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SEMEREREEF

EmStat4S j&—ZFH0. USB It i E AL 1H H R AURI e A
THALZAPUE (EIS) FIAEEMNIN ML (FRA). EmStatds LRAASEH &
A BN AR R AR AN A, T EmStatds HRIUR N AR5 & A 7
FEIA 200 mA H KR A .

software for == |ﬁ

IS (LR) s V5] (HR) AU 2 (A1 #9 222 D1 -

EmStat4s (R EmStat4s HR
- a1k ELEETE 3V 6V
« REETER +5V +8V
- AL AL 1 nAto 10 mA (8 R4 FHE) 100 nA to 100 mA (7 £ 57%)
« BOAPIE R +30 mA +200 mA
« FRA/EIS (#7%) 10 pHz to 200 kHz
. AR WE, RE, CE, GleE2mm & 2L WE, RE, CE, SE,GEEE2mm& £k

B, BEREH

EmStat4S fit4s 500 MB N2 e . X s G0 fr A I 45 T m] DA
AN EVE Ny . (3] PSTrace 1] LAFRHFA D 6 BT PN SR 40 A (B
HHAEHE PC.

TeRAmat i Alas, BmInZrERE.

t PalmSens PAGE3/15



EmStat4s 18 BAMY /18 B R/ Rt a-HriX

MR 75 3%
EmStat4S 75 AT [ AL 2 Ty s
AL AR 22k
o PR R Lsv
TEEMR L cv
= PR FCV
. R ACV
kPR 22k
o SRR A DPV
o TR SWvV
= BRIERRIP R L NPV
E%ﬁ‘&%ﬁﬁf DEHER T (8) JREDHrB# B
BT
o FITHRYE CA
= EHHERTT ZRA
= PSR cC
o ZYHRE MA
o MR FAM
LR QUL ey el ] PAD
TEHER A
o R LSP
LR A R REER VA cpP
= ZDHAE MP
= FREEHAIEE OCP
Ffb ik
o RAE MM
o [EESIUCRE BRI 1) H AL IR ELS
o [l E AT/ HLIT EIS/GEIS
o FIHMHLLL/HR
o i
= Pl EIS/GEIS FEIS/FGEIS

AV ] o ] R A

MethodSCRIPT™ R iFH & EHHiAR. EHSH @

F R THEZER. )
Mo
MethodSCRIPT™

by PamSens
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ME R

RN T EERE T EOR IS A R

I R T [ S

= Conditioning time 0 4000 s
FRaTSE = Deposition time 0 4000 s
(ZERZEN::)] * Equilibration time 0 4000 s
. LR: 0.100 mV
= Step potential HR: 0.183 mV 250 mV
= N data points 3 1 000 000

LR: 0.1 mV/s (100 pV step)

= Scan rate HR: 0.1 mV/s (183 pV step) 1V/s (5 mV step)
= Pulse time 0.4 ms 300 ms
= Frequency 1Hz 1250 Hz
. LR: 0.01 mV/s (100 pV step)
Scan rate HR: 0.01 mV/s (183 pV step) 500 V/s (200 mV step)
. LR: 0.1 mV/s (100 pV step)
Scan rate HR: 0.01 mV/s (183 uV step) 500 V/s (50 mV step)
= N averaged scans 1 65535
= N equil. scans 0 65535
= Interval time 50 ms 4294 s
= Pulse time 1ms 1s
1 000 000
= N data points 8 (>100days at10s
interval)
= Interval time 0.4 ms 4294 s
= Run time 1ms > year
= N cycles 1 20000
= MM
- MA - N IeVeIS 1 255
- MP o
= Level switching . )
overhead time 1ms (typical)
= Interval time 0.4 ms 4294 s
= Interval time 1ps 60 s
. 34 days (60 s interval)
AT e I 50 ms (1 ps interval)
= N data points 3 50000

Interval time
= Fast EIS between points at ~1 ms (typical) -
fixed frequency
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RGHN

— i
LR HR
- Bl AEEE +3V 6V
- EE +5V +8V
- BRAE AR +30 mA +200 mA
» AR R 1M samples/s
- EHIREH R (REERE) 320 Hz, 3.2 kHz, 30 kHz or 570 kHz

23 Hzin 1 nA and 10 nA range
. 2.3 kHz in 100 nA and 1 uA range
" FVRBBEH 5 230 kHz in 10 uA and 100 uA range
> 500 kHz in ranges 1 mA and higher

R ] RLART)

