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IMETR, EiERE
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RIREISER : AT LUns ZANRIREIRZITEIERR EIS ME.
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T AR FADH Y BT A A O R (B AL ] PCo

TCR AT, BRI R

|
software for
|

PAGE 3/18



EmStatdx B BAL /B BFAL/ FHILaHr X

EmStat4x
“3 0 (&

Low Range (LR) High Range (HR)
= FH RV +3V +6V
- [ E +5V +8V
= HR RN 1 nA to 10 mA (8 ranges) 100 nA to 100 mA (7 ranges)
- K HFRVEE +30 mA +200 mA
= FRA/EIS (i) 10 pHz to 200 kHz
WE, RE, CE, GND WE, RE, CE, S, G
- BRI 2mm FEL, £WEREQ 2 mm BEk

See page 7 for all specifications.
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MR 75 3%
EmStatdX A TR AR 55%
AL AR 22k
» MR LSV
» EIMRRE cv
»  PRRRRE FCV
» RREE ACV
kPR 22k
»  ESBORRRE DPV
»  FRRERE SWV
»  FRERORIRRE NPV
%&ﬁiﬁ%ﬂﬂw’fﬁﬁ}ﬂ:}: (8) RESHHMEERT
Ao
BT
= AR CA
«  FEMEHERIT ZRA
= ETERE cC
»  ZMERE MA
»  REREEE FAM
»  BRORERLEFRN PAD
TEHER A
» EMERE LSP
»  JFETEALE CP
= ZEEALE MP
»  FFEREEALE OoCP
Ffb ik
» REER MM
»  [EESRERS SRR AL/ BLRE IS
o [(ElEHBA/HER EIS/GEIS
o FEEAL/HR
o HE
»  RIE EIS/GEIS
AR IBIPRE E SR N £ FEIS/FGEIS
MethodSCRIPT™ R iFH L EFIEAR. EHBRE 15 T a

BELER. %

MethodSCRIPT™

by PaimSens
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ME R

TRER T —LEHETEARNS KRS,

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 -
= 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
- IR 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
= Tt FE A <0.2% +1 mV offset
e 1 nAto 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)
< 0.2% of current < 0.2% of current
- I
Rk BARL +20 pA +0.2% of range +0.2% of range

TR G R A0)

LR HR
. 10 nA, 1 uA, 100 uA, 10 mA 1 UA, 100 uA, 10 mA, 100 mA
- RV (4 ranges) (4 ranges)
- HEANELR R +3 * CR (current range)
- HEANE TR R EE 0.01% of CR 0.0183% of CR
= oo < 0.4% of current < 0.4% of current
" HEMHIECHR LA B +20 pA +0.2% of range +0.2% of range
A== e | 50 mV, 100 mV, 200 mV, 500 mV, 1 V

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 +0.15 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 (FHHFLIIE)

- SERFEE 10 pHz to 200 kHz

« IR ETERE 1 mV to 900 mV rms, or 2.5 V p-p
GEIS ({E BT NIE)

- SAZRTER 10 pHz to 100 kHz

= IR{ETEE 0.9 *CRA rms

BT

- LTRSS A >1TQ//10 pF

- 500 kHz

iR #p &
- T iR EREAME T

B & IF /2 iR
« FFRIEHE A MDAC 232 12-bit
« B RAMEE R 1 MOhm
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FHAth

- FARERTT S

- HJRIHFE

- it
- T
- WHIT
- SMERT
- EE

- PIHBTERE 2= 1R

¥ EED

£ PalmSens

LR HR

WE, RE, CE, GEL&2mm##  WE, RE, CE,SE, G
Sk PR 22 W B AR 4% 1 Bl omm e A=k
Typical: 1W (idle) Typical: 1.5W (idle)

Max: 1.6W (cell @ 30 mA) 1.6W (cell @ 10 mA)
Max: 4.6W (cell @ 200 mA)

11.1 Wh &8
2. 5INETFEEE80%, 3/\BTFEiHE

USB-C or A E R
USB-C or Bluetooth (4.0 - Dual-Mode)
sRHIMS: 11.4 x8.0x 4.5 cm

~500 g

500 MB, equivalent to >15M datapoints
or ~1000 measurement files (whichever comes first)

= analog input 10 V, 16-bit
= analog output 0-6 V, 12-bit
= digital 1/O:
- 4xdigital output (3.3 V)
- 1xdigital input (3.3 V)
= i and E monitor (raw output of cell current and potential)
= power output (5 V, max. 300 mA)
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EmStat4X 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

EmStat4X 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

STFEAERE, BEFEEENRA <10 0V rms WZRIRIEHAE, BSERREMRD, SHERRIE
REMA250 mVEYRIRIBIAERN . ERRETCKEBEL. HiE, BRNENESSREZIRETRE
ARSI, fBlanERE. IEFAR.
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EmStat4X frERLE

