>WONWOO

SYSTEMS CO.,LTD

CATALOG

HRA|L-Z A F 7R

\, J \\ o~ Y

: Modular Spectrometers
e e300 , Echelle Spectrographs
—— Reflectometers & Emissometers
Hyperspectral Cameras

Oxygen Sensors

LIDAR Sensors & INS

Light Sources

Calibration Standards

FIA/SIA Systems

Optical Accessories

Thin Film:Thickness Measurement
Integrating Spheres

Transmission Spectrophotometers
LED:Testers

Optometers:& Detectors
Monochromators
Monochromator based Systems
Photobiological Safety of Lamps
SWIR .Cameras

Solar Cell Simulators

Infrared :Cameras

Optical Pyrometers

Infrared Accessories

Optical Glass

@»wowwoo

SYSTEMS CO.,LTD



Contents

B ] o 3
A /A BT 5
B T Ol 6
b A M 8
RO Tk A A B INS 9
O L 11
LD B L 12
0 R 13
LA SIA A A ] 14
A O B 15
B O M M ] 17
O Tl A B ] e 19
B L 20
B T BT 21
LED e Tl L 22
A R EA A O I R Ol B e 24
e T O B 25
B D O B A A e 26
MBS P RICEH| 27
SWIR ZHDHE e 28
B A B O B L 29
B Z O 31
A R | 32
O R ] 34

|1 |FESEENTES



>WONWOO

SYSTEMS CO.,LTD

About Wonwoo Systems

(R USAAYZI €22 =5t

o

25 A2 R H R[S

=

LetAg|0l=E

(F)UPA AR
A 1068 209=

F4:107072 MEA! S27 LITHE 171 38, 1065 2092 (F)dRAILHZ
TEL (02)533-6720 FAX (02)533-9614

T2 UMM AU Uy YHo =2 108 Ols
dFY ‘Medgzsw” Ee UL IALHL 0N Sta5H0 52 0lF
=]

2f: H|B|AO] Ao “ATi1 7HE 38"2 ZBMSHO], JH|E QU|A™— A1 2[5 230 T4t

N
HU
n
>
il
o
X
®
(@)
rE
M

www.wonwoosystem.co.kr In



=37l

Spectrometers

®m UV-VIS-NIR £27|

*Absorbance Setup O C E AN S R _E_%'. 7 I

Computer Balanced Deuterium
Tungsten Source

WE AHEY 8IS 45 U 52 SNR A5
ZHESHL CHFet off 22| #|0]40)| 218t
S~
USB Cord % Z 7;"'5;2'- 7}%

— Patch Cord

General Purpose
s Spectrometer

/ kit DA Z 2[5t SRA
: / Patch Cord Transmission Dip Probe —Tl—jcll-E% _?_l?_ R6
————
llustration not to scale —

=

OCEAN SR OCEAN FX OCEAN ST FLAME

HEY
D4 8S YHO{L SNRR |- 2E4,500 A7
2|H3tE g5 - USB 3.0, SPI.
. - BtEYE 2ol AtsStHE L ‘?.'H'i" Giga bit
= Mz 7= Ethernet, Wi-fi 802.11
- Chrst Of E2|A| 0] Mof 2 | a/b/g/n

- Zat=0 BUE SRS TRNA ‘DNA 2%
- CHEHZI O] M| 22t0| S2& | - Rapid kinetics 2% - 20|A4 E435t
onmaiaoy |- AR B 23 L ZOjo| W2 2ol 27 |- SER 9o Y 2Y | 247|7]0] OEM HIE
KRS | Ba w moyet Aneey |- w2 2UEE HE A D2 H0f 2UIEE
SEO| st ojE2|#0|M - el2tel QC &4
185 - 1100 ] 185 - 650 (UV-Vis) ]
THATH (nm) (configurations available 200-1100 350 - 810 (Vis-NIR) 190 - 1100

(Grating AMEH) (Grating MEH)

within this range) 645 - 1085 (NIR)

ESAE 0.8 nm (FWHM) ~01-
(FWHM) 1.08 nm (FWHM) w/600-line/mm grating 2.2 nm (FWHM) 0.1-10.0 nm
SNR(x:1) 380:1 (single scan) 290:1 380:1 (single scan) 300:1 (at full signal)
Integration time 1M0ps-19s 10ups-10s 3.8ms-65s 3.8ms-10s
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: LASER L}2H2A

, PLASMA &4, &

7| High Resolution Spectrometers

N2

OS2 AHo]Eof =

{)_OceanOptics - Zﬂ%no:' HRZ HR4 HR4PRO
0|4 EME} IHA SHE U YEM EA0| 04
3 . LAJVL-Vis-_lI\lIR S8 20FE T E 3 S22 FofH & P o=z Mg Qs
Ocean HR Hs _Zﬂ?‘s B
HighResolution Specromets - 2451 AlS O 22 H|(SNR) Als
190- 1100 nm
Rk - -
F2ITH 220-1100 nm 220-1100 nm 200 - 1100 nm
DS AE ] i ~0.035- 6.8 nm
(FWHM) 0.08-7.12 nm 0.06-7.24 nm ~0.02 - 8.4 nm
SNR(x:1) 290:1 400:1 380:1 (single scan)
=y . e - .
m U5 22| High Sensitivity Back thinned 2D-CCD detector Spectrometers
- Low light 2%, &2 23k PL, EL OfE2|A|0|M0f| 245t 227
A=Y (0] ) QE Pro Raman HR6 SR6
-0 40l g2 - oFeh 2fPt AISOA | - DA E B e |- e
4E 227 T YRR O3 -F O SNR & F Ot 2| BtE
=2 YA EE U SE A= (HE Y S5 SO oty
= Detector 2 L0|I2F20 (- 420/ L FHol | -HE AWE
- - a0t E oty D4E =2 YA | Oy oty A5 45
- Z|CH 15,000742] 28 g 44 ME2R 280 |- m2 A= O
Spectra Buffering | - =2 td4 T AR 4= ZEH|(SNR)
H2+A Detector Ns 27
LSAE ~1.2nm; ~1.§nm 1M1 cm? (typ?cal)
(FWHM) 1.70nm (typical) 12 cm? (typical) <1.0nm 0.5-2.0nm
6.87nm (typical) 23 cm (typical)
. _ | 3500:1 (maximum
1000:1 1000:1 3500:1 .(per Sec per second w/High
SNR . . . __ ond w/High Speed .
(single acquisition) | (single acquisition) . Speed Averaging
Averaging Mode)
Mode)
(=) .
T E‘Z—]' 9|ﬁ T'_‘Jc'>|'7| Near-infrared Spectrometers
HEE NIRQuest+ Flame-NIR
=2z SEAEL Fah #iIZ| 2 Aperture CJAQ! CAMHE AH L WA IHsE S8l
-e HE2d=9 4 Y42 42 HA(LOD) | - 24 e 2t HESY
Type InGaAs array (cooled) InGaAs array (uncooled)
I2$CH 900 - 2500 nm 970-1700 nm
el At . )
(FWHM) 3.1-7.6 nm 10.0 nm (typical)
o ol | AU =20 +2 S/ SEUAH MEE | A 22 ME / Eelea 25 DLEF
oHZ=A01 /5tar2 B 23 / A18Q0| A4 Braf
= = =T
B Echelle Z18|A4 % (pm/fm) 227
t DE5HS2 of d(echelle) 2&7|2 20|14 Y OEA 2 LIBS/Raman 2&'H 2 0|8¢t 2&/HA &4
ARYELLE
ARYELLE 200 ARYELLE 400 BUTTERFLY DEMON ELIAS
A=H /
ﬁ"!é’-’f ety B
= =
HEZIZCH(nm) 200-750 192 -930 190 -330+ 330 -850 190 - 900 190 - 550
Dhskal A
°(F_\)\7E|°)E 22 -83 pm 13-62 pm 6-11Tpm+13-24pm down to 0.9 pm 85 -240 fm

