| Ordering number : EN1868D |

SANYO Semiconductors
SA//MYO R D;\TA SHEET

Monolithic Linear IC

LA3401 — VCO Non-Adjusting PLI FM-MPX
Stereo Demodulator with EM
Accessories

Overview
The LA3401 isamultifunctional MPX demodulator |C designed for FM/stereo electronicituning. It features the VCO
non-adjusting function that eliminates the need to adjust free-running frequency of VCO,and the aceessory functions such
as FM/AM input, FM/AM input changeover, muting.

Applications
o Home stereos, portable hi-fi sets.

Features
¢ Non-adjusting VCO : Eliminates the need to adjust/frée-running freguency.
¢ Good temperature characteristic of VCO : £0.1%'typ. for £50°C change.
e Less high frequency distortion of stereo main signal (0.07% typ. at f = 10KHZ)
(Non-adjusting PLL makes it possible to makethe capture range narrower; providing less high frequency beat distortion
of stereo main signal.)

e Low distortion : Mono 0.01% typ.
Main 0.025% typ,

e High SN : 91dB typ/mono,300mV input, L PF
94dB/typ./maono 400mV input, KPF

¢ High voltage gain : Approximately. 13dB (Common/to FM, AM at standard constants)
This gainecan be varied by extéernal constants.

¢ Wide dynamic range : Distortiony1.0%/mono 800mV, 1kHz input

(Postsamplifiengain : Approximately 13dB)
¢ The semifixed resistor/pin 4) for separation adjust can be changed to afixed resistor or can be removed.
¢ Highripple rgjection’: 34dB\typ.

M Ariy/and allt 'ANYO, Semicongugtor Co.,Ltd. products described or contained herein are, with regard to
Standard ~2anlic antt atended for the use as general electronics equipment (home appliances, AV equipment,
commuy catiomedlevice, offic equipment, industrial equipment etc.). The products mentioned herein shall not be
intendec “a® usel or any "Sp<cial application” (medical equipment whose purpose is to sustain life, aerospace

I instru. ant, pae' Zar coniroi device, burning appliances, transportation machine, traffic signal system, safety

ecimen atc.) that skial require extremely high level of reliability and can directly threaten human lives in case
failure ar malfunctioyi of the product or may cause harm to human bodies, nor shall they grant any guarantee

. =of. / 'you should intend to use our products for applications outside the standard applications of our

| Custs. who ig/cgnsidering such use and/or outside the scope of our intended standard applications, please
ceasult with us grior to the intended use. If there is no consultation or inquiry before the intended use, our
Customer shall/ioe solely responsible for the use.

W Speciiications of any and all SANYO Semiconductor Co.,Ltd. products described or contained herein stipulate
the perforwiance, 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., Ltd.
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LA3401

Functions

¢ VCO non-adjusting function.
e PLL MPX stereo demodulator.
o Gain variable type post amplifier.

e FM-AM changeover.

e Muting at the FM-AM changeover mode (changeover mute)

Specifications

Absolute Maximum Ratings at Ta=25°C

e Muting function.
o Drive pin for external muting.
¢ VVCO stop function.
e Separation adjust function.

e Muting at the V cc-ON~mode.

Parameter Symbol Conditions Ratings Unit
Maximum Supply Voltage Ve max 16.0 \%
Lamp Driving Current I max 30.0 mA
Allowable Power Dissipation Pd max Ta<45°C 620 mwW
Operating Temperature Topr —20 t0 +70 °C
Storage Temperature Tstg #40'to +125 °C

Operating Conditions at Ta=25°C

Parameter Symbol Conditions Ratings Unit
Recommended Supply Voltage Vee 13.0 \%
Recommended Input Signal Voltage Vi 300 to 400 mvV
Operating Voltage Range Vce op 6.51t014.0 \%

Electrical Characteristics a Ta=25°C, Ve = 13V, f #1kHz, input 400mV, L+R/=,90%, pilot = 10%

Ratings

Parameter Symbol Conditions o P T Unit

Quiescent Current Icco Quiescent 25 35 mA
Input Resistance rj FM, AM'input 14 20 kQ
Ripple Rejection of Power Supply 34 dB
Channel Separation Sep f< 200Hz 45 dB
f=1kHz 40 55 dB

f = 10kHz 50 dB

Total Harmonic Distortion THD Mono 0.01 0.08 %
Stereo main 0.025 0.1 %

Stereo sub 0.02 0.1 %

AM 0.01 0.08 %

Allowable Input Level VN max THD #1% (FM mono, AM) 800 mvV
SIN Mono, 300mV, Rg = 5.1kQ, LPF 91 dB
Mono, 400mV, Rg = 5.1kQ, LPF 80 94 dB

