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M Laser (785nm, 500mW, 100-3500cm’ ), AvaSoft—-Raman

H>—BIE (360-780nm)

UV/VIS TRUR - 1% &8I E

M AvaSpec-ULS2048CL-EVO X AvaSpec-ULS2048 (J5RERY)
M AvaSoft-Full&Color, AvaLight-HAL, RE 70— X LFEH Bk

M AvaSpec-ULS2048CL-EVO X[ AvaSpec-HERO
M AvaSoft—Full & CHEM, AvaLight-DH-S-BAL, T4y 7 70—

FEIAE

LEDBIE

M AvaSpec—-ULS2048CL-EVO(UV/VIS), AvaSpec-NIR256-2.5-HSC-EVO(NIR)
M Avasoft-fULL &IRRAD, IRRAD-CAL-UV/VIS, Cosine Corrector X[ AvaSphere -IRRAD

W AvaSpec-ULS2048CL-EVO
M Avasoft—Full & IRRAD, IRRAD-CAL-UV/VIS, AvaSphere-IRRAD

IRZAE

HILEHA

M AvaSpec-ULS2048CL-EVO X [& AvaSpec-ULS2048L
M Avasoft-Thinfilm X I& TFProbe, Avalight-DHe, R§t170—7 |, BEAT—>

M AvaSpec-HS2048XL-EVO
B AvaSoft-Full, Avalight-LED, FCR-UVIR200/600-2-IND

AvaSpec TR, HE. £MEF. KK, LEFOFEHROM. LBS, HAFRGERYGWISAICHIEATEETY

VI T7

F R TDAvaSpeclZEARDY TR
AvaSoft -Basic BNEE SN THY.
WindowsPC_E TEAREIE, AR
JMILERR, FHEIEETEET,
AvaSoft—full [ZF R THEHAIZ%I IS
TEHYIMT. BEOISAIZIE
BERAOVIMAEINTLET,
DIFADERY Tk (Panorama)(Specline).,
Z D 1th Interface DLL Package
(AvaSpec-DLL) E31HYFET,

AvaSoft—full

FFayv
@ 0SF-@305,395,475,515,550,600,850 enuv
RAFR/DBIZTEHERDFIC UVED2R S DFEE T, REE

SHI2RIDEEEIHC AIC
YT 53mmT )L 3—
@0SC,0SC-UA,UB,UCNIR,
HS(500/900/1000), HSC(300/600)
2RI DEEBEHS BICRYMTTS
Long pass filter
@DCL-UV/VIS, DCL-UV/VIS-200
SYURYAWL YR TTATIE—
ICEERYTITSENBEEESHD

BOVISEHD /A XETIF5AI
BHRO—T 429 >150nm
ODUV EEAFEAN® 78— ¢ 4mm
AIBEEICNYI—DFHTNH X%
ANBTZIF THIEIZ(130-300nm)D
BITEAVE] RE
[Deep UV LED | [ DR |

Laser ;EKAIE
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NEW! pueememsnss AVANTES

OLBS(L—HZERILA 989 %% o274 AvalLIBS

LIBS [ FARINILDEHRIOLEWVEE TO R THAAIEET., AR HPEE OB STTA~D
WM AIRER DT, BEFEEROZBEOMERREICEMTY .
TRIZIAEEDTETBAICF/LRNILOL—F /IR EYERBTICEBHILTIAIATS5XT
FERTIENRET, TIAVEZENEISEFRNEEZTERE - S RESHERETETA
TE5 Avantes #t D AR IFLIBSO AT LIZRE T,
R SHELEE A EL (BF)

EAYE THEHBIRTRE

SN ERNH —HERE

R/IMNERSREE: >0.06nm CEEIZLD)
TILTFFoRIVDRBETF o RIINBICHILEER - Ry TL—TAV T RENEES
EFZHRB DIV TR AvalIBS-Specline

WEE: 200~1100nm

BMAvalLIBSY R T LR

SRE-SRRSHEES N + F/HL—Y + BERS S -BY Ik
(AvaSpec-ULS2048/4096CL-EVO) (AvalLIBS-Specline)
(AvaSpec—ULS2048XL-EVO)

* AvaSpec—-ULS4096CL-EVOILEREFT M4096CMOSA A — S EFERALE-T14T949—I2&Y
SR EDBRIEMNAIEET, USB.OBEEEE & FHE YMEENEEHLIZEVOL)—XLEDT
BICERE - SERSBEEDAENSETRRETT,

¥ L—H[IOATLIZEENTEBYEEAD. BEDODILDZEIRMAIEETT,

A&

WEEER W+ E(E BASRI—T127 WE50FiE
W A (KRR W iE. 1EY) WTSRFvY., &K WIREAIE

HOTO WWW. phototechn | ca. co. Jp T336-0017 iﬁiﬁzéb\f:iﬁiﬁlﬁﬁ,ﬁﬂ] 1-2-117
— K TEL:048-871-0067 FAX:048-871-0068
77]"‘79_)]“-5*1 e-mail:voc@phototechnica. co. jp




AVANTES

274 I1\— JK%T*" 7 ItER
T7I)r—23 VBIEDERER

1o —HE

e '&‘_Sﬁﬂlﬂ ;_kr_“ L

e e p———

RETO—TTOD BHEkTH RARARE 70—
Hh 5 —AI%E Hh5—8IE THDHZ—HIE
DIER
AvaSpec-ULS2048CL-EVO, Grating BB(360-780nm), 200 um slit
VI2bhkox7 AvaSoft-Ful | and AvaSoft-Color
JeiR AvalLight-HAL-S-Mini with PS-24V-1. 25A power supply
FCE-7UVIR200-2 FC-UVIR200-2-ME FCR-7UVIR200-2-45
. . Reflection probe with
Reflection probe with ) .
T7 A= | 6x200 um iIFI)umination 45 degree window with
FTF4HR fibers, 200um read 6).(200um il lumination
fiber 'UV/IR om. SHA fibers, 200 um read
’ ' ’ fiber, UV/IR, 2m, SMA

bt — RPH probe holder AvaSpere-50-LS-HAL | WS-2 reference tile
7 WS-2 reference tile | integrating sphere
WS-2 reference tile

* AR TOFACERAECHETCRFITO—TTORIEICIERESTHLRL

HOTO www. phototechnica. co. jp  T336-0017 ER &L EmmRE#MN 1-2-17
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AVANTES

774 1\— J\%T*” 7 AR
7)) r—> 3 REDERER

UV/VIS BRI ZE

peo o 0.e 88 AVANTES
e ——
E: !i ]] \.!r'
| o,
JO0—+€)LTO 70— TO HEHRILE—TO
UV/VIS B4Rl 5E UV/VIS IR U85 UV/VIS DR8I 5E
4y3p5e AvaSpec-ULS2048CL-EVO, Grating UA(200-1100nm), 25um slit, DUV, DCL-UV, 0SC-UA
AvaSpec-ULS2048XL, Grating UA(200-1100nm), 25um slit, OSC-UA
VI2bhkox7 AvaSoft-Full or AvaSoft—-CHEM
JeiR AvalLight-DH-S (Deuterium-Halogen source)
2 pcs. FG-UV200-2-SR | FDP-7UVIR200-2-VAR 2 pcs. FG-UV200-2-SR
- Transmission dip probe -
N fiber cable 200 um , . . fiber cable 200 um |,
7 \
71_77:;—(_/477\ UV/VIS. solarization W!:EE éag(l)gble pTJlth !enf.th' UV/VIS. solarization
resistant, 2m, SMA W Xcuum | Tiumination resistant, 2m, SMA
fibers,and 200um read
fiber, UV/VIS/NIR, 2m, SMA
. 1/4” or1/2” CUV-UV/VIS
7T Flow cell cuvette holder

HOTO www. phototechnica. co. jp  T336-0017 ER &L EmmRE#MN 1-2-17
— _ A TEL:048-871-0067 FAX:048-871-0068
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FEILAE

AVANTES

774 1\— J\%T*” 7 AR

/,\Il €D E

ZN 3D

aocams  poene s
JEBEEEEEE if{
£,
e

E

UV 5681

VIS F568I%E

NIR F5t8I%E

AvaSpec-ULS2048CL-EVO

GratingUC (200-400nm), DUV, | GratingVA (360-1100nm), 0SC,

AvaSpec-NIR256-2. 5-HSC-EVO
Grating NIR100-2.5(1100-2500nm),

ol 50um slit, FG/PC connector | 50um slit, FC/PC connector 50 um slit, 0SF1000, FC/PC connector
Grating UA(200-1100nm), DUV, 50 um slit, 0SC-UA, FC/PC connector
JIRYHTTF AvaSoft-Full and AvaSoft-I1RRAD
BIE | RRAD-CAL-UV IRRAD-CAL-VIS IRRAD-CAL-NIR
(200-400nm) (360-1100nm) (1100-2500nm)
|RRAD-CAL-UV/VIS (200-1100nm)

e Aval i ght-DH-CAL Aval i ght—HAL-CAL Aval ight-HAL-CAL extra
HR Calibrated Calibrated Halogen| NIR Calibrated Halogen
Deuter ium—Halogen | ight sorce light sorce

light sorce with with CC-VIS/NIR with CC-VIS/NIR
CC-UV/VIS
J7 A I"— 1pc. FC-UV200-2-FC-SMA fiber 200 um FC—1R200-2-FC-SMA
+FF 445 2| W/NIS, 2m, 1FC/PC, 1SMA ;:1*’?;;&38 um y1S/NIR
75441 —| CC-UV/VIS or CC-VIS/NIR cosine corrector CC-VIS/NIR cosine corrector

or AvaSpec—IRRAD integrating sphere

www. phototechnica. co. jp
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A%N TES

774 N— AR5
77 ) —> a3 VBAIEDERER

LED ;BI%E

LED A %E

nitE AvaSpec-ULS2048CL-EVO
Grating VA(360-1100nm), 25 um slit, DCL-UV, 0SC, FC/PC connector
YI2box7 AvaSoft—Ful| and AvaSoft-I1RRAD
BIE AvalL ight-HAL-CAL-ISP IRRAD-CAL-VIS (360-1100nm)
X Calibrated halogen irradiance calibration
| ight sorce
T7A4I1\— _ . :
+T5 452 1pc. FC-UV600-2-FC-SMA fiber 600 «m UV/VIS, 2m, 1SMA, 1FC/PC

1LED-A tube for LED T1 3/4 condition A(316mm, 0.001sr), AvaSphere
1LED-B tube for LED T1 3/4 condition B(100mm, 0.01sr), AvaSphere

45 +41)—| AvaSphere-b0-IRRAD intrgration sphere
AvaSpere-LED-ADR adapter to hold 3, T1 3/4, 8mm LED" s

HOTO www. phototechnica. co. jp 7360017 #ER& - EmmRARR 1-2-17
— A TEL:048-871-0067 FAX:048-871-0068
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AWN TES
KETFBRUP NS LREE= 5 —

IRIERI%E

AEEEZA—ZFRAWNSEICEYBRALEBREDEAFIEEMTLABITILAA LIZREEITS
CEMNTRETT , Inm DO FEBEETIONm~50um £ETHEELBETEET,
BIEHUTINEYREFENZABLDTFH/I3—Z AL, EEMEOYEEZRANSZEICEK
UNRFEEANEEBRINET T HERDGES. MHD nfE(BHIFE) RV KECEEZRE) L FTH
DhOTWNIK, BEXZEHTHIENAETT .
BERAYILYTT: AvaSoft-Thinfim (£, —f8RIICEKEREINBTTYTILOO—FTso 0 M (L
DAL BIEY. 21eY. RUASR, BILF vy THE) D nfE(BHFE) & KIECERRZRE) N T—4
R—Z2 I THY., AESRMIZHCTRIRTHENARETT,

[ coeo ol
|

Experiment Information

tezsges

190601301 s °

AWN TES

enfightentng spectroscopy

HEUEBE o= PR
Integration Time [ms}: 125,928 Thekness 817.4 nm 108
veragn: &
Heaturemests 732 requiey 0.044690

