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The design of negative air ion counter with gain self-adjustment
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Abstract: An air negative ion counter with gain self-adjustment was designed. The device comprises
a STC15F2K16S2 controller, a sampler AD with an electronic switch CD4052 and a Max7426
switch-capacitor filter, which can automatically adjust the range of negative air ion counter via gain
switching. The results show that the design is of strong anti-interference, and is convenient to meas-
ure negative air ions with simple structure. In addition, it can detect the concentration of negative air

ions in different distances, satisfying the requirements of measuring negative air ion concentration.
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Fig.1 System block diagram of negative air ion counter

2 ErimiA IR BRI

23 A T v A PR L RS BT AR e B
22 AR HL B, BT G L B, R 0 2 o 4%
PR TP L ZS RN i % . BT 2 hismBE TS 1k A
B, AR T2 P 25 H iy SR B A S 90 22 43 T K
HL B i B A2 fb A% BB SR A% CA3140 14
B 1Zas SO A BEA A e ) A BELATCRIR / N
R R L S A TS HLAE S R AR T i
VR1 F1 VRS ks A P v e s 2 fH
2.1 HEEmENSNERMABEIET

W55 25 AR OR AR FL B Q] 3 iR, AR
FH R i i BB AR $ e Tl 9 5 5 22 00K 122
IR AL B T AD620 [ s Uk % 1
T AT HLRH AP S L e H B AR AR, 3 R B
FHi B R g8 R F 4 M =32 e i, BEA AR 1)

-VCC

N vri
1 3
U1
I OFFSET™ STB 15 vee
g IN- V+ 5
N OUT t—%
-vcclr‘ V- OFFSET
CA3140 =
(&) c3
P1 B
2 -vee
1 o VRS
Header 2 1 3
T5
LI orrser stB |5 hizs
; IN- V+ 3
N+ OUT t—
-vcc|r V- OFFSET

CA3140

C8 | Cc7

B2 PEHIEHRARAEEE

Fig.2 Converter circuit of impedance
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Fig.3 Amplifier circuit of gain
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Tab.1 Truth table of CD4025
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Fig.4 Diagram of analogue switch circuit
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Fig.5 Circuit of output buffer
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Fig.6 Schematic of switch capacitor low pass filter
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Fig.7 Schematic of switch capacitor filter
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void main( )

{

InitSysTime0( ) ; //FIUh 1L R GE R4

nitRS232Com( ) ; //H LHItE1L

InitOled( ) ; //0led BIREHILH AL
InitRangeChange () ;// = F2 PREHI iR 1L
while( 1)
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Fig.8 The block diagram of main program
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Fig.9 The flowchart of one time regulation
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Tab.2 Mean table of negative ion concentration
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(10*ion - em™)  (10*ion » cm™)
0.6 21.8 24.1 9.5
0.9 17.1 16.4 4.3
1.2 9.70 9.40 3.2
1.5 2.30 2.50 8.0
1.8 1.50 1.40 7.1
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