www.wonwoosystem.co.kr In
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Reflectometers & Emissometers

m SCHE YIS /YALE &34 7| Portable Reflectometers & Emissometers

—

SOC-410 DHR 410-Solar 410-Solar-i
HEE
CATEY WO SWIR, NIR, |- EHY BIAIS, B48 23 | EXA32 UHHOAS |- WARS/SIALS 23 7|(DHR)
I\/IWIR, LWIR - 7|1&72 ASTM E903 &4 | At8ct R0 Al&st %’Sif - 7|&7t4 ASTM E40
= -GS WE! %- 6700 BHE |- & BEA} SHAMSEAL ZBEAIZE | - ASTM E903 U C1549 24 | - 102 HE0| W2 2H&ae
= o [:I.z OIAl. ﬂﬁoﬂ 7|.7]}._S_ |%(ZOE OI}\|-7I-) _leo ZZ-I 2‘|9_I—EQ|- H}-EAﬁ . g*l.od ;{l_-ll:él- gg_ EOI;O“ Ol
20" RO Jk2 60" | BHE 20| 21700 2 |- U0l Hoj 2 2E, | ol =
R EERTS mOIE 7|2 W22 U RYAIZAZ |- ME 37| M3 QS
I2fCH 0.9 - 12.0 microns 335-2500 nm (7 bands) | 335 - 2500 nm (7 bands) 1.0-21 um (6 bands)
(e] (6 bands) nm andas nm andads . um andas
lAn.g'e of 20° & 60° 20° 20° 20° & 60°
ncidence

= HDR/BDR E.I_Mf% %%5'” Reflectometers

SOC-100 HDR SOC-210 BDR
=3
- B SRRk 24| At BhkE 37|
== | ASTM 712 E408 - BRDF YA ¥ &3
=C |2 MREE -2 MCTe} Insb CIEIE 2 201 2 7t
“10° ~ 80° YALZ{Of Chst M&, 24=E bl 54 | - Z8, BE, Detectore] 222 UV~IR tHHO|M HZ2| BRDF &4
7| - - - .
THTH ilp'z;h %'500 2451500uumm59188 ) ggg EmW 0.35 - 1.6 micrometer (20 bands)

| 5 |[ESEETPTE
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Hyperspectral Cameras

m Hyspex of0|I{ AT E Ft0j|2f

A=Y VNIR-1800 VNIR-3000N SWIR-384 SWIR-640
2 A FUE [ DS 145 |- 150K WS |- DANE DS
| ﬁf M= Ftoi2t | 2E&7t0i2t £ 2[4 MCT MM 3_% 9tEHIEf

=21 : i AU s 2 [-300032UENR)) |-t EY FotAl |- A7Y, He, &
o NIRRT OFYEl [T 3000 & | AT 2 Bt | BROE A ks
CMOS Detector | & HHE 2|2k (f/2) =&
TR (nm) 400 - 1000 400 - 1000 930 - 2500 960 - 2500
Spatial pixels 1800 3000 384 640
Spectral channels 186 300 288 360
Spectral sampling 3.26 nm 2.0nm 5.45 nm 4.38 nm
Dynamic range 20000 11000 7500 7500
Frame rate 260 fps 117 fps 400 fps 140 fps
Peak SNR > 255 > 170 > 1100 > 800

®m Hyspex E2& 510|1 AMEH Fi0i|2t

HEY Miolnir V-1240 VNIR-3000N SWIR-384
=Y VNIR 5t0|HAHIEH SWIR 50| AT E 2 ;VNlR :aﬁli
oc 0|o| A|2&l 0|0| 2] A|AE sho|HAHER

0/013 A28

400 - 2500
TR . -
T FAEH(nm) 400 - 1000 1000 - 2500 (400 - 1000 + 970 -2500)
T
Spatial pixels 1240 620 620 (combined pixels)
| e E Spectral channels 200 300 490 (combined pixels)
H . . o
ySpex vz Dynamic range 4400 10000 4400 (VNIR)

10000 (SWIR)

- - 285 (VNIR) fps
Frame rate Z|CH 285 fps Z|CH 100 fps 100 (SWIR) fps

www.wonwoosystem.co.kr In
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Hyperspectral Cameras

® HAIP SOLUTIONS 50| AHE 0[0]3 702t
A=Y
BlackBullet V2 BlackBird V2 BlackMobile
4K RGB 7t0i2t7t S&tEl | DIl E23 & Agste FUE JHAEL L 232
£3 ADLESH] ZHESHVNIR | § E3t=0 AE EE8 M z2F 00| 7ozt
22 et 24 224 702t
THCh 500 - 1000 nm 500 - 1000 nm 500 - 1000 nm 500 - 1000 nm
BHE 4~ 250 100 500 100
et olide 5nm 5nm 5nm 5nm
et s 2 nm 5nm 1 nm 5nm
RGB sl &= 2688 x 1512 px 1800 x 1800 px 2064 x 1544 px 3840 x 2160 px
S SHAE 540 x 540 px 540 x 540 px 640 x 480 px 640 x 480 px
H|O|E{ AtO|Z (raw) 100 MB/ Data cube 100 MB/ Data cube 600 MB/ Data cube 120 MB/ Data cube
37| 80 x 60 x 90 mm 80 x 60 x 90 mm 130 x 90 x 95 mm 250 x 165 x 70 mm
A 630 g 790 g (incl. Gimbal) <400 g 1500 g

m HAIP SOLUTIONS 35}0|T{ ATEZ] O

- Blackindustry Series g

Qletel oS

Blackindustry

VNIR

Wavelength range

NIR

SWIR 1.7

SWIR 1.7 Max

500 - 1000 nm 700 - 1050 nm 900-1730 nm 900 - 1730 nm
Spectral resolution 5nm 5nm <9 nm (25 pm slit) <9 nm (25 pm slit)
Spatial resolution 960 px up to 1920 px 640 px 1280 px
Radiometric resolution 14 bit 14 bit 10 bit 10 bit
Framerate (Full Frame) 540 Hz 540 Hz 450 Hz 450 Hz
Framerate (ROI) Up to 1000 Hz up to 1000 Hz 1300 Hz 1300 Hz

