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Abstract

This thesis is the discussion and research about the calculation and design of illumination
based on LED sources.The design of LED illumination plays an important role in its

prevalence and the complet realization of green illumination.

Based on the introduction of the characteristics of LED illummation and the
measurement of optical parameters of LED,many kinds of illumination softwares are
summarized systematically and the related calculation methods are programmed,in which,the
process of illumination design,the principles of optical design and how to use the software

ASAP are discussed in particular.

A method of computer simulation to the design of LED illuminaton which combines the
illumination software with the program of arithmetic is presented.This method is a
pre-estimating one,it can judge whether the opticai characteristics suit the illumination
standards or not before the illumination devices are produced,so on the one hand,it cuts down
the manpower and material resources,on the other hand,it not only reduces the period of
design and manufacture but also enhances the economic benefits. At last,the practical design is
discussed in the pater.It includs two aspects:the design of encapsulation shape of LED which
means the design of geometrical shape,the fabrication and the analytical process of epoxy
lens with different half angle the other aspect is about the systematic design in which the
LEDs are used as sources,furthermore some kinds of LED illumination deveces are illustrated
which consists of the process of design and the compare with the results of actual

measurement.

Keywords:LED, illumination calculation,illumination design,computer simulation
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S 1.1 REFREEN

$1.L1 ¥ 2 RPHEREENES

“eEB BT ENTFEANER LN TAEE. RIPARNEHARKAERE R
%, FEREANREE Y. SUEAERBURENER R, XHAXER. Fiak.
ZafEREid R maErTan (BJGIR. \THESHEG. A, sy, URRERK
EHIME R, NBRSAMILTIE. =3 EENFHNEE, AEE—T R
g, £2. 2. FRNAEFRSERAAHENESR Y. FEREEZRES K
RPHEZFEERITT “GEEETRE” th, FERETEZHR. REANKEENMKFC
MAARTRIINCEEN T EZETEZ — RAARESTRFERREN—HEER
# I .

YEJo 6406 9R i) LED(Light Emitting Diode) X 6 —1R'E, KIERMT “HREHEH"
HIJEHE, BUARE 21 HABHE MEMFGR, BB E R AT A R T 5
%, FRARARE G —HH N ES, AT—ERE _LEE AR AEMEFE SR LED
RN RESHFHRE T S8, BFETTEE,

R ERRETM, 22010 BREF S5% M ERIT RRAITHE LS EKITEHN, SF
Rl B 350 123278, 2001 £ 7 R7ERE “+ R ARBRAKE” MER L, ZEEES
JBa—IN4 N “Next-Generation Lighting Initiative” (NGLI) gl BT “F—fRmET
%7 (NGLD ™. ZTH BN EFEERASLR. XENEXSALRENHE,
MEF FHRATAKKRINA, XTIEREM 20032011 £, FERME 5000 7
RICZFF NGLIHRIBISEHE . HAR H, 2006 FHERF F BT KMBESREL ST,
Hax 21 LBt R S HRES B AF L (The Japan Research and Development
Center of Metals) FMFrgedir=YWH ARGEF AV (NEDO) KEFHALF L 5 FEH—
PMEFR R . ZTRINSSTMAE 4 X%, BERATN—-AMhE, BRSES
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§1.11 ¥ REHANERERMNES

“REEN EATERYMER XA, RPASBHEARRNERLER
%, SEEANBEECH. FOEASRBIMENEN R, XARES. Fok.
REMYRERENRIRSETE (R, TRASIME. TR, RLsi, UREX
ERHIFPERM), B RAEALIE. 3. EENFFMRE, AEE— .
IS, 2. 2K, EROFEFRI AR CAGER . FEZREFRERTH R
RFBEIZFAEERITT “GORHIE" ik, HRETEZHR. BRUAREMAFE
RAAEHEARUERN M EERS L — BAASHETREARI—NEERN
#it.

