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Abstract

The performance of the light source is of great importance to the accuracy of the measurement
results for the reason that light is the carrier of the signal for high precision measurement based
on optical principle. In this study, the influence of D-alpha line is eliminated by combining the or-
thogonal mode of double light source with the filter technology. Using L6561 power factor correc-
tor design of Buck PFC to drive circuit and output single reference voltage shortens the dynamic
response time of the whole circuit and improves the work efficiency greatly. A single end counter
type high frequency circuit is designed with current type UC3843 chip and TLC271 chip to output
300 mA high precision current. The UV-NIR composite light source is implemented finally to out-
put continuous, smooth and stable spectra. The spectral fluctuation is below 3%, and the voltage
fluctuation is less than 0.05%/h.

Keywords

D-Alpha Line, Wide Spectrum Light Source, Filter, PFC Circuit, PWM Circuit

iHD-alphaZe IR MEREUV-NIRE & CIRRISL T
5528

#rra, #HHRE, BARE
WL Tl K B2, WL B

Email: xudanyang@zjut.edu.cn

Weks HiA: 201745 H25H; FHHE#: 20174F6e A8H; KA HM: 20174F6H14H

XES|IH: BT, BEi, B Y D-alpha ZFETERE UV-NIR B4 6K 59280 ST, 2017, 7(2):
63-70. https://doi.org/10.12677/0e.2017.72010



http://www.hanspub.org/journal/oe
https://doi.org/10.12677/oe.2017.72010
https://doi.org/10.12677/oe.2017.72010
http://www.hanspub.org

TR 45

R

R AR RN EEENENSES, BRESHEE, FHEEHEERENRETIESRAOEHE
BEZREEMER . RAXOCEIRER TR, HEEIEABARERRD-alphal2 1M . FIFL6561THREH
B IE 83 R RIPFCIR S Aok, HyHH BABRIEUER R, 4540 7 B/K B AShASm SIT ], [ TR Rg
IR R R - E F AL UC3843:: 3R TLC2 713 ik s R i B R, s EE#i i 300
mARRE. BRALIUV-NIRE S0 HES. PE. BERGE, HEEsMET3%, BERSMET
0.05%/h.

K
D-alpha%k, FIGIEGLUE, 8%/, PFCHER, PWMHEE

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|

FIF 2 JE B S e b B o, SR AR R R e ) — A B T B RN R RR A, Ok
S5 T A, RO IREME R I 25 0 I B 25 SR ARORS B P R B R S ZEROME L] [2] [3]. DGR AL
JE 2x it 2 11 L FL YR S D SR AR S R AR AR, Rk, W BR G IR R ' a FE F ip s E S il 2 i AR e R
ZERSWR Ty BN [4] [5]. MR LV BRGIR R DGR RO S) , t Bevh— K Ae 08 kG 4 il 43 i el VR
HIRM . KSR AN TR I N AR5 2, WABIZESR, By, T EERSES
AN, AR, ARSI AR I T T, ERA - ST AL AN ERE (UV-NIR) 7= A5 75 2L R
8 7 A B B B EYR o DRI T — R RS S i AR e OB IESE R UV-NIR 6k IR AE SEBR R H o
HARBEZ L

NSEHDEIEBESS H 215 nm~2000 nm P, JESE. R OGRS, SRAIEEEIRE R D-alpha k15
WA[6]. FIFH L6561 ThR PRI IEA% 3 v P4 e AL PRC BRZ) R [7] [8] [9], %th Bl 24 v EEHERE, 4%
TR B ) B AS R LN [R], A AR R I RO K KR . B PWM $5 i) 88 UC3843(FiifiZiY) [10] [11]
IrahE TLC271 38 Fy Bevt B S U A B, ks B2 H 300 mA Hijfit. —4ida . R B R SEIOG1E
B3h<3%, HL P 51<0.05%/h.

