Vol. 30, No. 5,ppl171-1174
May, 2010

o #r

CCD ££5M g% Lumogen X #l & 5 5 1& R AL

&, HUH, REH ERAK

200093

5L iy CCD 1 CMOS R A% % I i 3T 58 b DIy 17 L 5585 3 S PR O 2 A X 55 A0 Ot 5 ) IR i

REST . MIRTBHAS T 546 HEA CCD Wil . o T 42 i I % Xob 5 S e 565 00 SO . AT 47 0 — b ol s R 7 1
B — R AT LUK SN OL T A D T WO B AR B . R T =S 28 kil 45 T A AL Lumogen SR, I T & O E fiE
PR3 A AV 130 i I B AR W58 T Lumogen 7R A4 %42 0% 5 P 5500 2 8. 0T 5 S8R 45 2R 36 W - Lumogen W] 2%
BRI R A 2 Hoay T BAT DU NUHE S5 4 5 10 18 fi R 12 0 3 % Lumogen W IT I A6 7E 1.3 A4, Ui %R
AR ERCR . I, @& Lumogen ¥ JIE #4932 51 ' 15 L W MOLIE OB EUR L & ik Mk . RAET
Lumogeniif 5 i) Y6 i M i . K B Lumogen Wi IR E AT WL 3% B (3470 no) A BE4F 19 3 1. 24 6k & ™
A B B B 4RO (D B T 523 nm) s HLUR OB 98 (240~490 nm) . 4518 3 W] Lumogen W 5 #Y % 5Ot

DOI: 10. 3964/j. issn. 1000-0593(2010)05-1171-04

5 AN X SR A RE T3 o Pl T T A TE I U o T 85 1 A0 A 5 AR

304, 55 o ¥ 5 o6 i
201045 H Spectroscopy and Spectral Analysis
KKE, H
T ORAEG A B S AL TR, BT REELALRE, L
W OE
TR 5 CCD 45 1% 50 il H AR 45 18 0 i R DG TR S, 2 — P A7 & 52 B 25K 1 58 S B0 I
K Lumogen M, SAMIUR; B E KL JLikRIT
RESES: TN247; 0433  XHKFRIRAD: A
1=t

I 5 B 9 O 42 AR 14 R . A AT IR R0 CCD(FI
CCD), CMOS %M, {0 [ 4 1) 7k 5 25 4 BR 61 7 & A1 n] 48 0
B G R, B O 2 2 A 5 A XIS i R U 355 8 4 IX Ik
FIREAS G o R N O AN AE RE P R B R RS,
T 75 CCD %5 28 2 3 76 28 A 1K 98k 147 2 1 20 25 M JR% % 8 Uk
WK,

R A B AR B R AR AR R 5 AR T 1
TREREARDS. R CCD(BI CCD) &2 H d— 4 i #%
X N I 28 CCD SR FH w17 3 BRI R, A IS R R
10~15 pm, HARFRAES N ik ARG X EES], Xtk K
M 0.1~1 000 nm MOEFER R, FIRK CCD B AR
RO, (EFE T oM %, o R W T2 i s i) 5 2%
i AR K, AT (0 75 I A R R, 5 — b Oy 3k X i B
3 CCD #E L, i FH2€ 6 bk ] b W i 19 48 41 D' 5 4k Sy ol L
St W CCD #7575 20

[ A Tl 48 &M AR I £ T 35 22 19 2 Lumogen® Yellow
S0790 Zepkl* 1 | Lumogen® Yellow S0790 J& 7t ] BASF 2
2B 7 () — b {0 G0 PR B R Rk . S R OR 3 3R CCD 45

Wi B 2009-08-02, &iT HHA: 2009-11-06

HITZH80, 80E A2 SMIUE CCD 8 AR # & .
SCI i i B a8 28 & P8 I (Vacuum Evaporation) ) J5 ¥, 7E
Rl A BB R B 45 Lumogen WK, I 2 3 SO0 . 1)
WOt . BRI K R S, R R R AT O R AL
#E— AT 5E Lumogen T JIE I ] T 48 51 U CCD 9 w47 1
AHIEFE J7 35 6T i E S R B R B, R B R ARG E E
WF R WIBE I AR LA TR L

1 % W

Lumogen JH JIk (% ] £ R F L 25 26 k9 I 5 42 (DM-450C
W) LE SR A P SR E ZE 4% Lumogen® Yellow S0790,
Lumogen® Yellow S0790 H 3L & PR Ky 2-F2 5e-1-ZE [ (2-%%
Fe-1-Z8 5 W B 3 i (1-Naphthalenecarboxaldehyde, 2-hy-
droxy-. [ ( 2-hydroxy-1-naphthalenyl) methylene | hydrazone) ,
5 FA R C HisN, Oy, J& {8 1 BASF 2k 7= i) — F A HL 3% 4
ekl SERAIRD . R I A OR AR R,
AR Lumogen 627 L 2r B BT $2 T+ AR SL 8 %) Lumogen #i
RIEAT T IEACAL B 6 fl A 8k 35 TR I R A MR 1R 5
KUK (30 V) IR AW AR BLEL A 3+ 130 min, SAJ5 R A M

