Ordering number:ENN3806A

Monolithic Linear IC

LA7451M

S WYO Two-Channel, Noise Reduction Processor
A/// for 8-mm VCR PCM

Overview Package Dimensions
The LA7451M is a two-channel, noise reduction processghit:mm

IC for 8-mm video recorder, pulse code modulation (PCNBO7BB-MFP3OSD

circuits.

The LA7451M incorporates two filters, on per channel, [LA7451M]
comprising emphasis circuits, weighting compensators, 30 16
voltage-controlled amplifiers (VCA) and detectors. Filtef HHHHAHAAAAAAAAHA
control circuitry sets the emphasis and weighting of each
filter. - « 9
The LA7451M operates from a 4.75V supply and is avail- ~ @3
able in 30-pin MFPs. O
HHHHHHHHHHHAEHN

Features ' s @fg
« Filter control. L g g
« Emphasis circuits. ilulalililila ‘ %T IZ-
« Weighting compensators. N 1ol | L8
* \Voltage-controlled amplifiers (VCA). SANYO : MFP30SD
* 4.75V supply.
* 30-pin MFP.
Specifications
Maximum Ratings at Ta = 25°C

Parameter Symbol Conditions Ratings Unit
Supply voltage Vee 7 \%
Power dissipation Pd max 300| mw
Operating temperature Topr —-20to +75| °C
Storage temperature Tstg -40to +150| °C
Recommended Operating Conditions  at Ta = 25°C

Parameter Symbol Conditions Ratings Unit
Supply voltage Vee 4.75 \%
Supply voltage range Vce 451t05.5 \%

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

B SANYO 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 products described or contained
herein.

SANYO Electric Co.,Ltd. Semiconductor Company
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
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LA7451M

Operating Characteristics

at Ta = 25°C, ¥c=4.75V

. Ratings .
Parameter Symbol Conditions - » Unit
min p max
Recording-mode quiescent current IccRrR 10.0 13.0 16.0 mA
Playback-mode quiescent current lccp 10.0 13.0 16.0| mA
Reference voltage VREE DC : pin 32 2.290| 2.375| 2.455 \
[PB mode]
Output level Vop |V|=—16dBs, f=400Hz, R| =10kQ -18.0| -16.0| -14.0| dBs
Channel output level differential VocH | V|=—16dBs, f=400Hz, R| =10kQ -1 0 +1| dB
Total harmonic distortion THDp V|=-16dBs, f=400Hz, R =10kQ 0.1 0.5 %
Maximum output level Vomp | THD=1%, f=400Hz, R =10kQ 0.0 3.0 dBs
Maximum output noise level VonpP Rg=1kQ, JIS-A filter -103 -96| dBs
[REC mode]
f=400Hz, R| =2kQ : V|=—16dBs -17.0| -16.0| -15.0| dBs
f=400Hz, R| =2kQ : V|=-36dBs -275| -265| -245| dBs
Outout level v f=400Hz, R| =2kQ : V|=-56dBs -375| -36.0| -345| dBs
utput leve
P OR " [%=7kHz, R =2kQ : V|=16dBs “134| -11.9| -104]| dBs
f=7kHz, R =2kQ : V|=—36dBs —234| -219| -20.4| dBs
f=7kHz, R =2kQ : V|=-56dBs -334| -319| -30.4| dBs
Total harmonic distortion THDR V|=-16dBs, f=400Hz, R| =2kQ 0.2 05 %
Maximum input level VIMR THD=1%, f=400Hz, R| =2kQ 0.0 3.0 dBs
Maximum output noise level VONR Rg=1kQ, JIS-A filter —66 —60| dBs
Channel crosstalk rejection CR V|=—6dBs, f=1kHz -45| dB
[Control]
Recording-mode select voltage VR Measured at PB/REC CONTROL 0.0 1.0 \%
Playback-mode select voltage Vp Measured at PB/REC CONTROL 3.0 Vee \
Note
JIS=Japanese Industrial Standard
Pin Assignment
j
e [1] [30] veasins2
veaBst [2] 26] vee
VREF1 E :gzl VREF2
nRint 4] 27] Namz
moa PBNFBt [ 26] MoAPBNFB2
moaoutt [ [25] moaouT2
MOA PC1 Iz E MOA PC2
NRRECOUTI [8| LA7451M [28] NRREC OUT2
WEIGHTING1 E E WEIGHTING2
TCH1 E E TCH2
te1 [1] 20| Te2
EMPHASIST NFB1 [12] 16] emPrasist NFB2
EMPHASIS1 OUT1 |13 EI EMPHASISt OUT2
MOA REC NFB1 [14 17] Mo REC NFB2
anp [15] 6] Pamec contRoL
Top view
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LA7451M

Block Diagram
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Pin Functions
Number Name Equivalent circuit Function

Vee
Filter reference current resistor connection. The external
1 IREF IREF-to-GND resistance determines the reference current.
Nominal voltage is 3V.
Vee

g
«

Y\
N A

10kQ

VCA DC offset capacitor connection. Input impedance is

2 VCABIAS 1 10kQ and nominal voltage is 2.4V.

Continued on next page.
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LA7451M

Continued from preceding page.

