| Ordering number : ENA1567 |

SANYO Semiconductors
SA///MYO ' uDATA SHEET

An ON Semiconductor Company

Bi-CMOS LSI

| V491 57\ —Class-D Audio Power Amplifier with built-in

Headphone Ampifier
BTL 15W x 2ch

Overview
The LV49157V is a 15Wper chamel stereo dhital power amplifier that tales araloginputs. The LV49157V usesunique
SANYO-developed feedack tecmology to achieve excellert audo quality despite being a clas® anplifier and canbe
usal to implementhigh qualty flat display panel(FDP) based sgtens.

Features
e BTL output, class D arplifier system
¢ Unique SANY O-developed feedtack techndogy achieves sugrb audo quality
¢ High-efficiency class D apilifier
¢ Soft muting funcion reduces impulse noge at power or/off
o Ful complemernt of built-in protection circuts : over curert protection, thermal protection, andlow power sugply
voltage protecion crcuits
e Built in Power limiter
o Built in Headmore Amplifi er

Functions
e Pover 1 15W x 2ch output (VD = 15V, R = 8Q, fin = 1kHz, AES17, THD + N = 10%)
e Efficiency : 93% (VD =15V, R_ = &2, fin = 1kHz, Po = 15W)
e THD +N :0.08% (VD = 15V, R|_ = 80, fin = 1kHz, Po = 1W, Filter : AES1}
¢ Noise : 90uVrms (Filter : A-weight)
¢ 60mW Steeoheadplone Amplifier (VD = 15V, R = 162, THD + N = 10%)
« Paclage SSOP44(275mil)

B 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 (home appliances, AV equipment,
communication device, office equipment, industrial equipment etc.). 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 applications outside the standard applications of our
customer who is considering such use and/or outside the scope of our intended standard applications, please
consult with us 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.

www.semiconductor-sanyo.com/network
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LV49157V

Specifications
Absolute Maximum Ratings atTa= 25C

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage VD Supply voltage 20 \Y
Allowable power dissipation Pd max Our PCB, Soldered * 5 w
Package thermal resistance 6jc Our PCB, Soldered * 2.1 °C/W
Our PCB, Not soldered * 3.6 °C/IW
Maximum junction temperature Tj max 150 °C
Operating temperature Topr -25t0 +75 °C
Storage temperature Tstg -50 to +150 °C

*: Mounted on a specified board 110.0mm x 100.0mm x 1.5mm, glass epoxy (two-layer)

Recommended Operating Range at Ta=25C

Parameter Symbol Conditions - Ratings Unit
min typ max
Supply voltage range VD Supply voltage 9 15 18 \Y
Load impedance range RL Speaker load 4 8
R (HP) Headphone 16 Q
Electrical Characteristics atTa= 25°C, VD = 15V
Parameter Symbol Conditions - Rtings Unit
min typ max

