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1. MCU Interface - 3 Wire SPI

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

SCK\g\,zL T

tS % tS | | tHSDIQ tHIGHI tLow tHSENB
tR tF

SCN

#— 4+
SDATA RIW >< AB-1 ><£ AO >< D15 ><D14-1>< DO
./ L

3-wire Control Interface Write
Timing Diagram Address In Data In

o\ 4\
ﬂﬁ

INXT

tCD! tHSENB

SCN

3-wire Control Interface Read
Timing Diagram Address In Bus Turnaround Data Out

SDATA RIW >< AB-1 >< AO >(<t D15 ><D14-l>< DO
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2. Reigster Initialization

O Fr B HET Soft Reset. Wi Power Up FILAbWIGG B E . (F/] RF_Initial(), 7E
RF_Initail () BLAR Y 75 R B B s 1R . e &, #l AGC. MIC REE. VoX IR, 1
HIERE . RETThER, WEME.

Beken Corporation
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3. TX/Rx Audio

1) VIR EBRUCIRE N IER Speech #isl, W HEATIET (300~3kHz) WA .

2) JFEEY FEi%&E RF_EnterCompander(), J%H/EH fd ] RF_ExitCompander()

Register Default Description

REG_31<3> 0 Enable Compander Function.
1= Enable; 0=Disable
REG_28<15:14> 0b01 Expander (AF Rx) Ratio.

00=Disable; 01=1:2; 10=1:3; 11=1:4

REG_28<13:7>  0x56 Expander (AF Rx) 0 dB point(dB)
REG_28<6:0> 0x38 Expander (AF Rx) noise point(dB)
REG _29<15:14> 0b10 Compress (AF Tx) Ratio.

00=Disable; 01=1.333:1; 10=2:1; 11=4:1
REG_29<13:7>  0x56 Compress (AF Tx) 0 dB point(dB)
REG_29<6.:0> 0x40 Compress (AF Tx) noise point(dB)

REG_6F<6:0> Read Only  AF Tx/Rx Input Amplitude(dB)

3) JFREE E % B RF_EnterScramble(), XH#4if#H 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

4) JEPARTTRALRE

Beken Corporation
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Register Default Description

REG_2B<10> 0 Disable AF Rx HPF300 filter.
O=Enable; 1=Disable

REG_2B<9> 0 Disable AF Rx LPF3K filter.
O=Enable; 1=Disable

REG_2B<8> 0 Disable AF Rx de-emphasis filter.
O=Enable; 1=Disable

REG_2B<2> 0 Disable AF Tx HPF300 filter.
O=Enable; 1=Disable

REG_2B<1> 0 Disable AF Tx LPF1 filter.
0O=Enable; 1=Disable

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

REG_43<8:6> | 0b001 AF Tx LPF2 filter Band Width (Apass=1dB) Selection.
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 =3.5 kHz

5) AT S HEAE ] RF_SetAfResponse(u8 tx, u8 f3k, u8 db), H: &3 tx=1 K §/tx=0
Bk, f3k=1 % 3kHz/f3k=0 %% 300Hz, db=1%7E[H-1~+4dB. ]1:
K+ 300Hz 15k 2dB: RF_SetAfResponse(1,0,2);
B2k 3kHz /) 3dB: RF_SetAfResponse(0,1,-3);

Beken Corporation
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6) ZIHERE

Register Default Description

REG_48<11:10> 0b00 AF Rx Gain1.
00=0dB;01=-6dB;10=-12dB;11=-18dB
REG_48<9:4> 0x3C AF Rx Gain2.
-26dB~5.5dB, 0.5dB/step.
0x00=mute
REG_48<3:0> 0b1111 AF DAC Gain (after Gain1 and Gain2).

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

7) RS B E R mute

Register Default Description

REG _40<12> 1 Enable RF Tx Deviation.
1=Enable; 0=Disable

REG_40<11:0> 0x4D0 RF Tx Deviation Tuning (Apply for both in-band signal
and sub-audio signal).
0=min; OxFFF=max

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

1=Mute; 0=Normal

8) MIC REE&E

Register Default Description

REG_7D<4:0>  0x10 MIC Sensitivity Tuning.

