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1. —#BWHARLK (1; 101), OFEEZFHARXE—HE (6, 6°...,
7, T°...; 106, 106°..., 107, 107°...; 206, 207), FHFAFHEE=
BEIMHGEAMMEXKECR NG TRE KBFLEET,

ERBWPAS% (1; 101; 201) &ETHEXE (10; 110; 210), AT
B E X —#E (6, 6°...; 106, 106’ 206, 207) Z—XHWTR
X —FHERF—REKERASGTRAE, AnAhiLBRPHEESERKS
g

2. BERANER1GBAERSE, RAFEET, THEE (10; 110;
210) &3EZX KH#.

3. HMERAEK 29BPELRK, AHELET, L EHBA TR
B 400 - 500nm & K7 B &) LA

4, BRERAEZR 28BHALK, AHELAT, A EHARA
(Sr, Ca) ,Si0,; Eu*, Ba,SiO,; Eu®, SrGa,S,, ZnS: Cu’, ZnS: Au’,
ZnS: Al1*, (Zn, Cd) S: Ag'#= CaS: Ce*.

5. HMERMAELI1GEPES, ARELET, HARXE-BE (6,
6°..., 7, 7°...; 106, 106°..., 107, 107°...;) £V &k —4 Kk
XF—HE (6, 6°...; 106, 106°...) MEF—AL XXX -_RE (T,
7°...; 107, 107°...), AP EH % E (10; 110) eEFEALL L=
BE (6, 6°...; 106, 106°...) X He)—3HR5ATHE G L EHH.

6. MERFPNZLWNBPHAL, LARHELT, BAX L =RF (6,
6°...; 106, 106°...) RAKFAHAE 460 - 490nm &9 KEHA, 4
XEX—HE (7, T...; 107, 107°...) HAKAELHALE 610~ 630nm
Mk KEBRA, XEEAGA LM AGRRXAEZELHSAL 510 - 530nm #94K
KEBA.

7. HRERAEZL 29BPRE, AFEET, MIAXEAHATR
¥ & 500 - 560nm & B P A9 09 MUK .

8. MHMERAAEZR THRPAEL, EH4EET, MLXAEAHHARA
CaS: Eu, Mn; CaS: Eu; SrS: Eu; (Zn, Cd) S: Ag SrO: Eu; Sr,B,0.:
Eu; Sr,Mg (BO,) ,; CaS: Eu, Mn; CaS: Eu & SrS: Eu.

9. HERAEZR 1 IRBRPER, AFEET, AARE-HE
(206, 207) 2V &E—AKEELZXE—HEF (206) £ F —AHFEK

1
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XoBE, MMIATHREE (210) e HFELP/RELRA=—HE (206,
207) AR — o5 A XA L AGH L AHH.

10. MERANER o WBWAL, RRizET, KX b—_HBFE
(206) #9FKHERSME 460-490nm I X KB A, FELE-BE
(207) M9FZ K KEXHA 510- 550nm B9k KEBH A, KXot X AH

Heg R K&K ME 610-630mm W EKEEA.

11, HERAZRLE 1R 29BPESK, RRELET, ZBRPEAR (L
101; 102) HEXBIHREEFF TH KT 80.

12. BERAZR IR 2EBHRE, AFEAT, TH#H, £k
=% (6, 6°..., 7, T°...; 106, 106°..., 107, 107°...;) #HXif
=325 % 51m.

13. REMAZ R 1R 2HREES, ARELET, HRBRPEK (1
101; 102) AHARAH¥EE (9 109 209).

14. BRERAZEL 129BPERE, AHEET, RHEE (9; 109;
209) #.35i B BaSO,, ZnS, Zn0, #o TiO, ¥ &5—#r#tH-.

15. MERA)I R 12K I3GBPASK, AHELET, THREF(10;
110; 210) & ERHEER (9 109; 209) AxE.

16. HERAEZL 1R 2HBAZAE, AHEET, BXSHNES
EEX—_HE (6, 6..., 7, 7°...8, 8...; 106, 106°’..., 107,
107°...108, 108°...; 206, 207), VA AP Z B A% (1; 101; 102)
6 & 3.
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AEPRFEEVOEBALXE_BRENBRY LR, HRFARELS
BRELIENARMEEKEBAGTILX.

