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Preliminary

Bi-CMOS LSI

- ____ For Automotive Applications
E[ﬁ 3 LV25400W DSP Tuner Front End

Overview
The LV25400W is a tuner front end IC that supports the Sanyo SDRS400 car radio DSP.
The LV25400W supports worldwide radio standards including the FM bands used in US, Europe, and Japan as well as the
LW, MW, SW, and FM weather bands. It adopts an image canceling mixer for the FM mixer and incorporates a fast PLL
locking function to support RDS. The LV25400W also supports automatic alignment using CCB bus control. It requires
external EEPROM.
The LV25400W can implement a DSP tuner at low cost with a minimal number of external components.

Functions
¢ AM, FM, FE, IF, and PLL circuits

Specifications
Maximum Ratings at Ta = 25°C
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vee 8V OSC_Vcc (2), FE_Vcc (58) 9.0 \%
Ve 5V XTAL V¢ (13), VoD (22), VoA (40) 6.0 \Y
CCB bus maximum input voltage VN max Pin 18, 19, 20 -0.3to +5.0 \Y
CCB bus maximum output voltage Vo Pin 21 -0.3to +6.5 \%
Allowable power dissipation Pd max Ta <85°C *1 840 mW
Operating temperature Topr -40 to +85 °C
Storage temperature Tstg -50 to +125 °C

*1 : Ratings vary with characteristics of the circuit board (materials, size, etc.) on which the device is to be mounted.

o CCB is a registered trademark of SANYO Electric Co., Ltd.
¢ CCB is SANYO Semiconductor's original bus format. All bus addresses are managed by SANYO
Semiconductor for this format.

B Any and all SANYO Semiconductor Co.,Ltd. products described or contained herein are, with regard to
"standard application”, intended for the use as general electronics equipment (home appliances, AV equipment,
communication device, office equipment, industrial equipment etc.). The products mentioned herein shall not be
intended for use for any "special application" (medical equipment whose purpose is to sustain life, aerospace
instrument, nuclear control device, burning appliances, transportation machine, traffic signal system, safety
equipment etc.) that shall require extremely high level of reliability and can directly threaten human lives in case
of failure or malfunction of the product or may cause harm to human bodies, nor shall they grant any guarantee
thereof. If you should intend to use our products for applications outside the standard applications of our
customer who is considering such use and/or outside the scope of our intended standard applications, please
consult with us prior to the intended use. If there is no consultation or inquiry before the intended use, our
customer shall be solely responsible for the use.

M Specifications of any and all SANYO Semiconductor Co.,Ltd. products described or contained herein stipulate
the performance, characteristics, and functions of the described products in the independent state, and are not
guarantees of the performance, characteristics, and functions of the described products as mounted in the
customer's products or equipment. To verify symptoms and states that cannot be evaluated in an independent
device, the customer should always evaluate and test devices mounted in the customer's products or
equipment.

SANYO Semiconductor Co.

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku 0O, 110-8534 JAPAN
51607 MS PC No.A0633-1/42




LV25400W

Recommended Operating Conditions at Ta = 25°C

Parameter Symbol Conditions Ratings Unit
Recommended supply voltage Vee 8V OSC_Vc¢c (2), FE_Vic (58) 8.0 \%
Ve 5V XTAL_Vcc (13), VoD (22), VoA (40) 5 \Y
Operating supply voltage range Ve 8Vop 75t08.5 \%
Ve 5Vop 45t05.5 \Y
CCB bus high-level input voltage VIH CE, DI, CL 25t05.0 \%
CCB bus low-level input voltage ViL CE, DI, CL 0t0 0.8 \
CCB bus high-level input current IIH CE, DI, CL ; VI5.5V 10 or less pA
CCB bus low-level input current L CE, DI, CL ; VIOV 10 or less pA
DO low-level output voltage VoL 0.38 or less \
DO high-level output voltage VOH Connected to an LC75040. 2.1 or more \%
Reception Frequencies
Parameter Symbol Conditions Frequency ratings Unit
FM reception frequencies fEM JPN, US, EUR 76 to 108.1 MHz
FM weather band reception fEM-WB 162.4 to 162.55 MHz
frequencies
AM reception frequencies famLw LW 144 to 288 kHz
fAMMW MW 520 to 1710 kHz
fAMSW SW 2.94 t0 22.0 MHz
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LV25400W

Power on/Power off Timing and the Power on Reset
Recommended Operating Ratings at Ta = 25°C, GND = 0V

Ratings
Parameter Symbol Conditions Unit
min typ max
Operating supply voltage Vcop H Pin 2, 54, 55, 58 7.5 8.5 \%
Vcop L Pin 13, 22, 40 45 55 \Y
Internal logic voltage VREG3 Pin 23 2.7 3.3 \%
VREG4 Pin 24 3.7 4.3 \Y
Power application time T7 10 100 msec
8.0V —>50V)
Internal register retention voltage Vhmin3 Pin 23 : Design reference value 22 \%
Vhmin4 Pin 24 : Design reference value 2.2 \%
Internal register reset voltage Voff Pin 13, 22, 40 : Design reference value 0 0.2 \%
Internal register reset power tPOR Pin 13, 22, 40 : Design reference value 0.05 3 msec
supply rise time
Power application time T14 10 100 msec
(5.0V—>8.0V)

[
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LV25400W

AC Characteristics
Operating Characteristics at Ta = 25°C, Vcc = 8.0V, VDD = 5.0V, unless otherwise specified. Ratings for

publications

* : These measurements are made using the Yamaichi Electronics IC51-0644-807 IC socket. An IHF bandpass filter is
used as the audio filter.

FM Characteristics - FM Front End Mixer Input (No dummy)

Applied voltage | CCB Command
&
Parameter Symbol Conditions 2 % S}C') % S|y o Q| min typ max | unit
S I N - -4
hE. o|la|a = =
DC Characteristics
Current drain-8V FM | Icco-8V FM No input, FM mode 3 1513 25|25 38 48 56 | mA
12+154+155+158
Current drain-5V FM | Icco-5V FM No input, FM mode 3 15|13 25|25 31 40 46 | mA
113+122+140
Current drain-8V FM | Icco-8V FM2 No input, FM mode, 3 1513 27|25 36 46 51 | mA
IFAGC-Wide = OFF
12+154+155+158
Current drain-5V FM | Icco-5V FM2 No input, FM mode 3 1513 27|25 23 32 37 | mA
113+122+140
Regulator bias 3V VREG3V The pin 23 voltage 3 15113 | 25|25 2.7 3.3 \
Regulator bias 4V VREG4V The pin 24 voltage 3 15113 | 25|25 3.6 4.4 \%
FM antenna dump IANTD-F With 6.0V applied to pin 64 0|0 6 [15]13[25]|25 5 12 | mA
output current The pin 63 output current
Crystal oscillator FXTAL D2-5,6,7 =[110] 3 62|48 | 25|25 4.5 MHz
frequency
Crystal oscillator level | VXTAL D2-5, 6, 7 = [110] (reference value) 3 62 (48| 25|25 15 30 |mVrms
Crystal oscillator VXTAL OSC D2-5,6, 7 =[110] 3 6248|2525 115 165 mVrms
buffer level OouT2
S-meter DC output VSMFM-1 10dBpV, the pin 38 DC output, no 3 62 | 50 | 38 [25B| 0.65 0.95 1.25 \%
* : Adjust the shifter modulation
bits with a 50dBuV | VSMFM-2 30dBpV, the pin 38 DC output, no 3 62 | 50 | 38 |25B| 0.95 1.25 1.55 \Y
input. modulation
VSMFM-3 50dBpuV, the pin 38 DC output, no 3 62 | 50 | 38 |25B| 2.10 2.15 2.20 \Y
modulation
VSMFM-4 70dBpV, the pin 38 DC output, no 3 62 | 50 | 38 |25B 3.1 34 3.7 \Y
modulation
VSMFM-5 90dBuV, the pin 38 DC output, no 3 62 | 50 | 38 [25B 3.7 4 4.3 \%
modulation
Total gain from mixer | GMXDIV FM_MIX_IN,DIV_OUT_IF (pin 31) 1.5 62|50(38|25| 185 215 245 | dB
to DIV IF amplifier Ratio of the input to output signal
levels
98.1MHz mod = off, 70dBuV-Input
DIV IF amplifier gain | GDIVIF IF_N_IN1 (pin 45), 3 62|50 |38 |25 4.5 7.5 10.5 | dB
DIV_OUT_IF (pin 31)
Ratio of the input to output signal
levels
10.7MHz mod = off, 88dBuV-Input
1dB compression 1DB POINT DIF | IF_N_IN1 (pin 45), 3 62|50 (38|25 111 dB
point driver IF DIV_OUT_IF (pin 31)
Ratio of the input to output signal
levels 10.7MHz mod = off
Narrow IF AGC grain | GIFAGCNF1 FM_ANALOG_IN (pin 45), 0 62| 50|38 |25 -3.1 -0.6 1.9 | dB
(FM) 10.70UTN (pin 29) Ratio of the input
to output signal levels
10.7MHz mod = off 100dBuV-Input
[D32-28 to 25] = 1011,
With OV applied to pin 26
Narrow IF AGC grain | GIFAGCNF2 FM_ANALOG_IN (pin 45), 3 62 (50(38|25| 16.9 21.4 259 | dB
(FM) 10.70UTN (pin 29) Ratio of the input
to output signal levels
10.7MHz mod = off 80dBuV-Input
[D32-28 to 25] = 1011,
With 3V applied to pin 26

Continued on next page.
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LV25400W

Continued from preceding page.

Applied voltage | CCB Command

Parameter Symbol Conditions min typ max unit

IN1
IN2
IN3-1
IN3-2

© | 25/26 pin
32 pin
50 pin
64 pin

1dB complession 1DB POINT NF | FM_ANALOG_IN (pin 45),
point FM-Narrow 10.70UTN (pin 29)
10.7MHz mod = off
[D32-28 to 25] = 1011,
With OV applied to pin 26
Wide IF AGC grain GIFAGCWF1 FM_HD_IN (pin 48), 0 62|50 (38|25 -3.5 -1 1.5 | dB
(FM) HD_OUTN (pin 27) Ratio of the input
to output signal levels

10.7MHz mod = off 100dBuV-Input
[D2-15to 12] = 1011,

With OV applied to pin 25

Wide IF AGC grain GIFAGCWF2 FM_HD_IN (pin 48), 3 62 (50|38|25| 16.5 21 255 | dB
(FM) HD_OUTN (pin 27) Ratio of the input
to output signal levels

10.7MHz mod = off 80dBuV-Input
[D2-15to 12] = 1011,

With 3V applied to pin 25

1dB compression 1DB POINT WF | FM_HD_IN (pin 48), 0 62 | 50|38 |25 104 dBuVv
point FM - wide HD_OUTP (pin 27)
10.7MHz mod = off
[D2-15to 12] = 1011
Image cancellation IRUS 98.1MHz reference, the amount 1.5 62 (50 (38|25 17 dB
ratio (US) rejected at +21.4MHz
Image cancellation IR JPN 83MHz reference, the amount 1.5 69 [ 50 | 38|25 15 dB
ratio (JPN) rejected at -21.4MHz
[D1-26, 27] = 01

FM wide AGC on WAGC ON-F1 fr =102.1MHz 0|0 62 50|38 |13 78 85 92 | dBuVv
sensitivity F1 FM-Wide AGC-Bit

