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1. — R

A7108 /&3E M T 315/433/470/510/868/ 915MHz ISM bands I L4 N H, I#14 monolithic 9 4 42 4 1t
FSK/GFSK Wk %L, WAMVEAEHiES 47T0MHz ~ 510MHz FEM TP X RZL% S 868MHz Kk Y Wireless
Meter Bus(Wireless M-Bus).

A7108 ZZERHL T &M Sub 1GHz KAWL — R, BREMINFER BRI, 541 4t e 3k i T &k
hE, Wl AR F AL R ORgs, HE KRR R 19dBm, 5%M A R B RS (- 115 dBm @
10Kbps, -111dBm @50Kbps, 433MHz band). Zi&5 UL EIIfE, A7108 AFEIMINILNA 5 PA whw & H
TR .

A7108 (L T AL, M 2K F] 250Kbps Wi 2 AR RS F K. st Tl RS A7108
B P B e HL A (35us @PLL setting time), Xtal setting time(500 us) 5 N @ %4 i %% setting time (450
us). IXLET)yHE K AT e S By R T FE

A71084r HITETX/IRX#H 64-bytesJFIFO, WAL S K S Hdn . W4 B Y6e By XFCRC, WH
TESRATI ;. FECH 4244 A word {1 1-bit45 1% 55 1F ; RSSIA] T i 3 P Al . N iR BE AL i ge vl T
A X B s WOR(wake on RX) Sz F5 & WIVE (9 M ARIRAR A BE K, FREE N BB 0. A FAWORI)BE, MCU
AT LAk SRR IR B I, TTA710850 T LI W B3040, Data whitening [l T %8 BF IS8 /iR 25 . 4 55 10 Th RS 4 o 4%
ETEQFEN 4X4 2047 ity /N 1y

B IR B 3 BE AT DA MR A R 48 Wil b MR A A I S T R A R I A%, R e, 2 A B AR 4R % (Manchester
encoding ), # WM, preamble ffidll, FIFO mode W HEZE M, [ 3 % fili £2 (Auto Frequency
compensation), H#IE(VCO, IF Filter), APk IF W 3E8s, SZFZ 0 Xtal ik, W@ Xtal #hEf
%, 5 MCU Jtmid, /% A7108 XFEH Mt S m B 76 ISM bands 77 i Al BLRE AR B 44
5 N

2. — N A
B ISM band J& £k ¥4 i i B Wireless M-Bus

B R B XEHIN
B RKE (Remote Keyless Entry) B 3P EXRSL (AMR/Auto Meter Reading)

w
A
fuiiing
[aday

/NEFHE (QFN 4X4, 20 pins).

af Af 4R 2. 315/433/470/868/915 MHz.

FSK 5 GFSK 4

X R 34 AE 4 4 SPI

R R LG (0. 2uUA).

RIR I (2 uA).

TX HJit 433MHz: 30mA @ 10dBm, 70mA @ 17dBm.

TX H i 868MHz: 38mA @ 9dBm, 55mA @ 13dBm.

RX ML (AGC Off) 434MHz: 13.5 mA 5 868MHz: 14.5 mA.
WEHERES, MAHE2.0~3.6V.

Al R AR G, v A 2Kbps #] 250Kbps.

7 MAETXIRX A L4k K164 bytes FIFO

ffHFIFO M) e £ 1l 2256 bytes.

T R R BB (UL 433.92MHz H )

-117dBm 4% i % 2 2Kbps

& -114dBm Lt 4E)Eh 10Kbps

& -110dBm Ltk 4 JE h 50Kbps

& -107dBm M{LfHE &2y 100Kbps
*
L 2
R

2

-106dBm M {L % & 4 150Kbps
-103dBm M {L%iid &£ 4 250Kbps
B PRl (35 us @ PLL settling time).
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T4 HE 2 2

4. BB B

BF_RSSI
RFI
RFO

GMND!

YOD_WCO

WS VCO 5 Fractional-N PLL & %%,

WK I FE RC E % 4%, M T WOR (Wake on RX)Ihfig, uf B&{K 3 k¢

W R 3542 (AFC / Auto Frequency Compensation), nJ «b% [K] i BE i i i 40 = 1 50 7%
LRZMRMNAREEG S (12,8/ 16/ 18 MHz).

W 9-bit ADC 5 #il S ¥ 154 (RSSI / Received Signal Strength Indicator).

AT AL 1 Hh A % 28 45 9% (50K / 100K / 150KHz / 250KHZ)

AR A B R R bR

FEC / Manchester / data whitening/#} @ #i% i J€ 4% CRC-16 (CRC-CCITT).

20 (:l VDD_A
19 {: BP_BG
13 (:l REGI

i~

o

]

g
15 C G101
1af | eoio
13 (: SCK
12 C ot
1 C YOD_D

K 4.1 QFN4x4 fu3 Fa A
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5. RF Chip Aii#H

BP_RSSI <1>_

VDD_VCO 5>—

< ]
| o m o
o) | o e 0
g & 4 S G
20 19 18 17 @
< Battery Radio 65) GIO1
ot Detect Regukier Control
CRC
WFC Filtering
2 Q‘D SDIO
AGC
(o]
3 ko E 13
RFO @ /‘\ % g é = C) SCK
T s B [
® ||%0l]®
Fractional-N S © L
PLL S M %[
GND ( 4 | X 12) scs
Gaussian Sigma-Delta
Filter | Modulator
11 ) vDD D
(T )
— — _
o B 5 2 =
o al al
pd [m)
O >

6. B A7 iR

Note: | (input), O(output), G(Ground).

Kl 5.1 Ry Hes

Pin No. Symbol 1/0 Function Description
I: ADC # N\ .
1 BP_RSSI |10 1. rssI . sk mz.
2 RFI I RF # N\, &+ VCEC B .
3 RFO 0 RF ¥th, PN g (8 h vDD H#EfL ) .
4 GND G B,
5 VDD_VCO [ VCO HHIA .
6 cp 0 Charge-pump %, E#: 3 loop filter,
7 GND_PLL [ PLL Hhb i AN o
8 VDD_PLL [ PLL ML .
9 X0 o Xtal iy, % tank HE .
10 XI I Xtal N\, % tank B
11 VDD_D ¢} Her i s, U R O i LAY .
12 SCS DI SPI BfeikE .
13 SCK DI SPI ERH N,
14 SDIO DI/O | SPI % kA7,
15 Glo1 DI/O| ZIhfg10 18 4 %3\ SPI Hdffmd .
16 G102 DI/O| ZIhfg 10 2 8¢ 4 %3\ SPI Hdffmd .
17 CKO DO Z Ty Re W o
18 REGI I Py AR A R N, TE R R AR AR
19 BP_BG 0 Band-gap %MKl , EHEBG B ERA.

Apr., 2011, Version 0.2
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20 VDD_A [e) RO r Y i, A0 B 0 e LAY
Ba;ratseide G Bih. ICEEAEES PCB i, &% RF Xk,
7. X R RME
Parameter With respect to Rating Unit
At 5y HL 5SS [ (VDD) GND -0.3 ~ 3.6 \Y
o7 10 A7 HL S S GND -0.3 ~ VDD+0.3 Y
B A A7 v, s ¥ GND -0.3 ~2.1 \Y
B KN RF HEAT 10 dBm
i A7 I 5 3 -55 ~ 125 °C
it FRL O 3755 2 HBM + 2K v
MM* + 100 \Y

*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.

*Device is ESD sensitive. Use appropriate ESD precautions. HBM (Human Body Mode) is tested under
MIL-STD-883F Method 3015.7. MM (Machine Mode) is tested under JEDEC EIA/JESD22-A115-A.
*Device is Moisture Sensitivity Level Il (MSL 3).

* RFI pinis MM £ 75V.

4
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8. HIBREM

(Ta=25C, VDD=3.3V, FxtaL =12.8MHz, FSK modulation with Matching circuit and low/high pass filter, On
Chip Regulator = 1.8V, RFO is powered by VDD = 3.3V, unless otherwise noted.)

Parameter Description Min. Typ. Max. Unit
General
Operating Temperature -40 85 °C
Supply Voltage 2.0 3.3 3.6 \%
Current Consumption Deep Sleep Mode 0.2 UuA
(no register retention) *
Sleep Mode * 2 uA
Idle Mode(Xtal off) 0.25 mA
Standby Mode(Xtal on) 15 mA
Current Consumption PLL mode 8.5 mA
433MHz band RX mode (AGC Off) 135 mA
RX mode (AGC On) 14.5 mA
TX -12dBm (TBG=0, TDC=0, PAC=0) 16 mA
TX 1dBm (TBG=1, TDC=0, PAC=0) 20 mA
TX 5dBm (TBG=2, TDC=0, PAC=0) 22 mA
TX 10dBm (TBG=3, TDC=0, PAC=0) 30 mA
TX 13dBm (TBG=4, TDC=0, PAC=0) 39 mA
TX 15dBm (TBG=5, TDC=0, PAC=0) 48 mA
TX 16dBm (TBG=6, TDC=0; PAC=0) 55 mA
TX 17dBm (TBG=7, TDC=2, PAC=1) 70 mA
TX 17.5dBm (TBG=7, TDC=3, PAC=3) 78 mA
Current Consumption TX 20dBm (TBG=7, TDC=2, PAC=1) 70 mA
315MHz band Without LPF and HPF.
Current Consumption PLL mode 8.5 mA
868MHz band RX mode (AGC Off) 14 mA
RX mode (AGC On) 155 mA
TX -16dBm (TBG=0, TDC=0, PAC=0) 16 mA
TX -2dBm (TBG=3, TDC=0, PAC=0) 20 mA
TX 2dBm (TBG=4, TDC=0, PAC=0) 23 mA
TX 6dBm (TBG=5, TDC=0, PAC=0) 29 mA
TX 10dBm (TBG=6, TDC=0, PAC=0) 37 mA
TX 12dBm (TBG=7, TDC=0, PAC=0) 45 mA
TX 13dBm (TBG=6, TDC=1, PAC=0) 52 mA
TX 15dBm (TBG=7, TDC=1, PAC=0) 60 mA
TX 16dBm (TBG=7, TDC=2, PAC=0) 70 mA
TX 17dBm (TBG=7, TDC=3, PAC=0) 75 mA
TX 18dBm (TBG=7, TDC=2, PAC=3) 93 mA
Phase Locked Loop
X'TAL Settling Time * Idle to standby, 49US type 0.5 ms
X'TAL frequency General case 12.8/16 MHz
Data rate = 250Kbps 16 MHz
Data rate = 32.768K or 16.384Kbps 12.582912 MHz
Data rate = 38.4Kbps 19.6608 MHz
X'TAL ESR 100 Ohm

Apr., 2011, Version 0.2
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X'TAL Capacitor Load (Cload) Recommended 20 pF
433MHz PLL Phase noise PN @100k offset 90 dBc/Hz
g‘;i%ggrngrg:'; C2=2.21F) PN @1M offset 110 dBc/Hz

' ' ' PN @10M offset 130 dBc/Hz
868MHz PLL Phase noise PN @100k offset 85 dBc/Hz
(loop component: PN @1M offset 105 dBc/Hz
R1=560,C1=47nF,C2=3.3nF)

PN @10M offset 125 dBc/Hz
PLL Settling Time @settle to 25kHz Standby to PLL 35 us
Reference spur 80 dBc

Transmitter

TX Power Range 433MHZz (excluding LPF and HPF) -12 13 20 dB

868MHZz (excluding LPF and HPF) -16 12 20 dB

TX Settling Time PLL to TX 30 us

TX Spurious Emission f < 1GHz (RBW =100kHz) -36 dBm

1. Pout =12 dBm 47MHz< f <74MHz 54 dBm

2. With LPF and HPF 87.5MHz< f <118MHz

174MHz< f <230MHz
470MHz< f <862MHz
(RBW =100kHz)
Above 1GHz (RBW = 1MHz) -30 dBm
2" Harmonic -30 dBm
3" Harmonic -30 dBm
Receiver
IF Frequency 50K Mode 100
100K Mode 200 KHz
150K Mode 300
250K Mode 500
IF Filter Bandwidth 50K Mode (10 ppm Xtal needed) 50
100K Mode 100 KHz
150K Mode 150
250K Mode 250
315MHz RX Sensitivity * 50kbps (Fdev = 18.75KkHz) -111
@BER=0.1% high gain mode 100kbps (Fdev = 37.5kHz) -108 dBm
150kbps (Fdev = 56.25KHz) -107
250kbps (Fdev = 93.75KHz),16MHz Xtal -104
480MHz RX Sensitivity * 10kbps (FSK) -115
@BER=0.1% high gain mode (IFBW = 50KHz, Fdev = 25KHz) dBm
10kbps (GFSK) -114
(IFBW = 50KHz, Fdev = 25KHz)
433MHz RX Sensitivity ° 2kbps (IFBW = 50KHz, Fdev = 8KHz) -117 dBm
@BER=0.1% high gain mode 2Kbps  (IFBW = 100KHz, Fdev = 8KHz) -114 dBm
10kbps (IFBW = 50KHz, Fdev = 18.75KHz2) -114 dBm
10kbps (IFBW = 100KHz, Fdev = 37.5KHz) -112 dBm
50kbps (Fdev = 18.75KkHz) -110
100kbps (Fdev = 37.5KHz) -107 dBm
150kbps (Fdev = 56.25KHz) -106
250kbps (Fdev = 93.75KHz) ,16MHz Xtal -103
868MHz RX Sensitivity ° 2kbps (IFBW = 50KHz, Fdev = 8KHz) -114 dBm
@BER=0.1% high gain mode 2Kbps  (IFBW = 100KHz, Fdev = 8KHz) -109 dBm
10kbps (IFBW = 50KHz, Fdev = 18.75KHz) -110 dBm
10kbps (IFBW = 100KHz, Fdev = 37.5KHz) -111 dBm
50kbps (Fdev = 18.75KkHz) -106
100kbps (Fdev = 37.5KHz) -103 dBm
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150kbps (Fdev = 56.25KHz) -102
250kbps (Fdev = 93.75KHz),16MHz Xtal -100
915MHz RX Sensitivity * 50kbps (Fdev = 18.75KkHz) -105
@BER=0.1% high gain mode 100kbps (Fdev = 37.5kHz) -101 dBm
150kbps (Fdev = 56.25KHz) -100
250kbps (Fdev = 93.75KHz),16MHz Xtal -97
Image rejection 20 dB
Interference Co-channel -14 dB
(868.3MHz, 100Kbps) ACR1 (Cllchy) 21 dB
ACR2 (Clleha) 37 dB
Offset + 10MHz 50 dB
RX Spurious 25MHz ~ 1GHz -57 dBm
Above 1GHz -47 dBm
RSSI Range AGC on -110 -30 dBm
Max Operation Input Power @ RF input (BER = 0.1%) 10 dBm
RX Settling Time PLL to RX 30 us
Standby to RX 250 us
Regulator
Regulator settling time Pin 19 connected to 1nF 450 us
Band-gap reference voltage 1.2 \%
Regulator output voltage 1.8 1.8 2.1 \%
Digital 10 DC characteristics
High Level Input Voltage (Vi) 0.8*VDD VDD \%
Low Level Input Voltage (Vi) 0 0.2*VDD \%
High Level Output Voltage (Vor) @lon= -0.5mA VDD-0.4 VDD \%
Low Level Output Voltage (VoL) @loL.= 0.5mA 0 0.4 \%

Note 1: When digital I/O pins are configured as input, those pins shall NOT be floating but pull

either high or low (SCS shall be-pulled high only); otherwise, leakage current will be

induced.

Note 2: Xtal settling time is depend on Xtal package type, Xtal ESR and Xtal Cm.

