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Three-frame Framing Camera with Ultrahigh Speed and High Performance
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Abstract: Aiming at the framing photography frequency of about 10* frame/s or above, a kind of
3-frame framing camera with ultra high-speed and high performance is developed and put into
operation. The optical principle of the camera is based on splitting the focused imaging light beam
in the field of image space. It features good imaging quality and high light energy efficiency. The
lens coupled gated image intensifier with high speed shutter control ability, cooled scientific CCD
camera and the high speed controller based on large scale field programmable gate array with
system trigger and shutter trigger are the main portions. This framing camera can capture 3 frame
images with ultrahigh speed of above 3. 3 X 10® frame/s. The minimum exposure time for each
image is about 3 ns and can be independently setup in a wide range of from several ns to s. The
frame interval time can also be adjusted at discretion step from 0 ns to second level. The effective
image size is @25 mm and image array is 1 024X 1 024. The spatial resolution is about 30 lp/mm.
The framing camera features good linearity, good response uniformity, and excellent flexibility in
applications.
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Fig. 3 The optical principle of the framing camera
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Fig. 4 The structure of the framing camera

TEZSY W ARPL S BT AT 962 oo 1 (B Sk (1R
B 8] 5 2 A AE — A R AR b DUBA PR O - 1 fE
FRE. =6 1CCD MM % & 15 75 — B e b 75
T AT A B8R Bl A A 3l 1) SF Al b s 321 Al a4 2
{14 5 B S AR L i DR AR P 1 7E TR S K F T
o] b 5 IE AP, AL T P A Y TCCD AR BLIE & . T
P11 TCCD AL A — A5/ (9 G 4 5 L2838
1E ik a] B 3 F fi L. 9 AT RLAE 2 Smm 1955 [ 4
HOL B B B LARE i A SR AL EAR R o = R
TCCD AR BIL 4 56 F IR %25 Hb 98 5 75 [ R 1 5% 1 A7 ¢
Je B B L 1] R 0 22w LA R 0 s AR ATL 18 25450 v ) —

SRR T RE A B BT 1) 50 s T AL S W AH BIL AR
RO faT B R T BRI TR R IR A L 43 e A AL
45 I R A B I N 2 e e A 1Y 2R R i E
— A 7 T A AR s
S ST T
B 5 KRB s T = iR AR BL Y 3 EE Ak 1 RE
S22 A5 18 PR AR T R RE S AR B T L AR W AR S
ZATEAI AL E Y B ARl 328 mm, 42N

150 mm. by u] B e 5. 43 08 AR HL A6 2% 2R G010 o P
FIRF| T 200 lp/mm LA |, 6] i e 25 H At 2 1E 1



1068 T

EE

412

TS0.0020.00MM TS 50.00 0.00MM
TS 0.00 0.00MM “TS 0,00 30.00MM ”TS 0.00 ~50.00MM TS ~50.00 0.00MM

1.0 1LTS 0:00 10.00MM || }[ TS 0.00 40.00MM || ||TS 50.00 0.00MM
=
=
o
Q
S
= |
S 05|
3
= L
B - = =
0 =
0 40 80 120 160 200
Spatial frequency/(mm™)
(a) MTF
D Tioan SN, oo
> 0.00 10.00MM | | 0.00 40.00MM 50.00 0.00MM
210
(]
5
3 =
g
2
s 0.5
G
©
=
2
g [
-
%) 0 N
0 2 4 6 8 10
Radios from centroid/pum
(b) Energy collective efficiency
Field curvature Distortion
T STTSS iy iy
-0.20 0 0.20 —-0.005 0 0.005
Millimeters Percentage
(¢) Distortion
B 5 siamiley £E 6L

Fig. 5 The main optical performances of the framing camera
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Table 1 The exposure time results of the framing camera

1 2 3 4 5 6 8 9 10 Mean Standard deviation
CH1 2.957 2.939 2.959 2.918 2.947 2.933 2.947 2.976 2.951 2.961 2.949 0.016
CH2 3.073 3.022 3.006 3.002 3.031 3.068 3.006 3.034 3.044 3.008 3.029 0.026
CH3 3.038 3.032 3.027 3.027 3.052 3.068 3.019 3.037 3.022 3.046 3.037 0.015
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Table 2 The typical noise of the framing camera

Channel NO.  Temperature/(C)  Pixel position

Dark background Standard deviation

Equivalent noise

CH1 —10 (512.,512) 310.9 2.3 9.2
CH2 —10 (512,512) 305.8 2.8 11.2
CH3 —10 (512,512) 307.9 2.6 10. 4
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