| Ordering number : ENA1959B |

SANYO Semiconductors
SA///MYO ' uDATA SHEET

An ON Semiconductor Company

Monolithic Linear IC

| VA7009P — For Car Audio Systems
4-Channel BTL Power Amplifier

Overview
The LV4700% is the IC for 4-channel BTL power anplifier thatis developed for car audio system
PchDMOS i the yoper sideof the output stage ad Nch DMOS n thelower sideof the ouput stag are conplimentary.
High power andhigh quality sound are realizedy that.
This IC incorporate various funcions (standby switch, muting functon, and various protecion crcuit) necessgy for car
audp system Alsg, it hasa if-diagnosis funcion.

Functions
¢ High output : Po max =41W (typical) (Vcc = 15.2V,f = 1kHz JEITA nmex, R_ =4Q)
: PO max = 24W (typical) (Vcc = 14.4V.f = 1kHz, THD = 10%, R = 40Q)
: Po max = 17W (typical) (Vcc = 14.4V,f = 1kHz, THD = 1% R = 40)
o Built-in muting function (pin 22)
o Built-in Standby switch(pin 4)
o Built-in Self-dagrnosisfunction (pin 25) :
Signal output in case obutput Clip detection shating to Vcc, shorting to ground and load shorting.
e Electric nirror noisedecreae
e Built-in various protection circut (shating toground shortirg toV cc, load storting, over vdtage andthermal shut
down)
¢ No external ati-oscillationpartnecessy.

Notel : Pleasedonot nistake connection.
A wrongconnecion may producedestruction, deerioraion ard damege fa the IC or equipment

Note 2 : The protecive circuit funcion is provided to temporarly awid eébnamal state such agncorrectoutputconnecton.
But, thee isno guaratee thathe IC isnotdestroyed by le accident.
The potecive function do not opeate of the opaation guarantee rangdf the outputs aconnectedricorrectly, IC
destruction ray occurwhenusedoutside d the qoeration guarateerange.

Note 3 : External parts, suchsahe anti-oscillationpart, may be@mme necessary gending ontheset ondition. Chek their
necessity for &h set.

MW 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. 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 new introduction or other application different
from current conditions on the usage of automotive device, communication device, office equipment, industrial
equipment etc. , please consult with us about usage condition (temperature, operation time etc.) 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., Ltd.

http://semicon.sanyo.com/en/network
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Specifications
Absolute Maximum Ratings at Ta =25°C

Parameter Symbol Conditions Ratings Unit
Supply voltage Ve maxl No signal, t = 1 minute 26 \%
Ve max2 During operations 18 \
Output current lo peak Per channel 4.5/ch A
Allowable power dissipation Pd max With an infinity heat sink 50 w
Operating temperature Topr -40 to +85 °C
Storage temperature Tstg -40 to +150 °C
Junction temperature Tj 150 °C
Thermal resistance between the junction 6j-c 1 °CIW

and case

Recommended Operating Ranges at Ta= 25°C

Parameter Symbol Conditions Ratings Unit
Load resistance R op 4 Q
Operating supply voltage range Vce op A range not exceeding Pdmax 8t0 16 Y

Electrical Characteristics at Ta =25°C,Vcc = 14.4V,RL = 4Q, f = 1kHz, Rg =602

Parameter Symbol Conditions - Ratings Unit
min typ max
Quiescent current Ilcco R| =, Rg =0Q 200 400 mA
Standby current Ist Vst =0V 10 A
Voltage gain VG Vo =0dBm 25 26 27 dB
Voltage gain difference AVG -1 +1 dB
Output power Po THD = 10% 19 24 W
Po max1 Max Power 37 W
Po max2 Ve = 15.2, Max Power 41 W
Output offset voltage Vn offset Rg =0Q -150 +150 mvV
Total harmonic distortion THD Po =4W 0.03 0.2 %
Channel separation CHsep Vo = 0dBm, Rg = 10kQ 55 65 dB
Ripple rejection ratio SVRR Rg = 0Q, fr = 100Hz, VccR = 0dBm 45 65 dB
Output noise voltage VNO Rg = 0Q, B.P.F. = 20Hz to 20kHz 80 200 pnvrms
Input resistance Ri 40 50 65 kQ
Mute attenuation Matt Vo = 20dBm, mute : on 75 90 dB
Standby pin control voltage Vstby H Amp : on 25 Vce \Y
Vstby L Amp : off 0.0 0.5
Mute pin control voltage Vmute H Mute : off Open -
Vmute L Mute : on 0.0 | | 1.0 \
*0dBm = 0.775Vrms
No0.A19592/11
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Package Dimensions
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External Components

