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1. - lﬂ%ﬁf’i (General Description)

A7102C fl— T%FfFﬁfllkﬁ CMOS #ZJ#d » = [+ 315/433/868/915MHz ISM IR [IU5 6V | IC - iﬁ@i?ﬁﬁ%’# 32 B Hill,QFN5X5 &y
2 - FSK F%fﬂ‘@“ﬁ (N %{Fu@ﬁ data rate ﬁﬁq?% 150Kbps -

2. JL A" (Typical Applications)

B Wireless data communication B Home automation
B Remote control B Wireless toy
B Keyless entry

3. q—*jlf_fr (Features)

B Frequency bands: 315/433/868/915MHz B RSSI (Received Signal Strength Indicator)
B Programmable RF output power: up to 15dBm B Programmable channel filter bandwidth
® Low power consumption: B Programmable carrier sense indicator
RX:12mA, TX:20mA@0dBm B 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
®  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. ]%ﬁﬁ[]ﬁc'fgf (Pin Configurations)
Z & P
= <I %3 (_:%] Do él OI
8 8 o :' OI g O
S 54K xx 2 E
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Figl. A7102C QFN Package Top View
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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5. RF Chip “h’;FJ.ﬁ%‘[' (Block Diagram)

5 5 2 & : S % %'
) &) Al H| o 9 o o
= > o =] = & 9 £
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RN D
1T 1 — | | |
vss (2 p | DEMOD I \[F | System @ s
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Fig2. 7 1
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6. 61 A/

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.

7. R

”ﬁ@ﬁﬁ(TazZS"C, VDD=3.3V, data rate= 100kbps)

Parameter Description Minimum Typical Maximum Unit
General
Operating Temperature -40 85 °C
Supply Voltage 2.2 3.3 3.6 \%
Current Consumption Sleep Mode 1 UuA
RTC Mode 50 UuA
Standby Mode(xtal off) 0.3 mA
Standby Mode(x’tal on) 1 mA
Current Consumption RX low gain mode 13 mA
Transceiver Circuit in 315/433MHz RX high gain mode 14.5 mA
band TX Mode @15dBm output 42 mA
TX Mode @10dBm output 34 mA
TX Mode @5dBm output 25 mA
TX Mode @0dBm output 20 mA
Synthesizer Mode 8 mA
Current Consumption RX low gain mode 16 mA
Transceiver Circuit in_868/915MHz RX high gain mode 18 mA
band TX Mode @12dBm output 42 mA
TX Mode @10dBm output 34 mA
TX Mode @5dBm output 25 mA
TX Mode @0dBm output 20 mA
Synthesizer Mode 9 mA
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 100 dBc/Hz
R1=3.9k,C1=1.5nF,C2=220pF) PN @500K offset 115 dBc/Hz
Reference spur 65 dBc
PLL Settling Time @settle to 10Hz C1=2.2nF,R2=820,C2=33nF,R3= 70 us
22k,C3=33pF
Transmitter
6
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TX Power @ Maximum Power Setting 15 dBm
Power Control Range Step 5dBm 15 dB
TX Settling Time 60 us
Receiver
Sensitivity @BER=0.001, high gain Data rate @50kbps2 -112
mode, 315MHz Data rate @100kbps * -109 dBm
Data rate @150kbps 2 -104
Sensitivity @BER=0.001, high gain Data rate @50kbps2 -110
mode, 433MHz Data rate @100kbps 2 -107 dBm
Data rate @150kbps 2 -104
Sensitivity @BER=0.001, high gain Data rate @50kbps * -108
mode, 868MHz Data rate @100kbps 2 -105 dBm
Data rate @150kbps * -102
Sensitivity @BER=0.001, high gain Data rate @50kbps2 -106
mode, 915MHz Data rate @100kbps 2 -103 dBm
Data rate @150kbps 2 -100
IF Frequency @50K Mode 100
@100K Mode 200 KHz
@150K Mode 300
Receiver bandwidth @50K Mode 50
@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. 2008, Version 0.0 (PRELIMINARY)
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8. ¥ Tz

Note: I: ﬁi?” (input); O: gfa“['(output) A: KF(Analog); D: B¢ (Digital)

Pin No. Symbol Function Description
1 RSSI Al RSSI bypass. i 9t T?,[S’F%Fﬁ
2 VSS Al | HiF(Analog) IR
3 RFI Al | FHI(RF) i * B,
4 VSS Al EIF“(Analog)F “5‘51%?5%,#
5 RFO AO FHF(RF) ﬁ?ﬁ[ lffj
6 VSS Al t’FIF“(Anang) e [,j%w%ﬁdf
7 VSS Al Z%Jh(Analog)%}ﬁj%f&%ﬁ
8 vDD_VCO Al VCO gi#"*lﬁ_ﬂﬂﬁ? .
9 VCON Al VCO 71‘?Z o #}?}Eﬁ‘l
10 VCOP Al | VCO GHHiEBT (FHE2..
11 VT Al VCO VT(tuning voltage)gr‘ﬁﬁ" .
12 VDD_PLL Al PLL gﬂ’};’lfﬂ{ﬁ ﬁ*}?"
13 GNDPLL Al PLL q,[.%ﬂ*’j
14 X0 AO ﬁﬁ{%‘;’j‘%‘fﬁﬂ“Z
15 X Al | PRI TR R
16 VDD_DIG AO | Bttt (Digital) PR H fajils
17 scs DI | SPHF#RF -
18 SCK DI__| SPIF 155,
19 SDIO DIO | SPI+¥F] 5.
20 DIO DIO | it direct mode [ - vl (TXIRX)HE .
21 CKO DO Eﬂjﬁﬁl bRt RCK (RX recovery clock) or DCK (TX data clock).
22 IRQ DI/O | % |*#F§? E /ﬁi?“" CD (carrier detect), SYNC (RX frame sync) , FP (FIFO packet).
23 TRS DI TX/RX state 4. 0:RX, 1.TX.
24 TRE DI TX/RX modef’ SEE L ﬁ ﬂ‘f‘f’F
25 PWR_ON DI RF Chip ?ﬁ?’ﬁ}“}“(ON/OFF)}% LA F,J, FL{Q‘E{)‘Z‘HZ
26 REG_IN Al +3.3V L iR B
27 RTCO DO 32.768KHz %ﬂﬁgjﬁﬁﬁﬁ“ I
28 X0O_32K Al 32.768KHz g#?ﬁﬁﬁ 5 [.J%gl!“2
29 XI_32K Al | 32.768KHz (il FEIf= 5 B L.
30 BP_BG Al Bandgap bypass. jgif f/}?f ELﬂW
31 VDD_A AO 1fFlF~(Analog) 4’7#&4%‘?
32 ADC_IN Al It ﬁ lﬁy"rfADC F? T

Jun. 2008, Version 0.0 (PRELIMINARY)
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9. ELﬁ -‘?’Tﬁ%ﬁ (Control Register)

A7102C chip £|16 x 16-bitfi i B - [ AiATHISSHYIFIAL o /7 [ (g5 H - 9] (SCS, SCK, SDIO)
PRI A
9.1 Control Register Summary
Address/Name|R/W/|Bit15 | Bit14 | Bit13 |Bit12 | Bit11 | Bit10 | Bit 9 | Bit 8 | Bit 7 | Bit 6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit 1 | Bit 0
00h W |SDR6|SDR5|SDR4|SDR3|SDR2|SDR1|SDRO| GRS |GRC4|GRC3|GRC2|GRC1|GRCO0O|CSC2|CSC1|CSCO0
System clock | R |SDR6|SDR5|SDR4|SDR3|SDR2|SDR1|SDR0O| GRS |[GRC4|GRC3|GRC2|GRC1|GRC0|CSC2|CSC1|CSCO0
F?I}IE]I w MDIV|RRC3|RRC2|RRC1|RRCO| IP7 IP6 IP5 P4 IP3 P2 IP1 IPO
P(l)_zl_h” 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
Pgﬁv w PDL2|PDL1|PDLO| HFB [VCS1|VCSO| CPS |CPC1|CPCO|SDPW|NSDO| EDI
C(r))lsskt]al w RTOE| RTCI |RTC1|RTCO |RTCE| XCC [XCP1|XCPO| CGS | XS
'(I?)G(hl w TME | GS |FDP2|FDP1|FDPO| FD7 | FD6 | FD5 | FD4 | FD3 | FD2 | FD1 | FDO
'I('))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
|g>9(h” W |RXDI|PMD1|PMDO|DCV7|DCV6|DCV5|DCV4|DCV3|DCV2|DCV1 |DCVO|DCL2 |DCL1 | DCLO |[DCM1|DCMO
OAh W XADS| CDM [RTH7|RTH6 | RTH5 | RTH4 |RTH3| RTH2 | RTH1 | RTHO
ADC R VBD1|VBDO|ADC7|ADC6 | ADC5|ADC4|ADC3 | ADC2 |ADC1|ADCO
FOHB;IQ) W [FPM1|FPMO|PSA5 |PSA4|PSA3|PSA2|PSA1|PSAOQ|FEP7 | FEP6 | FEP5 | FEP4 | FEP3 | FEP2 | FEP1 | FEPO
((:)(ijhe 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
9
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9.2 #HIET AR FFH (Control Register Description):

9.2.1 System clock (Address: 00h)

[1):IP[7:0]f ! £ 68 ~ 255 -

RRC[3:0]:

RF PLL % Bt « 7 R i SR 4 (R (fea) BRI HERIT PLL %
frequency detector comparison frequency, fpep) -

fx'[al

f — xtal
PP~ RRC[3:0] +1

IP[7:0]:
RF BRI L
ﬁ%t : ﬁ% £ 57 13 Ay

Y

Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit 3 | Bit 2 | Bit 1 | Bit 0
00h W |SDR6|SDR5|SDR4|SDR3|SDR2 | SDR1|SDR0| GRS |GRC4|GRC3|GRC2|GRC1|GRCO|CSC2 |CSC1|CSCO0
System clock | R |SDR6|SDR5|SDR4 |SDR3|SDR2 | SDR1|SDR0| GRS |GRC4|GRC3|GRC2|GRC1|GRC0|CSC2|CSC1|CSC0
Reset 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
SDRI[6:0]:
G (data rate) [#Fd %“JL ﬂﬁ’f‘w’iﬁﬂ’ﬁ (fsystem ) [#HZ F"TQ*FEI iy 128 lf, :
f
Datarate = —- Foem
128 SDR[6:0]+1
GRS:
Eﬂjﬁ’fﬁ:é ¥4 (clock generation reference frequency ) # ¥ -
[0]: 800KHZ
[1]: 1.2MHz
GRC[4:0]:
Eﬂjﬁ’iﬁsifﬁbj@‘ﬁ“} Féi‘?a‘é ﬁl?iﬁﬁé‘@*#ﬂl&ﬁffif |§5’F<fxtal) ﬁﬁ?ﬁﬁﬁ‘?ﬁ?‘jﬁ’frﬁ: 2YIF (feorr)
foere = =2 =800kHz or 1.2MHz
GRC[4:0]+1
CSC[2:0]:
—F?&’Eﬁ’«]@ﬁfﬂ/ﬁé‘g?@_ }[:“j clock source (fsource ) Bﬁ%ﬁ%’?ﬁﬁglﬁmﬁmﬁﬂﬁ :
f — source
¥ CSC[2:0]+1
ﬁ%t : %%%ﬁflzﬁ’l%
9.2.2 PLL | (Address: 01h)

