FREEREARE

Rormu VES

A5 v S
5138 D8R
BEMN DT R
Romulus [FE3XESBMBIOREICEET __
ZREER - FHDAD IV E 1 —IHIEHD 3 Eﬂéégaé

FRAY—TT, BREFREOBESEREDIE.
BEXSOVYIOV0IUD OO T2
B, YROUMERE, &8I —F7+1 VIEBED

DT%%Q 2«%@0)& EREZEHHBE(CFTHTED S DIEERE

BESNET1ED
B ARTRE

MROmA « BUE
- OFH

BEREBORIEERE

LY IIIEED
RIBtRE

Quad Group

Inc.



Universal Mechanical Strength Tester
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<—®N/VERSAL MECHANICAL STRENGTH TESTER

THE ROMULUS UNIVERSAL TESTER IS A COMPUTER OPERATED TEST INSTRUMENT FOR EVALUATING:

ALL FORMS OF ADHESION, MICROELECTRONIC WAFER FAB, INTERCONNECT TECHNOLOGY, MATERIALS

CHARACTERIZATION, AND MANY FORMS OF COATING AND MANUFACTURING Q.C. TESTS.

Quad Group has developed a testing system that can
perform a broad range of mechanical strength tests.

You only need to purchase the unit currently required.
As needs arise, the capabilities can be quickly enhanced
with a myriad of low cost standard test options. The
design of the Romulus System allows for customized
modules and fixtures to fit your special needs. Thus,

an entirely new instrument can be configured by Quad

The basic instrument is portable, compact (approximately
the size of a personal computer), contains no messy
hydraulic systems, and is simple to operate. Some tests,
such as stud pull, require rate of loading control. The
internal computer selects the appropriate method. While
the standard range is .1 to 200 Ibs. (.05 to 100 kg.)
Force, the instrument can be configured to apply test
forces of up to 500 Ibs. (225 kg) Force. All calibration

Group in a short amount of time and at a fraction of is traceable to NIST (U.S. National Bureau of Standards).

the usual custom cost.

Three interchangeable platforms allow the user to
configure many different tests at a fraction of the cost
of individual machines for each test.

Once any instrument is purchased, other platforms,
modules and fixtures may be added individually as your
testing needs change. Please contact Quad Group for
any special requirements or tests that are not included
in the chart below.

MODULES

STANDARD
WORK STATION PLATFORM FORCE RANGE FIXTURES

STUD PULL COATING ADHERENCE

PULL DOWN - 100kg
Qg BREAKING POINT 23500 »
(500 Ib. opt.)
- I IR
AR UMD PACKLEADPULL
B THREE POINT FLOURE |
lj B TEVSILE BREAKING POINT SRR AP SHEAR ADHESION
e ckace TorauE |
B —
-l
-, WITH THE [:
s
,
STRAIN OPTION

-_

ROMULUS

180° PEEL FLEX/RIGID SUBSTRATE
g FULL UP GALLOWS S E

90° PEEL - FLEXIBLE SUBSTRATE

> STYLOMETER- .5g - 22kg
DIAMOND SCRATCH 50 Ibs INTEGRATED MICROSCOPE




BREAKING POINT PLATFORM

<—GXECUT/NG ANY TEST

THE METHOD USED TO EXECUTE ANY TEST IS IDENTICAL. COMPUTER LITERACY IS NOT REQUIRED!

1. Select and install the test module desired.
2. Access the appropriate software.
3. Install the sample and respond to the software prompts.

The test is executed automatically, the data is recorded on a real time basis, primary finding and numeric constants are
calculated automatically. A broad range of statistical analysis tools are included in the software.

STUD PULL TESTS

Al stud pull tests are performed by bonding the pre-epoxy coated face of a nail shaped stud to
the sample surface, and then applying an exact perpendicular controlled rate of force until sample
failure. Cure temperature for Quad Group epoxy is 150° C (300° F). Our 70 MPa (10,000 psi)
epoxy bonds to virtually any solid, is low stressing if a small stud is used, and goes from enamel-
like to water consistency just prior to polymerizing. This optimizes exact perpendicular stud mount.
A weaker, more elastic version is used for large area bonding to die bond tests. Call Quad Group
if your sample testing must be done under lower temperatures. (1-800-342-2430)

STUD PULL ADHERENCE
This test is applicable to the
evaluation of any coating.
Simply select the units of
measure desired and insert

a prepared sample in the
apparatus for automatic
detachment. The same fixture
is used in axial lead pull and
bonding media strength tests.