Note 3: Max Data rate= 50kbps @50K Mode, Max Data rate= 150kbps @150K Mode.
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9. BHIZZF B (Control Register)

A7108 23728 x16 bitsHI#HI ZA 4, AL H3LMALNHSPIR R/ B IX A7 9% . AT K H A7 4%
B TR

9.1 BHBEHFH/INK

Apr., 2011, Version 0.2
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Add/Name [R/W| Bitl15 | Bit14 | Bit13 | Bit12 Bitl1l Bitl0 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
0oh W | SDR6 | SDR5 | SDR4 | SDR3 | SDR2 | SDR1 | SDRO | GRS | GRC4 | GRC3 | GRC2 | GRC1 | GRCO | CcSC2 | cSC1 | csco
Systemclock| R | SDR6 | SDR5 | SDR4 | SDR3 | SDR2 | SDR1 | SDRO | GRS | GRC4 | GRC3 | GRC2 | GRC1 | GRCO | Ccsc2 | csc1 | csco
F?Lth| W | RXCC | RXCP1 |RXCPO| MDIV | RRC3 | RRC2 | RRC1 | RRCO | IP7 IP6 IP5 P4 IP3 P2 IP1 IPO
PoLth” 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
PLLIN R | AFC | MC14 | MC13 | MC12 | MC11 | MC10 | MC9 | MC8 | MC7 | MC6 | MC5| MC4 | MC34 | MC24 | MC1 | MCO
PE‘L‘TV W |ROSCS| RSIS | CKXx2 | MD1 | PDL2 | PDL1 | PDLO | MDO | VCS1 | VCSO | CPS | CPC1 | CPCO | SDPW | NSDO | EDI
C?g:al W |PGAS3 | PGAS2 | PGAS1 | PGASO - CRCINV| RTOE | RTCI | RTC1 | RTCO| RTCE | XCC | XCP1 | XCP0O | CGS | XS
PA(())?Tr]x N w -- | LoDV1|LODVO| TME GS FDP2 | FDP1 | FDPO | FD7 | FD6 | FD5 | FD4 | FD3 | FD2 | FD1 | FDO
w | WOR_ [ WOR_ [ WOR_ [ WOR_ | WOR_ [ WOR_ [WOR_[WOR_[WOR|WOR_ [WOR_[WOR_|[WOR_ [ WOR_ |WOR_[WOR_
PA106*6R| AC5 | Ac4 | AC3 | Ac2 AC1 ACO SL9 | sL8 | sk7 | sL6 | S5 | sL4 | sL3 | sL2 | sL1 | SLoO
(WORD g = = = = = = = = VBD | RCO6 | RCO5 | RCO4 | RCO3 | RCO2 | RCO1 | RCOO
RSSC | RSSC | RS RS RS
06h w D1 Do oLv2 | pivi| Dpivo |HWCKS| WN3 | WN2 |'WN1 | WNO |CALWR|RCOSE| TSEL |TWSOE|RCOT1|RCOTO
PA2(WOR2) R _ _ - - - - - - > = calwrl - - - - -
06h W | QCLIM |RF23D1|RF23D0| PRRC1| PRRCO | PRIC1 | PRICO| RMPL | RMPO | TRT2 | TRT1 | TRTO |ASMV2|ASMV1|ASMVO| AMVS
PA3(RFl) | R | RHM7 | RHM6 | RHM5 | RHM4 | RHM3 | RHM2 | RHM1 | RHMO | RLM7 | RLM6 | RLM5 | RLM4 | RLM3 | RLM2 | RLM1 | RLMO
PAZ?SM) W | CST |POWRS| CELS | STS LVR RGS | RGC1 | RGCO | SPSS | RGVL | RGVO | QDS | BVT2 | BVT1 | BVTO | BDS
PAg(%hTH) W | IRTH7 | IRTH6 | IRTH5 | IRTH4 | IRTH3 | IRTH2 | IRTH1 | IRTHO | IRTL7 | IRTL6 | IRTL5 | IRTL4 | IRTL3 | IRTL2 | IRTL1 | IRTLO
06h w - |VRSEL| MS |MSCL4| MSCL3 | MSCL2 |[MSCL1|MSCLO| HDM | AGCE | MXD | EXRSI | LGM1 | LGMO | MGM1|MGMO
PAB(AGC) | R = = = = = . = = = = = = LGC1 | LGCO | MGC1|MGCO
PA7?§202) w| - - - - £ - - - - - - — | TxiB1 | TXIBO | RSAL | RSAO
PAS?ngLIO) W |WRCKS|MCNT1|MCNTO| DDPC'| GIO2S3 |GIO2S2 [GI02S1|GI02S0| G2I | G20E |GI01S3|GI01S2|GI01S1|GIO1S0| Gi1l | G1OE
PAgo(?:hKO) W | INTXC | XCL4 | XCL3 | XCL2 | XCL1 | XCLO |WSEL2|WSEL1|WSELO|CKOS3|CKOS2|CKOS1|CKOSO| CKOI | CKOE | SCT
06h w = = = & = = = = = = -~ |vcocs|vcoc2|vecoc |Vecoco| Mves
PALO(VCB) [ R - - 4 N - - - - - - - | vccF | veB3 | veB2 | veB1 | VCBO
06h w = = N = FPL3 | FPL2 | FPL1 | FPLO | IPL7 | IPL6 | IPL5 | IPL4 | IPL3 | IPL2 | IPL1 | IPLO
PA11(CHG1)

R = = - = FPL3 | FPL2 | FPL1 | FPLO | IPL7 | IPL6 | IPL5 | IPL4 | IPL3 | IPL2 | IPL1 | IPLO

06h w = = = = FPH3 | FPH2 | FPH1 | FPHO | IPH7 | IPH6 | IPH5 | IPH4 | IPH3 | IPH2 | IPH1 | IPHO
PA12(CHG2)

R = = = = FPH3 | FPH2 | FPH1 | FPHO | IPH7 | IPH6 | IPH5 | IPH4 | IPH3 | IPH2 | IPH1 | IPHO
07h W |MCNTR| DPR2 | DPR1 | DPRO BT1 BTO | TDL1 | TDLO | TXDI | PAC1 | PACO | TDC1 | TDCco | TBG2 | TBG1 | TBGO
™I R | D15 | ID14 | D13 | ID12 D11 IDI0 | D09 | ID8 ID7 ID6 ID5 D4 ID3 D2 D1 IDO
gihl W | ETH2 | DMT | MPL1 | MPLO | SLF2 | SLF1 | SLFO | ETH1 | ETHO | DMOS | DMG1 | DMGO | IFBW1 | IFBWO | ULS | HGM
09h W | RXDI | PMD1 | PMDO | DCV7 | DCV6 | DCV5 | DCV4 | DCV3 | DCV2 | DCV1 | DCVO | DCL2 | DCL1 | DCLO | DCM1 | DCMO
RXI R - - - - - - - |ADcos|abpco7|ADco6|ADCO5|ADCO4|ADCO3|ADCO2 |ADCO1|ADCOO
0AR W | ARSSI | RADC |AVSEL1|AVSELO| MVSEL1|MVSELO| XADS | CDM | RTH7 | RTH6 | RTH5 | RTH4 | RTH3 | RTH2 | RTH1 | RTHO
ADC R | PWR | XEM |PLLEM| TRSM | TREM = ADC7 | ADC6 | ADC5 | ADC4 | ADC3 | ADC2 | ADC1 | ADCO
FOHE% W | FPM1 | FPMO | PSA5 | PSA4 | PSA3 | PSA2 | PSALl | PSAO | FEP7 | FEP6 | FEP5 | FEP4 | FEP3 | FEP2 | FEP1 | FEPO
((:)ocdhe W |ERSSM| IDL1 | WS6 | wWS5 | ws4 WS3 | WS2 | WS1 | WSO | MCS | WHTS | FECS | CRCS | IDLO | PML1 | PMLO

Pin%'z:tml W | RFT2 | RFT1 | RFTO | PRS | SCMDS | PCS1 | PCSO | IRQI | IRQ1 | IRQO | IRQE | CKOI | CKO1 | CKOO | CKOE | SCKI

OEh W |MSCRC| VTL2 | VTL1 | VTLO | VTH2 | VTH1 | VTHO | MVBS | MVB2 | MVB1 | MVBO | MFBS | MFB3 | MFB2 | MFB1 | MFBO

Calibration | R | FcD4 | FCD3 | FCD2 | FCD1 | FCDO | DVT1 | DVTO | VBCF | vB2 | VB1 | VBO | FBCF | FB3 | FB2 | FB1 | FBO
11



A7108

315/433/868/915MHz FSK/GFSK Transceiver

OFh W | DFcD | vBs | swT | Rssc | vcc WORE | FMT | FMS | CER | PLLE | TRSR | TRER | VBC | FBC |ADCM
Modecontrol | o RSSC | vCC | FECF | CRCF | FMT | FMS | CER | PLLE | TRSR | TRER | VBC | FBC |ADCM
Legend: -- = unimplemented

9.2 BHIZFRMR

9.2.1 System clock (Address: 00h)

Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit 8 | Bit 7 | Bit6 | Bit5 | Bit 4 | Bit 3 | Bit2 | Bit 1 | Bit 0
00h W |SDR6|SDR5|SDR4 |SDR3|SDR2 |SDR1 |SDR0O| GRS |GRC4|GRC3|GRC2|GRC1|GRCO0|CSC2|CSC1|CSCO0

System clock | R |SDR6|SDR5|SDR4 |SDR3|SDR2 [SDR1 |SDR0| GRS |GRC4|GRC3|GRC2|GRC1|GRC0|CSC2 |CSC1|CSCO
Reset 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0

SDR[6:0]: f&%HE R A%e

i1 . DMOS (08h) ¥4 0, Datarate =

- 1
i1 . DMOS (08h) #5241, Datarate =—-

f

ysten R LA T

128 SDR[6:0] +1

fCSCK

64 SDR[6:0]+1

GRS: Reference Clock Selection for the internal PLL CLK Generator.
[0]: PLL CLK Gen. = Fcere X 48
[1]: PLL CLK Gen. = Fcere X 32

Feerr 72 WEL N ) GRC BRiZL# 1431 o

GRCJ4:0]: Generation Reference Clock Divider.
MBI CLK =438, % E GRC [4:0] AW A7 6553 w4 bR Wi LA1S ] PFD,

f

xtal

fope =——xal
C°fF GRC[4:0]+1

CSC[2:0]: System Clock Divider setting.
CSC is the clock divider of Fusck to generate the wanted data clock and IF calibration clock
where Fusck is either from Xtal itself (CGS = 0) or from the internal CLK Generator (CGS = 1).

= 800kHz or 1.2MHz

CSC /& Fusck MIBR#I2E, AT A Ttttk L IF RIER 8. 24 CGS WE N 0, Fusck il Al A Xtal 3], #
CGS WEA 1, AT MNWH CLK /=4,

f — fMSCK
S CcsCl2:0]+1
Foscx % B MRHE LS, 7500 IF Filter K2 IEAL 2 K.

WSS 12 T E AU

9.2.2 PLL | (Address: 01h)

Address/Name|R/W| Bit15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit 9 | Bit 8 | Bit 7 | Bit 6 | Bit5 | Bit 4 | Bit 3 | Bit 2 | Bit 1 | Bit 0
F(,)Lli‘l W |RXCC [RXCP1|RXCPO| MDIV |RRC3|RRC2|RRC1|RRCO| IP7 | IP6 | IP5 | IP4 | IP3 | IP2 | IP1 | IPO
Reset 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0

RXCC: W, #iX RXCC BEN [0].
RXCP[1:0]: 9E3fH, & RXCP B 4[00].

MDIV: RF (i:88VF T
[0]: IP[7:0] s 32~67.
[1]: IP[7:0] MJJ5 [ % 68 ~ 255.

RRC[3:0]: RF PLL &% #5%

Apr., 2011, Version 0.2
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RRC [3:0] ] Fl T4 41 JERR & AR ER S LA AR 21 ELBUI (frrp) o

f
forp ==X ——, W55 13 BT WA B
0 T RRC[R:0]+1 o e

IP[7:0]: LO SRR BHEIR5BEE
Al 25 13 T TR U .

9.2.3 PLL Il (Address: 02h)

Address/Name|R/W| Bit15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit 9 | Bit 8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit 3 | Bit 2 | Bit 1 | Bit 0
P(I)_th“ 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]: LO SR/ NEGR B E
1 FP[15:0] ,
for :H forp - (IP[7: 0]+T) (unit: Hz)

AR foe & REJR, n f& VCO Bk,
wlp fop = fi = (RRC[3:0]+1), & RE PLL MBS
#E MD =[01], Win=2, &ffiH 868M/915MHz band

WIE MD =[10], M n=4, & 433M /510MHz band
BE MD =[11] , W n=6, 315MHz band

HE 1 MD[1:0] fr-FHubk 04h [Bit12, Bit8].
HE 2 ESESEE BEFERAMUN.

9.2.4 PLL Il (Address: 03h

Address/Name|R/W| Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit 9 | Bit 8 | Bit 7 | Bit 6 | Bit5 | Bit4 | Bit 3 | Bit 2 | Bit 1 | Bit 0
03h W | AFC |MC14|MC13|MC12| MC11 {MC10| MC9 | MC8 | MC7 | MC6 | MC5 | MC4 |MC34|MC24| MC1 | MCO
PLL 1l 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: B3R AMERE . BILAFC BER [1].
[0]: T3
[1]: B3

MC[14:0]: PLL /N4 Mgl .
[Write]: 4 AFC H[0]t, Fahik @ LO /NI A 32 1H .
[Read]: 4 AFC M [1]IF, M [R5 .

9.2.5 PLL IV (Address: 04h)

Address/Name|R/W| Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit 9 | Bit 8 | Bit 7 | Bit 6 | Bit 5 | Bit 4 | Bit 3 | Bit2 | Bit 1 | Bit 0
PE?TV W |ROSCS| RSIS |CKX2 | MD1 | PDL2 | PDL1 |PDLO | MDO |VCS1|VCS0| CPS |CPC1|CPCO|SDPW |NSDO| EDI
Reset 0 0 0 0 0 1 1 0 0 0 1 0 1 0 0 0

ROSCS: WOR (Wake-On-RX) g/ RC BH BR&E.
[0]: H—#sk

[1]: differential &R
RSIS: fRE N . RSIS MiZ¥EN [0].
CKX2: (RN, CKX2 MiZEN [0].

MD[1:0]: [MD1, MDO] = [Bit12, Bit8] »

WL i A B B

[00]: ¥ RF # &7t 800MHz 5 915MHz.
[01]: ¥ RF # &7t 800MHz 5 915MHz.
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[10]: ¥ RF ¥ fF 433MHz Band 5 510MHz.
[11]: ¥ RF %7t 315MHz Band.
VR MD[1:0] &8 T2E35(02h) AR 5 (06h, page0)i) Fdev.

PDL[2:0]: PLL Settling Delay Time ¥ . & PDL [2:0] ¥ % [011], W24 80 us.

PDL [2:0] PLL Delay Timer Note
000 20 us

001 40 us

010 60 us

011 80 us AE
100 100 us

101 120 us

110 140 us

111 160 us

VCS[1:0]: VCO Current setting. #i VCS [1:0] %% [01] .

CPS: Charge Pump tri-state setting. 8 CPS &EN [1] -
[0]: Tri-state.
[1]: Normal operation.

CPC[1:0]: Charge Pump Current setting. #iX CPC & EX [01] »
[00]: 0.5mA. [01]: 1mA. [10]: 1.5mA. [11]: 2mA.

SDPW: Pulse Width of sigma-delta modulator.

NSDO: Mash sigma delta order setting.. Ei{ NSDO ¥ 5E4 [0] -
[0]: order 2. [1]: order 3.

EDI: Dither Noise setting. £} EDI & EH [0].
[0]: 55M. [1]: R 3h.

SDPW ¥ ER [1]-

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 B(;t
C?;r:al W |PGAS3|PGAS2|PGAS1|PGASO CRCINV|RTOE|RTCI|RTC1|RTCO|RTCE| XCC [XCP1|XCPO|CGS| XS
Reset 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0|0

PGASI[3:0]: J(0x06)2E17 25 ¥t 5 R .
CRCE: CRC Mode %% .
[0]: CRC-CCITT (X*®+ X2+ X5+ 1). [1]: &5 4% A ¥ 14 .

CRCINV: CRC Inverted Select.
[0]: %M. [1]: B 3h

RTOE: {REL WEMIM. WABENR [0].
RTCI: fRE4 ARAE . ATBE A([0].

RTC[1:0]: fREEL AFMEAH. LA ER[00].
RTCE: {REL A . WABER[O].