EFEA—HE (LED) 9B ZHAH—RRBREE A G LR,

FREEPHERFABRARCELAALL, HEFR, BET
GaP WL X EX X —MES, EABFEXETET GaN ELE A —M
FhELEXA_RBE. ATHLOXER, RN LEEZ=4# LED ¥, &
Fotr X, LED R & LR,

ME=F LED AR EXBOXFARIPLAEGHRER, RELER>
AHPHERE, RETHRAIAIFIAXSEIEANAMS HERGALA
#72 k% K W & K £3589 LED.

AXPOBNEIRBE—HAFLEZTAEBHRAHBREEZL, RER
EHERE., AAVHANEETIRGBE ARG LR,

AEREZBY, THREBZBTRIAGRKAVBVEAEOKELET, &
B AZGOEFHEARBEZ A BEOITRAEG—FHTHF—%kK
SEEATRE MAmAARBRAEAGSECHENTHRETR.

AT REETTHEVHA LED P — A AL BK. XA
—H P B BERPEAM IR T REITAF R KEEAANSGTR
X. Pk, FA—FBHE%, LR EZAROUIE=ZAXR, FF, BE
YA LED MR EARELR, Fo— NKHTG—REKKER A XS HE
ZARR, PIHREABRFABARMERRKEBAGTREL., ALE
WA BEXBARELRA —REBREAHTRENXKER, TlFI
S5 FHBARECEROBRAAGHLAARKENERXENBYH ALK, W
TEBETERBZ=ZRERE (Flde, %4 LED 2k LED), FFRlTRAF
INBEFABEKEGBIA RLK.

THEIRITFACELAMEE. I TRXEHAF—REASETHE
FoH AP S S8E (AFH In/V), Ak, kbR 2 EF4E0H4H,
TARASELARGBPEER. Nt SoAHE (£E) Ll
MEFAMB (FHRK), Bk, TARALEINRAXEPEN (RHEZL)
&4 A & .

1
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EHEFHFXEYABRPRAGEHERY. —F @, BIARHAFX
4% LED FfA K, HARNERER, TOURFEMNERE. F—F
&, @it RIRARIES LED # b4 RAM MBS Hag#dE, TaARS
BP Z%HERE. #ld=, R LED k44 LED R ESHHT
A, W TAFD AR BE. XHAFAT, RALBEEXLXWY LED £
HHEN.

BEFLEPHFE—FT @, AAHAERFRATRAZERKEBY 400 -
500nm BGEAIMLE, WTFXMRAHE, IHLAAHBAELZSATHNLZ
BB XK., MR AETRIEF AR KIFFEAHF TR EL
FR-AKERGTRLE.

SEWEAAMAA (Sr, Ca) ,Si0,; Eu*, Ba,Si0,: Eu*, SrGa,S,,
ZnS: Cu', ZnS: Au', ZnS: Al%*, (Zn, Cd) S: Ag'#H CaS: Ce*. BTt
HMAALAERSZEHEFHE, ok 450nn XBK. AR BEATAHSEHE
kur, XEHHALTAAESGHANAL E.

BEALZPEF—FTa—FEFTATTOLRBGHELT, BA
AAZBEEVOLE-AEXAEZL-_RBREFREF A bA -8
T, FTRETOCERERA A -—BEARG —FSALTAGEY (K
#%) Aa#MH. dRhFX, HFBRELAXAAZ T EOBR LK,
BEAGBTURAAZRE (&4, BHF) ERLELAZEHABRKEAHREG
kX, A PREATHNRELE, PEHILE ZASIER—-FS
BExFE., EXAAABTARRAELHNEITFALE 460 - 490nm 693k
¥EBEA, XA _BEARXEELHNEITE 610 630nm 9%k
EREBEA, AAHMB (K8ER) ORKXAEELAHEITALE 510 - 530nm
Mk KEHA.

RBEALXPHFE —F @, AEMHRFTALEKKAE 500 - 560nm
B AGEHEE. b TXREAE, EFLXEMAEFTESRTHN
PACES AN L - PANVE R . Sy kg & SR IE
XESH R KEBGTRLA.

