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Welcome to the World
of Electronic Components and Modules
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EPCOS is a leading manufacturer of electronic components, modules and
systems. Our broad portfolio includes capacitors, inductors and ferrites, EMC
filters, sensors and sensor systems, nonlinear resistors, and arresters, as well as
SAW and BAW components and RF modules. As an innovative technology-driven
company, EPCOS focuses on technologically demanding growth markets in the
areas of information and communications technology, automotive, industrial, and
consumer electronics. We offer our customers both standard components as well
as application-specific solutions.

EPCOS has design, manufacturing and marketing facilities in Europe, Asia and
the Americas. We are continuously strengthening our global research and
development network by expanding R&D activities at our production locations,
primarily in Eastern Europe, China and India. With our global presence we are
able to provide our customers with local development and manufacturing
know-how and support in the early phases of their projects.

EPCOS is continually improving its processes and thus the quality of its products
and services. The Group is ISO/TS 16949 certified and remains committed to con-
stantly reviewing and systematically improving its quality management system.
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The following applies to all products named in this publication:

1. Some parts of this publication contain statements about the

suitability of our products for certain areas of application.
These statements are based on our knowledge of typical re-
quirements that are often placed on our products in the areas of
application concerned. We nevertheless expressly point out that
such statements cannot be regarded as binding statements
about the suitability of our products for a particular customer
application. As a rule, EPCOS is either unfamiliar with individual
customer applications or less familiar with them than the cus-
tomers themselves. For these reasons, it is always ultimately
incumbent on the customer to check and decide whether an
EPCOS product with the properties described in the product
specification is suitable for use in a particular customer application.

. We also point out that in individual cases, a malfunction of

electronic components or failure before the end of their usu-
al service life cannot be completely ruled out in the current
state of the art, even if they are operated as specified. In cus-
tomer applications requiring a very high level of operational safe-
ty and especially in customer applications in which the malfunc-
tion or failure of an electronic component could endanger human
life or health (e.g. in accident prevention or lifesaving systems), it
must therefore be ensured by means of suitable design of the
customer application or other action taken by the customer (e.g.
installation of protective circuitry or redundancy) that no injury or
damage is sustained by third parties in the event of malfunction
or failure of an electronic component.

. The warnings, cautions and product-specific notes must be

observed.
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. In order to satisfy certain technical requirements, some of the

products described in this publication may contain sub-
stances subject to restrictions in certain jurisdictions (e.g.
because they are classed as hazardous). Useful information
on this will be found in our Material Data Sheets on the Internet
(www.epcos.com/material). Should you have any more de-
tailed questions, please contact our sales offices.

. We constantly strive to improve our products. Consequently, the

products described in this publication may change from time
to time. The same is true of the corresponding product specifi-
cations. Please check therefore to what extent product descrip-
tions and specifications contained in this publication are still ap-
plicable before or when you place an order.

We also reserve the right to discontinue production and
delivery of products. Consequently, we cannot guarantee that
all products named in this publication will always be available.

The aforementioned does not apply in the case of individual
agreements deviating from the foregoing for customer-specif-
ic products.

. Unless otherwise agreed in individual contracts, all orders are

subject to the current version of the “General Terms of De-
livery for Products and Services in the Electrical Industry”
published by the German Electrical and Electronics Industry
Association (ZVEI).

. The trade names EPCOS, BAOKE, Alu-X, CeraDiode, CSMP,

CSSP, CTVS, DeltaCap, DigiSiMic, DSSP, FormFit, MiniBlue,
MiniCell, MKD, MKK, MLSC, MotorCap, PCC, PhaseCap,
PhaseCube, PhaseMod, PhiCap, SIFERRIT, SIFl, SIKOREL, Sil-
verCap, SIMDAD, SiMic, SIMID, SineFormer, SIOV, SIP5D,
SIP5K, ThermoFuse, WindCap are trademarks registered or
pending in Europe and in other countries. Further information will
be found on the Internet at www.epcos.com/trademarks.
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Please read Important notes on page 4 and Cautions and warnings on page 70.
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Surge Arresters

SEHREE

Excessive voltages and the resulting surge currents can
damage or even destroy communications equipment,
data transmission and energy supply systems. Injury to
human beings cannot always be excluded either. Such
excessive voltages may be due to a number of factors.
They include:

— Atmospheric fields and discharges (thunderstorms)

— Inductive coupling from power supply lines,
e.g. triggered by switching processes

— Direct contact between communications and power
supply lines

— Electrostatic discharges

Gas-filled surge arresters offer optimal protection in these
cases. They limit surge voltages quickly and safely to
uncritical values and reliably discharge any dangerous
currents that may occur.

At the top with competence and know-how

Our manufacturing plants supply an extensive range of
surge arresters, meeting the most diverse requirements
of our customers. Thanks to our international business
operations, we have developed a significant advance in
the sector of overvoltage protection. Our involvement in
national and international committees enables us to play
an active role in questions of standardization.
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T ERA TR L. ATESEBRMERT
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Please read Important notes on page 4 and Cautions and warnings on page 70.
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Surge Arresters

SEHEE

Tried and tested millions of times over

Our customers include many international manufacturers
and suppliers of telecommunications systems and manu-
facturers of surge voltage protection devices and installa-
tions. They appreciate our extensive range of types,
which enables high flexibility in matching to the most di-
verse circumstances. They rely on the standard of quality
with which we manufacture our arresters in large num-
bers, more than 100 million items annually.

The development of our surge arresters is based on
international standards such as ITU-T, K. 12, |[EC 61643-
311 (EN61643-311), IEC 61643-11 (EN 61643-11), RUS
PE-80/IEEE 465.1 and DIN VDE 0845, Part 2. They are
also used to enable modules/equipment to meet various
regulatory requirements including ITU K20/K21, IEC
61000-4-5, Telcordia GR1361/GR974/1089.

Customer requirements are our first priority

Our aim is to work together with our customers to provide
optimal solutions for their applications in surge-voltage
protection. We do this on the basis of our range of
standard types, but are equally interested in responding
to new requirements. If you have any questions on surge
arresters, do not hesitate to contact us. Our experienced
specialists will be happy to give you comprehensive
advice.

J:Eﬁ))’tﬁ@iﬂl'ﬁiﬁ
ERNERRRETSE

1J*FTLX&/E/%EELE{%?FW%$D LETIER. XERS
TAREARNENTRERSHE, TURBFELER

EizENEERAFIERH

BHE. RAGEHZLRTNRERE. RI\BXLIRAE
NEREBEFWBE, BFEEFNHEBIIZR.
EZERISAEMEENATETUTERRAE: TU-T.
K.12. IEC 61643- 311 (EN 61643-311) . IEC 61643-
11 (EN 61643-11) . RUS PE-80/IEEE 465.1 X &DIN
VDE 0845, Part2. SR EAERSAMEE £, FiX
Lo &0 DUBESFEAMER, MITU K20/ K21 | IEC
61000-4-5 % Telcordia GR1361/ GR974/1089.

RARE: FRRERMLSL

EZERFHBERESEAHES N, RBREMPREM
RILHBRGTR. NEZRREANFARSEREFRX
—I EERRBFSNFNEMEIEE. MRENSE
MEBEEREEARED, BEENSARNTHKR. EBERE
RRERFTABRBEHT AR,

Please read Important notes on page 4 and Cautions and warnings on page 70.
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Surge Arresters

SEHEE

Surge arresters in brief

Gas-filled surge arresters operate on the gas-physical
principle of the highly effective arc discharge. Electrically,
surge arresters act as voltage-dependent switches. As
soon as the voltage applied to the arrester exceeds the
spark-over voltage, an arc is formed in the hermetically
sealed discharge region within nanoseconds. The high
surge current handling capability and the arc voltage,
which is almost independend of the current, short-circuit
the overvoltage. When the discharge has died down, the
arrester extinguishes and the internal resistance immedi-
ately returns to values of several 100 MQ.

The surge arrester thus meets almost perfectly all re-
quirements made on a protective element. It reliably
limits the overvoltage to permissible values, and — under
normal operating conditions — the high insulation resis-
tance and the low capacitance contribute to the fact that
an arrester has virtually no impact on the system to be
protected.

Key characteristics

70 ... 5500
max. 100

B DC spark-over voltage
B Impulse discharge current (8/20 ps)
B Impulse discharge current

(10/350 ps)

B Alternating discharge current (1 s)

V

kA

max. 100 kA
max. 20 A
A

B Alternating discharge current (0.2 s) max. 300

M Arc voltage max. 35 V
M Insulation resistance min. 1 GQ
W Capacitance min. 0.5 pF

SHEHRERT

SHE BRSNS R —uﬁS%fEJI'ﬁIEIT’E
MNBSHNAEER, SBEREERSTESIFX. —
TEMEIMEENEEBIEFEE, FHONEXES
AEZEBWATMEIN. SIRBERVIEE DML FIRT
FERIRAYERINEE R 1 BB R AR R . é’lﬁf(EE,:ﬁ, MEE
JEIK, PIEBERBE 37 BNIR B4 B JKBR

SEE BRI R RIP T A E K.
RESS AT B I O] S PR I E A VPRV BUESE R, #H?'i'
EFTHEFMHT, BTSLZENMREEERNE, KE
EXNRRFHNREFASEIRLENT W,

Please read Important notes on page 4 and Cautions and warnings on page 70.
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BEREFHE 70 ...5500 V
W OB EHAER R (8/20 ps) B&AE 100 KA
W AR R (10/350 pis) B&AE 100 KA
B THEEER (19) BAE 20 A
B TR ER (0.29) &AE 300 A
W FEE &AK{E 35V
W B2 RA BME 1 GQ
mER &/NME 0.5 pF
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Overview of Type Series
BRI —mk

2-electrode arresters Latest data sheets are available at www.epcos.com/arresters
:WEEE BHEBE www.epcos.com/arrestersIE Bl T MEH
" " 1 i -
o | D E |l | B2 @ (B @ | D | B | eed| B
i
p13)
o SR S20 S50 S80 S30 ES EM M5 EC EF A6/N8 A7 A8 A83 \'Al
03) RER" SMD types i E Light duty /VIHEE Medium duty FHZHEE Heavy duty XT)%
= KA/A 25/25 5/25
E 0.5/05 | 5/5 | 20/20 2/2 [25/25(2/2;15|5/5 | 5/5 | 5/5 |10/10|10/10|20/20 | 20/20| 20/20
2 SMERS
O mm (@ x h) 3.2x1.6x1.6 | 5.7x5x5 | 8.4x8.4x6 [4.5x3.2x2.7| 4.7x4 5.5x6 5x5 8x6 8x6 8x6 8x8 8x6 8x20 | 11.8x17.4
ik 28 28 28 29 30 31/32 33 34 40 35 38/39 36 37 4
VsdeN 2 (V)
75
920
150
170
200
230
250
260
270
300
350
400
420
470
500
600
800
1000
1400
1500
1600
2000
2200
2500
3000
3500
3600
4000
4500
5500
Typical Customer premises equipment such as DSL modems, WLAN routers, TV sets and cable Crossover junctions C_)verhead_ lines and installla-
applications modems for overhead cables, }(Io?s h;;aljtlmilharly tsusciritlble
FAIRSE, IDSLIEHIMIAE . WANB S . AL SR AR underground cables, 3 AT T8 HEe S S
BRI A : e - Isocg;t;gn;;rotectlon in exposed
tion e e -
RECERSTEE| HE NEAERR RO
BB | BRI | R
Surge arresters are usually classified by their discharge capability. SRR SR SRR A B 42,

The overview above relates type series to discharge classes and shows the available voltage ratings. ) AR 46 7= S 9 U2 R F AT 7 SR BE FR AT SR I 51 1 o) F RO B R 1.
According to their discharge class the individual type series can be assigned to typical applications. RIEMRER], SN RESREI T MEREISHENA .

1) Surge current: 10 x 8/20 ps wave in total; AC current: 10 x 1s / 50 Hz in total 2) Nominal DC spark-over voltage
1) SRIBERIR: 10 x 8/20 ps B BRI, THEBIR: 10x 15 /50 Hz B8R 2) IR EREFEE
Please read Important notes on page 4 and Cautions and warnings on page 70.
8 BIRFANNEEREE, UREBTOMNHEFLEELE. © EPCOS (Shanghal) Ltd 2011
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3-electrode arresters Latest data sheets are available at www.epcos.com/arresters
- WEE%; EE B www.epcos.com/arresters#EBUR ST HIE S
e ﬁ ﬁ a ﬁ E ——
SR EK EZ T9 ER EK T3 T8 T2 T2/T5 T6
RER Y
KA/A 10/10 B/ 5Y45 10/10 10/10 10/10 10/10 20/10 20/10 20/20
(US spec.)
SME R
mm (@ x h) 8.3x14 5x7.6 5x7.6 6.3x8.1 6.8x10 6x8 8x10 8x10 8x10 9.5x11.5
it 41 42 43 44 45 46 47/48/49 50/51 53 52
VsdeN 2) (V)
75
90
150
230
250
260
300
350
420
500
600
650
Typical Main distributor Underground cables Crossover junctions for overhead cables, Overhead lines and installations
applications and subscriber and private branch underground cables, subscriber protection particularly susceptible to
protection in exchanges in densely Y TR B 4 N4 lightning threats, subscriber
BRI regions with high populated regions RERUM TRMFREIIARKES protection in exposed
frequency of as well as main locations
lightning strikes distributors ERAENAD T EE R
ELFEIERRE }\Dﬂi%ﬂzlzﬁ}ﬂﬂ’\] B, NEAERENBHLER
HHBREANE | RTEENUAD .

B RMAIRRI | TRULNR ERLR

SHHEERERELRREND K.
L AR 7= 9 B S R B AN S R R R I 5 T A B R R AE
RIEMRRA, LA RESFITUERE BN A L.

1) Surge current: 10 x 8/20 ps wave in total; AC current: 10 x 1s / 50 Hz in total 2) Nominal DC spark-over voltage
) /ﬁ/% EE,/}IL 10 x 8/20 }JS:c,\ /}IL/BZ IfﬁEEI)IL 10x 1s/50 Hz /'_E‘,'\Eﬁ/ﬁ 2) *TTWE7)2IT.3:T§ EEJ_‘TS
Please read Important notes on page 4 and Cautions and warnings on page 70.
© EPCOS (Shanghai) Ltd 2011 BRREATNNEERGE, WRETOTNNHEMEL. 9
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Overview of Type Series
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AC power line protection Latest data sheets are available at www.epcos.com/arresters
&ﬁf%ﬁﬁﬁ*ﬁ HEEE www.epcos.com/arresters3REU SR STRIFE B
w . S = =
- ~d PO E
i
1
. BSHS VAl D20 L1 H3 M5 A8
% RAER Max. duty BEATI®
o= 1 &Il 1&11 | | &l 11&11
= SMERT
S mm (@ x h) 12x17 20x4 30x12 30x30 5x5 8x6
o i) 54/55 54 54 54 55 55
Vsch 2 (V)
70
90
150
200
230
250
300
350
420
500
600
800
1000
1400
1800
Typical AC power line protection, class | &I AC power line protection, class Il & llI
applications | | 0 1535 A B R4 R D RN 7 B IR L AR
AR

Protection class to EN 61643-11.
See product profile for 500 V and 800 V types. Types for other listed voltages are available on request.

RIPERFFEEN 61643-11.
J1500 VAI800 VKA = a4 . HEFIBEENE ST EH.