2. XFFIt

H TR A AT RE S SR A - I AMAIES61E, FIUR 2 MT A G R, T 2
W AM6UE, HAE 190 nm~400 nm Y8 L& H LG 8947 2 AT -1 20 A B R BRI, AR
360 nm~2000 nm Y& K HELDERE . BT AT R AT WOGIETE E N 2 ML S ZEA K IR, 655 nm
(D-alpha ZR)HFAERERI IR . N T RER IS 2T ESR R AN - IL A6, Bt e KA B 73k,
HEEEUE T W BRFFAE TR 2R (1] 1), DA SR IRE G AL 8 1) [ il o v T H R, B2 A1 55 10KT 76 T IO6 Y el
PYRFIE 1S 28 (1 B 5
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Figure 1. Schematic diagram of optical path

B 1 tErEE

P 1 1 R YRS ST (BRI CT020T16), 2. 6. 8 /2 KAEIES, 3. 7 BIENH, 4 RPN kiEs,
5 2T (1 E BRI DX227/050). Y856 A AR R OGTE R 4 e i e B A 0k, A T IRBE R
JEIG T BB R ZEK, {8 H] Ocean Optics (%) 2 R A2 1) USBA4000 S £F S i A & AT A AR KT
s ek, il 2 pos.

M2 RRTLUR I, SRATTERT WO BEA 3 AMRFAE 1S 2R (486 nm. 583 nm. 656 nm), H Gil%7ER] I
e B S AT RS, S e RE (T iE S . R, YR AT RIAR T Rl Bk B 2 v T kT AR
ROGHEE, WEMHIHAEER . Bk, T R EECR IR W, FRETUT G —3aEt v
(475 nm ZHTHDEEE 90%i%E S, 2 5 I LA B s, ERESAT 5 — Lg% (500 nm~850 nm Z ]
Jeilk 10%i%E 1, HE bk 90%iEE). FARIH P RFES . REZTEMEG ) SMA0S H2F 4% N LB il
o EE R MRTHE R L w3 Fs .

3. EERSIT

e RGBT R TR S, B AR N IR Sl R R RO i 2k AR e v . R L6561 Ih
KRB IR PR 7 PRC UREh FL K, St sk 24 V SEUEHLIE, 450 T S0k B A B 25 N N IR
T A AR KRR B . 2] PWM 4128 UC3843(FEII) 45 & TLC271 5 1 ¥t s e it g
SRS, RS B A 300 mA FEL.

3.1. BEEZR PFC IREhER BR% T

WD R R A HE RS SR M ANAS IR 85 V~265 V, fiitH B LR Ug N 24 V. 1o 1
A, AT Ug 28 100 V, HLMATZE f 2y 50 Hz, %t 8UAu 1V, S/NFM% f O 25 KHz, TRl
HEAU N 70V, HLJEZCE 85%.

HITAZ I HLIE I UL R R R AT, 2 BRI EI NI U, SHE Chp MG
JEA WIS . DhZ RO R Bt B A 14 4 Bk, L6561 fEIfG A ST, STl 2 RORL OE
FH s AR K FL S SRR B . L6561 P BB AETRAL 400 mA [IHER: e, 83T 7 B GD BK5h MOS % Qus, Reo
N MOS % Que PRI IK S HLBH . MOS & Qe (AT 5 I A SCWT A 15 4] S Se 2 (1) o R R & BIIR i Beh, J@
AR Ty B, AR, ARG S I Ug.

i HUE Ug, HLPH Res< Rar+ Ross Reg LA GHE CNY17-3 # R i [F1 %, 5 L6561 [ 1 I INV AHE,
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Figure 2. Spectrum map. (a) Deuterium lamp spectrum; (b) Bromine tungsten lamp spectrum
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Figure 3. Filter transmittance curve. (a) Deuterium lamp filter curve; (b) The curve of the filter of bromine tungsten lamp

B 3. it RiBEd R, (a) MATIELA B RL; (b) REGATIECHED R

PR SE St HURAEL o Roo A1 Rygy MR FERAFHELRH,  Cos /2 HL R RFF IR LA, Ro7v Cag FI Cop H U IR
W%, Rog NI AR T P, HLZ Cuv HRFH R109 1 4% Dap M IR ISR RCD $HOT LIS, 4
Qap KWTBRIA] 1R Dy T, HLZE Cyy HIHIEBRAI TRy, 330 Dy #l1l, Cpp I HFA7 HIPH Ryo JBUHE, B
1B 2 HIBERIEN Qe R 51 AL 7

