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DELIVERY SPECIFICATIONS LAST SPECIFICATIONS No.

%4545, PRODUCT PART NAME: LA78141—-E DATE

1. %4 W%:220-7TH 7TSAFvy  -Nuyr—
Case Outline: 220-7TH Plastic Package

2. ¥ fe:EEHN, BERSAT, RZTT7v7

Functions: Vertical Output, Vertical Drive, Pump-up

3. H B BUISHIR, FLE - Fo ATV IHEEHRA
Applications: BUS Supported TV Display Vertical Output

4. HENBRKEHK/ Ta=25C
Absolute Maximum Ratings at Ta=25C

b | H i 5 % #% E B i By
Parameter Symbol Conditions Ratings Unit
ROT7y THEREE
Pump-up block supply voltage 182 max 3.5 ¥
HABERERE
Output block supply voltage +B6 max nov
HREREN Pd max SRR A B BAR AT o W
Allowable power dissipation ¥ith an infinite heat sink
(R B
Deflection output current 15 pax 1.9 to +1.9 Ap-o
FIEHT .
Thermal resistance fi-c 3| C/H
Eh{EFBRIR B -
Operating temperature Topr 20 to +85| €
Grrs BRI B2 Tstg -40 to +150
Storage temperature

5. Bifi&H ./ Ta=25T
Operating Conditions at Ta=25C

H B i 5 % # E % {E B Ofr
Parameter Symbol Conditions Ratings Unit
HERERERE
Recommended supply voltage 1B2 30 v
B SR B P A +B20p 16 10 37| V
Operating supply voltage range
{RrH 5 Bk ‘ _ _
Deflection output current I5p-p to 3.0 Apb-p
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6. BifE4¥ETa=25T, +B2=30V
Operating Characteristics at Ta=25°C, +B2=30V

LA78141-E

b =] i 5 % # . B ff HisE EIgE
Parameter Symbol Conditions Min Typ Max Unit | Test Circuit
RAMhtafmEE (F)
Deflection output saturation {Vsatb-4 [15=1.5A .77 V 1
voltage (lower)
R fnEE (b
Deflection output saturation [Vsat6-5 [I5=-1.5A 3.7 v 2
voltage (upper)
¥ V7797 REEMEE
Pump-up charge saturation Vsat3-4 |13=20mA 1.8 V 3
voltage
¥ 7Ty REREE
Pump-up discharge saturation [Vsat2-3 |I3=-1.5A 3.4 V 4
voltage
Y )Y B 1dl 23 53 mA 5
Idling current
Eﬁ'ﬁgg‘ Vmid 14.0 15.0 16.0] V 5
Midpoint voltage
¥ +HIX I CITHRATSER, — LI ChLRETIER
Note: Current flowing into the IC is positive and current flowing out is negative.
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¥ g R OMRE T 0w 7 ®/Pin Connections and Functional Block Diagram

Thermal
Protection

VccO——I—
~

INVERTING INPUT O-

S5 I 41/Sample application

PUMP UP OUT O————— I
GND O—— |§ ;E-;U
» I T
!
°
"
NON INV.INPUT O———————
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LA78141-E
HEERE/Test Circuit

25 DBAL/Unit
1. WAfAFEE (T) /Output saturation voltage (lower) Vsat5-4 225 2% Capacitance : F

1 /Fig. 1 #Hi/Resistance: Q

30V

200k

10k

1

0.033U

10k
P
S,

10k

’l’ ”nr nr

1 DEKT, BHH @ OERLADKORERH @ Dz B,
Read the reading on voltmeter @ when ammeter @ reads 1.5A in Fig. 1.

2. WHfafn@E (L) /Output saturation voltage (upper) Vsat6-5

X 2 /Fig. 2
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2OEET, 5LV ETFANTRRL, B @ O 1.5 A OOBESH @ OERHE,

Absorb current from pin 5 into an electronics load and read the reading on voltmeter O MQA

when ammeter @ reads 1.5A in Fig.2. oK
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LAT8141-E

3. ¥ /7' 7y7 FREBAIFIE/E/Punp-up charge saturation voltage Vsat3-4 & DB{Y/Unit
3 /Fig. 3 = V%V‘H‘/Capaqitance : F
{#€H1/Resistance : Q

30V
O *
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L ~]
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A

3OEKT, B @ OEsmoBNBEH Q) Ol E#,
Read the reading on voltmeter@ when ammeter @reads 20mA in Fig. 3.