1) Nominal DC spark-over voltage

1) ARG FEE

Please read Important notes on page 4 and Cautions and warnings on page 70.
10 BIRFANNEEREE, UREBTOMNHEFLEELE. © EPCOS (Shanghal) Ltd 2011
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Applications
vz F

Overhead lines

ERE L

Subscnber

~Ip

Subscrlber Street cabinet

HILFFRAE

fﬁ Telephone cable

S BIE%

e .
) ZH.
Modem

LAN, ﬂ%]ﬁihﬂ%%
Network /&1
terminals X 48 £& %

Regenerator

BE

RAB0363-E-E

Gas-filled surge arresters are classical components for
protecting the installations of the telecommunications.
It is essential that IT and telecommunications systems -
with their high-grade but sensitive electronic circuits - be
protected by arresters. They are thus fitted at the input of
the power supply system together with varistors and at
the connection points to telecommunication lines. They
have become equally indispensable for protecting base
stations in mobile telephone systems as well as extensive
cable television (CATV) networks with their repeaters and
distribution systems.

These protective components are also indispensable in
other sectors:

M In AC power transmission systems, they are often used
with current-limiting varistors

M In customer premises equipment such as DSL modems,
WLAN routers, TV sets and cable modems

M In air-conditioning equipment

The integral black-box concept offers graduated protec-
tion by combining arresters with varistors, PTC thermis-
tors, diodes and inductors to create an ideal solution for
many applications.

PSTN (CO) Cellular phone network
PN HETIRER TR L% BB IEML
== (][
|

Base stations, Mobile exchanges, Multiplexer units

Hih, Baiiiil. BT cRE

Subscriber

AR

CATV amplifier 4

B4 B ABARE
Y~ S
4

Telephone cable E33iE%:
I Coaxial cable [E4HER 45
I Optical fibre Y4 B8 45

SHEBEERRFPEBERENERBTTH. TS
FEERZTHRERE TRELIAMBERP. WHE
EMESEE-—EREEBRRAFENAN G AR ERE
FEENEER. ERPENBEMNRFEHREE UL EH
%u%ﬁﬁﬁ%4Mﬁ%%ﬁM%(CmV)ﬂﬁmT
TP,

XERPENBFrHEREMCRSOERSEEN:

| EX/}IL%’T‘?#? LEF', Eﬂ]léﬁr%ﬁﬂm}i%lzﬂ—ﬁ'fﬁﬁﬁ

B BR¥%KRE, WMDSLAT BIE=R . WLANES H =% .
B AL 4RI R R

H EERE

ZARETIES, BIOBNBEMEHEE. PTCHRE

B, ZRENEBESESE—E, SIEHERANR

PRBBRTTR.

Please read Important notes on page 4 and Cautions and warnings on page 70.

© EPCOS (Shanghai) Ltd 2011
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Telephone/fax/modem protection

&/ R EHL/ AR AR R

Typical / BRI 7= 5:
© 230-V arrester/i B &
o 350-V arrester/sHE &

Two 2-electrode arresters

AR E

alTp o *
ali é}

b /Ring *
b/ 3%

Arrester .
RWEE Protected device

ZRIRE
Ground / i

RAB0200-5

One 3-electrode arrester
— N ERERE

a/Tip
alif

Arrester
Ground E

b/Ring
b/

RABO201-S Protected device / ZRIFE &

Fig./ B 1

Telephone/fax/modem protection

Telephones, faxes and modems are equipped with so-
phisticated but sensitive electronics. Typical circuits used
to protect them with surge arresters are shown in Fig. 1.
These arresters protect against common-mode inter-
ference voltages, i.e. surge voltages that appear in both
lines to ground. In the event of an overvoltage, the arrester
protects both exchange lines by conducting the surge
current away to ground.

Signal line protection

Signal circuits are often run with no ground conductor.
A 2-electrode arrester circuit located between the two
signal lines prevents the formation of large potential
differences at the input of the equipment to be protected
before they can cause any damage (Fig. 2). This circuit
offers differential-mode protection.

Signal line protection

RS &K

Typical / SR 7=

e 75-V arrester/i B &
e 90-V arrester/i B &
 230-V arrester/i B &

Arrester
REBE

Protected device
RRIFRE
RAB0202-A

Fig./ & 2

A&/ FEH/ BHIRRRRR R

MEBEZHBIE. FEVMATNRARESRENSET
RE. VARARBERFPXERENATEREN
B, SEFEETRPREIJAETINEET W, MH
RAERFRBEANRBEE. IREATENER
BUER B R L O 0 4t 0B M T AR 3P SR AT e B

RS &R

ESEEEEXFRMSE. NTREFESHZEN—
PMERPEBERRE T UAEZRIPREBNREBIRRE
Z B REBAZERN (LE2) . ZBHREHER
&P,

Please read Important notes on page 4 and Cautions and warnings on page 70.

12 BHREANNEREE, NRETORNHNEMES.
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Basic circuit configurations

EXRpiE

RAB0205-Y RAB0206-G
Fig. /B3 Fig. /& 4

RAB0209-E RAB0210-R

Fig./ 7 Fig./E 8

Protective circuits

The following basic circuits illustrate standard configura-
tions for surge arresters used in protection circuits for the
telecommunications sector. 3-point protection solutions
contain only an arrester whereas 5-point protection solu-
tions make additional use of current-limiting components
such as PTC thermistors.

3-point protection

3-point protection circuits are connected between the a/b
wires and ground and operate by conducting the voltage
surge to ground. Both 2-electrode (Fig. 3) and 3-elec-
trode arresters (Fig. 4) are used. Arresters with a failsafe
mechanism (Figs. 5 and 6) represent another alternative.
For further information about this variant see page 22.

5-point protection

A 5-point protection circuit contains a current-limiting
component, usually a PTC thermistor, in addition to the
arrester. The thermistor blocks further current flow
through it by assuming a very high resistance in the event
of an overcurrent.

Figs. 7 and 8 show circuits with 2 and 3-electrode
arresters, while Figs. 9 and 10 show variants with a fail-
safe mechanism (for details refer to page 22). However, it
may not always be possible to reset an activated ther-
mistor in systems with constant current feed.

RAB0207-0 RAB0208-W
Fig. /& 5 Fig. /B 6
a a'
o—¢— 7o

1 g
Gr?und

G, biuk2 3
A

b u—? b’
o 4— A
RAB0211-Z RAB0212-H
Fig. / & 9 Fig. / E10

RIPERER
THEARBEERAT VAR E AT BE SRR
PRPRESE. —inRIPBRTRNER—IREE,
AR RIP BRI R\ R IMRRTH, WIERE R
.

= fRiP

ZinRIP LB E R/ 0L, HFBIKERBARES
AN THEZRFER. 4% (E3) M=MMEE
(E4) BMEATHFB. HRERPFORBE (ES
Ee) MREA—MERX. EZFELNE22MT.

himtRIF

BMEEN, AWRIPERESERITH BEH
PTCHASEIE. HA4THARN, AHEMEZSMEIR
AR IEE KRB REI.

E7FESE TN EER _RM=MNBENBI, @
EOME10B X RRRP FHOMEEN A —HF
B GEREERE2T) . BR2, EHEEHRME

MERT, ERACENABBETERSREENRIAE
HURZS-
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CATV/Coax line protection

AC line protection

B/ FRBERRI

Typical / 823 :

e 145-V arrester/i B &
* 150-V arrester/i 8B &
* 230-V arrester/i B &

Shielding / $ME%
> /'\ />—O Conductor
v (VAR
Arrester
HEE
JT_ *
Ground / #14; RAB0203-I

Fig. / & 11

Cable TV/coaxial cable protection

Arresters are particularly well suited for protecting the
coaxial cables frequently laid in CATV networks, as they
do not disturb the system even at high frequencies thanks
to their low self-capacitance of typ. 0.5 to 1 pF. The ar-
rester is contained in the coaxial protection module where
it is connected between the central conductor and the
shielding. It is recommended to ground either the shield-
ing or the housing of the protection module, depending
on the application (Fig. 11).

AC line protection

Telecommunications installations as well as CATV ampli-
fiers, CB transmitters, home entertainment systems,
computers and similar equipment can be exposed to
voltage surges conducted via the power network. The
combination of a surge arrester and a varistor offers
proven protection in these cases. The phase and neutral
conductors are connected to ground potential of both
protection elements (Fig. 12).

EPCOS arresters can be used in SPD (Surge Protective
Devices), which fulfill EN/IEC 61643-11 class I, Il or Il
requirements.

LR ER OR T

Typical / #3 :

® 270-V arrester/for 110 VAC FF110 VACHI270 Vi EE &
 470-V arrester/for 230 VAC FiF230 VACHI470 ViR &
* 600-V arrester/for 230 VAC FIF230 VACHI600 VATE &
* 800-V arrester/for 400 VAC FJF400 VACHI800 ViR &

Line/ 8% o - o
Varistor
E&E A
Neutral o . o
5
Arrester /v
HEE o
Ground / #1%; o ® )
RAB0204-Q
Fig. / B 12
FLBN/ FHBRARP

SEBEEERIE AT A LERNE hHRHE LR
HTFREERERMNFTERET (—RA05E1 pF),
AEASIRSHAI N RFER TH. HEEETR
PRI S SAMINELER. RESGFEA, S
LRERIPRRAOIZ TS (E11) .

R R

BNKRERBELBUM AR . CBEER . KARKER
gt . BRI R AR &R oY BE S AR E 6B I PR R A OR
BEE. SEERASAREENESBRATY ERER
KA BRP . BEHEXRAMERP TR R E
HEMTLED (E12) .
ELEMNHRNEETHTHFAENIEC 61643-11 | . 1Al
RERHVRBRIPEE (SPD)

Please read Important notes on page 4 and Cautions and warnings on page 70.
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Lightning protection zone concept

R RIPR IS

Lightning current arrester Surge arrester Surge arrester
IR B TR R SHEREE SHEREE
Type 1/ £ F41 Type 2/Z£ 512 Type 3/ #Y3
= -] = -
| S— T — L
1l e _— ° =1 _—
INING
v
Ao
e o o | mE o o o | | -
H3*CI> V1*-XN | A8*-XP
L1*\& L1* M5*-XP
Fuse Arrester
Blizgu e
Inductor/Transformer q
. Z | Varistor
Bk ES /R FE4CE R RABO339-F
Fig./ & 13

N-PE arresters

In TT and TN-C-S systems the so called N-PE arrester is
positioned between neutral and protective ground where
it is exposed to the sum of the lightning surge currents
from all discharge lines. This means that — depending on
the classification of the building to the lightning classes
defined by DIN VDE 0185-305 — it must carry a direct
lightning current of 50, 75 or 100 kA of waveform
10/350 ps. To this must be added inductively coupled
currents with a waveform of 8/20 pys and a maximum val-
ue of up to 150 KA. The IEC 61643-11 standard specifies
a test program which includes both waveforms as well as
a sinusoidal follow current of up to 100 A that may occur
in the event of operation. The limitation of this follow cur-
rent to the duration of a half-wave, known as its lightning-
current discharge capability, is a key characteristic of the
arrester.

For products see pages 55/56.

N-PEIHE

FETTHTN-C-SREEH, FrBHIN-PEMBEWE TTLM
Rz 6, RETREMBMBLHRAIABRBE
. XEKE, ARIEDIN VDE 0185-30581 E I AMINE
LRI, T RUEHE10/350 usiEZHI50 . 7581100 kA
BERNBER. SHIIENS/20 psiEf . A{E H150 KA
HRNBEER. [EC61643-11tAERE 7 NRER,
BIEBEEUER T ES PR HIMNERSIA100 AMIE
SRR AR AT AR . SRR RN IS A (8] O PR R M AR
HNEBHERMEES], EREENTEREZ—.

= I BE55/56 T
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Basic construction of 2- and 3-electrode arresters

—RI=R R ERNER SN

Activating compound

)

Electrode Electrode
Bk Bk
Ceramic .
insulator %z?sgge Space
FELL LA -

Ignition aid

SHE RAB0213-P

The electrical properties of an open gas-discharge path
depend greatly on environmental parameters such as gas
type, gas pressure, humidity and pollution. Stable condi-
tions can only be ensured if the discharge path is shield-
ed against these environmental influences. The design
principle of surge arresters is based on this requirement.

A proven technique of connecting insulator and electrode
ensures hermetic sealing of the discharge space. The
type and pressure of the gas in the discharge space can
thus be selected on the basis of optimum criteria. The rare
gases argon and neon are predominantly used in gas-
filled arresters since they ensure optimum electrical char-
acteristics throughout the entire useful life of the compo-
nent. An activating compound is applied to the effective
electron emission surfaces of the electrodes, themselves
separated typically by less than 1 mm, to reduce the work
function of the electrons and to guarantee the stability of
the ignition voltage even after repeated current loads.

Gas-filled surge arresters feature an optimum relationship
between size, impulse discharge capability and a longer
than average useful life.

Center electrode ,c“

Electrode ,a“ dajg] B 4R ,c Electrode ,b“
Bk a“ FR b
Ignition ai Ignition aid
SHFH . SHFH
Ceramic insulator
[EE 4 2 ik RAB0214-X
Fig. / B 14

TRASENBBEMNBEIUMEEIRIRTHESH,
mMRERTE EOMKERMSERER. RAEER
BBESMIMRIPEF SEMPIMERRH R |, MFRRR
BN TEFRM. SEREENRITRENETHER.

RABGESBRFERAR, THREREEROSE
o AL, TOEFEREE R SENFERNES. = .
IRMBE B EREENERAF P HPERIET KER
SMeE, MM EESE. ABRRNERETRIE
HRBMELEY, BIREE—RNT1 mm, MRS
BYRHEN. AL, BEEESMEBREHERIE
TFBEENTRE.
FLNITNSERBEREIES T ERFPEHRE
B, RALL—MBEEERNEMRS®.

Please read Important notes on page 4 and Cautions and warnings on page 70.
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Basic construction of 3-electrode arresters with failsafe function

WRHRPF =B RENESRS

Short-circuit spring ~ Solder pill
GERE R mia R

Short-circuit spring Foil

mmER b-lal

RAB0215-F

To achieve excellent response characteristic at fast rise
times ignition aids has been attached to the cylindrical
internal surface of the insulator. It speeds up the gas
discharge by distorting the electric field. EPCOS gas
arresters thus feature a fast response characteristic with
high reproducibility. The electrical characteristics of the
arrester, such as DC spark-over voltage, pulsed and AC
discharge current handling capability as well as its service
life, can be optimized to the specific requirements of
various systems. This is achieved by varying the gas type
and pressure as well as the spacing of the electrodes and
the emission-promoting coating of the electrodes.

Variants such as the 3-electrode arrester with an external
short-circuit spring offer an application-specific solution in
the event of contact between telecommunications and
power lines. (For further information see page 22.)

RAB0312-N

Fig./ & 15

AFERE EF RIS REWME R, AEREERNLEE
WEREMINSES, BEEERNNZEEHDH, ES
M. EFERNFTIEREERFREM R
EeEUESEN. SUHBEENREIEN, WERTHF
BE. Mo AN ER BIRANIEBE RN G ap FRER R
BNRGERATHEBLM. XMAREBIRETSE
AR ) . BB ARIE)BE BOR BRI R SEEL
HERRMIMNBHEREBEA XREN=RRNLE, B
EEBEMEHE W EHEENREEHRERA. (FAE
BRE2271)
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Limitation of a sinusoidal overvoltage by a surge arrester

SRR EN T EIEZRAIRE

Vs Spark-over voltage Vs HEHEE

Vg Glow voltage Vg BIHEE
Va Arc voltage Va IIKEE
Ve Extinction voltage Ve JEINEEE
G  Glow mode range G EAmERX
A Arc mode range A IEHERX

Fig. 16a shows the voltage curve at the arrester and
Fig. 16b the current as a function of time when limit-
ing a sinusoidal voltage surge.

Fig. 16c The V/I characteristic of the surge arrester
was obtained by combining the graphs of voltage and
current as a function of time.