LR HR

« A ERAL o3 100 pv 183 PV
- e ARG < 0.2% +1 mV offset

e 1nAto 10 mA 100 nA to 100 mA
- RV (8 ranges) (7 ranges)
- WU H AR 0.009% of CR (92 fA on 1 nA range)

s < 0.2% of current < 0.2% of current
0
SRR +20 pA +0.2% of range +0.2% of range

TR G R A0)

LR HR
S/ 10 nA, 1 UuA, 100 UA, 10 mA 1 uA, 100 UA, 10 mA, 100 mA
- RASL (4 ranges) (4 ranges)
- HEANELR R +3 * CR (current range)
- BB R R 0.01% of CR 0.0183% of CR
< - < 0.4% of current < 0.4% of current
" HEMHIECHR LA B +20 pA +0.2% of range +0.2% of range
- HRYEH] 50 mV, 100 mV, 200 mV, 500 mv, 1V

96 pV at £3 V (1 V range) 193 pV at +6 V (1 V range)
48 pV at 1.5 V (500 mV) 96.5 pV at +3 V (500 mV)

« V& K ELE 3 19.2 yV at +0.6 V (200 mV)  38.5 pV at +1.2 V (200 mV)
9.6 pV at +0.3 V (100 mV) 19.3 pV at +0.6 V (100 mV)
4.8 pV at £0.150 V (50 mV)  9.65 pV at +0.3 V (50 mV)

- MEERAFEE < 0.2% potential, +1 mV offset
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FRA / EIS (FHHTI AL
- SERFEE 10 pHz to 200 kHz
« IR ETERE 1 mV to 900 mV rms, or 2.5 V p-p

GEIS (15 FE 3 FHPT )
- SAZRTER 10 pHz to 100 kHz
= IBAETE R 0.9*CRA rms

- LTRSS A >1TQ//10 pF
- 500 kHz

LR HR
. WE, RE, CE, Glit %% WE, RE, CE,SE, G
- RAREBT S Dmm B 3L B 2mm 5

1.25 W @ 1 mA (WE)
. 0.75 W @ 1 mA (WE)
FEHTE 1.25 W @ 30 mA (WE) 1.6 W @ 30 mA (WE)
3.75 W @ 200 mA (WE)

- AR USB-C

- FALRA SHHIHLER: 7.2 x 5.5 x 2.6 om

- EHE ~130g

- NER AL 500 MB, equivalent to >15M datapoints

or ~1000 measurement files (whichever comes first)
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EmStat4sS LR EIS Accuracy Contour Plot

17Q

EmStat4 LR
EIS Accuracy Contour Plot

Impedance

1Q —
_—

1mg
10pHz 100pHz 1mHz 10mHz 100mHz 1Hz 10Hz 100Hz 1kHz 10kHz 100kHz 1MHz

Frequency

EmStat4S HR EIS Accuracy Contour Plot

11Q

16Q

1MQ
9 EmStat4 HR
s EIS Accuracy Contour Plot
-§- 1kQ
E

10
"]
1mQ
10pHz 100pHz 1mHz 10mHz 100mHz 1Hz 10Hz 100Hz 1kHz 10kHz 100kHz 1MHz
Frequency

Note

XTPrEIRME, HEFEKEERM <10 mV rms F3CiiRIETE , (HEEBTRERS, SETTRE
T 1250 mVEUSSIRIRIE G E ). MERIFREDR LT, BER, HETINE R SLRGI=Z 2 25 hird
PRI, BIanER. FERER.
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EmStat4X frERLE

— MR ERENStatdsEHBIE— N FIRMAE:

EmStat4S LR or HRZERL

USB-C ##Ek

USB-C A T&/MIL ) 7 B% 88 B4R ((VPREmStat4S HR)
DK HEARLRYRE 2 mm HESL

4o0r5 /I\ﬁ%gﬁ%

L R A

Hib L E3E:

PSTrace M U#)
BRIEFM

S YNEES

RERS

{ PalmSens PAGE9/15



EmStat4s 18 BAMY /18 B R/ Rt a-HriX

PSTrace: Software for Windows

PSTrace SEAERKEM AR S FIAEHNLEE, MAZTLZTEKNFEIM. EAF=ZMEN: &
FER R IFEEITERAGGERENEFRENX 5%, UEBEMERERATE RS HE
RN. PFERGIHTRATFE () EREBESFER, ERETEHITRENE. FERHEIT
HFIRRIES T LU BN PTE R LR 54

m% HTHEQME

@ psTiace I}
Mode: gv‘ Method Data  Measurement  Plot  EISPlot  Script  Joels Help
B [ | B B En | (§ Autosave Settings > New - bl