Output Voltage (*1) Vo Mono, AM, Input 300mV 802 1162 1545 mV
Mono, AM, Input 400mV 1070 1550 2060 mvV

Channel Balance CB Mono, AM 1 dB
Muting Attendation Attmute External mute OFF 70 79 dB
Crosstalk CT AM — FM 65 72 dB
FM - AM 65 72 dB

Mute-ON Voltage Vmton Pin 15 voltage 35 Vee-3 \
Mute-OEF Veltage Vmtoff Pin 15 voltage 0.3 \%
FM/AM Changeover, Voltage VEM-AM Pin 10 voltage, AM — FM 0.5 \
Pin 10 voltage, FM — AM 4.3 10 \%

Vee-2 \Y

VCO Stop Voltage Pin 17 voltage 5.0 Vee-2 \%
19kHz Carrier Leak CL19 De-emphasis 33 dB
38kHz Carrier Leak CL38 De-emphasis 46 dB

Continued on next page.
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Continued from preceding page.

Ratings
Parameter Symbol Conditions - Unit
min typ max

Variation in DC Output Voltage Mono-stereo 35 140 mvV
(External mute OFF) Mono-mute 15 110 mv
Stereo-mute 35 140 mvV

AM-mute 15 110 mvV

Lamp Lighting Level Pilot 4 8 17 mvV
Lamp Hysteresis 3 dB
Capture Range Pilot 30mV +1.2 %

(Note) *1 : The signal voltage after separation adjust is measured.
*2 : The maximum voltage applied to pin 10 (FM/AM changeover voltage) is set to V-2V (not exceeding 10V).
*3: Capture range is defined by :

FO-F1 F0-456
F1 456

Capturerange = [ ] x 100 [%]

Where FO : Free-running frequency
F1 : Capture frequency when input frequency/is/changed.

Package Dimensions
unit : mm (typ)
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Test Circuit
+13V  +13V fcounter
o o O
S o
%6
o S VCO stop Mute
10kQ

ms

0.22uFZ 3.3kQ 1uF
1 o 1

Hir

" ,
100uF

[22] o1l 0] [1 [1s] [17] [16] [15

E—Lad

D LA3401

1 2 3
0.047uF
1L
i 350kQ
+ + +

R py
il

104F | 10uF 330pli 1047 [ 100F
AM FM 7
input  input

O R output

O L output
* : CSB456F 11typ (Murata)
LPF :BL-13 (Korin Giken)
amp : THD = 0.005% max, VN Vm o 0 100XHZ min, ri = 330kQ max.

VG :S/N, muting attenuation /Crgsstal asu nt = 50d3p1in, Other measurements than above = 0dB
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Sample Application Circuit

Vee
T CSB456F11(Murata)

KBR-457HS(Kyo-Cera)

VCO stop

C10py1pF
. * + =R11%2
10§8F = s 3.3kQ
i ; 9 #2
0.22uF
22 21 ] [19
Phase .
Vol Reg osc —| Comparator — Pilot Det
VCO Stop // Driver
Symmetrical / Trigger
Reactance <~ /
Circuit 77
[
> FIF FIF FF ereo
|—| |—| Switch
FF FF 38kHz HleHzLQO" e
[ 77
I /
_‘>_ ontrol Muting
Decoder / F Changeover, output
Ra= c Rb
Re & c Oon B3
' _ _ uting
1 2 3 4 5 9 10 [1]
c120.047uF 100kQ
I J- VR1
350k 0pF,
c17 corg cu “1c e
10uF 10uF |  100pF 10 4
to 1000pF F
(0]
i i FM AM Muti
AMinput  FM input Change over ouL: g}ﬂ
O R output
(Note 1) Connect pin 14 to thro
capacitor of 0.0 r greater.
(Note 2) For R11, C9, i ecom ed to LPF |— O L output
use the following val ccording to %Rs
an IF IC t used.
c / fo

/ f0.22uF

/' 0.204F

0.1pF
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Sample Printed Circuit Pattern