XCC: Crystal Current setting. & XCC ¥ & H[0].
[0]: ALV [1]: M WA
XCP[1:0]: Crystal Regulating Couple setting. B XCP ¥t 4[00].

CGS: Clock Generation Selection.
[0]: KM, FEMEHYE Frnscx /& M Xtal 13 3,

[1]: W3, EZERNBY Fusck & AW EEIN B0 A2 8515 21, THSHSHLR 12 T4 E A ] .

XS: Crystal Oscillator Selection. EiX XS ¥&EX [1].
[0]: SCFH, M XI JHIALZRAF H1 HE 1) N 5

Apr., 2011, Version 0.2

14

AMICCOM Electronics Corporation




A7108

315/433/868/915MHz FSK/GFSK Transceiver

[1]:

B3, M XI5 XO ##i Xtal.

9.2.7 TX | (Address: 06h) Page 0

Address/Name|R/W| Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit 9 | Bit 8 | Bit 7 | Bit 6 | Bit 5 | Bit 4 | Bit 3 | Bit 2 | Bit 1 | Bit O
%(’;hl W LODV1|LODVO| TME | GS |FDP2|FDP1|FDPO| FD7 | FD6 | FD5 | FD4 | FD3 | FD2 | FD1 | FDO
Reset 0 0 1 0 1 0 0 1 0 0 0 0 0 0

LODV [1:0]: fRELT A . BHMBEEHN [01].

TME: TX Modulation #5€ .
[0]: 3<M] (Test Mode).
[1]: /A3 (Normal Mode).
ANRTE FIFO mode B Direct mode, TME #2420 & A [1], W TX WAL # <7 PDL 5 TDL MR )5 H
L E B
GS: Gaussian Filter Selection.
[0]: <M. [1]: &3 3h.
FDP[2:0]: Frequency Deviation Exponential Coefficient setting.

FD[7:0]: Frequency Deviation setting.
AR AR SR 5 (GS=15.0) :

; 1

dev

9 FDP[20]

H' fPFD . FD[?O]T

(unit: Hz)

wRkh forp = fy +(RRC[3:0]+1), & RF_PLL bueiii%s .

24 868/ 915MHz I, MD &5k [01], n 2k 2
24 433M / 510MHz I}, MD BE5E K [10], n 2k 4
24 315MHz if, MD %5EN [11], n k6

775 1: MD[1:0] £EHBHE 04h (227744 1)[Bit12, Bit8].
HE 20 WS % 13 %, B4,

9.2.7.1 WOR | (Address: 06h) Pagel

Address/Name|R/W| Bit15 Bitl14 Bit13 Bit12 Bit1l Bit10 Bit 9 Bit 8
06h W |WOR AC5|WOR_AC4|WOR_AC3|WOR_AC2|WOR_AC1|WOR_ACO|WOR_SL9|WOR_SL8
WOR | R
Reset 0 0 0 0 0 0 0 0
Address/Name |R/W. Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit 0
V\?ggl W |WOR_SL7|WOR_SL6|{WOR_SL5|WOR_SL4|WOR_SL3|WOR_SL2|WOR_SL1{WOR_SLO
R |VBD RCOC6 RCOC5 RCOC4 RCOC3 RCOC2 RCOC1 RCOCO
Reset 0 0 0 0 0 0 0 0

WAC [5:0]: 6-bits WOR Active Period.
WSL [9:0]: 10-bits WOR Sleep Period.

WOR Active Period = (WAC[5:0]+1) x (1/4092), (244us ~ 15.6ms).
WOR Sleep Period = (WSL[9:0]+1) x (1/4092), (7.8ms ~ 7.99s).

Apr., 2011, Version 0.2

15

AMICCOM Electronics Corporation




A7108
315/433/868/915MHz FSK/GFSK Transceiver

V\

G101 Pi StartWOR\L RX
n
(WTR) sleep sleep |_
WOR_SL WOR_AC WOR_SL
VBD: Hit AR (Ri).
[0]: HiJ7 B FH R .
[1]: b A .
RCOC[6:0]: RC Oscillator Calibration value (R ).
9.2.7.2 WOR Il (Address: 06h) Page 2
Address/Name|R/W| Bitl5 | Bitl4 | Bit13 | Bitl2 | Bitll | Bit10 |Bit9|Bit 8|Bit 7(Bit6| Bit5 | Bit4 |Bit3| Bit2 | Bitl | Bit0
06h w RSDSlC RSDSOC RSDLY2|RSDLY1|RSDLYO|HWCKS|WN3|WN2|WN1|WNO|CALWR{RCOSE|TSEL|TWSOE|RCOT1|RCOTO
WOR I = = CADWR
Reset 0 0 0 0 1 0 oloj|o]o 0 1 0 1 0 0
RSSC_D [1:0]: RSSI calibration Delay setting. #i RSSC_D #5E % [00].
[00]: 10us. [01]: 20us. [10]: 30us. [11]: 40us.
RS_DLY [2:0]: RSSI Measurement Delay while in RX mode. &1 RS DLY ¥ [000].
[000]: 10us. [001]: 20us. [010]: 30us. [011]: 40us. [100]: 50us. [101]: 60us. [110]: 70us. [111]:
80us.
HWCKS: WOR Clock Select.
[0]: 4.096KHz [1]: 2.048KHz.
WN[3:0]: The number of RX wake up times.
Wake up times = (WN[3:0] + 1).
CALWR: WOR Calibration Flag.
[0]: pass. [1]: fail.
RCOSC_E: RC Oscillator for WOR.
[0]: <M. [1]: )& 3.
TSEL: TWOR Duty select.
[0]: Use WOR_AC [5:0]. (WOR_AC 7:Hi}lik06h 2277 521 page 1)
[1]: Use WOR_SL [9:0]. (WOR_SL 1} hil» 06h 2277251 page 1)
TWSOE: Wake up MCU Mode select.
[0]: WOR mode. %3l ID code word I MCU.
[1]: TWOR mode. fff HH TWOR timer M MCU.
RCOT [1:0]: RC Oscillator current setting. B RCOT ¥t 4 [00].
9.2.7.3 RF Current (Address: 06h) Page 3
Address/Name|R/W| Bit15 | Bit14 | Bit13 | Bitl2 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 |Bit6|Bit5|Bit4 | Bit3 | Bit2 | Bitl | Bit0
06h W |QCLIM|RF23D1|RF23D0|PRRC1|PRRCO|PRIC1|PRICO|RAMP1|RAMPO|TRT2| TRT1|TRTO|ASMV2|ASMV1|ASMVO|AMVS
RFI R |RHM7| RHM6 | RHM5 | RHM4 | RHM3 |RHM2|RHM1| RHMO | RLM7 |RLM6|RLM5|RLM4| RLM3 | RLM2 | RLM1 |RLMO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

QCLIM: fREL WM. WBIBEN [0].
RF23D [1:0]: fRE4WEREA. DU5EH [00].
PRIC [1:0]: fREL NI . BABER[00].
PRRC [1:0]: {1RE4 A ¥ H. RF divider by 2/3 current setting. £l PRRC #5224 [00].

RMP [1:0]: PA Ramp up/down Timing Scale setting. £ RMP # 5 4 [00].
[00]: 1. [01]: 2. [10]: 4. [11]: 8.

TRT [2:0]: TX Ramp down discharge current select. £ TRT ¥ & 4[000].
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AMSV [2:0]: TX Ramp up Timing Select. #iX AMSV ¥ & H[111].
[000]: 2us, [001]: 4us. [010]: 6us. [011]: 8us. [100]: 10us, [101]: 12us. [110]: 14us. [111]: 16us.

Actual TX ramp up time = ASMV [2:0] x RMP[1:0]

AMVS : PA Ramp Up #&5E. B AMVS TEN [1].
[0]: <M. [1]: k3 3h.

RHM [7:0]: RSSI calibration high threshold level (RiE).
RLM [7:0]: RSSI calibration low threshold (Ri).

9.2.7.4 Power Manage (Address: 06h) Page 4

Address/Name|R/W| Bit15 | Bitl4 |Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1l | Bit0
(;?\;' W | CST |POWRS|CELS| STS | LVR | RGS |RGC1|RGCO|SPSS| RGV1 | RGVO | QDS | BVT2 | BVT1 | BVTO | BDS
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CST: DC average length selection. B #ERX [0].

[0]: DC average length unchanged. [1]: DC average length halves.
POWRS: (RELAEMEM. BABEEN [0].

CELS: fREGNHMEM. BHBEHN [0].

STS: RESAMMAM. BIHBGEA [0].

LVR: (REFEG . UABER [1].

RGS: Low power Regulator Voltage select. i)Y RGS #5EH [01].

[00]:0. [01]:1. [10]:2. [11]:83.

SPSS: #I2k WOR £)a3)¥, WOR JaRIZIREAERE. B SPSS BEN [0].
[0]: Standby mode. [1]: PLL mode.

RGV [1:0]: Regulator Voltage select. i RGV ¥ 4 [11].

[00]: 2.1V. [01]: 2.0V. [10]: 1.9V. [11]: 1.8V.

QDS: VDD_A Quick Discharge select. 81 QDS #5&4 [1].

[0]: Normal. [1]: Quick discharge.

BVT [2:0]: Battery Voltage Threshold select.

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

BDS: Battery Detection selection.

[0]: 4B, [1]: 2 3.

9.2.7.5 AGC RSSI Threshold (Address: 06h) Page 5

Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
Ig_?_n W |IRTH7|IRTH6|IRTHS |IRTH4 [IRTH3|IRTH2 |[IRTH1|IRTHO|IRTL7| IRTL6 | IRTL5 | IRTL4 | IRTL3 | IRTL2 | IRTL1 | IRTLO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

IRTH[7:0]: AGC high Threshold. 21} IRTH ¥4 [0x07].
IRTL[7:0]: AGC low Threshold. i} IRTL ¥ &4 [0x04].
If ADC < IRTL. VT[1:0] = 11.

If ADC > IRTH. VT[1:0] = 00.

If IRTL < ADC < IRTH. VT[1:0] = 01.

9.2.7.6 AGC Control(Address: 06h) Page 6

Address/Name|R/W/|Bit15 | Bitl4 |Bit13| Bit12 | Bitll | Bit10 | Bit9 | Bit8 |Bit7| Bit6 |Bit5| Bit4 | Bit3 | Bit2 | Bit1 | Bit0
06h W VRSEL| MS [MSCL4|MSCL3|MSCL2|MSCL1|MSCLO|HDM | AGCE | MXD |EXRSI | LGM1 | LGMO | MGM1 | MGMO
AGC R LGC1 | LGCO | MGC1 | MGCO
Reset 0 0 0 0 0 0 0 0 0 0 1 1 1 1
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VRSEL: AGC Function select. #iX VRSEL #5E X [0].
[0]: RSSI AGC. [1]: wideband AGC.

MS: AGC Manual Scale select. & MS ¥ &4 [0].
[0]: H3h (RL-RH).
[1]: F3) (MSCL[4:0], 06h, page 6).

MSCL[4:0]: AGC Manual Scale setting. fRE AZBMAH, BHY MSCL # 5 % [00000].

HDM: AGC HOLD select. & HDM ¥ &4 [0].
[0]: No hold.
[1]: Hold Gain Switching when ID is sync.

AGCE: Auto Gain Control enablej@3).
[0]: <M. [1]: &3 3h.

MXD: Mixer Bias Select enable. B MXD ¥ EH [1].
[0]: <1, [1]: J& ).
EXRSI: RELAMMEM. B ERN [0].

LGM [1:0]: LNA Gain FERKE. BN LGM &EHN [11].
[00]: 0dB. [01]: -6dB. [10]: -12dB. [11]: -18dB.

MGM [1:0]: Mixer Gain ZFEEE. B MGM HER [11].
[00]: 0OdB. [01]: -6dB. [10]: -12dB. [11]: -18dB.

LGC[1:0]:

LNA Gain Check (Ri).

MGC[1:0]: Mixer Gain Check (Hi%).

9.2.7.7 AGC Control II(Address: 06h) Page 7

Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 [ Bit 7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit 0
06h W TXIB1 | TXIBO |RSAGC1|RSAGCO
AGC2 R - - - -
Reset 0 0 0 0
TXIB[1:0]: fRELAMMEA. ©BH#EHR [00].
RSAGC[1:0]: IREESAEMMEMAE. LABEH[00].
9.2.7.8 GPIO (Address: 06h) Page 8

Address/Name|R/W| Bitl5 | Bitl4 | Bit13 |Bitl2 | Bitll | Bitl0 | Bit9 | Bit8 B7't Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bl't Bit 0
GO|:6>|ho W |WRCKS|MCNT1|MCNTO|DDPC|GIO2S3|Gl02S2|Gl02S1|GI02S0|G2I |G20E [GIO1S3|GI01S2|GI01S1|GIO1S0|G1l |{G10E
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

WRCKS: WORZS # i ¥ & .

[0]: WOR &M%, X4 PF8M T mi#l 6.4MHz.

[1]: WOR %%, 4 PF8M 51 miir 8MHz.
MCNT[1:0]: Main Clock Divider.

[00]: fMCNT = fMSCK
[01]: fMCNT = fMSCK/2
[10]: fMCNT = fMSCK/3

[11]: fMCNT = fMSCK/4
ESHH 12 A BN

DDPC (Direct mode data pin control): Direct mode modem data can be accessed via SDIO pin.

[0]: %M. [1]: J33h.
Gl02S [3:0]: GIO2 HISIThEE B E -

Apr., 2011, Version 0.2
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GE;C:)S]S TX state RX state

[0000] WTR (Wait until TX or RX finished)

[0001] EOAC (end of access FSYNC(frame sync)
code)

[0010] | TMEO(TX modulation J3 CD(carrier detect)

zh)

[0011] Preamble Detect Output (PMDO)

[0100] MCU wakeup signal (TWOR)

[0101] In phase demodulator input(DMII) or VT[0](AGC)

[0110] SDO ( 4 wires SPI data out)

[0111] TRXD In/Out ( Direct mode )

[1000] RXD ( Direct mode )

[1001] TXD ( Direct mode )

[1010] PDN_ RX

[1011] External FSYNC input in RX direct mode *

[1100] In phase demodulator output (DMOI)

[1101] FPF

[1110] PDN_TX

[1111] FMTDO (FIFO mode TX Data Output testing)

A H direct mode I H ¥ G102S %k [1011], W iBHIAER [E D M-S S8 . XL,
MCU 7] Lk H R WS, 4 i G102 K4 A7108, Witk 7T LUt 4 il 2 DC K3 % k.

G2I: GIO2 pin output signal invert.
[0]: A% . [1]: A% .

G20E: GIO2 pin output enable.
[0]: High Z. [1]: B 3).

GIlO1S [3:0]: GIO1 pin function select.

GE;C:)Ol]S TX state RX state
[0000] WTR (Wait until TX or RX finished)
[0001] EOAC (end of access FSYNC(frame sync)
code)
[0010] TMEO(TX modulation CD(carrier detect)
enable)
[0011] External sync input(for direct mode)(only in
SCT=0)
Preamble Detect Output (PMDO)(only in SCT=1)
[0100] MCU wakeup signal (TWOR)
[0101] Quadrature phase demodulator input (DMIQ).or
VT[1](AGC)
[0110] SDO ( 4 wires SPI data out)
[0111] TRXD In/Out ( Direct mode )
[1000] RXD ( Direct mode )
[1001] TXD ( Direct mode )
[1010] PDN_TX
[1011] External FSYNC input in RX direct mode *
[1100] Quadrature phase demodulator input (DMOQ).
[1101] FPF
[1110] Battery Detect flag.(BDF)
[1111] FMRDI. (FIFO mode RX input for internal test)

WA H direct mode JF H¥ GIOL1S ¥ N [1011], WEHIAMERFE DN S S Hem . XL T,
MCU T LR KRS, 4 GIO1 k% A7108, ko] IR L4 M % DC IS % ik,

G1l: GIO1 pin output signal invert,
[0]: A% . [1]: A% .

