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Preliminary

Thick-Film Hybrid IC

STK433-060-E — 2-channel class AB audio power IC,
50W+50W

Overview

The STK433-060-E is a hybrid IC designed to be used in 50W X 2ch class AB audio power amplifiers.

Applications
¢ Audio power amplifiers.

Features

* Pin-to-pin compatible outputs ranging from 30W to 60W,

* Can be used to replace the STK433-100 series (80W to 150W/2ch)and STK433-200/-300 series (3-channel)

due to its pin compatibility

* Miniature package (47.0mm x 25.6mm x 9.0mm)
* Output load impedance: R, = 62 to 4 supported
* Allowable load shorted time: 0.3 second

* Allows the use of predesigned applications for standby and mute circuits.

Series Models

STK433-030-E

STK433-040-E

STK433-060-E

STK433-070-E

Output 1 (10%/1kHz)

30W=2 channels

40Wx=2 channels

50W=2 channels

60W=2 channels

Output 2 (0.4%/20Hz to 20kHz) 20W=2 channels 25Wx2 channels 35W=x2 channels 40W=2 channels
Max. rated Vo (quiescent) +34V +38V +46V +50V
Max. rated Vo (6€2) +32V +36V +40V +44Y
Max. rated Vo (4€2) +26Y +30V +33V +37V
Recommended operating Ve (6€2) +21V +24V 27V +29V

Dimensions (excluding pin height)

47.0mmx25.6mmx9.0mm

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.

MW 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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STK433-060-E

Specifications

Absolute Maximum Ratings at Ta = 25°C (excluding rated temperature items), Tc=25°C unless otherwise specified

Parameter Symbol Conditions Ratings Unit
Maximum quiescent supply voltage 0 Ve max (0) When no signal +46
Maximum supply voltage 1 Ve max (1) R =60 +40 v
Maximum supply voltage 2 Veg max (2) R =4Q +33 v
Minimum operating supply voltage Ve min +10 v
Pin 13 input voltage VST max 0.3t0 +5.5 \
Thermal resistance gj-c Per power transistor 35 “CAW
Junction temperature Tj max Both the Tj max and Tc max conditions must be met. 150 °c
IC substrate operating temperature Tc max 125 "
Storage temperature Tstg -30 to +125 <<
Allowable load shorted time | ts Vee=£27V, R =64, f=50Hz, Pg=35W,

1-channel active o8 S

Operating Characteristics at Tc=25°C, R[ =60, Rg=600£2, VG=30dB, non-inductive load R], unless otherwise

specified
Conditions *2 Ratings
Parameter Symbol Vee f Po THD ) unit
v | ¢y | w | @ mn [ % ™

Output power *1 Po (1) +27 20 to 20k 0.4 33 35

Po(2) +27 1k 10 50 w

Po(3) 122 1k 1 R =40 35
Total harmonic distortion  *1 | THD (1) +27 20 to 20k 0.4

THD (2) +27 1k >0 0.02 ”
Frequency characteristics *1 | f, fy +27 1.0 +0 -3dB 20 to 50k Hz
Input impedance ri +27 1k 1.0 55 ke
Output noise voltage *3 | VNnO +33 Rg=2.2k2 1.0 | mVrms
Quiescent current Icco +33 No loading 20 45 70 mA
Standby current lesT +33 1 mA
Qutput neutral voltage VN +33 -70 0 +70 my
Pin 13 voltage when standby VST ON
ON = Standby 06| Vv
Pin 13 voltage when standby VST OFF :
i +27 Operating 25 \%

[Remarks]
*1: For 1-channel operation

*2: Unless otherwise specified, use a constant-voltage power supply to supply power when inspections are carried out.
*3: The output noise voltage values shown are peak values read with a VTVM. However, an AC stabilized (50Hz)
power supply should be used to minimize the influence of AC primary side flicker noise on the reading.
*4: Use the transformer power supply circuit shown in the figure below for allowable load shorted time measurement.
*5: Please connect -preVC Pin (#1 pin) with the stable minimum voltage and connect so that current does not flow in

by reverse bias.

* Thermal design must be implemented based on the conditions under which the customer’s end products are expected

to operate on the market.

* A thermoplastic adhesive is used to adhere the case.

