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3 | Alo]H-= MOSFET (Metal Oxide Semiconductor Field Effect Transistor)Z X33t 4= Qit}.
ATH.

IRAA (2100 38 = (30002 A7bH = AFE A = 9la, ool wE, ZEAAM (210)%= 3% =
(300) & I7FH = AFE F7HAA PR WH&9] Afo] el BHA 319 d= (300)9] £%& AsAlZd 4 9laL,
=, 8% = (30002 I7FE = AFE AEAA " d= (300)9] SE7F Wb RE Aojd 5 Q)

A271F (200)2 Z2AA (2105 T

4

s

Z2AA (2100 AAREZEH FAHE 25 JRE XY § dx, o]d ok, PCRS 3 vg dAHE =
T z2aded mE 3Y A= (30009 EE HAIFeR = Aojste], wE] A L T2 uE
2% 3% = (300)9 RE7F FARBIESE Alojd ¢ Qlrt.

PCR2 A (Denaturation), 2% (Annealing), 217 (Elongation)®] 3©tAI7} slute] Alo|lE= FA L, z+7:
o] BHAlE AR U8 2% 1S 8= . mebA, vE AAE & 23492 PR 3tHA (‘ﬂ”—éa—
A7)e mE AY § 9on, dF 5o, 2% I2ude WA W= 95 C A% ©@AlE 56 T 283 A%
WA 72 O 9EE 448 £ 9

271 (200)L #=w|g]3to] (Raspberry Pi)Sl AY 4= dt}.

v

¢}

18 3= (300)= 944 77 2 2715 7F A37]1d (310), A371d el wix=ar o E¢ko] A37]de] 1A
A v A (3200 2 g4 U A (32080 2¥HL 2 sgES EIeke I

o |o o i
L =D VR w A o
T
ke
o
Ho
w
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N
rlr
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H
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X,
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N
o
rlr
2
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oX,
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&
K
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N
w
N
£
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N

Z ox
9,
o2
mf

(] r_‘Q
o
k1
o
i}
+

(310)9] AAlE B vhe Ad (32007} B8 D4HES AT £ Y 2AE ARGl AEE 5
0134, dE Hof, AW (3200 frel etolEdd F glr,

(320) 4ol &= & 3FES FIsle fHo] mEE &
135 Ak

A v AR
e, gahe, eolEclMRMlolE, WMEie,
= 2



[0079]

[0080]

[0081]

[0083]

[0085]

[0086]

[0087]

[0088]

[0090]

[0091]

[0092]

[0094]

f
s
Qﬁ
o ¢
X
ot
oX
i)
),
%0,
o

Alefo] w2 PCR AX&= S (40002 ¢ xgs

WgkE 45 mLo] 2-o}] -2 .
, ke Fmrb Z4ZF 150 mM, 300 mM, 450 mM, 600 mM, 750 mMo] ¥%== z}zhe] ol

A1717]1 918k PCR FX&= gh=dlgde], PCB BE, 5|9 si= 9 s
017} At PWM (Pulse Width Modulation) Alo] 2 &3

Oxide Semiconductor Field Effect Transistor), Z#H#, 2% ZHS
(MLX90614) & nlsllon, Al=®e9 93 T2 IDIHUYS T3 AFsiglct. g=udeolE S Ay
7ated 7}@‘9 89 o] e WS EEAME Fd SAsta, 4% ol wel PID AlolE E

ol

o

mM, 750 mM F%=9

2.9l FEZ 150 mM, 300 mM, 450 mM, 600 mM, 750 mMZ Z=7}A]Fe ulel ™
1 } 38

ZIHSd 10-2022-0145136

B AR/ 58 5 oglow, ool W, dd = (3009 L% AEEel $74E 5 9

xgete gdo] A37|F (310) Zdoll wixE B v AR (32000 $AH R IHE
S MG EEA A Y Aol whge] dojuiA FA4E ¢ k. & 5], 9T
2-oln = -2-w el -1-Z 2 2 (2-amino-2-methyl-1-propanol) 24.4g¢} ®HAFS (silver—
3, wRE)E o] &ste] oF 302 Bt Aol ¥, wwke] sy ik £S5 uAH &
= A Hoﬂ e, 92 Yol 130 ° CollA 1AIRE &<t ¥kgA1713, ¥kgo] g5 g 3|8 =g o

