FD6818B Application Notes
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1.MCU Interface - 3 Wire SPI

MCU Interface - 3 Wire SPI

Parameter Symbol Min. Typ. Max.
SCK Frequency fSCK OMHz | — 8 MHz
SCK High Time tHIGH 25ns — —
SCK Low Time tLOW 25ns — —
SDATA Input, SCN to SCK?1 Setup tS 20ns — —
SDATA Input to SCKt Hold tHSDATA 10 ns — —
SCN Input to SCK| Hold tHSCN 10ns — —
SCK| to SDATA Qutput Valid tCDV 2ns — 25ns
SCK| to next SCK1 after Address In tINXT 1us — —
SCK, SCN, SDATA, Rise/Fall Time tR,tF — — 10 ns




Reigster Initialization
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Reigster Initialization

2.Reigster Initialization

O H AT Soft Reset. Nk Power Up FLHMAIGIL R E . ] RF_Initial(), 7E RF_Initail() ELARYE 75 R 1% &
BRI TIR . BelicE . B AGC. MIC REUE. VoX IR, HITREE . RHIhER. WHH%.



3. Tx/Rx Audio

1) VHALEERIRS NIEH  Speech #, wl#k4TiEE (300~3kHz) YWk
2) JFREY T E % E RF_EnterCompander(), J<I LY f# ] RF_ExitCompander().
3) ERIEMAGAH—EMa, KM ZERIK REG_7D MM MRFFEAN MIC RESE,

Register

REG_31<3>

REG_28<11:9>

REG_28<8>

REG_28<7:0>

REG_29<11:9>

REG_29<8>

REG_29<7:0>

REG_2A<13:8>

Default

O0b101

0b011

0b010000

Description

Enable Compander Function.

1= Enable; 0=Disable

Rx DCC Filter(HPF1)
000=Bypass DC filter;

Rx AF Noise Gate Enable.

Rx AF Noise Gate Level

Tx DCC Filter(HPF1)
000=Bypass DC filter;

Tx AF Noise Gate Enabile.

Tx AF Noise Gate Level

Noise Gate Time Constant.

Tx/Rx Audio



Tx/Rx Audio
<5:3>for Release Time
<2:0>for Attack Time.

000=0 ms

001=6 ms
010=12 ms
011=24 ms
100=48 ms
101=96 ms
110=192 ms
111=384 ms

REG_2C<14:12> 0b011 AF Amplitude Detection Frame Length,(after Pre/De-
emphasis)
000=0 ms
001=4 ms
010=8ms
011=16 ms



Tx/Rx Audio

111=28 ms

REG_2C<11:6> 0b010001  Pre/De-emphasis DRC Time Constant.
<b:3>for Release Time.
<2:0>for Attack Time.
000=0 ms
001=6 ms
010=12ms
011=24 ms
100=48 ms
101=96 ms
110=192 ms
111=384 ms

REG_2C<5:0> 34 Pre-emhpasis Gain(dB)
24=0dB
25=1dB
34=10dB

REG_2F<13:8> 24 De-emhpasis Gain(dB)
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Tx/Rx Audio
24=0dB
25=1dB
34=10dB

REG_2F<7:5> Ob110 Tx Soft Limiter Factor

000=bypass

111=hard limit

REG_2F<4:0> 24 Tx Soft Limiter Threshold
0=0.5

31=0.99

REG_6F<7:0> Read Only = AF Tx/Rx Input Amplitude(dB)

REG_7E<5:3> 0b101 DC Filter Band Width for Tx (MIC In).
000=Bypass DC filter;

Tx: MIC In->DCC->(CMPRESS)->HPF1->LPF1->PreEmph(->SCRMB)->LPF3K->HPF300->Limiter

Rx: FM Dem Out->HPF1->LPF1->HPF300(->SCRMB)->LPF3K->DeEmph ->(EXPAND)->Volume
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BAVEELR]

4.FF J3 P

i B E RF_EnterScramble(), JCHI#A{# FH RF_ExitScramble().

Register Default Description

REG_31<1> 0 Enable Scramble Function.

1=Enable; 0=Disable

REG_71<15:0> 0x8517 Scramble/Tone1 Frequency Control Word.
=3300(Hz)* 10.32444 for XTAL 13M/26M or

=3300(Hz)* 10.48576 for XTAL
12.8M/19.2M/25.6M/38.4M.

- The scrambler inversion mixing frequency should

be kept between 2.6kHz and 3.5kHz
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TR TR A RE

5. B AT IS e

Register Default Description

REG_2B<10> 0 Disable AF Rx HPF300 filter.

0=Enable; 1=Disable

REG_2B<9> 0 Disable AF Rx LPF3K filter.

0=Enable; 1=Disable

REG_2B<8> 0 Disable AF Rx de-emphasis filter.

0=Enable; 1=Disable

REG_2B<2> 0 Disable AF Tx HPF300 filter.

0=Enable; 1=Disable

REG_2B<1> 0 Disable AF Tx LPF1 filter.

