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Abstract

The paper deeply discusses the design theory of the multistage-cylinder-capacitor-sensor for liq-
uid-position from relation of capacity and liquid-position, mechanism of mechanical manufactur-
ing and compensation for change of temperate-humidity-medium. It expounds the sensor design
about mechanical structure, electronic measuring circuit and embedded software. It runs up to
simple and practical, high-precision, self-adaption for temperate-humidity-medium and large mea-
suring range.
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Figure 1. Simple structure block diagram about capacitor-sensor for liquid-position
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Figure 2. Schematic diagram about RC charging/discharging circuit and
it’s time relationship
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RC HUBKIF A 4: 7=RxC, oW, JAHME: t=t =t =In10xRxC~23r.

R RIS, AR EAE 78 FELINT B) B8 0 AR 80 8 b, T DL Ik 22 (R DN 6 7 i ) AR 0] & — 5 I )
PP F0 T P BB 415 B L S i, T P AT SR SR B I A S A% K S 78 HRN ] B8 7 CTC (Charge-Timing
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Figure 3. Schematic diagram about capillary siphon
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o HMBEKEH=10mm, BEIFE1mm, SAKEZ 510 mm;

o HMNER, WHMFESMNENAE r=4mm, ShEHLENEEER=7.5mm;

o HRERE, WHEEE0.5mm, JFEME 1.5 mm.
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Figure 4. Exterior modeling about sleeve-multipart capacitor-sensor
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Figure 5. Structure schematic diagram about sleeve-multipart capacitor-sensor
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Table 1. Frequent used capacitor and its measurement performance
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I
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EHE [ms] [z] b AL,
AD7745/6 2 100/900 24[41] 0~60 17+4
AD
AD7148/7 8/13 25/9 16 0~150 20+8 11C B2 1 B A5 IR i A
MPR121 freescale 12 12 16 10 pf~2000
Cortex-M3 WZH AL + HLZF
EMF32TG8x0 Energy 16 0.5 16 5~25/350~600 R
C8051F99x 14 1 16 Ca0s1 Pyt g ;Q + AR
siliconLabs 45 pf~500 pf ;
) Cortex-M3 %3 ML + FEZE
SiM3C1 16 1 16 s
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Figure 6. Measurement circuit for capacitor-sensor LESENSE MCU EMF32TG222
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Figure 7. Measurement circuit for capacitor-sensor AD7148 and MCU NUC100
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Figure 8. Schematic diagram about PCB board for max. measurement consistency
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_mfi]-s[i]
K =[] ©
TRA AT BOH TR AR A«
ke = f[i-1]-m[i—1] @
RE 5B UE AL
ke, =m[i—1]-s[i-1] (8)
REHTBOREE . S5 AR &
k =k k. 9)
Fealth, REBAER, HHEBRTRE. WESN PR E:
k=(1-k )k, (10)
FAEEIE:
s[i]+=k
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TR BURBAA AN & -
a_ Mli]-s(i]
h[i]=H =[] 12)
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53 BFARRREE

L5 A TR N T B B RGBT ) 0GB e M B A s IE R, AR AR E . %
HaE R W . TAESEIE B A A SAMER IS (iRSL, 5. X T AR BB, B EAE R ik
FEOTBC 10 I G B A H OGN LB AR )k 35 R4t 7 AD7148 IHIaa4ARAS, 1@ 11C
OB, BT ZRIKENRE T
void AD7148_vlnit(void) Il L FAL IR BRI U AL
{ lICBUf[0] = 0x00; IICBUf[1] = 0x07;  // FirA i 5g i v ke

[1CBuf[2] = 0x00; IICBuf[3] = 0x10;

11CO_Write(4); DelayAD7148(2000);

[ICBUf[0] = 0x00; IICBUf[1] = 0x01;  // EBEMEAE IEATAE
[1CBuf[2] = 0x00; IICBuf[3] = 0x00;

11CO_Write(4); DelayAD7148(2000);

[ICBUf[0] = 0x00; IICBuf[1] = 0x02;  // i 78 80 Ha b4 i s
[1CO_Write(4); DelayAD7148(2000);

IICBuf[0] = 0x00; IICBuUf[1] = 0x03;

