
4 DC VOLTMETER 

u'tnh 

"1" d'e. ~ ... 1-~ .:!I dd") tl~ rl 
l1/;l\91lJl\9HJ'j ll'fl'l 1 m~ll'ff\91'j~ (Direct Current Voltmeter) '\1'jtJ~"b' t1J;l\91:1Jl\91tl'j 

~~'Ulfl~tl~~u1~ 1l~mtullH~'U1yjVJ1m~U'ff\91'j~ (Direct Current Voltage) ~~.O~!~'U 

HtJ:JJiJI\91tl{1 \9HHl~ 1 ~'U\PHl 'l~ll'l~tl'U ~U 1111~1{ -ff''U ll;ll '!1iJ' tl'U tl11~9fHtllJ iJt\91 tl ft'Ji'U tl'U 

nw)~m ~~'U 1 yjVJ1\l~l'i'u~~tJ~9f1 1J;ll'i'iit191tl{'U'U1'U tl11 1 '\1i;l~'\1~tlll'l1ri~~ 1 £J 1 yjVJ1 

Ul;l ~ l'i' u~ 1 M~1'Utl~~9fi 11;ll'i'iit191tJ{m~tJ'U n'U fi11 jlyn61 yjVJ 1 ~1'i'u'l nni~~ul'i' tl'l~tl~TU 'ln 
'Utl'l~9f1 11;ll'i'iit191tJ{ tl11rYn61 yjVJ11Jdf1Ul;l~~dl;l11 tl11rYn61 yjVJ1J;l'lJ tl1~u1l.JGnl'i'tJ~ll~1\l~ 

"' 

fl1l~lm-a~Htf1vJVh (Current Sensitivity: S) 

J1'11Uf1l'lJTI'll'lM'IJ~J;l1~l:im1lll'i'1'U'I'11'U.f1i£J'l'U (Moving Coil Resistance : R 111 ) lW~l:i 
liJ o .l -~ liJ ' oj "' ,f d oj 

m~U'ff t¥11'11 t'\11;lN 1 'U'U~l;l1~\l'UI'UlJlJl\91tl'jl'lJ£J'll'lJ'Ul\91lJ'ff!f1J;l (Full Scale Deflection : 

FSD) \l ~ l~£Jf1 ';hm~u'ff1yjVJ1l~lJ'ff!f1J;l (Full Scale Current: Irs ) '11~tlm ~ u'ff1yjVI 1'U~l;l1~ 

(Moving Coil Current : Im) Ul;l~\l~lfi~m~~'U1yjVJ 1'1J~J;l1~ (Moving Coil Voltage : V ) 
m 

\91f1fl'itlll'\1~tliiH~'U1yjVJ 1 l~lJ'ff!f1J;l (Full Scale Voltage: Vr) 

f11 m ~ u 'ff 1 yjVI 1 1~:1J'ff! f1J;l'Utl 'l 'IJ~J;l 'l~lfl ~ tl'U ~if \1 ~ ttl 'U "tYJ'U n~u 'Utl'lmlll 11 

m~u'ff1yjVJ1 (Current Sensitivity : S) '11~tl\l ~ l~£Jf1l1fl1 1ll11 (Sensitivity: S) 'YI~tli~'Uff 

(Sens: S) ii'Yithm~'U 1mfW111;ll'f ( Q / V) 
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lf1~v-:~l1er1~ 1 vHh~~~1m111 11~1-:~nu trlm-111 iJ i~ iJ~mumN~lJ hHht~ennu 

11~ 1>11 111'v-m m':ii~~l 'l ntJ hw~tfl~v 'lllvi~ 1 ~vh~~~1m111 i Tff '!1ldl'l~1 iJlm.iw!1wh 
"' 

tfi~v 'lllvi~ i~vh~~~lm11111~ 1rr:h ~'~ ,ftJ ~lm~u'ffi~vh~mHmt'llV'IIfi~v '~llvi~ 
1~vh~~lfl'"ll~VlJ~~lfl11ll 111lJfll ':i l~~'l f1':h t'lflJ m~u'ff1~vh~ll'fflfHl lOIJA 11 ~ ~~1 
mlll11lllflfYhm~u'ff1~ vht~ ll'fflml 50!-lA 

. . .. . . .. ... . . .. (4.1 ) 

trlv S ftVfl11ll11m ~ u'ff1~vh ... iVMlJ!iTttl'i' ( Q/V) 