Main Amplifier (R = 8Q,L = 33uH (TOKO : A7502BY-330M), C = 0.1pF,CL=0.47pF)
Standby current Ist STBY =L, MUTE = L 1 10 uA
Mute current Imute STBY =H,MUTE =L 14 20 26 mA
Quiescent current Icco STBY =H, MUTE = H 35 45 55 | mA
Voltage gain VG fin = 1kHz, Vo = 0dBm 28 30 32 dB
Offset voltage Voffset Rg=0 -150 150 mv
Total harmonic distortion THD+N Po =1W, fin = 1kHz, AES17 0.08 0.4 %
Output power Po THD+N = 10%, AES17 13 15 w
Channel separation CH sep. Rg =0, Vo = 0dBm, DIN AUDIO 55 70 dB
Ripple rejection ratio SVRR fr = 100Hz, Vr = 0dBm, Rg = 0, DIN AUDIO 50 60 dB
Noise VNO Rg = 0, A-weight 90 300 | pVrms
High-level input voltage ViH STBY and MUTE pin 3 VD \Y
Low-level input voltage ViL STBY and MUTE pin 0 1 \
Under voltage protection UPPER UV_UPPER | VD voltage measure 8.0 \Y
Under voltage protection LOWER UV_LOWER | VD voltage measure 7.0 Y,
Headphone Amplifier(R| = 16Q,fin=1kHz)
Quiescent current Icco HP_STBY =H 8 12| mA
Voltage gain VG Vo =-10dBm 9.5 115 135 dB
Total harmonic distortion THD+N Po =10mW, DIN AUDIO 0.05 0.3 %
Output power Po THD+N = 10%, DIN AUDIO 48 60 72 w
Channel separation CH sep. fin=1kHz, Rg = 0, Vg = -10dBm, DIN AUDIO 55 70 dB
Ripple rejection ratio SVRR fr = 100Hz, Vr = 0dBm, Rg = 0, DIN AUDIO 55 70 dB
Noise VNO Rg = 0, A-weight 12 60 | uvrms
High-level input voltage ViH HP_STBY pin 3 VD \Y
Low-level input voltage ViL HP_STBY pin 0 1 \Y

Note : The values of these characteristics were measured in the SANYO test environment. The actual values in an end system will vary depending on the
printed circuit board pattern, the external components actually used, and other factors.

No0.A15672/30
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LV49157V

Package Dimensions
unit : mm (typ)
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LV49157V

Block Diagram

and Application Circuit
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LV49157V

Pin Equivalent Circuit

Pin No.

Pin name

110

Description

Equivalent Circuit

1

MUTE

Mute control pin

VD

Bl
o ™
pd =
L
o 8 =
=
te}
AAA
AAAJ

STBY

Standby control pin

V|N1+

Input pin, CH1 plus

g2 Iy
\AAJ '\

230kQ

VBIAS

VINT®

Input pin, CH1 minus

o2
~

Wy

=30kQ

A

A

VBIAS
GND

PLC

Power level control pin

VD
K

A

Wy

V'Y

Continued a nextpage.
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LV49157V

Continuedrom preceding page.

Pin No. Pin name 110 Description Equivalent Circuit
6 VIN2® | Input pin, CH2 minus VD
300
230kQ
A
VBIAS
GND
+ )
7 VN2 | Input pin, CH2 plus VD
3000 ‘)
@ ot
Z30kQ
A
VBIAS
GND
8 MUTECAP [e) Muteing sysytem capcitor connection
v VD
DD
N N
> =>
] 20kQ 10kQ’_|'_
e LZ
] — A
GND
9 Vce o Internal power supply VD
decupling capacitor connection
©
A
GND
10 BIASCAP (0] Internal regulator VD
decupling capacitor connection
$100kQ
O 1kQ 1kQ |
10 v—,\l H—
2100kQ
A
GND

Continued a nextpage.
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LV49157V

Continuedrom preceding page.

Equivalent Circuit

Pin No. Pin name 110 Description
11 VBIAS o Internal regulator VD
decupling capacitor connection
500Q
GND
12 VREG5 O Internal regulator VD
decupling capacitor connection
25000
GND
13 GND Analog Ground
14 HP_IN1 I Headphone CH1 input VD PREVD
200Q |
@) et o
220kQ
A
VREF
HP_GND
15 HP_RF o Internal regulator VD
decupling capacitor connection
50Q
AVAVAV @
2000 2
A
HP_GND
16 HP_IN2 | Headphone CH2 input VD PREVD
200Q
® Wt o
220k
A
VREF
HP_GND
Continued a nextpage.
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LV49157V

Continuedrom preceding page.

