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5. Twaznduaquanvasaniziasadidnaseusluslouuud (ESR) 91wy 1 1A3eq

Usznausiag

5.1 ssuvnsivanuazunaegnen1denninldutivndn Magnet system / Power
supply/Magnetic Field Controller)

5.1.1 szuumimaniivwn 10 1 Snsvaaidusien wasiiauiumu 3 Tevis

5.1.2 uvasanemaslnihdvuinegetdes 12 kw, 3-phase, 380-400 V i Zero
crossing wasiiATAATEST 1 x 10°

5.1.3 whwvdnfdauduauauindnlizeand 14.5 kG (72 mm air gap)

5.1.4 anudwennmuasuaivan (Field homogeneity) diAlaiiu 10 mG over
10(2) x 10 (X) x 22 (Y) mm

5.1.6 wiivdniiauadesnmiiladiu +5 mG (short term) waglaiifiy
+£10 mG/hour (long term gampiiieaAsunaniesniy +1 esrnisaioa)

5.1.7 mnuasdealunisfvunsmnasauniusingnd 18 bit (60 mG)

5.1.8 A mazBAluN1IWN T (Sweep resolution) ) I¥gaametnaiosd 128000 90

5.1.9 syuumuauulvan de field accuracy #1929n1599 < 500 MG

5.1.10 s¥UUAIUANKIWMAN fiF1 sweep width gean -1 6 +14 kG T4 1 scan

5.1.11 nailumsunisauinuwivén Field sweep time) dflAaus 320 usec i

5 sec 9y

5.2 szuulalastanuiad (Microwave Bridge)

5.2.1 unasAudalulasiiviiuu low noise Gunn diode

5.2.2 ¥aufitI9e1uR 9.2 GHz 89 9.9 GHz

5.2.3 fighifuaanudl (frequency counter) il resolution 1 1 kHz

5.2.4 53UU AFC (Automatic Frequency Counter) SAnafizsainlaiiu 1x10°

5.2.5 lulasiwuiediiardsgeanngiatas 600 mw 7 unteveled mode

5.2.6 lilasvuindiiaihdageanatnation 200 mW (+/-20 mW) # leveled mode

5.2.7 lalasyavianansausuen attenuation 16 0-60 dB 1 1dB steps

52.8 S¥UU AFC (Automatic Frequency Counter) HA1%90I1 dynamic waz
bandwidth i +4 MHz

5.2.9 fis¥UU tuning way matching wuudnlugn

5.2.10 s8uUn393UdnEYIed (detection) wuu Ultra-low noise Afinsvene oy
preamplifier #1439 30 Hz &3 600 kHz

5.2.11 flsyuunsiadusn Q-Value ¥84 Resonator Tuweds tuning wuUoRluLRnan

33 dB

5.3 Resonator /" - - o X
5.3.1 daaulisedygiu Mea1siiae1amInIgIu weak-pitch mterr‘rétmnal P/

‘% T SEEndaneunin 2,000:1 B
YNTE Gkt ei'@ﬁn'lamsmamalﬁqqqmﬁné’umuﬂuéﬂma 10 fiadums

d NOVATION co.11p ]

N o Wi 3910 7 A
THN)/V j"“‘f’\j‘\i’jﬁﬁ\@ﬂqq y MO'??.’]?
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SQIONL@IN. B .“jf\-\.'{f" ......

MNP AW, [

5.3.3 {if1 unloaded Q-Factor Wiitisnin 15,000
5.3.4 {1 modulation amplitude lﬁqmmﬁ 10G (+/-1G) 71 100 kHz
5.3.5 53UUNIS Matching ¥laviaiuy Manual wazdmluils

5.4 Signal Channel

5.4.1 mmﬁ'uam@m’fj’u ¥131uldd 10 kHz uae 100 kHz

5.4.2 mandunvas Signal amplitude 71 18 bit

5.4.3 suunsaadudygna uuu 1 uay 2™ Harmonics wuuwiasmSeaiy Vi
WUU 0 uay 90 83A"

544 Amnsiwes Time constant a@wnsarvualdnaud 10 lulasiundt s
53U

5.4.5 Aaunielumsnsiadu lngegeegiatos 300 kHz

5.4.6 AUALLduAYad phase setting 1iu1nndn 0.1 degree

5.5 Sample and sample tubes includes

5.5.1 naanadsiiege kuunmsgu CFQ Wurugudnaniuluvuin 2 Taduuns
MuuanuuA 3 fadiuns 31U 10 vaen

5.5.2 ¥iaena13MI0E19 WuUNIRTEIU CFQ Wurugudnamuluruig 3 fadluns
Fuuanwue 4 fafiuns 41 10 viaen

5.5.3 waanansiieee wuuumsgu CFQ Wurugudnasululivuie 4 fadiuns
fuusnwun 5 fadwns 31U 10 viaen

5.5.4 a15M10t19RIgIu Usenauemie (Calibration sample set) BDPA, weak pitch

uag strong pitch agazlidesnin 1 sy

5.6 yarpuRamesAmiuasuguszuLle daiilugudaya uasussudawa Fail
5.6.1 spUUABNRAADSLUUAYNIRIT processor egatiar 3.0 GHz w3adint
5.6.2 fivaeaudmdn (RAM) vwnliitesndt 8 GB
5.6.3 il Hard Disk A3uglaitieundn 1 T8
564 fronmuuu LED aualitesndt 24 #7 wasyaudufisvindouund Sruou

5.6.5 \A3RsRUNLLULLALLDS (Color laser printer) duunseae Ad
<l a wa ada a - ¢ a4 Y] = 1 d o |
5.6.6 153UV URNTHATANSUUUAYNY MNBLTONNULATEINIUY LAN 99vITvuv
5.6.6.1 AuAN (control) Yngunsaisinag oA magnetic field controller,
signal channel, microwave bridge
5.6.6.2 #5793U (monitoring) fayanisvireiuvesguasaleineg 16iin diode
current, receiver level, microwave bridge state _/' R \
3 [ lI ::5.-‘._ i
o wwerDe 6.3 &1 (execute) M3vhau acquisition loun field wag Elsz sweeds
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S ) oA

56.7 flwanviuig wuu eraphical user interface ‘mﬁmmma mmf{T‘U (Control
and monitor) @MU data acquisition A111505895UN13V9U 1D sweep, ‘Vl\‘lLL‘U‘U field
wag time sweeps war 20 sweep Wu field/delay, field/power

5.6.8 HwaNVLISEMSU data analysis LU

5.6.8.1 Peak picking, integration and differentiation, spectrum algebra,
polynomial and exponential fittings

5.6.8.2 Line shape fitting @w3u Gaussian, Lorentzian uag Mixture

5.6.8.3 Complex shape baseline correction

5.6.8.4 1D data display iy line, points, numbers, distance

56.8.5 20D data display ¥u 2D stack plot, 2D contour map, 2D density
map

5.6.8.6 Line position, amplitude, distance wa g-factor read out

56.8.7 Interactive qualifiers d3U data manipulation, receiver gain,
center field wa¥ sweep range

5.6.9 fimanin1sdmsy Identification wag Quantification lgiln

5.6.9.1 Spectrum fitting W simulation uag fitting Wvasudwarveuvan
loun powder fitting (anisotropic), liquid fitting (Isotropic), multiple species Wag
multiple hyperfines squveaaIavh Multi-component identification
56.9.2 N1sUIANUSINMYEETY (Spin concentration) Tuansieeng yilv
annsawdoudyaaitinld (measured EPR signal) iudSunmuwaseyyadasy (Radicals)
w38 Transition metals vasaseesla
5.6.9.2.1 vnaulaglaidosdaisdieg1ansgiu (Reference free)
5.6.9.2.2 lisasadranaavin Calibration curve
5.6.9 2.3 fldnAnugnéisauazusiugngs (High precision and accuracy)
5 6.9.2.4 fimMs¥aiu experimental parameters #1993R1ULTH
56.10 wiawdsadl (UPS) #iin True Online wunnliitiosndt 6 kvA Swau 1 indes
5611 WiasdnuvnsERuLsssulnn (Automatic Voltage Stabilizer) vunalsivasndy