0x00=min; 0x1F=max; 0.5dB/step

9) AF %L {# 1] RF_SetAf(u8 mode), ™ AAMLHR T . #&/nH A Z% RF_Key(), /™
'R E IR RN T 275 RF_Call()

Beken Corporation
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4. CTCSS/CDCSS

1) JFJ5 CTCSS i Z i & RF_SetCtcss()fll RF_SetCtc2(), H 1 5 # N H T # s R 55Hz
(g HAth 100Hz LALPIAIER) ) CTCSS Ei%; #i H T3 & §F 1IE% CTCSS.

2) JFJi CDCSS % ZE % B RF_SetCdcss(), 7 ¥ H 134.4Hz i fl CDCSS 4.
3) KMIH I H RF_ExitSubau()

4y RGP A R S ] RF_GenTail(), AR #5424 CTC120/CTC180/CTC240,
1 RF_GenTail(CTC180) ; 4% 41l J& &% ( i 55Hz ) {# fil Z % CTC55,
RF_GenTail(CTC55); 7E CDCSS #ixt F/=/k 134.4Hz R {#f1Z% CTC134, Wi
RF_GenTail(CTC134)

5) LHL CTCSS kA1l RF_GetCtess(), &A1 Fxie®] CTC1 (FE CTC), iRlH 2 %
A F] CTC2 (4n 55Hz % ); 2 CDCSS {RA# ] RF_GetCdcess(), i&lal 1 F£on
%] CDC 1ERY, &\l 2 F/RUE] CDC Jehth; SeHUAHA B E RS 8 RF_GetTail(), iR
Bl 1 FRRURE] 120° A0 A4 25, R[] 2 RonIeE] 180° A A8 1k B, iRIAl 3 RIRiK

F) 240° MM B -
Register Default Description
REG_51<15> 0 1=Enable Tx CTCSS/CDCSS; 0=Disable
REG_51<14> 0 1= GPIO6 Input for CDCSS; 0=Normal Mode
REG_51<13> 0 1=Transmit negative CDCSS code
0=Transmit positive CDCSS code
REG 51<12> 0 CTCSS/CDCSS mode selection.
1=CTCSS, 0=CDCSS
REG _51<11> 0 CDCSS 24/23bit selection.
1=24bit, 0=23bit
REG _51<10> 0 1050Hz Detection Mode.
1=1050/4 Detect Enable, CTC1 should be set to
1050/4 Hz
REG_51<9> 0 Auto CDCSS Bw Mode.

1=Disable; 0=Enable.
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Register Default Description

REG_51<8> 0 Auto CTCSS Bw Mode.
0O=Enable; 1=Disable
REG _51<6:0> 0 CTCSS/CDCSS Tx Gain1 Tuning.
0=min; Ox7F=max
REG_2E<9:8> 0x10 CTCSS/CDCSS Tx Gain2 Tuning (after Gain1).
00=12dB; 01=6dB; 10=0dB; 11=-6dB
REG_07<15:0> When <13>=0 for CTC1 or CDCSS 134.4Hz
<12:0>=CTC1 frequency 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

When<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

REG_08<15:0> <15>=1 for CDCSS high 12bit
<15>=0 for CDCSS low 12bit
<11:0>=CDCSS high/low 12bit code

REG_52<15> 0 Enable 120/180/240 degree shift CTCSS or 134.4Hz
Tail when CDCSS mode.

0=Normal, 1=Enable

Beken Corporation
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Default

Description

REG_52<14:13>

REG_52<12>

REG_52<11:6>
REG_52<5:0>

REG_0C<15:14>

REG_0C<13:12>

REG_0C<10:11>

Beken Corporation

0600

0x0A
OxOF

Read Only

Read Only

Read Only

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

00= for 134.4Hz CTCSS Tail when CDCSS mode.
01= CTCSSO0 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=CTCSSO0 120°phase shift,
10= CTCSSO0 180°phase shift

11= CTCSSO0 240°phase shift

<11>:CTC2(55Hz) received

<10>:CTC1 received
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5. SELCALL

1) JFJ3 SELCALL(5Tone)#:{# il RF_Enter5tone(), 1% REAN T RASIR 2%, 50
PR R STIEEEAT TR, Ao B R T .

2) iBH SELCALL(5Tone)t=\fi Hl RF_Exit5tone()

3) K4 SELCALL(5Tone)f##/f] RF_5toneTransmit(), {4 ] MCU T R4 & 55 56 e & 5
SELCALL(5Tone){i4ii% (Tone1).