4. ¥ 7797 HEBMFIEE/Pump—up discharge saturation voltage Vsat2-3

B 4 /Fig. 4
01 2 03 04 O5 06 7
30V )
o al
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N
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2S5 __a
B O T3
—, 9| o
1177' 7 mr

HM4OEKT, 3LV BEFAFCTRNL, B @ OER 1. A0KOEEH ©) OEz Hi,

Absorb current from pin 3 into an electronics load and read the reading on voltmeter @

when ammeter @ reads 1.5A in Fig. 4. . NMQA
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7. 74V V)" B /1dling current Idl
8. HAEE/Midpoint voltage Vmid

5/Fig. 5

o1 02 cL3 04 O5 Os ol
30V
O— —®
s |”
J‘§ :Li“ —-E
R 2|l @ TSO
- 3.1V
nr nr nr

5 PEKT, B @ D%,
s pEgET, BEH Q) oEzHs,

Read the reading on ammeter @ in Fig.5.
Read the reading on voltmeter @ in Fig.5.
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(1) Soldering iron

(2) Flow Soldering

T e -

LA78141-E Recommended Mounting Conditionis

Max. Temperature/Time: 380°C, 3s 1time

Max. Temperature/Time: 260°C, 10s 1time

No. SB09B1802

MQA

OK

THD-ENO1E

No. 8




Packing Specification of Magazine (stick) P-1/1

T0-220-5H/5HST /5HFA/5H-HJ/5HMDB/5HK - T0-220-7H - SMP5

Magazine Name | SANYO Maximulm cSn ué"obnetra io :ed (pcs. ) Packing form
Package code Bag Inner box{Outer box Inner box. BOX(MG-4) Outer box. L-BOX(MG-4)
voge | THEEL | w0 | e [ saw | Ve 0 b i
(T0-220 - 5H) 5HMDB,/5HK ) :
SMPS
(Magazine dimension (_ Bar Code Label } (" Shipping Label )
It is a label at the time of factory shipments.
14.1 12.3 The form of a label may change in physical
6omn distribution process.
/_—L—r_\ Parts No. —>
N . (P) TYPE ootk B
= 20 g s (1NINARIRN
\ 7 LOT No. —> [ (397 007 pprpy ook [TYpE
. (LR TR LEERRERAAINY -
32 J uantity —s | AULILINTHNALANN0Y | . soicksordokok—F
UITIIER = [|™ 0,000 pes Lew FreE x
T
7; = (5)3; mm Origin—>>| _ ASSEMBLY:wwwes  (DIFFUSION:wwos) kk kk
= mm
Natorial = PVC(anti-static) SO ] 1L
ASSENBLY :weave. _ DIFFUSION:sasos)
(]nsert direction to the magazine‘] L 106 J
White stopper Gray stopper
[ O ]
mm = = {f & mm
CD = 8 o | ¢ — ¢+ @@

Packing Method

Fasten with
cel lohane tape

Bar Code Label

Sealing tape

@ Put 6 Inner boxes in the Outer box.
. MQA
Shipping Label OK
SANYQ Semiconductor Co.,Ltd. 20080919MA47
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BIP Semiconductor Device Usage Notes

Always follow the recommendation in this document, “BIP Semiconductor Device Usage Notes;” when using BIP
semiconductor devices and be sure to use the devices correctly.