TENSILE DIE BOND TEST
To test the bond strength of die
or surface mounted components
(Mil. Std. 883), a stud is attached
to a face of the component. It is
similar to the Stud Pull Adherence
test except much larger studs are
used. A swivel is present to
accommodate any non-
parallelism between the
component and its substrate.

SHEAR TEST

A quick die-bond test which requires
no sample prep and is executed in
seconds. The sample is brought in
contact with the shear tool by X,Y,Z
and rotational adjustments. A shear
wedge is forced against the
component edge until failure.
Excellent for SMD components. An
optional video scope can be supplied
to comply with Mil. Std. 883.




BREAKING POINT PLATFORM

IFLEXURE BREAKING POINT* TENSILE BREAKING POINT*

Measures Flexural Modulus of
Rupture or stress induced
changes in functional coating,
such as magneto-striction, by
maximum outer fiber stress
analysis. Quick incontrovertible
Q.C. analysis for rejection of
improper chemistry or firing
schedule of ceramics.
Advanced stress/strain facilities
are available.

Tensile test sample is gripped
between the Breaking Point
Chuck and the Module Chuck.
The sample is pulled at a
constant range of travel. Fully
automated ASTM stress/strain
analysis for scientific level
materials analysis is optional.

*Many breaking point tests can not be included here. Call Quad Group
with your special needs. The Romulus System is versatile and custom tests
can be designed upon request.

IPEEL TESTS

PULL-UP PLATFORM

All pull up/peel tests are executed using a gallows structure mounted on a platform deck. At the
top of the gallows a take up wheel can pull up on the sample at a precise rate specified by the user
between 0.02 — 0.35 in/ (0.5 — 8.8 mm/s). A sample holder appropriate to each test is mounted
in the force transducer, located below the deck. The peel force is continually measured. Tape assisted
peel of non-self-supporting coating can be executed by the tests described below.

THE 180° PEEL TEST

Both flexible and rigid substrate
tests are executed using the
unit shown to the right. Rigid
substrates are clamped onto
the unit face; flexible substrate
material is clamped and
tensioned on the rear of the
plate. The unit can execute
peel-back tests for coatings,
tapes, labels and laminates.

THE 90° FLEXIBLE
SUBSTRATE PEEL TEST
By mounting the sample on the
periphery of a free running
German Wheel, the coating is
peeled from the substrate. The
90° angle is maintained by the
free rotating of the wheel.
Additional tests include
evaluation of the adhesion
uniformity of tapes and labels.

THE 90° RIGID
SUBSTRATE PEEL TEST
A pulley-driven stage moves
laterally at the same rate as the
vertical pull rate. This maintains
the 90° angle established at
the test start. Aggressive tape
can be used to test thin or
fragile coatings. Tests include
a hybrid bond pad peel.

INTERCHANGEABILITY
Any and all Romulus platforms can be interchanged
in seconds. Pull-up handles facilitate easy removal

of any platform. Simply pull up on the platform, then
replace with a new platform in seconds. All modules
and accessories from earlier Quad Instruments can
be used directly in appropriate Romulus platforms.




<—®/NZETA SOFTWARE

The Winzeta 2.0 software is easy to use and fulfills the potential of the Romulus
System. Changing the Test Platform and Module in the software is as straightforward
as the hardware. Once the correct hardware is in place for the test the user simply

selects the Platform from the main menu, then the appropriate module or test.

PULL DOWN BREAKING POINT QuadGroup SR . Coating Adherence
Test Setup Data Plot
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End
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ALIBRATION

The Metrolog enables customers to perform in-house calibrations
without the need to send an instrument back to Quad Group. This
option is ideal for customers who have multiple instruments or

need to ensure that their testing capabilities are always on hand.