+ | Connectic
nnection © rit @ Espiot Dats  Manual Control

Manual pesk: - | A& - R - oo @y [ A By -

Demo CV DRV EIS IS-C electrode.pssession

Technique: |\u“‘ Cyclic Voltzmmetry v‘ L3 Delete
= o7 Selected cuvesCyclc Voktamrmetay (1] Scan 1 3 Showall | X R
Measurement Peaks  EiPot I Secondary X axis
e .
o \
) in 2.5 mM K3[Fe(CN) t \
n 2.5 mM K3[Fef
{CN) W y
IR NV
Select current range(s): 2 Plotivs E PlotQust
v
~AaEAaBaEaA -
> Pretreats ings - =0 ﬁ giffe:ent'nl Pulse Voltam... ot
MEEE L curve ivs
4 Cyclic Voltar Seti -
CychalVoltamumetty, Scliings 1 [ FR Cyelic Voltammetry [11*
t equilibration 8 H < \L‘ Sean 17 ivsE
Ebegin 04 v +[8 Scan 2 ivsE
et o Y 1% L[] Sean 3 ivsE
< Cyclic Voltammetry [1] scanlQsis t
E vertex2 04 v 2
af | 2
Estep 0.005 v s
Scanrate 01 /s it 5
X u
Number of scans 3
== —
P Post measurement ,@
b Record additional data . I
4 On-device storage @ - - \
Save on internal storage
0.4 -02 0.0 02 04 06
Expected duratmn DD 01:14s X184 E1V
436 datapoints (real E step is 0.00504) ¥: 1.87T E+1 uA Potential/V

| Not connected | |

SHABCEIL I  BI% 2 S ARG ey e i
HOATRCHE R S sl e PR AT

Script  Comments
Common  Advanced

Scripting - -
[ st [ on

& Repeat 1 Find peaks -
SetPotential Mode: |Uewndow |
1.000 V
Wait Number of peaks
EiSGCOmE Window for Peac 1
. Measurement

Generic TR Lefi: 0200 Figri: 0.200

Scripting: BV SR EETH

EME’JH*I]ZIK%E” A AT LASZ
FrBE YR PR E
REMRBZ—RIINES
HES

‘Qutput will be saved in:
C:\Users\Niels van Velzen\CloudStation\PSData\scriptou...

* Remove

-
-
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@ Equivalent Circuit Analysis - FixedPotential at 101 freqs - o x

Circuit  View  Help

;.-! - = ‘ inary Impedance (Z) / Real Impedanc ~|

Resistor P Inductor Constart Phase Warburg
R C (0] Bement Q) Blement (W) 1
Warburg Warburg Gerischer B
- g o S FH EDE S s 221
N o e Y Ll -

SRS T LA BT
10 15 20 25 Qé‘j‘u\ /E\ o

Z'kQ
L .

137E+40
1488E40

v oA
Resuls
Fmed Value | Unit Emor®. ~
R1 1995 a v|0ie
R2 1484E+4 |0 |v 0208
c1 1027 uF v 0639
R3 9987 o v|oz
cz 0032 WF v 0168
v

Algorithm:  Levenberg-Marquardt = ﬂ% 3:1[%4;3]4'57\ 63\7“_'1 %D

__ Snap: 5 BResuts. janced Options © Eit S r
Circuit Snapshot CWyHeM Advz d Opti | .F | Ef&%’fﬁéﬁj‘}g%\*ﬁaq
R(RC)(RC) | Edit Mde \ \ Close ‘ |Ej$ it Tﬁﬁ .

O 5P b Memeiconee ) Comion
o - | = Switch Whelpktaves 5 Auto Bulle-Volme PR ——

P Tafel plot current density
2 5 -
PSTraceHABIIHE : s - i
. REME
- BERBENREZE f
» RERF—TIRMBIEE Origin 2 T )
*ﬂ Excel EP*T;F%&*E g 1 e e
» JSERBR AhZk. NERIEMS
SEARAE A o e
. AARBEHEMERS
. BREMMEERI e
W b e " i v -
. Lag current density/uAfem® :: v ::m -
ml i
[—— [ [——

am 2500
B cathodic [Wideck 01

AT LA wERs.