[D32-3 to 0] = 0000 : minimum
keyed-AGC-Bit

[D32-11 to 8] = 0000 : minimum
FM wide AGC on WAGC ON-F2 fr =102.1MHz 0|0 62 50|38 |15 92 99 106 |dBuV
sensitivity F2 FM-Wide AGC-Bit

[D32-3to 0] = 1111 : maximum
keyed-AGC-Bit

[D32-11 to 8] = 0000 : minimum
FM narrow AGC on | NAGC ON-F1 fr = 98.1MHz 0|3 62 [(50|38|16 | 66.5 73.5 80.5 | dBuV
sensitivity F1 FM-Narrow AGC-Bit

[D32-7 to 4] = 0000 : minimum
FM narrow AGC on | NAGC ON-F2 fr = 98.1MHz 0|3 62 [(50|38|18 | 825 89.5 96.5 | dBuV
sensitivity F2 FM-Narrow AGC-Bit

[D32-7 to 4] = 1111 : maximum
Practical sensitivity S/N-31 Connected to an LA1787 (MPX, left | 3 62 (50|38 |25 30 dB
channel output) *HCC OFF
98.1MHz, 31dBpV, fm = 1kHz,
22.5kHz-mod 61/62pin input
Signal-to-noise ratio | S/N-90 Connected to an LA1787 (MPX, left | O 6250|3825 54 57 dB
channel output)

98.1MHz, 90dBuV, fm = 1kHz,
22.5kHz-mod 61/62pin input

62 | 50

w
©
N
[é]

105 dBpv
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LV25400W

AM Characteristics : AM, AMANT inputs

Applied voltage

CCB Command

Parameter Symbol Conditions § SI8[3 | <! TS| min typ max | unit
Nl elelelz|lz|l2]2
hg_ olo|a =\ =

DC Characteristics
Current drain-8V AM | lcco-8V AM No input, AM mode 3 33| 15|26 |26 32 44 54 | mA

12+154+155+158
Current drain-5V AM | lcco-5V AM No input, AM mode 3 33|15 (26|26 21 28 34 | mA

113+122+140
AM antenna dump IANTD-A When pin 50 is connected to ground | 3 331526 |26 3.5 6 9 [ mA
output current The ANT-D (pin 52) output current
AC Characteristics
First AM amplifier GAMP1 FM_N_IN1 (pin 45) 0 33|44 |26 |26 5.2 6.2 72 | dB
gain IF_OUT (pin 43), after CF matching,

10.7MHz mod = off 74dBuV = Input
Narrow IF AGC grain | GIFAGCNA1 AM_ANALOG_IN (pin 37), 0 33|44 |26 |26 -1.6 0.9 34 | dB
(AM) 10.70UTN (pin 29) Ratio of the input

to output signal levels

10.7MHz mod = off 100dBuV-Input

[D32-28 to 25] = 1011,

With OV applied to pin 26
Narrow IF AGC grain | GIFAGCNA2 AM_ANALOG_IN (pin 37), 3 33|44 |26 |26 18 229 27 | dB
(AM) 10.70UTN (pin 29) Ratio of the input

to output signal levels

10.7MHz mod = off 80dBuV-Input

[D32-28 to 25] = 1011,

With 3V applied to pin 26
1dB compression 1DB POINT NA | AM_ANALOG_IN (pin 37), 0 33|44 |26 |26 105 dBuVv
point AM - narrow 10.70UTN (pin29)

10.7MHz mod = off

[D32-28 to 25] = 1011,

With OV applied to pin 26
Wide IF AGC grain GIFAGCWA1 AM_HD_IN (pin 39), 0 33|44 |26 |26 -2.5 0 25 | dB
(AM) HD_OUTN (pin 27) Ratio of the input

to output signal levels

10.7MHz mod = off 100dBuV-Input

[D2-15to 12] = 1011,

With OV applied to pin 25
Wide IF AGC grain GIFAGCWA2 AM_HD_IN (pin 39), 3 33|44 (26|26 | 175 22 26.5 | dB
(AM) HD_OUTN (pin 27) Ratio of the input

to output signal levels

10.7MHz mod = off 80dBuV-Input

[D2-15to0 12] = 1011,

With 3V applied to pin 25
1dB compression 1DB POINT WA | AM_HD_IN (pin 39), 0 33|44 |26 |26 104 dBuV
point AM - wide HD_OUTP (pin 27)

10.7MHz mod = off

[D2-15to 12] = 1011,

With OV applied to pin 25
AM wide AGC on WAGC ON-A1 AM-ANT-IN = 1.4MHz, mod = off 3 33|44 (26|27 | 785 83.5 88.5 | dBuV
sensitivity A1 The input level such that the ANT_D

(pin 52) level becomes 0.5V.

AM wide AGC sensitivity control

setting (D32-3 to D32-0) : 0000 (the

minimum value)
AM wide AGC on WAGC ON-A2 AM-ANT-IN = 1.4MHz, mod = off 3 3344|126 |29 92 97 102 | dBpV
sensitivity A2 The input level such that the ANT_D

(pin 52) level becomes 0.5V.

AM wide AGC sensitivity control

setting (D32-3 to D32-0) : 1101

Continued on next page.

No.A0633-6/42



LV25400W

Continued from preceding page.

Parameter

Symbol

Conditions

Applied voltage

CCB Command

Pin 32
Pin 50
Pin 64

IN1

IN2

IN3-1

IN3-2

min

typ

max

unit

AM narrow AGC on
sensitivity A1

NAGC ON-A1

AM-ANT-IN = 1MHz, mod = off

The input level such that the ANT_D
(pin 52) level becomes 0.5V.

AM narrow AGC sensitivity control
setting (D32-7 to D32-4) : 0000 (the
minimum value)

@ | Pin 25/26

33

44

N
o

w
o

60

65

70

dBuV

AM narrow AGC on
sensitivity A2

NAGC ON-A2

AM-ANT-IN = 1MHz, mod = off

The input level such that the ANT_D
(pin 52) level becomes 0.5V.

AM narrow AGC sensitivity control
setting (D32-7 to D32-4) : 1111 (the
maxim value)

33

44

26

32

75

80

85

dBpV

Total AM gain

AMGAIN

1MHz, 60dBpV, mod = off, the ration
of the AM_ANT input and the
10.70UTN (pin 29) output levels

33

44

26

32

335

39

445

dB

Practical sensitivity

S/N-33

With an LA1787 connected

With a 1MHz, 33dBuV, fm = 1kHz,
30% modulation ANT input and the
IF AGC voltage = 3V add.

33

44

26

32

20

dB

THD_1

THD-74

With an LA1787 connected

With a 1MHz, 74dBpV, fm = 1kHz,
80% modulation ANT input and the
IF AGC voltage adjusted so that the
IFAGCOUT level is 100dBpV.

Adjusted

33

44

26

32

0.7

1.2

%

THD_2

THD-77

With an LA1787 connected

With a 1MHz, 77dBuV, fm = 1kHz,
80% modulation ANT input and the
IF AGC voltage adjusted so that the
IFAGCOUT level is 100dBpV.

Adjusted

33

44

26

32

0.7

1.2

%

Signal-to-noise ratio

SIN-74

With an LA1787 connected

With a 1MHz, 74dBnV, fm = 1kHz,
80% modulation ANT input and the
IF AGC voltage adjusted so that the
IFAGCOUT level is 100dBpV.

Adjusted

33

44

26

32

56

dB
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LV25400W

DC Characteristics
Operating Characteristics at Ta = 25°C, Vo = 8.0V, VDD = 5.0, GND =0, Vs = 0, unless otherwise specified.
Ratings for publications

* : These measurements are made using the Yamaichi Electronics IC51-0644-807 IC socket. *: Undefined
FM: No input
CCB Command
Ei(: Parameter Symbol Conditions = | § § min typ max unit
1 | FE_GND VIFM 15|13 | 25 | 25 0 v
2 | 0sC_V¢e V2FM 15 | 13 | 25 | 25 8 v
3 | osc_B V3FM 15 (13 | 25| 25 2.65 v
4 | 0sC_C V4FM 15 (13| 25|25 7.45 v
5 | vT V5FM 15 (13 |25 | 25 0 8 %
6 | FET_GND V6FM 15 [ 13 | 25 | 25 %
7 | PLL-LPF V7FM 15 (13 |25 | 25 . %
8 | FMFET V8FM 15| 13 | 25 | 25 . %
9 | AMFET VOFM 15| 13 | 25 | 25 . %
10 | CPAM V10FM 15 (13 | 25 | 25 * v
11 | CPFM V11FM 15 (13 |25 | 25 * v
12 | GND (Digital) V12FM 15 [ 13 | 25 | 25 0 v
13 | Vg (XTAL) V13FM 15 [ 13 | 25 | 25 5 v
14 | X'tal IN V14FM 15 [ 13 | 25 | 25 2.7 \%
15 | X'tal OUT V15FM 15 (13|25 | 25 4.1 \%
16 | GND (X'TAL) V16FM 15|13 | 25 | 25 0 v
17 | Xtal-Buffer-OUT VATFM 15| 13 | 25 | 25 3.45 \%
18 | CE V18FM 15 | 13 | 25 | 25 BUS v
19 | DI V19FM 15 [ 13 | 25 | 25 BUS v
20 | cL V20FM 15 [ 13 | 25 | 25 BUS %
21 | DO V21FM 15 [ 13 | 25 | 25 0 Note 1 v
22 | Vg 5V (Digital) V22FM 15 [ 13 | 25 | 25 5 %
23 | PLLVpp (3V REG) V23FM 15 [ 13 | 25 | 25 3.1 \%
24 | PLLVpp (4V REG) V24FM 15|13 | 25 | 25 4.15 \%
25 | AGC-Control-IN (HD) V25FM 15| 13 | 25 | 25 Input v
26 | AGC-Control-IN (Analog) V26FM 15113 |25 | 25 Input \Y
27 | IFAGC-OUTN (HD) V27FM 15 (13| 25| 25 2.75 v
28 | IFAGC-OUTP (HD) V28FM 15 (13 | 25| 25 2.75 v
29 | IFAGC-OUTN (Analog) V29FM 15 (13 |25 | 25 2.75 %
30 | IFAGC-OUTP (Analog) V30FM 15 (13 25|25 2.75 %
31 | DIV-IF-OUT V31FM 15 [ 13 | 25 | 25 1.95 %
32 | VSM-DC V32FM 15|13 | 25 | 25 0 5 %
33 | 2.7VREG V33FM 15|13 | 25 | 25 2.7 \%
34 | IFAGC-IN (Analog-Bypass) V34FM 15 | 13 | 25 | 25 2.45 \%
35 | IFAGC-IN (HD-Bypass) V35FM 15 (13 | 25| 25 2.45 v
36 | GND (Analog) V36FM 15 [ 13 | 25 | 25 0 v
37 | IFAGC-IN (Analog) V37FM 15 (13| 25|25 2.45 v
38 | VSM-AC V38FM 15 [ 13 | 25 | 25 0 5 v
39 | IFAGC-IN (HD) V39FM 15 (13| 25|25 2.45 %
40 | Vgg 5V (Analog) V40FM 15| 13 | 25 | 25 5 %
41 | AM-Narrow-AGC-IN V41FM 15| 13 | 25 | 25 * v
42 | Address SW/DAC-Monitor V42FM 15 | 13 | 25 | 25 3.1 v
43 | AM-1st-IF-OUT V43FM 15 | 13 | 25 | 25 7.5 v
44 | 4.9VREG V44FM 15 (13 |25 | 25 4.7 v
45 | IF-Narrow-IN V45FM 15 [ 13 | 25 | 25 2.6 v
46 | IF-Narrow-IN(Bypass) V46FM 15 [ 13 | 25 | 25 2.6 %
47 | AM-Wide-AGC (Bypass) V47FM 15 [ 13 | 25 | 25 15 %

Continued on next page.
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Continued from preceding page.