LiE W K X AMA A CaS: Eu, Mn; CaS: Eu; SrS: Eu; (Zn, Cd) S:
Ag; SrO: Eu; Sr,B,0.;: Eu: Sr,Mg (BO,) ,; CaS: Eu, Mn; CaS: Eu
SrS: Eu. Fi M A ARSHETHER LK. EHELEIAEZALX
BABHaE, REHAZTAAKRGEHNANE E.
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BREAAVE TG FHEFANTYELARPGKELT, HA
EXHMEEVOE-ABAEEL-BERES AL KT,
THREFTOCEREAP/REARXA—BEARS—FSATHhE AN
KAMA. ABEAFGEL LED FREXLBRGERRELT, HA-R
FORAERTAHC I GaNBERKH . 54k GaP —BRELH KTE,
XA BEFEL CaN —BEEARALSBEMEAN BT, FIATEARE
AAMEXF—_HESHGBEREAENES L TESE. A AL
£, i BEAfdt GaN —BRESH TALER —MER, HAECNEL$
BHE. S5EAHAaABEABEE LML, AXHLLGEAR
EEXAHFGHREELET, TFRERDN. BAXA_BEHRRL
ERHBIFE 460-490nm MXKEBHR, AL A BETORKA#E
K444 510-550nm M9 X KEB A, Xatg X Mk bis
R A 5474 610 - 630nm &9 K KB A.

BEAZPE —FF TRV EZAGERXSREK (Ra) EHF
E V% FHKF 80 (Rax80). ity £V A LED AN HFHREL
BOOXEESH, 5 HBAXTRBEIETREAHRF K KERBAGT
R B AL BHEL AL, TARIANEAZEASREHENR
A%,

BELALRGBPH ZAAFINSALSRG—SET, ¥A 8% LED
MALEXAEHREINGERSES, X LED (RELR) YN FAMEx
BARTFABEHRER (—AELR) LG F G HE. —&#, LED
EBFAREHFOE mAEXFEEHANERALT, THEEMRIERME
BEEAH (ZH) L.

AXPHBNEETARZBALRARZ LG RSGE, AHLINHA
6, REAZXVBARLEOF —SAPAGHELET, BHRALZAAR
HEE. EBRYHA% PRAHE LED, #£X 8 LED AW L RIFSFRELE
BAGBHEAAZ, HAARIAHELL ERARKAEIHAEEIALAT,
TURSEABHARERR (B2t LED X B A5 L LED) 9%
FoE T BRZEEN AR (IR 4a). FIARHEITRALAETRHAHE
5. @K H LED A ORAHMEMNEL, AR LLEARGR
HEGHE TRA-FRSTIERFGRSNE, B, RETRYA
AAMERE. B4 ABFIHEAHEIRAN, ERZTEHE (L

3
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HOAHEHEE). ARFX, TUBLBPRAANALARH L
CHRE. BRANAHMREHEITEIERAH BaSO,, ZnS, Zn0 # Ti0, &9
—# A A, WTFX A AE 400- 800nm A KB A RH LKL 98%
Al, FRREFSENHHA, HBEENEBAEZHFIXPEEKLE
# 7 Xt AT B H.

BREAZVOBPAEZAEG LA FANTIERHGORHELET, £
BEERFAZEHAEMETARLE. AnF X, X § LED GATH
HRES, KFHALPHFT AR, THEEZTUARMEREKE LRI A
—kkRBHRKESENE, HEHYARA L LED ZAHGAAR
59 75 ) K.

Wit A gL M BEEZE LED, A AEEHR FoBEaiEZH
F, TRAUF—FFXBREHEAAGEH RSB/ R T G,

EHAPBPLAAENERRTEN., XANRPRGEHHR LB
¥k T, BAHSFEHEEXL-_RBRE, TRABRBYRBRPLAEHER. @
it 5 FEShE& LED, Tk (&) AFE R, XHRAP OH 6418 LEH)
GiFE —4flk LED —HBEH, PRARLE (XRRXALKA) LED 87
Z LED 4. X#A+A Y A6 FH—E3E THhb| 0 H — B AHEE LED 4,
P RAER (RAAFLEA) LED 95 — LED 99— E4 &KX, TAE
M, 2000 - 6300K B TAEREEH. MAESES AN IS BELEMH (T
BEE) HBREFRE.