»
E

A (400)2 A7 (100) 2 Al27] (200)9] A=l wixjd 4= 9la, A (40002 v AHd 2= =

T2 39 = (300) Al wix®E A&, A17) (100) D A27)F (200)L EFa| 7}o)
'

)
Al 4 Qlar, PCR A12=8) (1000)0] 2w (400)0] FHHOo2M 9 &3 £} gy

o Arelol olste] W AAF AEEh et olF AAdE ¥ une dAs] 9
ol W97 ol AAel] oste] @AHE AL ohth,

T+ 719 3|8 H=F TH[3 PR ZX 9] A=

-E-1-E 23k 24,4 gob ©AR 9.12 g ¥aL, WR]E o] 8dte] oF 30+ T
KN

3 S T "HolZ= A3
g5, Q8o gof 130 ° ColA] 1ARF Hr
wyste], T 33 e sy H=2 Azl

Heol Ers zAsle] Y dm=o] g8 HA e} mM, 300 mM, 450 mM, 600
e gojo] ZYE AYAS] WAG, Q17h Aol uhE 1% & o= HEES 34

h=
oA Bl 4= qlte], VAol FXTF 450 mM o]} A-ol= 7§

150 300 | 450 | 600 750
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[0095]

[0097]

[0098]

[0100]

[0101]

[0102]

[0103]

ZIHSd 10-2022-0145136

A8 (Q sqil) 11.1 1.25 0.366 0.334 0.306
i, SEE WHAA U} Al dE AR RS SRANE W, w5 % % 20 A kel
600 i ol4Fe] ol A AFol o ol FAEA B AL A
2
SR QI7k Agtel e A (A)
150 mM 300 mM 450 mM 600 _mM 750 mM
0.5V 0.016 0.164 0.56 0.587 0.676
1V 0.036 0.318 1.093 1.196 1.307
1.5V 0.057 0.497 1.576 1.747 2.001
2V 0.081 1.017 2.072 2.372 2.87
2.5V 0.115 1.242 2.41 3.124 3.618
3V 0.15 1.68 2.988 4.23 4.29

ada, gakeo ol Q7F HYS WIAAVIY &= A5ES SHI}ES T 6% & 794 sk 4
%ol B arziso] A#e 8 == 750 mMe] HE¢F 3.0Ve <Al Hul 8 ° C/secd HS 3H
E2ES s A Fast

AAle 2: PCR ¥+8 HU}

AztE PR AAE o]8ste] PR W& 7t

AT, AALES} SAHREY Aozl FFE

o}, PWAIGE 0~100 Alo]e] Zkol|= & saturations
=9l 90% ShEE 3 Alo]E T A QAJ7Fo] 40%7}

Bl RS, “H PCR Atol &< 7333 gk A}, 30 Afo]E& 204 whol] $R¥ +
Kol

o
N
>~
=
o
il
o
rﬁ
o2
1)
i)
o
2
2
N
S
ﬂJR
Jl-}

= % (heating rate)®} ¥z %% (cooling
, B U REo] A #et ]E‘ Jﬂ‘:7} Al PCR FA A ko= Age] &%
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k1
N2
N

— —
co o %)
T

o7}
—

Resistance (0 sq)

150 300 450 600 750
Concentration of silver carbonate (mM)

—a— 150mM Silver carbonate
| —e— 300mM Silver carbonate
4 —a— 450mM Silver carbonate
—v— 600mM Silver carbonate
| —e— 750mM Silver carbonate

W
T

Current (A)
M

0 1 2 3

Input voltage (V)
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Heating rate {"C/sec)
£

N

,-H""Ff

0

150 300 450

600

750

Concentration of siilver carbonate (mM)

g
e

@
T

Heating rate (°C/sec)
M =N

0.0

M L 1 L Il "
0.5 1.0 15 20 2.5

Input voltage (V)
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k1
N2
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Temperature (°C)

k1
N2
©

Ramping rate ("C/sec)
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U
80 | I h ‘l X |
70 |
LTI | '
| (G
so-qﬂﬂl' h'q'll
N
50
0 200 400 600 800 1000 1200
Time (sec)
12
10_.i..i..o.ic...ico.'to.....*..c
8_
AT T AL PR P L TY T L L AP T A
5_
4_
_ * Heating
a [ e Cooling
i 2 | i s i M | s i
0 5 10 15 20 25 30

Cycle number
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