Designated transformer power supply

(MG-200 equivalent)

DEA40C

10000pF

Ve
+

500Q

5000

10000uF

O Voo

No. A1487-2/11




STK433-060-E

Package Dimensions
unit:mm (typ)

470
Ol e
E B Bt
5
I e
o 1 |04
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Il 20 .05 | 29
(68)_ _ 14x20=280 o | 6B

Internal Equivalent Circuit

30
@

Pre Driver Pre Driver

CH1 CH2
1O—1%
Bias Circuit
10
20
SuB
O OO O
10 9 54 67 13
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Application Circuit Example

STK433-060-E

Chl Chl Ch2 Ch2 Chl Chl
-PRE -Vcc +Vgoe OUT OUT  OUT OUT +PRE SUB GND [N NF ST-BY NF

Stand-by Control
a\“\‘“\" O
2.2uF
150V 1k
B—W—OCh2 IN
3pF 1.8k =] _L %
ilﬂuF & % T =]
+1 10V i OGND
g 1y
2 T 5
B——W—Och1IN
22pF 1k
150V
3uH
+Vee o Qchz2 ouT
O 100pF W + L,W"_I - ouF
L00uF |, 72 /50v 1006/1W 100uF zzZ 4.70Q 4.701W
150V zz 150V O GND
o
1;050045 ey (O GND
% 4.701IW
O /%‘%\ T OLF &
Vee 1 I Chl OUT
O 476
SUB.GND

Sample PCB Trace Pattern

N

N

STRAE3-0003¢ 7
10880/2003: PCE
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STK433-060-E

STK433-000/-200/STK403-100Sr PCB PARTS LIST

PCB Name: STK403-000Sr/100S1/200Sr PCBA

Component
STK433-030/-040 STK433-060/-070
Location No. (*3) PARTS RATING STK433-230/-240 STK433-260/-270
STK403-090 to130
Hybrid IC#1 Pin Position - - @
RO1 ERG1SJ101 1004, 1W enable
R02, RO3 (R4) RN16S102FK 1k€2, 1/6W enable
RO5, RO6, RO8, R09 (R7, R10) RMN16S563FK 56k, 1/6W enable
R11, R12 (R13) RN165S182FK 1.8k, 1/6W enable
R14, R15 (R16) RN14S4R7FK 470, 14w enable
R17, R18 (R19) ERX1S5J4R7 4,70, 1IW enable
R20, R21 (R22) ERX2SJR22 0.22Q, 2W short enable
Co01, C02, C03 100MV100HC 100pF, 100V enable
C04, CO5 (C06) 50MV2R2HC 2.2uF, 50V enable (*1)
C07, C08 (C09) DD104-63B471K50 470pF, 50V enable
C10, C11 (C12) DD104-63CJ030C50 3pF, 50V enable (*2)
C13, C14 (C15) 10MV10HC 10uF, 10V enable (*1)
C16, C17 (C18) ECQ-V1H104JZ 0.1pF, 50V enable
C19, C20 (C21) DD104-63B***K50 EnkE, 50V 100pF
R34, R35 (R36) RMN16S302FK 3kQ, 1/6W Short
LO1, LO2 (L3) - 3uH enable
Stand-By Control Circuit Trl 25C2274 (Reference) VCE=50V, IC210mA enable
D1 GMBO01 (Reference) Di enable
R30 RMN16S512FK 5.1k, 1/6W STK433-*00series
RMN16S103FK 13k€, 1/6W STK403-100series
R31 RMN16S333FK 33k, 1/6W enable
R32 RN165S102FK 1k, 1/6W enable
R33 RN16S202FK 2k, 1/6W enable
Cc3az 10MV33HC 33pF, 10V enable
J1,J2, J3, J4, J5, J6, J8, J9 - - enable
J7,352, J53, )54, JS5, ST JS8, JS9 — ¥ =
JS6, JS10 - - enable
Jsi = - enable

(*1) Capacitor mark “A” side is “*-” (negative).
(*2) STK433-2008Sr (3ch) is 8pF use.

(*3) Location No.( ) parts is STK433-2008r (3ch) only use.
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STK433-060-E

Pin Assignments

STK433-000/-100/-200Sr & STK415/416-100Sr Pin Layout]

