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(54) Alarming Apparatus of a Wafer Burn-in System

ABSTRACT

The present invention relates to an alarming apparatus of a wafer burn-in system, wherein various error states occurring in the wafer
burn-in process can be detected more accurately by minimizing the hardware changes for the conventional alarming apparatus in
consideration of the design cost of the wafer burn-in system, a detected error state can be displayed in the form of a message as well,
and the conditions for the generation of alarm can be set up freely by the operator. The present invention therefor embodies an
alarming apparatus of wafer burn-in system comprised of: a communication member which is connected with the main test equipment
and sends and receives prescribed data signals; a display member composed of a number of lamps each of which has a different color;
a buzzer which generates a prescribed alarm tone; a drive control member which drives each lamp and buzzer of the display member
selectively in accordance with the drive control signal; a memory means which stores the conditions for the generation of an alarm to
designate the type and time of an alarm tone generated through the selective lighting of each lamp and the buzzer provided in the
display member according to the error state of the wafer burn-in process; and a micro controller unit which receives the conditions for
the generation of an alarm through the communication member and saves them in the memory member, determines the error state of
the wafer by comparing a test result signal received from the main test device through the communication member to the reference
signal for error detection which has already been saved inside, and searches for the conditions for the generation of an alarm
corresponding to the detected error state in the memory and applies the drive control signal corresponding to that to the drive control
member.

Representative Figure

Figure 3

SPECIFICATION

Brief Explanation of the Drawings
Figure 1 is a block diagram showing the overall configuration of the general wafer burn-in system.
Figure 2 is a drawing showing the detailed configuration of the conventional alarming apparatus illustrated in Figure 1.

Figure 3 is a drawing showing the configuration of the alarming apparatus of the wafer burn-in system according to the present
invention.
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Figure 4 is a drawing showing the operation process of the alarming apparatus according to the present invention illustrated in Figure 3.
Detailed Explanation of the Invention
Purpose of the invention
The technical area of the invention and the existing technology

The present invention pertains to a wafer burn-in system, more particularly, pertains to the alarming apparatus of a wafer burn-in system which can
detect the error state of the wafer in more detail while performing the wafer burn-in process.

Generally, the wafer burn-in process is a type of test process which determines whether a chip is defective or not by applying a voltage higher than
the voltage typically used (5.0 V) in a high temperature (about 125°C) environment worse than the condition in which the product is to be used
before the semiconductor device is provided in the state of wafer to the final consumers, and this is performed mainly in the post-production process
of semiconductor. And the reliability and productivity of the semiconductor device can be secured at its early stage by performing this wafer burn-in
process

Figure 1 is a drawing showing the overall configuration of a typical wafer burn-in system of the prior art which is comprised of a workstation (100), a
wafer loading mechanism (200), a test board (250), a main test device (300) and an alarming apparatus (400) are comprised, and each of these
devices are usually composed of independent individual devices. That is, each of the wafer loading mechanism (200), the test board (250), the main
test device (300) and the alarming apparatus (400) illustrated in Figure 1 is composed of independent individual devices, and they are connected with
each other in a prescribed connection method to perform the wafer burn-in process.

To explain the function of each component referring to Figure 1, first, the workstation (100) is a means to control the implementation of the wafer
burn-in process by entering the conditions and commands for the implementation of the wafer burn-in process and thus providing them to the main
test device (300) which will be described later, and monitor the progress of the process according to this.

The wafer loading mechanism (200) performs the function of transferring the wafer to be tested to the test board (250) which will be discussed later,
loading and aligning them and the function of unloading those wafers which have been tested.

The test board (250) is a means of testing the wafers loaded by the wafer loading mechanism (200), and it is comprised of a number of measurement
devices needed to perform the burn-in test and a number of pins to connect wafers, a display means (For example, LED) to display the progress of a
test), etc., and it provides to the wafers the prescribed voltage and various test signals depending on the burn-in process in accordance with the
control signal provided by the main test device (300) which will be described later. And in response to this, it transmits the signals from the wafers to
the main test device (300).

The main test device (300) is the main component which performs and controls the overall test process in the wafer burn-in process in accordance
with the executive command entered through the workstation (100) described above, and it is connected with the test board (250) described above,
generates the prescribed voltage and various test signals to perform the test, and provide them to the test board (250). And it combines the output
signals provided by the test board (250) again and provides the test result signals corresponding to them to the alarming apparatus (400) to be
described later. Therefore, this main test device (300) is composed of various components to perform the wafer burn-in test, which include, for
example, multiple timing clock generating means and test waveform generating means, a memory means storing the control command for execution,
a waveform monitoring means, a driver for driving and a DC parameter measurement means, a CPU to analyze the actuating and detection signals of
each of these components, and a display means (monitor) to display the overall status of the process.

In addition, even though omitted in this drawing for the convenience of explanation, one main test device (300) can get connected with multiple test
boards and wafer loading mechanisms and drive them.

On the one hand, the alarming apparatus (400) receives the test result signal provided by the main test device (300) described above and generates a
prescribed alarm informing the error state of the wafer in accordance with the test result signal received so that the on-site operator can recognize this.
Usually, such an alarming apparatus (400) is typically composed of multiple lamps including green, yellow and red lamps and a buzzer which can
generate a prescribed alarm tone, and it drives each lamp selectively or generates a prescribed buzzer tone (alarm tone) depending on an error
detected. Therefore, it is going to be possible at the field performing the wafer burn-in process to identify the error state of the wafers being tested
through the operational status of the lamp, which is a component of the alarming apparatus (400), or whether or not the buzzer tone has been
generated.
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On the one hand, Figure 2 is a drawing illustrating the detailed configuration of such a typical alarming apparatus (400) of the prior art, which is
composed of a communication member (410), a drive control member (420), a memory member (430), a display member (440) and a buzzer (450).

