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39UM3 YAIAUTTANTNWAULUUAAYOINEIALLUAAET U 1 99 TeasiBunmuenansuuy

. ITHLLIAEIUBUNES
nelu 150 Jutudaniuasunuludua

. VNN IUNISNITUNAALEDNTBLEUD
TunsRarsanwanisiudaiausnssil uninenaeaziasandaaulagly naeisnen

. 29fusuUszana/2luilésunisdaass
2934 2,130,300.00 UMW (A9 UNTANANU NI UANUSR8UIMAIY)

. 92A97ULAZNI5IBNY
nsedudulumuteulafiunnineduivun

. 9as1AUSU
dms1508ay 0.20 voesAadwesndslilasuusu

. MIfuasTEzafulsEiuautIgaunnEas (d1i)
srgglianiulseiuaudiaunnseslitesnin 1 1



yafaUsraninmduuuuigadidamduazuuningd S 1 %o
1. puaneaziiiluvssag sl
ﬂqﬁm%a'\msnf“smswﬁﬁfmusmsv‘hmuuasﬂszﬁw‘ﬁmwmmwaa‘ﬁjyaLwﬁq fafudsyadienn
uazuuane3 lasanusaiaraudumudsliiined (Electrochemical Impedance) ves s Sansm
AuAnwazvaensudlviuazausredingluih (Current/Voltage polarization) vawiiead Jnseunis
dnuarn13A8UsEy (Charging/Discharging cycles) maqc?hLﬁwizqmﬁlwﬁmmwmma‘?léf

ol

2. fingfnueiusznau Al

2.1 i3es¥amuniilui (Electrochemical workstation) $u0u 1 1e3ed
2.2 \3esvenerdanisiamaedilwi (Power Potentiostat) $1uau 1 13
2.3 ppumesdmIuUsEInana $1u 1 1e589
2.4 \pesdrsasliih $10u 1 A0
2.5 TUsunsudmdudanundeunanmanisiamaaiiinia U 1 Wsunsu

v
s f &wv

3. 98BUAYBIATANIN UL
3.1 inResiamaedilnih (Electrochemical workstation) 47113 1 L
3.1.1 @wnsavihaumessuulnmuiileauny (Potentiostat) szUUABITUDEALAN
(Galvanostat) uas¥uu Frequency Response Analyzer (FRA) 1¢i
3.1.2 svuulnnuiiloausm Tienuasden DC 7 32 bit waclinuazdun AC 7 24 bit
Tughenszualnihegnados 12 Yasfiunnsafiu
3.1.3 aunsafefuiead (Cell connection) laluvannvansdnway 19y 2, 3 uay 4 4
3.1.4 # Ground reference ﬁgmuu grounded uag floating
3.1.5 dNIauanmanIsYNuTe A3 ssruAsLRaAeSlH
3.1.6 finesnideusafunsuameiiiu USB 2.0 Wudud
wieuq suauliesndn 1 wesn
3.1.7 ANALLBYAYDY Ahatog to Digital converter (ADC) difin 32 bit ¥38geNIn
3.1.8 mmsn'l{ﬁmeﬁﬂsamquﬁ'sammﬁ' (frequency range)
f .
e

o

S¥NIN 10 pHz - 8MHz ¥38n119n71



3.1.9 fifnAuRananvesrud (Frequency accuracy) laiunnnidn 0.0025%

3.1.10 muavideauesnud (Frequency resolution) litleanimsawindiu 0.0025%

3.1.11 fidrwesdnglni (Potential range) Tumsidalwanlsiwdu 5 V uay £15 v

3.1.12 muazideauednglnii (Applied potential resolution)

2.5nV wiatlosndn dnglnin 5 v

7.5nV weteundn fidndlih £15 v
3.1.13 fianuiianarnuesdndluvn (Potential accuracy)

+100 LV = 10 ppm vi3etiesninvesariiemild Adnglwih £5 v

+500 v £ 10 ppm viietiesnitvesariieild Adnglnih +15 v
3.1.14 {i919w8e Compliance voltage £14 V #i Low compliance voltage mode

$1%79999 Compliance voltage 28 V i High compliance voltage mode

3.1.15 AC amplitude
1A 0§13 2V, 24 bit resolution M?aﬁmmaztﬁmqandw‘?‘iﬁné‘lwﬁw t5v
fifin 0 fla 6 V, 24 bit resolution 3l maziBeageniniidngliih 15 v
3.1.16 {iF1 Potentiostat banwidth DC to 10 MHz 7 33 £ load n3efinin

3.1.17 fvvveanszudalnii (current range) lumsiialwanlsiwdu & 3A w3sunndn

3.1.18 annsaldiaeiludnnseudluin current range

ATBUARNIEVIN 1.9 nA fia 13 A Tu 12 Haenszualvv vIeniendy
3.1.19 muazideavanszudlni (applied current resolution) 7l 32 bit
$iA1 £ 0.2 ppb of FS #inawideani
3.1.20 fimmnuiawaravenseualin (current accuracy)
+0.05% vesAiismls 10.02% of FS wierniniivasnszudlvin
nNdmTewiniu 1A 83 100mA