30 kVA $7u7u 1 1A3eq
5.6.12 YanauRILAB ,Jﬁﬁuail‘lJCﬂLLﬁ"Ui“E‘I‘V]ﬁﬂ']WlNGI”!ﬂ% Microprocessor Wuu
Core i5 vidaAnin Aasilalsinng 3.0 GHz & RAM 4 GB :u Hard Disk laisndn 1 T8
’«JaLLamwaﬂ'\wmu'\mmmuLLmLaumLtmuu"Luuaanm 23 11 weuszuuUfURNS Windows
10 uag Microsoft Office mnamawﬁmungwma
56.13 Izdwsuierauiinasauialiaenii 1.5 wns w¥asAng S Ly
5.7 ssuvmdadu A \
LUUNEaLiY vune 12kW (@nuduniu 3 leviu) I""Uﬁﬂéﬁ-. \
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: a P ' . v ' P y . v = v o ; S ~
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5111 | nanlumsunisaunauaivdn (Field sweep time) Sedaus natunsunisauaivén (Field sweep time) A1 | ANNVONINUA wUT 13
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PR =l e . = oo | = 1 Ve v
523 UMUUMNA (frequency counter) 7iil resolution 1 1 4MUUALA (frequency counter) il resolution 7 1 | Anddedvue w1 12
kHz kHz (T
. a P v o v i —-- Aﬁ
5.2.4 | s¥Uv AFC (Automatic Frequency Counter) fian ¥UU AFC (Automatic Frequency Counter) $ifn ATIMUVDNMUA | UN 12 / a . <
= Ia -m = 1 a .m ﬂ H [ ﬂV
wasnwlaifiu 1x10 anesnwliiu 1x10 ; 1 M/
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mwm lulastavuind fiAridsgegrednetion 200 mW (+/-20 | lulasiaviuied Siiidsgegaotnatos 200 mw (+/-20 | asanaderimue
Mm £ mw) 7l leveled mode mw) il leveled mode
ol H [Y) ] v (Y] ) [ v o
~5.27 | lulasananansau$uen attenuation st 0 - 60 dB 7i1d8 | ilasvavanansaudusn attenuation 1§ 0-60dB 71 1 | asemnadarmun
. w. steps dB steps
e,
5.78 | 3uu AFC (Automatic Frequency Counter) ifnnani1a | s8uu AFC (Automatic Frequency Counter) 3@ oAby Js.:srw whi12 i i i
= S : H
E g dynamic uay bandwidth 7 +4 MHz an1e dynamic uag bandwidth 71 4 MHz S m :
£29 | fisvuu tuning uaz matching wuushlull fls¥uv tuning waz matching WUl mssm e
5.2.10 | szuumsedudiyeyiss (detection) Wuv ultra-low noise i | sxuumsaadudayana (detection) WU ultra-low noise sﬂsé‘uﬁmﬂﬂw
finsvenedoayal preamplifier e 30Hz fis 600 kHz | Aimsvenedoygies preamplifier 29 30Hz & 600 g &
e 3 S
kHz s & I
= as ] - Y] i = oy 4” _,O.
5.2.11 | Usruums19duAn Q-Value 984 Resonator Tuwaus tuning | Siszuumsaaduan Q-Value 789 Resonator Tuvasy PTNNTON AU | WD 12
wuusalusii fidn 33 dB tuning wuusnlusia firn 33 dB
5.3 Resonator Resonator AsUTON MU | MU 12
531 | fieneailwiedygio Mmearsthetawnnsgiu weak- fienuledygn Muarsiegannigu weak- punutei e | i 12
pitch international standard .ﬁnm@m:aj 2,000:1 pitch international standard ,\._Jz:@m:% 2,000:1
@ ' v A v o ¢ Y ' v v ¢ v o U}
532 | awnsoldansiregligeae Mduiugudnans 10 annsaldansidetndliigean ﬂ_.m:zéa:%mﬁ 10 ATMUTONMUA | WU 12 \M
Tafung mmmEsM C
533 | {if1 unloaded Q-Factor laitisenin 15,000 AN unloaded Q-Factor laitiaundn 15,000 assnadarimun | wiih 12 _.. x 7
a N . v P o "B Y o L]
53.4 | im1 modulation amplitude lAgegael 10G (+/-1G) il 1A1 modulation amplitude _.saﬁsm 10G (+/-1G) AIMmIUTIN U | NI 12 M
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O = — 3 d SR o Y Y e
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545 | Aeundwluningedu Ingsanegaies 300 kHz AAnunIlunsnsadu Wigsgeograden 300 kHz Assateimun | wiih 13
546 | muasdenved phase setting laiinnin 0.1 degree PINAEIBEATBY phase setting liiunnndn 0.1 degree assatonmun | wih 13
55 Sample and sample tubes includes Sample and sample tubes includes asstinimun | vt 13
LY | 12 [l ¢ L) ] v ] v o s WIPI_.HIU.
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561 | svuumenRumesuuuaynd 7ill processor agaties 30 | ssuumeniuwesuuudynd il processor steter 3.0 | aswuderimun | win 13
GHz w3eRnin GHz w38fnIn
5.6.2 fvthgamudman (RAM) fivunalsivosnin 8 GB fimheanudmén (RAM) Svunnlsitesnda 8 GB nsmTenMuUR | w13
563 | il Hard Disk maqliitionndn 1 T8 il Hard Disk Auqlaitfosnin 1 TB nswnaderimue | w13
<l ] 1 n..__ o <l LR 4 1 h\ a ol | v (]
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5 | Lan Ak i LAN Bevimiind b
75681 | muau (control) yngunsalingg Idur magnetic field muRy (control) Yrgunsalsne laun magnetic field | nssmadarimun | miirdd
: / \\) controller, signal channel, microwave bridge controller, signal channel, microwave bridge
56.6:2 | #5799 (monitoring) Yeyantsvhnuvesgunsaiinaqliun | as193u (monitoring) Yeyamsviheursagunselsine ATMYRRUA | M1 14
lr\m, | diode current, receiver level, microwave bridge state own diode current, receiver level, microwave bridge
|: .u state
5.6.6.3 | & (execute) M3y acquisition 1iuf field uax time | & (execute) n3¥iau acquisition Wi field uay aswutonviua | wih 14
sweeps time sweeps _ e foq i
5.6.7 | figewvina$ wuu graphical user interface Mlldunuay | Swewsina$ WUy graphical user interface Mdmunuuas | mss ﬁs,ﬂm.m_.w:,_sgs m\d Sm
n52199U (Control and monitor) M3y data acquisition | #5298U (Control and monitor) dw3u data acquisition :m “m W = "
AU1505895UMSVINGU 1D sweep, Wauuu field way AN111505993UNNYIN91U 1D sweep, Wuuu field uae m m /(
time sweeps War2D sweep LU field/delay, time sweeps wa¥2D sweep 15U field/delay, m m / :
field/power field/power = m : :
5.6.8 HronWyiuIsdwsu data analysis 1y Ngawviasdmiu data analysis Liu AR U
5.6.8.1 | Peak picking, integration and differentiation, spectrum | Peak picking, integration and differentiation, assutnmun | v 14
algebra, polynomial and exponential fittings spectrum algebra, polynomial and exponential
fittings a
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Do

Line shape fitting d3U Gaussian, Lorentzian uag Line shape fitting #m3U Gaussian, Lorentzian uag sﬂsé.m@m‘_sﬂ_a
] |
P Mixture Mixture \
0 : o ,f
AN _m,@m Complex shape baseline correction Complex shape baseline correction AT UYBAAUR
momn 1D data display @y line, points, numbers, distance 1D data display i line, points, numbers, distance psutefvun | win 14
L7
56.85 2D data display 1w 2D stack plot, 2D contour map, 2D data display tu 2D stack plot, 2D contour map, | assmuvenmua | wun 14
g2 1:
- 2D density map 2D density map
56.86 | Line position, amplitude, distance way g-factor read Line position, amplitude, distance Wag g-factor read | asstianmun | ni 14
out out
5.6.8.7 | Interactive qualifiers d13U data manipulation, Interactive qualifiers #15u data manipulation, asmudenivun | wih 14
receiver gain, center field way sweep range receiver gain, center field Wway sweep range
569 | flwewiwaidmiu Identification way Quantification 1éun | Hiwonsiuasdmsu Identification was Quantification MRIETB A5
v e i i
Toun A .m
5.6.9.1 | Spectrum fitting %14 simulation wax fitting Miavesuds Spectrum fitting ¥4 simulation wa fitting wavauds .s.u%sm.m_\mwm,ﬂwés
wavwauva laua powder fitting (anisotropic), liquid wazwaaval kA powder fitting (anisotropic), liquid ‘g ‘¢ "
| L EANE S
w_ﬁ_nm (Isotropic), multiple species wag multiple fitting (Isotropic), multiple species wag multiple m m_/ £ =t
g . y . e &\ i :
hyperfines 3auvR@ AN Multi-component hyperfines 37UN@N50YIN Multi-component 3 m N
& & i :
identification identification E. < o
5.6.9.2 | msmaiunauesatlu (Spin concentration) Tuans MSMANUTUNYBsETU (Spin concentration) Tuans ATINUTBAMUR
fete Filtasnsandeudyanadinld (measured EPR | frogng vilensadeudyaaiiale (measured
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signal) 1 UuUsunsveseyyadasy (Radicals) u3e EPR signal) (Uuuiinaeseysadase (Radicals) ude
Transition metals Upsan3inaLsla Transition metals Yosa5ivtalel
| inulasliseadiansdiietunnsgiu (Reference free) anilaglisesdiasmetmnnigiu (Reference free) s.zsé.m_\@méas,__/
laisimsa¥ranevin Calibration curve laifipeainevaodi Calibration curve pswmadetwun | whé
o
MmmWNw fAnAnugnaatuazusiugng (High precision and fiAnAnugneieauasusiugngs (High precision and psantonivun | i 7
= - accuracy) accuracy) .
5.6.9.2.4 | finn33aiu experimental parameters #1998nTusiR fins9muAiu experimental parameters Ainge)8nlwuiR asamudonmue | i 6
5610 | in3eadrsedlw (UPS) wdia True Online vualsitfesnin 6 | in3asdrsedint (UPS) ¥iln True Online aunalsitiosndn 6 | assmudormun | wii 18
KVA §1uu 1 ieides kVA $77u 1 1ATeq
5611 | indesdnwszduusedulni (Automatic Voltage \spsdnunszRuLs sl (Automatic Voltage Anindefmun | v 33,34
Stabilizer) aualaitiosniy 30 kVA 17w 1 A3 Stabilizer) Tunnlaitiasnin 50 KVA $mau 1 g .=
5.6.12 | yaponfumesiinuautiuarussansnwlisni yarsuRRBsTiRuaTRLas YTy v awlisny wmnw adertavue: m NP
Microprocessor WUy Core i5 ¥3ofind1 mnuigalaisindn | Microprocessor uuu Core i5 w§ofnn aruudalaishy m Qm \,,, /W \ wm mm 27, |
3.0 GHz £l RAM 4 GB §i Hard Disk laighnin 1 T8 3.0 GHz i RAM 4 GB i Hard Disk lsishnd1 1 78 c Q) E 37§
ssuanman I ianmudunuesbivesndn 23 | ssuansman muunaianunuadunueaglitesnd 23 m m v ... /M ET >
i WIoUTLUVU{UANIS Windows10 Wag Microsoft ih WiousrUUUURNTS Windows10 way Microsoft = m m
Aonavans E < o p < BlJo
Office Ngndv@namungvang Office smsmemsmsé:msté b v
56.13 | liizdwiuneeeuiunesvwnhivesnin 1.5 wes wien | WisdwSursmsufumesuunabivesnin 1.5 wns wion | fnindervun | v 35,36 H- m
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sruvimasifussuuvaaLiu

AT MLUA

YU 12kW (Amsunu 3 Tevia) Inefianuadiesnaw | wuae 12kwW (@nsusnunu 3 Tevia) Ieesianuadesnamw
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The Smallest Integrated
EPR System

The EMXmicro, the most recent CW-EPR spectrometer, is a fully digital,
highly integrated spectrometer featuring field controller and signal proces-

sor with unsurpassed resolution and precision. The ENMXMICIO T8dUCes ab
°S YNTEC H
Pein-

space usually required by integrating these devigés ustdrnogpdona 7 it

e perature controller in the footprint of a tower PC.
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The Integrated Signal The Integrated
Processors Field Controller
The recent development stages of the The EMXmicro field controller provides
Signal Processors are an integral part of a practically unlimited digital resolution.
the EMXmicro. One of the key features is This is key to properly probing and resol-
the state-of-the-art 18-bit digital resolu- ving narrow EPR lines in wide field scans.
tion independent of the acquisition time.
The example below clearly demonstrates .
this achievement: Large and very small The Integrated Variable
signals will be digitized correctly with the Tem perature Controller

same receiver gain.

The EMXmicro can be equipped with a
newly developed variable temperature
controller with full hardware and soft-
ware integration.
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Specifications

The EMXmicro provides top-notch specifications on an
unparallelled small footprint with state-of-the-art DHCP/
Ethernet networking.

Resolution

EMXmicro

Digital Resolution (Field) : 18 bit
Digital Resolution (Signal): 18 bit

Sensitivity

Together with the newly developed EMXmicro X-Band
microwave bridge, an exceptional sensitivity is gua-
ranteed.

EMXmicro: Free Choice
of Bruker BioSpin’'s Range of Magnets

The Bruker BioSpin wide selsection of electromagnets
provides you with ideal solutions for your unlimited field
homogeneity and range requirements.

Service & Support by Bruker BioSpin

With ali Bruker BioSpin EPR systems comes a world-
wide network of expert service and application support.
Offering easy and direct access to our renewned appli-
cation and service specialists, your questions can be
answered quickly. A wide selaction of customer training
courses are offered on a regular basis for the novice and
expert instrument user.
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EPR Quantification Package:
SpinCount and SpinFit

@ High Precision and Reference Free

.“'0 5b9 Identification and quantification of the EPR active species EPR Quantification Package includes:
{free radicals and transition metals) is a critical aspect
in research, development and process/quality control. . - .
These species play :n important role in many grocesses dipet o o .the measure.d. i S|gna! [l
such as photosynthesis, oxidation/reduction, catalysis, concentratior) of radicals or transition metals in the
and polymerization. Additionally these species can act sample. ~ Y0 5.6.9.2
as redox agents that cause damage to tissues, cells,
pharmaceutical products and materials such as solar
cells and polymers.

