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Table 1. it iR KE#&
INSA—4H k=1 Min Type Max =2R v
EREE VBAT -0.5 - 5.8 \Y
2CAB3—DJx—RAANERE SCLK,SDIO -0.3 VBAT VBAT+0.3 v
EMERE -40 - 85 °c
RERE -55 - 150 °c
ZEES 0.8 Vpk
EEEM 2 KV
Table 2. HEEEENESEH
INSG A=A His=s Min Typ Max B
EREE VBAT 2 33 45 Y
TORIEB A AEE(ow) SCLK,SDIO 0.3% VBAT v
T ORIER A HEEEH (high) SCLK,SDIO | 0.7% VBAT
TORIES H AEEE(ow) SDIO, TUND 0.2%VBAT v
T OB IAEE H HEEFH (high) SDIO,TUND | 0.8% VBAT v
BIERE -40 - 85 °C
Table 3. B
(BIEIHEMNLURY : VBAT=3V, VIO=3V, TA=25°C)
IS A=A \ BT \ Min Typ \ Max \ B
FM E—K
MG A —T1ATT RABE. BEATH - 32.5 35 mA
NEA—T1AT7>T RABE. EATH - 34 37 mA
TLEBERE—F
NMFA—T1ATT RABE. EATH - 325 35 mA
NEA—T1AT7>T RABE. EATH - 34 37 mA
FiEE—R
NMEFA—T4FTT RABE. BB - 30.5 33 mA
ABA—T1A 72T RABE. EATH - 32 35 mA
BEE—F
MY FA—T 1A TT RABE. EATH - 23 24 mA
NEEA—T 174727 RABE. EATH - 26 27 mA
SHUTDOWN E—FK
FBIEER | 10uA@3V, 45uA@45V | - 10 | 30 | uA
Table 7. K @IRENF 45 1%
INGA—4H Eia=3 Min Typ Max =-¥iv2
32.768KHz /K @ IRENF E 5 iREH ESR - - 100 KQ
KEdFEIREERE K SRS -100 0 100 ppm
12MHz 7K B IRENF E5I iR EH ESR - - 50 KQ
KBEFEIRFERBURS 20 - 20 ppm
Table 8. K@BBEHREE/ OV
INS A=A Hx=1 SiRER Min | Typ | Max | EfiI
RMS Dw4 #A—T 174 H 53 SINAD > 40dB - - 2 ns
ANEEIOYY low ER. ERR -0.1 - 0.4 v
AAEEHOYY high EE. BRE 1.2 - 1.8 v
o8y 7R -100 | 0 100 | ppm
[ ]
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Table 4. S

INTA—A Hia=1 &5 EA Min | Typ | Max | B{i
FM Blig#mE FMfr B R ER M L& 64 - 108 | MHz
TV1 BIR#mE TVifr 56.25| - | 91.75| MHz
TV2 &R ¥ TV2fr 17425 - |222.25/ MHz
B/ARTTARER Zin - 200 - | ohm
B/ARXT7TAAILTUY | Cin - 2 - oF
ZERE Sen Mod=22.5K Ref out SINAD=30dB - 7 - |dBuV
ESHELL SNR URF=1mV Ref out Mod=22.5K - 50 - dB
ATLA RATRE Mod=75K pilot&stereo - 23 - | dBuv
ATLARBE URF=1mV Mod=75K Pilot&Stereo - 31 - dB
ST—RIRBIE IMR Mod=22.5K IMR=RF+2*IF SNR=30dB - 43 - dB
300K [T v JLERE ACS300K Mod=22.5K +/-300K SNR=30dB - NA -