G20E: GIO1pin output enable.
[0]: High Z. [1]: B 3.
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9.2.7.9 CKO (Address: 06h) Page 9

Address/Name|R/W| Bit15 | Bit14 | Bit13 |Bit12 | Bit1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1l | BitO
86Kr(]) W |INTXC| XCL4 | XCL3 | XCL2 | XCL1 | XCLO [WSEL2|WSEL1|WSELO| CKS3 | CKS2 | CKS1 | CKSO | CKOI | CKOE | SCT
Reset 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0

INTXC: Internal Crystal Load selection. i INTXC B5ERN [1].

[O]: EFHAMRHLA [1]: A A R

XCL[4:0]: On-chip Crystal Capacitor Load setting. #12 Xtal Cload & 20pF, i} XCL ¥ 5% % [10000].
2 INTXC B8N LI, XCL /b3, FHBAFBZ 1.68 pF
XCL 2 I A, BRI RIMOE RF 20 AR IR

WMLV B, WS % 11 MR RHY FAE.

XCL[4:0] Xtal C-load (pF)
00000 0
00001 1.68
00010 3.36
11110 50.4
11111 52.08

WSEL[2:0]: Crystal Settling Delay setting (200us ~ 2.5ms). &1 WSEL %5 4 [001].

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

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

Crystal
Oscillator

350 us
GIO1 Pin

(WTR)

RFO Pin

CKOS [3:0]: CKO pin output select.
[0000]: DCK (TX data clock).
[0001]: RCK (RX recovery clock).

ml(ilgze ’4____»|<___VT/§EE__>| TX.orRX mode
|

[0010]: FPF (FIFO pointer flag for FIFO extension).
[0011]: Logic OR gate by EOP, EOVBC, EOFBC, EOVCC, EOVDC and RSSC_OK. (Internal

usage only).

[0100]: BBCK.

[0101]: BBCK.

[0110]: BBCK.

[0111]: RTCIN (RTC timer input).
[1000]: WCK.

[lOOl] PF8M (FSYCK )

[1010]: ROSC.

[1011]: EOADC.

[1100]: OKADCN.

[1101]: O.

[1110]: RTCO (RTC timer output).
[1111]: Reserved

CKOI: CKO pin Output signal invert.
[O]: Ak AH%m o [1]: SeAH %t .

CKOE: CKO pin Output 53}.
[0]: High Z. [1]: B 3.

SCT: REA AT BHBEEN [1].

TDL

I

————— ~>|<———>|<Packet (Preamble + ID + Payload)>

Apr., 2011, Version 0.2

20

AMICCOM Electronics Corporation




A7108
315/433/868/915MHz FSK/GFSK Transceiver

9.2.7.10 VCO current (Address: 06h) Page 10

Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 |Bit 9 |Bit 8 |Bit 7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
06h w - - - - - - - - - - - |vcocs|vcoc2|vecoct |veoco | Mves
VCB R VCCF | VCB3 | VCB2 | VCB1 | VCBO
Reset - - - - - - - - - - - 0 0 0 0 0
VCOC [3:0]: VCO Current Bank Calibration result.
W SWT %4 [0]: VCOC= [1000].
WH SWT %N [1]: FahE VCOC[3:0]. &l VCOC # 5 J [0000].
VER: SWT 22 THihk OFh IUZEA74%, Al SWT BE N[1].
MVCS: VCO current calibration select. #i MVCS # 5% [0].
[0]: HZh. [1]: F3).
VCO band fIE4 R 1 VCB[2:0]3k 15 .
VCCF : VCO Current Auto Calibration Flag (RiE).
[0]: Pass. [1]: Falil.
VCB [2:0]: VCO Current Bank Calibration Value (Ri£).
MVCS= 0: HEIIEH.
MVCS= 1: FaIfIEfH.
9.2.7.11 Channel Group (l) (Address: 06h) Page 11
Address/Name|R/W| Bit15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit 9 | Bit8 | Bit 7 [ Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl1 | Bit0
06h w FPL3 | FPL2 | FPL1 | FPLO | IPL7 |~IPL6 | IPL5 | IPL4 | IPL3 | IPL2 | IPL1 | IPLO
CHG1 R FPL3 | FPL2 | FPL1 | FPLO [IPL7 | IPL6 | IPL5 | IPL4 | IPL3 | IPL2 | IPL1 | IPLO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
FPL [7:0]: VCO Calibration Fractional Part Setting for Low Boundary Channel Group.
%% AT108 [ reference code ¥ iE T4 .
IPL [7:0]: VCO Calibration Integer Part Setting for Low Boundary Channel Group.
%% AT108 [ reference code ¥ iE FTE KA .
9.2.7.12 Channel Group (Il) (Address: 06h) Page 12
Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bitl1 | Bit10 | Bit9 | Bit8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | BitO
07h w FPH3 | FPH2 |[FPH1 |FPHO | IPH7 | IPH6 | IPH5 | IPH4 | IPH3 | IPH2 | IPH1 | IPHO
CHG1 R FPH3 | FPH2 [FPH1 |FPHO | IPH7 | IPH6 | IPH5 | IPH4 | IPH3 | IPH2 | IPH1 | IPHO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

FPH [7:0]: VCO Calibration Frational Part Setting for High Boundary Channel Group.
2% A7108 K reference code B 5E T ELHIAIE .

IPL [7:0]: VCO Calibration Integer Part Setting for High Boundary Channel Group.
%% AT108 [ reference code ¥ iE T EIKIHIA .

9.2.8 TX Il (Address: 07h)

Address/Name |R/W| Bit15 | Bitl4 | Bit13 | Bit12 | Bit11 | Bit10 | Bit 9 | Bit 8 | Bit 7 | Bit 6 | Bit 5 | Bit 4 | Bit 3 | Bit 2 | Bit 1 | Bit 0
%ZTI W |MCNTR|DPR2|DPR1|DPRO| BT1 | BTO | TDL1|TDLO | TXDI | PAC1|PACO |TDC1|TDCO|TBG2 |TBG1|TBGO

R | ID15 |ID14 | ID13 | ID12 | ID11 | ID10 | ID9 | ID8 | ID7 | ID6 | ID5 | ID4 | ID3 | ID2 | ID1 | IDO

Reset 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1

MCNTR: Divided by 2 select.
[0: PF8M =f,, .+ +2 AUty PF8M J& base band [k 1.

[1]: PF8M =f,, .\

AR fyent = Fusek = (MCNT[1:0]), 4kl 0x06 #1474 page 8.
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WESH 12 %, HEEA MU
DPR [2:0]: Scaling setting for PDL[2:0] and TDL[1:0]. &1} DPR #t5E4 [000].

BT [1:0]: Moving average for non-filter select.
If GS = [O]& sk #2551, BT = [00]: not average. [01]: 2 bit average. [10]: 4 bit average. [11]:
8 bit average
If GS = [1] = yE#4JF )3, BT = [00]: 2.0. [01]: 1.0. [10]: 0.5. [11]: 0.5

TDL[1:0]:TX Settling Delay select.

TDL [1:0] TX Delay Timer Note

00 20 us Recommend
01 40 us

10 60 us

11 80 us

TXDI: TX data inverted. B} TXDI #5E X [0].
[0]: normal. [1]: invert

PAC[1:0]: PA current setting.
&% 8 T 5 A7108 1) App. Note,
TDCJ[1:0]: TX Driver current setting.
%4 8 T 5 A7108 1) App. Note,
TBGJ[2:0]: TX Buffer Gain setting.

&% 8 %5 A7108 1) App. Note,

9.2.9 RX | (Address: 08h)

WE A2 AL TX power

WE A2 AL TX power

WE A2 AL TX power
ID [15:0]: device ID data. Read the IC ID code in this register ().

Address/Name|R/W| Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit 9 | Bit 8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit 3 | Bit2 | Bit 1 | Bit 0
Ig)8(h| W |ETH2 | DMT |[MPL1|MPLO| SLF2 {SLF1 | SLFO |ETH1 |ETHO [ DMOS|DMG1|DMGO| BW1 | BWO | ULS | HGM
Reset 0 0 0 1 1 0 0 0 1 0 0 1 0 0 0 0

DMT: Demodulator test bit. DMT 25 E4[0].
[0]: Normal (ZiX1H)-
[1]: test mode.

MPL [1:0]: Symbol recovery loop filter setting after ID SYNC. MPL %4 ¥ &% [01].

SLF [2:0]: Symbol recovery-loop filter setting. SLF W4#5E K [100].
ETH [2:0]: ID code error bit tolerance [Bit15, Bit8, Bit7]. i ETH ¥ %% [001].

[000]: O bit.

[111]: 7 bits.

1D [A i,

ETH &2H T & eH THETFNERMEH

DMOS: Demodulator over-sample select. #1i DMOS ¥ &4 [0].
[0]: x64. [1]: x32.

DMG [1:0]: Demodulator Gain select. #i{ DMG ¥ % [01].
[00]: x1. [01]: x3. [1x]: x5.

BW [1:0]: IF Band Pass Filter select.

[00]: 50KHz. data rate = 50Kbps. (Xtal shall be chosen = 10 ppm stability in case of RX

sensitivity degradation.)
[01]: 100KHz.
[10]: 150KHz.
[11]: 250KHz.
K] A7108 S AR PRI WO d T LA TP A 4 A TR R T8 (IFBW) o
FEFFRRE G, TP EH IR . DARERIAL LT, 8078 BT A0 56 (IFBW) A7 ELBR B 2 IR . PRI, AT
RAFLFIR) IFBW TRZ3E, IR IR IR TR e 2 b 7511«

WEHEE 12 55 AT108 MZHEILT, A LR U]

150K < data rate =250Kbps.

50K < data rate =100Kbps.
100K < data rate =150Kbps.

[001]: 1bit. [010]: 2 bits. [011]: 3 bits. [100]: 4 bits. [101]: 5 bits. [110]: 6 bits.
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ULS: RX Up/Low side band select. 8 ULS ¥&&EX [0].
[0]: Up side band, TX A-terminal frequency — IF = RX B-terminal frequency
[1]: Low side band, TX A-terminal frequency + IF = RX B-terminal frequency

HGM: LNA Gain mode select. #i}l HGM ¥E X [1].
[0]: MMz, [1]:mH825.

9.2.10 RX Il (Address: 09h)

Address/Name|R/W/|Bit15| Bit14 | Bit13 | Bit12|Bit11 |Bit10| Bit 9 | Bit 8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit 1 | Bit 0
RO)%m W [RXDI|PMD1|PMDO(DCV7|DCV6|DCV5|DCV4| DCV3 | DCV2 | DCV1 | DCVO | DCL2 | DCL1 | DCLO | DCM1 (DCMO
R ADCO |ADCO |ADCO |ADCO [ADCO |ADCO |ADCO |ADCO |[ADCO

8 7 6 5 4 3 2 1 0

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RXDI: RX Data Invert. i RXDI ¥ [0].
[0]: E%. [1]: KHl.

PMD[1:0]: Preamble pattern detection. &1} PMD 5 4 [11].
[00]: O bit [01]: 4 bits [10]: 8 bits [11]: 16 bits

4 DCM[1:0] ¥ &N 01, 10, 11, PMD W& E &AM .
DCV[7:0]: Data DC average value setting.

DCM (09h)# 5 A [00]Hf, XAEEA A M.

DCL[2:0]: Data Length of Peak Detect average setting. &% DCL #t5E# [010].

DCL[2:0] is used to let A7108 detects n times “0” or n times "1” to result DC estimation voltage

of demodulator.

DC average
DCL[2:0] Note
Before ID Sync (preamble detect) After ID Sync
000 4 32
001 8 32
010 16 32 Recommend
011 32 32
100 4 64
101 8 64
110 16 64
111 32 64

25451 15t WY

WE DCL[2:0] & &N 010,

fE 1D [/ 261, 4 16 R0 5 16 71" B F DC HIfH.
fEID M2 5, 8 32 IRW"0" 5 32 R"1" = Bk DC HIfH.
DCM [1:0]: Demodulator DC estimation mode. i DCM #5E% [01].
[00]: DC average set by DCV[7:0],(09h).

[01]: DC holds after preamble detected.

[10]: DC holds after ID detected.
[11]: DC value when chip receive specific data length (set by DCL[:2:0])..

ADCO[8:0]: ADC output of AGC_RSSI (Rik).

9.2.11 ADC (Address: 0Ah)

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
0Ah W [ARSSI|RADC| AVS1 | AVSO [MVS1|MVSO0|XADS| CDM |RTH7|RTH6|RTH5 |RTH4 |RTH3|RTH2 |RTH1|RTHO
ADC R | PWR | XEM |PLLEM|TRSM|TREM VBD1|VBDO0 |ADC7|ADC6 |ADC5|ADC4|ADC3|ADC2|ADC1|ADCO
Reset 0 0 0 0 0 0 0 0 0 0 01 0 0 0 0 0

ARSSI: Auto RSSI measurement ¥5€ .
[0]: XA, [1]: K2

WifE MCU & ! RX strobe command Z /7, ZHz&M RSSI, W ARSSI %% E N [1] -
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RADC: ADC Read Out Average Mode.

[0]: 1, 2, 4, 8 average mode. W4 RADC W&EN 0,

E o

AVSEL [1:0]: ADC average mode. #1 AVSEL ¥ %% [00].
[00]: No average. [01]: 2. [10]: 4. [11]: 8.

MVSEL [1:0]: ADC average mode for VCO calibration and RSSI. &1 MVSEL ¥ &X [11].

[00]: 8. [01]: 16. [10]: 32. [11]:

64.

XADS: ADC input signal source select.
[0]: internal temperature sensor or RSSI signal.

[1]: external signal source.
CDM: Carrier Detect 33}

[0]: RSSI/E RN,

[1]: 2P AT

RTH[7:0]: Threshold value of Carrier Detect (Active in RX mode only).
CD (Carrier Detect) =1 when RSSI = RTH.
CD (Carrier Detect) =0 when RSSI < RTL.

PWR: Power Status (Ri).
[0]: Power off. [1]: Power on.

XEM: Crystal Status (Rig).
[0]: XM, [1]: B 3h.

PLLER: PLL Status (Ji).
[0]: 0. [1]: K3,

TRSM: TRX Mode Status (Ri).
[0]: RX mode. [1]: TX mode.

TREM: TRX Status (Rig).
[0]: XMl [1]: B 3h.

VBD[1:0]: VCO bias detect (Ri&).
ADC[7:0]: ADC value (Ri&).

9.2.12 FIFO (Address: 0Bh)

ADC WV #{E < th AVSEL[1:0] (OAh) ¥ 5E .
[1]: 8, 16, 32, 64 average mode. IR RADC % &N 1, ADC K FIMEH < B MVSEL[1:0] (0Ah)ik

Apr., 2011, Version 0.2

Address/Name|R/W| Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit 9 | Bit 8 | Bit 7 | Bit6 | Bit5 | Bit 4 | Bit 3 | Bit 2 | Bit 1 | Bit 0
FOIBF*(‘) W |FPM1|FPMO|PSAS5 |PSA4 | PSA3 | PSA2 | PSAL | PSAO | FEP7 | FEP6 | FEP5 | FEP4 | FEP3 | FEP2 | FEP1 | FEPO
Reset 0 1 0 0 0 0 0 0 0 0 1 1 0 1 1 1

FPM [1:0]: FIFO Pointer Margin.
Used in FIFO extension mode.
. Bytes in TX Bytes in RX

FPM[1:0] FIFO FIFO
[00] 4 60
[01] 8 56
[10] 12 52
[11] 16 48

PSA [5:0]: Used for Segment FIFO.

Used in FIFO segment mode.

FEP [7:0]: FIFO End Pointer for TX FIFO and Rx FIFO.
FIFO Length Setting = FEP [7:0] +1.

9.2.13 Code (Address: 0Ch)

Address/Name|R/W| Bit15 |Bit14 | Bit13 |Bit12 | Bit11 | Bit10 | Bit 9 | Bit 8 | Bit 7 | Bit 6 | Bit 5 | Bit 4 | Bit 3 | Bit 2 | Bit 1 | Bit 0
gocdhe W |[ERSSM| IDL1 | WS6 | WS5 | WS4 | WS3 | WS2 | WS1 | WSO | MCS |WHTS|FECS |CRCS| IDLO |PML1 [PMLO

24
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| Reset | | o

ERSSM : Ending mode for RSSI measurement. #i ERSSM #¢5E 4 [0].
[0]: RSSI value frozen before leaving RX.
[1]: RSSI value frozen when valid frame sync (ID and header check ok).