CCB Command
Pin L . .
No. Parameter Symbol Conditions = % ; g min typ max unit
S|l =1Z2)| 2
48 | IF-Wide-IN V48FM 15 (13| 25| 25 2.05 \Y
49 | IF-Wide-IN (Bypass) V49FM 15 (13| 25| 25 2.05 \Y
50 | AM-RF-AGC V50FM 15113 |25 | 25 1 \Y
51 | AM-RF-AGC (Bypass) V51FM 15113 | 25 | 25 1 \Y
52 | AM-ANT-D V52FM 1511325 | 25 0.3 \Y
53 | FM-Narrow-AGC-IN V53FM 15 (13| 25| 25 0.3 \Y
54 | FM/AM-MIX-OUT V54FM 15113 | 25| 25 8 \Y
55 | FM/AM-MIX-OUT V55FM 15 (13| 25| 25 8 \Y
56 | ANT-DAC V56FM 15 (13| 25| 25 8 \Y
57 | RF-DAC V57FM 15 (13| 25| 25 8 \Y
58 | Vge (8Y) V58FM 15113 |25 | 25 8 \Y
59 | AM-MIX-IN V59FM 15113 | 25| 25 0.2 \Y
60 | AM-MIX-IN V60FM 15 (13| 25| 25 0.2 \Y
61 | FM-MIX-IN V61FM 15113 |25 |25 3 \Y
62 | FM-MIX-IN V62FM 15 (13|25 | 25 3 \Y
63 | FM-RF-AGC V63FM 15113 |25 | 25 0.2 \Y
64 | FM-ANT-D VB64FM 15113 | 25| 25 8 \Y,
Note 1 : Pull-up voltage
AM: No input
CCB Command
Pin - . .
No. Parameter Symbol Conditions = | ;T) :; min typ max unit
=1 =12 2

1 FE_GND V1AM 33|15 |26 | 26 \Y
2 OSC_V¢cc V2AM 33 (15|26 | 26 8 \Y
3 0OSC_B V3AM 33 (15|26 | 26 2.65 \Y
4 OSC_C V4AM 33 (15|26 | 26 7.45 \Y
5 VT V5AM 33 (15|26 | 26 8 \Y
6 FET_GND V6AM 33 (15|26 | 26 \Y
7 PLL-LPF V7AM 33 (15|26 | 26 * \Y
8 FM FET V8AM 33 (15| 26| 26 * \
9 AM FET VOAM 33|15 |26 | 26 * \
10 | CPAM V10AM 33 (15|26 | 26 * \Y
11 | CPFM V11AM 33 (15|26 | 26 * \Y
12 | GND (Digital) V12AM 33 (15|26 | 26 \Y
13 | Voo (XTAL) V13AM 3315 (26| 26 5 \Y
14 | XtalIN V14AM 33 (15|26 | 26 2.7 \Y
15 | X'tal OUT V15AM 33 (15|26 | 26 4.1 \Y
16 | GND (X'TAL) V16AM 33|15 |26 | 26 \Y
17 | X'tal-Buffer-OUT V17AM 33|15 |26 | 26 3.45 \Y
18 | CE V18AM 33 (15|26 | 26 BUS \Y
19 | DI V19AM 33 (15|26 | 26 BUS \Y
20 | CL V20AM 3315 (26| 26 BUS \Y
21 | DO V21AM 33 (15|26 | 26 Note 1 \Y
22 | Vgg 5V (Digital) V22AM 33 (15|26 | 26 5 \Y
23 | PLLVpp (3V REG) V23AM 33 (15|26 | 26 3.1 \Y
24 | PLLVpp (4V REG) V24AM 33|15 |26 | 26 4.15 \Y
25 | AGC-Control-IN (HD) V25AM 33|15 |26 | 26 Input \Y
26 | AGC-Control-IN (Analog) V26AM 33|15 | 26 | 26 Input \Y
27 | IFAGC-OUTN (HD) V27AM 33 15|26 | 26 2.75 \Y

Continued on next page.
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Continued from preceding page.

CCB Command
Pin L . .
No. Parameter Symbol Conditions = % ; g min typ max unit
S|l =1Z2)| 2
28 | IFAGC-OUTP (HD) V28AM 33|15 |26 | 26 2.75 \Y
29 | IFAGC-OUTN (Analog) V29AM 33|15 |26 | 26 2.75 \Y
30 | IFAGC-OUTP (Analog) V30AM 33|15 |26 | 26 2.75 \Y
31 DIV-IF-OUT V31AM 33|15 |26 | 26 1.95 \Y
32 | VSM-DC V32AM 33|15 |26 | 26 0 5 \
33 | 27VREG V33AM 33|15 |26 | 26 27 \
34 | IFAGC-IN (Analog-Bypass) V34AM 33|15 |26 | 26 22 \
35 | IFAGC-IN (HD-Bypass) V35AM 33|15 | 26 | 26 21 \Y
36 | GND (Analog) V36AM 33|15 |26 | 26 0 \Y
37 | IFAGC-IN (Analog) V37AM 33|15 |26 | 26 22 \Y
38 | VSM-AC V38AM 33 (15|26 | 26 0 5 \Y
39 | IFAGC-IN (HD) V39AM 33|15 |26 | 26 2.1 \Y
40 | Vge 5V (Analog) V40AM 33|15 |26 | 26 5 \
41 | AM-Narrow-AGC-IN V41AM 33|15 | 26 | 26 * \
42 | Address SW/DAC-Monitor V42AM 33|15 | 26 | 26 3.1 \
43 | AM-1st-IF-OUT V43AM 33|15 | 26 | 26 4.8 \
44 | 4.9V REG V44AM 33|15 |26 | 26 4.7 \Y
45 | IF-Narrow-IN V45AM 33|15 |26 | 26 2.65 \Y
46 | IF-Narrow-IN (Bypass) V46AM 33 |15 | 26 | 26 2.65 \%
47 | AM-Wide-AGC (Bypass) V47AM 33|15 |26 | 26 2.25 \Y
48 | IF-Wide-IN V48AM 33|15 |26 | 26 24 \
49 | IF-Wide-IN (Bypass) V49AM 33|15 | 26 | 26 24 \Y
50 | AM-RF-AGC V50AM 33|15 | 26 | 26 6.45 \Y
51 | AM-RF-AGC (Bypass) V51AM 33|15 |26 | 26 0.8 \Y
52 | AM-ANT-D V52AM 33|15 |26 | 26 0 \Y
53 | FM-Narrow-AGC-IN V53AM 33|15 |26 | 26 0.4 \Y
54 | FM/AM-MIX-OUT V54AM 33 (15|26 | 26 8 \Y
55 | FM/AM-MIX-OUT V55AM 33 (15|26 | 26 8 \Y
56 | ANT-DAC V56AM 33|15 |26 | 26 0 8 \
57 | RF-DAC V57AM 33|15 |26 | 26 0 8 \
58 | Vce (8V) V58AM 33|15 |26 | 26 8 \Y
59 | AM-MIX-IN V59AM 33|15 | 26 | 26 2.65 \Y
60 | AM-MIX-IN V60AM 33|15 |26 | 26 2.65 \Y
61 FM-MIX-IN V61AM 33|15 |26 | 26 1.5 \Y
62 | FM-MIX-IN V62AM 33|15 |26 | 26 1.5 \Y
63 | FM-RF-AGC V63AM 33|15 |26 | 26 7 \Y
64 | FM-ANT-D V64AM 33|15 |26 | 26 0 \
CCB Command
Parameter Symbol Conditions clal T o min typ max unit
22|22
TUNER OFF V33 19 (37| 25|25 0.03 \Y
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CCB Command
Parameter Symbol Conditions el ] T o min typ max unit
z|z|2|2

ANT-DAC
ALL_OFF (000000000) DAC560 15 (13| 1 | 25 105 285 mvV
D10_SETP (100000000) DAC561 (DAC56_1)-(DAC56_0) 15113 | 2 | 25 3 20 mV
D11_SETP (010000000) DAC562 (DAC56_2)-(DAC56_0) 15 (13| 3 | 25 5 35 mV
D12_SETP (001000000) DAC563 (DAC56_3)-(DAC56_0) 15 (13| 5 | 25 15 65 mV
D13_SETP (000100000) DAC564 (DAC56_4)-(DAC56_0) 15 (13| 7 | 25 35 125 mV
D14_SETP (000010000) DAC565 (DAC56_5)-(DAC56_0) 15 (13| 9 | 25 120 250 mV
D15_SETP (000001000) DAC566 (DAC56_6)-(DAC56_0) 15 (13| 11| 25 310 490 mV
D16_SETP (000000100) DAC567 (DAC56_7)-(DAC56_0) 15 (13|13 | 25 730 960 mvV
D17_SETP (000000010) DAC568 (DAC56_8)-(DAC56_0) 15113 |15 | 25 1.5 1.9 \Y
D18_SETP (000000001) DAC569 (DAC56_9)-(DAC56_0) 1513 |17 | 25 3.05 3.75 \Y
ALL_ON (111111111) DAC56A 15113 |18 | 25 6.25 7.55 \Y
RF-DAC
ALL_OFF (111111111) DAC570 15 (13| 1 | 25 105 285 mV
DO_SETP (100000000) DAC571 (DAC57_1)-(DAC57_0) 1513 2 | 25 3 20 mV
D1_SETP (010000000) DAC572 (DAC57_2)-(DAC57_0) 15 (13| 3 | 25 5 35 mV
D2_SETP (001000000) DAC573 (DAC57_3)-(DAC57_0) 15 (13| 5 | 25 15 65 mvV
D3_SETP (000100000) DAC574 (DAC57_4)-(DAC57_0) 15 (13| 7 | 25 35 125 mvV
D4_SETP (000010000) DAC575 (DAC57_5)-(DAC57_0) 15113 9 | 25 120 250 mV
D5_SETP (000001000) DAC576 (DAC57_6)-(DAC57_0) 15113 | 11| 25 310 490 mV
D6_SETP (000000100) DAC577 (DAC57_7)-(DAC57_0) 15 (13|13 | 25 730 960 mV
D7_SETP (000000010) DAC578 (DAC57_8)-(DAC57_0) 1511315 | 25 1.5 1.9 \Y
D8_SETP (000000001) DAC579 (DAC57_9)-(DAC57_0) 15 (13|17 | 25 3.05 3.75 \Y
ALL_ON (111111111) DAC57A 15 (13|18 | 25 6.25 7.55 \Y

Package Dimensions
unit : mm (typ)

3190A
12.0
10.0
48 33
TRARRARRARAARAAA
49 = 5-;32
s -
=: O =7
STITTTT :—— v
0.5 0.18
(1.25)
g AT
- SANYO : SQFP64(10X10)
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Pin Functions