HEE&WMB: AR ARB2EELTH 60908021, EilgiiBFZ B H (07DZ22026, 08DZ2272800, 08ZR1415400, 09QA1404200) Fl_L- ¥ T Hff

5% A2 B8 B 4 1 H (JWCXSL0902) ¥ Bl
EEZ R KM, 1977 44, i B T K7 O L o7 B Bl 042

e-mail: dwzhang(@usst. edu. cn



1172 i 2 5ok 4B

30 %

gk 1 h, [AWE AR 15 min, KEHERTET . FHA 5
000 r+ min ', W [E] 2 min, $EAM, B8 RS HE B~
2X107° Pa, JH i M4 54K 28 & Bk Lumogen, Lumogen #%
TUVETELE BlA DEART IR [ IR B G B DR 15 7 Sl (15 5 2
¥15] . #E Lumogen MRS I FIAUS B b, SR A2 W, X
25 R 0 28 R R RN RR RS B AT S A

Lumogen J 5% (¥ 17 5 ' 3% AN oo 3% A SP-1702 AL 4E 4k
AL RETHIN &5 DBEOR LR SOLIE (PL) UL D6 % (PLE)
A ZLX-PL-T U5 60 3% I FR g0l 1 5 BKJEE A Ellips SC630
HUH 193] i 9 G 1A 3R . ASS AR S 707, IR T Lumogen
T T S A AN O R A

2 HiR5iHe

2.1 EHRESREARE ST

Lumogen #1135 51 6 15% R A UV-Vis-NIR %, 7£1EA
P& T 34T, R IEE 190~800 nm, 1 1 TR, ME 1
AL H . Lumogen #iJEFE 190~470 nm 35 [l P 35 i3 Z 40 X
G, HorAE 219 #1425 nm fFE WA RSB B4 . B AME
336 nm A FETE— A BAT A . M 470 nm DL T 0935 o %
PRFFE— DB . XU Lumogen T I 58 4156 7 3o K] 4
M A>>470 nm B 0] W% DL KGR 21 90 32 980485718 o

90
8 =2
3] <
15 _
g % g
g &
& 301 &
0 - +0
200 400 600 800
Wavelength/nm
Fig. 1 Transmittance and absorption spectra

of Lumogen coating sample
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Fig. 3 Photoluminescence emission spectra of Lumogen
coating excited by monochromatic ultraviolet lights
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Preparation and Spectral Characterization of Lumogen Coatings for
UV-Responsive CCD Image Sensors

ZHANG Da-wei, TIAN Xin, HUANG Yuan-shen, NI Zheng-ji, ZHUANG Song-lin
Shanghai Key Laboratory of Modern Optical System., School of Optical-Electrical and Computer Engineering, University of
Shanghai for Science and Technology, Shanghai 200093, China

Abstract Traditional charge-coupled devices (usually front-illuminated CCDs) and complementary metal oxide semiconductor
(CMOS) have lower response in ultraviolet region particularly. The reason is that polysilicon gate material absorbs the ultravio-
let radiation highly, which leads to a barricade of the radiation penetrating the gate to the channel of CCD. To enhance the detec-
tive responsibility of CCD in the ultraviolet region, a feasible method is to coat the surface of CCD polysilicon gate with a thin

‘

film. The thin film should have the ability of converting the ultraviolet to visible in order to enable the UV radiation to “pene-
trate” the polysilicon gate. An organic coating to convert the UV radiation to visible has been developed in the present paper.
Lumogen thin films were deposited on fused silica substrates by vacuum evaporation of an organic dye called Lumogen® Yellow
S0790. Analysis of organic functional groups was used to study the luminescence mechanism of Lumogen. The optical constants
of coatings were calculated by spectroscopic ellipsometry. The results indicate that Lumogen exhibits photoluminescence continu-
ously owing to four kinds of double bonds in each Lumogen molecule. The refractive index of Lumogen film was ~1. 3, which
indicates that this film could be considered an antireflection coating. Finally, the spectral properties of Lumogen coatings were
characterized by transmission, absorption, photoluminescence emission, and excitation spectra. It is showed that these coatings
were transmitted well in visible region (A>>470 nm), and emitted a yellowish green glow centered at ~523 nm together with a
wide excitation spectrum field from 240 nm to 490 nm. The synthesis shows that Lumogen coatings match accurately with the
detected spectrum of conventional silicon-based image sensors, which makes this kind of thin films an ultraviolet responsive coat-

ing for sensors.
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