& 4 B #6UR 8 LED(Light Emitting Diode) % Y6 Z1RE, EIFSMT “S6HER”
BIZEHE, BOAAR 21 AR MEMITER, MR R B XIT B8 BT M
T EREEAEE—SHH 0 Ed, AT—EREE LHEARNAEMEFH . LED
HHOMSHRELUREMET S8, BETTEYS,

REGEERTM, 2010 PREF SSUMALITRRAT LS EITEN, 4
AT 350 {43278, 2001 FE 7 B7E%E “F S ARBEAEER" MEM L, XEEES
BEI—IN4& A “Next-Generation Lighting Initiative” (NGLI) fyit£l, 81 “F—{CEBHAH
£” (NGLDY. BIHHHERNEFEERATLR, KENEFTHALRENHE,
I SRR EANRBANA, XITLEREM 20032011 €, SERH 5000 7
FIUFF NGLL I RIB 50 . AR H, 2006 FHE A ST XAERAER ST,
Ha 21 HEEBHRZHE RSB A+ 0 (The Japan Research and Development
Center of Metals) FITRENR =W ARGZE I ANM (NEDO) KEMAL NI 5 Ehy—
MEFETRY. FE RIS 5IM01E 4 ¥, BRATA -4, BREER
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HEA KRS, EEER GaN i eEs LED BAESRANREUNEREN
SR FATRITRE A RELKRENEEERE), B/ Co Mg, BB
2T 2000 & 7 BEE, HifRESEMIERAR R B & R BB B¢ LED /9
J2:: R

MEREREHF LM PERE: ZITELL 2008 EILFEEEZSF 2010 F LBHESHA
L, HSERETENTRRBEHNNE. M “BREFHERATR” 1L 2007
FFEBARESIRAAIRLT, 2012 FEEATRAT. BN, EAERIT. T8I,
AHEH R FERBIEROBEET, 20032007 FRESZEEAE LT ZHESE R
FERIGIE 25 0%MIEHCERE, B 2007 FHEFRE LED BEUTHARE SR 20
6", @ 1--1 2 2003-2007 0 B A EE LED &1 A58 & SR .

B 1—12003—2007 EPEREE LED B a8 S

B—HE, FEEN 13 ZAOKE, BAHREMAMKRLERS, #EBEEFN
IR, ARAEKTHREERS, BEA AR I MR S SMLEERT. EAAT
FA, RERBAENEMKE 15% L, BRRERRA SIS HEEE RIS
BRG] R E A SRR TRIE, SR, 1T HMEEOEM 47
fh, ERIRARBAN SO fF, MTHFANERRARN 15, Bl £ SER
97 TREZBEAREVEN ERRERTAME RPTE, BHEERE.

BE%E LED M EH. TR MmEr-MRENRE, LED MtEERE.
frigas T I, TTLUBINE LED 76 MU SUR 60 R R s, MR ERA ST, B
TEAGE, RAF—RHNEENE, LERETHNBEREATHEY. S5
S = SR CaN MR RO TIRE I, Bk SRR B
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BTFEGLE, —HFHNmLEG—BHERLEERT, EHERFFHRITEZESEN
ST HZ T . — S bR 0REHEIHE aNSFFLE, DeEEITH,

§1.1.2 LED i i TR ARy & RFNE RSN TIR

R H, H5T LED M. KAXKEE. HEE. ADHEANEEFEPIERE, LED
FTENHTER. BraME, mEFES. RATE. BabRSE. BERE. FRT
AR, ZHBS. TEZHTEFERNETRT. 7. BRIUEERT&. BT
%, BEE LED XBEMAKEE, 5502 8% LED BEARMAERE, RAMEEAKR
=, MEEREIER, #78 LED §ESBRAREMNNENSES, BIEAF - RTHEFE
MM M2 F, X382 LED MFEFERE T LED 1A LED BE{F#Ht
R, —RNATEMNSRBE., FMEH. XARBESE. LED NA TR, %
REFPEIBRAE CESEWRT, HEME. BFEKE. TETA. BRERESHH
VLEC % 2 2RI X B & #7 Rk o .

