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Abstract

Under the development of electronic technology, many devices have been showing as automation
system. The auto devices can take more comfortable feels for the users. It is a prerequisite for the
body feelings devices to measure resistance of the body’s skin. The essay has designed an instru-
ment to measure skin’s resistance by putting the digital voltmeter headers convert to digital re-
sistance headers to show the numerical value of the resistance convenient to read effectively and
intuitively. For the function comes true, we choose the chip ICL7107, because it is small in size and
high precision in test and has the broad application prospect in the human feelings devices.

Keywords

Skin Resistance, Multimeter, Voltmeter, Resistance, Resistance Measurement

— M & B AR PR AR R T

Yidht, & RE°

VRIER G BRI S HEAR SR, Ll

2 AL RS AR W TR L, i
Email: huhongling09@126.com, baiej@dhu.edu.cn

Wk HE: 20144F11H5H; BEIEH#: 20144F11325H; FHHB: 20144E12A3H

HE
BEE R TR AR, REREENHBIURER, LR RTRETT G- BT Er RS


http://www.hanspub.org/journal/ojcs
http://dx.doi.org/10.12677/ojcs.2014.34010
http://www.hanspub.org
mailto:huhongling09@126.com
mailto:baiej@dhu.edu.cn
http://creativecommons.org/licenses/by/4.0/
mailto:huhongling09@126.com
mailto:baiej@dhu.edu.cn

N P HEBELASCR e T

2o FEENENER KR ER AR RZEREF NN —NRRFE. AT —FATHERKR
BHEAES, AR — T HRERLERRS T RERL, KaHSE R R R, REHREM R
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W R B A RS T R, TR RS E B EAGES, WTUARERENNE RS, B
Wi RUPHAE, (ESR ]SRRI R B H BN B B O E , I Hsh ek, BT R AR AR
PR R, I E A TIAE /NS AR b e BUE NI IR IR B N T IR & AMITIE SR EF & L,
i S N AR R B R BELRF A o (E/N IS R B A b, O T 0 R A K AR A U5 233
T AN LB SR A I B A R B A, J7 NI R PR R AR, R R R OR BB AR E . T,
it ABESCHR Y 7 e BRI et

AR B TE R B S R A v e B, IR T ICLT107 3238 1y ) L e B Al b8
U, XA AR FERE . (IRDIRRI T EoR R 8 R LR ORI ES i . B
TAH-GBORMES . WonIREhay . BN R SE[1]
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2. FHESR

FL R Al A P SR N P B P P 8 A IR L, 0 R Rl g F R SR AR S O B R 1
JEF, N T RN B T BATTE RN B A B0 A R BN A 2] 7EHE R SkH ICL7106 HE
F AR R FHE LCD WA bR s, 1 ICL7107 HEE R SR A2 LED #US 7 [3], ASCH RN TR
X2 LED — % BB, BIIIEA T ICL7107 E Fr o 1ICL7107 v i s 3K Ha i 9 i f 1 3@ ik
LED 3% H ¥ Sonth k. e, ICL7107 J ICL7106 J& =Afi ¥l s, HoRMm4s 5 oh+1999,
EAREEROR IS N BUS A B E[4]. Horh, BN 200 mV A E T B R R A 4% 199.9 mV Sk B .
Jr 3 B R P 1.

BiETik

Her R REIER, B RonHIR LR, o 2 K Al s B i 2 B s BH, 73 s o B B
W RN R e B, HoAthide B OE ST 23 ERI AT [5]. 200 mV [ HLER, BFMR/N, AT KHER
AR R T B AR ORI B SR % 5] BRI 22 i 5| AR XS () e 25 e BELAE R AT 258 3t mT DL T (— A2 FRL AR
WS, HBRYR). Fln T E BRI R BRSO 2.0 V FIHEEREEIE 2 Fis.

AT FAE R EE, BEEAR, B R EEsAE, 4 2 R B R RN A5
EH A 5 3 BRTE 200 mV HLUER AL F ksl h 2 EFE BRSR, i 8 B [F 1 BHAA SR 220 [6] .
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Figure 1. ICL7107 digital voltmeter schematic diagram
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Figure 2. Range is 2 V voltmeter change figure
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Figure 3. The realization of the high-low voltage meter
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3.1 BFETREBS

fE ICL7107 ™, B | 28k o IR IR, A B A IR 3 HL R A 2 mA 3] 8 mA LU 2 1R
B LED B IRENAN, HARER 1CL7106 AHIE[7]. B S i 5 B A A2 1 i N i 799 3 14 Hl
J AN 228 5 i 14 RS [ BB TR K 1000 A5 B s H Ko i@ P B 5 09 L) s i N A i
BoRET = Vin/Vref x1000 €))

