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Abstract: A miniature flat-field spectrophotometer was designed by using the mode of “first ab-
sorption then spectroscope”. The multi-channel silicon photodiode array detector and flat-field concave
holographic grating were used and the collimating and focusing structure were integrated into one.

Based on the selected flat field concave grating, the structure analysis and design of the spectrometer
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unit was completed. By studying the structure of the miniature flat-field spectrophotometer, a method

for the analysis of spectral bandwidth broadening effect and the estimation of wavelength error was pro-

posed. The near-straight spectrum was obtained within the predetermined working band range, and the

multi-wavelength synchronous measurement of a single signal beam received could be realized. The

working band covered 340 nm~800 nm, and the spectral bandwidth was better than 8 nm.
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Fig.1 Structure of the miniature flat-field spectrophotometer
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Tab.1 Parameters of flat field concave holographic grat-
ing
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20 8/ (nmemm ) 11.1
TARP KGR /nm 350~750
IR B I /nm 450
NG/ (%) 0
ASE /mm 86.3
T B IR E/mm 85.9
IR /() 3.54
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Fig.2 Structural schematic of the flat field concave holo-

graphic grating
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Fig.3 Schematic of slot setting error
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Fig.4 Wavelength error caused by slit setting error
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Fig.5 Wavelength error caused by the error of the number of

grating lines
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Tab.2 Specifications ofthe miniature plat-field spectro pho-

otometer
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Fig.8 Structural schematic of the miniature flat-field spectro-

photometer

Y 3 B N A B EE o LA R A R A B O R M
ERCEATC R, 35 o L IR R AT 6 4R ) 2 R AR
S D AR L TORE O A A R R U R O AR A A
B, BB 02 AR5 #540 AR E B AR SO IR R
Ge FECR AT O S M 4 BB, L] B R i
I B B 5 E R R AR K480t
BEARFR, HREAE Pl 1 AT i B3 [ 7 A AL
IERIIP TIN5 95 vl ok e IR S k]
B4 5 6 T AR HC 25 O L I R T SR TR DG H T
W45 B 1), A B 26 B CCD s 25 R I 28 14, g
IS & =T 93V N W N (A E K i R

e 2T /N BR34BT AR AL
EALHLEAE A A 9 Br s, S BT 340 nm~800 nm 7]
16 4~ 1 i >R 4R 6% 15 5 19 AD(Analog to Digital) ¢
k1 A b O BT A ) A A B e T AL £ X
25 3 T G ECHE AT A T TR WO B A I i
PR JE TR OGS Y RE AR A 2 B R S B3 Y
PE E BT .

9 NERt ETHRELE

Fig.9 Prototype of the miniature flat-field spectrophotometer
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