METROLOG




<—®/AMOND SCRATCH COATING ADHERENCE TEST

THE STYLOMETER IS A SOFTWARE DRIVEN DIAMOND SCRATCH
COAFING ADHERENCE TESTER. IT IS INTENDED FOR THE TESTING
ORTHIN FILMS AND IS ESPECIALLY VALUABLE IN THE TESTING OF

TRIBOLOGICAL OR WEAR COATINGS WHOSE ADHERENCE NORMALLY
EXCEEDS THE MEASUREMENT RANGE OF ALL OTHER KNOWN
ADHERENCE TEST INSTRUMENTS.

adherence for samples of similar character and thickness.

properties.

A spherical diamond is pressed against a coating surface at a constant rate
of loading as the sample moves at a constant rate of travel. Force is increased
until the coating catastrophically fails. The failure force is a measure of relative

It is believed that techniques can be developed to measure coating tensile
strength, elastic limit, scratch resistance, friction coefficient and other physical

TOOLING

The scratch platform, in the photograph, contains the diamond stylus,
constant rate of travel sample stage, and force measurement transducer
which is mounted below the deck. An acoustic transducer, mounted
on the stylus, is used to identify the point of initiation of sample micro-
cracking and senses the coating or substrate failure. Acoustic energy,
applied diamond force and coating removal force are plotted as a
function of travel distance, as well as effective friction.

INCOHERENT SCRATCH

At very low diamond force the diamond
creates an incoherent scratch consisting
of striations in the travel direction. As the
force increases, this track may widen. No
coherent information is derived from this
portion of the test.

COATING FAILURE

If the coating is poorly adherent, the
micro-crack fails catastrophically and large
areas of coating are pulled away. For
better adherent coatings (as above), there
will be a substantial number of micro-
cracks generated before coating failure.

www. phototechnica. co. jp

MICRO-CRACKING

When the transverse, or diamond drag,
stress reaches the tensile strength of a
non-brittle coating, a micro-crack is
created normal to the travel direction.
Bursts of acoustic energy are released as
the coating rebounds.

FORCE

SUBSTRATE FAILURE

If the compression strength of the

INTERPRETATION

From the force measurements the "effective friction" is calculated
and plotted. When micro-cracking of the coating starts, the acoustic
output increases. Abrupt increases in applied force, drag force,
effective friction, or acoustic energy are called "events". The "critical
event" is the earliest point at which coating removal is observed
and its force level is the measure of adherence.

The Video Scope allows the user to make the visual observations
of these events and line them up with the data points and save the
data with the selected critical event.

SAMPLE STYLOMETER PLOT

|— Normal Force (kg) —Transverse Force (kg) — Effective Friction —Accoustics ‘

1

. . “1 I}Jl. Hl M wl |

s/
0.3 0.35 0.4

DISTANCE TRAVELED

0 0.05 0.1 0.15 0.45 0.5

substrate is exceeded, portions of the
substrate surface are crushed. This
conditions results in high energy noise
bursts and normally increases the
transverse force and effective friction.
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Fiberoptic Spectrometer
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DIEARALRGFTO—TEDHEFL—KRD D

NEW
R - Rt EER

3.0#853E /1GbpsETH
EVO 21)—X -CMOS FAT494—

AvaSpec NIR Line

RO TEC AHTATIE2—IZKY /(X
MREBHICHIBL., XDDENRETT
DFHBPELEA., TIRFYIRD D
KGN FKERE-A—DRILBIEEIZHIS,
,&Eu
@ikt K%
@®S/N tt (LN) 5000 : 1

OBETHABM - 10us
@5 AFIyyLT: 9000: 1 (1.7-EVO)

900(1000)-2500nm

AvaSpec-NIR256/512-1. 7-EVO NEW
(185x100x184mm, 2. 7kg)
NEW

AvaSpec-NIR256,/512-1. 7-HSC-EVO
(185x160x184mm, 3. 6kg)

NEW
AvaSpec-NIR256,/512-2. 5-HSC-EV0
(185x145x185mm, 3. 5kg)

AvaSpec-RS (s

BIERRICIECTRYYMEDEREMNTE
ELWEHRIN [ BEERABD 57 350
BRELAN—TINDELLEBETEM%E
Ry DR TRIEREIERATHE,

@ AvaSpec-ULS DERA T, Avapec—HERO,

AvaSpec-NIR DERZA TR
OXR)yrHA4X: 2550,100,200,500 ¢ m

AvaSpec-Multi-Ch

EERATOERFEMCZ AN - LEHHICRE,
@K 10ch #BEA8E, Ch EITMIIZE
OCh EBITESKRRAOBNEH DR EMAIEE

AvaSpec-EVO-Multi-Ch

3-4Ch (315x235x135mm)
5-10Ch (315x445x135mm)