3.2. AERI{ERIE

TEANELAR 1ICL7107 $07 R RSk A s B 1) St b, SR Az e () 7 a8 B B B Dh B . AR
SCRH AT 08 5 R

1) WA oy ik

EABCEIEAR BB RTHE T, M ICL7107 O F B 51 H 518 Vref+, Vref—, IN+, IN-F1 Common f#,
TAER S A b — € BE & IN-F1 common AHE I B0 N2 5 e,  AEA SCIE OB IS PR AT .
ICL7107 iR #e3k/2 TAEAE 3V R NI, A TS )i, B TAEREERER S5V, i dmik Lk
BT ) = AR E AR LA, SRS i . FEARSME RS WS 4 FroR, Hoh Rs: 25 HIH: Rx:
DEPH; Vreft/— ZZPRE R, IN+—: 52 NI A BEL 7 g (R0 B N 7)o

FE IR 3R B EE B AN B, 1 S I Rs, HURT LA B FTINAS R 2Rs, 45 AR LB Rx
2, Hie oA RS E . Horb, ZARERERE SR, it A ZARE R, 4k 1.0
V i, eI EAE 0 3 Rs YU N FHAE 2 JE RS b . a4 B (5 7E Rs 3 2Rs U H N, Fr3kis
() = FEAEL 2 A IR R B m Z B LR, B st Ut BH B AT T ) AR f R 0 1 B R AR AR T /), SHhETHE e 2]
AR R, R/ 1.5V 24, SR I A4S e BE S LR e B X ()& SRR R I

2) HLFEA VA

FH ICL7107 f¥34 Fel & B vl S0, 4 BRATIR A B 20 T FR B AN P 5 BT, AR AT USRI 43 R e
BH . JHIE TAE R PR AR IR FR A M, 2 Vee = 2.9V 245, 1 Rs A Rx Wi L I vl LA, 8 4k ]
fhith R & (B1 Re)HIFEAE . 1, 4 Rs=1M, Rx=2M i, FIHARQ)AE Rc N 4.5M.

R (V Vref+ Vmi)/(vrefr/Rs) (2)

2K e24 RZANHEERS, AT HEESEF 47 M B 5.1 M, ME5E R 2 IRAERT .
3.3. R (TR ~m5E)

TEAE R BRI, BE R ICL7107 & XA L [8], A AMFILEs, —REBEHIEASV H
JEJE S BUM B A B o 5ROk R IE R AR i R, R AT R S . B IE R R A
SRR, SR S AR (AR AT LR v 74HC04D 53 CD4009, [RIFE AT DA RIRUR, (HE
ERAEEO A AR B B R 2k . rEAT A 0 B, BUEH RGP A S, TR R AR KR
BEET), BT IERE RO BT AR R F %, /3B . R ICL7107 HER L B
JE ARG, RN TT, (HJR BT GND(R) %, MR I A ik #E# A —iE.

4. MES5Hh

FE L BR AR IN IR B0 P S 2 AN ARG L PELAEL,  BEBEE O W E A BRI R AR, Bl 2 A S5l
BH. SRJRIEERER:, “aRgl, SRSy iR ot n] UER Ros B0 1, 1048 21 0 e 8092 prill v
BELEMEL, e 1 o, BOARPIR Ul B B 2 9 RR R



DN K R BELSCRR F BT

430 Ohm

<

Vref+ 430 k Ohm

103 pFZ Rs
Vref— T T
. H—n

IN+ 470 k Ohm

223 pF

02

Figure 4. Diode partial pressure method
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Figure 5. Resistance method of partial pressure

5. BRESEE

Table 1. The result of the Resistance meter to measure
# 1 RWEERNEERER

Rs 2%l HIpLFRETR ARp il L FEL SR (T EL) it

2M 1966 98.3%
1M 993 99.3%
H—A 1M 2M
470 K 468 99.6%
100 K 99 99%
100 k 99.1 99.1%
iy | 100 K 200 K 43K 42.8 99.5%
47K 46 97.8%
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RS AR, O T SRR REAE IR, R DUR A A Q) VRS 30 45 AT LA, A A D R
B8 5 R PEA B i) PR PR BEAT LURCRAS . e 1, DN NS B = R B A U R B, [F)— R BB R A B
6, MASRFEIREEEY 98.96%, FifEIEH i, —BURMERZESE 1%/ 4, HWi& AL R S5 H]
et 0 R TS O 25 R — 5 IF HLAEDN B N AR BOBR B PELEL A bR AR s, BN AT ATINAS s N A B
Jk PR EL 27 630 k B, SR AR B2 IR I T IRAR P B S Rl = 45 R

5. &

AT ICLT107 MR T 17— S X AR« RS v B4 ) DA 8 B¢ JEK Py L L 005843 2% o
PR RIS /NG, i DA 2008 Bk P PR PR A B R AR R AT RERA /DN, 34 AR Fi BEL L A K /N HEAT 46
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