Irs ftVfl':i ~ U'ff1~vht~lJ'fflfl'tl ... UVlJUiJ~ (A) 

Im ftVfl':i ~ l l'ff1~Vll'll~'tldi'I ... UVlJUiJ ~ (A) 

" 111-hflmlll11m ~mY1~.Yh;}v Ohms per Volt : Q/V ~1ll ':i tul~'IU 

S . . . S I ensJtivi ty = =- =---
1 fs A mperes 

S . . . S I ensitlv ity = = - ---
Volt/ Ohms 

S . . . S Ohms Q r. ; ensJ tlvJty = = --=- = u V 
Volt V --'---

.. . ...... ...... (4.2) 

" lJVfl1llfllJU~1fldllJ 11m~u'ff1~vh '1 ~ 1111¢l'l l flU ':i 'l~lJ 1~Vll'IJ~'tl1~11~VU';i 'l~lJ 

1 ~Vllt~ml'lfl'tl~'lif 

1llfl'fflJfll ';j (4.1) : s = -1 

I fs 

. . .. . . .... . .... (4.3) 

trlv s ;}vm1ll11m~u'ff1~.Yh ... iv'l1wi1'tll'i' cn ;v) 
.. ~ ~ 1 .. 

R m fiVfldllJ~llJ'I'IllJfllfJ tlJ'IJV'I'IJ~'tl1~ ... tV11ll (Q) 

Vm ftVU';i'l~lJ 1~-vll'll~'tld~ ... t1't! \9i' (V) 

Vr5 ftVIlN~lJ1~vht~lJ'fflfl 'tl .. . i1't!\9i' (V) 
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I 

\?l-;mrh~n 4.1 iitl'ltJ{~~u~'~ (Panel Meter) tf1~tJ'I'H~'IliuH~u1wvh~ll'ff!fH'I sov m~mY 

"'"' 0 1fi'Yil 

h!Vh~mnm'l 50!-LA 1l~limll111m~utr1vHhu~~mllJ~l'U'VIl'U'lJ~~1~!vh1'j 

'Hlf111l111m~utr1vHh 
1 1 

S= - = 
6 

= 20kQ / V .... . # 
Irs 50 x 10- A 

'Hlf11llJ~l'U'VIl'U'U~~1~ 

S= Rm 
Vm 

20kQ 
Rm =S x Vm =--x50V=1M!2 . . ... # v 

"" Ym 50V 'Hltl Rm = - = 
6 

= JMQ . . ... # 
I rs SO x 10- A 

1~'il'i!fh:tun1l"Ufl-!i'\I~Hl1~Utl~fll!~ (Equivalent Circuit of Moving Coil) 

1'111 l Ill flU! l'il'lltl'l'lJ~ ~ 1~!fl~tl'U ~~~~flU ~CJf l1~\9l'iitl'l tJ{ 1l~l'Hijtl'U fl'U flU~ l ~flU 

~CJfUflllii!l'ltJ{~'Ii;U~ 3.1 l'UU'VI~ 3 ~'IUH~'U1'\1Jvh'IJ~~1~1J~ l:irhU'tJEJlJlf1~\l')~uH~'U 

1wV11 11'1' ~1n~u~ ~ t1' ll'i'tJ'Inni '11'1~u 'j 'I~'U 1 vJVI1 11'1' mnn-hd' 11 ~ 1-l l'll~~1~1f1~t~u~ 1 u 

'llmmhu1~1'lllJ~~tl\lf11'jl'itJ 1u 

l,n I' 

r---+----+~+'-m----~ 

1.___
4 

V
111 

____..1 
+ 

vm =lm~m 

vm = IrsRm 
. . . . ... . . . . . . .. (4.4) 

tdt~ vm ~t~m'l~u1vlVIl'U~~1~tfl~tJ'U~ .. . 11~1'1 (V) 

I rs ~t~m~utr1vl vh~l11:Yif1~ . .. l wlluu~ (A) 

I m ~tlm~utr1wVIl'll~~1~ .. .lltllJ UU~ (A) 

"" ~ l ., 
R m fltlf11llJI'll'U'VIl'U'U~~1~ . . . ltl'HlJ (Q) 
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' OJ t t!&>. t! 
fll16ijf.Jlf.Jf.Jl'l.n~"eV.I! 1~~~!~61 (Extension of Range) 