Referring to Figure 2, the communication member (410) is connected with the main test device (300) described above, receives the test result signal
provided by the main test device (300), and provides this to the drive control member (420) to be described later.

The drive control member (420) is a means to control the operation of the display member (440) to be described later and the buzzer. The display
member (440) and the buzzer (450) get operated selectively by comparing the test result signal provided through the communication member (410)
described above and the reference signal for error detection. In other words, the reference signal for error detection for each error state occurred in the
burn-in process is saved in advance in the form of a program in the memory member (430), and the drive control member (420) detects whether or
not the test result signal provided by the main test device (300) is the same with any reference signal for error detection saved in advance in the
memory member (430), and according to this result, the display member (440) and the buzzer (450) are operated.

On the one hand, the display member (440), which is driven this way by the drive control member (420), is composed of green, yellow and red lamps,
and each lamp is operated selectively depending on the type of an error. And the buzzer (450) also generates a prescribed alarm tone with different
type of alarm tone and alarm time each time depending on the type of the error.

As a result, in such a conventional alarming apparatus (400), the drive control member (420) generates a prescribed alarm by comparing the test
result signal provided by the main test device (300) with the driving conditions of the display member (440) and the buzzer (450) saved in advance in
the memory member (430), and thus the error state of a wafer under test is notified to the operator.

However, the types of errors of the wafer burn-in process which can be identified through such an alarming apparatus (400) are limited, which
include alignment error of a wafer, temporary suspension of an inspection, response timeout, suspension of an inspection, measurement temperature
limit exceeded, wafer ID recognition error, etc. In other words, even though the number of errors which occur in the actual wafer burn-in process are
very diverse, the types of errors which can be identified in the conventional alarming apparatus (400) are extremely limited so there is a problem that
the detection of all error states required in the actual field can't be made. This has been caused because the reference signals for error detection saved
in advance in the memory member (430) cover only certain errors, the drive control member (420) included in the alarming apparatus (400) performs
only the function of a simple signal comparator as well, and thus an active error determination is not possible.

In addition, because the state and type of such an error are distinguished only by the combination of the operational status of the display member
(440) and the buzzer (450), it is difficult for an operator to identify the error state accurately.

Technical task to be achieved by this invention

Therefore, the present invention has been made to the problems of the prior art described above, and its purpose it to provide an alarming apparatus
of wafer burn-in system, wherein various error states occurring in the wafer burn-in process can be detected more accurately by minimizing the
hardware changes for the conventional alarming apparatus in consideration of the design cost of the wafer burn-in system, a detected error state can
be displayed in the form of a message as well.

In addition, another purpose of this invention is to provide an alarming apparatus of wafer burn-in system in which the operator can freely set up the
conditions for the generation of an alarm depending on the status and type of an error occurred in the wafer burn-in process.

According to a preferred embodiment of the present invention to achieve the above purpose, in an alarming apparatus of wafer burn-in system
comprised of: a workstation at which the executive command of the wafer burn-in process is entered; a test board which performs the wafer burn-in
process for the wafers loaded through multiple measurement devices; a wafer loading mechanism which loads the said wafer to the said test board
and aligns them; and a main test device which applies the prescribed voltage and various test signals depending on the said wafer process to the said
test board in accordance with the said executive command and generates a test result signal by combining the output signal from the said test board, it
provides an alarming apparatus of wafer burn-in system comprised of: a communication member which is connected with the said main test
equipment and sends and receives prescribed data signals; a display member composed of a number of lamps each of which has a different color; a
buzzer which generates a prescribed alarm tone; a drive control member which drives each lamp and buzzer of the display member selectively in
accordance with the drive control signal; a memory means which stores the conditions for the generation of an alarm to designate the type and time
of an alarm tone generated through the selective lighting of each lamp and the buzzer provided in the display member according to the error state of
the wafer burn-in process; and a micro controller unit which receives the conditions for the generation of an alarm through the said communication
member and saves them in the memory member, determines the error state of the said wafer by comparing a test result signal received from the said
main test device through the said communication member to the reference signal for error detection which has already been saved inside, and
searches for the conditions for the generation of an alarm corresponding to the detected error state in the memory and applies the drive control signal
corresponding to that to the drive control member.
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Structure and operation of the invention
A preferred embodiment of the present invention shall be explained in detail referring to the attached drawings as follows:

Figure 3 is a drawing illustrating the configuration of an alarming apparatus of wafer burn-in system according to the present invention, which
includes a communication member (510), a micro controller unit (520), a memory member (530), a drive control member (540), a display member
(550) and a buzzer (560).

Referring to Figure 3, the communication member (510) performs the function of receiving the test result signal according to the conditions for the
generation of an alarm entered by the operator through the workstation (100) illustrated in Figure 1 and the burn-in process from the main test device
(300) and providing it to the micro controller unit (520) to be described later, and the function of transmitting the error message provided by the
micro controller unit (520) back to the main test device (300).

The micro controller unit (520) saves the conditions for the generation of an alarm received through the communication member (510) in the memory
member (530), receives the test result signal according to the burn-in process, compare it with the conditions for the generation of an alarm saved in
the memory member (530), and operates the display member (550) and the buzzer (560) based on that.