= SpinCount with an easy to use interface allows

= SpinFit facilitates identification of the EPR-active
species even in a multicomponent signal providing
concentrations of individual components.

m Fast identification is made easier with the SpinFit

With the EPR Quantification Package: SpinCount and LYETR7 O ey USR] AR R L

SpinFit, the task of icentifying and quantifying EPR

species is both straightforward and precise. S Y N TE ,@H

The EPR Quantification Package is standard on Bruker's INYOVATION ¢n,,ypn

EPR spectrometers running Xepr and Xenon. : =" \
i '-.-:-_}"i \
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SpinCount and SpinFit: Dedicated full analysis software

Experiment Quantiative EPR

Splnfit

“| Load Report Options
SpinCount — L

—————————{ Radica: _Add_| Remava| [ORPO-hydrayalny!

Radlcat 1
Concentration = 6 pM

J-
% FliLine Posfons
F’ Fit Line Width/Shape

P [
J -1 Show Restdual

7 JFfAY SHicas

Radical 2

IU Concentration = 2 yM

3440 3460 3480 3500 3520 3540 ‘ stow_| | o | Halp
Fleld /G
= Multi-component identification . l - Alkoxyl
= Quantification of individual components %_ PR
a Quantify changes during the course of an ? 3- j e
experiment 0
PRTS . . -t
= Automated multi-dimensional experiments o
1=
8
c
§]
Q

2
c iiae m One-time factory calibration of the spectrometer
g » itormatic:sforage ofallieXperimiental parameters yo'5.,.9. 2.,
e - = No calibafichieurvereadired V0 5.4.9 2.2
g 3 = ﬁ‘?‘mh&ﬁsi’”*of‘the EPR signal to
E A AENTINNIGI - tis‘goncentrafiore T
2 Magnetlc Field .
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/p_)fz--—
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epr@bruker.com
www.bruker.com/epr
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Tempo /Toluene @185 K
SpinCount ='1.36 mM

Isotropic SpinFit for liquids = =5 -

[~ Raw Double Integral (RSD = 44 %) |
| SpinFit Area (RSD = 2 %) {

Concentration

a-ummmnlemmmmmﬂmmmmlmuﬂunwmnh

Tempo / Toluene @ 298 K ’ . Replicate
SpinCount = 1.34 mM '

improved results through spectral fitting

1 Spectrum fitting improves the determination of the spin concentration in a sample. With the SpinFit
package for simulation and fitting, both liquid and solid spectra can be rapidly fitted and the spin con-
centration can be precisely determined with SpinCount.

SpinFnt " SpinCount

« EolEeritiiatAbisotopic) Vo 9-6-9.1 =« Reference free

. i6) v05.69.1 « [ighiprecision etagetivaay V05.0.9.2.3
n ' ¥05.64.1 s Samplé temperature taken into account

" fines! vo 5.6.9.1 ARUENTTNN IR IR K nacketers accounted for

nstlsznamsianalannseting
Contact us for more details: www bruker<o
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SpinFit

® |dentification and Characterization of EPR Species

The identification of EPR active species (free radicals and
transition metals) is a key step in understanding chemical
reactions, biological processes and material properties.
The EPR spectrum reflects the local and global
environment of the unpaired electron: nearby nuclei,
other unpaired electrons, solvent viscosity, molecular
dynamics and concentration of species. Effects on
the sample from external factors such as temperature,
irradiation, and pressure can be followed through changes
in the EPR spectrum. An approximate interpretation of
the EPR spectrum can be done visually by measuring
the prominent features with rough estimation of line
positions, line splitting and line widths. A more in-depth
analysis from simulation and fitting provides precise
information on the local and global environment as well
as changes triggered by external effects. Additionally,
the measured spectrum can contain multiple species and
the correct interpretation requires simulation and fitting.

vith Integrity

‘m(\)/‘\

Ty

’éwumnq)/\‘g_ A

SpinFit simulates and fits EPR signals to identify and
characterize the EPR species. An arbitrary number of
species can be easily separated into individual signals for
characterization and quantification.

SpinFit

® Analyzes isotropic EPR signals of low-viscosity liquids

» Analyzes anisotropic EPR-signals of amorphous solid-
state samples and frozen solutions

s SpinFit library: Comprises commonly encountered
EPR-active species in both solid and liquid states as
input to SpinFit

u SpinCount: Quantifies EPR species with high

precision and reliability W onal user
calibrations Mdm\
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Isotropic EPR-signal at room temperature Anisotrapic EPR-signal of frozen solution at 100K

Multiple Component Identification and Quantification V¢ 5.5b.9.1
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Individual components in time-dependent spin-trapping experiments
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o _AFJVYNL {4, A SpinFit (v050,): 0.2 mM
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Simulation in both the liquid
and solid state yields a
complete picture of the EPR
parameters and sheds light
on the local coordination
environment of the metal
center of the vanadyl! sulfate
(VOSO,).

Two DMPOQ-radical adducts
are identified and their
concentrations are followed
as a function of time to
reveal the reaction kinetics
of the system.

Inthis EPR spectrumat 100K,
a mixture of vanadium and
copper signals is present.
Fitting of the spectrum allows
one to see the individual
spectra and to determine
their.concentrations,

e
nrUszniasandiannraiing
'}&al components 4t any temperature
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The Xenon World

~————— @ For the EMX Series
* Linux based CW-EPR software p

. BSUERISRI 0] s

» Integrated acquisition and process$ing

MR T TR AT [Py
» Easy to learn & easy to handle 52 ﬁ e §ody
= Spin counting module included 1M """""""
i hsmn “High prepision double integration [fook:m: oML ... g
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Micro-Bay X-Band CW-EPR Spectrometer System
Of the EMX”\_jcro SerleS

Technical Specifications

ATUTNTTINANTY S 1500 1R

nsuszniaiatciinnsennd |
F-<i ‘.‘J ) %

4.
o4 5.
Available Spectrometer System Configurations with
PremiumX MW-Bridge and Xenon EPR Software:
. L "
SAPID [ Product Name Magnet Unlt
e P - s = el l-
i1 E7002026 EMXmicro 6/1/P/L ! 6" Magnet and 1 kW Power Supply |
_ , i
2 £7002028 EMXmlcro-9.5/2.7/P/L | 9.5 Magnet and 2.7 kW Power Supply |
| | 1
3 £7002035 EMXrnicro-9.5/12/P/L | 9.5” Magnet and 12 kW Power Supply ‘
- - - - ! : -
| 4  E7002027 | EMXmicro-10/2.7/P/L 1 10” Magnet and 2.7 kW Power Supply ‘
5 E7002036 EMXmicro-10/12/P/L l 10” Magnet and 12 kW Power Supply-————. |
i e

—R AT
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EMXares CW-EPR System | Technical Spécificati
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[ — J CW-EPR Microwave Unlt Console & Software

Microwave Unit

v
Yo 5.2 Microwave Bridge PremiumX

Microwave source: low noise Gunn diode; \i” 5.2.1

Working frequency range: 9.2-9.9GHz; v05.2.2

Built-In frequency counter with 1 kHz resolution; yz $.2.%

Microwave frequency output;

» Integrated controller for microwave frequency, attenuation, reference phase and bias
setting; all bridge parameters are software controlled;

Microwave Power

* Max output microwave power in unleveled mode: 600 mw; v..o 5.2.9
¢ Output microwave power in leveled mode: 200 mW + 20mW V¢ §.7.6
e Microwave power meter; .

e Microwave attenuator: 0—60dBin1dBsteps; Yo S.2.%

e Attenuation preclision: £0.5 dB;

s Automatic phase correction over attenuation range;

Automatic Frequency Control {AFC)
v
e AFCstability: 0% vo 5.2.4
o AFCdynamic range: ¥4 MHz; Vo 5.2 ¢
e Automatic AFC gain control;

Detection System

* Matched microwave reference arm with variable attenuation (blas) and phase shifter
{working range 500°, resolution 0.1°); v

o Slgnal low noise preamplifier: 30 Hz - 600 kHz; YU 5.2.1¢

e Ultra-low nolse signal detection; v7 §.2.10

Tuning and Matching

e Manual bridge tuning and matching: tuning picture with up to 80 MHz sweep range and
zoom function (optimal for both ultra-high and ultra-low Q-value resonators);

e Automated bridge tuning and matching: iris motor compatible with most X-band waveguide Vo 5.29
resonators;

Q-value Display

Spectrometer automatically detects Q-value of a resonator in Tuning Mode at33ds, Vo 5.2,11
indicates this value in workstation software and stores it with other parameters in DSC file.

AMUZNTTHNNTRANTNEA

anstlsznansnn®. Snnselind High Sensitivity CW-EPR Resonator yuo 5.3
o //ﬁ ) ¢  Well sulted for all sample types; .

CTRSI. (o SReeee 4 Maxsample access: @10mm; V9 5.3,2

4 Unloaded resonance frequency: 9.85GHz;

20 S ‘ ........... e « Unloaded Q-factor: >15000; Vo0 5.%.3 . .

_ 4 Max modulation amplitude: 10+1 G @ 100 kHz; Vo 5.3.4 ,

3 p/?" ..o Window for optical access;
# Manual and automatic matching; Yo 535

Aiicissianiinnrn e veveeereneen 8| Compatible with nitrogen and helium variable temperature units;
Sensitivity

r- I..-t’llilll.ll.llll|-l.l|!|‘l - i .

WU Weak Pitch (International Standard) signal-to-noise ratio: 22000 : 1;

Absolute sensitivity: 1.6 x 10° spins / 1 G line width;

TD-\'!"\ EﬁaJU/\:ZV;) Q&N; Poljt.‘l?.



] CW-EPR Microwave Unit, Console & Software |
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Calibration Sample Set

o BDPA: for modulation colls callbration; ¥ 05.5.4
o Weak pitch and Strong Pitch: for quick check of EPR spectrometer; V 065.5.4

Sample Tube Set

e Quartz sample tubes ID 2 mm / OD 3 mm, CFQ quality (10 pcs); v 0 5.5.1

* Quartz sample tubes ID 3 mm / OD 4 mm, CFQ quality (10 pes); Yf g.s.2
Quartz sample tubes ID 4 mm / OD 5 mm, CFQ quality (10 pcs); Vo 5.5.3

o Glass capillaries 50 uL (250 pcs);

Console

Compact system controller mainframe (tower version), including cabling and system power
supply and Ethernet Interface.