Protection principle

Generally, a spark-over occurs whenever surge voltages
exceed the electric strength of a system’s insulation. This
discharge limits the surge voltage and reduces the inter-
ference energy within a short period of time. As the arc
with its high current handling capability is ignited, it pre-
vents a further rise in surge voltage due to its low arc volt-
age of some 10 V. Gas-filled arresters utilize this natural
principle of limiting surge voltages.

viu 4

A -~

>

RAB00063

Fig. /& 16

E16aB T TIEENHEEMLZ, E16b#RTRH
1E 5% 38 B8 % A A9 BR R (8] R 4K

El16cE /B E/BIR- 6 & AT R FH AR R
ERBESEMT.

RIPRE

— Rk, BEHFEEBE R GEZAIT EIRER, HE
BRI FWE, Mg ERR G RBEEZRDT
Mg, YEARERLEENANIMLRER, BT
HBEEMR, RILHRES, MTFEETRBEEAEHE—
HEFt. SENBEFNHRX—BRRELI T XIRBE
EEFR .

Please read Important notes on page 4 and Cautions and warnings on page 70.
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Operating mode

A simplified surge arrester can be compared with a sym-
metrical low-capacitance switch whose resistance may
jump from several GQ during normal operation to values
<1 Q afterignition caused by a surge voltage. The arrester
automatically returns to its original high-impedance state
after the surge has subsided.

Fig. 16a shows the voltage curve at the arrester and
Fig. 16b the current as a function of time when limiting a
sinusoidal voltage surge.

Virtually no current flows during the time that the voltage
rises to the spark-over voltage Vs of the arrester. After
ignition, the voltage drops to the glow voltage level Vg
(70 to 200 V depending on the type, with a current of
several 10 mA up to about 1.5 A) in the glow-mode range
G. As the current increases further, transition to arc mode
A occurs. The extremely low arc voltage Va of 10t0 35V
typical for this mode is virtually independent of the current
over a wide range. With decreasing over-voltage (i.e. in
the second half of the wave), the current through the
arrester decreases accordingly until it drops below the
minimum value necessary to maintain the arc mode. Con-
sequently, the arc discharge stops suddenly and, after
passing through the glow mode, the arrester extinguish-
es at a voltage Ve.

The V/I characteristic of the surge arrester shown in
Fig. 16c was obtained by combining the graphs of volt-
age and current as a function of time.

Response behavior
Static response behavior

IEARX
EHBEMEETEER—MIERONMRAX, &I
B LER, BAAGQE, BEAXEHKEIQMUT. JRBHE
KEHEERE RIS HEIURE.

E16aZ 7 T B EMBEMHMLE, E16biR TREIE
528 BB [ B A TR (8] R 2K
BELAEFEEVHE, EALZFERBL. &
Kig, BIEREZEECREXGH, J'n$ﬁ'l’:EEJ£7J<$Vg| (70-
150V, BRMI0ZERE.5REE, RIBERTE) . BE
BRE— I8N, BREEEVORTEA. EXFRET, o0
FEERIE, —MAI10-35V, EREMCERNELRSH
MELx. BEESEEREE (FaERE_1ERE), &
B E M B R R B AR IS IT R R/ MBI T .
LEB B AR E L, KEEARSE, MEEER
[EVAL B R .

E16cEABE/BRA-FNERBFMRSHNSEREEDN
B,

If a voltage with a low rate of rise (typical 100 V/s) is ap-
plied to the arrester, the spark-over voltage Vs will be de-
termined mainly by the electrode spacing, the gas type
and pressure, and by the degree of pre-ionization of the
enclosed noble gas. This ignition value is defined as the
DC spark-over voltage Vsde.

Dynamic response behavior

At fast rate of rise, the spark-over voltage Vs of the ar-
rester exceeds Vsdc. This effect is caused by the finite time
necessary for the gas to ionize. All these dynamic spark-
over voltages are subject to considerable statistical vari-
ation. However, the average value of the spark-over volt-
age distribution can be significantly reduced by attaching

Ml Rz e 1

GOl ISE Sk

EMEFERBE (KH100 V/s) T, HFBEVEE
BURTWEEREAEES . SAMENES, MEETH

BEMHSENTMEBEE. WEXBEENERTTFERE
Vsdc (ﬁ%?’fj@) °

ELINE Sk

ARREFERBET, MEERITF B EVs KT Vedeo
XM RASEEBFTE—ENM B 4ER. XLLE)
SHFEEAAELSRNERN. EBTAENEENER
LtSBETUEERMELAZLREFEEND .
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Typical response behavior of a 230-V arrester

230-Vig R BRI A E R AR

RAB0216-N

1200
Vv
/U, 10 kVips
1kVius i
800 /
100 Vius
100 V/s
600 / l/
400 ,/ /J
Max. // /
200
Min.
0 2 4 6 8 10
10 10 10 10 Vis 10

Static response
BERR

the ignition aid to the inside surface of the arrester. This
reduces the upper limit of the tolerance field considerably
and also limits the spread of the spark-over voltage. The
ignition voltage in this dynamic range is defined as the im-
pulse spark-over voltage Vsi. EPCOS gas-filled surge ar-
resters are thus independent of permanent pre-ionization
in order to reach this characteristic value (Vsi), which is
crucial for evaluating their protection quality in practical
applications.

As a result of the harmonization of national and inter-
national specifications, the two voltage rates of rise of
100 V/us and 1 kV/us (ITU-T, K.12 and IEC 61643-311)
are used to evaluate the dynamic characteristic of surge
arresters. An example for other rates of rises, such as the
10 kV/us is shown in Fig. 17.

Dynamic response
AERA

Fig. / & 17

HEZBRREFTEENDH, WEE RS KB R
MEHFBEVs . AEHFEEELRN AR
MEERPKENABER. ZERHSEREELS
HELFEEATERATEE.
ATERNSERAEHS—, 100 V/usHl1 kKV/us BE
EFHER (ITU-T. K12F1 IEC 61643-11) AT
SUBMBEENDHEEM. HtEEEFHER (@
10 kV/us) ~BILE7.

Please read Important notes on page 4 and Cautions and warnings on page 70.
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Extinction features
AC operation:

SREMHFtE
R LIRS T

After the surge has subsided, the arrester normally extin-
guishes since its arc voltage drops below the minimum
value in the subsequent zero crossing of the AC voltage.
However, this behavior does not apply to operation with
a low-impedance power supply. In this case, it is essen-
tial to consider the very low internal resistance of the line
and of the ignited surge arrester. The maximum permissi-
ble follow current of the arrester may be exceeded be-
tween the decay of the surge and the subsequent zero
crossing. This follow current can reach values up to sev-
eral 1000 A (refer to page 26).

Note: The follow current must be limited so that the arrester can
be properly extinguished when the surge has decayed. The
arrester might otherwise heat up and ignite adjacent compo-
nents.

DC operation:

This condition can be found in the protection of telecom-
munications systems. When continuously operated with
DC voltage, the surge arrester must be able to extinguish
after the surge has subsided. Surge arresters easily
satisfy this requirement when used in communications
circuits as these are usually highly resistive throughout. In
the case of systems with higher DC voltages or low im-
pedance, the arrester‘s extinction features must be ex-
amined in each individual case.

Highly specific extinction conditions result from the fol-
lowing conditions:

B The DC operating voltage is lower than the minimum
arc voltage (10 to 35 V depending on the type)

M or lower than the glow voltage (60 to 200 V depending
on the type).

In the latter case, it must be ensured that the maximum
current drawn from the operating voltage source can no
longer maintain the arc discharge mode (several 100 mA
depending on the type) after the surge has subsided.

B E, —BEEBEELSEN, EAABETSA
HESRZERBEMNIEEEMNT, BR2ERERNE
RELERAT, RIS HEAEZEII. XMERLY
HIMEAR FEZRABHEOERANENEXEHREERN
R PE (JLABERM) PriEpiiy. MEBEXfrBdaE
RURBIATEAERE, LERTSEILTLRE
(M2671)

&it: SRBNE, MEENEREIZIZIRE, SUREETY
BE RSN EB T

HitB TIERET:

ABMARGHIF L, —RERERER. ERENER
BET, RBLENEERIZEBEM. KB
—REFSERN, HATHETHNREERRZHIL
BR, YRGPHESERBEIRERN, 2ARE
N ANE SIS B RSN RE TR IA

THIER &3 AR A SR IUIA R :

BYEREEMETRMIICEBER (10-35V, KES
mE)

W ETEALERE (60-200V, KESTE)
EE—MELT, RBdE NRFREIHNRAERR
BRERFIIENE (JIEER, KEERmE) .
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Failsafe characteristic

KPR

RAB0217-V

— ~
>
!

~_

Failsafe function

In the case of influences such as a direct contact between
the power and telecommunication lines, current will flow
through the ignited arrester for a long period of time. The
arrester then heats up. When this happens, the hardware
must be protected from thermal overload. The heating is
detected by a failsafe mechanism. The spacer (solder pel-
let or plastic foil), which initially keeps the short-circuit
spring at a distance from the electrodes, melts at a tem-
perature determined by the choice of material used. The
short-circuit spring, to which a bias tension is applied,
then drops onto the arrester body and short-circuits the
electrodes.

Figure 18 shows a typical short-circuit characteristic as a
function of the current flowing through the arrester. This
characteristic can be affected by the thermal conductivi-
ty of the holder. The coordination between component
and package must therefore be subsequently verified by
a type test.

Note: The materials used in the sensor for monitoring the ar-
rester‘s temperature are triggered at temperatures above 200 °C
(solder) or 140 °C/260 °C (plastic foil) depending on their com-
position. The melting temperatures of the solder or plastic foil are
up to 300 °C. These temperatures exceed the melting point of
standard commercial soft solders used in further processing.
This discrepancy must be considered when deciding on the lo-
cation of the arrester, which may have to be additionally secured
by mechanical means. The thermal radiation to adjacent com-
ponents is another factor of importance.

5

Time to short-circuit / fG8& AT~ ——=

Fig. / & 18

KPR ThRE

ARIREMBINEEREEN, BEERS KN EMES
BUGTFENREE, NIEREETE. XMER
T, ATEZELEGEHR, TRIRP-FEERLEN
HEAREL. REEEBER LD ER (BERNE
), FHANEERER SERARF—EMNEE, HE
Ed ARG SN BEREN, BRARERER
TR EAMMEBERR, EREEEE.

EM18E T IMNBENEEHRNRBHERES . R
MR TERNRESE. Rk BHERE
IERMHECE R IMAME

&it: ERIPF LEAS RS USRS EREAMR—RK
297200 °C (HIEHK) FH140°C/260°C (EHE) B #E
B, HIERMERREEAEESIA300 °C. BFE—HK
B R — ST AT E AN ER LR GER AR RE
MEENREMNEN, SAEEIXMFE. WiFERTEL S
SMNFUINE TSk R . FRS, WMEEXNEATAMRES
A2
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Spark-over voltages

LEZHE

RAB0218-D

1000 y 7
/
v | 1 kVius y; 100 V/us
Vs/Uz ] /7
800 [
Impulse
spark-over | /7
voltage | /
AEHFaE 60— ,
J’r 1/ _
400 J ‘
DC
spark-over 100 V/s _
voltage 200 — — e e e e
BEREFEE ]
-
0
0 2 4 6 8 s 0.5 1 1.5 2 s 25

DC spark-over voltage Vsdc

This voltage is determined by applying a voltage with a
low rate of rise dv/dt = 100 V/s (Fig. 19).

Due to the physical phenomen of a gas discharge the
values are subject to statistical variation.

Nominal DC spark-over voltage VsdcN

This is a rated value used to designate a surge arrester.
The operating characteristics and tolerances as well as
limit and test values are referred to VsdeN. It represents
the individual values of the DC spark-over voltage, which
are subject to statistical variations due to the physical
phenomena of gas discharge.

Tolerance of Vsdcn

The tolerance in % is generally specified as a percentage
of VsdeN. Tolerance specifications take into account indi-
vidual and batch variations in arrester production.

Impulse spark-over voltage

The impulse spark-over voltage characterizes the dy-
namic behavior of a surge arrester (Fig. 19). The values
specified in the product part refer to a voltage rise rate of
dv/dt = 100 V/us and 1 kV/us. Complete breakdown dis-
tribution versus rise time is available upon request.

Fig./ B 19

Eﬁf.ﬁgﬁgﬁ Vsdc

LH{E RN —{K_EFERdvadt = 100 V/SHIEBEE (E19 )
FRfiE.

HTFRAERENDELR, HERUFETZEENEXEGE
HAY.

BRERGEFRE Vsden

BFRAMBENTEE. HTERMERAZE KRS
BN ESS BVaaon. EFERNEENYIERR, 1t
DEERNURTZEAZFAHFHN. ERFERTH
B R AIRAEE

VsdeN g%

A ZE—R AV B D HRERT. BEBTREIE
N HHE AR E & A VedoNE A -

R FRE

M HFRERFSEBEENNSFE (E19) .
A B X~ BB EIES BB E EFEE Hdv/dt=
100 V/usFl1 kV/us. ZEHFEFBES S L
A ) 4508 BT AR R 2 SR 1R 4L
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E A S5

Standard impulse discharge current 8/20 ps

BREPE R R 8/20 us
i A Peak
% &
100 - ————— 77— | Characteristics
MF- — — — — in ty Rise time in ps
. ‘ T:jallmg tqy  Decay time to half value in us
Leadng / | e g? 01 Nominal start
edge (. J=piat lp Peak value
R Y "
/ ‘ tr LEFEtE: fEED
50 ——— F—r———T7—— ta  EFIEENERR(E: M
E IERXFF4R
. = f&
\ =
\
\
\
10 — — |
0=/ >
0, Atr/ t s
L ta/t; - RAB00067

Nominal impulse discharge current 8/20 us
Rated discharge current of the 8/20 ps wave (Fig. 20).

— Requirements of ITU-T and DIN VDE: 10 discharges.
— Additional requirement of ITU-T: no accumulation of the
DUT temperature during consecutive discharges.

Single-impulse discharge current
Single loading with an 8/20 ps wave (Fig. 20).

Impulse discharge current 10/350 ps
1 discharge of rated discharge current 10/350 ps

Nominal alternating discharge current
Rated RMS value of an AC current at 50 Hz, 1 s.

— Requirements of ITU-T: 10 discharges (no accumulation
of the DUT temperature).
— Requirement of DIN VDE: 5 discharges.

AC discharge current
RMS value of AC current for 9 cycles at 50 Hz
— Requirement of RUS PE-80: 11 cycles at 60 Hz

Fig. / & 20

IRFR PG R 8/20 ps

& 8/20 sIE BN EM B EAR (E20) .

— [TU-THIDIN VDEZE3R: 10 KIS
—ITU-THIMINEESK: ELAE HAal EDUTRE R .

HR T B T
8/20 us KM B X 1 #E (E20) .

M MR A 10/350 us

1—2R10/350 psHE i H B S A ER

FRFRIR T35 7t

TS0 Hz/1 s E B A
—ITU-TEX: 100k E (EDUTRERR) .
- DIN VDEER: 5RE.

R BT

R SR EOEHA/50 Hz I XUE B 2018

- RUS PE-80E3k: 11E#3/60 Hz.

Please read Important notes on page 4 and Cautions and warnings on page 70.
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Definitions, Measuring Conditions

E CFIR &= 14

Maximum follow current

For the type series EF* (data sheet see page 39) we spec-
ify this performance feature as the maximum permissible
peak current which may flow from the supply current
source through the arrester in the interval between the
decay of the surge and the following zero crossing of the
AC voltage. This discharge may be repeated ten times
with an interval of 30 s.

For notes about power line applications refer to page 26.