0=Enable; 1=Disable

REG_2B<0> 0 Disable AF Tx pre-emphasis filter.
0=Enable; 1=Disable

REG_43<8:6> | 0b001 AF Tx LPF2 filter Band Width (Apass=1dB) Selection.

13



100 = 4.5 kHz

101 =4.25 kHz

110 = 4 kHz

111 =3.75 kHz

000 = 3 kHz (for 25k Channel Space) 001
= 2.5 kHz (for 12.5k Channel Space)010 =
2.75 kHz

011 =3.5kHz
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R LEINALE S

6. A B 1 %

f# /] RF_SetAfResponse(u8 tx, u8 f3k, u8 db), S tx=1 K Hf/tx=0 2k, f3k=1 %% 3kHz/f3k=0 1%

300Hz, db=ifi#&i[f-1~+4dB. filin:
&4+ 300Hz 14k 2dB: RF_SetAfResponse(1,0,2).

$2I4 3kHz ¥/ 3dB: RF_SetAfResponse(0,1,-3).
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7. BNEERA

Register

REG_48<9:4>

REG_48<3:0>

Default

0x3C

0b1111

Description

AF Rx Gain2.
-28dB~3.5dB, 0.5dB/step.

AF DAC Gain (after Gain1 and Gain2).

1111=max; 0000=min; about 2dB/step

16
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8. K5 B B K R T mute

Register

REG_40<12>

REG_40<11:0>

REG_50<15>

Default

0x4D0

Description

Enable RF Tx Deviation.

1=Enable; 0=Disable

RF Tx Deviation Tuning (Apply for both in-band

signal and sub-audio signal).

0=min; OxFFF=max

Enable AF Tx Mute (for DTMF Tx or other

applications).

1=Mute; 0=Normal

17
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MIC REUZRE

9.MIC REUEXE

Register Default Description

REG_7D<5:0> 0x0e MIC Sensitivity Tuning.
0x00=min; 0x3F=max; 0.5dB/step
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AF fiitHik £

10. AF e #

i ] RF_SetAf(u8 mode), F=/EAMIZE Y. FREIS% RF_Key(), FeER &K S% RF_Call()

Register Default Description

REG_47<13> 1 AF Output Inverse Mode.
1=Inverse

REG_47<11:8> 0x1 AF Output Selection.
0x0=Mute;

0x1=Normal AF Out;
0x2=Tone Out for Rx (Should enable Tone1 first);

0x3=Beep Out for Tx (Should enable Tone1 first andset
REG_03[9]=1 to enable AF;

0x6=CTCSS/CDCSS Out for Rx Test;
0x8=FSK Out for Rx Test;

Others=Reserved;

REG_6E<15:9> ReadOnly = AF Freq Out, Nout. Freq=Nout*25390.625/Rout
Or Freq=Nout*25000/Rout for 19.2M/38.4M

19



AF % %%
REG_6E<8:0> ReadOnly = AF Freq Out, Rout. Freqg=Nout*25390.625/Rout
Or Freg=Nout*25000/Rout for 19.2M/38.4M

20



CTCSS/CDCSS

11. CTCSS/CDCSS

JFfa CTCSS THE i E RF_SetCtcss()fl RF_SetCtc2(), HA 5 & H THUsiiZ 55Hz (A 100Hz LA
WA ) ¥ CTCSS i A Fl FHellcf & 1E% CTCSS.

JF)j3 CDCSS #E %% RF_SetCdcss(), Z#E 134.4Hz i1 CDCSS fi5.

K5 444 F RF_ExitSubau()

KRG &5 AR = A B Al RF_GenTail() , #H 47 2 ¥ f#£ F] 2 #( CTC120/CTC180/CTC240 ,
RF_GenTail(CTC180): #uJfi# (n 55Hz) {#if %4 CTC55, i RF_GenTail(CTC55); /£ CDCSS ##x
B 134.4Hz 51 2% CTC134, 1 RF_GenTail(CTC134)

L CTCSS &M RF_GetCtess(), k[l 1 F£/RU®| CTC1 (£ CTC), k[l 2 Foxi# CTC2 (41 55Hz
FE); L CDCSS IRAE{#H RF_GetCdcess(), i&[Hl 1 /i F CDC IEfS, &[A 2 F/xii 3 CDC Jx i
BEGH AR F RS RF_GetTail(), &[N 1 FoRii] 120208 (LB, R[N 2 TRz 180°AH A5k
i, R 3 Tl 240° MM AL R .

Register Default Description

REG_51<15> 0 1=Enable Tx CTCSS/CDCSS; 0=Disable

REG_51<14> 0 1= GPIOO(PIN2) Input for CDCSS; 0=Normal Mode

REG_51<13> 0 1=Transmit negative CDCSS code

0=Transmit positive CDCSS code
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REG_51<12>

REG_51<11>

REG_51<10>

REG_51<9>

REG_51<8>

REG_51<6:0>

REG_2E<9:8>

REG_07<15:0>

0x10

CTCSS/CDCSS mode selection.
1=CTCSS, 0=CDCSS

CDCSS 24/23bit selection.

1=24bit, 0=23bit

1050Hz Detection Mode.