IDL[1:0]: ID code length setting. 81X IDL %5 A[01].
IDL [1:0] = [Bit14, Bit2].

[00]: 2 bytes. [01]: 4 bytes. [10]: 6 bytes. [11]: 8 bytes.

WS [6:0]: Data Whitening Seed (data encryption key).
MCS: Manchester Code enable.

[0]: <M. [1]: k3 3h.

WHTS: Data Whitening (Data Encryption) Select.

[0]: 55M]. [1]: JA3h (The data is whitened by multiplying with PN7).

FECS: FEC Select.

[0]: 55M]. [1]: J83h (The FEC is (7, 4) Hamming code).

CRCS: CRC Select.
[0]: <M. [1]: &3 3h.

PML [1:0]: Preamble Length Select. i PML=[11].
[00]: 1 byte. [01]: 2 bytes. [10]: 3 bytes. [11]: 4 bytes.

9.2.14 Pin Control (Address: 0Dh)

Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10| Bit 9 | Bit 8 | Bit 7| Bit 6 | Bit5 | Bit4 | Bit 3 | Bit2 | Bit 1 | Bit 0
Pinocl:c))?‘ltrol W |RFT2|RFT1|RFTO| PRS |SCMDS|PCS1| PCS | IRQI | IRQ1| IRQO | IRQE | CKOI [CKO1|CKOO|CKOE| SCKI
Reset 0 0 0 0 0 0 0 0 0 0 0 0 1 0
RFT [2:0]: RF Analog Pin Configuration. i RFT # &4 [000].
{XADS, BP_BG (Pin 30) RSSI (Pin 1)
RFT[2:0]}
[0000] Band-gap voltage RSSI voltage
[0001] Analog temperature voltage RSSI voltage
[0010] Band-gap voltage No connection
[0011] Analog temperature voltage No connection
[0100] BPF positive in phase output BPF negative in phase output
[0101] BPF positive quadrature phase output BPF negative quadrature phase output
[0110] RSSI voltage No connection
[0111] RSSI voltage No connection
[1000] Band-gap voltage External ADC input source
[1001] Analog temperature voltage External ADC input source
[1010] Band-gap voltage External ADC input source
[1011] Analog temperature voltage External ADC input source
[1100] No connection External ADC input source
[1101] No connection External ADC input source
[1110] No connection External ADC input source
[1111] No connection External ADC input source

PRS: Read frequency mode when AFC=1. &1} PRS #&5E4 [0].
[0]: no frequency compensation.
[1]: frequency offset in AFC mode

SCMDS: Strobe Command select. &1l SCMDS ¥ % [1].
[0]: register control. [1]: strobe control.

PCS1: PWR Setting. W ¥EHN[1].
[1]: PWR is controlled by register or strobe command.
[0]: PWR is controlled by Pin 25 (PWR_ON).

PCS: TRE and TRS pin control. 2% ¥t 52 H[1].
[1]: TRE and TRS are controlled by register or strobe command.
[0]: TRE and TRS are controlled by Pin 24 (TRE) and Pin 23 (TRS).
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IRQI: IRQ Pin Output invert. ¥ 5EX[0].
[0]: E#. [1]: KA.

IRQ[1:0]: REL M. A GPIO M. WABLEN[00].

IRQE: fREL A, A GPIO B, HBtEH([0].
CKOI: CKO pin output invert. $Z0 ¥ & 4[0].
[0]: E#. [1]: M.

CKO[1:0]: CKO Pin Output select. %% 5 4[00].
[00]: BCK (Bit Clock).
[01]: MRCK (Modulation Rate).

[10]: FPF (FIFO Pointer Flag for FIFO extension).

[11]: reserved.

CKOE: CKO Pin Output B3. %% EN[0].
[0]: High Z. [1]: & 3.

SCKI: 3-wire SPI - Clock Inverted. 81X SCKI ¥ &N [0].
[0]: IE#. [1]: KM,

9.2.15 Calibration (Address: OEh)

Address/Name|R/W/| Bit15 |Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit 9 | Bit 8 | Bit 7 | Bit 6 | Bit5 | Bit 4 | Bit 3 | Bit 2 | Bit 1 | Bit O
OEh W | eere| VTL2 | VTLL | VTLO | VTH2 | VTHL| VTHO |MVBS|MVB2| MVB1|MVBO| MIFS | MIF3 | MIF2 | MIF1 | MIFO
Calibration ™2~ "Ecps [FCD3|FCD2|FCD1| FCDO | DVTL|DVT0|VBCF| VB2 | VBL | VBO |FBCF| FB3 | FB2 | FBL | FBO
Reset 0 0 0 0 0 0 0 1 0 0 o | o 1 1 0

MSCRC: CRC Filtering J33). &1 MSCRC %% [1].
[0]: M. [1]: &2 3h.

VTL[2:0]: VT low threshold setting for VCO calibration. #i} VTL ¥4 [100].
[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]: VT high threshold setting for VCO calibration. i VTH ¥ & [111].
[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.

Remark: Vdd =VDD_A (Pin 31).

MVBS: VCO band calibration select.
[0]: Auto. [1]: Manual.

MVB[2:0]: VCO bank F3j setting. VCO &R &HE MVB WD T2 .

MIFS: IF Filter Calibration Select.
[0]: Auto. [1]: Manual.

MIF[3:0]: IF filter Manual Setting.

FCD [4:0]: IF Filter Auto Calibration Deviation from Goal (Rig).

DVT[1:0]: VT output (Ri).
[00]: VT< VTL< VTH.
[01]: VTL< VT< VTH.
[10]: No used.

[11]: VTL< VTH< VT.

VBCF: VCO Band Auto Calibration Flag (Ri).
[0]: Pass. [1]: Falil.

VB[2:0]: VCO Bank Auto Calibration Result (Ri).

FBCF: IF Filter Auto Calibration Flag (Ri).
[0]: Pass. [1]: Falil.
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FB[3:0]: IF Filter Auto Calibration Result ().

9.2.16 Mode control (Address: OFh)
Address/Name|R/W)| Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit 8 | Bit 7 | Bit 6 | Bit5 | Bit4 | Bit 3 | Bit 2 | Bit 1 | Bit 0

OFh W |[DFCD| VBS | SWT |[RSSC| VCC -- |WORE| FMT | FMS | CER | PLLE |[TRSR|TRER| VBC | FBC |ADCM
Mode control R -- -- -- |RSSC| -- |FECF|CRCF| FMT | FMS | CER | PLLE |TRSR|TRER| VBC | FBC |ADCM
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

DFCD: Data Filter by CD : The received packet is filtered if the input power level is below RTH (OAh).
[0]: ki, [1]: k& 3h.
VBS: VCO Band adjustment for 433MHz and 868MHz.

[0]: For 315MHz / 470MHz / 915MHz band
[1]: For 433MHz / 868MHz band

SWT: R HEE . Shall be #EX [0].
RSSC: RSSI Calibration.

[0]: M. [1]: B 3h.

FMT: R A NEBMEH. BABEEN [0].

FMS: Direct/FIFO mode select.
[0]: Direct mode. [1]: FIFO mode.

CER: Chip enable by register.
[0]: chip turn-off. [1]: chip turn-on.

PLLE: PLL enable by register.
[0]: PLL off. [1]: PLL on.

TRSR: TRX Mode select by register.
[0]: RX mode. [1]: TX mode.
When bit TRER=1, the chip will enter TX or RX mode by TRSR register.

TRER: TRX mode # 1 Register J53}.

[0]: Reserved.

[1]: By register control (CER and TRSR). In FIFO mode, this bit will be cleared after end of
packet encountered.

VBC: VCO Bank calibration enable (Auto clear when done).
[0]: <M. [1]: k3 3h.

FBC: IF Filter Bank calibration enable (Auto clear when done).
[0]: %W . [1]: A 8.

ADCM: ADC measurement (Auto clear when done).

[0]: <M. [1]: k3 3h.

Non-Rx mode RX mode

[0] [None None

[1] |Temperature RSSI, carrier detect or external
measurement signal source conversion

FECF: FEC flag. (FECF is read clear.)
[0]: FEC pass. [1]: FEC error.

CRCF: CRC flag. (CRCF is read clear.)
[0]: CRC pass. [1]: CRC error.

Apr., 2011, Version 0.2 27 AMICCOM Electronics Corporation



A7108

315/433/868/915MHz FSK/GFSK Transceiver

10

. SPI 1

A7108 " {fif 3 £k (SCS, SCK, SDIO)gk 4 Z£=\[(SCS, SCK, SDI 5 SDO (n & GIOL of
GIO2 i tl))SPI 5 MCU Wi, Jf HifF f th il ik 10Mbps. —AN5E % SPI &% & 24-bits )55, Hh
fu % 8-bits MMl 16-bits M 4HlE - NCU T LL#S s A7108 1 SCS(SPI chip select) {7 ¥ & 4
Low, FHLL/HZh A7108 SPI 1. #5 SPI, {FHE LR SEHZEFRE(control registers)Jf &k H
Strobe commands. % MCU #$4T SPI #(#i'5 AW, 7E SCK 1) _LF-Z i SDIO 104 & 8 42 B gk A
A7108. 2, 3 MCU #47 SPI IEEzny, Mihk5 N5, iDL S5 5% SCK 1 4. Kk,
MCU T LLF) | SCK _ET1 268 % Rl B i ok .

10.1 SPI Format
Address Byte(8 bits) Data words(16 bits)
\'7\; Command Address
A7 A6‘A5‘A4 A3‘A2‘A1‘A0 D15‘D14‘D13‘D12‘D11‘D10‘ DQ‘ D8 ‘ D7 ‘ D6 ‘ D5 ‘ D4 ‘ D3‘ D2 ‘ D1 ‘DO
SPI format
Address Byte (8 bits):
Bit A7: R/W bit
[0]: BT,
[1]: ST .
Bit A6~A4: Command
[00X]: B2/'5 Z%A7#s.
[01x]: #/5 ID code.,
[10x]: /5 FIFOZAT %%,
[110]: & TX/RX FIFOf5#5.
[111]: E'E A7108 RF(H E'E RF ZAE8%).
Bit A3~A0Q0: Address of control register
Strobe Command table:
Address Byte (8 bits) o
description
A7 |A6 |[A5 |A4 |A3 |A2 |A1|AO
0 |0 |0 |0 |A3 |A2 |AL |AD |BAFSHIZEA4s
1 |0 |0 |x |A3 |A2 |AL |AO |BHdsISEfEde
0 |0 |1 |x |x |x|x |x |BAIDcode
1 10 |1 I[x [x 4x [x |x [i£H ID code
0 |1 |0 |x |x_ |[x I|x [x |BATXFIFO
1 1 |0 |x |x. |x |x |x [EE RXFIFO
X |1 |1 |1 |x |x |x |x [#fFEE/Software Reset
0 |1 |1 |0 |x |x |x |x [HE¥E TXFIFO HuhtfaEl
1 /1 |1 |0 |x |x |x [|x |EE RXFIFOMuhigEr
0O |0 [0 |2 |0 [0 |0 |0 |Sleep mode
0O |0 |0 |2 |0 |0 |1 |0 |ldlemode
0O |0 [0 |2 |0 |2 |0 |0 |Standby mode
0O |0 |0 |2 |0 |1 |1 |0 |PLLmode
0O |0 |0 |2 |1 |0 |0 |0 |RXmode
0O |0 |0 |2 |12 |0 |1 |0 |TXmode
0 |0 [0 |2 |1 |2 |0 |0 |Deep sleepmode (tri-state)
0O |0 |0 |2 |1 |2 |1 |1 |Deep sleepmode (pull-high)

B X (AT 2 00).

B AR R IK B R 16 bits, K52 MD15FIDO.
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10.2 SPI 7 HE
scs | i i [
SCK § § oo

I I
$DIO A1 X a6 X as X at (a3 X a2 X a1 X a0 { Dp15X Dy14X D13 e o o o o }( D2 Dyt } D0
\ RF IC will latch address bit \ RF IC will latch data at
at the rising edge of SCK the rising edge of SCK

3-Wire serial interface - Write operation

scs | 3 L B

[
o

SCK § *§ e o o o
|

| |
t | t
SDIO a1 X ae X as X ae X as (a2 X a1 X a0 >‘<Dé15‘ Dp14) Dg13) o o o o o X Dg2 KDl A Dg0

Y. RFIC will latch address at RF IC will change the # W MCU canatoh data at the
the rising edge of SCK data at the falling edge risinfg edge of SCK
of SCK

3-Wire serial interface - Read operation

K 10.1. SPI /5 M %

10.3 B1EEHIEF2(Control register)

Read/Write register ADDR, 4 DataWord ADDR, 4 DataWord ADDR, 4 DataWord s o000
ReadNVritEHI:?g ADDR ¢, DataByte, DataByte, DataByte, DataByte, o o0 DataByte,
Read/\/r\érgiestleDr ADDR,; X DataByte, X DataByte; X DataByte, X DataByte,

Reset RF register ADDRG: reseT
Reset TX FIFO
Pointer APDR1x Fiep Reset
Reset RX FIFO
Pointer ADDRex Figb ReseT

Kl 10.2. ¥l Ze A7 ds A U5 ik

10.4 SPI W FHEM

SCS
TSE TFC THE
SCK
THW
TSW%‘
SDIO(Wrie) Jao s
T ‘é

DR

SDIORad) 40 )DL

K 10.3 SPI ¥ HE

Parameter|Description Min. Max. Unit
Tec Clock frequency. 10 MHz
Tse SCS setup time. 50 ns
The SCS hold time. 50 ns
Tsw SDIO setup time. 50 ns
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Thw SDIO hold time. 50 ns
Tor SDIO delay time. 0 100 ns
THr SDIO hold time. 0 ns

10.5 EE M4 /Reset Command

W RE R, MCU TTLL& B SPI &} Reset Command. X% ¢ reset command T UL & & A7108.,
TEEE )G, AT108 &4 T standby #iil.