Address/Name|R/W| Bit15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit 9 | Bit8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit 3 | Bit2 | Bit1 | Bit0
F?Llrl w MDIV [RRC3 |RRC2|RRC1|RRCO| IP7 | IP6 | IP5 | IP4 | IP3 | IP2 | IP1 | IPO
Reset 1 0 0 0 0 0 0 0 0 0 0 0 0

MDIV:
RF %(j |]Jf§'%£
[O):IP[7: ]p@ﬁ[alt 32~67 -

HgglEs (PLL phase
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9.2.3 PLL Il (Address: 02h)

Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit 9 | Bit8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit 1 | Bit 0
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 53 %’(ﬁ i{7j (fractional part)FL -
FP[15: 0]

fre -2 = forp - (IP[7: 0] + — o)

froe £ RF {97 (el

9.2.4 PLL lll (Address: 03h)

Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit 9 | Bit8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit 0
03h W | AFC |MC14|MC13|MC12|MC11|MC10| MC9 | MC8 | MC7 | MC6 | MC5 | MC4 |MC34|MC24| MC1 | MCO
PLL Il 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:

Ak (frequency compensation ) Eléﬂlf’é{/iﬁiﬁﬂ%}j 4 o
[0]: = Ftsd ¢

() Pl

MC[14:0]:

B L RE PLL 53R ()= Bl (Uil o

F ET’LEIE*ﬂfﬁat*ﬁi“éﬁ’#J?%Eﬂjfl’?@?w?%?ﬁ% fifl <

9.2.5 PLL IV (Address: 04h

Address/Name|R/W| Bit15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit 8 | Bit 7 | Bit 6 | Bit5 | Bit4 | Bit 3 | Bit 2 | Bit 1 | Bit 0
PE‘LH;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 ?Eﬁfﬁﬁ ftil
128
Delay = —==" . (BW[L: 0] +1) - (PDL[2: 0] +1) - (RRC[3: 0] +1)

systemclock

ﬁ%t: BWI[1:0] —RX I register (0x08), bit [3:2]

HFB:
o -

[O]: [FfiFs: » — &z < 500MHz

[1]: ﬁgjﬂiﬂ%& » (BT 500MHz~ 1GHz -

VCS[1:0]:

VCO Fifddfl - FERE L -

CPS:

Charge pump tri-state P%{L_ o

[0]: Tri-state

[1]: Normal (i)
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CPCJ1:0]:
Charge pump ?q—ﬁr%t o
[00]: 0.5mA
[01]: ImA ()
[10]: 1.5mA
[11]: 2mA
SDPW:

Pulse width of sigma-delta modulator. & fifi 1% 1.

NSDO[1:0]:

Mash sigma delta order setting,
[0]: order 2.(& B ()

[1]: order 3.

EDI[1:0]:

Dither noise enable/disable 3t

[O]: dither noise Tgﬁf(ﬁ—ﬁ@ﬁ
[1]: dither noise f#

9.2.6Crystal (Address: 05h

Address/Name|R/W/| Bit15 | Bit14 | Bit13

Bit12

Bit1l

Bit10

Bit 9

Bit 8

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

05h

Crystal w

RTOE

RTCI

RTC1

RTCO

RTCE

XCC

XCP1

XCPO

CGS

XS

Reset

RTOE[2:0]:
RTC fit! it -
[O]: Tgﬂf HighZ -
[1]: FF

RTCI:
RTC Eﬂ’fﬁ (E#E e’ -
0k ] é@ :

RTC[1:0]:

RTC Rl -
[00]: 250ms -
[01]: 1s -

[10]: 500ms -
[11]: 2 sec

RTCE:

RTC FH1i %J?%/F%fmﬂ%i
(0L r

[2]:

XCC:

Crystal [t -

[0]: Low current -

[1]: High current (E! i)
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XCP[1:0]:
Crystal regulating couple setting. | fifi £3[00].
CGS:
Clock generation 35 -
[0]: ﬂf
[L]: B -
XS:
Crystal fjﬁ%ﬁ%‘, On/Off %%F%“& °
[0]: Tmf
[1]: FF
9.2.7 TX | (Address: 06h)

Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit 2 | Bit 1 | Bit 0
1q§<h| 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 Fg= -

[0]: TX 7 %@Ejﬁﬁf(@ﬂ ) o

[0 TX IR (o4 -

GS:

TR B (Gaussain filter):# 45 -

[O]E R R FfJ

[1]: ﬁfﬁa ek F'y

FDP[2:0]:

Frequency deviation power F%’{L_ o

FD[7:0]:

LB Pﬂ%gl (frequency deviation ) I%’{L_ o
1 2FDP[20]

Iy AR AR (GS =0) deVZE' forp - FDI7:0]- ——
1 2FDP[2.0]

DL BT (GS = 1), fdev=§- fPFD'lZS'T

9.2.8 TX Il (Address: 07h)

Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bit1l1 | Bit10 | Bit9 | Bit 8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit 0
?)ZTI 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]:
TXsettllng;zE%EfF R
128

Tx settling delay = ———-
systemclock

=£: BW[1:0] —RX | register(0x08), bit [3:2].

Izlg

(BW[1:0]+1)-(TDL[1:0]+1)-(RRC[3:0]+1)
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TXDI:

TX data fiij * "~ [ 5 -
[0]: TX data 7} [f]fidj *

[1]: TX data ™ [ *

PAC[1:0]:
PA ?q—j,’ri%t o

TDC[1:0]:

TX driver ?ﬁff%‘t °

f
TBG[2:0]:

TX buffer ‘f@?ﬁ?é °

o

9.2.9 RX | (Address: 08h)

Address/Name|R/W| Bit15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit 8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
lgf'(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

=7 & 7 (Reserved for Demodulator test bit) °

[O]: Normal(§¢Eﬁ%f§g’l)
(1] SRR -

MPL[1:0]:

o

Symbol recovery loop filter setting after SYNC ok (& ifi £3[01]) -

SLF[2:0]:

symbol recovery loop filter iﬁ@?‘%‘é(ﬁ%l@ £5[100])

ETH[1:0]:

ID code f,;;f, 25 bit By e

[00]: O bit -
[01]: 1bits(E B f) -
[10]: 2 bits
[11]: 3 bits

DMOS:

Demodulator over-sample ¥ -

[0]: x64(FiE ) -
[1]: x32 -

DMG[1:0]:

Demodulator 752 &

[00]: x1 %
[01]: x3 fhCHRET) -
[1x]: x5 Iﬁfb' o

BWI[1:0]:
BPF Jfifi i -

[00]: 50KHz, data rate =50Kbps -
[01]: 100KHz, 50K < data rate =100Kbps -
[10]: 150Hz, 100K < data rate =150Kbps

[11]: None -

ULS:

E&L{Yﬁfﬁi Up/Low side band 3£ # -
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[0]: _FEpA(Up side band), TX A #iilFiss — IF $is(f 1) = RX B fl%}%rl} o

[1]: ™ a‘;iﬁi«'%(Low side band), TX Afﬁjﬂfg} + IF s (p 1) = RX B fl%}ﬂfg} °

HGM:
LNA gain 5
[0]: Low Gain -

o

[1]: High Gain -

9.2.10 RX Il (Address: 09h)

Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit 9 | Bit8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit 1 | Bit 0
F?)%k:l W | RXDI [PMD1|PMDO0|DCV7 | DCV6 |DCV5|DCV4|DCV3 |DCV2|DCV1 |DCV0 |DCL2|DCL1|DCLO |[DCM1|{DCMO
Reset 0 0 0 0 1 1 0 1 1 1

RXDI:

RX data fij * fﬁy‘E’?f [{

PMDI[1:0]:

Preamble =, ]’;WE[JF%?& - DCM[1:0] = 01, 10, 11 Eﬁ ) %’ﬁrglgﬁﬁ 7 preamble = & {ERfl] o

[00]: O bit -
[01]: 4 bits -

[10]: 8 bits(¥Fi=i) -

[11]: 16 bits

|

=i fﬁ?ﬂﬂi@%’f{gﬁ%'}ﬁ? PML[1:0](Code register(OxOC))ElfJF%%_’@j o

DCV[7:0]:

DC i+ ffi" i DCMIL:0]=00§ -

DCL[2:0]:

DC T #5(DC average)g |
DCL[2:0]
Sync Sync %

000 4 32
001 8 32
010 16 32
011 32 32
100 4 64
101 8 64
110 16 64
111 32 64

Ex. DCL[2:0] = 000,
i ID I&E]fj| - data BEI(FR ™| Peak detectorﬁ‘—;’éﬁjﬂ)f}@ 4 i 1% 4 {if"0" (=~ % DC flifty I8 (=-

RX data BEAE -1 > ({Ifl n {7 “0”, n {1 > Ri#¥r DC = 5(fli(DC average):# ﬂ%’{u_ °

ot ID IFE i - data HE(FRH] Peak detector )] & 32 [ 17 32 [[i"0" (%=~ - DC i iu RIFTEA[E -
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DCM[1:0]:

RX data fi1 DC fifi;Z {53

—

[00]: {1 DCV[7:0] i =

[01]: 4| preamble [l "% [ - ¥EDC i -

7o

[10]: 4= ID [ > HEDC i -

[11]: 45%] data = ¢ (DCL[-2:0] i %)

9.2.11 ADC (Address: 0Ah)

 HEDC i -

Address/Name|R/W

Bit15

Bit14

Bit13

Bit12

Bit1l

Bit10

Bit 9

Bit 8

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

OAh
ADC

w

XADS

CDM

RTH7

RTH6

RTHS

RTH4

RTH3

RTH2

RTH1

RTHO

R

VBD1

VBDO

ADC7

ADC6

ADC5

ADC4

ADC3

ADC2

ADC1

ADCO

Reset

XADS:

ADC fij * 'f BRPVER -
[0]: 7| ﬁ‘zﬂ@p& RSSI WFI'PADC B -

[L]: S59% (R ADC £ -

CDM:

&V (Carrier) {EREHF ff/
[0]: RSSI/Temperature

[1]: Carrier fHIH]] -

RTH[7:0]:

i

#W ER(carrier detect)i [ |§!{l§'ﬁ£
+ RX mode Eﬁj
CD=1: RSSI |;Ej < RTH -
CD=0: RSSI |;Ej

VBD[1:0]:

VCO (rES{ITf -

ADC[7:0]:

V% ~ RSSIFY 9t
RX state: Digital
Non-RX state: Digital thermometer output. The temperature slope is around +2 °C / LSB.

9.2.12 FIFO (Address: 0Bh)

EI o;

RTH -

HHJfY ADC [’QEJ%E?H%
pUt. PWRRss =

-110dbm + 40 * RSSI [7:0] / 8.

