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WURTH ELEKTRONIK — CAPACITORS PORTFOLIO
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= Freetouse
= Sign in needed for some functions
= Use same WE ID for MyWE and REDEXPERT!
= Free simples with one click
= Design and simulation tools
= (apacitor selection modules:
= MLCC
= Aluminum Caps (Electrolytic, Polymer, Hybrid)
= Safety EMC Capacitors (X2 and Y2/X1)
= DC-Link Film Capacitors
= DC-Film Capacitors
= Supercapacitors
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CERAMIC CAPACITORS
SPECIFICATION AND
MEASUREMENTS




A LOOK INTO THE DATASHEET

DC Bias is... more than you expect

885012210031 * 885012209047 885012208093 885012207103
WCAP-CSGP - XTR- 1812 WCAP-CSGP - X7R - 1210 WCAP-CSGP - X7R - 1206 WCAP-CSGP - ¥7R - 0803
1.00 pF - 500V 1.00 pF - 500V 1.00 pF - 500V 1.00 pF - 500V
I . ————
|
- Find this and more
" measurements in
REDEXPERT®
200 nF V
E | : . :
S eonr 4 | = (apacitance drop affects only Class Il Ceramic Capacitors
8 |
| ! i = Heavily dependent on size
Size |
I
gyl i = No specification on the datasheet!
|
I . .
- } = Only reference curves or simulation models
R 10 20w 30 40 50 B0V

DC-bias Voltage
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CERAMIC CAPACITOR SPECIFICATION

MLCC with 10 pF and 50 V rating A lot of information is concentratec able
WCAP-CSGP 885012209073 - X7R Class i ost users a ant to see 10pF and 50

Dimensions: [mm] Recommended Land Pattern: [mm)] Electrical Properties:
Properties Test conditions Value Unit | Tol.

1402 Ve, 1 kHz £10%
Capacitance [ ﬁ%r:m*

40 c 10 W | £10%
22
~ - Rated Voltage Va 50 VDG | max.

. ‘ Dissipation Factor DF lﬁ,fg'?:\‘ﬁ‘-'* 1kHr+10% 10 % | max
7 ) Insulation Resistance | Ry | ADpiy Vi for 1205 man. 001 G | mn
e — o
08 0.3 Precondi sement: Apply a preneat reaiment @150 +10 °C for 1 hour,

The meast after 24 +2 hrs the part was stored under ambient conditions.
32 43 There i not any precondition necessary for Class | MLOC.

MY
NN\

— - —l=-
%.% ] Electrical Properties:
é % % | [etemat Properties Test conditions Value Unit | Tol.
: o Gmr':“”“\\ — Capacitance C 1@§g'§CVRMS’1 Kz 10% 10 uF | £10%
| | ;w;wmm. \\p\mz: Rated Voltage Vp 50 V(DC) | max.
EEEET 1

N\
- Nge Insulation Resistance | Rigg | Apply Vi for 120 s max. 0.01 GQ | min,

. w&,‘gp-csﬁp Ceramic Capacitors K7R1210106K1500FCTINGD
WURTH 1210 sorizzmeors N\ Precondition for Class Il MLCC measurement: Apply a preheat treatment @150 +10 °C for 1 hour.
WE st EE B The measurement should be applied after 24 +2 hrs the part was stored under ambient conditions.
e o, . o S, B e i At s P L S L S8 kP S B SV, SRR S e 00 There is not any precondition necessary for Class | MLCC.
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C E R AM | C C A P AC |TO R Precondition for Class Il MLCC measurement: Apply a preheat treatment @150 +10 °C for 1 hour.

The measurement should be applied after 24 +2 hrs the part was stored under ambient conditions.
There is not any precondition necessary for Class | MLCC.

Pre-conditioning and polarized state of dielectric

14

12

T~ | 7
i b | 7\
| /AN

A

Bias DC Voltage [V] —T ‘\

s [ St e SecONd

12

C[pFl
[e)]

Capacitance [pF]

-40 -30 -20 -10 0 10 20 30 40
Bias DC Voltage [V]
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CERAMIC CAPACITOR MEASUREMENTS

MLCC Structure

iy
1

-

Mag= 2000KX EHT= 500kV
Aperure Size = 30.00um WD= 9.0 mm

Signal A = SE2

BRI
I aterese )