Therefore, the micro controller unit (520) has the reference signal for error detection to determine the status and type of an error of a wafer from the
test result signal generated by the main test device (300) in Figure 1 in the form of a built-in program, and this reference signal for error detection
built in the micro controller unit (520) shall include those reference signals corresponding to all error states which can occur in the wafer burn-in
process. In other words, a conventional alarming apparatus (400) can detect very limited states and types of error, whereas the alarming apparatus
according to the present invention (500) can detect all states and types of error which can occur in a wafer burn-in process. The types of errors which
can be detected through this micro controller unit (520) includes all states of error caused by the poor contact with the multiple pins of the test board
(250), etc. as well as the alignment error of a wafer, temporary suspension of an inspection, response timeout, suspension of an inspection,
measurement temperature limit exceeded, wafer 1D recognition error, etc. which can be detected by a conventional alarming apparatus (400).

In addition, the micro controller unit (520) generates an error state message corresponding to the state and type of an error detected by this reference
signal for error detection and provides it to the main test device (300) through the communication member (510). Furthermore, as the main test
device (300) displays the error state message through the display means (monitor) usually equipped there, the field operator can recognize the state
and type of an error of the wafer more easily.

On the one hand, the conditions for the generation of an alarm saved in the memory member (530), which are described in detail in the present
invention, are the operating conditions to operate the display member (550) and the buzzer (560), and thus, in the present invention, the operator can
set up the conditions for the generation of an alarm depending on the type and state of an error occurred in the burn-in process through the
workstation (100). In other words, the operator can set up freely the status of lighting of each lamp in the display member (550) and the type and time
of buzzer tones generated through the buzzer (560) depending on the state and type of an error occurred in the burn-in process.

The drive control member (540) operates the green, yellow and red lamps equipped in the display member (550) selectively on the basis of the
control signal of the micro controller unit (540) and controls the type and time of the alarm tone generated through the buzzer (560) variably.

As a result, the alarming apparatus of the present invention (500) configured as described above receives the test result signal provided by the main
test device, detects the state and type of error of all wafers, and generates an alarm corresponding to the state of an error through the display member
(550) and the buzzer (560) in accordance with the conditions for the generation of an alarm set up in advance by the operator. In addition, it generates
a message for the detected error state and sends it to the main test device (300) to have it displayed.

Figure 4 is a flow chart illustrating the alarm generation process in a wafer burn-in system which includes an alarming apparatus (500) in the present
invention, and referring to this drawing, this process is described in detail as follows:

First, while the conditions for the generation of an alarm set up by the operator through the workstation (100) are provided by the main test device
(300) and are saved in the memory member (530) of the alarming apparatus (500) (Step S501), the wafer burn-in process is carried out (Step S503)
and the test result signal generated in the main test device (300) is received through the communication member (510) (Step S505), and the micro
controller unit (520) compares the test result signal received with the reference signal for error detection saved in advance inside it in the form of a
program (Step S507).

The error state and error type of a wafer will be determined based on the result of this comparison. If a prescribed error is detected, the micro
controller unit (520) determines the state and type of the error detected (Step S509), searches the conditions for the generation of an alarm from the
memory member (530) in response to this, and transmits a drive control signal corresponding to this to the drive control member (540) (Step S511).

Therefore, as the drive control member (540) operates the display member (550) and the buzzer (560) in accordance with the drive control signal
provided by the micro controller unit (520), the prescribed lamp showing the error state is illuminated and the alarm tone is generated (Step S513).
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In addition, the micro controller unit (520) generates an error state message corresponding to the state and type of the error detected at the step (S507)
described above, transmits it to the main test device (300) through the communication member (510) (Step S515), and the main test device (300)
displays this error state message on the display means (monitor) so that the operator can check it (Step S517).

On the one hand, in the embodiment described above, the error state message generated in the micro controller unit (520) has been displayed through
the display means equipped in the main test device (300), and this is to reduce the overall cost of facilities by minimizing the hardware changes of the
existing wafer burn-in system and it also takes advantage of a fact that the main test device (300) is usually equipped with a monitor. Unlike this, it
can be configured to display the error state message on the alarming apparatus (500) itself by configuring the alarming apparatus (500) to have a
separate display means.

The embodiments and drawings described above are merely intended to explain the contents of the invention in detail but never intended to limit the
scope of the technical idea of the invention, and since various substitutions, modifications and changes are possible in the present invention described
above within the scope not exceeding the technical principle of the present invention to a person with common knowledge in this technology area to
which the present invention belongs, it is definitely not limited by the said embodiments and the attached drawings but a judgment should be made
with the inclusion of not only the scope of claims to be described later but also the scope equivalent to the scope of claims.

Effects of this Invention

If the present invention is followed as explained above, various error states occurred in the wafer burn-in process can be detected more accurately
while minimizing the hardware changes of the wafer burn-in system, and the operator can identify the error state occurred in the wafer burn-in
process more easily as the error state detected is displayed in the form of a message. In addition, since the operator will become able to set up the
conditions for the generation of an alarm freely to be appropriate to the situation of the process, the performance of the wafer burn-in system can be
enhanced.

(57) Scope of claims

Claim 1.

An alarming apparatus of wafer burn-in system comprised of: a communication member which is connected with the said main test equipment and
sends and receives prescribed data signals; a display member composed of a number of lamps each of which has a different color; a buzzer which
generates a prescribed alarm tone; a drive control member which drives each lamp and buzzer of the display member selectively in accordance with
the drive control signal;

a memory means which stores the conditions for the generation of an alarm to designate the type and time of an alarm tone
generated through the selective lighting of each lamp and
the buzzer provided in the display member according to the error state of the wafer burn-in process;

and a micro controller unit which receives the conditions for the generation of an alarm through the said communication member and saves them in
the memory member,

determines the error state of the said wafer by comparing a test result signal received from the said main test device through the said communication
member to the reference signal for error detection which has already been saved inside, and searches for the conditions for the generation of an alarm
corresponding to the detected error state in the memory and applies the drive control signal corresponding to that to the drive control member in an
alarming apparatus of wafer burn-in system comprised of:

a workstation at which the executive command of the wafer burn-in process is entered; a test board which performs the wafer burn-in process for the
wafers loaded through multiple measurement devices; a wafer loading mechanism which loads the said wafer to the said test board and aligns them;
and a main test device which applies the prescribed voltage and various test signals depending on the said wafer process to the said test board in
accordance with the said executive command and generates a test result signal by combining the output signal from the said test board.