Address/Name|R/W

Bit15

Bit14

Bit13

Bit12

Bitll

Bit10

Bit 9

Bit 8

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

0Bh
FIFO

w

FPM1

FPMO

PSAS5

PSA4

PSA3

PSA2

PSAl

PSAO

FEP7

FEP6

FEPS

FEP4

FEP3

FEP2

FEP1

FEPO

Reset

FPM[1:0]:

TXIRX FIFO i it « i

65T

i

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 f#:2

FEP[7:0]:

@ﬁﬁ@t%{e o ﬁ%‘%jﬁérﬁm

.4§1§T°

TX/RX FIFO bytes i fi & i 2+E: « FIFO il iF-= FEP[7:0]+1 -
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9.2.13 Code (Address: OCh

Address/Name

R/W

Bit15

Bit14

Bit13

Bit12

Bitll

Bit10

Bit 9

Bit 8

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

0Ch
Code

w

WS6

WS5

WS4

WS3

WS2

WS1

WSO

MCS

WHTS

FECS

CRCS

IDL

PML1

PMLO

Reset

0

WSJ[6:0]:

Whitening initial seed (Data Encryption key)l%’{u_‘ o

MCS:

Manchester code 3§ -
[0]: Manchester code [ -
[1]: Manchester code Eﬂffl% °

WHTS:

Data whitening (Data Encryption):# & -

[0]: Data whitening
[1]: Data whitening

FECS:
FEC %% -

[0]: FEC Iyl -
[1]: FEC[#/Fs -

CRCS:
CRC #H -

[0]: CRC [y -
[1]: CRC filfir -

IDL:

ID code = Al E& o

[0]: 2 bytes -
[1]: 4 bytes -

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

ity -
F?J?yo

|

.

9.2.14 Pin Control (Address: 0Dh)

Address/Name

R/W

Bit15

Bit14

Bit13

Bit12

Bitll

Bit10

Bit 9

Bit 8

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

0Dh
Pin control

w

PCS

IRQI

IRQ1

IRQO

IRQE

CKOl

CKO1

CKOO0

CKOE

SCKI

Reset

PCS:

Pin TRE, TRS H-JUE%‘J °
[0]: fju =] register ;"J[J mode [ & o
[1]: 0¥ pin TRE,TRS }‘Z_Lﬁj[J mode [IU3 & -

IRQI:

IRQ pin IFEIFFFE' [Filget o
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[0]: pin IRQ ZE~ [ #E‘JLI' (Active high) -
[1]: pin IRQ ™ [fifit!! (Active low) -

IRQ[1:0]:
Pin IRQ fiart! [Z5H5E ! -
TX state RX state
[00] |WPLL state & TX state(WTR) WPLL state & RX state(WTR)
[01] |ID code ;2% % (EOAC) ID code ity Z|(FSYNC)

[10] TX ?‘n‘q‘%r'ﬁj ;’}(TMEO) carrier {fIH]Z]|(CD)
[11] None It ﬁ[ﬁ sync fﬁyﬂﬁl" (for direct mode)
IRQE:

IRQ pin ﬁ“' FFl ?Y
[0]: pin IRQ High Z -
[1]: pin IRQ I -

CKOl:

CKO pin | I’%FF*?' gﬁa’? Mo
(0 pin CKO 2= [
[1]: pin CKO ™ [’ -

CKOJ1: 0]

CKO pin {2 %ﬁt".pj%“ o

[00]: BCKEBlt Clock) »

[01]: MRCK(Modulation Rate) -
[10]: FPF(FIFO Point Flag) -
[L1]: e -

CKOE:

CKO pin {7 BT -
[0]: pin CKO High Z -
[1]: pin CKO F'ﬁj?ﬁf o

SCKI:

3-wire {3l /7 1 pin - SCK fﬁ?ﬂr?@ [y

[0]: pin SCK :J[E@(F'ljﬁ‘ °
[1]: pin SCK E[Fljgﬁa?J"

9.2.15 Calibration (Address: OEh)

Address/Name|R/W/| Bit15 | Bit14 | Bit13

Bit12

Bitll

Bit10

Bit 9

Bit 8

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

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

Reset 0 0

0

0

VTL[2:0]:

VT (&R |;B_“I(Threshold)%JL
[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 -
VTH[2:0]:
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VT EJJEEEEF# fja‘l(ThreshoId)F%"Jg
[000]: VTH=Vdd-0.1V -

[001]: VTH=Vdd-0.2V -

[010]: VTH=Vdd-0.3V -

[011]: VTH=Vdd-0.4V -

[100]: VTH=Vdd-0.5V -

[101]: VTH=Vdd-0.6V -

[110]: VTH=Vdd-0.7V -

[111]: VTH=Vdd-0.8V = ()

ﬁ%t Vdd =VDD_A = 2.5v
MVBS:

VCO bank [ IE(Auto)/= Fi(Manual)fs ¥ 245 -
[O]: 1t -

[4]: = ks -

MVB[2:0]:
VCO band féﬁﬁﬁﬁ.ﬁ‘@?% o

MIFS:

IF filter tuning [ 1E(Auto)/= Fi(Manual)i ¥ 2 45 -
[O]: F e -

[1]: = okt -

MIF[3:0]:
IF filter tuning f‘gﬁ(Manual)W?ﬁ@?{g o

FCD[4:0]:
IF filter 15 Y fifr=e | 1482 i fif

DVT[1:0]:

DVT ! -

[00]: VT< VTL< VTH -
[01]: VTL< VT< VTH.
[10]: No used -

[11]: VTL< VTH< VT.

VBCF:

VCO band [ IR s I/ -
[0]: ko -
[0: -

VB[2:0]:
VCO bank E’Iglﬁﬁﬁﬂ%ﬁ@ o

FBCEF:

IF filter g'lgﬁﬁ%@jj/g;ﬁ%ﬁ; .
[O]: & gy =
[1]: o -

FB[3:0]:
IF filter tuning [ 1 Ef% ¥l -
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9.2.16 Mode control (Address: OFh)
Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bit1ll | Bit10 | Bit9 | Bit 8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
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 -

[O]: Normal(rr{J_ (B o
[1]: FIFO mode test - {& 7 FIFO mode ~ {81z 35 - Eﬁ’%’@ﬁ@(packetﬁﬁﬂ?ﬁfé ’ Fﬁlﬁléﬁiﬁ[‘%?% 0

FMS:

Direct/FIFO mode ~* [Ff#i=t

[0]: Direct mode -
[1]: FIFO mode -

CER:

RF chip jﬂ*ﬂuéﬁm o

[0]: chlpfﬁﬁﬂ
[1]: chip F#f ?Sf
PLLE:

PLL f5 Fﬁ‘fﬁ
[0]: PLL [EHFH] -
[1]: PLL g -

TRSR:

.

TRX state 3 #(ffl ¥ ET”?E L (register)jfzt’ﬁju Tx/Rx state ZE517) -

[0]: RX state -
[1]: TX state -

If

TRER:
TRX state ;;AX‘F
[0]: i#0% TRE

[1]: #§° TRE « §[17 FIFO mode f§j » S} & (packet) % % i » gglgbﬁﬂ%ﬁ 0

VBC:

FJ 27 bit TRER=1 &

VCO [ gtk ¥ (calibration) S -

[a]: %

FBC:

0 il vCo piespiE Rt
FE VCO fhite: ﬁﬂ

IF filter [ 1Ei%k Y= (calibration) # 45 -

(OF: ] IF HEsie = s

B(E] ﬂ’?ﬁé (register)ﬁtﬁﬂi‘%

KA - EIEELL 0 -

* TXIRX TP

» {#~bit TRSR 3% 7 TX state g‘/ RX state

[1]: T‘UIFH{‘*W ﬁﬁﬁi{”‘.& Fﬁ FERL O -

ADCM:

ADC & ?E‘[J?‘:

[O]: Jﬁjrif 1AD

[1]: %ADC zau S bit LR - BN S - IR G O
None Rx state RX state

[0] [None None

[1] PEVE &) RSSIEWH] ~ F4 {{Rg) ~ fm‘ffﬁ

ADC &

R
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FECF:
FEC ffi f k% -

[0]: FEC i fy e
[1]: FEC fi fifieL -

CRCF:

CRCF £ fy =48 -
[0]: CRC hfrfy - -
[1]: CRC i i -

Jun. 2008, Version 0.0 (PRELIMINARY) AMIC Communication Corporation



<
AMICCOM AT102C

Preliminary 315/433/868/915MHz FSK Transceiver

10. 3 A1 /1 Jo1(3-wire serial interface) iz
A7102 RF chipf i Bt il oA TSI 7 s SRR H * 27FI(SCS, SCK, SDIO) «

[ ;cz_t»ﬁuiia AR > SCKEfYT 17| (rising edge), vkl (latch) i * F I & -
AT SR » % ekl i(address) & + SCKETE H#| 3 (rising edge) - MCUF' il 1¥'#k| (RF chipfy & ™
ﬂﬁ;ﬂ%(faliing edge) K| | i) -

10.1 3-Wire fI{F[] /i BIFg=0
Addrass Byle(d big) Duta words( 16 bits)

ij Commend |  Address Data

AT AEI.-‘-‘-.E»IA—'I ."«.'3[.&2 [m l.ﬂd:l 015 ||:u1-1||:u11[|:-12

01! ||:-'|:|||:|:| ] i) ||:|.T II:IE

o5 Iualc-:lluzlm lnn

2P formal

Address bytes:

Bit 7: R/W bit
[0]: B4 data = register o
[1]: ¢registersiHidata -

Bit [6:4]: Command

[00x]: G/ Hy }ztﬁUregister °
[01x]: F/Hy ID code ©

[10x]: i/ Hy FIFO register -
[110]: EIE['TX/RX FIFOffif -
[111]: QF,‘RF register -

Bit[3:0]: }gﬁﬂiﬁﬁ%ﬁ b g

iRl Eas

Address Byte )

b7 |b6 |b5 b4 [b3 [b2 |bl b0 |

0 |0 |0 |x |A3 |A2 |AL |AO |FT data Z[# {48 AlS:0]
1 o [o |x A3 |a2 a1 |a0 |igdE e B A3:0]Fi | data
0 |0 |1 |x |x |x [x' |x |@* 'IJD'COde}JF’,ﬁ

1 0 1 |x |x [x ‘|xo|x |#@ID code f54

0 [t Jo [x |x [x.]x [x [TXFIFO ™ #i5

1 1 [0 |x [x |x |x [x |RXFIFO @i

X [T |1 |1 |x |x |x |x |RFchipResetf

0 [t 1 Jo |x [x |x [x |TXFIFO &I Eif 1
1 1 o Jo |x |x [x [x [RXFIFO #aHnBE T4
[?E x —Don't care

Data words:

Bit[15:0]: &YR] ik 7
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10.23 fé'{[ﬁ‘/[JﬁElEﬁfizﬁl(S-Wire Serial Interface Timing Chart)

ses | | [

“.H L] - & & @
5rJ|U:}{ 47 K oan K a3 K oat X ar X a2 X ar X ap XD 15K D,04X D130 « « = w « XD,2 XD,1 KO0 X
f |
h AF IC will Iaich address bil ™\ RF IC wil latch data at
at the rising edge of SCK the rising adge of SCK

3-Wire serial interface - Write operation

ses || | | [

K » .o on

spio & g N oas X a5 f o X a5 X a2 X a1 X o ?{1;{%}{ D.14K D134+ » « » + XD.2 0.1 {O0

'*\ RF IC will lalch address at - RF IC wiill change the b4 ‘\ MCU can latch data at the
the rising edge of SCK data when falling edge risinfy edge of SCK
of SCK

3-Wire serial interface - Read ocperation

Fig3. 3 Al 11/ [ il -

10.3 T B 7 VEE

ReadWrite raglster :}{ADDRW  DataWord JADDR,, ) Dataword ADDR, Y DataWord }C 00000

e e YFO0Rreo)_ Dabys, ) Oasbys ) Osistys, ) Osmiye, ) e

ReadiWite I ~YADDR,, Databyte, YDatsByte, YDatabyte, YDatabyte, )

ragistar

Raset RF ragister -, -
Resel TX FIFD
Painter __KPDRrrich s
Resal RX FIFO
SR e -

Figa. {2 s
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10.4 3 fé'{[ﬁﬂﬁE'lﬁﬁfi'fﬁj']‘f_k(s-Wire Serial Interface Timing Specification)
.
SCK
_— ==
SpIOWEs
SO R
Fig5. 3 wire SPI /7 E‘IE%THJ:
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
Thr SDIO hold time. 0 ns