1. LED BORF R FIF 4

i
b

T LED BBt k, EEZ2L20RBARNETFTEHEBMNEN, FF

@] 5 HP 2 F}& % HY Lumileds. 21 OSRAM. ZI[E GE LI & B4 H ¥ (Nichia). 3
= EMCORE # GE Bt&. HAM Toshiba A1 Honda BEEZHHRAKEAS, WH. I
DEATHA, UER - AEARETSE S, MEER, 4 20 KR
AV FEBEIT GaN B85 LED FlE % LED MBI M R, B EfT 5B =R &
K. TEFRFNEBMERAR S, BEMAS T EHTESESMELL, 7TAFSRIME
RS A T R—ERIERF, T EREGEYEMNKCEV SRR, dhmes,
NEBEEBAFRR. AXET 2SR OHASTRE T X FENFR T, Bafci
9T AT ERHLD, FEHESEREHKFEREE.

2. LED AT M ER

Y+ LED A TR, BN —ET N TEsgmit. TR RF
MM REM LB EMEMEIF AR MR B EW AT ®RET 14000 2
AR B LED AE & BB EE], JLREAKEIAR 600—700 $h4n, B8 —iE
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NEMEYE, RAESWTRA LED fERXBESL, LRI EAERFMERLES
EITHER, E£E GE A7 . ®EE SIEMENS. OSRAM A7, HA NOKIA. SONY %
AFREE T LED BHMFSAEARENT R, MERECERXEHT “‘BEX¥F4
RETRE”, CEVIPSERTHRIL=AN. KII=AN. IBHRER. A RESEI
FHUX UK LED B & X i, A Sk LED A BB s s B m g MG &,
HEHRANT KREFEEMAL.

3. MBI ZN AR

AR BRI — R R B S MHATH), SR BARLEER, BEEXR & —
FEJE T, FRRABFEST R MEHRE HRUGEA 6T, — B RN EHF A G
EBER, REEFHETMHET R, MBS T ALY HEEFE, mMHEEKTITA
PR MFBE AR, NTTSEWEF R TR, 13 EMEAFENFLEEEEERE
o, JLE AW LED FFXOGERNHIL, FEERNBIHE T FECEHE.

FTLL, B ENERE. @ RA RSB R IHEE S8 LED K
Wik rvE, REERERIREIT LED Befwit, ATIEs) LED M THRBEMNEE. 8
gmf(f1E LED BBV MR EBER M EEBHEMRE, B YRR B B
EERI B —RERET, B baEae¥ i et, it A ARS8 4 DLEY
A L AT K R TS IR, RIESNRBIR T FisMtl, #& TR0
B AERRTERNE BT

1.2 BREHMAKAE
FRBAEEESRE RN _HKRE LED, FHEH LED NA T BRI SRHITH

&g
ff-f_lﬂ'

B SR B BUF ASAP (Advanced System Analysis Programme) 347 Ti481%
. Xt ASAP AT KBS, B LA PIES . S HE M T #8EE,
RJEXTAMATTE ASAP AT BRI T 191, BB IAHE L4k, BMALE. B
ERL WA SR URMA RS AEHTRITEMFEE TS, ASAP FIFEX
RIUF, JeEIBMEE AT R, SR IIRERA, RS, FLlEERemeg.,
BREER. REFTHNAMSRS T Z, 3R TERESHIRTARKEN,
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EEX LED BBt M E, FEEMBEUTERNAEE B AEHT
THIT. BELTENFE—BREFERERHESE: Za8%. SXEENHEGE.
EEPHEEE S, EFEBEEE: FORBEREMFOEERESTIR. LED J
BEMNTEFE—REHREHEB,Z, LED BHRLEEVTTERERARBRTRE
. PRAE. FHSEEMN V-H 25, BREEERET T EVRENA T BRI
Hr, FREASE LED #ilE. Wit RERR. nREETENER, FHEREXMEH T
MAF ASAP A& &#1T LED BRI Byt

£ )5 FAT LED B AT BE B0 oF R AN R ML FE AT T BT A 5T, &M
ANV E LR EE, LED SV A TR B AR H A LED BRI LED M RK R
f£ LED ERWTH, S T AFAEE AR LED &M H3EHE /LT RRI .
H & LG EPVERL T LED MRS T8 LED 1R ARER B AR RT, & X
e T LA B KRS LED W 1T, AT EYIE YA H Y LED B R 4.
H76 LED ST R . &, R RFSLRRES R8T X .
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§ 2.1 LED A9451%

$2.1.1 LED By %& ye &3

mhwdﬂ”'F;gﬁﬁ&

¢O 09

L .

