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Abstract; By using eight linear array CCDs as the photo detector,a new type of multi-channel fiber-op-
tic spectrometer was presented to measuring eight channel spectra simultaneously and swiftly. In the
system, a FPGA was acted as the controlling unit to generate time sequence and the spectral data were
processed by the DSP, it communicated with the PC by its inner USB module. This paper introduces
the structure of the whole system and the method of the optical system design, also describes the
process of spectral data collecting under the control of the DSP and FPGA. A specific FPGA program-
ming technique is brought forward to settle the capacitance effect inside the IC chip to prevent signal
interference between two adjacent channels. The results show that the system has a good long-term
stability, a large signal dynamic range and a higher SNR. The spectrometer can be used to measure

spectrum or related parameters in various situations.
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Fig. 1 Structure of multi-channel fiber spectrometer

2.1 X%FE

ARG A — 4 B AR R X R 2 Czerny-
Turner 2%V 5 3#HCNE 2 frw) /B2 )
ISR A B\ B 4 A 3 T 45 48 LL B2 B
Tk AR A OO R AR 41 ) 4 BIOTG L O 1 A A R
B IS N AR EE .G o NG, M,
M, by [MIiE S5 8 . DGR Kk O g R e %
PRI EIEA A G B sE S, &t M, B S th N
WO G 7306 I &l M, g T CCD 2ok



946 2 K TR

%14 5

1o PN T B SR B M M 9l T RE AT LA i
B 5 SN 1R IR ST RIS ST L4 R I R
K1 CCD A2 BRI 45 » 7T LA i — IR 6 AR5
A B A A S

CCD

K2 /NPT Z Czerny-Turner 45 75 & E
Fig. 2 Schematic diagram of mini-folded Czerny-

Turner structure

AR SE S 1 58 B ¥ R T B AT R BR L Bk
SRR A5 B Y OGS 4 B L (H D R AR
XFREAR . INHEEHE G 528 € B2 )6 . n] AR 35 75
L PR T A DN R I R0 G 2 B Ll a1 T Ol
WG % B — G AT 6 R T CCD Ry B X
$f o [v) B R P 3 4 1 5 A AT DO Al AN 7 Y 45
GGG R Bl M, 8 5 AT DL 5 AR 4
A% F CCD (e i |
2.2 %P CCD

ARGER M HA SONY 24 m) 4 i TLX511
2B CCD f& &4 AR T H0Ch 2 048 B0 R
N 14 pmX 56 pm AR OERU B i AL i &
B ik ROG F1 CLK F AN bk o i e 155 8 2
CCD B G B [B] R B AELA 5 9 i iy . CCD Py
B 2 048 NG AELIRES X 2 048 HEFEe%. TE
2 048 L ZHIA 32 IR IT(HE 18 A~MioT) ,
ZJAH 6 IRk I, —3k 2 086 LHEAFE . LN
— LB A 2. 7E ORG L vy F 19 B it 4%
CCD % %25 BT R 20 4K A5 1 o 2 15 5 B 40 0 H iy
GOSN B RS A g . 2 ORG Jy i,
DB T H B A & it CLK I % fil & %% 057 27 47
. 22086 NEMGE. TS R
L% Vours
2.3 HEREMZHBE

2 BTG R ST AN R G 14 B0 SR A R 1 H
H R RE R AN 3L/ T ) . B CCD # 14

KA1 /B ETE AR 5 20 Il 0 9 HOK AL L 22
H1 /e — BT 56 453 9 i — B A5 5 » 48 il FPGA
1 FIFO #i A DSP 1, &z J5 i@ 14 DSP [y USB $%
AR HL. Otk B i A5 ek 7 CCD fit
FEL RS 14 A I R B B O B AR
Bt AR TR A TR R S i REF194ES I
e P RE 4R JZ i AD8027

FPGA(FIFO)

| DSP |—-| USB I——| PC+J1|

K3 ZEBDEEOGIE AR ST R B e 3 A

Fig. 3 Schematic diagram of system circuit
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