I Ql ~ ~ t:9 Q ..::\Clo 

1. f11)'1Jflltlfll'W1~UUU"ll''llfH'I'H'Hltl'Wm~1~ (Single or Individual Type) 
I Ql .at, r/ 

2. f11)'1Jfllflfll'W1~UUU~'W!1tl)ll"ll'~ (Universal Type) 

'QJ ~-C::l. 4..:::r..~.:::.. 
4.4.1 tn':i'U£m.lf.llU1~H'lJ'lJCJf~lfl~'M'HltiU~1~1~ (Single or Individual Type) 

~ 

1 u nn'll fllfl~l'W 1~'1ltl'lt1~~iJ!fltJ1uuuflu~F)~1~l!u 11~ 1 i'minf11)'1JtJn'l1l) 

tl'4m:U (Series Circuit) 1~m.h•i1~1'W'Yil'WfJW (Multiplier Resistor) 'H~tltl11l1l~l~flf1'll 

~ 

'H~lflehu1~llUUfl'W~1~1~l!uul'i~~thu1~1l~iJ~1~1'W'Yll'WtJ'4f1):Ulwm1'luflff)~\Pivnu 

Series Resistor 
or multiplier 

0...,. ___ y ---.... 0 
+ + 

R . Multiplier 
s Resistance 

y 

lrlvm~univlVh'll~J;t1~ (I m 'H~tl 1 rs ) i'H~~l'W'IJ~~1~lflgtl'W~vhlH!n~uH~'W 

i'VJfllflf1flimJ'IJ~~1~ ( V m) 1llf1'HJ;i'f1f11)'1Jtl'l1'11l)i'VJfllUUUtl'4m:U1l~ i$Jff:Uf11)fitJ 

· ··· · ·· · .. . ... . (4.5) 
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' 

" 9 " 9 1 t:l1 ~'11 V =Range H'V1'W ~'W'ffl.Jfll'i (4.5): R 5 = - x V - Rm 
Im 

1 
Rs =-x Range-Rm 

lm 

H'V1'Wffl.Jfl1'j" (4.1): s = -
1 

= -
1 

L'W'ffl.Jfll'j" (4.6) 
1111 Irs 

R 5 =SxRange-Rm 

v 
Rs =--Rm 

Im 

R =Range_ R 
s lm 111 

R5 =S x Range - R 111 

~ a! QJ 91 
!:JJfl R, flfli'I11'11'W'V1l'Wfl'\.jfl'i:JJ (Series Resistor) 

. ... . ...... . . .. (4.6) 

. . .. . ... . . . . .. . (4 .7) 

......... .. .. .. (4.8) 

t:S QJ 9) c:r o' 
'11'ifll'l119ll'W'V11'Wt)tu (Multiplier Resistor) ... ~fl'I1:JJ (Q) 

s ;lt~ml:u11m :: u'ff1vHh. .. 1m.fw11Cll'i' (QIV) 

Range , v fit~t!'i'I~'W1wvh'llt~'lrh'W1~ .. . 11"1'1 (V) 

1111 fit~m :: u'ff1wrh'll~"1~ .. . tw:wutl1 (A) 

"' " 1 .. R 111 flflfl11:JJI'Il'W'V11'W'IJ~Cl1~ ... ~fl'l1l.J (Q) 

~1fl~l~fl4.2 'il'lfll'W1tu'l111'111'i'l'W'V11'Wfl'\.jfl'i:JJ '\Jfl'IVl'Wl~ 3V, lOV, 30V 'U fl 'l~9ft1Cll'flltl'ltl { 

uuuMmt~vl'Wl~ 'IJ~Cl1~!fl~fl'W~ijml:ul'i'l'W'V11'W lkQ m::u'ff1wvht~:umn" 50!1A 

+ 

I 
111 

~ 

R 
111 



'""':1 0 1 fi'Yil 

'--

m fl11lJ 'l-:Hn ~ u ff 1 vJVh 
S=-1 = - 1-= =20 kQ 

I fs 50f..lA 50 x 10-6 A V 

rhui~ V1 = 3V lfl R 51 

20kQ 
R 51 =Sx Range-Rm =--x 3V-1kf.l=59kQ . ... . # 

v 

20kQ 
R 52 = Sx Range-Rm = - - x 10V -1kQ= 199kQ ..... # v 

20kQ 
R 53 =S x Range-Rm =--x 30V-lkQ=599kQ ... .. # 

v 

' ' . 91 
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111 I d d9/ d. ,.d I I Q.l ~ o I <j} 