JE'E 0000
O8] ¥ | o
NKE B j P&

E2—1 LED Rt RER (X)) MLED &K (&)

RETMERMRLREETLAE 2-1 F PN ZaEHSEHRME Y. 41154
RICTIRECM R RZE BN, IFERS TR PN &, ¥ HAERZAEEN, W
FEIFIRE, M NXERSTIBEERENETF, PRERXRZUTBRRMEITI. H
T PN GHH#EERIRE, ZEEFST, ZE8EARREERES, 3 PN SI0IE M BEH,
SMNB R EISSHERE, FTEBTREE, FRBLBEK, LA TFHT BuzsimaE.
HTETEBERRERTZ/AMIBE, AHHETHEN XTSI P XREAFI B
TR, BFRENEFELTHN, a8FTHNETFENFINTRESN, BFH
FARRRBIT AR, BT HBSLRMRERURNATHRAER LR, FEBBREH

. BT EXMEGCESN,, EHEEETHRIELEFL (XPMFLONTFH.
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T o 8] B

L, RHEAFREERERE) B, REHETFE S, BRBERBOBEESAKR, A5
FERCE] Wt BEUE WX EN KM BIR T RER I R EER (BB ik, &E

LUK R FE S



L RFIN LA 3

% E X LED WA ETHEANPN S-S FHESEANETES R L. A
HMMESESAMEEE. SHWELZHEX, BEROLSEMENRR. wREia
fi48, TIREATRE".

PN SR HHCT ZIFZERB, BIFEE DT EASHMRALE. PN EHEFHHE
I TESEREHMAFHE, BAFESEARHENAET RERDOBRRE ¥ F 4 H
SERMFE, REHERRAEZFFHAE, SERBE. FATE GRERE N &R
A TWERIVCFE S PN G- AR Tz, ATREEHHE, TTLHERAR M
PRATRH. HEJLAER, ZF, NEAERETEEEAHERSE, AEHFRY,
ANHEV T HEEELIUMBNME SR EL G, BHATFREERAES, F
Y, HERBHRICERRPESER A EEIR ISR T

i

§ 2.1.2 LED By4r3%

LED FRZ %R, TER/LEFEMFEFL"M,
1. MEXERNBES

RGBT, WM. B, SF6 (NHESES. Mg, Bx.
FYESr. R\ TRE BB EA BTG, FOAERTA, FREFMEEKN AN,
THRERT o RAEEER. TREW. BT ARG TIME.

2. BREANEHNEAFES
BORGE HOCHAFE S EAT . 74T, 5. BALE. MnE.,. RELHEAMLE

F. ARITRERSH o2mm, e4.4mm, ¢5mm, ¢8mm, ¢lOmm & ¢20mm %. 7EE
SRIBEIE o3mm BIR Y HREEE T-1, I o5Smm HIEHE T-1(3/4), & od.4mm HIIDIE
T-1(1/4).
3. RANXBREHED

MRS58 FE A oA B kT =24

(1) &EfEmEtE. —FARLFEHE, RETEBERIEEE, BEARAmEEtH. ¥
A 5°—200HE D, BEREBWIERE, AlERBRELER.




HL K FI AR

(2) wRiEE. BEIERRAT A, HF\ERHN 207 —45°
(3) B, XEWABKNIETLT, FREMAN 45° —90° BEK, HHAIH

R K.
4., B ZINENLEHES

BRAEZHENEHFELREMAE. ERBEENEHE. BEREAEHERE
I E L.
5. WEXBESR

EROERE B EERER LED (EARE<10med), #EZEER LED (RXEE
>100med ), KABRETE 10— 100med (B HM EZE RN TRE .