Claim 2.
The alarming apparatus of wafer burn-in system of Claim 1,

wherein said reference signals for error detection include those reference signal for error detections,
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which enable the detection of each of built in said micro controller unit include alignment error of a wafer, temporary suspension of an inspection,
response timeout, suspension of an inspection, measurement temperature limit exceeded, wafer ID recognition error and error caused by the poor
contact of said test board.

Claim 3.
The alarming apparatus of wafer burn-in system of Claim 1,

wherein said conditions
for the generation of an alarm are set up by the operator, are entered through said workstation and provided to said communication member.

Claim 4.
The alarming apparatus of wafer burn-in system of Claim 1,

wherein said micro controller unit
generates an error state message corresponding to the determined error state described above and displays it through a prescribed display means.

Claim 5.
The alarming apparatus of wafer burn-in system of Claim 4,

wherein said display means

is the display means equipped in said main test device.

Figures
Figure. 1
100 Alarming Apparatus |~ _.. 400
8 P/Sm 230
\\ Main Test Device Test Board
200 « .~

Wafer Loading
Mechanism

Page 6



Figure 2

410

r)

2

420
~

441
-
,-""_
Display
member
450

" Communication Drive control
member member
Memory | . 4 3{]
member

Buzzer

Figure 3

Publicized Patent Teuk 2003-0058863

_ 560
510 j‘" 540 :J'
Communication _ micro __ Drive Control Disolav Member
member controller Member - T
unit Buzzer

* {

Memory e 30 580
member

Page 7



Figure 4

{ Start |

Publicized Patent Teuk 2003-0058863

Conditions for generation of alarm are saved }—~__.- S501

Perform wafer burn-in process

e 5503

|

Receive test result signal

- 300D

I

I
Clomp1are test result signal with the reference signal for error detectionr=._.~ So07

st

Ne —Error detected?

5508

Determine the state and type of a detected error'-rﬁ\_,_,- 5511

|

T 1 ~—
Search the oI:ongitjong_foLgenereltjongf a!arrin"‘\__.f 2013

Generate alarm in accordance with the conditions for generation of alarm . 5515

Generate error state message

=~ 90l7

v Display error state message

5519

4 End

Page 8



BINE 5 {2003- 0058863

(19)ChEtBI=Z B 5{F(KR)
(12) SHEHSE(A)

(51) o Int. CL7 (11) 371#%  S2003- 0058863
GO1R 31/317 (43) 2 X} 2003 A07 ©Ho7ed
(21) E8HE 10- 2002- 0000098
(22) ERYX 20027901202
(71) ¢ EFEMO{E| FAB[AF

MEBZEHA SHF 7H4HE 691-3
(72) EEX} PARN L

QIHEAAH LA T25868- 444y I BILRI4E5102%

Z|ofd

QIHH A A AL AE S143CHHUCIAS 1012
(74) chelel s

G

MAET 8

I

(54) flolm HOl AlASI0] A B TR

Qo

2 2 flojH Hel AlAHe] dA| HI8E Dodal Selel ZEYd Txlo CiEr stEdo] HEE £|AS8toi 90|
m Ol BHMM WA= ChE ot ¥EIE Bt O S| dEst, dEE ol 4E1E HAIK] Eel2 ClaE
giolg + e SAldl FEEY 22 2UAT Holz dUE + U dlojn HRl AlAHe] ZEE M Fx|of 2
B Zdolct o|E 2fF 2 YE2, M2l BHAE Fxieh vEdso] Yo ClolH HEE e bldte S4F; A7 CIE
M e Cho| T2 FHEE EAR; 430 ZESE Ydsis 22X 7£& Mojdl=ol /M50 EA|I2L| 2
Mz A BHHE MEMoR IFss 75 MoiF; Holm Hel ZHo| ofe] Hefjof et TAIRo| FHIE 2 =0l
M HE & BFXE &3l Exlc BE82 5F & AME A7 D2l XIHsty| fi dBYd 2Hg MHYsie
ni2e st SMFE St ZEYY =HSE S50 W22l MEetn, SMRE S 0lel ElAE FRZRE
YHE HAE Al AST AR LR Z|MEE oiBHEE ZIE A= e Himsto] flo[EHe] o] HEE EHEst
o, BHEE olled deliof CHEsts AEYHM ZHE HEZRIRERE HMst0d O0] 483ts & Mo{dEE 75 H|
o{Fof 2I7tst= DtO|HEE ZE8tod fojw HOl A|ARS| FEEM Yx|E FEECH

HEE

T3

BAM

ERel JHer e

& 12 YEhEol YolH Hel AlATe] MOl PHE FAIM BEE.
= 10l TAIE Balo] B FAlof CiEF MP TAS TAIS TO

=
T 32 B oY [HE O[T MOl AIATIO| ZEu B xlo] CfEt TS TAR W,

1. Page 9



BI5F 5 F2003- 0058863

T4 £ 30 TAIE 2 Y80 E dEYY TR0 ST BHE TAE W

WOl ANE U
o Bx
40| sshs vle 3 1 2okl Belvie

|

H

ret o
sy Mo

2 waie olm HeBurn- In HoR, LIS MMstE oim Hel 3

AlAElof 2HE ol oA 90l
mel ol JEHE 2Ot HMS| HEF + I Flolm Hel Alafel ZEard FRlo &

olct.

