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2.3 weseeulasenisormsufiinimmsiuadeiuasSidndnludeadssuuiauiuna
Ysnnsguiegluszdugeanlussiuumnd

2.4 WugudnansiFeuinsidevesininemanilulsswanazlugiinne ndousiiu
1nsinefadszdugean emivayuaudasadedunisiindsnuusmaunguidfio
mafeduazdszanuuinly
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3.1 fiANuasaa N uINg

3.2 hiduyanaduazate

3.3 legszninaudnianis
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AN TINAMBUENDS AR
Y9l Aan1ssiuAnanzitsuduliuaaaluyg wunea1191 AaN155IUAT

wmzdouiuifyaeariomisrwesigiaimhiniuveanadou (nsuimungshe
AR NITNTHINIEIE)
311 favesimdesameideuluszuudadedadniniaigaiediannseind

(electronic Government Procurement e-GP) nsuUgydinans
312 gevesimseshioglugrusdudlivanstydseiusedenTouanadnd

s b il ¥ 2 o Qs A o
3'18‘51!3’18%’18111@ﬂmBﬂﬂi‘Uﬂ’JUIUﬂ’ﬁuﬁﬁﬂﬂJGﬂlWlﬁm%ﬁﬂiiwﬂqi YU nvue
3.13 NLﬁuai’]ﬂ’ISZNLﬂ'ﬁ‘UﬂﬂLa@ﬂLU‘UﬂamﬁU’lm@\‘i’iULLﬁuﬂ’]EJNUN’]UUEU‘UﬁU’]ﬂ'ﬁ U
WANITTIBLULGaY ﬂ3aszmmam1mﬂuamwuumwﬂamm’lawmmﬂuwuamlmwm

ANENTINNT U9 Mnua
3.14 figuaudivaslifldnvauzdowihumuniangnssunsuleuignsindodndng

wagn1sUTMsHagAassmualuwisnyunm

4. TwazBunnuanvuzianzasiuel S1uau 6 Ten1T Al
4.1 girinsedumsguugugduiin Free-Air lonisation Chamber dwiuinfsdiondndaanu
Uunane 31U 1
fnnautacsd
1. FnUsunased Air kerma lnedunuiaihguunudwivinssdiendwdsnuliu
nanandanusaus 100 Aladidnesoulaad (kev) il 250 Aladifinnseuliad
Wuseraloy
2. fiennusursatidudiduariuinve st (Collector & guard surface co-
~ planarity) 0.005 fiadLuns augmventhiuSsdnomun (Collector length)
100 fiaduins uaz anuneveadhfusditamn (Collector width) 250
Haduns
3. WurugugnasvewkunseUs (Diaphragm diameter) 10 fadiuns wazaiu
y1vBEINAANBUNIAY (Attenuation length) 370 fiaduns lasvunnue sy
HUAUONANLNTETILAEANENIYREILAaRNBUANRT HAnuRANAINBEI
10 TaiAu 3 lulasuns
4. Ih3useduasitufiavesinausadngluihgs (Collector & HV surfaces)
wasumelasifioy (Cn) 3 lulaswes wag v (Au) 1 Tulasiuns
5. nszualniings (Leakage current) aanldiliiiu 40 iulnuouuds (FA)
6. yaAoumesAmMUMmUANIEUUTR dmsusasiudafiugiudeys wazdnsu
Uszanaa il
6.1 ImheUszanananaia (CPU) Intel Core i7 Sinnuiiadayaaundin 3.4
GHz w30fni

e S

6. 2 IneANTITEan (RAM) N‘UUWW1NUQ€HQW 8 GB I N
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6.4 fmonmwuuy LED surelitfasnda 20 i $1uau 2 mie WAy
wluiun wiouwm 9w 1 9
6.5 SaguuUfuRnisiavaniuiu Window wies Microsoft office yi¥alval
nwaslUsWATY Antivirus
6.6 flUsunsuilddmsudanisardasneg (source code control) 11w 1
U
7. pauiamesihuunawIdmiuUmUANIEUUTR dmsusesiudaiugiudoys way
dmsulssinana sl
7.1 intheuszanananas (CPU) Intel Corei5 w3afn1 finnuSadygia
U1 3.1 GHz (Dual-Core) #5aAnIN
7.2 fmiheanudivian (RAM) vualiiesnin 8 GB
7.3 feuanaaudalaviuuy LED wuna 13.3 i mnuasiBenuni
2560 x 1600 71227 finiwasioi
7.4 31 Hard Disk Wwuu SSD vualitiesnii 512 GB
7.5 ds¥Uu Touch Bar wisuwuwes Touch 1D Tufa
7.6 T3zuuUuRins MAC wiau Microsoft office for MAC
8. W3asiium Color Laser Printer dwdufiuviua s1uau 1 1p304 sl
8.1 Wuadaefiunt il Multifunction (print copy scan) kUU Laser color
8.2 annsafiun I8 2 wih annsavhandussuudinisale
8.3 @1NInRUNYI-A e bitieenin 30 wdsounyl Wuwalalitaenin 30
nRBUI
8.4 ANUALIBEANITRNWITBENIT 600 x 600DP! LaLAIILAZLDUANITALNLY
lutosnin 1200 x 1200 DP
9. wiirveundnesuaniua 1 1 1ASeg fail
9.1 Wumheenmuuy LED wunalaifesndn 55 i
9.2 il Resolution WUy Maximum Ultra HD aunalitlesnin 3840 x 2160

9.3
9.4

4.2 1p30aBldalasTined Sruau 2 doednuandRde
1. filsAtuinnssua usedu anudumu uasuseq Wuedhaos
2. annsadenseiululasnoufaunefld Tnefiesdoas R5232
3. §19n Rack Mount kit 9143w 1 9a

4.3 gldyagunsal (Rack) v 19 v dwsulinnanies Siuaa T -

@
&
i
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4.4 m’émﬁm‘l,w%maﬁu@q (High Voltage Power Supply) §1uu 2 tn3es ﬁﬂmammmﬁ
L. anansadngliiusesugalaunnds skv
2. ansaeuserululasreuinmasld Tnadvesdeas RS232 Feanunsadon
saduasatlaansaseruduadls

]
<A

3. figlayngunsnl (Rack)

4.5 1309 Digital Multimeter 121 1 LATe9 danauiRdal
1. AWsngunsie 13 Wendusuunnelu e DCV, ACV, DCI, ACI 2WQ, 4WQ,

temperature, frequency, period, dB, dBm, continuity measurement wag
diode testing.

- Dduresingumgluuumesludladuiu 2 @y

. aunsodeusiedululasreufiomesls Tnefivesdoans RS232

. ﬁ"qm Rack Mount kit 977 1 YA

. il Card Multiplexer

O B W Mo

[

4.6 w3patamNFuTILIL 1 1ndes TnmausRcs
1. daanuauluming kPa
2. anusulutie 0 - 130 kPa Auavdealunisin 0.001 kPa u3e
11NN37 '
3. fiansdednyafinea wieveadeuse RS232

5. Reulunisiauesian

5.1 glauesadeudisuiisugudnuuyvesngdadissnitwesdi@ueiuyes
dninaudsinaiodud Tngdavindumaadieudiou

5.2 lunsdlflenansgaudnunzyengfamidunndinguagdedldvnaanluenans
mwdengulvinsifuaudnyasasfusimihiausuasasstumneauiinmun

5.3 fauesimdedldSunisudsdaliudunudmisuagliusnisndenisene

wwgirinUiunasediunn sgiulgugiivile Free Air lonisation Chamber nefiionanssuses

6. n1s¥uUsEiunsdiTIIR/UNNIDS
FrurnsauemeensulsEiuruThsaunnsamsedndewesdiuosmudyan

Zhe

<
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Wusseznalidosndt 1 U dudaaniuiilasuuey wazazdesdnnisdenuwvuviandlalye
Tuapwildmsléiddain melu 30 Tu duaniuildudall Tnglinaaldaelngiady
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7. Rewlunsdenaunaznisdiseidy
7.1 anudl fesa o diinamsnagRodud 16 ouinnA-3edn wasane lweanans
NFANNUNIUAT
7.2 Szaga) MnusdIey 280 1 Mﬁqu)ﬁ@mﬂ?g@maﬁwaﬁhﬁu
7.3 Laaul‘m'ﬁ‘ms Ry MetsERud 1 va fosar 100 wasldsunisdaauwas
wioufinmeasUdIUmUE YN NN IUN1IATI9ABUNIATTIUINANENTTUANIATIITU
Wein)
7.4 Jeulvfivaud miumsdaney
7.4.1 fimsaeuiieuAmuasiaesin (Air Kerma) Autendisgndanuuiunansd
veaUfjiRn1sInseduesgrulgundl
7.4.2 fiAnUsuud (Correction factor) #1799 wu AN Scattered Photon Contribution
71 electron loss A1 fluorescence A1 Diaphragm Scatter Contribution wagdian
AU lLULeUdNEMS (Relative Uncertainty) @nan 0.05%

8. dulunisdann
JRusvUsERnudIEdnt el 2561 99121 12,000,000 U (BUEDIAIUUINAIL)
PNdnvUszInalasIm st seuuiauSinusdnnsgulsunivesUseime
Meiddtnnuwesanudnslunisamnudyywietennaufunideldsailo ws.u.

JUUsEIIS18UsEINTeuUs TN w.a, 2561 fuaderuld wazlasudnassiuuseune
379918U58910 W.A. 2561 9INEUNIUUTLUILED

9. vaninauailun1sNITUN
1. ingueifasansnusIan Sesay 40
2. inassinan Souas 60 TaefinasiRensan fail
2.1 uwunsanfiun1susenausyuuindiduinsgiulsugll Sevay 40
2.2 WHun1ssulsiumntigaunwsasazununstisesnwlusey 5 U Sewas 40
2.3 gueldsunissusesnduaalimdudunudiming Sevas 20

10. fFuiiaveudaviseaiBennudnuuzianis

U

1 uwiia Hafu UnAAndS @ ugyn3
2. UNaMNIN eudun unfiuedesialufinnis
3. wiemawlan Suveenssal  dndveaeanidandesuduinig

NP1 6 270 6 |
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szuummnammg'mdgugmhmmmaﬁtamfwaaamﬂmnma VIWIN 1 I2UY

