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Abstract: A new large format focal-plane shutter with high frame frequency is designed to the space
camera with a transmission optical system and a focal length of 1 000 mm. The focal plane shutter a-
dopts a single curtain with multiple slits in structure, and two shutters are orthogonal layout and are
driven synchronously by a motor with gears. The design allows to exposure of two stitched area CCD
simultaneously. A Digital Signal Processor (DSP) is used to control the motor velocity according to
the curtain encoder, so as to ensure the exposure uniformity of the CCD. The experiment results show
that this new shutter has a higher stability of movement, a long life span more than 2X 10°operating
times, a wide range of exposure time in 1/ 200 s to 1/ 1 000 s and a exposure error within 8%. Moreo-
ver, the max frame frequency can be 4 frame/s. The performance of this shutter is fully satisfied with
the requirements of area scan CCD aerial cameras.

Key words: CCD camera; focal-plane shutter; imaging system; single curtain; exposure uniformity

Wi B H9:2011-05-03 ;41T B #3:2011-06-09.
HEETIR:FX 863 & RUF5E & Bt %I % B3 H (No. 2006 AA06A208) 5 H1 Bl B M1 R 81 387 45 I8 /i 7% 551 H (No.
070Y32R070)



5511 4 s

B UL KT T T e B 2631

1 3]

e

AR IR K M CCD AL R Bk, — ik
H R A AR TT ., R TT B EORS)
PEGF 45 G AL 1 B2 #D 2 AILAL 38 BE 17 W 28 1R
RO AME B RE L, R AR B0 Tz e . BT R
e 23 AHAIL AR ST T PR T B AR R A X LR S A
AR I 2 — oL e PR T e i i R~
A 114 mm X 114 mm, 371 B Wi & 5 0 2 frame/
so TAERE 4 T3 R T — R A5 %5, BROG I 51 1
+10% . AL A AL K R Py s AR A, o3& T
RECON/OPTICAL 2\ w) , H e fr I THAR & —
T 75 i 45 1 18 A 25 A AL T S S5 o WA AT 3
7.5 frame/s, H {57 A 70 mm X 70 mm, 75
e A KT 100 Tk, A SCHFFE B BT
JEEEXT 1 000 mm £ B 5 5 3% 5 & G0 19 i [ A
U1, o8 1 FE DN ARBALIME RS 45400 F
1 R AHAIL A 1 i RS >R T RS T CCD B2 5%
PHZ0Y 7k, B CCD &R Rk 48 mm X 36
mm;, I A ] CCD f5& K i th WA 24 3. 6 frame/s
YRR S R AR IR BT B o T B SR, BRI
TR (DR 555 J8 1) 3z g B L R 8 5
A5 3 AN R 4% 98 10 Bk 4k, PR i B — JE RO 3
R 38 3o AR 1 A2 2l TR R R G R[] DT AR IR
PRI v AR B S 5 (20 X I b D B4 R 1 T
CCD £ &5 67 & . R FH WA TR0 24 & 2540, 1
AP iEE R SF o 48 mm X 36 mm, PP ] AT
AHHLIF 28 3 1 A B — S AL A B SR sl A R T
i DSP 42 il H AL Bl ORI P S PR T Y TR 2B
K iz g, T PR IE P~ CCD 1 [A] 25 B

2 B AR R e 5

2.1 WRITIERRE

PSR T AR L E 58 A B S5 A 58 e — A i —
AP HLIR Bl URIE R4S CCD [R5 i, 4
AP Hy S PR T A R A e A e S A
PSR E 28 2 g e T e AL L 18 o =X 4 B 2
BRI, PRI T CCD & I8 2% A2 5 1l Al il ,
1A A — DB AT 45 E5) oA 3 A T8 BE AR 4
(B 4 S TH — > 7 1032 31, AHAIL R B 47 IR — i
Pl BRI o5 5% 1/3 JEASHE— 00 & L 58 il — IR g

st B L M 0 TR 5 A B L A [ D T i
VAT L DR R T M B AR B 1R A
RENR(T-1EN

gk ik i

< ol

Ml
SR

Bl 1 AT SR B A
Fig.1 Sketch map of single shutter
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Fig. 2 Drawing sheet of shutter structure
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Fig.3 Mathematical model
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Fig. 4 Rotation speed of motor in exposure proess
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Fig. 6 Steady velocity test for shutter
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Tab.1 Test results of exposure time

Hirigyent HEsALEE WU SEAT R/ ST g e A
[8] /s #H/remin ' msCGRZE+E8%) [f] /ms

1/200 1 200 4.60~5. 40 4,62~5.37

1/300 1 800 3.06~3. 60 3.07~3.54

1/500 3 000 1.84~2.16 1.88~2.09

1/800 4 800 1.15~1.35 1.15~1. 34

1/1 000 6 000 0.92~1.08 0.94~1.08
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