[ couma 02 (hermak

AvaSpec—ULS2048CL-EVO

Grating UA(200 ~1100nm), DCL-UV/VIS,
100 i m slit, OSC-UA

10nm ~ 50um, HfEEE : 1nm

JYIkHx7 AvaSoft-Thinfilm
SR Avalight-DHc (BE/KF—/\A5>507)
T7AI\— R Et70—7: FCR-7UVIR400-2-ME, 2m, SMA

www. phototechnica. co. jp
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AVANTES
Plasma Measurement

mIERET 7 AVEHM AT L

Avantestt DS RE- BRER D74 /3 — AT B 5 F 35 (T B FE D RIS AV Bz S DO ZFEAR D F(AvaBench-ULS) &
BAL. ARICIECERYYM T L—T40 0 %EIRTAHILEIZLY . B ETIERICEVEESEEEZEIRLTOVET,

TSXIDLYEHRERETRID AICEAFKINT-
EERE TS X< EHBIL AT LXK, Avantestt D
RRAMES—HRTHLIE MR- FREER SR
FEBFvoRIERLIZ TILFFroRIL
PHB/ATLTT,
BRICHRESN-SFTAVIc DI T7EHBD
HIFAN— ATV EEFERTHEIZKY
TS5RXIDEDLDOMEE—UE LN ~ETFR
S FETHIREICIRZAZENAIEET, CNET
[CEWVSRESREETOETAIMNERLET,

AvaSpec—Plasma—-A

S KX, SRENBEETIATEA AT L
i /15200~ 1030nm D Z M BE4ch B HEFEF
ALV AT LTHER/NISmMDEEE D EEE
TOEHAIZEHRLEL =,
HMBRAFED AvaSoft BB/ IRDZTRY
DT - BBV INYIT . SR T8 —
[Z&kY. 4ch NRL—XIZEIME - 5HAITE.
TR T LTIEETEET, —GKRELDT
M|MEANEC, aRXMYICELERADIEN S,
SRR RN TSITHAVATLTT,

guo—T7429  RUwk KR fERE
» UC (200-450nm) 10um 0.28nm
4ch TRy TE - VC (450-680nm) 10um 0.26nm
S 1N A BB - NC (660-830nm) 10 m 0.24nm
7AN— AHE - NC (820-950 10 0.22
N AvaSpec—-ULS2048CL-EVO ( nm) gm nm
V WEV
4E5NE » DCL-UV/VIS-200 detector collection Lens
» OSF-600 order sorting filter ( XEZERIZ)
AvaSoft-Full AvaSpec FAT5HEY TNT ch BDFA - T—4
JIRY T £ - NE - T - RTBEDHEEEDEKRY T+
SPECline-A T - TRV IR
. Z 77 A 713—4x400 ¢ m fiber
T7AIN— FC4-UVIR400-2-ME |




AvaSpec—Plasma—-B
BT ERNDBEETIATERAL AT L

SHICERE - SREANRETCTSAVEAT S5
DIATLT, FEEHE 200 ~ 930nm DEEEE 8ch
2 I35 (&F CMOS #llfH =& EVO 247 ) =M
LT&/DN 0.09nm DEEEADEEETOEAIZERL
FL1-=,

HBERARD AvaSoft RV ILNDITEERD
DT - BB IR TES RIET7A 18 —I2KY
8ch MR L—XIZENME - EHBITE, KNEMSIR
FIMEFETH/N—TEET, |RK10chxT
JEERTE. YOIV MIINEALI-E LB LV
T, —RKRELOTERNEVNBSER L
INTSXTEHRIV AT LT,

TJL—T74297  RYvk R fRRE

* UE (200-300nm) 10um 0.13nm
8ch 5wy RE - UE (300-390nm) 10 m 0.12nm
. | * UE (380-460nm) 10um 0.11nm
/7\7%4 4 \—ASTE - UE (460-530nm) 104 m 0.10nm
7 a _ * VE (530-588nm) 10um 0.09nm
AvaSpec—ULS2048CL-EVO | | \E 570 620nm) 10 m 0.09nm
8 B - NC (620-780nm) 104 m 0.24nm
- NC (780-930nm) 10 m 0.22nm
VeV

» DCL-UV/VIS-200 detector collection Lens
* OSF-600 order sorting filter ( X B#KEIZ)

AvaSoft-Full AvaSpec AR EEV IR Tch BDETHEl - T—4
. £1E - NI - T - RRBEDHEEEDERKRY TR
) k4
SPECline-A M - TRV IR
TJ7AI1N— FC8-UVIR400-2-ME 2 538 77 A 13— 8x400 i m fiber
BiE : FER N Eh A=y FTIDF HoRAA—T74>7

HOTO www. phototechnica. co. jp T336-0017 HER & - FhmRE#EN 1-2-17
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AVANTES

Deep UV E £ (130-300nm):BIE
REL > : Grating UC (130-350nm), UD (150-300nm)

7% :Deep UV LED, D23¢t]R, Laser KRR HITE

J 14
IDoeoels
B ore | view )
o - & _'\ a
@ .Y © U @ O 0 6.9 9 UV VOV LV = @ AWNTES
e 2 o | Spectum fpecnuwaD Tiwsares Chemomsty Color Imadianss Ramaescops Thefm
....................... i appiications enlightening spectrascopy
Frpesmant nfamatio |~-.. =
s aton = File Tosale -
—
r- H w |S/s AT - Photon Denaity =
...... ZRiAT e o e (2
Loguttesc At S st
-------- pranst pam Scate Gptions Dapiey spming
TANMMBN e -]
- o
i [3C AN
2@agaa o
Integraton Time [ps: 185 o
Aweraging: 100
S0 e
reessurements: 0 s T
e - L
e e g s
i an, o ‘“"L«
e o o
aaat . N
4200 - e
oy 41000 \.\Af
£ wann .
A s
e
g o
e o~
2z e
2500 -
o
e
e
1w Lo LY V4 N
15600 4 - 8| 8|
Voo
12070
1200
ey S
su0
s
wat
N O I . R L R O O T T
1 qn weiciznn il
—ENHEHEHE

AvaSpec—-ULS2048, 2048L, 3648-USB2-Purge

Technical Data 2048 2048L 3648 Resolution (nm)

Signal/Noise

200:1

300:1

350:1

Slit size (um)
Integration Time 1.05ms-10min 1.05ms-10min 10us-10min 2048 0.18-0.22 0.29 0.61 118
uc
Sensitivity 3100,000 470,000 160,000 1200/mm 2048L 0.20-0.28 0.27-0.38 0.52-0.68 11
Counts/uW per ms integration time
3648 0.14-0.18 0.30 0.36-0.40 0.78
Sample Speed with store to RAM 1.05ms/scan 1.05ms/scan 3.7ms/scan
2048 0.08-0.11 0.10-0.13 0.28 1.60
Data USB2 1.8ms/scan 1.8ms/scan 3.7ms/scan ub
Transfer speed RS-232 430ms/scan 430ms/scan 750ms/scan 1800/mm 2048L 01.0-0.18 0.20-0.29 0.34-0.42 0.8
Dimension, weight 175 x 110 x 44 mm, 716 grams 3648 0.09-0.11 0.18 0.36-0.40 0.78
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Avantes #1 &

|_.| IL.\r_

T IE AR AR

85cm

153 cm?

I/ 212 cm 1

472 em 1

N ProTrusTech Co, Ltd.

EHBIV AT L

Q@IEWMSVUMELRILTEERADR
@1 ERICELLT= All in One

@ B | ZBRMER (CERMT [T mT Bk

OJL LT THEMEICENATIS
@/ - 2T )L THRIEIZEHE
OSRETIOAIINAA—DY ’7“

MRI [ZARXMHEDENSIIUD A AT LT, B - & -
0 EE - R=Xh - DIWFEARBEOEALYTILT
HETBIHEFET, oV ITHAUICERNSh a7 HEiTIC
KUY, I TOELEVEEETIARRNTEI—ILETEIL
XTSIV ARGMVERHA - B8R TEF T, BAMEEIC
EELT, EJZL\(i%@iiﬂ"/?")b(:ﬁ)f’ﬁﬁﬂﬂH:I'EEiTo
1 DDERICAZZRVERBLE-TYHAUICKY, BRE -
INTA—T UV RDEFHRIMNETRLELT -,

/

A

WEDITUARIML

S50 DISTUARGRL

L—4 : 532nm, 50mW
BE: 2um 1#
90cni!

FEL—H
473nm 532nm
488nm 785nm

Loser Coniod |
CoMPen COME -
Pover (6 ] mW ,
2
Washagh £33 -
B Eeplck
® Famem

O TILICE

KERITILFTT IV THERTTHE

B8 T CaTAIAT BE

'

IRV TR

@ HHAAHL—HF XYk MountQic Laser Module
STUEHARAD AR ~EFNAEOEAHL—FF YT, MRIZEHE(C
ERETE, 532nm THITEV R 90cm  AN1E5N 5, MR (E
L—HHANBEMICERIZREEY VT ILE—FRIZHE-2TNVS,

OL—TFHNDFE - TS/ AV D FEHHE
(DRAMSpec YIRD /AR IILMSHEIBEA ST QMR LDDOFEADUIEZ
Laser alignment tool

O HUTIIEBRAANA—TI—R
9 Mpixel 1 A—THASE 3W LED HRIZKY ., B/NTH—TVAD
TOBRIWA A=V T NAlRE, FEREFIZ RAMSpec V7R ZkY,
YT IDRESERESEFHAITRE,

QYT IEEMNTA—T—TILA TSI

ERLIEMEIN CERATRE
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xl’ro'l'rus'lbch Co.Ltd. 1

ale

00ew R —rkyhF— &
O0OoEERDBEQ EEMD B0 C- 23
o] | o z:
z

- |‘ ;
N £
‘--:.‘:h. ME {LN
N i
SO | T : A

=

- || Jd A i i i A AL Jd
= 600 BOO 1000 1200 1400 1600 1800 200¢
A | - o RVVTE (em—1) Raman Shift / cm’'

+u: Double Click — - SERS  (633nm,75mW,30 %)

®MRI Y7k 7 RAMSpec

IRUER - R AR TEBMNGRENHELSSIBA A —TT—AERMLTEY. XFrY
E—RFEEA—F—FDYHRZIAER, 1 JUVITIRUA A=V REMNAEETT,
Fis  @N—FYTFEL—H/8SA—aH E BB EL T

OLAFIREDT S—LMNIKY, IS—ESDA—/N\—DJ0—-%RETS

@ XA nm TRIRSN., MBICHELEE. WEASIUOTRTHMYPT L

@S EHAANDAN—R S/ U EISIE#EE

OSYUARIMLEBRIEADERCIFRMEEADEREET

OMRI A DHERL TICTRT—RRAF TV H AL

OL—HDUA—SUITTIT ORIV NI HEE

ORY—IMIBEERBIVRELIENODERLAL—X

@15 W TEH 15 W TFzvILEDMIL—Y I+ —30 T 7 vT

O XY —rhybF——D1 /v TEELRAT v QRBILI-EERBERTS

ST AR DOLAR—F

BUTIWEFIUEE - DRLIHERE 1 ROLKR—FELTHARET,
(RARGPVRTER, ARAA—DER, L—FNFGA—8, X—L(vV =V, BEBEE—IT—4)

L

&L AFHR L =AY ¢
Raman Intensity, Exposure Time 0.05 sec/point L—H¥EE 473,488,532,633,785,808,1064nm
ARIMLVE—LE—F | TEMw
L—HE—LRE ~ 1.1x2.2mm
E—LILAYA <1.2mrad
HALREHE@10Nh <1%
L—HHAh 75mW@633nm
I-’ STULVY 90cm '~ 3500cm " (L—+iRI£?)
: (A e A e =2 E—— = — SI/N Hﬂ: - 300 : 1 = = —
2 « 53 - 2D - 3D - A% ;!Z;;I:7t)b*§§ E&VLEI_E.DZ.Ocm , =fRE : 1.3cm
OILANE AKAYAX - EE 195x195x130mm - 4kg

EMiesE - £F - BE - ShiYE - =107
KBS/ IL - #IEBAZE - CNTs
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SR CHA - AL, AP PENOME CLBR A ATREEETT

T336-0017 FER S W -FHmRE@EF 1-2-17

AT I at

TEL:048-871-0067 FAX:048-871-0068
e-mail:voc@phototechnica. co. jp
20205






AVANTES’

EVO SERIES

EVO series; why?

With the introduction of the AS-7010
electronics board, Avantes brought new
and improved functionality to their
spectrometers. This circuit board brings
USB3 and Ethernet

communication options to you.