. d o - - - .. LONNITANDY
dwinamlsanapivadu@ U3HN NINRBLWIRAADA 9NA .
(W)
4, ‘msa:x‘é‘mamé’numzmm:ﬂ;ﬁmn{ 4. MuazByaquansmzanzATIMw
Smam 6 ey Aoil Smam 6 T doit
4.1 gavriadifnaigwlgupiiviie Free-Air 4.1 gawriafsfunamigmdguniviia Free-Air w1
- lonisation Chamber §wiuiasifiand lonisation Chamber fwiui@aiifiand
NEIUUIUNRW $IWIU 1 W3 dauaanid WRIWIUNE $mau 1 W2 dguaunid
fait Faik
1. daSa i Air Kerma lasdfiusiu 1. AaUSuudad Air Kerma laoilurin wi 1
dnhduruudniiiaafendwanm dhgunudmivieiidandwasam
Urunanandsauadud 100 Aledidin- thunaawdanuasued 100 Aladidn-
asouliad (kev) fi9 250 Aladildnasau asauliad (kev) fla 250 AladidnaTon
ladiluadrates Tadt
2. famururenthivHifussiudves 2. finnunuvssnhiufidussAudwes w1
s {Collector & guard surface co- 11119 (Collector & guard surface co-
planarity) 0.005 isfluay ATUEITY planarity) 0.005 88N ANULIIVBY
whiuadvamue (Collector length) 100 whiusidvamue (Collector length) 100
finfwas uaz munevaahivsid fiafas uaz anuntsvesnhiudd
yimue (Collector width) 250 Sadiums Yanue (Collector width) 250 Hadius
3. ta’umuguﬂnmwmudumzﬁa 3. (durugudnasaduiunzll w1
(Diaphragm diameter) 10 da8iuay (Diaphragm diameter) 10 dafiuas
WREAMUENIUBIFIRAANEUIIAI ua:mwmwaaahuaanauﬁfa‘d .
(Attenuation length) 370 fiafiuas lag (Attenuation length) 370 ﬁﬂﬁlbmk}ﬂ;} I PRTIRC.1Y A
wevssduuauIna U Iz wmemaamumuﬂuunmouduqug A ’73;
URZAUBITAIEIURANauNT uazAMIIEIvRIRIRANauiNd i
anuAanataadrann lidi 3 AnuAans@anioun lidi é """"""""
ulnsiuas Tulasuas S R
4. uhfuiifussAufrvastannusng 4. whiuHfuscAninastaninue win 1
ﬁ'ﬂ!ﬂw'fi’lgo (Collector & HV surfaces) ﬁ'ﬂzﬂw?:l"lm (Collector & HV surfaces)
wdaumslandivy (©r) 3 lulanues laum :ﬂmmuu (cn3l Tulasiuas
uaz nedf (Au) 1 lulanuas , uaznag (Au) 1 }zﬁéimm *




wasnasuasasntexsacs] orssnannernonn

Mﬂﬂﬂlmgﬁ!; UTHN WiNARsWIAAARR 111A

10,12 ny wovfhundnhlen swmasrsonl wentamn NITINY 10170 Tel (02) 431-7444 Fax:431-7440 E-mail: polsingpondpol.com www.pendool com

5. nszudWW3a (Leakage current) aan 5. n1zusIwrhia (Leakage current) aan w1
Taluiin 40 idalauanudd (fA) 1aldifiu 40 ikalauanuls (fa)
6. qaﬂanﬂimafﬁwfnmuqm:uufﬁ 6. 'qﬂﬂauﬁ'amafémihmuqm:uufﬂ wi12-3
dmiusesiudaiiugwioys uss dmiusasiudaiiugwdoys uez
fmiudszuasus doft fmiutTzuann a9l
6.1 fimiplszuisnanats (CPU) 6.1 imiidszaiananay (CPU) i 2
Intel Core i7 finnuiidtygo Intel Core i7 dnnuidygm
WIRN1 3.4GHz wIa@ni wIRM 3.4GHz wIadnin
6.2 dnianuiman (RAM) duue 6.2 finuanudiman (RAM) fivure w2
lukeunin s GB livtasnih 8 GB
6.3 i Hard Disk A3 likasnh 6.3 {f Hard Disk Ay litesni wib1 2
278 ' 278 :
6.4 finenwuuu LED 1ualaiven 6.4 fisamwuuy LED mwalaidey wih2-3
N1 20 fia $1mam 2 Wi uazye A 20 7 $1u3u 2 wika UAZYR
wluRu wiaaind $huam 1 1@ uﬁuﬁuw‘ wiaun 61mu~»~1~a‘m

. o o o o ¥
65 fivzupdfidnsdfvintidu 65 Hruulfiamiffuiniidu

e

Window Wiay Microsoft office Window wiau Microsoft office ; o
nIalniniuazlsunsy Antivirus wialwiniusslaunsy ri'ﬁv'rrus{m ...............................
6.6 Musunsufilddmivsamsmds 6.6 TlUsunsufilddmiudan s"ﬁné"e..; %/, ,,,,,,,,,,,,,,,,,
719 (source code control) #7139 (source code contrch) ,,,,,,,,,, wG) ‘‘‘‘‘‘‘‘‘‘
v 1 90 - e
7. aauiuaafuuuwnmswinaiug 7. sauRuafuuunnEwILAILR wi 4
uude Smiisasiudaliugutays suuda dmiisasiudaiiugudays
uszdmiuLszanans aail unzd MUY TEuaHe a9l
7.1 fimdpdszanananad (CPU) 7.1 dndaudszaiananad (CPU) wi 4
Intel Coreis wIadni danuia Intel Coreis n3a@ni1 danunia
Ay uIn 3.1 GHz (Dual- AQYIMUIANN 3.1 GHz (Dual-
Core) W3adnin Core) wWindinin
7.2 findwanudman (RAM) 1wl 7.2 fwhiganudman (RAM) 2ua w4
lirtasndin 8 GB lieanin 8 GB
7.3 fhauasnauialariuuy LED 7.3 fraurewwaudnlariuuy LED w1 4
e 13.3 i1 Anwsnfoaund aui@ 13.3 1 AnaesBaUng
2560 x 1600 71 227 Rniwsdaiia 2560 x 1600 71 227 Anwwadaiia
IANALTICAL
0 qIGAL CO,LTD.
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74 i Hard Disk Wy SSD vwalal 7.4 { Hard Disk Wy SSD Ywa'ly i 4
waunin 512 GB waunin 512 GB

75 #i3zuu Touch Bar wiauiauives 7.5 fizuy Touch Bar wiautouired win 4
Touch ID luén Touch 1D luen

76 fvzuulfidnns MAC winu 76 fiuulfidns MAC wiay
Microsoft office for MAC Microsoft office for MAC

. 138U Color Laser Printer §m3u 8. \ndaaRan Color Laser Printer §m¥L i 5-6

Rurua $1um 1 n3ee dafl Aune $mam 1 wndas dail

8.1 hwndasiu i Multifunction 8.1 flwnIesuw vfia Multifunction ni 6
(Print copy scan) WUl laser color {Print copy scan) WU laser color

8.2 maninRuw 16 2 wih o 8.2 &NIRUN 16 2 with munsn w6
aomduzuundiaiiele rsmiuszuudiaddnle

8.3 munsnRunya-dldliteuni 8.3 mwInRur-dldlitennd Wi 6
30 wmihdawvl RuwWale liveendin 30 wiheiauf Rudalalieondn
30 windaw 30 wihdaw |

8.4 anuandpaniyRuWlinasni 8.4 anuastduaniIRuW livesnd w1 6
600 x 600DP! uszAnuazidua 600 x 600DPI UazANaZIBLS
mysunuliasnin 1200 x 1200 miaunwlaitasndt 1200 x 1200
DPI DPI

. winauefinaTuaaIng $Tuan 1 9. wheauaiimaiuaaina wn 1 PN 7-9

wdng daft wdas wail

9.1 lumhsanwuuy LED vwiala 9.1 (umbheamwuuy LED swiala w7
Weonii 55 #ia Weunin 55 fia

9.2 {i Resolution WUY Maximum Ultra 8.2 i Resolution WU Maximum Ultra i 7-8
HD ww1alaitasnin 3840 x 2160 HD swaliiasnin 3840 x 2160
WA Anwa

9.3 flszuwnlfinisuuy Android 9.3 firu)fudnisuuy Android i 9

9.4 fiRuidaiuludnniaslaivesni 9.4 ﬂv“{uﬁw.nu'lummmﬂahmum w9
16 GB 16 GB R

ﬂﬂﬂm'l(ﬂl.
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42 mmoamnfﬂwmm $man 2 wndeed
AMINLR aait
1. Isitutadnizus usadi an
dumu uszzy uedhaas

2. aansadausanululasnouRnaefled

Taefides¥oms RS232

3. il Rack Mount Kit ¥4 1 18
4.3 glayagunyol (Rack) vuia 19 # dmi

Fanuadas S 1 19
44 m‘*':‘aoiiw‘lwﬁmsm"ugo (High Voltage
Power Supply) $1%7% 2 1389 finmau@
fai
1. mmsmi’m‘lwﬁwLma"ugﬂe?mnﬁo

5kv

P i .~
2. FwnInimauda nu‘luTmﬂaumm aile

Tauifiasfoms RS232 demaunin
Waudadandaslauaneniasitudy
utnald
3. dglayagunyal (Rack)
4.5 19384 Digital Multimeter $1u2% 1 1389 {
qmauu“ﬁéiaﬁ
1. fWarsunyia 13 Werlduuunmelu

fia DCV, ACV, DCI, ACI 2w(),

4w(), temperature, frequency, period,
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#4.1
Medium-energy x-ray free air chamber (FAC)

technical specification

Model : KRISS-M1

#4.1.1
1. The quantity to be standardized by the FAC is air kerma. The parallel plate type

FAC can be used for the measurement of medium-energy x-ray with mean
energy 100 keV to 250 keV.

2. Physical cha‘racteristics
Physical quantity Value or descriptions?
#4.1.2 |Collector & guard surface co-planarity 0.005 mm
#4.1.2 |Collector length (nominal) 100 mm
#4.1.2 |Collector width (nominal) 250 mm
Front face flatness 0.02 mm
#4.1.3 |Diaphragm diameter (nominal) 10 mm
#4.1.3 |Attenuation length (nominal) 370 mm|
High voltage bias | Up to 4000 V
Weight 495KG

#4.1.32Dimensions of the diaphragm diameter and the attenuation length will be

measured and provided with an uncertainty around or better than 3y

3. Front face angle : (90.00 + 0.03) degree
#4.1.4 4. Collector & HV surfaces : (Cr 3 um + Au 1 um) coating.
#4.1.55. Leakage current : around or less than 40 fA.

6. Correction factors such as the scattered photon contribution, the..,ele.ctro.n ....... o

energy loss, the fluorescence and the diaphragm scatter contribution are
evaluated and provided with relative uncertainty around or better than 0.05%.

