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Design of uniform collimated LED light system
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Abstract: A novel LED light system was designed to provide a uniform expanded collimated probe beam.,

The method of wavefront reorganization was used to convert the light beam of LED into a uniform spot. By

controlling the height of parallel light rays, the collimating lens was designed and optimized. The simulation

and experiment results show that the divergence angle of the collimated beam is less than 1.5 , and the in-

tensity uniformity is better than 90%. Thus the LED light system can be used in optical instruments which

require highly uniform parallel probe beam. Meanwhile, the light system is compact in structure and has the

advantage of miniaturization of the instrument,

Key words: LED; light system; collimated beam; intensity uniformity; wavefront reorganization.

1 3

i

B 4T R K 6 AR B (LED) 63 iy R IR B F K
Th#%& LED #93F &, LED B R SUR W AE R B &, BT
SHB R TR, ERBUN SHE R NS, 7E
MRS ERARXKMAY. B, LED
R R B K, IR B KR E BRI RIEM
RIBIEEIR XA RIESH 70 IR AR B BB I #E R
AL BRI ELEAY A, 7E K 2 3O 0L F AR 3 LA 2 (2% B
RAREFTTERBIGEREIRIR .

REBRUERENERGES, MABGERHHAR
G AT R FE R A I | SR pa AR ) {88
B MERAY RO ERASNE, AMUBERERE

EA—EHL R, i Xt HE B G AR A iR otR B S
ERBE, —MERETEE 0% £, WX T4
R ARG, TiE R A BRI A R OA LI R & B3t 5
RAM T ERBARYIE. WH, LED S REA
&R ERERME, A RNE —E TR, B3N ERE
BEH S 6 E, BR Y R = a3
SIHER, SFEPRER, BT REHARY
.

Bt FER Al LED 483X KA AL I, TR
HAT AT LED $35 BT, #F Xt LED #1T6¥ &
AR, RICRAT — M EHKOERE IS,
8 LED JtiR & CH A N AR S0, Bl ¥ER
TR R, BB T BRI B HEER.
SR BN TFTERERE.



74

2 ERTEANXEHER®

RAEB SN EE , JE BB IR e — 8 B {48, 3 —
B %], BEATBIA RS B BA RGN & ST L T
PRONBERETE . T IR I 32E B 55 Y T 430 38 I T R O B
BEB AR, 7T LUK Bsh 2 A R RIMTE R, et
FERFEE, RACVRENRRETRE. RIFTES
BT EREER T RS Vs, HEE
ERANZRZHY BEHMERE VT FE. B E
A EE ROETRE H MR E KA e N EHR R REEE.

B, 38 0 R R EER R B, B
AW BEH A 3957, BRI BEAR BV Tt R 2 BR T L B e
LR B BOR , B T R BT A RS, K0 1 &
EET/R . BERTE A BB 5107 ik o R AR M Y6 e 4%
BB BERT, HE— R M EORHEATHES , (38 BE 4 7 e
LF BRI X BN, & BE HRE S i — 2 i
A ARBEM T IR LRI, TR B RS S L
Yo, B ety HEE B BEHE LI AT A8 A I 00 P T 8, A 1
BiR.

! EAR

1 SRR AR 507 kR

X ERTEANYSI RS REE T RBELR
SR, R ERRA M RG X BF RN EE
FEERX ZRPENMBBRIER 3 H. FIFHRHFTE
BREXFHETHRTR . TES M BER R STEH
SREFER, MBI E 2 TERAZRE N ke
MRS, MR, I BRET. TEUSEEE (S
Bk e, HLX LB S k.

2.1 REARRSINERE

mE 2 iR, REEEH LED ll, B8EA, 5t
B OLMAMEESRAN. tRBESEHLEA—1TR
H—FA/MINE. BT LED LB REBABRA, B
RN RA B/ K AT L2, UK EE K%
B RBEEMRT. AEPOHEBE, BRI HAR
B, AL IS e, AR AR LT E RS &R
EEWEES. B -850 EE, B XRE,
HERBEFE R TITHS.

SN LR EZHEFHEE, BT URNENR
HEMPsE, ASTADEEABMERSE T —REE
WS, MASTTE L ERERR B MR ST RS &

B2 eSS TERBERE

JUE BRI E RN BB R R RORR™ . Biim,
EE 3, AASTH ER A R B BRER 55 #) BC
BLERITA AKHEIEL AIC,HEAS ABNTR
HEXER. XHEASHEEMERER—WR ST B
HIBERER T 5SASHERERMMRER . FEE R K
B, BAR A B IE 2, FHEXRD A BIERE
ATHASHBENERHEER. 823 FRKNELE,
NP B/BIE IR REE S RPN RMER. X
B E SN SEAREDR AR AR AEAR
it ASTEADERRR B E S04, B U G HDER S BN
B3,

3 hESpuiE

BN ERRENAB PR TR BE
RERKHRER, TOLBHEER T KEMAS fA3tRE LS
TREEBHEL . REXRI6 1A
_ _ltand,,

N

HEHEHETRENE A WERBRG ST, ]
HLANBKE, b FIAFTBRKARA, A w HHK,
FTAMASH BB ER TBE G, St s
AB S ERECBRKENMRSE TR, £ - KEERH
WL RSB RENERKEY . it T EE5 s
RBERT KESEEARR I9SHENER.
2.2 EEXEMRAIZIT

