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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonabl e care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errorsin or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’ s quality grade, as
indicated below. Y ou must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repesaters; nuclear reactor control systems; medical equipment or
systemsfor life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software aloneis very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with al applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note1) “RenesasElectronics’ asused in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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13.

Notes regarding these materials

This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any
intellectual property rights or any other rights of Renesas or any third party with respect to the information in
this document.
Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising
out of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.
You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.
All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com )
Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.
When using or otherwise relying on the information in this document, you should evaluate the information in
light of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.
With the exception of products specified by Renesas as suitable for automobile applications, Renesas
products are not designed, manufactured or tested for applications or otherwise in systems the failure or
malfunction of which may cause a direct threat to human life or create a risk of human injury or which require
especially high quality and reliability such as safety systems, or equipment or systems for transportation and
traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication
transmission. If you are considering the use of our products for such purposes, please contact a Renesas
sales office beforehand. Renesas shall have no liability for damages arising out of the uses set forth above.
Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.
You should use the products described herein within the range specified by Renesas, especially with respect
to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or
damages arising out of the use of Renesas products beyond such specified ranges.
Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use
conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and
injury or damage caused by fire in the event of the failure of a Renesas product, such as safety design for
hardware and software including but not limited to redundancy, fire control and malfunction prevention,
appropriate treatment for aging degradation or any other applicable measures. Among others, since the
evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or
system manufactured by you.
In case Renesas products listed in this document are detached from the products to which the Renesas
products are attached or affixed, the risk of accident such as swallowing by infants and small children is very
high. You should implement safety measures so that Renesas products may not be easily detached from your
products. Renesas shall have no liability for damages arising out of such detachment.
This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.
Please contact a Renesas sales office if you have any questions regarding the information contained in this
document, Renesas semiconductor products, or if you have any other inquiries.
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223 M PE
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AT H BO IR BOE A L~ LA 4R, IR L ETT R BAR Rt W 5ErE. o4, FERfIA I A7 dr i
BRI, BT R AT RS H e m > 1.

23 fHik

M, 2RSSR B S BRSO AR A s AN AR R S BT R R IR AT RN, BT
JE SR MG RV W AR H AR (WIIHBEER ppm/ 4F. FIT) , 4 T RESEIL HARME, BEAEMBE AR 1% ¥ e
(BN AT IR

N T BRI, BR T AR R PR e R i R HEAT 2 RN LASE I AT R R N e
AR e, 308 e S g s K 9 228 DA T B A A0 W B S5 R 70 L 4 s 40 200 0 1 B R A A R R 4
s QRADHIIEAN R ) LU U 45 E R i ) i)

R, FEBCE IR, BUGICIR N RA R R R R AR N, R TR AR BT L 2
B IF RN, X Hk ~ % 10k AN TEG 8™ i A M T 24050 CEUNN ~HCHANNIND - e s
B TS I S R A A R AR L, DAEHR Wb R AT S AR B8 « A i R DR, AR SEBR Al 4%
PETR R 1A APt 20 w2 SR AAN R A AU B (R T S H b DRI, O 7R 28 R R il A
OB R AHER R ) SEME H AR EOAL, T ZRER M tE GRE. 5 .

TiAh, I D A AT AN R], 5 SR S SR VPO I AR R AT AT, AN RN, —
M, AR RSB, A R R B A 5 AR A D BEAS R AR AN R R MR . A MOS
A A H1 TEG PPN A3 2R I A PEREE PR S IS 80 (B: iy (D s RE (ecm/MV) ), X
TRBEINE S, el A A 2R R G e (Ba) , TR ST s A

AF,, = exp (Ea | KT) x 10 (-B * Vox)

HHAEH T 2T RN S AP I R 2 . HAR RS, BRI iE Ay R, M,
JEAEVH LR 200 i R A, O HA RS A, B8 B By s o ARG T AR A S

X TSGR T I A A, T TS R IR A R SR H AR, BOE & E R A

MRS, BOE A MOS SR s / H A s T i s, el T LA U Vee max, 2700
+1IMV/em, 7 3 AL BRI A FEAT TDDB M. K s i) 45 A e A0 i R AR AR b, BBt B bR A
R BRI S E] . 5346, T DUERE A &% BRI ) vs il G MBS ARKR Y (D
SRR (S B .

XTSRRI A (BRI IR A7 1 J5 sRBof g, — & TDDB (1)
BORHERIAE Y 0.5 ~ 0.8eV. ILBGRAERI 25 TR (Rl BIMRAAEA G, A (ilg) BUNEERE
BORL W G BOREGE BEBUNMR G

BT EARRRIMEE (B MRS (Ba), W25, KUK ZN 50 550, i
T AEEPE VP SR BE D, AR A AT B Beam Ak AC/IDC N R IR G & 2 ik, e e it
M, S E R .
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Fltg 1 1) = ;ito)) 2-1)
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/
G5 1% At 8]
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24 FHwin
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m

m-1 _t
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WK B (2-2) AN (2-1) 2, NIMER % 5 s H0H
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n n

RIE, 73 5 1F) SRR R F(titg) A
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B AR BB LU R A MR T ) B2 2% 5% 28 S

2. [ SR P < SR AL RIS AR, i M SORI A0 Bloin T8 A BEITUE ), 38 5 ZE R B AN Tl
Jis HRAF R ETILE .

3. DPUNBCARRIRAR AR, AERIH T 20T AVF2 0 fhoF HLESRAETIYIR A ™ Ak, B DA I ASBE I iR L
Hil e P ] SR (0 S B A o

4. PUNAEPRSARCEAFAEIF LR AR, Fr DAZE BB B AT ek LU AE il B B AR
i 22 A2 e ey T SRR R AR L A 3R

5. AMEUMIEEATIIEE, SR At AR AR A S A W RE S R T AR . RN AR T R
PERIN D ST R . RS TRLBE. RS AUR. ARBRL VS H. HUMON . dRBh. phis TR
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AR S BRETR. §FLEE
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\
R W L
Y migsisis (5) ViafE iR R

RREB%HE 4 Y,

REEEE (3)

- AR R

Sift e

Bl 25 SRR MRIETELN

BARERAAE BAT LR (R AER, TCHOR L IRER = AL . KA SRR S A 0, 1
RATFENE DA AR H L

FEVFR PR TSR TR AL, — A ok R

P PRGSO AE I L SR TR R, BT 2.1 PRI (bathtub) ME®os . $&ibs i
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FLE DI b AR T A, A TR R A BN R (A IR B, BT AR RS . R ]I R
PRAS P (RITR FSYIIR] AR A A [ R o BORE R I IR R FR b i B PR b B rp A, R BRI A IS R — M
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26 AEMBHRE

A EEMELE IS Z 8115 “HIAEMEARTE” b oA “I0H A HLE S TR SE IR I P, A SE IR T RS
PERR” o DRI, ATEERE RS AT N A RS, AZRIUAR & I 1) S8 I T X 4 o (E RSB 7 s 2R il 2 £
TS WAIR], AN I ) 2 50070 AR B 26 3 ] Sk s ol L 22

2.6.1 EREpE AR B E B R E

AFIEIH S, — B % 508 ppm BT R R A RS AT AN R R A L. ppm A2 parts
per million (455, 1ppm fEFRTE 100 J7 AN AEZA A 1AM K. Bk, #i224 100ppm &4 100 J7 4N~
A 100 AN RSB 1T WA AN I LA

2.6.2 BaWEREERMIRE

FEAR A, 5 25 IS (A S 8 REA PSR R, AR T 5 SE PR A, R 8 32 oy A0l o oy 4
8, MTLZIAAT € MORAR . JUIHA T A AT MR s BB W FIT - (Failure in Time) 44V

(1) FIEEEH (Reliability Function) FAFETFEEFKEL (Unreliability Function)

B AAEAICIHAEE ] T t R s, U5 OREF PT R Zh REIFREIE W AR IE M A LEG], FRO0 T 52 s KL,
A
R(t) = (n-c(t))/n (2-5)
fEdE,  R() o ATEEFERREL
n s AL
c(t) = UM € Ay ik A R A
35T, AT FE SRR KIS AR Al AT AL pR A
AT HE S pR BB Ry RBEBE A A BT SOR R T dr U SRR AR N R A R . B, e
PERTCAFEAEAE ] T t ) s, RE T ThRE M AN RE IR T TAER il aibsn e CRBUMBEED mytesl, AR
EAT:
F(t) = c(t)/n (2-6)
e, F(t) - ATEERERREL
noc AR AL
c(t) = BUMFW) ¢ Kb R HbE A
Ak, MR LU KA
Rt)+F@t)=1 (2-7)
M H, WiE 2.6 Prox, wEER R R(E) PR i ok e 25, AT 5E 2 pR AR F(E) D F IR 2 1 e 4

R(t) F(t)

1.0

05

0 t1 t2 t3 tn

E 2.6 R(t) #1 F(t) BI51F
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(2) MEZEEE (Probability Density Function)

Bk EPFMICIFSEAEAI ] T C IS, 0 T A fRE i, 5 I ) Py A bR () BE B AR, Bk
(R LR i g, AR U

f(t) = dF(t/dt = dR)/dt (2-8)
HIBAE (2-8) FURTI, e MR 5 52 o 24 1(t) HEAT B0 R vH S50 mT g e 2 R(Y) AR T S50 5K F(D)- B,
F@):l&ayh (2-9)
R(1)=1-F() =1~ [f(t)dt = [ F(t)dt (2-10)

f(t) R(t) A F(t) MNESEWE 2.7 iR,

f (b F(t) / R(t)

B 2.7 f(t). R(t) 0 F(t) B9 E
(3) ®WFEXREE (Failure Rate Function)

[ R T R RN ST D P o= R SN 1 O U vy o o X i | 255 vl 1 S S T o A IR (R il

fis AN AN LI ) P R A MR R LB RRR R A ks R ek A, H R SRR
A(t) = FO/R(E) (2-11)

f(t). R(t) F1 o) B HME BASE . Wi BT (2-8). (2-9). (2-10) Al (2-11) =X, KR 411045 Bl AE 2
WIS F(R). R A1)

WA A bR AR R IR B, i TR PRSI TR . — e, RN RO, R R
TEFRS BARW ™%, AH &S bR bvh S ) () MR 2 AR I, B LA I BB 1000 /NiF L 1 AN H L LAESEE R
BTN R], A 2 ] P 1T 2 R R

P34y i R = U] e A A 7 U e AR ()

SR bV i A R AR N, BT AT 38 Wi % (1) B4 4 %/1000h 1 ppm/1000h %5, 534b, £ Al

FIT (Failure In Time : 109 P34 5 TAE I R] N RS 280D A by 37 e 20 R i 1) LA o
1 FIT = 1x10-% = 1ppm/1000h
CHOBEE T TAERERE < TAERTED

(RS, Bl “HBER N 100FIT” FonqE 107 S TAER A A & 2B M Ry 14, FFIER R &
b7 i A 107 S /NE

FRAR “RTAERA] (= TAERES B x TAERHED ASREF0T 1AM E ™ 57 JEH HE,
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(4) ZRFAKEFL (Cumulative Hazard Function)
WA (2-8) B IT (2-12) V5, FIHEIE pA %L R(Y) AR R 3 () A (2-12) SRR
R(t) = exp— jo A(t)dt 2-12)

Tiak, A (2-14) e CREBUAES R H(E), W
H(t) = j;x(t)dt (2-13)

MO R BRI AT, U

tim

R(t)=c ™
RRER, Frbih
_ i m
HH =G (2-14)
M H.,
R(t) = exp (-H()) (2-15)

I o B A i T DRI PR RS 20 o

(5) =FRFEGHRE

R ot 2 [ R 26 A P ) W iy o 0 iy R0 O MTBE B S RN TG A 25 I G o FH 381 A A e i )
W) — M, BRAFERAE DAL, WL SRR — R AR S sl N RIS T L S A ) A48 B 5
o SIXFEARN TSR YEY 8 5% BRERUCESS, B AT TS I a) 2 SO 5y (MTTF; Mean
Time To Failure) , FH FRExr:

MTTF = L’ of (1)dt (2-16)
TEFRE IE T, h

f(t) = A exp (-At)

R(t) = exp (-At)

M) =a CGEED
M (2-16) 2ok MTTF I, 2%

MTTF = j:txe*“dt =1/n (2-17)

(e SN
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RTAEESheMEss

2.7
(1) ‘ﬁ/\#ﬁ

FRE AT AR E T 3 A o 2P AR AR ] SE MG P19 B AR 2 4 e W 2 b e, A KIE &
ﬁ%ﬁ R, DR HRE AT A2 AT SRR 75 fir P B Bl o0 A, JF HAEBR 25034 R IS E 1 25 A BEATLIE 1R i

s BT RAAT IR A I oo A
hﬁ%ﬁmm?fﬁuﬁﬂoﬁ ATAE SRR AL R(E) 43 H
f() =2rexp (-At) (=0
R(t) = exp (-At)
FoR, WE 2.8 Jin. RBOPMERHIEL —RSH A, 5 MTTF b A {515

MTTF =1/  CF¥HEa)
e
f(ty=re™
= 1.0
0 2 t 4 1 < Mt)=Aconst
1.04 MTTF
= R(t)=e™ t
x
0 2 4
t
B 28 ¥ S%H
(2) EXH#H
EIPREL RZEM DML LRI Aok, ARk
F B I AT o IR0 IR 5 R 2 f(t)

AT 2 T — e A 237
F oA, NHAESE T EAEFREMBEEIEOL T, f
HUR]5E BEBR A R(E) 20l HT R R0

SO P IIE R N u ARHEZE R E R o AL RRIVEPE .

H
wE 2.9 Fios, IEA

(-p)?
e 2c

1
£(t) =
V= o
(t-p)*

1 t ———
R(t)=1- R
(®) ﬁ;cii t
et IEEROA T pe bREZE o B5IE, H N(n, 02) R, 7F pto.
95.54% A1 99.73%, IM7E u+l.6450 Fl pu+1.960 2 [A]f & 20 A ) 90% il 95%

A I 68.3%-

RENESAS

(—o0 < t < 400)
u+2c fl p+3c A4

RCJ27L0001-0100 Rev.1.00 2007.09.26
Page 18 of 248



F2E FREFHRIATESE

f(t)

u-3¢ p-20 u-c u u+c ut2c  put3c t

E29 ESHH
(3) MEBMESHTH

FEAR A7 v I 0] € A< B A B B0 In t FF A IS AT, RGO EOE &0 A . N5 5 R 0 (1) A mT 5
5 R H R(Y) 40 R T

1 (In t—p)’

f(t) = e t=0
/27 -ot ( )

R(t)=1 ! 1 Jl";gydt
®=1- \V2n o O?e

(4) BHRSH

JaiAT 7K 53 A 7 i LK) WL.Weibul HIT-RIF5E <8 @ 95 57 75 ai (1) 73 A, P h giAn ZR o3 A 4 e T 8o A Wi
51 pR K () ORI SERE pR AL RQY) W R TR, FEBL, m AR WIIRZ %L (shape parameter) , m Fk o RS
(scale parameter) .

(=)
n (t=0, m>0, n>0)

mtmfl

nm €

f(t) =

tim

)
R(t)=e "

UT SREA IR ATAE S B Bt 2 A LB Gl R ()

m-—1
l(t) _ Intm
JEH
dAt) _ m(m—1)t™?
dt n"

Pl MR m <1, m=1. m>1, &k Bts ) (e i BAR. R ol 59

n BRIk, eSS AR aralae b, O m < 1R .

BRI EAT /R 3G [ m, s eI b R A I TR AR s 00, B LA B TR W R an Bl 5. — i 2 el 5
AR R R UBE AT 25 B AT PRI A1, i LA N bty b MLBE R AR AL B8 B g (AR Ak, Al AR AT I 2
Hom fn KB, I,

1 AmAAA KT n AL, ke i B AN, A LS A A A B e AR A

2. HmZARARIN, AR S O P B R R AR

BEIAT R A ) 2 T B Ao o b, AT A B AR RE LA 5 SR H AT /R ) A I 24 m il
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3.1

F SRR RY AT FE IS 0 AT &2 2 T
REEE

AR AR AR QRN A E T, AR S R s 30 X I Mt VP S 1F i R e I A s PR I

iy
S
SR

P PRBAAE LG R 58, i P MR 4R R L)y, B2 P TR Bces A i by 1 A A A
8], A 7 A A3 A% B EE I PR RE T JLRE AT W] FE k15

FESEVEIRK S P ARERAE RSN Sy AL AR T~ P ARSI B (R PFIIIRA

ZAUL KB e . RG] RTBESZ BIRSERN N g, A8 R KR Ty b UE T hRER 77 6

AR

PP S ARG DT AN R 2R 7 1) % B B st vl S, (BRI By H A AN o 2SIt T 5
PRSI i 2% RS AR L

1L WX A H K

2. WAL

3. A R NI

A T A AR I TSR IR (R ST B . H AT B SR 3.1 .

#z 31 FEHFEENBATEERIERS (FD
PO B & I n B
EERFRMALZ | BIARITHERREURREFTEE |FRALRENIAE |REFE IEUTHE:
PEXRBIE. W) 1. FRAERIE
2. mmERE
3. BRRAE
4. ISR
MBEMIZMAE | iz NI ZEATESMA, HiIA |(BRAMIIZE / #E | XEZMHFIIZNSMETE, F
HELTE BIHEBERREURREENEEFE | FARNETEMNRE | TEG &~ REMHE FRINEIKE
SKETHE . INEIRLE .
TEILIEZERA T EE M RES
TEFNFBR
HEBEFFRFN | BATRRERTESENEHKT. |MHEEFNTRRE | BIANIZEENSEEKIUL
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3.2 AEMREMAE

ASEER I R TE LN A TSy, FTUAE “ R BRI Sk QEITA) 7 “SEEH
B (MIL) 7 “HEFRE TR LM (EC) 7 Al “HATALHME 1S) 7 v, Bl T2 SRS E %5 Ak 5t
Jrike BAREMRE T EMAIEE AR, HEHMME. €0k, EIAJED-4701 R4 “F SRS A5 R
APEREG VL7 I . H IR &gk 3.2 ~3& 3.4 fios.

e A BCR I VR R, AR BT B AR S /KPR 7 SR 1 T APk e e I TR) (R 51
W AR FRIG A, (HE ST BB IS e 4 S br AR IR) DA SRS IR o, BB REa 2%
NG AR 41

A EEMERIG BN T A T, Sl e bR ARG v, R 28 DA PR I AR SR Sl (1 O L 2

FEVERI AT SE RIS I, A2 S 0 T S E TR X S S e e S R, WA G ) R, 4R
BRI R R I W AR, FLAL 2R B0 57 5 A £ T B R I I AR Bl R A AR HE A VTS R Y

W, SRPE A REME R TR A IE R, BT AR AT A SE RIS N, BRI DR 2 A R R R A
FEL P EDORE o 7621 PR AR A 1) m SR 6 o 5 P 0 St R A A2 AR 12 T E b 1) I A E AR P R (1) o A
R YeE LTPD. SRR, FA kL. T2 KA SE PRI AL 7E ¥ 8 A5 38 IAE i 25U SE R

Ty BT R ) TS AN R A T BEAE 7 S R K M N AN BEIE FIIRAT T 2R 2% 1) i 4 11 %
FANBEAE R [ Y AR iR . BRI, A TEG BT T MO HLEL A rT S R0 T F . O T fR ™ ik
PRI RS, RS SAR A TR, AR S LB ARG, IR It GRS st . g ik
) RMAE 7 BT I e

#32 F¥SARHMERBRMEMFZHE FIRRE

RITE JEITA 112 I E/Y 3 % PSS
& EIAJ Xt EEfERYFE R 1E A LU IEC 68-2-27
ED-4701/400 RIEBWBEERT | | gu | SHMEE | BE | gy | |MIL-STD-883D
15 3% 404 12 h FE) HBEL - 2002.3
i, FFTEEMIm RN X1: (x2) | | MIL-STD-750C
B 500 1 Y1, Y2
HUBLT P A9 IT 4 . - 1 21 @ | 201622
> p— o sr/5m | | MIL-STD-202F
o wore 205E, 207A,
/FFEIEUB: *IE%ZI& 213B
[EEMERE |EIAJ AN 88 1B RE iR IEC 68-2-7
ED-4701/400 BT . &t MEEG) MIL-STD-883D
RIS 5L 405 A 5,000 2001.2
B 10,000 MIL-STD-750C
c 20,000 2006
b 30,000 MIL-STD-202F
X1, X2, Y1, Y2, ZIfZ2 BEE 154 | 201A,
(HEAE&ESH, F4DFES) [212A
12IEM EIAJ BT IR IEEIERR | ZUENRERALE IEC 68-2-20
ED-4701/300 TSI, BITIREN | | gp | OEEE | 2AHE & MIL-STD-883D
k367555 303 BT - 2‘3:; 5:)5 —— | 20037
- — = 2022.2
B 2155 10£0.5 POITIEIP e MIL-STD-750C
RIRBAKIATARY 1 ~ 1.5mm MIL-STD-202F
208E
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1% EIAJ e R A EIEER IEC 68-2-20
it it ED-4701/300 By T 2 B e 44 s | HERE | REAE & MIL-STD-202F
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R 5% 302 T — T 1051 210A
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(SMD &4 S o0rs | 25105 )
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1. 4I4MEEIRFZE S EG
(FEBIERD
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R
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1.6-2.5 260 250 245
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2. RHEER
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I 2100 4041 150°C. 90s
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7£ SMD B1ERT, HITMEMEFLLE
MAOWARTRE GREHE 104

# 33 FEBAIHMERBRITBFEHE (EHEMERE
NI B JEITA M1&S I E# % # EES L]
fnt g dE EIAJ MHBEE S SMD | EMERIRIGAT, 1EARFIRWHITEM. | JESD22-A112
MHZFiRY | ED-4701/100 RS B IREE L JESD22-A113
AL 104 RE3|REHRNN |EIAJ ED-4701/300
ERIT AN A | R I 7555 301
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AT FEPE R B0 45 SR HE R R R, A I B s m=1 BT R EHE R .
LR EEH 60% AIHEACE (AN 4A0E A 60%C. L) HER H & M r1E.
FHU0 R B 77 1 HEAS 3] 60%C. L. W .
1) HETHERITIERE
T ni AVRER OB 7EREAT Ti /NS AT S ik i 2 2 v AR, O niTi Sy SRR P TC R T A A
ME—w RS A Z AR, IniTi o TAER . B FEE, Ti AFLlng 2805 .
(2) 3K 60%C.L. HpE=

REMI R 3.6 Fron il 3 Brfelifedl ri (ol b 2>, o R 3K 60%C. L. HihsAe .
J

60%C.L.ifE R = — (3-7)
Roof TAER 4

A A] LU %/1000h,  x10-8/hy FIT (1FIT=1x10-%h) %,

F 3.6 @it r-J &Rk 60%C.L. HfER

r J r J
0 0.92 11~ 20 1.11
1 2.02 21 ~ 30 1.08
2 3.1 31~ 40 1.06
3 418 41 ~ 50 1.05
4 5.24 50 ~ 1
5 6.30

6 7.32

7 8.40

8 9.44

9 10.44

10 11.5

] Hr=11E, AJ=rx]K60%C.L. HEER,
BIAMR S T RIIZE K R 3.6 FHIE.
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34  ETHBEHIER A E TN

M FR G ] SEE RS T TR B, 0 S AR Es P F T fo 7 RGN ) b R A AR EE 2

e A AR T S SRR AR A)  WTBEAE A R RAR RT ARE M B AR e, L AR B A ) 4y
ARG, AR R e SN TE T AT

JEHRF 5 & A T2 KN, HESE 4 EN41 TDDB. EM. HC F1 NBTI &2 AT A K11
B R BB

5, B S R ) H A8 R, T P R SO FE . O T IS I A A S
PR IER T BT BERI SRS, RARIFEIF R BRI B, X ZESLtfY) DR (Design Review: Bl PFa ) f#
HT FMEA J5ike A T FFA 77 S Al P IR EE R R 1) s, S PE nl Sk (0 i B s RO LB, St 32 VT B BRI
FE L. fERAIN DR, RIS oA sCRU LGS B (R IR 5, 8 T & it F TEG St ins ik 56,
AR50 25 I S WA e AT SEPE Y P R AN BT R b, PR B BOdE AT R R

TiAh, ARSI R L ) AR S 4 AT O, SR T IR SR AL ) rT R T, ISR
“BFEEFRAEIHESHIE (EIAJ ED-4704) 7.