7. Calibration of air kerma for medium-energy x-ray beams is included.

g Loy a7
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WiaNIYUU Jﬁ‘iﬁﬂ‘ﬁﬁ%ﬁ?’!% Windows Wiay Microsoft office uazlisunsy Antivirus

2 Quote Details

1
Components
1 TPM Enabled /o BB
¥ 4 29, W supports Windows 10/Linux
i Omeiex 3050 MT wﬂh 240WiStandard Power Supply (APFC)
1 DVD+/-RW Bezel
H11.6.2¢ E 1 2400MHz DDR4 Memory
1 tane Memory 16GB
& #4183
1 Thermal Pad
1 Tray oad DVD Drive (Reads and Writes to DVD/CD)
i System Power Cord (Philipine/TH/AS)
1 Intet Core 17 Processor Label
1 intel Integrated Graphics. Dell OptiPlex
i No PCle add-in card
1 No Wireless
1 Mo Hard Drive Bracket for Small Form Factor, Dell OptiFlex

Waves Maxx Audio /

Delt Developed Recovery Environment

Microsoft Office Home and Business 2016 DFO

SUpPpPOTtAssist

Placemat for OptiPlex 3050MT (English:Bahasa Indonesia: Vietnamese, Arabic:Spanish)
Bracket for 3.5 inch Hard Drive Disk, Mind Tower, OptiPlex

oftware
Cybertmk Software for Wxndows 8/10 without media

i
1
1
1
i
1
S

O5-Windows Media Not Included

Wi 10 Pro OS Recovery 64bit - DVD
No Out-of-Band Systems Management
Dell Applications for Windows

No Anti-Virus software

No Inte! Responsive

_4‘

mical Support

timited Warranty: Initial Year (Labor)

Limited Warranty: Initial Year (Parts)

3¥r ProSupport: Next Business Day Onsite Service
ProSuppart: Next Business Day Onsite ServiceYr 2-3

3Yr ProSupport: {(7x24) Technical Support & Assistarce
No Dell PraSupport for Software, No DDPE Encryption SW

Dell 22 Monitor - E2216H

P e e ek s e x,v—«»n»—y»—r—»
[ ]

1
Components
1 Kit - Power Cord, 2m. 250V, 10A (Thailand)
Service
1 Technical Support }
1 Limited Warranty:Yrl-3 Advanced Exchange Service
i 3Yr Advanced Exchange Service

|
i
H
]

Dell Cmporaﬂor\ {Thailand} Co,, Ltd.
22nd Floor, Empire Tower, 1
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Active
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Verhoal

Fudb M0 1920 « 1080 at 60 Mz

Maxirrium 1@

Aspect rato ' 162
Pixel pitch 1238 mm x 0 248 mm

Brightness {(tyoloal)
Cotor gamut

olor depth

Contrast ratic

B omis plack - to-wehite

HES £ MR

Design features

Stand

Dnrme

AL input
voltage/fr 431

gl (<‘ Jywm

Papier corsumptic ;fzym

Prager consumplion (£ NET

Prywwer £onsumpton 1w
stangby/siesn muxle ’

Dimensions (with stand)

398 7 mimn (L af\i’

Weight ipar :
N‘:egm bwith stand}

Envtmnmemal compltmce
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#4.1.7.5

[Usisaisos 3.1GHz
AJ1UD 512GB

#4.1.71

Turbo Boost gvda 3.5GHz
#4172

#4.17.4
Intel Iris Plus Graphics 650

wosa Thunderbolt 3 91UDU 4 wosa

Touch Bar ua: Touch ID

.



Data sheet
#41.8

HP's best value for colour laser productivity

Finish jobs faster, produce
high-impact colour, and get set up
and connected quickly-. Print from
your smartphone or tablet with HP
ePrint. Easily conserve resources
and recycle used cartridges-.

® 256 NB RAM, 800 MHz processor
o | HeSpeed USE 2.0 1 host USE; 1 Fast Ethernet
® Up 10 600 x 600 dpt twith HP imageREL 3600)

{DPOL ANALYTICAL RO.LTD.

INOLYTICH

POL ANALYTICAL CO.LTD
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HO Laser Bt Pro 500 color MFP M370

Technical specifications

Papar weight Printer Mnconsions (W ¢ 8 x ¥}
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Scan speed
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( X90E | LE
(ANDROID TV)

FULL SPECIFICATIONS & FEATURES

2 Models

WHAT'S IN THE BOX

MODEL YEAR

Dimensions and Weight

#4.1.9.1

SCREEN SIZE (CM, MEASURED DIAGONALLY)

DIMENSION OF TV WITHOUT STAND (W X H X D)

DIMENSION OF TV WITH STAND (W X H X D)

DIMENSION OF TV WITH FLOOR STAND (W X H X
D)

DIMENSION OF PACKAGE CARTON (WX H X D)

STAND WIDTH

VESA* HOLE PITCH(W X H)

WEIGHT OF TV WITHOUT STAND

139 ¢m (557)
KD-55X9000E

AC Power Adaptor

AC Power Cord
Batteries

Operating Instructions
Quick Setup Guide
Table Top Stand
Voice Remaote Control

2017

1388 cm

Approx. 1228x707x60 mm

Approx. 1228x772x259 mm

Approx. 1336 x 834 x 198 mm

Approx. 500 mm

300x300 mm

Approx. 16.9

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

D | HIGH DYNAMIC RANGE (HDR) | SMART TV

164 cm (657)
KD-65X9000E

AC Power Adaptor

AC Power Cord
Batteries

Operating Instructions
Quick Setup Guide
Table Top Stand
Voice Remote Control

2017

65"

163.9 cm

Approx. 1447x830x60 mm

Approx. 1447x898x354

Approx. 500 mm

300x300 mm

Approx. 1555 x 958 x 193 mm




HOMI-CEC

MHL

HDMI AUDIO RETURN CHANNEL (ARC)

DIGITAL AUDIO OUTPUT(S)

AUDIO/HEADPHONE OUTPUT(S)

USB PORTS

USB HDD RECORDING

USB DRIVE FORMAT SUPPORT

USB PLAYBACK CODECS

Picture (Panel)

#4.1.9.2

3D CAPABILITY
BACKLIGHT TYPE

BACKLIGHT DIMMING TYPE

Sy d..... 2.

1{Side/Hybrid with Headphong

and Subwoofer Out)

3 (Side)

No

FAT16/FAT32/exFAT/NTFS

MPEGTMPEGI/MPEG2PS:-MPE
G2/MPEG2TS{HDV AVCHD): MP
EG2, AVU/MP4A(XAVC SEAVCM
PEG4, HEVC/AVI: Xvid, Motiondp
eg/ASFWMVEVCI/MOVAVC,
MPEG4, Motionipeg/MKV:Xvid,
AVC,MPEG4S VP8 HEVC/WEBM
VP8/3GPP MPEGA AVC/MP3/A
SF{WMA/WAV/MP4AAC/FLA
C/IPEG

No

Direct LED

m*z.gm,,,)q»‘?? ,,,,,, ““wm?ﬂ@imm ww,,Na;eis}{g”ﬂm@msmoamm 8
139 cm (557) 164 cm (65")
KD-55X9000E KD-65X9000E
Yes Yes
No No
Yes Yes
1{Rear} 1{Rear)

1 {Side/Hybrid with Headphone
and Subwoofer Qut)

3 {Side)

No

FATI6/FAT32/exFAT/NTFS

MPEGT:MPEGY/ MPEG2PS:MPE

G2/MPEG2TS(HDV AVCHD}:MP
EG2,AVC/MPA(XAV( SEAVC M
PEGA, HEVC/AVI: Xvid Motionip
eg/ASFHWMVEVC/ MOV AV,

MPEG4, Motionipeg/MKV:Xvid,
AV MPEGA VP8 HEVC/WEBM:
VP8/3GPPMPEGS AVU/MP3/A
SFWMA )/ WAV/MPAAAC/FLA

C/IPEG

gaox2160 |

No

- Direct LED

e
w.’%)}'




#4.1.9.3 €

#4.1.94

DOLBY AUDIO FORMAT SUPPORT

DTS AUDIO FORMAT SUPPORT

FM RADIO

SOUND PROCESSING

SIMULATED SURROUND SOUND

SOUND MODES

Software

DISPLAY LANGUAGE

TEXT iINPUT LANGUAGE

AN

ALYT!C

NI ﬁk‘j ,,,,,,
139 ¢m (557}
KD-55X9000E

Dotby™ Digital, Dolby™ Digital
Plus, Dolby™ Pulse

DTS Digital Surround
No
ClearAudio+

S-Farce Front Surround

Standard Dialog,Cinema, Musi
. Sports

ENGLISH/SIMPLIFIED CHINESE/
TRADITIONAL CHINESE /AFRIK

AANS/ARABIC/INDONESIAN/P
ERSIAN/SWAHILI THAL/VIETNA
MESE/ZULU/FRENCH/PORTUG
UESE/RUSSIAN

BULGARIAN / CATALAN / CRO
ATIAN / CZECH 7/ DANISH / DUT
CH 7 ENGLISH / ESTONIAN / Fi
NNISH 7/ FRENCH / GERMAN /
GREEK 7/ HUNGARIAN /7 ITALIA
N 7/ LATVIAN / LITHUANIAN / N
ORWEGIAN / POLISH / PORTU
GUESE 7/ ROMANIAN / RUSSIAN
/ SLOVAK / SLOVENIAN /7 SPA
NISH / SWEDISH / TURKISH /7 U
KRAINIAN / THAI / VIETNAMES
E 7 ARABIC / PERSIAN / IAPAN
ESE / SIMPLIFIED CHINESE

,,,,,,,,,,,,,

Fo2050¥sn0ane00aa0aransrsoonrcassnasnac

uuuuuuuuuuuu

164 cmy {ES-’*)
KD-65X9000E

Dolby™ Digital, Dolby™ Digital
Plus, Dolby™ Pulse

DTS Digital Surround
i‘\lc:

ClearAudio+

S-Force Front Surround

Standard.Dialog, Cinema, Musi
¢,Sports

Android™

16GB

ENGLISH/SIMPLIFIED CHINESE/
TRADITIONAL CHINESE /AFRIK
AANS/ARABIC/INDONESIAN/P
ERSIAN/SWAHILI/ THAI/VIETNA
MESE/ZULU/FRENCH/ PORTUG
UESE/RUSSIAN

BULGARIAN / CATALAN / CRO
ATIAN / CZECH / DANISH / DUT
CH ¢ ENGLISH / ESTONIAN / FI
NNISH 7 FRENCH / GERMAN /
GREEK / HUNGARIAN / ITALIA
N / LATVIAN / LITHUANIAN / N
ORWEGIAN / POLISH / PORTU
GUESE / ROMANIAN / RUSSIAN
/ SLOVAK / SLOVENIAN / SPA
NISH / SWEDISH / TURKISH / U
KRAINIAN 7 THAI / VIETNAMES
E / ARABIC / PERSIAN / JAPAN
ESE / SIMPLIFIED CHINESE

7

Yes

R
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The Model 6514 Electrometer combines flexible

interfacing capabilities with current sensitivity.

gharge measurement capabilities, resolution, and
“speed that are equal or superior to our earlier

electrometers. The Model 6514's built-in [EEE-488,
and digital VO interfaces make it simple to
configure fully automated, high speed systems for
low-fevel testing.

The 3%-digit Model 6514 is designed fo
tions that demand fast, yet preci

The Model 6514's exceptmml measurcmem petfor-
mance comes at an affordable price. While its cost is
comparable with that of many high end DMMs, the
Madel 6514 offers far greater current sensitivity and
significantly lower voltage burden (as low as 20uV)
than other instruments can provide.

< 1A noise

= >2007¢ input impedance on
voltage measurements

Charge measurements from 10fC
to 20pC

High speed—up to 1200
readings/second

Interfaces readily with switches,
computers, and component
handlers

Cancels voltage and current
offsets easily

Programmable
Electrometer

237-ALG-2 Low Noise
Triax Cable, 3-Slot Triax to
Alligator Clips, 2m (6.6 ft)

SERVICES AVAILABLE

AS1-3YEW byear Bactory warranty exeended to 3 yoars
from date of shipment

CATIIRIS0 3 {ISO-17025 accredited) calibrations within 3
vears of purchase?

