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300 ... Low pass filter unit
400 ... Analog-digital conversion unit

(57) Abstract: The present invention relates to a differential mode converting device and a measuring device using the same, and can
comprise: a target resistor for measuring a resistance value; an input mode converting unit, which receives, in a single-ended mode,
an input voltage provided through the target resistor, so as to convert the same into a first difterential voltage and a second difterential
voltage which have square wave forms symmetrical to each other with respect to a reference voltage and output the same; a chopper
unit, which receives the first differential voltage and the second differential voltage so as to output a tirst chopping voltage and a second
chopping voltage which have direct current forms symmetrical to each other with respect to the reference voltage; a low pass filter
unit, which receives the first chopping voltage and the second chopping voltage so as to output a first output voltage and a second
output voltage with a minimized noise and offset; and an analog-to-digital conversion unit, which performs analog-to-digital conversion
on the first output voltage and the second output voltage so as to output a digital signal corresponding to the resistance value of the
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A S AAZ 7] w0, @A (single-ended) U =2 Z Q2 & w2
AA71715, d & 5o dm7]7], FHE o AA77]ed = 29 325

AlA A o7 x4£0}7 olHrl= A 7 9

[5] o] AAee Mz, g RER QHE AH AT E AE RER
mskete] 29 Fmel A 4E s vbet S ol A BE E A S
A3 g,

(6] ¥k Aol Bl RER QEE NEE A RER
Hgksle] 29 329 AE Y AEE Ubely, 29 3R A FH

Z
A& & ol E 71-t] 2] E (Analog to Digital) ¥ 3+3}o] A& A8 w9} =2

TAllsS AT g = Ak BE S AR S o] &3 A5 A E Al wskaat

=
AA A s

[7] ok o] o] A A]dof W=, ¥ S v B (single-ended mode) %
e ol V| A AR ME A= 70 Fuf ] Al A At %
A2 2bE FAG o R HEtslo] el e FE W3R AV Al Abs Agt
A7 A2 ZbE A dE Rol AV Ve A AR ME A H e A
Feje] Al 28 A E A2 2 AskE EHeteE 295 2 AV Al 2
At R AV A2 28 AGE dE ol molzef R AS HASIAA Al
8 A L A2 &9 Ags E98st= A9 59 ZHEE x5l A B
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1 3-(chopper)(200), A1 % 53} H B ¥-(Low Pass Filter)(300)& >~ &3 4= 9l
[24] 1o EA] g vkl o] BF Al A BH(R, ) A LS S 8EaLA) sk A3
=)

[25] Y B= WEHE100)= A3 A (Vop) = T K E(single-ended mode) &
A H ol 713 A (V) S THOE AR A == 739 Fej Al 2s
A (Vi) A2 25 AL (Vo) &2 W F3L0] 881 oS 3,
[26] olg)d 98 R WS (100)= Al =Z7](AMP1), A2 ZZ7[(AMP2), A1
WA A4 2291 %](102/1~102/4) R A1 WA A4 A (Rya~Rua) = TS 5= AT
[27] Al TE71(AMPD) = SA 8t 12t 5h= B A 3RS A H A S 7F A8 B +=
91 = Y(inverting input terminal), 7] A $H(Ve0©l U= = A2
(non-inverting input terminal) 2 A1 25 A (V)& EH 5H= A1
o7 AdE 5 vk
12 SZ71(AMP2)= S8 8kl A} ah= B A Reen) S AW A1 E7F Y H 5 =
91 = (inverting input terminal), 7] A $H(Vep©l U= E = A4