Rt EEE 573t z8 (EVO/CMOS)

‘ EVO S 1y—X HEAFEILYVEO=YZXR—F (AS-7010) [Z&LY USB3.0(5Gbps) B i#&EIE. LAN #2H 1GbpsETH E =

< BB T —HmiE. AE— (100Mpixe)) RERRTFHEAE. SMERRUA—HERE. ST VYo RILBEGERR
'CMOS #lf# BHD CMOS Ffi T IL—IV T PRAITRENELH LGS, BERESLEBICIYE/AXT
CCD LU H LRMFNRELKRSBRENFONERURLREN

AvaSpec-Mini2048/4096CL REIEEV T ER-ACEERSFL]

4096(2048)pixels M ERF CMOS =7 FTATIRFIHER I D VIENRBERFTE/NTH+—IURERER, BELREM -

FEREIEN. BITRERA OEM oMl 23A % < Bl O AL E R A e
@ HEALTF : F=75mm-MN, #H<0.2% @ FAFIyHLUT ¢ 3300 1 ®N5—3HH SRGEA €57
® EREAMERE: 0.09-nm ® S/NfE © 330 1 AHOEFRER SRR
(200-1100nm) @ FEhmRE : 30us~50s @® ~Hi%: 95x 68 x 20 mm, 174g

AvaSpec-Mini-NIR256-1.7 HINE InGaAs HI0 + BRI REEER

256pixels M InGaAs TATIRERFKDDILENRERLFEIVAYUMIFEL, BIETEFRNE/NT+—IVREER,
BEREN - RRREMICEN., WIRFAFEMR OEM ©IAAAIZRE

® HFEALF . F=T5mm-MN ® FFIvoLy : 75001 (N) | SEEAH SEXMUY LTSS
® E‘%fﬁ:665,000(countr}1£anper ms) (HS) @ S/Ni& : 5000:1(LN) | ®MEBHEE €TSAFIYIDHH
(900-1750nm) @ ZJEER : 10us~5s (LN) @® -~i%: 95x 68 x 20 mm, 185¢

AvaSpec-ULS2048/4096CL-EVO ST RS- 2=p-2F -1 20

EEDIZEFRER CENIF—IVANEONERNLTEAE /D ZESF Yo RV RT LITHE, SRR E 4096pixels D
CMOS TAT VA% HEH L TRADFRE TN RE TR/MNE IR TEHAAETAE > :
@ NEARUF : F=75mm, #EF<0.2% ® #AFIyyLUT 0 4000: 1 @R Dfx_:.zbn_)b
@ FE/DMERE: 0.05-20nm @ kit : 0.19-1.0% SN SRIFE SLFEEER
(200-1100nm) @ ZEBERN - 9us~40s (4096CL) @ S/NfE : 335:1

OS5 UNI ®LIBSOTSX<EHE
AvaSpec-HERO (-EVO) BT e

EVO &5 1EHE TE AH1 CCD FEBHE T+TH/2HIHENDAVETIE/AX - §S/NJE - BFAFIVILUCERR

Az th a8 s . E= . > =% S5 . .
e $ A e 8 EOSAS T comka
" ® FZSHEM : 5.2ms~60s ® S/N{E 1200 : 1 ST UBASN
AvaSpec-HS2048XL-EVO [iE:REatt:3:+d

EREREACFERALEVO & CCD BEBHET(TI/AGIHICIVERRE - B4/ TIvILUDEER

@ JHFEAUF : F=37.5mm, NA:0.22 @ FAFIVILUT 0 14900 : 1 =438
@ XE: 1,250,000 (counts/ U W per ms) @ UVEFZhIE : 60% 0?5’\55]{?%‘},,1‘,,] (liV'VIS"illR)z .
(200-1160nm) @ FEMBERY : 24 s~600s ® S/NiE . 525:1 ¢ EJEHA @ISRyt RETE