Pin No. Pin Pin No. Pin
1 FE_GND 33 VREG2.7V
2 OSC_V¢cc 34 AM_ANALOG_IN Bypass
3 OSC_B 35 AM_HD_IN Bypass
4 OsC_C 36 AGND
5 PLL-VT 37 AM ANALOG IN
6 FET_GND 38 VSM_AC
7 PLL-LPF_AM 39 AM HD IN (35k CF)
8 FM_FET_OUT 40 VccASVY
9 AM_FET_OUT 41 AM_N-AGC pick-up
10 AM_CP 42 Address-SW
11 FM_CP 43 IF_OUT
12 DGND 44 VREG4.9V
13 XTAL_Vco 45 IF-N_IN1 (CF = 180k)
14 XTAL-IN 46 IF-N_IN2 (180k_Bypass)
15 XTAL-OUT 47 AM-W-AGC
16 XTAL_GND 48 IF-W_IN1 (CF = 500k)
17 XTAL_OSC_OUT2 49 IF-W_IN2 (500k_Bypass)
18 CE 50 AM-RF-AGC
19 DI 51 AM RF-AGC (Bypass)
20 CL 52 AM-ANT-D
21 DO 53 FM N-AGC-IN
22 VgoceD5sv 54 MIX-OUT
23 VREG 3V 55 MIX-OUT
24 VREG 4V 56 ANT-DAC
25 AGC_DAC_| 57 RF-DAC
26 AGC_DAC_S 58 FE_Vgc8V
27 HD-Radio out N 59 AM-MIX-IN2 (Bypass)
28 HD-Radio out P 60 AM-MIX-IN1
29 10.7M OUT N 61 FM-MIX-IN1
30 10.7M OUT P 62 FM-MIX-IN2
31 DIV_OUT_IF 63 FM-ANT D
32 VSM_DC 64 FM-RF-AGC
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Functions

AM/FM front-end AGC block

FM Image rejection Mixer (IQ-MIX)

Gain switching : 1 bit

FM IQ-MIX phase adjust (For the Japanese FM band) 2 bit DAC

AM Double balance Mixer

Pin diode drive AGC output (AM/FM)

Wide AGC sensitivity setting (AM/FM) 4 bit DAC

Narrow AGC sensitivity setting (AM/FM) 4 bit DAC

Keyed AGC adjust (FM) 4 bit DAC

AM RF AGC 4 bit DAC

Local oscillator 155MHz to 262MHz

Local osc divider (FM/AM)

Division by 1, 2, or 3

Local osc divider (AM)

Division by 10, 8, 6, or 4

ANT/RF DAC (FM) 9 bit DAC
AM 1st IF AMP block

1st-IF amplifier 10.7M (Narrow)

FM IF block

S-meter shifter 5 bit DAC
IF Limiter Amplifier 6 stage

S-meter (DC for keyed AGC) (FM)

IF output Driver for DSP/iBoc (10.7MHz output)

IF-AGC block

IF AGC Amplifier (control Voltage from DSP)

IF output Driver for DSP/iBoc 10.7MHz IF
IF Buffer Output for Diversity 10.7MHz IF
IF Gain Adjust 4 bit DAC
IF AGC Amp-OFF-Sw For the analog system and the iBoc system ; 1 bit each
PLL

Fast lock PLL

Filter SW 1 bit SW
other

Tuner off 1 bit SW
2.7V Regurator adjust 2 bit DAC
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Equivalent Circuits

Pin No. Pin Description Equivalent Circuit
1 FE.GND 8V GND (F.E.)
2 OSC Vce Dedicated oscillator system power 8V Ve (VCO.)
supply
3 FM/AM OSC_B Oscillator connections Vec(2pin)
4 FM/AM OSC_C
500Q < 500Q
~
@
R s &
® :
= LK 5kQ
F—wm—r2
5kQ
5 Tuning voltage output | FM mode : vee
Low-pass filter output | A PLL filter is formed on pins 8 PIN58 VDD
6 FET ground through 11. (Pins 9 and 10 are left 3kQ PIN23
7 AM filter open.) —° 1kQ M-
—
8 FM mode FET —
9 AM mode FET AM mode :
10 AM charge pump A PLL filter is formed on pins 7, 9, and 5kQ
11 FM charge pump 10. In this mode, a low-pass filter is
formed by the internal impedance
(10kQ2) and an external capacitor. —C@—(G
=
VT |~
g\/\/\/ﬁ,
30kQ
tentativeii = 7 2.2kQ
T 220pF
12 DIGITAL GND
13 XTAL Vce Dedicated crystal oscillator system 5V Ve (XTAL)
power supply
14 X'tal-OSC-IN Connect a 4,5MHz crystal element Ve(PIN3)
ES6
15 X'tal-OSC-OUT between pins 14 and 15.
g é 1.5kQ)| 1.5kQ)| 333Q
1 1kQ [500Q
Connect a 10pF capacitor between SPFT - Juska 15kq)
pin 14 and ground, and connect a Y K AMP
150pF capacitor between pin 15 and I s L(
AK
ground. 5k 5000 AR
1.5kQ [1.5kQ 500Q
L] — ,jK ,jK T 3330 Y
5kQ 3330
1kQ
20kQ ‘ ALC o PLL
0
EApF 2pF
® T11 @

Continued on next page.
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Continued from preceding page.

Pin No. Pin Description Equivalent Circuit
16 XTAL GND Dedicated crystal oscillator system
ground
17 XTAL OSC2 Crystal oscillator output 2 for use by a
2-tuner clock
500Q
@
2 1kQ
18 CE Used to enable serial data input (DI)
to the LV25400W or force the output 3V
to the high level during serial data N4
output.
—ip '
P-MOS P-MOS
—b —b
@ P-MOS P-MOS
— S
N-MOS N-MOS
. ot
N-MOS N-MOS
77
Vgs(PIN12)
19 DI Input for the serial data transferred to
the LV25400W from the controller. g
—ipy '
P-MOS P-MOS
b —
@ P-MOS P-MOS
ik E—C
N-MOS N-MOS
—ly P!
N-MOS N-MOS

T
Vss(PIN12)

Continued on next page.
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Continued from preceding page.

Pin No. Pin Description Equivalent Circuit
20 CL Clock used for synchronization when
serial data is input to the LV25400W g
(DI) or when serial data is output
(DO).
—ipy '
P-MOS P-MOS
i —
@ P-MOS P-MOS
i —C
N-MOS N-MOS
—ly P!
N-MOS N-MOS
T
Vgs(PIN12)
21 DO Output for serial data output to the @
controller by the LV25400W. 5000
Note : The pull-up resistor must be in
the range 10kQ to 50kQ. E E
77 Vgg(PIN12)
5069
]
Ve
Vgs(PIN12)
22 VeeD Digital system power supply 5V V¢ (Digital)
23 PLL VREG (Vpp) - 3V | Regulator output for the PLL circuit - )
Vee(8VY)  Vece(22pin)
3V
PLL
VbD
DAC
@
5kQ 41.7kQ %

Continued on next page.
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Continued from preceding page.

Pin No. Pin Description Equivalent Circuit
24 Swallow counter Regulator output for the PLL swallow Vee(dY)  Vec(22pin)
VREG - 4V counter - 4V <
swallow
\—K 4V
41.7kQ T
T
25 AGC_DAC_| IF AGC control bias is supplied from 5.6V
the LC75040 (for iBoc).
200kQ
100kQ
26 AGC_DAC_S IF AGC control bias is supplied from 5.6V
the LC75040 (for the analog system).
200kQ
100kQ
27 HD_OUTN Wideband IF (10.7MHz) signal ) )
28 HD_OUTP differential output to the LC75040 for Vcc(40pin) - Ve (40pin)

iBoc use.

<

500Q

300Q

I 2000 @

3000
- 5000
T

Continued on next page.
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Continued from preceding page.

Equivalent Circuit

Pin No. Pin Description
29 10.70UTN Narrowband IF (10.7MHz) signal . .
X X Vcc(40pin) Ve (40pin)
30 10.70UTP differential output to the LC75040 for = o
analog use.
[:F 2 500Q
300Q
I 2000 @
3000
2 500Q
77
31 DIV_OUT_IF Driver 10.7MHz signal buffer output Vec(58pin)
200Q
@
S - 2 26kQ
10k
2 200Q
77
32 S-meter (DC) Current driver S-meter output .
) Vcc(40pin)
AC components are removed with an
external capacitor.
+—w—38)
300Q
= 10kQ
77
33 Vref 2.7V 2.7V regulator Ve (PIN4O)
<
ke[ N T
333Q
30kQ T
7

Continued on next page.
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Continued from preceding page.

Pin No. Pin Description Equivalent Circuit
34 AM ANALOG_IN AM analog signal system related input .
i Vcc(40pin)
Bypass (AM narrowband 10.7MHz IF signal)
37 AM ANALOG_IN @ @
20kQ
|
2300Q 2300Q
35 AM HD_IN Bypass iBoc and AM analog signal system Veer(d0Di
39 AM HD_IN related input ccéopin)
(AM narrowband 10.7MHz IF signal) @ @
20kQ
|
£300Q £300Q
36 ANALOG GND
38 S-meter AC output pin | FM mode: S-meter AC signal output Ve(PIN4O)
D 300Q |
27kQ
Ve
40 VccA Analog system power supply 5V V¢ (Analog)
41 AM Narrow-AGC AM narrow AGC detection ,J
Pick-Up 41— I A
@ 5000 | 500
10kQ
42 Address_SW When two tuners are used, one of the
two ICs' pin 42 is connected to ]
ground, need changes the address.
1kQ

Continued on next page.
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Continued from preceding page.

Pin No. Pin Description Equivalent Circuit
43 AM 1stlIF_AMP_OUT | First AM IF amplifier output Vce 58PIN
<
£333kQ
50Q
44 VREG4.9V 4.9V regulator Ve (PINAO)
<
1kQ
2 34kQ
1o |
50kQ 2 v
215kQ
Ve Ve
45 IF-N_IN1 First AM IF amplifier input @
46 IF-N_IN2 Driver 10.7MHz signal buffer input
FM limiter amplifier input @
50002 500Q
500Q  |5000)
3000 T T
P! [ 2pF | 2pF
300Q
500Q 270Q
i v
500Q %7
500Q %L
47 AM W-AGC Used for wide AGC pickup. There is a

built-in ampilifier.

(B
2V

W

1kQ

e

10kQ
1kQ

—

Continued on next page.
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Continued from preceding page.

Pin No. Pin Description Equivalent Circuit
48 FM IF-W_IN1 Wideband FM IF AGC clamp input Vcc(40pin)
49 FM IF-W_IN2
@) @9
20kQ
|
£10kQ £10kQ
50 AM RF-AGC RF AGC rectifying capacitor Veo(PIN 58)
51 AM RF-AGC-Bypass | Determines the distortion for
low-frequency modulation.
Increasing the size of C50 and C 51 :
Distortion — Improves
S 5KQ 1KQ
Response — Becomes slower 15KQ
) 4
Reducing the size of C50 and C 51 : v
Distortion — Degrades "o v o g
Response — Becomes faster 51— w— [
c59 |,
1uF ) 4 750Q
5000 2
500Q e
100Q 500Q
77
C64 50
10uF |, g
52 AM ANT-D Provides the PIN diode drive current.
- Vce_sv
152 = 6mA
This is the antenna dumping current.
—52—
200Q
500Q
— —

Continued on next page.
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Continued from preceding page.