'illfWl1tl (.11'1'1'1 4.2 'il~lJ '\JtllfffnlJtlfllCJ11-J 1~ff 'llJln'\JU f1l~fl11-J 1W fllfl11lJI'111-J'I'l11-J 
" ~ 

liJ.I !II o 'l !11 o II] •II] !11 '"' !11 "' , ., "'"' !II 
tJt.~mlJ'il~mnl'lllJ &lJ~1tJ'I'l1 l"llflfll &lJ ~~ l!l'llJ'\JtJ~'\JtJ'If11~'\JtJ1tJtJ1U1~u1J1JUfltJt:lllfln 

fl11lJI'ilu'l'l1U 'f.l\.1 mlJ'IltJ'I rhu 1~ 'l~tfftJ'111tJ'il~ ilim~'l'l1J ~'~ rhu i~gu '1 

' QJ t:!lt, ' 4.4.2 tn'i'Utlltltllt!1YIH'U'U~'t.U1tl'iHGJftl (Universal Type) 

gl I I I 1 
Q.l I I Q.l 0 I ~ Q.l Q.l _c!i I QJ I dSl} d d I 91 I Q.l 

1'1'1111'1 mu 1~1'11ff~l'lm u fl'l nu 'ilU m~'l'l'l fl'l tJlU 1~ff 'Iff~ !11'1 'il~lJ'\JfllfftJI'l~ 'I '1'111fl ltJlU 1~ . " . 
' ~ ~ 

1'11m1:1JI'i1u '1'111-J flU mlJlfftJlfl tJ'il~'Yl1 'l 11'fl' 'Ill~ rhu i~ih fftJlfltJI'lllJ i 1J~1 v ri1u ~ tJ~ titJ . 

I 
m 

---+ 
R 

111 

+ 

-au~ 4.3 1.:l1l'i~'Mlnwi'iillllt~1lfmtJ~Tl.61lluuuailnt~1u'lf~ 
" " 
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R = v, -ImRm = - 1-xV -R 
sl I I 1 m 

m m 

U'VI'U S = -
1
- II"~ Range= V1 'luffllfll':i (4 .9) 

Im 

Vz =lm(R s2 +R sl +Rm) 

V2 = ImR s2 +I mR s!+ lmRm 

00 ...... . ... ...... (4.9) 

. . . ... . . . ..... . (4 .10) 

V2 -ImR sl + 1m Rm V2 - Im(R sl +Rm) 
R s2 = ----=--~--"-'-----'."---= 

l m lm 

.... . ...... . . . . (4.11) 

R 52 =SxRange-(R sl +Rm) .. . .... .... . .. . (4.12) 

.... .. .......... (4.13) 

QJ ' ~ d 0 9) J, dd 
V11t:ltJH'YI 4.3 lllf1'~U'VI 4.3 flll'I'Ufl tl'l V1 = 3V , V2 = 1 OV 0 V3 = 30V 'Ufl"lfllrHHl'U'VIlJ 

f111lll'i'l'U'VITW 1kQ m~ufftvHht~l!fflfl" 50j..tA ll'lfll'Ullll111 R s1 o R s2, R s3 

qct 0 

1fi'YI1 

mmll!llm~uffhlVh 

S= - 1- = _ 1_ = 1 = 20 kQ 
Irs SOJlA 50 x 10- 6A V 



R 51 =S x Range-Rm 

kQ 
R 51 =20--yx3V-lkQ=59kQ .. .. . # 

fhu1~ V2 =lOY lf1 Rs2 

R 5z =Sx Range-(R 51 +Rm) 

kQ 
R 52 = 20-x lOV -(59kQ+ lkQ) = 140kQ ..... # v 

R 53 =Sx Range-(R 52 +R 51 +Rm) 

kQ 
R s3 = 20 - x 30V- (140kQ + 59kQ + lkQ) = 400kQ ..... # 

v 
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9.1 6} ~ ce:o. c 
fl1UJ~l'U't11'l.Ullf.l ~Wlltl~ ~ 1~~~U~tl'a (Voltmeter Input Resistance : Rin) 