LED
1 A0mH
6800pF; [ZTOT)] FM/AM - z}z cs
R OUTPUT 1koMUTE oA - 100pF
woopr | veo * & 33k0
. bk 6800pFT co STOP Ti,F #X
uF ‘HJ - v
+ C9 0.22uF cc
12 C71uF 22
IrrTrTITIILY C13 104F,
R4 e
3.3k LA3401 T
7 A) A8
o i 0 JITITTTIOTL, m,zo;j,;M.Np
5300pF = esoopF.Ll oL, -
3.3kq ¥ 1000pF T 510pF R2 J_ R1 +Ca
Sl c14 100k 100k e oe T 10uF
120kQ C15 géo YRLBS0KQ "4, ) | oy
R13 R3 3_3:2 C:Hi;w Cij;‘—:
120kQ
Cu-foil a) 1.0 <75mm?
External Parts
Part No. Description / r{ Rem’irks
Cl DC cut
Cc2 DC cut Decreasind ae v7 e worsens segaration at low frequencies.
C3 DC cut Decreasing the . ‘wie worsens/separation at low frequencies.
C4,5 DC cut
C6 Time constant for muting at changeover mode E{ 2when i \FM/AM changeover muting is provided, a capacitor of 0.01uF or
/ jreate. e nected. /-
Cc7 Synce detect filter
c8 Power supply ripple filter |
C9 PLL loop filter ) capacitor valug from 0.1 to 0.22uF is selected according to demodulation
/ | L( tput of EM I=. (Note 1)
C10 PLL loop filter Decreasing/the value widens capture range ; increasing the value delays
/ stereg/operation start timing after release of VCO stop.
Ci11 Improvement in low frequenty stereo diC tion (L-R) signal and decoder 38kHz switching signal are phased with each other by
/ & capacitor of 100 to 1000pF (differs with each audio set) connected.
C12 DC cut
C13 Time constant for mtirig at Vo' . mode T—Output signal is muted for a certain time after application of power.
C14, 15 De-emphasis coristant The values of C14, C15 are determined so that R1C15 = R2C14 = 50us (75us)
/ - / is yielded.
R1,2 Post amplifiér feedbacl® esistu. ‘'e-eriphasis gonstant R1x C15=R2x C 14 =50us (75us)
R3, 4 LPF input resistor 3.3kQ or greater (If less than this, the maximum output voltage cannot be
obtained.)
Wiring between pin 5 and R3 and between pin 8 and R4 must be made as short
/ / as possible.
R5, 6 LPF outpy /esish
R7 rLimitinr 'es.v_.qr P / The value of R7 is determined so that voltage applied to pin 10 becomes a
value from 4.3V to V-2V (not exceeding 10V).
R8 Lit iting e stor Current flowing into pin 13 must not exceed 30mA.
R9 Lim. »ares cor The value of R9 is determined so that voltage applied to pin 15 becomes a
value from 3.5V to Vg -3V.
R10 Limitifig, resistor, The value of R10 is determined so that voltage applied to pin 17 becomes a
value from 5V to Ve c-2V.
For how to obtain R10, refer to VCO stop application mentioned later.
R11 Loop filter A resistor value from 3.3 to 10kQ is selected according to demodulation output
of FM IF (Note 1). Increasing the value widens capture range, but delays stereo
operation start timing after release of VCO stop (Note 2).
R12,13 Output DC voltage setting Post amplifier output DC voltage.
3.3 (1+R1/R12) or 3.3 (1+R2/R13), extension in output dynamic range.
VR1 Separation adjust Separation is adjusted by changing (L+R) signal level with VR1.
X Free-running frequency setting CSB456F11 (Murata), KBR-457HS (Kyocera)
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Note 1 : For C9, R11 setting, refer to Sample Application Circuit (Note 2) and Note 2 for Using IC.
Note 2 : To advance stereo operation start timing, the value of C10 is decreased. Decreasing the value of C10 narrows
capture range. This narrowing also depends on the value of C9. It is recommended to use C10 of 0.47uF or

greater.