4) U SELCALL(5Tone)f#i [l RF_5toneReceive(), i&[nl 1 M, iR [H 0 %I

Beken Corporation
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6. DTMF

1) JFJ5 DTMF #f# il RF_EnterDtmf(), i%sEU{X % DTMF 20088 280, U0 TR
RAHEMAAT THE, AR Ew F T .

2) iEH DTMF #:0fd F§ RF_ExitDtmf()

3) &4+ DTMF ffi i RF_DtmfTransmit(), {81 MCU 1 i R4 A A5 5 46 A S DTMF ()55
# (Tone1+Tone2).

4) P DTMF ¢ ] RF_DtmfReceive(), iR[A] 1 &0, i&[5] 0 B3

Register Default Description

REG_70<15> 0 Enable TONE1
1=Enable; 0=Disable.

REG_70<14:8> 0 TONET1 tuning gain

REG_70<7> 0 Enable TONEZ2
1=Enable; 0=Disable.

REG _70<6:0> 0 TONEZ2/FSK tuning gain

REG_71<15:0> 0x8517 TONE1/Scramble 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_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.

Beken Corporation
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7. FSK

1) JFi FSK #=X ffH RF_EnterFsk(), A& miZliE &M, Hu LUR ik
AN DTMF/SELCALL #aUti7#ei. FSK M X %7985 Tone2 HFfiss B . M
2400bps Rz T EIF)E 7w X FSK2400

2) BHfERA] RF_ExitFsk()

3) k4% FSK {#iffl RF_FskTransmit(), [l 1 W, i#&[E] 0 &Ih

4) FSK mif%: (CRC HNA[ik), WRZE 7 BKA815/BK4818 T E AL Data #4756k
BK4815/BK4818FSK i #4 B[] Addr/Type/Size/CRCA/Payload/CRCB  ##f 4H. i,
JF HokPE BKA819 FSK izt i) CRC #5747y, & EAH[F M) Preamble 1 SyncWord

5) 4%k FSK {#i/f] RF_FskReceive(), ikl 1 &%, i&[E 0 HIh

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

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

REG_58<9:8> 00 FSK Rx Gain.

Beken Corporation




BK4819 Application Note v1.0

Register Default Description

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 BandWidth 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;

O=Disable.
REG_59<15> 0 Clear TX FIFO, 1=clear
REG_59<14> 0 Clear RX FIFO, 1=clear
REG_59<13> 0 1=Enable FSK Scramble
REG_59<12> 0 1=Enable FSK RX
REG_59<11> 0 1=Enable FSK TX
REG_59<10> 0 1=Invert FSK data when RX
REG_59<9> 0 1=Invert FSK data when TX
REG_59<7:4> 0 FSK Preamble Length Selection

0=1 byte; 1=2 bytes; 2=3 bytes; ...; 15=16 bytes.
REG_59<3> 0 FSK SyncLength Selection.
1=4 bytes (FSK Sync Byte

0,1,2,3) 0=2 bytes (FSK Sync

Byte 0,1)
REG_b5A<15:8>  0x85 FSK Sync Byte 0 (Sync Byte O first, then 1,2,3)
REG_5A<7:0> OxCF FSK Sync Byte 1

Beken Corporation
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Register Default Description
REG_5B<15:8>  0OxAB FSK Sync Byte 2
REG_5B<7:0> 0x45 FSK Sync Byte 3
REG_5C<6> 1 CRC Option

Enable. 1=Enable;

O=Disable.
REG_5D<15:8> | OxOF FSK Data Length(Byte)

Low 8hits(Total 11 bits for BK4819). For example, OxF

means 16 bytes length.
REG_5D<7:5> 0 FSK Data Length(Byte)

High 3bits(Total 11 bits for BK4819).

REG_5E<9:3> 64 FSK Tx FIFO (Total 128 Words) Almost Empty
Threshold.

REG_5E<2:0> 4 FSK Rx FIFO (Total 8 Words) Almost Full Threshold.

REG 5F<15:0> x FSK Word Input/Output.

REG_70<6:0> 0 TONEZ2/FSK tuning gain

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_0B<7> Read Only  FSK Rx SyncN Found.
REG_0B<6> Read Only | FSK Rx SyncP Found.
REG_0B<4> Read Only FSK Rx CRC Indicator. 1=CRC Pass; 0=CRC Fail.