Magnetic Field Controller

Operating range: -1 ... +14 kG (real values depend on a magnet system);

Fleld accuracy over full range: < 500 mG; Vo 5 1.9

Center fleld setting resolution: 18 bit (60 mG); v 05.1.%F

Max sweep width in one scan: -1 to +14 kG; vo 5.1.10

Fleld sweep resolution: up to 128 000 points; Vo §5.1.%

Field sweep time: 320 usec to 5 sec/point; V¢ §5.1.11

short term field stability: 5 mG; Vo5.1.6

Long term field stabllity: £10 mG/hour (with room temperature fluctuations < £1 °C); V 05.1.6
All clrcuits are digital;

Signal Channel

Modulation frequency synthesizer: 10 and 100 kHz; V o5,k

Digital integrating ADC;

Slgnal amplitude resolution: 18 bit; ¥ 0 s.4H.2

Detection baridwidth: up to 300 kHz; Vo5.4.§

Time constant: 10 usec—5 secs; 10 S.q¢. ¢

Simultaneous detection of first and second harmonic (EPR signal derivatlve); V 25.4.3
Simultaneous detection with 0° and 90° modulation phase; v 05.4.3

Phase setting resolution: 0.1°; V@5.4.6

Automatic routine for modulation amplitude and phase calibratlon;

Modulation Amplifier

e Operating range: 500 Hz — 120 kHz;
e High linearity;

EPR Software and Spectrometer Controller

Workstation . o N\

o OS:Linux; YO0 5.6.1 = h

e Pracessor 3.0GHz or better; RAM 8GB; Hard disk 1TB; V ” 5- ‘

e Interfaces: USB, Ethernet; yo S.Lb

* DVD-R/W; N

» Mouseand Keyboard V7 S.6.4 :




CW-EPR Microwave Unlt, Consol_e_& Software
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Acquisition Controller
Controls all spectrometer devices via high speed Ethernet network interface;

Acquisition Server o

e The acqulsition server Is running an the front-end Linux computer connected to the EPR yo5.6.6
spectrometer via LAN. It provides the following functionallties:
o Controlling the different devices of the EPB spectrometer: magnetic field contraller,
slgnal channel, microwave bridge, etc.; yo §.b.b.1
¢ Monitoring the devices in arder to proylde Informatlon about dlode current, receiver
level, microwave bridge state, etc.; ¥25.6.6.2
e Execution different acquisition methods: fleld and time sweeps, ENDOR sweeps, etc.;
e The acquisitlon server is loglcally placed between the user program Xenon and the
spectrometer hardware controllers. Most of the hardware controlling s done via LAN;
¢ Xenon provides the graphical user interfaces to control and monlsor the EPR spectrometer
and to perform EPR experiments using the acquisition server; V0 9.,.'%

NOS.bb.3

Xenon EPR Software Package

Graphical user interface for Linux-based 05; V¢ 5.b.F
Full software control of all external devices;

Internal and external triggering;

Application programming interface (Python based APi);

CW Data Acquisition

o
e 1Dsweep:fieldandtime; V#5.6.7 .
o 2D sweep: fleld/delay, fleld/power, field/temperature {with nitrogen or helium variable V& 5.b.1
temperature unit) and field/angle (with programmable goniometer);

Data Manipulation and Analysis Vvﬂ v.6.9

H e
peak picking; W0 2 -6-%.1 o N
Integration and dlffer'entiation: Vo5.6.5.1
Spectrum algebra; Y9 5.b.%.1 .
Polynomial and exponential fittings; 1¢ 5-b %1
Line shape fitting for Gausslan, Lorentzian and mixture;
Complex shape baseline correction; ¥95.6.9.3
Filtering;
P12 analysis of saturation measurements;
SpinFit module for the analysis of spin trapping data;
Spectrum library used for identification spin trapping adducts;
SpinCount module for quantitative EPR without reference sample;

yos.b8.1

Graphical Tools

1D data display: line, points, numbers, distances, histogram;
2D data display: 2D stack plot, 2D contour map, 2D density map,
(transparent/hidden lines); . et

s Line position, amplitude, distance and g-factor read-out; V @ 9.6-9.¢ SR
Interactive quallfiers for data manlpulation, receiver gain, center ﬁe/lc(and_lsweep range;

1!

vo 5.6.%-4 .
3D stackplot Vo 5-6-%-5

{o 5.6.9.9

ata Structure
= BES3T, ESP (Import/export), ASCIi, PostScript, etc.;
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Magnet Units

I I Magnet Units

Magnet Unit 6/1

6" Magnet

Max magnetlic field strength: 26.5 kG;

Alr gap: 60 mm;

Field homogenelty: 15 mG over 10 (2) x 10 (X) x 22 (Y} mm;
Impedance 3 Q, water-cooled;

Suitable for L, S, X-Band;

Compatible with nitrogen and helium variable temperature units;
Weight: 500 kg;

1.2 kW Power Supply

1 phase, 220V,

Stability class: 3 x 10°;

Magnet matching Impedance 3 0, water-cooled;
Welght: 45 kg;

Magnet Unit 9.5/2.7

9.5” Magnet

e Max magnetic field strength: 29 kG;

o Air gap: 62 mm;

e Field homogenelty: 12 mG over 10 (2) x 10 {X) x 22 (Y) mm;

e Impedance 3 0, water-cooled;
o Suitable for L, S, X-Band;
e Compatibte with nitrogen and hellum variable temperature urfies; S
e Welght: 820 kg; AENTTLNTGY. v it LA
2.7 kW Power Supply m?ﬂ?:mm?q@' Dby oting
e 3phase, 380 V; : = ’/j}')
° Stab"lty C|BSS: 1.5 x 10.5; L e T, tasisrasanaaa,
e Magnet matching impedance 3 Q, water-cooled; 5 !W
® Welght: 55 kg;
/’?../"-'_"1"/
H 3!"‘."-!-’-:.’ )
Magnet Unit 9.5/12
n 4--..".......,.."_
9.5” Magnet
Max magnetic fleld strength: 213 kG; R
Air gap: 62 mm); ; _"

Field homogeneity: 12 mG over 10 (X} x 10 (Y} x 22 (Z) mm; o
Impedance 3 Q, water-cooled; P =
Suitable for L, S, X, Q-Band; / S Y NT E C H

7
Compatible with nitrogen and helium variable temperature units;

IKJOVATION ¢ ,,LTD
4 ;il‘ TR \
AN

Welght: 820 kg; |-' (
2,




l__ ) | Magnet Units

12 kW Power Supply

3 phase, 380 V;

Zero crossing;

Stability class: 1 x 10°5;

Magnet matching impedance 3 Q, water-cooled;
Welght: 210 kg;

Magnet Unit 10/2.7

10” Magnet

2.7 kW Power Supply

Double yoke magnet built from magnetically soft, ultra-pure steel of low C, P, and S
content;
Max magnetic field strength:

» 210.0 kG (72 mm air gap);

e 212.0kG (56 mm air gap with optional pole tips);
Field homogeneity: 10 mG over 10 (2) x 10 (X) x 22 (Y) mm;
Impedance 3 0, water cooled;
Suitable for L, S, X-Band;

Compatible with all EPR resonators and variable tempeyature units; N
Welght 1850 kg’ ﬂm:ﬂﬁ“iﬂﬂ’lﬂ'ﬁ’]?m’m@

nsdsznaanaidiannseiing

e 3phase,380V; 1/4)) -
e Stablfity class: 1.5 x 10°5; A
e Magnet matching impedance 3 0, water-cooled; e, QW
. Weight: 55 kg; B
v0 5.1 Magnet Unit 10/12
’ 4. " .
10” Magnet Yo §.1.1 '
¢ Double yoke magnet built from magnetically soft, ultra-pure stael.of low.C, R, and S.........
content; o ’ ———

1{051 12 kW Power Supply V#65-1.2

TR PP NS oD

Max magnetic field strength: ”

+ 2145kG(72mmairgap); ¥95.1.3

e >17.0 kG (56 mm air gap wlith optional pale tips); »
Fleld homogenelty: 10 mG over 10 (Z) x 10 (X)x22 (Y)mm; YO g.1.4
Impedante 3 O, water caoled; ¥25.7.1
Sultable for L, S, X, Q-Band;
Compatible with all EPR resonators and variable temperature units;
Welght: 1850 kg;

3 phase, 380 V;
Zero crossing;
Stabllity class: 1 x 10°;

Magnet matching impedance 3 Q, water-cooled;
Welight: 210 kg;
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Cooling Units (OPTIONAL)

[ sap 1D | cooling Units

1838211 1 kW Indoor Chiller

For magnet systems with power supply up to 1 kW (3 Q);
Temperature stabllity: 1 °C;

Internal circuit tank volume: 25 L of distilled/delonized water;
Water cooled;

Welght: 56 kg;

010266 4 kW Indoor Chiller

For magnet systems with power supply up to 4 kW (3 Q);
Temperature stabllity: £0.75 °C;

Internal circuit tank volume: 50 L of distilled/delonized water;

Alr cooled;

Recommended to Install In a separate room due to high nolse level
{remote switching on/off is possible);

s  Welght: 160 kg;

010267 12 kW Indoor Chiller vyo 5.7

¢ For magnet systems with power supply up to 12 kW (3 O);

e Temperature stability: £0.5 °C;

e Internal clrcult tank volume: 180 L of distilled/delonized water;
s Alr cooled;

e Recommended to install in a separate room due to high noise level

(remote switching on/off Is possible); o . =
e Weight: 350 kg; AUTNTINNITARITOUNNA
msdzeniaratsifnnsating
1805124 12 kW Outdoor Chiller P
o For magnet systems with power supply up to 12 kW (3 Q); T e PPN (o AP
s Temperature stabllity: £0.5 °C;
¢ Internal circuit tank volume: 180 L of distilled/deionized watef2 ., ... Ww& =
e Air cooled; e
¢ Outdoor version (remote switching on/off is possible); TP /ﬂ _________________ S
e  Welght: 350 kg;

W1206455 12 kW Heat Exchanger - |

o For magnet systems with power supply up to 12 kW (3 Q); B T T E
o Temperature stabllity: £0.5 °C; - e
¢ Internal circuit tank volume: 30 L of distilled/deionlzed water;
e In-house water requirements: 18 °C max, 2.9 bar min;

e Hose fitting: 16 mm (5/8”);

o Weight: 83 kg;
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LP 11 Series - double conversion UPS

Applications

The on-line LP UPS Series is designed for a range of mission-critical
applications. The LP UPS is easy to install and service, optimised for the
office environment. The robust design allows for more traditional industrial
applications.

U

o Characteristics
g The LP 11 UPS is o 1-phase in / 1-phase out, true VF1 [Voltage & Frequency VO $.4.1¢
O independent) on-line double conversion, Intelligent and heavy duty UPS. The
b VFI design concept enables the highest level of protection even under the
'E toughest conditions.
o . The system power and reliability can be easily exponded by adding units,
Standards / Marklng creating a redundant systermn with no single polints of failure, utilizing GE's
unique Redundont Parallel Architecture™ {RPA™) technalogy.
Safety: EN 50091-1-1; EN 60950;
IEC 60950 -~ ,
EMC: EN 50091-2; IEC 62040-2 Function
B Surge copability: IEC 61000-4-5 c €
{6kv 1.2/50ps, 3kA B/20ps) Providing exceptionally reliable protection for electrical equipment
Technical specifications (general)
Inpul voltoge range ~ 172-285 Vac
input frequency range R PO ~E0H: T
Outputvoltage | AMMEATTH e ~ 220/230/240 Vac £ 1% [user selectable} o
O_Ui_:‘f:::‘:::’rl“:e"% —aastlsenaasnanaia NGO | 5‘_’2_:3’22‘_;')§f1‘3”‘b :‘*5"-.2 lectable R
Ambient operating temperature v W o _-_1_0_t_q 40°C
RElOVe RUMIIY | .uuuspuesansssenfertietnersssiieoeee? ~SS%non-condensing S
Audible nolse s { 40-55 delA), lood and temperature dependent -
interfacing |4 T,Tﬁ%TW ................. id; RS232; oplional: potentiol free contacts, SNMP
Stondard features W 2 ECOmgde 58M Superior Battery Management, boost churglng
RPA e " optional
Bottery extension 3R *llonul for 5-10 kUA models, not available for 3 KVA-
Backfeed protection opfonal for 3-6 kVA models, not available for B-10 kVA
Software compatibility 14 ....... | JUMPT Datoshlelcﬁ“ JUMP Manuger‘" RS
. =0 A P T LT R LR L | v
Runtime table (minutes} ST Ypsbd0
LP 11 UPS modoel 3-11 5-11 6-11 8-11 10-11
at typical UPS laad (75%) 16 16 12 18 12 )
VA/Watts 1000/ 800 N 34 62 62 112 112 N S
2000/ 1600 = 15 30 30 57 57 e
o 3000/2400 ) 8 14 14 37 37 /Ef :
- 5000/ 4000 - 9 9 20 20 ¥—hl T
e ———— 6000/ 4800 - - 7 16 16 f oz LN C H
'Sy = 8000/ 6400 - - - 10 10 W7V ATION ck LT
o T E_~ ;1900078000 S = = - 7 -
"oy =

TM]/V] ’MJU’ Vap N A
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Longerr unlimes choose LP 5-11 3 2"
orderifig please contact customer service. oo B e
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LP 11 Series - double conversion UPS

FUn§U...,..,
|

NNl PN

2,280k

v TENTIUIN..