Pin Voltage, Name Remarks

Part No. Voltage [V] Pin Name Remarks
1 3.3 AM input Input resistor 20kQ.
2 3.3 FM input Input resistor 20K
3 3.3 Composite amplifier output Output resistor 1kQ
4 3.3 Separation adjust Output resistor 1kQ
5 3.3 Post amplifier output L output
6 3.3 Post amplifier input Minus input
7 3.3 Post amplifier input Mihus input
8 3.3 Post amplifiero output R/0utput
9 3.3 Vcc-ON muting
10 FM/AM changeover Input resistor 80kQ
11 Muting output
12 0 GND
13 Stereo indicator Openicollector
14 Oor4.9 Changeover mute Ghnd through a capacitor of 0.01uF or greater
15 Muting Input resistor/80kQ
16 2.7 Pilot sync detect filter
17 2.7 Pilot sync detect filter, VCO stop
18 2.7 PLL input
19 2.7 Loop filteOr
20 2.7 Loop filter
21 osC VoV 4.2V
22 Vee Power supply -2.5V

Note for Using IC
1. Ceramic resonator
(1) Shown below are ceramic resonators recommended for/Usé in the LA3401.

Type No. Supplier
CSB456F11 Murata
KBR-457HS Kyocera

(2) By externally connecting a capagitor in parallel with a ceramic resonator, ceramic resonators shown below can be
also used.

Ceramic resonator Parallel external capacitor
CSB456F10/(Murata) 20pF
KBR-457HSL (Kyocera) 15pF

2. Capture rangeand, PL L, | oop filter constants
(1) Kisdesirable that the capture range, which isrelated to the stereo distortion, should be set in the range where the
capture range does not,depend on the pilot level. For example, when the PLL loop filter constants are C9 = 0.22uF,
C10=1pk, R11 = 3/3k€Q, the capture range characteristic becomes as shown in Fig. 1. For these loop filter
constants,.it isdesifable that the input pilot level should be approximately 20mV or greater where the capture range
does not depend on'the pilot level. Figs. 2, 3 shows how the capture range characteristic changes with the loop filter
constants.
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Capture Range Characteristic (1) Fig. 1
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Characteristic (2) Fig.2
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Capture Range Characteristic (4)/Fig. 4
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(2) Fig./5 shows how the capture range changes with
[oop filter constant R11.

Capture Range — %
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Fig. 3

]
C9=0.

C10= 1yuF
R11=10kQ

[ 60
1uF

40

30

Pllot Level - mV

KBR-457HS

CSB456F11

20

N~
\\Q

10

NS

—

A
=

;0.8

-0.4 0

0.4

Capture Range — %

0.8

1.2
JK340109

Capture Range Characteristic (5) Fig. 5
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0.4 %
0.2
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FM/AM/moded ..

(3) Fig. 6 shows how the distortion of stereo main
(L+R) changes with loop filter CO.

3. VCO stop method

The relation between V CO stop supply Vs and limiting
resistor Rgis shown in Fig. 7. Rg must be set so that the
voltage on pin 17 iswithin the specified range when Vg
is applied. For example, it is seen from Fig. 7 that the
value of Rgisapproximately 33kQ2 when the voltage
onpin17issetto 7V at Vg = 12V. Therelation between
Rs and the voltage on pin 17 at the VCO stop mode is
shown in Fig. 8. The voltage on pin 17 at the VCO step
mode increases with increasing Rs. The lower valuz on
pin 17 is set by adding an increase in the voltage 10 /ne
minimum val ue specified.

. Forced monaural mode
To provide the forced monaural mogie/pin 16 15sor.
to GND through aresistor of 10kQ. /n this¢mmae)t 2
oscillation does not stop.

«

>, o
(%) How tc hange| ver
Charigeover » erformien by externally applying
voltage tewin 10.
FM — AM thangebver : Apply avoltage of 4.3V to
V-2 (not exceeding 10V)
to pin 10.
AM — FM changeover : Apply avoltage of 0.5V or
lessto pin 10.

Fig. 9 shows the relation between the voltage on pin 10

and the flow-in current.

Pin 17 Voltage at VCO Stop Mode =V _imiting Resistaiiee, Rg — Q Total Hormonic Distortion, THD - %

