Iﬂdering number:EN 3969B |

Monolithic Linear IC

No.39698 | LA7454W

FM Audio Recording/Playback Processor
for 8-mm VCRs

Overview

The LA7454W is an audio recording and playback processor for 8-mm VCRs that is compatible with both
PAL and NTSC video standards, and which supports stereo, standard-play (SP) and long-play (LP) modes.

The LA7454W incorporates an FM modulator and demodulator, a bandpass filter and deviation limiter for
processing the encoded signal. On-chip noise reduction, long-play emphasis and lowpass filter circuits
process and recover the audio signals.

The LA7454W operates from a single 4.75 V supply and is available in 48-pin QFPs.
Features

+  Suppont fo PAL and NTSC
Stereo operation

Supports SP and LP modes
LP emphasis

Noise reduction circuit

* Audio level control

*  Audio fader

= 30 kHz lowpass filter

+ 1.5 MHz bandpass filter

= Line amplifier for earphones

* Power mute for exiernal amplifiers
* Low external component count
* Low power consumption

= 475 V supply

s 48-pin QFP
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Pin Assignment

SELECT ML =3 —I EMPRASIS QUT
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Top view

Package Dimensions
Unit: mm
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Block Diagram
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Pin Functions
Number Name Equivalent circuit Function
30 k2
1 PE M IN € 3_*0 . Playback FM signal input. Nominal AG input
P voltage is 30 mVp.p.
Vrea
L50 A E}5 uA
2 MUTE DET Mute detect output
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Number Name Equivalent circuit Function
Vee
3 - DEV ADJ VCO deviation adjust input
50 pA
Vaes
Playback FM signal monitor output. Nominal DC
4 PE FM MONI : bias voltage is 2.1 V. Nominal AC output voltage
! is 280 mVp.p.
b6 uA i
10k0Q
5 PB/REC som% : Playback/recording select input,
/50 HA
6 PLL loop filter input. Nominal DC bias voltage is
LOOP FiLT 21 V. Nominal AC level is —15 dBs,
S0 A
“Tow y
7 15 M(;I1\I/70Fr\Fn BPF B, PLL center frequency and bandpass filter mode
40 ki : selection
”r
Recording FM signal output. Nominal DC bias
voltage is 2.1 V. Nominal AC output voitage is
8 REG FM OUT 340 mVp.p. In playback mode, the nominal DC
100y bias voltage is 1.4 V and the nominal AG output
voltage is 0 V.
9 GND Ground
100 k2
10 RF SW PULSE 56 k0 RF switch pulse input

No..3969.-4/20
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Number Name Equivalent circuit Function

— VaEs
42 h2
11 MUTE MONI MUTE monitor output
ﬁ 20 k2

VREG .
12 S/H Sample-and-hold input. Nominal DC input voltage
is 21 V. Nominal AC input level is —15 dBs.

56 k2 5kQ
13 SP/LP 56 ki jv Standard-play/long-play select input
\ 5k ; ‘

Long-play emphasis capacitor conneclion.
14 LP EMPHASIS Nominal DC input vottage is 2.1 V. Nominal AC
input level is =15 dBs.

i1so uA

VaEs
Recording/playback encoding monitor output.
15 ENG MONI Mominal DC bias voltage is 2.1 V. Nominal AC
output level is —15 dBs.
l

Limiter and lowpass filter input. Neminal DC
16 LIM IN/LPF IN input voltage is 2.1 V. Nominal AC input level is
0k 15 dBs.

VREF

17 LINE VCC Line amplifier supply

18 POWER MUTE 2 E Mute output 2
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Number Name Equivalent circuit Function

e
15 ki
! 1.9 W | .
3 Line amplifier output. Nominal DC bias voltage
19 LINE OUT _ is 2.1 V. Nomina! AC output levet is -7 dBs.

¥

20 POWER MUTE 1 —E {10 ka Mute output 1

21 GND Ground

22 POWER MUTE TC K Mute time adjust input

Input to LINE amplifier and MOA negative
feedback input. Nominal DG input voltage is
2.1 V. Nominal AC input level is —15 dBs,

03 MOA NFIBl\J;PB LINE

Emphasis feedback network conneclion.
Nominal DC bias vo'tage is 2.1 V. Nominal AC
output level is —15 dBs.

24 EMPHASIS OUT

Negative feedback input of emphasis amplifier.
Nominal DG input voitage is 2.1 V. Nominal AC
input level is —27.6 dBs.