Part Name Recommended Value Purpose Remarks
CltoC5 0.47uF Cuts DC voltage The larger the constant value, the lower the cut-off frequency
The values of C1 to C5 must be the same
Cc6 22uF Reduces ripples The larger the constant value, the longer the amplifier ON/OFF time
Reduces pop noise
Cc7 2200uF Ripple filter Eliminating power supply ripples
Cc8 0.1pF Improves oscillation stability Reducing high-frequency noise
Cc9 1pF Reduces pop noise The larger the constant value, the longer the mute ON/OFF time
R1 10kQ Reduces pop noise The larger the constant value, the longer the mute ON/OFF time
R2 4.7kQ Pull-up resistor

* The components and constant values within the test circuit are used for confirmation of characteristics and are not guarantees that incorrect or trouble will not
occur in application equipment.

Description of Operation
1. Standby switch funcion (pin 4)

Threshold voltage of the pin 4 is setby abou 2VBE.
The anplifier is turnedon by the apgied voltage of 2.5V or more. Alsqg the anplifier is turnedoff by the aptied

voltageof 05V orless.
STBY J J
@ AN,

10kQ ™ ™
30kQz b4
) 4
-
Figl Stardby equivalent circuit

2. Mutingfuncion (pin 22)
The nmuted state is otainedby settirg pin 22 to the grourd padertial, erabling auwdio muting.
The muting functionis turned on by the gplied voltage of 1V or less b the resstance of 22pin (Mute pin). And the
muting function is turn off tjis pin opens.
Alsq the time corstant of the muting function is determinedby external capacior ard resisr consiants.
It is corcerned with apop ndse inanplifier ON/OFF am mute ON/OFF. After eaugh examination, please set it.

MUTE
ON

10kQ

1uF

Fig2 Mute equivalent circuit
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3. ACGND pin (pin 16)

The caacitorof thepin 16mustuse thesame capacitane@lue aslie input capacitor.

Also, cannect b the sane PREGND as ta input capacitar.

4. Self-dagrosticsfunction (pin 25)
Thisfunction can degectof the unusual siate.

(2) Shorting to Vc/Shating to ground  : The pin 25becomes the low level.

(2) Load slhorting : The pin 25is alterratedbetweenthe low level ad the high lewel

according to theutput signd.

(3) Output clip detection : whenthe output voltage clip, the pin 25 becanes the low lewel.

* Note: The output offset almormality is thouglt of as tle lealage curremof the input camacitar.

In addtion, the pn 25has become the NPNopen cdlector output (active low).
Thepin 25 must be Eft openwhen this fundion isnot usel.

Output
Voltage

A
V

Output Waveform

)
>
time
Pin 25 A
Voltage
5V
R2
4.7kQ
Clip
Detection DIAG
— — S
7
time
Fig3 Self-dagrosis Function Diagram
No0.A19595/11
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5. Souwnd quality (low frequencies)
By varying the value of inpu cagacitar, low-frequency characteristic catve mproved
However, it isconcened theshock noisePlease cofirm in eat setwhen the capacitance valuearies

6. P noise
For popnoiseprevertion, it is reconmerded to use tle muting function atthe sane time.
¢ Please turon the muting function sinultaneously with power suply on wrenthe anplifier is turned on. Next, turn
off the muting function after he output DC patertial stablization.
o Whenthe amyifier is turn off, turn off the power sypply after turring onthe rruting function.

7. Oscillation stahlity
Pay de attetion onthe following points becalwseparasitic acillation may occur due © effectsof the cagcity load,
board layou, etc.

Boardlayou
¢ Provde the V¢ capacitor oD.1uF in the paition nearest tolC.
o PREGND must beindependenty wired and connectedatthe GND pont that is as stde aspossible, sub as he
minus ph of the 220QuF V¢ capacitor.

In caseof occurrerce of parasitic ascillation, ary one of following parts may le added asa countermeasire.
Note hat theoptimum capacitance ost bechecked for each set i the mainted state.

e Saies canedion of CR (0.1uF ard 22Q) beiween BTL outpus

o Saies canedion of CR(0.1uF ard 220Q) betveen ead outputpin ard GND.