Service life

Up to 300 discharges of rated discharge current
10/1000 ps.

Insulating resistance Rins
Ohmic resistance of the non-ignited arrester:

— EPCOS surge arresters " >1010Q
— Requirement of ITU-T >109Q
— Requirement of DIN VDE >1010Q

As a rule, the arrester is tested with a test voltage of
100V DC. This value is reduced to 50 V DC for types with
90 and 150 V DC.

1) Unless otherwise specified

Capacitance C
Self-capacitance of the arrester without holder:

EPCOS surge arresters 0.5pF...3pF

(depending on type)
Requirement of [TU-T <20pF
Requirement of DIN VDE <5pF

Test configuration for 3-electrode arresters

The specified spark-over voltages, insulating resistance
and capacitance refer to the respective measurements
between one of the two wire electrodes (a/b) and the cen-
ter electrode (c).

Unless otherwise specified, the impulse or AC current
is applied simultaneously from the two line electrodes to
the center electrode with the defined value as the total
current through the center electrode (c).

Circuit symbol for
2- and 3-electrode
arresters:

a, b Tip/ring (line)
electrode ®
c Center electrode

P
a > < b a b
\e /

BRERE

XFEFRS] (WHMEHEI) , FANRELSFHEHE
RBARBET IR BEHE, MERHERE
HHBENRAALTER. 30T A PR A X F K
BIUEE10K.

BRI H26 1T

CdiEEy

U E A B35 10/1000 psF 14 300K ML .«

ZQ%EEBH Rins

REKMBEN BB A:

- BERETAEHBE " >1010Q
—ITU-T &3k: >109Q
- DIN VDE ZE3K: >1010Q

—fERT, ANRKBEE100V DCERMKMBE.
90 #1150 V DCES AR B AY MK BB & 450 V DC.
1) BERBHB.

HEC

HMEEESHEAR (RINFH) :

- ZERSEREE: 0.5...3pF
(KRB ST E)

—ITU-T E3k: <20pF

- DIN VDE E3k: <5pF

=R E NN

SRAEXAMNRTE, RUER—HBRa/bZ 8 E

ez BB ETFBRE . LHEARBR.

BRIEAFIRHA, ABF LT R IESSORM B IRE
M P R AR B B AN 2 (e AR E A9 R EBIR .

ZIRF =R
B B IR AR

a,b ML (%) BR
c  FEHER

Please read Important notes on page 4 and Cautions and warnings on page 70.

© EPCOS (Shanghai) Ltd 2011

Downloaded from AFFOW.com.

BHREANNEZEE, URETORNHEMES. 25

Definitions - X


http://www.arrow.com

Notes for Power Line Applications

R iR 2k s oz i B

Follow current effect

Fr SR

viuA

a M-

Figure / & 21a
AC operating voltage and superimposed impulse voltage

R LEREFMEIRHEE U

Figure / & 21b

Impulse voltage limited by a surge arrester
Vs Spark-over voltage of surge arrester
SRR R A o

Vs MEENEFEE

Follow current - 3542837

Downloaded from AFFOW.com.

Tai
/ » t TFI

Tdi
i
A

i I L_\i =
N

Surge arresters must not be operated directly in power
supply networks. Because of the extremely low internal
resistance of these networks, an excessive current which
as a rule exceeds the permissible follow current would
flow through the ignited arrester. The arrester no longer
extinguishes and can reach very high temperatures.

Varistors connected in series with the arrester are well
suited for limiting the follow current. EPCOS metal oxide
varistors of the SIOV series offer high reliability for this
application. The table below shows a selection of these
components. To stop the arrester from responding during
normal operation, a permissible tolerance of the line volt-
age of +10% and a possible derating of the arrester of
—20% were taken into account.

Figure / & 21c

Impulse discharge current and follow current through
the surge arrester

Maximum impulse discharge current

Maximum follow current

Impulse discharge current range

‘ = ‘ > I
| B
3 Bt SR B A R RIS
|

Follow current range

RAME I IR
RAFFSE R
T A B B SE
R R SER

Fig. / B 21

SHMBEENSEETERREMEF THE. AFXEME
BRI AR BEARAR, TIEES =4 BT IEE AAYSEEMN
BR, FEOHEBEE. XHERBERASER, FHiEE
REE.

MR E R AR ES B AR ARG ER. 2T
BETSIOVRII € BE MY ERBR A ZNARETS
TTEM. TRRATMNTHMNIEE. EHIEERRERN
MR EmY, ZLBEEITE+10%EE, RBEETEH
20%HB=E.

0

Line voltage Vims Follow current arrester Varistor
%E%EEJ:E Vrms FrERRHAE ig V|

Type/ES Ordering code / 1T S Type/ES Ordering code / 1755
110 EF270X B88069X4131S102 S20K150 B72220S0151K101
230 EF470X B88069X5080S102 S20K250 B72220S0251K101
400 EF800X B88069X2641S102 S20K460 B72220S0461K101

Note: In the event of particularly frequent and severe surges as
well as large fluctuations in line voltage, the dimensioning for
each individual combination must be checked.

&it: MREIMEFEM . BIUAORIB AR KA LS B ER N,
DIRESNAE.

Please read Important notes on page 4 and Cautions and warnings on page 70.
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Designation System

MR EfRS e B

2-electrode arresters / iR E

Type/BE Dimensions/$ME Rt Discharge class/fiift &% Page/T1Hg

S20 3.2x1.6x1.6mm 0.5kA/05A 28

S50 5.7x5x5mm 5kA/5A 28

S80 8.4x8.4x6mm 20kA/20 A 28

S30 4.5x%x3.2x2.7mm 2kA/2A 29

M5 5x5mm 5kA/5A 33

AB6/N8 8 X6 mm 10kA/10A 35

A8/A83 8 x 6 mm, 8 x 20 mm 20kA/20 A 36, 37

A7 8 x8 mm 10kA/10A5KkA/25A 38, 39

VA 11.8 x 17.4 mm 20kA/20 A 141

Lead styles without leads / 5|4 0

£ straight leads / B 5|4 1

Internal identification (e.g. -A, -C, -H) / #3445 ( 41 -B. -A, -C, -H) n
Nominal DC spark-over voltage (e.g. 90 V, 230 V, 350 V, 600 V)

IRMRE R EE( 2090V, 230 V, 350 V, 600 V)

Radioactive-free / I 5} 14 X
Position short-circuit spring / 288 % A (L & undefined / R E F

Taped and reeled /%7 auf Band und Rolle G

If the meaning of the other code letters and numbers is unclear to you, inquire at EPCOS.
MRABFEAMBIBHEX, BEEELRE.

M51-A350XF

Type/BE Dimensions/4MER <t Discharge class/fil i &4 Page/T145

ES 4.7 x4 mm 25kA/25A 30

EM 5.5 x 6 mm 25kA/25A2kA/2A;15A 31,32

EC 8 x 6 mm 5kA/5A 34

EF 8 x 6 mm 5kA/5A 40

Nominal DC spark-over voltage (e.g. 90 V, 230 V, 350 V, 400 V, 600 V)

FRMRER B E( 2090V, 230V, 350 V, 400 V, 600 V)

Radioactive-free / 5} 1% X
Taped and reeled / &7 auf Band und Rolle G

If the meaning of the other code letters and numbers is unclear to you, inquire at EPCOS.

MRRNBFERMBREBOBY, BEEREER.

3-electrode arresters / =R E

EM350XG

Type/BE Dimensions/$ME R~} Discharge class/fif it &% Page/Ti#g
EZ 5x7.6 mm 5kA/ 5A 43
EK/EK (FV) 6.8 x 10 mm/8.3 x 14 mm 10kA/10A 42, 46
ER 6.3 x 8.1 mm 10kA/10A 45
T2 8 x 10 mm 20kA/10A 51, 52
T2/T5 (USA spec.) 8 x 10 mm - 54
T9 5x7.6 mm 5kA/ 5A 44
T3 6 x 8 mm 10kA/10A 47
T8 8x 10 mm 10kA/10A 48, 49, 50
T6 9.5x 11.5 mm 20kA/20A 53
Lead styles without leads / 53514k 0
5|4 KR straight leads / E3|% 1
standard / #rfE 3
short leads /4254 5
Internal identification  (e.g. -A, -C)
REBLRAD (20 -A, -C)
Nominal DC spark-over voltage (e.g. 90V, 230V, 350 V, 600 V)
TRIRELREFHE( 20 90V, 230V, 350 V, 600 V)
Radioactive-free / 15t X
Position short-circuit spring / 2885 A (L & undefined / R E F
on top / TAER F1
below / & F4

If the meaning of the other code letters and numbers is unclear to you, inquire at EPCOS.
MRABFREAMBIBHABX, BEEELRE.

© EPCOS (Shanghai) Ltd 2011
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Please read Important notes on page 4 and Cautions and warnings on page 70.
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S20,50,80 Series
S20,50,80%7%

2-Electrode Arresters

ZHRREE

SMD types I FEIZR T

0.5 kA-20 kA

S20-... S50-... S80-...
3.2x1.6x 1.6 mm 5.7x5x5mm 8.4 x8.4 x 6 mm
A
1 | 00
5.7+0.3 8.40.3 6:0.3
o
32102 16:02 9 5:0.3 0.5:0.1
©
= )
[ ] ;
1.3 <
Tin-plated Y |3 1
RAB0349-M-E 0.5:0.1
Tin-plated Tin-plated
RAB0350-Z-E RABO0351-H-E
Type &E $20-A200X S20-A470X S50-A90X $50-A230X S80-A90X $80-A230X
Ordering code TS | B88069X9731T303 | B88069X1193T303 TBD TBD TBD TBD
HRERE S 200 420 90 230 90 230 v
B3 VsdeN
ERGFEERE +/-30% +/-30% +/-20% +/-20% +/-20% +/-20% %
i EFEE
WEE <550 <550 <500 <500 v
@ 100 V/us, 99%
HAE <700 <900 <500 <500 <450 <450 v
@ 100 V/us
MEE < 600 <650 <600 <650 Y
@1 kV/ps, 99%
HANE <800 <1000 <550 <600 <550 <550 v
@1 kV/ps
FRARI LA 5 5 20 20 A
@50Hz,1s
FRARON T B 0.5 0.5 5 5 20 20 KA
10K, 8/20 s
YEER A >1 >1 >1 >1 >1 >1 GQ
BHE <1 <1 <1 <1 <15 <16 pF
@ 1 MHz
About packing see page 66.
B IE66TT.

28
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Please read Important notes on page 4 and Cautions and warnings on page 70.
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2-Electrode Arresters

ZHRREE

Light-duty types /\IIZEZ 5]

2kA/2A*245x3.2x2.7 mm

J i

®

o

+

q

Y

0.5+0.1
45+0.3 2.7+0.3
tin-plated
RAB0344-Y-E

Type HE $30-A150X S30-A300X S30-A400X
Ordering code 1T S B88069X6071T7203 B88069X5531T203 B88069X5211T203
HRERTE 150 300 400 v
E@.E Vsch
ERGTEERE +30 +25 +25 %
M FEE
NEE <500 <700 <800 Y
@ 100 V/us, 99%
HENE <400 <650 <750 v
@ 100 V/us
NEE < 600 <850 <950 \Y
@ 1 kV/ps, 99%
HEE <500 <800 <900 %
@1 kV/ps
FRARI TARER 7 2 2 2 A
@50Hz,1s
FREOR TR B 2 1 1 KA
10K, 8/20 s
R T B B3 10 10 10 A
10028, 10/1000 ps
4825 e Pl >1 >1 >1 GQ
BAE <05 <05 <05 pF
@ 1 MHz

About packing see page 66.

B E66T.

Please read Important notes on page 4 and Cautions and warnings on page 70.
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ES Series - ES%7I

Downloaded from AFFOW.com.

Light-duty types /NEhEZR G

25kA/25A @47 x4 mm

2-Electrode Arresters

ZHREE

ES...N ES...SMD ES...P ES...PA
r=e = e
| Nal Al ] w] [ ] [ vl
e oy 5} ¥
W4 [
|
N
402 47:03 T 4.7+0.3
4£0.2 5.4+0.15 0.5+0.1 % 3 < % o Yo
— z I8 !
~ (37) 0.540.1 SRR glsy IR
T = £ f 3 ® 13
< £
Q ~
~I s o 200.5
RAB0285-C  =id =
o .
.tf zl 205 5+0.13 _
3 g 2.54+0.13 RAB0280-0
RAB0288-A RAB0295-J
Type 2 ES300XN ES350XN
Ordering code T8 & B88069X4190T103 B88069X4951T103
ES300XSMD ES350XSMD
B88069X4211T902 B88069X4911T902
ES300XP ES350XP
B88069X4180B502 on request
ES90XP ES260XP ES300XPA ES350XPA ES400XSMD
B88069X5151B502 B88069X5920B502 B88069X6200B502 B88069X4261B502 B88069X5591T902
RRERET S 90 260 300 350 400 %
B JE VsdoN
ERGTHEERE +20 -15/+20 +15 +15 +15 %
HEHFHEE
NEE <450 <500 <500 <530 <800 %
@ 100 V/ps, 99%
HEE <300 <450 < 450 <450 <750 v
@100 V/us
WEE <600 <600 < 600 <600 <1000 v
@ 1 kV/ps, 99%
HAE <550 <550 <550 <530 <850 v
@ 1 kV/ps
FRFRI IR 25 - - - 25 A
@50Hz,1s
FRER P 3 25 25 25 25 25 KA
10K, 8/20ps
BB R B R 5.0 5.0 5.0 5.0 5.0 KA
1%, 8/20pus
425 e PR >1 >1 >1 >1 >1 GQ
BA <1 <1 <1 <1 <1 pF
@1 MHz

About packing see page 66.
BEIEEE6T.

30

Please read Important notes on page 4 and Cautions and warnings on page 70.
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2-Electrode Arresters

ZHRREE

Light-duty types /\IIZEZ 5]

25kA/25A *@55x6 mm

60+4
)
o
Q
(oY)
= - O
6:0.2 3
Lg RABO0162-N
Type BE EM90X EM230X EM300X EM300XS EM350X EM400X
Ordering code T2 | B88069X0190S102 | B88069X0900S102 | B88069X0800S102 | B88069X1780S102 | B8806IX0590S102 | B8806IX0200S102
B88069X0800T502 B88069X0980T502
HRERE 90 230 300 300 350 400 %
B E VsdeN
ERGFHEERE +20 +20 -10/+15 -10/+15 +20 +20 %
T E
MEE <400 <650 <700 <500 <800 <800 %
@ 100 V/ps, 99%
HEE <330 <600 <600 <450 <700 <750 v
@100 V/ps
WEE <600 <700 <800 <600 <900 <900 v
@ 1 kV/us, 9%
HEME <530 <650 <700 <550 <800 <850 %
@1 kV/us
FRERTE TARE R 25 25 25 — 25 25 A
@50Hz,1s
FRAROM I B 25 2.5 2.5 25 25 25 KA
10K, 8/20 s
ki C:H 0.5 0.5 0.5 0.5 0.5 0.5 KA
13K, 10/350 ps
TR R 100 100 100 100 100 100 A
300:%, 10/1000 ps
YERE >1 >1 >1 >1 >1 >1 GQ
HA <1 <1 <1 <1 <1 <1 pF
@ 1 MHz

About packing see page 66.