Flow-in Current — HA

20k

THD - C9 Fig. 6

T
Vec=13V 4
L+R=360mV |

N\ RILOT =40mV

= C10=1pF .
\\ R11=3.3kQ

/

JK340112
Fig. 7

|
AN
2

4 6 8 10 12 14 16

0 20k

120

VCO Stop Voltage, Vg -V
VCO STOP - Rg

JK340113
Fig. 8

40k 60k 80k
Limiting Resistance, Rg — Q

100k 120k
JK340114
Flow-in Current - Applied Voltage Fig. 9

Vee=12v

/

100

80

60

40

/

/

i

0 2 4 6 8 10 12

Applied Voltage — V JK340115
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(2) Muting in the changeover mode Capacitance in Chageover Mode -
Muting is turned ON for a certain period of time fixed ; Ch?ng‘eov‘er MUt? Tlme Fig. 10
by external capacitor C6 |n.the.FM — AM or AM — 10 raaon
FM changeover mode (muting in the changeover mode). I"/ 340
Fig. 10 shows the relation between the muting time in 2 = %“06

o
the changeover mode and C6. = -
- 5V e
3 3 i e
S -
s (,N\ /
2 W
g (AR
g o
s
A7
00 1 2 3 4 5 6
(3) VCO oscillation stop in the AM mode C6 Value - uF IK340116

By externally applying a specified voltage to pin 10 to select the AM mode, //CO oscillation stops automatically
and the monaural mode is forced to be entered.

Muting function
(1) How to turn ON/OFF muting
Muting is turned ON/OFF by externally applying voltage to pin 15.
Muting ON :  Apply avoltage of 3.5V to VccA3Y to pindb.
Muting OFF :  Apply avoltage of 0.3V or less'te pin 15.
Fig. 9 shows the relation between the voltage on pin/15 and theflow-in currents
(2) Hysteresis characteristic
Muting ON/OFF isalowed ahysteresis of approximately 6dB to prevent/malfunction attributable to rippleincluded
in the IF meter output, muting drive output,
(3) Forced monaural in the muting mode
By externally applying a specified voltage to pin 15to seléct the muting mode, the forced monaural mode is
automatically entered.

Muting output
Since the muting signal is deliveredsat the mutingroutput (pin 11) in the following mode, external transistors can be
used to provide external muting!
® AM — FM changeover mode (muting inthe changeover mode)
@ Muting mode
® Vcc-ON/OFF mode
Fig. 11 shows a sampl e application of ‘external muting.

# L OUTPUT
L/A3401 5
LPF o)
+ R OUTPUT

6 LPF o
o :

™
HNV—@ 2SD1012

2SD1012
% Fig. 11
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Muting in the Vcc-ON mode I>A0ute Time - Pin 9 to GND Capacitance Fig.12
1. Muting time o Rt
L2 . . . . 10uF + (8) oN 3.3V
Muting isturned ON for a certain period of time fixed 35— Vee
by external capacitor C13. Fig. 12 shows the relation ol : GND
between the muting time and C13. Mute time
@ 25(— e
v v
-E 2.0 ,/
@ d
§ 15 /,/
1.0 4
0.5
O0 4 8 12 16 20 24

Pin 9.to GND Capacitance/~ j{tF JK340118

2. Values of AM/FM input coupling capacitors (C1, C2) and value of C13
If muting isreleased before the DC voltage onthe AM input (pin 1) or/EM input (pin.2) is stabilized’after Ve isturned
ON, pop noiseis generated. Therefore, the value of C13 must be determinedby theinput coupling capacitor value. The
adequate value of C13 for C1, C2 of 10uF is 10uF or thereabouts. If the value of C1, C2 is ingreased, the value of C13
isalso increased accordingly.

Feedback resistance of post amplifier and total gain,/de-emphasis constant/values
Table 1 shows the feedback resistance of post amplifier/and total/gain, de-emphasis

Table 1. Feedback resistance of post amplifier and total gain,de-emphasis

R1 (R2) Total C13 (C14) 50us c13(C14) 75ps
33kQ 3.0dB 1500pF 2200pF
39kQ 4.5dB 1200pF 2000pF
51kQ 6.5dB 1000pF 1500pF
62kQ 8.5dB 750pF 1200pF
82kQ 11.0dB 620pF 910pF
100kQ 13.0dB 510 pF, 750pF
130kQ 15.0dB 390pF 560pF
150kQ 16.0dB 380pF 510pF
180kQ 17.5dB 270pF 390pF

Total gain : Vauein monaural mode
R1 - C15=R2 - C14 = 500s, 75us

How to extend the dynamic range of the post amplifier
In the Sample Application Circuit of the L A3401 the dynamic range of the post amplifier is extended by connecting
resistors R12, R13 acrossthe virtual GND points (pins 6, 7) of the post amplifier and GND as shownin Fig. 13 to set the
output (pins 5, 8) DC voltagesto an adequate value.
The DC valtages onypins 5;)8:@are obtained as follows:

RB + R1 R1
3.3 TRg / 7F33|1+ R

RB +R2 R2
3.3 TRy =33|1+ R
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LA3401 ™~
L =_33V
+ M- o— AW\ +
A6 = A7
- W -
[5] Le] L7] L8]
R1 R2
AVAVAV AVA\IAV
.—' |7. 14| |—<p
C13 = = C14
7iRB = Rg
! al !
L OUTPUT R OUTRUT

\%
cC ~

m Upper loss voltage
Pin 5 (8) DC voltage
Lower

R
=3.3(1+ R—l)
B I~ loss voltage
GND

Fig. 13

The upper and’lower loss voltages of thepost amplifier output
are approximately. 2V and,0.5V respectively as shownin Fig.
14. With these 1@ss voltages considered, the voltages on pins
5, 8 are/set.

In the’'Sample Application CirCuit the voltages on pins 5, 8 are
sét,to 6V andthe maximum/output voltage is obtained at

Vce =13V.

Upper, lower loss voltage of post amplifier

Fig. 14

THD -Vcce Fig.15

'f= IkHz

The Sample Application Circuit provides'the reduced

ViN=300mV
Without R12, R13

voltage characteristic at approximately/9V . If therreduced

voltage characteristic at approximately/6V is required,

remove R12, R13 shown in the Sample Application
Circuit. Then, the output (pins 5{ 8) DC voltagesbecomes

approximately 3.3V and the reduced voltage characteristic

becomes as shown in Fig. 15. Fig. 15 shows the THD ys/

V cc characteristic, but other characteristics such as

separation are also available at VV\ge=:6Vaby removing

Total Harmonic Distortien, THD — %

\

\\ main | _stereo L, R
\ sub/

|

k mono AM

R12, R13.

Low-pass filter

8 10

Supply Voltage, Vcc -V

12 14 16

JK340121

Fig. 16 shows a sample circuit configuration where an LC filter is used as the low-pass filter and Fig. 17 shows a
samplé eharacteristic ofithisfilter. As compared with the L PF (BL-13) in the Sample Application Circuit, the use of this
filter makestheattenuation less at 19kHz, 38kHz : therefore, carrier leak at the LPF output causes the stereo distortion
and separation characteristic'ta'get worse than specified in the Operating Characteristics. For the stereo distortion, the
BL-13 pravidesapproximately 0.02%, while the LC filter provides approximately 0.5%.

40mH

LA3401

10uF  33kQ
.

6800pF 3.3kQ

1000pF
P Loss

T

Fig. 16 Sample LC filter circuit (including de-emphasis circuit)

of LPF : Approx. —6dB
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o f Response Fig. 17
40mH
3.3kQ
0 — 1
—
-10 I 1OOOPFI 3.3kQ -
6800pF
g 2 P
|
; \
2 30
(=]
% \
o 40
/ N
-60 v \\
"% 2 3 5 7 10« 2 3 5 710k 2

Frequency, f — Hz JK340123
Decoder circuit (Refer to the Block Diagram in the Sample Application/Circuit.)
The LA3401 adopts a decoder circuit of chopper type. The sub signal/sync det€ =d by’ ais decolel is applied to the
post amplifier minus input through Rb as shown in the Sample Appiigation Syt 7% Ssignai j6 matrixed with the
main signal coming out of amplifier A5 and passing through Rc
Thegain for the sub signal is:

R1, R2/. Fost ap Jlifi w5=edback resistor

Rl 2 R2 2 Vs: Pealcsalue of input sulb signal
Vg——--—oVg——*—
RO m RO m VRY: €y d resistor fOr/separation adjust
VM : _Peak vaie of ingumain signa
Thegain for the main signal is:
Vv VR1T Rl orV VR1 = R2
MRavR1 " Rc * M RatVR1 /RC

In the LA3401, the gain of the main signal/s varied w..2. V.1 to agfjuét the separation. Since the IF output is generally
such that the sub signal level islower thah the ma hsigne level, tihe/separation can be adjusted by attenuating the main
signal level with VR1. The use of ari ait ibirdie . 'ter coioss the |- output and the FM input of the LA3401 may cause
the sub signal level to beraised, arid/Avhen ti ial leve!'ig higher than the main signal level the separation cannot
be adjusted with VRL1. In this case/ the siic ianc ' avel is altehuated to be less than the main signal level and applied to