Beken Corporation
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8. MDC1200

1) JF)5 MDC KRl RF_EnterMdc(), R4 520 %) 1EH 55U Wr, H ol LU EFEA
DTMF/SELCALL #0370 . MDC i# R %7 /785 5 Tone2 A fFas & . BN
1200/1800, #4843 ] 1200/2400 #i:07F BHT JH % & X MDC2400

2) EH#EH RF_ExitMdc()

3) K4 MDC f# /] RF_MdcTransmit(), i[nl 1 2M, &[0 0 %3h

4) %I MDC 1# ] RF_MdcReceive(), &A1 %, iR[E 0 Bl

5) A% HDC1200

Beken Corporation
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9. NOAA SAME

1) Ut NOAA SAME f4fdi il RF_EnterNoaa (), AS£xRZua 3 1E 5 358l Wr, H.AT ARk
A NOAA X HEATH2U5 . NOAA R 271728 5 Tone2 #1728 & 1

2) iEH ¥ RF_ExitNoaa()

3) UL FSK f§ | RF_NoaaReceive(), i&[Fl 1 &M, &\l 0 ALYy, MCU HRAR I ad ik
AT AR EE

Beken Corporation
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10. VoX
1) JFJ3 VoX fdifil RF_EnterVox(); J<M{# /] RF_ExitVox()
2) FRE VoX RS RF_GetVox(), &A1 Ug®] MIC i&%, iR\ 0 KRIKENHE .

3) 3KHX VoX Mgl ] RF_GetVoxAmp(), ix[Hl{fJy MIC i&# M@, ft MCU HAT VoX #

Wi fs H o
Register Default Description
REG_31<2> 0 Enable VOX detection.

1=Enable; 0=Disable

REG_7A<15:12> 8 VoX=0 Detection delay, *128ms
REG_46<10:0>  0x50 Voice Amplitude Threshold for VOX=1 detect
REG_79<15:11> 8 VoX Detection Interval Time.
REG_79<10:0> | 0x40 Voice Amplitude Threshold for VOX=0 detect

REG _64<15:0> | Read Only | Voice Amplitude Out.

REG_0C<2> Read Only | VoX Indicator 0: No 1: Yes

Beken Corporation
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11. Power Saving

1) #ENBEHRAE ] RF_Sleep(), Meli il LA # i RF_WakeUp(), 8] LB #H:3E A K 5t
RF_Txon()ak##% i RF_Rxon()
2) MERRIRAS T L4 200uA~300uA; Wil j5 IDLE HLEZ) 3mA

Register Default Description

REG_37<14:12>  0b001 DSP Voltage Setting.

REG_37<11> 1 ANA LDO Selection. 1=2.7v, 0=2.4v
REG_37<10> 1 VCO LDO Selection. 1=2.7v, 0=2.4v
REG_37<9> 1 RF LDO Selection. 1=2.7v, 0=2.4v
REG_37<8> 1 PLL LDO Selection. 1=2.7v, 0=2.4v
REG_37<7> 0 ANA LDO Bypass. 1=Bypass, O=Enable.
REG_37<6> 0 VCO LDO Bypass. 1=Bypass, O=Enable.
REG_37<5> 0 RF LDO Bypass. 1=Bypass, 0=Enable.
REG_37<4> 0 PLL LDO Bypass. 1=Bypass, O=Enable.
REG_37<3> 0 Reserved.
REG_37<2> 0 DSP Enable.

1=Enable,

O=Disable.
REG_37<1> 0 XTAL Enable.

1=Enable,

O=Disable.
REG_37<0> 0 Band-Gap Enable.1=Enable, 0=Disable.
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12. Tx/Rx Mode Switch

1) RHHEM RF_Txon()

2) EfEH RF_Rxon()

3) KFAMIE (kX E) K, fEH RF_Txon_Beep()

4) SR CRAIGE A R 5 % 2 MICP 5 MICN Ji1, 2380 K it ) i EARO il
HEFINHO K, FH RF_Rxon_Disc(), mliE#f& 7 R f PAOUT i(H VCO 5%

HANE IR A AL
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<8> 0 DISC Mode Disable.
1=Disable, O=Enable.
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.
1=Enable, 0=Disable
REG_30<1> 0 Tx DSP Enable.
1=Enable, 0=Disable
REG_30<0> 0 Rx DSP Enable.