10.5 RF chip Reset Command
A7102C RF Chipﬁ,ﬁ’l‘fi?ﬁ@r'ﬁ?%(power on)E\ﬂj‘ s ﬁflgﬁ??f?ﬂf'&(ﬁ (POR) - ffli™[ ¥ fli*'] RF chip reset |f”f?J ’ gl?l'
RF chip (I e # i -

ffi=] 3-wire f[ﬁ[]ﬁf&‘l PR ;’l[‘gﬂfﬂ—ﬁ(Reset Command)E?*]EI'- s ﬁaﬁlﬂﬁﬁ o
 bit AO 19 SCK [ 15 (rising edge)i » il #i7 RF Reset [ufis{=-

scs | [

snlc-—\_.ﬂ.?_f.ﬁ.s A MI{A3K:52:I:A1}.{TI:I:

ResetRE chip /"

Fig 6. Reset Command E#I‘fﬁi'»

10.6 EFJ TX FIFO r"j'iﬂ—ﬁ;ﬂ% (Reset TX FIFO Pointer)

TX FIFO Hi * o SHEME L - (7] 3-wire fIysl /7 gt ™ el 409 - > [ -

7t bit AO [ SCK [F§ I [ (rising edge)/¥§ - F'#Jt!f,%hf% TX FIFO f JHEEIIfh (T [pi! T2 31~ 0%00
scs | |

0K

sl::-u:i_\_.o.?_f.n.s HE\MK.&E}.’:M:I:A1>.{.#IDK

Reset TX FIFO ponter

Fig 7. TX FIFO Pointer fjfﬁ'['ﬁ\ﬂjfi‘-
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10.7 [E {f RX FIFO I‘Hﬂ—?‘F‘?[@ (Reset Rx FIFO Pointer)
RX FIFO gl ik St e - =] 3- wwef G ER A R A R

T bit A0 iy SCK En*]Ej’:’%r % (rising edge)En*] ,i{cm RX FIFO 7 tb?“frﬂ;j}?fémﬁ ) [flifgj:*-;ur’\j'ilPOxOO °
scs | | I
SCK

SO0 AT ] A5 Mxh3>{ﬁ2:l:.ﬁ1>{ﬁ|ﬂx
|
rJ

Reset RX FIFO pointer
Fig 8. Rx FIFO Pointer ;’Ifgl'ﬁﬂj?ﬁc

10.8 ID Read/Write Command
ff*] 3-wire fI{]) 7 1 1D FSFINID R T A -

F'[if |7l~f’[ %LFH,‘ Address Byte - #i/7 ID Read/Write 7 ik J VPR T DataByte -

YL TH=TE DataByte 0, DataByte 1 » iz SCS=1 » [i'7ifi i 1D Read/ Write i - fiy5k'%% DataByte 0,1,2,3 #itl!
I ™ = RF ICFT fAdi i 1D Read/ Write % o 2 W= ID code Fi * El*JI‘Eﬁﬂj ?[gﬂi_(“ ¢-DataByte 0 fif J:;,Fi .

scs | [
o MU L= — == — = =

soio N\ a7 a6/ a5\ ms a3 W a2 W a1 N a0 X DataByte0 X DataBytet X DataBytez J§  DataByted i

Fig 9. 1D werite Caommand BEREE

scs | [

o UUUl— = == == =
SoID a7 N\ as a5\ ae X a3 ) az N a1 X a0 N DatByte0 X DataByte 1 ) DataByte2 ) DataByte3 )

Fig 10.10 Read Command BEFE

10.9 TX FIFO write /RX FIFO Read Command
ff ] 3-wire {I]] i [21 5 TX FIFO Eit! i RX FIFO (i 411 -4y g™ e -

TX FIFO Write Command
ﬂ‘#ﬁﬁ%;ﬂ@ ’ 5qdress Byte » #= TX FIFO Write F'TJ’ﬁ VEF | DataByte - AN H T AN p’r,%fgr SCS=1 - FH
TXFIFO § * fih®=-
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A7102C

£ TXFIFO iy AR - (RPN 3H 7 Address Byte » VAT ™ [U0Rf] > il b fiofed i TXFIFO i
ipls - BdRE T

scs | [

o _ UL - - == ==
soio N\ a7 a8\ as a3 N a2 Y a1 ¥ a0 XpataByte 0 )DataByte 1 {DataByte 2){ X — X )PataByte n-1{DataByte n

Fig 11. T FIFQ Write Command BEFF

Fig 11. TX FIFO Write Command Eﬁ =

RX FIFO Write Command
547%™ Address Byte - #% RX FIFO Read F'LFJ'&J » Vi |Fd DataByte o kb B p‘?ﬁg[‘ SCS=1> i
N RXFIFO it (e
5 RX FIFO @ WhRIE » (9175 " Address Byte » [ Al sk » Fﬁﬁ??@fﬁpfjﬁ # RX FIFO fi -
Jpie > B -

scs | [

o FLMMMNM- - — = —— ==
SDID a7 a6\ a5 { aa ) a3 W az ) a1 ) a0 MDstaByts 0 )DataByte 1 YDataByte 2 | — ) KDataByte n-§(DataByte n)

Fig 12. RX FIFO Read Command E\ﬂjﬁ‘-
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11 R g
AT102 RF chip fi* ff I [ 528 5 9 IS0 (F5RTF > R+ =R -

111 (o2 7 I e

o AT102 19 XIATXO RV Rl — e SR Cerystal) - ST ISR sl A SR I iy e
C2 fifi -

j;’@[?'ﬁ(ﬁfﬁ%ﬁ%ﬁ%j fe I%J\L_ crystal ﬂﬁjﬂ?’?ﬁ%ﬁ bit XS =1 -
| T[ X
cl
L]
e
@

FigL3. © LS4

11.2 fEIE'Jﬁﬁﬂﬁﬁlﬁgf(CMCk Source)
A7102 ST [ 194 IS P IERTR © FEEEEESU I  PRIRRAR 2 XO B XUBERIR AR - 1C PRI

I DC fOFE A -+ i pin XO T ifb bk~ i -
RIS Y L crystal ST bit XS 20 BRI -

=

Extarnal

clock SoLirce I:}‘;':l

Figld. JHHIF=TFHLE e
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12. —F%’aﬁlﬁﬂj‘ﬂ’fﬁ (System Clock)

n ffli®'] A7102 RF chip E?j » MAALHCERI P ][IV Data rate > PGL%T}L-F?R"J&H Hjﬁﬁ\ﬂjﬁ@(lF clock) = P %

Data rate IF clock
Data rate = 50kbps 100kHz
50kbps < data rate <100kbps 200kHz
100kbps < data rate =150kbps 300kHz

] “.l}‘HI%E?j‘ﬁ@(IF clock)H{»JgE%j‘ ’ idiﬁ‘gg['ﬁﬁ[?%iﬁﬁﬁ?jﬁ@ (system clock) - [ Q%ﬁ' o
E5RER T (system clock) £ IF clock [iv 64 ﬁ, o

foom =64 f,

system

System clock | Dvata rate clock
+ 128 + (BDR+ 1) e

L |

B4 zHoc

FigL5. -7 1% 1 hlf -
UDIR AR5 PRI System clock 2 i FP [ 96 (XS bit = L 9t {¥=ie * (59 » #1%]- (i Base Freq -

[ | U[i{\ Base Freq £ 12.8 i 19.2MHz » BT}#{%’ CGS bit FE4% 0 - %11 CGS i » % % System clock -
m il Base Freq kL 12.8 {% 19.2MHz - ji: il CGS bit I%’{L_FJ 1 - Base Freq AZ{'i clock chain i » K #fid{ 2]
38.4MHz > F|aZfl CGS [##fix » & % System clock -

12.1 clock chain ){%&ﬁ‘ﬂ

Hi BT O RLH Eu%tﬁ%fﬁ%mm 5 12.8MHz 5 19.2MHz f » 5% GRC [ ififi (stinb 3L i ¥ (o
(GRCK) » FIf l,%’g[‘Jﬁﬂ PLL &7 [SFWE:Z[J 38.4MHz Wt@ﬁ?jﬁ’:’wrﬁl (clock source) - f| |2f“%“ﬁ3,=f|£ » LSRN CSC o T
SETE TA S5 [ M [
G L —mﬁﬁﬂj’ ¥t (system clock) -

] T I'EIE'J clock chain

FWIEI IS FF O RLIR AR I RLYE (S BRIEES 12.8MHzZ 15 19.2MHz i » [i* AT clock chain B§IsE! - =5 KL I
Clock source) - Eﬂj?’i'fﬁ’}s’l (Clock source) EJFJﬁ'E“’F?Fﬁ#IPE??ﬁ?FJEIUEﬁ’«j’fr ;—H’ crystal register (0x05) |1 bit CGS F%fgl' £50 0 [l
T ffi*] clock chain ip%‘ffqu o

B [iPRi% 0 (GRCK) 800KHz

TP RS (LI TR 5L 4 (FORIFIES 4, 8, 12, 16MHZ F » SRS 5 (T 7LD BOOKHz -
> Crystal #7728 (0x05) v bit CGS FI % 1 1'|ffli"] clock chain -
> System clock {77 5 (0x00) f[1bit GRS “FIgkf £ 0 I'[;2 f5 800kHz [UFL =¥
> FEEFHYCE GRC MR (RO RLI IR PR IR - B2E] 800KHZ R Y|

W LS Y EE(GRCK)1.2MHz 7

FB " I P O RLI SRR O ERTE 6MH2 [ > SRR SIS [RUERRERD 1.2MHz -
> Crystal FEfIET5 8 (0x05) (v bit CGS At 1] clock chain'«
> System clock {477 (0x00) fl1bit GRS IR L 1115244 1.2MHz [URLiFi% % iSuk - -
> R GRC IR AL A [ YR - 2] 800KHz (3L

1]

I

=

B o

1]

V= by

[

—s]
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12.2 — Eﬁlﬁ%ﬁ%‘g’mr@@
B FHr# GRCUEE
Pl s 9t Bﬁﬁ%@ﬁﬁ SEFIpRAI AR & 800KHZ FY 1.2MHz [ugL#fise 4
38.4MHz [UREERFITIR < [l (5 YRR 1T # @ HRLHL T ADC 25 1 ADC [UIVER (S

forek = S I 800kHz or 1.2MHz
GRC[4:0]+1

F;F’F(fGRCK) ’L’glﬁ%ﬁ?w'ﬂ“%fk
BT -

[ | SR CSC flusit
BLE CSCFJ%JH{ ,E[jﬁﬂij@@ (clock source ) {;Bﬁﬁﬁﬁmﬁaﬁ%%ﬁfrﬁuéiﬁﬁﬂﬁ o

— fsource

fs sttm — ~o/~ro. N1 1
wem = CSC2: 0] +1

B G0 SDR v
ATHCH SDRFJ%JLI,{ R AR AT AR TR (R = Hifi Data rate (19 128 ff ¢

fsystem

128 SDR[6:0]+1

Data rate =

4‘

Cldek chiiin
L
A PLL
(GRC+1) 38.4MHz

800K/ ADC
1.2MHz sample

clock

Base Freq

+ . cscK
(CSC+1) LD—D—’_DM
Clock source Delay r

FigL6. 0 1% 1) Sl -
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F{f’E'J Crystal source fiUt