Date ;18 Jan 2023 HzB




CERAMIC CAPACITOR SPECIFICATION

AC Test signal measurement

Find this and more
measurements in
. . ®
= MLCC with 10 pF and 50 V rating REDEXPERT
14 14
12 12
Electrical Properties: L
10 = 10
Properties Test conditions Y Value Unit | Tol. /"’
Capacitance C 1@152 '?CVRMS‘ 1 kHz £10% 10 pF | =10% = 8 / = 8
— = =
Rated Voltage Vi 50 V(DC) | max. Y s Yo
Dissipation Factor DF g@ég '§CVRMS’ 1 Kz +10% 10 % max. s s
Insulation Resistance | Ry [ Apply Vj for 120 s max. 0.01 GQ | min.
2 2
Precondition for Class Il MLCC measurement: Apply a preheat treatment @150 +10 °C for 1 hour.
The measurement should be applied after 24 +2 hrs the part was stored under ambient conditions.
There is not any precondition necessary for Class | MLCC. 1] 0
0.000 0.500 1.000 1.500 2.000 2.500 0.001 0.010 0.100 1.000
Bias AC Voltage [V rms] Bias AC Voltage [V rms]
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MEASUREMENT OF SPECIFICATION

Why measure ceramic capacitor at that a specific level?

Feedback Circuit

= Specification only reached at high voltage level
= Stimulus series impedance and signal generator o
limitations give the maximum level at the DUT Feedback Loop _
i - L Voltage monitor
: : : J i (V)
= Low frequency required for higher impedance of the o ~
DUT ! Current rmonitor
1000 : : ; -
—_ I | |"|| | ."f-
s =11 '\ -. / \—< DUT O (A)
\\ s 1009 HIGH LOW
= \\ \\ - —--5-1'-:*5;‘ Stimulus signal
i N S // generator
001 \\-\_ﬂ \/,—-/ N V4

100 1,000 10,000 100000 1,000,000 10,000,000 100,000,000

frequency [Hz]
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MEASUREMENT OF SPECIFICATION

Why measure ceramic capacitor at that frequency?

140

120 SN

= High capacitance class Il MLCCs used in switched 100 /
mode converters

= High frequency > 50 kHz and harmonics o > ————— =
= |Low voltage ripple — 10-100s of mV Y 60
= Get heated by other components (switch, o
inductor)
20
0
0,001 0,010 0,100 1,000 10,000

Bias AC Voltage [V rms]

=—1kHz =——=10kHzZ ==100kHz =1 MHz
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MEASURING CERAMIC CAPACITORS

AC sweep with DC Bias

Example: 885 012 7106 032
WCAP-CSGP - 22 uF, 10V size 0603

Capacitance vs AC-level (120 Hz)

20

20

—llDC O\/ll
18 N\ 18 ™ ——AC 0.5Vrms
——"DC 5" \
e AC 250mMV/rms
7 N

16 "DC 10V" / / \\\ = AC 100mVrms
14 & ——AC 10mV

1 — —

e AC 1MV rms

12

N\
. N

12

C[pF]
S
C [pF]

4 4
2 2
0 0
0,001 0,01 0,1 1 10 0 2 4 6 8 10
Stim. AC Voltage [V] Bias DC Voltage [V]
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MEASURING CERAMIC CAPACITORS

DC bias at different temperatures

Example: 885 012 7105 012 WCAP-CSGP — 1 uF, 10V size 0402

Capacitance vs DC-Bias Capacitance vs AC-level ESR vs DC-Bias
1400 | | 1600 . 80
-55°C !
e -55°C _egoC
—-15°C
1200 5°C ——— 1400 |- 70 + 5eC “—
) 0°C
e 20°C .
1200 |- 75°C 0 L —20°¢
1000 +— S B
75°C 100°C 75°C
= 100°C 1000 | 125°¢C — 50 1+ 100°C
€ 800 - or T T = -
= —125°C - | N —125°C /
I | L x
x £, 800 | - 40 >
= \ v v @
g; 600 N =
wv
\\ 600 w 3p /,/
400 : /
\ 400 20 /
=
200 —
200 10 | : I i
0 0 0
0 2 4 6 8 10 0,001 0,010 0,100 1,000 10,000 0 2 4 6 8 10
Bias DC Voltage [V] Bias AC Voltage [Vrms] Bias DC Voltage [V]
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MEASURING CERAMIC CAPACITORS

Capacitance loss from DC Bias over time

DC-Bias over time

No DC-Bias
0

-10
-20
-30
-40

-50

Capacitane Loss [%]