v

r

Yo, Aolx HE ST i 218 MO el 2T AuixolA 32571 oltiod HEOI NES =

«C)ol $7 oA B4kl AFBNU(5.0V)ECH £ Mo 017batod Zl(chip)2l 0|4
SF BEsE UZO| HAE BHORM T2 HEA| NE FBHoIM SHEIC 121, ol2fe HolH Hel 2
SYBORM YHEA ARtol ChE AIBIMD M EE Tolof HEE £ 0k

el |
(=~

fifo

12 Siiel WMl ojn Hel AlARof CHEE TEHRl T8 TAE THeZ A, 213 AH|0[4(100), f0I
22 Bx|(200), EHIAE EE=(250), HQ! EIAE EX|(300) L ZAEUH &RI(400)E st RHEIH, 0la{E

2tzte| Fxle BANoE S0l JiE B2 TATC 5, & 10] TAIE Yoln 22 B x(200), HAE HE(2
50), HIQ) ElAE Ex{(300) & BE YUER|(400) 242 E%I’Hoi HE X2 FHEIH, £AHe My galof ofs)
dF HAdE|o llojH Hel BHEE +~sAH Elct

T 12 ¥xslod & FdsHel Tiso ois dEsH, HA 23 AH0[M (100)2 9oz Hel SHol CHEt A =
o 3 HEE 230 & Modstm, 1o

-?%'c’il' HOl BAE ’é!xl(BOO)OiI MEHFORM Aol el BHE AH
E ZAlst7| izt =2olct

glolx 22 HR|(200)= HAEE T %% glojHE ?— e HAE EE (25002 063501 2S(loading) 2! B3
Alignment)dte 7|15 HAE7 2R E 0|HE A2 Y (Unloading)3te 7I5& ¥t

EHAE EE(250)= ¥oin 2 &x|(200)0] 258 ZEE RI0|HE EHAES = Eo2 M, HY EHAEE 36

7l st Bt Chof & C|uto|Ast 9ff O|HE M&AIZ(7] Re Cho] B, O2l0 HAE I HEf8 L AT

e EASEHHIE E04, LED) %— ZEHetod HAlxlH, F28s n-lloi EME_ EHx|(300) 2 R E x%loEéE MoiMs
off oj7{5lod HOl ZHo| & Ao Mot S EHAE pME 52 Ch9| Elg S8 dlo/mof MZ ot 22/, 0]
of ChEstod HolHRFE &3 lf MESE HE EAE If’xl(300)§ & stet

Hiel BlAE FX|(300)= &EE 22 AE|0[M(100)8 S8 LHEle & TEol l7{stod Hlojn| Het SHolf

2 MRl HAE BHEHE 8 U Hofshs MR PHDoR2 M, 428 HAE BE(250)0 HEE{ HAEE
S#5H7| QB AHO| T W U T HIAE M3 E YW HAE EE(250 )z MBECH J22i0, CHA| BIAE E=
(250)ERE| NSklE EHMEE ZEsto] T0i 4838le EHIAE EHASE ”F“ AEEY FRI(400)2 M3
BHCF [EFA, Of HIS] ElAE EXI(300)E HO|H fHl HAEE MEsT] l“z‘z“. 2t E T EhE TR FHElE
of, & BT B0l EI~0|%' 25 YO HAE ubE WHsD gl AEE I Mo{BHEE MESHE HZE
i, o QLB =, 75 22H0|H X DC nh2toiE SHE s, 20T Olaf#t Zhztol FAAEO] BX U HE
tE BAg 28 CPUQF PNl B MEHE CIAZH0I5H7] 98t CIAZHO) FEHELIE)E ZE 5o +oELCH
T3 sTHME dBl Held MErstoioLt sthtel HIgl BlAaE &R (300)0iAM S71e| BlAE BE Gl 90|
o 2 HRIE dE5l0 T = UCh

B, R ¥X400)E = Mol HAE RI300)2FEH MSEE HAE S E +467, +4E
AE AupplEof 9|74o+0% glojmHel ole] MEHE YBlE A%o BHE UMEoIM, FHE 2 + olalg
ULE St EAMoZ o3t BEEM HR|(400)E EANOE s MOl MM oz TME 24710] 2
o A%o| HE S 2 YHE 4 QU $XE ITEs5to] PN, HEE ofife E MEHO%I ek Ztziol Mz B Mejxion

SetHLE A% BB (HER)E WHsHAH ok whakA, -ruoIIH HOl BHE £8sis HYME o] HEWUH
Hal(400)cf THE ol SE AEiL RS T 047 8l ElAE Sl Yojn{o| oft] AFEES Al £ Q)
 =iok

02
>
N
o
iy
e
1z
]
|I=t na

S 0. Page 10



BIF 5 F2003- 0058863

1, & 25 O|p{8t Zool Yutxiol WA ER|(400)0 CHE MR PEE TAIFI THOR M, E4IF(410), B
E-fi( 0), HIZE|=2(430), AR (440) L BX{(450)E Z£&35t0i FHEL)

L 28 AXsH, S42410)s TEd HQ HAE EX|(300)2 HEE0 HEl HAE &R|(300)EREH MBEE=
EAE ZaAEE 481D Ol FEE= 75 Mo{R(420)E AMS ot

T& Mo (420)= F=5ts ZAIR440) L BXi(450)2] & XMolst7| /IE +HOZ A, A& SLRU10)E
S8 MSkle EﬂAE 2ot iz e 22|58 (430)0 7|MEE Oilaﬁg Z|EMEE HIREH0 £A|H(440) 3l B4
50V MEi®o R TESHA %E_IE%. &, HE 2% (430)0lE Wl ™Mo wEl= 2tz o] o] #fefol THE oA
& 71437 2208 FEiZ ZIME RN, 5 Mo{R420)E HR HAE BxI(300)25E MEBE HAE Hn
Méﬁ%ﬂ HSEEI$—(430)01| ZIMEE o2 HE IS YRIEHe METF EME=XIE HES0] 2ol WEF A
H(440) & BX4(450)8 #= st ECH