TRN-UMA-C Courye: Making Accurse Low-Level
Measurements

*Not avatiabde in all countries

1.888.KEITHLEY ws.onip

www.keithley.com

R&D on a Budget
The Model 6514 offers the flexibility and sensitivity needed for a wide array of experiments, provid-
ing better data far faster than older electrometer designs. Applications include measuring currents
from light detectors and other sensors, beam experiments, and measuring resistances using 2 current
source. In addition to use by researchers in areas such as physics, optics, and materials science, the
Model 6314’ affordable price makes it an attractive alternative to high end DMMs for low current
measurement applications, such as testing resistance and leakage curreat in switches, relays, and
other components. For more information on how the Model 6514 does this, refer to the section titled
“Low Voltage Burden.”

The Model 6514 builds on the features and capabilities of the Keithley electrometers thae preceded
it. For example, like those instruments, a builtin constant current source simplifies measuring
resistance,

Two analog outputs—a 2V output and a preamp output—are available for recording data with strip-
chart recorders.
ACCESSORIES AVAILABLE

Low Naise Triax Cable, 3-Stor Triax wo Alligagor JOTBTREBNC  Hlug Triax to BNC Adspter

Chips BITRNNG  Trinx Male-Female Adapter with Guard
NI Shickded TEEE-88 Cable, o (3.3 7 Bisconnected
70072 Shiclded [EEE-488 Cable, 2m (6.6 1) BEIRXT  3-Siat Male Triax o Dual 3-Lug Feaale Trixs Tee
0003 RS-232 Cable Adapter
HTRTRY-H Low Noise Triax Cable, 3-Slot Triax Conpectors, BTITRCTBEC $-lug Female Triax Buikhesd Connector

09m 03 f) TLAKY rated)
TIRTRKAG  Low Noke Triax Cable, 3-Slot Triax Connewrs,  WRTRRTBC 3-dug Female Triax Bulkhead Connectnr

dm (1010 with Cap
RTHTRN-20 Low Noise Trinx Cable, 3-8lot Teiax Connectors,  GPUB INTERFACES

tm (20 fry KPCI4B8LPA  LEEE-88 laterface:Contraller for the PCI Bus
85011 Trigger-Link Cable, tm (3.3 @ K1:SB-1888 IR thter e kiprer
834112 Trigger-Link Cable, 2m 6.6 fy
RACK MOUNT KITS
12881 smg!e Fived Rick Mounting Kit
2882 i -~ #4.2.3

A Groater Meas
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19" Rack

« Network Rack / Server Rack
Close Rack / Enclosure Rack
« Wall Mounted Rack
« Open Rack
CCTV Rack
Audio Rack
Rack Accessories

THAILAND'’S No. #1
19" RACK PROVIDER

1HANALTICAL »@

PONDPOL ANALYTICAL CO.LTD.
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#4.4.1

Series 2290

14A current measurement
resolution

+ tow noise for predsion sourcing
and sensitive measurements;
selectable filters reduce noise
to less than 3mv,,, on the
5kV supply

Safety interlock controls high
voltage output

- |EEE-488 programmable

Protection module prevents
damage to low voltage
instrumentation

2290-5 SkV Power Supply. 120VAC
Nominal input Voltage
7290t 5 5kV Power Supply, 2 JOVAC
~Nominal tnput-Voltage
2290J-5 5kV Power Supply, 100VAC
Nominal Input Voltage
2290-10 10kV Power Supply
2290-PM-200
10kV Protection Module

CD with user manual, software
drivers, and accessory information

Power cotd

1.888 . KEITHLEY w.s. onipy

Www.keithley.com
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Series 2290 High Voltage Power Supplies facititate high voltage device and material testing, as well as
high energy physics experimentation. The Model 2290-5 SkV Power Supply provides voltage outputs
up to 5000V, and the Model 2290-10 10kV Power Supply offers up to 10.000V. The Model 2296-5 has
4 SmA current capacity, and the Model 2290-10 has a ImA current capacity. These supplies measure
bath output voltage with 1V resolution and output cucrent with 1A resolution. In addition to the
voltage and current output displays, a third display shows one of four settings: output voltage, voltage
fimit, current limit, or current trip. These values can be set precisely with the front panel keypad. The
settings can also be programmed over the [EEE-4888 interface, or the output voltage can be set with
an analog control voltage.

Low Noise Ensures Accurate Low Level Measurements

Low output noise is essential when using sensitive measurement instruments to make leakage cur-
rent or high resistivity measurements. The maximum output ripple for the Model 2290-10 is less thaa
1V, s The maximum output ripple of the Model 2290-5 is 100mV . Two selectable, internal filters
on the Model 2290-5 reduce the maximum output ripple to only 3mV,,. . Extremely fow noise from
both power supplics enables sensitive measurement instruments to make accurate current measure-
ments down 1o picoamp levels.

Protecting User and Instrumentation

Series 2290 Power Supplies and a Model 2290-
PM-200 Protection Module protect both user
and instrumentation from hazardous voltages.
An interlock circuit built into the power supplics
can be used to ensure that the output voltage

is disabled if 2 high voltage test fixture access
door is open. [n addition, all Series 2290 power
supplies have low voltage analog outputs to per-
mit safe monitoring of the high voleage and the
output current.

When low voltage measurement instrumentation
is used in the high voltage circuit, the protection
module safely clamps the voltage across the
instrument to 3 maximum value of 200V even
when a device under test (DUT) breaks down.
Thus, a Series 2290 Power Supply, Model 2290
PM-200 Protection Moqule and
ries provide all the elements fo
high voltage test environment,, |
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Series 2290 High Voltage Power Supplies

ACCESSORIES AVAILABLE Make Precise Current Measurements Lower Than 1A
For 22908 Use a sensitive Keithley measurement instrument, such as 2 Keithley SourceMeter® Source Measure
DH0SSHY KV SHY Pesaate-SHV frmale Cabbe, Unit (SMU) instrument, to measure current deawn by the device under test (DUT) that is below the
S (1) sensitivity of the Series 2290 Power Supplies. Keithley SourceMeter SMU instruments can provide
ZIMAMEY SV SHY Bemale-MHY Male Cable. S (10 6 sensitivity as low a5 0.HA. The following diagram shows how the Model 2290-PM-200 Protection
Z0-3SUVEH SV SHY Male Butkhead Connestor Module protects the fow voltage SourceMeter SMU instrument from high voltages when the DUT
0SBMKL Stogle Fived Rack Mount Kit for S8 breaks down. The leakage curreat of the protection module limits the measurement resolution to
""""”’ Sugply " X picoamp levels, which is five decades more sensitive than the current measurement resolution of the
j ’ Series 2290 Power Supplies. Keithley can provide a complete high voltage test capability with the
For 229018 most current measurement sensitivity available anywhere.
R 2290-10-SHVLC 10KV SHY Male i linterminated Cable,
Kt $om (106t
E=®  2:00.105HY 10KV SHY Mate~SHY Male Cable. 3m (10 f
El  2:90.10.SHVBH 108V SHY Femaie Buikhead Connecior ___.__K____.,__
B o0 o RMEL  Single Fixed Back Mount Kit for 10KV
& Power Supply
El 1290-10.80K2  Dual Fixed Rack Mount Kit for 104V :
©. Poscr Supply Model Model 263x8
EN o bk Model 2290-5 —— 2290-PM-200 System
BB 2o0ru200 IO Proscetion Moduie High voltage """ protection A A ) SourceMeter SMU
el 2ZO0NT-CABLE 3-Pin Connector o Hiaterminated Power Supply  —— Module Instrument
= interlock Cable configured as
= R Fised Shelf Rack Mount K an ammeter.
ol KPCLAESLPA  IEEE-485.2 Interface Board for che PCE Bus
1SB-4B88  [EFE-188 2 USB.GPIB Intecface Adapter for LSB PN
port with builtin 2m (6.6 f§) cable
it R Doubte Shiclded Premium IEEE-488 trerface
Cable. 3m (1.6 )
o7 Double Shielded Premium IEEE-488 Interface Reverse breakdown testing of & high voltage diode using a Keithley SourceMeter SMU
Cable. Im (3.2 f0) instrument to measure leakage current. The Model 2290-PM-200 SMU Protection Module
fLU ‘mﬂc}m s«gk:t;i Premiunt EEE-#88 lowriace protects the SourceMeter SMU instrument from high voitage when the diode breaks down.
e, 2m (6.5 1)
-3 Double Shickded Premium (EEE-$88 lterface o :
Cable. S (10 Easily Automate a High Voltage Test System
0T Doubie Shieided Premium [EEE-88 Intecface Thee Series 229(0s IEEE-488 interface allows the creation of an automated high voltage test system.
Cabie. im (13 70 Software drivers are supplied to simplify and accelerate test system development. This further
enhances safety as the high voltage can be controlled from a remote location.
SERVICES AVAILABLE :
Mode! Nunbers-EW | Year Factoey Warranty extended one
additional year from dare of shipment
Model Nuntber 3YEW 1 Year Factory Warranty extended
0 3 years frpom date of shipmen

Abibed Numeber SYEW 1 Year Factory Warranty extended
w $ years from date of shipment

Cistodbel Mumber 3Y-3TD  KeithlevCare 3 Year Standand
Caliheation Plan

CoiMocte! Number 3Y-DATA ReithleyCare 3 Year Catibration
with Data Plan

CiModel Nrensber-SY-STD  KeithleyCare $ Year Staodard
Calibration Plan

CiModed Nrpber-SY-DATA KeithleyCare 3 Year Calibration
with Data Plan

Hnsert rmoded oumber. Examples: 2290-5-EW, C/22908-10-3Y-STD

DC POWER SUPPLIES

1.888.KE'TH LEY (LS, only)

www. keithley.com

g?gnunmlcm.

PONDF‘QL AHA&YT%’AL co,.Ln.




#4.4.2

\,; )_»32%@

St S0 e arens

NI GPIB-RS232

-

»

RoHS-compliant

Completely IEEE 488 2-compatible
wlaximum data transfer rates (baud
rates) of 1152 kb/s; hardware
fesndshaking and XON/XOFF

protorots prevent data loss

Extends GPIB to cable lengths up to
156 m B0 Ry

External 12 YOU universal power supply
(100 to 240 VAC input)

Hust configuration utility to configure
mode of operation (Software-selectable
modes for compatibility with existing
GPIB-232CT-A and GPIB-232CV-A)

» Optional rack-mount and DIN-rail

= 4 moxdes of operation

» S Mode - controf GPIB-based
instruments from your PC
using RS237

« G Mode - integrate an R5232
instrument into your GPIB system.
change serial parameters In software

» { Mode - control a single GPIg
instrument through your RS232 port
{simple protocel translation)

« D Muaode ~ interface an RS232
instrument o a GPIB bus, configure
serial parameters up front

Denwerdosanta frwm

hardware kits

Overview

The National Instruments GPIB-RS232 is a high-performance serial-
to-GPIB interface. With it connected, a computer with an RS232
serial port can be a tatker, listener. or controlier on the GPIB bus.
The NI GPIB-RS232 can also interface RS232 instruments and
peripherals to the GPIB.