These options offer faster data speeds,
longer distances and network
integration for your application. Our
improved electronics deliver more
noise-free signals for your
measurements and the on-board
memory capabilities ensure plenty

of capacity for future features.
Spectrometers using this AS7010
electronics platform are the next
EVOlutionary step in spectrometry.
Avantes bundled these spectrometers
in the EVO line of products, which are
described in this brochure.

CMOS and CCD

Avantes offers a broad range of
spectrometers with different detector
technologies.

For our Starline spectrometers, the
standard Si CCD technology was the
dominant technology for years.
However, this dominant position is
losing ground to CMOS technology.
Wanting to be prepared for the future,
Avantes embraced the CMOS
technology at an early stage and now
offers this latest, state-of-the-art
technology as the new standard for our
spectrometers.

In the NIRline spectrometers we use
InGaAs detectors and in the SensLine
we use back-thinned CCD detectors.

Avantes is proud to announce the latest

additions to our EVO-series spectrometers

Timing and Triggering

Numerous applications require for a
spectrometer to be triggered at a
timesensitive

moment. For example when

measuring in production lines, or with

pulsed or flashed events like solar
simulators or led measurements .
Our state-of-the-art electronics, in
combination with the right detector
choice will provide you with an
excellent instrument for continuous,
repetitive, stable measurements.
For decades, Avantes spectrometers
have been well known for their
excellent timing and trigger
performance.

EVOlutionary spectroscopy:
* Speed

« Network integration
* Multi-channel benefits

in the UV/VIS and NIR range.

EVO Series; UV/VIS spectrometer

Offers GigaEthernet and USB3.0
communication, more memory and fast
data processing. Using the latest CMOS
technology, these spectrometers are ready
for the next decade!

AvaSpec-HERO

The AvaSpec-HERO is the answer for
those in need of high resolution and
high sensitivity! It combines high-end,
cooled back-thinned detector
technology , a 1oomm symmetrical
Czerny-Turner optical bench and state-
of-the-art electronics to enable noise-
free signal measurement in the most
demanding environment. The ideal
choice in the EVO series. A real HERO for
your application!




AVANTES’ EVO SERIES

Product line overview

EVO series in our product lines

Product lines

Starline Sensline

AvaSpec-ULS2048CL-EVO AvaSpec-HERO

AvaSpec-ULS4096CL-EVO AvaSpec-ULS2048XL-EVO

AvaSpec-ULS2048L-EVO AvaSpec-HS2048XL-EVO

AvaSpec-NIR256/512-1.7-EVO

AvaSpec-NIR256/512-1.7-HSC-EVO

AvaSpec-NIR256/512-2.5-HSC-EVO

USB 3.0
Gigabit Ethernet

More memory
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AvaSpec-ULS2048CL-EVO
Starline CMOS Spectrometer

AvaSpec-ULS2048CL-EVO

Optical bench
Wavelength range
Resolution

Stray light
Sensitivity
Detector
Signal/noise

AD converter

Integration time

Interface
Digital 10

Power supply

Dimensions, weight

Sample speed with on-board averaging
Data transfer speed

Min. delay / jitter

4 | info@avantes.com

Using CMOS instead of the
conventional CCD detectors, this
spectrometer offers you the latest
technology.

In combination with our latest AS-7010
electronics, it offers you a versatile
device including USB3.0 communication
with 10x higher speed compared

to USB2, and a second communication
port which offers Gigabit Ethernet for
integration in your company network
and possibility for long distance
communication.

Besides the high-speed communication
options, the EVO series offers a fast
microprocessor and increased

memory to help you store more

Technical Data

200-1100 nm

0.19 - 1.0%, depending on the grating

CMOS linear Image Sensor
300:1

16-bit, 6 MHz

30 ys-59s

USB 3.0 high speed, 5 Gbps
Gigabit Ethernet 1 Gbps

trigger, sync., strobe, laser

Default USB3 power, 500 mA
Or 12VDC, 300 mA

Timing and Triggering
0.38 ms/scan

0.38 ms/scan (USB3), 1.0 ms (ETH)
0.9/0.02 ps

Detector Specifications

Sensitivity Sensitivity
photons/ in cts/pW QE
count per ms (%) @ peak
@ 600 nm int. time
2 375,000 80%

www.avantes.com

375,000 counts/pW per ms integration time

177 x 127 x 44,5 mm (1 channel), 1135 grams

spectra onboard and realize more
functionality.

Options include a detector collection
lens to enhance sensitivity in the 200
to 1100 nm range and an order-sorting
filter to reduce second-order effects.
The AvaSpec-ULS2048CL-EVO is
available with a wide range of slit sizes,
gratings and fiber-optic entrance
connectors as well.

It comes complete with AvaSoft-Basic
software, USB cable and an extensive
manual.

The AvaSpec-ULS2048CL-EVO is also
available as OEM unit, bench only or
Rackmount version.

ULS symmetrical Czerny-Turner, 75 mm focal length

0.06 - 20 nm, depending on configuration (see table)

HD-26 connector, 2 Analog in, 2 Analog out, 13 Digital bidirectional,

i Dark noise )
S:niti‘:ell (counts D!:::n:c
RMS) g
300:1 16 P



Grating Selection Table

Useable range

Spectral range

Use (nm) (nm) Lines/mm Blaze (nm) Order code
UV/VIS/NIR 200 - 1100** 897** 300 300 UA
UV/VIS/NIR 200 - 1100** 897** 300 300/1000 UNA-DB

Uv/VIS 200 - 850 515 600 300 UB
uv 200 - 750 247 - 218* 1200 250 uc
uv 200 - 650 163 - 143* 1800 uv ub
uv 200 - 580 113 - 69* 2400 uv UE
uv 200 - 400 69 - 45* 3600 uv UF

UV/VIS 250 - 850 515 600 400 BB

VIS/NIR 300 - 1100** TR 300 500 VA

VIS 360 - 1000 495 600 500 VB

VIS 300 - 800 247 - 218* 1200 500 vC

VIS 350 - 750 142 - 89* 1800 500 VD

VIS 350 - 640 T4 - 4L9* 2400 VIS VE

NIR 500 - 1050 495 600 750 NB

NIR 500 - 1050 218 - 148* 1200 750 NC

NIR 600 - 1160 346 - 297 830 800 Sl

NIR 600 - 1100** 495%* 300 1000 1A

NIR 600 - 1100 495 600 1000 IB

* depends on the starting wavelength of the grating; the higher the wavelength, the bigger the dispersion and the smaller the range to select.
** please note that not all 2048 pixels will be used for the useable range.

Resolution Table (FWHM in nm)
Slit size (pm)

Grating (lines/mm) 10 25 50 100 200 500
300 1.0 1.4 2.5 4.8 9.2 21.3

600 | 0.40-0.53* 0.7 1.2 2.4 4.6 10.8

830 0.32 0.48 0.93 1.7 3.4 8.5

1200 | 0.20 - 0.28* 0.27 - 0.38* 0.52 - 0.66* 1.1 2.3 5.4

1800 | 0.10-0.18* 0.20 - 0.29* 0.34 - 0.42* 0.8 1.6 3.6

2400 | 0.09-0.13* 0.13-0.17* 0.26 - 0.34* | 0.44 - 0.64* 1.1 2.7

3600 | 0.06-0.08* 0.10 0.19 0.4 0.8 1.8

* depends on the starting wavelength of the grating; the higher the wavelength, the bigger the
dispersion and the better the resolution.

Options
-RS | e Replaceable slit

DCL-UV/VIS-200
SLIT-XX

e Quartz detector collection lens (200 - 1100 nm)
e Slit size, please specify XX =5, 10, 25, 50, 100, 200 or 500 pm

e Replaceable slit with SMA connector , specify slit size XX = 25, 50, 100, 200 or 500 pm.
Only available for AvaSpec-ULS2048CL-EVO-RS

e As SLIT-XX-RS, but with FC/PC connector

e Order-sorting filter for reduction of second-order effects
please specify YYY = 305, 395, 475, 515, 550 or 600 nm

e Order-sorting coating with 600 hm long-pass filter for BB (>305 nm)
and VB gratings, recommended with OSF-305

SLIT-XX-RS
SLIT-XX-RS-FCPC

OSF-YYY

0scC

0OSC-UA | ¢ Order-sorting coating with 350 and 600 nm linear variable filter for UA, VA gratings

e Order-sorting coating with 350 and 600 nm long-pass filter for UB or BB (<350 nm)

0SC-UB .
gratings

-FCPC | » FC/PC fiber-optic connector
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AvaSpec-ULS4096CL-EVO
Starline CMOS Spectrometer

AvaSpec-ULS4096CL-EVO

Optical bench
Wavelength range
Resolution

Stray light
Sensitivity
Detector
Signal/noise

AD converter

Integration time

Interface
Digital 10
Power supply

Dimensions, weight

Sample speed with on-board averaging
Data transfer speed

Min. delay / jitter

6

The AvaSpec-ULS4096CL-EVO uses

the latest CMOS technology instead of
the conventional CCD detectors, which
means this spectrometer is completely
up to date and ready for the next
decade.

The dominant position of CCD
detectors in the spectrometer field is
fading and new technologies like CMOS
have evolved and become a suitable
alternative.

In combination with our latest AS-7010
electronics it offers you a versatile
device including USB3 communication
with 10 times higher speed compared

to USB2 and a second communication
port that offers Gigabit Ethernet.

Technical Data

200-1100 nm

0.19 - 1.0%, depending on the grating

CMOS linear Image Sensor

335:1
16-bit, 6 MHz
9us-40s

USB 3.0 high speed, 5 Gbps
Gigabit Ethernet 1 Gbps

trigger, sync., strobe, laser

Default USB3 power, 500 mA
Or 12VDC, 300 mA

Timing and Triggering
0.7 ms/scan
0.7 ms/scan (USB3), 1.0 ms (ETH)
0.9 /0.02 ps

Detector Specifications

Sensitivity Sensitivity
photons/ in cts/uW QE
count per ms (%) @ peak
@ 600 nm int. time
2 218,000 80%

| info@avantes.com | www.avantes.com

218,000 counts/pW per ms integration time

177 x 127 x 44,5 mm (1 channel), 1135 grams

Besides the high speed
communication options, the EVO series
also offers a fast microprocessor and
improved memory which can help you
to store more spectra onboard and
realize more functionality.

The AvaSpec-ULS4096CL-EVO is
available with a wide range of slit
sizes, gratings and fiber-optic entrance
connectors as well. The AvaSpec-
ULS4096CL-EVO is also available as
OEM unit, bench only or Rackmount
version.

With its 4096 pixels, this spectrometer
is tailored for high-resolution
applications like plasma monitoring
and LIBS.

ULS symmetrical Czerny-Turner, 75 mm focal length

0.05 - 20 nm, depending on configuration (see table)

HD-26 connector, 2 Analog in, 2 Analog out, 13 Digital bidirectional,

. Dark noise .
e | couns’ | Pmer
RMS) 9
325:1 16 4000



Grating Selection Table

Useable range Spectral range

Use o) ) Lines/mm Blaze (nm) Order code
UV/VIS/NIR 200 - 1100** 8971 300 300 UA
UV/VIS/NIR 200 - 1100** 8971** 300 300/1000 UNA-DB

Uv/VIS 200 - 850 515 600 300 UB
uv 200 - 750 247 - 218* 1200 250 uc
uv 200 - 650 163 - 143* 1800 uv ub
uv 200 - 580 113 - 69* 2400 uv UE
uv 200 - 400 69 - 45* 3600 uv UF

UV/VIS 250 - 850 515 600 400 BB

VIS/NIR 300 - 1100** T92%* 300 500 VA

VIS 360 - 1000 495 600 500 VB

VIS 300 - 800 247 - 218* 1200 500 vC

VIS 350 - 750 142 - 89* 1800 500 VD

VIS 350 - 640 Th - 49* 2400 VIS VE

NIR 500 - 1050 495 600 750 NB

NIR 500 - 1050 218 - 148* 1200 750 NC

NIR 600 - 1160 346 - 297 830 800 Sl

NIR 600 - 1100** 495%* 300 1000 1A

NIR 600 - 1100 495 600 1000 IB

* depends on the starting wavelength of the grating; the higher the wavelength, the bigger the dispersion and the smaller the range to select.
** please note that not all 4096 pixels will be used for the useable range.