BENEE6T1.
Please read Important notes on page 4 and Cautions and warnings on page 70.
© EPCOS (Shanghai) Ltd 2011 BIERSANNEEEE, URETOTNNHEFEL. 31
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2-Electrode Arresters

ZHRMEE

Light-duty / /NIHEE/ BEERS]
2kA/2A;1.5A *@55x6 mm

0
O =
= 60+4 60+4
D W - -
CD > = o
Q
- e e == B
=L 6:02 B 6:02 @
LIJ lg RAB0287-S g RAB0287-S
Type BE EM1000X EM2000X EM2500XS EM3000XS EM3600XS EM4000XS
Ordering code 1T#E | B88069X46515102 | B88069X56005102 | B88069X25005102 | B88069X42315102 | B88069X42415102 | B88069X42515102
HHRERES 1000 2000 2500 3000 3600 4000 Vv
%L‘T‘. VsdeN
ERGFEERE +20 +20 +20 +20 +20 +20 %
HEEFEE
NEE <1700 <3400 < 3200 < 3800 <4350 <4800 Vv
@ 100 V/ps, 99%
HEE <1600 <3200 <3000 <3400 <4150 <4200 v
@ 100 V/ps
NEE <1900 <4100 <3500 <4000 <4500 <4900 %
@ 1 kV/ps, 99%
HAE <1800 < 3800 <3200 < 3500 <4300 <4400 Vv
@1 kV/ps
FRARIN LA 2 1.5 = = - _ A
@50Hz,1s
FREROR A B 2 2 2 2 2 2 KA
10K, 8/20 s
RO B 25 25 5 5 25 25 KA
1%, 8/20 ps
etk G 100 100 100 100 100 100 A
3002%, 10/1000 ps
B2 >1 >1 >1 >1 >1 >1 GQ
HA <1 <1 <1 <1 <1 <1 pF
@1 MHz
About packing see page 66.
B IE66TT.
Please read Important notes on page 4 and Cautions and warnings on page 70.
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2-Electrode Arresters

ZHRREE

Light-duty types /\IIZEZ 5]

5kA/5A*@5x5mm

M50-...SMD

5+0.2
5.4+0.15 3_510_1
(37) 0.5:0.1 i
- ©
2 ! J Sy
- [ | =T i
e}
S wh v b
1 5+0.2 %
5+0.2 H 3 et S RAB0308-C
Qg
RABO174-C 3
RAB0300-Q
Type BE M50-A75XSMD M50-C90X M50-A230X M50-A350X
Ordering code 1THE TRIEE R IR B88069X1590C253 B88069X4600C253 B88069X4630C253
M51-A75X M50-C90XSMD M50-A230XSMD M50-A350XSMD
B88069X6131C102 B88069X1640T902 B88069X5520T902 B88069X3770T902
M51-C90X M51-A230X M51-A350X M51-A600X
B88069X5010C102 B88069X2930C102 B88069X4640C102 B88069X4590C102
AR TS 75 90 230 350 600 %
EEE Vsch
ERGTFEERE +20 +20 +20 +20 -5/+30 %
MG FBE
WEE <350 <550 <550 <800 <1350 %
@ 100 V/ps, 99%
HAE <300 <500 <500 <750 <1200 %
@100 V/ps
NEE <650 < 600 < 650 <900 < 1500 Vv
@ 1 kV/ps, 99%
HEE <550 <550 <600 <800 <1350 v
@ 1 kV/ps
FRERT THRER 5 5 5 5 5 A
@50Hz,1s
i TAREE 10 10 10 10 10 A
@ 50 Hz, 9
FREROM A B 5 5 5 5 5 kA
10K, 8/20 s
BRREREBRY 10 10 10 10 10 KA
1%, 8/20ps
R AU B 0.5 0.5 0.5 0.5 0.5 KA
12K, 10/350 ps
AR 100 100 100 100 I ARYBE KR 4 A
300>k, 10/1000 ps
YL E >1 >1 >1 >1 > 1 GQ
BHA@1MHz <1 <1 <1 <1 <1 pF
1) After loading DC breakdown may exeed initial values but device will remain in a safe mode.
About packing see page 66.
NEANE, EAGTTFEETESBENGE BRENLTREEN.
BEIEE6T.
Please read Important notes on page 4 and Cautions and warnings on page 70.
© EPCOS (Shanghai) Ltd 2011 BIERSANNEEEE, URETOTNNHEFEL. 33
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2-Electrode Arresters

ZRMEE

Light-duty types /NDHE T
5kA/5A*@8x6 mm

—_—
N
3
N
O
L 60+4
3 ©
o
U) Q
o I— | N B |
= ‘
GJ N
@ 6.050.2 g
.00+0.
O og RAB0163-W
L
Type S EC75X EC90X EC150X EC230X EC350X EC600X
Ordering code 1T$S | B88069X0180S102 | B88069X0720S102 | B88069X0880S102 | B88069IX0660S102 | B88069X0810S102 | B8806IX0780S102
RRERG S 75 90 150 230 350 600 v
B JE VsdoN
ERGTHEERE +20 +20 +20 +15 +15 +15 %
HEHFBE
WEE <500 <500 <500 <550 <800 <1200 v
@ 100 V/ps, 99%
BEIE <400 < 450 <450 <500 <700 <1000 v
@100 V/us
NEE <700 <600 <650 <700 <900 <1300 v
@1 kV/ps, 9%
HAE <600 <550 <550 <600 <800 <1100 v
@1 kV/us
FRARI AR 7 5 5 5 5 5 10 A
@50Hz, 1s
i TSR 7 20 20 20 20 20 65 A
@ 50 Hz, 9/FHA
FRER A 8 5 5 5 5 5 5 KA
10%%, 8/20us
OB B 10 10 10 10 10 10 KA
1%, 8/20ps
R ER 1 1 1 1 1 ; A
1%, 10/350 ps
TR R 100 100 100 100 100 o RIEE KR A
300K, 10/1000 ps
4258 pH >10 >10 >10 >10 >10 >10 GQ
BE <1 <1 <1 <1 <1 <1 pF
@1 MHz

About packing see page 66.
2R

Please read Important notes on page 4 and Cautions and warnings on page 70.
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2-Electrode Arresters

ZHREE

Medium-duty types FRIIZEZ 5

10kA/10A* @8 x 6 mm

A60-...F N8O-... N81-... N81-...SMD
| ]
S
& 60+4 803 6.05:0.2
~
™ o Fm" = . 1
a -1 o‘ O ——— i | e o ) 1:: Fg l D
5 @ < H c |
] [S] s> I
A sl
iy 8.5+0.3 9.6+0.3
. @
RAB0165-D 60592 el AAB01ESS 11.3:0.3
RAB0177-2
RAB0166-L
Type BE N80-A230X
Ordering code 1T#S B88069X4900C103
N80-C90X A60-A230XF N81-A230X N80-A350X N80-A500X N80-A600X
B88069X4890C103 | B88069X2400C103 | B88069X4930S102 | B88069X4910C103 on request B88069X4990C103
N81-A90X A61-A230XF " N81-A230XSMD N81-A350X N81-A500XG N81-A600X
B88069X4880S102 | B88069X2540C102 | B88069X4970T352 | B88069X4920S102 | B88069IX4860T502 | B88069X2830S102
RRERET S 90 230 230 350 500 600 v
%L‘T‘_ Vsch
ERGTTEERE +20 +20 +20 +20 +20 +20 %
Mt FEE
WEE <500 <500 <500 <700 <900 <1100 v
@ 100 V/ps, 99%
HANE <450 <450 <450 <650 <750 <950 \
@ 100 V/us
MNEE <600 <800 <700 <900 <1100 <1400 \
@ 1 kV/ps, 99%
HANE <550 <700 <600 <800 <900 <1100 v
@ 1 kV/ps
ARARIN THEE R 10 10 10 10 10 10 A
@50Hz,1s
i TARER 7 65 65 65 65 65 65 A
@ 50 Hz, 9/ #A
FRFROR A B 10 10 10 10 10 10 KA
103K, 8/20us
RO B 12 12 12 12 12 12 KA
1%, 8/20 ps
TR 1 - 1 1 1 1 KA
1%, 10/350 ps
R A S 200 TIRIBEKIR M 200 200 TIRIBE RIR TIREERRE | A
300K, 10/1000 pss
4825 88 P >10 >10 >10 >10 >10 >10 GQ
HE @1 MHz <15 <15 <15 <15 <15 <15 pF
1) Dimensional drawing like A60-A230XF but with lead wires. Total length 60+4 mm.
About packing see page 66.
1) R~TEI5A60-A230XFHRM, ERWEI%. BKE60+4Z XK.
BT .
Please read Important notes on page 4 and Cautions and warnings on page 70.
© EPCOS (Shanghai) Ltd 2011 BIERSANNEEEE, URETOTNNHEFEL. 35
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2-Electrode Arresters

ZHRREE

Heavy-duty types XIhE R
20kA/20A * @8 x 6 mm
A80- A80-...SMD A81-...
r———— ]
—_—
@ 6.05£0.2
I\
o0 0.47+0.1
< 0.470.1 ‘ 60+4
0 Y <
(0} 33
= 48 A e — S S —
GJ Q
n | v ol SQT
(o 0] % = 6.05:02 R RAB0004-Q
< 60551 &l &
RAB0177-2 @l =
RAB0316-T
Type S A80-A75X A80-C90X A80-A230X
Ordering code }Tf%5 | T1RIEZE KR | B88069X1410C103 | B88069X2240C103
A80-A75XSMD A80-C90XSMD | A80-A230XSMD A80-A250X A80-A350X A80-A600X
B88069X6350T602 | B88069X1630T602 | B88069IX1620T602 | B88069IX2920C103 | B88069IX2230C103 | B88O6IX2900C103
A81-A75X A81-C90X A81-A230X A81-A250X A81-A350X A81-A600X
TARIEERIZM | B8B069X1380S102 | B88069X2250S102 | B88069IX1500S102 | B88069X2380S102 | B88069IX2880S102
RRERE S 75 90 230 250 350 600 v
EE.E VsdeN
ERAGZFHESE +20 +20 +20 +20 +20 +20 %
T FEE
NEE <350 <500 <500 <550 <700 <1100 v
@100 V/us, 99%
HANE <300 <450 <450 <500 <650 <950 Y
@ 100 V/ps
WEE <650 <600 <650 <700 <900 <1400 V
@ 1 kV/us, 99%
HANE < 600 <550 <550 <650 <800 <1100 v
@ 1 kV/ps
FRART LI 20 20 20 20 20 20 A
@50Hz,1s
i TAREE 7 100 100 100 100 100 100 A
@ 50 Hz, 9/F#A
FRARON T A B 20 20 20 20 20 20 KA
10K, 8/20 s
BRI B R 25 25 25 25 25 25 KA
1%, 8/20 s
R R 25 25 25 2.5 2.5 2.5 KA
1%, 10/350 s
A B R 200 200 200 200 200 RIS KR A
300:%, 10/1000 ps
425 e PR >10 >10 >10 >10 >10 >10 GQ
HE @1 MHz <15 <15 <15 <15 <15 <15 pF
About packing see page 66.
BEEIEE6M .
Please read Important notes on page 4 and Cautions and warnings on page 70.
36 BHREEITNEZREE, URETOTNNHEEL, © EPCOS (Shanghal) Ltd 2011
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2-Electrode Arresters

ZHRNEE

Heavy-duty types KINZE#R
20kA/20A * @ 8 x 20 mm
A83-...
v .
|
& ’ N
< o
i I R T I
N~ Q
<]
6.050.2 %
20+0.5 N
Q
RAB0178-A
Type B2 A83-C90X A83-A150X A83-A170X A83-A230X A83-A350X A83-A600X
Ordering code 1155 | B88069X1450C102 | B88069X4350C102 | B88069X4360C102 | B88069X1420C102 | B88069X2860C102 | B88069X2890C102
TRERETE 90 150 170 230 350 600 v
B3 VsdeN
ERGTFEERE +20 +20 +20 +20 +20 +20 %
M HFBE
WEE <500 <600 <650 <550 <700 <1100 v
@ 100 V/us, 99%
HAE <450 <450 <500 < 450 <650 <950 v
@ 100 V/ps
WEE <600 <800 <800 <700 <800 <1400 Y
@ 1 kV/us, 9%
HEME <550 <600 <600 <550 <700 <1100 v
@1 kV/ps
FRARI AR e 20 20 20 20 20 20 A
@50Hz, 1s
[ :zh 100 100 100 100 100 100 A
@ 50 Hz, 93
FRAR O T B3R 20 20 20 20 20 20 KA
102K, 8/20 s
R U SR 25 25 25 25 25 25 KA
1%, 8/20ps
R A B 2.5 2.5 2.5 25 25 25 KA
1%, 10/350 s
425 e pE >10 >10 >10 >10 >10 >10 GQ
B <15 <15 <15 <15 <15 <15 pF
@1 MHz
About packing see page 66.
BEEIE66T.
Please read Important notes on page 4 and Cautions and warnings on page 70.
© EPCOS (Shanghai) Ltd 2011 BIERSANNEEEE, URETOTNNHEFEL. 37
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A7 Series - AT%7l

2-Electrode Arresters

ZHREE

Medium-duty / XIIZEZRZ
10kA/10A * @ 8 x 8 mm

60+4

N
9
©
Q RAB0129-H

Type HE A71-HO8X A71-H10X A71-H14X AT1-H16X
Ordering code 1T#& B88069X2140S102 B88069X3820S102 B88069X2180S102 B88069X2610S102
HRERTE 800 1000 1400 1600 v
@L‘T& Vsch
ERGTTEERE +15 +15 +20 +20 %
HEEFEE
NEE <1100 <1300 <2100 <2300 v
@100 V/us, 99%
HANE <1000 <1200 <2000 <2200 V
@ 100 V/us
NEE <1200 <1400 <2200 <2400 \
@ 1 kV/ps, 99%
HAE <1100 <1300 <2100 <2300 v
@ 1 kV/ps
FRARI TARER 10 10 10 10 A
@50Hz, 1s
if TARER 7 65 65 65 65 A
@ 50 Hz, 93
FRAROR T B B 3 10 10 10 10 KA
10K, 8/20 s
RO A B R 10 10 10 10 KA
1%, 8/20 ps
Y E >10 >10 >10 >10 GQ
HA <1 <1 <1 <1 pF
@ 1 MHz

About packing see page 66.

BEENEC6T.
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Please read Important notes on page 4 and Cautions and warnings on page 70.
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2-Electrode Arresters

ZREE

Medium-duty / FIhZE/ BHEER7]
5kA/25A*38x8 mm

60+4

RABO129-H
Type BE A71-H25X A71-H35X A71-H45X A71-H55X
Ordering code iTRE B88069X2190S102 B88069X2200S102 B88069X2590S102 B88069X2620S102
RE RS 2500 3500 4500 5500 \%
E@.L‘Tﬁ_ VsdeN
ERGFHERE +20 +20 +20 +15 %
G FEE
WEE <3900 <4900 <5800 <6500 \%
@ 100 V/ps, 99%
HAE < 3800 < 4800 <5700 < 6000 V
@ 100 V/ps
NEE <4000 < 5000 < 6000 <7000 A
@ 1 kV/ps, 99%
HAE <3900 <4900 <5800 < 6500 V
@1 kV/ps
ARFR TR 25 2.5 2.5 2.5 A
@50Hz, 1s
i AR R 25 2.5 2.5 25 A
@ 50 Hz, 9/F#
FRERM T B 5 5 5 5 KA
10K, 8/20s
BRI 5 5 5 5 kA
1%, 8/20ps
gty ik >10 >10 >10 >10 GQ
HA <1 <1 <1 <1 pF
@1 MHz

About packing see page 66.

BEIEE6T .