The GPIB-RS232 has all the software and logic required to implement
the physical and electrical specifications of the IEEE 488 and RS232
standards. It can interpret and execute high-level commands sent to it
over the seral port, performing RS232-to-GPIB protocol conversions, as
well as interpret commands sent over GPIB, performing GPIB-to-RS232
protocol conversions. The GPIB-RS232 uses the TNT5004 controfler chip,
imptementing aff IEEE 488 talker/listener/controller functionality.

Two protection mechanisms ensure that the GPIB-RS232 does not fose
incoming serial data - data buffering and handshaking. The GPIB-RS232
has an internal RAM buffer that stores incoming serial data until it
can output the data to the GPIB port. The serial RAM buffer size is
1 MB. When the serial RAM buffer is nearly full, the GPIB-RS232 can
handshake with the serial host to stop data transmission. When more
space Is available in the buffer, the GPIB-RS232 can again handshake
with the serfal host to start data transmission. The GPIB-RS232 can
use both the XON/XOFF software handshaking and the hardware
handshaking protocols.

@ygﬂnm.mcm,

PONDPOL AMALYTICAL CO.LTD.

Modes of Operation

The GPIB-RS232 has four software-selectable modes of cperation,
ensuring compatibifity with existing applications

S Mode

Configure the GPIB-RS232 to operate in S Mode if your serial device acts
as a controller in the GPIB system. addressing one or more devices, and
performing other GPIB controller functions.

G Mode

Configure the GPIB-RS232 to operate in G Mode if your seral device
acts only as a tatker and/or listener while a GPIB controfler manages
the system, sending and receiving data to and from the seriat device

D Mode

Set the GPIB-RS232 to operate in D Mode to connect a serial device
to a GPIB system with a GPIB controller responsible for addressing the
GPIB-RS232 to tatk or listen

C Mode
Set the GPIB-RSZ232 to operate in C Mode when transferring data
between a single GPIB device wcthé no contm er Capaifiti :
a serial device v
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DIGITAL MULTIMETERS & SYSTEMS

WNASHMB N 15

The Model 2000 64-Digit Multimeter is part of
Keithley's family of high performance DMMs.
Based on the same high speed, low noise A'D
converter technology as the Model 2001 and
2002, the 2000 is a fast, accurate, and highly
stable instrument that's as easy 1o operate as it is
w afford. It combines broad measurement rang.
es with superior accuracy specifications — DC
voltage from 1000V to 1kV (with 0.002% 90-day
hasic accuracy) and DC resistance from 100u)
to 100MS) (with 0.008% 90-day basic accuracy).
Optional switch cards enable multiplexing up to
20 different input signals for multipoint meas-
urement applications.

High Throughput

The 2000 offers exceptional measurement
speed at any resolution. A1 644 digits, it delivers
+ 13 built-in measurement ACCESSORIES AVAILABLE 50 mgg(rcd rdgs’s over the IEEE-488 bus. At

functions 2006-5CAN t0-channel, General-Purpose Scanner Card 4% digits, it can read up to 2000 cdgs’s into its
204 10-channet Scanner Card with two high-weed internal 1024 reading buffer. making it an excel-
channels lent choice for applications where throughput is

s critical,
4-5-5 -

2000 readings/second at
47 digits

Optional scanner cards for For benchrop or stand-alone applications, the

multipoint measurements CABLES/ADAPTERS 2000 has a front panel design that's simple
) T Shicidod (EEE-1B8 Cable. Im {33 o undersand pa B! gl 2005 bas
» GPIB and nte : T Shiekded IEEE 458 Cable. 2m (6.6 1) 1o unaers| casy to usc. 1he
Fluke 8840/42 command set TS R3-282 Lable
RACK MOUNT KITS
12681 Siogle Fised Rack Mount Kit A built.in RS-232 inter.
12882 Dual Fixed Rack ount Ki face connects to a notebook or full-sized PC's
GPIB INTERFACES serial port to take, store, process, and display
. .. , KPCH-ARELPA TEEE4RN interface Controller for the PCI Bus measurements automatical ly,’
2000 612-Digit DMM KUSB488B  LEEE-(88 LSBA-GPIR Interface Adagter
2000/2000-SCAN
&:-Digit DMM/ SERVICES AVAILABLE
Scanner Combination — :
3000-5CAN.SY.EF
fopear factory warnangy extended o 3 veans from
dare of shipment
Instruction Manual and Med el 000-3VEW  Lyear factory warranty extended to 3 yeaes from
1751 Safety Test Leads -~ date of shipment

2001 TCSCAN-3Y-EW
-vear factory warranty extended © 3 vears rom
dage of shipment
C0G0.3Y-180 3 (15017023 accredited) caltbrations within 3
rears of purchase for Models 2000, XHHL.SCAN
CAOLIYASO 3 (18017023 accredited) calibrations within 3
vears of purchase for Model 2001 TCICAN
Nt avitlable in all countries

1.888.KEITHLEY (u.s.oniy

#4.5.1



Model 2000 spe

vy
=
Wl
o
w
>
vy
o
vy
o
ud
P
W
£
™
—
=
b=
ol
<
=
g
[=}

2000

Triggering and Memory

READING HOLD SENSITIVITY: 0085 015, 1%, or 1% of ceading

TRIGGER DELAY: 0 10 99 hes (Les step size}

EXTERNAL TRIGGER LATENCY: 2K + < 400us fitter with ancaero off, trigger delay = 0
MEMORY: Hi24 readings

Math Functions

Rel, Mire Max:dreragesStdDev jof wored reading). dB. dBm. Lim# Test. %, and mX+b with user
defined unies displaved
DBM REFERENCE RESISTANCES: 1 to 3999{} in 14 increments

Standard Programming Languages

SCP Srandard Commands for Programeaable Instrumentsy
Keithiey 196199
Frukr 88404, Fiuke 88424

Remote Interface

GPIB {IEEE-488 1 IEEEA88 1) and RS-232C

Frequency and Period Characteristics '-?

Resolution Accuracy
ACV  Frequency Period t(ppm of 90 Day/1 Year
Range Range Range Gate Time reading) 1(% of reading)
100 mv SHzto ¥ ms 0 v . ;
TSRV saii ks 2 | 3 (SLORYS 0.3 {63
FREQUENCY NOTES

1 Bpeaibications are A sgasre v inpuss omly, dnpus ageal s be 30 of MUY range i topad i < 20aY on
she $EV sxnge, vhen Sroquoncy moass be > Lz
A2 anerrgnge an a8 ramms oxoope TV cinge

1.888.KEITHLEY ws.ony

ww.keithley.com
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6%2-Digit Multimeter

Temperature Characteristics
Thermocouple > **

Accuracy
90 Day/) Year (23°C £ 5°C)

Relative to Using
Type Range Resolution  Reference Junction  2001-TCSCAN®
} 20010+ RO 000 0S¢ 0T
K P LR R A (1 044 A TEHC
1 “H0 e AT C00ET 205°C LHERC
TEMPERATURE NOTES

1 Fer resperstares < WAL sdd 20070 aad SO add v i
1 Tompersore ssn e diplered w0 Kor 8

3 Aceurscy based on TS50
i
3

Exchusive of Sermoosaplc orow
Specifications appdy o shunnchs 26 Add 0.06°C channel from channel &

GENERAL

POWER SUPPLY: 100V - 120V - 220V - 240V

LINE FREQUENCY: 30tz to 602 and #H2, automatically scosed at prawerup

POWER CONSUMPTION: 22¥A

VOLT HERTZ PRODUCT: <8 x 17V Hz

OPERATING ENVIRONMENT: Specified foc 7€ to SI°C. Specifed to BO% R H 2t $5°C
and at an ahitude of up 10 2000m

STORAGE ENVIRONMENT: ~407C to WFC

SAFETY: Conforms 1o Europesn Union Low Yoltage Directive

EMC: Conforms 1o furopean Union EMC Directive

WARMUP: | hour to sated Kounmy

VIBRATION: MIL-PRF-2800F Class 3 Random

DIMENSION 54
: R9mm high < 2Liem wide x 3T0mm deep (35 in % B 38 in % 4450 m)

Bench Configuration (with handle and feety: 104mm high > 238mm wide » T0me
deep (113 10 % 938 in X 136 i)

NET WEIGHT: 2%k (5.3 ibxy

SHIPPING WEIGHT: 3kg {11 {bs)

et
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YOKOGAWA

- For Truly Efficient Field Calibration -

@ High accuracy: £+0.01% of reading, with a maximum allowable input of 500 kPa (130 kPa-range model)
® Measurement with DCV and DCA @ 24 V DC output
® Percent reading @ Error reading ® Measurement data memory
@ D/A conversion output, comparator output, and external trigger input (optional)
@ 12 V DC power supply @ Battery operation (optional)

www.yokogawa.comftm/ Bulletin 7673-50E

... and subscribe 1o *Newswave,”
our free e-mail newsletter
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¥ Pressure-Measurement Specifications

Bauge

mmmn 3 10 &Py

12,0000 1 12,0000 kPa

Posiive presse 20 110 P

Upmassemwa

Positive (regsue
HO.01% of madng
+HLO1E% of &g soate)
Negative prassuce;
H0.2% of reading

3 V5 of Rl soade)

Q0% of ful scate)

mseme eSS
#0015 of reading s
iggits) for 20 1 130 kPa
*5chgits for O to 20 «Pa
NOGRIVE PIRSSWTR.
#40.2% of reackng
+0. V% of full scade)

%Wmm amngxm

Pradtons pressEs: 0% 700 P
Negabs prosany -3 0 0 %P

Up to 340 10X) WPa
Postive pressusy
#H0.01% of reafion
HLRE of Rl soate)

| Nexgative pressune

240.3% of reading
+#0.1% of 1B sonie)

i

}

| Up 10 3600.00 kPa
( Pogiteos presme.

| Nagative mﬁmm
0.2% of reading
+.1% of Bll seale)

|
i
E

HAO008% of B4 sonin)

am0ms

Foutive prassure. 0% 3000 ¥P
mmmﬂ X 3Pg

e

Up 0 156,000 kP s

L% o reasrps 0SS
nll e

0.0001 kPa

? B g max

0.01 kP2

»@rﬁ w QQM 15% kad ﬁé WF‘C

2.7 kPa abs to 300 kPa gaug | 2.

20.01% of hull scae

ileropoxm 0.01% dbwﬂmie

" Gases and Hepnis (non- ammyable, nan-

O!‘\xdﬁﬂsca!e gS&m »omwu s@»&s ?
Approx 8.5 kg Approx 701 Approx. 70%g | Approx, 7.3

@ vt nor-oorresive fukis)

B Reference Information

Yokogawa’s Original Silicon Resonant Sensor (Winner of the Ohkochi Grand
Technology Prize and the Chairman's Award of the Japan Federation of Economic

Organizations (Keidanren))

Thanks to Yokogawa's award-winning sensor, the MT220
boasts a basic accuracy as high as £0.01%, and high
resolution. The silicon resonant sensor is also practically
tfeg;g ;s},He;hg #s temperature

immune to ex
variations.