9} "" i "'"" o' ~ 9} fl11lJ~1'U'Yl1'U tl'U 'Vj~'IJ'O'I 1"~lJ!~m 'il~!U'U fl11lJ~1'U 'Yll'U ':i 1lJ (Total Resistance 

: RT) 'lltl'lul'i"~ri1u1~-.f.:~if'il~~ua~ihrho~t1'lum':i'Uf.l1tlfhu1~uuui'Hu 

V +------ R. R _ ------+ + m•·-r _ 

' _, q 9} 1 I G1 q d "i o'Q. o' 
llJ'fl 4.4 fi'JllJ\Ill'U'I'ITIHllU 'U ( R in, RT) 'IJ'El.:Jtll'U1~ V 'IJ'El.:J~'II!11:l\llll!lllfl1 

V = Im (R in)= I m (RT) = I m (R 5 + R m) 

1 
R in =RT = R 5 +Rm =-x V 

1m 
.. . . . .. . . . .. . . . (4.14) 
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H'Vl'W S=-
1
- HJ;J~ Range=V lmY:IJfll':i (4.14) 

Im 

1 1 
Rin =RT ;= - xV=-x Range 

Im lm 

Rin =RT =Sx Range 

. . . . . . . . ..... .. (4.15) 

' V f .ei QJ I d o I I QJ 

Yl1tlfJH't1 4.4 1llnl'11tHJVl'Vl 4.3 1l'lfll'W1tu'l11 Rin 'Utl'IH\9\J;J~tll'W11'1 

""" 0 1 1iYI1 

mmllJi1m~u'ffivHh 

S = __.!._ = - 1- = 20 kQ 
Irs 50!-LA V 

Rin = Sx Range= 20 kQ x 3V = 60kQ ..... # 
v 

kQ 
Rin =S x Range=20 - x iOV= 200kQ .... . # v 

kQ . # 
Rin = Sx Range= 20 - x 30V = 600kQ ..... v 

1 1 ca. • 
ll-Hlfll'j ! 'f'itl~ 'lHl~! 1tlVItHVJel'j (Voltmeter Loading Effect) 

' ~ 

~~vih 1 1J;ll'l:Ut\9lv111'luH~'W ivlvh11~1'iv'U'Wl'Wnu 1 'YIJ;ll'luwp11 hl'tnl'lmn1lJ 

fl111l~ l 'W 'Vll'W u uu 1.:111 ':i 'U 'W l'W ':i ~ '11ll.:Jfl111l ~ l 'W 'Vll'Wm fJ 1 'W 'lltl .:~ eh'W 11'1 nufl111l ~ l'W 'Vll'U 

'Ut~.:~ i 'YIJ;ll'l1J ~ VI, 'lM''ell'W~lm .:~~'W i vlvh i~~1n11~1m .:~~'W ivlvh11~ .:~t~fln11NJ;Jm':i i 'YIJ;l\91 

i """' .. 'Utl-:1 1J;l\9llJ!\9ltl':i 

~lfl11lJ~I'l'V'lml'l1llnNJ;Jfl1':i i 'YIJ;JI'l'Utl.:J i 1J;JI'liJtl'ltJ{ 1l ~ :J.Jln'YI~m! t!Vt~f!.:Jll'l,f'W~'W 
t! ~numllJ~l'W'Vll'WmfJ 'l 'W 'Ut!'~ i 1J;ll'liJtl'ltJ1'1lt!'~eh'W 11'lnumllJ~l'W'Vll'Wt'lli f!utvh t 'V11u'W 

I I QJ 9) d. 9 
(Thevenin Equivalent Resistance : RT11 ) 'Utl'l1'11l ':i11HI'lnl'll'ln'W:J.Jln'Wt!V!'V'lfJ'I 11'1 



de circuit 
with source 
and resistors 

(fl) 

de circuit 
with source 
and resistors 

(fl) 
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1 

f 
~ v 
~ 

i 
2 

,------------ ----------------------: I 

:~ 
' TVTh i [om 
' ' L---------------------------------J 

wom 

2 

('U) 

r--~-------, 

i Rn, 

!~ vwm 

2 l _________________________________ j 

('U) 

. . .. .. . .. . . ... (4. 16) 

VTh 
Ywm = x R;n 

R;n +RTh 
. . . .. . . ... .. .. (4. 17) 