§ 2.1.3 LED BYA =

ROGTIRER - MRERFIOF B WEOLE, AR LRI CERBRE.
CZATLLREREN A AT RIEE G, Ffn. RSB EE N KGEREE S, BF
A EEGEAL, EAFRESME N

. ZUERG: RERENENEN, LED FANNMEFAE (—/& 10—30im/W, BEiS
MK BEH HE LED 30T LUAZ] 55Im/W), {EdF LED 3¢ S| 4 24 oh T af
WIEIREL, BRI LLIR B 80— 90%, M 6L A B B B4R 4T HoaT B2 EA  10—20%.

2. HERES: dTHETFRELIENALL, WEERE, ®EES, LED
J& T A BB YR

3. bt 5T SMEGERRE, MAN LED LA, RBK LB,
4. HeFE/: HK LED MIThE A 0.05—1W, EiTER T UBEERELEN
FIFIFE, BFHRIBAD,

5. Famtc: MBEERD 70%RI5FES 4 10 7 /e,

6. FIEMMA: BAEBL. KESEELMLKNHME, FEZMENTEMER A, B
52 W A KEE .

7. NRARME: R, TEREE, FAERBREEASTR. MRS, £, mEME
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8. ZFEHEFE: EAYIEN, BEER, MRIRATETRKD-

§2.2 B¥ LED

30 LEXR, LED fFIARKRE THRGHIHE. M 1962 FE—R4 M LED [, &EF
A, g, BE LED B IrkE, 3 1996 RIS LED BERKREE L—1E
EREFERE, 1998 FHT %% LED B AR E M LED #RIIT AN, X—FE =R
B ERERE.

4% LED S5HRTHEE, &M KE, S EEEhEd kK, LFAFE
#, WHER TR RAAREEETANRE: 5F0ME, 8% LED mHhESER
TR AESIARKGHE; 58FFEEENEHNTOCTEMLL, BYt LED HIIELE
G FERIEERSE: Bt LED R {CAhERITPNGZ—, RAETH -Gz —: BX
LED FIF A RIIX 10 T/, BESREIEITH 50— 100 &, XEXTHERPFITARER
HEEEX,

HX LED EEBRFANEEGE. BEBUMENENAREERETE— LED i
ANAJEE R HELE TR A, AU EERMAFREMRAL. &RBXAHFRBWEM,
—IRAT UL AR RRME REEM, Eh g BIEREN —REm T =/ 0,

1. ZBRA., BEEBL. . B=FFEEHN LED CHER—H, sSEmBkt. HEiEasM
b E 2, MASZE LED MIEEIBE. KAME. EXEHEAR, BEFGOEEE
o

2. BEE, M6 LED SCHESRBESMELEALE, EXUREE RN KHE KN
HEABREAESIAFEEEN G

3. R LI LED THEREL. &, E=EERN, RAMBEEIIRRTE
1.

MERFHRAMEMN LED EX LHMERAS M A, BEXLED ©HIFE
HEF IS, HEHFEERERWE 2—2 iR, Hf GaN THERENR (4 =
465nm, w, =30nm), YAG KIAMZHEBIAEAEEREEN, E({EH 550nm, LED &)y
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R ML B Z AR, 5B EASRASEHNENRE, NIBEET.

o i ‘ N YAG % &
——— \'f ot

]

- S LED % A
LED & b et
{ GAM) T
E- LED LB KB & 71 4%

Fr YA R AR &1L

—F @ & LED #h &

B 2—2 (86 LED B A +HEXKNEEH) B LED S RER
23 AEESRNEMNESE

bR TR AR OGIR (AR RS EIRD 4, KERAEIIE A BIH K.
m R IR B EUARKIFEL, R AAREROEEFELABUTHET AR
Mﬁﬁﬁ%fﬁf%ﬁ%ﬁﬁﬁ%ﬁ [19}[2111[21]:
1. B2

BERAANRRR IR RMN R A RS RIFRER D, ShEAEHE¥TH
BHEE ¢ K. LED ERENMEKESNERNEEFRALARENER, ShHO,, B
2 (W/nm).