1. Derating Design
Derating is to decrease electrical or mechanical stresses, that devices can withstand, below the maximum ratings to operate
them in the less severe conditions to reduce the failure rate.
Stresses that are to be derated include voltage, current, junction temperature, power loss, and mechanical stresses such as
vibration, shock, and tension.
When designing, therefore, reduce or minimize these stresses as much as possible.
The followings are guidelines for derating design.
(1) For voltage ratings: a maximum value less than 80% of the rating
(2) For current ratings: a maximum value less than 80% of the rating
(3) For temperature ratings: a maximum value less than 80% of the rating

2. Maximum Ratings and Recommended (or Allowable) Operating Ranges (See Fig.2.)
(1) Maximum ratings

The maximum ratings represent the limiting value for semiconductor device usage, and are defined in the JIS
standards (JIS C 7032) as limit values that must not be exceeded even momentarily, or, when two or more item limit
values are stipulated, as limit values such that the rated values for two items may not be reached at the same time.
Beyond these limit values, the semiconductor devices may develop failure or fuming/ignition due to internal heat
generation.
The remainder of this section describes certain representative maximum ratings for semiconductor devices.

a. Maximum power-supply voltage or maximum supply voltage
The maximum voltage that can be applied between the V¢c pin and the GND pin.
b. Allowable power dissipation
The maximum power dissipation that the semiconductor devices allows.
* This value is sometimes determined by the power dissipated by the semiconductor device.
c. Operating ambient temperature
The temperature range in which the semiconductor device will operate with correct circuit functionality as long
as the device remains with the recommended operating or allowable operating range.
d. Storage ambient temperature
The temperature range in which the semiconductor device may be stored in the non-operational state.
In general, the maximum storage ambient temperature is set equivalent to the maximum junction temperature.

(2) Recommended (or allowable) operating ranges
These ranges are where the circuit functions correctly.
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Vce max
321 /]CC max etc,
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v Topg min [[: Topg max
’ Tstg min 25°C Tytg max 1
Supply voltage
Supply current
Others
Allowable operating range

Recommended operating range
Guarantee of no breakdown
Guarantee of functions

Guarantee of operation characteristics
. Operating ambient temperature

10. No guarantee

VPR WD =

Fig.2 Maximum rating and recommended (or allowable) operation range
3. Circuit Design

Caution

» 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.

» 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.

When actually designing circuits, take the following issues into account and assure that none of the maximum rating items

as described above are exceeded.

e Variations in the supply voltage

¢ Manufacturing variations and tolerances in the electrical characteristics of the electrical components used (semiconductor
devices, resistors, capacitors)

¢ Ambient temperature

e Variations in input and clock signals

e Application of abnormal pulses

Always use products that have allowable operating range specifications within those specified values, and, if at all possible,
use products that have recommended operating range (or condition) specifications within those specified values. It goes
without saying that derating should be applied whenever possible.
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4. Characteristic Guarantees

Caution

» 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.

5. Notes on Linear and Digital ICs
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Design transformers and other power supply elements so that voltages applied to semiconductor device power

supply pins do not exceed the maximum ratings due to power line voltage fluctuations.

Unless otherwise specified in the specifications, design each pin (in particular, power and input/output pins) so that

the negative voltage is not applied.

As a rule, application of the voltage either higher than the Vcc pin voltage or lower than the GND pin voltage to

input and output pins may cause damage due to parasitic effect. Unless otherwise specified in the specifications,

design input and output pins so that these voltages are not applied, except for a model in which the input zero bias

circuit or boot strap circuit are incorporated in the power IC, etc.

Be sure to read the specifications with care because there are device-specific notes.

For products that require heat sinks, such as power ICs, the thermal design should provide ample margin so that the

maximum allowable power dissipation is not exceeded, based on power line voltage, load, and ambient temperature

conditions.

When power ICs, large resistors, or other heat-generating devices are used, end-product design should provide

ample ventilation and physical isolation of such devices.

Design the printed circuit board pattern layout carefully to prevent device destruction due to short-circuiting

between pins.

Semiconductor devices may be damaged or destroyed by surge voltages induced by high-voltage or high-frequency

devices used in the vicinity or by the layout of wiring lines.

Wrong connection of semiconductor devices, connection to wrong pins, and short-circuiting can lead to the

maximum current or power dissipation, which can degrade or damage the device.

When using a given device in a different product, reevaluate the design for device-damaging conditions.