1=Enable, 0=Disable
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13. Squelch, RSSI, Ex-Noise, Gltich

At RF_GetRssi(), RF_GetNoise(), RF_GetGlitch()ZREUH R 2%, T3 B Bk

%
Register Default Description
REG 78<15:8> @ 0x48 RSSI threshold for Squelch=1, 0.5dB/step
REG_78<7:0> 0x46 RSSI threshold for Squelch =0, 0.5dB/step
REG _4F<14:8> @ Ox2F Ex-noise threshold for Squelch =0
REG_4F<6:0> Ox2E Ex-noise threshold for Squelch =1
REG_4D<7:0> 0x20 Glitch threshold for Squelch =0
REG_4E<7:0> 0x08 Glitch threshold for Squelch =1
REG_4E<13:11> 0b101 Squelch=1 Delay Setting.
REG_4E<10:9> | 0b111 Squelch=0 Delay Setting.
REG_67<8:0> Read 0.5dB/step, RSS! (dBm) ~= REG_67<8:0>/2 — 160.
Only
REG_65<6:0> Read Ex-noise indicator, dB/step.
Only
REG_63<7:0> Read Glitch indicator.
Only
REG_0C<1> Read Squelch result output.
Only 1=Link; O=Loss

Beken Corporation
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14. AFC, ALC, MIC AGC

MIC PGA 125 B s HI AT MIC 15 5370, g KIEE MIC (55 ARKE KN . H
£ DMR J7 &b RSN B % 5 Th R (REG_19<15>=1), [HIf ALC I fig th i 5% ]
(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_4B<5> 0 AF Level Controller(ALC) Disable.

1=Disable; 0=Enable.

Beken Corporation
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15. Frequency Setting

BEMFEEH RF_SetFreq(u16 freq_hi16, u16 freq_lo16), EE#HE 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 'E 409.75MHz #ii i, Il RF_SetFreq((40975000>>16)&0xFFFF, 40975000&0xFFFF)

Beken Corporation
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16. 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(OQutput 0 V)
REG_36<5:3> | 0b111 PA Gain1 Tuning.

111(max)->000(min)
REG_36<2:0> | 0b111 PA Gain2 Tuning.

111(max)->000(min)

DiFmhE G
Power(dBm) PA Gainl

o oaeam

111 7.26 7.01 6.67 6.17 5.39 4.10 1.52 -5.02
110 6.38 6.08 5.67 6.06 4.12 253 -0.72 -9.45
101 5.65 5.30 4.82 4.13 3.03 1.18 -2.58 -13.4
100 5.01 4.62 4.08 3.30 2.08 0.01 -4.16 -16.9
011 4.19 3.73 3.11 2.21 0.84 -1.48 -6.11 -20.5
010 2.60 2.04 1.24 0.13 -156 -4.25 -9.50 -22.9
001 1.04 03 -0.63 -198 -390 -6.80 -12.3 -23.7

-0.70 -151 -265 -416 -6.20 -935 -149 -243

Beken Corporation




BK4819 Application Note v1.0

17. Interrupt

1) FE ST HiEE GPIO iEH (W GPIO WE WD, Wnlf# REG_0C<0>(i, m=f
B, BRI,

2) AT AR GPIO B, kB X REG_02 S 74 SAE mAEKIG R,
RF_Write (0x02,0x0000); //clear interrupt

3) rhibrm Y (EPkrar £y REG_0C<0> 1) A2, SRS, ZEiEERTE, 74
RERIRIP W ER.

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.
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.
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Register Default Description
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.
REG_3F<3> 0 Squelch Found Interrupt Enable.
1=Enable; 0=Disable.
REG_3F<2> 0 Squelch Lost Interrupt Enable.
1=Enable; 0=Disable.
REG_3F<1> 0 FSK Rx Sync Interrupt Enable.
1=Enable; 0=Disable.
REG_02<15> Read Only = FSK Tx Finished Interrupt.
REG_02<14> Read Only  FSK FIFO Almost Empty Interrupt Enable.
REG_02<13> Read Only  FSK Rx Finished Interrupt Enable.
REG _02<12> Read Only = FSK FIFO Almost Full Interrupt.
REG _02<11> Read Only  DTMF/5TONE Found Interrupt.
REG_02<10> | Read Only = CTCSS/CDCSS Tail Found Interrupt.
REG_02<9> Read Only ~ CDCSS Found Interrupt.
REG _02<8> Read Only ~ CDCSS Lost Interrupt.
REG_02<7> Read Only = CTCSS Found Interrupt.
REG_02<6> Read Only = CTCSS Lost Interrupt.
REG_02<5> Read Only | VoX Found Interrupt.
REG_02<4> Read Only  VoX Lost Interrupt.
REG _02<3> Read Only | Squelch Found Interrupt.
REG_02<2> Read Only = Squelch Lost Interrupt.
REG_02<1> Read Only  FSK Rx Sync Interrupt.
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18. GPIO