Number Name Equivalent circuit Function
Veo
1k
3 VREF1 Channel 1 reference voltage output. Output impedance is
90Q and nominal voltage is 2.4V (0.5V ).
b VRer
20kQ
4 NR IN1 Channel 1 input. Input impedance is 20kQ and nominal
o—f voltage is 2.4V.
Main operating amplifier playback-mode negative feedback
5 MOA PB NFB1 input 1. Used for aperture compensation. Nominal voltage is
2.4V.
E*_— Voc
4k Y
6 MOA OUT1 l 18KQ f\ Main operating amplifier outpu 1. Nominal voltage is 2.4V.
12.5kQ
1% 10k2 Vs
VRer
j’vcc
7 MOA PC1 Main operating amplifier phase compensation capacitor
I) connection 1. Nominal voltage is 3.1V
Voo
8 NR REC OUT1 Recording-mode output 1. Low-impedance output buffer.

Continued on next page.
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LA7451M

Continued from preceding page.

Number Name Equivalent circuit Function

4k Weighting compensator 1 full-wave rectifier capacitor
9 WEIGHTING 1 connection. Input impedance is 4kQ and nominal voltage is
2.4V.

Voo
15kQ
10 TCHL Detector hold time adjustment capacitor connection 1.
Nominal voltage is 2.6V
3300

VRer

12

1 Tc1 Detector attack and recovery time adjustment capacitor
40kQ connection 1. Nominal voltage is 2V.
125Q Ii

EMPHASIS1
NFB1

Emphasis amplifier negative feedback input 1. Nominal

12 voltage is 2.4V.

Vee
13 EM%TJA.‘I_S;S 1 Emphasis amplifier output 1. Nominal voltage is 2.4V.

Continued on next page.

No0.3806-5/11



LA7451M

Continued from preceding page.

Number Name Equivalent circuit Function
Vee
1kQ
Main operating amplifier recording-mode negative feedback

14 MOA REC NFB1 j 30k | input 1. Nominal voltage is 2.4V.

r
15 GND Ground

10 kQ
16 PB/REC Playback/recording select input. Recording when LOW or

CONTROL open, playback, when HIGH.
30kQ
Ve
1kQ
17 MOA REC NEB2 Main operating amplifier recordlng-mode negative feedback
input 2. Nominal voltage is 2.4V.
3_1_32',2’_.

nr

Veo
18 EM%I—LAI_SZIS ! Emphasis amplifier output 2. Nominal voltage is 2.4V.

Voo
2kQ
19 EMPHASIS 1 Emphasis amplifier negative feedback input 2. Nominal
NFB2 voltage is 2.4V.

Continued on next page.
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LA7451M

Continued from preceding page.

Number Name Equivalent circuit Function
VRer
1kQ
Detector attack and recovery time adjustment capacitor
20 TC2 40k connection 2. Nominal voltage is 2V.
’: 125 Q I :
<
”r
—— VCC
15 kQ
[ E—J
Detector hold time adjustment capacitor connection 2.
21 TCH2 . X
3300 Nominal voltage is 2.6V.

Weighting compensator 2 full-wave recifier capacitor
connection. Input impedance is 4kQ and nominal voltage is
2.4V.

22 WHIGHTING2

Main operating amplifier phase compensation capacitor

24 MOA PC2 connection 2. Nominal voltage is 3.1V.

:l 4k
Voo

23 NR REC OUT2 Recording-mode output 2. Low-impedance output buffer.
%‘ i

Continued on next page.
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LA7451M

Continued from preceding page.