Example: When using a semiconductor device previously used in a car stereo in a radio cassette recorder,
carefully evaluate power supply regulation and other aspects in the new product.

Since semiconductor devices are often destroyed during switching when inductive loads, such as motor coils or

transformers, are driven, applications should be designed so that load currents cannot enter the circuits if this is not

determined in the specifications.

External circuit constants should be the circuit constant of the specifications as much as possible.

If the types of external components is specified, be sure to use components of the specified type. For example, some

types of capacitor cause oscillations at low temperatures.

Semiconductor devices, such as power ICs used in radios or radio cassette recorders, should be placed at an

adequate distance from the bar antenna so that extraneous radiation does not enter and influence the high-frequency

block.

Check for 1/O coupling carefully

Possibilities include high-frequency coupling, coupling through the ground system, and coupling through the VCC

line.

Use a pattern and layout as similar to that given in the recommended pattern figure as possible.

Particular care should be taken with respect to the input and output grounds, since problems in these areas can

degrade distortion characteristics and cause oscillations.

Use components with low leakage currents and low thermal noise for the external components used with low-noise

semiconductor devices, such as preamplifiers.

Changing the values of external circuit constants can change circuit distortion, noise, frequency characteristics, rise

times, and other characteristics. Changes to circuit constants should be analyzed carefully.

When using a semiconductor device in a different product, reanalyze the circuit design carefully.

Check noise margins carefully. AC noise from internal or external sources may be reduced by short-circuiting

through a low impedance. In particular, since VCC and ground lines can be quite long, the impedance should be

lowered as much as possible.
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Problems associated with output capacitive loads

When a capacitor is inserted between the output and ground, that capacitor is charged and discharged through the
semiconductor device’s output transistor as the output goes to the high and low levels. This means that if an
excessively large capacitor is inserted, instantaneous overcurrent that can destroy the device may occur.

When selecting the capacitance to use, capacitors of 0.1uF or lower should generally be used because the output
period and the semiconductor device’s maximum output current are of concern.

Techniques for suppressing instantaneous currents include inserting series resistors as protective resistors.

When inductive loads such as relays are connected, prevent overvoltage from being applied to the device by
inserting protective diodes.

When driving the L loads such as relays or solenoids at high voltages and high currents, VCE(SUS) must be taken
into consideration. Since the device may be destroyed if the load line crosses the sustaining curve, devices must be
used within their VCE(SUS) specifications. When ASO is specified, such model must be used within the ASO
range.

Take care not to allow noise (glitch) around the set to cause malfunction.

Depending on the supply voltage, the semiconductor device condition may not be set and may become unstable.
Check the device with the voltage of an actual set.

When a customer sets the use conditions, the semiconductor device operation may become unstable when
input/output pins are open. Be sure to read the specifications or consult your Sanyo representative.

Be sure to read the specifications with care because there are device-specific notes.

6. Notes on Device Transport

M
@

When transporting semiconductor devices, avoid mechanical vibrations and shocks as much as possible.
Use conductive containers. Do not use materials that easily accumulate static charges, such as vinyl bags, etc.
Rapid atmospheric changes after moving storage locations when transporting devices can result in condensation.

7. Handling during Mounting
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There are unused pins that are not explicitly marked for connection in equivalent circuit block or pin layout diagrams
or marked as NC (no connect) pins. Do not use these pins as intermediate connection points and keep them open. Some
of these pins are actually connected internally to the device, and even pins that are not connected internally can cause
unexpected problems, such as oscillations.

Do not apply unreasonable stress to semiconductor device pins when mounting devices on printed circuit boards.
Also be sure to adequately separate VCC and ground lines from other lines in high-voltage ICs.

Do not use circuit testers (commonly referred to as “testers”) to determine whether semiconductor devices are
defective or not. Otherwise, the semiconductor devices may de damaged or degraded.

Do not bend or cut pins before mounting.

When mounting a device on a printed circuit boards, never mount the device in an incorrect orientation. If power is
applied with pins connected incorrectly, the device may be destroyed.

Always verify that there is no AC leakage from soldering irons. We recommend grounding soldering irons if it is
inconvenient to check for leakage.

