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nn (CPU) jn'i g-o unnn (o core) LI, Lfl1L 

(g Thread) 

(Turbo Boost Vi Max Boost) Jai 

GHz 

(RAM) tin'] rnI GB 

in'i TB TUflJ 

fl'11JJJJfl'fl l °TLfltJ 



9.. 0 

c. 6?JDfl1WUU 

& fl 1Jfl 'flJ ISOoo U ISOoo 

NJ1J L flL U flNJ1 

LtflLEI1'1 

flIUflThfl4€Ufl71 ii 

flfl' nnJnJ d'J 

.b 4flLL1 flfl1i1J NULL J0L1.J l 

V V 0 V V V V 01 

LUflfl114 LflL11J 
V 

-1n UT' 

fl LflJfl flQy 

Lfl 1Jfl 

flLflUflfl) Ifl : fl1flfl 

,1n1 n _ 

J]V1 

cvo Ø9 (\J')  

(i,'ii LL'1) 

n3Jn,  

7/ )-c)' _Y- fl3Jfl1 

(ii 

vu) 

flJflT 

i) 

nJn-v 



flQ U' 

inn 1U'U 

G). JI*J 

G).G) W flflL flflflflJffl vi rwh 

ij 'ju nin (UV-Vis Absorbance), 

(Fluorescence Intensity) LI nmiJ it (Luminescence) cuii Monochromators 

b, G)l, , , LI1 cn 

LL'IJ L'iJ Jflfl c v q v 

± o. 

& ij'u hiJiJ Condensation Control 

uvu - Lirv1 (Shaking) wij "Ldi'u Linear, Orbital Double orbital 

vdu Nucleic acid quantification, Protein quantification, Enzyme 

kinetics, ELISA, Microbial growth assays, Luciferase reporter assays Cell-based assays lci 

k. 1l'1 

n fllJLL (Absorbance) nuci' 

nnnki (UV-Vis Absorbance) 

(Wavelength) no- ULi nfl 'J1J1J Monochromators 

ci) J1t'UUJ 

ii)•i Li1J Xenon Flash 

k.ci1] vJvuuIiIw1J Photodiode 

. 1flflL LI1 o - .o CD ic o.00, CD ni 

Ici (OD accuracy) JiTh ± ci% o-1.o CD 

ici (CD Repeatability) JI ± ci% o-1.o CD 

ii.i& h Wavelength Accuracy bJL ± 1r 4't1UJ 

3h Wavelength Repeatability 1JL ± o. 4't14W 

(Bandpass) ii ci 

JtTh 'Lijuj nnn' uwr 

nrvi Pathlength correction 1c 

lli I fl1JIl c '1fl b ViJ II LJLl k ni 'WiJ 

fl IJ°l in W13J 

i.cn (Fluorescence) ci"i 

II fl1LIIIL1J1J Xenon Flash 

iin Photomultiplier tube (PMT) 

Iin.cn h Dynamic Range Jn'i decades 

Monochromators 

flL' II LL LY'v1 

Iicn.b	 (Automated z-focus) LIWIJflJ 

LL1 



l.ai.J 1fl1ULVu1J Excitation (EX) u, Lwu Emission (EM) 

LLi o-oo 1tULJ 141 UL14 flY 

il½ (Sensitivity) nhia Fluorescein i'Ju Monochromatorl 

ci'1J lct pM Jnn ciiJ pM Jn't 

flfl14 IL1NI1'1 

1Jfl1 flJ1flL1J LI,1 (Luminesence) 'nj½ (Sensitivity) ' nTj 

o amol ATP jjij Monochromator n'') 