Size 90 x90 x 122 mm

90 x 90 x 122 mm

60 x 80 x 145 mm

60 x 80 x 145 mm

Weight 1.3 kg

1.3 kg

2 kg

2 kg
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Oxygen Sensors

= NEOFOX-KIT
D7IA E= BEME MAEEE

4,

Optical Fiber Probe,

RedEye O, sensor
patch inside the bottle
HE=H OFO PROB OFO PA
Detector NeoFox phase fluorometer
Thermistor probe NeoFox-TP
Software NeoFox Viewer
SMA splice bushing 21-02 X
Fiber BIFBORO-1000-2 (Bifurcated fiber assembly) RE-BIFBORO-2 (Bifurcated fiber probe)
Probe / Patch FOSPOR-R Probe RE-FOS-8-KIT (5-unit package of 8 mm diameter)
m AMAMIM I ZH Oxygen Sensor Probes
DB RS £ 2 F0| Y= CHet Probe 41EH
/ \ N N N
@ h N N @ ™~ N
R TYPE AL300-TM (MIZZXZ] RL|E{T) T1000 TYPE (UUSHE S 38 8)
General-purpose Probes Small-diameter Probes Process-ready Probes
\Stainless steel-jacketed / \ Aluminum-jacketed / \Stainless steel-jacketed /
www.wonwoosystem.co.kr In
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LIDAR Sensors & INS

® Hesai LIDAR - Pandar Series All-Around Performance 360° Coverage

Y - : A\\\‘ (s (1 \\T
I wesa ] !
A=Y
:iJ Pandar40P ﬂ Pandar 64 Pandar128
Pandar40P Pandar64 Pandar128
Channel 40 64 128
Cssggﬁty 0.3-200 m (at 10% reflectivity) 0.3-200 m (at 10% reflectivity) 0.3-200 m (at 10% reflectivity)
Vertical FOV 40° (-25° to +15°) 40° (-25° to +15°) 40° (-25° to +15°)
0.33° (-6° to +2°), 0.167° (-6° to +2°),
Vertical 1° (+2° to +3°, -14° to -6°) 1°(-14° to -6°, +2° to +3°) 0.125° (-6° to +2°)
Resolution 2° (+3°to +5°), 3° (+5° to +11°) 2° (+3°to +5°), 3° (+5° to +11°) 0.5° (+2° to +14°, -6° to -24°)
4° (+11° 10 +15°), 5° (-19° t0 -14°) | 4° (+11° t0 +15°), 5° (-19° t0 -14°) | 1° (+14° to +15°,-24° t0 -25°)
6° (-25° t0 -19°) 6° (-25° t0 -19°)
Horizontal 0.2° (10 Hz) 0.2° (10 Hz2) 0.1°/0.2° (10 Hz)
Resolution 0.4° (20 Hz2) 0.4° (20 Hz2) 0.2°/0.4° (20 Hz)
Data Points Single : 720,000 points/sec Single : 1,152,000 points/sec Single : 3,456,000 pts/sec (max)
Dual : 1,440,000 points/sec Dual : 2,304,000 points/sec Dual : 6,912,000 pts/sec (max)

B Hesai LIDAR - QT Series Close Object Detection, Ultra-Wide View

A=Y
iy e
QT64 QT128
Channel 64 128
Instrument Range 0.1-60m 0.05-50m

Vertical FOV

104.2° (-52.1° to +52.1°)

105.2° (-52.6° to +52.6°)

Vertical Resolution

Finest at 1.45°

Channels 78 - 115, 0.4° - 0.5°
Other channels 0.8° - 1.6°

Horizontal Resolution

0.6°

Channels

Channels 65 to 128: 0.4° (10 Hz), 0.8° (20 Hz)

1t064:0.8° (10 Hz), 1.6° (20 Hz)

Data Points

Single: 384,000 points/sec
Dual : 768,000 points/sec

Single : 864,000 points/sec
Dual : 1,728,000 points/sec

| o [JEIETEINT
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® Hesai LIDAR - XT Series

: Superior Precision, Cost-Effective Solution
AEE
T
|| PandarXT
XT16 XT32 XT32M2X
Channel 16 32 32
Instrument Range 0.05-120m 0.05-120m 0.5 - 300 m (all channels)
Vertical FOV 30° (-15° to +15°) 31° (-16° to +15°) 40.3° (-20.8° to +19.5°)
Vertical Resolution 2° 1° 1.3°
0.09° (5 Hz) 0.09° (5 Hz) 0.09° (5 Hz)
Horizontal Resolution 0.18° (10 Hz) 0.18° (10 Hz) 0.18° (10 Hz)
0.36° (20 Hz) 0.36° (20 Hz) 0.36° (20 Hz)
. . . . . . Single : 640,000 points/sec
' ! o ! Triple : 1,920,000 points/sec

m [nertial Navigation Systems
: Combining cutting edge MEMS IMU sensors with survey-grade GNSS receivers

S -
e L e
Sl

HEH
xNAV650 AV200
GPS L1, L2 (QZSS) GPS L1, L2
GNSS constellations GLONASS L1, L2 GLONASS L1, L2
BeiDou L1, L2 BeiDou L1, L2
Galileo E1, E5 Galileo E1, E5b
1.5 m SPS
0.6 m SBAS 1.5 M SPS
- 0.6 m SBAS
Position accuracy 0.4 m DGPS
0.4 m DGPS
0.02 m RTK
0.015 m PPK 0.05 m RTK
Roll/Pitch accuracy 0.03° (PPK) 0.1°
Heading accuracy 0.1° (PPK) 0.2°
Measurement rate 100 Hz, 200/250Hz 100 Hz
Operating temperature -40°Cto +70°C -40°C to +70°C
www.wonwoosystem.co.kr Im
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Light Sources

m 22k 2|0| A Turnkey Raman Lasers

AH=H LASER-532 LASER-638 LASER-785 LASER-1064
Excitation 532 nm 638 nm 785 nm 1064 nm
wavelength
Output power > 100 mW >35mW > 350 mW > 500 mW
Fiber 2 ZEIY FC FC / APC SMA 905 or FC SMA 905 or FC
Spectral line-width
(FWHM) <0.05 nm <0.05 nm <0.15nm <0.15nm

IT
k3

=

210-2500 nm

§}|._| -'_é,l'-?;-l Deuterium-Tungsten Halogen Sources
[n:}

A= DH2000-BAL DH-2000-FHS-DUV-TTL DH-2000-S-DUV-TTL

190 - 2500 nm

190 - 2500 nm

Nominal
Bulb Power

25W (deuterium)
20W (tungsten halogen)

20W (tungsten halogen)
26W (deuterium)

20W (tungsten halogen)
26W (deuterium)

Typical Out-
put Power

194uW (deuterium bulb)
615uW (tungsten bulb)

217uW (deuterium)
295uW (tungsten halogen)

585uW (deuterium)
990uW (tungsten halogen)

Fiber
Connector

SMA 905

SMA 905

SMA 905

Xenon/Tungsten Halogen Sources

PX-2 HPX-2000 HL-2000-LL HL-2000-HP ECOVIS-NIR
A=Y
oy 182 nm -2 ym 185 nm - 2 ym 360 nm - 2.4 um 360 nm - 2.4 um 400 nm - 2.5pm
Continuous Xenon Long Lifetime High-powered
Source HPX-2000 Xenon HPX-2000 Xenon T g Hal T gn-p Hal Krypton Halogen
Pulsed Xenon ungsten Halogen ungsten Halogen

| 11 | FESEEIIIRTES

A=
=2 - Fiber Coupled White Light Source
- =2 oY 4 S ZH= Long life lamp (~2000 hrs)
oHy e 300nm - 2500nm
Ut 2 M3 | 200 pm IHO|H{0j|A 350 - 1800 nm, 5.5 mW