The use of strongly acidic or strongly alkaline fluxes in soldering can corrode device pins and adversely affect
device characteristics.

To ensure reliability of the system, remove flux and other impurities from soldering.

After soldering, always verify that an adequate amount of solder was applied. Soldering deficiencies (dry joints or
air-spaces) can be mistakenly taken to be defective semiconductor devices, so caution is required.

Solder bridge between pins of semiconductor device and dry joints described above may cause damage to the device.
Check the printed circuit board visually with care before application of the voltage.

Troubles can often be detected by observing the output, supply current, etc. while raising Vce from a low voltage to
the required level during power application.

Check the human body, measuring instrument, work bench and belt conveyor for any AC leakage from electric
equipment. The work bench and belt conveyor should also be provided with the anti-static measure.

Adopt anti-static measures such as humidity control at times when static electricity can occur easily.

When working with semiconductor devices on a workbench, grounded conductive mats with a series resistor of
about 1 MQ should be spread on the workbenches.

After mounting semiconductor devices on a printed circuit board, if at all possible, short-circuit all printed circuit
board socket pins to the semiconductor devices ground using a grounding plate, and if necessary, wrap the printed
circuit board in conductive materials.

In all cases where personnel touch semiconductor devices, they should be grounded with a wrist band connected to

ground.
Design wiring and the operating procedures so that static electricity cannot jump directly onto semiconductor devices.
MQA
(20070227-S00004) O
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(16) Heat sink attachment

Heat sinks are used to lower the semiconductor device junction temperature by leading the head generated by the
device to the outer environment and dissipating that heat.

a. Unless otherwise specified, for power ICs with tabs and power ICs with attached heat sinks, solder must not be
applied to the heat sink or tabs.

b. Use flat-head screws to attach heat sinks. Use tightening torques in the ranges listed in Table 1.
In cases where the tightening time is extremely short when torque drivers with attached stops are used, select the
speed (in rpm) carefully when using electric or compressed air drivers, since mechanical shock is transmitted to the
semiconductor device as stress.
The speed of these torque wrenches should never exceed 700 rpm, and should typically be about 400 rpm.

Table 1 Tightening Torque

Package type Tightening torque
SIP-4H and SH 29 t0 49 N-cm (3 to S kg-cm)
Others 39 to 59 N-cm (4 to 6 kg-cm)

c. Do not allow dirt, dust, or other contaminants to get between the semiconductor device and the tab or heat sink.
Verify that there are no press burrs or screw-hole burrs on the heat sink.

d. Warping in heat sinks and printed circuit boards must be no more than 0.05 mm between screw holes, for either
concave or convex warping. Twisting also must be limited to under 0.05 mm.

e. Spread the silicone grease evenly when mounting heat sinks.
Sanyo recommends YG-6260 (manufactured by Toshiba Silicone) as a mounting grease.

f. First mount the heat sink on the semiconductor device, and then mount that assembly on the printed circuit board.

g. When mounting the semiconductor device to the heat sink using jigs, etc., take care not to allow the device to ride
onto the jig or positioning dowel. Design the jig so that no unreasonable mechanical stress is not applied to the
semiconductor device.

h. Considerations for use of screw

(a) Use screws with heads that are equivalent to the binding-head machine screws stipulated in the JIS-B0101 standard.
(See Fig.3.) Use also washer to protect the package.

(b) Do not use screws with heads that are similar to the countersunk-head machine screw shown in Figure 3.

O X
% i —

Binding-head Countersunk head
machine-screw machine screw

Fig3 Screw Type

(c) Iftapping screws are used, observe the tightening torque listed in Table 1.
(d) If tapping screws are used, do not use screws with a diameter larger than the holes in the semiconductor device
itself.

i. Heat sink screw holes

(a) Be sure that chamfering and shear drop of heat sinks must not be larger than the diameter of screw head used.

(b) When using nuts, do not make the heat sink hole diameters larger than the diameter of the head of the screws used.
A hole diameter about 15% larger than the diameter of the screw is desirable.