St <l

the LA 3401 and the separation /5 adjud ~d wit M /R1.
CrOSQ le \Yelo Fig. 18 Muting Attenuation - Vcc Fig. 19
76 ‘ — -
10dF/ ‘ ) V|N 400mV (AM FM mput)
25| SCL PAL s SRy ¥4 o1 No external muting
5-1"95 — ‘ 7 f=1kHz
/ 10uF
74- 7 f 8 &0
AT | = -
k] 7 .5 __—-———""—'——-
173 T i ‘ # =79
£ || > /e =
= ANV 4/ £
g 2 Az = _f Z 78
O P NaaiM  [/1f ik g
7 N — VIN 400mVv 1 2 77
r \ Pm 10 voltage 5V =
70r | = L I 5.1kQ termination | 76
‘ connected to SG
‘ N \ ‘ output (See Ieft)
89 6 8 16 Sy 6 8 10 12 14 16

Supsly \/oltage VCC V

JK340124

Supply Voltage, Ve -V

JK340125
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LA3401

Total Harmonic Distortion, THD - % Total Harmonic Distortion, THD -% Muting Attenuation — dBm

Separation, Sep - dB

Muting Attenuation — VN Fing. 20

100
90
80
f=1kHz
o Vcc =13V
VIN
ATT=20log(———+Vg) —
TT = 20log( vo G)
60 V|N : Input level
Vo :Output level
Vg :Postamp gain
o 2 3 5 7 10 2 3 5 7 10
Input Level, VN -V JK340126
THD - VIN Fing. 22
1.0 T T T
7+Vee=13v
51 VN =400mV
3 @
2 -S]l;i
5 /w
0.1 5 gg'
g /B
N ) 74
: )/
3 Yl
aly/
2
L—T
0.01
/
mono AM _—s~
: —
3
3 00 2 3 5 ik 2 3 5 g/ 2 3
Input Level, VN = mV JK340128
, THD - Vcc Fing. 24
T
, VN =400mV |
f=1kHz
0.1
7
5
3 s
5 ‘Nl stereo L, R
sub
0.01 N ‘
7 _ mono AM
5
3
4 6 8 10 12 14 16
Supply Veltage, Ve #V JK340130
" Sep - Vce Fing. 26
T T T
VN =400mV
A f=1kHz
R\}L
60 / —
/L‘L_—/ \\ ——
—R
50 ,/ L
40
30
20
10, 6 8 10 12 14 16
Supply Voltage, Ve -V IK340132

Separation, Sep=.dB. Total Harmonie.Distortion, THD -- % Muting Attenuation — dB

Separation, Sep - dB

Muting Attenuation - f  Fing. 21

100 T —
Vcc =13V
VN = 400mV I
% No de-emphasis i
0dB = Output level at input 400mV
80 —_—
™~
\\
!
N
70 \\
N
60
5000 2 3 577 1« 2 8 5 7 10k 2 3
Frequency, f= Hz JK340127
, THD- V|N Fing. 23
T T
f=1kHz
2 Vcc =13V T
In mono equivalent
0.1 / A
7
s /ﬂ
3 1 \»R/
/ 1ere =
4 ,/_/ J
=0 mom//
0.01 -~
——'—/
7
% 200 400 600 800 1000 1200
Input Level, VN - mV JK340129
Sep - f ing.
.- p . Flngl] 25
Vce =13V
VN =400mV ]|
80
L—R
60 4// N
— N
40 =
20
0235100235 ik 2 3 5 10k 2
Frequency, f - Hz IK340131
N Sep - VIN Fing. 27
T T T T
Vcc =13V
o f=1kHz |
In mono equivalent
60 RoL
TR
50
40
30
20
10
(] 200 400 600 800 1000 1200
Input Level, VN — mV JK340133
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LA3401

Ripple Rejection of Power Supply - dB S/IN - dB

Free-Running Frequency Variation - %

Lighting Level - mV

o SIN - Vcc Fig. 28
mono
04 Input 400mV _|
Rg=5.1kQ
93 LPF
92
91
%0
89
88
87
4 6 8 10 12 14 16
Supply Voltage, Vcc -V JK340134
0 Ripple Rej - Vcc Fig. 30
fr = 100Hz
VR =500mVrms
50 Rg=5.1kQ ]
(MPX input terminate)
40
30 /
20 /
10
0
4 6 8 10 12 14 16
Supply Voltage, Ve -V JK340136
Free-Running Frequency - VG(C Fig. 32
0.3 T
No input
0.2 o
»
@
B
S
01— A 2
(vs) -
»
0 —E ES
%
-0.1
-0.2
4 6 8 10 12 14 16
Supply:Veltage, Vcc 7V JK340138
Lamp Lighting Level # Vcc Fig. 34
10 T I
Pilot level
9
8
7
6
5
4
3
4 6 8 10 12 14 16
Supply Voltage, Vcc -V JK340140