BHH, 0|9 Ol 5 Mo (420)0f s FEEIE ﬁz\l—r—(440)h =AM sRAR OF MM BT 2= 2AClo] oflHe] B R/
of et 2+ MEi®o B pEL|H $X{(450) T8t ofip{el S/ Wt 27| o2 S| 4ES B ZEASE &
Mo| HE S S el A Elc

dasee, olzft S2iol B UM KRI400)0IAE FE Hoiw(420)7 M EIAE EX|(300)2 2] RIBE|=
HAE Qattls & E%IEEi—.—(zi?,O)Oﬁ 7|MEE EAIF(440) B BR(450)0 FEZEY} H|REd AW BEE Y
Meto 2 M EIAEZEQ] Yo|mof CHE o] HEfE 2URH SR 5HA it

stX|RH ol2qEt JEE N FRI(400)F S8l MEEY + 2= Fo|n Hel 3o o & i (Righet JHE=|(Aligm

ment) O, HAF AAER] SEAIZE =1}, EMBIL 52 BA =5, /ol OFOIEI ﬂé-!osla Sz 18

7h B El0] RICH &, AlA flojm Hel SEoAM HHElE ool s 0bF CreE B, el ZEad ’”xl(40
0)oll M Al 7Hs s ool ERE 33| SAEl] 27| HEol ARl HEolM BOE 3= ofsol AEE BE Haw
+ gl BRIl Yot ofE HZ 25 (430)0f ZIMEE HBHHE 7IENE7F L2 ol2foll CHEHAE D=0 e
, BEYM FX|(400) LHoll LEE FE MoiR(420) £ Bed M3 HIRT] 7)E0 EXstod 55Xl ofg] THH
Ol 27ts'S2M ot7|E!l Ot

8, Olp{e ofpiol def 3l SRE EAIR(440) 2 Bx{450)0 FEUE| TUBOE BRI slof 27| W0l
SURTE HEE ol AEHE Totaty| ofzie 2ROl Ut

kA, 8 HEE U[E Sel 71gel xS siEst7 /6l & Waz, f|o[H ¢l AlAHSl H7A| HE8 1
4 & |0 CfEt S1=Rlo] HZS Alasiehod Ho|H el BEoA| SAEl= Ciobet ol MEjE
Hrh o HEs| dEstn, 488 ol efE HAIK Helz ElAEN 0" & Qs FI0Iw Rl A|ABo| ZE R
L=
=

RIE MEsteol 2 20| o
e, #lolm wol oI LI o2t Hef 9 SR0I S WY KU BUNH UOIR ETE + RE W
0|1 101 AlARIo| L B X2 RMZster] I 30| it

o7 BXME @ysty| fIE & & HiE A e dAlojol wt2H, fofx el I2 YUHEE =2 A&
Bo|Mit, Ch=of &Y CIHIO|AE &8 22 &l flolmol CHE folm #el 3de #—%aa &8 BE2F ¢7] 9
OB A7 ElAE EEof 2H5tod vg 2ste Ploln 2 BRI L, 4| M3 B ofHstod 47| Yol SHo|
e A%0| Mot U ZE HAE MSE MY EHAE Boof Q7tsln, 47| BlAE EEE Elo E2ipsE TE
st0f Hlas UIAIEE WASHE el ElAs A8 E2sE Aoin Hel AAHo| Zuu E!iicii Q101A, 47|
MOl BlAE BxI9 HZIE|0] £HO| BIOIE] AEE S4AMstE AR 27| CHE M4 S ZHe Ci4o| Y2 T4
E EAR AUl HEBS GME 2 T8 dlojilsof olxstol 47| EAIRel 2 &' Sxig Mmooz

Tsets 75 dofs: 47| doln #el 2alol ofp] AElol njeh 47| EAIS] PHIE A7| 2 Yz ol MeEH &S
2 47| BXE Bol SHElE HEgol 55 U AlZte 27 g2l xigs7| s %i’_'?'_'é!*” Z71& MEshs HZEE
*':? o 47| SR E S8l 7| BEYY xUg sAleto] Y HEZFH MYsD, &7 SLURE S8 47|
MOl BIAE Ex|ZRE ST 47| EAE AT ABT 2AEIH LR JIXEE of2iHE JIE M5 Hmstod
7| dojHe] oll2] HEfE EESIH, 7| BEE olle] HEjol CiSsis BEEY 2HE 47| HZERERE g4
otod 0l 4 8ste 7| 78 Mo{ilZzE 47 #35 KoiFol 27tsts nto|HE ZEsts HolH Hel AMagel F
_IEI:!}AH xl-xia x{]mo}ﬂ._

02! g
o
o
1=
oo
0%
Ao

jo

- 3. Page 11



B35 {F2003- 0058863

1]

mmog r%’ljwf

I RE
e e ) e

%

Olerol Mz HFE ZHE HAstol £ YFol HhE &Er alAlofoll Chst & M5 AEEC)

32 B o) e ol Hel MARo| ZEERY S x|(500)0] EiE FHE TAE THOE M, S4I15(510),
0to|Z(520), HIEEIS(530), TS NO015 (540), EAIR(550) 3! $X{(560)8 E&BC}.