I Thji c'ni 

o -1o% I sensor 

Infrared 

114 nli'd -% I juij sensor 

Zirconium oxide 
0 4 a ( C t, V (a a 4 

Un '1l4'lJ 1 11I4NnL tnn,JyI6a1AJ LLIJ/1 J'11 

Y1rn4lu1Ju1Jn-r Windows 1 nn'hJn'n4 

I.'o Lfl fli1,cf,7i' End point, Kinetic, Spectral scan u Well area scanning lcL 

an a3it'14lc un'i b wavelength 

fl1TLNl anT (Transformation 

Formula) 

flJfl1Jfl1LN1Wu1U11J1J 1iiri Linear, Polynomial, 

Parameter, f-Parameter, Point-to-Point, Logit-Log ii Spline 11J14$L 

(Protocol) un' n an ,'?hJ Standard, 

Calibrator ILI Multi-Plate LiUcf14 

Excel 1L 1J141114NiaanVfl JI'i1 

I ijn ''d' oo - Ico I co/bo 

n. nnJnai 

G1L) LLUI 114'I4 I 

cn. nnn (CPU) aun' o rnn'n (co Core) Lt LflI414 

(I Thread) i ii 

(Turbo Boost I4 Max Boost) 1JL1flJ141fl1 lJ 

14JuYfl l.o GHz 114TLJ 

N1flfl (CPU) 13J'1Lvu1J Cache Memory J'h41J (Level) 

14IJ141LJ14Jfl'fl lo MB 

'1J11fl (RAM) IJ1 DDR fl'1 U141lfl4EJUfl'fl GB 

IJ1 Solid State Drive 1fl'1 141 1Ul1414aJfl'fl TB 

114114 c 1'flfltJ 

(Interface) uijij USB .o fl1 'tfl4aJfl'fl 

aL 1141 n1aJnn I 1 114'14 114'J 

JLL1i1413J1A1LLUJ1 

cnJ UPS 1 '?Jln1l,n1aJny1 l kVA 
qV 0 

anLWrn 114'14 
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fl4Jfl'fl I ii 

fl 1'flfl'1'3J1J 1JJ G 'lJ 
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(I.b fl fl9 flfl1'?iTh NL 1J 
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m urn v 4 4 4 V 21 21 2/ 41 
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('i6 ivii i-) 
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nIJn- I 6lJ  

_4) 
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vu) 
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41 
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1WlJ G LR1 
a a a a - a 21 21 

). W nfl1 

nii (Microvolume spectrophotometer) 1 n vi (Cuvette) 

l. C] nii UV-Vis spectrophotometry Nucleic 

acids LnnJ1rn1 dsDNA, ssDNA Bradford 

Assay, BCA Assay ii Lowry Assay 2di ODboo °ctJ 1Ln'i')h 

Lw absorbance spectrum 1,c1 

r. (Multipoint capacitive touch) UUfl' - J 1% 

jn- 'i x oo HD 

. USB port ui Ethernet 

GB 

i. niJii (Optical specifications) i" 

(Light sources) (Xenon flash lamp) 

un Jin o 

4'c1JiLlJ'u CMOS linear image sensor (uni pixels 

.Gn fl1Y L&1 Wfl'1 LI3JWJ1 

(Wavelength accuracy) v'A'u ± 

(photometric accuracy) Wii (h 

A nok L3J) 

GrJ. 1Jfl 

1I.G) G) 1fl'fl 

IJ (Photometric range) vtiJ o,o nno A 1ifli'fl' 

mL	 (Detection limit) 

(dsDNA) W 

c. Jn d ' L') (Cuvette) fl1L 

Nn whn niz (Photometric range) Ei o.00 ct A 

(Detection limit) 'd'i 

(dsDNA) o.l 

G. 4qnJ (DNA u RNA) nnuij 

ii (blue LED) u'yi 10 UL W (red LED) 

UT1 bn 

1J Excitation wavelength 6U no- hJL3J 

n dsDNA fwh o. 

