Ordering number:EN 3969B |

Monolithic Linear IC

| No.39698 |/ LA7454W

FM Audio Recording/Playback Processor
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The LA7454W incorporates an FM modulator and demodulator, @ bandp;
processing the encoded signal. On-chip noise reduction, long-play ¢

Features

»  Support foo PAL and NTSC

«  Stereo operation

»  Supports SP and LP modes

* LP emphasis

»  Noise reduction circuil

»  Audio level conirol

*  Audio fader

» 30 kHz lowpass filter

+ 1.5 MHz bandpass filier

= Line amplifier for carphones

«  Power mute for cxtemal amplif.
+  Low cxternal component ¢ou
+ Low power consumption
+ 475 V supply
48-pin QFP
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Pin Assighment
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Package Dimensions
Unit: mm

3163A-SQFP48

SANYO : SQFP48
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Block Diagram
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Number gireuit Function

Playback FM signal input. Nominal AC input
vollage is 30 mVy.,.

VREG
{50 A 315 uA

—K Mute datect oulput

50 A
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Number Hamae Equivalent circuil Function
Veo
K] DEV ADJ
S0 uA
Vaeg
bt eufput. Nomidal DC
4 PB FM MONI ! tital AG geftpdlt voltage
36 pA ‘
i O ui: _K
5 PB/REC SOkt
6 LOOP FILT PLLTodp filler input. Nominal DC bias vollage is

24 ¥. Nominal AC levef is ~15 dBs.

PLL center frequency and bandpass filter mode

7 15 MAT M BPF
selection

ON/OFF

Recording FM signal output. Neminal DC bias
voltage is 2.1 V. Nominal AC outpul veltage is
340 mYp,. In playback mode, the nominal DC
hias voltage is 1.4 V and the nominal AC output
voltage 1s 0 V.

Ground

fF switch pulse input
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Number Nama Equivalent circuit Function
-] "VREG
" MUTE MONI MUTE menito! output
12 SH
13 SPiP
Lbng-play emphasis capacilor conngction.
14 LP EMPHASIS fNominal DG input voltage is 2.1 V. Nominal AG

input lovel is -15 dés.

Recerding/playhack encoding monitor output.
Nominal DC bias vellaga is 2.1 V. Nominal AC
outpu! level is —15 dBs.

Limiter and lowpass fiiter input. Nominal DG
input voltage is 2.1 V. Nominal AC snpul level is
-i5 dBs.

Line amplifier supply

18

POWER MUTE 2

Mute output 2
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Number Names Equivalen. circuit Function

tine ampfifier outpul. Nopipal DG.eEfé&\vﬁha,ge
19 LINE OuT is 29 V. Nominal AC giltput leval,js —7dBs.. |
20 POWER MUTE 10k
21 GND

22 POWER MUTE TC

&

_1Qﬁul o LINE ampliier and MOA negalive
Heedback input. Nominal DC inpul vollage is
#12.1 ¥. Nominal AC input fevel is ~15 dBs.

23 MOA NFIBr:PB LINE

Emphasis feedback network cennection.
Nominal DG bias vollage is 2.1 V. Nominal AC
output level is ~15 dBs.

24 EMPHASIS Ol

iepative teedback input of emphasis amplifier.
Nominal OC input voltage is 2.1 ¥. Nominal AC
input leval is -27.6 dBs.

Time constant capacitor conneciion.
Nominal DC bias vollage is 2.0 V.

AN

37
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Number Nama Equivalem circuit Function
~1— VReG
15 %02
97 TCH o Time constant hold capacitor £asnections:
00 Nominal DC bias voltage is-26 V.
k 4
4RIl
Weightig capasi
28 WEIGHTING Nghwal 0C bid
1 kLY
29 PC salton capacilor connection,
a5 velfage is 2.8 V.
30 STANDBY Standby mode input

Moise reduction network conneclion 2.
Nominal DC input voltage is 2.1 V. Nominal AC
inpul level is —15 dés.

Naise reduction network connection 1.
Nominal DC inpul voltage is 2.1 V. Nominal AC
inpul lovel is ~15 dBs.

LPF OUT

J 10w

Lowpass filler outpul. Nominal DG bias voltage
is 21 V. Nominal AG oulput level is -15 dés.
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Numnber Name Equivalent circult Function
Yine
el
34 AUDIO MUTE il Audio mute inpul
SO KN
2h
35 FADE
30042
% LINE IN AC input level is
ar SELECT ML
3g MIC IN MIC signal input, Naminal AG input level is

-38.0 dbs.