T 38 MESH SLURG10)E & 10] TAIE 93 AB0|4(100)8 S ESA7E L= SR ZU A ©
ol SHo M E BlAE AN pMS E HQ Bl AE EX|(300)25E £4I5t0) £235HE 0to|H(520)22 MES5HE 7]
S 0tO1FH (520) 22 R E MBE olltd HAIRIE ChA| HQ HIAE BA :

uto|Z(520)2 ELS(510)8 B =oIE A ZHE HEZ 2R (530)0d HESHH, Hel SHo| 2 HAE 4
tlstod HIZ2|F(530)0 MEE FEEW =70 "imstn 2o et EAF(550) & FX(560)E +&

h2kAM, DFOIZE (52002 £ 19| HIQl EAE B R|(300)2RE MHE BHAE P10} pE25E]| Y0j1o| oflg] 4
ERE Testy| et oflHEE ZIEANEE 203 Hell2 LE A Eled, ol 0tolZ (520)011 LHEEE olEE
ZIEMEE flol Hel SHo| U Jts FE': oflzd Aol CH& 3t 71"*'82 EZEECE st &, Sofel A4
HeEk 2 %1(400) 7 23| MEHE aila e 2 ER0 EF}:+ HAE0| 7hstt HhH, 2 atdol| e g Ex((500)
oiME YojH #el BHof UM JsE 2E OiIE-I HEf B ERE agg 4= %J?%I Firt o|e4Bt 0to|Z(520)2 S8l
HE 7158t oleie] SRR Soiol 2Ry ’gxl(400)01|k1 HE st dlolu o DH--“-*'(Alignment) ofid, AA &
AEX], SEAZE 20 AP 8], SHR L A =14, 9 0|H 0+0§EE iAot 52 8 HAE HEC(250)2 O}
29| floff CHEH H&E 28 Sof E L E oflig] HelE T B

SEEF DHOIEH(520)2 ol oitiHE 7IEal=0f s HAEE ofigd e X S/ tHEst= oied o e HAIXIE A
#3to ELIRE (51008 S8l HIQ! A E Fx(300)0f MSstH EICt. 121, Hel EHAE Exl{(300)0Ms %M%a
2 7| E C|AEd80| =H(ZLIE)Z S5l olle] el HAXIE CIAZSROIFSEM Y 2K folH2 of24
Ef U EFE 2rt [ SOl8tA QUME = UTF st

EF@,E%*%OM HER HE2R(530)0 MHEEle B2 7_% EAR(550) & BX{(560)E 7S517| ¢t
TERTICEM, B gmoﬂ}dh Hol ZHollM LEE ofiedel &F & ’};EHOH HE 2 271 88 /3 2
oM (100)8 & l% PRI Y G = UEE °H::+ 5, 29 xrf EOl S0 A ”E“éﬂil‘— oficiol e U FF
off (et AR (550)0f FHIEl= 2 Lol Brah Mef B BX(560)E &8l £kl BMS8 &7 4 AlTFg 24

2 ddE £ A Eict
T& Mo{R(540)= OFO|Z(540) 2] Mo{alz 0l 2|80 T AIR(550)0] T H|E =44 &a gl &M MO 2 MEIXIO
2 SN, 8X(560)8 S5 EElE AES0| EF 3 AMTIES JIHEoR FMo{stH Eich

A 2EE ®HZE HAE 7D
A ol 2|7 5hod ofied A
2] AbEfoll ChEr BIAIRIE A

ZNHo R At diet 20| FTHE & dEo g & iI(SOO)._ Hel HAE
pMEE %ﬁow% 2E folmef olgd e*EH O ERE HESDT 27 r|dHE 4
Efoll CHEstE HEEE EAIK(550) L $X(560 FASEAH EICH B HEE O
Adstod MR E|AE FHx|(300)0f ® 36}04 ClaZdg E

T 4= olgiEt B wWHo| ZELM FX|(500)7F ZEE A0

H & Hol Mo BEEM IHE TAIE 222
ERM SEME Atxstod 2 Yzdol 1 Hol CHall AFMIE| ATst

2l AlA
™ ChEF 2o

TH, 213 AE|0144(100)2 S&ll 2RV duitt B2 20| HQ HAE é*fci(300)§~‘?‘~£% MEEjo] ZEY
A & x|(500) 2] HZEI5(530)01 XMEE **EHO%IM(DU#I $501), fllolmf #2l ZHo| = Elo{(EA $503) HIQ! Bis
E 3% (300)2RE LHME HAE 741} I SAR(510)E S8l = AEH(EA S505), 0tO|Z(520)2 = 4IE

EfAE 20 Mzet Lifo T2 33 el 2 7K EE ofe{EE JIEAEE Hin st Biok(EA S507).

2 dHlmZEntol] ej7stod fllojme] o] Aef 2 oz SFE EHE st I-E
520)2 HEE ool def L FRE THEst n(EHA $509) 20 th&stod
R (530)EFE HMeto] 20| & &ste & Mo{blEE v+ & xiiOiT{sm)

of, 2hed A% 0| ofigdrt HERIP OO
SRR A Al e e
2 Mt =loHEA S511).

ek, 5 AMo{R(540)= 0tOIE(520) 222 H MBS Ee 75 Fo{dlEol ofHstod ZAIR(550) & BX{(560)8
TEEEM, o] HEE Yile A% HIIt YERIT AES0| EHEICHEA S513).

Page 12



ZIHE S 52003 0058863

3, 0}0IZ(520)2 A& THH(S507)01M HEE olfel ME| U ERol S sHe ol AE HIAIXIE MMstod
%"'“(510) S&l He! BlAE ERI300)E HE3HAH D (EA 3515), miel B|AE FR|(300)E O] o] & ef H
AR ClaEofo] +THELIE)O| CIAED|OI R, 2HAI7E 018 Felg + ULS Seh(EA 8517).