2T 7 ZHNE Mod=22.5K = 1MHz SNR=30dB - 60 - dB
RIZHIE URF=1mV FM mod=22.5K AM mod=30% - 50 - dB
ERF v ILIRIETFE URF=1mV Mod=22.5K Ref out - 0.1 - dB
T —T 17 BB E URF=1mV Mod=22.5K 50uS De loss=6dB 125 - | 4500 | Hz
EH THD URF=1mV Mod=22.5K Ref out Vdd=3V - 0.6 - %
FEAH(MAX) THD URF=1mV Mod=22.5K Max out Vdd=3V - 20 - %
BIESE URF=100mV Mod=75K Ref output - 4 - %
225K R KHE A Vdd=3.6V Urf=1mV Mod=22.5K Max out - 50 - | mw
75K Sx K H A1 Vdd=3.6V Urf=1mV Mod=75K Max out - 600 - | mw
F—T4AEHIEVE—F Vem - |vDD/2| - Y%
—Y 5 - 40 — | ms/chan
FCEN AR - 1 - ses
HIEEMEEE MinV - 2 - v

Table 5.4, KEZEEFMHE

INTGA—Z Hik=3 SR BA Min | Typ | Max | B{i
LW B i %4 & B LWir BEER R & 150 - | 285 | KHz
MW i $# BE MWfr L R ELR M L& 510 - 1730 | KHz
ZERE Sen .=80mm Lind=350-450 ¢ H SNR=20dB - 82 - lauv
ESHELL SNR Mod=30% Urf=100dB  V - 40 | - dB
BT v JL:E R ACS Mod=30% ADJ=RF+/-10KHz SINAD=20dB | - 40 | - dB
% RABTEL S VDD=3.6V Mod=30% Max Vol - 50 | - | mw
0% IRABEH A VDD=3.6V Mod=80% Max Vol - 380 | - | mwW
T —T 17 BB E Urf=100dBuV Mod=30% Loss=6dB 50 - 14000 | Hz
EH THD Urf=100dBuV Mod=30% Ref out - 12 | - %
ST—ARBIE IMR Mod=30% Fimr=Frf+2*IF SINAD=20dB - 50 | - dB
{EFHE LL(MAX) - 49 | - | dB
SUH LA RHEF(MAX) Max Vol Mod=off - 30 | - | mv
B/ARTVTARAE—F R | Zin - >IM | - ohm
F—T14AEHhIEVE—F Vem - | voD2| - v
—Yi5ME - 35 - | s/chan
HC B 5 - 1 - S
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Table 9. 12CAA—Dx1—R  —HU R

INGA—H i =N | Typ | &K | BfI
SCLK &R ¥ Fscl - 400 | KHz
SCLK high LA L% #5585 R Thigh 0.6 - - Us
SCLK low L~ )L F#5 B4 Tlow 1.3 - - Us
12C 315 LAY SDIO FAYDRAAZIU T RNV R Tsu:sta 0.6 - - Us
12C 3% EAYY SDIO TAYY DR FEFEFRE Thd:sta | 0.6 - - Us
12C T SDIO T A% 38 S B Tusitso | 0.6 - - U's
SDIO Input to SCLK T Setup Tsu:dat 100 - - ns

SDIOInput to SCLK | Hold Thd:dat 0 - 900 ns

STOP to START Time Tbuf 1.3 - - U's
Input Filter Pulse Suppression Tsp - - 50 ns
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Table 10. L ¥ X &2 MEHEA

Rego:configure registero (default:ox4c)

Address (Type) BIT Label Default Function Description
0X00 7 power_on o) 1 -Power ON
(RW) o) -Power OFF
6 fm_en 1 1 -FM mode
0 -AM mode
5 tune o 0->1 Trigger tune process
The STC bit is set high when the tune operation is completed
4 seek 0 0->1 Trigger tune process
The STC bit is set high when the tune operation is completed
3 seekup 1 Seek direction control bit
0 -Seek down
1 -Seek up
2 mute 1 1 -Mute L/R channel
0 -Normal operation

1:0 Isv 00 Debug (*1)

Regi:configure registeri(default:0x10)

Address (Type) BIT Label Default Function Description

0x01 7:3 amband ox2 Setting of AM band

(RW) 00000 -LW, 150-285KHz, 3KHz Step
00001 -MW, 520-1710KHz, 5KHz Step
00010 -MW2,522-1620KHz, 9KHz Step
00011 -MW, 3,520-1710, 10KHz Step
00100 -10000, not used
10010 -MW4,520-1730, 5KHz Step
other Custom configuration