3.4.1 MIEAB R R BTN G (EUARRIT R AT HI S )

SR (R I 28 A A LA MOS 1 D L ) S R STA B LB o g AN Tt B L L 1 ] S 1 i A
{1 FRL 7 o Al AT BN TR, S S SR A R Ay, SRS T LA ik A T HE E

WP BE TR L (VN EAsE) Bl BRI R PRI o At R oA, TS AT
HERE o A FPREIYI G E SO BORT e LR AR (ppm/ £8) .

W R ARy R TEARZEL m B e BRI RO — R, A KR AR . R TR R 2 A T
PESEIN 2 H 0 B R A I L 451 R T RN LARAE R AP 7 A2 R 0 i A R T S A FH e £
Fe T EERE . B, REI IR ZZRAN R B PR R AR AT R ) AT FORAESE m, R AR SR NUE S K m RS S
o Bl I PR g o 3 R B v 3 4 PR 2 AR 18] o N I8 20 BT »

PRI )Y tay PRI RRTEER N R(ta)s SR I A9 AR R ) €I, W02 tast (ORISR0 R(ta+t),
M ta B ta+t 18] 1) SmAAS A R(ta)-R(ta+t) (ta s HeS00 SEpn i I TS I IRDD o 7EE, SRR AE I
5 1 R A pR AR R(ta) AR R 4 B R B F(ta) 23Rk DA ta DAk AL R'(E) AT (), U,

R(ta) = exp {~(ta/n)"M} (3-8)
F (t)=1-R'(t) (3-9)

R'(t) = R (ta+t)/ R (ta)
=exp [-{(ta+t)/m} M + (ta/n)™M] (3-10)

K IR S5 RAF R m AR SEEEARAN (3-8) 2, S UEZS K n.
n =ta/ {-In R(ta)}/m

HEIE m AAAN (3-10) 30, MRFEA (3-9) SRR, KL ta i st AE T SE L 2 P/ (1) (RBAARE .
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-~ 9
N
& 4
£ =
g ¢
2 5 2 o Rk
o L © — =
*/\ ] o) = o
x s &£ @
o
R
$

Bt fE] (t)

& 3.16 BRI RERETNF B

3.4.2 BABPERTNG] (60% AISEKEMFERMERE L)

TEIF YRR A AT I 2w ST e, ACEPH RE R D BE, 0 HS 4 [ vPAN T F v]
Sk TEVEMRISEVERT, SeSiii R SRS CUAEA e Rk WA A URRY ) R PR D
KA1 ioE A TR, ARG HIWHL™ RS A

AN F)RAT AT SEE TR 45 T e I EAT IR ] S 4

ATAEPE TR A R SRR R MG A A, MU A= i il 7 (Thfg: Bl A in L L2
CMOS 0.8um ; #%%: PLCC) W%k 3.7 fiur.

AFAEMER G 3 iR ee (W AHARES) - BRI MG IE L . A7 il 56 32 2 AT VPN 5 i BB R T
PR BBEER . SIS AR DL VPN BB 7= i P PR o PR EG 3 PP BN B8 2 SZ A8 T 1y i
i

DA G5 SR G A FH R S BRI R B 7, R I 4 R R4S i S IR B 38 K i, 3k
3.7 WL T LTPD (I ARTFARF) 1 10% SH/K s Sl iCEA T LTFR - (LA vrdiks) 1 10%/
1000h & & 7KF o

AN, e AT SR VORI A RS R . AR, DM AT OC JIS-C5003 (BT TR e R
RIGFEBND) AR B A WA T . NFR 3.7 P AR A5 ik i 4 sk i o .

R () xF @) 092
SRR I [R] (T) 45 x1000
=20 % (1/1000/Nfi)

=20 x 1075 (1//5)

BT EEKE ol 60%, PR RIS h ik r = 0, Bt AR 7 4 K1 60% (¥ R4k a = 0.92.

B AR I I 2 P AR, P E A (L B AR 2% AR 2 o i P 2 P 2 TR FRY e AR 2505t 5 o
SRS AF T bR

T 0 25 A1 P I e PR 3R A R SR L T o KRR RE A R e S I R L S 8. BUR K SR i
BRLBR I AN, (E R BESK X I A LB A AR (BT 4 &) o

FE RIR TSR by, BE ORISR, BRI S RINL I, AR AR A R e,
ROLEZE N

17 XS HEG I B2, TiSGAE ] TEG  (Test Element Group) 25 PP JERAU TR AT S0 . R AN 31
oot K0 S A R S R X SRR A R B BT AME RS AEAR R AR K A o b3l Wb 3 Sl A a7 it P B oK
(K], JIf HAE R B PR, B AR SR 36 AN < I TR /NI Hofbe o %, e bR, H2, E T3k
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PRAEAL, A R AT A T3 i P SR 58 A 380 5 o ) B 22 TEAIG

N TR SRS AR R A TSN, AA R AR B TR R R, B T AR AL
Wil W bRE e TE, BTSSRI R RIS BEANIA), b Rk T R v S CREEAEAH R AKCOT Fo ArUEA xS
GATHREEFTT . A R PRV, TR AT I T A AR BT FEEAR [ 1 LA AN i)
FEah CRIGE D RIS 45 K o A AR ], 7e il on L C 2%t CMOS 1.3um. 0.8um. 0.5pm.
0.35um 25, 7RSSR T RANE S8, FRvEAL A DIP. QFP. PLCC 2%, 75 & Fin T T 2R g B 24 [ 155 1ot
T, BeAE R g AT AR

F 3.8 s A HLE ] CMOS 0.8um diy il T T 2l ¥y, %46 PLCC. Al AN 5 1 HILAH ) &
I T ZRA " gk 3.8 Jis.

I EX A= RIS £l (R RS, BB EE (0.51%/1000h = 5.1x10-6(1/h). Ta=125°C.
AHEKF = 60%) A SH7034 #ke 3 (A4 (o 32 FH A —AN @ o n T 2B 328 (A JFR G HEZ
B WU AR R DD BRI 2 R0 AN G0 e Sl A . F ik, AR g R R AN A I T T S R
FIFRI—AAAN =R G. Jioh, 3 3.7 08 T TSRS 45 L, (F2 Sehr B pbeh & P By m] SEdE B k)
TG A [A) FHR IR ot BRI 2 T AN ]

% 3.7 SH7034 (HD6437034A) HIAIEiIA 45 R

e R E I &HG EEES
H it e =iaIE Ta=125°C. Vc=5.5V. t=1000h 0/45
ERME Ta=150°C. t=1000h 0/22
RBME Ta=-55°C. t=1000h 0/22
EREITRNE Ta=65°C. RH=95%. t=1000h 0/77
=R e iR E Ta=85°C. RH=85%. V(c=5.0V. t=1000h 0/22
MBI BEER -55°C ~ 150°C. 200 MEIR 0/45
wapdE 0°C ~ 150°C. 15 MEIR 0/22
12IEM 230°C. 5s. MAFBNEF 0/22
SRR I #1 5k ER 235°C. 10s 0/22
PCT Ta=121°C. RH=100%. t=100h 0/22
U B8 SIHIZE 5|8 E 25N, 10s. 13X 0/22
(HFEH HRED

% 3.8 f#MN SH7034 HHE/ L Z =M

BREYEBT/SNE LS SH7034A. SH7042/43. SH7050
H8S/2244. H8S/2246. H8S/2655. HD6433048S. HD6473035. HD64411F

AR U6 T m] SR 106 5 (RO B % °F 3 A 2 1 i A< Ul 1 — BED 3R

(1) EEINEIRLE BB R T

PR ARG T, REMEAL 45 1 ARG AN T DA 3R R N g, e b, L SRR A A EE
B BEAEREIN R A AR . Sz, R N g A A IR N AR HEA A A PR B N, AR Y R A
P PRAEL,  AATTARIE S 0T Rl i 7= A il SRR LA SR R . MMM SR AR L T2 TR e GBI 3R
FLEPDRINTZR DL SRR 2 5 o X SEBL SR AE S IR AR A rh A AR S B

SR PRyt P2 N3 1R85 AT el AR A TR IR A o BRI Ik PE LG e (Ea: Activation
Energy) JubnifE, ML RISRALEEAN . Ea ROEDBOR, WEEMEMESBOR;  Ea POEDBUD, I nid vk
HOBUIN e AERRE AT P IRIR 5 R PN b AR, Ea 2 e AN AT 4R
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Wk FR 3.7 (1) SH7034 v] SE R0 45 R i il TAE RS (125°C. 5.5V [ LAERES) i sk bl H 414 T
) 25
SERR AT A AT
Ta=40°C. V¢c=5.0V
e, B Tj=Ta, HATW RIS (Tj: EABERED -
W, I BT AR BRI SRR R (Ba) , (EEMRIE LARTIREG &5 R, ik
Ea = 0.80eV
T2 DL 20 RPN <2 B At ) o g i s %6«
T, VHELR B IR SERR AT A N g rE GRS REC A v .
TEWLEE g b, 3RS I B) L(Th) 2R DAL BE i 2258 y v J5 IR () 24 SEBRAS 4548 R A8 i ie) o B,
e SE R AE 45 1F T B4 I R) Oy L(Ta), )
L(Ta) =y r x L(Th)
RGBS R I AL,  L(Ta) Al L(Tb) KRN
L(Ta)=C * eEa/kTa L(Th)y=C - eEa/kTh
1EIE,
Ta = SEFRAEH B & (40°C)
Tb : AL AAF (125°C)
Ea : ¥u%AE (0.80eV)
k : BRZZ2HE (8.6157x10-%eV/K)
C : WH
PRI, A3 20nsE Ry r
L (Ta) B eEa/kTa
"~ L(Tb)  eBakTb

vr

— e {0.80/8.6157 x 10-5 (273+40)} /[ {0.80/8.6157 x 10-5 (273+125)}
=561.8

DL R WA T S Br i FH 45, T i 645 560 fi5 i inidivE  (HEH 560 £ ik A& A=t i) .
PRI, SEBRASH 254 N I A8 T INFR] L(Ta) 2k
L(Ta) =560x1000 (h)
=560000 (h)

W RS SH7034 R A7 i i Al vl SE ARG A, anpy s prid, W g8 4 A MR R -
ks = 5.1x10-6  (1/h)
DRI, FH A% e o 5 DA 3 2R 80y v 45 38 SIZ B A FH 462 1) e o
ki fE % = 5.1 x 10-6/560
=9.1x109 (1/h) =9 (FIT)
9 (FIT) 4 SH7034 (fIF5E .
IS AL T AE 1000h, AH Y TS A FH 4 R IELfdH 560000h (2 64 4F) , {HUE L PR dESE
{# ] 560000h (5L Fr RS0 BBV AN, M TAEPRIN S K TRHUT RN i, fgi i e AR R 5
SKAE I S B A5 FH 4% A1 1 e ot 2 20 BT o
FE AN BV PR A P IR 6 w10 3 P R v R e 4 R B (1) R AR I ) o ERE DA AT R s M R I
BRI, A IS5 R SE bR A R AR R CR AR LR 78 AN R o — i T 125°C 19 TAE RS
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(2) IREEINALE RY O RE R T
TR PR PRI 1, 25 1 AR AT S I B AR A 0, AT DA ek R 3 PRt 5 e A AR AT B R
e R R SO W B 0, 5 S B R FH A B RN AR A LU A, REAE RN TR P A A e . BT, W OHR AR ER, A
B SR AR A B B0 I DA K ) Jo 2 1) (R AN AR S A e A, At g | A R ) P BRI LA S Y, A IR
FEE I g ik e AR BR AL, AT IR AR () A A2 o i, A dsb e ar. o) S W 4 T i RN % 5 AN R S R YR
T BEAG PRI i A A F IR S AT A R R e, IR AT
-65°C ~ 150°C
-55°C ~ 150°C
-55°C ~ 125°C
-45°C ~ 125°C
0°C ~ 125°C %%
T PEEAE A 1) A o et e R e T e R R PRI 22 A it B U D B ARG 281 vy i PRk 55 A A B [ B8 v
U R PR AF IS 1] o
N3 S Al 22 AT sb b, R sevl s, 78 S MG N 2 (8] OB Rl 37
INN=InC+(-n) * InAT
C: Wi
N: W2 B3
g, BAAFA R IR AL N 522 AT 09 n IRO7 UG, R0 N = CxAT-"
n R R AR LR AN ], n DB, RIS A5 AR I A s n ARELBR DS, K6 4% A4 1 ok e gt
/N o FERS S BEAE P GRS 45 S S 2R N, n IR AN BT IAE

WL F 3.7 1) SH7034 1] FEME S 45 R JE AR (-55°C ~ 150°C X460 ) Tl SEFrfd FH 4545 R ik
WA SAE T 2 ATb b

ATb = 150 - (-55) = 205
SE AR 4 R B 2 ATa 2T Y5 ON/OFF B s f Rl L k. B, THEEEANE

AN E N PRI ONJOFF il 72 LA S A 5 AT FH IR A0 3 AR A I 22

ek, Bk

ATa=40°C
Wik n 2k 6, NI A AR TS bl A IE R y o b

Na _ CxATan _ ATa™n

Y9="Nb = CxATb-N ~ ATpbN

40
= ( ﬁS
DRIE, AT SERRAT 45, BRI0 2c 11 R 4 R0 08 2177 i IO A 4
1t SH7034 5l -rh, R 20hn 458
-55°C ~ 150°C
200 MIEFS  0/45
JIT CASE B A FH A SE T (R R AR PR 0N
A EL = 200 x 18,120 = 3,624,000
TR AE SEBR AT PR LS T 1 RSN 10 AMIEFRFIRE RN )7, FELL 60% AT SEAKF- Tl ik %, )

)6 =18120
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0.92
45 % (3,624,000/10) x 24

AR =

=2.4x 107 (1//Ni)
=2.4 (FIT)

REFHI 12y 3 (FIT) .

FESCANIELSEVE R Y, TS AR ok e ) v o vy B8 IR A, BB A A B B P A ) F 300 o (EL 820
VER: USRI RN, A I 2 U5 A SR A AN A A b R AR LB 58 A AN IR R el ) . — i )
V1R 20 L i v R g I DR A Ui B T

(3) MR MR IE BB R T

FE MR DR E sk AN IR Dy 0 R 2R R R g, i Ik Y R N ) AR 5 RS B B (1) A Ak 25 0
VBRI S, T Y ) R I SE AN AR B A, AN T IR s A R P i A o FH BT A JE 0SS 28 i BH LB 4%

ST (18T P S 6 A s i o Y O P X 0 A v iR RV R . AT 1 M T 4 AT 85°C85%RH i fk LA
KeHxJy HAST  (Highly Accelerated Temperature and Humidity Stress Test) (K] iw i /s (100°C LL_E (¥ ik
SR LANSERL BRI RESAE) 5 JE A LR A 65°C95%RH JiCE LA AR PCT  (Pressure Cooker Test)
() Fe e R B (100°C LA B sl 4R 1 AN U DL B s 454D o

i 36 1 PR I PR R A B RN O . PR, R S e ) 5 R K M R R R BT A e e
HE. RN ENLS G

L(Th)=C - eEa/kThb . (RH)- « V-o

e,
L(Tb) : #ir
C s HH
RH  : FHXERE
n : *Hﬁ/ﬁﬁ%ﬁ
\Y; : AMINH R
a s MR REL

FEAR P A X0 45 R P SE B Al T 45 PF N OB, Eay ny o EAANATD RO R, XSG PR A B A
A

PAFR 3.7 (1) SH7034 Jg il Ui B, FR 4 il e i Fs 050 110 25 SR 00l S5 At FH 4% 1R 1 (e B e pr) AP B
AR S BR AT I 441 «
Ta=30°C. Ve =5.0V. RH=85%
TR P PR TR 2 A
Ta=85°C. Ve =5.0V. RH=85%
I RN
1000h 0/22
A S A r g 2 (0 FO0 20 R A T
DRI Ay BB 30 4% A AR S B A FH 4 A TR B A I e AR [R], - BT AAS R 20 AR FE R 4 o R R R
Hon,  HT SRR I
A AT R AR b, T DAASBRARR 5 « AR DART I 45 2R, RBaiG ik Ea by
Ea = 1.0eV
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FRPEBTAE R il L(Ta) AT L(Tb) 4374
L(Ta)=C - eEa/kTa
L(Th) = C » eEa/kTb
7L,
Ta: LR (30°C)
Th: I B4 F  (85°C)
Ea: #usfe (1.0eV)

k: BX/RZZEHH (8.6157x10-5 eV/K)

C: Wi
RItE, RIS AR I Ry H R
_ L (Ta) _ eEa/kTa
" L(Tb) = eEakTb

e[1.0/{8.6157 x 105 (273+30)}]
= e[1.0/8.6157 x 105 (273+85)}]

=359.6

yH

PA_E R WARDR TSRl Y 2 A, W BE N Td 50 2047 359 Ak (R sk ClgRas i A= IS T e 4 4 359 432 1D

PRI, AESE B A6 0F R (AL F I 1] L(Ta) 2

L(Ta) = 359 x 1000 (h)
=359,000 (h)

FESEBRAE 464, RETNIE] SH7034 [k e

Mk = 0.92/(22 x 359,000)
=1.2x10-7 (1/h)
=120 (FIT)

VS R R St S VUL PR A TR P D 6 1€ i R ot P8 e 0 e 4 R A A e o B 5 PR s T
(BT VT = R RO S B A BRIy, A7 245 K Sz A FH I R R AR it (R AR TP pL R g R
[ ) o ZEAH VR B3 100% 553 i B 1k 100°C I,  PCT I T HE AR WS LI, P LA i i

PR TR L AT o [ A R

ik, MRV - NIRRT, BARRETS BIAE R IR A A R, (ERAE SRR A

(4) BEGHERE & S BRI T R R T

ISR O T AL A, REHEST bR (B A ) o EGE,  d TR R AL
PN REMCER T Bt . R 2% R B — AR A R K T REAF AR KU, IR O RO R U i BLTR A 24 H

DRI B B 50 A 401«
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® =1l

A AR, AERAMRE RGN AR Tl . R B SR IERS L (m) MIRES L (),
FRNEEE W N RPTR. AR, 200K 2 AN FEFEI i e A R AR b, LB L AN R A b, R

Fit 7] — FRLER AR 5 — AN A

%* 3.9 WEHIE

HRERTE (h) HEEE i
3600 0 f$EF 200 N B FER 1
6000 1 HE 2 4
8640 2 FHE 4 4
13140 5 g 10 4
17520 10 #Fig 20 4
26280 17

A5 BT PP W A R T B AR AR, TR A AT 2 I 3.3.3 F5RY (2).

o, AT KB AR R s

AMHE: InIn WR®OY) =InIn (W{1-FOD =mInt-mInn
AR In (t)

eI AT FESE PR AL F(E) 1 % %11
N I €2

R

PHY =InIn (U{I-FO) ; A2 m; Bifl: X=In(t); #H: b=-mlInn
N, Y=mX+b AEZ.
DXk SRR BB 7R D H(E) = (V)™ BT LICRE e S O £

INnH®) =m(Int-Inn)
B, 8 AT R R R 4% S 0 S 2 FE AT € R0 H(Y), PR N EZ R, I HAERE m M. @kt

A, BTSN R S A T A RS HL

ST EES M 3.3.3 Y (2), &P IR BRUAR .

# 3.10 ERXZ*E

HpERTE (h) X: In (t) SR REE: ChD FEIAXEEE: H (1) y: InH(t)
6000 8.7 1 0.005(1/200) 0.005 -5.298
8640 9.06 2 0.010(2/198) 0.015 -4.12
13140 9.48 5 0.026(5/194) 0.041 -3.194
17520 9.77 10 0.054(10/184) 0.095 -2.354
26280 10.18 17 0.104(17/164) 0.199 -1.614

WRAEAF 2N BB ZR AR AE BT /R B BABUAGZR B B 3.17 P i eI A 21 LU .
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y=2.4843x—26.763

0
-1
T 2
£
S‘ /
m -3
4&_:1 /
W\‘ [
-5 /
°
-6
0 5 10 15

B/ X: In(t)

3.17 BEEHRERRNERZFENFG IS

Aeil I Ik B y = 2.4843X - 26.763 RN In H(Y) = m (Int = Inm) HFER B RZRK LN A4 :
FERSH (m): 25
REZH (n): 47,700

343 B RIRFEH R BTN

M AR IGIRSH m > 1, FrUUS R0 b, AN it py 238 584 SR < (1 I 1) i SCATR
AR o AN AR B SRR 0.1% (I TR]E XONTR A i, A4S il (TR P4 B JEHO T AR i
BEHLEE, 727 S, AR SRR AT APIRS TIPS A, I I T LB R o 5 R, A B R
N 0.1% (TR I A5 iy, A= dh il kB, 8 I JgiA 7K A1 3 HE FR) P i 5 oty RS 6 i 7 o

3.4.4 B xFEAHTN
FEF= SR RT, T2t —E i (O ST AR I (WLt AR, t UG IR AElkATan

IR BOBTRIE R (t) JERIMEREEREL (PDF) A f(tgit), W f(ty:t) iTH (3-11) KEXx (ZHE
3.18) .
o Ftp+1)
flto:0 =t (3-11)

FEIE,  R(tg) 2 ZIME] (to) A LEFR) AT SE L R 2
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F(to+t)-F(t0)

DR ]

L/

to to+t
At i)

B 3.18 FumFHFdm

FER TR BAT R AT S T R R 15 o6 2 1(10)

m
m-1 _t

faw=rﬁ$ e (3-12)
T FR R (3-12) AR (3-11) 20, ML 25 15 pREC N
(ty 1) = m(ty+ t)™" .exp(_ (to+ D™ —t" j
,r]m

" (3-13)
DRI, 97 228 i 1) SR RO 28 F(titg) oA R IR (3-14) =X, et FH b XG55 il 7
F(tg:t)=1- exp[— %] (3-14)
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B VB B 3% 40 L 51

WaRWIREE 1/k
< 1/k
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NBTI 1 E5
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Al I 71T % 1k4/
HEEIR —
ESRMEFEBNIELTR =1

4.2.1 SR (BEEE) RYBRRRIE ) Q)

b SR 3 R, MOS LSI MM A A WAL R iy, ro s Rt E R R R S o R, T4
PR AR RE R4 =, MR AR SN T L LA ST = R it R L 25 it 1) F I it FEE 35K 1) 4 ~ B5MV/em,
AL AT SR R AT UL L

AR 4 St 27 5 = 10MV/em I 4 iy, BIMEZE SE bRl PR S SR AR, Bl I e (4
B2 RN, L% Hh TDDB (Time Dependant Dielectric Breakdown) , 54 (4D I 2R
IS S H B ) b I —

(1) ®EIMK

— AR M I P 6 TDDB BLG AT I vrEAn,  RIE 52 H TEG  (Test Element Group) #EATVFA. b
TDDB 50 25 R 1 7 un & 4.10 FE 4.1 Jrox, EWHL IR Kecaii e, Ret 5t & 42
i, 2 N HAE TDDB f b pii 2 .