No.A19596/11

Downloaded fronDatasheet.su



LVv47009P

o lcco - Vec y VN - Vce
R, = Open R, = Open
Rg =0Q Rg=0Q
< 12
£ 200 >
| // ' 10
o] z
3] —] 3
O 1s0 // >
=3 | 8
g s —
3 z —
c 6
2 100 S —
2 £ _—
8 =]
Q £ 4 —
5 - all channel is similar
o 50 a
= 2
J ©
0 0
6 8 10 12 14 16 18 6 8 10 12 14 16 18
Supply voltageVce - V Supply voltageVce - V
PO - V Po - f
© ®) CC - @)
f=1kHz
Ry =4Q
THD = 10%
40 20
2 —
: = . ~~
5 / : all channel is similar
o 30 ~ O 15
2 <
= / 3
<] 2
(o8 o
5 20 2 1w
joR . L =}
5 all channel is similar a
(@] 5
e}
10 // 5
Ve = 144V
R[ = 4Q
o o THD = 1%
8 10 12 14 16 18 10 23 57100 23 571 23 57106 2 3 5 700k
Supply voltageVce - V Frequencyf - Hz
THD - PO THD - Po
YNco=144v T YNcec=144v T
5IR[ =4Q | s|R[ =4Q
S |f= ke | o ,|f=100Hz
D' 2 i 2
[a)
= 1 I 1
5 7 'g 7
5 5 -g 5
s g 3
o ke 2
s Q
=l S o1
£ o.% ] CHZ g . CH2 Chia
s 5 \\‘\ CH4 E 5 x N\ |
g 3 S CH3 =R ~—I——"cu.
e 2 CH1 5 2
‘ = CH3
0.01 0.01 |
01 2 3 577 2 3 51731 2 3 5 7100 01 2 3 57 41 2 3 57419 2 3 5710
Output powerPg - W Output powerPg - W
THD - Po THD - f
YNcc=144v | YNoc=14av
N 5| Rp, =4Q 5| R, =4Q
, 3f=lOkHz X 3Po=4W
I
[a)
2 2 % 2
s ! E 1
£ 7 K<) 7
o
£ 5 5 5
S 3 2 3 =
(]
Q 5 2 L
£ o1 0.1
s 7 cHil | s E CH3
o [
=R g s CH2
ks < 1 —
3 = = 3
=l CH4 CH3 e, | CH1
| adill
0.01 0.01 [ |
01 2 3 5741 2 3 5174 2 3 5710 10 23 57100 23 571 23 5 710¢ 2 3 5 ook
Output powerPo - W Frequencyf - Hz
No0.A19597/11

Downloaded fronDatasheet.su



LVv47009P

Respomse - f - VNO - Rg
'Neo=124v Voo = 144V
CcC
R[ =4Q R =4Q
Vo =0dBm
>
0 I 150 //
" d N 9 /
° all channel is similal 3 //
d g b
@ S 100 ~
o >
7 b all channel is simila
] 5]
o c
-2 'é 50
=}
e}
-3 0
10 10 23 571990 23 571 23 5710 2 3 5 700k
Rg - Q
CH.Sep - f
80 80 ‘
SH2ocks
@ 60 60 Cty
© 5 OSSN
& & ’S’e /Yq
o N
S S Oy
g ® 4
2 S 40
3 3
o) —
< © L
O 20(Vcc =144V 5 2 Vee =144V
Ry =4Q R =4Q
Rg = 10kQ Rg = 10kQ
Q" Gy
-
0 0
10 23 5710990 23 571 23 5710 2 3 5 700k 10 23 57100 23 571k 23 5710k 2 3 5 %00k
Frequencyf - Hz Frequencyf - Hz
CH.Sep - f CH.Sep - f
80 80 ‘ ‘ ‘
CH4—
C
m 60 | /‘/3\_,\(: o D 60
=]
2 N “& g
g cH3ﬂC’_4 L g
% 40 8 40
2 )
o] <
5§ 2|Vcc=144V O 20|Vee =144V
R =4Q R =4Q
Rg = 10kQ Rg = 10kQ
o i
-)
0 0
10 23 571090 23 571 23 5710¢ 2 3 5 700k 10 23 571099 23 571¢ 23 5710 23 5 %00k
Frequencyf - Hz Frequencyf - Hz
SVRR - Vcc SVRR - R
80 80
o
= < d N
' 60 x 60
[od L
o all channel is similar S all channel is similar \
> N
2 g
= ©
€ 4. c 40
S o
i) B
3 3]
L 2
[J] =
= [0}
L 20VccR=0dBm o  20[Vcc=144V
2 fR'= 100Hz o VR = 0dBm
Tk
L~ L=
o VO =0dBm ol€Vcc =0.1uF
8 10 12 14 16 18 10 23 57109 23 571 23 5710 2 3 5 ook
Supply voltageVce - V Ripple frequencyf g - Hz
No0.A19598/11