-60

-70

-80
0.00001 0.0001 0.001 0.01 0.1 1 10 100 1000

Time [hours]
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Example of 885012208066:
2.2 uF, 25V, Size 1206

* C@10sec =1.10 uF = -50%
* C(@1h=0.83 pF=-65%

« C@1d-14d = 0.67 pF = -72%



BASICS OF CAPACITORS

Impedance Curve and Equivalent Circuit Model

Measurements

1000 ;

—Z|

s —
N
L

B

Z[Q],R[Q]

o N \\ ///
NGisicEs

S

0.001

100 1,000 10,000 100,000 1,000,000 10,000,000 100,000,000

frequency [Hz]

=

/

4

AC [%]

8 8 38 8 & 8 B ¢
/

0 10 20 30 40 50
Bias DC Voltage [V]

Equivalent Circuit + Model

RiSO / RLeak

ESL ESR

.subckt 1210 885012209073 _10uF 1 2
Rser 1 3 0.00803494307495

Lser 2 4 4.01881911E-10

Cl 3 4 0.00001

Rpar 3 4 5000000

.ends 1210 885012209073 _10uF

REDEXPERT®

s Fequency =0 Copacharce chang 00l Volage

&

impodanc  Freguency =0
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ELECTROLYTIC
CAPACITORS
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&0 nowoea: SCHWARZ eter
v e s @ 5 8 G s § LCx200- LR M

& Functions Setngs Ee]

ALUMINUM ELECTROLYTIC CAPACITOR SPECIFICATION
WCAP-AIG8 — Snap-In Alum Electrolytic 82 uF + 20%; 450 V(DC): =\ | e SE |o%sS%7SS2S

i -83

s

Dimensions: [mm] Recommended Hole Pattern: [mm] Electrical Properties:
F Test conditions Value Unit | Tol
Capacitance c 0.25V/ 120 Hz/ +20 °C 82 WF | £20%
Rated Voltage Vi 450 V(DC) | max.
Surge Voltage Vs | 1000 cycles @ 20 °C 495 V() [ max.
Leakage Current lea | 5min/ +20 °C 738 pA | max.
Dissipation Factor DF |0.25V/ 120 Hz/ +20 °C 20 % max.
Ripple Current leppi | 120 Hz @ 85 °C 900 mA | max.
ESR Resg | 0.25V/ 120 He/ +20 °C 3230 mQ | max.
Electrical Properties:
Scale - 1:1.25
- Properties Test conditions Value Unit | Tol.
Schematic:
' Capacitance C 10.25V/ 120 Hz/ +20 °C 82 uF | +20%
-+
General Information: "\ Rated Voltage Vq 450 V (DC) | max.
Vent ‘Auminum Wggtrolytic Capacito
under cover I ST NQ‘ R PE— Surge Voltage Vg | 1000 cycles @ 20 °C 495 V(DC) | max.
| (inorina packaging 5 W\\Sﬁ cosmwessi || Leakage Current leak | 5 min/ +20°C 738 uA | max.
_ Endi 2000 h - - .
| + e X Dissipation Factor DF | 0.25V/120 Hz/ +20 °C 20 % | max.
L Test conditions of electrical properties: +20 °C, 35 % rH if mwifie{! differently -
FIT according to separate documentation \ Rlpple current lRIPPLE 120Hz @ 85 °C 900 mA max.
- Surge Voltage: charging time 30 s, discharging time 330 s for a ¢
Seale 1123 N ESR Resg | 0.25V/ 120 Hz/ +20 °C 3230 m() max.
WCAP-AIGS Aluminum Electralytic | #4402s0e2oussonsicason
. Capacitors
WURTH
861011484008
YOU EXPECT eiCap Vald | 110

ic ecpipmen onk Tris product s o ahorza or Lse necpipment where  igher sty streln e ekl sandard s especialy e e prck s easonsbly expectod o Gause evere parscrul ury o e, eos he e eve exzculad n agroemet speciically povering such use. Moreaver Wi Elekronk oo G
Semepace, avaton, nuckas Canwl, SLOMENE, VaNSPONEDOn, Tanspartton sign, dsseer preverticn, meicl, publc nfation network t.. Wirth Elcrork etSos Gt & Co K3 must be rfrme sboutthe e f such sage bfore e esign-n sage, I atinon, sffcient realty svauation chiecks for safety st be percemed on svey sectoni:
lincdons r perbemance
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ALUMINUM ELECTROLYTIC CAPACITOR SPECIFICATION