1) ARPEXTRIA PIN &40 H pE 08 ] RF_SetGpioOut(u8 num, u8 type, u8 val), H: /' num
NN, type NI, val A GPIO #it A FaamtE . kAP S %R

14 driver.c

2) 3KEL GPIO # AMEA#H] RF_GetGpioln(u8 num), H: num AN #% S .

Register Default Description

REG_0A<6> Read Only  GPIO6 Input Indicator. 1=High; O=Low.
REG_0A<5> Read Only  GPIOS5 Input Indicator. 1=High; O=Low.
REG_0A<4> Read Only  GPIO4 Input Indicator. 1=High; O=Low.
REG_0A<3> Read Only  GPIO3 Input Indicator. 1=High; O=Low.
REG_0A<2> Read Only  GPIO2 Input Indicator. 1=High; O=Low.
REG_0A<1> Read Only  GPIO1 Input Indicator. 1=High; O=Low.

REG_0A<0> Read Only  GPIOO Input Indicator. 1=High; O=Low.

REG_33<14> 1 GPIO6 Output Disable. 1=Disable; O=Enable.
REG_33<13> 1 GPIO5 Output Disable. 1=Disable; 0=Enable.
REG_33<12> 1 GPI104 Output Disable. 1=Disable; O=Enable.
REG_33<11> 1 GPIO3 Output Disable. 1=Disable; 0=Enable.
REG_33<10> 1 GPIO2 Output Disable. 1=Disable; O=Enable.
REG_33<9> 1 GPIO1 Output Disable. 1=Disable; O=Enable.
REG_33<8> il GPIOO0 Output Disable. 1=Disable; 0=Enable.
REG_33<6> 0 GPIO6 Output Value(if enabled). 1= High; O=Low
REG_33<5> 0 GPIO5 Output Value(if enabled). 1= High; O=Low
REG_33<4> 0 GPI104 Output Value(if enabled). 1= High; O=Low
REG_33<3> 0 GPIO3 Output Value(if enabled). 1= High; O=Low
REG_33<2> 0 GPIO2 Output Value(if enabled). 1= High; O=Low
REG_33<1> 0 GPIO1 Output Value(if enabled). 1= High; O=Low
REG_33<0> 0 GPIOO0 Output Value(if enabled). 1= High; O=Low
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Description

REG_34<15:12> 0x0

REG_34<11:8> 0x0

REG_34<7:4> 0x0

REG_34<3:0> 0x0

REG_35<11:8> 0x0

REG_35<7:4>  0x0

REG_35<3:0> 0x0

Beken Corporation

GPIO3 Output Type Selection.

The Definitions is the same as REG_34<3:0>.
GPIO2 Output Type Selection.

The Definitions is the same as REG_34<3:0>.
GPIO1 Output Type Selection.

The Definitions is the same as REG_34<3:0>.
GPIOO0 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

7=Tail Detected Result

8=DTMF/5Tone Symbol Received Flag
9=CTCSS/CDCSS Digital Wave
Others=Reserved

GPIO6 Output Type Selection.

The Definitions is the same as REG_34<3:0>.
GPIO5 Output Type Selection.

The Definitions is the same as REG_34<3:0>.
GPI04 Output Type Selection.

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

WP HE 26M, 25.6M, 13M, 12.8M, 19.2M Fil 38.4M 1 i A miiE kh. BRIk 26M, %
i H 26M 4b 1) H At S R & & 5 & kb ff B RF_SetXtal(u8 mode) ,
RF_SetXtal(XTAL19M2)
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20. Frequency Scan

1) H%EH RF_FreqScan() ] LAZREL LNAIN I SR (75 B4 RKIRE>-40dBm), i
8 1 Rk, R O BRI, SRS AFI4 AR FRQ_HI16 f1 FRQ LO16

2) HERE, WEBERRRZMS, #H RF_CtcDesScan()nf3kHL CTCSS ik
CDCSS 15, iz [A] 0 F7x KM, IR [\ 1 IR E| CTCSS HAME 5 N4 54 & CtC_FREQ,
R\l 2 £IRWE] CDCSS H'E N4 R8s DCS_HI12 #1 DCS_LO12