PONDPOL ANALYTICAL CO,LTD

VANALTICAL

B Pressure Unit Conversion Table

1 1

L9 TE 157

D869 23 5 107

7.500 82 W

1« 1P B 1 1019 72 % 869 23 « 10
9.806 65 < 10° 9,806 65 « 10 1 ! a6z 41 - 1065 795559 « 10F
1.01325 < 10° 101325 t 533 23 ! & 7.600 00 « 10F
9.806 65 9.806 65 x 107 1510 i 9678 41 <1077 7385 59 < 107
1.333 22 10 1333 22 < W0 1350 50« 167 131878 « ¢ H

Lﬂ@ﬁ 159D 19
veonsas TS
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i, 141 Yetshistan)in-ro Desdeck-gu Deejeon Korea 308819
(2':—) Eﬂ @ II E' Tel B2-42-621-5508 Fax 82-42-627-5509
F oAESUNG SOLDEN TECKNGLOSY 00 110 Webs:te  wee dassunggl oo kr

Letter of Authorization

Date : Oct, 19 . 2017
To Whom it may concermn;

Pondpol Analytical Co., Ltd.

10. 12 M. 6 Soi Pinklaonamchoke
Sala-Thammasop , Thaweewattana
Bangkok 10170 , THAILAND
www.pondpol.com

Tel : (662) 431-7444, Fax ' (662) 431-7440

Is an Authorized Reseller of manufactured products which related the radiation by
our company Daesung GT

Deasung GT is a Korea based manufacturing company located in Daejeon city,
Korea and specializes in the manufacture of Radiation (rradiation System and

Measuring system.

Sinerely,

Sales Departiment

Daesung GT Co., Ltd.

e-mail: daesunggt@hanmail net

Tel: +82 42 627 5508, Fax: +82 42 627 5509

ALYTICAL

. PONDPOL ANALYTICAL CO.LTD.

. o . . .
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TRINERGY INSTRUMENT CO,, LTD.

0T UTHO25/60
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16 Fabruary 2017

JAREL certheationR0 ! Teb inegy b oo

TO WHOM IT MAY CONCERN

B8 FH 3907 {Tw)

B BYEE SaB3 Fax Thim 18 10 certly that Trinergy instrument 25 Lig, npeealing = e tulowing adaress
s athorized iy Tekwonix tn sell, manet g ransast 1or our instruments Busiress.
in the countryteitory of Thalland.

Trinergy Instrument Co Lid
333 Sol Prachasan:

Thatany
Tel  +66-845-4588
Fax:  +66-845-4588

As our channet partner. Trinergy instrument £o Lid S responsiDia Ir me saies
markating and tachnical sUppot of Tekironix' § Keittkey instruments products

Please note thig certification s valig 8 3 Decembar 2017 o ramam n lorcs gy
an earier ermination redquest by #ither party whireby guing nolice m wrting
within the Sama month proceeding tarminaton dute

¥ youl have Ay question with regards 1o s cartificason, you §houd contad s
Tektrorix office. The folluwing Tekironic $:85 o8 2ssist in any danficatons you may
be seeking.

! Winceni Xwa, Country Sales Duector, ASEAN & ANZ

2 Ng rwee Choon, Thanns: Sales Manages, ASEAN

3 Hetere Tan, OMce Manaps: Commersig! Operations, ASEAN
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- Model 2290-5 : High Voltage Power Supplies = Typical specification ( not guarantee )
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SIS Safety Precautions

The following safety precautions should be observed before using this product and any associated instrumentation. Although
some instruments and accessories would normally be used with non-hazardous voltages, there are situations where hazardous
conditions may be present.

This product is intended for use by qualified personnel who recognize shock hazards and are familiar with the safety precautions
required to avoid possible injury. Read and follow all installation, operation, and maintenance information carefully before
using the product. Refer to the manual for complete product specifications.

If the product is used in a manner not specified, the protection provided by the product may be impuaired.

The types of product users are:

Responsible body is the individual or group responsible for the use and maintenance of equipment, for ensuring that the equip-
ment is operated within its specifications and operating limits, and for ensuring that operators are adequately trained.
Operators use the product for its intended function. They must be trained in electrical safety procedures and proper use of the
instrument. They must be protected from electric shock and contact with hazardous live circuits.

Maintenance personnel perform routine procedures on the product to keep it operating properly, for example, setting the line
voltage or replacing consumable materials. Maintenance procedures are described in the manual. The procedures explicitly state
if the operator may perform them. Otherwise, they should be performed only by service personnel.

Service personnel are trained to work on live circuits, and perform safe installations and repairs of products. Only properly
trained service personnel may perform installation and service procedures,

Keithley products are designed for use with electrical signals that are rated Measurement Category 1 and Measurement Category
i1, as described in the International Electrotechnical Commission (IEC) Standard IEC 60664. Most measurement, control, and
data 1/O signals are Measurement Category | and must not be directly connected to mains voltage or to voltage sources with

high transient over-voltages. Measurement Category Il connections require protection for high transient over-voltages often
associated with local AC mains connections. Assume all measurement, control, and data I/O connections are for connection to

Category I sources unless otherwise marked or described in the Manual.

Exercise extreme caution when a shock hazard is present. Lethal voltage may be present on cable connector jacks or test fixtures.
The American National Standards Institute (ANSI) states that a shock hazard exists when voltage levels greater than 30V RMS,
42.4V peak, or 60VDC are present. A good safety practice is to expect that hazardous voltage is present in any unknown
circuit before measuring.

Operators of this product must be protected from electric
are prevented access and/or insulated from every connecti

shock at all times. The responsible body must ensure that operators
on point. In some cases, connections must be exposed to potential
human contact. Product operators in these circumstances must be trained to protect themselves from the risk of electric shock.
If the circuit is capable of operating at or above 1000 volts, no conductive part of the circuit may be exposed.

power circuits. They are intended to be used with impedance limited

Do not connect switching cards directly to unlimited
to switching cards, install protective

sources. NEVER connect switching cards directly to AC mains. When connecting sources
devices to limit fault current and voltage to the card.

Before operating an instrument, make sure the line cord is conpected to a properly grounded power receptacle. Inspect the
connecting cables, test leads, and jumpers for possible wear, cracks, or breaks before each use.

to the main power cord is restricted, such as rack mounting, a separate main input

When installing equipment where access
roximity to the equipment and within easy reach of the operator.

power disconnect device must be provided, in close p
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For maximum safety, do not touch the product, test cables, or any other instruments while power is applied to the circuit under
test. ALWAYS remove power from the entire test system and discharge any capacitors before: connecting or disconnecting
cables or jumpers, installing or removing switching cards, or makiag internal changes, such as installing or removing jumpers.

Do not touch any object that could provide a current path to the common side of the circuit under test or power line (earth) ground.
Always make measurements with dry hands while standing on a dry., insulated surface capable of withstardling the voltage being
measured.

The instrument and accessories must be used in accordance with its specifications and operating instructions or the safety of the
equipment may be impuaired.

Do not exceed the maximum signal levels of the instrumeats and accessories, as defined in the specifications and operating
information, and as shown on the instrument or test fixture panels, or switching card.

When fuses are used in a product, replace with same type and rating for continued protection against fire hazard.

Chassis connections must only be used as shield connections for measuring circuits, NOT as safety earth ground connections.
If you are using a test fixture, keep the lid closed while power i3 applied to the device under test. Safe operation requires the use
of a lid interlock.

Ifa @ screw is present, connect it to safety earth ground using the wire recommended in the user documentation.

The A symbol on an instrument indicates that the user should refer to the operating instructions located in the manual.

000 volts or more, including the combined effect of

The & symbol on an instrument shows that it can source or measure i
oid personal contact with these voltages.

normal and common mode voltages. Use standard safety precautions {0 ay
The 4: symbol indicates a connection terminal to the equipment frame.
The WARNING heading in a manual explains dangers that might result in personal injury or death. Always read the agsociated
information very carefully before performing the indicated procedure.

The CAUTION heading in a manua! explains hazards that could damage the instrument. Such damage may invalidate the
warranty.

Instrumentation and accessories shall not be coanected to humaas.

Before performing any maintenance, disconnect the line cord and all test cables.

To maintain protection from electric shock and fire, replacement components in mains circuits, including the power ransformer,
test leads, and input jacks, must be purchased from Keithley Instruments. Standard fuses, with applicable national safety
approvals, may be used if the rating and type are the same. Other components that are not safety related may be purchased from
other suppliers as long as they are equivalent to the original component. (Note that selected parts should be purchased only
through Keithley Instruments to maintain accuracy and functionality of the product.) If you are unsure about the applicability

of a replacement component, call a Keithley Instruments office for information.

To clean an instrument. use a damp cloth or mild, water based cleaner. Clean the exterior of the instrument only. Do not apply
cleaner directly to the instrumen
no case or chassis (e.g., data acquisition board for ins
ing to instructions. If the board becomes contaminate
proper cleaning/servicing.

1 or allow liquids to eater or spill on the instrument. Products that consist of a circuit board with
tallation into a computer) should never require cleaning if handled accord-
d and operation is affected, the board should be returned to the factory for
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Model 2000 6'/2-Digit Multimeter

DC CHARACTERISTICS

CONDITHONS. MUED (1 BLOY o SLOW (10 21LOY ACCURACY ippim of remding + ppon of taage)
of MITDY {1 PLCY siths fliter of 10 ippm = parts por siibion) {e g, 10ppm > 00013}
TEMPERATURE
TEST CURBENT COBFRICIENT
RESO- 8 BURDEN INPUT P18 &
FUNCTION RANGE LAFFION i {e5%)  RESISTANCE 9 o & Lo 380 SN
Vol RO mV [T S > 1 GE) LR 41438 £ 4 3% L

21

s+ 6

Resistaace ¥

100060 MW
Curcemt 1000080 mA i

*im} ¥ Sa;

1200+ 40 ; ;
Cantinuity IW | kst §00mid I mA 400100 00 ¢ 300 120 ¢ inf Ry
Dinde Fest EXe (o Y {6 pv { mA Wes M3 A7 8+
lwﬁA L G WY M6 My ? m .7 s 85;‘ i
1 gA A6 et L 341
DC OPERATING CHARACTERISTICS? SPEED AND NOISE REJECTION
FUMUTION DIGITS READINGSS PlLOst RS NOISE
DY (1 rages), i 3 o RATE  READINGSS  DIGTTS 10V RANGE _ NMRR™  CMRRY
D1 (all vanges), sod WGP ) Ty o 4B 130 8
s (< 1M rangel SR PLE g G i 4 A8 lendn
aeLy 345
000 g 24 4
43* 2000 agat DC Notes
DO SYSTEM SPEEDS ¢ TAdd the m&wm; ® ppm of rszs,s:"wmwm‘é\’ et 1DOY. Ippe, 102mY, Phoee, WEXD P, VK- IMED 2ppen
RANGE CHANGEY 304 el ,«A;::?m 'w. Wg; : defeit inors {*RS 13 off, Dasslay off, 7
FUNCTION CHANGE 48 " Spoudsare s 20 cpeeanes il Seiors (RS # o o Dot o Trgger ek
AHTORANGE TIME L% <30 ms T Speds ekt easurenvent ko foary i iezasfer s e GRG
ASCH READINGS TO RS-231 (19.2K BAUD): $3/s AN
MAX. INTERNAL TRIGGER RATE: 20004  Sumiin casnt > 105, sio 250 ofF
MAX. EXTERNAL TRIGGER RATE; 500s - Awo séro off, NELE =061
- e PGl o 2 entingseonad