1 

o. (UPS) , KVA 

. niun - 

inI n1,J ISO oo 



G)Gfl. Jfl1L Jl LL'114l'1 in i imtii Ll,YW 

flj Service PM Certificate n' n ind'i, i 

G) 1J'tJ'fTh 

. NiUn Ufl'1N ISO oo:Ioxt flinin ijcnj 

s'm ISO/IEC iJoI 'wn 
V 6.1 6' I 67  V '1 2/ S - 

G)b. NJfl jfl j' 

GW11. flJ Li nniw 1LL iJljJ l i'itW. LL 

t 

. Jflfli flifl1 LLfl ii J -N 

V4 v v 4 V V V V 41 67  
. N LfljLrn,J L fl 1JE L4LLflifl 

fl 6? LflflJ LflUiJ 

'i'1Jfl'] IJ LJfl'tgU L1 1J LJfl1i 1Ji'U - 

flLflfliU'1 fl : ILfl'WY1 

1 5 0 01 41 V V c 1 0.' 410. 41 S 0/ 1/ 

Lfli€Wri' 

Lfli flW1 J1'1 
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y vj rnnni 
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flTJfl'1 
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'I' 6 iE1 fl'3Jfli' 

nni 

(iicn'i iu) 
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0 4 
b icr 

fl 1HlJ 

G). W € J-i nnni urc'i 

(Single Beam) (UV-Visible Range) 

l. (Absorbance Range Photometric Range) i' -o.cn n.o A 

nin'i wiW ni u (%Transmittance) iLd a - @oo %T Mnn' 

cn. o — ntu w 

.	 uni (Monochromator) 1uu Holographic Grating Ii €vn 

L LJ 

. ju (Detector) Silicon Photodiode n'i 

. (Spectral Bandwidth € Slit Width) LJtu 1.o I1JLJ 

(Wavelength Accuracy) ± o. 

(Wavelength RepeatabiUty) JiTh ± o. 

c. (Baseline Flatness) Ioo - e,000 'LJt,Ti'4 ±o.00le A 

cc. qj'u (Stability) oo 'uL JJh ± o.00l A 

o. un' (Stray Light) ui teteo huwr L3JIi o.o %T 

. Jn (Noise) 'Yij oo wci LJL1 ± o.00 A 

e. (Photometric Accuracy) a - oo %TbJtTh.j o.le %T, 

a - o4 A 1JLfl0J ± o.00I A — .o A bJLfl1 ± o.00c A 

n. J1 fl n1LL (Photometric Repeatability) i' a - oo %T 

a.vt %T, a - o.ct A L3JLPh a.aoe A LLI' o. - e.o A 1JLi1 o.aol A 

G. rhii fli iu Tungsten-Halogen Lamp fl''] L L''1 

L1Jl Deuterium Lamp fl' 

G). nLnTJ fli Deuterium Lamp a Tungsten Lamp 

b. 1JfliNl 1J3J LLth 

Gb (1ThLW1J LCD TFT Jn71 

b.Ie J1 LLfl fl1Z11Lfl (Scanning Graph) n1 EL 

e'.Q e I,L1J1J ijjij Absorbance (Abs) LIl 

Transmittance (%T) 

eb. (Calibration / Standard Curve) 

G)b. UYW17]3J L 1flfl l 

,aaa 

J€1ZI Cuvette ea Jfl71 i 

G)c. flJ iin€iji 

Photometric Measurement 

Quantitative Measurement 

Wavelength Scanning 

Kinetics Measurement 

Multi-Wavelength Measurement 

Gb DNA / Protein Measurement 



G)G. 1i L1L nULEV LLL Lfl JI 

o. fln' Lwul, Excel, Text File 

k. JnflLrra 4 

Quartz Cell jifl o Jfl' Ij fl1 

1l Glass Cuvette J'1 o L3J Jfl7 fl4 

r a 't*h (UPS) in' kVA in'u 

fl 111 fl'1J'fl fl' G) li 

cnini G) 

nin -i (CPU) in' n'n (c core) ui 

( Thread) Lfl1 un'i n.ii GHz -flfl g 

(RAM) jni GB 

1cn	 Solid State Drive in'' GB ifl 

c) WflU 

JflT( EJfl' 1fl 

WL o I' o , 

lDfl, flfl Uflfl I ii 

ui n i (Preventive Maintenance) 

l. ln ULfl (Calibration) wii ISO/IEC oI an 

Nfl1JLJJ iJic LL an 

b. 