Pin No. Pin name 110 Description Equivalent Circuit
17 HP_GND1 Headphone Ground
18 HP_OUT1 o Headphone CH1 output VD
®
1.5kQ
—K 210kQ |_ A
HP_GND r
19 HP_REF o Internal regulator PREVD
decupling capacitor connection _‘L
219kQ
® SeS
£12kQ
A
HP_GND
20 HP_OUT2 o Headphone CH2 output VD
@
1.5kQ2
< 210kQ |_ A
HP_GND r
21 HP_GND2 Headphone Ground
22 HP_STBY Headphone Amplifier standby control pin VD o
250kQ
10k |
& 100kQ=
GND !
23 PVD2 CH2 power supply
24 PVD2 CH2 power supply
T ]
25 OouT2 Output pin, CH2 plus VD
GND

Continued a nextpage.

Downloaded fronDatasheet.su

No0.A15678/30



LV49157V

Continuedrom preceding page.

Pin No. Pin name 110 Description Equivalent Circuit
+ -
26 ouT2 o Output pin, CH2 plus VD
GND
27 BOOT2* 110 Boot strap pin, CH2 plus
28 Vpp2 o CH2 internal regulator decupling capacitor
connection
29 BOOT2" 110 Boot strap pin, CH2 minus
30 ouT2- (@] Output pin, CH2 minus VD
GND
31 ouT2- o Output pin, CH2 minus VD
GND
32 PGND2 CH2 Power Ground
33 PGND2 CH2 Power Ground
34 PGND1 CH1 Power Ground
35 PGND1 CH1 Power Ground
36 OouT1" (¢] Output pin, CH1 minus VD
J
37 OuUT1 (¢] Qutput pin, CH1 minus VD
ﬁ
38 BOOT1" 110 Boot strap pin, CH1 minus
39 Vppl o CHL1 internal regulator decupling capacitor
connection
40 BOOT1* 110 Boot strap pin, CH1 plus

Continued a nextpage.
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LV49157V

Continuedrom preceding page.

Pin No. Pin name 110 Description Equivalent Circuit
T -
41 OuUT1 o QOutput pin, CH1 plus VD
GND
T -
42 OuT1l (@] Output pin, CH1 plus VD
GND
43 PVD1 CH1 power supply
44 PVD1 CH1 power supply
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LV49157V

Operation Mode Summary

STBY mode (STBY =L, MUTE =L and HP_STBY =)
Eachbiasbecomes off state when tregulatorin IC has benturnedoff.
The nost of circuits beomes off state.

The sipply aurrent :1uA (typical).

MUTE mode (STBY = H and MUTE = L)

Eachbiasbecomes on state when tiggulator in IC has benturnedon.

When more than half of the circlts are actie, the anplifier in the output stagesbecame off.
The sipply aurrent :20mA (typical).

Operation mode (STBY = H, MUTE = H and HP_STBY = H)
The LV49157Vopeates aD-classanplifi er ard Headore anplifier.
The output sigral is syrchronizedwith the input signal.

The curert of the main amplifier is45mA (typical) in our recommendaton condition, andthe curent of the headplone
amplifier is 8mA (typical) atRG=0.

5V/DIV.
STBY PIN
MUTE PIN
- A - A A
PWM \
STBY | MUTE MUTE STBY
made mode Operation mode mode made
< > < >« > < >——>

Main amplifier function image

No.A1567411/30
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LV49157V

ON TIME/OFF TIME

Secure andantrol ON TIME andOFF TIME abaut the corirol of the termiral STBY and thedrminal MUTE for thePa
noisedecease Thefollowing, ON TIME, ard OFF TIME are the recommendaion and st time in our recommendaton

constant.

ON TIME

Please sege ON TIME of 350msec omore for reducing Pop noise

5V /DIV.

STBY PIN

+

-

MUTE PIN

..... I |

MUTE CAP terminal

-

-

OUTPUTS

-5

Ab

MP ON

<« ONTIME

<
<

A4

OFF TIME

Function image
ON TIME « » « the time wntil the MUTE pin is set to lgh level after the STBY pin is setto high level

Please secut®FF TIME of 1000nsecor more for reducing P noise.

