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Abstract: In order to measure the quantum efficiency of linear array image sensor (hereinafter referred to
as linear array camera) , a set of quantum efficiency measurement system based on focusing scanning meth-
od is established. A linear array CMOS camera is tested and the uncertainty of the test results is analyzed.
Firstly, a test system composed of a lighting source, a monochromator, a scanning motion mechanism and
a standard detector is built. Then the scanning motion mechanism is used to drive the linear array camera
and the standard detector to move with high precision and uniform speed so that the camera can scan and
image the generated monochromatic spot. By switching the position between the linear array camera and
the standard detector, the energy of the monochromatic spot can be measured. Finally, the sum of gray
scale of the images collected by the linear array camera and the sum of the light energy detected by the stan-
dard detector are analyzed and calculated. Combined with the theoretical formula of the focused scanning

method, the quantum efficiency of the linear array camera is obtained. The test results show that the focus-
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ing scanning method is feasible for measuring the quantum efficiency of linear array camera, and the repeat-

ability accuracy is high. By analyzing the uncertainty of the test results, the measurement accuracy of the

quantum efficiency of this method is about 2.6%. Quantum efficiency measurement system for focused

scanning linear array camera innovatively proposes the dynamic linear scanning focusing measurement of

linear array camera quantum efficiency. This system is different from the traditional quantum efficiency

test method for planar array camera that irradiated by monochromatic light combined with integrating

sphere in principle, and makes up for the shortage of the linear array camera's quantum efficiency testing

methods and low precision. In addition, the application of focusing scanning method to measure quantum

efficiency is not limited to linear array cameras, but can also test photoelectric parameters of various types

of cameras, and the measurement accuracy can meet the requirements of most projects.
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Fig.1 Schematic diagram of quantum efficiency test sys-
tem based on focusing scanning for linear array

camera

FABLAS AT 22 i A5 K B (0 BRE o Bt 22 L i 51 AR
AY A R AT O B 5 b v R g VR R A
[ b o 2 1, % FH Newport 28 | 19 58 &b ik 45
i, R b A R R A AT T B A
TE 5 B 2k B AH ML 22 38 A8 1M LA 283 28 1
GO H 5 oK 2 5 a1, HAE XIS R 4
HL 42 B TC T PR SR 4R A B, (] RF -t 428 1) iR B
JEUR A Sl LR S BT 5 (h) 5 A8 T T 3=
BEIC A B MK PR T o A6 P P4 3R I 3 XA 3 4
DX B B i, H AT R e Ab B 22 0, AT O
P 30 4 DX R AT AR & 107 Ix i 2, 6 It
2.2 ITERE

T RUCRRAEAERLE P RO IRT , ASDET
T i AF A5 0 ™ A2 I B e 2 1 H AT 05 A
TR LA, T PP 0 A% O A R R SR F T
JeT e O LA R RE ST . BSR4 ST

—1

— & J— #y_luydark AX'E'[eXp
7(2) " RS e (1)
A

oo (A) MK A 25 10 10 2 T80 5 e R 1
e 1 FL 7 555 0, 0 A B BIMSR T 0O TR 1, RO
HE S 5 A7 RIAR T 8 AR 5 gt qune M T LB 25
1A SR I B IR BEAR 3 K o 2 A0 36 #0386 45 5 0 3
W SE R 8, 9 6.6261 X 10 ™ J-s;¢ WIGLEE 2
BB, J 3 X 10° m/s; A WASHEIEK A,
AR TC TR E SRy 45 4 6 B0 B OGRS 1,
hy A 1 R ST B ]

(€)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

X A 4 R, AT R DB R ORI S
AHBLE 1 25 1H AR B . BLRG H A4 B ARG
TR 5V o A 2 B AR LAE A AR
gt BRI E e, T A (2) 5

A Etg
e (2)
A
Horb PO A 2 R ITHE T8 AL R HL
BRI B 0GB A 5 E S A SO AP B Y
DGR B 5t AR AR B B S5 2% B G I T

SR 3 M 42 B AR AL A0 45 R B O I T .y
2 P ARALLE RN b T 43 4 0 Sl IR 2 ORI PIL Y
B G I [8] 8o X B b i 52 bR EOG I 1E] L B E Ax
TEAR IC XA “ 3 B8 A ), A 2 B o

P =

%t
METY b
JCHE —>
_ ds
-~ -
ra \\ I’ N\
F 1 4 3
v I \y
#l & 1
\ v f
5 4 N\ r
~ s N rd
o b

Bl 2 2 P MTHLA 408 5 457 25 Ol g I i
Fig. 2 Schematic of equivalent exposure time for linear

array camera scanning imaging
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Fig.3 Light spot images in quantum efficiency testing

based on focusing and scanning
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