2:0 fmband 0X0 Setting of FM band

000 -FM1,87-108MHz
001 -FM2,76-108MHz
010 -FM3,70-93MHz
011 -FM4,76-90MHz
100 -FM5,64-88MHz
101 -TV1,56.25-91.75MHz
110 -TV2,174.75-222.25 MHz
111 -Custom configuration

Reg2:configure register2(default:0x4A)

Address (Type) BIT Label Default Function Description
0x02 7 Isv o debug*1
(RwW) 6 Ref_32k_mode Crystal frequency setting
1 1 -32.768KHz
o -12MHz
5 Mode3K AM mode step setting
o 1 -AM mode 3KHz Step
0 -AM mode 5KHz Step
4:0 Chan[12:8] 0x0A  Upper 5bit, channel value for tune operation
When FM mode:

Freq.=25KHz*CHAN+30MHz
When AM mode, 5KHz spacing mode:

Channel Freq.=5KHz*CHAN
When AM mode, 3KHz spacing mode:

Channel Freq.=3KHz*CHAN
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Reg3:configure registerg(default:0xC8)

I2C DSP Radio Module M6951

Address (Type) BIT Label
0x03 7:0 Chan[7:0]
(RwW)

Default
0oxC8

Function Description

Lower 8bit, channel value

When MW2 is operated,

Channel value must be send as a format of twice times of

“

3

Reg4:configure register4(default:ox19)

Address (Type) BIT Label Default Function Description
0x04 7:0 usr_chan_start ox19 Channel value of start
(RW) chan=32*usr_chan_start
Regs:configure registers(default:ox32)
Address (Type) BIT Label Default Function Description
0x05 7:0 usr_chan_stop o0x32 Channel value of end
(RW) chan=32*usr_chan_stop
Reg6:configure register6(default:oxA1)
Address (Type) BIT Label Default Function Description
0x06 7:2 volume 0XAO  Volume setting:0-63
(RW) <24 -Mute
24-63 -40-step,1.5dB/1-step
24 -Min volume
63 -Max volume
*Only for the status of pd_adc_vol=" 1"
1 line Operation mode
0 0 -Radio mode
1 -Line input mode
*In order to reduce the power consumption,
Please set pd_rx & pd_adcto “1” when you use line input
0 phase_inv Setting of audio output signal phase
1 0 -in-phase output,for dual speaker
1 -opposite phase, for single speaker
Reg7:configure register7(default:oxA1)
Address (Type) BIT Label Default Function Description
0x07(RW) 7 rsv 1 debug
0 -Normal operation
6 rsv 0 debug*1
de Setting of De-emphasis
0 -75us(USA)
1 -5ous(Europe, Australia, Japan)
4 bben 0 Setting of base boost
0 -Inactive
1 -Active
3 stereo 0 Setting of stereo/mono
2 mono 0 00 -Auto stereo,*Stereo_rh
10 -Force stereo
X1 -Force mono
1:0 bw o1 FM channel spacing
00 -150KHz
o1 -200KHz
10 -50KHz
11 -100KHz
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Reg8:configure register8(default:0x58)

Address(Type) BIT Label Default Function Description
0x08 7:6 fm_cnr_th 01 FM mode, Required channel CNR
(RW) for availd seek channel
00 -2dB
01 -3dB
10 -4dB
11 -5dB
5:4 am_cnr_th 01 AM mode, Required channel CNR
for availd seek channel
MW/LW
00 -6dB
o1 -10dB
10 -14dB
11 -18dB
3:2 fd_th 10 Threshold of frequency shift to
determine a channel and highlight the LED
FM/LW/MW
00 -12K 0.2K 0.6K
o1 -24K 0.6K 1.2K
10 -36K 1K 1.8K
11 -48K 1.4K 2.4K
1:0 stereo_th 00 Threshold of CNR for starting FM stereo modulation
00 -4
01 -8
10 -12
11 -16
Rego9:configure registerg(default:oxo7)
Address (Type) BIT Label Default Function Description
0x09 7:4 rsv 0000  debug*1
(RW) 3 pd_adc_vol Volume control type
0 o -by resistor
1 -by I12C
2 osc_en 1 Oscillator source selection
[} -External XO
1 -Crystal
rsv 1 debug*1
o) Iv_en 1 Lower power operation mode
Regi1:configure registerii(default:oxEo)
Address (Type) BIT Label Default Function Description
ox0B 7:6 rsv 11 debug*1
(RW) 5:4 space 10 Setting of FM seek step
00 -25KHz
o1 -50KHz
10 -100KHz
11 -200KHz
3:0 rsv 0000  debug*1
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Regi2:configure register12(default:oxEo)