1=1050/4 Detect Enable, CTC1 should be set to

1050/4 Hz

Auto CDCSS Bw Mode.
1=Disable; 0=Enabile.

Auto CTCSS Bw Mode.
0=Enable; 1=Disable

CTCSS/CDCSS Tx Gain1 Tuning.

0=min; Ox7F=max

CTCSS/CDCSS Tx Gain2 Tuning (after Gain1).
00=12dB; 01=6dB; 10=0dB; 11=-6dB

When <15:13>=0 for CTC1

<12:0>=CTC1 frequency control word

22
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= freq(Hz)* 20.64888 for XTAL 13M/26M or

=freq(Hz)*20.97152 for XTAL
12.8M/19.2M/25.6M/38.4M

When<15:13>=1 for CTC2(Tail 55Hz Rx detection)

<12:0>=CTC2 (should below 100Hz)frequency

control word

= 25391/freq(Hz) for XTAL 13M/26M or

= 25000/freq(Hz) for XTAL
12.8M/19.2M/25.6M/38.4M

When <15:13>=2 for CDCSS 134.4Hz

<12:0>=CDCSS baud rate frequency (134.4Hz)

control word

= freq(Hz)* 20.64888 for XTAL 13M/26M or

=freq(Hz)*20.97152 for XTAL
12.8M/19.2M/25.6M/38.4M

23
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REG_08<15:0>

REG_52<15> 0

REG_52<14:13> 0b00

When<15:13>=3 for CTC3(Tail 62Hz Rx detection)
<12:0>=CTC3 (should below 100Hz)frequency

control word

= 25391/freq(Hz) for XTAL 13M/26M or

= 25000/freq(Hz) for XTAL
12.8M/19.2M/25.6M/38.4M

<15>=1 for CDCSS high 12bit
<15>=0 for CDCSS low 12bit
<11:0>=CDCSS high/low 12bit code

Enable 120/180/240 degree shift CTCSS or 134.4HzTail
when CDCSS mode. When Rx, you can set this bit=1 to
clear CTCSS Phase Shift Detect.

0=Normal, 1=Enable

CTCSS tail mode selection (only valid when
REG_52<15>=1).

00= for 134.4Hz CTCSS Tail when CDCSS mode.

24
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REG_52<12>

REG_52<11:6>

REG_52<5:0>

REG_0C<15:14>

REG_0C<13:12>

REG_0C<4>

O0x0A

OxO0F

Read Only

Read Only

Read Only

01= CTCSS0 120°phase shift,

10= CTCSSO0 180°phase shift

11= CTCSSO0 240°phase shift

CTCSS Detection Threshold Mode,

1=~0.1%; 0=0.1 Hz

CTCSS found detect threshold.

CTCSS lost detect threshold.

<14>:CDCSS positive code received

<15>:CDCSS negative code received

CTCSS Phase Shift Received.
00=No phase shift
01=CTCSS0 120°phase shift,
10= CTCSSO0 180°phase shift
11= CTCSSO0 240°phase shift

<4>:CTC3(62Hz) received

25

CTCSS/CDCSS



CTCSS/CDCSS

REG_0C<10:11> ReadOnly | <11>:CTC2(55Hz) received
<10>:CTC1 received

26



SELCALL

12. SELCALL

1) JFJa SELCALL(5Tone)tislffifl RF_Enter5tone(), i%RENAHEINR 280, #ITTRR . KGHEEKHT T8 E,
AN 5 ) 1E s E AT o

2) i SELCALL(5Tone)tizf¢ifl RF_Exit5tone()

3) k4 SELCALL(5Tone)ff il RF_5toneTransmit(), 4] MCU TH R A 5L BE 4 i ik SELCALL(5Tone)()
SF (Tone1).

4) 25 SELCALL(5Tone)f# [T} RF_5toneReceive(), i&[ml 1 &%, &[] 0 &3

27



13. DTMF

1) JF)5 DTMF &[] RF_EnterDtmf(), &% DTMF 3Ryl 588 S0 TR, A SHmmdteT 17 iE, A
SN ) I AT o

2) B DTMF #{ F RF_ExitDtmf()

3) & 4FDTMF fii F RF_DtmfTransmit(), {EH MCU TS AR 9 A 5 5 58 4 & 5 DTMF (it (Tone1+Tone2).

4) 4%t DTMF f#i/f] RF_DtmfReceive(), i&[Hl 1 %, i#&[A 0 K1)

Register

REG_70<15>

REG_70<14:8>

REG_70<7>

REG_70<6:0>

REG_71<15:0>

Default

0x8517

Description

Enable TONE1

1=Enable; 0=Disable.

TONE1 tuning gain

Enable TONE2
1=Enable; 0=Disable.

TONEZ2/FSK tuning gain

TONE1/Scramble frequency control word.

=freq(Hz)* 10.32444 for XTAL 13M/26M or

28
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DTMF

=freq(Hz)* 10.48576 for XTAL
12.8M/19.2M/25.6M/38.4M.