2-channel class-AB

|1|2|3|4|5|6|?|8|9|10|11|12|13|14|15|

2-channel class AB/2.00mm

STK433-030-E 30W/JEITA .|-]+]o]lolo]o]+ pnls N
STK433-040-E 40W/JEITA plv|viv|lu|lulule|s|e|N|E|lT|F|N
STK433-060-E 50W/JEITA Ricl|lelT|T|T|T|Rr|U|IN| |2 ]Aa]i]|
STK433-070-E 60W/JEITA Elc|lcls|t|s|r]E|lB|D|lC|Cc|n]|c]|c
clelc]|c F H{H|D|H|H
STK433-090-E 80W/JEITA HIH|H|H G 111 ]2]2
STK433-100-E 100W/JEITA 1122 N B
STK433-120-E 120WIEITA + + D Y
STK433-130-E 150W/JEITA
1]2[3]|a[s5|6]7]8]9]10]11]12]13][14]15]16]17]18]10
3-channel class-AB
3-channel class AB/2.00mm
STK433-230A-E 30W/JEITA +|ololo|olf+ nlsin]i]i|n]o]o
STK433-240A-E 40W/JEITA plv|v|iuvlu|lululp|s|e|N|F|T|F|N|[N|F|lU]|uU
STK433-260A-E SOW/JEITA Ric|lc|t|t|r|T|r|u|N|s|ilalilr|slr]|T]|T
STK433-270-E 60W/JEITA Elclc|s|r|s|s]E|lB|D|Cc|c|Nn|clc|clec| ]
STK433-290-E 80W/JEITA cle|c|e . Hin|b|H|H|H]|H]|C]|C
STK433-300-E 100W/JEITA HlH|H|H G 12| 1fl2)2]|3|3|H|H
STK433-320-E 120W/JEITA 1)12]2 N B 3|3
STK433-330-E 150W/JEITA e D y +
1|2|3|a|s|6|7[8]0|10]11]12][13][14][15]16]17]18]10
2-channel class-H
2-channel class H/2.00mm
STK415-090-E 80W/JEITA | o | 4 | -|+lojo|olo]+ Nl s N
STK415-100-E 90W/JEITA olo|lp|v|v|u|lulu|ulr|s|e|N|F|T|F|N
STK415-120-E 120W/JEITA Liclelr|rlu|H|T|IT{T|T|IR|U|IN] | ]A]ls]|
STK415-130-E 150W/JEITA FlelEe rlilr)rlelelpleclc|n|c]c
STK415-140-E 180W/JEITA s|s clelc|c ‘ H{H|D|H|H
E|E HIH|H|H G 111 ]2]2
T|T 1122 N B
+ + D Y
1]2|3]als]|6|7]8|9o|10]12]12]|13]14]15|16]127]18]10 20|21|22|23
3-channel class-H
3-channel class H/2.00mm
STK416-090-E 80W/JEITA 3 [ ][ w l-]+lo]olo]o]+ i nlsIn]i]in]o]o
STK416-100-E S0W/JEITA ololp|v ulululule|s|e|n|e|T|F|[n|IN|FE|U|U
STK416-120-E 120W/IEITA Lic|e|e|rRIH|H|T|T|{T|TIrR|U|[N]| oAl ]|T]T
STK416-130-E 150W/IEITA FlE|E ililr|rlelelp|lcle|n|clc|cle| ]y
s|s clclc|c - HiH|b|H|H|H]|H]|C]|C
E|E H|H|H|H G 11|11 ]2]2|3|3|H|H
TlT 1122 N B 3|3
+ | - + D ¥ +
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STK433-060-E

Evaluation Board Characteristics

THD -PQ Pd-Po
100 = 100 -
LI Veo=£27v , Veo=+27V
- 3t VG=30dB £ 90} VG=30dB
= 2 Rg=6000 - f=1kHz
a %[Te=25°C / g % Re=6000
Z 3[R0 = 70l Te=25°C
g 2|2ch Drive z RL=6Q
-g 1.0? _;_r:-: 60F 2¢h Drive
IS k=
B2 3 £ 50 -
E o 12 7 §- 40 ~
& i =20kHz ’ = rd
g 5 7 v
] 3 =] 30 L
= 2 l-"---n--..____ I-:-’
g o0y -~ ——_T1kH> 7 g >
= 5 4 | =T
g = 10 |
0.001 £ o
0.1 2 3 5 710 2 3 5 7 10 2 3 5 7 100 0.1 2 3 5 710 2 3 5 7 10 2 3 5 7100
Output power, Po/ch - W . Output power, Po/ch - W —
Po-V Po-f
100 0-VCC i @]
VG=30dB Vee=t27V
90 | Rg=600€Q 90 VG=30dB
R =62 ; Rg=600Q
- 80/ re=25°C 7 5 * Te=25°C
. 7ol f=lkHz 4 T 0 Ry =6
5 2ch Drive ) 2ch Drive
S 60 > &0 THD=10%
U 5 | 1]
5 w g = THD=0.4%
[=] =]
g 40 & a0
= =}
=% o
£ 3 £ 30
o o
20 20
Zaill
10 10
0 0
10 15 20 25 30 5 40 10 23 57100 23 571 2 3 5710k 2 3 5 Tigok
Supp}y "Oltage, VCC -xV ITFRI26TE Frequench f-Hz ITFO2677