DC GENERAL -_

L s B », 3 B’ E g 4
LINEARITY OF 10VDC RANGE: #{Ipp of roadding + Qupsm of wige) - me !;:7:: z;?;m?: “”;::::&j:“ z& mym:mm:&n v e
DOV, 0, TEMPERATURE, CONTINUITY, DIODE TEST npuy 7 Sewliosh S0 siasism *

PROTECTION: 1500V, all ranges. Add 1200 for odes
1 Mo have Hi% mascheng of ol rosiatace o lapek (1 e 1O

MAXIMUM $WE LEAD RESISTANCE: 10% of sange per tead For 16082 and
k2 canges, kD per isad For all other ranges
DC CURRENT INPUT PROTECTION: 34, 250V fuse
SHUNT RESISTOR: 0 ({3 for JA. 1A and [00mA vanges 101 for HmA range " ) )
CONTINUFTY THRESHOLD: Adjusiable 18 10 1020Q # Srwﬁwmm v Yo dowarn o Fer Do o, i 100 stbionsd sowortents
7 23 ) o« nf ree s ) i “ Faw rem Mpots wid e folk e Loeths ppw of readieg” sacertamey HOMD) Rpren, 1O
Alg:l;ﬁg@gi;{i;ﬂﬂ& Add #(2ppn of raoge orer 3V for <10 aue gy Sy sus et 150t et for 0% 0 SOC aewd 5% R 1 58°C
OVERRANGE: 120% of roge except on 100V, 3A and Dicde

ey e Tregueney 0 1%
¥ Far 1kl el i LO tead
1 Rebative w ealibralion ROy
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Model 2000 6'/2-Digit Multimeter

TRUE RMS AC VOLTAGE AND CURRENT CHARACTERISTICS

AUCHRACY " 2% of reading ¥ 3% of range), 2370 2590
YOLTAGE CALIBRATION 3 e 10 Ha g e 30 kHaz- 100 kHz-
RANUE RESULUTION CYCLE 10 4 20 %l Mkt 1K ki 3 kil
O Y [N
[ LU Ly aVv FSR G
[iRe co s (I W oay
e v W aVv
30000 ¥ | mV
TEMPERATURE
COEFFICIENTFC?
CURRENT CALIBRATH R }ita 10 Ha kit
RANGE RESOLUTION . 3 19 He Ikie $ bz
LRGN A I nA B+ 004 010+ 00 [T £
300 A 10 g 333 + 006 615 ¥ LUk U8 + 0o
TEMPERATURE
COEFRICIENTAC?
HIGH CREST FACTOR AIDITIONAL ERROR (% of reading)’ AC SYSTEM SPEEDS ¢
CREST PACTOR: £2 23 1.4 45 FUNCTIONRANGE CHANGE 35
ADDITIONAL ERROR: 005 (131 0o EEY AUTORANGE TIME: <13
ASCH READINGS TO RS-132 (19.2k BAUDY . S04
MAX, INTERNAL TRIGGER RATE 4 3004
AC OPERATING CHARACTERISTICS? MAX. EXTERNAL TRIGGER RATE % 300/
FURCTION DGITS  READINGYs RATE BANDWIDTH
AUV 128 eanges), md 68" 2shicad SLQW 3 :i: 10@ kilz

ACHE sanges)

AC GENERAL

INPUT IMPEDANCE: 1MQ 22% paralicled by < 00pF
ACY INPUT PROTECTION: 1000V

MAXIMUM DOV S50V oo any ACY mege

ACHINPUT PROTECTION: 3A, 250V fuse
BURDEN VOLTAGE: LA Rauge: <C IV ims 2A Range <)V

ADDITIONAL LOW FREQUENCY ERRORS +{% of reading)
SLOW MED FAST

SHUNT RESISTOR: (0 102 v all ACT mnges
AC CMRR: T8 with 162 0 LO lead

[g 23

MAXIMUM CREST FACTOR: 5t full scale
YOLT HERTZ PRODUCT: <8 5 107V He
OVERRANGE: 120% of munge except on 730V and 3A ranges

AC Notes
¢ Ypegificaticns wo for SLOW s sod sinswave mpnits » 3% of reegr

t Spocds ace Rou # Hia opurstivn using Teciory shestilt operating corditions (PRETY A,
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© 0T of ey setfiag errer Trigges Jeley -~ $D0ms
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= Trpwsd ancottomeies Trpioal sepeaeis s sigrmk o 5% of mesantachond wants sesenny
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FREQUENCY AND PERIOD CHARACTERISTICS ™

RESOLATHON
GATE Hppm ool ]
svm,t ik sessblongt
3k 138 ts
w W ATVY ni G
56 Y A b 2px

Frequeacy Notes
el s fae spenre wave inputs onh ngat seggmal okskt be < 19% ot AUV e 10 mpd p - Y on she 109V
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TEMPERATURE CHARACTERISTICS
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‘Temperature Notey
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INTERNAL SCANNER SPEED!
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TRIGGER DELAY =0

2WIRE 4-WIRE
BV AUV R GHMS? {HMS TEMPERATURE S
Al UG AN I&") All 103 < JONEY 33 RURE)
TRIGUER DELAY » AUTO
2-WIRE $WIRE
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ar o ms Al a0 g1 55 : Al 60

wy e 10 k42 42

Intcrnal Seanner Speed Notes
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TRIGGERING AND MEMORY

READING HOLD SENSTUIVETY: 00125, 4 1%, 1% o (6% of readog

FRIGGER DELAY: 010 8 dus { Lins stegp see;

EXTERNAL TRIGGER LATENCY: 3004 ¢
off, trigge delay 0

MEMORY: 1624 roadings

<M e with swtovsns

MATH FUNCTIONS

Red, MinMnesAverageSiley (of stoved ceading), 308 dBa Laont Ten, 5
sl Xoh with sever deflned anits displayed

dBen REFERENCY RESISTANCES: 1 0 99990 s 14} aweemens

STANDARD PROGRAMMING LANGUAGES
SUPT $Siandend Lonmands b Frogrammable lnstramentyy

Kenhbey 1987199

Fluke 88408 Fhabe 88424

REMOTE INTERFACE

GO {ERE-4R8 1, (ERE-4R8 31 and RN-232C

POWER SUPPLY: 150 /1208 7 220V 1 0y

LANE FREQUENCY: S0t w obliy and 400Uz suemsiostly sensed &
faai g

POWER CONSUMPTION: 12 VA

OPERATING FNVIRONMENT: Spostfied foe 070 w SC
BO%, 7 11 o 1300 Altibudie g to 2000 niotecs

STORAGE ENVIRONMENT: 40 o 70°C

WARRANTY: | yeu

EM( aterns o Buopean Unin M0 Dusstive

SAF Frarnrs to Buropean Uniton Low Voltage Dinsenes

VIBRATION: MIL-FRE2SROCY Claas 3 Rundom

WARMUP: | sany 5 maod accaracy

DIMENSIONS: Rack Monating: S bigh x
(35m x 838w x i Mg
Bench Canfiguration {with handic and foetk §Gdome fugh x 238mm wale
x AMtem doep 14 1 m 5 838 x M43

NET WEIGHIT: 2 %kg (6.3 ths)

SHIPPING WEIGHT: 3k (11 ibs)

VOLT HERTZ PROTIUCT: £8 s 1PV iz

SBpeaived w

i wide x 3Mmm doep

foevifiontaonm we sabyect o chumge withoul otice

CT 16 8ep 1
Hew i
Pawe 3ot 3

SPEC-2000
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6514 Programmable Electrometer

VOLTS Temperature
Coefficient

0°-18%C & 18°-30°C

St Digit

NOTES
|, Whea popedy sorsd, $Yen, Bae, Shaw (00m toegeation tine}

KMRR: 6048 on IV, 0¥ >5%I8 on J00Y,  30H2 or S0HZ 20.1%
CMRR: >120uB 2 DL, Stz ur $0H2
INPLT IMPEDANCE; »2007C1 in panallel with 20pF, <IpE guacded (HIMEL with arns cheek on)

- . _— Vsource

é Desired Current Reading; =% SMALL SIGNAL BANDWIDTH AT PREAMP GUTPUT: Typically 100kHz (~34B).

® DMM's Actual Current Reading: | = YW AMPS l’mﬂm

= wnt

bl Sh;'l:ig;!‘ 1 s 0"-18"C & 28°-50°C
Q. Ran Res: 2{%rdg+counts *(%rdg+counts)/*C
08  Figure 3. Errors Due to Burden Voltage when Measuring with a DMM 5 i: . i : : " LA
=t

W

The example below compares 3 DMM's voltage burden errors with .
the 8514’s. 10 a az+ 5 803 +1

it Vooonce = 1Y R=50kG}

. . v

The desited current wading 5] 5 ——— = 200A
o 8 P 204

Actual Reading Vouapen = 200mV

(20UA range , o NOTES
on DMM): {= W-20my | Soay 164A = 20% Burden error 1 Whea prapedy scoond, S¥edig daes St (1w inzegration Gt
Refer to Figure 3 SOkS2 50KQ with 3 DMM 236 A, AN
INBUT BIAS CURRENT: <3IA 3t T, (user adjustsble). Yemperature coefficiens = 0.5007°C.

6514 Actual Reading Vyugen = 10UV INPUT BIAS CUKRENT RUISE: <7532A p-p feapped input), 0.0z to 1045z bansdwickh, damping
un, Digitad filter = 40 readings.

j= BIPW g o0081a = 0.001% Burden error  INPUT YOLTAGE BURDEK at T, £1°C (ascr adjusiable)

r 10 Figiore 2.
Bferto e okl with the 6514 <T0u¥ 00 0pA, 0h, 2004, ZuA, Z0uA ranges
< 100uY nn 200pA, T00nA, 200uA raages.
<ImV oo ImA renge.
DMM Offset Currents <imV on 20mA range.
i ) FEMPERATURE COBFPICIENT OF INFUT YOLTAGE BURDEN: <105/ 00 g4, A, A ranges.
Typically, offset currents in DMMs are tens or hundreds of picoamps, PREAMP SETTUING TIME {oo 10% of Fial value); L5 typkal on pA ranges, damping off, 3s tvph

ool on pA canges damping o, 15mS 0 0A ngeL, Sms on A 3ad mA ages.
NMRR: ~95GB on pA. SIB 10 9A. 1A, and mA ranges at 30Hz or 50Hz £0.1%. Digual Riler = 40

which severely limits their low current meusuring capabilities compared to
the Model 6514 with 3{A input bias current.