Resolution Table (FWHM in nm)
Slit size (pm)

Grating (lines/mm) 10 25 50 100 200 500
300 0.50-0.70 1.20 - 1.30* 217 4.6 9.00 20.0

600 | 0.30-0.36* 0.58 - 0.60 117 2.20 4.5 10.0

830 0.25 0.48 0.93 1.7 3.4 8.0

1200 | 0.14-0.18* 0.30 0.62 1.08 2.2 5.0

1800 | 0.09-0.11* 0.18 0.36 - 0.40* 0.78 1.5 3.7

2400 | 0.07 - 0.09* 0.13-0.15* 0.26 - 0.32* 0.40 - 0.64* 1.1 2.7

3600 | 0.05-0.06* 0.10 0.19 0.4 0.8 2.0

* depends on the starting wavelength of the grating; the higher the wavelength, the bigger the
dispersion and the better the resolution.

Options
-RS | e Replaceable slit
DCL-UV/VIS-200
SUIT-XX

e Quartz detector collection lens (200 - 1100 nm)
e Slit size, please specify XX =5, 10, 25, 50, 100, 200 or 500 pm

e Replaceable slit with SMA connector , specify slit size XX = 25, 50, 100 or 200 pm.
Only available with AvaSpec-ULS4096CL-EVO-RS

e As SLIT-XX-RS, but with FC/PC connector

e Order-sorting filter for reduction of second-order effects
please specify YYY = 305, 395, 475, 515, 550 or 600 nm

e Order-sorting coating with 600 nm long-pass filter for BB (>305 nm)
and VB gratings, recommended with OSF-305

SLIT-XX-RS
SLIT-XX-RS-FCPC

OSF-YYY

osc

0OSC-UA | » Order-sorting coating with 350 and 600 nm linear variable filter for UA, VA gratings

e Order-sorting coating with 350 and 600 nm long-pass filter for UB or BB (<350 nm)

0SC-UB .
gratings

-FCPC | « FC/PC fiber-optic connector
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AvaSpec-ULS2048L-EVO
Starline CCD Spectrometer

AvaSpec-ULS2048L-EVO

Optical bench
Wavelength range
Resolution

Stray light
Sensitivity
Detector
Signal/noise

AD converter

Integration time

Interface
Digital 10
Power supply

Dimensions, weight

Sample speed with on-board averaging
Data transfer speed

Min. delay / jitter

8 | info@avantes.com

The AvaSpec-ULS2048L-EVO uses our
latest AS-7010 electronic board. This
means it has all the advantages of the
previous AvaSpec-ULS2048L-USB2, but
offers USB3 communication instead

of USB2, which makes for a significant
increase in speed.

Unique is the second communication
port which offers Gigabit Ethernet for
integration in your company network
and possibility for long distance
communication.

This unique, first-to-the-market
combination enables you to create

Technical Data

high-speed multichannels systems,
perfectly suited for various industrial
applications.

Options include a deep-UV detector
coating, for better performance in the
deep-UV-range, a detector collection
lens to enhance sensitivity in the 200-
1100 nm range and order-sorting filter
to reduce second-order effects.

The AvaSpec-2048L is available with a
wide range of slit sizes, gratings and
fiber-optic entrance connectors as well.

ULS symmetrical Czerny-Turner, 75 mm focal length
200 - 1100 nm

0.06 - 20 nm, depending on configuration (see table)
0.04 - 0.1%, depending on the grating

470,000 counts/uW per ms integration time

CCD linear array, 2048 pixels

300:1

16-bit, 2 MHz

1.11 ms - 10 minutes

USB 3.0 high speed, 5 Gbps
Gigabit Ethernet 1 Gbps

HD-26 connector, 2 Analog in, 2 Analog out, 13 Digital bidirectional,
trigger, sync., strobe, laser

Default USB3 power, 500 mA
Or 12VDC, 300 mA

177 x 127 x 44,5 mm (1 channel), 1135 grams

Timing and Triggering
1.1 ms/scan

1.1 ms/scan (USB3), 3.8 ms (ETH))
3.28 /0.02 ps

Detector Specifications

Sensitivity Sensitivity Dark noise
photons/ in cts/pW QE Signal/ Dynamic
. (counts
count per ms (%) @ peak noise RMS) range
@ 600 nm int. time
4 470,000 40% 300:1 20 3300

www.avantes.com



Grating Selection Table

Use (nm) (nm) Lines/mm Blaze (nm) Order code
UV/VIS/NIR 200 - 1100** 900** 300 300 UA
UV/VIS/NIR 200 - 1100** 900** 300 300/1000 UNA-DB

Uv/VIS 200 - 850 520 600 300 UB
uv 200 - 750 250 - 220* 1200 250 uc
uv 200 - 650 165 - 145* 1800 uv ub
uv 200 - 580 115 - 70* 2400 uv UE
uv 200 - 400 70 - 45* 3600 uv UF

Uv/ VIS 250 - 850 520 600 400 BB

VIS/NIR 300 - 1100** 800** 300 500 VA

VIS 360 - 1000 500 600 500 VB

VIS 300 - 800 250 - 200* 1200 500 vVC

VIS 350 - 750 145 - 90* 1800 500 VD

VIS 350 - 640 75 - 50* 2400 VIS VE

NIR 500 - 1050 500 600 750 NB

NIR 500 - 1050 220 - 150* 1200 750 NC

NIR 600 - 1160 350 - 300 830 800 Sl

NIR 600 - 1100** 500%** 300 1000 1A

NIR 600 - 1100 500 600 1000 IB

Useable range

Spectral range

* depends on the starting wavelength of the grating; the higher the wavelength, the bigger the dispersion and the smaller the range to select.
** please note that not all 2048 pixels will be used for the useable range.

Resolution Table (FWHM in nm)
Slit size (pm)

Grating (lines/mm) 10 25 50 100 200 500
300 1.0 1.4 2.5 4.8 9.2 21.3

600 | 0.40-0.53* 0.7 1.2 2.4 4.6 10.8

830 0.32 0.48 0.93 1.7 3.4 8.5

1200 | 0.20-0.28* 0.27 - 0.38* 0.52 - 0.66* 1.1 2.3 5.4

1800 | 0.10-0.18* 0.20 - 0.29* 0.34 - 0.42* 0.8 1.6 3.6

2400 | 0.09-0.13* 0.13-0.17* 0.26 - 0.34* 0.44 - 0.64* 1.1 2.7

3600 | 0.06-0.08* 0.10 0.19 0.4 0.8 1.8

* depends on the starting wavelength of the grating; the higher the wavelength, the bigger the
dispersion and the better the resolution.

Options
-RS | e Replaceable slit
DCL-UV/VIS-200
SUIT-XX

e Quartz detector collection lens (200 - 1100 nm)
e Slit size, please specify XX =5, 10, 25, 50, 100, 200 or 500 pm

e Replaceable slit with SMA connector , specify slit size XX = 25, 50, 100 or 200 pm.
Only available with AvaSpec-ULS4096CL-EVO-RS

e As SLIT-XX-RS, but with FC/PC connector

e Order-sorting filter for reduction of second-order effects
please specify YYY = 305, 395, 475, 515, 550 or 600 nm

e Order-sorting coating with 600 nm long-pass filter for BB (>305 nm)
and VB gratings, recommended with OSF-305

SLIT-XX-RS
SLIT-XX-RS-FCPC

OSF-YYY

0osc

0OSC-UA | » Order-sorting coating with 350 and 600 nm linear variable filter for UA, VA gratings

e Order-sorting coating with 350 and 600 nm long-pass filter for UB or BB (<350 nm)

0SC-UB .
gratings

-FCPC | « FC/PC fiber-optic connector
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AvaSpec-HERO

Sensline Back-thinned CCD Spectrometer

AvaSpec-HSC1024x58TEC-EVO

Optical bench
Wavelength range
Resolution

Stray light
Sensitivity
Detector
Signal/noise
Dynamic range
AD converter

Integration time

Interface

Digital 10

Power supply

Dimensions, weight

Sample speed with on-board averaging
Data transfer speed

Min. delay / jitter

10 | info@avantes.com

The AvaSpec-Hero is our top-of-theline
spectrometer!

Based on our High-Sensitivity Compact
optical (HSC) bench (f=100mm;
NA=0.13) and a 1024x58 back-thinned
CCD detector, it offers the best of both
worlds: high sensitivity and resolution!

The instrument is equipped with a

TE Cooling enabling long integration
times in low light applications. In
conjunction with our AS7010
electronics, including a high end AD
convertor, noise is kept to a minimum,
which offers you an excellent Signal to
Noise and Dynamic Range
performance.

From low-light fluorescence
applications to the most demanding
Raman applications; the AvaSpec-Hero
is your ideal companion.

Of course the Digital IO ports enabling
external triggering, control of
shutters, and pulsed light sources from
the Avantes line of instruments are
compatible with the HERO as well.

The Avaspec-HERO is standard
equipped for use with replaceable slits,
offering optimal flexibility for a variety
of applications.

Technical Data: AvaSpec-HSC1024x58TEC-EVO
HSC symmetrical Czerny-Turner, 100 mm focal length, NA: 0.13
200 - 1160 nm

0.2 - 7 nm, depending on configuration (see table)

0.5%, depending on the grating

445,000 counts/UW per ms integration time

CCD array image sensor with one stage TE Cooled, 1024 pixels
1200:1

40,000

16-bit, 250 kHz

5.2 ms - 60 sec

USB 3.0 high speed, 5 Gbps
Gigabit Ethernet 1 Gbps

HD-26 connector, 2 Analog in, 2 Analog out, 3 Digital bidirectional,
trigger, sync., strobe, laser.

12VDC, 1.5A
185 x 1671 x 185 mm, 3500 grams

Timing and Triggering
5.2 ms/scan

5.2 ms/scan (USB3 and ETH)
-5220 ps / 5220 ps

Detector Specifications

Sensitivity Sensitivity Dark noise
photons/ in cts/pW QE Signal/ Dynamic
. (counts
count per ms (%) @ peak noise RMS) range
@ 600 nm int. time
16 445,000 92% 1200:1 2 40,000

www.avantes.com



Grating Selection Table

Useable range Spectral range

Use T L) Lines/mm Blaze (nm) Order code
UV/VIS/NIR 200 - 1160 770 - 760* 300 300 HSC0300-0.30
UV/VIS/NIR 250 - 1160 770 - 760* 300 420 HSC0300-0.42

VIS/NIR 250 - 1160 577 - 553 400 550 HSC0400-0.55
Uuv/VviIs 200 - 850 373 - 340* 600 400 HSC0600-0.40
VIS/NIR 250 - 1160 373 - 340* 600 650 HSC0600-0.65
VIS/NIR 500 - 1160 268 - 220* 830 900 HSC0830-0.90
Uuv/VvIS 200 - 1160 182 - 130* 1200 400 HSC1200-0.40
VIS/NIR 500 - 1050 182 - 130* 1200 750 HSC1200-0.75
Uv/VIS 200 - 850 84-61* 2400 270 HSC2400-0.27

* depends on the starting wavelength of the grating; the higher the wavelength, the bigger the dispersion and the smaller the range to select.

Resolution Table (FWHM in nm)
Slit size (um)

Grating (lines/mm) 50
300 1.70 1.90 2.45 3.0 5.50 5.50
400 1.40 1.55 2.00 2.55 4.70 5.50
600 0.80 0.85 1.10 1.70 3.00 5.50
830 0.60 0.70 0.9 1.25 2.00 5.50
1200 0.32 0.35 0.48 0.80 1.30 5.50
2400 0.18 0.20 0.29 0.40 0.65 5.50

* Above values are average values. Due to optical properties resolution will be better in the lower
wavelengths than in the higher wavelength range.

Options

e Replaceable slit with SMA connector, specificy slit size XX = 10, 25, 50, 100, 200
or 500 pm.

SLIT-XX-RS-FCPC |  As SLIT-XX-RS, but with FC/PC connector

SLIT-XX-RS

e Slit kit containing 25, 50, 100, 200 or 500 pum slits, and the tools to replace the slit.
SMA-connectors

SLITKIT-FCPC | ¢ As SUITKIT-SMA, but with FC/PC connectors

SLITKIT-SMA

e Order sorting filter for reduction of second-order effects, 3 mm thick, please specify
YYY = 305, 395, 475, 515, 550, 600 nm

0SC-HSC300 | » Order sorting coating for use with grating HSC0300-xx
0SC-HSC600 | » Order sorting coating for use with grating HSC0600-xx and HSCO0400-xx

OSF-YYY-3

The new AvaSpec-HERO is the answer

for those in need of high resolution and
high sensitivity!
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AvaSpec-ULS2048XL-EVO
Sensline Back-thinned CCD Spectrometer

AvaSpec-ULS2048XL-EVO

Optical bench
Wavelength range
Resolution

Stray light

Sensitivity

UV quantum efficiency
Detector

Signal/noise

AD converter

Integration time
Interface

Readout noise
Dark noise

Dynamic range
Digital 10

Power supply

Dimensions, weight

Sample speed with on-board averaging
Data transfer speed

Min. Delay / Jitter

12

Combining exceptional quantum
efficiency with high speed is the
value proposition of the AvaSpec-
ULS2048XL-EVO spectrometer.