Equivalent Circuit

Pin No. Pin Description
53 FM Narrow AGC Used for narrow AGC pickup. There is
- o AGC AMP
a built-in amplifier.
2.5kQ
GY—w K
1kQ
‘(A‘(A
210kQ
I 2.2V ? ?
zg AM/FM 1st-MIX OUT | FM/AM mixer output (common) @_@
[
S J ]
| I TK
FM MIX AM MIX
56 ANT DAC 9-bit D/A converter
57 RF DAC 1kQ
57
1kQ )
1kQ
58 VccA Vec8v
FM FE/AM
59 AM MIX-IN2 (Bypass) | AM mixer input Vcc(PIN5SS)
60 AM MIX-IN1 Input impedance : 10kQ
£2.5kQ ,J
AN,
0kQ | % &
@ 2110Q  $110Q
AVAVA
10kQ
12kQ =
77
61 FM MIX-IN1 FM mixer input
62 FM MIX-IN2 FM wide AGC pickup FM MIX AGC AMP
Input impedance : 10kQ 50
61 1 P j—L w—t
500Q 500Q
10kQ 10kQ
lﬁ 22v f f

Continued on next page.
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Continued from preceding page.

Pin No. Pin Description Equivalent Circuit
63 FM ANT D Pin 63 : The antenna driving current vee
flows when the RF AGC voltage <
reaches (V¢ - Vbe). I
75kQ |
300Q2
£300Q
64 FM RF AGC RF AGC voltage
Vce

500Q £500Q $500Q

212kQ

‘ 500Q
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SANYO Serial Bus Data Timing

CE : Chip enable
CL : Clock
DI : Data input
DO : Data output (pin information only)
V|H [£¢
CE N ViL
1{4
tCL tCH
| |<——>
Vi V Vi \Y
CL IH IH IH IH
ViL .y
ViH VIH N tEL tES N tE?
C [£¢
DI ><
s s
VIL € —F——I<—>
L %su tp ~ VI
tLC
2 2 ()
Internal data Old X New
latch b)Y )
(& C
{{ When CL is stopped at the L level ))
—
CE VIH VL
—
H L
tC tC
cL VIH [ VIH ViH
ViL 7
<>
V|H V|H . tEL tES - tEH
— (4
o T X
v 2 -
L €< I<—>
tSU ~ ~tHD ~ VIL
tLC
Internal data s s 7. ‘é
Old New
latch b)Y ROy
146 146
{{ When CL is stopped at the H level ))
Parameter Symbol Pin Conditions min typ max unit
Data setup time tSU DI, CL 0.45 us
Data hold time tHD DI, CL 0.45 us
Clock L-level time tCL CL 0.45 us
Clock H-level time tCH CL 0.45 us
CE wait time tEL CE, CL 0.45 us
CE setup time tES CE, CL 0.45 us
CE hold time tEH CE, CL 0.45 us
Data latch change time tLC 0.45 us
Data input high-level voltage ViH CL, DI, CE 25 5.0 \
Data input low-level voltage ViL CL, DI, CE -0.3 0.8 \
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Serial Data I/0 Procedures

The LV25400W uses the SANYO audio IC serial bus format. Data is input and output using a CCB (Computer Control
Bus). The LV25400W adopts an 8-bit address version of the CCB format.

Address
1/0 mode Contents
BO B1 B2 B3 A0 A1 A2 A3
[1] IN1 0 0 0 1 0 1 0 0 « Control data input mode. PLL setup
IN1B 0 1 0 1 0 1 0 0 « 32 bits of data are input
* IN1B is the 2-tuner mode address (when pin 42 is tied to ground)
[2] IN2 1 0 0 1 0 1 0 0 « Control data input mode. PLL setup
IN2B 1 1 0 1 0 1 0 0 « 32 bits of data are input
« IN2B is the 2-tuner mode address (when pin 42 is tied to ground)
[3] IN3 1 0 0 1 0 1 1 0 « The tuner block is set up in control data input (serial data input) mode.
IN3B 0 0 0 1 0 1 1 0 + 32 bits of data are input - There is a sub-address

« IN3B is the 2-tuner mode address (when pin 42 is tied to ground)

\l/_. 1/0 mode determined

)
C

CE

o T LFLFLFLF LS LS L LF LT L
oI [ [or [z [os [mo [m [ fw | |

N First Data IN1/2
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aSsin

IN1 settin
DVS AM oscillator divisor control g N
0 | Program-CTR Stop AM/FM OSD D2|0SD D1| Divisor CIAALA B|B|B )
1 Program-CTR Normal 0 FM 0 0 Divisor by 10 3(2(1|0(3|2(1]|0
operation 1 AM 1 0 Divisor by 8
0 1 | Divisor by 6 v
1 1 | Divisor by 4 l
[ofo[1]o]1]o]o]0]
Address Code
v|o|o|o|lo|o|o|lu|lo|o|o|lo|lo|o|lo|Oo|o|o|o|Oo|lo|lo|O|Oo|lo|o|Oo|Oo|lo|Oo|O|O
L e B I e e I e I I e e e e e I B I (e (e e e = = I e e e e N N
W R [R[NINR[RNIN N[N [N R e s e ee kool o|o|o|lalalolo
RPlIOlOlO|IN[O|O|d|W|IN|(RP[OJlO|O|IN|O|JO|MA[WIN|IP|O|lO|O|N(OO|COI|A|W|N|F|O
e ) 5
ZEE 8 U>88'U'U'U'U'U'U'U'U'U'U'U'U'U'U'U'Uw
OOOO<<EPZU;U;U7U<§OOn—xr—xn—xr—xn—xn—xoooooooooo
OUlp lp [Blg|®[M[FCld|T|g|g|o|d|w|d|R|o|e || |(o|aR|laNR|S
mio|S = S
=3 <
cjejrjejefejefefe|e|{efH)H{efH{L, - ----1-1-|-1-"{-|-1|-|-|-1-1/-
@] @ | © 5) @3 @ 1)
-
AM/FM/WB oscillator divisor control
WB OSD DIV Divisor
> 0 0 Divisor by 2
0 1 Divisor by 3
1 0 Divisor by 1
1 1 Divisor by 1
*WB : Select 1 for weather band reception
Reference
frequency
setting 45, 7.2MHz PLL filter switching
0000 | 100kHz Filter state | MODE [AM/FM|[AM filter] FM fiter
0001 50kHz
0010 | 25kHz Normal 0 0O [OFF| ON
0011 25kHz 1 ON | OFF
0100 12.5kHz 0
0101 6.25kHz W-FILTER 1 1 ON | ON
0110 3.125kHz
0111 3.125kHz v
1000 10kHz
1001 OkHz Programmable counter divisor setting (from 272 to 65535)
1010 5kHz 0000 0001 0001 000O0 | Divide by 272
1011 1kHz : :
1100 3kHz 0000 0001 1111 0100 | Divide by 500
1101 30kHz : :
1110 lllegal value 0000 0011 1110 1000 | Divide by 1000
1111 Illegal value : :
0000 0111 1101 00O0O | Divide by 2000
Y FM-IQMIX phase_Adjust : :
DEIAY_ADJO | DEIAY_ADJ1 | Adjustment 0101 0101 0101 0101 | Divide by 21845
amount : :
(1) 8 Small 1010 1010 1010 1010 | Divide by 43690
0 1 l : :
1 1 Large 1111 1111 1111 1111 | Divide by 65535
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DO pin control data (1)

ULD |DT1|DTO DO pin IN2 setting
0 | 0 | O [Lowwhen notlocked. AlAlA BlB|B IN
0 0 1 Monitor 1 (unused) . —»| >
0 1 0 Monitor 2 (unused) DO pin control data (2) 3(2(1]0|3|2|1|0
0 1 | 1 | (See DO control (2)) IL1 | ILO IN
1 |/01]o0 Open 0|0 Open Y
1 0 | 1 | Monitor 1 (unused) 0 1 | The I3 pin state (unused) l
1 | 1| 0 | Monitor 2 (unused) 1 | O |Thel2pinstate (unused)
1| 1| 1 |(SeeDO control (2)) 1 | 1 | Thellpinstate (unused) loJo[1]o|1]o]0]1]
: i Address Code
g|g|o|lolo|g|o|lo|lu|g|o|o|lo|g|lo|g|o|lo|lg|g|o|lo|g|gl|lo|g|g|g|lo|g|g|g
NMRERERE RERERE R R R R R R R R R R R R R R R R R B R R B DR R BN
WIWIN[ININININININININ|IN|IP|IPIRP(RPIRPRIPIPIPIPIP|IO(O|JOC|CO|CO|0O|O0|O|O|O
POl |IN|O|O AW NP |OJlO|O|IN([OJO|M[W|IN|IP|IO|lO|([O|N|O|O|RM|JW|IN|F|O
= — -
SEIEIE 5 AEIEIEI MMk i e @
B1OIB|EIRIR[e|elg|EIEIEIZIZIEIEICIEICIE|B|B]2]2(2]|2]c]o|o|o|o
SMEIER RS RN R EEE RN
NEe % WI|N|[E|S [ Rl E NE I o)
n | O
LjfLjfLjrfbfLryryjrjjrjrfLjrybfLyL|LyL|L Li{L|L|L|H|L|L|L
(20)  |a9) (18) (17| (16) | (15) (14) (13) (12) | (11) (10) 9)
o IC internal signals
varSi]:tliT)n correction VO ports
Che}rgf pump IN2 D15-12 0: ﬁgﬂiril 9ghatput§
fonto (Wide out side) Normally set to 0.
0 Normal operation 0000 +5dB Y |
1 | Stopped 0001| ! cCrystal oscillator selection
........... Yo il 0010 i XS1[ xS0 | X'tal OSC
IC test mode 0011
i These bits are : Two-tuner o100| ! 8 (1) égmni
i normally setto: : crystal oscillator o101] L 1 0 20 5MHz*
i TESTO0=0 buffer switching 1 1 lllegal val
TEST1=0 5 oi110| ! egal value
TEST2=0 Nsormampe'a"on 0111| 1 +Use of a20.5MHz crystal
__________________________________ 1 topped -
. 1 requires a separate hardware
. 1 modification. v
101
1 8 1 (1) i 2.7V REG ADJ
1100 1 00 | -23mv
1101 L 01 | (Centervalue)
1 10 | +23mv
1110 11 | +64mv
1111] -5dB
v
Unlock detection switching v
UL1 | ULO |¢E detection width| Detection pin output X'tal OSC ADJ ]
0 0 Stopped “Open [e\ﬁlel;ﬁgn?ig.ﬁgﬂeHd]z oscillator
0 1 0 O is output directly
1 0 +0.5us  |¢Eis delayed by 1to 2 ms, 000 | Xtal (Center value)
v 1 1 +1us  |0E is delayed by 110 2 ms. oo1| |
Dead zone control oi10| |
DZ1 | DZO | Dead zone mode o11| |
0 0 DZA 100| |
0 1 DZB 101 | |
110 DzZC 110| 1
111 DzD 111 | +150Hz
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FM AGC ON IN3-1 tuner setting 1
Normal Address 69h, Subaddress[0]
L] ON alalalale[B]B]B]IN
—» >
AM AGC ON 3|12|1|0|3|2|1]|0
0| Normal )
1| on I
\ »[0] | [ofz]z]o]2]o]o]1]
Sub Address Code Address Code
OO0 |0O|0O|0|0|0|0|0|0(0|0(0|0(O0|JO0O(O(O0|O|O0|0|0|0|0|0|0(0|0(0|0|0
WIW W WIW W W WIWwW W [W[WlWwW W WWwWlwWw[WwWWwWwWwlwwjlwjwlw|lwfwfwlw|lw|w|w
I = Il L I R N R R N I S A N e R e L e S e L e R
AL S IS I R A D S R LS R I R N N T N Y I N e e N N A k=Y IR = =R =2 k=2 K=2k=2E=)
RP|IO|jlO|0|IN|O|O|R|WIN|P|([OJlO|O|IN|O|JOI|M|W|N]|P|O|lO|(O|IN|[O|O|D|IW|IN|FL]|O
< —
%LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL%
(37)|(27)|(26)| (25) | (24) (23) (22) (21)
J \
v
Wide-10.7MHz i
0] ON Tuner off setting
1| oFF Normal operation
1| Tuner off
Narrow-10.7MHz
0| ON
1| OFF
1Q mixer gain adjustment
0 | Gain Down
1 | Normal operation
v v
ANT-DAC RF-DAC
000000000 ]| 0.3V 000000000 | 0.3V
v 000000001 | 0ooooo0001| !
TEST for DAC 000000010| ooooooo10| |
0-Normal 000000011 | { ooooooo011|
1:Test-Mode 000000100]| { oooooo100|
000000101 | { 0oooo00101|
0ooooo0110| 0ooooo0110|
000000111| oooooo0111| !
000001000]| { ooooo1000| |
. l . l
. l . l
111111010 ¢ 111111010 |
111111011 ¢ 111111011 |
111111100 111111100
111111101 111111101 | |
111111110 111111110 ¢
111111111 | 7.1V 111111111 | 7.1V
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Keyed AGC switch

