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Abstract

A portable deep ultraviolet light emitting diode (LED) source based on sapphire substrate is fa-
bricated for evidence detection. Crime scene detection is the prime step of criminal investigation,
and is also crucial in solving case. Latent fingerprints of people are unique and the absorption of
remnant trace from latent fingerprint is around 279 nm. The visualized effect comparison be-
tween the deep ultraviolet source and 266 nm laser source is presented. Experimental results
show that the deep ultraviolet source exhibits advantages over 266 nm laser in terms of portabili-
ty, band match and low cost. Furthermore, quality of the source is optimized by designing each
system, and it would be a valuable and portable device for crime scene detection in forensic
science.

Keywords

Semiconductor, Light Emitting Diode, Ultraviolet Source, Latent Fingerprint, Evidence Detection

BRI 280 N SIEYERR M SRR H
il K2 [z

REW, & F, K’ HRAS AR

LR R AR T, RIS YIEE s, i
2T A R RYIE S L, RIETTIUAYIEE TS, i

CESEE .

XESIH: BEIE, 4%, gaed, mEE, XSOR. FHEIRE S 280 nm A SARYIIER IR KB AN A L]
-1, 2018, 8(1): 6-13. DOI: 10.12677/0e.2018.81002


http://www.hanspub.org/journal/oe
https://doi.org/10.12677/oe.2018.81002
https://doi.org/10.12677/oe.2018.81002
http://www.hanspub.org

RE &%

Email: xjzhao1201@163.com, ‘wbliu1981@163.com

Wk H . 20184F2H24H; FHHEM: 20184F3H10H; KA HH: 20184F3H16H

R

ANBRENE AR L EAM—, HRIKEFEEE279 nmAEL . 4FXTBFEREINEI, RATEI T —FE
TR EAARKESE R K280 nmE FAYHERADCIREF R TRE . REHERNETE 5280 nmPiE
HRIEN266 nmBOLSEH T ARZAE R TREOW BIFBATI . LREFREH, EHFREN
280 nntIFER IR FESR B BIMCRI T266 nmPBOLE . ZOCIERGEE. BRI, EMREMA.
sesh, EEBRIZOGERS RS, EH RS, HERA. BRRASE, RUTHAREE, ARGYIE
K RIARERAE T —FEE A&, ERENEBR TR EA RN AR

XK ia
FoE, FOETIRE, RSO, BAERE, YRR

Copyright © 2018 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/
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DS DA BT R B A D IF A B2 AR 0 OB, 1T S FE I 1 2 RN S B — B2 V2 B Rk o A
MIEE S5 . 1977 4, 78 GERERIFEZE) o, Menzel S5 Ao HRIE T WOCIEF IR BB 8 7E[1], F
TR A B (A 98, 8T R T80 2 TR B IS R T R E . 25, I Z T,
B A6k K [2] [3]s Gk B [ 41 AL [ S [5] [6]55 T7 VAL BRI SR B Y X 48 7 V2 AT A5H7E ] 47
SR RGBT, AR o] FH O AR SR AT AR o [F) B fifi 5 DNA BiAR IR JE[7], DNA 434
Xof T WA A 5T DA K 2 ) e N (2 5 N B2 T ) R H o AEXT I T AE WEBEAT SIS, Ik
BRFH TR 0 71 a3 AT B, J7 AT DR 31T DNA R o 6 B B R e 45 S
M FEX T RBLE TR BAR A Bk, EER A I EIE A 0k [8] [91F1 LED Y6iE[10]
[11] [12]. B WIEROGRIIELERRED 7 TS T — RF W U R [13]-[18]. 4R1fT, K2 EURZEYIIER &
PUER /& AE SL00 SRS N ORI YIE SR B & e & N RS, MR AM. ML F#OLLdE, LED il
BAWRBGRSETEE . Hark. EHS0 A, JFH LED 78GR 1uE B K 2 5 PR ¥ty Thi t 26 R i ke 38
[19] [20] [21] [22], AR 2 M S FH T T Rt 2 R AT

TEMZ BRI, NIRRSAFREAME M, RIEHE2 o @&, Fmmsios
P FEIAE 250 nm~320 nm [X (8], HRUSCER AL T 279 nm A4 . IRERA LED BE AT SZEL B B (280 nm)ff
UCHctE, NEAEH. Aavhir. 708 T f K 2 .