SCS T

Reset RF chip /
K 10.5 Reset Command It /F K

10.6 HE TX FIFO ##5/Reset TX FIFO Pointer

mTFE PR, BE TX FIFO 35F51 SPI I F & . 7F bit AO IS SCK R %%, TX FIFO [ihhkdg% &=
H o 0x00.

scs | | B
|

SCK f
1

SDIO a7 /s a5\ as ) Az ) a2 (a1 (Ao

Reset TX FIFO pointer

K 10.6 TX FIFO Pointer Reset I £ &

10.7 E® RX FIFO ##5/Reset Rx FIFO Pointer

M E PR, BE RXFIFO #5451 SPIINFE . 78 bit AO I/ SCK I R &%, RX FIFO (i hkdg4 &=
H o 0x00.

|
SCS |

1

|
SCK §
SDIO A7 A6 AS A4 A3 A2 A1 AD

Reset RX FIFO pointer
] 10.7 RX FIFO Pointer Reset i /3 &

10.8 &5 ID 4

A7108 % 32-bits ID Z154s, Al FEZ ) AT ID. FHGE AT LU SPI R EX & EF4. IDKKEH IDL
W, BWWEN 32 bits. WFEW TR, ID Z48%—KHT FIFO Mode, FAREEX AR ID £2F—
B, WR—F, M A7108 &7 Frame Sync il 5, JF¥ payload It X RX FIFO i,
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scs | i [

|
|

spio \ A7 a6/ as\ A4 f A3 (a2 X a1 A0  DataByteo ) DataByte1 ) DataByte 2 DataByte 3 )
|

I
Reset ID Write pointer to O /

K 10.8 ID Write Command It 5 &

scs | i [

|
SDIO a7 \ a6/ a5\ a4 N A3 X a2 ) A1 ><AO>:< DataByte0 ) DataByte1 ) DataByte 2 DataByte3 )

I
Reset ID Read pointer to 0 /
Kl 10.9 ID Read Command i 3 &

10.9 #£5 FIFO 4 /FIFO R/W Command
TX FIFO Write Command

WA M 4%, W T TX FIFO, {fiH]# Jf 7/t address byte &5 AR (6 &, SR 5 4k S5 2 4 325 1 44
#'5 N Data Bytes. FHETRAEHMIENINERH SCS &EH 1.

scs | [

SDIO A7 / A6 \ A5 £ A4 X A3 X A2 X Al ><AO DataByte 0 }DataByte 1 { DataByte 2 ><7 —><><DataByte n-1 DataByte n

Kl 10.10 TX FIFO Write Command i 7 ¥
RX FIFO Write Command

Wi ar A%, AT RX FEIFO, {#/H# 47 address byte B AMM N K4, RG 4k 8 HUTE
RXFIFO B % . JFAESE A 3B S A 1E 5 4 SCS W A 1,

scs | [

SDIO At a6 \ A5 [ a4 J A3 ) A2 Y a1 ) A0 ){DataByte 0)DataByte 1)(DataByte 2)( \ — - ){ DataByte n-}(DataByte n

K 10.11 RX FIFO Read Command i % &
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11 AEEH B (Crystal Oscillator)
AT EN TR FAER, A7108 75 B4 H 430 i) A 9 52 3 2% B2 A1 5B I .
HH O35 ) 2 77 7%

Crystal (Address: 05h)
Address/Name|R/W| Bit15 | Bit14 | Bit13 | Bit12 |Bit11| Bit10 |Bit 9 |Bit 8|Bit 7 |Bit 6 |Bit 5 B4't Bit 3 |Bit 2 Bl't Bo't

CI’OyF)STal W |PGAS3|PGAS2|PGAS1|PGASO|CRCE [CRCINV|IRTOE|RTCI|RTC1RTCO|RTCE|XCC|XCP1[XCPO|CGS|XS
Reset 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0

11.1 RSN B A S R ¥ A%

WE 12.1 s, AREGRIMEEZEIXISXOMA. HTHEAEEGHRNMEBEAFCL 5 C2 A2
ZNETATIO8NER. 1/ FH AT EINTXC [4:0] (06h, 5 911 LT & gk A 7 sk o A7 LOSTT A K #ff
JEAEL 30 ppm R A AW as, Hh, , ARG HREMEASYGEMARZE, BEDE LS 4 HEED BN
U=

CKO (Address: 06h) Page 9
Address/Name|[R/W|Bitl15 |Bit14|Bit13|Bit12|Bit11(Bit10| Bit 9 | Bit 8 | Bit 7 |Bit 6 |Bit 5|Bit 4 |Bit 3 |Bit 2|Bit 1 Bo't

O(?EO W [INTXC|XCL4|XCL3|XCL2|XCL1{XCLO|WSEL2|WSEL1WSELO|CKS3|CKS2|CKS1|CKSO|CKOI|CKOE|SCT
Reset 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0

WA WE XSk 1(05h) 5 INTXC(06h, page 9) il Zh4h i1 985 ¥ 28 .

j[i‘ |
N Xl C1
JE— -

X0

V111 b A 0 5 2 £k B I
11.2 {5 R AM AR ) B
Jy T AT LLAE ARSI BRI, A7108 1k AC couple HUA . S P T R B 11,2 ik, XL B

TWVEE: WE XS 4 0 (05h) WA RN 4h (3 3h AC couple HLZR) . b5 Il (0 45 2 K 1 155 06 20 2 ) #E+ 30
ppm Jf H clock swing (WXt {) KT 1.0V,

XX

External

clock source l: X0

A0 8 IS el ) A0 %K 1 B 06 20+ 30 ppm JF H Vpp (XS ) 20K T 1.0V,

B 11.2 Ab 30 b 2 4 2k 1%
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12. ZRHHE

A7108 [ EERLGINDE, Fusckr & H1 Xtal A9k as 9ok BT g1 IR I Bh - AL 88 3Rk F . BB IRIN Bl A= o2 132 4
2 A9k e 5 A PPN R A S L

12.1 i Bl = 4%

b Fusck A& 50 NI S 2 BRI RER, - POtz i, s S i g AR B B DAZE AT VP 22 IR BRIASR, X
BBERVE BRI Ve ZEAE A5 CSC, SDR, DMOS, MCNT 5 MCNTR. % 12.1 1)t} B [{ BRI &5 e s iX 28 A7 . 1)
121 RGN BHIX B o

Cikes Constraints Note

Fusck (main system clk) W CGS =0, Fusck A Xtal freq. A H Clk Gen, Nlfk#E GRC 5 GRS Mk
R CGS =1, Fusck M Clk Gen &, Fusck HI7E 2 20M ~ 50MHz.

DCK (data rate clock) 1 fCSCK DCK Ak AL 13 B

" 128 SDR[6:0]+1

Demodulator Oversample Fusck = Firrer X (64) DMOS % 5E 4 15 i1 64 oversample

IFBW calibration IF Filter BW = Fierer X (2) Fierer /&M Fusex AT HIK

PF8M SR 6.4MHzZ 4 T WOR L IE# ¥ € WRCKS 4 0
T EEE 8MHzZ 4 H WOR fZIE 5 ¥ € WRCKS 24 1

Table 12.1 =2 S RIS i

[ GRCM0] |—— [ GRs T

- Fcerr| x48 (GRS=0)

GRC+1) [ ® ] xa2(GRs=1) AEL
TTTPLLCKGen

(Range: 20M ~ 50MHz)

Fesck IF Filter BW
i ilter
Fierge | Filter (50KHz)
——1 Calibration | (100KHz)
(150KHz)
CSC[2:0] 1 CLK (250KHz / 300KH2)

[

sorenl

+ (SDR+1)

]+ (CSC+1) Data Rate

CLK

Output to CKO
(DCK)

Fmsck

Xl XE
>. S Xtal Freq H
— + 4/3/2/1
Output to CKO

XO [ McNT[zo] |  [MCNTR | — (PF8w)

S [ WeeKs ]
B 12.2 RGP X EE

Baseband

PF8M CLK

Calibration
CLK

12.2 RGMES IS 4

— RIS, EITARI RGN, (LM E s — NS REE, UkEdEE, A7108 $atPuAs dsimive IFBW)IE I, 435
J& 50KHz, 100KHz ,150KHz 5 250KHz, i [ nl M HEe i = MU S s m ik ¢ .

K 12.2 B T s S g . BL 10Kbps A, XM E| 50KHZ IFBW. EIXAMI 7, K07 ) IFBW, W12t
PR AR BRCARE, AATEF & 10 ppm 7 BEAE 5528 . ARTTIAE FI-# KT i 100KHz IFBW, I + 20 ppm
AR, X R AR I

Data rate IFBW Firrer Constraints
2K ~ 50kbps ~ B50kHz ~ B0kHz x 2 The actual IFBW is double of Firrer
=100kbps ~ 100kHz ~ 100kHz x2 which is derived from system clock.
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= 150kbps ~ 150kHz ~ 150kHz x2
=250kbps ~ 250kHz ~ 250kHz x2
K 12.2 I AL AR

12.3 wEWH-LL 12.8MHz fHEEH#5 10Kbps {EHIEE A H

KA IFBW %) T2 R 2 R k. L A7108 324 IFBW K3 1E D68 LA ]y /b 2 SR hI RIS R VA . S5 11 IFBW
IE, MM E 52 2 (Fusck, Firrer 5 DCK)SLL A BE IE. Bl 12.2 S TEA I5E -

fE 44 2 10Kbps

e A ek 4 12.8MHz

A P9 R Il £ 25 (clock generator)
BW = 50KHz , # IFBW[1:0] %3 4[00]

PonPE

Fcsck = 6.4MHz

0 Errer IF Filter BW
Don't care Don't care . (100kHz) [ | (50KHZ)
\ GRC[4:0] }— \ GRS
\—’_| —_IFBW= [00]
A P . SDR=[0x04] DMOS =0
' ) ]
: + Fcorr| x48 (GRs=0) | i — =@+ + (4+1)
}[(GRe+Y) | ® | xa2 (GRs=) E DzalthKEZa)te
:"""""F;I:I_"C-I-k“G- """"" ' Output to CKO
en (DCK)
(disable) Fmsck=12.8MHz
Xl XE
». ._{ H Buffer Xtal Freq = 12.8M (6?;5}—’\?2) BazeLbI?nd
L ES l
Calibration
Output to CKO CLK
X0 [ MCNT=[00] | [ MCNTR=0 (PF8M) ‘
" S
Kl 12.2 10Kbps 5 IFBW = 50KHz #% &
5. R IFBW J& 100KHz, i52% K 12.3, I A CSC 5 Fescx.
6. fLHiidE 10Kbps
7. EEARIRG 4 12.8MHz
8. AMEHH B I A g (clock generator)
9. BW =100KHz , #IFBW[1:0] 35 A[01]
Fcsck = 12.8MHz
0 Fierer IF Filter BW
Don't care Don't care . (200kHz) | | (100KHZ)

?ﬁ

SDR=[0x09] DMOS =0
[

= (9+1)

[ GRCM40] }|—— [ GRs T

FC.GRF x48 (GRS=0)
x32 (GRS=1)

] F(0+) Data Rate

(10KHz)

.............
6)
2
Q
£
[

Output to CKO

PLL Clk Gen (DCK)

(disable)

Fmsck=12.8MHz

Xi XE _
>. Buffer Xtal Freq = 12.8M
L S l
Output to CKO

XO [ MCNT=[00] | [ MCNTR=0 (PF8M)
B WRCKS= 0

& 12.3 10Kbps 5 IFBW = 100KHz #5&

Baseband
CLK

PF8M
(6.4MHz)

Calibration
CLK
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12.4 ¥ E VB -{ F 19.6608MHz £3 5B 5 2% 15 & 45 T B A% T 18 B A 451

A7108 37 HrH AL S, f1 10K, 50K, 100K, 150K, 250Kbps. H 24 5l 58 5 38.4Kbps,  T):0A 2 A i is 4
TRPU2E 5 N BRI B 7 A4k 2% . IFik € DCK 5 IFBW. [¥] 12.4 i X 44 2,

1. fE4indE 38.4Kbps
2. WENIRGE 19.6608MHz
3. AMEH AER I A 2% (clock generator)
4. BW = 150KHz , # IFBW[1:0] #5E 4[10]
Fcsck = 19.6608MHz
0 Firrer IF Filter BW
Don't care Don't care L (307.2KHz) | |, (153:6KH2)
\ GRC[4:0] }— \ GRS
—_IFBW= [10]
S W, I R SDR=[0x03] DMOS =0
' ) ]
: + Fcorr| x48 (GRs=0) | i — +(0+1) : (3+1)
P [(GRC+1)| T | x32 (GRS=1) : D(éaéiEHazt?
:-"""-"P-I:I_"C-I-k“(‘; ---------- : Output to CKO
en (DCK)
(disable) Fmsck=19.6608MHz
Xl XE
= Baseband
». '_{ HBuﬁer Xtal Freq = 19.6608M | s A
L +3
Calibration
Output to CKO CLK
XO [[MCNT=[20] | [ MCNTR=1 ] (PF8M) ‘
T

Figure 12.4Configurations of 38.4Kbps IFBW = 153.6KHz 5 38.4KHz 11}t

5. WHR IFBW BEHN [11]. HH Ferer » IFBW ¥4\ 250KHZ 457§ 307.2KHz. (W% IF Filter £21E& 3,
Fi Fierer 2 SEECRI IF J5E ) 1HS 5K 12.5, HREAFIT CSC 5 Fescx.

6. fkfinid e 38.4Kbps
7. WA YR 19.6608MHz
8. U I I o= A 2% (clock generator)
9. IFBW = 307.2KHz
Fcsck = 39.3216MHz
0 Firrer IF Filter BW
| (6144KHz) [ | (B072KHZ)
'
[ GrRe=[10111] |—— [ GRs =0
] —_IFBW= [
..................... S [ sDR=[0x07] | [ DmMos=0 |
: [
Pl s (23+1) —e—] xa8 (GRs=0) ] F(0+) = (7+1) Data Rate
E Fccrr (38.4KHz)
H = 819.2KHZ
“TPLL Cik Gen = 39.3216MHz ook
(enable) Fmsck=39.3216MHz
Xl
XE Xtal Freq = 19.6608M PFEM Baseband
. (6.5536MHz) CLK
L =3
Calibration
Output to CKO CLK
X0 [ MCNT=[10] | [ MCNTR=0 | UFFl’JFSTVI) ‘
" S

Figure 12.5Configurations of 38.4Kbps when IFBW = 307.2KHz
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13. R BFH X

A7108 7] LA#E{EAE 315/433/470/868/915MHz ZE 5B Hh AT 4% . B VCO 5% (FLo) 5 A< MD 5
VBS Wi 152 RF Wi (Fre). K# FTHIMAXNES FEIMULE, HZHK IP[7:0], FP[15:0]5 RRC[3:0]&
VCO M3, ¥ E MD[L1:0]5 7] LLS R AL ) RF Sl &,

VBS

Frrp Loop FLo
@A < R-counter | |  PFD i 77V 3 B

Xtal source
T

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

Bl 13.1 MR A ke i o Bl

1 FP[L5: 0])

=—fop - (IP[7:0]+ (unit: Hz)
n

for

ARXAH foe & RF M, n j& VCO B4

b fop = fy = (RRC[3:0]+1), & RE PLL MBS,
% MD =[01], Wn=2, & 868M/915MHz band

P MD =[10] , M| n=4, &ffH] 433M / 510MHz band

WIEMD =[11] , W n=6, 315MHz band

H#E 1 MD[1:0] A2 FHudk 04h [Bit12, Bit8].
X, M Xtalfd i 12.8MHz ) H % & %] 433.2MHz.
1. € RRC Jy [000], (Feep) = Xtal frequency = 12.8MHz.

B E VBS (OFh) 24 [1],  433MHz band. % 5E .
3. W€ MD (04h) 4 [10], 433MHzband % e, FEH n & 4.

n

4. BEMHERGY, IP[7:0] . WE IP[7:0] b 135, 16 Ik 0x87
FTIP [7:0] VERIS FilifIa =L, MDIV (01h) FFiE N [1] .
MDIV 2y [0], %4 32 = IP[7:0] = 67.

MDIV 4y [1], 468 = IP[7:0] = 255.
5. /AR, FP[15:0] . #5E FP N 39342, 1632l Ox99AE

FPIL5:0]y :%x12.8x(135+%) =433.921 (MHz)

1
fre :H forp - (IP[7:0]+
7. W TX EIIE (Frxre) 55T Fre
8. Py Low-IF 284, RXLO i (Frxio) MIXBLE RS — A Fie )

24 ULS (08h)4 0 s ffH up side band, RX LO #i*% Frxi.o = Frxre — Firrer
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14. RE

A7108 1 7 MR EMEAERL, £ 1410 BKIDFERDITHES . wWH FMS & 1 (OFh), NJ A7108 Ul /& FIFO
mode, & W&7E direct mode.