(5 8) liJ 91 ?1 • 91 "' "' 
J:llJf)l'j _·- 'il~ !fl!lJ'Wfllfl11lJ\)fll'l tJ.:J'il1flf11'J'1flflf) 

(5 .7) 

V R· 
Accuracy=~= m 

Rm+ RTh 

Vwm 
%Acc=--xl00% 

Ywom 

R· 
%Ace = ID X 100% 

R;n +RTh 

. . . . .. ... .. . .. . (4.18) 

. .. . .. .... . ... . (4.19) 
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I
X 1 -Xm l %Error=l - %Acc= X, x!OO% 

%Error=IYwom - Ywm x lOO% 
Ywom 

ct ..:!t iJ Ql 

llJtl Accuracy fltlfl1llJ\]fl\9ltl'l'illflflT:i1\9l 

"" "' "' Error fltlfl11lJ~\9ll'Hll\9l'il1flfll':i1\9l 

V worn fivuNfi''U i vJvh!rtv ili\9iviJll9lfl{ 

(Voltage without Meter) . .. t1J;J~ (V) 

v wm fivm 'lfi'U i vlvhlrlv11'l~1(Jiill'lfl1 
(Voltage with Meter) . .. t1J;JI'f (V) 

. . . . . . ... . . .. . . (4.20) 

~-uuh:i~ 4.5t1J;JI'fiJll9lfl{iifl1llJi1m~lHYivJvh 20kQ / V ;'lVl'Ui'l'l SOY 11'luNfi'Uivll41 

l'lflfl~fllJ R 2 1'U1'l'il-:i 'il'lfll'\.11tl!Yil 

"'"" 0 1fi'YI1 

n) m 'lfiu ivll41~rilu i~ 
' 91 ., 

'\J) fllfl1llJ\]fl\9lfl'l'il1flfll-:i1\9l 

1'1) filml:wNI'll"lm\9l'il1nm-:i1\9l 

lOOV 

200kQ 

E 

IOOV 

E 
VTh = Ywom = ( )R 2 

Rl + R 2 

IOOV 
VTh =( ) x 200kQ=SOV 

200kQ + 200kQ 

RTh = R 1 // R2 = 200kQ //200kQ = IOOkQ 

kQ 
Rin =S x Range= 20 - x 50V =lMQ 

v 

Range 
SOY 



' 

R in 
Ywm = (R R )Ywom 

in + Th 

1MQ 
Ywm = ( ) x SOY=4S.4SY . .. .. # 

1Mi1+100kQ 

"" Y Th l"I 'Hl Ywm = ( )R in 
R in +RTh 

lOOY 
Ywm =( ) x 1MQ=4S.4SY .. ... # 

1MQ+l00kQ 

Ywm 
Accuracy=--

Ywom 

Accuracy = 
4

S.4SY = 0.909 = 90.90% . . . .. # 
SOY 

"" R · l"I'HJ Accuracy= 10 

Rin +RTh 

Accuracy = lMQ = 0.909 = 90.90% ... .. # 
IM.C1 + 200k.Q 

Error= 1- Ace = 1- 0.909 = 0.091 = 9.1% . . . .. # 

X - X 
Error= 1 m 

xt 
SOY-4S.4SY =0.09!= 9.l% ..... # 

SOY 

OJ I .ci 1 o'~ tl .d 1 "'"' o' 
~18f.IH'YI 4.6 1~\9llll~Hl'.i A lJ S = lkQ / Y , R m = 0.2kQ , Range = SOY~~~~ 1~\9lll l \9l tl'.i B 

lJ S = 20kQ I Y , R m = 20kQ , Range = SOY ~.:Jfl1'U1tul11 

n) lJII'lt~1 A 1~m.:J~u1vlVh'llt~.:J R 2 1_~1'¥ht'.iu~~iJm 1llN~'Yim~t'Vi1h 

'II) lJII'lt11 B i~ll'.i.:J~UtvJvh'llt~.:J R2 L~l'Vilt'.ill~~)JmlllN~'Yi~l~l'Vi l t'.i 