0 | Wide+narrow
1 | Narrow only

FM PIN diode forced on switch

0 | Normal operation
1 | Forcedon

> [1]

Sub Address Code

—>

IN3-2 tuner setting 2

Address 69h, Subaddress [1]

A|A|A|A|B|B|B|B
3(2(1|0|3|2|1|0
N

'
lo[2]2]o]1]ofo]1]
Address Code

J

asin

U;EUDUUUDUDUUUDUUUUDUUUUUDUDUUUUJ
wrﬁOl\JI\)I\JI\)I\JI\)I\)I\)I\)HHHHHH}—‘HI—‘I—‘OOOOOOOOOOU)
I—‘Ugm\lmm-hwl\JHO@OO\ICDU‘I#OQNI-‘OLOOO\IO’(.H#(A)NI—‘Ow
cjefefejefefejefjefefejejefejefeefefefjefejefjejefrfjojefefrieie|L
(37){(36)((35) (34) (33) (32) (31) (30) (29) (28)
\__AI___/\____ ____J\___I___J\____/__J |——
IF AG(;, clamp variations AM RF AGC Keyed AGC FM/AM
correction amplifier threshold (gradual) threshold W-AGC
g;iﬁﬁfgw) 0000]1.0+vge 0000] 0.14 Sensitivity
00001 +5d8 0001 { 0001 0000] 0.14
0001l 4 oo10| 0010 0001
0010| L 0011 l 0011 0010
0011l L o100 0100 0011
0o100| L 0101 l 0101 0100
0o101| L 0110 l 0110 0101
0110| L 0111 l 0111 0110
0o111| ¢ . l 1000 0111
. 1 . A 1001 1000
. 1 1010 | 1010 1001
1010] 1 1011 l 1011 1010
1011] 1 1100 l 1100 1011
1100| L 1101 l 1101 1100
1101 L 1110 l 1110 1101
1110| | 1111]25+vge 1111] 22 1110
1111 sdB ! ! 1111]| 257
M AM RF AGC EV/AM
S-Meter Shift(TSOUT) amplifier threshold (steep) N-AGC
00000]| 198uA(1.2V) 0000| 1.0 Sensitivity
00001 N 0001 1 0000] 0.14
00010 \’ oo1o| I 0001
00011 N 0011 1 0010
00100 d oi1o00| ¢ 0011
00101 i o101 0100
00110 l 0110 l 0101
00111 d 0111 l 0110
. 1 : S 0111
. 1 : S 1000
11010 d 1010| | 1001
11011 d 1011 1010
11100 d 1100 l 1011
11101 J 1101 l 1100
11110 d 1110 | 1101
11111 300pA(1.9V) 1111| 25 1110
1111| 25

No.A0633-30/42



LV25400W

Control Data Documentation

* : See the "Programmable Divider Structure" section for more information.

No. Control block/data Description Related data
(1) Programmable divider data | < Sets the programmable divider's divisor. AM/FM
PO to P15 This is a binary value in which PO is the LSB, P15 the MSB. OSC D1, D2
DVS =0 : The IC internal FMIN pin is stopped (pulled down) WB, OSC DIV
DVS DVS =1 : The IC internal FMIN pin is selected
Set divisor (N) : 272 to 65536
Input frequency range : 120 to 270 MHz
* . See the "Programmable Divider Structure" section for more information.
(2) AM oscillator divisor control | « OSC D1, OSC D2-AM oscillator divisor control AM/FM
0SC D1 0SC D2 Divisor PO to P15
0OSC D1, 0SC b2 0 0 Divide by 10
0 1 Divide by 8
1 0 Divide by 6
1 1 Divide by 4
3) Tuner mode switching * Tuner mode switching between AM and FM PO to P15
1=AM 0=FM OSC D1, D2
AM/FM
(4) Programmable divider stop *DVS =0: The IC internal PLL-IN pin is stopped (pulled down) CTS
DVS =1 : The IC internal PLL-IN pin is selected GTO0, GT1
DVS Set divisor (N) : 272 to 65536 CTP
Input frequency range : 120 to 270 MHz CTC

Reference divider data

RO to R3

« Selects the reference frequency.

Reference frequency setting (kHz)
R3 R2 R1 RO Crystal : 20.5MHz Crystal : 4.5/7.2MHz
0 0 0 0 lllegal value 100
0 0 0 1 100 50
0 0 1 0 50 25
0 0 1 1 25 25
0 1 0 0 12.5 12.5
0 1 0 1 6.25 6.25
0 1 1 0 3.125 3.125
0 1 1 1 3.125 3.125
1 0 0 0 10 10
1 0 0 1 llegal value 9
1 0 1 0 5 5
1 0 1 1 1 1
1 1 0 0 lllegal value 3
1 1 0 1 lllegal value 30
1 1 1 0 lllegal value lllegal value
1 1 1 1 lllegal value lllegal value

Continued on next page.
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Continued from preceding page.

No.

Control block/data

Description

Related data

(6)

Tuner mode switching

AM/FM oscillator divisor

0SC_DIV

WB

(1) AM/FM/WB oscillator divisor control
WB OSC DIV
0 0
0 1
1 0 Divide by 1
1 1 Divide by 1
* 1 WB: Select 1 for weather band reception

Divisor
Divide by 2
Divide by 3

(2) AM oscillator divisor control
OSD D2 OSC D1 Divisor

0 0 Divide by 10
0 Divide by 8
1
1

Divide by 6
Divide by 4
In FM mode, only the WB and OSC DIV bits are valid.
In AM mode, this function is set up by combination of the OSC D2, OSC (however, this is
fixed at the divide-by-2 setting) D1, WB, and the OSC DIV bits.

FM (Japan) : Fixed at the divide-by-3 setting

FM (other regions) : Fixed at the divide-by-2 setting

WB : Fixed at the divide-by-1 setting (OK if WB = 1)

1
0
1

In AM mode, set WB = 0, OSC DIV = 0 for the divide-by-2 setting.
The OSC D2 and OSC D1 bits can be set according to end product needs.

Example : USA : (1) <divide by 2> x (2) <divide by 10> = divide by 20
SW2 : (1) <divide by 2> x (2) <divide by 4> = divide by 8

PO to P15
DVS

FM IQ mixer phase

adjustment

DELAY_ADJO
DELAY_ADJ1

* FM IQ mixer phase adjustment

FM-IQMIX phase_Adjust

DELAY_ADJO | DELAY_ADJ1
0 0

Adjustment amount

Small

0 1 N
1 0 {
1 1 Large

OSC_DIV

Continued on next page.
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Continued from preceding page.

No. Control block/data Description Related data
(8) PLL filter switching mode « Switches the PLL filter AM/FM
PLL filter switching
MODE Filter state | MODE | AM/FM AM filter FM filter
0 OFF ON
Normal 0
1 ON OFF
0
W-FILTER 1 ] ON ON
Normal mode (MODE = 0)
The filter state is switched in conjunction with the AM/FM bit.
FM mode (AM/FM = 0)
A filter is formed on pins 8 and 11.
Since this filter can be independent of the filter used in AM mode, PLL locking can be
fast.
AM mode (AM/FM = 1)
A filter is formed on pins 9 and 10 and with the two internal switches SW1 and SW2.
An additional filter is added using an internal resistor and an external capacitor.
W-filter mode (MODE = 1)
Both filters are enabled, regardless of the AM/FM bit.
(All of pins 8, 9, 10, and 11, and switches SW1 and SW2 are used.)
This is used when sidebands occur in AM mode, and in other cases.
However, there are case where, depending on the particular filter component values,
this mode cannot be used.
+8V VbD
_PIN58 PIN23
CP1
< 3kQ
SW2  5kQ
div oo A |
21kQ
2 5 5
a S, 9,
0 crL I 0
1 L 0.033uF 5 S| cioa géls'; .
| »—I—MH T 2| wrF 033
c4 R7
330pF 30kQ
L5 D5 C11 C12 C11B
SVC704 1.3kQ 2.2kQ 2200pF
9) IC internal signals « Specifies the 1/0 direction for the 1/0 ports
1/0 ports Data = 0 : Input port. The value 0 should be specified in normal operation.
Control data =1 : Output port. A value of 1 is used for IC testing.
* : This data must be set to 0 at all times other than IC evaluation.
Normally set to 0.
(10) Crystal oscillator fine « Adjusts the crystal 4.5 MHz reference frequency if beating occurs XS0, XS1
adjustment RO to R3
X'tal OSC ADJ [When a 4.5MHz oscillator element is used]
X_SW_0 000 Xtal (Center value)
X_SW_1 001 i
X_8W_2 010 S
011 s
100 NS
101 {
110 N
111 +150Hz

Continued on next page.
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Continued from preceding page.

ULO, UL1

No. Control block/data Description Related data
11) 2.7V REG « Adjusts the 2.7 V regulator
ADJ
2.7V REG ADJ
REG_ADJO 00 -23mV
REG_ADJ1 01 (Center value)
10 +23mV
11 +64mV
(12) Crystal oscillator selection « Selects the crystal element.
XS81 XS0 X'tal OSC
XS0, XS1 0 0 4.5MHz
0 1 lllegal value
1 0 lllegal value
1 1 lllegal value
(13) HD (wide) IF AGC amplifier | < Corrects for sample-to-sample variations in the IF AGC amplifier gain
variation correction bits
Amount of correction : +5 dB
ADJ_WO
ADJ_W1
ADJ_W2 4 bit
ADJ_W3
(14) DO pin control data (2) « Controls the DO pin output
DO pin control data (2)
ILo, IL1 IL1 ILO IN
0 0 Open
0 1 The 13 pin state (unused)
1 0 The 12 pin state (unused)
1 1 The 11 pin state (unused)
Since there are no connected pins in the current product, the open setting must be
used.
(15) DO pin control data (1) * Determines the DO pin output. ULO, UL1
DO pin control data (1)
uLb uLD ILO DTO DO pin
D70, DT1 0 0 0 Low when not locked.
0 1 1 Monitor 1 (unused)
1 0 0 Monitor 2 (unused)
1 1 1 (See DO control (2))
1 0 0 Open
1 0 1 Monitor 1 (unused)
1 1 0 Monitor 2 (unused)
1 1 1 (See DO control (2))
The following item (5) must also be set when monitoring the unlock detection signal.
(16) Unlock state detection data | + Selects the phase error (gE) detection width used to judge the PLL locked state. ULD
If a phase error in excess of the gE detection width from the table below occurs, the DTO, DT1

PLL is seen as being in the unlocked state.