5V/DIV.

STBY PIN

BIAS

MUTE CAP terminal

N

OUTPUTS

OFF

TIME

<
<

v

\

>

A

Function image
OFF TIME e ¢ the time until the STBY pin is set® low level after the MUTE pin is set tolow level

Downloaded fronDatasheet.su

No.A156712/30



LV49157V

SOFT MUTE

The sdt mute circut is abde touse fa@ in/fade ou function, andthe mein amplifier can set Rise the am fall time by the
time constart of the MUTECAP cacitor.

Main amplifier FADE IN
Mute rise tineis Applpx.450nsec inour reommended ex¢rnal mmponents.

5V/DIV.

MUTE pin

MUTECAP pin —

[OUT*] vs [OUT]

Mute rise time

O S

Main amplifier FADE IN function image

Main amplifier FADE OUT
Mute fall time is Applpx.450nsec in our reammended exg¢rnal mmponents.

5V/DIV.

MUTE pin

MUTECAP pin

[OUT] vs [OUT"]

Mute fall time

Main amplifier FADE OUT function image

No.A156713/30
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LV49157V

The heagphaone anplifier can set Rise tne and fall time by the time canstart of the HP_RF capador.

Headphone amplifier FADE IN

Rise tmeis Applpx.900msec in our recommendeal external cormponents.

HP_STBY pin

HP_RF terminal

HP_OUT

=

rise time

T ™

Headphone amplifier FADE IN function image

Headphone amplifier FADE OUT

Fal timeis Applpx.900msec n our recommendel external components.

HP_STBY pin ]
Il ]
HP_RF terminal ]
\\\
HP_OUT i
o
fall time

T T

Headphone amplifier FADE OUT function image
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LV49157V

Power supply lowering protection circuit

Since the instable operatian in the lowvoltage is preverted by using this circdit, after tre vdtage of the PVD pin is
monitored andthe voltage below the Attackvoltage (PVD = 8V typ.), AMP is tuned off.

Also, to preventthe instalde operationwhen tre woltage of the PVD pinis decreasgby any cawse duing operatiors, the
Attack voltage (PVD =7V typ.) is set.

Thevoltage of Attack and Recove hashysteress (About 1V) to preventON/OFF continuows acton of the power supply
lowering protecion circuit.

15[V]
S PVD terminal voltage
srv Attack Voltage / |
vl Recover Voltage
7[v1 7
// \\
N
[}
P AMP. OFF Lig AMP. ON | AMP.OFF |
5[v]
0 Internal signal

Function image

Also, thsIC is desgned to turn off AMP inthe sane segence thathe MUTE ison asapophnoise neasures when the
plug of productsare put off.

Over current protection circuit

Theover arrent protecton crculit is aprotedion cicuit * to protectthe output DMOS from the ove current ard
correspnds toany mode of the paver supply, GND and a load $ort.

Theprotecion opaation is peformed when the curent reaches he detecion aurrent value setout in IC ard the output
DMOS is ompulsorily turned off for about 20usec.

After compulsaily tuning off the ouput DMOS, wrenthe Amplifier is autanatically reset inusual operation andthe over
currert flows cantinuously, the potedion operatonis peformed agan.

gl

OUTPUT curren

i
i

T

//'
\\\
/x’

[ [N

eration | op
PA »

Internal current

Function image

* The over currem protection circuit is afunction to avad the amormdl state like the output shatt-circuit temporarily.
Unfortunately, we caanot guaantee hatIC is not destroyed.

No.A156715/30
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LV49157V

Thermal protection circuit

The LV4915% includes a hermal protecion crcuit to preventdamege b or destuction of the IC shodd ébnamal
internal heat geerationoccur.

This means hat should the IC juncion temperatre (Tj) rise atove alout 175°C due  inadejuak heatdisspaion or
other reasonthe thermel protection circuit will o perate tostgp IC operatian stould the emperatue rise futher.