MAEABHERP P TUFERAAGXI LT @, 46X
s A AR A A K e X R 65|\,

W EP:

B 1A ZRAEALE —F @ed R & God — A LEH 65 5 3R -3] del 4L

BIBREBIAKMITEABPHAGZFNA I - I RGN GH;

B 25t T RALABE RLEN —A LEb) 69 551
El3AZALZNFE —F5 ooy B R A6 BN E4ap 653 @ H;

B 3B 2 B 3A P~ A RS e 8K L EH ah A3 | B
BA4ZATEATRERGEAAVIEY Z5%65 LED 69 & 2 H;
BoR2AAZPF T aGBHERAG —AEEPGHI@H.
EREHEARBRGFTEH, fABRBHE. BFHFERRL, (2T

4
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ZXTHS. £XEEHP, RETH, EROETHFHEEFTEMYG
R 4.

B 1A ZAXAFE—F 0o RN FE L0 — A L34 04 5383 @A
B, BRZ% 1 QSN TEAR RS (LED) XS FLE (B 1A
TRFH) B 3 s 2. BHY, ShRRAMIENS E27 g 4, i
V4 LAR b AEE. ABVAK | @ AEBIE 4
W—mE, A—ARXLEARAXE LED6, 6°...7, 7’ ...8, 8...88%
% 5. LED 6, 6°...7, 7’ ... &¥ %K LED6, 6... (ZXAEXH
£ 430 - 490nm X KFE B ) Fo4 K LED7, 70, .. (ZAKFELHE 590
- 630nm Mk KEE) &4, LED 6, 6°...7, 7, ...3#H7REEM
KR i@t 3. BIBEFFEMRKMFTHRTLED 6, 6°...7, 7, ...
G FERBIINGH T (BEH 1A PHEIT- 1 R3@). £&*F LED6,
6°...7, 7’ ...89— MWL, B3IBAA (FEAHR) AHBEEIFTHRET
10. AP, EHEE 9 &3 —E BaS0,, XHMHHANTFITRLARLE
AEVAHAH100% 65 (FH) EHEZHR. THREE I0BRFOLRAAET
$¥XBHXL LED6, 6°...69 % (400~ 480nm) T H#AF2H 5 —k ¥
B ASRE (530-565nm) 94 e R A (RAAK). THEFX 10
B—AEZA—_BEELARGTRAAEEART —RKER (XKkEK) 897
BA. 21 PR TAEELLMAGES, AP THAMARL F
T 450nm ¥ E-FaE (QE,,). 450nm #9FK &3 (Abs,,) AP %
% (LE).

31 ZERAEALRAZ—FTEOBYH ARG T HRE T AR AT
THHEAEHE)

R KA QE,., [%] [Abs,, [%] [LE[1m/W]
( Sr, Ca) ,Si0,; Eu* |82 50 430
Ba,Si0,; Eu* 64 40 474
SrGa,S, 90 80 575
ZnS: Cu’, Au', Al* 56 55 505

(Zn, Cd) S: Ag'

>60

100

BT Zn: Cdre

CaS: Ce®"

65

80

440
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AFHNASNER, FBLME, BIFARER 3, HFBZIAIR
BEXEMFAGERE, REE—FEH, RXEEFEH. EHEE
XMBEVERALELSRHBLA LED 9. MEMHEE 9 AR S SR
#3E X LED 89k, #xfeX LED6, 6°...7, 7°, ...48%FH5 3 &4k
ik LED AR AL 1| HAXRNFT A 11 REBRRXHEEMNL, 2€
Meg TR @O 49 M3, RAEF G 11 AHEH L.

ffe B X LED TH FEFH, TRAITURLEBPLRA 1 HERRETS
THFBY. AR TREAERAR L BEX LED 9—A—HEH, f
RAEBX LED 895 ——H &4 (LA 4). LED $XFrM A TR & X
BPegRpatti. HTEARSSZREAG p B LED (X
X LED6, 6’... 89 A BN AETRALLEHF (Ba,Si0,;: Eu*) 9 E)
MFEZE, B 1A HTELSA RS EAEKL LED 8, 8..., SMAER
PEKE 1 BEARFT® 11 FFEBREL. IHBAEEEBPEL%E 1 X
Heoarx P f B LEraNER, Bk, FETAYREAREL
B RGP H R IR ZTRE, X, TURB{EALAETHEERY
B A% 1.