MTTF = A x 10 -BE x ¢ E&/(KT) (4-2-1)

RCJ27L0001-0100 Rev.1.00 2007.09.26 nNS
Page 59 of 248 RENES



Fa4E FIERGRIKENIE

1EIE,
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A: EEL
E: HIZME (MViem)
k: BIR%% 2R

Ea: #usfe (eV)
B: HIZMERE (cm/MV)
T: GHEE (KD

X T TODB IMEYE, SEBR bbb, B 4.12 PR Minag (B stk OO, mg i fEm s F
PR Ea, L (4-2-1) SREAT 56 PR Y BOUAR-AR 6 DR o 524 ) HORIASE 46 0 T TP A9 TEG VPOME, il
Rt T TEG VRO, ARERGR RSN 0.5 ~ 086V, MUMIERAL P (cm/MV) [9fH% 1 ~ 2 2t

10" ; :
N\ ; -
10 \\ tox=4.6nm
'%:108 \\
i \("Log TTF -1.7E
ﬁ 10° \(
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! 10 N
" RN
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10 N\
AN
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E 107 /
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& ok CL/
N
= 100210/
10";
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2.4 2.6 2.8 3.0 3.2 3.4
1000/T

411 TDDB HIEE KM

Activation energy(eV)

(V1] e S S e S M S . |
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Defect Generation + Connection

Oxide Breakdown

E4.13 @igHEHIEO)

(2) WpEHE

TDDB [ MBEHLIREAT 5 BB, Sl i @ A A AL

T A A s, 38 BB A AR LN JRE A 13 T BEBIE. B B R R 38 o,
R0 28] IR 8k 50y ko Bk 27 i ok B B AT LIS, R HBIAE A SILC (Stress Induced Leakage Current) o 41 5 e i 4k 25
BN IF HAME AR HE R Si AR, sl S K R IR A A (B 4.136)

n ERrik, TDDB IG5 R BB BE S CRIGRIED A 5C, P LA ARl gt 5 78 7 JU 48
IR IR p R SR EAT P it . Sdh, T2 BRIOCHEAE T A B 7 AR Bk A K Si0, 58, BT LA%EfL
R (R J g AR

422 BB
BEAE AN T L 2R K, T ZEAWE Sk SRR Sl . (EE R R 2 B R 4R )R A
WIS S PRI RS, BrCAHECUEbs (IRHERAD (R
ANGE b HLYE F T AT A A e, R B R AR R P B T I H 5 . DU & MOS FET, 71
TR AT B R i it B2 7 A R T IR, A X B OB 70O e i s F 3k
FRRER, — M 8T O AT 28 Si Ao IR AR A IS 2 1) (1) 3522 H K RE S AR 1, IR SSai plve
AN B, 5 R AN GRS MR R e T er, 51 MOS FET BB (V)
MpsT (gm) SERREMR LA, X2 SRS SRR R A2, RSB, Ak, dhi
CINYSYNESIPE VN SR NVEDAN i = R 0 RN =/ R0 2 I TR [ B ol 0 N SO = e R 5 S s AR
E TR 2 B G AN 118 L1 N TPT N (/I B2 SWAN 1 B 130 7 2= R cOANZ B B B 2= e R NG 1] 5|
4.14 iR,
1. RWREBHBRIRFIEAN
(DAHC: Drain Avalanche Hot Carrier) v A\ (7) (8)
2. HEHRBEFEN
(CHE: Channel Hot Electron) A (9)
3. TREHERBETIEAN
(SGHE: Secondary Generated Hot Electron) yi: A (9) (10) (11)
4. #ERHBBFIEN
(SHE: Substrate Hot Electron) ¥ A (12)
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E Rk MHEAY & BEi5(>10sMV/icm), &4RERE ERERHFE, NREMIE, FANFEEZEF
$HImALEM: Vg=1/2Vd(Isubmax) FUmAFKM: Vg=Vvd
ER(Vs)  #R(V) WmR(Vd) TBER(Vs) R (Vg) wR(Vd)
: 7 ¥
Is Ig Id Is Ig Id
4 Lk RE i FB AR L s i AR
n+ n+ + +
S FERRX
PEISi# PEISitE
NMOS Isubi (L

Bl 4.14 RIFRTFHEZE~ENE

DAFETE W 10 AR R DO A2 ™ B2 A I DAHC S, i S Ui WA T IS . WEl 4.14 7R, 45 MOS
FET MR MAMINEI R, LA Vg < Vp (24 194 38 Bl 29 A% i o ELAIAR i s/ TR LS S 00 A BildEAT
Wl

BEn IS I I, AR T w7 DX . AR i X, R AN 1 F 3 DRI AR B ) e
Yy R AR R (Impact ionization:  REAEHLED , PR 7O o AR ORREE 2043 7O i) A JER BN A JER L VAL
7 HBRAF R B 0 H 7 5 220 A OJF B AP . PRIk, MOS FET RUBIME L (V) MBS (gm)
SERFPERESAL, DAEG D™ o Vee IR TR EE . WE 4.15 P, Il oo e S s 50
T, HYERS) , St E .

Vec T IRATZBE (V)
= =2 NN W
o ()] o ()] o

o
(6]

10° 10" 102 10° 10
ZALRtiE (h)

E4.15 ZUBFERE CRREE #REFS

PR F oD TG ar t IR G . JlE, m R 3 2247, B {EAE 100 ~ 200 2 [Al,
t=C x Isub-m (4-2-2)
t=A xe-B/Vds (4-2-3)
7Eit,
A. B. C. m: #¥
Isub: 44 i< HLIT
Vds: JwAk L
D AEEIR F AR Z G AR A R R VIE K. R RS S A DL R 4
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2 SRR IO 1) R 53 g e L A ¥R s W B Y05 P A A PRI PR B, AL R T 1 25 A I P8 TR i st
I T . B, RAERIR A R 45 MOS FET AMNINRN 11 (4572 B &6 MOS FET Ay iz TAF)
KA 5 i 2 AR LU SR P 3R sl /0y, B LASD T ik Si A Jes i il 7 5 i A ZE RERE (O MER P (0 P34 T L B
HAAK, FFHIBEENAEE. Kk, ARG TN, IR N R IO, T
AT kAR LR, NS U0 A AR . YIRS 5 AR I AR T, BT DA B e
ANFIBENEAIE R 80 1o ARG DL B, RS g AR 715k, BrUMRIRVEM R 2. (H2, B
M A, YR R I BRI S |k T Rl B B AR A, AR A AR R ™ A . (13) (14)

AR T B G 5K, Wi 4.16 s, Jui) LSI RH T LDD  (Lightly Doped Drain) 4544
(1) MOS FET, 4522 F1 MOS FET [itlkam g et 7ah, fERITn, BEFER RO H 5 Ha B 1)
MOS FET 144738 10 LA E IE A Ak 82 i HaL B 140 P S8 IR 1 e T PRI AR T R AR 26 7 T R Tk

<LDD##> <BELHH>

& 4.16 LDD &#3

423 NBTI (Negative Bias Temperature Instability)

P-MOS FET ) fifw /& BT (Bias Temperature) W 5B HIMSE (Vth/IGm ) FRoh NBTI. B4l
AL AR, NEB MOS FET SOk, ML miBe] 5. NBTI & r Stk — AN EEH .

(1) WEIRR

P-MOS FET () NBTI IR 52 (Vth/Gm V%) 72 HH S 1T RE S IR 15 i DA KB 4014 J8e w1 Ha fir ) 38 o
gl . (15) (16) (17) (18)

NBTI BLRSIEN Vih 5475 dr t A BRI LI AP, T3 A8 LT Wb 2 .

MTTF = A x 10 -BE x e Ea/(KT) (4-2-4)
7EIE,

MTTF: “F-34ksEmffa) (h)

A: HEL Ea: WuifHE (eV)

E: HIZE (MViem) B: M RE (cm/MV)

ke BRZE 2 HE T: ZEXNEE (KD

SEbr N, B 4.7 PRI U, IR RS (Power law £ BRIEEL
A9, W FAFFHLE RN S R0 B, wRARMELE A (4-2-4) AT 92 Bl I B0 .t T C R ROR TR,
WEAT AN, AH A2 W) Bl F (30T RE (A AE 1eV Aidy, Wit B IME (em/MV) £ 1~ 1.5 &7,
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C:constant Temp=200°C
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419 AlfZ&a®miTH

PP BRI AL 2 Sk (RS S 14O . Wi 4.20 PR, <Js i1 8 HOR @ik
AL AR S ORI . I EZ P IR 2 d, WA IBRIEIR S, T BRI A% 88, iR S
RGN I BEA AL I A R, A AR T AR, BT AR T it 2 G R 3

AR T #ERE
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420 Zm Al RSB, &R BRI

FLIE AL (1 i B A R — R (4-2-5) R IR:
MTTF = A x J-N x e EakT (4-2-5)
7EL,
MTTF: Pl Ch)
A BRI SE M RIA R e 1R E
n o W
Ea : JuhAE (eV)
k : BE/RZZE AL
T o BEIMARHERE (O
4% J.R.Black, Mjn=2, (24 (25
T AT E,  Ea fIfHh 0.6 ~ 1.0eV. (26) (27)(28)
XTHIEE, f£AMLERTE, FEEE ETE, B8 (W) FEK (T SEsa s /5 0 2 4 8 it
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(1) o SRR IRER

BELA - SARAE Gt ds KA AL . AL 1) 2 — & T.C.May 55 N R R I — IR SIER o 451
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E4.24 TFiERITAYIRIE

FEN, EERAERGE 1. 0 AL Z BAL AR P = A R, By “ALERMERL” . ZEA7Ef B 0 B BOIR &5
T, MRAEAAE IO S BSOS i A, R SR A B, Pl s R 1 Bk 0. ARk AR LA,
T B Ik SO AR AT IBOR o 78 AL EUAT it B G R B0 B TEOR 8 BRI PRI TIPSR o0 SR8 AN 2147
LR, LS AR A . W A 2 A LSS MEHAAR, B A R R 10 MRANAE; AR, dn SRR
AL T 7 26 Ay, 3 2R 15 B 01 IR BIE

KPR RS R IR AU s ARG o L P AR (B L 150 B R, A =42 10 A1 051 1) 2
Pl o S3hk, BRGSO AT A BTG s R AL, BT DU R A 2 5 A7 as TAE I OG: 1 J5 3 A AE 4
A7 2 P AT A 00 A R I ) P 7= 2 o AR, T D S A 1) R PR IR B e, DR ZR R IR R AR R
1L
(2) HEERENTMAE

P A28 1) o SPER B I MR ET R, EAA kS I T Sk R JEH T . 6 T VPN A7 il 2 SRS 1R 1)
kR, 2GR VPN Ve R P S U 9 7325, AR IR PP I v 75 R R A it A T A I T ) M 42

Ban, IR SRR R, 7R 500 ANMFER VPN BB AN FIT s s, 5 2 /752 2000 A4S/,
R AR 7 i T2 R R, i 23R B0 AT R R VPR o XTI, A D AE RN [R] N IEAT PRI I 5 o
SRR A IR v, W AR NG KA B 4.25 FoR, o B LR IEECE RIS A BT AT VR
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3. INERAE kST o S 2 (V5L

(e KA RAA T, A5 R L O A AT A . 26 5 Al PR BETE I A o B2k, H 2
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E4.26 RELERREREERMIENR

H, FEREEAAAERS IR R, 1A S ICIT b A AR AR N, B Ol 5 A v oy 1 AR 1 E 5 T
Mo PRI, Tk S v Al 4 R IR 2 A 2 DL S M B A IR S R A SRS, AR B AR fr i, 3BT o PR
E.

AN, T JLEER, EPE M IANA ARHARERE T, o SR LIAN T  (FP R ESD [sl
AREZAM, B8 FEEPr L, JEDEC Hyu T 7i: (JESD89) , MEHAEN, JEITA IEZEMTEIEMN 7.
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4.2.7 EFKREFEEZBHATEYE
e SRR T, AR5 S AR B A5 BATAZ 7 KBy 2 Fihe
1. WE4.27 s 2 B i g, TR L & RULEAE A 50 Y TR (R e i g 2 7Y
2. WIE4.28 17~ MONOS U7 i 2%, LA 1K v 1+ /25 7 & FAAE MNOS/MONOS (IR Sk £ 475 8
PR

WAk, VRN —ARAED ke th,  F1 T R 9 A BT 40 BCRe 1 1) FRAM 77 s FIAH AR AEfidi s« WA 7 it
2% (MRAM) %,

CLIC Y (R A T A A s R DA A0, U BHAR 2 A7 i 4 ) 5 R T, i) v i N — i an &) 4.27
P, @hlmtle (Vp) FIEHI (Vo) Ak Ytk iz et . 7Edm il bR it mr s X, YAt A%
WA mREE T, FIMHIE I Si s R AERERE 2, P AR O

Vo AR
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TEAR @ TR
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PEIFTE

B 427 FRREGFHBTHEEEN
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TRTREPRE . BRIt FRREARE C5) W8 0, ARENIRE GEED W8k 1.
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B IR (V) 2SR R RS I E MERR RS W E 4.29 Fron. A7 fifi GAE SRS Ny i B AR5
TEHEBRARAS N A I B

(1) BURGRIFHE

i bprik, BUZBMAE s A (B0 PN BRIE) BT S EE, JFESR B KRR EEIL SRS
CHL TR S AETF M RIR ) MIRE ). (EE, SREAKNIEPERRAS, L e ORI 1 AR R 30
Peo BRI HL I AR AP LEI A B A VA D B PR T R AR IO R R TR AR R e s BELAY 2  BRLt, A
R L AU B 1) o L 24 2 v 5 PR R ) s i o PR PO 5 DS PRV st o Pl 7 (0 3 sk, R TR RS
TR R (4-2-6) NEIR.

Vee(t) / Vee(0) = N(t) / N(0) = exp{-v * t * exp (-Ea/(kT))} (4-2-6)
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PRED MBS (Ag 8L AU BEZ) R DUHT, P SRS TP b b LF A2 th o | Zet &
TR0, (R RAE 5| 2 & BORMUS THONIEED, RS 00 RoRs BEA AN B Sh Al 5| 2 B 15 (K w] SE R
B RERTERISR = o

SIS A SR T AR 2, ORI TSN MRS AR . H2, Au-Al R s
T MBI AL S DI RN  AE K EICTE S i 5 A E AL IS o — FBORs Sl <z s AL S R A 56
7

ARETH Av-Al SR T RIREIIRR, W5 E R 5Et.
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75 Au 51T, SRR L AT Au 51 IR EE B Au-Al #2450 78 Au-Al i 65, 2R
T2 il T A R A7 - ARG, A Al LB 00, e S EER A ML, Mt e H] 2 T AR 1
(KIBE 3 BT PRI AS R, DA AU IR 22 X FE IR

HE 4.32 050, Au-Al T5EREZFEREREY . SENAEWR Au. Al FIPERINER 4.4 Fior.
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110 1060 —<
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100 / \ — 11063
S 90 353
N > /
5 o A
% 700H—660 !
625 \ | 624 /,
600 642 - i;"- 41545
569 -—K
500 ARG
400 575] [P248
I—-h—\
300 .
0 10 20 30 40 50 60 70 80 90 100
Al Setp(EEY) A
4.32 Au-Al EEHREE
Fx 44 Auv-A £REELERIMER
Ew RELEH WRKE R (Hv) He
Al f.c.c. 2.3x10-5 20 ~ 50 iR
AuAl, CaF, & 0.94x10-5 263 %
AuAl ZnS & 1.20x10-5 249 x
Au,Al PN 1.26x10-5 130 sEeE
AusAl, y -brass #! 1.40x10-5 271 G
AugAl B-Mn I 1.20x10-5 334 Bt
Au f.c.c. 1.42x10-5 60 ~ 90 %
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Ag B TR BB IS . T DO TR SRS R AL S DRI/ BT, R0
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@) Iz

URAE R AT TR T8 B BIIRET Ag AR, s IR RAE T, Ag FELE SRR IS I i
KO BLIREE M ECIR (LI 4.35 Pras) » G5RAT R BE - SR R 248 Sk r PELAEL P A1 s Aot o
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WERAEAMIN T ER S Ag FEAZ TR A K 23, FERIAR A A (4-3-2) Ik 27 S v -
Ag + OH-— AgOH +e- (4-3-2)
DU AEBE E B S (AQOHD) AR AR E, Pt L% (4-3-3) satkAT 70 -
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PR BOIREAR (AgyO) HE— Bk (4-3-4) SNHIAL A [ B«
Ag,0 + H,0 & 2AgOH < 2Ag* + 20H- (4-3-4)

KR, AR AgyO I Ag B T g E)  OLHE Ag & TR AT D, E K BIARINHGE )5l 4
JE R :
Agt+e-— Ag (4-3-5)
WIE 4.35 s, A IR MoK B O REACIR, DRI A i S ) FL 3 i B R R TS R, BT A ELIF
B R B I e

4) MRMERERFAR

g S I R AR F W F R, fERNXH, FTEIRIEX LR, BRI R A
1. FEAS ZE T HL A )
R R B IR 2 — ik 2E S N, BT UM I B e R a4 BB ) 8. 54k, 81 e AR ) e A - 1)
B[R] KA 5 WA 22 Jl R L s 5 TG A IE LE
2. WHE
YRR, BT B TR I R LA D, AE P v A 2 S N R, R IE RS .
3. WBE IS
VRN BT S M A K. T, AR <50% I, BFANITR; YA =T70% K, B
TRLIREIE .
4. HERARIIFPE
Y SRAR IR R RN 6 B IR S A LU . W, ST IR IR E M. e e W ik K i ik
M, BT R AR S, X TUaEt NSRRI AT R, R R AT
5. BRREFIKI
AR 222 B 55 A 7K PR oy B A A A /Ky AR PR AR ME L, BT AR et FiE# . o
A, KT (1 PR U 1) A P v s R 1 8
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X Ag B TIER, NZFREAMAHAN OUHDERE B ) « KA MIBE A Ja BRI TR ZK,  $R 58t
FEARFALIORT S, X —mi Py g S S n] LAy B e i, 4] Ag T Pd 5 5 LS I 2 ¥ B
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JEHAEZ SIS R A s b, O T B i T b 5 RHESR AR TE LK 5 RIAZ T 5 1) A 5 1 B
IRV R AP TS A A A SR fi i [ 5 | B2 o {ELRE, XE Cu MR S RIHEZE, 15 Cu #4 AN
SRRV Jie iy ARG G PRI A5 N 5 R A Cu P il # . AU Cu ik,
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TERAIR,  Cu BSFRsede: 7EBIN, s I 1) i i AL 225104 Cu S @ AT (S HE 4.37) .

FAAR M5 1 A e 5 3. =TT

‘—T —
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R SO ¥ i e o et o
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INIE Cu & A8 LRI R Fzs e AE RS, il ZEHAT IR, BRSO A

1. WAL ZE R N T B
Cu B TP ai S, IR AN i O 1k R I F) L F A, 22 pl S Bl L TRV R B LE
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WL, PHAR AR 2 S N R ke, TR Cu i i A% .
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PSP RAC I AR A R O B Al AR BB By, ISR AL TS, Wi SRR AL S I fE A A=
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#*6.6 ESNIREBIAEFE (B

R I A 517 &N NimERREST
v lES EEREE ZNRE KM T RIRER
88 1 B B fch-c B1% 1L
WS IE R ol = exp (0.6/8.517e-5/ (273 + 165)

1=

RABE&HA—EREA S RMERARERN Tk,

f5lan, EEESET, AEESREARLITRE, WRESE
NEREXKAZINN, MITEEELHMNENEESEER
i,

BB Ry T) 2 165°C, FH—E K% 10 NMhET; RIZE
EERRR Tj 2 125°C, FH—XITH 5 MEt.

LA EMR GBI A T =175°C Bf, HE LREHBEYTF
AR K HTHE D/

BE, BiR%E M = £ x exp(Ea/kT), M Ea=0.6.

exp (0.6/8.517e-5/ (273 + 175)

=0.71 &
a2 = exp (0.6/8.517e75/ (273 + 125)
exp (0.6/8.517e-5/ (273 + 175)

=014 5

ST 175°C AT MR A B A KPR E A &4 t
t=0.71 x 10 /&Y / 4E x 10 4£ + 0.14 x 365 H / £ x 10 £ x
5 /\&f/ B = 2620 /)\BE

1555 i3S A RO B IA RS B2 HI 7E 1000 /N LLA, XXflt/e
MRERIEREEE.

WRAEMTRIINET, MEHRRZAEE. W, FEA
N A HERAE MG

BBEIALE A n ASSEBRALE ] A

ti o FEMAERIZE AT I, 5 AN AE T SERRAE TN K AR 1]

ai = FRAESAFRIEE | S0 2 Rl R s 22 2

WERAEARHESAT T LRI N TR € * od o, IF FLRE A A0 P A i o B 1), )

t=2ti* al

Un AR T SRR 1 A A D bRt A PR REAT V5, A S B A P A 5 AT RS FH 43 i 90 ) A 45 I 77 iy

5 g 1] o
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6.1.3

XK AtERI ThRE 2R BT R E B EIN

PRI EAT ™ i H S IR AR ORI H LR i H b BT WA S B R E H A
IR H o AR it H b AT IR B S R R, BRI 22, TS SR T S IR
B, KRR R LR AT b dE SO T T LB, B o A 0 L A P e R B ORI P SR

& NS
61 MOS IC FTERH f BRI P= A AR B 1E
No.1 TR MOS IC F7ERR L re % B =2 BOIRZ A
BRIFRIFRE MOS IC
B AR BARRRENNREARE.

LOIME/ MR/ RE

1% MOS IC B1EHRS s R XH, FRiFtRRAENTHFREMERRTE MR
MRERAKR, MIFEIRE. LT 4AYH R LR T BLED R FL B4R L 8951 B 2 8 Ay st F
i (ARESIE) hEAER.

; ]

| WA R 1. REDRI R B AR T R AL I KB L3 E TR

2. MEFATE (HBTE .

3. WIEDRIBESIRES, £ A FIB ZEMREEEDY 109
SRER

S 2 EEREE R A 2R IC BB A RV IR BE

No2  |&flm  |BEmismkss IC B IRR =+ ffHdhis s
B TTLIC
25 R BRI ERR

KBIEE /R [RE

T {EREESMMAZS IC BB, WRAEMAAL L BT (0.8V) HRESTEERR, REIC
ERERE, HiEbTA L BT, XEFIC EEHHSFEM T ENIER, MR B FAERF
EREA (XH0.7V~16V) ZBEE, MHEEMESAIRAE, TEEEITE.

5V

P& EES

ov

X I WINFE

1. #E Ve REEFAZH, BRI TRBEREERLN.
2. EAEAHEEIES.

SIREI
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BT, BT HLE SR HERLD ROM F PROM fit.  ZTAT Fil F-ZTAT i, JIhRese 4 AH R & g 5 v:
AR o ELAR BB DRAIE PR3 A R PR R OV AR T ZE AT AR, (E XM 5 SR S VR R AR B e 75 ke AR R IR 3 R
AR e MRS, LE RS P IC R BH R 4 A A T PR RE RN I 2 R 1) )

SEf5) 3 ZTAT 13518 ROM RRHIIGFERE E R

No.3 Ll BB SR AR A 2 L
BRIFRYFRZE BRH
R AEEMBRE, BIARBHRAER IR LE B,

KBIEE /& [RE | ER ZTAT B RS R=RIRFIFVMAREEF, EZRARE—3IHHZI8#ERE ROM IR#ITIE
KM BEFR, HTFREEAMSHMHIL FM TLBEAMIESTIREMIRHME (BREMmERT

RAERGHIME) . BRREEIT AR BEIRA GND HELERAZ KBS ESRBER
BlE, BRMERTHBEFMEE, MAFAERMNERSH ZTAT 2R,

XK | BINAE 1% ROM FREITHEEM IR R EFN ZTAT B R HLLE, BERBL-REARIITEME 2 NERE .
Blan, EATHEETTEHERE, ERMEPRMNEREAE (B, REBEMPGFHE. FHERK
TBEE) TR, EitAAERKMEITERNRIN. AXERESMUEER, BFE5RLAH
ERAREEFR.

nn

6.1.4 EFEEIMNETERMNBEEEM
o 2 A BRI () T B EAT 76 40 10 R HR It o A A AR 0 (X 1 B M S A A, el sk
S A I 1) P B N ) P P T K, I 2 R R, 7 LA T 7840 (O HR 1 R o 2
WAALE S RN R BB b, AT SR 6 (0300 B ) b 52 A P B D6 S8 FEEASE o 7
FRE MR, LR A, o SR s B I ) (MRS T K. e, MR R ORE B, B AR
PESEBRAE I A PRI IR (2 5 RL FD (RO, A S 30T 1 DA 10 s o2 42 o 1 B A1

6.1.5 = A EEARERETEEM

SORAE R A BRI ARG SR 1 A IR S DR S i BN SR, 6 T IXPE I A v i, ASRg /b
X A DX A A DX PR B A o WSRAT T 2 PRAR)™, A X il i At o BT F, R R AT
B R ORI AT, AR REDAE ] A A2 ™ Mk AN 21 H AR i

FEVFZ RGO, A0 s DX LA I 5 6 5 RS A0 30T ke R Q) R e 4 SR B, AU R o B e o 6 52
LB A S e 53200t BRAR I b A AR AT 2

BARLL “TEEREE” 1 R B bR, (HEBHE IR AR AEIA S 0 T 32 B S MG ™, 3
FE R G5 TR IR X 3
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THl 4 REZRELE

No.4 SRR REFRIERE
SERRHEEES ERF SRS
£ WINREERTHERENFSEEM.

KOMEE / MK/ RE |3 “R8RE FRREBAEEKRMERT, KAT —RAXAL[HESEFS, KETHERRHN
1EEME.

EMSHERRRAHR, EFERSATEEREN=mE.