150V 

50k 

Range 
50V 

83 
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"'"' 0 1'1i'Yil 

RTh =R1 // R2 =100kQ // SOkQ=33.33kQ 

E 
VTh =Ywom =VR2 =( ) x R 2 

Rl +R 2 

lSOV 
VTh =( ) x SOkQ=SOV 

lOOkQ + SOkQ 

l'll Rin , Ace , Ywm 

kQ 
Rin = Sx Range= lk-x SOY= SOkQ 

v 

Ace 
__ s_o_kn __ = o.60 
SOkQ + 33.33kQ 

Ywm =Acc x Ywom =0.06 x SOV=30V .. ... # 

Enw =I - Ace= I- 0.60 = 0.40 = 40% ..... # 

Error Xt -Xm =SOV - 30Y =0.40 = 40% ... .. # 
X 1 SOY 

'111 Rin , Ace , Ywm 

kQ 
Rin = Sx Range = 20k -xSOY = IMQ 

y 

Rin A cc = _ .........,"'---
Rin + RTh 

JMQ 
---- -- = 0.97 = 97% 
lMQ + 33 .33kQ 

Ywm = Acc x Ywom = 0.97 x SOY=48.SOY .. .. . # 

Error= 1- Ace= 1-0.97 = 0.03 = 3'% ..... # 

"' X -X SOY - 48.50Y 
'li'Hl Error= 1 111 = = 0.03 = 3% .. ... # 

X 1 SOY 
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' ' " Q.l I d ,..1\IJ g} I i ole, <f ~ 9/ Q.l I Q.l d Q.l j} i rl 
1l1f11WHHJ1\l'Vl 4.6 'tY~lJ !~ll 1 l~l\9llJ !\9ltJ"j" 2 !fl"j"tJ\l tll\91\lfJlh!l~!~f.llflU!!~l !d~\91 

U!l9lt:J{~iim1:JJ I l'tY \lf1l11l~1~m \l~u !vJvh ~~~1m1:JJ~~'I'lm~1l1flf11"j"1~~1n1TI11v~rh 
" 

" ""~ 9 !li) .. ""' .. ., "' IIJ •• I-~ 'l !liliJ !li ' !li "' "' 
f11"j"!~tlfl !'If !d~\9llJ!\9ltJ"j"l~!!H~U mrn 1'11 !~fllfld1lJ\)f1\9ltl\l1l1f1f11"j"l~\j\lq'~UU 

" 1l~W1J1"j"W1llfll1lJ~1U'Vl1Ufl1t.J1WUt:J\l1l~~ih\9lt:J{ ( Rin) '1Jtl\l~1Ul~UU1l~~~1lJ1f1fll1 

m1:JJ~1U'Vl1U!Vimmhmiliu (RTh) 'lltl\ll\l1J"j"~1~1ilurl1vh t1'1~~1:JJ1fl1l~·vh1M'1~~1~ 

fll1:JJ\Jn~v\l:JJ1n\911lJlD~lt.~ 

' .,.... I <:1 !ll 'l !ll ""' "' !ll 'l !ll !ll 9 
vr:HU.IH'fl4.7 \9ltl\lf11"j" 1'11!f1~ Accuracy= 99% 1l1f1f11"j"l~1l~\9ltl\l !'l1fld1lJ\911U'Vl1U.fl1f.l !h!'Utl\l 

"'"' 0 11i'Yil 

1 l~~lJ!\91 tJ {~~1! rJurl1 vll'IJtJ\lfldllJ~ 1U 'Vl1U!Vi f.J'I.J!vll! 'VI llJ U 

Rin 
Ace= 99% = ----

Rin + RTh 

0.99R Th 
Rin = = 99RTh . .... # 

1-0.99 
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3) t I QJ 

fl) 'fldllJ\llll.!'VIll.!tllj f)'JlJ'Utl~l!\ll~~()ll.!1\Pl 

'U) 'fldllJ~ll.!'VIll.!fll()1l.!'Utl~l!~~~~ll.! 11'1 

~ Rm =2H2, Irs =50!1A ~~llli'l'l V1 =IV, V2 =5V, V3 =IOV, V4 =50V, V5 =IOOV H~~ 

H~~~~1u i'l'l'il~~ml:JJ~ll.!'VIll.!fllV 1urvh 1 ':i 

+ 

3. 1~'il':itlljf1'JlJ~ E = 20V , R 1 = 15kQ , R 2 = 5kQ 'il~'l.'Jl~Glfl1~1'flll\lltl{'illfl'll'tl 1 11.J11'1HHI'il.! 