Crystal source |CGS| GRS | GRC[4:0] |Z[
12.8MHz 0 0 15 | D™ clock chain - {4 i gyFF(GRCK)8OOKHz
Fi S ;, = g
19.2MHz 0 loor1il 230r1s | T fili™] clock chain » ffi ™ [ FL#i=4 fEFF(GRCK)8OOKHZ ¥ 1.2MHz -
4MHz 1| o0 4 |7 clock chain > fii" [5LHi% % (#(GRCK)800KHZ » {7 4% 38.4MHz
RS EREE
8MHz 1 0 9 fju"] clock chain - fiii" [5L#7i% ¥ [55£(GRCK)B00KH?Z - = 38.4MHz
Rl
12MHz 1 0 14 ffi™] clock chain » [fi™ [ BL#i=H F%FF(GRCK)800KHZ ) Iﬁﬁ;‘ggj 38.4MHz
[ TR
16MHz 1 0 1 ffi™] clock chain » [fi" 5L FEEF(GRCK)BOOKHZ ) ,Aﬁﬁj}* 38.4MHz
SRyl
6MHz 1 1 4 |7 clock chain - iy "I 5LH1% ¥ [F5E(GRCK)1.2MHzZ - f#% 38.4MHz
Rl

ﬁ%t: Crystal source £% 4MHz % 6MHz - [&7} 315/433MHz Bnad ~ %=

Jun. 2008, Version 0.0 (PRELIMINARY) 30 AMIC Communication Corporation



<
AMICCOM AT102C

Preliminary 315/433/868/915MHz FSK Transceiver

13. 7 sk

A7102 RF chip IBE}f 't ISM 315/433MHz 48P (= — #fid T [=o [ SVAVERET > 1 PLLL 1 ﬂ-ﬁ‘ﬂﬂ’*vﬁ e F PF' 1P,
FP M Rl BE 5 7 (SRt - AT102 19 VCO H 4 Higlp™ -

< . RF
g e (L
Xtal source
L IP[7:0] + FP[15:0)21

Fig17. VCO JL 4 T4l

Y

13.1 IP,FP, R i

Az foe - 2= foy - (IP[7:0] +

FPUS:0L . fu  (ppzeos

FP[15 0],
26 RRC[3:0] +1

B Y RIS (ferp) fRAVELE - BIBAMEL = 40 *(data rate) » WA HEF -

#3fy]. RF freq=433.2MHz, fcrysta =12.8MHz, fprp=12.8MHz

foo =1 RRC[3:0]= -
RRC[3:0] +1 foro

=>RRC[3:0] =(12.8/12.8)-1=0

2 fRF
\P[7:0]+ FP[15 0]

FP15:0] _ 2- fq

2'° Foen

, IP[7:0]+

forp =

=> |P[7:0] + FP[15:0)/ 2'® =(2* fx) / PD

IP[7:0] + FP[15:0]/ 2'° = (2433.2) / 12.8 = 67.6875

IP[7:0] =

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

HUEMDIV bif
32 = IP[7:0] < 67 , bit MDIV Z&4:57, 0
68 = IP[7:0] = 255 ,bit MDIV %LE 1

IP[7:0] = 67 + i1 |bit MDIV 45,0 -

64 = IP[7:0] = 255 => bit MDIV 55 1

IP[7:0] = 67 + i1 [bit MDIV i’ 245 0 i 1 -

31
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14. —F%’a‘“m}lkﬁ,"?[i‘}ﬁjﬂ (State machine)

Power down
PWR_ON=1 PWR_ON=0
or VBC=1 (VCOCAL) { IFCAL )
_— \\ _ \\ //
B T T
STB state FBC=0
or VBC=0 CAL state
TRE=1or
TRER=1
ST TRE=0 TRE=0

N
/.
( Temperature )
AN

~So

CDM=0 & ADCM=1
@non_RX state TRS=0 TRS=1

or or
TRSR=0 TRSR=1
// - N // - N
. ADC ) 1 RssI /) ADCM=1
~ N\

o —_— ~o___~ -

—
(XADS=1) (CDM=0or 1) ADCM=0

Fig18. i< il

A7102 RF chip & 6 [~ RIfiV state - Sleep state, STB state, WPLL(waiting PLL) state, TX state, RX state, CAL state - IF;*
state ;{Jif’&qiaﬁ'i/[l —Ffﬁ}{kﬁfﬁﬁj{]ﬁlﬁfﬁ - o

14.1 Power down state: Fil, pin PWR_ON=0 > RF chip ;£ * Power down state -

14.2 STB state: ?r[ pin PWR_ON=1 » gﬁ’(lpPower down state ;£* STB state - {# bit CER, PLLE F%{L_@j » T RF chip
[‘Jﬁﬂ crystal ﬁﬁ%?—ﬁ ) %%%E‘t?@(band gap) » PLL *qu-‘i"—é‘,p‘lfJF%J?%ﬁ?F}fme o

Y[1 bit CER=0, PLLE=0 »chip [“Jﬁﬁ‘ifj% ~E9Fi(band gap)  crystal ﬁﬁ%?—é‘,ﬁ%ﬁﬂ 4] Sleep mode) -
11 bit CER=1, PLLE=0 - chip [‘Jﬁﬂ‘i&%‘ ~E9fi(band gap)» crystal %ﬁ?ﬁ%ﬁ%@%@ﬂ Standby mode) -
{1 bit CER=X, PLLE=1 » PLL <3/ (PLL On)(:l] PLL mode) -

14.3 WPLL (waiting PLL) state: l, PLL state i * TX/RX state E\SJ‘ ’ F’T[ﬁjﬁzﬂﬁjﬂ?’?ﬁﬁg PLL I, PLL II, PLL HI, PLL IV F%’ﬁ—_
f@ﬁ?}”%“éﬁ P IET Festate ﬁ‘/ Lﬁ{?‘}f E}?’iﬁlﬁ state » i * TX/RX state -
0['?){5[’@“@?1&% T TXIRX state i » 7 [ IF{ PLL IV #0775 ) PDL[2:0] i PLL AR JHHI( PLL settling
time) -

14.4 TX/RX state: F{" pin TRE=1(ji% bit TRER=1)i - pm%z pin TRS(f bit TRSR) i * TX fLL RX state(1:TX
state; 0:RX state) -

Fﬁ,‘iﬁ[ B FIFO mode ~ (&7 TX state E?‘J? » RF chip F‘ﬁflgﬁ}{ﬁ’ TX ] & (Preamble + ID + TX FIFO payload){@usiiH « F| {2
Adiph > RF chip LF‘-?FIE*JLHI?U STB state -

‘F!f,’fgzﬁ' | FIFO mode (% RX state[Ff - RF chip {732 RX state 37 TX ¥¥F] - ¥ TX fﬁ}’g’j@ﬁ@@gﬁgﬁe[ ) Eufgq ID code
Hrgr s o 2 Hir?U?%EUE}'H:%@ # > RF chip ¢ 1g4[HIZ] STB state -

32
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14.5 CAL state: 7 CAL state f|I > ?J: B PRt ¥ECEE T - STB state ™ > i bit FBC=1 ﬁ? VBC=1 E?j ) F‘fé‘ IF filter %
¥ERYRL VCO band [l ¥R o S ¥ER - - bit FBC Y VBC F’ﬁg’léﬁ?% #5300 2 [pl%] STB state -

14.6 & BT
AT102C FEFF {9 Ef11 pin PWR_ON, bit CER, PLLE, TRSR(or pin TRS), TRER(or pin TRS) L.

PWR ON|CER |PLLE [TRS(TRSR)|TRE(TRER)|Operation mode

0 X X X X Power down

1 0 0 X 0 STB state, XOSC off, bandgap off, PLL off(Sleep mode)

1 1 0 X 0 STB state, XOSC on, bandgap on, PLL off(Standby mode)
1 X 1 X 0 STB state, XOSC on, bandgap on, PLL on(PLL mode)

1 X X 1 1 TX state

1 X X 0 1 RX state

U7 M1 VO pin 4] TRS, TRE » i'fi"] 3-wire ff 1 mode %zﬁﬂﬂ’ﬁé‘é bit TRSR i £% pin TRS - bit TRER £}
pin TRE = 7 Pin ff[#7% # bit PCS “ 115 0 + I pin TRS, TR ;&%}e}fﬁ(@round) .

14.7 F @B [l R (Auto Mode Back)-ip=

A7102 RF chip  FIFO mode ™ » &' [ IF8 [ HIWf2 » i T2 | it <
Y RF chip ##fi2kLT STB sate > Er,[ﬁj Bl EET TX/RX state 7% %ﬁﬁgglgbfﬁﬁk PR e LT
4 > %Fq,—é‘.iﬁ@aé T TX/RX state o 55 TX/RX éﬁf‘Eﬁ?j ) Fﬁgléﬁ[p g% STB state - [fi* | H T”,jgl ¥ £ STB state
= - HTHEAENE] TX/RX state » B RLIETX/RX state f]— — i'i[plf"l}zir‘%“ig o

i

f

—|

[ 7 (A bit CER, bit PLLE FUf L HULISIfY state » 1011+ #/lfii sl CER=1, PLLE=0 » [j7 i
TXIRX state = (=% 1 [ 1% CER=1, bl LEZ0 -
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15. CAL state fiufg ¥

'iT“i’Fll A7102 5# ik lﬁﬂ%«gﬁuﬁﬁzj T ARYEREE) 2 [WAEYEEIE 0 IF CAL(IF Filter calibration),» VCO band

CAL(VCO band calibration) -

| IF CAL ;LA ¥ IF filter f| lﬁi@@%g%ﬁ (IF filter bandwidth ) % [ -~ o
| VCO band CAL(VCO band calibration)ﬂﬁ“g%’p%[’ﬁi VCO ﬁ:;a&ﬁ?qpv band = {&

15.1 IF Cal % (Calibration Process)
it STB state(XOSC on)™ - J r%"ri Calibration jflﬁ‘ﬂmﬁ% bit MIFS=0 [ I ¥ (auto calibration)’ bit MIFS=1 *  f ¥

(Manual calibration) -

Z/[I[%"Jg mode control register f|1 bit FBC=1 &, ﬁé‘ CAL state - Fﬁji{ﬁ‘,iﬂ Ve [

Yt bit FBC=1 T kL7: STB state -
LJ:C FTEI FIElEEL O - 1f-CAL state f|[f'Z]] STB state -

Y[ mode control register |1 bit TRER=1,FBC=1 p& VBC=1 {fJE

15 Chip #13 ﬁ

band £ ¥ » ?%’71;‘ TX/RX state A~ o

s

AT102 RF chip 7 it IF Cal it [l 16 * 256 * (1 / system clock) -

15.2. VCO band % ¥ (Calibration Process)
FIAFE T (S R PLL L, PLL N IO7S B0+ [ VCO 9 VT il (VTH2:0], VTL[2:0)) -

7 STB state % » } %‘ﬁf Jilpw CAL state - Fir,alz'?‘/frig%igﬁ‘ # o bit

7 CAL state » 559 IF filterﬁiﬁﬁ‘} VCO

+ STB state(XOSC on)™ - I%JL Calibration jfﬂLﬁfU T 4 bit MVBS=0 17 (Auto calibration)fy bit MVBS=1 *  f ¥

(Manual calibration) -

iILIF%%L_’ mode control register 1 bit VBC=1 & - F‘fé‘ CAL state F'ﬁjizﬁﬁu[‘?ﬁ*‘{%gﬂ =

7F STB state ™ 3¢ bit VBC=1 > RF chlpf SHEET STB state /% ?%A
TB

VBC rFAIl F g EZ 0 - 7§ CAL state F|[HlZ]

state -

SH:

l_.