Unlike many back-thinned CCD
spectro-meters with two dimensional
arrays, the AvaSpec-ULS2048XL-EVO
has large, monolithic pixels of 14x500
microns with exceptional efficiency in
the UV range, from 200 to 400 nm, and
the NIR range, from 950 to 1160 nm.

The instrument has an electronic
shutter, which enables integration
times as low as 2 microseconds.

Technical Data

200 - 1160 nm

<0.5%
460,000 counts/pyW per ms int. time
60% (200-300 nm)

525:1
16-bit, 1 MHz
2 ps — 20 seconds

USB 3.0 high speed, 5 Gbps
Gigabit Ethernet 1 Gbps

9.8 cnt RMS
4.5 cnt RMS
13,700

trigger, synchronization

Timing and Triggering
2.44 ms/scan

2.44 ms/scan (USB3)
0.37/25ns

Detector Specifications

Back-thinned CCD image sensor 2048 pixels

To further enhance sensitivity, a
detector collection lens is available to
improve sensitivity up to 60% when
combined with larger core fibers.

Options include an order-sorting filter

to reduce second-order effects and

purge ports for deep-UV

measurements. The AvaSpec-
ULS2048XL-EVO comes with a wide

range of slit sizes, gratings and may

be configured with SMA or FC/PC fiberoptic
entrance connectors.

Connection to your PC is handled via a
USB3-connection or Ethernet,
delivering a scan every 2 milliseconds.

ULS, Symmetrical Czerny-Turner, 75 mm focal length

0.09 -20 nm, depending on configuration (see table)

HD-26 connector, 2 Analog in, 2 Analog out, 3 Digital in, 12 Digital out,

Default USB power, 700 mA. Or external 12VDC, 360 mA
175 x 127 x 44,5 mm (1 channel), 1180 grams

Sensitivity Sensitivity Dark noise
photons/ in cts/pW QE Signal/ Dynamic
. (counts
count per ms (%) @ peak noise RMS) range
@ 600 nm int. time
4 460,000 78% 525:1 5 13,700

| info@avantes.com | www.avantes.com



Grating Selection Table

Useable range Spectral range

Use G i) Lines/mm Blaze (nm) Order code
UV/VIS/NIR 200 - 1160** 960** 300 300 UA
UV/VIS/NIR 200 - 1100** 900** 300 300/1000 UNA-DB

uv/ VIS 200 - 850 520 600 300 UB
uv 200 - 750 250 - 220* 1200 250 uc
uv 200 - 650 165 - 145* 1800 uv ub
uv 200 - 580 115 - 70* 2400 uv UE
uv 200 - 400 70 - 45* 3600 uv UF
Uv/VIS 250 - 850 520 600 400 BB
VIS/NIR 300 - 1160** 860** 300 500 VA

VIS 360 - 1000 500 600 500 VB

VIS 300 - 800 250 - 200* 1200 500 vVC

VIS 350 - 750 145 - 100* 1800 500 VD

VIS 350 - 640 75 - 50* 2400 VIS VE

NIR 500 - 1050 500 600 750 NB

NIR 500 - 1050 220 - 150* 1200 750 NC

NIR 600 - 1160 350 - 300 830 800 Sl

NIR 600 - 1160** 560** 300 1000 IA

NIR 600 - 1160 500 600 1000 IB

* depends on the starting wavelength of the grating; the higher the wavelength, the bigger the dispersion and the smaller the range to select.

** please note that not all 2048 pixels will be used for the useable range.

Grating (lines/mm) 10 25 50 100 200 500
300 1.40 1.50 2.5 4.8 9.2 21.3

600 0.70 - 0.80* 0.75 - 0.85* 1.2 2.4 46 10.8

830 0.42 - 0.48* 0.50 - 0.58* 0.93 1.7 3.4 8.5

1200 0.25-0.31* 0.37 - 0.43* 0.52 - 0.66* 1.1 2.3 5.4

1800 0.17-0.21* 0.26 - 0.32* 0.34 - 0.42* 0.8 1.6 3.6

2L00 0.12 - 0.18* 0.18 - 0.24* 0.26 - 0.34* 0.44 - 0.64* 1.1 2.7

3600 0.09 - 0.12* 0.11-0.15* 0.19 0.4 0.8 1.8

Resolution Table (FWHM in nm)

* depends on the starting wavelength of the grating; the higher the wavelength, the bigger the

Slit size (pm)

dispersion and the better the resolution.

-RS
DCL-UV/VIsS-200
SLIT-XX

Options

e Replaceable slit

e Quartz detector collection lens (200 - 1100 nm)

e Slit size, please specify XX = 10, 25, 50, 100, 200 or 500 ym

e Replaceable slit with SMA connector , specify slit size XX = 25, 50, 100, 200 or 500 um.
Only available with AvaSpec-ULS2048XL-EVO-RS

e As SLIT-XX-RS, but with FC/PC connector

e Order-sorting filter for reduction of second-order effects, 1T mm thick,
please specify YYY= 305, 395, 475, 515, 550 or 600 nm

e Order-sorting coating with 600 nm long-pass filter for BB (>350 nm)
and VB gratings, recommended with OSF-305

SLIT-XX-RS
SLIT-XX-RS-FCPC

OSF-YYY

osc

OSC-UA | ¢ Order-sorting coating with 350 and 600 nm linear variable filter for UA, VA gratings

e Order-sorting coating with 350 and 600 nm long-pass filter for UB or BB (<350 nm)

0SC-UB .
gratings

=-FCPC | ¢ FC/PC fiber-optic connector
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AvaSpec-HS2048XL-EVO
Sensline Back-thinned CCD Spectrometer

AvaSpec-HS2048XL-EVO

Optical bench
Wavelength range
Resolution

Stray light
Sensitivity
Detector
Signal/noise

AD converter

Integration time
Interface
Dynamic range
Digital 10

Power supply

Dimensions, weight

Sample speed with on-board averaging
Data transfer speed

Min. delay / jitter

14

For high-sensitivity applications where

high resolution is not of paramount concern,
the AvaSpec-HS2048XL-EVO is an
exceptional instrument. Featuring Avantes’
HS optical bench which has a full 0.22
numerical aperture for superior throughput,
the AvaSpec-HS2048XL has a back-thinned
CCD detector with 2048 pixels measuring
14X500 icrons.

Unlike many back-thinned CCD spectro-
meters, which have two dimensional
arrays, the HS2048XL has large

monolithic pixels with exceptional
efficiency in the UV, from 200-400 nm, and
the NIR, from 950-1160 nm, while retaining
sensitivity in the visible range.

Technical Data

The unique optical design features torroid
collimating and focusing mirrors to control
image magnification and enhance efficiency.
The instrument also features an electronic
shutter, which enables integration times as
low as 2 microseconds.

For configurations that require second-order
filtering, order-sorting filters are available.
The AvaSpec-HS2048XL is available with a
wide range of slit sizes, gratings and may be
configured with SMA or FC/ PC fiber-optic
entrance connectors.entrance connectors.

High-sensitivity asymmetrical design, 37.5 mm focal length; NA - 0.22, f/2.27

200-1160 nm

1 - 20 nm, depending on configuration (see table)

<1%
1,250,000 counts/pyW per ms int. time

Back-thinned CCD image sensor 2048 pixels

525:1
16-bit, T MHz
2 ys - 600 seconds

USB 3.0 high-speed, 5 Gbps
Gigabit Ethernet, 1 Gbps

14,900

HD-26 connector, 2 Analog in, 2 Analog out, 3 Digital in, 12 Digital out,

trigger, synchronization

Default USB power, 700 mA. or external 12VDC, 360 mA

175 x 165 x 85 mm, 1950 grams

Timing and Triggering
2.44 ms/scan

2.44 ms/scan (USB3)

0.37 ys / 25 ns

Detector Specifications

Sensitivity Sensitivity
photons/ in cts/uW QE
count per ms (%) @ peak
@ 600 nm int. time
4 1,250,000 78%

| info@avantes.com | www.avantes.com

. Dark noise .
S| o | Onen
RMS) 9
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Grating Selection Table

Use Usea:::.;ange Spect(::;;ange Lines/mm Blaze (nm) Order code
UV/VIS/NIR 200 - 1160 900 500 330 HS500-0.33
Uv/VvIS 200 - 660 440 1000 250 HS1000-0.25
uv 200 - 850 520 600 300 HS600-0.30
Uuv/VIS 200 - 850 520 600 400 HS600-0.40
Uv/VvIS 300 - 1160 860 500 560 HS500-0.56
VIS 360 - 1000 500 600 500 HS600-0.50
NIR 500 - 1050 500 600 750 HS600-0.75
VIS 350 - 850 460 900 550 HS900-0.55
VIS 400 - 722 322 1200 500 HS1200-0.5

NIR 600 - 1100 500 600 1000 HS600-1.0

NIR 600 - 1160 350 830 900 HS830-0.9
NIR 750 - 990 240 1200 1000 HS1200-1.0

Resolution table (FWHM in nm)
Slit size (um)

Grating (lines/mm) 10 25 50 100 200 500

500 2.6 4.5 5.5 6.5 10.0 22.0

600 2.2 3.8 4.5 5.5 7.5 18.0

830* 2.1 3.6 4.0 5.0 7.0 15.0

900* 2.0 3.5 3.8 4.8 6.8 14.5

1000* 1.9 3.3 3.6 46 6.6 14.0

1200* 1.8 3.0 BIS 43 6.2 13.5

* theoretical values

Options
SLIT-XX | e Slit size, please specify XX = 10, 25, 50, 100, 200 or 500 pm

e Order-sorting filter for reduction of second-order effects, 1T mm thick,
please specify YYY = 305, 385, 475, 515, 550 or 600 nm

e Order-sorting coating with 350 and 600 nm long-pass filter for HS500 gratings
in AvaSpec-HS

OSF-YYY

0SC-HS500

0SC-HS600 . Qrder-sortmg coating with 350 and 600 nm long-pass filter for HS600 gratings
in AvaSpec-HS

0SC-HS900 | » Order-sorting coating with 600 nm long-pass filter for HS900 gratings in AvaSpec-HS
0SC-HS1000 | » Order-sorting coating with 350 nm long-pass filter for HS1000 gratings in AvaSpec-HS

FCPC | o FC/PC fiber optic connector

The AvaSpec-HS2048XL-EVO is ideally

suited for diffuse reflection (UV, VIS, NIR)
measurements and fluorescence
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AvaSpec-ULS2048x64TEC-EVO Sensline

Thermoelectrically Cooled Fiber-Optic Spectrometer

AvaSpec-ULS2048x64TEC-EVO

Optical bench
Wavelength range
Resolution

Stray light
Sensitivity
Detector
Temperature-cooled CCD
Signal/noise

AD converter
Dynamic range
Dark noise

Integration time

Interface

Digital 10

Power supply

Dimensions, weight

Sample speed with on-board averaging
Data transfer speed

Min. delay / jitter

16

Available soon:

The AvaSpec-ULS2048x64TEC-EVO

is an updated version of our AvaSpec-
ULS2048x64TEC spectrometer, with
improved electronics and cooling.

This instrument enhances the Sensline
series with its cooled, back-thinned
detector. The back-thinned detecor has
good sensitivity in the UV and IR region.
The 64 pixelheight (0.89 mm) enables
catching as many photons as possible
while the cooling enables long integration
times up to 120 seconds with low-noise
levels.