Address (Type) BIT Label Default Function Description
oXoB 7 pd_adc Setting of channel ADC
(RW) o o -ADC enable
1 -ADC disable
res o
5 pd_rx Setting of RX
0 0 -analog & RF enable
1 -anlog & RF disable
4:0 rsv 0000  debug*1

Reg13:configure registeri13(default:0x00)

Address(Type) BIT Label Default Function Description
oxoD 7 rsv 0 debug*1
(RW) 6 st_led Setting of LED indicator
o 0 -Set tund as pin to connect tunning LED
1 -FM stereo demodulation LED
5:4 Isv 00 debug*1
3:2 vol_pre 00 Setting volume of output
00 -0dB
o1 -3.5dB
10 -7dB
11 -10.5dB
1:0 rsv 00 debug*1

Reg20:Read-only registero

Address (Type) BIT Label Default Function Description

0ox14 7 st Current operation mode now
(R) 1 -FM stereo
0 -other
6 ste Status of seek or tune processing
0 -Not complete
1 -Copmplete
5 tuned Result of tune processing
0 -No channel
1 -Catched a channel
4:0 readchan[12:8] Current channel number, upper 5bit
FM mode
Channel Freg=25KHz*READCHAN+30MHz
AMmode, mode3k_f=0
Channel Reg=5KHz*READCHAN
AMmode, mode3k_f=1
Channel Reg=3KHz*READCHAN

Reg21:Read-only register1

Address(Type) BIT Label Default Function Description

ox15(R) 7:0  readchan[7:0] Current channel number,lower 8bit
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Reg22:Read-only register2

Address(Type) BIT Label Default Function Description
0x16(R) 7 mode3k_f Spacing of channel
1 -AM,3KHz
o -AM, 5KHz
6:0 cnram AM mode,Carrier to noise ratio,unit:dB
Reg23:Read-only register3s
Address (Type) BIT Label Default Function Description
ox17(R) 7 st_dem Synthesize trust degree evaluating model
1 -When FM mode
the stereo signal is more than 30% percent
6:0 cnrfm FM mode,Carrier to noise ratio,unit:dB
CNR=Carrier to noise
Reg24:Read-only registerg
Address(Type) BIT Label Default Function Description
ox18(R) 7:5 pgalevel _rf PGA gain level of RF
4:2 pqalevel if PGA gain level
rsv debug*1
0 Ivmode Setting the max volume
when lower power mode
Reg25:Read-only registers
Address(Type) BIT Label Default Function Description
ox19(R) 7:6 rsv debug*1
5:0 vbat 6bit number charactor, voltage of power
vee_bat(V)=1.8+0.05%vbat[5:0]
Reg26:Read-only register6
Address(Type) BIT Label Default Function Description
ox1A(R) 7:0 fd_num Status of frequncy deviation
Please reduce “256” when the number is larger
than “127” for adjustment.
The number “1” is scaled to 1KHz for FM
and scaled to 100Hz for AM
Reg27:Read-only registery
Address(Type) BIT Label Default Function Description
ox1B(R) 7 Isv debug*1
6:0 rssi caculating the input voltage level from RF

by “rssi” ,” pgalevel_rf” ,and “pgalevel_if”
FM:Pin(dBuV)=103-rssi-6*pgalevel_rf-6*pgalevel_if

MW/LW:Pin(dBuV)=123-rssi-6*pgalevel_rf-6*pgalevel_if
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