CAL state - Fﬂ#ﬁ?‘/?ﬁiﬁé%ﬁﬁ.& > bit

Y[ mode control register |1 bit TRER=1,FBC= 15\/ VBC=1 {fJEJJ“F Jﬂf F,:f %7_ 7 CAL state » 5% IF fllterﬁf‘*ﬁ‘f VCO
band ¥ % » ?%’71"5 * TX/RX state A o

A7102 RF chip % VCO band ﬁ?ﬁﬁlfjﬁ«ﬁﬁﬂ%‘@ 4 * PLL settling time -

Cal state f ¥ ffl 2 [Fodd filrs 4y -

Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit 9 | Bit8 [ Bit 7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit 1 | Bit 0
OEh W VTL2 | VTL1 | VTLO 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
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16. FIFO (First In First Out)ﬁJﬁ:

A7102C RF chip [*]# TX #I RX FIFO register » E’I?;f*géj FIFO =% 64 bytes TXFIFO [EfZf * data > Rx FIFO [
Fitlt data o B 7 A 3-wire =S EISERY o T FIFO 8 (B0 iR %Té‘.%“l?"iaﬂllﬁxﬁﬁlﬁff‘f R
IE‘LE&E | mpﬁiﬁ z,JF‘ngt

16.1 [EGEH EWPF‘,?“
Data whitening(optional) R —
FEC encoded/decoded(optional) —————————— I

a@—— CRC-16 calculation(optional) |
‘ Preamble ‘ ID code ‘ Payload ‘ (CRC) ‘

‘ l\gd?e }‘f 214 bytes *}47 Max. 256 bytes 4"4 2 bytes"

Figlo. fuSHf e

‘ ID code ‘
| T
|

IDByie0 | DBytel | DByte2 | IDByte3 |

Fig20. ID Code }‘F‘,?“

Preamble:
Preamble /=% i*¢1 code control register f|1 bit PML[l O][% » XA EL 1~4 bytes © RF Chip F’Tﬂ‘ ID code fiu5T— ff
bit » FIg " Preamble "0101...0101"75"1010...1010”

Y1 1D code 57— {[ bit £ 0, EJ[JﬁfJﬁﬁE[%‘@"OlOl..." o 411D code 57— {j bit £ 1, 'Jﬁlﬁﬁ%ﬂ‘— 1010..

ID code:
ID code <% Ji'f'i code control register f|1 bit DL I%tt} 2% 4 bytes - 7 /@111 1D code - ffi*'] 3-wire f[l, A

fi - ’

{1 bit IDL 457 2 bytes f » RF chlp[ ?ZW. 11D Byte 0, ID Byte 1 £% ID fi& - fiipf ID Byte2, ID Byte 3 2t
11 bit IDL 4% 4 bytes [ » RF chip ['{i{{i | ID Byte 0, ID Byte 1, ID Byte2, ID Byte 3 % ID s -

[H] FIFO = (B8N LS HE(TX state) ™ » RF chip [‘J?ﬁﬂ?&f&%‘,gﬁl F I Preamble & » g7 ID code -

i FIFO f‘%i?“&}%q&}{{i:(RX state)™ > RF chip ! ﬁ FIL,:,‘?—?,F“ 1 FIEPE=%f 1D code - i/pllifur’[i“gp?%;ff)[w%fé }[‘1’
Payload =¥ [ IEuF * RX FIFO flTe

Rx control register | {1 bit ETH[1:O]F|‘FEQ"@%Llif?&,‘;;r ID code %ﬁ?{pfj bit £ -

Payload:

FIFO Payload <% {1 FIFO control register || FEP[7:0]%¢: - — % Payload [ psf %~ % fi 1T 256 bytes - E'W?E‘.’r’?%
[ FIFO size 1| 64 bytes > Hirfel (02 data 4 64 bytes i - ﬁ%fﬁl HIEY 15,5 AR -

B TXFIFO fl‘/ﬁ?é[% RX FIFO, f{i*] 3-wire fH JIA T TXRX FIFO -

CRC:
CRC 1;?@‘ ’gﬁié 2 2F » PPN code control register |1 bit CRCS=1 Eﬁ EIE*J - Payload V& » i CRC ﬁg"f 2
bytes -
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16.2 i} tyEgzR (Packet Handling)
A7102 RF chip i 4 s tavR fﬁﬁﬁﬁﬁlﬁﬂﬁﬁéb(‘ey | CRC, FEC, Data Whitening, Manchester code -

CRC:
n FJ =t code control register Hl bit CRCS=1 - {#25} cng e F'ﬁjizﬁ?f;f?ﬁﬁ%ﬁwm payload ?HSI(TF‘*, preamble
code ID code) - % payload IV ™[ - 2 i bytes iy CRC g\ °

[ ] TR UTEE S G %ﬁg‘ CRC’F‘F% o Ji'@17V mode control register f|1 bit CRCF » {[I5} £1' CRC ﬁ%g‘ﬂﬁ FEEJT
TEREEL O o v[lgéngERC ﬁjﬁ?ﬁﬁn Jj bit CRCF QI%JLH 1o

FEC(Forward Error Correction):
m i code control register (11 bit FECS=1 + [iZFFeu/if I Wi - (1 payload U5¥E 12 CRC i ECIH 1
enable CRC option) - fft"FEC fi Jﬁﬁ?/aﬁﬁﬁgjllp

\ l

] Fﬂ[ﬁh’?‘y%‘ﬂyuéﬁﬁiﬁﬂj b{aﬁﬁ 1 t| FEC i *Hﬁ%ufzﬁ?@ﬁi ) 'ﬁ“p‘ﬁﬁu Tl bit - 193“ agffv mode
control reglsterf[lbltF CF i/ls FEEZ it o bit FECF%” b:[

Data Whitening:

[ | HiL code control register |1 bit WHIT=1 }-{ﬁ’ payload fiE Y CRC 7&%@7@% ST bit RV RIERE ST B
[’ pseudo random H:%[[fii5(pseudo random sequence) - fit” XOR [VIEL IR ek s o ffl ™| # i f1 FI%’»J& code

control register |1 bit WS[6:0] data whitening ElfJFJﬁF'ﬁng(initial seed) -

B EFIEE I XOR [T - Y Ry AR o ke AR -

Manchester Code:
W L code control register fl1 bit MCS=1 » ¥ [l2fi ¢ S5la <] & fi-Manchester code FifFHE! -
n Eygaj: ; Pfiéfﬁfr%j—é‘,ﬁ“g Fisfit-Manchester code AR » BUFEYE -

16.3 59| ISZH IR Y
i AT IR 7 T -
@I% Data rate % 100Kbps > Preamble % 4 bytes. > ID code 7 4bytes » Payload £ 64 bytes » [l[[5E 15 -

4 + 4 + 64 =72 bytes = 576 bits -Preamble + ID code + Payload
576 * 10us = 5760us = 5.76ms -ﬁ?iBEEHEﬁF'Eﬂ

¥, Enable CRC option - EJ[JF?‘L@T’J[I 2 bytes ElfJE\Hj‘ fH]
2 * 8 =16 bits -CRC
576 + 16 = 592bits -Preamble + ID code + Payload + ID
592 * 10us = 5920us =5.92ms -ﬁ?iéﬁiﬁﬁﬁ il

¥, Enable FEC option > EJ]Jrf’?}iij Payload EIfJE\ﬂj‘Fé%J AR RNV TIA
4 + 4 = 8 bytes = 64 bits -Preamble + ID code
64bytes * 8 *7 | 4 = 896bits -Payload
64 + 894 = 960 bit -Preamble + ID code + Payload
960 * 10us = 9600us = 9.6ms -ﬁ?iéﬁiﬁﬁﬁ il

', Enable FEC option > =" enable CRC > E'U"/T}H Payload » CRCf JEJJEF  ARELEUR Y 7/4 ijr'

4 + 4 = 8 bytes = 64 bits -Preamble + ID code
64bytes * 8 *7 |/ 4 = 896bits -Payload
16 * 7 /4 = 28bits -CRC
64 + 896 + 28 = 988 hit -Preamble + ID code + Payload + CRC
988 * 10us = 9880us = 9.88ms -iﬁéﬁﬁh‘ﬁﬁ fHl
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16.4 TX/RX FIFO
TX/RX FIFO # EI}?EEJ 64 bytes <4 [ FIFO ?"fﬁé’é > TX FIFO IL'FJUFH' * data > Rx FIFO |uﬂ°§?“' data o F A
F'1 3-wire f[ F/Jﬁ IR Y o

FIFO control register f[1 FEP[7:0JFR (i I TX/RX FIFO F”“@k’I'H‘L/E”?ﬁé”gﬂ?ﬁ" MR -
B U TXFIFO BFEIf] - ; ﬁ%{ FEP[7:0]ffi - i yF,F!@ TX FIFO » Y3z ?ﬁq ﬁ%ﬂﬂ FEP[7:0]ffi % - IIJBA
[{1Z] TX FIFO & #-0x00 « JL'F;' TX FIFO A HHEAR I - ™ TXFIFO §f *E%'FF' e

m 5 RX FIFO 99 - ﬁTﬁ“ [ FEP[Z:0]if » 1 &I RX FIFO » yigiyitil b FEP[7:0]ifi % - B
(1151 RX FIFO 7 5-0x00 = J[1f1 RX FIFO A B i)+ Fiffi ™| RX FIFO e ;jf;,'ﬂﬁﬁ»ﬁ .

MCU ffi*] 3-wire f[ 0 FIE® TX FIFO {;l‘f;,y”' RX FIFO fiugf| » fif T%’T SRR IOV YR o BT
e N iy S FT@FA 'J'ﬂlF?FfﬂwgnEF’@ oLl o

Fig 21. TX /RX FIFO Pointer

FIFO control register f[i PSA[5: 0K EL2 2RI JFFISFL‘[’ rﬁﬁfﬁﬁ %gaji 0x00 « fflr = | B IS o =3 > Y= 4
[z g =R RS lﬂﬁ’ﬁ [5fy Key code ?ﬁfsif WY TXFIFO V| [V Fig 24- A -

$ = f 4@%}!1 el ﬁETﬁEIJ PSA » FEP i * » ™7 ff 'JiIF If- PSAX [HREYR| » Z[ FEPX Al 1%% (B Ay B
XFIFOfi JEJJ: g qE,‘)' Fig 24-B -

PSAT —»» 0 0
Packet]
PSA2 —» -4— FEPI
Packet2 PSA[S:0] —®» 'y
PSA3 —» -4— FEP2
Packet3
PSA4 —» -4— FEP3 FEP[7:0]
Packet4
%FIE® Write Pointer 0
|
|
|
|
|
|
|
|
|
|
63 63 .
TX FIFO FE X FIFO FEBIF:O
Fig 24 -A q%‘ﬂ Fig 24-B q%.‘ﬂ

Figa2. PSA FEP JfifZ ol (7l
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16.5 FIFO Extension

P AR EGR A ISP B R R 5T 64 bytes >

B R MCU ST R R S G TX FIFO Bhisk > 177" 64 bytes pY TX FIFO -

B ERHSEAE MCU SIS U] RX FIFO Bhisifuev] - I (e LFA“F‘ RN (overflow) vy
Bl 7 L(underflow) -