HEH
FC-LED(Mic-LED) UHP-T-LED
281, 325, 344, 371, 374, | 274, 368,369,370, 371,
372, 385, 386, 388, 390,
383, 395, 396, 405, 408,
397, 401, 404, 405, 412,
416, 421, 428, 430, 446, 424 433 450 453 456
453, 466, 471, 474, 477 ! ! ! ! !
Peak ) [nm] 478' 498' 505’ 51 5’ 521’ 469, 474,479, 480, 489, 274, 369, 385, 404, 453, 367
! ! ! ! " | 496, 520, 522, 525, 540, 525, 545, 560, 629, 731
526, 529, 530, 544, 590,
541, 544, 545, 560, 594,
594, 624, 635, 659, 663,
596, 624, 626, 627, 629,
695, 736, 781, 813, 850,
856 915 998 633, 637, 656, 671, 731,
! ! 733,789, 859, 955, 1008
Lo © = = = .
m LED Z&¥ 2 0|Zst MEBME &/d 2E 22| optogenetics Toolbox
4 N
Optogenetics LED
Pulser
bl et
—
ﬂl _____
TTL Input
Fiber Patch Cord
Rotary Joint_, é
Fiber Patch Cord
¥ Single / Dual
\
Opsin LED Color Peak wavelength range (nm)
- UV-Violet 385-410
ChR Blue 450 - 465
ArchT Green 515-525
(@UAVA Green 515-525
Enphr 3.0 Red 625 - 635

<{Optogenetic 4>

www.wonwoosystem.co.kr Im
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Calibration Standards

= Mercury Argon Krypton Neon

Argon
TH2HCY 253-923 nm 427 -893 nm

Xenon

540 - 754 nm 696 Nnm-1.704um | 916 nm-1.984 um

DH-3P-CAL DH-3P-BAL-CAL HL-3P-CAL HL-3P-INT-CAL
A=
b )
=2 Deuterium & Tungsten Halogen Tungsten Halogen
TH2$CH 210-1100 nm 230-1100 nm 350 - 1100 nm 350 - 2400 nm
Nominal Bulb Power 25 W (deuterium), 20 W (tungsten halogen) 5W

BN-9101 BN-0001 BN-LHSF-2P-20 BN-LH250 ISS-5P-SR-FS
A=Y ‘
== Irradiance Irradiance 21 spectral flux, Irradiance and Illu- | Radiance in fluores-
e Horizontal W& Vertical 14 total flux and CCT minance cence spectroscopie
. 1000W Tungsten 1000W Tungsten 1000W Tungsten LH-5-UV-Quartz
2+
g8 halogen lamp halogen lamp halogen lamp 250W halogen lamp halogen lamp

ISS-8P-HP ISS-17-VA

z= Spectral Radiance Luminance / Luminance / Radi- Luminance / Radi- Luminance /

e Radiance ance (Filter holder) | ance (Filter holder) Radiance
LH-10-UV

jni¥e] - -

e halogen lamp LF-F or LH-F-UV quartz halogen lamps Halogen lamp

IEII (F)YRAAEIZ



FIA/SIA SLA1ZH|

Flow injection analysis & Sequential injection analysis

m FIA 2A A AE Flow Injection Analyzers

CREA HAE Sol o 71R| SHES RESH 1~43E AABICZ HE THs
HEH
Y Y 2AMo & AHE3f /Y Y 2o & 2535t

- ADEQO Ao HI LjA - ASEHE Q2tel Boff e S5

=2 - A2 Mz| S7F- 1112(30cm?) D[2te| 2t 2HE 37| (W2 A2 2AY et

- e (HHE 2| T - A AIZHS Z|TH 240702 ME EA | - 22 Ax| Z7F- 1ft2(30cm?) O|2te| ZF A" 37]
(HE 2 - 5& O[LY -2 24 - 5& OfLY
G2 A AHE -2 Al AH|Z

Peristaltic Type 4-channel peristaltic, individual pressure plates 16-channel peristaltic, individual pressure plates
Pump Tubing type 3-stop PVC Peristaltic Pump Tubing 2-stop PVC Peristaltic Pump Tubing

m SIA —.'?'_—&.'MQE:*! Sequential Injection Analyzers

A=Y
- LCMSZ22| £0| oHEA0| 2t 5| 2HE3tHE olatel M2l 5|4, 5%, 28, REAS &
- AAIZHH[OIE 22| -MEY E2M:1~8749 BY|/ME AEZON ME
£3 - BE LC-MS(Agilent, Thermo, Waters S)ot 58t | 22| / PME F= HME ME 22/ ME 22| S M|
- 38 &M 712 (PAT)Z Y12(0|E 7ts U HA(ME 2k
< 717] S8 st 717| 4ol 2 S &

www.wonwoosystem.co.kr Im
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Optical Accessories

m 2 IOM0|H/ & =28 Optical Fiber Cables & Probes

| 2BZ0| YA 20|, THTH, ZOIAOIX, YR BH] £, ARTHE 58 M50l BT

d

HEZ HEA

Single Patch Cord

Bifurcated Optical Fiber @\ ﬂ :

Splitter Optical Fiber

Transmission Dip Probe Q,\ =,.
- .
Reflection Probe *‘© @ =®:—<
— <. ®

B Custom Fiber and Probe Assemblies

D AZFZEE H|2H0| 7+ S Optical Fibers & Probes Assemblies

01. 20| M=

02. T2 Mef — UV-SR-VIS-NIR (180-2100nm)

03. ZO{A0| = At 8, 50, 100, 200, 300, 400, 500, 600, 1000 um
04. 38 M& - Patch Cord Type, Furcated Type, Probe Type

05. 3d® o MY

06. 2|5 2H2& MEld(Jacketing)

07. TtO|{ HZ k2t (Connector & Adapters)

08. Probe0f| 223t 2| FHZMO| X (Ferrules)

| 15 | FESEIEINPATEY



A=Y

Single Patch Cord

Reflection Probes Transmission Dip Probes

General Purpose ~100TC
£3 U\.//VIS./NlR' SR, XSR Standard / Solarization-resistant For Hostile Environment ~200C
Optical Fiber Assemblies Industrial Purpose ~300C
Step-index multimode (all diameter . i
. T300: 300 pm solarization-resistant
Fiber type assembhe_f, excep.t for (8 um) and Step-index multimode or VIS-NIR optical fiber;
Step-index single mode : .
. . T200: 200 pm VIS-NIR optical fiber
(8 um diameter assemblies)

m 2}8F T2 Y Raman Probes

HEZ

RPB Probe

Excitation wavelengths

RPS Probe

532, 638, 785 and 1064 nm (standard) 532 and 785 nm (standard)
Available Spectral Range 300-3900 cm™ 250-3900 cm™
Sampling head Anodized aluminum Stainless steel
Laser line blocking oD 6 oD 8
Probe diameter 107 mm 76 mm
Working distance 12.7 mm 12.7 mm
B 2R/ AIRZH |enses & Holders
.
A=Y
<=
74 Series 74-90-UV 84-UV-25 ACH-CUV-VAR OPM Series
Collimatin Collimating Lens Adjustable Adjustable Colli- Optical Post
2 Lenses 9 90° Mirror Lens lar e-diar%eter Collimating Lens | mating Lens and Mounts and
9 Holder Cuvette Holder Assemblies
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L

ptical Accessories

| -ﬁ'—Hle Cuvettes

HEH
D Serie Q Serie D Cove
== Plastic Cuvettes Quartz Sample Cell Cuvettes Round and Square Cuvette Covers
CHEQI RABELIMHR QEUV-VIs |- S, B ¥ 2YS QISHOHYS | - 38l HMIAM2| - CVD A|2|R B2tAEl
= (220-900nm) & Vis-NIR(350- R PN = FHE &Y U AR 7HH
-e 900nm) FYe| 2& ofZ2|A0|HE |- 170~2700nmOi|A AES7|0f HTlot | - AL HHH - CHES S2tAE 7ol
e N = O 78l 20| HHsHA| &2t 7Hs of At 7t