Ripple current is more than you expect — Multipliers in page 3

Multiplier for Ripple Current vs. Frequency

Voltage [Vg]/ Frequency [Hz] 50 (60) 120 300 1K 10K 50K-100K
63=<V; <100 0.88 1.00 1.07 115 155 15

160 < Vp <250 0.81 1.00 1.17 1.32 1.45 [1Ith
P—

315 =V <600 0.77 1.00 1.16 1.30 1.41 1.43
Lifetime Performance:

Test Conditions | Useful life Endurance Shelf Life

Lifetime 5000 h @85 °C 2000h @85 °C 1000h@ 85 °C

Voltage VR appiied VR appiied None

Current Ia Ia None

AC < +20 % of initial measured value | < =15 % of initial measured value | < +15 % of initial measured value

< o initi < 9 ifi ; s

DF ;al?igo o of the initial specified val1uz35 o of the initial specified < 175 % of the initial specified value
Leakage < the initial specified value < the initial specified value < the initial specified value

Current

Failure Rate <0.01 %/ 1000 h

c t Before measurement: Restore capacitor

D to 20 °C, apply for Vg for 30 min.

Multiplier for Ripple Current vs. Temperature:

oo % s ]

This is only for calculation. Changes of other conditions will influence the lifetime. The lifetime calculation has to consider the application
specific parameters which are applied to the capacitor. (e.9. ambient temperature, ripple current)

2 lls

* Frequency Multipliers

= Available for electrolytic, polymer and hybrid
= Related to lower ESR and lower VVpp at high freqg.

= Temperature Multipliers
= Only for Snap-In and Screw Termination

= Higher self-heating allowed at low operating temp.
= NOTE: It WILL affect lifetime!

= Example
= Datasheet: 9500 mA @ 120 Hz @ 105°C
= My application: 20 kHz ripple at 60°C
= 900 *1.41*1.55=1967 mA @ 20 kHz @ 60°C
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ALUMINUM ELECTROLYTIC CAPACITOR SPECIFICATION &;“ I %,
Lifetime Perfomance Information Table (page 3) % i]

Multiplier for Ripple Current vs. Frequency

Voltage [Va)/ Frequency [Hz] 50 (60) 120 300 1K 10K 50K-100K = Endurance
63=V_ =100 0.88 1.00 1.07 1.15 1.15 1.15 - .
e - v - — e = = Test conditions that must be fulfilled
315 <V = 600 0.77 100 118 15 141 143 = This is the basis for lifetime calculations
Lifetime Performance: = End of life conditions are restrictive
T [ — - S — T |
Lifetime 5000 h @ 85 °C 2000 h @ 85 °C 1000 h @ 85 °C
Voltage VR applied VR appiied Mone =
— : - — = Useful Life
AC < +20 % of initial measured value | < +15 % of initial measured value | = +15 % of initial measured value n Onl\l for Snap_ln and Screw Termination
DF faﬁgﬂ % of the initial specified vsal‘léﬁ%oflrﬁinitial specified < 175 % of the initial specified value . Longer useful ||fe than endurance
tff::‘:,ﬂ" < the initial specified value < the initial specified value < the initial specified value » End of life conditions have |arger margins
Fallwe Rets  [EROIRREIIONT = NOTE: Includes increased failure rate!
Before measurement: Restore capacitor
Comment to 20 °C, apply for Vi for 30 min.
Multiplier for Ripple Current vs. Temperature: = Shelf Life
Temperature [°C] 45 65 85 oy - .
Multplir — — 1 = Additional unloaded specification
This is only for calculation. Changes of other conditions will influgnce the lifetime. The lifetime calculation has to consider the application [ Test iS |ess severe th an endurance

specific parameters which are applied to the capacitor. (g.g. ambient temperature, ripple current)
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(2 httpsy//redexpert.we-online.com/we-redexpert/en/#/redexpert-embedded

@ L EXPERT  Alum. Electrolytic / Alum. Polymer / Hybrid Polyn
"Q Filters: Va2 400V 0 uF 300 79itemns £
C]
-| |- *"  Order Code Y i Y Technology " Series Description ¥ € To... % Wg BF: 5 70°C@20.. % SpecifiedMax: lgipple 0 Beak Y Tmin W Tmax W | Lifetime %7 Asse.. %Y Width. " Height % Lengih *
2! P
Lifeti

cal|:u‘|r:t:,, u <+ 861021485025 WCAP-AIGS o) Alum. Electrolytic Snap-In - General Purpose #10... 270 pF 120% 450V <20 % 351A 1.48A@120Hz@105°C 2.43mA -25°C 105 °C 2000.0h Snap-In 51.0 mm