When the PLL is seen as being unlocked, the detection pin (DO) is set low.

UL1 ULO GE detection width Detection pin output

0 0 Stopped Open
0 1 0 OE is output directly
1 0 +0.5us ¢E is delayed by 1to 2 ms.
1 1 +1us ¢E is delayed by 1to 2 ms.
e | | L

- Delay
DO

1to 2msj)(L

<— Unlock state output——>

Continued on next page.
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Continued from preceding page.

No. Control block/data Description Related data
17) Crystal oscillator buffer « Stops the crystal oscillator buffer output.
output stop switching 1 bit Two-tuner crystal oscillator
buffer switching
TWO_DOFF 0 Normal operation
1 Stopped
(18) Phase comparator control « Controls the phase comparator's dead zone.
data DZ1 DZ0 Dead zone mode
0 0 DZA
DZz0, DZ1 0 1 DZB
1 0 DzC
1 1 DZD
The DZA setting is selected after the power-on reset.
(19) Charge pump control data « Forcibly sets the charge pump output to the low level (Vgg level).
DLC =1: Low level
bLC DLC = 0 : Normal operation
* 1 If the IC deadlocks with VCO oscillator stopped with the VCO control voltage (Vtune) at
0V, the deadlock can be resolved by setting the charge pump output to the low level
and setting Vtune to V.
This item is set to the normal operation state after the power-on reset.
(20) IC internal signal 1/0 port « Specifies the 1/0 direction for the 1/0 ports
control data
Data = 0 : Input port. The value 0 should be specified in normal operation.
=1 : Output port. A value of 1 is used for IC testing.
* : This data must be set to 0 at all times other than IC evaluation.
21) RF tuning D/A converter « Applies a control voltage to the RF tuning circuit (varactor).
output
D31-00 to D31-08 9 bit
(22) Tuner off setting « Set the IC to tuner off mode.
D31-09 1 bit Tuner OFF mord
0 Normal operation
1 Tuner-OFF
(23) Antenna tuning D/A « Applies a control voltage to the antenna tuning circuit (varactor).
converter output
9 bit
D31-10 to D31-18
(24) IF AGC amplifier * Operates the IF AGC amplifier circuit (narrow/wide).
(narrow/wide) on/off
switching D31-25 : wide-10.7MHz[0]= ON,[1]= OFF
D31-26 : narrow-10.7MHz[0]= ON , [ 1] = OFF
D31-25
D31-26 Each 1 bit
(25) Forced AGC (AM/FM) * Operates the forced AGC circuit (narrow/wide).
switching
D31-27:FM AGC[0] = NORMAL, [1]=ON
D31-27 D31-28:AM AGC 0] = NORMAL, [1]= ON
D31-28
Each 1 bit
(26) 1Q mixer gain adjustment « Switches the FM IQ mixer gain.
D31-29 1 bit 1Q mixer gain adjustment
0 Gain Down
1 Normal operation
(27)
(28) AM/FM wide AGC setting « Sets the AM/FM wide AGC sensitivity.
D32-0 to D32-3 4 bit

Continued on next page.
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Continued from preceding page.

Each 1 bit

No. Control block/data Description Related data
(29) AM/FM narrow AGC setting | « Sets the AM/FM narrow AGC sensitivity.
D33-4 to D33-7 4 bit
(30) Keyed AGC setting « Controls the FM keyed AGC sensitivity.
D32-8 to D32-11 4 bit
(31) AM RF AGC amplifier « Sets the AM RF AGC amplifier circuit threshold (steep).
threshold (steep) setting
4 bit
D32-12 to D32-15
(32) AM RF AGC amplifier « Sets the AM RF AGC amplifier circuit threshold (gradual).
threshold (gradual) setting
4 bit
D32-16 to D32-19
(33) S-meter shifter control « Controls the FM S-meter shifter circuit output value.
D32-20 to D32-24 5 bit
(34) Analog (narrow) IF AGC « Corrects the sample-to-sample variations in the IF AGC clamp circuit.
clamp variations correction
Amount of correction : +5 dB
D32-25 to D32-28
4 bit
(35) FM PIN diode forced on « Forcibly sets the FM PIN diode to the on state.
state bit
1 bit
FMFETOFF
(36) Keyed AGC connection » Modifies the keyed AGC connection circuit.
circuit selection
1 bit Keyed AGC switch
W_KEYED 0 Wide + narroww
1 Narrow only
(37) D31-31 * Sub-code address
D32-31

Programmable Divider Structure

FMIN

pvs —>|[«

4 bits 12 bits
—
Swallow Programmable
Counter Divider forf
fvco = ferf x N

DVS Set divisor (N) Input frequency range (f (MHz)) IC internal FMIN pin
1 272 to 65535 120 <f<270 Selected
0 - - Stopped

*: Since the IC is closed internally, the input sensitivity is not specified.

L
_r

fvco/N

PD

— ¢oE
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Phase Comparator and Charge Pump Circuits

(1) Phase comparator and charge pump operation
In the PLL circuit block shown in figure 1, the phase comparator compares the phases of the reference frequency (fr)
and the comparison frequency (fp), and outputs the amount of the phase difference from the charge pump.

Figure 1 PLL Circuit Block

RF
L fr Leakage du_rind
1+ Reference Divider [— strong-field input v

Phase Charge

Detector Pump LPF veo

Programmable Divider —|

Figure 2 shows the phase comparator/charge pump output characteristics. The phase comparator outputs a voltage V¢
that is proportional to the phase difference ¢ between fr and fp. The phase comparator's characteristics can be
switched by changing the phase comparator dead zone mode setting. The phase comparator can be set to modes (DZA,
DZB) in which both the charge pump p-channel and n-channel sides are turned on when the phase difference is small,
or can be set to a mode (DZD) that does not output the phase difference when the phase difference is small.

Figure 2 Phase Comparator/Charge Pump Characteristics

Vo[V] Vo[Vl
DZA S p>fr DZB A ip >
mode e mode e
/ // ///’
- ¢ err[ns] ol o err[ns]
fr>1fp ,// Dead Zone(--) fr>fp ,/ ‘__' Dead Zone(-)
Vo[V] Vo[v]
DzC DZD fp>fr.
mode 7 fp>fr mode
// //
/// ¢ err[ns] //" ¢ err[ns]
fr>fp
// Dead Zone =0 ,/l‘r > fp *_’ Dead Zone(+)
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(2) Dead zone mode characteristics
The table below presents an overview of the characteristics in each of the dead zone modes.

Setting Charge pump (p/n-channel) state at 0 phase Dead zone width (for
Dead zone mode . Notes
Dz1 DZ0 difference reference purposes)
0 0 DZA On/on - -(-15[ns])
0 1 DzB On/on - (-8[ns])
1 0 DzC On or off Close to 0 (O[ns]) lllegal setting
1 1 DzD Off/off + (+8[ns])

(3) Dead zone mode characteristics and selection criteria
This section describes the characteristics of each dead zone mode and the criteria for selecting that mode.

(1) DZA mode
In DZA mode, the correction signal is output from the charge pump even if the reference frequency (fr) and
comparison frequency (fp) match. This results in excellent signal-to-noise ratio characteristics. However, due to
the generation of reference frequency component sidebands, beating may occur in the presence of a strong input
signal. This is because the PLL loop responds sensitively to leakage components from the RF stage through the
mixer and this modulates the VCO.

(2) DZB mode
Like DZA mode, in DZB mode the correction signal is output from the charge pump even if the reference
frequency (fr) and comparison frequency (fp) match. However, the correction signal voltage is lower in DZB
mode than in DZA mode. The feature of this mode is that it provides a better signal-to-noise ratio than DZC or
DZD mode yet is less susceptible to beating than DZA mode.

(3) DZC mode
In DZC mode, a correction signal proportional to the phase difference between the reference frequency (fr) and
comparison frequency (fp) is output from the charge pump. A small amount of noise may occur when the phase
difference is close to 0 ns. Since the signal-to-noise ratio may degrade significantly at low temperatures (under
-30°C), this mode should not be used.

(4) DZD mode
In DZD mode, a correction signal proportional to the phase difference between the reference frequency (fr) and
comparison frequency (fp) is output from the charge pump. The correction signal is not output when the phase
difference is in the vicinity of + <a few ns>. As a result the signal-to-noise ratio is worse than the other modes, but
the occurrence of beating is suppressed.
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LV25400W bit control specification: reference values

1. FM S-Meter shifter

LSB MSB

212312818 Functions

N N N N N

NN

o - N w £

0 0|0 0 0 Vsm (DC) =1.87V : +5.6dB
T

0 0|0 0 1 Vsm (DC) = 2.15V : 0dB
1

1 1 1 1 1 Vsm (DC) = 2.45V : -6.0dB

2-1. FM IFAGC (HD)

2-2. AM IFAGC (HD)

LSB MSB LSB MSB

w} lw} =} w} . lw} =} w} =} .

NN N Functions NN NN Functions

Slo|®|oa S|l |®]|o

0 0 0 0 IFAGC (HD) -Amp-Gain : +4dB 0 0 0 0 IFAGC (HD) -Amp-Gain : +4dB
1 1

1 1 0 1 IFAGC (HD) -Amp-Gain : 0dB 1 1 0 1 IFAGC (HD) -Amp-Gain : 0dB
! !

1 1 1 1 IFAGC (HD) -Amp-Gain : -4dB 1 1 1 1 IFAGC (HD) -Amp-Gain : -4dB

3-1. FM IFAGC (Analog)

3-2. AM TFAGC (Analog)

LSB MSB LSB MSB

w} O O O O O v} O

RIS |88 Functions BIB || Functions

OO ST I T N RSN ESEES

6] [} ~ [e ] [$;] [« ~ [o3)

0 0 0 0 IFAGC (Analog) -Amp-Gain : +4dB 0 0 0 0 IFAGC (Analog) -Amp-Gain : +4dB
1 T

1 1 0 1 IFAGC (Analog) -Amp-Gain : 0dB 1 1 0 1 IFAGC (Analog) -Amp-Gain : 0dB
! !

1 1 1 1 IFAGC (Analog) -Amp-Gain : -4dB 1 1 1 1 IFAGC (Analog) -Amp-Gain : -4dB

4-1. FM Wide-AGC-ON-Level

4-2. AM Wide-AGC-ON-Level

LSB MSB LSB MSB

g|lo|lo|log g|lo|lo| o

BI8 |88 Functions BI8 |8 Functions

S| ol &l & S| ol & | o

S = o > =) = ] @

0 0 0 0 Wide-AGC-ON-Level : -8.5dB 0 0 0 0 Wide-AGC-ON-Level : -8.5dB
1 1

1 1 1 0 Wide-AGC-ON-Level : 0dB 1 1 1 0 Wide-AGC-ON-Level : 0dB
! !

1 1 1 1 Wide-AGC-ON-Level : +5.5dB 1 1 1 1 Wide-AGC-ON-Level : +7.0dB

5-1. FM Narrow-AGC-ON-Level

5-2. AM Narrow-AGC-ON-Level

LSB MSB LSB MSB

g|lo|lo| g og|lo|lg| g

RIS |88 Functions BIB |88 Functions

<N E-NE-NE= <EE-NE-NE=

Sy [5)] [«>) ~ Sy o o ~

0 0 0 0 Narrow-AGC-ON-Level : -9.5dB 0 0 0 0 Narrow-AGC-ON-Level : -9.0dB
1 1

1 1 1 0 Narrow-AGC-ON-Level : 0dB 1 1 1 0 Narrow-AGC-ON-Level : 0dB
! !