[ | -|:-|“:’/'U %Eﬂ Cuvette Holders

SQUARE ONE

53 sy ey s S2HAR0H Ol JEA Jz d 4ty 52

=o BJOo +T oo =o Eo(‘l‘o—\ = }'—) (J—uél.% _‘?_i—\}‘gci)
NETE 3749 74-UV B8 274e] 74-UV 2 & 274e] 74-UV 2 & 74-Uv 88 A2|7t =

=TT | M2k = (200-2000nm) | A2|7tE (200-2000nm) | A2|7tIZ (200-2000nm) | (200-2000 nm) F Bttt

B =22 4l Flow Cells

| . (. -i5- N
A=H . ‘ » -
FIA-Z-SMA FIA-SMA-FL FIA-ZCELL LPC FIA-USP
= Al = Flow injection £449| 1L o= SEQC I} =L}
E2 E*%*E* gg‘% CES 2k 3} Ja:'.roﬂ 2| A3} O_I%:f: %1{|_9| LA 7\#'?:5 A|§§akoc|>u|-|o 22 oy
- Soc =22 co oo _ U5t SUCE 2K e SN e T T 7
se— e =yt EE 2T enEeT=7e e e oL EN =Y
o2 210nm - 2um 260nm - 2um 210nm - 2pm 200nm - 1uym -
m ABHCHE & = standards & Holders
A=Y
STAN Series STAN-ABS STAN-HOLDER PROBE-HOLDER
£3 HUtAL ARHCIE AL ABHCHE & AHCOE BEAF ARHCIE 20 BtAL PROBE 24

| 17 | FENEIIICIES



[ tﬂ'*f/‘f"%%*f }—E% _/I\_'T‘c_)l- ‘%*HIH E—| Integrating Spheres / Cosine Correctors

ISP-REF

Spectralon doped
= with BaSO4,

SIS, ZRLAY

My

ISP-R Series

PTFE, BFAIS3

FOIS-1

Spectralon
YAZE 23

PTFE, SAIRE 53

107

ISP-| Series Diffuser Series

180° FOV

YAZE 23

B A2R|, TE & ME| switches, Filters & Shutters

A=Y

P Fiber Optic Variable
- Attenuator

LVF Series

Linear Variable Filters

IN-line Filter Holder

FOS-2X2-TTL MPM-2000
Fiber Optic Dual . .
Switch Optical Multiplexer

A
al

- Reflection probe for 90°
measurements

=Y e

e - Transmission at 90° or
Reflection at 45°

N Anodized aluminum




SHORE 2 A

Thin Film Thickness Measurement Systems
m S-TRC Al2|&

L ZE| 2 AH|Z Yoe, £3}

no
=l
rE
>
pﬂo
I
i)
[N
X
>
Ir

& =
g-wonwoo S-TRC

Gworwoo  s.RC 2000 = | e .

& wonwoo S-TRC 2000

HdE X-Y 2H|O|R|E ALE
ol &4 22 220}

Refractive index A4

S-TRC Series 2T EQJ0] &7

Y =l
sanypagay | ooo-EVEMESE
- AlZto| e 21 Het 2L EYE 2 2A
S22 - BEALOf| o gt ZH2{ 24 L CIE 1931 Chromaticity CHO|O{ 124 HA|
= e CteFst Observer / llluminant 24 - 2/10-degree, A, B, C, D50~75, E, F1~F12
S dH o2 WE AIZHO|| 2[He| FH £ L B/E0)| ot CHEY £ 28 Tts
Bl 22 - Ch¥st 2201 CiSH n, k HIOIE A& L 27t 7hs / TS n, k 22 2|2 (Cauchy, Sellmeier §)
oo SH0| et HE| ZRIE SA| &4 &4 7ts
- Refractive index A4t 7] Cauchy, Sellmeier 24 AIS O|&SH A4t 7ts
=l -Si0|E 2 HE XY AH0]Z]
I =z
m Scf20f

S M| EPD/PEM/OES
 Plasma= 0|23t BHZ |, LCD, LED SO| AjAt ZHO|A| E2}R0} 7}AC| S22 AA|ZtoZ BLEE U 24

=
o = Jd

HEH EP-4ch
EP-4ch

ThA¢CH 200- 1100

S B Optical Resolution 0.3-1.0 nm (FWHM)
Channels 1 ~ 8 channel (custom)
Functions

OES, EPD, PEM, Data storage & Reprocessing

[ 19 |JESEERPCE



Custom integrating spheres -
simply configured with the
UM modular system

from Gigahertz-Optik GmbH

P B
e (L
Integrating Spheres

m UMB A|2| & Hollow sphere of the UM series
. LE ALO|RO| 2|22} £2F (Modular Type), Coating MaterialS eSO 4|2

Coating 97% Barium sulfate coating &= White plastic
Internal diameter 100, 150, 210, 250, 300, 500 mm
Mounting method Bores, Post socket, Flange, Table stand

B UPK A|2| & Integrating spheres with precise machined housings
: Custom Design2 2 JUSH A9 A2E A2t

Coating 98% Synthetic coating
Internal diameter 30, 50, 100, 150, 190, 250 mm
Fixing M6 and 1/4” threaded holes

m UPB-150-ART slide & Fix system for mounting of the accessories

AL E3}, B4 6013 HE|LE (12 22

H=E UPB-150-ART

Coating 97 % Barium sulfate coating
Sphere diameter 150 mm
Number of .
Five

measurement ports

Accessories and

Sample holder Two detachable posts for the Slide & Fix system per port

30 mm with circumferential frame (®=58mm) with

Detector port lateral V-notch
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HIlE LS =
saENsE =47
Transmission Spectrophotometers
A=
- 380~780nm, AHEE}Q9| T%rEH_@ ZENE 2 50|12 27|
3 X Puls modulated LED lamp

m LCRT-2005H-S A|2|&
- AlignmentZ /st LIS 702} 22
E2245F A Ol

20l 2% 20N 2T 4 Y
HIE{2](AA 47H) E= USB OB RS HES2
4 e

dm

catEol MH A =M Fe|ol Y
80k (thin films and thin plates)2| A=
- D/0 geometry; measurement of the luminance ratio with a

ofi=2(#|ofd

diffuse light source as per CIE 130 & DIN 5036
- Haze measurement according to ASTM D1003 13

I

a4
- Measurement field angle - 0.38°
- illumination field diameter by contact measurement -

- Sample alignment 0°
6.6 mm, in T m measurement distance 12.6 mm
- Integrating sphere with synthetic ODM98 coating.

- 20 mm illumination field diameter with homogenous

I

oX
N
Y

luminance distribution (lambertian radiator).
- lllumination field equipped with a protective shield.

- Light trap for haze measurement.

Array spectrometer based on a 256 pixel diode
5% to 100% transmission for a color-neutral transmission

==

spectrum
+ 1% absolute

=2
- Relative measurements after performing 100% match

£

2
(=]

e

=8=
0.1%

- Traceable measurements after matching with calibrated

Hlolef sHa=

against air.

