No. NA1699B |

No.NA1699A

LV24250LS

Bi-CMOS LSI ON Semiconductor®

(I 2C ) http:/onsemi.jp
1 FM IC

LV24250LS 3.5mm><3_5mm VQLP
12C 1 FM IC
FM FE FLL
FM IF
MPX
/Ta=25
unit
Vee max 5.0 \
Vpp max 4.0 \
VINL max SCL,SDA, Int Vpp 0.3| V
VIN2 max Extenal_clk_in Vpp 0.3 v
Pd max Ta 70 140 mw
Topr 20 70
Tstg 40 125
40mm><50mm>0.8mm 4 (252P)
/Ta=25
unit
Ve 3.0 v
VbD 3.0 v
vee op 2.6 3.6| V
Vpp op 2.5 3.6 V
V1o op 2.2 3.6| V
Vi0 VDD VoD 2.2V
*
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LV24250LS

/Ta=25 ,Vcc=3.0V,Vpp=3.0V,Volume=15/16,Soft Mute=1/Soft Stereo=off
map Radio Control 1(0Dh BitO,Bitl,Bit5 0 1 1 )
map Ratio control 2(0Dh Bitl 1 )
IF_0SC=170kHz IF_BW=100%  (Radio Control 1:0Dh Bit6,Bit7 <1=,<1~ )
min typ max unit
( ) IccA 60dBUVEMF 12 17 mA
IccD 60dBUVEMF 0.3 0.8 mA
IccA 3 30 | pA
( ) IccD 3 30 | pA
FM F_range FM 76M  108MHz 76 108 | MHz
PCB
FM MONO: fc=80MHz,fm=1kHz,22.5kHzdev. Soft_mute=1,Soft_stereo off IHF-BPF
3dB 3dB LS 60dBuV, EMF, 5 17 | dBuv
22 .5kHzdev , 3dB EMF
Qs1 S/N=30dB , 8 16 | dBuv
De-emphasis=75us, EMF
SG
2C ) Qs2 S/N=260B . 1.10 v
De-emphasis=75us,SG
Vo 60dBuV EMF,19pin 80 110 160 | mVrms
CB 60dBuV EMF, 2 0 2 dB
18pin /19pin
S/N 60dBuV EMF,19pin 48 58 dB
1 THD1 60dBuV EMF,19pin , 0.4 1.5 %
(MONO) 22.5kHz dev.
2 THD2 60dBuV EMF,19pin , 1.3 3 %
(MONO) 75.0kHz dev.
FS Reg1Dh_bitO= 3 10 20 | dBuv
Reg02h bitl-3 12 EMF
Mute-Att. | 60dBuV EMF,19pin 60 70 dB
FM STEREO :fc=80MHz , fm=1kHz,V|N=60dBuV EMF,Pilot=10%(7.5kHz dev),MPX-Filter
SEP L-mod,19pin /18pin 20 35 dB
L R =30%(22.5kHz dev.)
1 THD-ST1 Main-mod(L R ), 0.6 1.8 %
(Main) 19pin , IHF_BPF
L R =30%(22.5kHz dev.)
/Ta= 20 70 ,Vsg=0V
min typ max unit
VDD 2.5 3.6 V
VIH High 0.7Vpp VD %
ViL Low 0 0.1Vpp %
IoL Low 2.0 mA
VoL Low loL=2mA 0.6 v
Fclk_ext 32k | 32.768k 20M | Hz
az )
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LV24250LS
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LV24250LS

No.
1 FM-ANT1 Antenna input v
2 FM-ANT2 1 Vstabi Mixer
2 GND
AC_GND ANT1L
v
10k 10ke2
v
Vstabi
ANT2
3 V1o Digital interface supply Vio VoD
voltage
V_I/Oo
12C to each interface block
SDA SCL
4 VD Digital supply voltage VbD VoD
to each logic block
5 INT Interrupt line Vbp Vio
( INT & 250k :]F_
)
6 SDA Digital interface DATA ine Vio
N Vbb
10 { data
250kQ -
(3-3kQ  10kQ) , .
ata
7 scL Digital interface Clock line VoD Vio
1kQ seL
Package-GND GND for package-shield GND
GND
10
11
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LV24250LS