VCA bias input. Nominal DC input voltage is
21 V.

Audio level control inpul
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Numher Name Equivalen circuit Function
- Voo
Infernal voltage regulate
4 REG biag voltage is 4.2 \
42 VCC
43 FSC IN NTSC/PAL
44 VREF Voltage reference outpul. Nominal OC bias

altage is 2.1 V.

3

Current reference adjust input

Current reference output. Nominal DC bias
vollage is 2.2 ¥V with 3.3 V applied to 10 ADJ.

PLL loop fiHer input. Nominal DC inpul voltage
is 21 V.

Loiun
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Humbor Hamo Equivalent circuit Function
VREG
AGC response adjus! inputy
4 AGG LPF voltage Is 2.1 V. 4
Specifications

Absolute Maximum Ratings

Parameter Symbol Untt
Supply voltage Yoo E v
Power dissipation Po mw
Operaling temparature range °C
Storage temperature range °C
Recommended Operating Condltions
T. =25 °C
Parameter Ratings Unit
Supply voltage 475 ¥
Supply voltage range 45 10 55 ¥
Electrical Characteristic
VYee =475 V, T, = 25 °C 7,
Ratings
No. Parametar Unit
min typ max
1 |Standby-mode sughly’ curre 19.2 24.0 268 mA
g |Recarding modt,Supply | 215 27.0 304 mA
.Bandpass tilter is ON. 248 30 3r.2 -
Bandpass filter is OFF. 216 270 324
405 420 435 ¥
202 210 2.18 v
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Recording-mode characterlstics

Audio level control and lowpass flller clreults

. Ratings
No. Paramater Symbol Conditions
7 f = 10 kHz, mode 1,
-5 dBs inpul level
Input switch crosstalk CT
8 f = 10 kHz, mode 2,
=5 dBs input level
9 f = 400 He,
-38 dBs MIC input level
10 f = 400 H,
ALC outpui level Voa -25 dBs MIC input lavel dbs
f = 400 He,
1 21 dBs LINE input
lovel
f = 400 Hz,
12 |ALC response ALC -28 dBs to -2 dB& db
13 |FADE atienuation CFAQE dés
Naise reduction circuit
Ratings
No. Paramater Symbol tnit
_ typ max
14 -15 -14
15 =250 -235
16 -3 =35 -33
Ouiput level dBs
17 = 7 My 124 -{0.9 04
-15 ﬂﬂs input level ' ) '
= kHz,
18 dBs input level 224 -20.4 -194
= 7 kM,
-55 dBs input level 329 | 09 289
[ = 400 Hz,
—15 dBs input level - bz 05 %
Ry = 1 ke, IHF-A dilter - -57 =51 diis
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Line amplifler

Ratings
No, Parsmeter Symbol Conditions Unit
min typ
. f = 400 He,
22 {Line output level Vo _38 dBs input level -85
23 Rg = l kQ. lHF‘A |I|IBI’, ~
LINE input
Line oulput noise loval Vo
24 Rg = 1 kY, IHF-A filter, B
MIC inpug
. T I = 400 He,
25 |Ling output dislortion THDy, ~38 dBs inpul level
t = 400 He,
26 |Earphone outpui level Voep -38 dés ipel level
27 [Maximum line output level Yo max |t = 400 Hz, THD = 1%
FM modulator
No, Parameler Symbol Unit
28
29
Oscillator frequency MH:
0 1.5000 1.5005
H 1,7000 1.7005
32 |Output voltage 340 380 mVp.p
Second-harmanic distorfin -48 -40 dB
-3 -2 d8
Ratings
Conditions Unit
min typ max
k. = 15 MHz, 30 m¥yp,
60 kHz FM deviation, -160 -150 -14.0 dBs
lm = 1 kHz
T, N I = 1.5 Mz 30 mVp,,
Outpul ms\\m THD4 60 kHz FM deviadion, - 026 04 %

Im = 1 kH:
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Ratings
No. Paramater Symibol Conditicns Unit
min yp
. le = 1.5 MHz, 30 ﬂ]Vp-p_
37 |Output noise level Vhod 1HF-A Tiller
f: = 1.5 MHz, 30 mVp,,
38 |AM rejection ANy, 30% modulahen,
fm = 1 kHz
Lowpass filter
No. Parameter Symbal Gonditions
fe = 1.5 MHz, 30 mVp,,
39 60 kHz FM deviation,
fw = 10 kHz
fc =15 MHI. 30m #
40 Lowpass filter cutpul level Vouee ?0 sz M dewa!_ dBs
. .
4
FM automatic gain centrol clrcult
Ratings
No, Paramater Symbuo Unit
; typ nax
42 280 340
43 170 210
44 AGC output voltage 280 140 myp.p
45 220 280 340
Bandpass fiiter
Ratings .
Ho. Conditions Unit
min typ max
I = 1.5 MHz £100 kH2, . _
48 7 MV, -8 5 3
le = 1.5 MHz +200 %Hz, B
7 m,, - -155 145 dB
& e = 1.2 MHz, 7 mV)p, - ~38 -3
= 18 MHz, 7 mV), - -3 -30
Bandpass lilter is OFF. 26 28 k1) di
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Dropout mute circult