BN EENRSTER THRELERCHESN . B AR AR KK
REEVA)REAS—HMN, ST EEADT 380nm fkF 780nm 2 (8] fa 38 &4 A a] I,
Vurmaf%%%ﬁﬁ%mﬁ%ﬁiﬁﬂ%%%EA%M%%%%%&E%@%%E

, BPSGIE R 2 T8 GUR A 85 (R 70 S A7 B JA) A R 5T I RES IR AR AL SR SHEE, &
ANE
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780
=K, [®, V(i (2—1)

A
K, —WEEAEE, 683 (Um/W) (IR -F A =555nm);
O, — IR REE, (Wim);
V() — &4 TR HE.
% LED @ EMEXKARTHRE, Wl 2-3 ir: BOoMABENEHFRE
HEHIN S RFFEERFEE, B LED 234 25 KBS 2R 0BREE I 2 R R 51,
PSR ERLHIA T ME H AR, XAEEEEA TR HENBNES, [

AL FERA I — BN RE S ek, AMERMSE BB R 3RS 5SS . LED (i
REBEWHHETEQT: SRR E OEE N FTEITHA TR ERN B E S

TR IR

() sz o)

WS 1+

1287 5

N
i ©

& 2—3 FA5EkiES LED g8

IR EROEEREES 1., REIE LED BEF &0 L, R HEANE R dm R
Fi1, MILED HRKEE © X%

do i
[=-Z==]k -
o i (em2)
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K-t ERE
O, — TR E,

2. AxwE

HTEF RS ETEAEFCEEANY, KAEARH, AT RrEFTEED
B 75 E LRt EES AR, FBIACEEBRNATEMS AEESES B LEH— TR
PNREGLAERTTH A E LR E d0 5XM LA dQ B EE, BRob DT ERIItsR, B

_de
o

{7 AR AER (cd), Bl

LED >t38rIE AT UL i ML m s o, Eagps&ir T, Bl LED SRR
ST FEER U 4 B AR 5 B GERASS A BE E AR EL 298 /1, LED J6¥E Al LIRRE #0061t
i, AR MSRECRE FEBEEE T REEHE.

FiTip s, BIME LED HATHEER d AAXER, JGREFAEX RTARK, &
& BRA AR R S OLIR M AR A RO M, SRS E R EBGR TR 4. Bit
f£5 LED — R EALROEERTSE LRIOGCEE o SRS AR A 2 ELE, BN
FEIRICEE, WA A T HRTSER A RUNERER d BF B

o @
Q  Ad

{ (2—3)

HAEMERET FE 2—4 i,

IF
_...
D]D!DI
D 3 ;D |
g @ - —-—.——4 |PD
|
|
|
1 L d ||-{l

Bl 2—4 IR 65 E I HAE B
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D—#% | LED 8814,

G— HRIE;

PD—BFEEIR A A BILR Dy KIOCEHRMEE,

D, D;— R Z UL 5, Doy Dy AREBRSIRINL 4
d—LED 24 5% D, Z A pEE &

MERE S d IR CIE HEFRIFAE AT B, TR 2—1 & E:

F2—1 NEEE d 8% EfRE

T R et B e e T A B Ll e bl e i 21 1P TR e ke

CIE#%  LED AEMMBIERA AR | TEA (&6

FRUESE A 316mm . 0.00lsr 5
 BWEEHB 100mm o 00tsr 6.5

AEMA T e YR R EREE BRI B 440, ¥ HE 2—5 FRE Lia
25 [6] 73 A B R R R 6

B 25 ROGHEE T E 5 i &

RABREZRHHERNAE—NFE, FEXEABELETRARNEBE —LHY
W BRI AE R R, MR ERIR N R T S ek, thal{FRmseLl
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d A2 HER, WA 877 E N OEM LED, FfF&ER T 4 EX#R8) LED AT Bl =.
HIMEBENAERANERE, REEMENEIEEERALECE 5 /85 E AR
R By AR i 2 B O A otsa E A el o A B

3. HBE

BEEMRRHEBE LEHES, ERUSRBEGALABERNEREERXTFRI.
BRI E—RREE FEXAATCER do 5EEITTHEAR d4 2t

F=d o /DA

FEMEMN AEIRE (Ix).