Quiescent Current, Icco — mA

Free-Running Frequency, Af - %

Hysteresis, Hy - dB

" ICCO - VCC Fig. 29
No input
28
26
24 /  —
22 4
20 //
18 /
16 /
14 /
12
10
8
4 6 8 10 12 14 16
Supply Voltage, V¢ ~- V IK340135
Capture Range Fig. 31
60
50
2/ el e ]
40 | 7o) %
— i ~
g x| |2
30 é A i
o
a
\\ 20 /V
\§ T
10
a2 03 0.4 0 04 038 12
Capture Range - % JK340137
o Af - mono Fig. 33
Vcc =13V
f=1kHz
0.2
0.1
0 —
\
\
-0.1
-0.2
-0.3
0 200 400 600 800 1000 1200
Mono Input — mV JK340139
. Hy - Vcc Fig. 35
5
4
3
2
1
0
4 6 8 10 12 14 16
Supply Voltage, Vcc - V IK340141
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Hysteresis, Hy - dB

Total Harmonic, Distortion, THD - % \oltage -V

Quiescent Current, Icco — mA

Lighting level — my

. Voltage - Ta Fig. 36
6
5
VCO stop voltage
. T :
| AM/FM changeover Vvoltage 3
: I g
muting-on voltage
2 ‘ ‘ ‘
muting-off voltage
1
0
-30 -10 10 30 50 70 90
Ambient Temperature, Ta - °C IK340142
) THD - Ta Fig. 38
T T
Vcc =13V
o1 VN =400mV |
’ f=1kHz
7
5 m
o
A = Vi
2 N main __——r| %
Stere0™ s
0.01 sud %
7 wn
5 mono
3
2
20 0 20 40 60 80
Ambient Temperature, Ta - %C IK340144
” Icco-Ta Fig. 40
Vcc =13V
No input
25 X
1
I 4
0 \\ \ 3’
P &
\ g_
23 o E
\\ g
=
22 c
>
x
8
21 T
20
20 0 20 40 60 80
Ambient, Temperature/Ta'~ °C 1K340146
/ Hygliighting Level - Ta  Fig. 42
1 T T T
Vce =13V
Pilot level ‘
9 I — B
//
|
8
U
\
\\HyStereSiS
\\
6 T —
5
-20 0 20 40 60 80
Ambient Temperature, Ta - °C 1K340148

o Level - Ta Fig. 37
T T T T
Vcc =13V
f=1kHz
88 Muti VN =400mV ]
utin .
9 Attenuatjp, Control voltage 5.5V
86 ‘ —
84 Crosstalk AM—FM
L L i I
T 7 TR
o rosstalk FM—aMm
—
80
78
-20 0 20 40 60 80
Ambient Temperature, Ta - °C JK340146
% Sep - Ta Fig. 39
Vcc =13V
VN =400mV
80 f=1kHz 1
70
o8
A
A\
60 ™ = /A/
|_— T— /9\
50
40
30
-20 0 20 40 60 80
Ambient Temperature, Ta - °C JK340145
Af - Ta Fig. 41
03 T
No input
0.2
0.1
KBR-457HS
c‘sﬁ/
el
0.1
0.2
-20 0 20 40 60 80
Ambient Temperature, Ta - °C JK340147

No0.1868-16/17



LA3401

B SANYO Semiconductor/Cg.,Ltd. .assumeshno responsibility for equipment failures that result from using
products at values that/exceed, even mementarily, rated values (such as maximum ratings, operating condition
ranges, or other parameters) listedhin 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 giverise,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/ protectivey circuits’ and error/prevention circuits for safe design, redundant design, and structural
design,

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

W'No paft oef this, publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photecopying and recording, or any information storage or retrieval system, or otherwise,
without theprior writtep’ consent of SANYO Semiconductor Co.,Ltd.

W 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.

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

H 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 June, 2008. Specifications and information herein are subject to change
without notice.

PS No0.1868-17/17