Windows 7, 8, 10 or 11

= Excel 1 GHz or faster 32-bit (x86) or 64-bit (x64) processor
= Origin 2 GB RAM (32-bit) or 4 GB RAM (64-bit)

= Matlab B4 11280 x 800 pixels

= ZView

Ee 42
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EmStat4s B4 MethodSCRIPT™

MethodSCRIPT™ JHIATE = BRI HEFRATIALARFIE AL (BEER) B8k 2 185 R - 14
B R

MethodSCRIPT™ L &g s il AL . Al SR AR S AL gs LM TR, il T
FrA SRR FAL AR AR AT AT DARRAA L A R TR A F A AT 55

MethodSCRIPT™{RAY AT LAEPS Trace A4 gk 1-

frelg. B, Bf7. Suar o

4 #select bandwidth of 4@ for 1@ points per second
5 set_max_bandwidth 4@

MethodSCRIPT IhaEfLIE: e 1
= TEER 5 cet aveoranging oo ioas 1 o oAt
. (_E'—',RE) ?Efz;ﬂ;u%.ﬁ:i&niﬁiﬁ ﬂ ?:;Eoﬁen on for measurements
. 5}']']%%'{’%,3}1 |‘E—I_| EI‘]FH )ﬁ{%ﬁg g ::::i};::z: :tc_?;;O\n: gggmssseconds, using a CA measurement
«  KEREE TS A
» NEENERYFEHE 16 pckaddc
(add, sub, mul, div) 18 endloop

19 #5tart LSV measurement from -2.5 V to 1.5 V, with steps of 18 mv

u %&? |/0, 15“#”%%9[‘%“%&3 2@ #and a scan rate of 18@ mv/s

21 meas_loop lsv p c -508@m 1586m 16m 106m

L) )]%éﬁ%iﬂiﬁumgﬂﬁﬁ%%%ﬁi?l\gﬂ 22 #5end package containing set potential and measured WE current.

sD ¥ - P
=  JEEN pH EZEEFHAE ~ b
n u&E%_,, ;; ﬁbtzr‘: i‘;ogdrrent exceeds 1288 uA
Wi

31 #Turn of f cell when done or aborted
32 on_finished:

33 cell_off

34

Online support on MethodSCRIPT

Write your own software and integrate (generated)
MethodSCRIPTs. No libraries needed.

MethodSCRIPT 74 %5 _EdtfrfitT. 14 MethodSCRIPT™ 7532 DLL
ol E AR ST A0 A

= @ cc OO
MethodSCRIPT™ ARDUINO

Code examples are available for: Swift @ Xamafi"
@ python”  =Hjava
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Software Development Kits for .NET
SRR ORI AR, A5 PalmSens AR s fE FRAZAL (Fidk) — 2.

f { PalmSens

SDKs for .NET
> Visual Studio

WinForms Xamarin (Android) WPF

.NET
Shared Core Library

PalmSens.Core

HE=ZHMAT. NETHIPaImSensiR L EMH  (SDK) . FSDKHIAT SHKAIHEM{LEESK OEM &
OSSR —EER, UFRXEECHEEE, SOKMiE 7T —Hxf, Bx Tn{FERXLE, &
T{5HYPalmSens SDKEJFHFLLTS. NET Framework:

=  WinForms
= Xamarin (Android)
= WPF

EE
EBITNEHLHHTE
BIRTRFRNTH

) FNAL TR £ 2 HE

S HTFNERIE R
ELI=Roml]

PR AR FEELE
REMME ST
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PStouch: App for Android

@9 PStouch

GET IT ON

® Google Play

PStouch 4 —#G&E T Android 4 H HRET , S5
PalmSens. EmStat fil Sensit {5 AL FEA o

TS RETF-HL B AR H i d USB &5 EmStat4S . X
A S FF USB OTG.

PStouch 4 5

BWE ST

INZEAN LR A 1 it 2

SIHT AR

T IR 8 Dropbox SR IR 55 B B = AR

T ARSI al R v it 2 e vk %

S FF PalmSens FCHF, Blan2 % v ek i b
PG 7 BRI 205 Windows [ PSTrace A4 56 4 3 4%
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> See for more information:

www.palmsens.net

1ERERTEL ZPalmSens T #E 8 %115 :
ys18896551311@out | ook. com

www. palmsens. net

#L
TEL : 18896551311

T X iR AR A

DISCLAIMER

Changes in specifications and typing errors
reserved. Every effort has been made to
ensure the accuracy of this document. However,
no rights can be claimed by the contents of
this document.
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