Register Default Description
REG _32<15:14> 0b00 Frequency Scan Time.
00=0.2 Sec; 01=0.4 Sec; 10=0.8 Sec; 11=1.6 Sec
REG_32<0> 0 Frequency Scan Enable.
1=Enable; 0=Disable.
REG_0D<15> Read Only | Frequency Scan Indicator.
1=Busy; 0=Finished.
REG _0D<10:0> Read Only @ Frequency Scan High 16 bits.
REG _0E<15:0> Read Only Frequency Scan Low 16 bits.
= REG_0D<10:0><<16 + REG_0E<15:0>, unit is
10Hz
REG_68<15> Read Only =~ CTCSS Scan Indicator.
1=Busy; 0=Found.
REG _68<12:0> Read Only @ 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
REG_69<15> Read Only = CDCSS Scan Indicator.
1=Busy; 0=Found.
REG_69<14> Read Only = 23 or 24 bit CDCSS Indicator.(for BK4819) 1=24 bit;
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Register Default Description

REG_69<11:0>  Read Only = CDCSS High 12 bits.

REG_6A<11:0> Read Only = CDCSS Low 12 bits.
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21. Channel Spacing

SRR R A, R E LI 12.5k/25k/6.25k/20k, 1T} RF_SetChnSpace(u8 space),
i A\ 54 SPACE_12K5/SPACE_25K/SPACE_6K25/SPACE._20K HlI ] . A f42 5 b 7 ok 14
BRSO B .

Register Default Description

REG_43<14:12> 0b100 RF filter bandwidth (Apass=0.1dB)

000 = 1.7 kHz

001 = 2 kHz

010 = 2.5 kHz

011 = 3 kHz

100 = 3.75 kHz

101 =4 kHz

110 = 4.25 kHz

111 = 4.5 kHz

if REG_43<5>=1, RF filter bandwidth *=2;
REG_43<11:9> | 0b000 RF filter bandwidth when signal is weak

(Apass=0.1dB)

000 = 1.7 kHz

001 =2 kHz

010 = 2.5 kHz

011 = 3 kHz

100 = 3.75 kHz

101 =4 kHz

110 = 4.25 kHz

111 =4.5 kHz

if REG_43<5>=1, RF filter bandwidth *=2;
REG _43<8:6> 0b001 AF Tx LPF2 filter Band Width (Apass=1dB) Selection.

100 = 4.5 kHz

101 =4.25 kHz
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Register

Default

Description

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 =3.5 kHz

REG_43<5:4>

0600

BW Mode Selection.

00=12.5k; 01=6.25k; 10=25k/20k
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22. Digital Walkie-Talkie

AT SOR UL I T3 22 bypass BT S 4ER 4%, fiH RF_EnterBypass(), &%
i RF_ExitBypass(). A N EREESH Y n] AR E],

void RF EnterBypass() //for dMR
{

RF Write (0x47,REG 47 | 9<<8 | 3); //[11:8]1=9 for Rx; [1]=1 for
gain; [0]=1 for Tx

RF Write (0x7E,REG 7E & OxFFC7); //[5:31=000b for Tx DCC bypass

void RF _ExitBypass ()
{
RF SetAf (MUTE) ;
RF Write (0x7E,REG _TE);
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23. Hardware Design

< GPIO6

<> GPIOS
<> GPIO4
<> GPIO3
<> GPIO2
<> GPIO1
<> GPIOO
<> SDATA
<1 SCN
<1 SCK

S ENE SIS

c1
6.8 pF
4 H slalsl8xgls
N N d O X~
c2 @ JCQ0Q0Q0EGS
o oo oo <Df n 0
<]7HZ_. 1 SRR CERCENCINS)
=] GPIOS NC
e GPIO6 NC
3
c3 |Crystal 2 VCC NC
6.8 pF 1 M X0 Ul NC
5
< — 7 X BK4819 N
6
%— NC NC
7
7 NC VRAMP
EARO <1 |I 1ch 0\ EARO AOUT
8,883
@) O = = ()
28 235353z
OO d| N M| | WO LO|
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24. Revision History

Version Date Description
1.0 September 18, 2021 Initial release
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