(c) When tap screws are used, be sure that the diameter of the holes in the heat sink are not too small. A diameter about
15% smaller than the diameter of the screw is desirable.

j- There is a method to mount the semiconductor device to the heat sink by using a spring band. But this method is
not recommended because of possible displacement due to fluctuation of the spring force with time or vibration.
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k. To install TO-220 to heat sink, use a rectangular metal washer. (See Fig.4.)

a”n

(18)
(19)

(20)

@n

22

23)

Main body Heat sink

Rectangular metal washer '\ Insulation ; Insulation bush ~ Spring washer

Washer ,/ M3 nut
| {l /

Fig4 TO-220 system

Except for certain models, the tab and heat sink installed to the heat sink plate are of the same potential as GND of
the semiconductor device. As a rule, therefore, they must be short-circuited to GND.  If not, voltage application
to the tab or heat sink may cause breakdown.

As there may be cautions unique to the model, read the specification with care.

Verify that switches on the power supply used, test equipment, and other items do not generate abnormal pulses
when switched.

Check the timing with which voltages are applied to the IC pins. As a general principle, the voltage between VCC
and ground is the first voltage that should be applied to a semiconductor device. Read the specifications with care
because there are device-specific notes.

If this timing is incorrect, the semiconductor device’s equivalent circuit may not be established, and the device may
be destroyed.

During testing, large currents occasionally flow in the semiconductor device being tested, destroying the device. Insert
a current limiting circuit in the power supply when testing. This is particularly important when testing power ICs.
When supplying power from the original power supply to individual test jigs in parallel, attach a separate
fast-blowing fuse in the test jig line.

Caution is also required when checking VCC.

If large capacitors are used on the VCC or output pins, the semiconductor device may be destroyed if any pins are
short-circuited immediately after the power supply is turned off.

Observe the following three points when the power-supply voltage is applied.

a. Do not check pin voltages more than is necessary.
b. Do not insert or remove semiconductor devices.
c. Do not perform soldering operations.

24)

Design the test jigs used for acceptance inspection so that the test conditions in the specifications documents are
fulfilled. We recommend replacing all semiconductor devices with the latest calibrated version.

8. Storage and use environments

M

a.

o o

Ermoa

(

Cautions for storage and use of the semiconductor device are described below.

Inadequate attention to these points can result in degraded characteristics, defective soldering, and visible defects.
Store and use the device in a place where temperature and humidity change is small while avoiding direct sunshine as
much as possible. (Be sure to maintain the range of 5 - 30°C and 40 - 70% RH.)

. Store and use the device in a place less laden with dust.
. Store and use the device in a place where corrosive gases (sulfide, chlorine gases) are not generated. In particular,

due attention must be paid on rubber products because they tend to generate sulfide gas.

. Use the product in a place free from high electric or magnetic field.
. Do not apply excessive weights to semiconductor devices during storage.

Use a storage container that is difficult to be statically charged, such as a conductive container, etc.

. Verify solderability and the lack of pin corrosion on semiconductor device that have been stored for one year or longer.

In addition to the above points, unpackaged (bare) chips should be stored in a nitrogen atmosphere.

9. Application Areas (Fields)

.

Caution
Items such as intellectual property rights
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 a
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No.U301
Feb 16, 2009

HARTONO

Re: Prohibited substance of RoHS Directive

The following is our response to your inquiry.

1. Product to be investigated:
LA78141-E

2. Your request — Confirmation of RoHS Directive

3. Our response — The product above complies with RoHS Directive.

Though lead is used more than 85% for high melting point solder in the Preforming,

it is a RoHS exemption item.

We are focusing on environmental protection. In particular we are deploying an environmental system

based on ISO 14001 as part of our commitment to creating products that are considerate of the

environment.

If you have any inquires, please contact Mitsumasa Takano,

by e-mail at Tyousakaitou_Userkankyou@sanyo.com.

Yours truly,

7. )ytj@n@*

Toshio SuganumaQ

General ManagerQ

Environmental Promotion Dept.(]
Quality & Environment & CS CenterJ
SANYO Semiconductor Co., Ltd.O
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