IR SRIEMERAIERA LS| F1—RRAIRA LSI WREIREA A 2 #:

1. ATERFHRIOERRNE CRESFMER ), FEIRTEH KLt RIRE

2. B IHIEF KA G R ZE 7 R H S R KA B B i A

M FSAEERR~R, 8RN “RRE” BERRENBR, BREAEEFETEENR.
KE R, HEBIEFHRRER, ULERESRREHXEK.

X HINFE 1. HRAFRE N FEEMERLERN, ATHERASENTRATY, BEIRALTANHEEHRAER
e,

2. WTFHSEFRIBINGE, FEE P RFLEHFEREITE.

SREI

6.2  SRHEMKITAIBILE

FESEBRAE I, SOk AR b 5 A R B R AR AN R, ARME MBS S (P AR BT RBR S IR AR A
PTG DL S STt DL S50 et o AR [ B IR T AR 0 2 A S5 KA 0T SR, (B AR M PR A 52 o o
KA SE M FFI AR .

AFEEIR TRIAHLEE, SRR By AR B R OO s AN S AT o IRt A PR 3 SO
PR, AR AE R I IR b AL AN B, T ELG el D S AT IS PR A3 i et A A R

6.2.1 B AT

i PR 2 A P A e v ) — P B S DU R A AL L S5 Aty AL B e BB P — BT 8 0
BEATBLH

DRI L 5 DS S AR ) S DRI E T U BB I G A R I v SR H e B TR AR i O s AF LA, RS
gt R T T PSR AR TR, BRI IS TR GR I TC T RE ) ) RE e e B L R oA
ABA T 1) et B L R T BRI o

FE AR 22 3 Ve 26 sl HLBR AR, AN R P 422 201 5 R AR LR 3 7, % DAtk P R 9 T 5K
fephes, MREISIIIIY . DU E SARSSAEA SR AR AR W RS T AL BRI 1Y), e AR R S BT AN
SAEREIN RN AR RN . (HE, IR RE AR W AR R LI AR, R AR St LT IR AE R IR Lk . fERf il
SRR, FCA B AR O F FLRE AL, I AR IR R R /N B AR TG I R 1 DL BL B 2 o ARSI
PSR FRPIRAS R ANt fL IS, A7 m] BE DR A O i 3 S50 27 B3 ASO R

(1) ERRRIRENIE

PRE7/R N BUR T o N L e I SN W IR £ R T i i P 7/ 1 O G A A L P 7/
A IEHL

W, MREARLGFRERTMES REBTIRHRRE (FOYEEGR RS o DI, SRS .
Oy BB A, b AR T, SRR R T (B 6.1 o ARSI A, 2P
F LN T A B AT (1 6.2) o WA FL O FE AT IR TR T AR AR G R RIEEEE S
PFAE, R AE LT ERRL A R LR CAREZ AT o D38h, DU AT AL TR, LAk
(K34t 300 U AR B MR WRAR AL 3w, WU s gy i, S B IR A7 W3R 6.7 B,
MR RT LA DSy 2 PR e ) SR T P A% 3 R Al e, B ARG L P ey e it v s AT
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ke 30 NS 11 SV

(00

6.1 FEERER

LRSS LR/

O{} <

E 6.2 FRRERALL

%67 HAFHBBENEGT

EHEIR i EE
10 ~ 20%RH 65 ~ 90%RH

EEHE EMA 35000V 1500V
EECHERHR LA 12000V 250V
AR ETEMA 6000V 100V
ZIHEBHE 7000V 600V
MBI TR CHERE 20000V 1200V
ERBERREAENNET 18000V 1500V

(DOD-HDBK-263)

)

BB Ry AR

AL, FERERR LA b, g 05 DS AR AT B 0 SRRSO e A AR e R IR 2 1 1) 3 AT F I
ko AR RO T 5 (0 a1ty DL REA T Ui ]

1.

JEEHET | PR A R T Y H

FEAS AR B TR A 7 i AL T, ds PRI oL 2 o B, 5 30 ol EDHLI ARG
RN EERE . 1CRHG A I BE AR e 26 IR R 5 . U RO PR, BPRERIM i . B 6.3
Ny HERERIA N, U B I R R 1 R R RN, R LSS AR S
I A2 T

i FLIEONE 5 2 R st

LAE 6.4 Ui W e fE AN Bty RO DL 125, WA (), 0B eI EAE A A R R I,
o 5K 5 RS A KN

ok, e (i), 2o HN T HReiH AR AR5 I, ste ot

Fi4h, A (i), AERHARICR SR E A, DRSS L, SRR E R .

Pk, RS Y ARE ST, SUA S A F OB KE RS . B, s O o i B R e« ly s
IEHUAE T LTSS, AR A B VR 23X RS 1
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6.3 HIFRME B R PIRRER B AR R

SR GHFRIER

R
\@//;/

DD DDDDOD®OD®D ®PDDDDD DD

o B ZB 3L
(i) (ii)

(CAEBRMR EBRT R
(iii)

E6.4 ERRRRANSIERB[EHFRIIRE

(3) BREMAM—REEER

AR SR SRR SRR, BT DR AR BRI T R CHLRAE LT, SRR T R IR
DRI b 75 EAE A IR 0 o1 5 % 3 DA BT 1 rELAE AR

1. SRR fh )
WSRO L, S SRS B . A TR A, EE S IMQUL k-
e B . RR B8 2 R 20O, B AR RS B P AR e 75 2R R I8k T 3 1 R0 4 8 (1) 42
i, AHELETCVEEE RSO, T2 SRk B 2 28R H AT

2. YIRURRL EE Y
W B AR, BPREEATR WURS IR AR, R a5 s s . T B 1 R R e i
L R AR PR TR A ) L B
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AR R A HL R e LR L

R AR i M LA TR, S8t o DR A T iy Lo T BN LR T L0 SO AN FRL I 5
IRBERE R PR

MORAT 2RI BT AT R R BRI, S aliag Je R T 2R Harr, sARMEER IR . R IR AN
DL, PR T BRI 1~ 3. B AL, ARMESE SERE RO SR . 0 A AR S X o) B ) HE A A T
FEREL,  hRe IS BRI AR

(4) AIERGETRIEEEM

B 1E 2 AR A F SRR R R A RO R A ] T R OB AN RELR SRR, T AR T, ANRE
ik S .

IR (SN 227

A

FRHLI P AE R ARG R . WA A N R, s g A f . EArE s (M2 — )
ISR, RS CI AT vl RE R A . DAk, B IEA I A R, 5 A i el 23
B HE AR L3 b mT BE HU DIk Y, NV o SRR A O B R REE £ 45 ~ 55%.,
R B HEREOL T, R B F BN (B PR SRR AL (e, iy
TREETZ B TERNL, AR A BB RE . FEAWRIN S S T AW LAER R, St
57 11717 RO Sl
1Nk
ETAEIY, REBTFES RGN LR E A e AR S v A T s .
B, P TR, SR8 PRI,
TEALBE SARGRAFT, 35 B AT B SR M R B TN SR 3 (BN S bEmids. B
PEREE) BTSSR HE B, DAp I =,
W 2% RN it
H T B IEER B, RIS RIS WL, TAES . MR, T PR DL A
PRy, WAE TAE G AR FaTE - rMER (105Q/ 0~ 1090/ 1) FE4 hil#t.
NN
ETAER, AME:HL. (HAEH TR, A0 BE D IMQIPFHRE, 55 A BE A4 s fo
FEN, BT EM RS T s E, FEM TAERARAE e B2 S Akl . BARE T
FHEEE [ HLBH R IMQ ~ 100MQY,  (H S PRV UG 35 RV i 458 i R AR AR 4K
i (SRR
IEBREAE - ST ISR (12V ~24V IR , ISR AT S el . 7 e ds by, ZE3n]
YLD 7] — %A P Ak BR VBRI A B 1), DR B S B 1 A e

B 5  E AR AR

No.5

N & YRS AR

g b=k HES MOS IC (%%

o=
B

N EEZERIEREFHIEXK

SOME /AR RE | F£H#IT IC BshNER, ERERSH. £ ICHEISNEE, ICHERMBEFEMEE. 1T

BREEIZNESX (€ KB, SEICHMABRIHMWA., WMKRAEERTELRE, ME
SIEEHETRRE.

Xt/ WINAE 1. BERSHRBERERSH, FMEHRRE.
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No.6 SRR RE MRIE T B FR R RROR
SERRHEEES MOS IC (%%
£ ESRET, RBEMHERYIRTEES

LHME/ MK/ RE | EREHELFT, REBRERATAIFNIC EREERRETATRIC. BAEMESHERE
R AR A EEBR AR AR, FTIAE BB A SR B FE BB T AN EN IC T A EREIR

POy W apry 1. ERBWRZ BMNESEHEHITIRE.

2. WiskiLmAEEME.

3. BRBERRZEBEER.

SRBI

(6) I RRIEMIF
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PUR#N - P BUK APEROR . e 8 F, ik 3] 500°C BL R &R, Al fmZesi 2 of H. Si w3 5 Rk A48
b, AT 5 T SRR (Y FLYA RE A G

i S AT AE AR B A5 132 AT B ONJOFF IR/ AR (R HIY S DRI v S ™ AL B Aok i . DA S
IBAT A HLES PR A I R LS AEEAT 5 AR (K32 AT G 9% 1R 0 S 75 I 7 2 1) P

(6) ShRERESIEAIRRIF
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K7 RBEESEAIRIR

No.7 P 78 3| 2 O RRER
SRR CMOS #HF % IC
e BRH IC RO\ LSBT =

SKBIEE / AR RE
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:
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5110 LCD IRzha8 BRIRMEA SRR R R

No.10 S E4 LCD IR =122 A iRIZ S AE B REIR A R
SR ES LCD IREhsEF0 8 F Al
ES 1. #F LCD s MR RE
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LEIME/ MK/ RE

A ARIE £ P LCD A7 B 407 7= Gk b R B oAk [ B ORRAR . RN (EE R — it
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BEMEREBWFOREET: RS 55 LSRR LR RHRE N ER R AR
ZiAFE AR, ERARRZEEAE RO A SRR, HRES L IR,

X I WINFE 1. ATEREHETEBTREEHSTENSRIRMAEMKERE, (£RERERES
RRAER.
2. MEHGEERFEZEAL, EIEUSIENEFSETURSHNNF, BT SEITIENTE
BRIREINERIR Z (8 To AR B R YR -
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(8) MERZBEMIIAEEEN

FEM P PARGRAET, BR T 75 S SO A AR ) OV S A, B /5 2R R LT LA

1 By sy 5 1 A AR
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611 BIREE AR SRV AR IR
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POy W b7 EHH ST GND Z a3 NSO =R
SHEIN
X115 EFEBRAIIER S RBIF
No.15 k-4 IR RIIEIR 5 RV RR IR
BRI IC 70 LSI
2= PRSI RRA S TR IEESE, S A BTRIHFITIRIT.
LHME/ MK/ EE |ERAPIFH, SEEAEDEAENMENNREARAR (FHHEER=2~5%) .
BELERKA: IC HASIHEHET, TRERT BRI, £8 DC BiREMRESTIRG
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FTE ABAXISRHHRERR. T2, ATEERRBFONESE

7.1
7.1.1

7.1.2

(1)

BRREFRRBINE

ISO 9000 & 7! HI#HEZE

1SO 9000 Z #1) & I 5t & P Ll FH o & BE IS [ bl A%, T~ 9% [ BS5750 16 [ ANSI/ASQC Z1-15 1)
ik, 7E19874FH11SO (HEFrtsE LIy HlE. 1ENEZKME, CEfA0 2 MEK (B 224E
Fv WM EH F Mg LI AN E K RAIARS, HAE N WA TR, 751991 4F 10 H &
T HART MM IS Z 9900 R 41

ISO 9000 % %1)43 4 1SO 9000, 1SO 9001~ 3. 1SO 9004 —Ff, {HJ&F 2000 4 i &y 1SO9000/2000 4
Fi o

ISO9000 A FIRYH4E (2000 LEhRHHE)D

1SO9000 (Uit 5 BEAAK R - FEAC Py R AARIED

U LA B RIBEAR N ZE,  IF HRe s AR R IS

1SO9001 (i A #AA R - LR F1 050D

TE T BEUF S0 MU B AT $ (ALl A 1 2 140 2 s 2 TR I P A 2 SR S I F0 7 PR 6 T ) LA A DA v
JEt i 7 S EARINE, B A O o A A R IR SR I

1SO9004 (it & HAA & - PERE LU 1 T 8D

P 18 B I A BAA R I R AR T L

BERUAR 16 H (02 A T O 4 2 e DA R A o 2 R HL A AT R O RN B

[REEEREREN ]

N T M 5 A2 AU, s B B R G S GE W K VA A TR A B B AT IF 4 RF LA 2
FITAT R R AN G A SR DL AN W S PR RE D H AT e o (R BEAR 8, WRESRAT e »

LB NGRS, RIMEAE R BVE R 5 2R AT B A B . O T 51 S AR REM G,

9w

3

HUZREALHI) 8 ANk 7 B Js I 4 -

1.

713

© N o gD

HAL B

AT RE

ANZ 5%

T Ak
L R G BTV
AW

A s g AR b BE 55
AN R A L AR AR

B X 1SO 9000 AFIHYEHEEMHIE

ST 1509000 F 51 1 il -k 44 R IR UAE L4755 = VIR RO o ARV IE, 24 L2247 30 4Nl
CBH 14 AN WY 7 ANEFALILE 2 AR BOrsbHIng. PR P 1993 4 10 7 1 H B T kbl
Ha CHATU AR AR 2 FCIE T AR, LLET, HAE W% LRSS (BSIQA,
LRQA. BVQI %) 5i# BSIQA [{fRHHLIG JIQA (W) HAFRAIENLI) RILEHAIE, (L AR K

AT

€t H AR [ P o A A LR AR 3 H AR B0 B KRG AE . 2 7.1 o
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[E5M] [(AAEMA]
N (Eﬁﬁi%%ﬁf&ﬂ&%iﬁ}%)

— -
it e PR | mmminmine i
- B R BHENMIRAE

g8 | - SEMNAEHIIHEERIA

or

y hE W L oxm A
Rt : T s
HEEH BERIA REEMIE | i w e
W e i S
il i > 1| 4149
S ¢$§
| ., Tz |

71 REKRZHEEEMEIERIBME

72 BREEMHME

7.2.1 B

N T IR R AR B A, A AR Rt 75 2 ek, B DL RIS 2 2R By bk K
i fd HELTRT RIS

EHAREP, B MIEE GREREIGE) X880 37 T 1L

IECQ HI IEC Publication 695 (1982) ZIwifiy K PEIRLS [ SL it v A4e T o AESR BN TR IE AR &
FRERIA R 2245 E, UL (Underwriter, Laboratories) #fil52 T UL-94 (i #ATEIREG 575D Fl UL-746  (4i%k
MED SRk, BRE RMIRIAS, (RS 0T Foef i v 56 [l (7= 5, #00E ke UL BAS . 539k, ZEBRIH A
EN (European Standards) Kk, 3&H T4 ds

DA _E B R B 1k kIR i PR 2 ARG, (EUR DR BESR BT U= %4 (PS: Product Safety) . ¢
IRIEA% AT 1SO 9004 (i A B 551D A1 1SO 14000 (BT HAR AR ) , SCIBEATMAT H A E P 7F 1994
T H 1 HAGIFEAE 1995 4 7 H 1 H SEHir) 7 s vs A% (PL % : Product Liability) o

A Ja, AR BEa e AR RS . AE AN R, R R A NOZ MR T E .

7.2.2 CE trE&#IE

19934E 1 H 1 H, BRI 12 MNEZEG i, B EU (HAF EC) MZ i, AL #ih. HRSA
AR A s A TIEK EU L% —, R E KRR, 57522 e A ARG 2 5 (1 0 A
SR 1A 5 fEG B B2 (R

EC#5AHUEMIN % () HIGHTES (73/23/EEC) . Jk )% 8% (87/404/EEC) . Briliyic4: (88/
378/EEC) . #HIHIML (89/106/EEC) . EMC (89/336/EEC) . HIMiIE4 (89/392/EEC) . M AWMj# 4% (89/
686/EEC) « M T-#HHIP=J7 %4 (90/385/EEC) AL BFRE  (90/384/EEC) « A& (90/396/EEC) .
HAG 2R I B R (91/293/EEC) « BEJ7 ¥ #% (92/42/EEC) VUK T-HRVEME S AR L (¥ % (94/9/EC) 4%,

CE bRl 248 B2 i (REEEAMHM M) MHEm ZATRFE T “EC fFA A7, @ar
FURAERT ORI (HeAR SCBRIEARMI SCAE) , Wh S BE e R Ak st A= (R EAR R, I H 78 SEiEds
SCRHIRIAAREISE, BaVE e i S R BOAE R, JRAT A B R R ROR “CE AR X
%
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EIX B4, 1996 4F 1 H 1 HSZiif) EMC 454 B SRS %) 52 R TR 4.

Bt PSR 4 R DA B L B A TR A, A FH 1) 8 46 LR G 32 S 1 46 R R G 1) R T4 2 oA IR K 1)
], AT LA TP M S “EMI X SR SRR R AL, i HIS TR EAEZ TPt “Hi
PEEM S, DM R LR XRE K A B N A 5 5 R R IR 1k o

EMC $84HlE T W &% F1 RS RE

7.3 BXRAFEMHRMHE

7.3.1 B2

AR SRR AT SEPE RS Dok DABUME IR 2 22000 (MIL JiAg) Tl 4. U JLAF, B SEE EIA 1H
JEDEC #MA% LA M 1EC (PR T2 4y IAEHIEE A e, 5 MAHIER 1) JIS 1E 782 785K o

NN SEPE RS R ATHIA, ZEE PR FBR T JEDEC Al IEC LN, 3645 CECC (BRI T IeasfFE& 4
s FEHAREWERT IS KATHUIE H AR 2 LA, 85 T BE AR Y2 QEITA) FIHARHE TG
PERTEEPE L (RCI) o IXEE A IR RIS FRIAS 1542 1 58 FIE 0 IS IRHEAIE TR o

EMIRH F, %FJIS. JEITA. JEDEC. IEC. CECC. MIL Z545 52 S gef n S5 v i B0 AS A0 H kG T k4T
A2l XS AR B E A AR WER 7.1 s

7.3.2 JIS ##&

A RBRATAEMEORIE (W T35, 1S C5700 8 FTAE M RAEFE /7 WIEIRES . U RER 2. @ BT
UEAEFRFRGE AL /) Ho B S0, 2 AR T FEME I R, Ly 28R SE AR L RE VM IEC (1) “3EH T-Fa 7381
] [ AH EC DA E 1B R A

PR HASTE P RS, 75 208 1EC HL 3 S DA I 5 M 2 1R RURS B33, BT LA JIS C0010. 0022 %%
SR HAREE X 1EC FUAAE U5 A, A M EEK 1M /% (Publication 68) 1F7E 583

7.3.3 JEITA (EIAD) #H&

WIS EMOFSE — 1971 4F 12 H2E5—/R. 1984 4F 3 H 28 ZJRAATHI SD-121 (4 i -‘pikdsff) F11C-121
CHERCHEG) I ZE, il T EIAJED-4701, ‘&5 IS B M 28R iR 36 25 3k e vk AT 7
RS AL, JF HE N T & a5 Sl s e R 56 LR R B R0 VA S o 1988 AT LA IR
R IEMATIES, ME TR . 2000 4F 11 H HAHB I T2 (EIAD FIHAH - TR 2
(JEIDA) &I T 15 B3 A h2s  (JEITA) , 1 2001 4F 8 K EIAJ ED-4701 &1 (f54b
FERR A 4 WO 434 6 MBI RAT . AR 2 H A N 1R A I T 7 K LG RIS FH A 2 ) P AT S P 6 A 1
fiflo

734 JEDEC #11%&

JESD22 - Sk H 28l SE R I A AR Bl ks, J-STD A% /& JEDEC F1 IPC  (Institute of Interconnecting
and Packaging Electronic Circuits) (135 [FIUA% . 32 B M BRAR 1) 22 2RI FAH OC IR o) S 06 i) A% . JEDEC
(Joint Electron Device Engineering Council) H & /)& T EIA “ (ZE[E) 7Tk R, DTS4 i
FREEAL S R IR T ARG v DL RO 56 R BURFEAT 8 R AR HEAL I 32 0552 B ), S 1960 8L
Mk, BILE, JEDEC MUA% it 7 LART - SR IG AR HEN MIL BAS, ANAESE [E i HLAE 2% Hh# b 2 [ bR
TERIA o
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7.3.5 IEC #i4&

g A 2 HL B 4 L T B E I PR B ARE8 J7 72: 10 1EC #EFE TS, 7E 1954 4E4i52 T i Partl General . Part 2
Tests. Part 3 Background Information #J/%./] IEC Publication 68, X4E—/MREIH H BB INFME 5. A T H %
ShPRfR, {F 1982 4EXT LLRTAY pub 147-0 ~ 147-5. pub 148 25455 {8 « PRI &y 0L SR 40 K 52 1 N 2830847 K
WL BN, S VPP EE HT 4w A Publication 747 (43372 SARESAE) « 748 (CHERGEES) « 749 OABEALD .
pub 747 44 1 2] 10 AN64y, Hoh 1 AR 2 AER ZARE . 3 NE T AR AE 9 NSy, 10 2 3L E B RAS
pub 748 f5 1 ~ 4 N4y, B BT BUUAIEE O pub 749 B 43 372 AR AN AR I L M b R i
AR5 775, LUIH ) pub 147-5. -5A 5 FEE R 4.

7.3.6 CECC #it%&

CECC 50000, CECC 90000 £75 < CENELEC (FRYNH THREALZR R4y W40 L2 SRS 1F FN A 3 H % 1Y)
FLFHIAE 1. CECC 50000 s& X JIS C7210 AT H 432K 5], CECC 50001 ~ CECC 50007 &%) W JIS Ff I
H A IR 1 B ) o F2 RN T H R ] 5 P PRALE 1) 25K IR Sl B U 2%

7.3.7 MIL #i4&

MIL-S-19500 & 73 3. - F AR A 1) — oA 45, BE S8 4RI 70 2 ARSI e P Tk W
RIS I H 45 DL RAN SRR 5 g 7 i BE v S5 L [ (1 e EE T I

MIL-STD-202 7&%f % IEC Publication 68 ¥ HL ¥ L HAF LA P R BR800 7V R A

MIL-STD-750 I 5E 73 3E 2 G AR S AF (W ULBTE « SRR 2PE (AR 56 7 AR 4 4F, 3& F T MIL-S-19500
ARG LN g A, HOGE I H AR [y B 1 JIS C 7201 i1 EIAJ SD-121.

MIL-STD-883 Kt sz H il L 5 (ARG J7 VAP B, JF H e S ZE ATl r= b 16— MR =R I, MLk . PRBE .
Mif ARG L RIS R AR () 7 v AP B, 35 F - MIL-M-38510 (1R 56 7 A 44 1F
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74  NEHIE

7.4.1 I EIR R B9 48 B KB

LR, N TIN5 Adith, e E e EAGERIEE, 3 B iz R R4S B3 sh B w15k . 78
1980 1F, tHFAE LA (WTO, J5ik GATT) it TBT e (R OEARBEL2E) $2H TH R AEFIAE
Tl A T B IR I R e A A

EU  CIERIMIBE D 2 IRty 1 SR B A Tri vk i = S AIE R B, AN 1995 4ETF4h, MR I F AR ISt T “CE A&
HIEE”

ISO/NEC %5 [E b EAL LA W AE HERE S R TBT P RS AFE I FIvE 3l (1SO9000S Ak 255

TBT W& FoniiE S v RSB 7.2 fin.