+» 861021486030 WCAP-AIGS o) G]  Alum. Electrolytic Snap-In - General Purpose +10... 270 pF 120% 450V <20 % 351A T.4BA @120 Hz@105°C 2.43mA -25°C 105 °C 2000.0h Snap-in 42.0 mm
A e e T e e o e e e e o et e e S

<+ 861011486021 WCAP-AIGS Eor) Alum. Electrolytic Snap-In - General Purpose +83°C 270 uF +20% 430V <20 % 334 A 200 A@20Hz @8BS °C  2.43mA -25°C 85.0°C 2000.0h Snap-in 37.0 mm

<» 861221486020 WCAP-AIES

Alum. Electralytic Snap-In - Long Life +85°C 270 pF +20% 450V <20% 317 A 190 A @120 Hz @B5°C  1.05mA -259C 850°C 3000.0h Snap-In 30.0 mm

[

Alum. Electralytic Snap-In - Long Life +85°C 270 pF +20% 430V <20% 316 A 189A@120Hz @8BS °C  1.05mA =25°C 85.0°C 3000.0h Snap-in 35.0 mm

£+861141485018 WCAP-AIZH Alum. Electrolytic Snap-In - Long Life +105°C 270 uF +20% 450V <20% 3.03 A 128 A@120Hz @105°C  1.05mA -25°C 105°C 3000.0h Snap-In 40.0 mm

[«

i
861221485016  WCAP-AIE8
i
o)

<> 861141486021 WCAP-AIZH

[

Alum. Electrolytic Snap-In - Long Life +105°C 270 pF +20% 450V <20% 303 A 1.28A@120Hz @105°C  1.05mA -25°C 105°C 3000.0h Snap-in 35.0mm

Snandn 51 N

861021485025 861021486030 861011485017 X

WCAP-AIGS WCAP-AIGS WCAP-AIGE
270 F - 430 V 270 uF - 450V 270 uF- 430V

1 kQ 1k} 25 35x
. 200 kit 700

Impedance
Multiplier Factor for Ripple Current

Multiplier Factor for Ripple Current

T T T 1 1mo T T T 1 > \
1kHz 10kHz 100kHz 1 MHz 10MHz 100MHz 1GHz 100 Hz 1kHz 10kHz 100kHz 1MHz 10MHz 100MHz 1 GHz O 1 kHz 10 kHz 100 kHz

Frequency Frequency Frequency Temperature

Q, Search Redexpert DEMO




VOLTAGE RATINGS OF
DC CAPACITORS

Different technologies, different limitations
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VOLTAGE RATING AND VOLTAGE DERATING

Case: Film Capacitors for DC Applications

Electrical Properties:

Properties Test conditions Value Unit | Tol. . . .
Capacitance C | 1V/1Kiz+0.2kHz 3 uF | +5% = QOperating voltage affects lifetime
Rated Voltage Va |upto85°C 1000 V (DC) | max. in Combination Wlth ambient
Rated Voltage Vi | @105°C 730 V (DC) | max. o
o temperature + humidity
Voltage Derating: Lifetime (Typical Curve):
120% ¢ - : I 130% 1 .
e | ——— | - e — $mmanss = To achieve longer operating life, it
' | | | | is possible to derate voltage for
g T 10% - (N, .
g N P high temperature
S S 00% e C \
3 90% — \ g _ \\‘ v A
EE 2 oo% \‘\ Vg(T)
E 80% g [ \\\ | v
- S o | i peak+
8 2 B{M’: .\? /\/\/\/\ I\/p—p
% 70% — E Vpeak— /
& § 70% = S -——— “ |
60% | EN— — | ' ; \‘\
| | } 60% \‘
50% + | : | 50% A “‘. |
49 50 80 L 80 % 100 1000 10000 100000
Temperature [°C] Expected Lifetime [h] >
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VOLTAGE RATING AND VOLTAGE DERATING

Case: Ceramic Capacitors / MLCC for DC applications Case: Aluminum Electrolytic/Polymer

9%& LR E

S §

= DC Voltage have significant impact in Class Il ceramic = DCVoltage has a dielectric reforming / healing effect
capacitors = [solation is increased and leakage is reduced

= Limited impact of voltage on lifetime = Performance not affected

= Surge voltages and overvoltage may produce = Lifetime only affected in high voltage (>160 V)
microcracking capacitors