14.1 Key Strobe Commands

WHEFEBAES), A710847 LA F7AFIFO#AERI, 43
(1) Deep Sleep mode

(2) Sleep mode

(3) Idle mode

(4) Standby mode

(5) PLL mode

(6) TX mode

(7) RX mode

AL I, i EE, B HE'E S5Deep sleep modea, Pk 4 il It B 8 & EWIAA (0, A8 FH & 00 200 5 i
FIEVRAE . A7T10819R IE W AR AR 10 fa 4, A & K 22% i) Strobe command JF80E A 8 I IE S A7 & . 42 il
KA IE W FE 2 K ATL08 N B (KR ZS L A 8058 M. M A [l [ strobe command £ A7 AN A 1) i i sl ol i 3%
14,1178

Register

Mode retention Regulator| Xtal Osc. | VCO | PLL RX TX Strobe Command
D(‘;ffsf;f;p No OFF OFF OFF | OFF | OFF | OFF (0001-1100)b
D(gﬁﬁ’_f“;‘:‘)p No OFF OFF OFF | OFF | OFF | OFF (0001-1111)b

Sleep Yes ON OFF OFF | OFF | OFF | OFF (0001-0000)b

dle Yes ON OFF OFF | OFF | OFF | OFF (0001-0010)b
Standby Yes ON ON OFF | oFfF | OFF | OFF (0001-0100)b
PLL Yes ON ON ON' | oN | OoFfF | OFF (0001-0110)b
X Yes ON ON ON | ON | OFF ON (0001-1000)b
RX Yes ON ON ON | ON ON OFF (0001-1010)b
SW RST (x111-xxxx)b

U‘Ebﬁ: an %,ﬂii‘g"ﬂ@ﬂ]@"

Cl

# 14.1. #1EF 78 5 Strobe command

14.2 FIFO mode

M E FMS =1 i, A7108 /&7 FIFO mode. XM EAEWIE S —MAHEMNE. ERER, HE
Al L& ) Strobe command JEHE N standby mode, ® LUK RS AN TX FIFO 8 & M RX FIFO %
i AE— Strobe command, A LLA standby mode #E A B LR . —EARMLE KR, A7108 &
H 3 2] standby mode. & 14.1 5 K 14.2 43512 TX 5 RX ®)F K. K 14.3 N4 FIFO mode HIRFE
K

| I
Strobe CMD ™ ] | :
(SCS,SCK,SDIO) strobe /) | | Next Instruction
| RF settling | I
1, (PDL+TDL) J |
RFO Pin :\ ’:/ Preamble + 1D Code + Payload :
| | |
GIO1 Pin - WTR | l
(GIOLS[3:0]=0000) —|| : _ |
I Transmitting Time J N
| IS ot 7
1 | | Auto Back
TO T1 T2 Standby Mode

K 14.1 FIFO Mode 1 TX K% &
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| | |
Strobe CMD RX | I % _
(SCS,SCK,SDIO) strobe /| I Wai I | Next Instruction
| ing | at I
L RX settling | Packet d |
RFI Pin :\ )IK ’:/ Preamble + ID Code + Payload :
| | | |
GIO1 Pin - WTR | | |
(GIOLS[3:0]=0000) —I [ I o
| | !/ Receiving Time \! .
| | K 7t 7
| 1 1 | Auto Back
TO T1 T2 T3 Standby Mode

K 14.2 FIFO Mode 1) RX B /% &

IC reset
(POR, RST-CMD)

Auto
Auto PDL Auto

SYMBOL EXPLAIN
(RXFIFO Full ¥ o ( TXFIFO Empty * )

| samA 7OPLL =2 Sute
T TDL \\ 8.5mA — 7"— —  State current
ST ——> Strobe CMD
(1ms)— =>  MCU delay time

1ms ——> RF auto delay

ST : apply Strobe command
AK : enable control register
Auto : auto entry

RSSI Measure
(ARSSI=1)

K 14.3 FIFO Mode IR&E
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14.3 Direct mode

Z W E FMS=0, MCU AT & A7108 X & ililfb 3 . 7E TX mode, MCU 20 & il 4b 1 4 G4k )¢
— A bit #HF A bit % E GI01 B G102, 7F RX mode, #4%U F ok i %4 2 7T LAk ¥ E ) G101 5
Glo2 . HIEER, AT A7108 LEHE MM DC S H WKL, KHlLEAM preamble ZH 32-bit [
K. ERIERTE S MemET s, iz %04 A Strobe command 52415 #] A7108. Direct
mode i ] T % 20 & FE (1 B % 5L

K 14.4 5 B 14.5 4% & Direct mode 7 TX 5 RX W /¥ K. K 14.6 & direct mode RS E .

I
Strobe CMD e\ I I v
(SCS,SCK,SDIO) strobe /| . | | '\m
| RF settling | | |- Manually back
L (PDL+TDL) y Carier Modulated signals I to STB
. L I
RFO Pin I\ ’i oy : Preamble + customized raw TXD A
| | |
GIO1 Pin - WTR | [ | I
(GIOlS[S:O]:OOOO) | Modulation 4ut0 enable I
GIO1 Pin - TMEO : | sobis I |
(GIO1S[3:0]=0010) | | preamble [
GIO2 Pin - TXD | I || |||| — || ||| |
(GIO2S[3:0]=1001) I | | |
TO T1 T3 T4
| 14.4 Direct Mode TX /3K
I
Strobe CMD =@\ I | v
(SCS,SCK,SDIO) swobe /| | | STB strobe
| i | ) |  Manually back
L RX settling N WT(Itt | Coming packet I to STB
. I packe
RFO Pin |\ ’i : Preamble + customized raw TXD A
| | |
GIO1 Pin - WTR | | | |
(GIO153:0]=0000) | | Preamble detect output |
GIO1 Pin - PMDO : | | | I |
(GIO1S[3:0]=0011) | } | |
GIO2 Pin - RXD | I | ||| | —_—— || || I |
(GI02S[3:0]=1000) I | '
I | |
TO T1 T3 T4

K 14.5 Direct Mode RX I 5 &
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IC reset
(POR, RST-CMD)

Standby
1.2mA

Sleep

Standby
1.2mA

TX/RX
Strobe

PLL

|
/

. 85mA
7 Auto
STB PDL STB
SYMBOL EXPLAIN
/" WPLL i B
\ 85mA
RX o " ; PLL —=—-> St
settir?/ TDL \_  85mA ——'—-> Statc current
ST ——> Strobe CMD
X (1ms)——>  MCU delay time
1ms — —> RF auto delay
) ) ST : apply Strobe command
Via GIO1/GIO2 L Via GIO1/GIO2 AK : enable control register
Auto : auto entry

MCU generates
Raw TXD

MCU decodes
Raw RXD

K 14.6 Direct Mode K& E

40 AMICCOM Electronics Corporation
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15. &% IE (Calibration)

TEFIME W IER R, AT108 ZNER IEWIANIH . 432 IF CAL ("M 4383 23 1% IE IF Filter calibration)
5 vCO band CAL (VCO band K IF).

1. VCO Bank #IE T H /& 7 B4f Fl 40 % B ik #% B4 i VCO frequency bank.
2. IF Filter Bank £ 1F & LA O S0 R A B 5 1 LF 38 I 28 40 9 .

A, VCO Bank I IE HAETE PLL mode W {fi ll. IF Filter Bank A LI7E PLL mode /& standby
.

15.1 IF RIEH

¥ A7108 # Standby mode F(XOSC ZHE M), W L& E MIFS = 0(H 3 IE) s MIFS=1(F3hK
E)PAT IFRIE. H4i%E FBC=1 1, A7108 & # A CAL R, I H YK I R L.

WRFEWE FBC N 1 B, A7108 K H7E standby RE, WASIFHKZIERTE S HEIM 3 Standby RIS,
AL BIKRIE. URIESE MK, FBC £ HABhERN 0, JFH A7108 & & JF CAL KA F Standby &

ME N E TRER=1, FBC=1 & VBC=1, A7108 &N CAL RAEF 5K IF I B FE VCO
band W IER G, A7108 &t A TX/RXRA . 11 A7108 2 1) |E & IE& KK IE M A K4 /2 16 * 256 *
(11 ARG 4,

15.2. VCO band KRERE

£ VCO band KRIEZ R, HE BHEHE PLL1S PLLI MANELES, FHECHRESRE. 352, VT
(VTH[2:0], VTL[2:0]) 5 VCO [ H 2 75 ¥% & 1 4

2 A7108 7& Standby RS (XOSC & TAER), WAL IE VCO band, W LLH LI NP ¥, & E MVBS
J 0 (HFXIE) 8 % MVBS & 1( BB IE ). M%< VBC A 1 /5, A7108 ik AN CAL kA&, JFHIT
R IER . Wi x VBC A LI, A7108 WA £ Standby R4, WIRSHFHIERE. B3 MH 3
Standby IR&N A S IFHEKRIE. UKRIESE M, VBC £ HZNHEK R 0, 3 H A7108 4 8 JF CAL R A0 5
Standby JR & .

mEFEN®%E TRER=1, FBC=1 8 VBC=1, A7108 &l N CAL RAIFLEEE IF JEW B FE VCO
band RIEME)E, A7108 i AN TX/IRX KA. 1 A7108 FrZ0 B |F & 1F e KAZ IE N 8] K41 /& 16 * 256 *
(11 RG 04,

mEFE N E TRER=1, 'FBC=1 8t VBC=1, A7108 &5l AN CAL RAIFLEEE IF JEWH B FE VCO
band K IEHMEG, A7108 &3t A TX/RX WA, 1M A7108 FiZii (%) VCO band & 1F s KK IE I ] K 4152 4
f i PLL settling time.

Calibration (Address: 0Eh)

Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit 9 | Bit 8 | Bit 7 | Bit 6 | Bit5 | Bit4 | Bit 3 | Bit 2 | Bit 1 | Bit 0

OEh w VTL2 | VTL1 | VTLO MVBS|MVB2|MVB1|MVBO| MIES | 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)

Y E FMS 2 1 I, A7108 43 %I7E TX/RX A 64 bytes (¥ FIFO w] LA FH . TR B % B E TX FIFO
We #HiFz, 1 RX MMM 1D code JF5Z WD m, 4 Wit >k i) Bl wh b 47 7 72 RX FIFO .

16.1 HAa#K K (Packet Format)

- Data whitening(optional)
- FEC encoded/decoded(optional)
== '«@— CRC -16 calculation(optional) ____ gu|
‘ Preamble ‘ ID code Payload ‘ (CRC) ‘

‘4 4 bytes }‘¢ 4 bytes *‘47 Max. 256 bytes 4>‘42 byte&»‘

K 16.1 FIFO mode 13 {0 k%=

ID code ‘

‘ 5xh or Axh \

ID ByteO ‘ ID Byte 1 ‘ ID Byte 2 ‘ ID Byte 3 ‘

Kl 16.2 ID code #% =\

Preamble:

Preamble ¥ AN HEITkL, Z2HO0E 1 THHE. WA ID E’Jé’%*" bit /& 0, N preamble 1%
0101...0101. xZ W ID 5 —A bit & 1, W preamble % & 1010...1010. Preamble {14 & nJ LA
B PML [1:0] (OCh)# 2, EIWKJEZ 4 bytes.

ID code:

ID code &K A 4 bytes, n L& IDL 4.1 (OCh). ID Code #J¥ 4 Byte 0, 1, 2 5 3 (LK

ID Byte 0 4 5xh 3¢ Axh). WIH RX &K &E kM ID code I, NPT H Payload &4
% fF{E RX FIFO. 7 A7108 {11 1T+ ID code nf L& B A4 I (0~ 3 bit [I4%i%), B MCU nJ & &

ETH [1:0] (08h), JfFH ki ID %545 Mifigs

Payload:

Pazload KAL), MCU B[ {8 1] FEP [7:0] (0Bh) , JfiE FIFO K J¥(1 byte ¥ 64 bytes ).
FIFO SR KEE N 64 bytese A7108 7R FfA] B4 i ik 3™ h‘%i 256 bytes, W% 16.4.3 FHEIEHMM
P .

CRC (option):

f£ FIFO #A, WARH3 CRC fif (CRCS=1, 0Ch), 2-bytes [ CRC K fH il & H 3113 7 A% 1% 24 ()
G, A, RX &S Baid CRC BEE, J¥ CRC R AL HXE AN CRC Flag (OFh), MCU 1]
L RX FIFO A1, St BUME bR # A B3R 2 5 IE . CRC i bat 2 75 4 Y B2 W b A I o8 35 .

16.2 {7 B ILFE(Bit Stream Process)

TGRS, AT108 3 HF 3 P Ao iR R, X 3 M2

(1) CCITT-16 CRC (x*® + x*° + x* + 1).

(2) (7, 4) Hamming FEC

(3) Data Whitening by XOR PN7 (7-bits Pseudo Random Sequence).

CRC (Cyclic Redundancy Check):
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i CRCS 4 1 (0Ch), i Jash CRC. TX ik payload f5 & (preamble 5 ID code A~
5N CRC #{ ) H7F payload #£i% 54 2% 11! 2-bytes ] CRC.

RX £kl 2> & CRC H{iJf H¥s 45 5 N CRC Jifid% (OFh). Wit CRCF=0, W& xR
payload JEIEWAH, RZMEHEHIEK, EHER, CRCF &R, If H &R0 A B0 58 5

FEC (Forward Error Correction):

1.

2.

3.

# FECS# &N 1 (0Ch) , #i< 3 FEC, W Payload 5 CRC #ffi (W f CRC HJE3IM1E) <
#id (7, 4) Hamming code 4T 4 5.

£ 4-bits (nibble) 1 payload £ 4% % i 7-bits code word , Jf H HzhwlefEix 2. 2E P, 64
bytes ) payload ¥<#i4mk 128 code words, 4 code word #£ 7 bits.

RX % @3k QU2 code words fi#fl5, FEC X #¥7EH —4 code word iy 1-bit #i#HEIE, X4
R 1-bit LU EAY RIS, FEC Mbsuti&3 M 1 (0Ch), iFFER, FECF &, s —AHan
S HHE

Data Whitening:

1.

K WHTS %30 1 (0Ch), 4 i3 Data whitening. MCU 45K PN7 (#1408 147 T WS [6:0]
(22h). Payload £ 5 PN7 —jfif bit XOR, JF5EM e . Wi CRC Hji s, W CRC £ n,
MR FECHHB), W FEC HLapms.

RX %% [ 2% L5l payload 5 2-bytes CRC (#I% CRC A ah)fif # . Wik i, & w4t
TX 5 RX B E M WS [6:0] (OCh).

16.3 %] (Transmission Time)
K25 CRC 5 FEC #J& JF AF WlBeak 5, Pl 25 4 i) B A S G AL SN AR R . W52 %3k 16.1 5 16.2 7 k40
Ui 9

Data Rate = 250 Kbps

Preamble| ID Code Payload CRC FEC Transmission
(bits) (bits) (bits) (bits) Time / Packet
32 32 512 x M x M 576 bit X 4 us = 2.304
ms
32 32 512 16 bits x M 592 bit X 4 us = 2.368
ms
32 32 512 5 M 512 x 7/ 4] 960 bit X 4 us = 3.840
ms
32 32 512 16 x7/4 |512x7/4|988 bit X 4 us = 3.952
ms

Data Rate = 125 Kbps

Preamble| ID Code Payload CRC FEC Transmission
(bits) (bits) (bits) (bits) Time / Packet
32 32 512 x M x M 576 bit X 8 us = 4.608
ms
32 32 512 16 bits x M 592 bit X 8 us = 4.736
ms
32 32 512 x M 512 x 7/ 4] 960 bit X 8 us = 7.580
ms
32 32 512 16 x7/4 |512x7/ 4|988 bit X 8 us =7.904
ms

Data Rate = 50 Kbps

Preamble| ID Code Payload CRC FEC Transmission
(bits) (bits) (bits) (bits) Time / Packet
32 32 512 x M x M 576 bit X 20 us = 11.52
ms
32 32 512 16 bits x M 592 bit X 20 us = 11.84
ms
32 32 512 x M 512 x 7/ 4] 960 bit X 20 us = 19.20
ms
32 32 512 16 x 7/ 4 |512x7/4|988 bit X 20 us = 19.76
ms
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Data Rate = 2 Kbps

Preamble| ID Code Payload CRC FEC Transmission

(bits) (bits) (bits) (bits) Time / Packet

32 32 512 x M x M 576 bit X 0.5 ms =
0.288 s

32 32 512 16 bits x M 592 bit X 0.5 ms =
0.296 s

32 32 512 x M 512 x 7/ 4] 960 bit X 0.5 ms =
0.480 s

32 32 512 16 x7/4 |512x7/4|988 bit X 0.5 ms =
0.494 s

* 16.1 &N )
16.4 Usage of TX and RX FIFO
MR FH TR W 5K, A7108 S2FF 3 B FIFO #E .
(1) Easy FIFO

(2) Segment FIFO
(3) FIFO Extension

16.4.1 Easy FIFO Mode

7t Easy FIFO % &, FIFO & KK ¥ & 64 bytes. FIFO K E% T (FEP [7:0] +1), W Fpxw, f
% R g FEP [7:0] (03h) 3% H] PSA and FPM .