Please read Important notes on page 4 and Cautions and warnings on page 70.
© EPCOS (Shanghai) Ltd 2011 BIERSANNEEEE, URETOTNNHEFEL. 39
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2-Electrode Arresters

“HREE

Types with follow current ZiFE 25

5kA/5A*@8x6mm

EF..
]
=— H
60+4
5
Q
N
- @
6:02 %
RAB0274-N
Type WS EF270X EF470X EF800X EF1500X EF2500X
Ordering code TS | B88069X41315102 B88069X5080S102 B88069X26415102 B88069X4301S102 B88069X5690T502
RRERT S 270 470 800 1500 2500 v
B JE VsdoN
BERGTEERE -15/+25 -15/+25 -15/+25 +20 +20 %
M FEE
WEE <500 <700 <1200 <1800 <3700 v
@ 100 V/ps, 99%
HEE <450 <600 <1000 <1700 <3300 %
@ 100 V/ps
WEE <550 <800 <1300 <2000 < 4500 %
@ 1 kV/ps, 9%
HANE <500 <700 <1100 <1800 <3700 v
@1 kV/us
FRARI THRER 7 5 5 5 5 5 A
@50Hz,1s
i TSR 7 65 65 65 65 65 A
@ 50 Hz, 9/FHA
FRBROP I 3 5 5 5 5 5 KA
10%, 8/20ps
BRI B 10 10 10 10 10 KA
1R, 8/20ps
E—BEEGTFEH 200 200 200 200 200 A
RAFFHER
@ 50 Hz
425 8 pH >10 >10 >10 >10 >10 GQ
BA <15 <15 <15 <15 <15 pF
@1 MHz
S|4 ERZ di 1.0 1.0 1.0 1.0 0.8 mm

About packing see page 66.

BEILE66T .

40
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Please read Important notes on page 4 and Cautions and warnings on page 70.
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2-Electrode Arresters

ZRNEE

Heavy-duty types KINZER
20kA/20A* @ 11.8x 17.4 mm
V10-... Vi2-...
m
£ =
=
32+1
17.440.5 7.340.3
5.840.2
c\! 4@
o 5 (23 :
s
RAB0277-L 3341 10
Type BE V10-HO8X V10-H14X V10-H30X
Ordering code 1T S B88069X9170C251 B88069X4300C251 B88069X4330C251
V12-H08X V12-H14X V10-H22X V12-H30X
B88069X9240C101 B88069X4220C101 B88069X4420C251 B88069X4230C101
RERET S 800 1400 2200 3000 %
B JE VsdoN
ERGTFHEERE 500 ... 850 1120 ... 1630 1760 ... 2640 2250 ... 3750 v
HEHTEE
NEE <1000 <1900 <2700 < 4500 %
@ 100 V/ps, 99%
HEE <900 <1800 <2400 <4300 v
@ 100 V/us
WEE <1200 <2200 <2800 <5000 v
@ 1 kV/ps, 99%
HANE <1100 <2000 <2500 <4500 v
@ 1 kV/ps
FRER IR 7 20 20 20 30 A
@50Hz,1s
i T3 ER7 120 120 120 120 A
@ 50 Hz, 9/F#
FREROP A B3 20 20 20 20 KA
10K, 8/20 s
BRORE R BT 30 30 25 25 KA
1%, 8/20ps
TR R 5 = _ _ KA
1%, 10/350 ps
425 8 pH >10 >10 >10 >10 GQ
BR <15 <15 <15 <15 pF
@1 MHz
About packing see page 66.
B 66T .
Please read Important notes on page 4 and Cautions and warnings on page 70.
© EPCOS (Shanghai) Ltd 2011 BIERSANNEEEE, URETOTNNHEFEL. 41
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N
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Hybrid Series

Downloaded from AFFOW.com.

3-Electrode Arresters

ZHREE

Arrester-varistor combination FH &- E&HHZE &

10kA/10A

EK-...FV

13.6%93 8.3 max. 8.3 max.
I3l ! Iz =
-2 E| E —1— ot o] I A
HEE 43
‘ S
ol
4.4+0.3 4.4+0.3 4.4+0.3
RAB0330-L RAB0276-D

Type HE EK-A90XFV EK-A230XFV
Ordering code 115 ] RIBERIE M I ARIEERIE M
HRERET S 90 230 v
EEJ:TS Vsch
ERGTEERE +20 +20 %
M HFBE
WEE <200 <350 v
@1 V/us, 99%
HANE <170 <320 \
@ 1 kV/ps
FRFRT THRER 7 10 10 A
@50Hz,1s
FRFR O T U B3 10 10 KA
108, 8/20ps
BROREREE R 20 10 KA
1%, 8/20ps
48255 e pH >0.1 >0.1 GQ
HE <240 <85 pF
@1 MHz

Currents through center electrode, half value through each line electrode.

About packing see page 66. B3 56671 .

(E

RAB0198-P

1) Pin separation 4.4 mm
1) $HHDiE]EE4 . 4Z K

BRBERORE, SMEBRENHE—F.

Please read Important notes on page 4 and Cautions and warnings on page 70.

b A

42 B4

RN EZEE, MBETORH A& E L.
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3-Electrode Arresters

ZHREEE

Light-duty types /\IjZEZ 5]

5kA/5A*05x7.6 mm
EZO0-...SMD/SMDHC EZ0-...F EZ3-...F1/EZ34-...F1IHC EZ3-...
76102 31405 9.2402 12 may, 12 max,
]| — 9.2+0.2 |
16£0.1 | 2105 8.340.1 I =] 05402 7.6£02
310.15 ‘ ‘ 3105 | max ) o ©
5102 0.4£0.05 L 2:05 * ; ¢ HEN 2| 3
ok vo FoilFolie  ae o
0.4+0.05 '% g 53 = ail/Folie = \ 7al
3:0.15 3 8l s g B
@ S 1.640.1
0‘6 4 S % 3x00.8 20.8
Bl ® 76402 38:0.3 38:0.3 3.810.3 ‘ 3.840.3
RAB0290-V RAB0283-m RAB0305-E-E RAB0289-
Type VS EZ0-A230XF EZ0-A350XF
Ordering code 1TH S B88069X5460B502 B88069X5111B502
EZ3-A230X EZ34-A230XF1HC" EZ3-A350X
B88069X5171B502 B88069X7201B502 B88069X5191B502
EZ0-A75XSMD EZ3-A90X EZ3-A230XF1 EZ0-A230XSMDHC EZ3-A350XF1
B88069X6771T902 B88069X4991B502 B88069X2591B502 B88069X7321T902 B88069X4941B502
RRERE S 75 90 230 230 350 Vv
%L‘T‘_ Vsch
ERGTFEERE +20 +20 +20 +20 +20 %
Mt FEE
WEE <450 <450 <600 <500 < 650 Vv
@ 100 V/ps, 99%
HAE <350 <350 <450 <450 <600 v
@100 V/ps
WEE < 600 <600 <750 < 650 < 800 "
@ 1 kV/ps, 99%
HEE <500 <500 <600 <600 <750 \%
@ 1 kV/ps
FRFR TR 10 5 5 10 5 A
@50Hz,1s
i TARER 7 10 5 5 TARIBE R 5 A
@ 50 Hz, 9F#f
FRER A B 10 5 5 10 5 KA
102X, 8/20us
R B 10 5 5 ARIEERIR M 5 KA
1%, 8/20us
ety GE: 1 1 1 1 1 KA
1%, 10/350 s
R R B 200 200 200 200 200 A
300K, 10/1000 ps
Y e e >1 >1 >1 >1 >1 GQ
BA @1MHz <15 <15 <15 <15 <15 pF
Currents through center electrode, half value through each line electrode. About packing see page 66.
BRBEFOBER, BMEBREAH—F. BENE66T.
Please read Important notes on page 4 and Cautions and warnings on page 70.
© EPCOS (Shanghai) Ltd 2011 BRREATNNEERGE, WRETOTNNHEMEL. 43
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3-Electrode Arresters

ZHREEE

Light-duty types /\IIZEZ 5]

5kA/5A @5 x7.6 mm

T90-...SMD
—_—
\?ﬁ 7.640.2
o 1.6£0.1
= 3+0.15
u', 5+0.2 0.440.05
(0}
=
[0}
wn q Sl
o
o & HE
= s
RAB0290-V
Type HE T90-A90XSMD T90-A230XSMD T90-A350XSMD T90-A420XSMD
Ordering code 1TH#2 B88069X2331T902 B88069IX6680TI02 B88069X4030T902 B88069X7041T902
HRERE S 90 230 350 420 v
%L‘T‘. Vsch
ERGFHERZE +20 +20 +20 +20 %
HEEFBE
NEE <550 <580 <850 <850 v
@100 V/us, 99%
HANE <450 <460 <750 <750 v
@100 V/us
NEE <700 <750 <1000 <1000 \
@1 kV/ps, 99%
HANE <600 <600 <850 <900 v
@1 kV/ps
FRARI LA 5 5 5 5 A
@50Hz, 1s
fif TARER 7t 10 10 10 10 A
@ 50 Hz, 93
FRAROR R 5 5 5 5 KA
102K, 8/20 s
BRI R 5 5 5 5 KA
1%, 8/20 ps
R T B 37 1 2.5 BIARIE T R 1 KA
12Kk, 10/350 ps
R T B S T IRIBEKIR M 200 TARIBE R 200 A
3002%, 10/1000 ps
BB >1 >1 >1 >1 GQ
BE <15 <15 <15 <15 pF
@1 MHz

Currents through center electrode, half value through each line electrode.

BB RORE, SMEBRENE—F.

About packing see page 66.

BRNECT.
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Please read Important notes on page 4 and Cautions and warnings on page 70.
BRREANEEEE, NRETOMNHERME LS.
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3-Electrode Arresters

ZHREEE

Medium-duty types FRIIZEZ 5

10kA/10A * @6.3x8.1 mm

ERO-... ER3-... ER3-...F1
m
6.310.2
310.5
it 0.8 max.| 12405
3.340.1 o
3 HE 2 2l L
1.540.1 2 & & gt 3 gl ®
[aV] | 1 © < ‘
E’]t ] :
& | 008 } 008 H
Q

RAB0306-M 20.8 20.8

4.4+0.3 4.4+0.3
74‘_7 4.4+0.3 ‘ 44403 RAB0298-H

RAB0328-Q

Type E ER0-A230X
Ordering code TS B88069X3491C253
ER3-A230X ER3-A350X
B88069X6021B502 TIRIEE R
ER3-A230XF1 ER3-A250XF1 ER3-A350XF1
B88069X4311B502 o RIBERIZMH B88069X4721B502
RRERE S 230 250 350 v
%L‘T‘. Vsch
ERGTTFEERE +20 +20 +20 %
TR
WEE <600 <600 <700 V
@ 100 V/ps, 99%
HAE <500 <500 <650 \
@100 V/us
NEE <700 <700 <850 Y
@ 1 kV/ps, 99%
HAE <600 <600 <800 %
@ 1 kV/ps
FRERI TSR 7 10 10 10 A
@50Hz,1s
i TAREE 7 30 30 30 A
@ 50 Hz, 9/E 5P
FRFROR T A B 3R 10 10 10 KA
10:%, 8/20 s
BT A R 10 10 10 KA
1%, 8/20ps
R U B S 2 2 2 KA
1%, 10/350 ps
R B R 200 200 200 A
300:%, 10/1000 ps
Pk ) >1 >1 >1 GQ
BHA @1 MHz <15 <15 <15 pF

Currents through center electrode, half value through each line electrode. B iRiRiT LB IE, SNEERSRHE —E.
About packing see page 66. 35 L5566 .

Please read Important notes on page 4 and Cautions and warnings on page 70.
© EPCOS (Shanghai) Ltd 2011 BIERSANNEEEE, URETOTNNHEFEL. 45
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3-Electrode Arresters

=R E

Medium-duty types FRIIZEZAF]

10kA/10A * @ 6.8 x 10 mm

EKO-... EK4-...F1
=
N o
71 100.3
X 3
L = w L
5 1040.3 © ‘ ﬁ :
@ g
[ p— : )
= 3% = K n
O 9 i ™~
w S
RAB0314-D
X
L 44403 4.440.3
RAB0299-P
Type HE EKO0-A230X
Ordering code TS B88069X3591B502
EK4-A230X
B88069X6211B502
EK4-A230XF1 EK4-A300XF1 EK4-C420XF1
B88069X2601B502 B88069X7241B502 B88069X4791B502
RRERE S 230 300 420 \%
@E VsdeN
ERGTFEERE +20 +20 -15/+25 %
T E
WEE <600 <750 <820 \
@ 100 V/ps, 99%
HEME <500 <650 <700 v
@ 100 V/ps
WEE <700 <850 <950 %
@ 1 kV/ps, 99%
HEE <600 <750 <850 \
@ 1 kV/ps
FRERT THRER 5t 10 10 10 A
@50Hz,1s
i THRE 7 30 30 30 A
@ 50 Hz, 9/E#A
FRER A B 10 10 10 kA
10K, 8/20ps
B SRR 10 10 10 KA
1%, 8/20 s
R B 2 2 3 KA
1R, 10/350 s
etk i GE: 200 200 200 A
300K, 10/1000 ps
Y2 E8 fH >1 >1 >1 GQ
B @1 MHz <15 <15 <15 pF
Currents through center electrode, half value through each line electrode. H3%iEid F/L B AR, SNLBRES HE—%.
About packing see page 66. €3 Il 5661 .
Please read Important notes on page 4 and Cautions and warnings on page 70.
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3-Electrode Arresters

ZHREE

Medium-duty types FRTHZEZR 5|

10kA/10A * @6 x8 mm

T30-...SMD T30-... T31-... T33-...

4943 §
— ©
6:0.1 8.120.2 8.420.2 8,102 2 ° @
ot | o +
~3.2 3.30.1 3.320.1 2
+ — - ‘ 1)
_ 1.5+0.1 e = | = %
& i H ©
@ t é = \ i 3 o1 0.1 min.
N A RIS ‘ - o1
©° S 44+0.3 4.4+0.3
N 15201 [ o1 420. Gtk
RAB0347-W RAB0180-L RAB0181-U RABO310-X
Type #HE T30-A230X
Ordering code 1T#5 B88069X3060C253
T30-A90X T30-A230XSMD T30-A350X
B88069X3030C253 | B88069X6731T702 B88069X3180C253
T31-A90X T31-A230X T31-A350X T30-A420X
B88069X2261B252 | B88069X3130B252 B88069X3090B252 | B88069X3040C253
T33-A90X T33-A230X T30-A250X T33-A350X T30-A420XSMD T30-A500X
B88069X2271B502 | B88069X9800B502 | B88069X3951C253 | B88069X1470B502 | B88069X4961T702 | B88069X3070C203
RRERES 920 230 250 350 420 500 Vv
B JE VsdeN
ERGTFEERE +20 +20 +20 +20 -15/+25 +20 %
MG HFEE
NEE <450 <400 <500 < 800 < 850 <1100 Vv
@ 100 V/us, 99%
HEE <350 <350 <400 <650 <700 <900 %
@ 100 V/ps
NEE <500 <450 <550 <900 <950 <1400 \
@ 1 kV/ps, 99%
HEE <400 <420 <450 <700 <850 <1000 v
@ 1 kV/us
FRARTT TSR 7R 10 10 10 10 10 10 A
@50Hz,1s
i T3 7 30 30 30 30 30 30 A
@50 Hz, 9/
FRERP T AU B3 10 10 10 10 10 10 kA
10K, 8/20 s
BRI B 10 10 10 10 10 10 KA
1%, 8/20ps
PR B 2 2 2 2 2 2 KA
12K, 10/350 ps
Pt Gl >10 >10 >10 >10 >10 >10 GQ
HAE@1MHz <15 <15 <15 <15 <15 <15 pF
Currents through center electrode, half value through each line electrode. B & T F/LBR, ENEBERENEH—F.
About packing see page 66. €35l 56611 .
Please read Important notes on page 4 and Cautions and warnings on page 70.
© EPCOS (Shanghai) Ltd 2011 BRREATNNEERGE, WRETOTNNHEMEL. 47

Downloaded from AFFOW.com.