AvaSpec-NIR256/512-1.7-EVO PESgizaitctaiotcie-

EVO & InGaAs J=F7—TFLATATIRIZ&Y 1700nm SZDEFRIMTRBEEE - §F1TIvILUY - REBLHEEER

©O0IT0m) - @ HEEALF - F=50mm, NA : 0.24 ® FAFIUILUT : NEHEDE
® 5725200000 (count/ 4 W per ms) (HS) @ S/NIE : 8888[1 (| ek EEE,@“JF'EI .
@ FHEERT @ 104 s~20s (LN) @ HSE—FELNE—REIRZ A ATAE & HIKEIR-RED A5 5HE

AvaSpec-NIR256/512-2.5-HSC-EVO [EZLtraE1

EVO & TE A InGaAs J=T7—7 LA 2 AT—CFTATI5I2&Y 2500nm 52D FMETIE /4 X - BREEDEHIZER

: gf&:&;ggoaoﬁ:mor?mwm:0.1)3(HS) : g‘/«{lﬁs‘wv/’); 31091609 S TSRFYIDRR P
BE: A count/ U W per ms =X . . B sl 2% T — sy
o00-2s00mm @ BEEEERT : 104s~100ms (LN) @ HSE—RELNE—RiIgzsma | SABARERE-S—0RAAE

—_ = B (counts/ U W per ms) Bif (StarLine) LR #R (SensLine) REFERER (NIR Line)
TATIH—

TATIEDEAT

ITRYRETILD

BRASHY AR
ISCT=TRIA AT RE

M= A _ _ W . T AL
OL—T42 093K AvaSpec—ULS4096CL-EVO &% - FHEEE
KRS fERE (Glating & Slit)
ARG DD ET L—T 4 T &R A ETRBLEHAIA AT BE i s -
600 Line/mm Glating 1200 Line/mm Glating ULS75mm JEZF AL F  CMOS T4 774

D EVO 247 I LY BETEKRR AR
BEDETBIAAIEEA T EEEY (200-1100nm)

@ KR ERE - 0.05 ~ 20nm

@S/N Ltk :335:1
OF LM 9us ~40s GL—7 425 (EREMOMBERSD. Rk
@itk : 019 ~ 1.0% EAABBT BIEEFIRT BDTIFA/\—F

O © 218,000(counts/ uWperms)  f2 -3t (= RARRREICH BT B




TINUTAHDARIEH P SEHRIRIRITR G HNISTEIDIRIE -
NATUDAVER—2aV L TRESHETAVFT VT ORREN. RET—AFEICTHRIGEShET.

FHAIREAENRTY, EXFE:

B3R B HBEDEAT EUEY HIRDBEEAT
$H5— (VIS/NIR) 360 - 2500nm BUHRFY ANOBY AvaLight-HAL-S-MINI HIT7AI\—D LLES
HZE%45(DUV) 190 - 400nm BEKE Avalight-D-S-DUV & FEE - 200-1100nm TO LB
54 (V) 215 - 400nm /3 Avalight-D-S 2L : AveSpeo-3648( B RAE 1 drir)
&t - TR 215 - 2500nm EKE/N\OFY Avalight-DH-S-(BAL) - & - Avalight-DHc
RIR (UV/VIS/NIR) | 200 - 2500nm EKF/nAsY Avalight-DHc * 77473~ : FG-600UV2-ME FG-600IR-2-ME
25\ / F48 (UV/VIS)| 200 - 1000nm /o AvaLight-XE—(HP) BRI 16 Tms, FAL—I2F : 81
HI HIR&EL LED AvalLight-LED
EREIE 253 - 1704nm | JKERT7ILTY / *F> / FILTY | Avalight-CAL-MINI
REEBIE 200 - 700nm B/ ARSI DL Avalight-CAL-CAD/Zinc
FHIEBIE 360 — 2500nm B ATy NOFY AvaLight-HAL-CAL-MINI
FHARIE 200 - 1100nm EKkF /BTy Avalight-DH-CAL

@ REHE - 1000-1750nm TO LLER

53388 AvaSpec—256NIR-1.7( S & 5 fiZAE :6nm)
+ J¢iR : Avalight-DHc

- 274 /3— : FC-600UV2-ME,FC-600IR-2-ME

- TWHBERT 25.67ms, TAL—SUY 1 19

Avalight-HAL-S-Mini

Aval ight-DHc

Avalight-DH-S /Aval ight-DH-CAL

HIT7AI\—

QN T7AIN—H—T LIXATEEEDA
Kevlar reinforced PVCHVZHEE I T,

BREEICHIGT I 7ENGERET,

BE (m) | a7&E (um)
uv 200-800 50/800/1000
IR 350-2500 8
UVIR | 200-2500 | 100/200/400/600