=
B2S-40-TRTH
Rail bench
ny
standard filters.
Sample with Scattering Component

Narrow Angle Hlumination

Narrow Angle Luminance Meter

Long Distance

Diffuse Source
d/0 Measurement Set-up for In-Line Transmission or Transparency of Scattering Samples

PMS-RIT
Stable stand

| 21 | FESEIEIUPATEY



LED .._I-g A
LED Testers

B BTS256-LED LED Tester
: 256 pixel CMOS photodiode array ZT

m BTS2048-VL LED Tester

: 2048 pixel CBiTec detector with back-thinned CCD array E}¢!

ESIE

—

Fel FCHE LED HIAE Y|

BTS256-LED

TG-S @)

Jewse) aa-eszSIa

A=ZH
- HHE EtY FUE LED Tester
- 7§ LED Chip 2! Assembled LED ZEM =4
. - Large sizeQ| 2219} AR 7Hs
-e C 20l A MR M2LE CRI, AMEH E1
- Peak I+, Dominant wavelength &
. Bi-Technology Dual sensor &2+
IHACH 380 - 750 nm
HHE X 5nm
321/24 160 (L) x 85 (W) x 60 (H) mm / 5009

ofiE2|#old

MALZHOIN LED AL U BUBZ, A7 HAES

9| High-end LED H|AE{7|

BTS2048-VL

A=Y
- Back-thinned CCDZ2} Silicone photodiodeZt ZgtEl
High-end &4 & 7|
=2 - LED flash binning application
o e - Remote controlled filter wheel 2t2f
- Cosine corrected field view
- Lumen, Watt, W/Sr, W/sr nm £& 7t5(2HM)
Tp2HCH 280- 1050 nm
HHE X 2nm
A7|/2A 103 (L) x 107 (W) x 52 (H) mm / 500g
LED ZEd &4, LED binning

ofi=2|#|ofd

BTS256-EF

A
- Handheld BiTec sensor light meter
£3 -C{ASe0] &2 2F
A MR e, AHEYH 2
oy 360 - 830 nm
BHEZ 10 nm
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(LED) 8538 5387

(LED) Testers

B MSC15 Spectral Light Meter

C @A ARl VA0 el E{z[AF2 LED 2 ES5E 7|
- 3 E{z|A T2
53 + Z&(Scotopic, Photopic), 28 2=, AHEY FHE AZE(xy)
CCT, CRI, PAR, Bilirubin &4 7t&
IHCH 360 - 830 nm
GHE= 10 nm
321/2A 136 (L) x 74 (W) x 32 (H) mm / 160g
He 5VDC, USB Rechargeable battery
Soe Diffuser window 10mm dia. cosine corrected field of view, f2 < 3%
OfE2|#|0|H Precise spectral light meter for the lighting industry

A TPI21-TH
- CIE S025, LM-79-08, DIN 5032 Part 9 +2&
-LED ZE/M 7t & LED B|Y(Binning) &%
E3 . J_I-A ATEZ 9—!3.1 CRI &%
: SO/IEC 17025 THE0| 2 2HEARE U & 4S80 ofst
DAKKS Q1=
Tp2ECH 350 - 1050 nm
HHiEZ 2 nm
321/FA 800 (L) x 430 (W) x 700 (H) mm / 20 kg
X Keithley 2400 series (max. 60V, 3A, and 60W)
Inspection of incoming products (SMD-LEDs),
of=Z2|70]M4 testing corresponding to manufacturer’s pulsed mode binning,
quality assurance in production processes, design

B BTS2048-UV-S Spectral Light Meter

HEE BTS2048-UV-S
0|3 2 I Z20)0|E{0f| ote =2 0|& Zag
- 2104 QIEH0|A L M2} HE
3 =2 AN E
= - QE Z20| 20| O|AHY
(UV LED, 44 M AL HIO| M EfL SAMIIR])
o0y sz %ﬁ‘:‘a'_“%'al‘jr’—lolAq Soff A&t =24 7ts
of2fcH 190-430 nm
BHEZ 0.8 nm
oAl SHAFE ~0.13 nm/pixel
321/2A 103 (L) x 107 (W) x 52 (H) mm / 5009
OfE2/#|0| M Lightmeter for spectral Irradiance, Erythema, etc.

EI (F)YRAAEIZ



AT+ Optumei
e

A2 =A|/2[0] A TF2{ O]

Optometers & Detectors

W Z2FA| irradiance Meters
= 0 L2
RW3701 BLUE 400 - 500
RW3704 NIR 800 - 1000
RW3702 RED 700 - 800
RW3703 VIS 400 - 800
RW3705 VIS/NIR 400 - 1000
1
RW3701 UV-A 375-400
RW3718 uv-C 254
RW3702 UV-B 280-315
RW3703 uVv-C 250 - 280
RW3719 UV-A 250 - 400
[ | _%57:” llluminance Meters
SE0/H CI=Eq I (nm) SE0|H CI=lE] It (nm)
P-9710 VL37 Series 380-780 X1, VL37 Series 380-780

m 7 |El Z=37| optometers & Detectors

0 | cpomess
P X1 oppmn X1 Qo

lalalo] 000 000
ey -

X1, + RCH Series X1, + XD 9502 X1, + LP 9901

UV Curing irradiance meter illuminance & UV-A irradiance Laser Power Meter

- 0.0002-900 mW/cm?
UV-A /BLUE £0.01-199,999 Ix 400-1100nm
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Monochromators

m Single Monochromators

HEE TMc150 TMc300 TMs300
. Internal motorised slit
= - I M e |
E2 200 nm ~ 50 ym oY A4 E Multiple detector 22 TMc3002] High Throughput 2&!
Focal length 150 mm 300 mm 300 mm
Grating mount Dual grating turret Triple grating turret Triple grating turret
Grating turret 1-2 1-3 1-3

m Do

uble Monochromators

ARV 22T 22 BT UL

>

DMc150

L

DTMc300

=8 01S2(70]40]| gt HE 23 200|H

DTMS300

HZH
£3 ;éoggjfmﬂﬁla S(ﬁgfﬁ‘js ﬁ‘li-_l zﬂtlﬂéﬂga Internal Motorised slits
Focal length Tota! focal Iengthi 300mm Tota! focal Iengthi 600mm Tota! focal Iengthi 600mm
Individual units: 150mm Individual units: 300mm Individual units: 300mm
Grating mount Kinematic Triple grating turret Triple grating turret
Grating turret 1 pair 1-3 1-3

| 25 | FESIETIPCIES




D2 0|0|E| A|AE

Monochromator based Systems

o %7&'!7| Source Characterisation

NVC150

Nightvision Compatibility Testing ZAMx|= 2 PDTS| AL Mk

- Luminous intensity £E4 7t |- H= 22
turnkey solution -2tFo| &
-EN13032-1/EN13032-4 +4

PTcal150

-HE 23200y
- PMT detector electronics &
input opticR & +4

- Close-match photometric detector, high-
speed amplifier 2 data acquisition

- Simple establishment of all key flicker
metrics

- Easy integration into existing photometric
testing facilities

DVC150

CAZS2 0|54 BIHH

- PMT, Picoammeter?} 28l ZWESIGg
D320/

- 60EHA| Dynamic range A&

- Highest accuracy display measurements

- Photomultiplier detector (520 photocath-
ode)