tvJYh'Utl~ R 1 ~1V~llli'l'l 15V H~~ 150V 'il~cill.!~lHHI'iu1vJvhH~~ ~~ll'l11lJNI'l'l"lml'l'illfl 

fll':ii'l'ltVll 1 ':i ll'lV1'1i't~Vl.!1~'il':ilJ':i ~ fltiU~1() 

"" "' ., IIJ • .J _"l d " :; ' ., 
4 . !fl-:itl~lJt111'1 !Yfl"'l PMMC lJ S = 5kQ I V , Calibration Error= ±3% of FSD tll\ll~(Jll.!11'1 lOOV 

i'l'lHHI'il.! 1vJVll'Utl~ l11~1'll'iTI1~~cill.!~11~ 50V 'il~flll.!1tu 11l 'li1~H Hl'il.! 1vJVll'il~ \l~lJ!\lltl{'il ~ 

rilll~ll~ 

..:9 .d d 1 Q.l 

!fl~tll.!'VIlJ R 111 = 2kQ !'VIlfll.! 

fl) l1~1'fiJtl'ltl{ A ~fhlli'l'l IOV !W~~'fldllJ~ll.!'VIll.!tlljf1'JlJ Ra = 18kQ 

i fie:. tl d ' Q.l d. 3) 

'U) !1~\lllJ!\lltl':i B lJVll.!1\Pl 300V !W~lJ'fldllJ\llll.!'VIll.! tl ljf1'JlJ R b = 298kQ 
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~ 

6. ~9fh1:1 19i'lJL\9le:J{iJ S=20kQ / V ~'l ~l lJl~ 15V !1'1:1~ 50V l~!!~'l~UlVHh'U e:J'l R 1 1u1'l'il~ 

fl'l.~m :w iJ E = 20V , R 1 = R 2 = 500kQ ~'1 ~ \J~ 4.7 (fl) 'il'lrl1U1UI'I11 

fl ) ~l!!H~U ivHh~1~Jl1t~!!~l;l ~ ~1Ul~ 
' 'J) ~ 

'U) fllf111:1J\)fl\9lfl'l'il1flfl1~1~ 

fl) ~lf11l:IJ~~VW1~'il1flfl1'Jl~ 

·'"' 'J) ~ IIJ • .I-~ ., 'J) 'I 'J)'l ~., ~"'"' 8. 'illfl~u'VI 4.7 (fl) tll!!H~U !l"'l"'l'ilH'\Jfl'l R 2 = IOV m I 'If !11;l\9l:IJ!\9lfl~'VI:IJ Sensitivity 20k 

Ohms per Volt l~!!H~Ul'VJ~l'\Jfl'l R 2 ~1f.I~1Ul~ 5V, 15V, SOV \9ll:IJ~1~1J flf.l1fl'VI ~ 11J ':h 

!!~l;l ~ ~lUl~'il ~~lUrll!!H~U ivJ~l'llfl'l R 2 'Mrvh "b 
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11. 11~ \9l'ih~t~{li1TI1~'1ii S = 20kQ I V l1il~h 'hJ1~tt:i'I~U hJvh'UtJ'I R 2 lU1 '1 'il :i t1 '4 fiHJ~ii 
' ~ 

R 1 = 30kQ , R 2 = 60kQ ~'l"?;iHl 4.7 (fl) llllil'lfhu1~ 5V !!~ ~ ~11-J rlltfi' 5V 'il'lfl11-J1W'I11~1 

l!H~Utvlfh E ~f1t~ui11'1'1'il:i 

11~\9l'iJ!~tJ{~ij S = lkQ / V ~11-J~l tl'i' 5V ll1 11~\9l'~l~tJ{iicilUl~ 1 V, 3V, 5V, 1 OV, 30V, 

100V tt~ ~ 300V tltnfi'Vl:ilir:il'ild~l'i'1tiV11-Jl~tJ ~h 

13. 11~\9l'~l~tJ{ii S=IOOQ / V , Range =SOV l~l!H~UlvJVh'UtJ'I R 2 tfi' 4.65V 'lu1'1'il:itJ'4fiHJ 

yjij E =I OOV , R 1 = I OOkQ 'iJ'IfllU1W'I11~1'\JtJ'I R 2 

~ 

lil'IV11-Jl~ 3V, lOY !!~ ~ 30V '1iJ1~ttH~Ut'VJVll'UtJ'I R 2 l1-J1'1'il:it1'4ml1ii E=30V , 