HAER E=E
ERS AL INEHS
Accreditation Body Accreditation Body
INZE INE
g

I H INENAM. T
Laboratory Certification Body
/Registration Body

i INE(HEIEM)

i, RESHREE
Supplier

ES5Meg A A

e

El 7.2 TBT hERTHESMHITEM AL

T 4SS TBT UhEHER I MRA  CFH H. &A1 & Mutual Recognition Agreement) , 7% 24 IR i) 5 5% 22 [a) )
B IRAN DT TR E SRR FERE AN, I HAR 752 LA A R K HE R B TRV RGERIE R IR

Fo B B AR A 25 MRA,  AHEAE I (1 1 5K 2 ) R AR AR AN R (PO 50 T 5 DD e Fex iy () v 1
ITIEAMEVEY . BRI, AR KA (AR B R CvE R MRA (SRR

ISO/IEC $Rr & rIkr 7k, EU IEAESEE 5 AR ma X i EN CRRIRS ) o H A Pyt £E4EE IS Ji
R I PR AL

7.4.2 F SRR AT EMEIAES E

FERRM, A 2 SRS CE A UE R, 1970 4E4F CENEL  (Comite Europeen de Cordination des Normes
Electrotechniques) 33 FIFURSEHE “ oo AIERIE (CECC) 7o tba, %A Lt SRS 21 i
IF, I HAE IEC RAAT T HI AL R ER T o

fE 1971 4, 1 1EC MIFRIT L FIC 8 A EUGIER) PMC - GAIEE £ Z 4 JTUf 1EC HL T e F A6l
FERIE S, 1976 4FAE IEC WIS T BTEANIERIRE, oL T CMC GAIEEHIZE R4y o 1977 FF L T8 8N
ICC CKxAr WL HEEZE 51450 HINURE, e A7 G BE IS B I A Rl e LA BT Ji 2 L AH 0] Fg s ol s 25 355 30
So 1982 4F 1 HIEARTIF IR 1IEC HLFIoas A i IERIFE  (1IEC Quality Assessment System for Electronic
Components=1ECQ /%) , I FLAE A7 AR F a4 TR0 D[] B T U AUENE 2% .- CECC WAIE il B h 32 20 1 i
F )t 1IECQ % .

EAAEN, AT FRERE 2 H KRN (NAD , BUE A7 oo a] SE 2k v b e BR
BUK (NSD AT ERE 3 o
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F71 BXR¥ESHBHMICHTENE. REBENNE (FERD)
(1) JIS MH&
Fs (%R & E #lZE
JIS C 0010 (60068-1) MEREAE (AR, BF) 20 1993
JIS C 0020 (60068-2-1) WMERRAE (RS, BF) KB (WEWD RKBH5% 1995
JIS C 0021 (60068-2-2) MEREAE (RS, £F) 58 (W) Reh* 1995
JIS C 0022 (60068-2-3) RMERRAE (RS, BF) SEEE (85 RBA% 1987
JIS C 0023 (60068-2-11) MERBAE (BS. £F) HKBEERKLSZE 1989
JIS C 0024 (60068-2-52) MERIE A (BR. £F) HABE (ER) REAF 2000
JIS C 0025 MERIRAE (BR. BF) BETHKRARAE 1988
JIS C 0027 (60068-2-30) MERWAE (RS, BF) BRERKR (12412 /NE1ER) 1988
JIS C 0029 (60068-2-13) REREAE (BR. 7)) BEREA X 1989
JIS C 0040 (60068-2-6) MERIEAE (BRR. BT) EZERNR®AE 1999
JIS C 0041 (60068-2-27) MEREAE (BRR. £F) HHREAE 1995
JIS C 0042 (60068-2-29) MERW A (RS, BF) MmERlEAE 1995
JIS C 0051 (60068-2-21) MERE S E (RS, £F) SIHRERE A% 2002
JIS C 5003 BT eR R RE iR A AR 1974
JIS C 7032 SRE R 1993
JIS C 7030 BRI S 1993
JIS C 7031 IMESEEERENE S % 1993
JISZ 8115 ATEMEARE 2000
(2) JEDEC #1&
Fs FH #il ZE
J-STD- Joint IPC/JEDEC Standard 1999-2003
JESD22- JEDEC Standard 1997-2005
J-STD- (Joint IPC/JEDEC Standard) B/ 3#14&
F=s #E HIE
J-STD-002B SOLDERBILITY TESTS FOR COMPONENT LEADS, TERMINATIONS, 2003
LUGS, TERMINALS AND WIRES
J-STD-020C JOINT IPC/JEDEC STANDARD FOR MOISTURE/REFLOW
SENSITIVITY CLASSFICATION FOR NONHERMETIC SOLID 2004
STATE SURFACE-MOUNT DEVICE
J-STD-033A JOINT IPC/JEDEC STANDARD FOR HANDLING, PACKING, SHIPPING
AND USE OF MOISTURE/REFLOW SENSITIVE SURFACE-MOUNT 2002
DEVICES
J-STD-035 JOINT IPC/JEDEC STANDARD FOR ACCOUSTIC MICROSCOPY 1999
FOR NONHERMETRIC ENCAPSULATED ELECTRIC COMPONENT
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JESD22- (JEDEC Standard) &9/ 3l#1#&

Fs s i E
JESD22-A100-B CYCLED TEMPERATURE HUMIDITY BIAS LIFE TEST 2000
JESD22-A101-B STEADY-STATE TEMPERATURE HUMIDITY BIAS LIFE TEST 1997
JESD22-A102-C ACCELERATED MOISTURE RESISTANCE-UNBIASWS AUTOCLAVE 2000
JESD22-A103-C HIGH TEMPERATURE STRAGE LIFE 2004
JESD22-A104C TEMPERATURE CYCLING 2005
JESD22-A105C POWER AND TEMPERATURE CYCLING 2004
JESD22-A106B THERMAL SHOCK 2004
JESD22-A107B SALT ATOMOSPHERE 2004
JESD22-A108C TEMPERATURE, BIAS, AND OPERATING LIFE 2005
JESD22-A109A HERMETICITY 2001
JESD22-A110-B HIGHLY ACCELERATED TEMPERATURE AND HUMIDITY 1999

STRESS TEST (HAST)
JESD22-A111 EVALUATION PROCEDURE FOR DETERMINING CAPABILITY TO
BOTTOM SIDE BOARD ATTACH BY FULL BODY SOLDER IMMERSION 2004
OF SMALL SURFACE MOUNT SOLID STATE DEVICES
JESD22-A113D PRECONDITIONING OF PLASTIC SURFACE MOUNT DEVICES PRIOR 2003
TO RELIABILITY TESTING
JESD22-A114C.01 ELECTROSTATIC DISCHARGE (ESD) SENSITIVETY TESTING HUMAN 2005
BODY MODEL (HBM)
JESD22-A115-A ELECTROSTATIC DISCHARGE (ESD) SENSITIVITY TESTING 1997
MACHINE MODEL (MM)
JESD22-A117 ELECTRICALLY ERASBLE PROGRAMMABLE ROM (EEPROM) 2000
PROGRAM/ERASE ENDURANCE AND DATA RETENTION TEST
JESD22-A118 ACCELERATED MOISTURE RESISTANCE /A UNBIASED HAST 2000
JESD22-A119 LOW TEMPERATURE STRAGE LIFE 2004
JESD22-A120 TEST METHOD FOR THE MEASUREMENT OF MOISTURE
DIFFUSIVITY AND WATER SOLUBILITY IN ORGANIC 2001
MATERIALS USED IN INTEGRATED CIRCUITS
JESD22-A121.01 Measuring Whisker Growth on Ti and Tin Alloy Surface fishes 2005
JESD22-B SUPERSEDED BY THE TEST METHODS INDICATED BY "JESD22- 2000
JESD22-B100B PHYSICAL DIMENTION 2003
JESD22-B101A EXTERNAL VISUAL 2004
JESD22-B102D SOLDERBILITY 2004
JESD22-B103-B VIBRATION, VARIABLE FREQUENCY 2002
JESD22-B104C MECHANICAL SHOCK 2004
JESD22-B105C LEAD INTEGRITY 2003
JESD22-B106C RESISTANCE TO SOLDERING TEMPERATURE FOR 2005
THROUGH-HOLE MOUTED DEVICE
JESD22-B107C MARKING PERMANENCY 2004
JESD22-B108A COPLANARITY TEST FOR SURFACE-MOUNT 2003
SEMICONDUCTOR DEVICES
JESD22-B109 FLIP CHIP TENSIL PULL 2002
JESD22-B110A SUBASEMBLY MECHANICAL SHOCK 2004
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Fs = HE
JESD22-B111 BOARD LEVEL DROP TEST METHOD OF COMPONENTS 2003
FOR HANDHELD ELECTRONIC PRODUCTS
JESD22-B112 High Temperature Package Warpage Measurement Methodology 2005
JESD22-B116 WIRE BOND SHEAR TEST 1998
JESD22-B117 BALL GRID ARRAY (BGA) BALL SHAER 2000
JESD22-C100-A HIGH TEMPERATURE CONTINUITY-ESCINDED, 1990
November 1999
JESD22-C101C FILED-INDUCED CHARGED-DEVICE MODEL TEST METHOD
FOR ELECTROSTATIC DISCHARGE WITHSTAND THRESHOLDS 2004
OF MICROELECTRONIC COMPONENTS
JESD35-A Procedure for the Wafer-Level Testing of Thin Dielectrics 2001
JESD671-A Component Quality Problem Analysis and Corrective Action Requirements 1999
JESD46-B Customer Notification of Product/Process Changes by 2001
Semiconductor Suppliers
JESD47D Stress-Test-Driven Qualification of Integrated Circuits 2004
JESD48B Product Discontinuance 2005
JESD50A Special Requirements for Maverick Product Elimination 2004
JESD61 Isothermal Electromigration Test Procedure 1997
JESDG69 Information Requirements for the Qualification of Silicon Devices 2000
JESD74 Early Life Failure Rate Calculation Procedure for 2000
Electronic Components
JESD78A IC Latch-Up Test 2006
JESD85 Methods for Calculating Failure Rates in Units of FITs 2001
JESD87 Standard Test Structures for Reliability Assessment 2001
of AICu Metallizations with Barrier Materials
JESD89 Measurement and Reporting of Alpha Particles and 2001
Terrestrial Cosmic Ray-Induced Soft Errors in Semiconductor Devices
JESD90 A procedure for Measuring P-Channel MOSFET Negative 2004
Bias Temperature Instabilities
JESD91A Method for Developing Acceleration Models for Electronic 2003
Component Failure Mechanisms
JESD9%4 Application Specific Qualification Using Knowledge Based 2004
Test Methodology
JESD659-A Failure-Mechanism-Driven Reliability Monitoring 1999
(3) IEC #i#&
Fs HE = B
Publication 68 1969-95 Environmental testing Part1 ~ 5
Publication 747 1983-95 Semiconductor devices,-Discrete devices and Part1 ~ 12
integrated circuits

Publication 748 1984-95 Semiconductor devices, Integrated circuit Part 1 ~ 22

Publication 749 1984 Semiconductor Devices, Mechanical and climatic Part 1 ~ 36
test methods

|IEC-60749-xx 2002-2004 Semiconductor devices Part 1 ~ 36
-Mechanical and climatic test methods
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Publication 68 BJ4 3l #1#&

Fs #H #lE

68-1 Environmental testing, Part 1: General and guidance 1988

68-2 Part 2: Tests Series 1973

68-2-1 Test A: Cold. Amendment No. 1 (1983), No. 2 (1994) 1990

68-2-2 Test B: Dry heat. Amendment No. 1 (1993), No. 2 (1994) 1974

68-2-3 Test Ca: Damp heat, steady state 1969

68-2-5 Test Sa: Simulated solar radiation at ground level 1975

68-2-6 Test Fc: Vibration (sinusoidal) 1995

68-2-7 Test Ga and guidance: Acceleration, steady state. Amendment 1983
No. 1 (1986)

68-2-9 Guidance for solar radiation testing. Amendment No. 1 (1984) 1975

68-2-10 Part 2 : Test-Test J and guidance : Mould growth 1988

68-2-11 Test Ka: Salt mist 1981

68-2-13 Test M: Low air pressure 1983

68-2-14 Test N: Change of temperature. Amendment No. 1 (1986) 1984

68-2-17 Test Q: Sealing 1994

68-2-20 Test T: Soldering. Amendment No. 2 (1987) 1979

68-2-21 Test U: Robustness of terminations and integral mounting devices. 1983
Amendment No. 2 (1991), No. 3 (1992)

68-2-27 Part 2: Tests. Test Ea and Guidance: Shock 1987

68-2-28 Guidance for damp heat tests 1990

68-2-29 Part 2: Tests. Test Eb and Guidance: Bump 1987

68-2-30 Test Db and guidance : Damp heat, cyclic (12+12-hour cycle). 1980
Amendment No. 1 (1985)

68-2-31 Test Ec: Drop and topple, primarily for equipment type specimens. 1969
Amendment No. 1 (1982)

68-2-32 Test Ed: Free fall. Amendment No. 2 (1990) 1975

68-2-33 Guidance on change of temperature tests. Amendment No. 1 (1978) 1971

68-2-34 Test Fd : Random vibration wide band-General requirements. 1973
Amendment No. 1 (1983)

68-2-35 Test Fda : Random vibration wide band-Reproducibility High. 1973
Amendment No. 1 (1983)

68-2-36 Test Fdb : Random vibration wide band-Reproducibility Medium. 1973
Amendment No. 1 (1983)

68-2-37 Test Fdc : Random vibration wide band-Reproducibility Low. 1973
Amendment No. 1 (1983)

68-2-38 Test Z/AD : Composite temperature/humidity cycle test 1974

68-2-39 Test Z/AMD : Combined sequential cold, low air pressure, and 1976
damp heat test

68-2-40 Test Z/AMD : Combined cold/low air pressure tests. Amendment 1976
No. 1 (1983)

68-2-41 Test Z/BM : Combined dry heat/low air pressure tests. Amendment 1976
No. 1 (1983)

68-2-42 Test Kc : Sulphur dioxide test for contacts and connections 1982

68-2-43 Test Kd : Hydrogen sulphide test for contacts and connections 1976
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Fs =] HE
68-2-44 Guidance on Test T: Soldering 1995
68-2-45 Test XA and guidance: Immersion in cleaning solvents. Amendment 1980
No. 1 (1993)

68-2-46 Guidance to Test Kd: Hydrogen sulphide test for contacts and connections 1982

68-2-47 Mounting of components, equipment and other articles for dynamic 1982
tests including shock (Ea), bump (Eb), vibration (Fc and Fd) and
steady-state acceleration (Ga) and guidance

68-2-48 Guidance on the application of the tests of IEC 68 to simulate 1982
the effects of storage

68-2-49 Guidance to Test Kc : Sulphur dioxide test for contacts and connections 1983

68-2-50 Test Z/AFc : Combined cold/vibration (sinusoidal) tests for 1983
both heat-dissipating and non-heat-dissipating specimens

68-2-51 Test Z/BFc : Combined dry heat/vibration (sinusoidal) tests for 1983
both heat-dissipating and non-heat-dissipating specimens

68-2-52 Test Kb: Salt mist, cyclic (sodium chloride solution) 1984

68-2-53 Guidance to test Z/AFc and Z/BFc : Combined temperature (cold 1984
and dry heat) and vibration (sinusoidal) tests

68-2-54 Test Ta: Soldering. Solderbility testing by the wetting balance method 1985

68-2-55 Test Ee and Guidance: Bounce 1987

68-2-56 Part 2: Tests. Test Cb : Damp heat, steady state, primarily 1988
for equipment

68-2-57 Test Ff : Vibration. Time-history method 1989

68-2-58 Test Td : Solderbility, resistance to dissolution of metallization 1989
and to soldering heat of Surface Mounting Devices (SMD)

68-2-59 Test Fe : Vibration-Sine-beat method 1990

68-2-60 Part 2 : Tests-Test Ke : Flowing mixed gas corrosion test 1995

68-2-61 Test Z/ABDM : Climatic sequence 1991

68-2-62 Test Ef : Impact, pendulum hammer 1991

68-2-63 Test Eg : Impact, spring hammer 1991

68-2-64 Part 2 : Test methods-Test Fh : Vibration broad-band random 1993
(digital control) and guidance

68-2-65 Part 2 : Tests-Test Fg : Vibration, acoustically induced 1993

68-2-66 Part 2 : Test methods-Test Cx : Damp heat, steady state 1994
(unsaturated pressurized vapor)

68-2-67 Part 2 : Tests-Test Cy : Damp heat, steady state, accelerated 1995
test primarily intended for components

68-2-68 Part 2 : Tests-Test L : Dust and sand 1994

68-2-69 Part 2 : Tests-Test Te : Solderability testing of electronic 1995
components for surface mount technology by the wetting balance method

68-2-70 Part 2 : Tests-Test Xb : abrasion of markings and letterings 1995
caused by rubbing of fingers and hands

68-3-1 Part 3: Background information 1974
Section One-Cold and dry heat tests

68-3-1A First supplement 1978

68-3-2 Section Two-Combined temperature / low air pressure tests 1976
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68-3-3 Part 3: Guidance. Seismic test methods for equipments 1991
68-4 Part 4 : Information for specification writers-Test summaries. 1987

Amendment No. 1 (1992). Amendment No. 2 (1994)
68-5-1 Part 5 : Guide to drafting of test methods-General principles 1991
68-5-2 Part 5 : Guide to drafting of test methods-Terms and definitions 1990
IEC-60749-xx K43 #1&

Fs 2 H HE
IEC-60749-1 General 2003
IEC-60749-2 Low air pressure 2003
IEC-60749-3 External Visual examination 2003
IEC-60749-4 Damp heat, steady state, highly accelerated test (HAST) 2003
IEC-60749-5 Steady state temperature humidity bias life test 2003
IEC-60749-6 Storage at high temperature 2003
IEC-60749-8 Sealing 2003
IEC-60749-9 Permanence of marking 2003
IEC-60749-10 Mechanical Shock 2003
IEC-60749-11 Rapid change of temperature-Two-fluid-bath method 2003
IEC-60749-12 Vibration, variable frequency 2003
IEC-60749-13 Salt atmosphere 2003
IEC-60749-14 Robustness of terminations (lead integrity) 2003
IEC-60749-15 Resistance to soldering temperature for through-hole mounted device 2003
IEC-60749-16 Particle impact noise detection (PIND) 2003
IEC-60749-17 Neutron irradiation 2003
IEC-60749-18 lonizing radiation (total dose) 2002
IEC-60749-19 Die shear strength 2003
IEC-60749-20 Resistance of plastic-encapsulated SMDs to the combined effect of moisture 2003

and soldering heat
IEC-60749-21 Solderbility 2004
IEC-60749-22 Bond strength 2003
IEC-60749-23 High temperature operating life 2004
IEC-60749-24 Accelerated moisture resistance-Unbiased hast 2004
IEC-60749-25 Temperature cycling 2003
IEC-60749-26 Electrostatic discharge (ESD) sensitivity testing 2003
-Human body model (HBM)
IEC-60749-27 Electrostatic discharge (ESD) sensitivity testing 2003
-Machine model( MM )
IEC-60749-29 Latch-up test 2003
IEC-60749-31 Flammability of plastic-encapsulated device (internally induced) 2003
IEC-60749-32 Flammability of plastic-encapsulated device (externally induced) 2003
IEC-60749-33 Accelerated moisture resistance-Unbiased autoclave 2004
IEC-60749-34 Power Cycling 2004
IEC-60749-36 Acceleration, steady state 2003
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MIL-STD-202 Test Methods for Electronic and Electrical Component Parts 1980
MIL-STD-690 Failure Rate Sampling Plans and Procedures 1968
MIL-STD-750 Test Methods for Semiconductor Devices 1983
MIL-STD-790 Reliability Assurance Program for Electronic Parts Specifications 1968
MIL-STD-883 Test Methods and Procedures for Microelectronics 1983
MIL-M-38510 Microcircuits, General Specification for 1981
MIL-M-55565 Microcircuits, Preparation for Delivery of 1978
MIL-S-19500 Semiconductor Devices, General Specification for 1977
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Mz A2 LTPD h#£3% (MIL-S-19500 I EFR)
X DL 90% T HE B RAE “OR AV FIE 9 LTPD AR RIS B (K37 R0 T 2 1 BN REAN B
BATRE
(LTFD) 50 30 20 15 10 7 5 3
;E A
BIFH (C)r=C+1) B/ MBS (EHEARBERMTH x HEMERT, H 1,000 )
0 5 8 11 15 22 32 45 76
(1.03) (0.64) (0.46) (0.34) (0.23) (0.16) (0.11) (0.07)
1 8 13 18 25 38 55 77 129
(4.4) (2.7) (2.0 (1.4) (0.94) (0.65) (0.46) (0.28)
5 11 18 25 34 52 75 105 176
(7.4) (4.5) (3.4) (2.24) (1.8) (1.1) (0.78) (0.47)
3 13 22 32 43 65 94 132 221
(10.5) (6.2) (4.4) (3.2) (2.1) (1.5) (1.0) (0.62)
4 16 27 38 52 78 113 158 265
(12.3) (7.3) (5.3) (3.9) (2.6) (1.8) (1.3) (0.75)
5 19 31 45 60 91 131 184 308
(13.8) (8.4) (6.0) (4.4) (2.9) (2.0 (1.4) (0.85)
6 21 35 51 68 104 149 209 349
(15.6) (9.4) (6.6) (4.9) (3.2) (2.2) (1.6) (0.94)
7 24 39 57 77 116 166 234 390
(16.6) (10.2) (7.2) (5.3) (3.5) (2.4) (1.7) (1.0
8 26 43 63 85 128 184 258 431
(18.1) (10.9) (7.7) (5.6) (3.7) (2.6) (1.8) (1.1)
9 28 47 69 93 140 201 282 471
(19.4) (11.5) (8.1) (6.0) (3.9) (2.7) (1.9) (1.2)
10 31 51 75 100 152 218 306 511
(19.9) (12.1) (8.4) (6.3) 4.1) (2.9) (2.0) (1.2)
1 33 54 83 111 166 238 332 555
(21.0) (12.8) (8.3) (6.2) (4.2) (2.9) (2.1) (1.2)
12 36 59 89 119 178 254 356 594
(21.4) (13.0) (8.6) (6.5) (4.3) (3.0) (2.2) (1.3)
13 38 63 95 126 190 271 379 632
(22.3) (13.4) (8.9) (6.7) (4.5) (3.1) (2.26) (1.3)
14 40 67 101 134 201 288 403 672
(23.1) (13.8) (9.2) (6.9) (4.6) (3.2) (2.3) (1.4)
15 43 71 107 142 213 305 426 711
(23.3) (14.1) (9.4) (7.1) (4.7 (3.3) (2.36) (1.41)
16 45 74 112 150 225 321 450 750
(24.1) (14.6) 9.7) (7.2) (4.8) (3.37) (2.41) (1.44)
17 47 79 118 158 236 338 473 788
(24.7) (14.7) (9.86) (7.36) (4.93) (3.44) (2.46) (1.48)
18 50 83 124 165 248 354 496 826
(24.9) (15.0) (10.0) (7.54) (5.02) (3.51) (2.51) (1.51)
19 52 86 130 173 259 370 518 864
(25.5) (15.4) (10.2) (7.76) (5.12) (3.58) (2.56) (1.53)
20 54 90 135 180 271 386 541 902
(26.1) (15.6) (10.4) (7.82) (5.19) (3.65) (2.60) (1.56)
25 65 109 163 217 326 466 652 1,086
(27.0) (16.1) (10.8) (8.08) (5.38) (3.76) (2.69) (1.61)
[E] 1. AN BURT A T IR IS SRR IR .

2.