The instrument features Peltier cooling
device integrated into our exclusive ultra-
low stray light optical bench, which can

Technical Data
200 - 1160 nm

<1%, depending on the grating
300,000 counts/pW per ms integration time

550:1

16-bit, 500 KHz
19,000

5 cnts
9.7ms-120s

USB 3.0 high speed, 5 Gbps
Gigabit Ethernet 1 Gbps

sync., strobe, laser
12VDC, 1.5 A
185 x 145 x 185 mm, 3500 grams

Timing and Triggering
9.7 ms/scan

9.7 ms/scan

9.7 ms

Detector Specifications

Sensitivity Sensitivity
photons/ in cts/uW QE
count per ms (%) @ peak
@ 600 nm int. time
5.9 300,000 78%

| info@avantes.com | www.avantes.com

reduce the temperature of the CCD chip
to -30°C against ambient, improving the
dark baseline and PRNU level significantly.
The detector cooling also reduces the dark
noise by a factor of 2-3.

The AvaSpec-ULS2048x64TEC-EVO uses a
special low-noise version of the 2048x64
detector with integrated cooling.

All the features mentioned above make
this instrument ideally suited for
measuring low-light applications, such as
fluorescence or low-light Raman measure-
ments.

Optimal flexibility is guaranteed with the
replaceable slit, making the instrument
suitable for various kinds of applications.

ULS Symmetrical Czerny-Turner, 75 mm focal length

0.09 -20 nm, depending on configuration (see table)

Backthinned CCD, 2048x64 pixels, low noise, integrated cooling
Max. AT = -30°C versus ambient. Optimal setting: 5°C

HD-26 connector, 2 Analog in, 2 Analog out, 13 Digital bidirectional, trigger,

. Dark noise .
S| Cicoms” | Pinemc

RMS) 9
550:1 5 19,000



Grating Selection Table

Use (nm)
UV/VIS/NIR 200-1160%*
UV/VIS/NIR 200-1100%*

UV/VIS 200-850
uv 200-750
uv 200-650
uv 200-580
uv 200-400

UV/VIS 250-850

VIS/NIR 300-1160**
VIS 360-1000
VIS 300-800
VIS 350-750
VIS 350-640
NIR 500-1050
NIR 500-1050
NIR 600-1160
NIR 600-1160**
NIR 600-1160

Useable range

Spectral range

(nm) Lines/mm Blaze (nm) Order code
960** 300 300 UA
900** 300 300/1000 UNA-DB
520 600 300 UB
250-220* 1200 250 ucC
165-145% 1800 uv ub
115-70% 2400 uv UE
70-45* 3600 uv UF
520 600 400 BB
860** 300 500 VA
500 600 500 VB
250-200* 1200 500 VC
145-90% 1800 500 VD
75-50* 2400 VIS VE
500 600 750 NB
220-150* 1200 750 NC
350-300 830 800 SI
560%* 300 1000 1A
500 600 1000 1B

* depends on the starting wavelength of the grating; the higher the wavelength, the bigger the dispersion and the smaller the range to select.
** please note that not all 2048 pixels will be used for the useable range.

Grating (lines/mm)

Resolution Table (FWHM in nm)
Slit size (um)

300
600
830
1200
1800
2400
3600

50 100
1.40 1.50 25 4.8 9.2 21.3
0.70-0.80* 0.75-0.85* 1.2 24 4.6 10.8
0.42-0.48* 0.50-0.58* 0.93 1.7 34 85
0.25-0.31* 0.37-0.43* 0.52-0.66* 1.1 23 54
0.17-0.21* 0.26-0.32% 0.34-0.42* 0.8 1.6 3.6
0.12-0.18* 0.18-0.24* 0.26-0.34* 0.44-0.64* 1.1 27
0.09-0.12* 0.11-0.15* 0.19 0.4 0.8 1.8

DCL-UV/VIS-200
SLIT-XX-RS
SLIT-XX-RS-FCPC

OSF-YYY

0scC
0SC-UA

0sC-uB

* depends on the starting wavelength of the grating; the higher the wavelength, the bigger the
dispersion and the better the resolution.

Options

e Detector Collection Lens to enhance sensitivity, Quartz, 200-1100 nm

e Replaceable slit with SMA connector. Specify slit size XX= 10, 25, 50, 100, 200 or 500 pm
e As SLIT-XX-RS, but with FC/PC connector

e Order-sorting filter for reduction of 2" order effects, 1 mm thick,
please specify YYY= 305, 395, 475, 515, 550 or 600 nm

e Order-sorting coating with 600 nm long-pass filter for BB (>350 nm)
and VB gratings, recommended with OSF-305

e Order-sorting coating with linear variable filter for UA, VA gratings

e Order-sorting coating with 350 and 600 nm long-pass filter for UB or BB (<350 nm)
gratings
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AvaSpec-ULS2048x64-EVO Sensline

High UV and NIR Sensitivity Spectrometer

AvaSpec-ULS2048x64-EVO

Optical bench
Wavelength range
Resolution

Stray light
Sensitivity
Detector
Signal/noise

AD converter

Integration time
Interface

Readout noise
Dark noise

Dynamic range
Digital 10

Power supply

Dimensions, weight

Sample speed with on-board averaging
Data transfer speed

Min. delay / jitter

18 | info@avantes.com

Alongside the cooled AvaSpec-
ULS2048x64TEC-EVO with low-noise
detector, Avantes also offers the more
cost-effective, uncooled AvaSpec-
ULS2048x64-EVO. With its standard
2048x64 backthinned CCD detector, this
spectrometer is perfect for less demanding
applications in the UV and NIR range.

For applications that require integration
times lower than 2 seconds, the cooling
option is often not needed. For example,
this uncooled AvaSpec-ULS2048x64-EVO
has an established track record in
various DOAS applications all over the
world because of its high UV response
and 0.9 mm detector height that enables
detecting the wavelengths of interest.

Technical Data

200 - 1160 nm

< 1%, depending on the grating
650,000 counts/pW per ms int. time

450:1
16-bit, 1.33 MHz
2.4 ms - 25 seconds

USB 3.0 high-speed, 5 Gbps
Gigabit Ethernet 1 Gbps

7.5 cnt RMS
11.5 cnt RMS
6100

sync., strobe, laser

Timing and Triggering
2.4 ms/scan

2.4 ms/scan

2.4 ms

Detector Specifications

Sensitivity Sensitivity
photons/ in cts/uW QE
count per ms (%) @ peak
@ 600 nm int. time
3.9 650,000 78%

www.avantes.com

Options include an order-sorting filter, to
reduce second-order effects and purge
ports for deep-UV measurements. The
AvaSpec-ULS2048x64-EVO comes with a
wide range of slit sizes, gratings and can
be configured with SMA or FC/PC fiber-
optic entrance connectors.

The AvaSpec-ULS2048x64-EVO uses the
AS70710 electronics board offering USB3 (10
times faster than USB2), Gigabit Ethernet
and better signal processing.

Connection to your PC is handled via USB3-
connection or Ethernet, delivering a scan
every 2 milliseconds. The instrument comes
complete with AvaSoft-basic software, USB
cable and an extensive manual.

ULS, Symmetrical Czerny-Turner, 75 mm focal length

0.09 -20 nm, depending on configuration (see table)

Back-thinned CCD image sensor 2048x64 pixels (height: 0.89 nm)

HD-26 connector, 2 Analog in, 2 Analog out, 13 Digital bidirectional, trigger,

Default USB power, 885 mA. Or external 12VDC, 420 mA
175 x 127 x 44,5 mm (1 channel), 1180 grams

. Dark noise .
S| o | Onen
RMS) 9
450:1 11.5 1600



Grating Selection Table

Useable range

Use )
UV/VIS/NIR 200-1160**
UV/VIS/NIR 200-1100**

UV/VIS 200-850

uv 200-750

uv 200-650

uv 200-580

uv 200-400

Uv/VIS 250-850
VIS/NIR 300-1160**

VIS 360-1000

VIS 300-800

VIS 350-750

VIS 350-640

NIR 500-1050

NIR 500-1050

NIR 600-1160

NIR 600-1160**

NIR 600-1160

Spectral range

(nm)
960**
900**
520
250-220*
165-145*
115-70%
70-45*
520
860**
500
250-200*
145-100*
75-50%*
500
220-150%
350-300
560**
500

Lines/mm

300
300
600
1200
1800
2400
3600
600
300
600
1200
1800
2400
600
1200
830
300
600

Blaze (nm)

300
300/1000
300
250
uv
uv
uv
400
500
500
500
500
VIS
750
750
800
1000
1000

Order code

UA
UNA-DB
UB
uc
ub
UE
UF
BB
VA
VB
vC
VD
VE
NB
NC
S|
IA
IB

* depends on the starting wavelength of the grating; the higher the wavelength, the bigger the dispersion and the smaller the range to select.

** please note that not all 2048 pixels will be used for the useable range.

Resolution Table (FWHM in nm)
Slit size (um)

Grating (lines/mm) | [) 25 50 100 200 500
300 | 1.40 1.50 2.5 4.8 9.2 21.3
600 | 0.70 - 0.80* 0.75-0.85* 1.2 2.4 46 10.8

830 | 0.42 - 0.48* 0.50-0.58* 0.93 1.7 3.4 8.5

1200 | 0.25-0.31* 0.37 - 0.43* 0.52-0.66* 1.1 2.3 5.4

1800 | 0.17-0.21* 0.26 - 0.32* 0.34-0.42* 0.8 1.6 3.6

2400 | 0.12 - 0.18* 0.18 - 0.24* 0.26-0.34* 0.44-0.64* 1.1 2.7

3600 | 0.09 - 0.12* 0.11-0.15* 0.19 0.4 0.8 1.8

* depends on the starting wavelength of the grating; the higher the wavelength, the bigger the
dispersion and the better the resolution.

Options
-RS | e Replaceable slit
DCL-UV/VIS-200 | » Quartz detector collection lens (200 - 1100 nm)
SLIT-XX | e Slit size, please specify XX = 5, 10, 25, 50, 100, 200 or 500 ym
SUT-XX-RS e Replaceable slit with SMA connector , specify slit size XX = 25, 50, 100, 200 or 500 pm.

Only available for AvaSpec-ULS2048CL-EVO-RS

SLIT-XX-RS-FCPC

OSF-YYY

0scC

0SC-UA

0sC-UB

-FCPC

e As SLIT-XX-RS, but with FC/PC connector

e Order-sorting filter for reduction of second-order effects
please specify YYY = 305, 395, 475, 515, 550 or 600 nm

e Order-sorting coating with 600 nm long-pass filter for BB (>305 nm)

and VB gratings, recommended with OSF-305

e Order-sorting coating with 350 and 600 nm linear variable filter for UA, VA gratings

e Order-sorting coating with 350 and 600 nm long-pass filter for UB or BB (<350 nm)

gratings

e FC/PC fiber-optic connector
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AvaSpec-NIR256/5

12-1.7-EVO

NIRLine Near-Infrared Spectrometer

AvaSpec-NIR256/512-1.7-EVO

Optical bench

Wavelength range

Resolution (slit & grating dependent)
Stray light

Sensitivity HS in counts /uW per ms

Dynamic range HS
Integration time HS

Signal/noise HS
Sensitivity LN in counts /uW per ms

Dynamic range LN
Integration time LN

Signal/noise LN
Detector

AD converter
Interface
Sample speed with on-board averaging

Data transfer speed

Digital 10

Power supply

Dimensions, weight

20

For measurements in the near-infrared
range out to 1.7 um, Avantes offers a
new series of uncooled spectrometer
configurations. The AvaSpec-NIR256-
1.7-EVO and the AvaSpec-NIR512-1.7-
EVO offer the same high-sensitivity
optical bench with the next generation
of electronics. Both instruments deliver
the same exceptional performance
specifications such as a sample speed
of only 0.53 ms/scan and integration
times as fast as 20 ps, as the Avantes
instruments you have come to trust.

For applications where resolution is
key, or more datapoints for modelling
are required, the 512 pixel detector will
be the best choice.

Technical Data

AvaSpec-NIR256-1.7-EVO AvaSpec-NIR512-1.7-EVO

Symmetrical Czerny-Turner, 50 mm focal length,

8,200,000
(integral 1000-1750 nm)

469,000
(integral 1000-1750 nm)

InGaAs linear array,
256 pixels, 50 ym x 500 pm

16-bit, 500 kHz

| info@avantes.com

www.avantes.

The AvaSpec-NIR256/512-1.7-EVO
spectrometers pair the same trusted
InGaAs array detectors with our ultra
low-noise electronics board featuring
USB3 and Giga-Ethernet connection
port. Digital and analog I/O ports
enable external triggering and control
over the shutter and pulsed lightsources
and choose from two distinct software-
controlled gain-setting modes,
high-sensitivity mode (HS, default) and
the low-noise (LN) mode.