TanTest150
UV Eild?| 47|

- Sunbed 9Ha4 U AR S24 T Y 1

Yo g

-IEC 60335-2-27 2010 #3

- Adaptable to measurement of source or
protective eye-wear

- Flexible light guide couples a calibrated
cosine corrected input optic (f2<1%) cou-
pled to a double monochromator

® Monochromatic Tuneable Light Source

HEE TLS120Xe
- QHY QI T e = 2 THs S BIMAS Al Fote 12 49
= - AFEZ} QI IO A = ZHESH USB EREEZS S S5 HY
- U AHEY HR|O 2X 2|10 HE Mt 2Ll R AlF
TI}HAHCY 280-1100 mm
=2 Short-arc OFR Xenon lamp (Primary Source Type)
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S/l=orA ot ZITHH]
Photobiological Safety of Lamps iec/en62471, IEC/TR62778

m IDR300-PSL Photobiological Safety of Lamps measuring

IDR300-PSL IDR300-PSL Setup

H=E IDR300-PSL

-IEC/EN 62471, IEC/TR 62778 B0 W2t 2{|0| 4 E A|2|3t LED 2 2 29| I F 2 L20)| thet
e =S SYste |

o
EBLARE/LTEARE 2, AN, AYE £F Y UL 23 45 Tum-key ALY

Na

Jm

Focal length 600mm(200-1100nm, double mode), 300mm(1100-3000nm, single mode)

Configuration Symmetric, Czerny-Turner

Bench space 1 x 0.5m not including working space for computer and source under test
Power 3 x 110/220C AC mains sockets, 400VA total

Spectral irradiance, Spatially averaged spectral radiance, (Apparent)Source size and location,

Reported Parameters Risk group classification, Labelling requirements, Threshold illuminance, E,, Threshold distance d,;,

- Determination of source irradiance, 200-350nm

- Determination of source irradiance, 350-3000nm
Applications - Determination of source radiance, 300-1400nm

- Determination of GLS 500 lux measurement distance

- Determination of (apparent) source location and subtense

A= ISR300-PSL Luminaire

HAY 9B 23]

-IECTR 62778 {g =% 2H|
- HME QST AE ME ZH|0|H, FH0 Y= AE JHES 2T Key tool
- Luminaire A2 MALEO| MY QH 0| CHEE 7HY LMY =2
HET AHs

! - Dark-room =& A0l CHEH 2|Al0] e Ris

- 11mrad FOVOI|A AT 3| 0f| Chst 21 23
-PTB A MO 2EEABE 2YE 7|2 S A
- BenWin+ £ZG|0|E] AT EQ|0|2 £35F 2+ 2}

[ il

~N TRECY 300 - 780 nm
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SWIR 710|2}
SWIR Cameras

® Emberion VIS-SWIR (CQD)

HEE

Spectral range

Emberion VS20 CL

Emberion VS20 GigE
400 ~ 2000 nm

Pixel pitch

20.0pm x 20.0 pm

Resolution in pixels

640 x 512

tion, SDR connector

Image size 12.80 mm x 10.24 mm
Fill factor 90 %
Image data Camera Link Base configura- GigE configuration, up to 2.5

Gbit, RJ45 connector

Communications

Camera Link serial communica-
tions (9600 baud)

GenlCam compatible

Firmware update

via USB-C connection

over GigE interface

Max frame rate
(full VGA)

86 fps

400 fps

® Princeton Technologies (InGaAs)

H=¥

BPBam MVCam LineCam12 1280SiCam
Resolution (pixels) 1280x1024 1280x1024 (full) min 512x1, typ 1024x1 1280x1024 (full)
Pixel pitch 12 um 12 um typ 12.5 mm, max 25 12 um
mm
Full well min 1.8 Me-/typ 2 Me- | min 70 ke- / typ 80 ke- 75 ke- ~ 100Me- min 64(:’?-—&%)) 75 ke-
1024x1 - 37 klines/s
1280x1024 - 90fps / 1280x1024 - 90fps / B . 1280x1024 - 93 fps /
Frame Rate 640x512 - 189fps 512x512 - 385fps 512x1 - 48 Klines/s 512x512 - 385 fps
(Line Rate)
Data output 14 bits 14 bits 14 bits max 14 bits
Fill Factor min 99% / typ 100% 100% min 99% typ 100% max 100%

Responsivity Range

0.4 ~2.05 um (at -25)

0.4 ~1.68um (at 20C)

0.4 ~1.68um (at 20C)

0.4 ~1.68um (at 20C)

Integration time

min 50e®s /typ 0.016s
at-25¢C

50x10% ~ 0.2 s at 20T

min 10e® s (at 20T max
dependent on full well)

min 50x10° typ 0.27 s
at 20T

min 50x10®typ 120's
at-60T

Inoperable pixels

max 0.75% at -25T

0.5% at 20T

typ 0% / max <1%

max 0.5% at 20T




m Lucid Vision Labs (InGaAs)

HEE
ATPO ATPOO RIO RIOO
MP 1.3 MP 0.3 MP 1.3 MP 0.3 MP
Resolution 1280 x 1024 px 640 x 512 px 1280 x 1024 px 640 x 512 px
FPS 84.9 fps 257 fps 84 .9 fps 257 fps
Sensor Sony IMX990 InGaAs Sony IMX991 InGaAs Sony IMX990 InGaAs Sony IMX991 InGaAs
Sensor Size 1/27 /47 1/2” 1/4”
Pixel Size 5pm 5pm 5pm 5pm
Shutter Global Global Global Global
Cooling TECT, Internal Heatsink | TEC1, Internal Heatsink None None
Lens Mount C C C C
Chroma/Sensitivity Mono, 400nm to Mono, 400nm to Mono, 400nm to Mono, 400nm to
range 1700nm 1700nm 1700nm 1700nm
Interface M12 GigE Vision M12 GigE Vision M12 GigE Vision M12 GigE Vision

£t Al=Z8[0]E

Solar Cell Simulators

m SS-X Series Solar Simulators

| 29 |[ESEIETIPCIE

HEE SS-X50 SS-X100R SS-X180R  SS-X200R  SS-X220R
- &et Algd|o|d ¢£E$JIO1E AtEsto] et AIA%! A AlEao| A
£3 - IZelof gt 7= Aot 3¢t 7Y REE MY
- ErgElst dese2 HJEiﬂ OpA 3 Heto|Hol| AHE:

O“tp”(thrf]";‘)m Size | 50450 100x100 | 180x180 | 200x200 | 220x220
Spectrum A+ A+ A+ A+ A+
Uniformity A A A A A
Instability A+ A+ A+ A+ A+

Working Distance 250mm 300mm 500mm 400mm 400mm

Applications

- Perovskite Solar Cell Efficiency measurement
- Organic Solar Cell Efficiency measurement

- Perovskite/ Si Tandem solar cell efficiency measurement
- |deality Factor n test
- Sun-Voc test
- Water splitting cell test
- HJT, PERC, TOPCon Si solar cell test




m Solar Cell Simulators

HZB

QuickSun 130E

Jm

2|
=}

[ QuickSun'[130E |

- Hi-pot / EL / Electrical Safety all in one system
- Class A+A+A+ Solar Simulator