Ratings
Ne. Parametar Symbol Conditions
min typ
51 |Dropout detection threshold DOon -10.0 -1.5
52 |Dropoul hystaresis DOorr 10 35
. See measurement
53 |Mute ON time Tmon wavetorms. 140 22
: See measurement
54 |Mute hotd time Ehan waveloims.
55 l: = 1.5 MHz, 30 mV,,,
1.5 MHz BPF is ON.
Pulse-gate doubler fe = 1.5 MHz, 30 mVp,,
56 | pulsewidth teow |15 MHz BPF is OFF. bs
57 fo = 1.5 MHz, 30 mV,.
1.7 MHz selected
fo = 1.5 MHz, 30 Vg,
58 £5 MHz BPF is PN 30
Pulsg-gaie doublar delay . 4 mvp,.
9 | lime 6T 115 MMz BRF I6 OFF. 30 W
60 30
External adjustment
Ralings
Ho. Parameter Unit
min typ max
Reference current adjustment
61 range 1.85 33 Vats v
62 ¥CO deviation adjusiman 185 33 Virg V
185 a3 Vaea ¥
Ratings
Condiliens Unit
min typ max
- 20 20 Q0
- 20 30 [¢]
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Test Circuit
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Test Conditions

=
E
) oo |l ]l || |ewv]ee]w
25 zlz|zlele|e|e|zle|e|ain|e|e|e||e]s
®a Flelrim]lel=m|lr]lFr]l=|lr]lFlelFEl-]-|r~]|F]|F
-
A
- 3
..n....ﬁf ey | uw W lw | wiw | v | wn = | =
2% == ZE|l=l=2{2|=2|2 2=
22 == EE|=l==2|= (=
e
ma | =
o
-~
—
x| = S| -
7S
o
wa = | o
»
™
=2|= a2 a
)
-
=|= = o
n
2
| ol o
7
=
S|
=|l=Z:]a = | a
[}
ns
pa
E|Z|~ o | =
= | v
&=
x| o o] @
@
=& b
w| e ol|loc
L]
z| - & | o
o
-
| = = | =
(5]
oy
2| = = | a
s
o
x|~ |
[
—
Wh Li- I )
7
2 |- iz le|le | (2|22 | = (SN|Q|= -




LA7454w

Switch pasition

tnput

Measuremant

e SW1 | SW2 [ SW3 | SW4 | SW5 | SWH | SW7 [ SW8 [ SWO | SW10[SW11|Swiz point

¥ a a b a b |OFF} a c b

8| a a b a b |CFF| a £ b

9 | a a b ] b |OFF | a c b

0 | a a b 1 b |OFF| a ¢ b

LA a a b b b |OFF | a c b

2| a a b ] b |OFF} a ¢ b

23 | a a b | b |OFF ] a c b

4 | a | 2 b | a | b |OFF| a c b

45 a a b ] b |OFF| a c b

46 | a i b | b | OFF | a ¢ b

47 | a | a b | a | b JOFF| a ¢ | b

48 Y a b a b |OFF| a ¢ b

4 [ a | & b a | b

50 a b b a b

51 | a b

52 | a b

53 a h

54 | a b

55 a b

56 | a [ b
b IN1 TP4
b I TP4
b IN{ TP4
b IN1 TP4
b ING
b IN5 IN2
b INS INd
b INS TP5
b INB TP7
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Test Waveforms

MUTE DET output

35y

o8 MUTE ON

MUTE MONI output level

MUTE MONI timing

LOOP FILT input waveform

Mode selected if flgaling Mode selacted if LOW
Recording
LINE input

Mute OFF
Long play
PAL
Bandpass filter ON, VCO Bandpass filter OFF, VCO Bandpass fiiter OFF, YCO

frequency is 1,5 MHz, lrequency is 15 MHz. Irequency is 1.7 MHz.

Standby OFF Standby CN
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Typical Application

or on pin 43 for PAL mode.