T3 Series - T3%&7%


http://www.arrow.com

3-Electrode Arresters

ZHREE

Medium-duty types FRTHZEZR 5]

10kA/10A* @8 x 10 mm

T80-... T81-... T83-...
—_—
SN
4
N 13.4-2
E N 10+0.3 50+3 10+0.3
] 4.25+0.15 10:0.3
. N —— L 7o)
) N 1.520.1 - = =
') = mim S 0| o TR &
= P e e e i e R ——————— — | =t QU ® W\ ) <
o =25 || - ) I
N 3 % S ||
o0 I ‘ & o1
- RAB0002-2 | ot 4.4:0.3 ‘ 4.4:0.3
RAB0183-B RAB0184-J
Type HE T80-A90X T80-A230X
Ordering code 1TH#2 B88069X8360C203 B88069X9380C203
T81-A90X T81-A150X T81-A230X T80-A250X
B88069X8440B252 B88069X9580B252 B88069X8470B252 B88069X8170C203
T83-A90X T83-A150X T83-A230X T83-A250X
B88069X8300B502 B88069X9590B502 B88069X8910B502 B88069X8340B502
HRERET S 90 150 230 250 v
B3 VsdoN
ERGTEERE +20 +20 +20 +20 %
T E
NEE <400 <450 < 450 <500 Y
@ 100 V/ps, 99%
HANE <300 <400 < 400 <450 Y
@ 100 V/us
MEME <550 <550 <650 <650 v
@ 1 kV/ps, 99%
HAE <500 <500 <600 <600 %
@ 1 kV/ps
FRARI THRER 10 10 10 10 A
@50Hz,1s
it TAREE 7 40 40 40 40 A
@ 50 Hz, 985
FRERR T AU BT 10 10 10 10 KA
102%, 8/20ps
OROME T R 15 15 15 15 KA
1%, 8/20ps
OB S 2 2 5 2 KA
1%, 10/350 ps
TR R 200 200 200 200 A
300:%, 10/1000 ps
4825 e PH >10 >10 >10 >10 GQ
BHA @1 MHz <15 <15 <15 <15 pF

Currents through center electrode, half value through each line electrode. B3 i@ F/L B 1R, SNLERE R —F.
About packing see page 66. 235 Il 56611 .

Please read Important notes on page 4 and Cautions and warnings on page 70.
48 BIRFANNEEREE, UREBTOMNHEFLEELE. © EPCOS (Shanghal) Ltd 2011
Downloaded from AFFOW.com.
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3-Electrode Arresters

ZHREE

Medium-duty types FRTHZEZRF]

10kA/10A* @8 x 10 mm

T87-...

S +0.2
3! 08757
N~
Q '
. ©
3 i N7
\ |
o1 0.1 min. Dimensional drawings for T80-,
T o1 T81- and T83- series see page 47.
6402 6402 T80- | T81-HT83-RFIRTH
K <2 RABO315-L EEATT,
Type BE T80-A350X
Ordering code (T2 B88069X8500C203
T81-A300X T81-A350X T80-A420X T83-C600X
B88069X9000B252 B88069X9190B252 B88069X7910C203 B88069X8530B502
T83-A300X T83-A350X T83-A420X T83-A500X T87-C600X
B88069X7990B502 B88069X8690B502 B88069X7960B502 TIRABE RIR B88069X8550B502
HRERET S 300 350 420 500 600 v
i Foltage VsdoN
ERGTEERE +20 +20 +20 +20 -30/+17 %
T E
MNEE <700 <700 <850 <900 <900 v
@ 100 V/ps, 99%
HEME <600 <600 <700 <800 <800 %
@ 100 V/us
WEE <800 <900 <950 <1100 <1100 %
@ 1 kV/ps, 99%
HAEE <700 <800 <850 <1000 <1000 %
@ 1 kV/ps
FRARI THREE 10 10 10 10 10 A
@50Hz,1s
i THREE 7 40 40 40 40 40 A
@ 50 Hz, 98 #7
FRER R T AU BT 10 10 10 10 10 KA
10K, 8/20ps
BOROME T R 15 15 15 15 15 KA
1R, 8/20ps
SR B B 3 2 2 2 2 2] KA
1R, 10/350 s
TR R 200 200 200 RIS KIR TRIEEKIR A
3003k, 10/1000 ps
425 e pH >10 >10 >10 >10 >10 GQ
BHA @1 MHz <15 <15 <15 <15 <15 pF

Currents through center electrode, half value through each line electrode. B3R iET F/L B AR, ENEBRE HH—F.
About packing see page 66. % Il 56671 .

Please read Important notes on page 4 and Cautions and warnings on page 70.
BREEIAMNEEEE, URETOMNHEMES. 49
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3-Electrode Arresters

ZHREE

Medium-duty types / RIIZEZF|

10kA/10A* @8 x 10 mm

T80-...F T8*-...F1 T8*-...F4
—
SN
N4 13.4-2 13.4-2
0 ’2‘8‘—‘8.‘12‘ ‘ 11.520.3 10+0.3 10+0.3
|_
- S Y] < o -
(9] 33 ; 35 D 28 ] @
o o - 1+ 13 3 %[5 g| | ) 2|55
= Sy N ) <y @ I i I3
3 ’ oa| (T T
(@p)] 10£0.3 ‘
0 RABO311-F 2, o
l_ 4.4+0.3 4.4+0.3 ﬂ(i> 4.4+0.3
RAB0189-Q RAB0190-T
Type BE T80-A90XF T80-A230XF T80-A350XF
Ordering code 1J#%S | B88069X2391B502 B88069X8380B502 B88069X8390B502
T83-A90XF1 T83-A230XF1 T80-A250XF T83-A350XF1
B88069X8430B502 B88069X9420B502 B88069X8230B502 B88069X9410B502
T83-A90XF4 T83-A230XF4 T83-A250XF4 T83-A350XF4
B88069X8350B502 B88069X8870B502 B88069X8990B502 B88069X9120B502
T83-A150XF1 T85-A230XF4 *) T83-A260XF4 T85-A350XF4 *) T83-A500XF4
B88069X9930B502 B88069X9260B502 B88069X8250B502 B88069X9230B502 B88069X3771B502
HRERTFHEE 90/150 230 250/260 350 500

*) Design with shorter lead length.
") 51485

About packing see page 66.
BEINE66T.

Variants ...F1 and ...F4 are the most common positions
for the short-circuit spring. The electrical characteristics
are the same as those given for the corresponding types
without a short-circuit spring on pages 48 and 49. Alter-
native voltages, lead configurations and spring positions

FIMFARRENERERUE. HBSFMH5548
TUA49TI L AERE B A A B S B S AR it
EEMNEE . SIARENRE R B TREERIZMR.

on request.

Circuit: a—e
a, b Tip/ring (line) electrode

c Center electrode

T Temperature-controlled

short-circuit mechanism

b K
a,b Fim /IR (&) Bk
c LB R
T SRR HLH

Please read Important notes on page 4 and Cautions and warnings on page 70.

50 BHREANNEREE, NRETORNHNEMES.

Downloaded from AFFOW.com.

© EPCOS (Shanghai) Ltd 2011


http://www.arrow.com

3-Electrode Arresters

ZHREE

Heavy-duty types XIHZE A5
20kA/10A * @8 x 10 mm
T20-... T21-... T23-...
|——— ]
& 10+0.3
3 . 4.25+0.15 13.4-2
~ 1.5+0.1 10+0.3
B [T 1
N N 0
£ LJHL. = 2 X
2 2l g E
o § f I
RAB0002-2 B \
S ol ||
4.4:0.3 4.4:0.3
A RAB0183-B ABO1B4
Type 2S T20-A230X T20-A250X T20-A350X
Ordering code 1T#% B88069X8710C203 B88069X8810C203 B88069X7320C203
T21-A230X T20-A230X T21-A250X T21-A350X T20-A420X
B88069X8920B252 o RIBE KR4 B88069X8800B252 B88069X5120B252 B88069X7820C203
T23-A230X T23-A230X T23-A250X T23-A350X T23-A420X
B88069X8740B502 T IRIBE R B88069X8840B502 B88069X7200B502 B88069X8070B502
RRER TS 230 230 250 350 420 %
EEJ:TS Vsch
ERGTFEERE +20 +20 +20 +20 -17/+30 %
HEHFBEE
WEE <400 <400 <500 <650 <750 %
@ 100 V/ps, 99%
HAE <350 < 350 <400 < 550 <700 Vv
@ 100 V/ps
NEE <500 <450 < 600 <700 < 850 Vv
@ 1 kV/ps, 99%
HAE <450 <400 <550 < 600 < 800 Vv
@ 1 kV/ps
FRART THREE R 10 10 10 10 10 A
@50Hz,1s
i THRER 50 50 50 50 50 A
@ 50 Hz, 9/FHA
FREROM A B 20 20 20 20 20 KA
108, 8/20ps
BB E I R 25 25 25 25 25 KA
1%, 8/20ps
TR R 5 5 5 5 2 KA
1%, 10/350 ps
JRE A B 200 200 200 200 200 A
3002K%, 10/1000 ps
Y5 >10 >10 >10 >10 >10 GQ
BHA @1 MHz <15 <15 <15 <15 <15 pF
Currents through center electrode, half value through each line electrode. B3 iET /B 1R, SNLBRE R —F.
About packing see page 66. B3 I 56611 .
Please read Important notes on page 4 and Cautions and warnings on page 70.
© EPCOS (Shanghai) Ltd 2011 BIERSANNEEEE, URETOTNNHEFEL. 51
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3-Electrode Arresters

ZHREE

Heavy duty-types / XIhZERII/ HRIUFRF

20kA/10A * G 8 x 10 mm

T20-...F T23-...F1 T23-...F4
—
=
4
R w02 e 13.4-2
Al 28707 11.5£0.3 100.3 100.3
|_
0 2 o = mp [l oS "
Q & 11 % (59 g ar |5
= s R & ) S5 : )&y
()] 1 1) | r | 2 * ) | [ | ©
n 10£0.3
Al o1 ol |
— RREISIRF 44+03 44103 4403 4.40.3
RAB0189-Q RABO190-T
Type HE T20-A230XF
Ordering code TS B88069X8720B502
T23-A230XF1 T20-A420XF
B88069X8680B502 B88069X7580B502
T25-A230XF1 *) T23-A250XF1 T23-A350XF1 T23-A420XF1
B88069X8630B502 B88069X9810B502 B88069IX7240B502 B88069X6210B502
T23-A230XF4 T23-A250XF4 T23-A350XF4 T23-A420XF4
B88069X8750B502 B88069IX8860B502 B88069X7000B502 B88069X7140B502
RRERETFBE 230 250 350 420 v

*) Design with shorter lead length.
") BI&EAE.

About packing see page 66.
BRI EE6T.

Variants ...F1 and ...F4 are the most common positions
for the short-circuit spring. The electrical characteristics
are the same as those given for the corresponding types
without a short-circuit spring on page 51. Alternative volt-
ages, lead configurations and spring positions on re-

FIfIF4R B NMNEREANE. HBESEHESES
MEERERNANESHBSIEFHAER. HiEFENE
E. SI&EREMEER B JREERIZH.

quest.

Circuit: a—e b B BK:

a,b Tip/ring (line) electrode a,b Kif [ (4%) Bk
c Center electrode c iR

T Temperature-controlled T RIEERLE

short-circuit mechanism

Please read Important notes on page 4 al

52 BHREANNEREE, NRETORNHNEMES.
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3-Electrode Arresters

ZHREE

Heavy-duty types XIhERZ5
20kA/20A * @9.5x11.5mm
T60-... T61-... T63-...
753
11.5£0.4 15-2
o) 15204 11.5:0.4
=] 5:0.2 — = .
5 1.520.1 s ——— 8 e g I
= . [ 2| (( ol =5
N CL) — &i « = <y ©
g5 w i | (T
e} J 11 (2]
= Q S .
5] o1 ol *
RAB0191-2 | RAB0192-A 6+0.5 ‘ 6:0.5
RABO0193-|
Type 2S T60-C350X
Ordering code {75 B88069X7450C502
T61-C350X T61-C600X T61-C650X
B88069X7700B102 B88069X8820B102 B88069X7230B102
T60-A260X T63-C350X T60-A420X T63-C600X T63-C650X
B88069X7120C203 B88069X7460B102 B88069X6980C203 B88069X8830B252 B88069X6990B102
RRER TS 260 350 420 600 650 %
B JE VsdeN
ERGTFEERE 210...310 300 ... 500 330 ... 600 420 ... 700 500 ... 800 v
HEHFBEE
WEE <600 <800 <750 <900 <1100 v
@ 100 V/ps, 99%
HEE <550 <700 <650 <800 <1000 v
@ 100 V/ps
WEE < 650 <900 < 850 < 1000 <1350 Vv
@ 1 kV/ps, 99%
HANE <600 <800 <750 <900 <1100 v
@ 1 kV/ps
FRERTE TAREE R 20 20 20 20 20 A
@50Hz,1s
i THRE 7 130 130 130 130 130 A
@ 50 Hz, 9/F#A
FRERA T AU BT 20 20 20 20 20 KA
10X, 8/20ps
RO B 40 40 40 40 40 KA
12K, 8/20us
TR R TARIBE RIR 5 o] RIBE R 5 5 kA
1%, 10/350 ps
4B >10 >10 >10 >10 >10 GQ
BE <15 <15 <15 <15 <15 pF
@ 1 MHz
Currents through center electrode, half value through each line electrode. B3RS /LB AR, GANGBRE MEH—%.
About packing see page 66. €3 Il 5661 -
Please read Important notes on page 4 and Cautions and warnings on page 70.
© EPCOS (Shanghai) Ltd 2011 BIERSANNEEEE, URETOTNNHEFEL. 53
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3-Electrode Arresters

ZHREE

Types conforming to US specifications & EE MRS

T23-C350XS T53-C350XF

) o 184=2 13.3:03
D= a 100.3
= hl? 5 ‘
2y 3 — —
5 J T f -
n o
10 k= S R gl U]l SIE
£ RN s Lo bSIS
o 4 s
l_ o o1
o1 015
AN ‘ SAEDE RAB0278-T £2:00) !4'&0 S RAB0286-K
Type HE T23-C350XS" Type BE T53-C350XF?
Ordering code 1T#% B88069X8160B502 Ordering codei]#2 T ARYRE RIZME
RRERT S 350 V.  RRERGH 350 v
B E VsdeN B3 JE VsdoN
ERGTEERE 300 ... 500 V  ERGTEERE 265 ... 600 v
HE T E HEHEHEFBE
WEE <650 vV NEE <1000 v
@100 V/us, 99% @100 V/ps, 99%
HAE <550 vV HEE <700 v
@ 100 V/ps @ 100 V/ps
WEE <800 vV EE <1000 v
@1 kV/ps, 9% @1 kV/ps, 99%
HAE <750 vV BEE < 800 v
@ 1 kV/ps @1 kV/ps
FRARI AR 7 10 A FERES
@50Hz, 1s 1500 2% 20 A
10/1000 ps
il T 130 A AT 2
@ 50 Hz, 9/E4A 10/1000 ps
50 % 600 A
10/1000 ps
R E I B R 20 kKA 5% 4 KA
10%, 8/20ps 10/250 ps
5K 20 ARrms
BRORERE SR 25 ka @50Hz s
1R, 8/20 s 60 % 2 ARMs
’ @50Hz,1s
EREw 1000 A 1R 1 ARMS
400°%, 10/1000 s @50 Hz,30s
AL
HRFSEE <150 ms  @52.5V/260 mA <150 ms
@150V /200 mA @135V /200 mA <150 ms
425 E8 pH >10 GQ  4ZEME >100 MQ
BHA@1MHz <15 pF  B&E@1MHz <3 pF

1) Designed for RUS PE-80 Heavy Duty F-TRUS PE-80KINZRZ 7.
2) Designed for Telcordia GR1361/GR974-CORE FTGR1361/GR974-CORE.