If the tenperatue is redgedby lowering the irput level or ather mears, he thermel protection circuit will recover
auomatically (about 105°C).

Recovery Attack
! ‘ ‘ ‘ ‘ :: Hystsrisis #}
Temperature (Tj) rise‘ 1 :
Internal oy :
TSD DET. 1
: Shut |
- | —_ down >
T
| |
; ?
< ! :
TSD DET, Nl [
| I
P Shut down |
PWM b < ; —
- []
| |
| |

Il
40 50 60 70 80 90 100 110 110 130 110 150 160 170 180 190 200
Junction temperature TjC]

Function image

* The thermal protection circdt is a furction to avad the abnormel state temporarily.
Unfortunately, we caanot guarantee hatlC is not destroyed.

No.A156716/30
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LV49157V

PLC

ThePLC (power level ontrol) function isable to control the raximum index nmodulationby setting avalue of eternd
PLC resistace R1voluntarily, andprevent aPWM signal from becaming the over moduation mode. In addition, this
circuit can bause asutput power linit circuit becaus¢he PLC function an setlie maximum index nmodulation
voluntarily, ard variable from 2W to 15W with outputpower linealy in the state that made e power supply voltage and
loadresistancdixation. Becauseie PLCfunction can sethe siitable ratel outputwith the sane power supply
voltage/pe&ker regadlessof screen size in flat screeneeisions by this, setcanplanthe comnonization of he boad.

Furtherrmore, The ALC function can reduce &namal noise n the hard clip sothat outputwavepatern becorres the sdt
clip when it limitedoutput power.

R1Z

TuF =

PLC®) LV49157V

GND@@

Measuring condition
VD =15V, R = 80, L =33uH (TOKO : A7502BY-330M), C = 0.1uF,C_ = 0.47F,Ta =25°C

18

R1 - PO@THD + N = 10%

VD = 15V
16R = 8Q /
fin = 1kHz
=  14THD +N=10% /
| 2ch-Drive /
R 12fpAES17
3 /
10 /
z /
+ g
o
2 /
= 6
S /
[an 4 //
2
Pd
0

6 8 10 12 14
R1 — kQ

16

18

20

MAX. Power
[ I

[ l [
Half Power

Min. Power

Function image

R1 [KQ] Po@10% [W]
_______ 80 ... 0694 .
_______ 36 | A0
_______ LA R Z
_______ 62 |38 .
_______ S .55 .
_______ 82 | 885
_______ 91 8BS
,,,,,,, S U
_______ B s
_______ B e

20 16.01

Setting example of the output power limit value

* Whenit is used this function as otiput power limit, please uséhehigh-precision rsistance uch as e metal film

resistor wha precision of he electricity value is necsary.
* The valueof external PLGresistince R1 ase connectsore than3kQ.

* When it is changel avalue of external PLC resistance B pleaseurn off an anplifier.

Downloaded fronDatasheet.su
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LV49157V

Cut-off frequency calculation method and the output LC filter setting

L
OUT+ o——15—

—s

—CL HRL

i
OUT- 0——Tt1—s

The cu off frequency fc of the ouput LC filter is calcuatedby the following formula.

1
fe = omaLieL

Alsqg, by seting the cutoff frequency fc, the value of C|_ ard L is calclatedby usingthe fdlowing formula.

o =—— Lt
L= 22xn R_fc

\/§><R|_
T 4nfc

In general the value from 20% to 30% of C_ is set to C.

In caseof fc =30kHz

RL [0 L [uH] Cy [uF] C [uF] Q
4 15 1 0.22 0.650
6 22 0.68 0.15 0.636
8 33 0.47 0.1 0.704
16 68 0.22 0.047 0.739

Above formula is canmon calcuation method ard is a neasue of castart settirg.
In fact, it isnecessary to setith eachse that consilersthe pegker caracteristics.