= Up to factor 125% for
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VOLTAGE RATING AND VOLTAGE DERATING

Case: Supercapacitors - Electric double layer capacitors

= DC Voltage have a clear impact in
the useful life of EDLCs:
= Higher voltage up to rated
voltage will accelerate
capacitance loss over time

= Use at higher voltages may be
acceptable if capacitor
temperature is low

= (Check our Application Note:
“SN012 How does a
Supercapacitor age? Lifetime
Model of Electric Double Layer
Capacitors”

Electrical Properties:

Properties Test conditions | Value Unit Tol.
Capacitance C 10mA/F 50 F +30%/-10%
Rated Voltage Ug |@65°C 2.7 V (DC) max.
Rated Voltage Ug |@85°C 2.3 V (DC) max.
Surge Voltage Us |@65°C 2.85 V (DC) max.
100% ‘gg E
o [0 -
0% g 20°C
80 % 2 -10 °C
70% 5 0°C
60% & 10 °C
50 % g ;8 E
0 ()]
40 % 2 40 °C
0 (W] o
30% o 50 °C
20% 2 60 °C
0% g 70 °C
(2 o o

00V 0.4V 08V 1.2V 16V 20V 24V
Voltage
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Temperature



https://www.we-online.com/en/support/knowledge/application-notes?d=sn012-how-does-a-Supercapacitor-age&srsltid=AfmBOooQDVV09rKKdu-ZLpEUuRTdjpaIE_c6l9l6CfK3-l3pOvwB5Mdv
https://www.we-online.com/en/support/knowledge/application-notes?d=sn012-how-does-a-Supercapacitor-age&srsltid=AfmBOooQDVV09rKKdu-ZLpEUuRTdjpaIE_c6l9l6CfK3-l3pOvwB5Mdv
https://www.we-online.com/en/support/knowledge/application-notes?d=sn012-how-does-a-Supercapacitor-age&srsltid=AfmBOooQDVV09rKKdu-ZLpEUuRTdjpaIE_c6l9l6CfK3-l3pOvwB5Mdv
https://www.we-online.com/en/support/knowledge/application-notes?d=sn012-how-does-a-Supercapacitor-age&srsltid=AfmBOooQDVV09rKKdu-ZLpEUuRTdjpaIE_c6l9l6CfK3-l3pOvwB5Mdv

CAPACITOR MEASUREMENTS AND SPECIFICATIONS

Summary

Read the datasheet!

= Added value single PN Datasheets
= (Conditions and certifications
= (autions and warnings

Recommended Land Pattern: [mm] Electrical Properties:
Properties Test conditions Valve Unit | Tol.
tedvotage ;
=t oy Y [onommez
Y e
. Duspsbmroaw | & [0zv 2000
H L/ - ,
2] 02
w0
Scale-25.
34 Schemati
’ General Information:
» IH T
Sorage Canctions
\ _ s
9 p IH+ Molsture ety Level (4S1)
scae
5 o= [=]- [ <o
—— WCAP-HSG5 Aluminum Hybrid | < ose7ssoicrece
WURTH Polymer Capacitors
WE R
YOy Expect I z : |
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Check REDEXPERT®!

Capacitance / DC-Bias Voltage =0

12 pF
1 UF -y
800 nF

600 nF

Capacitance

400 nF A

200 nF

OF

oV 10V 20V 30V 40V 50V 60V
DC-bias Voltage

= Additional measurements
= Ratings and calculators
» redexpert.we-online.com
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Ask the experts!

= (Contact your Sales Representatives
Or Field Application
Engineers

! .':annlchhelfen?
= \Nebsite Chat:

(also, in REDEXPERT)

= Ask for support
= Request special
measurements

= (Contact me;:
= Jon.izkue-rodriguez(@we-online.de
= Find mein LinkedIn



http://redexpert.we-online.com/
http://redexpert.we-online.com/
http://redexpert.we-online.com/
http://redexpert.we-online.com/
mailto:Jon.izkue-rodriguez@we-online.de
mailto:Jon.izkue-rodriguez@we-online.de
mailto:Jon.izkue-rodriguez@we-online.de
mailto:Jon.izkue-rodriguez@we-online.de
mailto:Jon.izkue-rodriguez@we-online.de
mailto:Jon.izkue-rodriguez@we-online.de

Questions

& Answers

We are here for you now!
Ask us directly via our chat or via E-Mail.
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