A TFH-F, AIIFHETHREALXNVE—FTEHGBHLZL,

e ¥ 5% GaN LED ( ¥y Nichia #1i#& ), & KA 54 470nm, FWHM = 20nm;

e 2% GaP LED ( ¥ Hewlett Packard $3%), &KX £ 620nm,
FWHM = 20nm, #A%r5% LED 4# A ¥ A~ 2] w9 A 3 5% LED;

o THEF, & — K Ba,S5i0,; Eu™.

AIIHE 1N BTENFEHERE (Tc). £ITHFE 2. 35
A FF T EHERSTOEERS (ZHAERSI T XHERY 1).
AIIWESHNANETEBHRAAGERENK (Ra), £ 6 FIFIE T
B A% EKXEE (lun.eff. ). L ITI FETEAE (£ 3 57]) s51b4)
EXRRAERTHRERED., BARATRELE (BEhFfi k) 54,
RESGEAREALBA AT ZEBALAANHER.

REAZPNHFTE, ARFATAFIAALAESGEZAERK
( 80<Ra<90) #J R W & %k.

% 11 #HAesrk LED # Ba,Si0,; EuWMAAYEARXEARZ—F &
o RO R R 8G — A LS R A H
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Tc[K] |x[3# % LED] |x[Ba,Si0,; Eu®*]|x[4c% LED] |Ra lum. eff. ( 1m/w)
2700 (0. 069 0. 537 0. 394 89 21.5
2900 |0. 108 0. 539 0. 353 89 22.0
4000 ]0. 186 0. 578 0. 236 88 22.8
5000 0. 251 0. 568 0.182 84 23.0
6300 [0. 302 0.572 0.126 80 23.4

B2 T TAAABRARGG ~ALAEBAGEIHALE. XA T (£
FH45) LB BAMEA L ER Tc= 4000K B, ¥ Ffo2r k% LED #= Ba,Si0,: Eu®
HEASHEXHFAGTRAZEAKL (mm) 9HK (B 2 FoLidstn
FHEITF 45 F8#iE). B2, BALED Kk Ai#Ed (a) &7,
BT 470nm 89k K, LR LED SR KX#EW (b) 25, AT 620nm
k¥, B B 2 b, AAHAEAAHRKALED (c) AFFE
F 550nm & & K.

Wit R B X LEDERE LR, W B4 4K F 85 LED 44,
TR -~V REBFELALAAFT—FT ONEZEIE (Ra). REREW
AR S EHRBY AR A

o % % GaNLED ( & Nichia #i# ): R KX K4 470nm, FWHM = 20nm;

o ¥4 % GaN LED ( ¥ Nichia 4% ). R XA H: 520nm, FWHM=
40nm;

e %% GaP LED ( ¥ Hewlett Packard #x£ ) H KX #: 590nm,
FWHM = 20nm;

e 2% GaP LED ( #7 Hewlett Packard 1), &KX & 620nm,
FWHM = 20nm;

o TH¥ E, €3 —KEBaSio,; Eu™.

HEBLAEZRAE T8, BEAIOHFEA A BEPEREIAGHRE
HAEL%, &k II $PHFEERRE, RABR_BREASHIFTLE
Y& 10 AL ER SR (Ra>90). XFABIA A% LA KT 201n/W &
KB, HAHik, 8 100V ORI EA 4ln/F HEXARE (ER
b 2800K, & S IEH 100), 500V B9 F G RIT B AL 191m/W 6544
#HE(E:2H 3000K, EFXEHHK 100), M 36 LY LT BA Y 901m/W
A EHE (ERH 4000k, &5 HH 85). A4 AR RKAHEASH

-
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A 620- 670nm ) K K EB AMHFEL A LED, TU#—FRFERBRPYEAE
SRR G