UPS

LpP11 e - e e
with ba“e”es Rating Battery Runtime Olmensions Netwelght  DC connector Ref. No.
(kvA) V/Ah) {minutes) {horwmd, mmi tkg) {batt, ext.)
ot 100% foad
T 7O 144/7 B 537X313N590 ) 85 now L [y
3 240/7 9 537x313%590 110 yes ‘ o
6 260/7 7 537x3131590 115 yes . =2
_ 8§ 20N Ere |- kLT 690x313x720 S - yes =
10 240/12 7 680x313x720 170 yes e I
Q
(o}
c
LP 11 parallel =2
with batteries 3 16407 8 537x313%590 85 no't . 2
Ry 240(7 i . 537x313x590 10 yes . o
6 240/7 7 537x3134590 115 yes . 3
a 240/12 10 6803134720 165 yes . <
10 240/12 WSS [ 680x313x720 170 yes ] o
-
v
o
LP 11 <
without batteries - - 3 . 5374313%590 53 no'" £
5 - - 537x313x530 58 yes :
6 b 53713134590 . 63 yes n
8 = - 680x313x720 o - R ues %
0 680:313x720 S yes i
B
LP 11 paralle!
Without battenes - ——z — -y~ e P
N : C— 5373138590 . yes A
L. 4 . - 537x3138590 63 yes s
8 - e 680x313x720 - yes —&
_10 =, N T _ 680313x720 o8 yes. e
Battery cabinets
with batteries oY £ T el
forlPS-11 yes L
forPET no i
_fortPée11 . = yes >
CfrPEAL . e 20 T T sipaimsd . j0 " no DS,
T lorlPBa1 T aofyh TR0 537%313x590 _..120 yes 2
“frlPloA1 207 15 S3SIENs00 . . f0 no | T T
“forlP10-d1 — 240714 .23 _ 537313x590 T q20 yes. . .. _*
Battery cabinets
WithoUtbattertes e T T R e e
Options
forltP11 ALCNITHONGN 1200, R

RPA Redundont Parallel Architecture kit {1 per upit)

8ackfeed relay for LP3/5/6-11
Conneclor ond cable for 3rd party external ballery
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Overview

HP 280 G4 Microtower Business PC

Front
Slim-helght Bay - supporting an optical disk drive (optional)

Power Button

Combo Jack, Headphone/ Microphone
SD Card Reader

(2) USB 3.1 Gen1 Port

HDD LED Light

oM hwN =

ALENTTANT™ 50 IND

Not Shown mnl?vm.n ANTannsating

Slots (1) PCl Express x16 -~ ,;"; 2

(1) PCl Express x1 e e i ol
(1) Legacy PCl (Optional)

(1) M.2 for WLAN PSS l‘?"'p”( ................

(1) M.2 2230/2280 storage e

Bays (1) 3.5" Internal HDD bay T
(1) 3.5” or 2.5” internal HDD bay (share bay)
(1) 9.5mm internal optical drive bay

i g
[ i et Tty s ey -

I SYNT CH L

| 1N .__Q_L-‘—-T—I&H._E—ﬂ 17 i =

%‘“\ . Not all configuration components are available in all regions/countrles.
€05979334 — Worldwlde — Version 8 — November 5, 2018
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Q u | C kS p ecs HP 280 G4 Microtower Business PC

Overview
HP 280 G4 Microtower Business PC
Back
1. Audio Micin 7. Security Lock Slot
2. Audio Line out 8. (2) USB 2.0 port
3. AudioLinkin 9, RJ-45 Network Connector
4. HDM| Port’ 10. {2) USB 3.1 Gen1 Port (left) and (2) USB 2.0 port (right)
5. VGAPort! 11. Power Cord Connector
6. Serial Port (optional, and avaitable on legacy PCA only) 12. Padlock Loop
Not Shown -
(1) PS/2 Port (optional, and available on legacy PCA only) ADIENITUMTN 1ID0A
(2) Parallel Port (Optional vla PClex1 slot) mi‘ﬂi‘:mm“mgﬁLf“;r‘.ﬂ:"aﬂnf

1. Port will be covered up when discrete graphic card is configured on shipped'machine.,.. & «7......

el S Y
2 A =

Ll o il 20

|

-'NFJOVﬁTIOﬁ CO..l1I0n R
ZD, T e o Not all configuration components are avallabte In all reglons/countries,
¢05979334 — Worldwide — Verslon 8 — November 5, 2018
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Q u | C kSpe CS HP 280 G4 Microtower Business PC

Overview

AT A GLANCE

Windows 10 Pro, Windows 10 Home or FreeDos 2.0
Intel® H370 chipset supporting Intel® 8t generation Pentium®, Core™ i3 ,I5, i7 processors featuring Intel® UHD Graphics

Supports an optional discrete graphics card

integrated 10/100/1000 Ethernet Controller or 802.11ac (1x1) WIFi and Bluetooth® 4.2 Combo
Up to 32GB DDR4-2666 Unbuffered Memory (UDIMM)

Independent monitor support via VGA and HDMI interfaces

TPM 2.0 support (either dTPM or fTPM)?

Supports both Hard Disk Drives and SATA TLC / M.2 PCle NVMe Solid State Drives

Audlo in, Audio out and Mic in support 5.1 channel

8 USB Ports (Including 4 USB 3.1 Gen1 ports)

180W/310W 90% HE power supply

Security cable lock supported (sold separately)

Protected by HP Services; terms and conditions vary by country; certaln restrictions and exclusions apply

Dust filter available

TPM feature will not be supported on machine pre-conflgured with FreeD0S
In cases, machines pre-configured with Windows 0S might ship with TPM turned off

NOTE: See important legal disclosures for all listed specs in their respective features sections.

e
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Not all configuration components are avallable In all reglons/countries.
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Overview —_—
"mmﬂ\‘a 1T HE
PRODUCT NAME Ansdsznansanduinnaiing
ST
HP 280 G4 Microtower Business PC 1 a1 .(__/)/ .....................
el
e
R
OPERATING SYSTEM Rl o =
Prelnstalled Windows 10Pro 64* Y0 5.6.10 ' )
Windows 10 Home 64* Broenarememmaessnsnssensreamunamasnin st
Pre-installed (other) FreeD0S 2.0 B orosssesessssisRse s R

1. Not all features are available in all editions or versions of Windows. Systems may require upgraded and/or separately purchased
hardware, drivers, software or BIOS update to take full advantage of Windows functionality. Windows 10 s automatlically updated, which s
always enabled. ISP fees may apply and additional requirements may apply over time for updates. See http://www.windows.com/

PROCESSORS

Intel® Celeron®*? .

CPU Intel Celeron G4900 Dual Core 3.1GHz 2400MHz 54W (Coffee Lake-S) (3.1 GHz, 2 MB cache, 2 cores)

Intel® Pentlum®23

CPU Intel Pentium G5400 Dual Core 3.7GHz 2400MHz 54W (Coffee Lake-S) (3.7 GHz, 4 MB cache, 2 cores)

Intel® Core™ [32?

CPU Intel Core i3-8100 Quad Core 3.6GHz 2400MHz 65W (Coffee Lake-S) (3.6 GHz, 6 MB cache, 4 cores)

Intel® Core™ i5%3

CPU Intel Core 15-8400 6C 2.8GHz 2666MHz 65W (Coffee Lake-S) (2.8GHz, turbo up to 4GHz, 9 MB cache, 6 cores)
CPU Intel Core i5+ (Core IS and Intel® Optane™ Memory*)

i5-8400 6C 2.8GHz 2656MHz 65W (Coffee Lake-S) (2.8GHz, turbo up to 4GHz, 9 MB cache, 6 cores)
Intel®Core™i5%® Y05.5.17

CPU Intel Core i5-8500 6C 3.0GHz 2666MHz 65W (Coffee Lake-S) (3GHz, turbo up to 4.1GHz, 9 MB cache, 6 cores)
CPU Intel Core i5+ (Core IS5 and Intel® Optane™ Memory*)

15-8500 6C 3.0GHz 2666MHz 65W (Coffee Lake-S) (3GHz, turbo up to 4.1GHz, 9 MB cache, 6 cores)

Intel® Core™ {723

CPU Intel Core i7-8700 6C 3.2GHz 2666MHz 65W (Coffee Lake-S) (3.2GHz, turbo up to 4.6GHz, 12 MB cache, 6 cores)
CPU Intel Core i7+ (Core i7 and Intel® Optane™ Memory?)

i7-8700 6C 3.2GHz 2666MHz 65W (Coffee Lake-S) (3.2GHz, turbo up to 4.6GHz, 12 MB cache, 6 cores)

2.Your product does not support Windows 8 or Windows 7, In accordance with Microsoft's support policy, HP does not support the Windows®
8 or Windows 7 operating system on products configured with Intel 8th generation and farward processors or provide any Windows® 8 or
windows 7 drivers on http://www.support.hp.com

3. Multi-Core is designed to improve performance of certaln software products. Not all customers or software applications will necessarily
benefit from use of this technolagy. 64-bit computing system required. Performance and clock frequency will vary depending on
application workload and your hardware and software configurations. Intel’s numbering is not a measurement of higher performance.