REG_72<15:0> 0x2854 TONEZ2/FSK frequency control word
=freq(Hz)* 10.32444 for XTAL 13M/26M or

=freq(Hz)* 10.48576 for XTAL
12.8M/19.2M/25.6M/38.4M.

REG_50<15> 0 Enable AF Tx Mute (for DTMF Tx or other

applications).

1=Mute; 0=Normal

REG_0B<11:8> Read Only = DTMF/5Tone Code Received.

29



FSK

14. FSK

1) I FSK B RF_EnterFsk(), AN&mis)iE# 4y, oy bhRi#A DTMF/SELCALL Himtit
T . FSK KA 75 Tone2 H /748 M. 14/ 2400bps #3075 BT /5 %% % X FSK2400

2) R RF_ExitFsk()

3) k4t FSK /i RF_FskTransmit(), i&[al 1 20k, 3Z [ 0 &

4) FSK il (CRC M), W% 3% BKA815/BKA818 NIFEAE Data %) 5¢ /i BK4815/BK4818 FSK
i1 4 1 . 111 Addr/ Type/Size/ CRCA/Payload/CRCB X(#is4lil,  FLocie FD6818BFSK W4 #l (fICRC 14,

% B AR Preamble Al Sync Word.

Preamble Sync Word CRC(opt)

1~16 bytes | 2 or 4 bytes | Config (maximum 1024 words) | 2 bytes
I I 1 word = 2 bytes I

1. 0 FSK 1§ /] RF_FskReceive(), i&[Al 1 2, i&[H 0 B

Register Default Description

REG_58<15:13> | 000 FSK Tx Mode Selection.
000 for FSK1.2K and FSK2.4K Tx;
001 for FFSK1200/1800 Tx;
011 for FFSK1200/2400 Tx;

30



FSK

101 for NOAA SAME Tx

REG_58<12:10> 000 FSK Rx Mode Selection.
000 for FSK1.2K, FSK2.4K Rx and NOAA SAME RY;
111 for FFSK1200/1800 Rx;
100 for FFSK1200/2400 Rx;

REG_58<9:8> 00 FSK Rx Gain.

REG_58<5:4> 00 FSK Preamble Type Selection.

11=0xAA; 10=0x55; 00=0xAA or 0x55 due to the

MSB of FSK Sync Byte 0.
REG_58<3:1> 000 FSK Rx Band Width Setting.

100 for FSK 2.4K and FFSK1200/2400;

000 for FSK 1.2K;

001 for FFSK1200/1800;
010 for NOAA SAME Rx

REG_58<0> 0 FSK Enable.
1=Enable; 0=Disable.

REG_59<15> 0 Clear TX FIFO, 1=clear
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REG_59<14>

REG_59<13>

REG_59<12>

REG_59<11>

REG_59<10>

REG_59<9>

REG_59<7:4>

REG_59<3>

REG_5A<15:8>

REG_5A<7:0>

REG_5B<15:8>

REG_5B<7:0>

REG_5C<6>

0x85

OxCF

O0xAB

0x45

Clear RXFIFO, 1=clear

1=Enable FSK Scramble

1=Enable FSK RX

1=Enable FSK TX

1=Invert FSK data when RX

1=Invert FSK data when TX

FSK Preamble Length Selection

0=1 byte; 1=2 bytes; 2=3 bytes; ...; 15=16 bytes.

FSK Sync Length Selection.
1=4 bytes (FSK Sync Byte 0,1,2,3)
0=2 bytes (FSK Sync Byte 0,1)

FSK Sync Byte 0 (Sync Byte O first, then 1,2,3)

FSK Sync Byte 1

FSK Sync Byte 2

FSK Sync Byte 3

CRC Option Enable.
1=Enable; 0=Disable.

32
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REG_5D<15:8>

REG_5D<7:5>

REG_5E<9:3>

REG_5E<2:0>

REG_5F<15:0>

REG_70<6:0>

REG_72<15:0>

REG_0B<7>

REG_0B<6>

REG_0B<4>

OxOF

64

0x2854

Read Only

Read Only

Read Only

FSK
FSK Data Length(Byte)
Low 8bits(Total 11 bits).

For example, OxF means 16 bytes length.

FSK Data Length(Byte)
High 3bits(Total 11 bits).

FSK Tx FIFO (Total 128 Words) Almost Empty

Threshold.

FSK Rx FIFO (Total 8 Words) Almost Full Threshold.

FSK Word Input/Output.

TONEZ2/FSK tuning gain

TONE2/FSK frequency control word
=freq(Hz)* 10.32444 for XTAL 13M/26M or

=freq(Hz)* 10.48576 for XTAL

12.8M/19.2M/25.6M/38.4M.

FSK Rx SyncN Fround.

FSK Rx SyncP Fround.

FSK Rx CRC Indicator.

33



FSK

1=CRC Pass; 0=CRC Fail.