These affordable, uncooled instruments
are USB powered and are available
with a choice of four gratings and
replaceable slits to match the bandwith
and requirements fitting your
application.

900-1750 nm
2-50nm
<1%
3,800,000
(integral 1000-1750 nm)
6000:1
20 pys - 500 ms
1900:1
222,000
(integral 1000-1750 nm)
9000:1

20 ps - 20 seconds

5000:1

InGaAs linear array,
512 pixels, 25 pm x 500 pm

16-bit, 500 kHz

USB3.0 high speed, 5 Gbps, Gigabit Ethernet 1 Gbps

0.53 ms/scan

0.53 ms/scan (USB3)

HD-26 connector, 2 Analog in, 2 Analog out, 13 Digital 10 bi-directional,
trigger, synchronization, strobe, laser

Default USB power, 600 mA or
external 12VDC, 320mA (4W)

185 x 100 x 184 mm, 2700 grams

com



Grating Selection Table

Useable

Spectral range

range (nm) (nm) L L]
NIR 900 - 1750 850 200
NIR 1000 - 1700 340 400
NIR 900 - 1400 200 600
NIR 1300 - 1600 152 600

Resolution Table (FWHM in nm)
Slit size (pm)

Blaze (nm) Order code
1500 NIR200-1.5
1600 NIR400-1.6
1200 NIR600-1.2
1600 NIR600-1.6

Grating (lines/mm) 100
200
400 2.5 3 6 12 25
600 n.a. 2 4 8 18
* only for AvaSpec-NIR512
Options
SLIT-XX-RS | * Replaceable slit with SMA connector, specify slit size XX = 25% 50, 100 or 200 pm

SLIT-XX-RS-FCPC | e As SLIT-XX-RS, but with FC/PC connector

For external triggering, Avantes offers the AvaTrigger;

featuring optical triggering, an external TTL
and manual triggering through the push of a button.

info@avantes.com | www.avantes.com | 21

* only for AvaSpec-NIR512



AvaSpec-NIR256/512-1.7-HSC-EVO
NIRLine Near-Infrared Spectrometer

AvaSpec-NIR256-1.7-HSC-EVO

Optical bench

Wavelength range

Resolution (slit & grating depen-
dent)

Stray light

Sensitivity HS in counts /uW per
ms

Dynamic range HS
Signal/noise HS
Integration time HS

Sensitivity LN in counts /uW per
ms

Dynamic range LN
Signal/noise LN

Integration time LN
Detector

AD converter

Interface
Digital 10

Power supply

Dimensions, weight

Sample speed with on-board averaging
Data transfer speed

Min. delay / jitter

22 | info@avantes.com

For measurements in the near-infrared
range up to 1.7 pm, Avantes offers a
new series of cooled spectrometer
configurations. The AvaSpec-NIR256-
1.7-HSC-EVO and the AvaSpec-NIR512-
1.7-HSC-EVO offer the high-sensitivity,
100mm optical bench (HSC) with the
next generation of electronics.

trusted InGaAs array detectors with
our ultra-low-noise electronics board,
featuring USB3 and Giga-Ethernet
connection port.

The instruments are
standard equiped with a

ports enable external triggering and
control over the shutter and pulsed
lightsources and the choice between

Both instruments deliver exceptional
performance specifications, such as

a high sample speed and integration
times as fast as 20 ps, as the Avantes
instruments you have come to trust.

modes, high-sensitivity mode
(HS, default) and the low-noise mode
(LN).
For applications where resolution is
key, or more datapoints for modelling
are required, the 512 pixel detector will
be the best choice.

Cooling ensures optimal noise
condition even at longer integration
times. All NIR-1.7 instruments offer
four different gratings, making it
possible to choose the bandwidth
fitting your application.

Symmetrical Czerny-Turner, 100 mm focal length,
1 stage TE-cooled

The AvaSpec-NIR256/512-1.7-HSC-EVO
spectrometers pair the same

Technical Data

900 - 1750 nm
1.9-32 nm 1.7-32 nm
<1%

4,800,000 2,500,000
(integral 1000-1750 nm) (integral 1000-1750 nm)
4900:1
5000:1
20 ps - 500 ms
160,000 83,000
(integral 1000 - 1750 nm) (integral 1000 - 1750 nm)
7600:1
5000:1

20 ps - 20 seconds

TE-cooled InGaAs linear array, TE-cooled InGaAs linear array,

256 pixels, 50 ym x 500 pm 512 pixels, 25 pm x 500 pm
16-bit, 1,2 MHz 16-bit, 1,2 MHz
USB3.0 high speed, 5 Gbps, Gigabit Ethernet 1 Gbps

HD-26 connector, 2 Analog in, 2 Analog out, 13 Digital 10 bi-directional,
trigger, synchronization, strobe, laser

12VDC, 12W
185 x 160 x 184 mm, 3.6 kg

Timing and Triggering
0.13 ms/scan
0.4 ms/scan (USB3)

0.24 ms/scan (USB3)
0.53 ms/scan (USB3)
4.92 ps / 0.38 ns

www.avantes.com

replaceable slit. Digital and analog I/0

two distinct software-controlled gainsetting



Grating Selection Table

Useable range Spectral range

i) Gl Lines/mm Blaze (nm) Order code

256/512
NIR 900 - 1700 800 - 660* 150 1250 NIR150-1.2
NIR 994 - 1280 278 300 1200 NIR300-1.2
NIR 950 - 1800 262 - 230* 400 1200 NIR400-1.2
NIR 960 - 1800 262 - 230* 400 1600 NIR400-1.6

* only for AvaSpec-NIR512

Resolution Table (FWHM in nm)
Slit size (um)

Grating (lines/mm) 100
150 4.0 5.7 7.0 12.8 32
300 1.8 2.3 3.0 4.0 10
400 1.7 1.9 2.5 3.3 8.3
Options

SLIT-XX-RS | e Replaceable slit with SMA connector, specify slit size XX = 25%* 50, 100,200 or 500 pm

SLIT-XX-RS-FCPC | e as SLIT-XX-RS, but with FC/PC connector
* only for AvaSpec-NIR512

For external triggering, Avantes offers the AvaTrigger;

featuring optical triggering, an external TTL
and manual triggering through the push of a button.
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AvaSpec-NIR256/512-2.5-HSC-EVO
NIRLine Near-infrared Spectrometer

AvaSpec-NIR256-2.5-HSC-EVO The NIR spectrometers in our EVO For applications where resolution is
series offer more sensitivity, low key or more datapoints for modelling
weight and small size. They are based are required, the 512 pixel detector will
on a 100 mm optical bench with an be the best choice.

NA of 0.13, offering optimal balance

between resolution and sensitivity. Also available on the —HSC is the user
selectable gain-setting mode: LN (lownoise,

The 2.5-HSC series feature 256 or 512 standard setting), which gives

pixel InGaAs detectors and are you a longer integration time and

available in multiple configurations. higher signal to noise ratio, and HS

These instruments are perfect for mode (high-sensitivity) for measuring

analyzing grain, corn, wheat, soya, in low light conditions. Analog and

polymers, but also for medical uses, digital 10 ports enable external

process monitoring and other triggering and control of shuttered and

analyses. pulsed light sources from the AvaLight
series.

The 256 pixel detectors offer the best
sensitivity for most applications.

Technical Data

AvaSpec-NIR256-2.5-HSC-EVO AvaSpec-NIR512-2.5-HSC-EVO

Optical bench TE-cooled symmetrical Czerny Turner, T00 mm focal length
Wavelenght range 1000 - 2500 nm
Resolution 4.4 -85.0 nm 2.6-85.0 nm
Pixel dispersion (with NIR 075-1.7 grating) 6.2 nm 3.1 nm
Stray light <1.0%
Sensitivity HS in counts / pW per ms
(1000 - 2500 nm) 990,000 480,000
Signal/noise HS 1800:1 1900:1
Integration time HS 10 s -5 ms
Sensitivity LN in counts / uW per ms
(1000 - 2500 nm) 55,000 26,600
Signal/noise LN 4000:1 3700:1
Integration time LN 10 ps - 100 ms
Detector InGaAs linear array with 2-stage InGaAs linear array with 2-stage
TE-cooling, 256 pixel TE-cooling, 512 pixel
Pixel size (WxH) 50 x 250 pm 25 x 250 pm
AD converter 16 bit, 500 kHz
USB 3.0 high speed, 5 Gbps
Interface Gigabit Ethernet 1 Gbps
Sample speed with on-board averaging 0.54 ms/scan (USB3)
Data transfer speed 1.11 ms/scan (USB3)
Digital 10 HD-26 connector, 2 Analog in, 2 Analog out, 13 Digital bi-directional, trigger, sync,
strobe, laser
Power supply 12V, 40W
Operating temperature range 0-40°C
Cooling 45 °C versus ambient
Dimensions, weight 185 x 145 x 185 mm, 3.5 kg
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Grating Selection Table

Useable range Spectral range

(nm) (nm) Lines/mm Blaze (nm) Order code
NIR 1000 - 2500 1500 75 1700 NIRO75-1.7
NIR 1000 - 2500 1173 - 1150* 100 2500 NIR100-2.5
NIR 1000 - 2500 800 - 660* 150 2000 NIR150-2.0
NIR 1000 - 2500 815 - 700* 150 2600 NIR150-2.6
NIR 1000 - 2500 574 - 530* 200 1500 NIR200-1.5

*Depends on the starting wavelength of the grating; the higher the wavelength, the bigger the dispersion and the smaller the range to select.

Resolution Table (FWMH in nm)
Slit size (um)

Grating (lines/mm) 100
75 8.9 12.9 16.0 BB 84.5
100 7.2 9.5 12.0 20.0 50.0
150 4.0 5.7 7.0 12.8 32.0
200 2.6 44 5.2 9.3 233
Options

SLIT-XX-RS | e Slit size, please specify XX = 25, 50, 100, 200 or 500 pm

This instrument is perfect for grain, corn, wheat, soya and other analyses.
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Detector Specifications
Starline & Sensline

Starline and Sensline Detectors

Detector Specifications (based on a 16-bit AD converter)

Starline Sensline

Detector HAM-2048CL HAM-4096CL SONY-2048L HAM-2048XL HAM-1024x58
. . . Back-thinned Cooled Back-thinned
Type | CMOS linear array CMOS Tlinear array CCD linear array CCD array CCD array
i Pixels, pitch 2048, 14 ym 4096, 7 ym 2048, 14 pm 2048, 14 pm 1024 x 58, 24 pm
Pixel width x height 24 x 24
(um) 14 x 200 7 x 200 14 x 200 14 x 500 el Tl )
Pixel well depth 80,000 80,000 90,000 200,000 1,000,000
(electrons)
Sensitivity
Photons/ 2 2 4 4 16
count @600 nm
Sensitivity 375,000 218,000 470,000 460,000
. 445,000
in counts/pW per (AvaSpec- (AvaSpec- (AvaSpec- (AvaSpec- (AvaSpec-HERO)
ms integration time ULS2048CL) ULS4096CL) uLS2048L) ULS2048XL) P
Peak wavelength 700 nm 700 nm 450 nm 650 nm 650 nm
QE (%) @ peak 80% 80% 40% 78% 92%
Signal/Noise 300:1 335:1 300:1 525 :1 1200:1
Dark noise (counts
RMS) 16 16 20 5 2
Dynamic Range 4000 4000 3300 3800 40000
Photo-responsive + 5% + 5% +5% + 3% +3%
non-uniformity
Wavelength range
(nm) 200 - 1100 200 - 1100 200* - 1100 200 - 1160 200 - 1160
Frequency 6 MHz 6 MHz 2 MHz 1 MHz 250 kHz

* DUV coating
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Detector Specifications
NIRLine

NIRLine Detectors

Detector Specifications (NIR)