OHMS Temperature
o
Coefficient Test
5Ys-Digit 0°-18°C & 28°-50°C  Current
Range  Resolution (% rdg+counts) 2(% rdgecounts)/*C  (nominal)
3 [FoED ) 001 +2 65 ma

i MQ 15 + 3

NoTES |

1. When plopedy s, $edies Sates Sow (1ims fricgration time}

PREAMP SETTLING TIME (Yo 10% of final reading with <10UpF Ingut capacitancey 262
theyysgh 200kCk: Zms; 2OMCY through 200MEL: 50ms, 2652 through 200661 1s.
i

'1.888.KEITHLEY ws. oy
~ www.keithley.com
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6514

CouLOMBS Temperature
Coelficiant
[ omt ¢"-18"C & 28°-30°C
Range R (% rdg-+counts) $(%erdg+counts)/*C
W [TER ] Qo4+ 10

bad, 1pC 53, eas+ i

1. Charge acuiioon e rst be (06T, derste 2N for each addikenal RURRR.
1 Wheo progery momed, Eedight Bale Sow (H00ms inkcpration tioc)

INPUY BIAS CURRENT: <4fA a1 Ty,,. Tempersture cocfficient = 0.56A/°C,

{EEE-388 BUS IMPLEMENTATION

MULTILINE COMMANDS: DCL, LLO, SDC, GET, GT1. UNT, UNL, SPE, SPD
IMPLEMENYATION: SCP! (IEEE-488.2, SCH-1996 47 DDC (IEEE-488.13
GRILNE COMMANDS: IPC, REN, BO), SRQ, ATN
INYERFACE FUNCTIONS: SH1, AH1, T5, THD, L4, LEO, SR1, RLL, PPO, DCL, DT, €0, €1
PROGRAMMADLE MARAMETERS: Function, Azope, Zero Check, Zero Correct, B0t (DDC mude
anly), Trigger, Teominaror (UDC mode anly), Data Storage 2900 Sorage, Calibration (STP
monde uoly), Display Formar, SRQ. REL, Outpat Format, Guard, Voffser Cal. Hoffset Cal
ADDRESS MODES: TALK ONLY and ADDRESSABLE.
LANGUAGE EMULATION;: 6512, 617, 617-111Q canatation via DDC s
TRIGGER YO KEADING DONE: 1S0ms typkal, with exsernal trigges.
KS-232 IMPLEMENTATION:
Supgorty; SCF [996.0.
Baud Kates: 300, 600, 1200, 2400, 4800, 9600, 19.2k, 38.4Kk, $7.56k
Protocols: Xua/Xalf, 7 or 8 bit ASCH, parity-odibevensnone
Congecton: DB-9 TXDVRXI/GRD.

209971, &M iy

Programmable Electrometer

OVERRARGE ISIICATION: Display coxds “OVRFLOW

RANGENG: Amomak o0 saousl

CONVERSION TIME: Sciectsble GG 10 1000

PROGRAMS: Brovide frant panel access to TEBE address, choke of engineering units of
scientific aotation. s digieal catibration.

MAXTMUM INPUT: 290% peak, UC 10 00H2 sine wave, 104 por minuee maxinen onf 4 130g0s,

MAXIMUM COMMON MODE VOLYAGE (DC 10 60112 sine wave) Electrometer, S0V peak

ISOLATION (Meter COMMON to chassie): Typically 1092 in paratiel with S00pF,

INPUT CONNECTOR: Three tug triaxial on rear pancl.

2V ARALOG QUTPUT: IV for fuil tange input. toverting in Amps and Contombs mode
Outpat impzdance HkSL

PREANP QUTPUT: Prosvicles 3 guard output for Yobts measurements. Can be wsed 2 30
inverting viput or with external feedback ih Amps and Coslombs modcs,

DIGITAL INTERFACE:
Yandber mterface: Stant of wese, ond of s, 3 category das
Dighta! LO: 1 Trigger tnput, 4 curpats with S90mA sink capabliity.
Comnector: ¢ pin T subminkorure, male pins.

BMC: Conforms with Egropean Lisios Directive 8% 33GEEC ENSSO ). BENSOOEL-1,
ENGION0-32. ENGLO00-3.3, FOE part 13 claa B

SAFETY: Conforms with Ruropean Usion Directive THIVERC EN6IOID-{

GUARLS; Switchable wirage and ches guaad avallable

TRIGGER LINE: Avaliable, sre manual for urage,

READING STORAGE: 2500 roadings.

READENG RATE:
Toisternal baller 1200 readingsasocond
B IEEE-48¥ bus $00 readingwsecond’ !
To fromt panel 17 readingssecond 2 68Hz?
1% readingsieccund 2t 012!
Notes:

VO.0MPLE, digitat filsers ol froms pancd off, suto zere ofl
TLOOPLE, digita] filters off.
Hmary iransher mode.
DIGITAL FILTER: Median arsd averaging iselectabie from f to 100 readings),
DAMPING: Uscr seiextable on Amps function.
ENVIRONMENT:
Operating: §°-30°C. rclative humidity 70% nun-condensing, up 1o 35°C.
Storage: ~25° 10 +65°C.
WARM-LIP: § hout to rated accuracy goe manual for recommenided procedartg,
POWER: 90128V or 210250V, S6-60H2. GOVA,
PHYSICAL:
Case Dimensions: Rimm high x 2Hmm wide x 36¢mm deep (15 in. % B4 in. % W% In).
Working Dimensions: From frant of case to rear including power cord and (EER-488 con-
aecrar 153 bches,
Net Welght: <«.0kg (<101 bs)
Shippiag Weight: <9.5ky (<21 ibs)

Mmodel 6514 rear panel

1.888.KEITHLEY (.s.ony

www.keithley.com
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PONDPOL ANALYTICAL CO,LTD.
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Series 2290 High Voltage Power Supplies

2290-5 Specifications

5kV Voltage Power Supply Characteristics

CONDITIONS EXTERNAL VOLTAGE SEY

This document comabns specifications and supplemental infocmstion Sur the Model 22904 INPUY SCALE: 10 +10V kv 9 1o {ull seale
High Volrage Power Suppiy. Specifications are the standands against which the Model 2290-3 is INPUT IMPEDANCE: 1M1

sested. Upon Yeaving the bictory, the Model 2290-3 meeis these specificarions. Charscteristics, ACCURACY: 0.2% of full seate

supplemental characteristics, and typical values ar¢ nor sareanted, spply 3 280 25°C. <70%

retarive humidicy, 2exd arc prwided solety 4 useful inkemarion. UPDATE RATE: 164z,

OUTPUT SLEW RATE: <irise tinx + U.3 seconds) for 8 10 full cange under full fond.

Pt - I —
M‘ Maximum Qutput Current ‘“&‘%’;" INPUT POWER: 95 warts.
i 2290-% INFUT VOLTAGE: 120V X108, 30 or §0Hz2.

ZIYUES INPLT VOLTAGE: 340V 2108, S0t 60Hz.

w4 ¥
2296 INPUT YOLTAGE: 1DOV Z10%, %0 or 60Hz. -
YOLTAGE SET ACCURACY?: =(0.01% of setting + 2.5V) REAR PANEL CONNECTORS: ;;'
FOLTAGE DISPLAY ACCURACY: Voiiage set accaracy 21V, iypical 122V, maximumy SHY make {Kings bype 1704-1 or equivalent). e
YOLTAGE RESOLUTION: (V {ret and display} Output high-soltage cunrectur GPIB connecior, _ ‘ z‘*
YOLTAGE LIMIT RANGE: D 1 100% full scale . BNC Connector {two): Yoltage sct/Yoltage monitor, Cureent monisor. go
VOLTAGE REGULATION': Line: U.0UIX for £H0% fine voltage change TOGGLE SWITCH: Vobiage setting or Vltage monivs =
Load: D.085% for 100% kuad change, (ypical. HIGH-VOLTAGE SAFETY INTERLOCK: ‘ =
OUTPUT RIPPLE [10kHz~100KE T} 0.0025 of full scale, ¥, maximam - No fiber ﬂc‘::‘;’v"(‘m f“;‘:&“ﬁ&“‘ﬁ“ 3M part number- 57105-A165-00E-M8 £
:ﬁ:z: g ;:: ~ m:: : : mi Pin 2: Input: [High-voltage output enabled: 301V DC T

S.0mY, ., €& SKY - Filter 2, ‘nghomhm outpui dinbk& <LV DC

RISE TIME (full load)* " 15 seconds o 010 wibin IV of SO0OVOC - No e Pin 3; Chassis ground throsgh 2 1008 cesisior
B : y i INTERFACE PROTOCOL: [EES-488.1.

§ seconds for 0 to within IV of 306aVDC - Filer |
4 seconds for 3 1o within IV of S660¥YDC - Silter 2

DISCHARGE TIME {full load)* " | secomd for SBUEVDC 10 (VDO - No fileer

OVERATING ENVIRONMENT: 0° 1o 10°C; non<ondensiog
DIMENSIONS: Bymm high < 206mm wide x W(»mmdtep 35in, #8140 x {6in)

3 secunds For 300UVIXC o IVDC ~ Filter 1. WEIGHT: $.5kg (12 pounds).
4 secunls for SIOVDC t IVDC ~ Filter 2 SAFETY: Conformance 1 European Union low voltage directive.
DISCHARGE TIME (oo Juad) % <12 seconds go <SVDC) ~ No Buer WARRANTY: One soar
<30 secoads (j0 <SUVDC) - Filter | g Filker 2. WARM-UP TIME: Ooe hour
SETTLING YIME®™: Ferom 0 to programeed volage; 1o within 999% of Ainal salue within
3 scconds.
RECOYERY TIME*”; 120ms for 40% step change ia toad currene gypical). ' :;;LM g e A 15 ol o 20 SO R e S S o

A T2 IV shen Py § o Bl 1 o emabled.

egulation sptoilicsions spply for greates tan I5VOC (with full foady. or SIVDC einh aa doed] Below these
vabues, the it ey 201 segadan corecily.

Feaklo-peak spiuey st within Byc ey the IMS nlue

Mkl 2 %4 offsct when Wiy § or Bier 3 i onabled

Thiscs apply with the rurma it st o 2038 of fudl stale

Loady wre fully resivibe

e

.

1SV so Y

CURRENT SET ACCURAGY*: 0.01% =(.01% + 2.554),
CUKRENT RESOLUTION: 1A,
CHRRENT DISPLAY ACCURACY: 21pA. typictf (22uA, maximem)

STABILITY: £0.01% per hour; <0Q.03% por vight hours.

TEMPERATURE DRIFT: $0ppmv®C. 0¥ 10 40°C, typical.

PROTECTION: Arc 3nd short circuit peotected: programmable voltage and current timits and
SHITE 1ip.

MONITOR OUTPUYS

OUTPUT SCALE: 0 0 +10V 10 fall scake.
CURRENY RATING: 10mA maximum.

QUTPUT IMPEDANCE; <152,

ACCURACY: £0.2% of full scale with a 100k$2 toad,
UPDATE RATE; 8z

“Model 2290-5 rear nml showing tfu tsse-ua intcrha conmdor
high voltage output connector, analog control/output connectors, and
lnmiock connector.
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