34



MDC1200

15. MDC1200

1) JFHE MDC #RAEH RF_EnterMdc(), A2 BIES &40, Hal LAFR 28N DTMF/SELCALL #3(it4T
. MDC # %7485 Tone2 aifrds i H. BRIy 1200/1800, #A8fHH] 1200/2400 #0721
% € X MDC2400

2) BHEA RF_ExitMdc()

3) K& MDC 1/ RF_MdcTransmit(), #&[5] 1 &0, i=[E 0 BT

4) $#Ut MDC 1# /] RF_MdcReceive(), i&[al 1 i, i&[A] 0 f&Th

5) T3 HDC1200 iz,
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NOAA SAME

16. NOAA SAME

1) #lkt NOAA SAME 4 ffi i RF_EnterNoaa (), A2 FIEH S0, Hr LAFEE 2\ NOAA #ik4T
. NOAA AR Z 7445 Tone2 Zf7as EH

2) BH{ER RF_ExitNoaa()

3) #l FSK{H RF_NoaaReceive(), iz[H] 1 KW, ix[A] 0 i, MCU ARFEHE P RLEAT il db 2R
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17. VoX

1) JFRE VoX 1§/ RF_EnterVox(): ><Mf#i /1] RF_ExitVox()
2) 3K VoX WRA&MEH RF_GetVox(), iz 1 Y E MIC &%, &I 0 RIKENEE.
3) KW VoX 1@ f# ] RF_GetVoxAmp(), R[FI{E A MIC iEZIRE, ft MCU H1T VoX HIWi .

Register

REG_31<2>

REG_7A<15:12>

REG_46<10:0>

REG_79<15:11>

REG_79<10:0>

REG_64<15:0>

REG_0C<2>

Default

0x50

0x40

Read Only

Read Only

Description

Enable VOX detection.

1=Enable; 0=Disable

VoX=0 Detection delay, *128ms

Voice Amplitude Threshold for VOX=1 detect

VoX Detection Interval Time.

Voice Amplitude Threshold for VOX=0 detect

Voice Amplitude Out.

VoX Indicator
0: No
1: Yes

37
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18. Power Saving

1)  #EAEEIR{EH] RF_Slee(), MufiEn] LU#H RF_WakeUp(), ] LAB %N K5 RF_Txon()Ei##% 1 RF_Rxon()

2) HENRAIRES F HLI 200uA?

Register Default

REG_37<15> 0

REG_37<14:12> 0b001

REG_37<11> 1

REG_37<10> 1

REG_37<9> 1

REG_37<8> 1

REG_37<7> 0

REG_37<6> 0

(Frefih); Ml )5 IDLE ALy 3mA?

Description

DSP Enable.

DSP Voltage Setting.

ANA LDO Selection.

1=2.7v, 0=2.4v

VCO LDO Selection.

1=2.7v, 0=2.4v

RF LDO Selection.
1=2.7v, 0=2.4v

dac_drv2_en

ANA LDO Bypass.

1=Bypass, 0=Enable.

VCO LDO Bypass.

38
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REG_37<5>

REG_37<4>

REG_37<3>

REG_37<2>

REG_37<1>

REG_37<0>

1=Bypass, 0=Enable.

RF LDO Bypass.

1=Bypass, 0=Enable.

ANA LDO ENABLE

RF LDO ENABLE

1=Enable, 0=Disable.

VCO LDO ENABLE

XTAL Enable.

1=Enable, 0=Disable.

Band-Gap Enable.

1=Enable, 0=Disable.

39
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Tx/Rx Mode Switch

19. Tx/Rx Mode Switch

1. RSHMER RF_Txon()
2. R RF_Rxon()
3. REHHME (WK% W, fH  RF_Txon_Beep()

Register Default Description

REG_30<15> 0 VCO Calibration Enable.
1=Enable, 0=Disable

REG_30<13:10> 0 Rx Link Enable (include LNA/MIXER/PGA/ADC).

1111=Enable, 0000=Disable

REG_30<9> 0 AF DAC Enable.
1=Enable, 0=Disable.

REG_30<7:4> 0 PLL/VCO Enable.
1111=Enable, 0000=Disable

REG_30<3> 0 PA Gain Enable.
1=Enable, 0=Disable

REG_30<2> 0 MIC ADC Enable.
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REG_30<1>

REG_30<0>

0

0

1=Enable, 0=Disable

Tx DSP Enable.

1=Enable, 0=Disable

Rx DSP Enable.

1=Enable, 0=Disable
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Squelchuelch, RSSI, Ex-Noise, Gltich

20. Squelchuelch, RSSI, Ex-Noise, Gltich

Alifid RF_GetRssi(), RF_GetNoise(), RF_GetGlitch()ZREUHIN (1S4, {8115 B g5,

Register

REG_78<15:8>

REG_78<7:0>

REG_4F<14:8>

REG_4F<6:0>

REG_4D<7:0>

REG_4E<7:0>

REG_4E<15:12>

REG_4E<11:8>

REG_67<8:0>

REG_65<6:0>

Default

0x48

0x46

Ox2F

O0x2E

0x20

0x08

0b0110

Ob1111

Read

Only

Read

Only

Description

RSSI threshold for Squelch=1, 0.5dB/step

RSSI threshold for Squelch =0, 0.5dB/step

Ex-noise threshold for Squelch =0

Ex-noise threshold for Squelch =1

Glitch threshold for Squelch =0

Glitch threshold for Squelch =1

Squelch=1 Delay Setting.

