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A Test Method for Current Responsivity of UV FPA Detector
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Abstract Current responsivity is an important characteristic of UV detector which cannot be measured directly after
the coupling between detector array and readout integrated circuit (ROIC) chip. It’s very significant on the
measurement for current responsivity of UV Focal plane array (FPA) detector. The 128 X 1 ROIC chip were
measured. The integration capacitance and gain of source follower of ROIC chip were analyzed. Then, 128 X1 AlGaN
photosensitive chip and 128 X 1 UV FPA detector were tested by using a special system which was developed
independently for high-accuracy measurement of UV detector. An indirect test method for current resposivity of UV
FPA detector was studied and set up. The current responsivities by testing photosensitive chip directly were basically
consistent with those by testing UV FPA indirectly. The relative deviation is about 5% . This test method is very
easy and reliable, so can provide significant parameters to the comprehensive evaluation of UV FPA.
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Fig. 1 Connection diagram of test system
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Fig. 2 The relationship between V. and V4
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Table 1 Best-fit parameters of source follower gain

of readout integrated circuit chip

Serial Standard
number g R deviation
odd-T4 0. 78236 0.99992 0.00541
odd-T1 0.77968 0.99992 0.00534
odd-T18 0.77833 0.99992 0.00538
even-T4 0.77665 0.99992 0.00552
even-T1 0. 78048 0.99992 0.00552
even-T18 0. 78037 0.99992 0. 00544
even-T11 0.77844 0.99992 0.00544
even-T19 0.77661 0.99991 0.00563
even-T20 0. 77754 0.99992 0.00545
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Table 2 The results of integration capacitance of readout intergrated circuit chip

Serial number R, /MQ Viu/V A, Vet /V Ci/PF
odd-T1-p74 152.2 2.599 —422.975 2.503 1.16
odd-T1-p74 152.2 2.54 —164.076 2.503 1.15
odd-T1-p74 152.2 2.48 100. 429 2.503 1.17
even-T1-pl 150. 8 2.599 —433.978 2.502 1. 15
even-T1-pl 150. 8 2.54 —171.191 2.502 1. 15
even-T1-pl 150. 8 2.48 98.543 2.502 1. 15

even-T1-pl24 148. 4 2.599 —432.701 2.5 1. 20

even-T1-pl24 148. 4 2.54 —173. 898 2.501 1.18

even-T1-pl24 148. 4 2.48 92.674 2.501 1.19
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Table 3 The current responsivity of 128 X1 AlGaN photosensitive chip

Chip 125-2-5

Chip 125-2-6

Chip 125-2-7

Pixels Current /nA Ri /(A/W) Pixels Current /nA Ri /(A/W) Pixels Current /nA Ri /(A/W)
A10 0.175 0.103 A8 0.173 0.102 Bl 0. 137 0.099
A7 0.174 0.102 A6 0.170 0. 100 B6 0.136 0.098
A5 0.173 0.102 A3 0.165 0.097 B10 0.129 0.093
A3 0.167 0.098 B8 0. 164 0.096 Al 0.134 0.097
B6 0.171 0. 100 B6 0.171 0. 100 A5 0.135 0.098
B3 0.170 0. 100 B3 0.175 0.103 A10 0.136 0.098
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Table 4 The testing results of 128 X1 AlGaN focal plane array

Non-effective Average signal  Irradiation power  Average current Average Ri
FPA number . ;
pixel factor/ % /V / (W/m?) / nA / (A/W)
125-2-5 0 0.2486 0.221 0.393 0.105
125-2-6 3.91 0.2223 0.221 0.351 0.094
125-2-7 0 0.1377 0. 141 0.218 0.091
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