25 EMPHASIS NFB

I

VREG Vags
§: aon
25 T Time_ constant.capacitor cpnneclion.
vka x ea W Nominal DG bias voltage is 2.0 V.
~—

7
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Number Name Equivalent circuit: Function
VREG
15k
97 TCH Time constant hold capacitor connection.
230 0 Nominal DC hias voltage is 26 V.
4K0
58 Wi Weighting capacitor connection.
FIGHTING Nominal DC bias voltage is 21 V.
1k
VREG
1kQ
29 PC Phase compensation capacitor connection.

j MNominal DC bias voltage is 28 V.

30 STANDBY Standby mode input

Noise reduction network connection 2.
kY| NR IN2 Nominal DC input voltage is 2.1 V. Nominal AC

input level is —15 dBs.

20k _K Noise reduction network connection 1.

32 NR IN1 2k Nominal DG input voltage is 2.1 V. Nominal AC

input level is —15 dBs.

VREF
VREG

23 LPF OUT Lowpass filter output. Nominal DC bias vallage

is 2.1 V. Nomina! AC output level is —15 dBs.
\L 180 pA

No.:396A0-7/20
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Numbar Name Equivalent sircuit Function

34 AUDIO MUTE Audio mute input
2k Vec
35 FADE FADE control input
50 pA
3000
LINE signal input. Nominal AC input leve! is
36 LINE IN 50 kQ 2210 dBs.
Vrer
0k 5 k1
37 SELECT M/L 3o ka - Source select input
000
i i i input level is
38 MIC IN . illslg.omgnB:’l. input. Nominal AC input lev
VREF

1 VaeG
39 VCA BIAS —K \ZI(iAVbias input. Nominal DC input voltage is

5

% 300 Audio level control input

40 ALC DET

. Van

3 7%
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Number Name Equivalent circuit Function

internal voltage regulator output. Nominal DC

4 REG
bias voltage is 4.2 V.
42 VGG 475 V supply
VREF
10 pF 22 k2
o—r—|
43 FSC IN NTSC/PAL 20 ke NTSC/PAL mode select and FSC input

30k

T VRes

44 VAEF ;17—" Voltage lreference output. Nominal DC bias
_K_—_K. voltage is 2.1 V.

3
~

Vee
45 10 ADJ Current reference adjust input
50 yA
- YREG
4% IREF Current reference output. Nominal DG bias
. voltage is 2.2 V with 3.3 V applied to 10 ADJ.

PLL loop filter input. Nominal DC input voltage

47
PLL LPF is 2.1 V.
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Number Name Equivalent circuit Function

AGC response adjust input. Nominal DG input

48 AGC LPF voltage is 21 V.

Specifications
Absolute Maximum Ratings

Parameter Symho! Ratings Unit
Supply voltage Vee 7 v
Power dissipation Py 300 mW
Operating temperature range Topr =20 to +75 °C
Storage temperature range ’ Tstg —40 to +150 °C

Recommended Operating Conditions

T. =25 °C

Parameter Symbol Ratings Unit
Supply voltage Vo 475 v
Supply voltage range Voo 45 to 55 v

Electrical Characterlstics
Vee =475 V, T, = 25 °C

Ratings .
No. Parameter Symhol Conditions Unit
min typ max
1 |Standby-mode supply current leosT 19.2 24.0 28.8 mA
Recording-made supply
2 lcurrent leen 216 2790 324 mA
3 Playback-mode supply Bandpass filter is ON. 24.8 3.0 372
current loce mA
4 Bandpass filter is OFF. 216 270 32.4
5 |REG output voltage Vees 405 420 435 Y
6 |Reference voltage Vher 2.02 2.10 2.18 v

No.3969.-10/20
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Recording-mode characteristics