3
21 = Y(non-inverting input terminal) E A2 25 (V)= == 5H= A2
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A2 TE71(AMP2)9] A3 ¢
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FH71(AMP2)9] A3 A=} 7L Ereo] A= Z,: 9)
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EWMQwﬂﬂgwm”ﬂﬂﬁﬂ%ﬂwo , 522 R 3 2bol] AT vhe}
2ol A1 28 A E(CK)Y =24 H slelhigh)7F =9, Al =912 (102/1)E
T3l A1 AE A (V) Vo A F0] A = 51 A2 291 2])(102/2)F 530 A2
AHE AL (V) & Veerra A o] A E 5= v o] F 28 A G (Vawpt R Vi
7N A Ve THELE AE A Y= JEl2 S92 5 v v, A2
22 21 3(CKB)2 =4 dlo| 7F ¥, A3 29 X](102/3)F =8 A2 2%
AU Vamp) ™ Veera A S0l A 51, A4 29 X](102/4)F &3l Al 2E A (v
anp) S Vit 1 SF0] A2 5= vt o] Aol = F A8 A F (Vawpt B Vawp2) =
IR EHAAE BV AR (VS THELE AR A Y= U E 7AE 5
ATt Al 2 2B (CK)9F A2 #8215 (CKB)E B3 W o] =e] 3 E
ZhxIeh, uheba] A1 22912 (102/1)9F A2 2291 21(120/2)3= A3 229121 (102/3) <}
Ald 2912 (102/4) 9] =] e 3 A koo, o] 2} 2 A1 F¥ A 5(CK)
2 A2 £8 A S(CKB)E Fwohs 28213 dA 7)ol ofs) A = 9lom,
ol 3 F Az LAy FE ATl upE A X 5(102/1~102/4)2] F =
AL 26 R E 7o T AH R 7V & g
[35] xﬂl AR Al FZ71(AMPH Y Al 8 e Al E5d Ako] o
A 8haL, A2 A @R A2 T-F7[(AMP2)9] A3 o & vt xﬂz S9d
Abolof] YA 4= 3) .EE@, A3 A B (Rys)>= A2 229121 (102/2) 2} Al
TE7(AMP1) Y] A1 == Alololl 91 A 8FaL, A4 A 3H(Ryw)> A4
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[40] Al 1 RSk, B ouge] AAlee] 2 AF R W

s 1.

—),\_A A .
A1)
95 200)%, 98 BE HETA00) 2 AL A H Y (V) 3 A2
A Vamp) s A5 ol 712 A (Vi) S THEE M2 A 5= 27 G2
A1 2 A (Vo) B A2 28 A (Vao) S 85 7 Ut
[41] o] ]t =T H-(200)= & 1] =A| 3k vle} ol A1 A& ﬁ?ﬂL(Vdmpl 9] 9]k
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[42] 10 A3 ke 7o) A5 29 X](102/5)9] dehe 1E 2= W 311 (100) 9]
A1 ZHE A (Vi) S S8 3 A AR 51, A5 291 2](102/5)2] BEFF L= A1
23 A (Vaep©l 285 7 3l
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[56] Al FE71(AMPD) = S48t 12t 5h= B A 8RS A H A S 7F A
91 = Y(inverting input terminal), 7] A $H(Ve0©l U= = A2
-inverting 1nput terminal) X A1 2HE A (Vo) & 59 8H= Al
:FLH = ‘F /\1\
71(AMP2)= 54 o}ﬂx} Stz B AR = A A 27 A5 =
(inverting input terminal), 7|5 A $H(Ve)©l 8= &= #l4
(non-inverting input terminal) = A2 25 A (V) S =2 5F= A2
o8 F4 4 ALk
gk A1 R A2 71(AMP1, AMP2):=, ol & E°] 7 7119 &bz ¢t
%-2-7](Operational Amplifier)E 2313 5 o). thgk,
A9 o), 717 5 Aol kit @ Aol B e
L EPLEE TR PR R
5 A8 7 A olsfsor & Ziolu}
1(102/1)+= 9= A K (Vpp) & T2 A ko] AAH 4L, =
AMP1)9] A1 4= eb3t 71 ghdbo] 1 A2€ ZF A
29 X](102/2)= Al T3 71 (AMP1)2] A1 ?Jr 1 ddko] AAE A,
=71 (AMP2)9] A|3 o = e a1 Bfdol 0475 g = 3
2912 (1023)F 98 A (Vop)H T deke] A2 H 51
AMP2)9] A|3 i et3 71 ghdbo] 1 A€ ZF A
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