Squelch=0 Delay Setting.

0.5dB/step, RSSI (dBm) ~= REG_67<8:0>/2 — 160.

Ex-noise indicator, dB/step.
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Squelchuelch, RSSI, Ex-Noise, Gltich

REG_63<7:0> Read Glitch indicator.
Only

REG_0C<1> Read Squelch result output.
Only 1=Link; 0=Loss
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AFC, ALC, MIC AGC

21. AFC, ALC, MIC AGC

MIC PGA ¥z B ah#=Hn & MIC (5 SahAEH, (FEKIREE MIC (5 5 A KEKN . FAE DMR J5 S R S I 8%
FKHILINRE (REG_19<15>=1), [Fif ALC IhRgthpioki (REG_4B<5>=1).

Register Default Description

REG_73<13:11> 0b000 Automatic Frequency Correction(AFC) Range

Selection.

000=max; 111=min

REG_73<4> 0 Automatic Frequency Correction(AFC) Disable.

1=Disable; 0=Enable.

REG_19<15> 1 Automatic MIC PGA Gain Controller(MIC AGC)
Disable.

1=Disable; 0=Enable.

REG_7D<6> 0 AF Level Controller(ALC) Disable.
1=Disable; 0=Enable.

REG_7D<5:0> 28 ALC Make Up Gain(0.5dB)->MIC Sens Gain

REG_53<13:8>  0x11 ALC Time Constant.
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REG_53<4:2>

4

<5:3>for Release Time
<2:0>for Attack Time

000=0 ms

001=6 ms
010=12ms
011=24ms
100=48ms
101=96ms
110=192ms
111=384ms

ALC Amplitude Detection Frame Length

000=0 ms
001=2ms
010=4ms

100=14ms
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Frequency Setting

22. Frequency Setting

W E %/ F] RF_SetFreq(u16 freq_hi16, u16 freq_lo16), 1E&E#H AR: Frequency(Hz)=

(freq_hi16<<16 + freq_lo16)*10

Register Default Description
REG_38<15:0> 0x3A98 Frequency(Hz)= (freq_hi16<<16 + freq_lo16)*10

REG_39<15:0> 0x0271

Wik B 409.75MHz #ii s, Il RF_SetFreq((40975000>>16)&0xFFFF, 40975000&0xFFFF)
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Tx Output Power

23. Tx Output Power

Register Default Description
REG_36<15:8> 0 PA Bias output 0~3.2V
0x00=0V
OxFF=3.2V
REG_36<7> 0 1=Enable PACTL output; 0=Disable(Output 0 V)
REG_36<5:3> 0b111 PA Gain1 Tuning.

111(max)->000(min)

REG_36<2:0> Ob111 PA Gain2 Tuning.
111(max)->000(min)

xR GEh
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7.26

6.38

5.65

5.01

4.19

2.60

1.04

-0.70

7.01

6.08

5.30

4.62

3.73

2.04

0.35

-1.51

6.67

5.67

4.82

4.08

3.1

1.24

-0.63

-2.65

6.17

6.06

4.13

3.30

2.21

0.13

-1.98

-4.16
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5.39

412

3.03

2.08

0.84

-1.56

-3.90

-6.20

4.10

2.53

0.01

-1.48

-4.25

-6.80

-9.35

1.52

-0.72

-2.58

-4.16

-6.11

-9.50

-12.3

-14.9

-5.02

-9.45

-13.4

-16.9

-20.5

-22.9

-23.7

-24.3

Tx Output Power



Interrupt

24. Interrupt
TS 5 AT AR GPIO % (UL GPIO B %D, Wrl4# REG_0C<0>17, mfas, ERMK.
AT S AR GPIO B, ikl x REG_02 # /7 a8 SAE R B RIERR,

RF_Write (0x02,0x0000); //clear interrupt
i Er (b AA R REG_0C<0>Jy 1) A2, AR, S5EEERPW, Afekiithbm &%,
Register Default Description
REG_0C<0> Read Only  Interrupt Indicator.

1=Interrupt Request; 0=No Request.

REG_3F<15> 0 FSK Tx Finished Interrupt Enable.

1=Enable; 0=Disable.

REG_3F<14> 0 FSK FIFO Almost Empty Interrupt Enable.

1=Enable; 0=Disable.

REG_3F<13> 0 FSK Rx Finished Interrupt Enable.

1=Enable; 0=Disable.

REG_3F<12> 0 FSK FIFO Almost Full Interrupt Enable.
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Interrupt

1=Enable; 0=Disable.

REG_3F<11> 0 DTMF/5TONE Found Interrupt Enable.
1=Enable; 0=Disable.

REG_3F<10> 0 CTCSS/CDCSS Tail Found Interrupt Enable.

1=Enable; 0=Disable.

REG_3F<9> 0 CDCSS Found Interrupt Enable.
1=Enable; 0=Disable.

