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Detector temperature control system for ultraviolet spectrometer
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Abstract: A temperature control system that employs an incremental PID algorithm based on FPGA techno-
logy has been developed to decrease detector noise and dark current while ensure the CMOS detector of the
spectrometer obtain more accurate spectrum curve. Considering the current temperature and the control para-
meters, the appropriate control quantity is calculated to ensure the detector realize the target temperature.
Controlling the temperature change rate of the detector is realized through front stage control, effectively
solving the problem of overshooting. By adding the anti-integral saturation algorithm and the transition link
of the target value, the function of the temperature change rate of the detector is controllable, and the prob-
lem of overshoot is solved. Multiple environmental tests conducted on the entire machine indicate that the
system can control the temperature of the detector to reach any desired temperature within a specified tem-
perature difference range of 40 °C under the ambient temperature condition in orbit. The sensor temperature

has a margin of error of £0.1 °C. Compared to the conventional analog PID control method, the proposed
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method offers significant advantages of high sensitivity and strong stability. At a temperature of —10 °C, the

noise of the detector is substantially reduced.
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1 5 =

KARE(O,) | P2 E M SR
B RN T B4 A0 1 O, XA AR AL AR SR B
FRAREME . FY-3 EHMEHEREACR B T
ELSF- 15 LI 1 3 s 340 A28 AT WL BEK FH S
AL FRU A0 G2 A . BRIARAS ()8
BXTTFARN S A AF T R e B
L

FY-3 $4MImih A, SR E e2v 2
Al R AN 4 JE e 2 SR (CMOS)
PRI 2%, 09 Bl 2 290 nm~500 nm 4841 ik B .
CMOS FE 5 1 1o #5725 44 (CCD) R0 25 1
REA 24, {H )& CMOS #2152 K sl i 7y & 4
JEAG . TF R . AR S . CMOS 4
= i S W YL S W U = 3 W 0 (ONE PN
U5 110 235 W A3 J f AR A2 3 4, 5 HL b 1E R X
CMOS I #8 $2 WO+ 19 RE 1 o, R A
B, HOE A TR A, R, A SCk A IR
K CMOS #EM g8 . HIE, i T B CMOS &
R M P ST 7 W = <3 O N oY 0] A R TS
1o, MEFER, O T AR MR BT, T B K
CMOS HEM & TGRS TR . BRIb=Z Ak,
e ) R AR A A A TR e T R A X T IR
2 CMOS R A8 1 BAS RT3 2477, S BRI 2
PREEG KB RH R R, XERFERER
(14 M 97 155 AN [R] 1 H AR R (W BB L, K 52
i G i o Ry 1 e L ), AR SO TR
28 B 1 1 2R 6, DA R0 4 1) L 2k 81 4 i

AR SCURT B RRIN A8 T 45 2R Ge Lok Y
J& PID #%il . PID #& i 51— H T
il A PR A ) B, T AR B 3h 2S48 1 SR E S
H bR 2 [ 22 AR, T2 B0 45 Fh Tolk %
TS R G, LGB IRAE R SRR
53 PID #5500, RS i ) =0 1 45
DU ES IR o SRR i 7 =X R0 BEARAR, AN

Gy B, PRI BE R R T AR SO TR I A
ARG EHET FPGA SEBL R BT PID #54 . iX Ff
B Oy RS AR =, AT DA A T RS
SHEANI o il T SR, R R
¥ B AR | R TR 5 IR ARORG B, SR T Y
RIGMER KL TAER A RIRCR, i BRI
IS, 4018 2 A R A P AR X o B B
fii F PID F i 53 ik 23 i ok — 2L [n] {8, Lb4n, w22
T K R 1 3R s ) 10 B A R B, AR
S A KA A A R AR R R Ak B I
Tkl PID 45 EAT U E, F5c 2038 BRI #3 15 BE fd ¢
TR

ARIAET FY-3 SHMG LGSR 45
JEER ARG R A L. TARIR IS it
ZRRAEEHIR LI I Z RS ERE . 4538
. A R G0 AT 523N FY -3 284N 0% CMOS
PRI 25 B RS s o, PRI 25 A il B T LA R
TG, IF HAEFR B WIS, ol LU 25
JE 7R A R 3 TR TR B A 4 2K

2 BERH ARG M R AL T
6 18

FY-3 LA GI A 0 226 o7 B MR N, 78
HUSATI, AR PRI B R 2R . AR &
(AR AN 5K, 75 228 CMOS #R D25 1) T4
TR RFFTE—10 °C, IR FIRBEIREE . T AT
CMOS FEI #5138 45 1 R Ge s HAs PR IR T RE
% I # TARSS A5 1) R AR, 00 AT L 3E
T TR T U 5 A B ) A SR, A e IR A
B 5 IRER 0 AASE B, (ol PRI 250 B T 2 ) A
J&, i CMOS M5 IR 4% R GEA T Z A & THE
RE . BRILZ AN, 1075 SO UE R 25 ) IR Nk
JEL TR AR | SRAT | T A L SR T
2.1 CMOS BEEHI RGHIHIR

1 MIREERHAGSEHE, REERS
P I R AR AT . BRI BT, DR HT
A SRFIA TR . CMOS 5 FF2H



51 WO TG A IR R R o

RIS N B MF501 0 A i BE . I 2R
EHIUH Z KRS B HORAY . A/D Fe gy
M. DhARER BITHh D/A s B HOR
e TN A . Sk TROT  FPGA 52
B, YR AR A PID A TR | v
SRR

s [
e | el 7
=S RS :
CMOS R E = T ;
‘}’/_\‘ ﬁjﬁ | (HJ‘{F Yy
il | D
B[] x| e %U,AM%
| PR e EE e e %J; !
s LT Sl |

KR RZA K
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