Audio level control and lowpass filter clrcuits

" Ratings
No. Parameter Symbol Conditions Unit
min typ max
1 = 10 kHz, mode 1,
7 ~5 dBs input level - -78 -70
Input switch crosstalk cT dB
1 = 10 kHz, mode 2,
8 -5 dBs input level - ~78 -0
f = 400 Hz,
o -38 dBs MIC input level| 1 -18 -14
{ = 400 Hz,
10 1ALe output level Vo |-25 dBs MIC input level| 10 -0 7S dBs
f = 400 Hz,
1 -21 dBs LINE input 16 -15 -14
level
f = 400 He,
12 |ALG response ALC —28 dBs to —2 dBs - 0 k] dB
input level change
‘ f = 400 Hz,
13 |FADE attenuation OUFADE -38 dBs input level, 80 85 - dBs
Ving = 45 V
Nolse reduction circuit
Ratings
No. Parameter Symho! Conditions Unit
min typ max
f = 400 Hz,
14 —15 dBs input level ~16 13 -
f = 400 Hz,
15 ~35 dBs input level %5 2.0 —235
f = 400 He,
16 -55 dBs input level =3 -3 -8
Qutput level Vee dBs
f=7 kHz,
17 —15 dBs input level -124 -109 -94
f=7 kHI,
18 -35 dBs input level 224 ~209 -194
f=7 kHz,
19 _55 dBs inpul level =28 [ -%08 | -89
L . f = 400 Hz, 0
20 |Total harmonic distortion THDe 15 dBs input level - 0.2 0.5 Yo
21 |Qutput noise level Vnoe Ry = 1 k&, IHF-A filter - -57 =51 dBs

No. 3968 .11/20
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Line amplitler

Ratings
No. Parameter Symbol Conditions Unit
min typ max
. f= 400 Hz, '
22 |Line output level Vo ~38 dBs input level -8.5 7.0 -55 dBs
Rg = 1 k&, IHF-A filter,
2| LINE input - -7 -T4
Line output noise level Vo dBs
Ry = 1 k&, IHF-A filter, _ _ R
4 MIC input 7 n
. _ f = 400 Hz, 8
25 |Line output distortion THDL 38 dBs input level - 0.1 04 %
f = 400 Hz,
26 |Earphone output levef Vaep ~38 dBs input level -275 -260 -24.5 des
27 |Maximum line output level Vo max [f = 400 Hz, THD = 1% 05 25 - dBs
FM modulator
Ratings
No. Parameter Symbal Conditions - Unit
min typ max
NTSC mode,
28 1.5 MHz selected, 1.4995 1.5000 1.5005
t = 3578545 MHz
NTSC mode,
29 1.7 MHz selected, 16995 1.7000 1.7005
i = 3579545 MHz
Oscillator frequency fa MHz
PAL mode,
30 1.5 MHz selected, 1.4995 1.5000 1.5005
f = 4433619 MHz
PAL mode,
31 1.7 MHz selected, 1.6995 1.7000 1.7005
t = 4.433619 MHz
32 {Output voltage Vor t = 3.579545 MHz 300 340 380 mVp.
33 |Second-harmonic distertion HD2nd f = 3.579545 MHz - -46 —40 dB
34 |Third-harmonic distortion HDz3rg f = 3.579545 MHz - | -25 dB
Playback-mode characteristics
FM demodulator
Ratings
No. Parameter Symbol Conditions Unit
min typ max
fc = 1.5 MHZ, 30 mVp-p, )
35 |Qutput level Veem 60 kHz FM deviation, -16.0 -15.0 -140 dBs
fm = 1 kHz
_ fz = 1.5 MHz, 30 mVp,
36 |Output distortion THD4 60 kHz FM deviation, - 0.26 0.4 %
tm = 1 kHz

No. 3969 -12/20
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Ratings
No. Parameter Symbol Conditions ' Unit
min typ max
, fo = 1.5 MHz, 30 mV,.,,
37 |Output noise level Viod IHE-A filter - -71 64 dBs
fc =15 MHZ, 30 mVp-p,
38 |AM rejection AMrej 30% modulation, - 71 —64 dBs
fm = 1 kHz
Lowpass filter
Ratings
No. Parameter Symbol Conditions Unit
min typ max
fe = 1.5 MHz, 30 mVp,
a9 60 kHz FM deviation, -16.0 -15.0 -140
fm = 10 kHz
fe = 1.5 MHz, 30 mVp.,
40 Lowpass fiter output level Voup 60 kHz FM deviation, -17.5 -16.5 -15.5 dBs
tm = 30 kHz
fz = 1.5 MHz, 30 mVpp,
‘ 60 kHz FM deviation,
4 fm = 7 kHz, long play 195 173 -155
emgphasis is ON.
FM automatlc gain control clrcult
Ratings
No. Parameter Symhol Conditions Unit
min typ max
42 fe = 1.5 MHz, 30 mV;p 220 280 340
43 fe = 15 MHz, 7 mVpo 130 170 210
44 |AGC output voitage Vonse 1. = 15 MHz, 12 mVpp 220 280 240 MVp-p
45 fc = 15 MHZ,
100 mV,.p 220 280 340
Bandpass fiiter
Ratings
No. Paramater Symbal Conditions Unit
min typ max
fo = 1.5 MHz +100 kHz
46 ¢ : -
7 MYyp -5 5 -3
fc = 1.5 MHz £200 kHz,
a Bandpass filter response BPF, 7c mYp-p - -155 -1435 de
48 fe = 1.2 MHz, 7 mV,.p - -38 -31
43 fc =18 MHZ‘ 7 mVp-p - -35 -30
50 [Voltage gain VGgpr Bandpass filter is QFF, 26 28 30 dB