() WFRRE 20 X P EH 19 HRE

WEIERRERE (AQLIERE) , UESE.
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(—3t)
2 \ 1.5 1 0.7 0.5 0.3 0.2 0.15 0.1
116 153 231 328 461 767 1152 1534 2303
(0.04) (0.03) (0.02) (0.02) (0.01) (0.007) (0.005) (0.003) (0.002)
195 258 390 555 778 1296 1946 2592 3891
(0.18) (0.14) (0.09) (0.06) (0.045) (0.027) (0.018) (0.013) (0.009)
266 354 533 759 1065 1773 2662 3547 5323
(0.31) (0.23) (0.15) (0.11) (0.08) (0.045) (0.031) (0.022) (0.015)
333 444 668 953 1337 2226 3341 4452 6681
(0.41) (0.32) (0.20) (0.14) (0.10) (0.062) (0.041) (0.031) (0.018)
398 531 798 1140 1599 2663 3997 5327 7994
(0.51) (0.37) (0.52) (0.17) (0.12) (0.074) (0.049) (0.037) (0.025)
462 617 927 1323 1855 3090 4638 6181 9275
(0.57) (0.42) (0.28) (0.20) (0.14) (0.085) (0.056) (0.042) (0.028)
528 700 1054 1503 2107 3509 5267 7019 10533
(0.62) (0.47) (0.31) (0.22) (0.155) (0.093) (0.052) (0.074) (0.031)
589 783 1178 1680 2355 3922 5886 7845 1771
(0.67) (0.51) (0.34) (0.24) (0.17) (0.101) (0.067) (0.051) (0.034)
648 864 1300 1854 2599 4329 6498 8660 12995
(0.72) (0.54) (0.36) (0.25) (0.18) (0.108) (0.072) (0.054) (0.036)
709 945 1421 2027 2842 4733 7103 9468 14206
(0.77) (0.58) (0.38) (0.27) (0.19) (0.114) (0.077) (0.057) (0.038)
770 1025 1541 2199 3082 5133 7704 10268 15407
(0.80) (0.60) (0.40) (0.28) (0.20) (0.120) (0.080) (0.060) (0.040)
832 1109 1664 2378 3323 5546 8319 11092 16638
(0.83) (0.62) (0.42) (0.29) (0.21) (0.12) (0.083) (0.062) (0.042)
890 1187 1781 2544 3562 5936 8904 11872 17808
(0.86) (0.65) (0.43) (0.3) (0.22) (0.13) (0.086) (0.065) (0.043)
948 1264 1896 2709 3793 6321 9482 12643 18964
(0.89) (0.67) (0.44) (0.31) (0.22) (0.134) (0.089) (0.067) (0.045)
1007 1343 2015 2878 4029 6716 10073 13431 20146
(0.92) (0.69) (0.46) (0.32) (0.23) (0.138) (0.092) (0.069) (0.046)
1066 1422 2133 3046 4265 7108 10662 14216 21324
(0.94) (0.71) (0.47) (0.33) (0.235) (0.141) (0.094) (0.070) (0.047)
1124 1499 2249 3212 4497 7496 11244 14992 22487
(0.96) (0.72) (0.48) (0.337) (0.241) (0.144) (0.096) (0.072) (0.048)
1182 1576 2364 3377 4728 7880 11819 15759 23639
(0.98) (0.74) (0.49) (0.344) (0.246) (0.148) (0.098) (0.074) (0.049)
1239 1652 2478 3540 4956 8260 12390 16520 24780
(1.0) (0.75) (0.50) (0.351) (0.251) (0.151) (0.100) (0.075) (0.050)
1296 1728 2591 3702 5183 8638 12957 17276 25914
(1.02) (0.77) (0.52) (0.358) (0.256) (0.153) (0.102) (0.077) (0.051)
1353 1803 2705 3864 5410 9017 13526 18034 27051
(1.04) (0.78) (0.52) (0.364) (0.260) (0.156) (0.104) (0.078) (0.052)
1629 2173 3259 4656 6518 10863 16295 21726 32589
(1.08) (0.807) (0.538) (0.376) (0.259) (0.161) (0.108) (0.081) (0.054)
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M A.3 ERNHEMERER
u2
1 2 d(u)
o) =—
e
2T
0u

u .00 .01 .02 .03 .04 .05 .06 .07 .08 .09
0 .39894 .39892 .39886 .39876 .39862 .39844 .39822 .39797 .39767 .39733
A .39695 .39654 .39608 .39559 .39505 .39448 .39387 .39322 .39253 .39181
2 .39104 .39024 .38940 .38853 .38762 .38667 .38568 .38466 .38361 .38251
3 .38139 .38023 .37903 .37780 .37654 37524 .37391 .37255 37115 .36973
4 .36827 .36678 .36526 36371 36213 .36053 .35889 35723 .35553 .35381
5 .35207 .35029 .34849 .34667 .34482 .34294 .34105 .33912 33718 .33521
6 .33322 33121 .32918 32713 .32506 .32297 .32086 .31874 .31659 31443
7 31225 .31006 .30785 .30563 .30339 30114 .29887 .29659 29431 .29200
8 .28969 28737 .28504 28269 .28034 27798 27562 27324 .27086 .26848
9 .26609 26369 26129 25888 25647 25406 25164 24923 .24681 24439
1.0 24197 23955 23713 23471 23230 22988 22747 22506 22265 22025
1.1 21785 21546 21307 21069 .20831 20594 20357 20121 .19886 .19652
1.2 19419 19186 .18954 18724 .18494 .18265 .18037 17810 17585 17360
1.3 17137 16915 .16694 16474 16256 16038 15822 .15608 15395 15183
1.4 14973 14764 14556 14350 14146 13943 13742 13542 13344 13147
15 12952 12758 .12566 12376 12188 .12001 11816 11632 11450 11270
1.6 11092 10915 .10741 .10567 .10396 10226 .10059 098925 | .097282 | .095657
1.7 094049 | .092459 | .090887 | .089333 | .087796 | .086277 | .084776 | .083293 | .081828 | .080380
1.8 078950 | .077538 | .076143 | .074766 | .073407 | .072065 | .070740 | .069433 | .068144 | .066871
1.9 065616 | .064378 | .063157 | .061952 | .060765 | .059595 | .058441 | .057304 | .056183 | .055079
2.0 053991 | .052919 | .051864 | .050824 | .049800 | .048792 | .047800 | .046823 | .045861 | .044915
2.1 043984 | .043067 | .042166 | .041280 | .040408 | .039550 | .038707 | .037878 | .037063 | .036262
2.2 .035475 | .034701 | .033941 | .033194 | .032460 | .031740 | .031032 | .030337 | .029655 | .028985
2.3 028327 | .027682 | .027048 | .026426 | .025817 | .025218 | .024631 | .024056 | .023491 | .022937
2.4 022395 | .021862 | .021341 | .020829 | .020328 | .019837 | .019356 | .018885 | .018423 | .017971
25 017528 | .017095 | .016670 | .016254 | .015848 | .015449 | .015060 | .014678 | .014305 | .013940
2.6 013583 | .013234 | .012892 | .012558 | .012232 | .011912 | .011600 | .011295 | .010997 | .010706
2.7 .010421 010143 | 0298712 | .0%06058 | .0%93466 | .0290936 | .0288465 | .0286052 | .0283697 | .0281398
2.8 0279155 | 0276965 | .0274829 | .0%72744 | .0%70711 | .0%68728 | .0266793 | .0%64907 | .0263067 | .0%261274
2.9 0259525 | 0257821 | .0%56160 | .0254541 | .0252963 | .0251426 | .0249929 | .0%48470 | .0247050 | .0%45666
3.0 0244318 | .0%243007 | .0241729 | .0%40486 | .0239276 | .0238098 | .0236951 | .0235836 | .0234751 | .0%233695
3.1 .0232668 | .0231669 | .0%230698 | .0229754 | .0228835 | .0%227943 | .0227075 | .0%26231 | .0%25412 | .0%24615
3.2 0223841 | .0%223089 | .0222358 | .0221649 | .0220960 | .0220290 | .0219641 | .0219010 | .0218397 | .0217803
33 0217226 | .0%16666 | .0216122 | .0215595 | .0%15084 | .0214587 | .0214106 | .0213639 | .0213187 | .0%212748
34 0212322 | .0211910 | .0211510 | .0211122 | .0210747 | .0210383 | .0210030 | .0396886 | .0%93557 | .0390372
35 .0%87268 | .0%84263 | .0%81352 | .0%78534 | .0%75807 | .0°73166 | .0°70611 | .0%68138 | .0%65745 | .0%63430
3.6 .0%61190 | .0%59024 | .0%56928 | .0354901 | .0352941 | .0351046 | .0%49214 | .0347443 | .0%45731 | .0%44077
3.7 .0%42478 | 0340933 | .0339440 | .0337998 | .0336605 | .0335260 | .0333960 | .0332705 | .0331494 | .0330324
3.8 0329195 | .0328105 | .0%27053 | .0326037 | .0325058 | .0324113 | .0323201 | .0322321 | .0%21473 | .0320655
3.9 0319866 | .0%19105 | .0%18371 | .0%17664 | .0316983 | .0°16326 | .0315693 | .0315083 | .0314495 | .0%13928
4.0 0313383 | .0%12858 | .0%12352 | .0%11864 | .0%11395 | .0%10943 | .0310509 | .0310090 | .0*96870 | .0%92993
4.1 0489262 | .0%85672 | .0%82218 | .0%78895 | .0%75700 | .0%72626 | .0*69670 | .0%66828 | .0%64095 | .0%61468
42 0458943 | .0%56516 | .0*54183 | .051942 | .0%49788 | .0%47719 | .0%45731 | .0%43821 | .0%41988 | .0%40226
43 0438535 | .0%36911 | .0*35353 | .0%33856 | .0%32420 | .0*31041 | .0%29719 | .0%28499 | .0%27231 | .0%26063
4.4 0424942 | .0%23868 | .0%22837 | .0%21848 | .0%20900 | .0%19992 | .0%*19121 | .0%18286 | .0%17486 | .0%*16719
45 .0*15984 | .0%15280 | .0*14605 | .0*13959 | .0%13340 | .0*12747 | .0*12180 | .0*11636 | .0*11116 | .0*10618
46 .0%10141 | .0%96845 | .0592477 | .0%88297 | .0%84298 | .0°80472 | .0%76812 | .0%73311 | .0%69962 | .0%66760
47 .0563698 | .0%60771 | .0°57972 | .0°55296 | .0°52739 | .0°50295 | .0°47960 | .0%45728 | .0°43596 | .0°41559
48 0539613 | .0%37755 | .0535980 | .0%34285 | .0%32667 | .0°31122 | .0%29647 | .0%28239 | .0526895 | .0%25613
4.9 .0524390 | .0%23222 | .0522108 | .0521046 | .0%20033 | .0519066 | .0518144 | .0517265 | .0%16428 | .0515629

HEARAE IR A B 22 u BOE 2 R A eI _ETIME, A RO R L o(u).
fl: XFu=2.96, ZCf) 2.9 F1 LI () .06 [rIAZ ALAE K 0749929, I ¢(u) 4y 0.0049929.
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Mg A4 EEDHH LRMERSE
o0
e(Ke):e :I ®(u) du
Ke

Ke .00 .01 .02 .03 .04 .05 .06 .07 .08 .09

.0 .50000 49601 49202 48803 48405 48006 47608 47210 46812 46414
A 46017 45620 45224 44828 44433 44038 43644 43251 42858 42465
2 42074 41683 41294 .40905 40517 40129 39743 .39358 .38974 .38591
3 .38209 .37828 .37448 .37070 .36693 .36317 .35942 .35569 .35197 .34827
P .34458 .34090 33724 .33360 .32997 .32636 .32276 31918 .31561 .31207
5 .30854 .30503 30153 .29806 29460 29116 28774 28434 .28096 27760
6 27425 27093 26763 26435 26109 25785 25463 25143 24825 24510
7 24196 .23885 23576 23270 22965 22663 22363 .22065 21770 21476
8 21186 .20897 .20611 .20327 .20045 .19766 .19489 19215 .18943 .18673
9 18406 .18141 17879 17619 17361 17106 .16853 .16602 .16354 .16109
1.0 15866 15625 15386 15151 14917 14686 14457 14231 .14007 13786
1.1 13567 .13350 13136 12924 12714 12507 12302 .12100 .11900 11702
1.2 11507 11314 11123 .10935 10749 .10565 10383 .10204 10027 | .098525
1.3 096800 | .095098 | .093418 | .091759 | .090123 | .088508 | .086915 | .085343 | .083793 | .082264
1.4 080757 | .079270 | .077804 | .076359 | .074934 | .073529 | .072145 | .070781 | .069437 | .068112
15 066807 | .065522 | .064255 | .063008 | .061780 | .060571 | .059380 | .058208 | .057053 | .055917
1.6 054799 | .053699 | .052616 | .051551 | .050503 | .049471 | .048457 | .047460 | .046479 | .045514
1.7 044565 | .043683 | .042716 | .041815 | .040930 | .040059 | .039204 | .038364 | .037538 | .036727
1.8 035930 | .035148 | .034380 | .033625 | .032884 | .032157 | .031443 | .030742 | .030054 | .029379
1.9 028717 | .028067 | .027429 | .026803 | .026190 | .025588 | .024998 | .024419 | .023852 | .023295
2.0 022750 | .022216 | .021692 | .021178 | .020675 | .020182 | .019699 | .019226 | .018763 | .018309
2.1 017864 | .017429 | .017003 | .016586 | .016177 | .015778 | .015386 | .015003 | .014629 | .014262
2.2 013903 | .013553 | .013209 | .012874 | .012545 | .012224 | .011911 | .011604 | .011304 | .011011
2.3 010724 | .010444 | .010170 | .0299031 | .0296419 | .0293867 | .0291375 | .0288940 | .0286563 | .0284242
2.4 0281975 | .0279763 | .0277603 | .0275494 | .0273436 | .0271428 | .0299469 | .0267557 | .0265691 | .0263872
2.5 .0262097 | .0%60366 | .0258677 | .0257031 | .0255426 | .0253861 | .0252336 | .0250849 | .0249400 | .0%47988
2.6 0246612 | 0245271 | .0243965 | .0%242692 | .0241453 | .0240246 | .0239070 | .0237926 | .0236811 | .0235726
2.7 .0234670 | .0233642 | .0232641 | .0231667 | .0230720 | .0229798 | .0228901 | .0228028 | .0227179 | .0226354
2.8 0225551 | .0224771 | .0224012 | .0%223274 | .0222557 | .0221860 | .0221182 | .0220524 | .0219884 | .0219262
2.9 .0218658 | .0218071 | .0217502 | .0%216948 | .0%216411 | .0215889 | .0215382 | .0214890 | .0%214412 | .0213949
3.0 0213499 | .0213062 | .0212639 | .0%212228 | .0211829 | .0211442 | .0211067 | .0210703 | .0210350 | .0210008
3.1 .0396760 | .0%93544 | .0%90426 | .0%87403 | .0°84474 | .0381635 | .0378885 | .0376219 | .0373638 | .0371136
3.2 0368714 | .0%66367 | .0%64095 | .0%61895 | .0%59765 | .0357703 | .0355706 | .0%53774 | .0351904 | .0350094
3.3 .0348342 | .0%46648 | .0%45009 | .0%43423 | .0%41889 | .0340406 | .0338971 | .0337584 | .0336243 | .0334946
3.4 .0333693 | .0332481 | .0331311 | .0%30179 | .0%29086 | .0328029 | .0327009 | .0%26023 | .0%25071 | .0324151
35 .0%23263 | .0322405 | .0%21577 | .0%20778 | .0%20006 | .0%19262 | .0318543 | .0%17849 | .0%17180 | .0316534
3.6 0315911 | .0%15310 | .0%14730 | .0314171 | .0%13632 | .0%13112 | .0312611 | .0%12128 | .0%11662 | .0%11213
3.7 .0310780 | .0310363 | .0%99611 | .0%95740 | .0%92010 | .0%88417 | .0%84957 | .081624 | .0%78414 | .0%75324
3.8 .0%72348 | .0%69483 | .0%66726 | .0%64072 | .0%61517 | .0%59059 | .0%56694 | .054418 | .0%52228 | .0%50122
3.9 .0%48096 | .0%46148 | .0%44274 | .0%42473 | .0%40741 | .0%39076 | .0%37475 | .0*35936 | .0%34458 | .0*33037
4.0 .0%31671 | .0%30359 | .0*29099 | .0%27888 | .0*26726 | .0%25609 | .0%24536 | .0*23507 | .0%22518 | .0*21569
4.1 .0%20658 | .0419783 | .0*18944 | .0%18138 | .0*17365 | .0*16624 | .0%15912 | .0*15230 | .0%14575 | .0%13948
4.2 .0%13346 | .0%12769 | .0*12215 | .0%11685 | .0*11176 | .0*10689 | .0%10221 | .0°97736 | .0%93447 | .0589337
43 .0%85399 | .0°81627 | .0578015 | .0%74555 | .0°71241 | .0%68069 | .0%65031 | .0°62123 | .0%59340 | .0°56675
4.4 .0554125 | .0%51685 | .0°49350 | .0%47117 | .0%44979 | .0%42935 | .0%40980 | .0%39110 | .0537322 | .0%35612
45 .0%33977 | .0932414 | .0530920 | .0%29492 | .0528127 | .0%26823 | .0%25577 | .0524386 | .0%23249 | .0522162
46 .0521125 | .0°20133 | .0519187 | .0%18283 | .0517420 | .0%16597 | .0%15810 | .0515060 | .0%14344 | .0°13660
47 .0%13008 | .0°12386 | .0°11792 | .0511226 | .0510686 | .0210171 | .0%96796 | .0892113 | .0%87648 | .0683391
48 .0879333 | .0875465 | .0671779 | .0%68267 | .0864920 | .0%61731 | .0%58693 | .0655799 | .0%53043 | .0850418
4.9 .0947918 | .0%45538 | .0643272 | .0841115 | .0839061 | .0937107 | .0%35247 | .0633476 | .0%31792 | .0830190

XF T Ke=0.00 ~ 4.99 7 IEZ AT I LR € .

fil: % T Ke=3.18, ZEIiM 3.1 1 LIifr) .08 [958 sifl h £=.0%73638=0.00073638.
£=.0249400=0.0049400.
TEH B IE S A PN I MER N, X S8 {E 43 % B 2.6=0.049996 = 0.05.

X T Ke=1.96,

£=.024998 ; X} T Ke=2.58,

0.00988~0.01.
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B A5 IF;

c .000 1001 1002 .003 1004 .005 006 007 1008 1009
.00 © 3.09023 2.87816 2.74778 2.65207 2.57583 2.51214 2.45726 2.40892 2.36562
.01 2.32635 2.29037 2.25713 2.22621 2.19729 2.17009 2.14441 2.12007 2.09693 2.07485
.02 2.05375 2.03352 2.01409 1.99539 1.97737 1.95996 1.94313 1.92684 1.91104 1.89570
.03 1.88079 1.86630 1.85218 1.83842 1.82501 1.81191 1.79912 1.78661 1.77438 1.76241
.04 1.75069 1.73920 1.72793 1.71689 1.70604 1.69540 1.68494 1.67466 1.66456 1.65463
.05 1.64485 1.63523 1.62576 1.61644 1.60725 1.59819 1.58927 1.58047 1.57179 1.56322
.06 1.55477 1.54643 1.563820 1.53007 1.52204 1.51410 1.50626 1.49851 1.49085 1.48328
.07 1.47579 1.46838 1.46106 1.45381 1.44663 1.43953 1.43250 1.42554 1.41865 1.41183
.08 1.40507 1.39838 1.39174 1.38517 1.37866 1.37220 1.36581 1.35946 1.35317 1.34694
.09 1.34076 1.33462 1.32854 1.32251 1.31652 1.31058 1.30469 1.29884 1.29303 1.28727
10 1.28155 1.27587 1.27024 1.26464 1.25908 1.25357 1.24808 1.24264 1.23723 1.23186
1 1.22653 1.22123 1.21596 1.21073 1.20553 1.20036 1.19522 1.19012 1.18504 1.18000
12 1.17499 1.17000 1.16505 1.16012 1.15522 1.15035 1.14551 1.14069 1.13590 1.13113
13 1.12639 1.12168 1.11699 1.11232 1.10768 1.10306 1.09847 1.09390 1.08935 1.08482
14 1.08032 1.07584 1.07138 1.06694 1.06252 1.05812 1.05374 1.04939 1.04505 1.04073
15 1.03643 1.03215 1.02789 1.02365 1.01943 1.01522 1.01103 1.00686 1.00271 .99858
.16 99446 199036 .98627 198220 97815 97411 .97009 96609 196210 95812
A7 95417 .95022 .94629 94238 93848 193459 .93072 92686 192301 91918
.18 91537 91156 90777 90399 .90023 .89647 .89273 .88901 .88529 .83159
19 87790 87422 .87055 .86689 .86325 .85962 .85600 .85239 .84879 .84520
.20 .84162 .83805 .83450 .83095 .82742 .82389 .82038 .81687 .81338 .80990
.21 .80642 .80296 .79950 .79606 79262 78919 .78577 78237 77897 77557
22 77219 76882 76546 76210 75875 75542 .75208 74876 74545 74214
.23 .73885 73556 73228 .72900 72574 72248 71923 71599 71275 .70952
.24 70630 .70309 .69988 69668 69349 .69031 .68713 .68396 .68080 67764
.25 67449 67135 66821 66508 66196 65884 .65573 65262 64952 64643
.26 64335 64027 63719 63412 .63106 .62801 .62496 62191 61887 61584
.27 61281 60979 .60678 60376 .60076 59776 .59477 59178 58879 .58581
.28 .58284 57987 57691 57395 57100 56805 56511 56217 55924 55631
.29 55338 55047 .54755 54464 54174 53884 .53594 53305 53016 52728
.30 52440 52153 .51866 51579 51293 51007 .50722 50437 50153 49869
.31 49585 49032 49019 48736 48454 48173 47891 47610 47330 47050
.32 46770 46490 46211 45933 45654 45376 .45099 44821 44544 44268
.33 43991 43715 43440 43164 42889 42615 42340 42066 41793 41519
.34 41246 40974 40701 40429 40157 .39886 .39614 .39343 .39073 .38802
.35 .38532 .38262 .37993 37723 37454 37186 .36917 .36649 .36381 36113
.36 .35846 .35579 35312 .35045 34779 34513 .34247 .33981 33716 .33450
37 .33185 .32921 .32656 32392 32128 .31864 .31600 31337 31074 .30811
.38 .30548 .30286 .30023 29761 .29499 29237 .28976 .28715 .28454 .28193
.39 27932 27671 27411 27151 .26891 .26631 .26371 26112 .25853 .25594
40 25335 .25076 .24817 24559 .24301 24043 .23785 23527 .23269 23012
41 22754 22497 .22240 .21983 21727 21470 21214 20957 .20701 .20445
42 .28189 .19934 .19678 19422 19167 18912 .18657 .18402 18147 17892
43 17637 17383 17128 16874 .16620 .16366 .16112 .15858 .15604 .15351
44 15097 14843 .14590 14337 .14084 113830 13577 13324 13072 12819
45 .12566 12314 .12061 .11809 11556 11304 .11052 10799 10547 .10295
46 .10043 .09791 .09540 .09288 .09036 .08784 .08533 .08281 .08030 07778
47 07527 07276 .07024 .06773 .06522 .06271 .06020 .05768 .05517 .05766
48 .05015 .04764 .04513 .04263 .04012 .03761 .03510 .03259 .03008 .02758
49 .02507 .02256 .02005 .01755 .01504 .01253 .01003 .00752 .00501 .00251