HAT, T35 E s JoEr B VTR BN I 45 0K K 4 LED iR, 1% LED RIS ilsa¥iE 0
FARBURAT B BB Lo ACH W 745K 280 nm 4N LED i, R RAENFE, %t
R EATIA: T H 5 266 nm EOLATE RIS 7E TR IR 7 T 3T X b
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2. HRES 280 nm EBZAFEIFERIE T RN

g R 241 LED Y65 (280 nm) 3 AREERI NI 1 o, EEAEEE. THRAS%. HEHAS. i
MRGHMEBHI R, Ho, SEAT EERRGN LR THEEN ZREMEE RG],

FRRGAARE: Al IR IR IRE ., IR SRR E TR SN . e mih
HH 9K 30 FL R SR 3N B A v S5 i PR AR, 1 5 0 — i 5 A B S A, 5 — i S A R R [ E B, fi
FELER [ 2 B S5 B R G b

N T H IR 5 20 (280 nm) SIS H Th A A B ST 55 inl f,  BRR FE  BE A HEA R 2 R
W THEE RS #EEH RGO BRI/, A E . RIRAI ., A%, ok
B EE AT NSRS o RORBEAL T OGR4 52 o9 HL Wit 23 1) 5 S IR A SR e AT ISR A AHE , JRZRPAT
o 5 (0 Wi WA A R L A B A [ . SRR SR R ER A eI S E
PGS R HOAE R -, W AEITRANE, R 2 SRR . GIRIE R 5 A RN LED
VS AT I o

FEH R T EASE LED OG5 WM RS, W R fl . wiE 2 P @K% s LED
FEIRFE T R 2L ] 2 LED %GB, BB A e 1 i = A AE S AT iR LED SRR
IR HE B 2540, BISAAN LED 5 F 50 mw, 4 NIFBkErSs, 2 x 2 HEpkFE%1, TAFHIE 200 mw ()%
HIER, WL IIAYIECIRER . RA RN LED B3R, JREE 2, BAME R, FE
N 5°~20°, (ENEIA BN RAIMER, AT SE IR DA Az i B8 BRI . 7E i R AL 2 WA R SR A 2R K
MR (LED)R M7 5 — Z MR I, AeA SR LR , D IREIN LRI

Al LED J&—AN 34k i, ARt REIR A AR 4k, IF ) o BN Ab 2 51 RS T 1] FELRE AR K
Ak . FEIR IR IR AU R RS, 1W KIhER LED 451 M R ARk 10% (M 8 V FHKEI 5 V), &
SIECIE A R A L. P RIS, i m R e, RS E R a s, ERES A AR
JENAZ U 85 V~240 V, iyt TR e & s At o AT o rEAR AR, PELRIECES B T R

Ab PR 2 G105 B TR T A B (DSP) AL R 4 F5 T TRE S (FPGA) AL L35, 5 LR RS 30 (1) TR A U 65 A
B, SCHLAR R R O TR B

P B T A ST o S A s, P BN, 6 R ] e RER R R L R G . ] R
S RAETE E IR T Z N, SEBLAR SR 280 nm 48 AP G G o BB 2R I SR d e A T A e
I, EIAFEDED M .