Xt FAERRKDMIRER 4, FANNEEN . NRER EFFHRBER:

F=p /A, —RCRRABEHMESZ Bl EMBE, BEEWFEEFMARE RGNS, Fib
FREMERIVERE, EREENEEZ Ear~EBiE, WREREZ AENER
i, BEH BRI E, EFOCEBNFROA S ERFRN . BFRERER BT ¥
TR RE . BT,

M E T N AR R R, X FE N TR i R 8UE t A # 28 E #
ITAIRHI TR RBUK . SRR —FIENRE R A B R3S, ZAIF % fa it 1 FR B EL A
BN, XREESASCHEE (BEASRE FRIFNEEAR, AU LURIELA
MR W AT RREE

=

AT RAERFCEAENF T H LRSS, SIARERES. BERE— 24N E
TLIESETT M LR AR dd SR EE T4 E T R KNP E LR IEREER T
ERIEIRTE I T A MR

4.

it

Y

. do
" dwdAdcos@

(2—4)

A dA—HIFERIETER,
o - M 5ZHRRMEMEL 2 AR,

BT Ay SR 87 75 K (ed/m?) .
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5. X

WEFIRLHE, RECERAENCBENEERNEIIE L, WA
BAT AR/ B (Im/W),
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FE=F HAEPEL

§ 3.1 BREARRRU4FIEFN o 2

S TR HeEAFEEANHBAMAERNRSE, HIEEERZBILED
JCIEEES R, LUARSER HCEARE R B CERIESD, PAREEM{K
PORIE, FZEHT MR .

1. KTEHBEEER:
(1) BEEFMERFLT,

(2) EHRSEIT N, RMAERE D0,

(3) H&rH5ELHFE.
2. BRI XLTIFYE

BB A — A X B E TR A Emadm (— R NECOLE), sl S
AR ETCPFITHRAATFE A BERUNE., MREEEENRTHESHEEMN
PBEE/NMREE, BWEHB[PALUBEELANE, MARRBEREZR L6 EBHEFN.
R [ CER KN E BN a2 [ R EAH LA IR/, AATRRZCE A IR,
A EREAEME Ak, FEESEXEIA.

R A B MRt R B M RR IR, —RRAFRENE AANEFRE R L.
(1) RAAFREC S Bl
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BRHE. ARETRERSFFEMRIRRE. SIELTEREX, EBEBDEBEMEMNS
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HEITH R RAEY, DABL MR EREEEHFLSHAETE. RS
DMEFRAKERN, REREEAAN. RIEFTETRMOZ LS, BRETEAR
HENITREFHEARARS RS AFBEN—IHEBEJLEARN, MEFHHKE
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AEER. BTN TR LI A R B2 SR e 2 84, REULE BH
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(2) BEFEHT AR
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H, BAERES S wmT, HWIT A m5RAF MR FIREBEFUAE S RAR, 0
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(3) ¥ (BRI 764K

TR A - RIASEEAR SMEAST—MNEE. FEERELFR L,
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N7 EE SRR
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EHRBMEH 2R ARANMAKICRRERE, ATMEIREIHRAR, X
RIHERRCRERNERH, EEFRAERS, BE BB GEBIHE L E R et
RETR A

—RANREEELLWMEBEE. WEES, EREERLLEEE/RBE%, &
BRI ITHRERMN AR ESREE KEFRH, WTSE & B S 8 4 A7 B e 38 i 4
. EENEETEALAR DR (5—1) FiR:
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T
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eep b

e, Temesng
s o AR
— ke,

K 5—3 FENiEes
HPn RoREBEWITH R, FHBEAER, R, R 7RIZFREBEFN-TEMHERLEZ,
T RABENEE, XTEES ok (5—2) .