4 Intel® Optane™ memory (cache) is sold separately. Intel® Optane™ memory system acceleration does not replace or Increase the DRAM in
your system. Avallable for HP commercial desktops and notebooks and for select HP workstations (HP Z240 Tower/SFF, Z2 Mini, ZBook
Studio, 15 and 17 G5) and requires a SATA HDD, 7th Gen or higher Intel® Core™ processor or Intel® Xeon® processor E3-1200 V6 product
family or higher, BIOS version with [ntel® Optane™ supported, Windows 10 version 1703 or higher, M.2 type 2280-51-B-M connector ona
PCH Remapped PCle Controller and Lanes In a x2 or x4 configuration with B-M keys that meet NvMe™ SpecAil,and an Intel®Rapld Storage
Technology (Intel® RST) 15.5 driver. P
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Overview

CHIPSET
Intel® H370 Chipset

GRAPHICS

Integrated®*

Intel® UKD

Graphics 630 (integrated on Core i7/i5/i3 processors)

Intel® UHD

Graphics 610 (integrated on Pentium G5400 and Celeron G4900)

Discrete Graphlcs

AMD Radeon™ R7 430 2GB PCle x16 GFX
NVIDIA® GeForce® GT730 1GB GFX
NVIDIA® GeForce® GT730 2GB GFX
NVIDIA® GeForce® GT1060 3GB GFX

5. HD content required to view HD Images.
6. Integrated Intet software Is avallable on select models only and requires separately purchased projector, tv or computer monitor with an
integrated or external recelver. External recelvers connect to the projector, tv or computer monitor via a standard VGA, HDMI cable, also sold

separately

MEMORY’
Form Factor Type Maximum # of Slots
Microtower DDR4 2666 (Transfer ratesup 32 GB capacity 2 DIMM

to 2666 MT/s)
4GB DDR4-2666 UDIMM NECC (1x4GB)
8GB DDR4-2666 UDIMM NECC (1x8GB) |
8GB DDR4-2666 UDIMM NECC (2x4GB) Yo 9 -b.12
16GB DDR4-2666 UDIMM NECC (1x16GB)

16GB DDR4-2666 UDIMM NECC (2%8GB)
7. Memory modules support data transfer rates up to 2400 MT/s; actual data rate Is determined by the system’s configured processor. See
processor specifications for supported memory data rate.

r- —
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Overview

STORAGE®

SATA3 - 3.5" or 2.5” 6Gb/s HDDs

2TB 7200 RPM SATA Hard Disk Drive S

1TB 7200 RPMSATA Hard Disk Drive  V05.4.12
500GB 7200 RPM SATA Hard Disk Drive

128GB 2.5" TLC SSD

256GB 2.5" TLC SSD

Solid State Drives 2.5"
128GB M.2 NVMe
256GB M.2 NVMe

SD Card Reader®
SD/SDHC/SDXC SD Card Reader

Intel Optane Memory'’
SSD Intel 16GB 2280 Optance Memory

8. For hard drlves and solld state drives, GB = 1 billion bytes. T8 = 1 trillion bytes. Actual formatted capacity is less. Up to 36 GB (for Windows
10) of system disk Is reserved for the system recovery software.

9. Card sold separately

10. Optional per configuration

OPTICAL DISC DRIVES"!

DVD-ROM 9.5mm

DVD-Writer 9.5mm*
11. Optical drives are optional or add on features. Duplication of copyrighted material is strictly prohibited. Actual speeds may vary. Double
Layer media compatibltity will widely vary with some home DVD players and DVD-ROM drives.

ANIYNTINANTHANTIUINS
NETWORKING'2 nslsznqnTiAnEiannsaidngd

Ethernet (RJ-45)
Integrated 10/100/1000M GbE LAN

Wi-Fi and Bluetooth®
802.11ac (1x1) WiFi and Bluetooth® 4.2 Combo s

12. Wireless cards are optional or add-on features and requires separately purchased wireless access pagint and iptei Be §_ir_ucpoﬂypﬁeb {l't_y LTD
of public wireless access points limited. | St e . o =Sl > :

———
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Datasheet

HP V270 27-inch Monitor

noS.b¥ Y05b 12

Increase productivity and
enjoy expansive Full HD views
on the HP V270 27-inch
Monitor. The narrow bezels,
spacious screen and flexible
connectivity are optimal for
maximum workplace
efficiency at an economical
price point.

Expansive Views
e See more with the generous 27-Inch diagonal screen and narrow bezels making it easier for you
to maximize productivity while creating a stylish workspace with the large, sleek bezel design.

Vibrant presentation features
* See more with the generous 27-inch diagonal screen and narrow bezels making it easier for you
to maximize productivity and create a stylish workspace.

Flexible connectlvity and an efficlent workspace

* Utllize optimal connectivity options through VGA, DV, and HDMI inputs while freeing up valuable
desk space with the integrated 100-mm VESA pattern to directly attach select HP PCs to the
back of the monitor or mount the display on a wall or to an arm or stand.!

Featuring

* Reduce power consumption and help lower your costs with an intelligent, energy-efficient
display that Is ENERGY STAR® certified.

e Rest assured that your IT Investment is supported by a three-year standard limited warranty. To
extend your protection, select optional HP Care Pack Services.

e Comfortably view content day or night with the Integrated low blue light function. TUV Rheinland
certified, the HP V270 lets you easlly toggle the blue light option on or off at your convenlence
for optimal viewing.
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HP V270 27-inch Monitor Specifications Table

‘f.mmw}

" -1_u'1'|l‘l}\|_-.|_,'“

—r s
Display Type ADSwiLEDbackight 0 5.b.4 Y 09.6-1L
Panel Actlve Area 23.53x13.24In59.78x33.63 (m
Display Size {diagonal)  68.58 cm{27°)
Viewing Angle 178 horizontal; 178° vertlcal
Brightness 300 cd/m?”
Contrast Ratlo 1000:1 static; 10000000:1 dynamic
Response Ratlo S ms gray to gray (with overdrive) !
Product colour Black
Aspect Ratlo 16:9
Natlve Resolution FHD (1920 % 1080 @ 60 H2)

Resolutions Supported 1024 x 768;1280  1024; 1280 x 720; 1280 800; 1440 x 900; 1600 x 500; 1680 x 1050; 1320 x 1080; 640 480; 720 x 400; 800 % 600

Anti-glare; BrightView Panel; Language selectton; LED Backlights; On-screen controts; Plug and Play; User pragrammable; Anti-statlc

Display Features
User Controls Brightness; Color Control; Contrast; Ext; Image Control; Informatlon; Input Control; Language; Management; Menu; Power Control
Input Slgnal 10VI-D; 1 VGA; 1 HOMI 1.4

with HDCP support on HDMI and OVI-D
Input Power Input voltage: 100 to 240 VAC
Power Consumption 35 W (maximum), 3t W {typlcal), 0.5 W (standby)
Dimenslons with Stand  24.92x9.45x17.43In
(WxDxH) 62.02%23.99x 44,26 cm
Dimensions without 24.42%1.78x14.26in
Stand (WxDxH) 62.02x4.51x36.22am
Welght 11.46 b

5.2kg

With stand
Ergonomic Features Tilt: -5 to +20°
Physlcat security Securlty lock-ready Qock is sold separately)
features
Environmental Operating temperature: 5 to 35°C

Operating humidity: 20 to 80% RH
Energy Efflclency ENERGY STAR® certifled
Compliance
Certification and Australian-New Zealand MEPS: BSMi: C8; CCC; CECP; CEL; ISC; KC; KCC; PSB; SEPA; VCCI; Vietnam MEPS; WEEE; Microsoft WHAL Certification Win-10, Win-8,
compliance Win-7
Environmental Arsenic-free display glass; Mercury-free display backllghts
Specifications
What's In the box Monltor; AC power cable; VGA cable; CO (if t'.udeﬁs}gser Guld_‘e;\:.r’a_‘rr‘anly! dnvers)

B B o e

See Important legal disclaimers on the last page

nrusy NIATIAELR s Ll

R R e

YNTECH | T ool

[ INHOVATION €O LTD

FEFmscsssssannasennn

Tfm/\ A AYp 5\; A N
1




<

a a f t\\. 3 ) a
29/11/2561 HP 280 G4 Microtower Business PC Specificatigng | HE® Gustomer Support | 94 9%
e Il'_:l Vo §ASY e 5ot ) d‘i .
Spedﬂcaﬂon Description (AR50 | ) R =P, ' ) £ ' 5506 R Bt [ 3T A0 i ) 1 ¥ T R I
Intel Optane memory (optional per canfiguration) SSO Intel 16 GB 2280 Optane Memory

NOTE: For hard drives and solid state drives, GB = 1 billion bytes. TB = 1 trillion bytes. Actual formatted capacity is less. Up to 30 GB of
system disk is reserved for the system recovery software.

Keyboards/pointing devices

Specificatlon Description

HP USB Business Slim Wired Keyboard
HP USB Keyboard
Keyboards {optional or add-on feature) HP Business Slim USB Antimicrobial Wired Keyboard (China only)
HP Business Slim PS/2 Wired Keyboard
No KB option

HP USB Antimicrobial Mouse (China)

HP Optical USB Mouse

HP USB Universal Wired Mouse

HP USB Hardened Mouse (India)

HP PS/2 Mouse {for machine configured with PS/2 port)
No Mouse option

Mice (optional or add-on feature)

portS/SlOtS/bayS ﬂm:’,ﬂi‘i‘uﬂ’\i‘ﬁw'n‘.‘:a e

ArgUlsznaAsAnELin i etind
Speclfication Description //'/:/ J) g

Front /O parts ﬂ‘f
(2)USB 3.1 Gen 1 .- ifm? .....................
(1) Microphone/Headphone combo jack e
(1) Power button YRR N S AL
(1) Slim-height bay-supporting an optical disk drive (optional)
Rear I/0 ports Aooioomesasssssssanspesessrammsasssssansass
(1) Audio Line-in
(1) Audio Mic-in ' D iberessesstesnresnassanasns AT
(1) Audio Line-out -

(1) HDMi (port wilt be covered up when discrete graphic card is configured on shipped machine)
{1) VGA {port will be covered up when discrete graphic card is configured on shipped machine)
(1) Serial Port (optional on separated PCA with PS/2 port available as well)

(2) USB 2.0 port

(1) RJ-45 Network Connector

(2) USB 3.1 Gen1 Port (left)

(2) USB 2.0 port (right)

(1) Power Cord Connector

(1) PS/2 port (optional on same separated PCA with serial port available as well)
(1) Parallel Port {(Optional via PClex1 slot)

(1) HDMI

Internal 1/0 ports S Y N T E C H

T =
Optional AVETION CC .LTD

(2) PS/2 (optional on same separated PCA with serial port available as well)
(1) Parallel Port (optional via PClex1 slot)

Ports

[ R
D e
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RICOH
SP C260DNW

SP C262DNw
SP C262SFNw

A Copier Printer W Facsimile JScanner.
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Compact Desktop Printer,
With Impressive Colour Quality for Your Everyday
Printing Needs

The Ricoh SP C260DNw /SP C262DNw /SP C262SFNw offers professional quality printing for small
offices and workgroups. Compact in size, the printers are big on functionality to manage your

everyday workloads.

Equipped with wireless connectivity, these printers provide flexibility in where you place them, and
mobile printing is made easy from your smart devices. You can expedite your business workflow with

added efficiency.

Choose the SP C262SFNw to cater the additional functions demand of copy, scan and fax. The Single-
Pass Document Feeder (SPDF) on this printer scans both sides of a two-sided original simultaneously

to save time and increase productivity. P
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Intuitive and Easy-to-Use 4.3"
Full Colour LCD Touch Panel
(SP C262SFNw)

Manage your print tasks easily and directly from
SP C262SFNw 4.3" intuitive colour touch panel.
You can register up to 12 of your favourite jobs
using the SP C2625FNw's touch panel for quick
access, so you can perform tasks on your MFP
even faster,

Added value of/FIexibiIity,
Convenience, and Mobility

Support for standard wireless connectivity
extends the printers’ use to a wide variety of
smart devices. You can connect your smart
devices directly to these printers and easily print
on-the-go, no printer drivers required.

The Near Field Communication (NFC) tag on the
front of your printer or MFP lets you perform
tasks from Android™ devices— work faster by
tapping the NFC tag with your smart phone to
print with the RICOH Smart Device Connector
App, or easily scan documents with the RICOH

e e ——

ag'rm‘:i}’a"] _
’ a

o &< &V S

AN T i, 2.0 IIWIR.