RF IC R I%JLE Y FIFO & fifi (FIFO control register f[1 FPM[1:0]) -
+ TX mode ™ > F{, WP(write pointer)J#&=. RP(read pointer) » /|- %" =%~ FPM[:1: 0]%’?£|}ﬁﬁﬂj » CKO pin Fﬁrt 1 7\ P

£50 -
B % RX mode ™ - “Fir, WP(write pointer)j@3. RP(read pointer) » *%% FPM[:l:O]?{g@Eﬁ » CKO. pin %7%3 1 F\, P

0o

TX/RX FIFO Fif g dst:

FPM[1:0] . _
?;y:&[z@ Bytes in TX FIFO | Bytes in RX FIFO
" [00] 4 60
[01] 8 56
[10] 12 52
[11] 16 48
i} I
- [
1 (b BF IC read)
y "
iy B -_-."."ul.frh 1§ WP-RP 2 FEP then
e
TR
= [T
» {y BACTT peady
.
I WF-EI' > FEF then
CEQ=!
else
- ¥ CEO=D
(kv BF IC write)
). K
TX FIFC RX FIFO

Fig23. FIFO extension

FIFO #JFU%EE VY (TR SR -
TX FIF
WP (write pointer) — RP(read pointer) = FIFO threshold

WP fg“ MCU i * £¥F{Z] TX FIFO [0ffiff - RP fLifi RF chip - TX FIFO U3 2V 2% /i i (modulation) {4

=3

RX FIFO:
WP(write pointer) — RP(read pointer) > FIFO threshold point
WPf;j“ RF chip U5 ¥R 5 * RXFIFOf J#"ﬂ@ RPij“, MCU 7¢-RX FIFO H}H By e EANE J?ﬁ‘ﬁ

YpiEE FPM[1:0]=01 » <3t TX FIFO i i B % 8 bytes » RX FIFO [ i B t% 56 bytes
T FIFOpYWP —RP = 8E3j » pin CKO #1278, 1> (%3 MCU Ji' “ji E"*@;ﬁ'ﬁ," I w5 overflow » = 753 0 -

RX FIFO iy WP — RP > 56 Eﬁ > pin CKO%FF%{L_’?@ » [V MCU f'f lﬁﬁiﬁffv W lﬁﬁ*/ underflow - &~ V£5 0 o
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Plonterwe-Rp |~ | 10 | 8 | & | 7 [ =8 ]9 [n]
(CKOU1:0710) | [
| WP -RPF L AFD thrashiold podng «
- "
Promterwp-Rp |~ | %5 | % | &7 [ & | o [&7 | s | 55 |

Pin CKO_FPF
(CHO[1:0}=10)

I

| WP - RP = FIFC thraghald point  «

oy |
|-|

Fig24. FMP[1:0]="01’ vs. Pointer(WP-RP)
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17. ~ [E&=' (Mode of operation)

A7102 RF chip i 73 £~ 82 EI7 [ » Direct mode, FIFO mode - ﬁﬁ%{u_ mode control register (OXOF) f[1 bit FMS > &
B £ (e -

17.1 Direct mode
Direct mode - fjii [~ flif RFfj3fl » i TX ¥ Baseband 25 {5y MCU K% g i3 %] pin DIO » RF chip & fits | i -
IR R 2 q’ﬁfr;,} o RX fﬁ;gga I ans gjg?ﬁﬂj;c » BFLEYR] - Baseband iy MCU %‘TEI TSR -

1711 TX @éﬁfﬁﬁ
Etpin TRS=1, TRE=L > = [BfSfRE " TX M= o fi17] Pin DIOKRYE 2 « Hiwwhl o2 i - iUk pin TRE ity
F) »Ad N TX AN s [11%]] STB state -

STATE  Power STB K WPLL 3 > STB

SPI CMD

Config RF register
(SCS,SCK,Sg)I CER=1, PLLR=0

Pin
PWR_ON

Pin TRS \

Pin TRE Clear by software

Pin DIO TX data transmit valid

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

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

|
|
|
|
|
|
|
|
|
1
)
|
|
|
1
Pin CKO_MRCK | H H H ( I
(CKO[1:0]=01) ; I
|
|
|
|
|
|
|
|
Il
|
|
|
|
‘
|
|
|
|

When bit MCS=0
Pin CKO_BCK
(CKO[1:0]=00)

Pin CKO_MRCK

(CKO[1:0]=01)
When bit MCS=1

Pin CKO_BCK
(CKOJ[1:0]=00)

|
|
|
|
TO T1 T2T3T4 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-T5: 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

Fig25. Direct mode 7 TX fili%ﬁ\ﬂj Efzqal
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17.1.2 RX ESH -
P Epin TRS=0, TRE=1 » = [SFYEE " RX AL [ji™] Pin DIO B IFre] « Hireehl g sy i - LA pin TRE @Ers
B »AE N RX BN [HIZ] STB state -

Power
STATE down STB WPLL RX STB

SPI CMD

Config RF register
(SCS,SCK,Sg)I CER=1, PLLR=0

Pin
PWR_ON

Pin TRS

Pin TRE Clear by software

Pin DIO

RX data valid

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

Pin

IRQ_FYNC
(IRQ[1:0]=01
Pin CKO_MRCK
(CKO[1:0]=01)

When bit MCS=0
Pin CKO_BCK
(CKO[1:0]=00)

Pin CKO_MRCK
[ (CKO[1:0]=01)

When bit MCS=1

Pin CKO_BCK
(CKO[1:0]=00)

TO T1 T2 T3 T4 T5 T6 T7
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 T5-T4: RX settling time

T4: Enter RX state T7-T5: RX data valid

T5: Receive data valid
T6: Correct access code find
T7: end of received data

Fig26. Direct mode 7 RX %ﬁ‘L{’JE\ﬂj Eﬁtqg\'

Bit 1 Bitd | Bit 1 Bitd
Non-Manchester code Manchester code
{Bit MCS=0} —t— {Bit MCS=1} |
Fin CKO_MRGK Pin CKO_MRCK
Pin GKO_BCK Pin CKO_BCK HER | | \_{
| [

h-| - 1iData ralc—h-J Lﬂ
1!Data FEItE - —h-l

2 1 Data rate

Fig27. bit MCS=0 % 1 E?I: » BCK, MRCK E?jﬁiﬁ%ﬁ'
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17.2 FIFO mode

RF chip '] FIFO » ffi" [ ' "] 3-wire /i El}{ﬁj’ﬁl ER[B TX FIFO 1o Tﬂ*ﬂ‘: RF chip & - EZ'[F IFE'%%‘,?
ﬁ‘ﬁ”ﬁ‘ AR - J%‘l[fﬁf TR F I pdS sl ﬁ?(lD code) > TRERE[ T RX FIFO © Sy a‘
ORI H] 3-wire 7 p}H TR FE-RX FIF A R MCU VT [BEif o

S|
1] p 1;}% q;ﬁ

1721 TX @K
=] 3-wire /i ]}l}[ﬁ’lﬁﬁ wH;ih," TX FIFO - F%{L_ pin TRS=1, TRE=1 - 7 {BEE > TX B - ff JfIF EEERR E
KA %ﬁgl FfIZ] STB state -

~

=
i

H

|

e

STATE Power STB WPLL X STB
SPI CMD e
onfig reglster
(SCS'SCK'SOD)I CER=1, PLLR=0
Pin
PWR_ON
Pin TRS \
|
|
Pin TRE | ‘ Clear by software
T
Do
TX — FIFO packet transmit data
| | }
| |
Pin IRQ_WTR b 1
(IRQ[1:0]=00) - }
| | )
Pin IRQ_TMEO b ‘
(IRQ[1:0]=10) } } |
Pin b |
|
IRQ_EOAC L 1 |
(IRQ[1:0]=01) } } } |
H . ' |
TO T1 T2 T3T4 T5 76 T7 T8
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
T5: Enter TX state T8-T6: FIFO packet transmit data

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

Fig28. FIFO mode i TX {152 [
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1722 RX Iy H-
[ pin TRS=0, TRE=1 > = (SRS " RXHLA, SIS EHLIf0 i i pin RX_SYN e 1 19 > JIsavRIf]
Ifife ™ RXFIFO « S~ WY W5 - (1] STB state = "] 3-wire /i U 550 f-RX FIFO &l

STATE Power STB WPLL RX STB

down

SPI CMD

Config RF register
(SCS'SCK'SOD)I (CER=1,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 T1 T2 T3 T4.T5 . T6 T7

T1-TO: Xtal settling time(count 1024's Xtal
TO: pin CE enabled 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 T7-T6: write data to FIFO
T4: Enter RX state

T5: carrier detect finds a carrier
T6: correct access code find
T7: end of RX data

Fig29. FIFO mode i RX £ 151 [
17.3 pin TRE * i

{71 pin TRS, TRE » S5 (S * TX i RX B, & pin TRE S 00 FIFEs 1o » f-00 2
T . “Soisaoni f f M
system clock fIuff[H] » ffpl Tifo (BRI -

FinTRE | |

Fin TRE Tx state Rx state TeFx
stale
e Ts = TS

Ts =2 {11 syslam dock)

Fig30. Pin TRE ~/fiffj -

43

Jun. 2008, Version 0.0 (PRELIMINARY) AMIC Communication Corporation



<
AMICCOM AT102C

Preliminary 315/433/868/915MHz FSK Transceiver

18. ADC (Analog Digital Converter)

A7102C RF chip [~ {8 & 7 STL=R it iR (ADC) » i f[* S ~ RSSI - Elyii(Carrien) (] » {323 pin
ADC_IN(pin32) i 1} F TR R -

ADC 7 r»?ﬁ;l OB TERL{MACADC (S5 7 BT+ 77 20 i ADC I IREIIIORGIE - 7 (" [Tt bR ADC)R - i
[ = [ Crystal source > F%?JL system clock reglster [1 bit GRC[4:0] - :##% ADC Eﬂjfij’fsiiHF 115 800KHz f% 1.2MHz -

18.1 3R EHH]
A7102C RF chip [* [~ iy pAoiE g WOy > [ B RF chip i~ |t%if?‘uﬂﬁ*f piJeh [~

ADC register |1 bit CDM=0 %, > EYE*J mode control register |1 bit ADCM £% 1 > ] ﬁﬁ.ﬁﬂ FIEFFEIJEHEU FJ o5 e

F;EFFEI g = bit ADCM @E'Iéﬁ%[ﬁ% {1215 | - ADC register f[1 bit ADC[7:0]F1=ViEH 4 |}{|

“/ERX state " - ADC hLERENE WO (SEDHIFI (% - I RX state ™ - ADC [[[RL35] RSSLEH] -

18.2 RSSI £/

A7102C RF chip #|[* [ g RSSI(received signal strength indicator) - {* [ RE fY[5 7K Fi@ o RY RSSIENH[E -
RSSI ffi i {-ADC register [ i#it1" » #lfi 0~255 « f Y{Foksre @ - RSSI il ] « . JFIsFHRIL A > RSSI
i

7 RX state ™ > %’Fgl' ADC register 1 bit CDM=0 & f‘?ﬁ mode control register f|1 bit ADCM £% 1 - fl# i RSSI {5 ¥kpY
B - ?r‘,"ala'»;*m Sl 1’% BN bltADCMn;gl FUiEI=ES 0 » (1™ || i$-ADC register f|1 bit ADC[7: oﬁgﬁv Rssflggﬁ