[Thermal Design Example for STK433-060-E (R[, = 6£2)]
The thermal resistance, B¢-a, of the heat sink for total power dissipation, Pd, within the hybrid IC is determined as
follows.
Condition 1: The hybrid IC substrate temperature, Tc, must not exceed 125°C.
Pd X 00-2 4 TA < I125%C ..ottt sne et see st se e s essanssnsessesessenssnessennnan (1)
Ta: Guaranteed ambient temperature for the end product
Condition 2: The junction temperature, Tj, of each power transistor must not exceed 150°C.
Pd X 8c-a+Pd/N X 0)-c+Ta < 150°%C iuvnnmmniismmniamivaanmnaiisimng (2)
N: Number of power transistors
0j-c: Thermal resistance per power transistor
However, the power dissipation, Pd, for the power transistors shall be allocated equally among the number of power
transistors.
The following inequalities result from solving equations (1) and (2) for Oc-a.
s Toer el @ DA Re) U1 14 L U (1y
Bc-a < (150 — Ta)/Pd — 0j-c/N (2)
Values that satisfy these two inequalities at the same time represent the required heat sink thermal resistance.
When the following specifications have been stipulated, the required heat sink thermal resistance can be determined
from formulas (1)' and (2)".

» Supply voltage \Ysle
® Load resistance RL
® Guaranteed ambient temperature Ta

No. A1487-7/11



STK433-060-E

[Example]
When the IC supply voltage, VO, 1s £27V and R is 6€), the total power dissipation, Pd, within the hybrid IC, will
be a maximum of 52W at 1kHz for a continuous sine wave signal according to the Pd-P( characteristics.
For the music signals normally handled by audio amplifiers, a value of 1/8PQ max is generally used for Pd as an
estimate of the power dissipation based on the type of continuous signal. (Note that the factor used may differ
depending on the safety standard used.)

This is:
Pd =40W (when 1/8PQ max. = 6.25W, P max. = 50W).

The number of power transistors in audio amplifier block of these hybrid ICs, N, is 4, and the thermal resistance per
transistor, 0j-c, is 3.5°C/W. Therefore, the required heat sink thermal resistance for a guranteed ambient temperature,
Ta, of 50°C will be as follows.

From formula (1) Oc-a < (125 — 50)/40
< 1.87

From formula (2)' Bc-a < (150 — 50)/40 — 3.5/4
<1.62

Therefore, the value of 1.62°C/W, which satisfies both of these formulae, is the required thermal resistance of the heat
sink.

Note that this thermal design example assumes the use of a constant-voltage power supply, and is therefore not a
verified design for any particular user’s end product.

STK433-000 Series Standby Control, Mute Control, Load-short Protection & DC
offset Protection application

STK433-000 series

Chl  Chi chz ch2 chl  Chi chz Cch2
-PRE -¥ee Voo OUT OUT OUT OUT +PRE SUB GND  IN NF ST-BY NF N

(*1) The voltage applied to the Stand-by pin (#13) must not exceed the
maximum rated value (VST max).

Stand-by Control {ex)
H: Operation Mode (+5V)
L: Stand-by Mode (0V)

b= 1 1) R1
ex) 5.1ki2

0. 220020

H+l AM () ch2 N
Load shart

=
protection +§ 7 T M O e
circuit L T
220 == 'J\M’-K
56k —H-I—W+ - 10K O chim

|j_atch up 10ke)
circuit c
BTN
+W,
i e W1 2.2k02 Mute Control

=y
+LJ

O A = R2 40 H: Single Mute
i]l;' 10ko Lmom L Narmiel
Fr AmEENEAEEEEEI NN RN En e’
GND chzouT BT
@ % 82kn
@ =)

SV
! W T ' Vj J Standby
T ng e Canitral
Vee Qono —'M—L'Z.UF 100
% aka 2F + L Mute e +84 =
H -
Chl OUT T Control H H
DC offset protection o MUTE
ST-BY PLAY MUTE ST-BY

(*1) R1 is changed depending on the power-supply voitage (-Vc)
Please sel resistance (R1) to become "V1 = OV by the lollowing calculabon types.
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STK433-060-E

STK433-000 Series Application Explanation

Stand-by Circuit

STK433'OOO Series in Pre Driver 1C

SW transistor g

1) Stand-by conirol circuit part
H: Operation mode (+5V)
L: Stand-by mode (0V)

Chz

Chi Chl Ch2 Chz Ch2

-PRE  Mpe Voo OUT(H) OUTE) OUT(+) OUT() +PRE SUB GND|

1kid

33k
(*1})R1 15 _O Stand-By control
ex) 5.1k0 " Voltage VST
P J\' 33pF 12 2k

Point.B
an N
: Operate made (VSTOFF) = 2.5V
(2) Load short @ Stand-By mode (VSTop) < 0.6V {0V typ)
detection part e >

