4 5 Vol.4 No.5
2011 10 Chinese Optics Oct. 2011

16742915(2011) 05-0453-08

CMOS

( 130033)
MI-MV13  LUPA4300=2 CMOS 1 280 x1 024
300 ~500 frame/s
R N N . . o LUPA4300=2
50% MI-MV13 12% o
CMOS CMOS
CMOS ;
:TB853.1; TN386. 1 A

Application and test of two different high-speed
digital CMOS image sensors
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Abstract: Two kinds of high-speed industrial digital cameras with a resolution of 1 280 x 1 024 and a high
frame rate of 300 — 500 frame /s were designed based on two different models of high frame rate CMOS imaging
sensors from two different CMOS sensor manufacturers. The CMOS image sensors are MI-MV13 and LUPA
13002. Some experiments of imaging performance evaluation by a laboratorial test were presented. Spectral
response and quantum efficiency ( QE)  gain photoelectric conversion nonlinearity dark-current readout
noise full well electron quantity dynamic range etc. were tested and analyzed. Experimental results show
that the LUPA 13002 is superior to MI-MV13 at quantum efficiency testing and their peak value QEs are

50% and 12% respectively which is basically the same as the reference data of manufacturers. The test re—
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sults prove that proposed test method is correct and the evalution for two high-speed CMOS image sensors is
objective and credible. The high-speed CMOS cameras designed can satisfy the system performance require—
ments for a high-rame rate.

Key words: high frame rate CMOS image sensor; Quantum Efficiency( QE) ; dark signal; photo response; non—

uniformity
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Tab.1 Performance comparison of two models of CMOS image sensors
MI-MV13 LUPA-300-2
(HxV) 1 280 x 1 024( SXGA resolution) 1 280 x 1 024( SXGA resolution)
( pm x wm) 12.0x12.0 14.0x14.0
( ) 4T 6T
/mm H:15.36 V:12.29 Diagonal: 19.67 H:17.92 V:14.34 Diagonal:22.95
/fps@ SVGA 500 500
. On-chip 10-bit
10 bit x 10 Column Parallel
ADCs x 12 Column Parallel
Channels@ 66 MHz System Channels @ Master Clock 310 MHz
Clock( 660 MBytes/s) (12 LVDS serial outputs@ 620 Mb/s)
40% 40% ( Peak QE x FF)
63 000 e~ 30 000 e~
Max 27% ( 525 nm) QE x FF 35% ( average 400 ~720 nm)
/dB 59 57.81
/(mV/s@ 21 C) 50 200
Monochrome: 1 600 4 000 LSB/lux-sec
LSB/lux-sec@ 550 nm; ADC reference@1 V 7 639 V/(J/m*) @680 nm
I(pVie™) 13 34
/e~ 70 37
0.6% RMS 1% RMS
5% RMS 2% RMS
TrueSNAP freeze-frame electronic shutter Pipelined & Triggered Global Shutte
2 s to 33 ms 10 psto1s
/mW@ 500 frame/s <500 1 250
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Fig. 1

Inter structure diagram for two CMOS image sensors
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Fig.5 Comparison curves of quantum efficiency spectral responses for two CMOS image sensors
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Fig.7 Linear optical response curve and dark current response curve of LUPA-43002 testing
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Tab.2 Comparison of testing results for two cameras
HD300( MI-MV13) HD500( LUPA-300-2)
/(e” /ADU) 295 180
/e~ 133 36
le” 73 800 45 100
550:1( 54.8 dB) 1260:1( 62 dB)
12% @ 500 nm 50% @ 650 nm
(e /pixel * ms™") 21.87( 35 %) 442( 55 C)
FPN ( ) 5.1(4.85% RMS) 6.064( 5% RMS) /3. 121( 3. 63% RMS)
PRNU ( ) 2.1(0.85% RMS) 3.642(1.47% RMS) /3. 140( 1.27% RMS)
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