18.3 & (Carrier) ({13
A7102C RF chip  jHfl pin IRQ i1t » BEARIFNILE |2 0 (E B - 1 (§Ravad (5955 ADC register |1 bit
RTHIT: O]”’ﬁ%fpfu RSS] lf ﬁf;@&ﬁﬁ# l?ﬁlﬁ pin IRQ Hﬁ?m hlgh ek o Rl s gluﬁflﬂlow#n&

it RX state ™ - ] ADC register [[1 bit CDM=1 i< » I¥Fis mode control register 1 bit ADCM £% 1 » F‘#J?,‘!F'] N fﬁ%rﬁpfjgi
M - SRS ﬁg’lébﬁl%bitADC{?:O] ) él?ﬂﬁ%ﬂl%ﬁﬁf (ERHE (= -

18.4 It F]E[E"F?WF—E 1

A7102C ip £{# pin32 ADC_IN fiij ™ £l » Hﬁﬂfﬁﬁﬂ (FORES T o R fﬁﬁ%ﬁ[ﬁu 0~ 1.28Vdc -

i RX state ™ K (FEHJIV [SUAIRC £% ADC_IN(RF chip pin 32)% -

i ADC register [[1 bit XADS=1 - bit CDM=0
% # Fw mode control register f[i bitADCM £} 1 > F'Etzf,lé’ﬁf?m SFETRIVEl

PFI
W
‘gl}’%’ﬁ‘uﬁ” CENHES (™ - bit ADCM %’7 FIEE IR £5 0 = 1" T f5-ADC register f[1 bit ADC[7:01F7ZVEN i -

ADC B ¢

Bit B

XADS |(CDM None Rx state RX state

0 0 6B ERH] RSSI £/ H](RSSI one time measure)

0 1 = #4% (g (carrier detector) (RSSI continuous measure)
1 1 = ffi"] pin ADC_IN fit 9t &l | 57k ADC 21
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19. #(FH# RTC(Real Time Clock)

A7102 RF chip [* [ 95 #i(Real Time Clock)-f= » EBEZ[ D IV > 7 RF chip 3% ™ 2[$i=¢ (Sleep Mode) - MCU
A& i bt (Power Down Mode) s » it il E'J?ﬁ??&ﬁﬁl}’ﬁffi&jﬁwﬁI%ﬁ&ﬂ > it MCU Erppil T = *2 5l RF
INELIEa

EJ[JE%E\JT%(RTC)WFJ: CEREGHEE ~ [mRS A ﬁﬁﬁg[ﬁg (32.768KHz) 7 [F » 7 A7102 fiv XO3_32K #1 XI_32K %l f:g
B 91 330F i I -

} [ XO_32K (pin 28)

I )
L XI_32K (pin 29)

Fig31. RTC #ifi el if

Crystal }zt’ﬁjﬂﬂ’Tﬁ%S(Address 0x05)f| 1% bit RTCE=1 » f;ﬁﬂ RTC F™ [*- Bit RTOE f%“fgl' £, 1 & » RF chip #%l
RCTO (pin 2@)@@;[1@;@@]@3%%@ @lﬁ%’ SRS 250ms ~ 28 - fli bit RTC[1:0]§§@4<7J5 o

RTC[1:0] | M (Period Time)
[00] 250ms reo
[01] 1s
i3 Yo

Fig 32. RTCO ﬁ’E?JH'. ﬁﬁ‘-ﬁ%ﬁ'
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20. #FH| (Frequency Compensation)

A7102C RF chip =] FC(Frequency Compensatlon)ﬂf;ikT%FF H iﬁe&ﬁj T FIEY I RX **Hf;“} LL‘L;‘_TXT gﬁﬂﬂf} IR [
il RX ¥ JE}E? TX ¥ ﬁf} INES @p}ﬁf BHIE (fie) > I J/ﬂf;“} % frequency offset) | IJF% o o #ﬂﬁ qsqf
il

F%ﬂu_ bit AFC=1 (PLL Il register (0x03) )E?j‘ » T+ RX ifﬁ%}i{’svf[hgpeﬁu ID Eﬁ FF[’{I %"5%7 e E AR J LRI o

0. L ¢ MC[L4:0]

offset — 1
2 6

f

MC[14:0]%% ¢ %ma s P e -2t~ 211
WiAfE TR 0 %Y TXH RX state Eﬁ RF chip F‘Mﬂjﬁ%&MC ffifr e %@Xiﬁ}

Example:
85 PD=12.8MHz > [1] :

§|' MC[14:0]= 000,0000,0000,0000 (0) » - Hisk 4 % - 2]
wa,——‘g} RX #i#i = IF #fif + OHz -

{| MC[14:0]= 000,0000,0000,0010 (2) » - TX 41k 7% {1 2 {1k~ A
RXEfifisfs 7 R 2 R 79-24(12.8M / 2'%) = -390Hz

JI'MC[14:0]= 111,1111,1111,1110 (-2) » # TXHif % - 2 fishifs A
RXTFJ*/F} i %ﬁgzﬁ&p 59 2%(12. 8M/216) +390Hz

SRR

Step 1. 1= ¥l var_MC=0

Step 2. w‘E B R)g state > $ 1% packet

Step 3.5 7H~ Jif tw (packet) [ i > B5] RX state(l]] WTR=0,:ifi i RX mode)
Step 4.3%E AFC=1 -

Step 5.712V MC[14:0]f i -

Step 6}[%’5’?%'33 MC[14: 0] I'QEI > & var_MC PI‘E'JJD(JH var_MC = var_MC + MC[14: 0]) °

Step 7.5%E AFCzO,}iﬁ’%ﬁrvar MC x 2 f¥ > {6 AVk]Er(2's complement) » }[“’i@?@ﬁ W MC[14:0] -
‘2,5?* :' e MC[1420]E3j ¥ BQH@ |:p[15 O]f;gﬁfé,’r'{lﬁébf'ﬁ ;\_7 * &Hr 'fl fib Hgﬁl'p z/pg %’ﬁéﬁlP[?:O],MC[M:O]

P FRUESERL RX — VY AFC gl f‘EflfJF%fJ;EZ o fi'EIfit step 2~7 - @Jj‘ ?%f%“jg(& RX state) -
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21. T;F%E'J”FE?'}%(Application Circuit)
21.1 315MHz Band 7" |F#%

ADCIN_|
= =
12pF
- - vi c11
= = = I:I 12pF
c I ~ b 32.768KH
100pF__10F ] T
muE
= RTCO__ >
¢ I { POWER ON>
— 133V POWER_ON
ADC IN
o — o (=] © ~ © n
™) ™) ™ N o~ o~ o~ o~
== u?
= zZ 2 £ % 8 2 3
— | ™ I
c15 o 2 ' 2 7 E o
O m Z o X o
L aopF 1| BP_RSSK = X X [ % TRE —24 TRE
56”"'03 |||—2 Vss TRs —23 TRS
- | & RA RQ—2——RQ >
~AA 2 |—2— vss cko —2L
] N 0 c14
c19 €20 |_27pF 5 RFO pio —2
NC NC [
12 6 19
L 4 4 <Dl >
L = = o | VsS SDIO SDIO
7 18
c21 | Vss — sk ]
-I||—| -I||—|C6 & | vop veo 3 3 sCs
1uF Z o &5
0.1uF o o o o
VDBD_A VDDA °S %t gz
L3 o[ 2 I 3 4
-
180H a ==
ol =
S
100 1UF
12.8MHz
Y2
c17
220 | I:I
RS c12 c10
| %?F 820 27pF 27pF
FITE: SN, R I |

Fig33. 315MHz i&" |
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21.2 433MHz Band ’[’,;E\E'JF“‘-TE%‘,

ADC_IN_|

vi c11
= NC
VDD A |:|
c2 c NC
100pF| OuF] |
—
= RTCO >
¢ I {_POWER ON>
h— 133V POWER_ON
o~ - (=2} (e} ~ n

30

26

AT102C
2 3 5 %8 % 3
ci5 o e o B E S
470pF |_1 2 8 & g o * o & 24
L, BP_RSSK e G —
13 SR, -|||—2 vss TRS —23 RS
I 10008 | S Al RO — Ry >
L4 L5 . o1
MO c1a |||— vss cko —2L
L0 Ly | 27pF 5 | rro pio —20
NC NC I
= = o o |2 vss spio —12
c21 -I| T vss scK —=8 SCK
I||—| I||i| 8 | vbp.vco 34 4 o scs—L EeS
1uF Z a & |
100pF o o a
VOD_A VBD_A 888 20 _ 28
- - 55556 x%x x5
L3 o 3 = alf 3 9
8nH j —5
a X
8
> R3 1uF
100
12.8MHz
c17 Y2 |:|
220 |
c12 c10
ci8 RS 33pF 33pF
'|| 33nF 820 P P
Fig34. 433MHz F;E\E'Jrr‘-{;%‘,
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21.3 868 / 915MHz Band T,;E\E'JF“‘-TE%‘,

ADC_IN_|

Y1 c11
= I:I NC
c2 caf VRD A NC
100p 10uF] |
1 |8
= RTCO >
e I [ POWER ON>
P— +33V POWER_ON
al § u2
= AT102C

) ) ™ o~ o~
z <0 xx8 2z
c15 = I T~
470pF |_1 2 8 & g o * o & 24
1 BP_RSSF x * ¥ WRE—Y—————TRE ]
13 ok -|||—2 vss TRS —23 RS
|- L8oF 100pH| ER RQH2——— {RQ >
L4 L5 ! fl— 21
MO ' l— Vss CKO —==—
1T .0 1 . o cl4
C19 C20 | 27pF 5 RFO pio —20
NC NC [
= = o o |2 vss spio —12
) ) . 7 18
c21 -I| Vss SCK SCK
I||—| -I||—|C6 & vbp.veo 3 3 6
1uF Z a S
100pF o O o o
VDDA VDDA S gk oz
o ol 9 g g I
4 = o
i X
8 1uF
ul
S R3
100
12.8MHz
c17 I:l
| [|—220E
c12 C10
ci8 RS 33pF 33pF
'|| 33nF 820 P P
Fig35. 868 / 915MHz T;E\E‘Jfr%%
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22. wEEEYFH(Package Information)

FN 32L Saw Type Outline Dimensions unit: inches/mm
yp
Top View Bottom View
[B[0z5]C D D2
25 | 32 25 32
' NEERRRR/RRRRENY,
1 | 24 24 [ /1
| @I ...... E_ \; A
I ....... E_ I:
. ______|______ - ]
| — .
| — -
] 1 Y
8 I 17 17 j | | C 8
| ST admnnnn
alo25]c 9 | 16 16 i A i ) 9
b > [G 0100 [CAB
[TEmE
Y
O o4
Seating Plane = Ay
et 1
Symbol Dimensions in inches Dimensions in mm
Min Nom Max Min Nom Max
A 0.028 | 0.030 | 0032 | 070 | 075 | 0.80
A1 0.000 | 0.001 | 0.002 | 000 | 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 0.049 | 0.106 | 0.128 | 125 | 270 | 325
E 0.197 BSC 5.00 BSC
E2 0.049 | 0.106 | 0.128 | 125 | 270 | 325
(€] 0.020 BSC 0.50 BSC
L 0012 | 0.016 | 0.020 | 030 | 040 | 050
0.004 0.10
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23. & FﬁFIE’f?*(Ordering Information)

Units Per Reel / Tray

Part No. Package
A71C02CQF/Q QFN32L, Tape & Reel, Pb free 3K
A71C02CQF QFN32L, Tray, Pb free 490EA
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