40.2% vosafiewld 10.1% of FS Wiasnifitransyualninlug efivesnin

1A vi3ot2e7isnnndn 100mA 2/%
-2- 77/4__,_—-

el



3.1.21 anvazidealunisinainseualuia (OC current resolution) fA1 2 aA (32 bit)
A30AININ
3.1.22 §iA1 input impedance Lieenin 10 TQ n3egnin
3.1.23 fasealdiulnin AC 230V @nud 50 Hz
3.1.24 figunsaldwiudeuseiriesveredimsinaiilud (n1a Interface Module)
F1UU 1 N5A
s d‘ 1 1 % - s d‘d‘ 1 4
3.1.24.1 Juiudeuresewin potentiostat workstation ﬂuqﬂﬂimau‘]‘lﬂ
4 1 [ 7 U 1
32.1.24.2 annsaibeunslalidasnin 4 ¥eens
-l & o . AI 1 o u £
3.1.25 4UNIREMSULTBUABEIUITUNITIALUUIUIUY (13 Interface Parallel Inputs)
F7UU 1 N3
¥ o £ £ I a ol '3 ¥ 1 a‘
3.1.25.1 l¥dmsunisiaAduiinauduuuruiuvesgunsal lauwn uwumines
‘o o ¢ - ¢ X avy
wadsaninslawes usawadliainala
3.1.25.2 flpanneetavioy 4 Yesdnyrudmiuieuse
3.1.25.3 i1 Input voltage range 5V

3.1.25.4 i1 common mode range 1100 V

3.1.25.5 3iA1 Frequency range ﬂiaUﬂqu'ﬁ’Nmmfw‘ 10 PHz §is 250 kHz w38
eitTiey

3.1.25.6 §ifn input impedance 200 k{2 #3asnA

3.1.25.7 §lA1 AD converter 18 bit ¥segani

3.1.25.8 §le input AC voltage resolution 500nV i 4 mV AC amplitude 39
Fngn

3.1.25.9 fawdmsuiaseg1s 37U 4 L@y



ﬂl o U o/ 3 o 4
3.2 Lﬂsawmamaamsmm«@‘lﬂﬂw (Power Potentiostat) 37141 1 1A
3.2.1 \Uu 4-quadrant power potentiostat
3.2.2 \eusenu electrochemical workstation It

3.2.3 AWN30¥9UAIESYUY potentiostatic wag galvanostatic 16
3.2.4 929989 compliance voltage range 10 V #381nn1

3.2.5 figansenalnin 20 A vseunnin

3.2.6 i1 output power Liitioanin 200 W

3.2.7 11924 Impedance frequency range ﬂiaUﬂqum'mﬁ' 10Hz £1a 200 kHz
IDNMWNII

3.2.8 §i929 impedance AsauAguYImIANIY 1UED - 1 kE2 wianTiendn

/ 3.3 ppuimesduniulszaunana U 1 1A309
Wursuiumeswuunnm (laptop) aunsalduszanananisinla ﬁqmamﬁ‘aﬁ’qﬁ
3.3.1 fimheUszanananans (CPU) sbidesnia 8 unu uazil Cache Memory
vualiitesnin 12 MB

3.3.2 fimhedaifiudeya viin Solid State Drive Aymqliitiosndn 500 GB

3.3.3 MdEAUI AN (RAM) Uu10 16 GB %3811nn71

3.3.4 sanmaualitfosndt 15 4 mmdlunisuanssaliiiosndi 90 Hz

1335 gunsniduq ldun Adueta wnd dwsuvnlirenfnesidnuussinanald

/ 3.3.6 fiwodn usb 2.0 dwSuideusis vienesmdeusauuy thunder bolt

Jnnulitdesnit 1 wesa

3.3.7 fiswuuduRnis (Operating System) Window 11 #38#inin

d‘A 5 { a a a A‘ 8/
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o o o P
3.4 1p503d1509LnWHA U 1 1AT049
3.4.1 Wuesosdrsesliiuu Pure sinewave ¥3aAn31
3.4.2 1% power capacity lsisinn31 1 kVA, 700 W
3.4.3 IMNADUAAHAANIULNITVNUYDILATON
3.4.4 fuandnsuldanuiiadrsasininlitisenin 4 veq
3.4.5 fiszuutesiulinssvinuazlWiiuuune
3.5 TUsunsudmnsudsnundeunaniuanisiamaaiiludi (e 3.1) F7u7u 1 Wsunsy
) =
4. domnundue
4.1 fuesedonitauendndusivieguniaiuszneuiiluvedl lilsritunsldsuannou
v v } 4 o £ (Y r.:i - & al 1 A o
4.2 flauesinsisauuuienatsfefvunnuinvuzianzvesniinsiinsmseanImufinmun
& 1% < o - T | ¢
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4.6 lunsdswauaging flauesimdeaausununisgentiipauagszsznatlunsgentge
Usgidieusslevilunsiamerivamniaiasiiondetudiuiinnudigadonisnendaain
mavunongmssulsziu Inglidaeuniouasiog o anuiinass

4.7 feein1seusy wagiugthmsldauagiun msvigssnwagdn sundgldanues
annsaldauaieadioniogunsaildetnagniies fivsydninm wazdaonasde

1.8 dipsdamden giienisliay 3 ga e 1 yaagine inluiudweunagins
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