— MR EREnStatdX EHEE—NFIRE:

=  EmStat4X LR or HRE#L

= USB-C - USB-C i&##4k

= USB-C to USB-A i&ftss

»  RERESEE 2 m HEL
= dor5NEEEK
R

—_

th IR G138 -

PSTrace M U#)
BRIEFM

S YNEES

RERS

7~

AR 0L B f
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EmStat4X #H<BEl{4

MUX8-R2 or MUX16 £ &5 Fi4s

MUX8-R2E— P SEELHEE s . PalmSens4 T 7E
HITF TMESZRMER, IHRE, CE, WELF
WE2. FE8-WEHR T, BWLINESRSEES %
BN TAERM, HERHAFA B MUXS-
ROA[HEB LR 1281EE

MUX16R2— 161818 L HE Fif . EmStataxT FEELST
ﬁ‘ﬁﬂﬂﬁ%msﬁ\ﬂ’ﬁ%ﬁ, FET RIS E

Rk

R0 2 A AT T B S 8 B R ST
;Hj: _Eggfsﬁﬂﬁfﬁm& BERLES BT T RAT

TMP36 & F 5 as

IR E ARG T DR B MR . TMP36 7

+25° CHIEAt +1° CHRE, 40" CE +125° C
> BEBENEME £2° chREE. BEBREET 50

A, BEBH

&, FEEESHETo1” Co

ZHHETHBCKRES (DEA)

PalmSens Z= 7 FE TR SR (DEA) 22K FEHiiA
BRA. EWLAESEERERASE, RAZES
AFHE% HI 3] PalmSens4 BY%H B T o

BRATEEN -10Vv B 10V (LfE25) o mkisa:
2f%. 5%, 1045, 204, 50 & 100 f%.
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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

MREBTRESEAAHZ
o 5 WA, NEESEZET

Mode @+ Method Data Measurement Plot  ESPlot  Seript Jools Help

B [ | B B En | (§ Autosave Settings > New - bl ﬁo
Connecti

(+] Connection © Pt @ EsPiot Data  Manual Control

Demo CV DRV EIS IS-C electrode.pssession

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

Technique: |\u“‘ Cyclic Voltzmmetry v‘ L3 Delete
= 7 Seected cure:Cycic Voktammetry [1] » Scan 3 showall | X Delete
Me Nt Peaks | BiPot I Secondary X axis
L .
" o AT A
nM K3[Fe(CN) / \
IS,
IR NV
Select current range(s): 2 Plotive E PlotQust
ARBARERAS
b e ings =[] EE Differential Pulse Voltam...
= O Curve ivsE
4 Cydlic Voltar Setti u
Cyclic Voltammetry Settings L4 [ M Cyclic Voltammetry [11*
tequilibration B s < o ean 17 sk
Ebegin 04 v +[8 Scan 2 ivsE
et o Y 1% L] sean 3 iusE
< Cyclic Voltammetry [1] scan1Gsis t
E vertex2 04 v a Fle Gl (M m sstssion
a3 ate 2702720
Estep 0.005 v @5 £
Scanrate 01 /s it 5
X v
Number of scans 3
== —
P Post measurement ,@
b Record additional data = I
4 On-device storage @- - \
Save on internal storage
04 -02 00 02 04 06
Expected duratmn DD 01:145 X194 EV
436 datapoints (real E step is 0.00504) Yo 18T E+1 pA Potential/V

] Nt conne cted |

2N E,B"Jz#_LEﬂé?E?%ﬁ?é’* BHEVELEREUFAER N RIE F 46 i 2 B il 2%
A iR & TR - HEREAN.

Script  Commerts
Common  Advanced
Electrochemistry Cell
Scr ipting: BIZARZRIEIH . Repeat || Finpoaks > ]
SetPotential Mode:  Use window v
o oo . 1.000 vV ;
EXLE’JWZIKQEE AL wait oo N;m:w:»e:ksm
FiBd YR P HERRE MeBSUeR o | | L 820 nge 02w

REMRBZ—RIINES
HES

£ FindPeaks

Output will be saved in:
Ci\Users\Niels van Velzen\CloudStation\PSData\scriptou...

¥ Remove

[m
K

t PalmSens PAGE 13/ 18



EmStatdx {EBAL /B TR/ BT Hr i)

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

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

Resistor P Inductor Constart Phase Warburg
® ) 1) Bement (@) Element (W) |
o pen e =
NG R 15 A El 2 e A 22
SR B AT A E IR TT

10 15 20 25 tL\ M A
Fin Z'kQ n*u o

T .