Downloaded fronDatasheet.su



LVv47009P

o Pd - Po - Icco - Vst
f=1kHz \R’cc 5 14.4v
Ry, =4Q L = Open
s0l-Pd=Vcc x Icc - PO x 4CH //'\\ é o Rg=0Q
3 / . f
' 40 A//x'\\\ (@)
hel O
o / / O 150
W A
= / 3
? 2 100
© DA Q
5] : S
: i
a & 50
0 0

01 2 3 57 41 2 3 574 2 3 5 71q 0 1.0 2.0 3.0 4.0 5.0
Output powerPo - W Standby control voltagé/st - V
Mute ATT - V Mute
100 Voc = 144V
Ry =4Q

o \ VO =20dBm
T g0
|
E
<
2 60
p=}
% all channel is similar
S 40
c
2
®
Q
5 20
=

0

0 1.0 2.0 3.0 4.0 5.0

Mute control voltageV Mute - V

PS NoA19599/11

Downloaded fronDatasheet.su



LV47009P

HZIP25 Heat sink attachment

Heatsinks areusal to lowerthe sencondictor devicejunctiontemperaure byleading the hea generaed by thedeviceto

the outer envronmert anddissipating that heat.
a. Unlessothemwise spedied,for power ICs with tabs ard power ICswith atachedheatsinks, sotler nust not be

applied to the heat sinkor tabs.

O X
- Use flat-hed screws to attacheat sinks. 4—-——%- = —[+ - —&-
- Use also waher toprotect thepackaye.
- Use fightening torquesin the ranges39-59Ncm(4-6kgecm) . Binding head Countersunk head
- If tapping screws ae usel, do notusescravs with a diameter larger
than te holesin the senicondluctor device tself.
- Do nat make gap dust, or othercontamnant to getbetwveen he
semcondictor device and the tab or heatsink. Heat sink ————_
- Tale care gposition of via hde . gap ]
- Donat allow dirt, dust, or other cortaminants to get betweenthe —
semcondictor device and the tab or heatsink.
- Verify that there ae nopress burs or sciew-hole burson the heat sink.
-Warping in heat sinks and pinted circuit boards nust be no more than
0.05 mm betveen scew holes, for either concaveor mnvex warping.
- Twisting must be imited o unde 0.05 mm. )
- Heatsink and seniconducbr device aremountd in paallel. Via hm%

b. Heat sink attdament %

Take cae of electric or corpressed aidrivers
- The speé of thesdorquewrencthes should neve excee 700rpm, ard L 1
should typicaly be dou 400 rpm. ” ” L]

c. Silicone grease
- Speadthe silicane grease esrly when mourting heat shks.
- Sanyo remmmendsYG-6260(Momentive Perbrmance Meterials Japa LLC)

d. Mount
- First nourt the heat sinkon the seniconducta device, andthen mourt that asserly on the prirted circuit board.

- When attaching aheat sinkafter mounting a semeonducte device nto the printed circuit board, when tightening
up aheat sinkwith the screw, tb mechanical stresshich isimpossible ta¢he senconductor device aml the pin
doesnt hang.

e. When mourting the senicondlctor device b the heatsink using jigs, et.,
- Tale care noto allow the devce toride onto the jig or positioning dowel.
- Designthe jig so ttatno urreamnable nechanical stres B not gplied to the senconducta device.

f. Heat sink sew holes
- Be aure that chanfering and sheardrop of heatsinks must notbe lrger than he diameter of screv headuse.
- Whenusing nuts, do not make the heatsink hole diameterslarger tha the diameter ofthe hed of the screwsused.
A hole diameter dou 15%larger than the diameter of he srew is dsirable.
-When tg screws are wsed, be sure that the diameter of the holes in the hea sink are nd toosmall. A diameer about
15% snaller than thaeliamete of the secew is degiable.

g. Thereisa method to mountthe semcondudor device b the heatink by using a gringbard. But thismethodis not
recomnended because of mitde displacement duéo fluctuationof thespring forcewith time or vibration.
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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.

M 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.

W 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 October, 2011. Specifications and information herein are subject
to change without notice.
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