Efficient and Cost Saving
Functionality

Automatic duplex printing comes standard
in these printers, and this certainly helps to
reduce paper consumption and contributes to
saving natural resources. Designed to maximise
efficiency, SP C262SFNw is equipped with Single
Pass Document Feeder (SPDF) that accelerates
scanning operations for double-sided or
multiple-page documents.

Incredible Ease of Use and
Expanded Paper Capacity
Offering

Simplify your workload with unmatched
convenience that builds on Ricoh's legacy of
affordable, time saving innovations for the
workplace. You can change the top-loading,
all-in-one toner cartridges easily without help,
and without a mess. For longer, uninterrupted
print runs, add an optional Paper Feed Unit to
maximize the paper capacity of up to 751 sheets
at one go.

SP €260 Scan App.

-------
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Confliguration Deiktop

Duplex Autematic (Standard) iy

Dimension (WxD xH} | a00x4s0x320mm 400 x 450 X320 mm _  a0xa9Ix4lamm

Welght o 238kg - 238kg ) %k
Processor — 350 MHz 350 MHz 400 MHz

Memary (Std/Max) —T 126 MB 7 128 M8 o 256 M / 256 MB R )
Interface (std) e e = USB2.0 port, 10Base-T/100Base-TX, JEEEB02.1 1kig, NFCTag —
Moblle Print Capabllity! Ricak Smant Device € T App, Rlcoh 5P C260 serles Scan App, Mopila<entified -
Power Conmumptlon (Maxi | T Lew than 1,300W =
Energy Saver (Sleep) S 12w ] 12w | 13w

TEC Value 1.2kwh | 1.2kWh | 1.3kwWh

Power Source 220-240 V, SO/60 Hz

ENEAGY STAR T Cenified =i
el . z : 3 i @ -

Print Technology : Laser

Print Spaed (A4} ) Up to 20 ppm ' B

Warm-up Time - - - 30 secands or less SR N o
First Print Ot Time .| 14 seconds or less N . DN

Printer Langusge (Std) Y "éDl (host-based) I PCL 6/5¢, Posticript 3 Emulation . B o
Print Resalutl Up o 2,400 x 600 dpl

Suppuorted Operating Syitem Windows® Vista, Windown® 7. Windova® 8.1, Windows® 10, Juend® Server 20082, VWindows s® Senver 2012/R2; Maclntosh 05 X Native V10.9-10.12; Linux; Unix Filter

Fonts —l “PCLPS3 + B0 fonts

Nﬂwmk Pwlocol TCPAR, IPP, Bonjour

oy

Copy Spead tﬁl . ' . Up to 20 tp = |

Document Feeder Type e 1 Single Pass Document Feeder (SPOF)
) ) - S - 50 sheets ———

Document Feeder Cap.lcll.y

First Copy Time (A4) ) Lews than 20 secondi
Mulple Co__q;f ) o NN Up 10 99 coples

Resolution . Flatbed: 600 x 600 dpi, SPOF: 300 w 600 dpl =

Redudtion / Enlarqgement N i 25% - 400% In 1% inuements ]

Image Den:lty Adlunmenl (Manuaionly: S Ieve!s) Copy Made (Text/Phota/Mixed), Co!sur
Balance Adjustment, Combine Copy (2-In-1, 4-In-1 via ADF only), Duplex Copy, ID Card

Copy (2-In-1), Memary Copy, Photo Mode, Electranic Sorting (Collatlon, ADF only)

Copy Features

s

Scan Technalogy
Scan Mode Colour, BAW, Grayscale
Scan Speed® Mono: 5 seconds, Colour: 8.5 seconds

Mono/Calour: Up to 600 x 600 dpl {SPDF), 1,200 x 1,200 dpl (Flatbed)
Fiathed: 218 x 297 mm, SPDF: 216 x 356 mm

Stan Resolutlon

Scan Area

Flle Format Single Page JPEG , Single/Multi Page TIFF, Single/Multi Page PDF
Supported Driver Windows: TWAIN; Mac: ICA; Unux: SANE

Scan-To Modes E-mallFolder (SMBFTP)

Clreult PSTN, PBX

Compatibility Super G3

Resolution Standard Mode: 200 x 100 dpl; Detall’Photo Mode: 200 x 200 dpl
Compression Method MH/MR/MMRABIG

Modem Speed Maxlmum: 33,6 Kbps

Memory Backup T Yes

PAPERHANTAING ¥ - y ; : B r
Faper Slze A4, AS, AB, BS, BS, Legal, Letter, HLT, Executive, Foolscap, Follo, Envelopes (Com10, Monarch, €5, C6, DL} Custom slze: (Min.} 90 x 148 mm, (Max.} 216 x 356 mm

Paper Input Capecity Standard: 251 sheets; Maxl 751 sheets
Paper Output Capacity Maximum: 150 sheets
Paper Welght Standard Tray: 60 - 160 g/m? Optonal Tray: 60 - 105 g/m?; Bypass: 60 - 160 ¢/m?; Duplex: 60 - 90 g/m?
Plaln paper, Middle thick paper, Thick paper 172, Thin paper, Recycled paper, Colour paper, Letterhead, Pre-printed paper,

Medla Capabllity (5td Tray) Prepumhad Paper, Labels, Envelopes, Bond, Cardstock

QPTG

COHUANTLES 5T
Ali-In-one Toner Cartridge*

Black Print Cartridge Black SP C2505 (~2,080 prints) Print Cartridge Black $P €252 (4,500 prints)
Cyan Print Cartridge Cyan SP 2505 {-1,600 prints) Print Cartridge Cyon SP €2525 (4,000 prints)
Magenta Print Cartridge Magenta SP C2505 (-1,600 prints) Print Cartridge Magenta SP C2525 (~4,000 prints)
Yellow Print Carteldge Yeltow SP C2505 (- 1,600 prints) Print Cartrldge Yellow SP €2525 {-4,000 prints) e B
Black {High Yield) Print Caruidge Black SP CI52HS (~6,500 prints)
Cyan (High Yleld) _.h']g! Q'mdi' Cyan 57 C252HS (-6,000 prints)
Magenta [High Yield) Print Cartridge Magenta SP F252HS (6,000 prints)
Yellow (High Yield) FITUT T T731N1 I Ring Certridge Yellgw SP C252HS (~6,000 prints)
WTB 25,000 printy

Ships with starter tones cartridges (black, cyan, magenta, yellow) that yleld i ly 1,000 prints e ABGdLZ N 5 37260 0 N IRy 25 :;, : _:

*Declared yield values In azcordance with ISOAEC 19798, Actual yields may vary bated on Images printel and other factor, 7 flzend

! Ricoh $mart Device Connector App for print function and Ricoh SP €260 Scan App for scan function only. e .

2 Relers to scanning of 600 x 600 dpl, A4, 1 o [~

For avallabllity of models, optlons and software, please tonsult your local Rlcoh suppller.

RICOH 0
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NEPTUNE MT Extreme

Automatic Voltage Stabilizer & Energy Saving V9 5. 6.11
Microprocessor with Servo motor control

Automatic Voltage Stabilizer Features

Extremely wide voltage regulation range + Reliable and qulet servo r'nntn"rsl :

Malntenance free roller type carbon brush  + Wheels mounted for easy Installation -

« Individual regulation with unique small + Start up delay to prever-it;g\vl_‘ar:ourrent
dimension Inrush ¢ A = _ﬁ#_

Maximum capacity up to 5000KVA + Isolatlon transforfer on request
High Mean time Between Failure(MTBF)  + Indoor or outdoor versjon bin request

SavigyEnergy Features

« Energy saving of up to 25% + GPRS and Wireless Ene;gy Monllors -

+ Fast retum of investment(ROI) time for real-time energy monl(oﬁng e

+ Prolonged equipment life span * Protects eqmpmenl agalnst fsilures_dpe

« High operational efficiency to over or underyoltage , &

) Adjustable configurations based on site + Intemal no-break bypeas a}luwl;tg hq

e \Nﬁi dquirements power Interruption during maim@nance
ANNIBUNE + Single and tiiree phase upto SUUDWA

s e

e | Neptune MT Extreme are large power voltage stabllizer is an energy saving new
préduct developed by CHUPHOTIC absorbing the advance technology of international

*préduct, with the function of over/under voltage protection, detay and error protection,
It has advantages of small volume, light weight, large capacity, high efficiency, wide

....fafjge, high precision, strong protection, without waveform distortion, reliable operation

antl easy installation, etc.

~Application

o Office Building

Ce

EN - 80950
EN - 55024

¢ Electronic Indstria ¢ Auto Machine

T ST R
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NEPTUNE MT Exireme

Automatic Voltage Stabilizer & Energy Saving

SPECIFICATIONS

TECHNOLOGY System Microprocessor servo motor control
Transformer Auto transformer and buck/boost transformer
Input vollage L-L - 3B0/400/415V +/- 20%, L-N : 220/230/240V (Option 200/220V)
INPUT Frequency 50/60Hz(47-53Hz )
Phase wire 3Phase 4wire+PE
— - . | Outputvoltage (AVR) [-L - 380/400/415V, L-N : 220/230/240V +/-1%(Option 200/220V)
Output (Energy Saving) L-L : 380/400/415V, L-N : 220/230/240V +/-5%(Optlon 200/220V)
: Output waveform Sine wave(Synchronize with Input wave form)
OuUTPUT Overload capability 1000% for 2 sec., 300% for 1min
Total harmonic distortion Less than <0.5%
Response time 0.1-1second
~. | Efiiciency More than>98%
© | Output power factor 0.9-1 leading to lagging
Over/under voltage Output more than +/-10% automatic shutdown
- | Overload protection Circuit breaker
i’RDTECT{GN Surge protection Automatic shutdown
e Lightning protection Lightning arrester
: Power failure , Power interruption, AC flicker, Phase fault,Safe slart,
SR AR ol Output short c!rcunt Over temperalure, Power semiconductor fallure
NOISE Splke transient MOV, (Metal oxide varistor)
ATTENN’UTION RFI protection . Toroidal coll and HF filter device
SYSTEM Trans. Mode noise More than >60dB
‘e Com. Mode noise More than >60dB for line conditianer
EEATURE Manual bypass Breaker manugl bypass
Sl Manual reset Reset switch
'INbiCh:‘I'GR .|| LEDDisplay Input Voltage , Output Valtage , Load and waorking status
ST t......| LCD Display Input/Output Voltage/Frequency/Current, Load, AC meter and working status
COMMUN!C&TLDN Interface RS232 Port, RS485, Modbus/Remote control and monitaring the VO unit parameters (aption)
ENWIRON EN *| Temperature 0-45°'C
* M “ 1 Humidity 0-90%(Non condensing)
S"I"A_bjDABD Design Regulation 1S08001, 1SO14001, CE
PHYSICAL
O = O o »
MTE20K 20kVA 30 300x700x1020
FMTESOKS | 30KVA 45 300x700x1020
L4
yo5.6-M MTESOK 50KVA 76 380x750x1120
EEIN . 60kVA 91 380x750x1120
MTE75K 75KVA ) 113 400x780x1220
FOMTEAOBK - " 400kVA 162 ~ 400x780x1220
MTE120K 120kVA 182 450x930x1420
MTEABOK:. 150kVA 227 450x930x1420
MTE200K 200kVA 303 520%x980x1520
TUNMTE250KT T 250kVA 379 520x980x1520
MTES_ODK 300kVA 455 600x1380x1720
350KVA 531 600x1380x1720
400kVA 607 600x1380x1720
500KVA 759 720x1580x1860
BO0KVA _oi1 720x1580x1860
750kMA SUAITRTTT RS A ~p00x1080x1860(2 cabinet)
MTE‘.E!QQ’S._ _ 800kvm’]iﬂg‘gn4 aA SRS Ting 900x1080x1860(2 §EBMED |
e MITIEA 00 0| 1000kYA _—1 52— . 1619 900x1080x1860(2 dabinyy) Y.
MTE1500K 1500k y S 2R 900x1080x1860(3 uhga't)o v
- i - 50K/A — goat 500x1080%1560(3 Co .
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Product : Whawvundn