BHH, 8t AAlool e OtolZ(520)0l M H A E ollgiel HIAIXIE MRl BlAE FX|(300)0) +HIE C|AZ8 0]
=t &slf CIaZDolsiRzd|, ol 7IE2| Aol g2l A|AR 9| 5tEQ o] HBEE £AF0f HEIHQ! MH|HIZ
= ULE ot 7| fEF W22, Hel HAE FR|(300)0 S4Mez ZLETE FHIElE H& 08 Zolch
olet= EEl, ZEgd FRI(500)0 Wz o| CIAER0| “EHE T4I5H01 oll2fAlE] HIAIX|S 725 gAY H|(500) &
Mol M ClaZniolste 5 g + lTH

S8 dAlofet mHE Yol LISE HAMS] T8 fF FHY ¥, 4o Ve Atdol HlE StEstnA
= E RO S0l XM 7HE Rfol lo{ 8 &

= %ﬁoi OtL|H, Ol&ollAf MBS 2 LH2 2 YFH0| Hate 7|
ol 7| ™ A2 HodLkx| Bie "o Lol odd 7hX] X8, M8 & HE0| JHesta R 7| dAje] ] M E
T B 8EE AR ofd2 EE0IH, Fests T Ye®ptol ofLgt HFHRIe 2 & HAE ZHsod FEHE

Ol HEE bihol 20| & WHol 291, RIoju el AABO| SERlo] HAE £23s TAE Rlofu wel B3
oA AEl= Chorst ofe] AFENE B0t Of MBS ZEY 4 Qs 2117 olon, ASE ol2] HEIE HAIX Hel2
CIABRIOEOEM U7} 0T Bl BHolA Bl oA ElE =} o BolshAl oty % 9= 2o}

ACH B, S dEof g 7“3%%@ Z7E 2RI Yol ™Y = U HoRM fojH el )\i*."?:l—l (=
2 2 FdAE =+ s 507 RlCh

(57) BHral Hel

HrE 1

Fojx BRI 3ol JABHE U= /3 AHO|MI Ch o] 7 CIHIOIAE S8l 2 & filofHolf CHEr H ol
o M2l SUE = BHAE EEQ, #7] H0|HE 47| EiEéE Eoof 2350 st foln 29 &x| &,
7] A BHof 2l7stod 471 flojy SHof wE /\x"*-l e 2

irn
'{LTj [
>
bo
n .

et gl ZtE BHIAE AlSE V| HAE H=of 2ivkst
=

I, 4V HAE HER2RES| EMAS E TE 501 ElA s UHst= HSlHAE EXIE 28 sl= flo]

o O Al AR B EHM B X]ol RI0{A,

M7 HR HAE R HAAEE|o] 2™ Lo ASE S5tlste 84S,

5 mMojalzof olrfstod 47| EARS| 2 B I HKE MMoE 2EaE 75 Kol

#7] dojm el SHo| o] arefoll et &7 RA|RO| FHIE &7 7 Bzo| MY HE & 47| BME &3
25 BES9 & & ATE 47| EHel 7YY Qg SEYY 2HE XM¥ss HZ2El =,

7| SLFE S8l &7 ZEY Y ZHE sAetod 47 NI ME s, 47| SAUFE S8l &7 HRl Ha
E YR|ZFEH YHE o7 E1ii:§ = A 27 A LR Z|KMEE oledEE Z|E 50t HI 0] & 7] 90
m{o| ol JEHE T, 7| BEE o] dejol tiSste FEYY 278 47| HEE|FZFEH d4stod 20

H48sts 4V s Motz % 71 7S MoiRol RivtstE otolHE ZE s ol #Hel Alaglol ZREY Y &

7] otolHo LIZE ¥7] iHHEE VIEdEE,

Page 13



2ol o] Z2d(Alignment) o, 7*»\% UAIHEK], EHAIZH 2T, HAF %xa EH2 §tA &0 flofH ofo|C| 14
ol & 7| EAE HEo| ME 80 (2 oty HEO| 7Hedt 42| 7|EAMEE LESs HWE SECR 3

flolH Hol Alago] ZH UM nxL

H7E3

Al 1 ol 2101,

A7 RN EHE,

2Uzof olsf 2lojz MAE] A7) 93 AEjo|MS Ba] UMEIN, 47| el HAE FxIB MM 47| BaRE
MBEIE %2 STOR sHE A0/ #Q AlAR0] ZEgrd )

yrE4

A1 %mﬂ NoPSH

&7| ofolE2,

Ar7| BHeEE o] AlEfof CH2 5t ofie] AEH HIAIR|Z2 MAdstod ATO| CIAZH O] £EE E31 C|AZ |05t 7
£ E30F st o Hl AlARI0]| Z4EHErM B R

HrEgs

A 4 2ol 2o

7| CIAZ 0] =E2,

&7 Mgl BlA&E Fxio] FHIE ClASD0] #HQ Zig EEeR st= fojn Hel AlaBel ZBEEM Tx]

=

gl

100 A Ban 40

e e .

O el
29 FA

- B- Page 14



B8 {2003- 0058863

440

40 420 A 450
¢ - 7
—gar | FEAd |~ 2 A |

400

£
1

510

500
550
\mmo M@
_lllm E
ool FEAR q

HE B _-530

1

560

Page 15



SINEF

4

A A
i
[Anga 220 438 49 [~ 501
!
| 9019 W F4 9 |~ 5503

"L 5500
No ERE
Yes
| 222 4d9 49 % 25 w9 |~ 51
i
ARAA =7 AN | 5513
i
| Bmy 220 9A%e] Au By |~ 5515

Lol AE WAAE B |~ S517
{
| olel 4e MRS HaZeo] [~ 19
I

P
(¥ ®)

=3
=

2003- 0058863

Page 16