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

Algorithm:  Levenberg-Marquardt

B9 Creuit Snapshet ") Copy Beauts ® & L
= [E= 1| EEEIREPH TS

RRORO BN NN =R ST
AR,

Advanced Options

0 ha ) e b i &) Comen

@ - | = Soimeh el <, Auto ButeVobmot B, Manusl Buthr-Volrar it <00 Menust e skt - Ranovs s | PV Mgt -

PSTrace AN HE : '::4 T ——

s |

- REWNE — N
. BEBEERER . i
» HEBRF—TIRMEIAA Origin P
FN Excel HHITHHIE 2 O
» SERERFBZ. MEBIENS ; "] e
ERFR A HEF
. AN AE NSRS . ——
. FESHMWERBIE =
T
PE-DLog10luA Lag current density/pAfcm” . ] _mm omss
e =
i weight ffmal; 30 Bmodc i 01 K o

Denciy (@i 30 B cathodic Widect 01

CIRyNEE IR LU 1 RGE

Windows 7, 8, 10 or 11

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

RENYEE 1366 x 768 pixels

= Excel

= Origin
= Matlab
= ZView

Ee 42
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EmStatdx A0G MethodSCRIPT™

MethodS%RlPTTE"P" JATE = BRI HEG FA T AL 2 AR AN, (RS ) B2 Rl 3 7 i m 3%
B AR .

MethodSCRIPT™ R FESE P HIE AL . A PAR AR S A8 - TRNT, I it
PG TR AL AR NI AT DAARAALH & /R [R] B e A E AR AT 55

MethodSCRIPT™{RAY AT LAFEPS Trace A4 gk 1-

frelge. B, Bf7. Suar o

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

MethodSCRIPT gt B1E: et ronge b
. g%ﬂl‘]1§m gts:i:i:c:::;;:;g;.:giogst:;eﬂ current of 188 uA and 1 mA
- ('Eu'ﬂﬁ) ﬂEﬂ;ﬂ-‘u%ﬁ:]‘EEﬁ iﬁ i: ?:;;noﬁell on for measurements
- 5ml]§j£{’%lﬁ‘ﬂ |‘E|?|1E’{]Fﬁ F{’Eﬁg 1; ::::E}i:;izz ;tc—?ggo\mr :g;mssseconds, using a CA measurement
AR R 5 pecaa s
» WTENEHREREFEEE g
(add, suby mul, div) g8 end1oop

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.

23 pck_start

SD _E 24 pck_add p
s N - 25 pck_add ¢
" ﬁﬂl pH 15?&/%&%%31”5 26 pck_end
27 #Abort if t ds 1288 uA
.+ URES.. E o g e e
29 abort
3@ endl
31 ;";ur:ﬂsz 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

@ cicw O

MethodSCRIPT™ Swift @ Xamarin

Code examples are available for:

—

e pg’[hOﬂ“ g} Java
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Software Development Kits for .NET
MNAFLEECHNAIERF, USEM PalmSens {XEEERIEBAIN (FEHR) —i2FM.

f { PalmSens

SDKs for .NET
> Visual Studio

WinForms Xamarin (Android) WPF

.NET
Shared Core Library

PalmSens.Core

HE=ZFAT. NETHIPaImSensiR L EMH  (SDK) . T SDKHIAT S IHEM{LEESK OEM &
OSSR —REER, UFRXEESHEEE, SOKMiE 7T —Hxf, Bx Tn{FERXLE, &
T{5BYPalmSens SDKEJFHFLLTS. NET Framework:

=  WinForms
= Xamarin (Android)
=  WPF

B/ SDK #RiH LA TSR
EE
BITNEHLHIHTE
BITFRTH

B FNAL TR £ 2 HE

S HTFNERIE R

ELI=R oml]

PR AR FEELE
RERME ST

{ PalrnSens PAGE 16/ 18
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PStouch: App for Android

@9 PStouch

GET IT ON

»® Google Play

PStouch E—2KEMT Android REMRAIER, S5HA
PalmSens. EmStat #0 Sensit [EE{L{YIEZR.

Bid USB (BURTF Android &) SUBEIEFILS EmStatdXfr
&1FER.

PStouch #§5:

REMBITNE

TNEFNR TN E fhek

DI FNIRINEE

BT FHRHEL Dropbox FH(EMARFZEIZEXZMEHIE
BT AR ER NS E TR E IR E

X PalmSens ELfH, flan% B8 FsSskinas

R BT A3 SWindows BIPSTrace BRFTEEF

=

Ao
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> See for more information:

www.palmsens.net

1ERERTEL RPalmSens T #R S %1¥1F:
ys18896551311@out | ook. com

www. palmsens. net

/.
TEL : 18896551311

T XEREARAR

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.

TBH R ER A RA T

Wuxi Signal Technology Co., Ltd.
Tel:18896551311
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