In addtion, please setefix ed number to lecome Q< 1in curertsin the fc neighborhoodincreasng if Q value o the LC
filter is big.

No0.A156718/30
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LV49157V

Glaph deta (Digital Amplifier: L = 33uH (TOKO : A7502BY-330M), C= 0.1uF, C_ = 0.47uF)

Ist - VD
0.15
Rp = 8Q
Rg=0
STBY=L
< MUTE =L <
= HP_STBY=L =
| 0.1 — |
7 Rz
£ £
[ 9]
=1 =
3 3
e >
5 o005 3
=l =1
< <
) 7
0 I
0 2 4 6 8 10 12 14 16 18
Externally applied voltag&/D -V
Imute - VD
2
°[R =82
Rg=0
STBY=H L1
20 _ <
E gg TSF%B;:L ] E
& - — @
> >
E 15 g
3 1 / 3
£ g
5 5
= 5 / S
0
0 2 4 6 8 10 12 14 16 18
Externally applied voltag&/D -V
| - VD
5 CC
R =8Q
Rg=0 /
< ,|STBY=H 1 <
c MUTE =H c
- HP STBY-L L .
0 L 0
D 3 0
c c
g g
5 5
(8] o
€ 20 €
(0] [0}
(8] (8]
%] (%]
o / o
3 1w /] &
0 _—
0 2 4 6 8 10 12 14 16 18
Externally applied voltag&/D - V
Vcec - VD
20
Ry = 8Q
Rg=0
15 /
> / >
1 / 1
o 1 Q
O e 8]
> / >
5
oL

2 4 6 8 10 12 14
Externally applied voltag&/D - V

16

18

0.15

Ist - Ta

VD =15V
Rp, =8Q
Rg=0
STBY =L
MUTE =L

0.1

0.05

_—/

25

0
Ambient temperatur

50

Imute - Ta

100

da -'C

20

/

15

10

VD =15V
R[ =8Q

Rg=0
STBY=H
MUTE =L

0
Ambient temperaturéla -

50

Icc - Ta

. 100
C

50

40

30

20

VD =15V

o|RL=82

Rg=0
STBY =H
MUTE =H

20

0
Ambient temperatur

50

Vce - Ta

da - °C

100

VD =15V
Ry, =28Q
Rg=0

15

10

0 50
Ambient temperaturda - °C

100
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LV49157V

10

BIASCAP - V

10

VBIAS — V

o

BIASCAP - VD

v

jd

/

/

/

BIASCAP - V

/|

/

4

Externally applied voltag&/D —

6 8 10 12

VBIAS - VD

14

e

/

/|

/

VBIAS - V

—

/

4

Externally applied voltagé/D —

6 8 10 12

VREG5 - VD

14

VREGS5 - V

VREG5 - V

o

4

Externally applied voltagé/D — V

6 8 10 12

Vpp - VD

14

16

18

/’7

Vpp - V

Vpp - V

4

Externally applied voltagé/D — V

6 8 10 12

14

16

18

BIASCAP - Ta
10
VD =15V
RL =8Q
s Rg=0
6
4
2
0
-50 0 50 100
Ambient temperaturda — °C
VBIAS - Ta
10
VD =15V
RL =8Q
5 Rg=0
6
4
2
0
-50 0 50 100
Ambient temperaturdla — °C
. VREGS5 - Ta
5
4
3
2
1tVD = 15V
R =8Q
o Rg=0
-50 0 50 100
Ambient temperaturdia — °C
Vpp - Ta
6
VD = 15V
RL =8Q
5tRg=0
4
3
2
1
0
-50 0 50 100

Ambient temperaturdia — °C
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Channel separation, CHsep. dB
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Glaph deta (Digital Amplifier: L = 33uH (TOKO : A7502BY-330M), C= 0.1uF, C_ = 0.47uF)
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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.

B 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 November, 2009. Specifications and information herein are subject
to change without notice.
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