Material : sinninlif Particleboard

Top : W Particleboard wu125 w. Iafrdammilu Savoudw PVC w2 wu. wzdedounwMiuunay 2 ga
Modesty : 1 Particleboard wu1l 6 uuJaduumiiu iaveudaws PVC wu10.45 uu

Desk Leg: ménfudug divn,gdn

Size: 160D x 80W x 75H c¢m. N
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'VVD 5.6 12 Get it done with Office

Office Home & Business 2016 is designed to help you create and communicate faster with time saving
features, a new modern look, built-in collaboration tools, and the power of Outlook for email, calendars and
contacts. Plus, you can save your documents in the cloud on OneDrive and access them from anywhere.
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Outlook

Easily manage your email, calendar, contacts, and tasks. Push email support keeps your inbox up to date,
conversation view groups related messages, and calendars can be viewed side-by-side for planning.
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Word

Create and share professional-looking documents with state-of-the-art editing, reviewing, and sharing tools.
The new Design tab provides quick access to features, and Smart Lookup shows relevant contextual
information from the web directly inside Word.
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Excel

Analyze and visualize your data in new and intuitive ways with a fresh user interface plus your favorite
keyboard shortcuts. Leverage features like Analysis Toolpak, Slicers, and Formula Builder to save time, so you
can focus on insights.
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Create, collaborate, and effectively present your ideas with new slide transitions and an improved
Animations task pane. Threaded comments alongside your slides help you incorporate feedback into your
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OneNote

It's your very own digital notebook, so you can keep notes, ideas, web pages, photos, even audio and video
all in one place. Whether you're at home, in the office, or on the move, you can take it all with you wherever
you go while sharing and collaborating with others.
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Bruker Singapore Pte Ltd

AT WL T TR |
ATTN: OFFICE OF ATOMS FOR PEACE

11 Biopolis Way

#10-10 Helios,

Singapore 138667

Tel: +(65) 6500 7288

Fax: +(65) 6500 7289

www.bruker.com

Co Reg No 19-89802900-R

19 November 2018

AUTHORIZATION

This is to confirm that we, BRUKER SINGAPORE PTE. LTD. a company incorporated under the law
of Singapore, having its office located at 11 Biopolis Way #10-10, Helios, Singapore 138667, do
hereby authorize Syntech Innovation Co., Ltd., a company incorporated under the law of Thailand,
having its registered office located at 388/6 Nuanchan Road, Nuanchan, Bungkum, Bangkok 10230,
Thailand to be our authorized distributor to submit a bid/proposal to supply “Electron Spin
Resonance (ESR)” to you and sign the contract with you for the above goods manufactured by us.

We hereby extend our full guarantee and warranty for the goods offered for supply by the above firm
and confirm that the goods offered to you by our authorized distributor shall be new, unused and
covered under the after-sales service, provided by our local engineers and NMR specialists based in

Thailand.
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Yours sincerely, 1/0‘)’/'
Sign for and on behalf of BRUKER SINGAPORE PTE. LTD.2 [W
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Director, Magnetic Resonance Spectroscopy | e J
South East Asia & Taiwan NN

. SATTY WA 4 @ T -3

. SYNTECH

INI'OVATION CO . LTD.

Tpeq o ‘7‘?‘“3’“;’0 \ VA




fyunagi... S ;BN

- ‘ -‘Lf‘j : \)Fg TIPSy SRS,
! e RTEEE SYNTECH INNOVATION ¢ L.TD,
INNOVATION €O LTD V3TN Buna auluntu $ina
4 AN 2561
A = a - =l v
1599 YT UTUYDULUNVBNUNS DT IUALIDNAMANYSLANZ

A - = o A
iwmiLﬂ'smmé‘nmiauaﬂul,ﬂmuu'ﬁ (ESR) 911U 1 1399

= g -ﬁ' < = £ o o
LIBU ﬂﬂlb’ﬂ‘ﬁuﬂ'ﬁilﬂ‘ﬁaLﬂiﬂ\‘lﬂlaﬂﬂiﬂUﬂUULﬂ‘UlLuu‘ﬁ (ESR) 97174 1 1A384

o - a
dninsnuysinggiedud

< w - a & d a a
aufivsenagesdiinaulsingedud msdeiniesdidnnseualiuslouuud (ESR)
o d v ac a P . R |
310y 1 10389 seAsusenesAdidnnseiind (e-bidding) 1auW 12/2562

o

U3tmn vedudunmdnuaianieiail
0 58 feuemadesiavigiionldnulunvilvevientvidingy dwivasune
wannsnuLaznsUIinwTIunIg 2 40

v v v w v 4 a4 X v v oy v o o
¥9 5.10 QLaua'i']ﬂ'ma\‘l‘i]ﬂﬂ‘U'illﬂ'ﬁ‘l‘U\‘]’]uLﬂiaﬂuaL‘UENC‘]U'LWLLﬂLﬂ"IWU'WI's’?’]UﬂQ']uU'iQJ']CH

44 - v ;23 v ] <l
Wedud Tannsaldnulamduaed
45 822 USgauealaTumssusasnsiliumunudmirlasasinuitvgnin

(enansuuy wih 41)
#0823 UinIndIn1sune Uitmflauesianausununsiulseiuamdigaunnios
veunIndie/gunsel Swau 1 T wasunumsthgsinuiedasiioluseu 5 U (enansuuu wih 43,49)
fa 8.2.4 Vitvgrinuaziauasiatlarunsiusounasgiu ISO 9001

(19NATULUU WiIT 45,46)
A s A = 0 [] o o L4
msamuwﬁ'\unuuﬂim%Lwaé'ummminmuml":‘lutanmsﬂssﬂ’msﬂmaLﬁnwsauna (e-

. o v o y
bidding) taan 12/2562 vnYsnImuUn AMLZNTINANTH N 17000108
nstsznaananBidingratind

s,

—

L VORI, o

a A -

iNLiEJUiI’]LWEJ‘Vﬁ’]‘UI.Lﬁb’l‘l.l'iﬂﬁmim"l

o ——
R < PN = -

INNOVATION € .LTOD, (U rrvessgsoersssrasssssissomsishrasssianisiss
| | @‘ i \-.\\

| SYNTECH.
L INROVATION co.,LTD .}
] . -

Twoqcv\ .gdw\)pj/ﬁ(\%’ﬁ
]
388/5 Nuanchan Road, Nuanchan , Buangkum, Bangkok 10230
Tel 0-2363-8585 Fax 0-2363-8595 Email : info@syntechinnavation.com (\?’O% AQ



éﬁygnl,vﬁ ‘Q/ o] LUE%\@ ..... s

WU B .‘?-.".lf” 2ot &

—
ADIENITHANTHINTOUING E ?< :)
B()Z_)R

RN

Bruker Singapore Pte.Ltd,

11 Biopolis Way
e A R R e #10-10 Helios,
Singapore 138667
Tel: +(65) 6500 7288
‘3 Fax: +(65) 6500 7280
www.bruker.com.sg
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Director, Magnetic Resonance Spectroscopy
South East Asia & Taiwan
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Management Service

CERTIFICATE

) The Certification Body
of TOV SUD Management Service GmbH

certifles that

s

Bruker BioSpin GmbH
Sliberstreifen 4, 76287 Rheinstetten, Germany

Bruker BioSpin MRI GmbH
Rudolf-Plank-Str. 23, 76275 Ettlingen, Germany

Bruker BioSpin AG
Industriestr. 26, 8117 Fillanden, Switzerland

Bruker France S.A.S.
Rue de I'industrie 34, 67166 Wissembourg Cedex, France
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has established and applies
a Quality Management System for
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Design and Development, Production, Application, Distribution, Sales
and Service of analytical and imaging Instruments, as well as
System and Software Solutions and Accessories for the application
in Research, Industry, Life Sclences and In-Vitro Dlagnostics
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An audit was performed, Report No. 707092912,
Proof has been furnished that the requirements according to

ISO 9001:2015

are fulfilled. The certificate is valid from 2018-10-01 until 2021-09-30.
~.-t[Rrevious certificate valid until 2018-09-08.
= Cortifigate Registration No.: 12 100 56571 TMS.
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Certificate of Registration

QUALITY MANAGEMENT SYSTEM - ISO 9001:2015

By Royal Charter

This is to certify that: SYNTECH INNOVATION CO., LTD.
388/5 NUANCHAN ROAD,
NUANCHAN, BUENGKUM,
BANGKOK
10230
Thailand

Holds Certificate Number: FS 669917

and operates a Quality Management System which complies with the requirements of ISO 9001:2015 for the
following scope:

TRADING AND SERVICING OF SCIENTIFIC INSTRUMENTS INCLUDING INSTALLATION,
REPAIRING AND AFTER-SALE-SERVICE.
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For and on behalf of BSI:

Chris Cheung, Head of Complianc

Original Registration Date: 2017-06-28 Effective Date: 2017-06-28
Latest Revision Date: 2017-06-28 Expiry Date: 2020-06-27
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Managemsnt Service

CERTIFICATE

. The Certification Body
of TUV SUD Management Service GmbH

certifies that

CERTIFICADO 4 CERTIFICAT

BRUKER

Bruker BioSpin GmbH

Silberstreifen 4
76287 Rheinstetten
Germany

including the sites and scope of application
see enclosure
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has established and applies an
Environmental, Occupational Health and Safety Management System.

Performance of audits (Report No. 707089039)
has furnished proof that the requirements under:

ISO 14001:2015
OHSAS 18001:2007

are fulfilled.
The certiﬂ;akeisgvalid from 2018-09-13 until 2021-03-11.
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Management Sarvice

Enclosure of Certificate Registration No.:
12 104/116 56469 TMS

Sites

Scope of application

Bruker BloSpin GmbH
Silberstreifen 4

76287 Rheinstetten
Germany

Central functions

Development, production, application,
sales, marketing and customer service of
analytical instruments and related products
for applications in science, industry and
medicine

Development, production, application,

Industriestr. 26
8117 Fallanden

analytical instruments and refated products

E 3 g"ék;rPBl ioipg? I\gl;l GmbH sales, marketing and customer service of
N 7(;12705'&;” g analytical imaging instruments and related
- Germ Ingen products for applications in science, industry

S e and medicine
= = T
. . Development, production, application,

o Bruker BioSpin AG sales, marketing and customer service of
L
{ 48]

for applications in science, industry and

Switzerland medicine

Development, production, application,
g:;k:; IF ir:c?ucsetrise.g;ts' sales, marketing and customer service of
67166 Wissembourg Cedex analytical instruments and related products
France g for applications in science, industry and

medicine
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