SEAE o W

TX RX Control Registers
TX-FIFO (byte) |RX-FIFO (byte)|FEP[7:0]| PSA [5:0] FPM [1:0]

1 1 0x00 0 0

8 8 0x07 0 0

16 16 0x0F 0 0

32 32 Ox1F 0 0

64 64 0x3F 0 0

#* 16.2 Easy FIFO HI# #2517 o

Procedure of TX FIFO Transmitting

WG A i8I 22 7248 (Wi 2% AT7108 reference code)
¥ % FEP [7:0]14 Ox3F, MIA 4 64-bytes FIFO
X TX FIFO write pointer reset () Strobe command
MCU 5 A 64-bytes 1% ¥ F| TX FIFO

% TX Strobe Command

78 1%

OO0 WN PP

Procedure of RX FIFO Reading

1. % RXFIFO #IH#E, WTR (or FSYNC) & #iff Fikfit & MCU, & 4N iZZEiE RX FIFO
2. %M RX FIFO read 4+ E & 1 Strobe command

3. MCU M RX FIFO Bl 64-bytes

4.  SERK

Apr., 2011, Version 0.2 44 AMICCOM Electronics Corporation



A7108

315/433/868/915MHz FSK/GFSK Transceiver

Definitions

DP : Deliver Pointer ’// 0 .£ i- 0
1 1

RP : Received Pointer

TX FIFO Empty = DP reaches FEP[7:0]
RX FIFO FULL = RP reaches FEP[7:0]

| |
| |
| |
| |
| |
| |
| |
v 4

MCU A7108

R/W FIFO FEP[7:0]

Interrupt WTR
or

| poling ¢ ciovGI | 2T |

TX FIFO RX FIFO

Kl 16.3 Easy FIFO mode

Apr., 2011, Version 0.2 45 AMICCOM Electronics Corporation



A7108

315/433/868/915MHz FSK/GFSK Transceiver

17. Analog Digital Converter

A7108 W —4> 9-bit ADC, W HI T PN HB A9 A L B2 0 55 RSST A &l .

XADS |CDM None Rx state RX state
0 0 A R L R RSSI &l
0 1 N/A Carrier detector

8-bit ADC FI#: b M4 I v T H N\ ADC (IR Bl sli 7. & i 1) 75 2 20 cycles. % A\ ADC [ i ke Yt
A EEY S GRC[4:01M e, 843 LLIE B # & 7T L 800KHz 3] 1.2MHz.

17.1 BEEN

A7108 W& —/ AR EA KIS, 19k, £ ADC A & % CDM= o, SRS AE 3 1 A7 A% P 1
ADCM=1, HIEMEE. HJEBEWMLEN, ADCM S HFNTER N 0. % ol LLELE ADC[7:0], &t 4niE
H i AR .

17.2 RSS| Measurement

A7108 % RSSI(received signal strength indicator)Zhfig, A LLAEZE ADC I8 8 AT 4038 H A % 6o
THERE . MRS, ATLAN ADC P RSSIHIME . 1M RSSI (¥ 6 [l A0~512 B I 1) TR 5 5 B2 )
MBI NS, RZAFR. BB, e CDM=0 Jf H7E #% ADCM=1, #< T & RSSI.
—HEWEEN, ADCM /5 BaERN 0. fTHF W LU ADCO[8:0]%14E RSST M4 {H .

RF input power vs RSSI read value

350

— offset = 150

300

250
200
~

50

([o:8looav ) Issy

-130 -110 90 -70 -50 -30 -10 10

TX Input Power (dBm)

K 17.1 % AGC i&Ja3hiF, RSSI
17.3 P idl (Carrier detect)

A7108 AT LU # S (FTLUR A GIO1 B GI02) , JFEWil 2 A& B, W B8 s g KT
WET RTH[7:0]1MME, W &% muEar 9w, 15 2 W4 AR AEAL o E%&w;ukﬁ, W5 CDM =1, JfH i
% ACDM = 1, {E&HHENEE NS WS 5mE S E ADC[8:01H, JF H & 4 Wk &8 58 i 5 58
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18. UL IE{iifll (Battery Detect)

A7108 W& — At B R Tl 2%, A A A A N B (N REGI AT . 8 s Wt il Th g g, A 3% Al DL
BE VBD [ FR o2 K VBD #i i F G101 B2 G102, filyu M 2.0V ~ 2.7V, It 8 AN,

Address/Name |[R/W Bit15| Bit14 (Bit13|Bit12|Bit11|Bit10|Bit 9 |[Bit 8 [Bit 7 [Bit 6 |Bit 5 B4't Bit 3|Bit 2 |Bit 1 Bo't
%6,\;' w - |POWRS|CELS|STS | LVR |RGS |[RGC1|RGCO|SPSS|RGV1|RGV0O|QDS|BVT2|BVT1|BVTO|BDS
Reset - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BVT [2:0]: Battery Voltage Threshold select(B st #EAr % $E)
[000]: 2.0V. [001]: 2.1V. [010]: 2.2V. [011]: 2.3V. [100]: 2.4V. [101]: 2.5V. [110]: 2.6V. [111]:
2.7V.

BDS: Battery Detection selection (it i FF )
[0]: <M. [1]: k3 3h.

LA A6 P PR i A0 00 4% 0TI PR RS (BAIR T 2.1V A7)

il A7108 ¥t A standby ¢ PLL mode.

e BT EA, BVT [2:0] = [001] (2.1V) JFH %, & BDS.= 1.
£ 5us2ZJ5i, BDSZHAMER.

{fH MCU #fiik VBD JHE#z o

I REGI pin > 2.1V,

mvBD = 1. Jx2Z, VBD = 0.

A WNPE
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19. MHZ & (Application Circuit)

19.1 MD7108-A90 (915MHz Band)

oy
&

EGI

c1 £ 1
GND
—l__Z.ZuF 10uF 0 2
= G0z 3
1nF _ o GIOo1 5
© gl ¢ o o 6
915 von | 22uF o B 3 7
o o o = © GND |
gl g ¢ 5| < e 12
= = Ul
w ;(I 8| é g 3 CON/10P 2.0
L1 a @ [C)
snH - AT0pF 1| o, S O Gio |15 GO
cs a
n w o 1.8pF 100pn 2 /M| 14 SDo
X i A S [ s 1o A7108 o s
1l Il 1 68nHl_. 82nH[_ M
9pF ) 8.2pF C19 0 3 SToF L2 i—+ o ol s
s 10pF 4.7pF NC P 12nH R 0
= 33nH L L L o .|||ﬁ| ®—viowo J o VDD 11_]_ AL
- - - u i
HPF — LPF 1 P 2% o _ T
10nF o 0 > X X
Rl ROf \on RO =
o ca 2 _ — ¢
22uF InF . Q X 2
L L S = CONR2P1.27
cry o 5
22n
Ill_ﬂ_ N !
o B0 12.8MHz 2
o e 2 e N A i = CONRZP1.27
Xtal Cload #iX{H 20 pF
19.2 MD7108-A80 (868MHz Band)
= | | | | uL
<(‘ 8 o 9 S J3
L1 c15 Q g O o REGI
o g;ang 470pF_1 BP*RSSI? & a5 cial S :
1.8pF 100 2 14_SDIO @ g
QIERX = 5 » & J_| o pFH () €)Y oL :
It Il fW\TW | 3 A7108 soK |18 5K DIO 6
J.IQpF 8|!2pF Lo 6.8nHL o 12nHL ! 2 4 oos 12 Cs c :
s IlOpF IS.GpF INC GhD &
= 3.3nH L L L 44 VID_D MJ\LDD FLL XOK 10
= = = I I - C7
HPF = LPF -I||—| 28 94 Ilu': CON/10P 2.0
- J4
| N [ [ . -
- = —
HPF, LPF is safety for CE S EE = Conepz0
>
c10 -
NCI = CONRP2.0

Xtal Cload #iX{H 20 pF
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19.3 MD7108-A40 (433MHz Band)

REGI 2
N GND 2
1nF ~ KO 3
433 . J 3 % :
2 2uF of © L 5
VDA Al DO b
ol o o ~ e SOK 2
& 2 € 5 9 =5
= = U1 GND 9
:‘ 2z 98 CLK | 0
11 Ci5 8 o x O o
o CON/10P 2.0
s 39n Hc3 470pF_1 BPj?SSI> G0t 15 GloL
:(ljiDF 100pF || RA D0 14 sbo
L4 L5

Ill_pé =
1

2
| ~ S 27pF 3
|

8.2pF Lo 1l 180l 4
3

g 2pF
3 10pF 22pF 10pH
18” H — — —

l - 1
ci8 R5 ﬁ
| 33nF 820 = Y21ZﬁMHZ
. =

Xtal Cload #iX{H 20 pF

19.4 MD7108-A30 (315MHz Band)

U1l

Z\ & 2 2 28 »
cis 9 . & O o REGI
@ 11
470pF_1 oEsP Giq |15 clot G0 ;
Lo 13
1 2 14_SDIO [clle
TRX = 6 () SDio GioL :
3 13 SOK DIO
RFO A7108 oK g
8
9

.|||_4 | G\D s |12 SCS

GND
. 1 'Il 03] VDA 5 | vID Vo0 VLD D 11 VDD PLL CLK 0
— = 1u
]

C7

I—p
{(
I

GND_PLL

g
a
. 8 o . CONILOP 2.0
A7108 1uF —;
> A g o= — CONRP1.27
HPF, LPF is safety for CE I CE 5
= 0
Ty s
Jll—2:20 | = CONRP1.27
| = NC]

i S 820 Y[?l

12.8MHz

Xtal Cload #iX{H 20 pF
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19.5 MD7108-A50 (470MHz ~510MHz Band)

T B
480MHz Band T 1 o4 -
o x| < =
voa T 2.2uF & o 9 gﬁlg—é
o of o ~| © G2 2
S I I e S :
= N (V)8 DO 5
C15 Z‘ g‘ é % 5 5 ;
L1 E &K = © GND 0
o 3onH © 4100 1| g g™ olL —15__6ial K A
@z @ I_{ — 100pﬂ 2 kA soio |—14 DO CONILOP2
Il Mt o 3 ||27pF 3 | ero oK 13 5K
U Ly Lo L l .
0 C19 C20 C8 4 12 SCS
s NC NC NC 2 | 6D s
= Ne || = L L o e oo 3 3 VoD, Lk VID PLL
= = = 1uF = = u
L LPF -|||—| e 28 o _ i 1
HPF . inF &6 > x % |—|||. !
i Rl AT108 1uF = Conppi7
|—| o o | o g :
2.2uF = ol = A
L £
c17 —= CONRP1.27

'|| 2.2nﬂ |
ci8 RS
|||_| 3;F . 820

=Z

1|

h
o
I

Xtal Cload #iY{E 20 pF

20. 485

ADC Analog to Digital Converter

AFC Automatic Frequency Compensation
AGC Automatic Gain Control

BER Bit Error Rate

BW Bandwidth

CD Carrier Detect

CRC Cyclic Redundancy Check

FEC Forward Error Correction

FIFO First in First out

FSK Frequency Shift Keying

ID Identifier

IF Intermediate Frequency

ISM Industrial, Scientific and Medical
LO Local Oscillator

MCU Micro-Controller Unit

PFD Phase Frequency Detector for PLL
PLL Phase Lock Loop

POR Power on Reset

RX Receiver

RXLO Receiver Local Oscillator

RSSI Received Signal Strength Indicator
SPI Serial to Parallel Interface

SYCK System Clock for digital circuit

TX Transmitter

TXRF Transmitter Radio Frequency
VCO Voltage Controlled Oscillator
XOsC Crystal Oscillator

XREF Crystal Reference frequency
XTAL Crystal
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21 ITHEIEMER

Part No. Package Units Per Reel / Tray
AT1X08AQFIQ QFN20L, Pb Free, Tape & Reel, -40°C~85C 3K
A71X08AQFI QFN20L, Pb Free, Tray, -40°C ~85TC 490EA
A71X08AH Die form, -40°C~85C 250EA
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22. AEER

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

J1OP VIEW

o

15

16

20

unit: inches/mm

Seating Plane

BOTTOM VIEW
~]0.25][C] . D2
11 11 15
) ool
102 |:16
] ]
G @I = =
= ]
A Gj [ ]20
6 |
HNiNGEl
° 5<@~| ~b4
[7T0.10TC]
v
ol =lc
<

Symbol [Dimensionsininches Dimensions in mm
Min Nom Max Min Nom Max
A 0028 | 0030 | 0032 | 070 | 075 | 0.80
A1 0.000- | 0.001 | 0.002 | 000 | 002 | 005
A3 0.008 REF 0.203 REF
b 0.007 | 0.010 | 0012 | 018 | 025 | 030
0.154 | 0158 | 0.161 | 390 | 400 | 4.10
D2 0075 | 0079 | 0.083 | 190 | 200 | 210
E 0.154 | 0158 | 0.161 | 390 | 400 | 4.10
E2 0075 | 0079 | 0.083 | 190 | 200 | 210
[e] 0.020 BSC 0.50 BSC
L 0.012 | 0.016 | 0020 | 030 | 040 | 050
0.003 0.08
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23. EEI{E &

A71X08AQFI

= Part No. : A71X08AQFI
= Pin Count : 20

m Package Type :QFN

= Dimension 2 4*4 mm

= Mark Method : Laser Mark
m Character Type : Arial

J
- A<7108
""""""""""""""""""""""""" c2
- NINNNNNNNRE
¢ C3
Y] YwiwX [
Si< <
D B
|
& CHARACTER SIZE : (Unitin mm)
A:0.55 : DATECODE
B :0.36 .
C1:025 C2:03 C3:02 : PKG HOUSE ID
0o IIIIIIIII LoTNo.
E=G X. 9 characters)
1=J
K=L
<A 7108
“0.68 1.60

Apr., 2011, Version 0.2 53 AMICCOM Electronics Corporation



A7108
315/433/868/915MHz FSK/GFSK Transceiver

24 3R & 2k (Reflow)
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25. R

Cover / Carrier Tape Dimension

Unit: mm
TYPE P A0 BO PO P1 DO D1 E F W
20 QFN 4*4 8 4.35 4.35 4.0 2.0 1.5 1.5 1.75 5.5 12
24 QFN 4*4 8 4.4 4.4 4.0 2.0 1.5 1.5 1.75 5.5 12
32 QFN 5*5 8 5.25 5.25 4.0 2.0 1.5 1.5 1.75 5.5 12
QFN3*3/ DFN-10 4 3.2 3.2 4.0 2.0 1.5 - 1.75 1.9 8
20 SSOP 12 8.2 7.5 4.0 2.0 1.5 1.5 1.75 7.5 16
24 SSOP 12 8.2 8.8 4.0 2.0 1.5 1.5 1.75 7.5 16
—] | —
COWER TAFE
L TH
™ [T ko
CROSSECTION
TYPE KO t COVER TAPE WIDTH

20 QFN (4X4) 1.1 0.3 9.2

24 QFN (4X4) 1.4 0.3 9.2

32 QFN (5X5) 1.1 0.3 9.2

QFN3*3/ DFN-10 0.75 0.25 8
20 SSOP 2.5 0.3 13.3
24 SSOP 2.1 0.3 13.3
55
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REEL DIMENSIONS

Unit: mm
TYPE G N T M D K L R
20 QFN(4X4)
24 QFN(4X4) 12.8+0.6/- 13.0+0.5/- 330+
32 QFN(5X5) 04 100 REF |18.2(MAX) |1.75+0.25 0.2 2.0+0.5 0.00/-1.0 20.2
QFN(3X3) / DFN-10
20 SSOP 16.4+2.0/- 13.0+0.2/- 330+
24 SSOP 100 REF|22.4(MAX) |1.75+0.25 1.9+0.415 5o/-1.0| 20-2
0.0 0.2 ' '
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26 Product Status

Data Sheet Identification | Product Status Definition

Objective Planned or Under Development This data sheet contains the design
specifications for product development.
Specifications may change in any manner
without notice.

Preliminary Engineering Samples This data sheet contains preliminary data, and
and First Production supplementary data will be published at a later
date. AMICCOM reserves the right to make
changes at any time without notice in order to
improve design and supply the best possible
product.

No Identification Noted Full Production This data sheet contains the final specifications.
AMICCOM reserves the right to make changes
at any time without notice in order to improve
design and supply the best possible product.
Obsolete Not In Production This data sheet contains specifications on a
product that has been discontinued by
AMICCOM. The data sheet is printed for
reference information only.

RF ICspinfee{0)]!
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30078 Frir Rl Tolkbd X AT —#—5 1 A3
Tel: 886—3—-5785818
Fax: 886—3—5785819
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