3.2. {EAE T

PECIR IR I B R DR AN Y, L T B NGRS\ — R LR RO T Re I =
W85 B AE, S AN ERRRE , it Ok A DARRAS A0 T4 rB B AR 1) MOS & RS E
PRI STUAT TE R L B (e tH B D 75V, BT FELU 300 mA,  HLER NI 5. UC3843 it EAE,
TLC271 #2EAEH » € UC3843 ) VREF il 5 V JEHEHEE, It HBH Ry [ L2 Coe $RALFE HIHY
i, HILHE R IR IR . Vo i 15 5 R 5h MOS 4 Qq Mt . FEBH Ry FHLZE Cay # AL RC JEI 2%,
B 1 BRI HLBE Ryy Ry RIS 52N UC3843 7 2B iR/ . TLC271 JRIBEHLZY Caa FI Cys REAT RUIE Bk i (I AT ik
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Figure4. Schematic diagram of PFC circuit based on L6561
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Figure 5. Constant current source circuit

[ 5. [BiRE HE

T, HEREEER . TLC271 ) 6 5 S, 2 =M% Qu. QiK% UC3843 [ VFB I, ¥k
FasE R A L, HIPH Rsy Ry VEZX B St i Bhaas s vl B 1 B BHL Rsg A= AR4Y Q, 3 UC3843 K
COMP Jl, M 42 i FE R VR S L ik TAE 515 o

3.3. SCEER

ok UV-NIR & 6IRAIBTHERE, & 56T B L6561 Dy (R UR IE 8% 9 T ¥t AR R 21 PRC HiE%
REAT HUE RSB INR . H TDS2022 7R as il th 24V i vl I R HL A0yl A IR IR0 1] 6 o, SEbn it
28 24 V, SR U 50 mV Ze A, 3R FLUKE %775 RT3 HE HLIR O 23.970 V, S ERRE AR 2 0.030
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Figure 6. Reference voltage test chart. (a) 24V reference voltage; (b) Ripple voltage

E 6. EEBEMRXE. () 24V EERE; (b) SUKHEE

Table 1. Continuous working voltage data record of deuterium lamp
F L MATHE TR ERIRIDR

1] (min) 0 10 20 30
HLE(V) 75.750 75.752 75.742 75.730

I} 18] (min) 40 50 60 70
HLE(V) 75.756 75.767 75.749 75.750

1] (min) 80 90 100 110
HLE(V) 75.731 75.728 75.749 75.730
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Figure 7. Deuterium lamp voltage test. (a) 75 V voltage; (b) Ripple voltage
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Figure 8. UV-NIR light source spectrum
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Table 2. Spectral relative intensity data recording
= 2. SRR IR BIRIE R

I} [ (miin) 0 10 20 30 40 50

RE%
WA (nm) AR 5
255.13 31350.31 31247.91 31409.70 31512.10 31358.50 31565.34 1
350.03 24297.1 24254.09 24065.68 24053.39 24116.88 24231.57 1
450.06 5826.47 5849.00 5855.14 5879.72 5881.77 5881.77 0.6
550.11 9564.01 9377.65 9387.89 9572.21 9389.94 9549.68 2
650.00 12828.48 12713.79 12750.65 12668.73 12699.45 12771.13 0.8
750.18 9283.44 9305.97 9236.34 9391.98 9471.86 9195.38 3
850.07 15617.81 15503.12 15240.98 15544.08 15488.79 15443.73 2
4. 45ig

UV-NIR E & 0GR B2 773X, 45 G UE AR 55 7007 78 7] WGy B N AR AE S 2k . A
L6561 Th# RIEUR R4S i B R Y PRC OKB FiLl, Hnih ik 24 V BEfEi R, S0BHE 50 mV 24, 4
LT R AR R (Y Bl e L[R]3 A FRK B R R RS . 1 PWM #5145 UC3843(FL i ZlY) JF 45 &
TLC271 &5 Fy it s Je iy A A %, v th B SN 75.7 V, S0 B AR T 30 mV. 4 4# UV-NIR
HAECESHIELL. P, FE 0 215 nm~2000 nm K156, 3R A OGIR K SERR R SRS 0 EE
IEH o

ASCAR BT Tl K2 2016 SE#A 041 H (JG201635). 2016 £E 61371 S8 30 H Al 2016 4E525 %
TAEWH L 5 I H B 8.
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