S HADELICIS U THEBRIZ TLET,
FCB: D& I7 A /\—
FDB: T4770—7

FC: 24—
FCR: R4t7O—7

IT7AN—RURSTO—T

SMA905

RET—I

@ TFAN—DIEREERL
SMA905 MY IZH T,
ST £ FC/PC & 25
CENTHETT,

S RHTO—TFHBMCERBEATELZ/TOH
CREKIEL -2 TERERYRBA TOET .

INEUFE S BK AvaSphere

AvaSphere [IHEEBLTRETEFVSFILEL U TILIEED
FERBRT.LEDEDERNAATELHAD XD RERIEIEFTY,

AvaSphere —30 -50 —80
AE mm 30 50 80
T

mEmm 6 10 15
S mm 595 69.5 109
| B mm 40 60 95
YT IWR—MEFATTYDIZH-T
BY. YT ILR—SDA5H£H180 °
LRIEWT T r—avIsi i LE T,

FILBTER AvaSphere-IRRAD

AvaSphere—50-REFL
=TT TIFEEED
BRHTAI1—Y—FMT
250nm ~ 2500nm [ZFLVT
929% (< 2000nm FETI6% ) LA
NOTARY RV ES I C Y (O 3 g

AvaSphere-50-LS-HAL

REHEIER swA\Rs Y
SRAEEE (RZE50mm)
INBUFE 43 Bk (360-2500nm,
YT ILR—rRZE10mm)

REHRIERA AvaSphere-REFL

HE T o

NI

YT ILR—k

FHRIA

NIV

SRAR—

BT IR—k

LED. L—H% . N\OF VSV TEIE
DEHEIA (LED B7474—FY)

AR AR KFESH TR

SLIRFASMAR —MM | IRIRFEMa—F

BEMGEET IS —

QX aARNYNRILE — TyTHR—E, TLILE—
RILE—FEMNHIL, FHAANKYBEICTEET,

Cuvette Holders & Attenuator

QEFMITE—LRTYyA—, aYA—tLU X DA
Sy A—(EREDERAHRIZETHERTT,

Beam Splitter Collimating Lens Direct Attach
Shutter
Sr)A—RvI R, ERFBAZLELIRIBLLE.
BEOIGAGHAICETHERNTY,

AvaTrigger Fiber Optic Multiplexer ~ AvaTripod

SRR - EBEHA, BAFAFCENGIA—EILTY,

In-Line Flow Cells ~ Micro Flow Cells Fiber Optic Switch



A& AEHR DB

TNOTARDD AR FEELGSAU TV T NoBBFERRLT, ThENOHE- IERICEL-EEDV AT LT YTAAIRETT .

AvalIBS (L—H@FRIL—IF 7053 3)

ERENOR L vk
HRADHERS
HEcEtAIATRE
SMERRY 7T —HRE

EATMBETERET 2T IXIE LN ~EFRN ETREICEFHAIATEE

IRV HBAE

AvaRaman—Bundle
MHROTIUETDRBFIKRICEYERBINEWS XT L
BAvaRaman-A - KB KFRNITIETH
BMAvaRaman-B RENXEHAER (TECHE D AR
BMAvaRaman-D EXEMIZ41E S A (AvaSpec—HERO)

*AvaSpec-HERO : &S/N. BEFIE. BRE -BRESRESLHE
AvaRaman-532HERO-EVO

TECHHADHEREL —FE—RILLI=ZTU DR

M AvaSpec-HERO(HSC1200-0.75 (535-660nm, slit25-FCPC )

M Laser (532nm, 50mW, 100-3650cm1 ), AvaSoft—-Raman

| BRE-SRESBESKB+F/BL—Y) +ERAD KRBTV I+

| AvaRaman-785TEC
M AvaSpec-2048L-TEC (785-1080nm, slit25, DCL-UV/VIS)

B AvaSpec-ULS2048/4096CL-EVO(1-10ch) M AvaSoft-AvalIBS—Specline

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 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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