B 3A FHTIREALALXPREF —FTEGBRARARG —AHREHEY).
B 3B AHE AT FREHGSMAINGE. BHERLK 101 @5t x 102 Fo
B 103. mHaiEAET& 111 EFBRELK 101 LB Aa, ALE
AT B YR 113, 113 & F. A%, FAAAYK 114, 114,
M o114, 114 EAA sk RMEHIL 115, 115°. £ B 3A ir=#H-F P,
HERACEFT 40 E. HRBRP A% 101 iR L&A HA LED 106,
106°..., 107, 107°..., 108, 108’..4% X% 105. LED106, 106°’...,
107107°. .. &3 ¥ 5% LED 106, 106°. .. ( Ei& K4 430<A<490nm) Foir
*, LED107, 107°... ( X#% %X 4 590<A<630nm) &9 X ¥ £ 4, LED10S6,
106°..., 107, 107°... XEREMEANH AL @H 103 (B 34 FEL
AKFRXRBHTFHOLFTE). ZHAP, F10385—HF45 103 GETAEE
ZABEZAP — EGEEHA BaSO, FAMNLEINBAKNE. LA 103
@@+ LED106, 106°..., 107, 107°. . #9—m L, FAAFRHEE 109
(BaSO,) T HEE 110 R4S 2%, ML HEIEFOLEHRRL
(400- 480nm) T ALK (530-565nm) A EMH. 2 1 FHRIE T4
TR KA HA4. B LEDI06, 106°..., 107107°... A B AL FHE
HMESH ARG EHE A PHELEFH. B 3, 3B FHaHTEER
ERAH Moy E K LEDI08, 108°, ©MARY AL 101 X EF @ 111
t, EAREFRGELS.

HA4THETATAATACEGRAKXMBA A5 T4 LED b %
B, & EMAE K 202 & 4 EH 201 =T H X LED 406, 406°...,
Fo4r %, LDES 407, 407°... 8% EF. MARFEF X 203, TAREF
EFREFHSF—HE K LED 416, 416°... Fo /X 42 & LED 417,
417°. ...

B 5 AAEXPNF_FHAOBARRY A EXRAIGIOE. BPAZR
% 201 BLiEE ML EZ EAHKA LED 206; 207 &) X 205 # 5 % 202,
202’ . LED 206; 207 &3 ¥ % LED 206 ( X% X H 430<A<490nm) F4E
¥ LED207 ( %4 4% 510<A<550nm) &1 X #H% 4, LED206, 207 37| B
HEMERGEBE ST 202 HXAFHERKS. EH P, LR 205
H— OB ERP B EFRARE 209 9ARHE. A# P, LED

8
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LTEEZATHEE 210, TREIBFOLEAREFSEAL (530 - 565mm)
TH4k (610-630nm) eJHRS K EHH. SR BEXT hickes o
XAMRA: CaS: Eu, Mn; CaS: Eu; SrS: Eu; (Zn, Cd) S: Ag; SroO:
Eu ( KA M4 625nm); Sr;B,0;: Eu (FZ XK A4 590nm); Sr,Mg ( BO,)
, (KA A 605nm). WHEAZXT AL AN SEXAHMKA: CaS: Eu, Mn
#, CaS: Eu (<550nm) & SrS: Eu ( <540nm ).
HEARXNZ T EEFELENBA IR OE:
e % & GaN LED ( ¥ Nichia #}i&), KX H £ 470nm, FWHM = 20nm;
e %% GaN LED ( ¥ Nichia #1i#% ), A X M4 530nm, FWHM = 20nm;
e ATHAEALED WAANAR=ZAER LED(RETFHERGER);
e TH¥E, 64— E CaS: Eu, Mn
HBFEEAEAGRBAREGERELET, BAFHERLIH (Ra280),
HEARSGFHELKE (2201n/W) FoREREFH (275000 48 ).
NFHERABOBARAAR KA, EXXREBANHSETARE
AEXRELAFCPHRBRABRTELFTANEAEEH. TRAEEAH
HAOFHGIREGEFASERREIY. RAZEEFHLEERFR
ATREZAARMNZRGESFEE. TARE “0f” FRIERBRAAH
ZRPHREFGS R, E—AHAHWTAG “a” X “an” FHBAE
A B A X A3 4.
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