K% 6 1EA (Horiba Aqualog) il &7 T4 200~800 nm I B IS 2k, 2840 LED Yo iR 148 I8
J5E HH B o 2 RO AR 22 4 W R B (IDR300) M 52 « Pl 3 il A W AL fby 28 (15 1) 2 1 15 20 48 41 LED (280
nm) G IR 4R IR 2R (20 61), JEURTE 280 nm AL KIFE IR FE A 90 mW/mPnm. MEIFATLLE HY, A P
AR, F IR T 279 nm &b, 55— ANIRISCIEA T 302 nm, IR AT A R RN 12 U B A 1) S
W o VR0 B v W WSO A 9T AR PR e v PR AT U 5 DY R P i LR B K D R B vy, 38 FH TV AEFR AL 2
.

3. SKBEHER

FEEAET AR BN R B 5256 A, 1 FH 266 nm (200 mW)30OG 28 A0 F 21 A A48 15 200 48 41 LED (280 nm)
FEIERFEAT RIBCER AT o XS AR AR F RS EFT AT B, FE WS 4 Fon, 5 3R FEDGIEX &
TEFFTE EVIEAT B, i S8 A BE kAN SR RIS

] 5~11 43 7l 45 H TR 266 nm O A% (a) A E =B (45 20R 5541 LED (280 nm) il (b) 7E Ad 4K
POS ¥, KESE, Pubitp, 440, BRI A AR AR EREB A miEanm RO 1.
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Figure 1. Framework of portable deep ultraviolet light emitting diode source
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Figure 2. Schematic of control system for portable deep ultraviolet LED source
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Figure 3. Absorption curve of sweat (blue) and irradiance curve (red)
of portable deep ultraviolet LED source
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Figure 4. Setup of latent fingerprint visualization
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Figure 5. Visualized results of latent fingerprint on A4 paper by
(a) 266 nm laser; (b) LED light source
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Figure 6. Visualized results of latent fingerprint on print slip by
(a) 266 nm laser; (b) LED light source
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Figure 7. Visualized results of latent fingerprint on train ticket
by (a) 266 nm laser; (b) LED light source
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Figure 8. Visualized results of latent fingerprint on express bill
by (a) 266 nm laser; (b) LED light source
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Figure 9. Visualized results of latent fingerprint on kraft paper by
(a) 266 nm laser; (b) LED light source
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Figure 10. Visualized results of latent fingerprint on plastic paper
by (a) 266 nm laser; (b) LED light source
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Figure 11. Visualized results of latent fingerprint on picture by (a)
266 nm laser; (b) LED light source
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IS AN G A SR AN R AR R T W TEAR B, NIORERTEFR Q8L bR AR 18 S I e ik N A
JEGSLARNL, AR RGO B AR K I SRR . SMAF K, B EHHHIIIR S5 LED (280 nm)ot
VRS IR T 266 nm OGS, 3 BRI TR BN IE 5 280 nm JGIEEEINULEC. 754k, M A4 4%
k. POS #i, KZEEE, Huidh BRI AR B AR AR B )R BLEE AT b, P (o) AR T P (a) Y (4 B SULR 6 T IS
Vi) FIR A RIS LEFR BN 280 nm B BLROEIRISCE 5. thAh, RARE REGE, REINEKT B A RO
P, FEHERAMNEL BT T Bt TE IR AR LR EN QU M B AT R R F R 2. 15
S, Sl T BRSO IR AN X LR RS TV AR AR BN P A ). AR R ARIBIE R
R, HKEZRE 2R LIRS T2k, KRS R R AR E A EE, 7E 266 nm
JermhE RN, IR S TS R S04 LED Stk

266 nm O A8 AEHE R LS LED (280 nm) G IR 7EA# F 25 £F 77 THT, 266 nm SO #s 75 A AL, 1
fEHE 0 LED IR AN CIRATAE S AME ], 3F B i it AT 247 5~6 /M. 4R L4 LED JedifE BHL5E
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ARSI R 30 S T SR A, RS AE A YIE DG 73 A A B, 279 nm DT A M) IRk
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BT BRI, (EHENIR KA LED (280 nm) G AEAN [F) B A4 (TE AR I TR BN R L AL T 266 nm 0L 8, Al
DAL R BRI 2 T 279 nm [, &35 NIRE A LED R i A 5 T2 S UL IE .
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