Number Name Equivalent circuit Function
4kQ
1 18kQ2
25 MOA OUT2 l : 12.5kQ Main operating amplifier output 2. Nominal voltage is 2.4V.
10kQ vaer
7
Main operating amplifier playback-mode negative feedback
26 MOA PB NFB2 input 2. Used for aperture compensation. Nominal voltage is
2.4V.
A VREF
: 20kQ2
27 NR IN2 ° Channe! 2 input. Input impedance is 20kQ and nominal
: voltage is 2.4V.
Vec
1kQ
o8 VREE2 Channel 2 reference voltage output. Output impedance is
90Q and nominal voltage is 2.4V (0.5V ).
29 Vee 5V supply
2*——' Vec
VCA DC offset capacitor connection. Input impedance is
30 VCABIAS2 N (I 10kQ and nominal voltage is 2.4V.
I 10kQ
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LA7451M

Test Circuit
Voo Vo2 Vos Vos Vert
4 o] Vive 1@ 10 ok |
’J’ T ? 0 fs , T
FATHF B /A T 220 pF F4TUFT022 10 4F 4TV
— swe W i
FATW oW 2200 pF
ol ] [l ol ol sl Pl [l [l [l [] ] [l [l [l
Waeighting | Detector
sl [T I
N\ Vohtage- S
MOA Emphasis 2|— d Emphasis 1
amplifier
Playback fecord
Fiter > \
control _ >
Playback Record
Voitage-
Emphasis 2| od .
MOA amplitier 1
S
L i
Weighting |+ Detector
CT T BT GT BT ] [7 G BT [ B [ b G [
4.7 yF
Vo7 . tE104F 22000F|
L) L
2220 pF tLa7uF022 H10pF | 33kQ | 47pF
%200 +f 4747 |, WF Lo uF
kK T uF'l' 2 0@ 10K
]
Vot Vos Vos
Test Condition Switch Positions
Parameter Symbol SW1 Sw2 Vet Input Test point
Recording-mode quiescent current Iccr A A GND - A
Playback-mode quiescent current Iccp A A Vee - A
A A GND - Vo1
Reference voltage VREF
A A GND - Vo2
Recording-mode select voltage VR B A - Vet ViINg Vet Vo1
Playback-mode select voltage Vp B A - Vet VINL Vet Vo1
Recording mode
Parameter Symbol Swi Sw2 Vet Input Test point
B A GND V) Vv
Output level VoRr IN1 06
A B GND VIN2 Vos
B A GND V| Vv
Total harmonic distortion THDR IN1 05
A B GND Vin2 Vos
B A GND V) Vos, V|
Maximum input level VIMR IN1 05 TIN1
A B GND VIN2 Voe: ViN2
) A A GND - Vos
Output noise level VONR
A A GND - Voe
A B GND V V
Channel crosstalk rejection CR IN2 05
B A GND VN1 Vos
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LA7451M

Playback mode

Parameter Symbol Swi Sw2 Vet Input Test point
B A V V V
Output level Vop cc INL 03
A B Vcc ViN2 Vo4
Output level differntial VocH B/A A/B Vee ViN1/VIN2 Vo3s/Vos
B A V V V
Total harmonic distortion THDp cc INL 03
A B Vec ViN2 Vo4
B A V V Vo3
Maximum input level Vomp cc INL o
A B Vee VIN2 Vo4
A A V - V
Output noise level VoNP cc 03
A A Vee - Voa
Test Setup Procedure
1. Select playback mode. 3. Apply a 7kHz, —16dBs input signal;\d, and
2. Apply a 400Hz, —16dBs input signalyaX, and measure the AC voltagep\again as in step 2.
measure the AC voltage across theu&.c¢apaci- 4. Adjust the volume control variable resistor so
tor connected to VCA BIAS1, ¥ that V; — Vo, becomes —6.8dB.
Sample Application Circuit
Veo NR IN2 REC OUT2 PB OUT2 PB/REC
£ :; 10kQ3 330 o
ST 4TYF ST 4.74F T220pF ST 47 pF F 3#22 ST 10F . 47 yF
2200 pF
o] o] Pl Pl Po] [s] [o] [w] [a] [l [w] [w] [e] [7] [e]
Weighting || D.
Voltage- \
Emphasis 2| controlled Emphasis 1
amplifier
Filter
control
——>
Emonasis 2| ciohage-
¥ 2 amplifier Emphasis 1
T 4
T
Woeighting |—{ Detector

L1 [ [

[12]

s

15

Vi\ 100 220[? pF
ka Y 4.7 yF
==220 pF ta7prtlo2e * Bk |
68 | a747ls | Wlaz P ¥ 3F22 10uF At
K@ T uF uF']' T uF ’1om
[
NR IN1 REC OUT1 PB OUT1
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LA7451M

B Specifications of any and all SANYO 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 Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or 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.

In the event that any or all SANYO products(including technical data,services) described or
contained herein are controlled under any of applicable local export control laws and regulations,
such products must not be exported without obtaining the export license from the authorities
concerned in accordance with the above law.

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 permission of SANYO Electric Co., Ltd.

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 product that you intend to use.

Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not
guaranteed for volume production. SANYO believes information herein is accurate and reliable, 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 October, 2000. Specifications and information herein are subject
to change without notice.
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