KRMP LN THEESENEIL . EEXARNER
Ao TARE:

-D
tanﬂ—zf (2)

AF:DAAMER, f AEEERKE. B2, d TH
HEFEHREEW P ORKEFTEMERKELEA,
BTt & R W R T Y TR B 2 ST ¥, B LR T B8 e

A (D



BOHRILHEEDER . 0 TR BRI/ A Z R M 46, v]
DA 30 2ot A 1 o L T Y S O 1 v B SR i o L
PRUE S ™

AT CE L R, X B R — A B AR
AR FHAEBR AT 0 DA A NER 25 $R B ME ELE . AL
Zemax W2F BT HC0E 40 B E BT FE RG0S o FEAR
BEAUEE 2Rl “REAY” R 8085 ) 52 bR b 2 78
R A R A IS AL , DAPRIE YGER 1 S5 B
JE 5 HAR R R 0] B — B B Rl A B Bk, &
e R GRS B A 4 BR .

& 4 HETLEB Zemax IR 45 5

3 LB

ASCH AN AR
11|

I
A T B 45 AR . Tk 2% %1 97 2406
TR E B RHSRA e RST EEDE S
ZREEA N T ERHBY BUS AT LAY A 20t R
FARAL T, 1 20 o a2 84 LightTools X4 Y63
Bl

BRI R T 1 W RS R B X AR AL I, M
ANMERE 18 mm, 745 24 mm B BE N B, &8
MBEESE AT 10 mm, WAL, TR T
BERA PR SR B0 R R 3 mm X 3 mm X 34
mm 5 ERE, BE I SR A h 4.7, X BEEE K A 2
B2 LED % 5 B B 2 3% oD s AR /. A 3 K
A] LA/ OOt 1 S, ELYESR AR A RS A K
PR V% R B RO/ . R T R — 2B B R B ST RUR
B GHE B 16 25 RO U . AR $E LightTools 48 2
78  JEHE L SFF 1T 1 5 58 S5 /ML BB R 1L AR P 206 40 5l o
869625 ,989261 ”‘“‘1111ux,3<i'11’7!§4\5 6.5%.

I8 Zemax SXPFIBHEE R R AIAERE 38. 5 mm
IBEGEAE E BLA B R ER 2 mm, R A B/ T
L5°, MERLERR . Aad fE BB , FEWE b AR 4
AANAE 5 FiR . X B HR = E T ROER ISR,
DA, YA i 09 K 4y X O st A A,

xtli’%

Al= (3

© 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved.

75

2 25 P ()R 1 G 5R  A) B, BB AE KR 1 15 mm X 20
mm (X 35, AR S0 R R B /M S5 KRR 205
A504 309,366,339 (lux) , AH A EE/NT 8.9% .,

B 5 geliimn G s
MG LA 6B AR AL PO 45 R R 5 K
F CCD 5 Ry B 4 R AR M an &l 6 fizs . X BB
KANFHIKBE R » BUR B 4> 4 256 AN IK B 2%, 3 2ok 4k 4 ]
P RN R R SR A K8 R 2502 s
AR EAR 45 mm, 5 CLE L A OR R R, H Ay
5], W SAHE PR R TR AR 29 05 15 mm X 20 mm, A4
B S Y- W6 187, 51, B K (E Al g/ IMEL 2 )
N 198 RL169, AAIEE/NT 9. 9%, TN RLES SR AL,
RHRAR B, Ef“m@ﬁcmﬂj SIRESRFN T 90% LA |

Bl 6 CCD U i S prdl U

4 5 it

AW T —F L LED YR IR 5 658 2 A 2 511
AT RGE W ik, EE T SRR N I
AT EE AL U A AR 44 9 SR, IR T 3 1 1 B AR o
BT 8 e BRI ORI R 5 B . Gl e R R
MR BIT SRS R, W EDEF R %, WEEDE
WAERGAE/NT 1.5 BEL£E 15 mm X 20 mm [X 35§ N %58
SIEAE 90 % LA b, X AhERBH R G LA LED FEXCIR , R4 4%

http://www.cnki.net



76

H/NEIAE T TR A R AR S8R SR FE 140 mm Z 14,
S AR B8R, T LA A T X o BB A2 51 SR AR
REEERE.

(1l

(2]

(3]

(4]

$EIM

HE. —FEFRARNETIERBICEN LED #45 R 8
RE[J]. F¥HEAR,2007,33(1).

ERF —HNATARGESNBEHRERITI]
e T#2,2006,33(9).

XL, Sisc A LED el AR, AR,
2003,23(3),

M AR 3R B 5T J R T RE DL B 1 3 FRUB R 2 4 A

[5]

[6]

(7]

(8]

L9l

[J]. Je24R).,2003,23(5).

MR HERARENSOTSRAT] ¥,

1990,12(4).

BENJAMIN A, JACOBSON. Beam shape transfor-
ming devices in high-efficiency projection systems[C].
Proc of SPIE, 19973139,

. ZHEBRERLREN Y SEMEL]

H-FE4H . 2006,35(12).

ERE. BRBRIOLERBREN TS5

KL 3§,2004,26(4).

EMEE ESRRAREMRERHF R ¥
$FA,2005,31(6).