1 1 1
7= (1Dl 2 (5—2)

2

MR TR ARBER AT IERE, mE 53, R =0, A
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SO — B BRI i 5 B AN AR BR R e 548 . SERRTH R 61 855 0 BERE — vt T, 1.
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.
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FER N LSS

4. Bt LED T HAAAIEit
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ST, BERESE, A AMTEREAR E maa. 585 EBEM 220V (&
|5V, REETEIT 90%. EH* LED 5—RBHRELE, BT EH4, W FEFMH
SR, BEHIUTE AT S, TRERRSYFR. fEk LED BRAKRKIRE,
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WMEY TEAPERATT - RE®RELT. REVITRES, HrAEskiE, m
LED 84T BI04 0818, WIRIL B2 ERE. KRER(E, WirEs s Bnmmy T
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SR R L AR B A thk B 5— 12 TR T, 7E ASAP PIEMB K
AR &S THERE AN BE s AdSnE s—12 R,
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B ESITERWREY, E-RERRTNEREM L, Bl OB Amak
HAMILAFARTE ASAP HIRAER, Bid KEAKNER FPETERTUBILME.
XBEEAARESERNOAHE. BTt ss, filndEnsE. Rum
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BCRIRSTEL, ERNES T REIRE.
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WG, s ES, MARESEGK. ¥40HE, HHBETARMNGENE. fTN
ATFEE Y EREEN, REEEIDLERBYRIMEHBE LS PET AR
CHEEAREENRE, MEARLTRERET R ERRIAENEE. W
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F B, $WEREHREERMNE, tEXEE R EIHEE . BERAAREIAE
FHA xy FE. B S—18 ABNMNERSE x FRANHEEE, HdEHESH, EmE
A e, BIEBIRIEN 1, MEH Tono

B 518 REHREHE

BRREEBIICEEN F, A EB I AFERBNEEES:

, K

dF (x)=F (x)eds =— 9 s (5—5)
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Source
_ 2 — 2 - - ar oo L . TN — _
ATA = =) ANFESEEREER, HALEIT ds = 27rxdx

Xt R B) 53 7 AT A T R BT T AR R B BN

F, 2 F,

dF,,, (k)= 2rrdh =2 dn (5-—6)
H
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2nroH

argat £

HICEESTE, B dFSﬂurce (x) = dﬁarger(h) , B2

H
h= = (x* ~r, D, (5—7)

2

Ut in
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REERIHE FRER 2(x), £ x PVIEFRE R 2'(x), METLIER:
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BEAF A, HEEAY 0.5, FUNIEEH RS ET RS EE — a1
FoRMB RN HEEGNE L, BXEETE, HER RO E RS E R
53 B AT,

-I‘\i f r
':h ! . .*_'.:
SRR ' . i 5 . r-
b :.__-1'1‘ ! ! | 1 | _.l;. './
ANRN . ! P
I \ .,: . . 1"-1I ! d : ! _' ‘_-"‘ X ':
\\‘\ s . X tljt'. g "II o -
NNz
N TS F_..'..
N

5—20 YesiBr A

B ER BB ARR WL, BT —4 a8 BTEE, hES5—1 1
B S SR AT LR ot 25 R ST /S 08 R8T EE, BRI BAE (R T «
W 521 HEAAMNE EREENS A, B 522 hEAENE LB, 1
LLE 2 90% pIGE BRS04 A5 7E B A E L.

MTRAEFRRNARNCY, BERRUARELR (5—10) HEBHEN
1 AB,C{E, FTLATE ASAP $PFrR A AR I R S48 BT ; 5 4MBiT % LED 94
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SEEEREFSEA TR ERN, ERETER., STFERBBEZRESEF
BB TER REMER cwmxaet, WEXHEBEEE, BEAETIER FEXH
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