No0..3969-13/20
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Dropout mute circuit

Ratings
No. Parameter Symbo! Conditions Unit
min typ max
51 |Dropout detection threshold DOon -10.0 -15 -5.0 dB
52 |Dropout hysteresis DOors 1.0 35 60 d8
: See measurement
53 [Mute ON time tvon wavetorms. 140 220 300 HS
; See measurement
54 |Mute hold time tH waveforms. 130 150 170 ms
fe = 1.5 MHz, 30 mVp.,,
55 5 MHz BPF is ON, 50 70 90
Pulse-gate doubler fe = 1.5 MHz, 30 mVp.p,
% pulsewidth trgw 1.5 MHz BPF is OFF. 53 75 95 us
f: = 1.5 MHz, 30 mVp-p,
57 1.7 MHz selected 67 87 107
fe = 1.5 MHz, 30 mVp.p,
58 15 MHz BPF is ON. 10 20 80
Pulse-gate doubler delay fe = 1.5 MHz, 30 mVp.,,
59 liime T |15 MHz BPF is OFF. 10 29 80 ks
fe=15 MHZ, 30 mVp-p,
60 1.7 MHz selected 10 20 30
External adjustmant
. Ratings )
No. Paramater Symbol Conditions Unit
min typ max
61 Reference current adjustment 0 Viprs = 22V 185 13 VREs v
range
f = 400 Hg,
VCO deviation adjusiment -15 dBs signal level,
62 range DEV signal on TP2 is 185 33 Vees v
: 1.5 MHz %60 kHz.
f = 400 He,
: —-38 dBs signal level,
63 |FAGE adjustment range FADE signal on TP8 is 185 33 Vaeg v
-80 dBs.
Power mute circult
Ratings
No. Parameter Symba! Conditions Unit
min typ max
64 |Power mute 1 ON-resistance Remi - 20 30
65 |Power mute 2 ON-resislance Rpz - 20 30

No. 3969,-14/20
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Test Circuit
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When monitoring the signal on pin 4, connect a 10 kQ resistor from this pin to ground.
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Test Conditions
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Measurement
point

P8
P8
TP8
TP8
TPE
TP1
TP
TP1
TP1
TP1
TPi
TP
TP1
TP1
IN1

IN1

IN1

IN1

TP4

TP4
TP4
TP4
TP4
P4

IN§

IN2

N4

TPS
TPY

Input

IN1
1N
IN1
1N

N1

IN1

IN1

IN1

IN1

IN1

IN1

IN1

IN1

IN1

IN1

IN1

IN1

IN1

IN1

IN1

IN1
IN1
IN1

IN3

N3

IN5

INS

Switch position

sw1 | swz [sw3 | swa | sws | swe | sw7 | sws | swo [sw1o|swi1|swi2]sw13|swi4|[swis| Point

No.

37
38
30
40
41

42

43
44

45

46

47

48

49

50

51

52

53

54

55

56

57

38

59
60

61

62

63
64

65
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Test Waveforms .

MUTE DET output

KE-2Y

MUTE MONI output level

— 35V
MUTE oV
MUTE MONI timing
| 400 ps L 200 ms i
o

TPa

LOOP FILT input waveform

Mode Selection

Input Mode selected if HIGH Mode selected if floating Mode selected if LOW
PB/REC Playback Recording

SELECT WL MIC input LINE input

AUDIO MUTE Mute ON Mute OFF
SPALP Standard play Long play

FSC IN NTSC/PAL NTSC PAL
swr oo | e R0 | s e |

STANDBY Standby OFF Standby ON
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Typical Application
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Short circuit the 10 kQ resistor on pin 43 for PAL mode.

Note
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B No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYQ ELECTRIC CO., LTD., its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC CO., LTD, its affilates, subsidiaries and distributors or any of
their officers and employees ointly or severally,

B [nformation (including circuit diagrams and circuit paramsters) herein is for example only; it is not guarant-
eed for ‘volume production. SANYO believes information herein is accurate and refiable, but no guarantees

are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties,

This catalog provides information as of March, 1996 . Specifications and information herein are subject
to change without notice.
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