REG_3F<8> 0 CDCSS Lost Interrupt Enable.
1=Enable; 0=Disable.

REG_3F<7> 0 CTCSS Found Interrupt Enable.

1=Enable; 0=Disable.

REG_3F<6> 0 CTCSS Lost Interrupt Enable.
1=Enable; 0=Disable.

REG_3F<5> 0 VoX Found Interrupt Enable.

1=Enable; 0=Disable.

REG_3F<4> 0 VoX Lost Interrupt Enable.

1=Enable; 0=Disable.
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REG_3F<3>

REG_3F<2>

REG_3F<1>

REG_02<15>

REG_02<14>

REG_02<13>

REG_02<12>

REG_02<11>

REG_02<10>

REG_02<9>

REG_02<8>

REG_02<7>

REG_02<6>

REG_02<5>

Read Only

Read Only

Read Only

Read Only

Read Only

Read Only

Read Only

Read Only

Read Only

Read Only

Read Only

Squelch Found Interrupt Enable.

1=Enable; 0=Disable.

Squelch Lost Interrupt Enable.
1=Enable; 0=Disable.

FSK Rx Sync Interrupt Enable.
1=Enable; 0=Disable.

FSK Tx Finished Interrupt.

FSK FIFO Almost Empty Interrupt Enable.

FSK Rx Finished Interrupt Enable.

FSK FIFO Almost Full Interrupt.

DTMF/5TONE Found Interrupt.

CTCSS/CDCSS Tail Found Interrupt.

CDCSS Found Interrupt.

CDCSS Lost Interrupt.

CTCSS Found Interrupt.

CTCSS Lost Interrupt.

VoX Found Interrupt.
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REG_02<4>

REG_02<3>

REG_02<2>

REG_02<1>

Read Only

Read Only

Read Only

Read Only

VoX Lost Interrupt.

Squelch Found Interrupt.

Squelch Lost Interrupt.

FSK Rx Sync Interrupt.
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25. GPIO

1) ARAEXT R PIN K4 B8 ] RF_SetGpioOut(u8 num, u8 type, u8 val), H:#" num Jy GPIO 55,
type AR, val Jy GPIO i Mt E. e 2% drive.c
2) 3L GPIO #i AN {# /] RF_GetGpioln(u8 num), ' num ¥ GPIO 5.

Register

REG_0A<6>

REG_0A<5>

REG_0A<4>

REG_0A<3>

REG_0A<2>

REG_0A<1>

Default

Read Only

Read Only

Read Only

Read Only

Read Only

Read Only

Description

GPIOG6 (PIN28) Input Indicator.

1=High; O=Low.

GPIOS5 (PIN29) Input Indicator.

1=High; 0=Low.

GPIO4(PIN30) Input Indicator.
1=High; 0=Low.

GPIO3 (PIN31) Input Indicator.

1=High; O=Low.

GPIO2 (PIN32) Input Indicator.

1=High; 0=Low.

GPIO1 (PIN1) Input Indicator.
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REG_0A<0>

REG_33<14>

REG_33<13>

REG_33<12>

REG_33<11>

REG_33<10>

REG_33<9>

REG_33<8>

Read Only

1=High; O=Low.

GPIOO0 (PIN2) Input Indicator.
1=High; 0=Low.

GPIO6 (PIN28) Output Disable.

1=Output Disable; 0=Output Enable.

GPIO5 (PIN29) Output Disable.

1=Output Disable; 0=Output Enable.

GPI04 (PIN30) Output Disable.

1=Output Disable; 0=Output Enable.

GPIO3 (PIN31) Output Disable.

1=Qutput Disable; 0=Output Enable.

GPIO2(PIN32) Output Disable.

1=Qutput Disable; 0=Output Enable.

GPIO1 (PIN1) Output Disable.

1=Output Disable; 0=Output Enable.

GPIOO0 (PIN2) Qutput Disable.

1=Output Disable; 0=Output Enable.
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REG_33<6>

REG_33<5>

REG_33<4>

REG_33<3>

REG_33<2>

REG_33<1>

GPIO6 (PIN28) Output Value.

1= High when Output Enable; 0=Low when Output

Enable.

GPIOS5 (PIN29) Output Value.

1= High when Output Enable; 0=Low when Output

Enable.

GPI0O4 (PIN30) Output Value.

1= High when Output Enable; 0=Low when Output

Enable.

GPIO3 (PIN31) Output Value.

1= High when Output Enable; 0=Low when Output

Enable.

GPIO2 (PIN32) Output Value.

1= High when Output Enable; 0=Low when Output

Enable.

GPIO1 (PIN1) Output Value.

1= High when Output Enable; 0=Low when Output

Enable.
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REG_33<0>

REG_34<15:12>

REG_34<11:8>

REG_34<7:4>

REG_34<3:0>

0

0x0

0x0

0x0

0x0

GPIOO0 (PIN2) Output Value.

1= High when Output Enable; 0=Low when Output

Enable.

GPIO3 (PIN31) Output Type Selection.

The Definitions is the same as REG_34<3:0>.

GPIO2 (PIN32) Output Type Selection.

