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Abstract

The avian influenza virus ( AIV) was diagnosed by measuring the impedance of the biological chip’s
electrodes, which was a development direction of the ATV rapid detection. The high precision impedance
conversion chip ( AD5933 ) and the ATmegal6 MCU were used. Through the circuit design and
commissioning, an impedance testing instrument with the energizing frequency range of 1 ~100 kHz was
developed. The impedance measurement range was 1 ~1 000 kQ). This impedance testing instrument has
capacity to measure one frequency point and sweep frequency testing. To ensure the accuracy of the
instrument, a calibration network with 35 different combinations of impedance was used for providing real-
time calibration. The BK866 (accuracy of 0. 2% ) impedance testing instrument for adjusting the system
can make sure that the testing accuracy of captance was above 3% .
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Tab.1 Linear correction (range 2)

5 FrifE HLBH/ Q) PR 16 TE Tl P A2t FL/ Q 16 IE i XS 1R 22/ % P& IEE/Q B IEJ5 AR 1R 22/ %
1 10 000 9920 9961.174 675 —-0.388 253246 10 013. 954 66 0. 139 546 624
2 20 000 5035 19 625. 591 42 -1.87204292 20 064. 948 07 0. 324 740 364
3 30 000 3364 29 374.213 07 —2.085 956 421 30203.514 6 0. 678 381 989
4 40 000 2538 38934.142 15 —2.664 644 622 40 145. 840 84 0. 364 602 093
5 50 000 2033 48 605. 436 68 —-2.789 126 631 50203.987 15 0.407 974 304
6 60 000 1693 58 366.717 53 —2.722 137 448 60 355.719 23 0.592 865 387
7 70 000 1452 68 054. 306 32 -2.779 562 397 70 430. 811 58 0.615 445 107
8 80 000 1271 77 745.753 56 —-2.817 808 045 80 509.916 71 0.637 395 883
9 90 000 1129 87 524.227 44 -2.750858 4 90 679. 529 54 0.755032 82
10 100 000 1024 96 498. 879 67 -3.501 120 332 100 013. 167 9 0.013 167 855

&2 BK886 ZinEH NN RITLE (FBHE)

Tab.2 Comparison results with BK886 and homemade 10040 r "
— A
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10020
10 kHz 72)’[@]?1'}Mﬁ@t’j‘zﬂlgﬂ/n 10010 P
v G A
¥ 5 — BK886 # il AR R 2/ % 210000 -
b o HL B =
BHLHT AL FHLHL A 9990 V \[
1 1 000 1001 999 -0.199 800 2 9980 r
2 5000 5001 4984 -0.339932014 9970 1
9960 L L L i
3 10 000 10 002 9 965 -0.369 926015 30000 35000 40000 45000 50000
4 50 000 49 990 50038 0.096 019 204 SR Mz
5 100 000 99 090 99 956 0.873 952 972 E 9 10 kO Hi B S s 2 5
6 500 000 502 100 497 600. 74 —0.896 088 429 Fig.9 Test results of resistor of 10 kQ)
7 1 000 000 983 200 985 494. 37 0.233 357 404

%3 BKS886 B ingHIAMNNMXE R (BE)

Tab.3 Comparison results with BK886 and homemade impedance instrument ( capacitor)

o I L 3 " BK886 & il BB A BELHL A X AL AR X
¥ %/ pF e e
/Hz FHHL/Q AABL/(°) FHLAT/Q ARDL/(°) B2/ % BRI/ %

1 1 000 100 000 1625 -88.35 1 609 -82 -0.98 -7.18
2 1000 10 000 15 530 -88.38 15 341 -86.9 -1.21 -1.6
3 10 000 10 000 1602 -88.48 1621 -81.7 1.18 -7.6
4 10 000 1 500 10 720 -89. 54 10 845 -88.4 1. 16 -1.27
5 100 000 200 8973 -89.24 9108 -87.5 1.50 -1.94
6 100 000 22 64 800 -89.9 65 141 -88.5 0.52 -1.55
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