No.
12 Ext_CLK_IN Reference clock-source input VbD
for measurement Vio
CLK 100Q CLK
13 Vee Analog supply voltage Vee Vee
26V to each Vi block
( ) &8 Bias Regulater
14 Vstabi Stabilizer voltage 2.6V Vee
cach biock "
Vstabi NC
( ) OSC block
15 NC
16 FLL_LPF LPF for FLL 1.2v Vstabi
FLL LPF
14 Vstabi
(0.47uF 1.0uF) )
NC
( )
17 MPX_OUT MPX-signal output 2.3V Vstabi
FM FM RDS % i
100Q
18 LINE-OUT-R Radio Rch Line-output 1.2v Vstabi  Vstabi
R _ch
100Q2 ‘
19 LINE-OUT-L Radio Lch Line-output 1.2v Lo
L _ch
20 Package-GND GND for package-shield (GND)
21 GND
22
23
24 GND GND(Analog and Digital GND (GND)

(FM )
( YGND
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LV24250LS

12 C )

Start Repeated start Stop

L L |

SDA SDA SDA

1 the 12C start, repeated start and stop conditions.

12C
8 LV24250LS
MSB first,LSB last
IC SCL SCL
SCL HIGH
LV24250LS SCL 8 9 ACK

SDA—( D7XD6XDSXD4XD3XD2XD1XDOXAck)—

2 Signal pattern of the 12C byte write

8 LV24250LS Ack LV24250LS

SDA_(D7XD6XD5XD4XD3XD2XD1XDO)‘(ACK)—

3 Signal pattern of the 12C byte read

SCL
LV24250LS
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LV24250LS

LV24250LS ACK
D LV24250LS A
(coh)
A
D
start write device address

—< A7 X A6...1 \/A\i\/—( D7 X D6...0 \\A/DCk/-\ /_

4 Register write through 12C

1
(Coh)
A
( )
1 (C1h)
D ,NACK(no more data to be read)
start write device address write register address rep.
W AWRYAWAWAYSRWAW
SDA ﬂ\ / DA7 X DA6...1 \ Ack /—< A7 X AB...0 \ Ack f
start write device address + 1 read data byte with NACK stop
_\ / DA7 X DAG...1 / \ Ack D7 X D6...0 / \_/_
SN————
5 Register read through 12C
INT
LV24250LS
INT PWRAD
CPU
CPU INT
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LV24250LS

Digital interface specification ( : )
() 1C SDA SCL
START Condition Repeated START
T T TLow  THIGH P §
scL R i ! [ . : 1

:4—»5 : P -4—»5 —

THD;STA THD;DAT TSU;DAT TSu;STA
_Standard—mode H_igh_Speed—mode unit
min max min max
SCL FscL 0 100 0 400 | kHz
SDA  SCL Tf 300 20 0.1Cb 300 ns
SDA  SCL Tr 1000 20 0.1Cb 300 ns
SCL  “<H>~ THIGH 4.0 0.6 us
SCL “<L*~ TLOW 4.7 1.3 us
THD;STA 4.0 0.6 us
THD; DAT 0 3.45 0 0.9 us
Tsu;STA 4.7 0.6 us
Tsu;STO 4.0 0.6 us
TSU;DAT 250 100 ns
TBUF 4.7 1.3 us
Ch 400 400 | pF
*Ch=1
@
LV24250LS 1 8bit
00h CHIP_ID R/W 1D
02h RADIO_STAT R
0Bh RFCAP R/W RF Cap bank
0Dh RADIO_CTRL1 R/W 1
OEh RADIO_CTRL2 R/W 2
OFh RADIO_CTRL3 R/W 3
10h TNPL R
11h TNPH_STAT R /
1%9h REF_CLK_PRS R/W PRESCALER/MOD
1Ah REF_CLK_DIV R/W DIVIDER
1Bh REF_CLK_OFF R/W OFFSET
1Dh SCN_CTRL R/W
1Eh TARGET_VAL_L R/W (Low )
1Fh TARGET_VAL_H R/W (HIGH )
R R/W
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LV24250LS

©) ( )
Register 00h — CHIP_ID — Chip identify register (Read/Write)
7 | e | s | a4 | 3 | 2 1 0
ID [7:0]
Bit 7-0 : ID [7:0]:8-bit chip ID.