1 1 1 1 Narrow-AGC-ON-Level : +6.5dB 1 1 1 1 Narrow-AGC-ON-Level : +5.0dB

6-1. Keyed-AGC-ON-Level

LSB MSB

g|lo|lgo| o

B8 |88 Functions

HE-N S

[e3) © o -

0 0 0 0 Keyed-AGC-ON V32 :0.27V
1

1 1 1 0 Keyed-AGC-ON V32 : 1.20V
!

1 1 1 1 Keyed-AGC-ON V32 : 2.25V

No.A0633-39/42



LV25400W

Data content

LV25400W (AC/DC) Serial data

(Bojeuy)

ueo duy-oova | ©| 2| °| °| = b IR IR IR
oyusopusd | 2| o of 0| 2 5| | of of of »
) =
YOS OOV | o| o] o] o] © EEEEE
Ipv-Aejeq of o| of = (aH) ures . . |- PIeH DOVA-INV ol o o] o| © o ] ]« «
5 dwy-09v4| A Bl B A - of o x| 8] 8l =] 8 sl g D9OV-pakay NN NENENEYES
m m m m m m m Py ova H_.Z< il N M s M “ M M M m m ° m m D9OV-molieN ~| ~| o] 2| ~ ~| ~| ~| o ©
8 ~ Ipv-1enx ©of ©| o of ~ ova-4d ol —| | | | €| 8] 3| 2 512 2| %K DOV-oPI NEENENES NP ENES
of o] of © [AKENN o| of| o o| o Ssalppy-ans o| ol of o] of o of o] of o] o of o of © SSaIppy-qns | | «[ «| ~ | «| | «| -
ol ol o] o ITEN of of o of o MsLs3la o ol o| o o] o] o] o] o] o] o] o] o] o] = QIAI M | | ~| = - ol o| o] o ©
M ---- o| o o| © M 0LS3L o| o o o| o m ureS-X|NOI o| o o of of of of | o o o «| «| of © M 440134W4 o| o of of © o| o| o of ©
3 30N o| o| o| © K 010 o| of o o| o S| NO 29vAY o o] o o o] o] o] o] o] o] o] o] o] o] o k] eN rav ol o] of of = < <] <] =
m Ifa¥ Av13d | o] o] o] o m 1za ol <[ = iy m NO OOV ool ol ofo|lolo] o] oo of o of of o m ZNray ol ol o] o © ol ol o] ol ©
3 oray” Avi3a o o of = 38 0za ofl o| © of o S| 440 moyuwN of o]l of o] of o of o] of o of o] of | © 3 LN rav ofl o of of ~ | ] ~| ~| ~
am o| o] o| © ---- of o © of o 440 3am of o| o| of of o| o] of of o| o] of of ~| © ON rav o| o of of « | ~| ~| ~| «
AId 2SO o| o of «~ ---- o| «| « o| o LSN3S ON o| o]l o| of of of of| o] o] o| o] | of of © POETE LS o| o of of = o| o o of ©
€Y o| ~| o| © 4400 OML o o o of o 0SN3S ON ol ol o]l o] o o| o o| o] of of of of of © €Y3LAN S | <] <[ <] | <] <] <[ =
S| ol o] of © 1N of «| « of o LINIT 09V o o| of o] of o of o] of o of o of 0| © [ETEER) | =] <[ =] = | =] <[ =] =
M [RY] of o] of © M 0N of «| ~ o| o M 09V 3SION o| of of o of o of o] o of o of o| of © o N ETERS JEY [ R R | < <] =] =
3 0 o| o| o| © 3 ain of o © of o 3 MS 09V ON of o| o| of of o| o] of of o| o] of of | © m [(ETEE] | «] «| <% | =] «] | «
g SAd [ -]~ 2 11a ol o] o BB B[ #d0owv BAEEEREREREEEEEEEEE g €S 0OVY ol o] o] o] © )y gy gy g
3 W4/WY o| ~| o| © 38 ola o| o| o o| o 38 8OVALINY of ol o| of of ol o] of of «| ~| «| of ~| ~ 3 S 09V4Y o| o| o o| © ol o o] o| ©
2a 2so o| o of © [l of| of o of| o LOVALINY of| of ol o] o] of of o ~| o] «| of o] o] © 1S 09V4Y o| ol of of o | «| «| «| «
1a 09SO o| ol of © o o| o o o| o 9OVAINV o| ol of ol of | of ~| of o] ~| o] ©o| of © 0S 09V4Y of o]l of o] © o| o| of o] ©
Sld o| o| o| © SM rav ~| ~| - ~| - SOVALINY o| o]l ol of of of ~| | o] | | | of of © €H 09V4Y o| o] o of © o| o o] o| ©
vid ol ~| of © ZMm ravy of o| @ of o POVALINY of o]l of o] of «| of o of o| ~| o] 2| o| @ ZH 09V ol o| of o| © o| o| o of ©
S €ld ofl o] of © S LM ravy | ~| ~ | - S €OVALNY of o]l of o] =| o| of o] of o| ~| | of | © S LH 09V4Y ofl o]l of o| © | ] ~| ~| -
s zid ol - =] = 5 oM rav [ B 5[ zovany ol el o] ~[elelelolole]-[=l=]== 5 0H 09V ol o| o o] © ol o] o] o] o
s id < <[ <] = s 18X of of © of o s LOVALNY ol of «| o o| | o o o| of <[ o] of o o s €09V AIM ol of o] o © of of o o
w oLd o| o of © nm 0SX of| of o of| o nm 00VALNY of| «| o o] o] of of o] o| o ~| of o] o] © m 209V AT | | < ~| — | «| «| ~| ~
6d o| —[o|° Lrav o3y ~| -] - ~| - 44043aNNL S S ) ) Il S S S ) ) ) S S 10OV AIN | [ -] |- | [ -] -]~
8d o R I orav o3y o| o| o o| o 80vady olole|lelelelele|el ||~ 009V AN | -] -| - | -] -]-
1d ~| o] | © ZMS X ~| ~| © o| «~ 10va4y o| o]l ol of of of | | ~| | | | of of © €09V N o| o] o ~| © o| o o of ~
9d o «| of = 1"MS X ~[ ] o of « 90va4y ol o]l o] o] o o of «| o] o] [ of of o 209V N | | o | = | | <] of =
s Sd o| «| of «~ p 0 MS X o| o| o o| «~ = SOvady o| o]l o of of of ~| o] o] | | | of of © . LO9V N ~| ~| o =| = ~| | | of =
5 vd ol o o] - s 5O/l AR ol o kot vovald ol ol o] ol o] =| o] o| o] o =| o] o| o| o s 009V N o] <| - = =] o| =
s ed of <[ o = s -0l o|l of o ol o s covady ol ofl ofl of =| o o| o| o| o] <| o] of o o I €09V M ol <| of o] o of of <[ o
m 2d ol o of © m €-0/l o o] o o o m Zova4u ol ol o] <] o o of of o] o] <[ o] of of m 209V M of «| <[ =+ | o <[ < =
ld of o] of © 20N of o © of o Lova4y of o ~| of of o| o of of o ~| o| of | © 109V M ol «| «| | - ~| o | ~| —
od of| o of « -0/l o| o o o| o 00ova4y o| «| o o of o] of o] of o] ~| of o| of © 009V M of «| «| «| ~ —| o = «| -
A of o] of © Y o| o o o| o Y o| ol of o] of ©o| of o] of o] o o o ©of © LY o| ol of of © o| ol of o ©
v o| of of © 9V o| o| © o| o 9V | | | | | | | | | | | | | | - oV | = «=| = ~ | = «| =] =
2 sv <] <]~ 4 oV Ny ey iy 4 oV N [N [y ) ey o o g " - 4 oV [ [ [ ey [ [ e
M Y o| o] o| © M Y ol of o of o M Y ol ol o]l o] o o| o| o| o] of of of of of © ,Ml 144 o| o]l o| o| © ol o]l o] o| ©
- ev HEEE > eV mEE - ~ - eV | == === == === <[]+ - eV AR EEEEE
W oY of o] of © m rA o| o o o| o m rA o| ol of o]l of ©o| of o] of o] o of ©o| of © m oY of o]l of o| © o| o| of o| ©
v o| o| o| © v of o © o| o v o| ol of o] of ©o| of o] of o] o of ©o| of © (A4 of o]l of o] © o| o| of o] ©
ov o of o ov [ ) ) ov RN (RN )y [ R R R R o - ov JEN Y ) R JENY RN ) R
~

=l 8= 8l g | M
] 2 S m b m s 2 M i S, £ 2 £ 2 & — & —
3 5 N s 5 HE] = L s 5 s| |3 5 AR AR
s § Bl V2| Z o H slgls Sl 2 s z 3 s Al Lfu]on LlLfu]n
s S S| 8| 8| 3 = s sl & |33 z 5 ol o =] 8| 8| 2| 5| 5| £| & z s olal gy |23 38 a
=& |glz85 ] (5| & g3 3% =1 I B I et e A B Bl e B B e B R R B R ;S EE I EEEEE
g8l 22 8| 8lz 4|5 3 z I I = 25l |23 3%l
i B S 2|5 £|& 5= R E R HEEEEEEHEEEE
HE R 252 5[ E[F 1 HE AR AR R HIH R E
NI BRI ZNI HBRE =g L-ENI | & o v ~]| o =] 2| 2| & 2| B 8] N 8 CENI il Il I3 I3 I & & | 3|8

Iltems marked with an asterisk are Vsm adjustment items. The bit values after adjustment must be retained.
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LV25400W

B SANYO Semiconductor Co.,Ltd. assumes no responsibility for equipment failures that result from using
products at values that exceed, even momentarily, rated values (such as maximum ratings, operating condition
ranges, or other parameters) listed in products specifications of any and all SANYO Semiconductor Co.,Ltd.
products described or contained herein.

B SANYO Semiconductor Co.,Ltd. strives to supply high-quality high-reliability products, however, any and all
semiconductor products fail or malfunction with some probability. It is possible that these probabilistic failures or
malfunction could give rise to accidents or events that could endanger human lives, trouble that could give rise
to smoke or fire, or accidents that could cause damage to other property. When designing equipment, adopt
safety measures so that these kinds of accidents or events cannot occur. Such measures include but are not
limited to protective circuits and error prevention circuits for safe design, redundant design, and structural
design.

M In the event that any or all SANYO Semiconductor Co.,Ltd. products described or contained herein are
controlled under any of applicable local export control laws and regulations, such products may require the
export license from the authorities concerned in accordance with the above law.

M No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system, or otherwise,
without the prior written consent of SANYO Semiconductor Co.,Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification" for the
SANYO Semiconductor Co.,Ltd. product that you intend to use.

M Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed
for volume production.

B Upon using the technical information or products described herein, neither warranty nor license shall be granted
with regard to intellectual property rights or any other rights of SANYO Semiconductor Co.,Ltd. or any third
party. SANYO Semiconductor Co.,Ltd. shall not be liable for any claim or suits with regard to a third party's
intellctual property rights which has resulted from the use of the technical information and products mentioned
above.

This catalog provides information as of December, 2007. Specifications and information herein are subject
to change without notice.
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