The Definitions is the same as REG_34<3:0>.

GPIO1 (PIN1) Output Type Selection.

The Definitions is the same as REG_34<3:0>.

GPIOO0 (PIN2) Output Type Selection.
0=High/Low

1=Interrupt

2=Squelch

3=VoX

4=CTCSS/CDCSS Compared Result

5=CTCSS Compared Result

6=CDCSS Compared Result
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REG_35<11:8>

REG_35<7:4>

REG_35<3:0>

0x0

0x0

0x0

GPIO
7=Tail Detected Result 8=DTMF/5Tone
Symbol Received Flag
9=CTCSS/CDCSS Digital Wave

Others=Reserved

GPIO6 (PIN28) Output Type Selection.

The Definitions is the same as REG_34<3:0>.

GPIO5 (PIN29) Output Type Selection.

The Definitions is the same as REG_34<3:0>.

GPIO4 (PIN30) Output Type Selection.

The Definitions is the same as REG_34<3:0>.
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XTAL

26. XTAL

1.5 % 26M, 25.6M, 13M, 12.8M, 19.2M 1 38.4M [f] i ikEiiEsh. BRIN 26M, Z{HH 26M A 344
KRR AME ] RF_SetXtal(u8 mode), 1 RF_SetXtal(XTAL19M2)
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Frequency Scan

27. Frequency Scan

1) #AMfEN RF_FreqScan()r] LAZREL LNAIN JIF SRR (fF ZHEOKIERE>-40dBm), &A1 FoRRM, i A
0 TRy, SRS AF| 4R R FRQ_HI16 A1 FRQ_LO16.

ARRW, R 1 o E] CTCSS HAE S A e /AR CtC_FREQ, izl 2 F/xi | 23bit CDCSS, ikl 3
FiE) 24bit CDCSS, 23 5} 24bit CDCSS ¥'5 A4 /5% & DCS_HI12 1 DCS_LO12.

Register Default

REG_32<15:14> 0b00

REG_32<0> 0

REG_0D<15> Read Only

REG_0D<10:0> Read Only

REG_0E<15:0> Read Only

Description

Frequency Scan Time.

00=0.2 Sec; 01=0.4 Sec; 10=0.8 Sec; 11=1.6 Sec

Frequency Scan Enable.

1=Enable; 0=Disable.

Frequency Scan Indicator.

1=Busy; 0=Finished.

Frequency Scan High 16 bits.

Frequency Scan Low 16 bits.

= REG_0D<10:0><<16 + REG_0E<15:0>, unit is 10Hz
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REG_68<15>

REG_68<12:0>

REG_69<15>

REG_69<14>

REG_69<11:0>

REG_6A<11:0>

Read Only

Read Only

Read Only

Read Only

Read Only

Read Only

CTCSS Scan Indicator.

1=Busy; 0=Found.

CTCSS

Frequency.

Frequency(Hz)

= REG_68<12:0>/20.64888 for 13M/26M XTAL and

= REG_68<12:0>/ 20.97152 for

12.8M/19.2M/25.6M/38.4M XTAL

CDCSS Scan Indicator.

1=Busy; 0=Found.

23 or 24 bit CDCSS Indicator.
1=24 bit; 0=23 bit.

CDCSS High 12 bits.

CDCSS Low 12 bits.
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Channel Spacing

28. Channel Spacing

O SRR R R, AEE LK 12.5k/25k/6.25k/20k, f#i ] RF_SetChnSpace(u8 space), #iAZ4;

S

SPACE_12K5/SPACE_25K/SPACE_6K25/SPACE_20K RIT], w]HE bR Rk B & HHo

\

o

Register Default Description

REG_43<14:12> 0b100 RF filter bandwidth (Apass=0.1dB)
000 =2 kHz
001 =2.5kHz
010 =3 kHz
011 =3.5kHz
100 = 4 kHz
101 =4.5kHz
110=5
111 =5.5kHz
if REG_43<5>=1, RF filter bandwidth *=2;

REG_43<11:9>  0b000 RF filter bandwidth when signal is weak

(Apass=0.1dB)
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Channel Spacing
000 =2 kHz
001 =2.5kHz
010 = 3kHz
011 =3.5kHz
100 = 4 kHz
101 = 4.5 kHz
110=5
111 =5.5kHz
if REG_43<5>=1, RF filter bandwidth *=2;

REG_43<8:6> 0b001 AF Tx LPF2 filter Band Width (Apass=1dB) Selection.110
=55
111=5
110 = 4.5 kHz
111 =4 kHz
000 = 3 kHz
001 =2.5kHz
010 = 2.75 kHz
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Channel Spacing

011 =3.5kHz

REG_43<5:4> 0b00 BW Mode Selection.
00=12.5k; 01=6.25k; 10=25k/20k
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Digital Walkie-Talkie

29. Digital Walkie-Talkie

IR W LE FIR 752 bypass FTE S ApE %S, ] RF_EnterBypass(), 1B iZ# =0 H
RF_ExitBypass().
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Hardware Design

30. Hardware Design

See FD6818B Datasheet
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