. N JTh N1Jfl 'Th ISO oo 

t?1n 1uin- 1u LL1Ja 

no. ini 

van niI ianw u'i LL 1'n1 
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UtJ1n1c1111JtJ%4 1Ufl n 

iJfl iwiru i''u 
g). flJLWflT fl1fl1J 

• flfl '1U'1J 

Gfl. flL1VJ1 TU' ci 

G). G) fltWfli1 1U11 
I - V 

G).) flJ1T 

iJ o-io a  a1n  (rpm) n'i 

YU14 LLULflfl 1JJ 

Io°C L1J1 -' 

fl4JJ Jfl Lit 

fl'1 fln ii PBT 

(Polybutylene terephthalate) Jtin'i 

1'W1L o-,000 

.b Cordless Bath 

G). 

&.c di ijij Electronic lift 

G) 

41 I 41 I 4) 41 41 41 I 

.G)O fl flJfl tJ) Lfl€JWJ 

G).G)G) flJc1J IP1 

g.&J JnnwTa'tthi 

G).G)l) ULWULLfl U Jflfl1J LJU n' 

ijia. Cleaning port flJ1JU Lfl 11 

LflflL flfl TflflU 

dij pear-shaped 1Ja1a l/* 'nJ UU 1J 

ln id'iii pear-shaped 4 JE tx/* oo '11flU 

ii pear-shaped Iia I/cn 1u1J to 3Ji 1U'1J I1J - 
&ct di pear-shaped /cnt FYii oo iUTL.J t 

ud!h4nJ 6U cw/10 YflJ '11UTh 1J 

(Vapor duct) °rnt 

LLJn L Flask (combi clip) 

1flUfl3J 'VLflU 

Vacuum seals N1fl PTFE LLin] NBR 0-ring ru'n 

hu ii i mu t 

4) 

n1cTh1U 

LU mflWl4d1 Diaphragm ivmn EPDM/PTFE mnn 

JJULkNU Diaphragm nJ 



fl Jt3JThJ 

cn 1fl in iT 

kc inwain i'in'i 

i j'au in'i roo arnn (rpm) 

1.b 'nl di jrij'ini 5rnni 

ii 'ia LCD €Jn''i 

i1Jflil, n iiJai 1LflL )L'?J 

rn 

nin'-1n -1tJ 

I Dynamic JLL U JalJ 

J'?Ja L ThLJ L'fli''NiU 

Eco mode 

fl 3J Manual, Timer, Pump continuously ii Drying 

'iJi Manual iunl.J, 

fl3JLJ14 

Timer 

I4J Pump continuously L€Y n111 di 11 nnin 

' Ji5 L1 

(1'13J Drying i3Jifl flfli JW1U 

i'iJ nriii nic 

4 4 4 
m. gj' n flW41fl4JUI,'JU 11fl LA fl 1NU 

i I Ii I I 

9, tj V I 

ThG iUfl VJ'U Yi1J' I Jfl'fl n 

nJ i'hin Stainless Steel L 4fliL4 

ni iflili 1t /lT II'lJ o.b Bar 

-o °C lc ° iuii ± °C 

Jfli 1JfliWWYfl3JIJt o i1 VI cx C II 10 i1 a C 

ii ru di (Set temperature) II (Actual temperature) 

LJ3Jfl1J 

- idiin'inI4EJ1 I 

IIJ'Ua Compressor II Motor 

4Iai 
Jnwbnanni 

Ii Ui'1'in 

nniinrnnli IInrnnn adi 



nJni 

cn LflNflI Jfl SO coo 

LLYJ'1 Lfl1IW 
0' 01 tl 0101 I 6) 01 01 0 I 01 01 0 I 6) '1 

14€N flLL1' 1A 1AWJ L1?1 L9/1J 

ct 

t ln Jfl 

1Ufl J fl LJL14 

LflJlJ'] flJ'?J€ LL flUflU 

L /lfl1JflT 

01 66) 01 0)01 6 
: LflU01Wfl 

jd'i fl fl{U 

n1ffwi J1'1 
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