LV24250LS:15h

Register 02h — RADIOQ STAT — Radio station status (Read-only)

7 6 5 4 T EE 0
RAD_IF N/A N/A MO_ST FS [2:0] SF5DB
Bit 7 : RAD_IF:Radio interrupt flag.
0=
1 =
Note:
(field strength,stereo/mono).
IRQ
PW_RAD = 0( ) 1
Bit 6-5: NA [1:0]:NA O
Bit 4: MO_ST:Mono/stereo indicator
0=
1= ( )
Bit 3-1: FS [2:0]:Fieldstrength
0=
7 =
Bit O: SF5DB:Fieldstrength +5dB
0 = FS5dB
1 = FS5dB
Register OBh — RFCAP — RF Cap bank (Read/Write)
7 6 \ 5 | 4 \ 3 \ 2 1 0
RFCAP [7:0]
Bit 7-0: RFCAP [7:0]:RF CAP
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LV24250LS

Register ODh — RADIO CTRL1 — Radio control 1 (Read/Write)

7 6 5 4 3 2 1 ‘ 0
IF_SEL IFBWSEL AGC_SPD DEEM ST_M nMUTE VOL [1:0]
Bit 7: IF_SEL:IF
0 = 150kHz
1 = 170kHz
Bit 6: IFBWSEL: IF
0 = 50%
1 = 100%
Bit 5: VOL_2:
*RADIO_CTRL1 Bit1,0
Bit 4: DEEM:de-emphasis
0 = 50us:Korea,China,Europe,
1 = 75us:USA
Bit 3: ST_M:Stereo/mono

0 = Stereo enabled
1 = Stereo disabled(mono mode)

Bit 2: nNMUTE:Audio
0=
1=
Bit 1-0: VoL [1:0]:
* RADIO_CRTL1 Bit5 RADIO_CTRL2 Bitl 4Bit
Vol_3 Vol 2 Vol 1 Vol 0
0 0 0 0 :
0 0 0 1
0 0 1 0
1 1 1 1

Register OEh — RADIO CTRLZ — Radio control 2 (Read/Write)
7 \ 6 \ 5 4 \ 3 \ 2 1 0
SOFTST [2:0] SOFTMU [2:0] N/A STABI_BP

Bit 7-5: SOFTST [2:0]:
000b = Soft stereo level 3

001b = Disable soft stereo
010b = Soft stereo level 1 (*)
100b = Soft stereo level 2
Note:
™*):

Bit 4-2: SOFTMU [2:0]:

000b = Soft audio mute level 3
001b = Disable soft audio mute
010b = Soft audio mute level 1
100b = Soft audio mute level 2 (*)
Note:
(@F

Bit 1: VOL_3:
*RADIO_CTRL1 Bit1,0

Bit O: STABI_BP:
0= « )
1=
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LV24250LS

Register OFh — RADIO CTRL3 — Radio control 3 (Read/Write)

7 6 5 4 3 2 | 1 0
1POL SM_IE RAD_IE SD_PM nlF_PM EXT_CLK_CFG [1:0] PW_RAD
Bit 7: IPOL: (IRQ)
0 = IRQ active high
1 = IRQ active low
Bit 6: SM_IE:
0=
1=
Bit 5: RAD_IE: (field strength/stereo changes)
0=
1=
Bit 4: SD_PM:Stereo decoder clock PLL mute
0 = SD PLL ( )
1=SD PLL ( )
Bit 3: nlF_PM:IF PLL mute
0 = IF PLL ( )
1= IF PLL ( )
Bit 2-1: EXT_CLK_CFG [1:0]:
EXT_CLK_CFG [1:0] Reference clock
00 Off
01 NA( )
10 Oscillator clock source/32
( 512kHz )
11 Oscillator clock source
( 512kHz )
Bit O: PW_RAD:
0= )
1=
PW_RAD O
Register 10h — TNPL — Tune position low (Read-only)
7 6 | s | 4 | 3 | 2 1 0
TUNEPOS [7:0]
Bit 7-0: TUNEPOS [7:0]: RF ( 8 )
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LV24250LS