X IER AT LA €=0.000 ~ 0.499 7 Ke HIME, 1t Ke HIMEFR A 1008 1173 £ie

#l: X+ £=0.200, KA .20 F1_LI0 000 FIAZ RAE  Ke=.84162, It Ke FMERR A () 20 M.
2.5 T4 s AT €=0.025 K Ke=1.95996~1.96 HI{H; 0.5 4 w5 T £=0.005 ) Ke=2.57583~2.58 1]

fE.
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MiE A.6 Btk [HEE]
X
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
0 9048 .8187 7408 6703 .6065 .5488 4966 4493 4066 .3679
1 .0905 1637 2222 .2681 .3033 .3293 .3476 .3595 .3659 .3679
2 .0045 .0164 .0333 .0536 .0758 .0988 1217 1438 1647 .1839
3 .0002 .0010 .0033 .0072 .0126 .0198 .0284 .0383 .0494 .0613
4 .0000 .0001 .0002 .0007 .0016 .0030 .0050 .0077 0111 .0153
5 .0000 .0000 .0000 .0001 .0002 .0004 .0007 .0012 .0020 .0031
6 .0000 .0000 .0000 .0000 .0000 .0000 .0001 .0002 .0003 .0005
7 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0001
X
11 1.2 13 14 15 16 17 1.8 1.9 2.0
0 .3329 .3012 2725 .2466 2231 .2019 1827 .1653 1496 .1353
1 .3662 .3614 .3543 .3452 .3347 .3230 .3106 2975 .2842 2707
2 .2014 .2169 .2303 2417 .2510 .2584 .2640 .2678 .2700 2707
3 .0738 .0867 .0998 1128 1255 1378 .1496 .1607 1710 .1804
4 .0203 .0260 .0324 .0395 .0471 .0551 .0636 .0723 .0812 .0902
5 .0045 .0062 .0084 0111 .0141 .0176 .0216 .0260 .0309 .0361
6 .0008 .0012 .0018 .0026 .0035 .0047 .0061 .0078 .0098 .0120
7 .0001 .0002 .0003 .0005 .0008 .0011 .0015 .0020 .0027 .0034
8 .0000 .0000 .0001 .0001 .0001 .0002 .0003 .0005 .0006 .0009
9 .0000 .0000 .0000 .0000 .0000 .0000 .0001 .0001 .0001 .0002
X
2.1 2.2 2.3 2.4 25 2.6 2.7 2.8 2.9 3.0
0 1225 1108 .1003 .0907 .0821 .0743 .0672 .0608 .0550 .0498
1 2572 .2438 .2306 2177 .2052 1931 1815 1703 .1596 1494
2 .2700 .2681 .2652 2613 .2565 .2510 .2450 2384 2314 .2240
3 .1890 .1966 .2033 .2090 2138 2176 2205 2225 2237 .2240
4 .0992 .1082 1169 1254 .1336 1414 .1488 1557 1622 .1680
5 .0417 .0476 .0538 .0602 .0668 .0735 .0804 .0872 .0940 .1008
6 .0146 .0174 .0206 .0241 .0278 .0319 .0362 .0407 .0455 .0504
7 .0044 .0055 .0068 .0083 .0099 .0118 .0139 .0163 .0188 .0216
8 .0011 .0015 .0019 .0025 .0031 .0038 .0047 .0057 .0068 .0081
9 .0003 .0004 .0005 .0007 .0009 .0011 .0014 .0018 .0022 .0027
10 .0001 .0001 .0001 .0002 .0002 .0003 .0004 .0005 .0006 .0008
1" .0000 .0000 .0000 .0000 .0000 .0001 .0001 .0001 .0002 .0002
12 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0001
X
3.1 3.2 3.3 3.4 35 3.6 3.7 3.8 3.9 4.0
0 .0450 .0408 .0369 .0334 .0302 .0273 .0247 .0224 .0202 .0183
1 1397 .1304 1217 1135 1057 .0984 .0915 .0850 .0789 .0733
2 2165 .2087 .2008 1929 .1850 0771 .1692 1615 .1539 1465
3 2237 .2226 .2209 .2186 2158 2125 .2087 .2046 .2001 1954
4 1734 1781 1823 .1858 .1888 1912 1931 1944 .1951 .1954
5 1075 1140 1203 1264 1322 1377 1429 1477 1522 .1563
6 .0555 .0608 .0662 .0716 0711 .0826 .0881 .0936 .0989 1042
7 .0246 .0278 .0312 .0348 .0385 .0425 .0466 .0508 .0551 .0595
8 .0095 0111 .0129 .0148 .0169 0191 .0215 .0241 .0269 .0298
9 .0033 .0040 .0047 .0056 .0066 .0076 .0089 .0102 .0116 .0132
10 .0010 .0013 .0016 .0019 .0023 .0028 .0033 .0039 .0045 .0053
1 .0003 .0004 .0005 .0006 .0007 .0009 .0011 .0013 .0016 .0019
12 .0001 .0001 .0001 .0002 .0002 .0003 .0003 .0004 .0005 .0006
13 .0000 .0000 .0000 .0000 .0001 .0001 .0001 .0001 .0002 .0002
14 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0001
X: ZMBIBER (FRZE
m: HAFHEER (FRED
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X

41 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0
0 .0166 0150 0136 .0123 0111 .0101 .0091 .0082 .0074 .0067
1 .0679 0630 0583 .0540 .0500 .0462 .0427 .0395 .0365 .0337
2 1393 1323 1254 .1188 1125 .1063 .1005 .0948 .0894 .0842
3 .1904 1852 1798 1743 .1687 1631 1574 1517 1460 1404
4 .1951 1944 1933 1917 .1898 .1875 .1849 1820 1789 1755
5 .1600 1633 1662 .1687 1708 1725 1738 A747 1753 1755
6 .1093 1143 1191 1237 1281 1323 1362 1398 1432 1462
7 .0640 0686 0732 .0778 .0824 .0869 .0914 .0959 .1002 1044
8 .0328 .0360 0393 .0428 .0463 .0500 .0537 .0575 .0614 .0653
9 .0150 0168 0188 .0209 .0232 .0255 .0280 .0307 .0334 .0363
10 .0061 .0071 .0081 .0092 .0104 .0118 .0132 .0147 .0164 .0181
1 .0023 0027 .0032 .0037 .0043 .0049 .0056 .0064 .0073 .0082
12 .0008 .0009 .0011 .0014 .0016 .0019 .0022 .0026 .0030 .0034
13 .0002 .0003 .0004 .0005 .0006 .0007 .0008 .0009 .0011 .0013
14 .0001 .0001 .0001 .0001 .0002 .0002 .0003 .0003 .0004 .0005
15 .0000 0000 0000 .0000 .0001 .0001 .0001 .0001 .0001 .0002
X

5.1 5.2 5.3 54 5.5 5.6 5.7 5.8 5.9 6.0
0 .0061 .0055 .0050 .0045 .0041 .0037 .0033 .0030 .0027 .0025
1 .0311 .0287 .0265 .0244 .0225 .0207 .0191 .0176 .0162 .0149
2 .0793 .0746 .0701 .0659 .0618 .0580 0544 .0509 .0477 .0446
3 1348 .1293 1239 1185 1133 .1082 1033 .0985 .0938 .0892
4 A719 .1681 1641 .1600 .1558 1515 1472 1428 1383 1339
5 1753 1748 1740 1728 1714 1697 1678 .1656 1632 .1606
6 .1490 1515 1537 .1555 1571 1584 1594 .1601 .1605 .1606
7 .1086 1125 1163 .1200 1234 1267 .1298 1326 .1353 A377
8 .0692 .0731 .0771 .0810 .0849 .0887 .0925 .0962 .0998 .1033
9 .0392 .0423 .0454 .0486 .0519 .0552 .0586 .0620 .0654 .0688
10 .0200 .0220 .0241 .0262 .0285 .0309 .0334 .0359 .0386 .0413
1 .0093 .0104 .0116 .0129 .0143 .0157 0173 .0190 .0207 .0225
12 .0039 .0045 .0051 .0058 .0065 .0073 .0082 .0092 .0102 .0113
13 .0015 .0018 .0021 .0024 .0028 .0032 .0036 .0041 .0046 .0052
14 .0006 .0007 .0008 .0009 .0011 .0013 .0015 .0017 .0019 .0022
15 .0002 .0002 .0003 .0003 .0004 .0005 .0006 .0007 .0008 .0009
16 .0001 .0001 .0001 .0001 .0001 .0002 .0002 .0002 .0003 .0003
17 .0001 .0000 .0000 .0000 .0000 .0001 .0001 .0001 .0001 .0001
X

6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.9 7.0
0 0022 .0020 .0018 .0017 .0015 .0014 .0012 .0011 .0010 .0009
1 0137 .0126 .0116 0106 .0098 .0090 .0082 .0076 .0070 .0064
2 0417 .0390 .0364 .0340 .0318 .0296 .0276 .0258 .0240 .0223
3 0848 .0806 .0765 0726 .0688 .0652 .0617 .0584 .0652 .0521
4 1294 1249 1205 1162 1118 1076 .1034 .0992 .0952 .0912
5 1579 .1549 1519 1487 1454 1420 .1385 1349 1314 277
6 1605 .1601 1595 1586 1575 1562 .1546 1529 1511 1490
7 1399 1418 1435 1450 1462 1472 1480 .1486 .1489 .1490
8 1066 .1099 1130 .1160 .1188 1215 1240 1263 1284 1304
9 0723 .0757 .0791 .0825 .0858 .0891 .0923 .0954 .0985 1014
10 .0441 .0469 .0498 .0528 .0558 .0588 .0618 .0649 .0679 .0710
1 .0245 .0265 .0285 .0307 .0330 .0353 .0377 .0401 .0426 .0452
12 .0124 .0137 .0150 .0164 .0179 .0194 .0210 .0227 .0246 .0264
13 .0058 .0065 .0073 .0081 .0089 .0098 .0108 .0119 .0130 .0142
14 .0025 .0029 .0033 .0037 .0041 .0046 .0052 .0058 .0064 .0071
15 .0010 .0012 .0014 .0016 .0018 .0020 .0023 .0026 .0029 .0033
16 .0004 .0005 .0005 .0006 .0007 .0008 .0010 .0011 .0013 .0014
17 .0001 .0002 .0002 .0002 .0003 .0003 .0004 .0004 .0005 .0006
18 .0000 .0001 .0001 .0001 .0001 .0001 .0001 .0002 .0002 .0002
19 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0001 .0001 .0001
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m
X
71 7.2 7.3 7.4 7.5 7.6 7.7 7.8 7.9 8.0
0 .0008 0007 .0007 0006 .0006 0005 .0005 .0004 .0004 0003
1 .0059 0054 .0049 0045 .0041 0038 .0035 .0032 .0029 0027
2 .0208 0194 .0180 0167 0156 0145 .0134 0125 .0116 0107
3 .0492 0464 .0438 0413 0389 0366 .0345 .0324 .0305 0286
4 .0874 0836 0799 0764 .0729 0696 .0663 .0632 .0602 0573
5 1241 1204 1167 1130 1094 1057 .1021 .0986 .0951 .0916
6 1468 1445 .1420 1394 1367 1339 1311 1282 1252 1221
7 .1489 1486 .1481 1474 1465 1454 1442 1428 1413 1396
8 11321 1337 1351 1363 1373 1382 1388 1392 1395 1396
9 1042 1070 1096 1121 1144 1167 1187 1207 1224 1241
10 .0740 0770 .0800 0829 .0858 0887 .0914 .0941 .0967 0993
" .0478 0504 .0531 0558 .0585 0613 .0640 .0667 .0695 .0722
12 .0283 0303 .0323 0344 .0366 0388 .0411 .0434 .0457 .0481
13 .0154 0168 .0181 0196 .0211 0227 .0243 .0260 0278 0296
14 .0078 0086 .0095 0104 0113 0123 0134 0145 0157 0169
15 .0037 .0041 .0046 0051 0057 0062 .0069 .0075 .0083 0090
16 .0016 .0019 .0021 0024 .0026 0030 .0033 .0037 .0041 .0045
17 .0007 0008 .0009 0010 .0012 0013 .0015 .0017 .0019 .0021
18 .0003 .0003 .0004 0004 .0005 0006 .0006 .0007 .0008 0009
19 .0001 .0001 .0001 0002 0002 0002 .0003 .0003 .0003 0004
20 .0000 0000 .0001 0001 .0001 0001 .0001 .0001 .0001 .0002
21 .0000 0000 .0000 0000 0000 0000 .0000 .0000 .0001 .0001
m
X
8.1 8.2 8.3 8.4 8.5 8.6 8.7 8.8 8.9 9.0
0 .0003 0003 .0002 .0002 .0002 .0002 .0002 .0002 .0001 .0001
1 .0025 0023 .0021 .0019 .0017 .0016 .0014 .0013 .0012 .0011
2 .0100 0092 .0086 .0079 .0074 .0068 .0063 .0058 .0054 0050
3 .0269 .0252 .0237 .0222 .0208 .0195 0183 .0171 .0160 0150
4 0544 .0517 .0491 .0466 .0443 .0420 .0398 .0377 .0357 0337
5 0882 0849 .0816 .0784 .0752 .0722 .0692 .0663 .0635 .0607
6 1191 1160 1128 1097 .1066 .1034 1003 .0972 .0941 .0911
7 1378 1358 .1338 1317 1294 1271 1247 1222 1197 1171
8 1395 1392 .1388 .1382 1375 .1366 .1356 1344 11332 1318
9 1256 1269 .1280 .1290 11299 .1306 131 1315 1317 1318
10 1017 1040 .0163 .1084 1104 1123 .1140 1157 172 1186
" .0749 0776 .0802 .0828 .0853 .0878 .0902 .0925 .0948 0970
12 .0505 0530 .0555 .0579 .0604 .0629 .0654 .0679 .0703 0728
13 .0315 0334 .0354 .0374 .0395 .0416 .0438 .0459 .0481 0504
14 .0182 0196 .0210 .0225 .0240 .0256 .0272 .0289 .0306 0324
15 .0098 .0107 .0116 .0126 .0136 .0147 .0158 .0169 .0182 0194
16 .0050 .0055 .0060 .0066 .0072 .0079 .0086 .0093 .0101 0109
17 .0024 .0026 .0029 .0033 .0036 .0040 .0044 .0048 .0053 0058
18 .0011 .0012 .0014 .0015 .0017 .0019 .0021 .0024 .0026 .0029
19 .0005 0005 .0006 .0007 .0008 .0009 .0010 .0011 .0012 .0014
20 .0002 .0002 .0002 .0003 .0003 .0004 .0004 .0005 .0005 0006
21 .0001 .0001 .0001 .0001 .0001 .0002 .0002 .0002 .0002 .0003
22 .0000 0000 .0000 .0000 .0001 .0001 .0001 .0001 .0001 .0001
m
X
9.1 9.2 9.3 9.4 9.5 9.6 9.7 9.8 9.9 10
0 .0001 .0001 .0001 .0001 .0001 .0001 .0001 .0001 .0001 0000
1 .0010 .0009 .0009 .0008 .0007 .0007 .0006 .0005 .0005 0005
2 .0046 .0043 .0040 .0037 .0034 .0031 .0029 .0027 .0025 0023
3 .0140 0131 .0123 .0115 .0107 .0100 .0093 .0087 .0081 0076
4 .0319 0302 .0285 .0269 .0254 .0240 .0226 .0213 .0201 0189
5 .0581 .0005 .0530 .0506 .0483 .0460 .0439 .0418 .0398 .0378
6 .0881 .0851 .0822 .0793 .0764 .0736 .0709 .0682 .0656 .0631
7 1145 1118 .1091 .1064 1037 .1010 .0982 .0955 .0928 .0901
8 11302 .1286 .1269 .1251 1232 1212 1191 1170 1148 1126
9 1317 1315 1311 .1306 .1300 .1293 1284 1274 1263 1251
RCJ27L0001-0100 Rev.1.00 2007.09.26
RENESAS

Page 220 of 248




B 3%

X
9.1 9.2 9.3 9.4 9.5 9.6 9.7 9.8 9.9 10
10 1198 1210 1219 1228 1235 1241 1245 1249 1250 L1251
1 .0991 1012 1031 1049 .1067 .1083 .1098 112 1125 137
12 .0752 .0776 .0799 .0822 .0844 .0866 .0888 .0908 .0928 .0948
13 .0526 .0549 .0572 .0594 .0617 .0640 .0662 .0685 .0707 .0729
14 .0342 .0361 .0380 .0399 .0419 .0439 .0459 .0479 .0500 .0521
15 .0208 .0221 .0235 .0250 .0265 .0281 .0297 .0313 .0330 .0347
16 .0118 .0127 .0137 .0147 .0157 .0168 .0180 .0192 .0204 .0217
17 .0063 .0069 .0075 .0081 .0088 .0095 .0103 .0111 .0119 .0128
18 .0032 .0035 .0039 .0042 .0046 .0051 .0055 .0060 .0065 .0071
19 .0015 .0017 .0019 .0021 .0023 .0026 .0028 .0031 .0034 .0037
20 .0007 .0008 .0009 .0010 .0011 .0012 .0014 .0051 .0017 .0019
21 .0003 .0003 .0004 .0004 .0005 .0006 .0006 .0007 .0008 .0009
22 .0001 .0001 .0002 .0002 .0002 .0002 .0003 .0003 .0004 .0004
23 .0000 .0001 .0001 .0001 .0001 .0001 .0001 .0001 .0002 .0002
24 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0001 .0001 .0001
X
11 12 13 14 15 16 17 18 19 20
0 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
1 .0002 .0001 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
2 .0010 .0004 .0002 .0001 .0000 .0000 .0000 .0000 .0000 .0000
3 .0037 .0018 .0008 .0004 0002 .0001 .0000 .0000 .0000 .0000
4 .0102 0053 .0027 .0013 0006 .0003 .0001 .0001 .0000 .0000
5 .0224 0127 .0070 .0037 .0019 .0010 .0005 .0002 .0001 .0001
6 .0411 .0255 .0152 .0087 0048 0026 .0014 .0007 .0004 .0002
7 .0646 .0437 .0281 .0174 0104 0060 .0034 .0018 .0010 .0005
8 .0888 .0655 .0457 .0304 0194 .0120 .0072 .0042 0024 .0013
9 .1085 0874 .0661 .0473 0324 .0213 .0135 .0083 .0050 .0029
10 1194 1048 .0859 .0663 .0486 .0341 .0230 .0150 .0095 .0058
1 1194 1144 1015 .0884 .0663 .0496 .0355 .0245 0164 .0106
12 .1094 1144 1099 .0984 .0829 .0661 .0504 .0368 .0259 .0176
13 .0926 .1056 .1099 .1060 0956 .0814 .0658 .0509 .0378 .0271
14 .0728 .0905 1021 .1060 1024 .0930 .0800 .0655 .0514 .0387
15 .0534 0724 .0885 .0989 1024 .0992 .0906 .0786 .0650 .0516
16 .0367 0543 .0719 .0866 .0960 .0992 .0963 .0884 .0772 .0646
17 .0237 0383 .0550 .0713 0847 0934 .0963 .0936 .0863 .0760
18 .0145 0256 .0397 .0554 0706 .0830 .0909 .0936 .0911 .0844
19 .0084 0161 .0272 .0409 .0557 .0699 .0814 .0887 .0911 .0888
20 .0046 .0097 0177 .0286 .0418 .0559 .0692 .0798 0866 .0888
21 .0024 .0055 0109 .0191 .0299 .0426 .0560 .0684 .0783 .0846
22 .0012 .0030 .0065 .0121 .0204 .0310 .0433 .0560 .0676 .0769
23 .0006 .0016 .0037 .0074 0133 .0216 .0320 .0438 .0559 .0669
24 .0003 .0008 0020 .0043 .0083 0144 .0226 .0328 .0442 .0557
25 .0001 0004 .0010 .0024 .0050 .0092 .0154 .0237 .0336 .0446
26 .0000 .0002 .0005 .0013 .0029 .0057 .0101 .0164 0246 .0343
27 .0000 .0001 .0002 .0007 .0016 .0034 .0063 .0109 0173 .0254
28 .0000 .0000 .0001 .0003 .0009 .0019 .0038 .0070 0117 .0181
29 .0000 .0000 .0001 .0002 0004 .0011 .0023 .0044 .0077 .0125
30 .0000 .0000 .0000 .0001 .0002 .0006 .0013 .0026 0049 .0083
31 .0000 .0000 .0000 .0000 .0001 .0003 .0007 .0015 .0030 .0054
32 .0000 .0000 .0000 .0000 .0001 .0001 .0004 .0009 .0018 .0034
33 .0000 .0000 .0000 .0000 .0000 .0001 .0002 .0005 .0010 .0020
34 .0000 .0000 .0000 .0000 .0000 .0000 .0001 .0002 .0006 .0012
35 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0001 .0003 .0007
36 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0001 .0002 .0004
37 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0001 .0002
38 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0001
39 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0001
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MR A8  KEFE
aikESR CGREEH afkESR (EHEH
RE taFnEAh mE TaFE S E5 TaFRE Eh RFRE
°C kg/cm? °C kg/cm? kg/cm? °C kg/cm? °C
t Ps t Ps P ta P ta
0 0.006228 125 2.3666 0.1 45.45 3.6 139.18
5 0.008891 130 2.7544 0.2 59.66 3.8 141.09
10 0.012513 135 3.1923 0.3 68.67 4.0 142.92
15 0.017378 140 3.6848 0.4 75.41 4.2 146.38
20 0.023830 145 4.2369 0.5 80.86 5.0 151.11
25 0.032291 150 4.8535 0.6 85.45 6 158.08
30 0.043261 155 5.5401 0.7 89.45 7 164.17
35 0.057387 160 6.3021 0.8 92.99 8 169.61
40 0.075220 165 7.1454 0.9 96.18 9 174.53
45 0.097729 170 8.0759 1.0 99.09 10 179.04
50 0.12581 175 9.1000 1.1 101.76 1 183.20
55 0.16054 180 10.224 1.2 104.25 12 187.08
60 0.20316 185 11.455 1.3 106.56 13 190.71
65 0.25506 190 12.799 1.4 108.74 14 194.13
70 0.31780 195 14.263 1.5 110.79 15 197.36
75 0.39313 200 15.856 1.6 112.73 16 200.43
80 0.48297 210 19.456 1.8 116.33 17 203.36
85 0.58947 220 23.660 2.0 119.62 18 206.15
90 0.71493 230 28.534 2.2 122.64 19 208.82
95 0.86193 240 34.144 2.4 125.46 20 211.38
100 1.03323 250 40.564 2.6 128.08 25 222.90
105 1.2318 260 47.868 2.8 130.55 30 232.75
110 1.4609 270 56.137 3.0 132.88 35 241.41
115 1.7239 280 65.456 3.2 135.08 40 249.17
120 2.0245 290 75.915 3.4 137.18 45 256.22
300 87.611 50 262.70
(H BNMFSIEITRIKESR)
(3] 1kg/cm?=0.9678atm
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XS B.2 IR EAT A AL BE, A (Bf-2) S B tn O oo,
AE RN R) 6 1k A B BRI () PR M AT R B (B AT FESERR 0, T asAF BN Ta] 6 24 1k
AR AR ABE AR R(t) B AT SRR EL (B B.3) .

B.3 #ES#FEE F(t) FIRTEE R R()

F(t) = :f(t)dt (H-3)

R(ti) = 1 - F(ti) = | f(t)dt (Hf-4)
RN 24 AR SR AR AE I TR) € A0 tdt Z TR A 7B R R P = (BIIHIR) ¢ O i AN AE B R R(0)x<(IFTA] t
I t+dt 2 1] (1)1 (] 5B % L (t)dit)
P = f(t)dt = R(t)- A(t)dt

(ft-5)

k(t)zﬁ

R()

JIT LK R A(t) A6 (B -4) KRR, 132
1 d d

Mt) =————R(t) =—InR(t -6
O =~z g RO =g 1RO (H-6)
R(t) = exp(-~ [ M) -7

RCJ27L0001-0100 Rev.1.00 2007.09.26 nNS
Page 225 of 248 RENES



B 3%

B3R B.1.2 A EEMEX

PG (B p R % 0% (o BROMARHER) 5 FIMEE B S4B B.2 A IR R, M AT

i :IO tf (t)dt o A
(LS AiT) (H-8)

6= j :(t—u)zf(t)dt j £2f()dt—p >

W = Stift)
=0 (B ) )

c—ﬂquertmou
TAEZNS ] t 41 BRI PHE ¢ ZJS T Ay CGRIR A7) L)

(t)—m{y—t+roR(t)dt} t<7
(Fft-10)

0 1 0
R0 J Reodx = RO [ Ret+y)dy (&)

160 < t <<y WIHIHA CAEHAN], 80k s o3 A R £ (B -3) Kok
F()=0(0 < t <)
RRRG IR y JEAER R (S RLED .
YT AME BRI B FIALES  CR R AR MR - S AR S A FOFT R 28 A B 5 RE D AH @Il 2 1] (1) A I
8] f) M A% A MTBF - (Mean Time Between Failures) .
MR H 1 e 45 A A BT 1) A Ay ), JE R AR RN tL,t2-+tn, JU) MTBF 4

MTBF = tl + t2 J; .. +tn (H-11)

FELE, W T BT R A TAERTE],  (t1,t12--tn) FROYSEAFES . BRI )G, By AE
MTBF WA SEHIPE, BT DA INHEREAS AR 1] To iy o b3l &k E MTBF - CRFfa) k) o
tl + 22 + ... + tr +(n-r)To

MTBF = " (Ff-12)

LE (fF-12) 2K, r W] To A R A IR B . B I AE KRR v RIS ok #E 52 MTBE (N0
1) .