- 550Ei - +5£%3 2&/ 550EC - HM2ts 23 2
- Z[Of 105 x 205 cm? 234 At0|=

Module dimensions

30cm x 30 cm Larger test area on request

Typical, including |-V mea-

Measurement time <5 seconds surement and EL inspection
Cycle time 10 seconds
C . Manual contacting to module | Other options available on
ontacting
cables request
Total dimensions, weight 64 cm (W) x 70 cm (D) x 150 80 kg
cm (H)
Operation temperature 15-35°C

Irradiance non-uniformity

Class A+, <£1%

Spectrum

Class A+, <+ 12,5%

Long-term instability (LTI)

Class A+, <£ 1%

HEH QuickSun 650Lab

. ©12 300-1200nm A= AHES 22

cZate| B gz £ 2 Wl IV &Y L EL AL Its
- F{Of L Ak
- 2|CH 270cm x 140cm 2& 37|29t 338t 7t

SefA A+A+A+ EfLZ A|22{0|E

- Hi-pot / EL / Electrical Safety all in one system
- Class A+A+A+ Solar Simulator

- 550Fi - £5£% 2Y/550EC - AAE 24 29
- [T 105 x 205 cm? 23 Af0| =

QuickSun 550Ei / 550CE

- EL, 47| 9t L HIO|IHA C}O|RE

Sy | Zae 2ol AEstol Az Gy 24
- RAE4 T

- 2|0 140cm x 270cm A7|2] RE} S8 75

>
[m
o
gl
=]
o
rr

e =

A+A+A+ Sun Flasher
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=] Q-I'él' 7 |-I]-|| E-I'
®m PYROVIEW A|2|Z
Sensor Array EIRIQ| DY =4 2= (1) 24 Estat 7tof2t
T ES e oc Hel
320 x 240
384 x 288 8- 14 um -20~120C/0~500C
640 x 480
3-5um 100 ~ 300 C / 200 ~ 500 ©
640 x 480 4.8-52um 200 ~ 500 C / 400 ~ 1250 C
about 3.9 pm 600~ 12507TC
320 x 256 14-16um | 250~750%C or350 ~ 1200 ©
512 x 384 0.8-1.1um | 600~ 1500 C (1400 ~ 3000 C)
768 x 576 0.8-1.1um | 600~ 1500 C (1400 ~ 3000 C)
®m PYROLINE Al2|Z
- Linear Array EIIQ| OS24 2= (2X) 2Z & S+ 7ot
FOt I}p2$CH 2L He
256 Hz 8-14um 0~807C
8-14um 50 ~ 550 C
3-5um 200 ~ 800 ©
256 Hz 3-5um 450 ~ 1250 C
4.8-5.2um 250 ~ 800 ©
4.8-5.2um 450 ~ 1250 C
256 Hz 50 ~ 550 C
512 Hz 8- 14um 150 ~ 800 C
256 Hz 3-5um 450 ~ 1250 C
512 Hz 4.8-5.2um 450 ~ 1250 C
600 ~ 1500 C
256 Hz 0.8-1.1um Optional: 1400 ~ 3000 ©
600 ~ 1500 C
HS 512N 2000 Hz 0-8-1.Tum Optional: 1400 ~ 3000
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Optical Pyrometers

B SP A|2|Z High-precision pyrometers for industry and research

SP 10 SP 11 SP 30/34 SP 80
CNEY MAE 22 - Fiber S|E22/|3 -Rel3Y HE W2 A A4S TA
-1.5mso| He Y &= -250C EFo|M HE Tts -250C 2FoM HE Tts CAEROlo] 2HH FA
S 7bH A= 24 0.7mm 2 - M @8t OLED Dlsplay - gk MEHSHOLED D|splay - 900-2500C ;;1;
-20~3000C 2% &3 -150~3000C 2% &3 600~1800C 2& &% orz0ly sro
- 4| Display + Key, RS-485 [ - RS-485 S4I1A|0f - RS-485 S41240f =

m SP 40 HEE HHE 2524 Al2|=

CEE g? ﬁ
&
&;./
SP 40/44 P2
- AEQI2|A AFE 5122 . ) i o
: Lasgr/LllD 01|O|TDI orE - AWESD 22to| 2|2 ot - Floee|E A
s34 DHUZZ 24 0 7mm 2 FEHOIAN YAE 1Y =Y - M5t OLED Display
T | aos00cesEy -40~2500C 2& 53 -40~2500C 2& 23
- USB(SP40) R|_S-48_é(<gP44) - IP65 Safety class - RS-485 E A1 0f

m SP54/56 1Y, N5 MAHE 254 Al2[R

PYROSPOT Nz 152001
DG 54NU

CHWE S AL 5122 - M Display & 2Y HE
- VideoE H|R ot CHFet 00| Y - VideoE H|R ot CHFet 00| Y
£3 -40-30000 ¢ 25 =3 --40~3000C 2% £
-2mso| 2 &5 1 3mmel 23 -2mse| WE £&, 1.3mmel 23
-0/4~20mA & 234 RS-485 4! - 0/4~20mA &8, RS-485 E4!
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Infrared Accessories

v

S 120 CS 400 CS 1500 CSF35-F150
43 2 Ho| EF] 25
(Radiating area)
50 mm -15~120°T 235x 311 x 316 mm appr. 8 kg
Source unit: 120 x 122 x 90 mm Source unit: appr. 1 kg

e 30 mm >0 ~400°C Control unit: 235 x 140 x 350 mm Control unit: appr. 3 kg

CS 500 60 mm 50~5007TC 235x311x311 mm appr. 8 kg

CS 1500 38 mm 300 ~ 1500 C 380x530...545 x 500 mm appr. 37 kg

(adjustable)
35~150T Diameter ®64.5 mm
CS F35 to F150 51 mm °c D Efol Length 81 mm appr. 0.9 kg

Protection Compact Compact+ Special housings

m Hold 2 MM 2

Power supply

X

Handheld

Mounting angle Air purge unit Cooling jacket . )
9ang burg 9l programming device

El (F)YRAAEIZ
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Optical Glass

Windows Lenses M Prisms & ATR /\

HEY s | Windows | Lenses Pri;’ﬂ; e
BaF2 (Barium Fluoride) 0.15-12um 0 0 0
CaF2 (Calcium Fluoride) 0.13-10um 0 0 0
Csl (Cesium lodide) 0.25-55um 0
GaAs (Gallium Arsenide) 1.0-16um 0
Ge (Germanium) 1.8-23um 0 o
KRS5 (Thallium Bromo-lodide) 0.6 - 40 ym 0 o
LiF (Lithium Fluoride) 0.12-6um 0
MgF2 (Magnesium Fluoride) 0.12 -7 ym ) 0
Glass (Optical Glass) 0.35-2.5um 0 0
KBr (Potassium Bromide) 0.23-25um 0
SiO2 (Quartz Crystal) 0.4-3um ) Prisms & ATR
Si02 (Silica Glass) 0.18-1um 0 0 0
Al203 (Sapphire) 0.17-5.5um 0
Si (Silicon Windows) 1.2-15um 0 0
NaCl (Sodium Chloride) 0.2-15um 0 Beamsplitters
SrF2 (Strontium Fluoride) 0.15-11pm 0
ZnSe (Zinc Selenide) 0.6-21pm 0 0
ZnS (Zinc Sulphide FLIR) 1.0-13um 0 0
ZnS (Zinc Sulphide Multispectral (Clear)) 0.37-13.5um 0 Mirrors
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