Register 11h — TNPH STAT — Tune position high/status (Read-only)
7 ‘ 6 ‘ 5 4 3 2 1 ‘ 0
ERROR [2:0] SM_IF TUNED NA TUNEPOS [9:8]
Bit 7-5: ERROR [2:0]:
ERROR [2:0]
0 0K, ( )
1 Default value after or during reset
2
3 DAC
6
7 busy
Bit 4: SM_IF:
0=
1=
IRQ
Bit 3: TUNED:
0=
1=
Note:
3
(1) PW.RAD = 0
@
®
Bit 2: NA:O
Bit 1:0: TUNEPOS [9:8]: RF ( 2 )

Register 19h — REF CLK PRS — Reference clock prescaler (Read/Write)

7 | e | s

s+ | s | 2 | 1 0

REFPRE [2:0]

REFMOD [4:0]

Bit [7:5]: REFPRE [2:0]:
0=1:1
1=1:2
7 =1:128
Bit [4:0]: REFMOD [4:0]:5-bit slope correction

Register 1Ah — REF CLK DIV — Reference clock divider (Read/Write)

7 | 6

s | 4 | 3 | 2 | 1

REFDIV [7:0]

Bit 7-0:

REFDIV [7:0]:
0 = Divider
1 = Divider

255:Divider

256
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LV24250LS

Register 1Bh — REF CLK OFF — Reference clock offset (Read/Write)

Note:GRID [1:0]  TARGET [15:14]

7 6 ‘ 5 | 4 ‘ 3 ‘ 2 | 0
REFOFFS [7:0]
Bit 7-0: REFOFFS [7:0]:
Register 1Dh — SCN CTRL - Scan control (Read/Write)
7 \ 6 5 4 3 \ 2 | 0
GRID [1:0] FLL_ON FLL_MODE FS [2:0] SHF5DB
Bit 7-6: GRID [1:0]:FM :
0 = IFSD
1 = 50kHz grid
2 = 100kHz grid
3 = 200kHz grid
Bit 5: FLL_ON:FLL
0 = FLL OFF
1=FLL
FM OFF ON
Bit 4: Reserved:0
16 Smootthing Filter(FLL_LPF) 1
Bit 3-1: FS [2:0]:FM
IFSD 1
Bit O: SHF5DB: 5dB
Register 1Eh — TARGET VAL L — Target Value Low Register (Read/Write)
7 6 | s | 4 | 3 | 2 | 0
TARGET [7:0]
Bit 7-0: TARGET [7:0]: 8
FM
Register 1IFh — TARGET VAL H — Target Value High Register (Read/Write)
7 6 ‘ 5 | 4 ‘ 3 ‘ 2 | 0
TARGET [15:8]
Bit 7-0: TARGET [15:8]: 8

FM
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FM 76MHz  108MHz
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ON Semiconductor and the ON logo are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC owns the rights to a number
of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of SCILLC’s product/patent coverage may be accessed at
www.onsemi.com/site/pdf/Patent-Marking.pdf. SCILLC reserves the right to make changes without further notice to any products herein. SCILLC makes no
warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does SCILLC assume any liability arising out of the
application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental
damages. “Typical” parameters which may be provided in SCILLC data sheets and/or specifications can and do vary in different applications and actual
performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical
experts. SCILLC does not convey any license under its patent rights nor the rights of others. SCILLC products are not designed, intended, or authorized for use
as components in systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in
which the failure of the SCILLC product could create a situation where personal injury or death may occur. Should Buyer purchase or use SCILLC products for
any such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC and its officers, employees, subsidiaries, affiliates, and distributors
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