MTBF = tl+ 22+ .. + tr + (n—otr (H-13)

T

WA Ve b N 2, BOE (W1-12) sl (W-13) Sy no Cln, e fa 0 AR 2 S A4 S A 1) et il A 1B
SE Y S EIYMEHE FN TV (E DI

VPRI B AR, R TSN, G BORNRE TR . XA AN AT YRS AR, AT 4B
AR A R PE R IR R ) MTTE (Mean Time to Failure) o A (F-10) A4, 205 TAEIRHR] t 2%
PR 756 L(t) AT MTTF 9R S8 br TAER TR IME, IXFAE N P I T R A5 de A — e s 9 A8 LI P38 7
2 N IR S B A8 A [
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T EAE L BIIA], Wk e ) SRt Jeoe, H (-7) X152
© 1 "
MTTE = ER(t)dt: Ioe dt = - (Hi-14)
1B Ry o b R L s 2 —, fEH
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R(t) = nl Ri(t) (H-16)

7EE B4 IR, X T n=2 ISR RCE IR, (B (F-3) Xk
Ap=Cm +C,
o, my =MQXT Xy XTI,
TC2 :TCQXTCEXTCL
D)2 e FEL I (1) 0T 4 B2 ek 0 (B -7) 23S T (f-16) 28, 282K
R(t) — e pt Cchlt —Cznzt =R1(t) -Rz(t)
/E;EP, Rl(t): —Cimit
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R(t) = 1-F(t)
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7 “HMiE B.4.9 A fPois(x)” HHaE T VELN U .
TIAl s AR A4 T O RO AR TAT R (R e 0 T ORI A2 B e Ay, U] 5 B2 BRSO
R(t) =e_{x+(n _mk}tnth)l (H-22)

i-o 1!
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M B.3  IEHFWHIAEAHERE

M#3% B.3.1 [ R g

BB e PE RO ZEZRF A X, JF HAE X AR B X RIS e R A . 0 Tt X iAe ik
i, AL I BT AR e TR A 5 S TR Ve R RN AT R A

FEA S IR, SRR IR R T RN AR (GBS RE) RSB A RNAER], W 2 TS A

RE BB, PTLLRE et S NAE o B4 JE i AT SRR s A2 e B T K

_AE
Hrp, A SEIEH K: BIR2E = WAL
AE: ¥iERE  (keal/mol) T: 4aXRE (KD

HH, IS PSR EEVE, BRI R IREE (eV) LRORIOTE LI Z . B

B
AE 11606><(— —j
. I-24
K=Ae kT = Ae B ( )

B: WufEE (eV)
1eV= 23.05kcal/mol — #5341 11606K .

F#3% B.3.2 HRiEE

SOMARIR IR 2 FG il S LA ) i S N FOATUBN S BRI, 2 g T BT Ae e JUTAR AR F i B A AR, S bAoA 7Y
) NS K A
. D
Ing[EEJ Lo e{m) [C*kTJ} (Hf-25)
Hr, A, C. D: ## AE: B RE
k: BIR2% 2 HAL T: ZHRE (KD
h: 5B v 5 f(s): LIS 7 s BRI S

f(s) =1ns, C+R:F
kT

WIAE T B9Pe7E X (F-25) gl ers

K=ATe 7?sF (H-26)
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Mizx B.3.3 hniEk & #

(B VAR R 520 G PR A T ) RO RO I, B 30 R Y 7 7 2 | F 28 B S P R 0 6 b . 41 B BLO Bims
B LI 2% P (02 AROIRAS £ 5 TR B R B n (1 A T MRS FELOAE 1 39K, YIRS FELIAE i 1) SR B3 S SR P 22 AL,
FREE . % B3 IR X H i, 8 S A W IR (0 XL 5 s B A (T A IR MAX R . I,

f=f(i) (f+-27)
DR Ay T 5 e R0 v 1 S N B K TR e SO FE S 2R AR PR E I R R B, T LARER R N
K= ﬂ (FH-28)
dt
~f(i)=Kt (¥f-29)

HUPE F B AR IR MAX

LO T
| | | | | | |

10 102 10%10* 10° 10° 107 108 10°
i8] Bl #n

B.9 [B)&RiE R it 36 BY £ E K51

U, A) B FE IR R A 2 AR f DR L T A2 L . AEE B9 1, “O” il S RanasfHIAUE i
A L, 07 Al SRR LA FEUE it i) 1.5 A Sl A DI g RS ol . B8N i=iR MAX N, B3R 2
O AR R, WA TR 0. 1 48R RiX 2 MRE A, WIS 25 dr 23 5l

Lo IRMAX) | f(R MAX) 30
Ko K1
UBIy,  FLR S R R R al b
1= B ceposerm et (H-31)
L1 Ko

N T S P, HTANE B.O (A SLEIBEAT U] A AURRES BRAL FOX) AR IR AR PEAAE 0 X, Bk
IR RE — Al o ABCRH] XM F(OX) S SZ R 48 Je iy R o (W -24) 3UA0 (#F-29) sCiioe &, i

_AE o
K=Ae KT (X) (Ff-32)
X
W1 B.3.1 Frilk, BORAERF A X=XL k3 Ay L, W) (f-32) X
k= XD (=327
L
Rk, 19 2R Aok &
InL=1nf(X1) —1nA +£ (Ff+-33)
kT
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M (F-33) 2, I BOE S0 A e B2 LR ek g . 534k, BscdEdeRas (i, brdk
R I 26T T RO BERI A3 6 23 0l TOL L0, IR A T il BE R AR i 70 ) o T1. L1, W2 (-32) =X,
WG DR IE R E T 4
L ﬁ(i,ij
oap=—-=c k\(To Ti (|}ﬁ_34)
Li

M (B -34) AT, RS E AN PE DR B0E B8 AE TANIR],  S0E REAT NI R 4 0% A i & B.10 Jios

20151008 06 05 04 0.3
1000 |-

500 |-
200 |

100 £ 0.2

10r 0.1eV

’ 50 75 100 150 200 , 250 300350 e
L L L L 3
3.0 25 20 1.5 10°71(K)

E B.10 HEREFIMEAREAIXR

RCJ27L0001-0100 Rev.1.00 2007.09.26 nNS
Page 233 of 248 RENES



B 3%

MixB.4  ARESITAIBRER

B3R B.4.1 B5 #ilk

MGG P AR L AR AT, RGP RO “#lhs, AR BiEQ “IEW, fHaK7
2 B oL, TR “HIWTOREE 7 B CHRFRIR SEBIAME DL RFIXAS ORRE - T - K R R
W n U BRBHE LRI AEQ 8T R p, RAEQ “IERT IR g (prg=1D , RRINK
1y q M REMR, IF AR IR 25 BT T AN w0 FEAb IR A5 SR o XA 1 TR 2R 11 55 Ak 26
fASAbRA. 7T R, O @FedkEREE, HRASARENEAZARIAKR SR GERE N 21

Mix% B.4.2 Z 44 fBin(x,n,p)
EREATISRIRIONT, 0 VAP x YD, nx YOU@IREE TBin(xn,p) B —TTREE M
n X n—XxX n! X n—x
fBin(X,n,p)Z[ jp q "= Pq
X x!(n —x)! (P$-35)
w=np, 6°=npq

MR R A p B AR BRI n AR, BERE R E A X AN R OB B2 S50 0 A1 1Y)
iIRIEL 7

Fi% B.4.3 1214 % fneg-bin(x,n,p) A% W 4> % fmulti-bin(x1,x2,+--xm,n,p1,p2-+-pm)

FEEATAASS MR, BB AEL x R Wb 7P (RO n, AERA) n-1 ISR x-1
KO+ (n-1)-(x-1)=n-x K@, WFERSFHIEE n ETIHKH AL x XA foeg-bin(x,n,p) 4

n—1 n—1
fneg — bin (X, n,p) = ( ] pl g o ( j piq" (Hf-36)
x—1 n—x

MR IR K o

DA (fff-36) 2, 733

& L(n-1 -X X S n—x | —X n—-x
% fneg —bin (x, n,p) = Z( ~ Jp"q“ =p" X(-1) ( - jq
n=x n=x\N—X n=x n—x (|$ﬁ-37)
x - [7X r X, —X
=p Z( J(—q) =p(l-q " =1
r=0\ T
[E¢i% feg-bin(x,np) = 0, WKL (H-37) 7341
fneg —bin(x, n,p) = (E B IX) piq = (;f xj g
M:E cz=ﬂ (Ff+-38)
p’ p?

(FF-38) I 2 A FR ok A T3 AT o
A AE AR 25 BAIR T 5 FIA G A% 2 Fifn 20 A m AN2K (ELE2,---Em) I, 25 R85 2 it ™= i o 0
FIMEZ fmulti-bin(x1,x2,-+-xm,n,pl,p2---pm). B ixEE MR n &, WKL R K ELE2,Em 22—, KAELREIMN
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WA pi, ZEZHE n KSR, 45 R xi i (EN T TNE0 ey, m A% (E1LE2,-Em)
I3 TR XL, X2, xm R AE R AIHEZ fmulti-bin(x1,x2,++<xm,n,pd,p2+-pm), F& K Z I3 A7 o
!

n!
fmulti —bin(X 1,X2,...Xm,n,pl,p2...pm)= m'plXl p2®... pm™™ (Ff-39)

2 WIT AR IO AT A m AN AL S3 A

MiE B.4.4 JLa 5% fGeo(n,p)
FEATAS RIRIG I, 7258 n IRK P B A AR« RIS = 5 28Rk JLAR 53 A fGeo(n,p).
fGeo(n,p) = q" 'p(n=1.2, ...)
u=4 62:&2 (Ht-40)
p p
FES I 5341 (E-38) 2Xrfr,  JUAT A3 A AR T x=1 M5B JUMI A (P39 ME p R 7R AEAA 8RR T ey
25 o ORI IR BONAFAE, U 53 A ) 50 531 R H0CK

_y _ 2 N-l . N
FGeo(N,p)—;lfGeo(n,p)—p+qp+q p+...+q p=l—-q

o BME— VYRR AR g RS, HERK (gD TIRAUCEN IR, e, (lim FGeo(N,p)=1) ,

MiE B.4.5 #BILT9% fH-geo(N,R,n,x)

FEAE PR A SN, MO N AR n AR, ARIEAS S8 R e XN AR AL BE, 0K
SR HAL A B ik BRI e N ASE AT R A RG24 iiie &4 fERNIE R )
I, 2 R AR n MR KDL x DA R A B fH-geo(N,R,nx). Bz R A1 n /M K—J524 min(R,n),
Il

FH— geo(N,R 1, X) = % (0 < x < min(R,n))
( n j (Ht-41)
W=nsonp, g2=SMnpg
N N-1

PRI U o3 AT FORE A B e A NS n AN, LA, FRE . B2 N ANl 1 SRR
JRIRIERAERR Ty T3 A1 s TSI A: it AN IR S KR A B AR Al LA o0 A (FRE AR RECROR I, I A
BRBLIA RFERLT =000 WERFETT (FF-41) 25 B BBy, #ifs 2

fH— geo(N,R,n,X): [ijij) 113:1 njij] (1 - Nlj; )iJ j (F-42)

*s

= p PREFREE, N F Rooo I, XS THRK N CHIRE X, W

lim ' R—i R]X x  lim ! R-x R)"" n-x
w = =] =p", o I |1 =l1-=| =(-
o LT (N R G v 0P

R
N
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FrLA24 N fil Rooo i), (ff-42) 282k
fH—geo(NR,X)—> [nj p*(1 —p)™™ =fBin (x,n,p) (Bf-43)
X
SEBR AR B VA s WS n AN AR B R I AS R E x AN SN RUE A BR A ¢, Ao &

%oMﬁwxazppﬁnmmm¢ﬁﬁn¢mﬁﬁﬁﬁ,maﬁxmﬁﬁcm<Wﬂ%wﬁm>m$<m
WA vl

(NPJ( qu
Y= i fH— geo(N,Np,n,X)Z i X—II-X (FfF-44)
x=0 x=0 N

I\ -4y RIT51, 6 THIRLT AR (p AIRD (SR, K AR y BT n A o (k.
Bﬂ%%%ﬁm%ﬁm&(OCW%,%%%%EM&*@AﬁE%%ﬁE%p%%},%m%%ﬁﬁ%ﬁ
For Sk T 2 U 2 R

1.00
0.95 [ \
?Lt R RS
N
A
[=]
1%
xR HEE
R
0.10 \‘
0 S BHOARRZED
p1 p2
AQL LTPD

B.11 OC Hi%

WE AL G %0 95% AN [ %6 pl JFEATHIFEAS A 11 7 NPk AQL  (Acceptable Quality Level) 5.
BEI, ARG A, ARSI TR ORRZR pl) HEK 1 5% AW ARS8, BT LU= #0K i3
X 5% [F7= S B . ORI RS B 2R P2 AR O, BT DAL g 2773 IR

HFE AR R p2 bR A# R 10% FE4THEER A /7 2XFK 4 LTPD (Lot Tolerance Percent Defective) Jj
Ko BEI, 20 E WA [ p2 HER TG XU A 10%, Bk A7 238 KUK .

AQL HHE T AR pl MHLIK  (MEN N AZA#E TR A AR/, 1 LTPD A& LA 90% [ 1 A % A
A RFEABL p2.

RCJ27L0001-0100 Rev.1.00 2007.09.26 nNS
Page 236 of 248 RENES



B 3%

MR B.4.6 R 7 1 fexp(t)
TEAB RS, WO R S 1, WL A (-7) 545 2

R(t) = e ™M "
fexp(t) = Ae M (bt-45)
n= % = MTTF(&5MTBF). o© 2= 73—2 (Ift-46)

oy SR 2 0 W [ o e PR ABE AR DL R A R A ] o 1] TR) P AT AN SR U, gt B E sk L8 ¢ I [R) i R R A
IR PR 2 ok s R0 A R L AR 730 AT IR0 B G 2R

PB PRI A 3R TR AP 277 A v AR HERSEERBE R AR S 2084 Z2 ANy, T R A
Bt HRL A IR 5r . WA I — a2 N A TR B R ANSIE 2 S0 2R R AR 5 B BT Ak, BT LUK A= At
SR B AL S AR ALY, LI A e A TR e e 1), O = é Tk i v 0 o # A iAok C
DIt 2 1) BT A AT AR A TR MR p Ay

p:CX (Ff-47)

REAES x NorEl AL (R A THAD t 0 (=Cx) RILAIHAEBSEE, WERS t X C &
Gy %Eﬁﬁ%?ﬁ?iﬁﬂﬁ/\?ﬁ pg* L = p(A-p)* L. G351, BRAAER AT A t R A v x rh S IR R B R
PR EARSE (B B.12), Frbh

FERSTHER LR 1) A LA =) t =xp (Ff+-48)
A
PI\
f(x)

E B.12 LMo FNis 5 i B Xt R K &

TELE A4S TE B 45 /N4 BT AL C, IR INZE AN 3845 C W, SEI B0 R B 5305 T 5 1 1 A P A7 £
AL B R AR
H (HF-47) 2R (K-48) MK R 15 3
1
& %:pqx_l & QP =R () ¥ 'ﬁ “he ™ (1t-49)

B, AR HI AT LA o A AR R K5 3
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Mix B.4.7 58T+ 43 %0 fPas(x,y,p)

EFAT n=xty UAASFRRIG I, KA x k@O “HFE7 . y k@ “IER” HH—EERG RS n kEKEOR
MER fPas(x,y,p), PR A IHET R AER /A7

+y-1
an(x,y,p>::(X Y j PYq’
y

(F$-50)
n=2 2=
p p

FEMTR Ak, JCH x=1 1, KU A.
fPas(1,y,p)=pq’ =fGeo(y +1,p) (Bft-51)
BB AL P e AT S A DO A A7 R AT R AR 7, 3 T e A A R OEZ O p,  AEAE
B n=xr ANEAT R A I RIS r AN B R S i T A
FEREAT -1 ARG AIRI T, A SR R A x-1 IROJF H— @ A G 158 n R A, WA 734 sl fl
I K
fras(x,y,p)=p fBin(x—1,n-1,p) A n=x+y (F4-52)

i B.4.8 M5 5% fT(to,p)

FEMFRI R 3 A1 (E-50) 3Urh, ARLUTR K&
p(n —1)

fPas (X3 Y, p) = ? fPaS(X - Ly,P), :/H\:IT] H=X+y (I}ﬁ'53)
M (Ff$-51) R (B-49) 75 2
fPas(l,y,p)=fGeo(y +1,p) — fexp(At) = 7\.677Lt (Fy-54)

(bit-54) S IOHT L o7 TR ML NS KE S I 5 B0 C Rt I LI oy (49-40) 25 Ayt
MR FR . WFAEH] (F-53) = (it -54) PO RMKIKR H x=1,2,3- BB R Z 2 B ek 5, )
x=1:fras(l,y,p) — Ae M (4-55)

x=2:fPas(2,y, p) :@ Pas(1, y, p) :th fras(1, y, p) —>7LTt7uefh (Kft-56)

1 (M-56) AP T (B-48) UK R . [, 753

2
x=3:fpras(3,y,p) = M . ﬁfPas(l, v,p) = OL;)M_M
1 2 2!
— el
x—1
fPas(x, y,p) > 7»(“—)6_7“ =fr (t, x,\) (Pft-57)
x -1

XM fPas(x,y,p),  HI (F-57) 2T HH KRR AR FD(t X L) B R i Sh MR 25 FE e . o0t (B-57) AT [ de A
GACE 167 1N P 1 400 I RE B
o

r(B) ()P T (Ff-58)

fr, o, )=
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LEANEy 504G (-58) 2, B R ATEIRZEL, o B RJES
1E (fF-57) b, A=1 A2 B an & B.13 TR e

fr(t, x,1) I SES (-59)
(x —1)!

fr(t)
0.4l

x=2

0 1 2 3 45 6 7 8 9 1 1

E B.13 NS HEEREERE T(tx,1) B2 E

A 73 A i S N LR (F-55) 2~ (B-57) SURT %A, O0F AR AR, WA 307 20 Af A 5 20 A (150 &
P BT AT RS 3

FEMNS o)A (B-57) b, JEIEE x=1 I, W80 (-46) 30 7R R0 A, 2 x=1 1, O JLfT
oA (#f-51) o XL (¥F-49) AL LT o0 A AR B o AR IR 0 SR AE T B A RES 3 A0 o 38k, oy
ATy B 1R A A BRI TR I 1 B o P e B, A B Y PP U e A 7

M3k B.4.9 TR 975 fPois(x)

TSR RN T TR LR AR e A REN LR AR IS, AN REAA A AR R — LS
ANFRRERE, BARENN P ABATREE T, B DUt P S R

A R I AR /D Az, E I d SREAE W0 0 TR W Fy B A 78 93K, 3 T REAE S MR R A2 i I % .
BB G AE R ZLURAE R, IF AT ZUR ARl eSS, BE, BLGRM MTTF=0 (& Wi s
=)D TR R I AR A R .

IR 1 R A R A A I R, R AE A R x I, 78 0 < T << t1 B N IR 4 2R n IR IR
FRA WA 53 A, HAR UL TR

X0 < T < t1L WIYR/NETR] dt, BRI R A — IR IR AT dt BTSRRI 0 < T <t F1 0 < T < t1-t
(] SE R R, AR

R(t) - ‘;—t R(t1—t) (Fft-60)

B0 <T<tlif, IGKE - RIBR Pl(%jﬁ

t
B "Ry e = [V e 0.9 e LTy, .
PI[GJ_'[O R() "t t)—J.O e 0. =ge Ot (H-61)

iﬁ%ﬂﬁ’EO<T<HW%%%E$nmmm$mgqﬁ
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n ti
C) e Spy oy ()Tl g
Pn(ej—joR(t) 5 P l(e]_n!(e]e (W-62)

LEHL, wﬂtfm%a@ﬁﬂ%@x:t@_& VTR 5% 135 7 B FPois(X) 4

n! (H-63)
w=x, 62 = X2

fPois (x) = an€7X ]

2 (1<n<6 0<x<6) MK, (i-63) XML WEB.14 . 55, AT (0<n=<39 01
< X <200 JEHIARIAUE,  f(x) BB R TTR .

fPois(x)
A

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

B.14 RN MEIRT

FEARA R, 750 < T < tL M W 2D A k I MR F(t,K) H A 20 A (M-62) AU s k-
k— 1 k— 1 _i
F(t k)=1—5 P{%j:l— i i(t—jne i (HH-64)

n=0 n=0 n!{ 6
11 B.2.3 FIE B.8 AR RS T, L n NP RAH KM, REA R A, B, 5T (F -64)
X WAHLTR RGN AT SERE R R(Y) h
R(t)=1-F(t,,k)
I (Bf-21) K.
RAAARA LR, (B BRI RENL A A, RO AT AE TAER ) 0 < T < t1 /032 3 k x5 fi
U 451 I I £ i e A e O (P -64) 2K, WARRemE 85 T e O A 55 3 A (BE-57) =X, i k.
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75 (F-64) b, KR 2R WO T B 28 AF 52 40 8 K T8, ke oy A s A F(tL, K) S I TA) t1 ek g b,
BET (B-3) 20, e M 2 A 2 o (L) Ay
o 1 t _u 1
f(tl)—aF(tl,k)—(k_—l)!(Ejk—le 0 —fr(tl,X,g) (Igﬁ-65)
WP, AR IR (n=1) BBy, SRR R e HCh Fa B o A (P -46) 3K
LI ) S AR LRI L /NEZR 5 | 1) — SRR 43 A A AL TR 43 AT

AR IR I3 A1 LU p= O AT S AL BEAA S RIARA ) 73 A7, MIEAR 7341 AL BRI A5 (B x=Np= %k
MBS . R, AE IR AL AT EA A, 2018 N K E TASMRE S L. AR BT

) G
fBin(n, N,P):L g = N N N (Np)" g™ (Hf-66)
n!(N —n)! n!

o K 2 3
logq™"=(N—n)log(1-p) = —(N-n) ¥ 2 =—[1—i][x+l"—+l"—+~} (H-67)

Sk N 2N 3N
o lim loggN M =—x, lim V" =e™ (Pft-68)
N—ow© N—ow
FEIE, N AR AR S5 R R T o s A B O, Brh g SRy
lim fBin(n, N,P)zix“e‘X (Ff-69)
N—owo n!

I SR RE TN _E s AR O T PRV AR 20 A, R B A AR R AT R R . TS MR C. BER S
MHIEEXR

Mik B.4.10  IEZES % fNorm(x)

PRty SRR IE S M 1, ARH 2 I3 BT, BEALRSL LG TR AR R B A AT 5 IE S 70
A fNorm(x) - (AR AN 8™ ) B0 5 SCIRIE R o

BB R 2 fNorm(x) M AZ A IS s 7EFRME p s i K L)Et@?v??xﬁkyiﬁiw& b, JFH
i 6 DA B 1) B L AR HE 2 o OB EEBI e JUTAE 2R AN 110 5 4 b A ZE ORGP A3 AL T TE 2 20 A

AT BARFIRIEZS A 55 30 R I A B TR i o

FEHAT S AR, MR A D +o/ N B @ —of N HIH, Zﬁ%@%ﬂ@)%ﬁ%?ﬁﬁ%@%% o BB
THAGEHTYME A 0, IF HAE N 5 I n YOO N-n SO @RIEER, N DGl Ja 1E x

o(2n — N)
- (Ff$-70)
Y
KRR IR AN G2 I, I I A R T DL T RS /0 A .
N
¥5) M)
FBin(n) = — 2 —= 2 1 (H-71)
n!(N —n)! (2N+ \/EJ'X(N—\/EJ
WAR N ARHOR, BLREIAY x LA, it
fBin(n)dn—®(x)dx, dn— Z@dx (N — ) (F-72)
o
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o(x) H

o(x) = hm %f Bin(n) = lim 20 2

R

IN ( ! ]
(Fft-73)

HE TR AR A 2
Ni=42nN N%e ™ N>10

-0 =lim r cm

x? 2_5 X %\/ﬁ X _%\/ﬁ (H-74)
A R '

Un AL P 95 Heer iy 24 2K

n
eZ = lim (1 +Zj
n—oo n

hae T
2
o(x) = \/l—exp( = (H-75)
BE O(X) FRAFRAEIERS 0 Ao 1 ASHEZR B s 20— R
1 (x-p)°
fNorm(X) = - (F-76)
Norm(X) G\/%exp ( o2 J

IS (H5-76) ST T (H-8) SRk (7 TR AT 225, BRAEHIAIEA B M o2 M fNorm() $
4 o(y)=(8-76) AR y
Xl
&)

y= (FF-77)

FROARUEIESAE 5 . fNorm(x) A1 o(y) FI AL STl B.15 s . Mt 43 21
I E; f Norm(x)dx == 0.6826 , J‘ii i: f Norm(x)dx 2= 0.9545 , I : f: f Norm(x)dx 2= 0.9973

FEHT InX B X JF H InX #F & IEA I, FRZ A BOER M. AEN BARSIG], 18 (1-33) sUrh 7
i Lo DAURJE T X SRS AT IR AF RS . B K IR B IR ORI 22, st RE IR B EZS 70 A
KT T N 5 DRI A fr L 20 4. 534h, £E TDDB HYS AR Az i (19 20 A -t A R B0 E 223

Ao
_ 2
flog —Norm(X) = exp —(IHX—II;XO) X>0 (F-78)
XV2T 20
Xy % 2
nXg+—
T = e 0 2’ S e2111X0+cs % (602_1)
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