A
=
o
o
E
o

H
! ! 1uF k02 ;
= 1) = it (3) Latch-up
7 circuit part
[ H
| B2k e J
A , 6

DU?)Chl QUTC%hg (L'
A 20F g8 100 |
|— B2KG 22pF k2
[t (4) DC offset
pratection

The protection circuit application for the STK433-000sr consists of the following blocks (blocks (1) to (4)).
(1) Standby control circuit block

(2) Load short-circuit detection block

(3) Latch-up circuit block

(4) DC voltage protection block

1) Standby control circuit block
Concerning pin 13 reference voltage VST

<1> Operation mode
The switching transistor of the predriver IC turns on when the pin 13 reference voltage, VST, becomes greater
than or equal to 2.5V, placing the amplifier into the operation mode.
Example: When VST (min.) = 2.5V
11 is approximately equal to 0.40mA since VST = (¥2) x IST + 0.6V — 2.5V =4.7kQ < IST + 0.6V.
<2> Standby mode
The switching transistor of the predriver IC turns off when the pin 13 reference voltage, VST, becomes lower
than or equal to 0.6V (typ. 0V), placing the amplifier into the standby mode.
Example: When VST = 0.6V
I1 is approximately equal to OmA since VST = (*2) x IST + 0.6V — 0.6V = 4.7kQ x IST + 0.6V.
(*1) Limiting resistor
Determine the value of R1 so that the voltage VST applied to the standby pin (pin 13) falls within the rating
(+2.5V to 5.5V (typ. 3.0V)).
(*2) The standby control voltage must be supplied from the host including microcontrollers.
(*3) A 4.7kQ limiting resistor is also incorporated inside the hybrid IC (at pin 13).
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STK433-060-E

2) Load short-circuit detection block
Since the voltage between point B and point C is less than 0.6V in normal operation mode (VBE < 0.6V) and TR1 (or
TR2) is not activated, the load short-circuit detection block does not operate.
When a load short-circuit occurs, however, the voltage between point B and point C becomes larger than 0.6V,
causing TR1 (or TR2) to turn on (VBE > 0.6V), and current 12 to flows.

3) Latch-up circuit block
TR3 is activated when 12 is supplied to the latch-up circuit.
When TR3 turns on and current 13 starts flowing, VST goes down to 0V (standby mode), protecting the power
amplifier.
Since TR3 and TR4 configure a thyristor, once TR3 is activated, the IC is held in the standby mode.
To release the standby mode and reactivate the power amplifier, it is necessary to set the standby control voltage (*2)
temporarily low (0V). Subsequently, when the standby control is returned to high, the power amplifier will become
active again.
(*4) The I3 value varies depending on the supply voltage. Determine the value of R2 using the formula below, so that
I1 is equal to or less than I3.
I1<13=Vcc/R2

4) DC offset protection block
The DC offset protection circuit is activated when +0.5V (typ) voltage is applied to either "OUT CHI1" or "OUT
CH2," and the hybrid IC is shut down (standby mode).
To release the IC from the standby mode and reactivate the power amplifier, it is necessary to set the standby control
voltage temporarily low (0V).
Subsequently, when the standby control is returned to high (+5V, for example), the power amplifier will become
active again.
The protection level must be set using the 82k resistor. Furthermore, the time constant must be determined using
22//221 capacitors to prevent the amplifier from malfunctioning due to the audio signal.

STK433-000 Series BTL Application

STK433-000-E series

Chl Chl Ch2 Ch2 Chl Chl Ch2 Chz2 (*1) The voltage applied to the Stand-by pin (#13) must not
-PRE -VCC +VCC QUT OQUT OUT OUT +PRE SUB GND N MF ST-BY MNF IN excesd the maximum rated value (VST max).
Stand-By control
(*1) R1 Voltage VST
A O
+ 56k02
3pF WA
L ?—T
100uF 100uF 3pF
1100V 1100V AL LR 184
=3 10001W 77 5 1 (O GND
* . 100uF 10pF 10uF g w
1100V 110V 1oV © 2
& 5 T 1k
o 0O W QO Ch1IN
E 2.2uF
Vee +Vee 150V
T~

33uF 33uF 56kQ

L
3uH
3uH ATO 4,70

otFL | owrsL

4.7001W 4,70
aw

R =8Q

ouTt
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STK433-060-E

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
intellectual property rights which has resulted from the use of the technical information and products mentioned
above.

This catalog provides information as of October, 2009, Specifications and information herein are subject
to change without notice.
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