Detector HAM-256-1.7 HAM-512-1.7 SU-256-1.7 SU-512-1.7 HAM-256-2.5 HAM-512-2.5
Linear InGaAs Linear InGaAs Linear InGaAs Linear InGaAs
Type Linear InGaAs Linear InGaAs array array array array
up array array with 1-stage TE | with 1-stage TE | with 2-stage TE | with 2-stage TE
cooling cooling cooling cooling
# Pixels, pitch 256, 50 pm 512, 25 pm 256, 50 pm 512, 25 pm 256, 50 pym 512, 25 ym
pixel width x hiLgn':; 50 x 500 25 x 500 50 x 500 25 x 500 50 x 250 25 x 250
Sensitivitu HS 8,200,000 3,880,000 4,800,000 2,500,000 990,000 480,000
. ts/uW Y (integral 1000 - | (integral 1000 - | (integral 1000 - | (integral 1000 - | (integral 1000 - | (integral 1000 -
1n counts/piV per ms 1750 nm) 170 nm) 1750 nm) 1750 nm) 2500 nm) 2500 nm)
Signal/Noise (HS) 1900:1 1900:1 5000:1 5000:1 1800:1 1900:1
Dark noise HS
(counts RMS) 16 16 16 16 16 15
Dynamic Range HS 6000 6000 4900 4900 3500 4300
Sensitivity LN 469,000 222,000 160,000 83,000 55,000 26,600
in counts/pW e": ms (integral 1000 - | (integral 1000 - | (integral 1000 - | (integral 1000 - | (integral 1000 - | (integral 1000 -
L 1750 nm) 1750 nm) 1750 nm) 1750 nm) 2500 nm) 2500 nm)
Signal/Noise (LN) 5000:1 5000:1 5000:1 5000:1 4000:1 3700:1
Dark noise LN
(counts RMS) 12 12 12 12 12 13
Dynamic Range LN 9000 9000 7600 7600 4500 5100
Peak wavelength 1550 nm 1550 nm 1500 nm 1500 nm 2300 nm 2300 nm
QE (%) @ peak 90% 90% 70% 70% 65% 65%
Photo-responsive +5% +5% 10% 10% +5% +5%
non-uniformity
Defective pixels 0 0 0 0 12 26
(max)
Wavelength ':'::“; 900 - 1750 900 - 1750 900 - 1750 900 - 1750 1000 - 2500 1000 - 2500
Frequency 500 kHz 500 kHz 1.2 MHz 1.2 MHz 500 kHz 500 kHz
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Sensitivity Curve Starline

Sensitivity Curve Sensline
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AvaSpec-Mini2048CL
Small and Powerful OEM Spectrometer

Looking for a very small spectrometer with

a resolution of up to 0.1 nm? Then the
AvaSpec-Mini is an ideal choice. It's only the
size of a deck of cards, yet delivers a dynamic

Many areas of research can be

covered with this device, such as light analy-
sis, chemical research and Raman spectros-
copy. The possibilities are endless.

range better than 3000:1, stray-light levels

lower than 0.2% and weighs only 175 grams.
Easy to take anywhere you like.

Of course, the AvaSpec-Mini works seam-
lessly with Avantes spectroscopy software
and the Windows and Linux libraries.

The AvaSpec-Mini2048CL is produced with
the latest automated production technology,
providing excellent unit-to-unit reproducibil-
ity and temperature stability. These are key
para-meters for OEM customers for reliable
integration into their products.

Optical bench
Wavelength range
Stray light

Sensitivity
Detector

Signal/noise
Dynamic range
Dark noise

AD converter
Integration time
Interface

Sample speed with on-
board averaging

Data transfer speed
1/0

Dimensions, weight
Power supply

Temperature range

AWN TES

enlightening spectroscopy

Technical Data

Symmetrical Czerny-Turner, 75 mm focal length, MK II
200 - 1100 nm

02-1%

337.500

HAM S11639, CMOS linear array,
2048 pixels (14x200 pm)

330:1

3300

16 cnts

16-bit, 6 MHz

30us-40s

USB 2.0 (480 Mbps) / pigtailed (50cm) USB-A

3.0 ms/scan

4.6 ms/scan

5 bidirectional programmable 1/0; 1 analog out; 1 analog in,
1x5V

95 x 68 x 20 mm, 175 grams
Default USB power, 500 mA
0-55°C
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Grating selection table for AvaSpec-Mini

Useable range

(nm)
2048CL
uv 200-400
VIS 330-900
NIR 550-1100
UV/VIS/NIR 200-1100
VIS/NIR 360-1100

Spectral range (nm) Lines/mm Blaze (nm) Order code
167 1800 250 MN 1800-0.25
530 600 500 MN 600-0.50
520 600 1000 MN 600-1.00
900 300 300 MN 300-0.30
720 300 500 MN 300-0.50

Resolution table (FWHM in nm) for AvaSpec-Mini*

Slit size (um)
Grating (lines/mm) | (1) 25 50 100 200 500

300 | 1.00
600 | 0.40-0.53
1800 | 0.10-0.18

AvaSpec-Mini2048CL

SLIT-XX

0scC
0SC-UA
0SC-VA

OSF-YYY

HOTO

2048 CL
1.30 2.40 4.80 9.20 22.00
0.70 1.20 2.40 4.60 11.00
0.22 0.34-0.42 0.80 1.60 3.60

* Typical values. Small deviations are possible.

Ordering information

e Mini Fiber-optic Spectrometer, 75 mm focal length, 2048 pixel CMOS detector,
USB 2 powered interface, including DCL

Specify grating, wavelength range and options. Other gratings are possible on request.

Options

o Slit size, please specify XX = 10, 25, 50, 100, 200 or 500 pm (5 um possible on request)
e Order sorting coating for grating MN 600-0.50, recommended with OSF-305

e Order sorting coating for grating MN 300-0.30

e Order sorting coating for grating MN 300-0.50, recommended with OSF-305

e Order-sorting filter for reduction of 2" order effects,
please specify YYY= 305, 395, 457, 515, 550 or 600 nm, depends on range

For non-OEM users a set of preconfigured models are available
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AvaSpec-Mini4&096CL

Small and

powerful OEM spectrometer

This first-to-the-market, 4096 pixel CMOS
array miniature spectrometer is the perfect
combination of small size and high resolu-

tion (up to 0.09 nm)!

It's only the size of a deck of cards, yet deliv-
ers a dynamic range better than 3000:1,
stray-light levels lower than 0.2% and weighs

ity and temperature stability. These are key
para-meters for OEM customers for reliable
integration into their products.

Many areas of research can be

covered with this device, such as light analy-
sis, chemical research and Raman spectros-
copy. The possibilities are endless.

only 175 grams. Easy to take anywhere you

like.

The AvaSpec-Mini4096CL is produced with

Of course, the AvaSpec-Mini works seam-
lessly with Avantes spectroscopy software
and the Windows and Linux libraries.

the latest automated production technology,
providing excellent unit-to-unit reproducibil-

Optical bench
Wavelength range
Stray light

Sensitivity
Detector

Signal/noise
Dynamic range
Dark noise

AD converter
Integration time
Interface

Sample speed with on-
board averaging

Data transfer speed
1/0

Dimensions, weight
Power supply

Temperature range

AWN TES

enlightening spectroscopy

Technical Data

Symmetrical Czerny-Turner, 75 mm focal length, MK II
200 - 1100 nm

0.2-1%

261.000

HAM S13496 , CMOS linear array,
4096 pixels (7x200pm)

300:1

3300

16 cnts

16-bit, 6 MHz

30pus-50s

USB 2.0 (480 Mbps) / pigtailed (50cm) USB-A

6.5 ms/scan

8.9 ms/scan

5 bidirectional programmable 1/0; 1 analog out; 1 analog in,
x5V

95 x 68 x 20 mm, 175 grams
Default USB power, 500 mA
0-55°C
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Grating selection table for AvaSpec-Mini

Useable range

(nm)
4096CL
uv 200-400
VIS 330-900
NIR 550-1100
UV/VIS/NIR 200-1100
VIS/NIR 360-1100

Spectral range (nm) Lines/mm Blaze (nm) Order code
170 1800 250 MN 1800-0.25
535 600 500 MN 600-0.50
525 600 1000 MN 600-1.00
900 300 300 MN 300-0.30
720 300 500 MN 300-0.50

Resolution table (FWHM in nm) for AvaSpec-Mini*

Slit size (um)
Grating (lines/mm) | (/) r4) 50 100 200 500

300 | 0.50-0.70
600 | 0.30-0.36
1800 | 0.09-0.11

AvaSpec-Mini&096CL

SLIT-XX

0scC
0SC-UA
0SC-VA

OSF-YYY

HOTO

4096CL
1.20-1.30 217 4.60 9.00 20.00
0.58-0.68 1.7 2.20 4.50 10.00
0.18 0.36-0.40 0.78 1.50 3.70

* Typical values. Small deviations are possible.

Ordering Information

e Mini Fiber-optic Spectrometer, 75 mm focal length, 4096 pixel CMOS detector,
USB 2 powered interface, including DCL

Specify grating, wavelength range and options. Other gratings are possible on request.

Options

o Slit size, please specify XX = 10, 25, 50, 100, 200 or 500 pum (5 um possible on request)
e Order sorting coating for grating MN 600-0.50, recommended with OSF-305

e Order sorting coating for grating MN 300-0.30

e Order sorting coating for grating MN 300-0.50, recommended with OSF-305

e Order-sorting filter for reduction of 2" order effects,
please specify YYY= 305, 395, 457, 515, 550 or 600 nm, depends on range

For non-OEM users a set of preconfigured models are available
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Available soon: AvaSpec-Mini-NIR
Small and Powerful OEM NIR Spectrometer

AvaSpec-Mini-NIR256-1.7

Optical bench
Wavelength range

Stray light

Sensitivity HS in counts/pW per ms
Dynamic range HS

Integration time HS

Signal/noise HS

Dark noise HS

Sensitivity LN in counts/uW per ms
Dynamic range LN

Integration time LN

Signal/noise LN

Dark noise LN

Detector

AD converter

Interface

Sample speed with store to RAM
Data transfer speed

1/0

Power supply

Dimensions, weight

Temperature range

AWN TES

MEMBER OF THE NYNOMIC GROUP

The latest addition to our CompactLine: the
AvaSpec-Mini-NIR!

The AvaSpec-Mini-NIR is a compact NIR
spectrometer, based on a combination of our
popular AvaSpec-NIR256-1.7 and Mini-series.

This NIR spectrometer might not be as
sensitive as our bigger NIR spectrometers,
but this loss in sensitivity is greatly
compensated by its size and robustness.

Like our other CompactLine spectrometers,
this device is only the size of a deck of cards

Technical Data

Symmetrical Czerny-Turner, 75 mm focal length, MK II
900-1750 nm
1%

665,000 (integral 1000-1750 nm)
4750:1

10 ps - 300 ms

1900:1

14 counts

38,000 (integral 1000-1750 nm)
7500:1

10 ps - 5 seconds

5000:1

9 counts

InGaAs array, 256 pixels

16-bit, 500 kHz

USB2.0 (480 Mbps)/pigtailed (50 cm) USB-A
0.53 ms/scan

1.2 ms/scan

and USB powered, which makes it easy to
integrate into other devices, including but
not limited to OEM handheld applications.

This versatile miniature near-infrared
spectrometer is well suited for various
applications, including food analysis and the
recycling industry.

Of course, the AvaSpec-Mini-NIR works
seamlessly with our AvaSoft software and
the Windows and Linux libraries we have
available.

5 bidirectional programmable I/0: 1 analog out, 1 analog in, 1 x 5V

Default USB power, 500 mA
95x68x20mm, 1859
0-55°C
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Grating selection table for AvaSpec-Mini-NIR

Useable range
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(nm) Spectral range (nm) Lines/mm Blaze (nm) Order code
NIR 900-1750 750 200 1550 NIR200-1.6
NIR 900-1495 355-345 400 1210 NIR400-1.2
NIR 1250-1700 340-335 400 1600 NIR400-1.6
NIR 900-1450 225-210 600 1280 NIR600-1.3
NIR 1350-1735 205-185 600 1669 NIR600-1.7

Resolution table (FWHM in nm)
for AvaSpec-Mini-NIR*

Slit size (um)

Grating (lines/mm) 200
200
400 | 3 6 12 25
600 | 2 4 4 18

* Typical values. Small deviations are possible.

Ordering information

« Miniature NIR fiber-optic spectrometer, 75 mm focal length, 256 pixel InGaAs detector, USB2 powered

AvaSpec-Mini-NIR256-1.7 | .
interface

Specify grating, wavelength range and options. Other gratings are possible on request.

Options
SLIT-XX | - Slit size, please specify XX = 50, 100, 200 or 500 pm

For non-OEM users, a preconfigured model will be available upon release
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