11CO_Write(4); DelayAD7148(2000);
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I1ICBuf[0] = 0x00; I1CBuf[1] = 0x04;
I1CO_Write(4); DelayAD7148(2000);
[1CBuf[0] = 0x00; 1ICBuf[1] = 0x05;
I1CO_Write(4); DelayAD7148(2000);
[1ICBuUf[0] = 0x00; IICBuf[1] = 0x06;
[1CO_Write(4); DelayAD7148(2000);
[ICBUf[0] = 0x00; IICBuUf[1] = 0x80;  // TiiEil Hi A EREIE
[1CBuf[2] = 0x3C; IICBuf[3] = 0x02;
[1C0_Write(4); DelayAD7148(2000);
[1ICBuUf[0] = 0x00; IICBuf[1] = 0x88;
[1CBuf[2] = 0x3C; IICBuf[3] = 0x08;
[1CO_Write(4); DelayAD7148(2000);
[1CBuUf[0] = 0x00; IICBuf[1] = 0x90;
[1CBuf[2] = 0x3C; IICBuf[3] = 0x20;
[1CO_Write(4); DelayAD7148(2000);
11CBuf[0] = 0x00; 1ICBuf[1] = 0x98;
1ICBuf[2] = 0x3C; IICBuf[3] = 0x80;
11CO_Write(4); DelayAD7148(2000);
11CBuf[0] = 0x00; 1ICBuf[1] = OXAQ;
I1ICBuf[2] = Ox3E; IICBuf[3] = 0x00;
11CO_Write(4); DelayAD7148(2000);
I1CBuUf[0] = 0x00; IICBuf[1] = 0x81; Il 1@iE 1~5
11CBuf[2] = 0x50; 11CBuUf[3] = 0x03;
11CO_Write(4); DelayAD7148(1000);
11CBuf[0] = 0x00; 1ICBuf[1] = OxAL,;
11C0_Write(4); DelayAD7148(2000);
I1ICBuUf[0] = 0x00; IICBuUf[1] = 0x82;  // T.ifi& AFE kit
IICBuf[2] = 0x30;  IICBuf[3] = 0x00;
11CO_Write(4); DelayAD7148(2000);
11CBuf[0] = 0x00; IICBuUf[1] = Ox8A;
11CO_Write(4); DelayAD7148(2000);
11CBuf[0] = 0x00; 1ICBuf[1] = 0x92;
IICBuf[2] = 0x2E; IICBuf[3] = 0x00;
11CO_Write(4); DelayAD7148(2000);
1ICBuf[0] = 0x00; IICBuUf[1] = Ox9A;
IICBuf[2] = 0x2C; 1ICBuf[3] = 0x00;
11CO_Write(4); DelayAD7148(2000);
I1ICBuf[0] = 0x00; IICBuf[1] = OxAZ2;
IICBuf[2] = 0x2A; 1ICBuf[3] = 0x00;
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I1CO_Write(4); DelayAD7148(2000);
[ICBUf[0] = 0x00; IICBuUf[1] = 0x83;  // Tiilii& R fE
IICBUf[2] = OX5F; 1ICBUf[3] = OX5F;
I1CO_Write(4); DelayAD7148(2000);
[ICBuUf[0] = 0x00; IICBuUf[1] = OXA3;
I1CO_Write(4); DelayAD7148(2000);
IICBUf[0] = 0x00; IICBUf[1] = 0x84;  // TLiHiE(KIWF%
IICBuf[2] = 0x00;  IICBuUf[3] = 0x00;
11CO_Write(4); DelayAD7148(2000);
[ICBuUf[0] = 0x00; IICBuUf[1] = OxA4;
[1CO_Write(4); DelayAD7148(2000);
[ICBUf[0] = 0x00; IICBuUf[1] = 0x85;  // TLiHiE W%
[ICBuf[2] = OXFF;  IICBUf[3] = OXFF;
[1CO_Write(4); DelayAD7148(2000);
[ICBuUf[0] = 0x00; IICBuUf[1] = OXA5;
[1CO_Write(4); DelayAD7148(2000);
IICBUf[0] = 0x00; IICBuUf[1] = 0x00;  // LAFJF:IEH, AKIR
IICBuUf[2] = 0x00;  11CBUf[3] = 0x50;
11C0_Write(4); DelayAD7148(2000);
}

5.4. BEFREREIEIT6] [7]

RARBAT N &R0, KHIEERK “Cortex-M R A GHAL & A R LA TH” YR B34, £
UL BEA b RH R T D e 1 R R A e it

PEIAJE JIRAERE NI A B, RGO A8 AR 28 rh I B K

ARG SR ILFARIEBIAIIR G, BGRB8 SR A 2 H I T 960 R R s O b 2 VRS B
FIWT LR EE - SRR S A PR AMEE L RSN BT A

B XN RSA85 17 1) 5 45 B /7451 UART (Universal Asynchronous Receiver/Transmitter) 4245 # 7,
RAESMBE R, B RES ID g5 B IR REOE . FEhillis FE BB s SRR B 8 o .

RS AR GRS AR A E A AR S RIME, R B0 LA AR ER BT Flash [NAFAEAE 5 R A7 6k -

BB PEDY, FEARBCET N 5, S RJER RECH 0, e8I RE0 m X RS2 FRIEFIRECHN 5 m. B4R,
JEBERBOBOR, MRS R, (EIN O A R, R R IE A T .

ARG FHFmAEME 9w,

PR T, Al 25 8 AL BEAR 7 5 18 S W TR R B A DA AR
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Figure 9. Main program flow chart for embedded
software system
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