Currents through center electrode, half value through each line electrode. B 3RiET HOER, SNEBRENHE —F.
About packing see page 66. 3 155661 .

Please read Important notes on page 4 and Cautions and warnings on page 70.
54 BIRFANNEEREE, UREBTOMNHEFLEELE. © EPCOS (Shanghal) Ltd 2011
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AC Power Line Protection

R iR% RS

Protection class | & Il {RIFZFHH1 1 & 1l

V13... D20... L1... HS3.
y — W
- EPCOS
E= . £ 06 0
2 LPLO8> g
48 max.
7+0.5 32.7£0.5
wrench- 29.7:0.3
size 1.5 max. o
13 S
3 i g
H A I )
f—— it °§ RS 029.5:0.5 1 =1
| 5 . ‘ o 2 {1 5
17.420.5 ki ﬁ E ! s
tin-plated i 1
RAB0275-V RAB0362-W-E RAB0302-G RAB0335-Z
Type BE L10-A800XP1 H30-E800XP
Ordering code 1T S B88069X5451B201 |  TJARIBRZ kiR fit
V13-A500XN V13-A800XN D20-A800XP L1B-A800XP1 H38-E800XP
B88069X6940C251 | B8806IX4380C251 | TRIEEKIRf: | B88069X6551B201 | B8806IX6821B101
RAPR &l 1&1 1&1 | I
KA N-PE N-PE PD N-PE N-PE
AR 500 800 800 800 800 v
@L‘T‘. Vsch
ERGTFHEE 500 ... 850 > 600 > 550 > 600 > 600 \
MEEFEE @ 1.2/50 ps, <1300 <1500 <1500 <1500 <1500 V
6kV . 99% NEE
(SERERER[2Q)
145
RAFHETEBEE
@ 50/60 Hz 255 255 255 255 255 V/
FREFUM TR B 8/20 ps 40 40 20 50 100 KA
R EL A 10/350 ps 12 12 25 50 100 KA
FHEEE 7 @ 50/60 Hz 100 100 100 100 100 A
1)1
BRAFETIEEE
@ 50/60 Hz 255 255 255 - - v
FRARILEE B 8/20 s 40 40 20 KA
B AT B 8/20 ps 60 60 40 KA
L7 @ 50/60 Hz 100 100 100 A
TR B 300 300 - 300 300 A
(TOV at 1200 V)
—X 50Hz,02s
Y25 >1 >1 >1 >1 >1 GQ
Arresters are designed to EN61643-11
TR EFFAEN 61643-11.
About packing see page 66.
B NEE6M .
Please read Important notes on page 4 and Cautions and warnings on page 70.
© EPCOS (Shanghai) Ltd 2011 BIERSANNEEEE, URETOTNNHEFEL. 55

Downloaded from AFFOW.com.

AC Power Line Series
i IR RIP


http://www.arrow.com

AC Power Line Protection

RiEIR%R S

Protection class Il & lll {R3FZ5] 11 & 1l

(/9]
(0}
k5
w % : 3241
8 ﬁ 17.440.5 7.310.3 60+4 60+4
= 5.840.2
- 3 5
o .EJ S S— — I R S I— I I E—
o oS
; i{:’ — ot F (8= o~
YA 5 3 32
o X RABO27T-L =2 @ RAB0308-C 6.05:02 RABO004-Q
©)
<
Type BE V10-A500X A80-A800XP
Ordering code 1TH#& B88069X4400C251 M51-A800XP B88069X5691C103
V13-A500X B88069X47815102 A81-A800XP
B88069X4390C251 B88069X4781T502 B88069X57015102
IR Il 11&l &l
A N-PE N-PE N-PE
HRERE S 500 800 800 v
EEJ:T‘; Vsch
ERGTFHEE 400 ... 600 > 600 > 600 v
MEHFHEE @ 1.2/50 ps, <1500 <1500 <1500 \
6KV . 99% MEE
(BREEBRES 29)
145
RAFSETFBEE
@ 50/60 Hz 255 255 255 %
FRFRILEE B3 8/20 ps 20 3 10 KA
RATREB R 8/20 ps 40 3 20 KA
F4EE R @ 50/60 Hz 100 5 100 A
T B 300 - - A
(TOV @ 1200 V)
—X 50Hz,02s
PG >1 >1 >1 GQ

Arresters are designed to EN61643-11
R EFFSEN 61643-11.

About packing see page 66.
BRINE66.

Please read Important notes on page 4 and Cautions and warnings on page 70.
56 BRREATTNEERGE, WRETOMNHEEL. © EPCOS (Shanghal) Ltd 2011
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Switching Spark Gaps

JF R e =5

The principle of the gas discharge will not only be used for
overvoltage protection, but also for switching applica-
tions. Differently to surge arresters the switching spark
tubes are active components and have stable perfor-
mance during several hundred thousands of ignitions.
They can be used in all applications, where a high voltage
impulse needs to be generated. Modern high-pressure
gas discharge lamps for automotive headlamps can
easily be turned on as well as gas flames ignited.

The performance of these igniters is significantly deter-
mined by the properties of the switching component. An
extremely fast switch which is operating almost without
losses with a high insulating resistance in the non-con-
ducting state is required. It should also be as compact as
possible, rugged, highly reliable and capable of operating
within a wide temperature range.

Switching spark gaps from EPCOS are designed using
the advantages of the arc discharge: The enormous
speed at which the arc discharge is formed (< 50 ns)
as well as its high current carrying capability allow the
generation of short-time pulses of some 10 ps duration
with extremely high current, voltage rise times and low
losses. The insulating resistance in the non-conducting
state is determined by the extremely low leakage currents
and is in the MQ range.

The construction of our switching spark gaps as well as
the high quality standard of our manufacturing process
(ISO TS 16949) satisfy the tough requirements made by
the automotive industry on component reliability. Our
switching spark gaps have already proven their advanta-
geous function and reliability igniting xenon headlights for
more than 15 years.

[EREREAMET XA TIERE, BTHTFRR
H. SSAREERRNE, FXABRETERBM
gaifriakE, BREAREMNME. FRMERT
RATFREFESEHRENNA. WE, FTHRENTE
AHSESAERETRE SRR K IE— R H.
RE QKRNI RBURT FFRBEMNSE. BEE
BREITXR, ZITRERFERET, EE5L5MAMN
B#WERN. FNEZRTEM/N. BE, NEBRS
M EMRREEN M.
FELNHTFRNERT DT AERIMBENTR: BIK
BEMANEE (<50ns) REBARAERMDEEDE
HegmEBEmE (10ps) UEREMER. BEELETT
B (R AR K . NSEIRZS T A9 4B S e PR T AR R A
B, ek BRI,
ELMIHNFARMERNEMRAESERE (SO
TS 16949) HWERAETW Z A4 T EMMTHEER. +
TEMNKERLRIEN, ZEMITHITRNERERSH
NEBHTERERERSHIEERTELRE.

Please read Important notes on page 4 and Cautions and warnings on page 70.
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Switching Spark Gaps

TF R IR =

Circuit example for CAS02X

CASO02XH f& 7R

Diode 56 kQ CAS02X
—RE
° 1.5 uF
Ignition spark
K (A B
RAB0224-E
Fig. / B 22
General technical information HHRAEABER

The basic circuit of a pulse igniter contains a charging
resistor, an ignition capacitor, a spark gap and a highvolt-
age transformer as shown in Fig. 22 and Fig. 23.

When the ignition voltage of the spark gap is reached, the
energy stored in the capacitor will be discharged via the
primary side of the transformer and generates the re-
quired high-voltage pulses on the secondary side. Their
amplitude is determined by the ignition voltage of the
spark gap, the used capacitance and by the winding ratio
of the transformer. The repetition frequency can be set by
selecting a suitable charging resistor.

The construction of gas-filled switching spark gaps is
similar to that of the surge arrester with two electrodes
shown in this brochure (see page 16). The electrical prop-
erties required for switching applications and the long
switching life are set by matching design features such as
the spacing and shape of the electrodes, the electrode
activating compound, the type and pressure of the filling
gas as well as the number, type and position of the igni-
tion aids. The rugged hard-solder connection between
the electrodes and the ceramic insulator ensures high
reliability within a wide temperature range.

Type series CAS02X/CAMO02X

Application: Igniters for gas cookers and central heating
systems.

Principle: The switching spark gap generates the current
pulse for the ignition transformer on the primary side. This
in turn generates the high voltage required to ignite the
gas mixture, typically of 12 kV, on the secondary side via
its winding ratio.

Pxp R KR EABREETBEMERS . R KBRR. I
KBRS ERER, WE22M23F7R.
HIXB|FABRERNSAKEE, BER[ABGFNERE
B EERA—AMER, BNEIM~4£FTENS
E. ERBEEBURTFAZBRASKBE. FANBEEUR
THEB/HOGLEIL. BEEFEESENZBEMERTNRE
HESME.

FAMERNENE ZRIEMEENERBEM (IR
FME16TT)  BELRRITHS, MERAERAE
R.BRENEKE. SENXBNENUERAEEN
HE. KBNUE, TPUREAXRKANRFAXRERE
mRENBEREN.

CAS02X/CAMO02X Z 5]
N HESPFhREfE R g a ke,

JEIE: R RS TE S K A R AR — R MM 7= AR R R ko,
HMBTHFAREZRN=E SR EESEFTENS
E, —#&A12 kV.

Please read Important notes on page 4 and Cautions and warnings on page 70.
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Switching Spark Gaps

TF R U =R

Basic circuit pulse igniter for HID lamps

HIDXTRK i s K B B A FL i ]

|

|

| I
! |
: Electronic ballast |

I B ERR 1

| |

| |

! q

Superimposed pulse igniter VDC

HID lamp
1, HID 9]
Transformer \
TS |
-{__F=—=

Switching spark gap

Generierung FRHER
EL- -0 8
RAB0225-M Fig. / & 23

Characteristic data / Bi &I ¥

Switching time / FF 5 i 8] <50ns

Switching current, peak value (depending on the type) /7T < B3k, 1&{E (BURTFES) <1000A

Energy per discharge (depending on the type) / ZX B 4EE (BURTAS) <200mJ

Service life (switchings) ) /& fr (FF%) Y 10°... 108

Arc voltage / I B R 10...50V
Type series SSG SSG #5l

Application: Igniters for the cold and hot ignition of high
and ultra-high pressure gas-discharge lamps for video
and data projectors, general illumination (such as stadium
and studio illumination, illumination of goods in stores),
and special applications (endoscopy illumination and mi-
cro display TV).

Principle: The high-voltage pulses generated in the igni-
tion circuit are superposed onto the lamp operating volt-
age supplied by the ballast. Thanks to the low losses
incurred in switching with spark gaps, the ignition circuits
can be dimensioned so that a few pulses suffice to ignite
the high-pressure gas-discharge lamp.

Type series FS

Application: Igniters in xenon discharge lamps for auto-
motive headlamps as well as in auxiliary lamps used in the
construction and mining industries.

Feature: The FS series is designed to be used within a
wide temperature range —40 °C up to +170 °C with a
relatively tight range of breakdown voltages. Normaly one
pulse is sufficient to ignite the gas discharge lamp.

Principle: As described for the SSG.

1) The number of switching operations and the breakdown voltage occur-
ring during the component’s service life are significantly determined by
the ignition circuit parameters, i.e. by the capacitance of the ignition ca-
pacitor as well as the primary inductance of the high-voltage trans-
former. Because the layout of the circuits depends on the user, these val-
ues have not been included in the table. Data sheets with values for
switching operations and breakdown voltages obtained from standard-
ized test circuits are available upon request.

RzF3: %ﬂﬁﬁ%ﬂiﬁ&?ﬁ% WS E/BEESERBLAIL
RAR . CEBRRE (MEFEMNIEZRNE. 95T
$RH) \%ﬁ%&ﬁ (NABRCERPMBEBNR) .

[FIE: RKEESENSEIOR SR ERTENIES
EEN. BTFRBBRARERRE FERKSRNER
THET AGE D B RO BN o] SRS R SR TR AT .

FSZ3FI
RLF: REFRTAT AR
Bh AR BAAT Uk BR

e FSRIIRAT MMNERENM (40 °CE
+170 °C) , MG FHECEB L RN, BE, —REKA
R a] R ST AT

532 5SSGHRFIMERE.

AT R BRI RA 7 A%

1) THEAREHFRRERENEFEEETEIORT RABBNSEH,
ARABRRMNERURSELERN—RRELRE. ATEBNTRE
HAFAHE, FbXEHERRASRBERES. XARELNIXBHERE
FRABBEMEFEERIERTREBEERER.

Please read Important notes on page 4 and Cautions and warnings on page 70.
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Switching Spark Gaps
FF R &5

Commodity types
[liE3
CAM... CAS... SSG...
Fm 'i L]
_&— _-‘l W
0
()
N 5 y »
(D D 607 6075 -
U) U) @ © —
) ' &1 g i
- Y == — — H—==
Q< i ‘ |
<O S o
O_- 5:02 & %
- E RAB0333-J 6.05+0.2 °§ RAB0196-8
S < RAB0195-Z
<O
@)
Type series B S CAMO02X CAS02X-68 SSG3X-1 SSG5X-1
Ordering code 1T#2 B88069C5410T502 B88069X0680T502 B88069X0260S102 B88069X0270S102
IR R 230 230 3000 5000 %
MIRERS T 200 ... 255 200 ... 255 2550 ... 3540 4000 ... 6000 %
B E "
RS - - 2400 ... 3600 3750 ... 6250 %
BE"
HEFEE - - <50 <50 ns
FrRBRIE 2000 000 2000 000 1000 000 100 000
@ (25°C)?
EIEEE R 2 300 300 50 30 A
TIERE -20...+125 -20...+125 0...100 0...100 “©
YE L% PE >100 >100 >100 >100 MQ
1) lonized
1)EBE.

Downloaded from AFFOW.com.

2) Test circuit on request.

2) Wit BB T ARIE B R IR L.
About packing see page 66.

BEILE66T .
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Switching Spark Gaps
TR &5

High performance types

EIERERS]
ESHE FS...SMD
‘f H’m T
] 1 ]
LA
6.05+0.2
FS..J... 0.5:0.1
0.5+0.1
)
————— ==== —t-—
S|l o
RAB0334-R RAB0197-G g’l }','
~| @
Ql Q
RAB0291-D
Type S FS04X-1JMG FS06X-1NG FS08X-1GH FS08XJMSMD
Ordering code ITHRE B88069X0410T502 B88069X3660T502 B88069X0340T502 B88069X6891T602
TRGFBEE 400 600 800 800 Vv
MIRHSES 350 ... 430 560 ... 680 704 ... 896 704 ... 896 %
BHE
FRHAGE 340 ... 460 540 ... 700 680 ... 920 680 ... 920 Vv
BEY
A8 <50 <50 <50 <50 ns
FFRBRIE 200000 40000 100000 380000
(25 °C)?
MEBIEESR? 500 1000 650 500 A
THERE -40 ... +125 -40 ... +125 -40 ... +150 —40 ... +170 °C
ke i >100 >100 >100 >100 MQ
1) lonized
1) EBE.
2) Test circuit on request.
2) Mz e BA TTAR B SR IR 4L
About packing see page 66.
BENE66T.
Please read Important notes on page 4 and Cautions and warnings on page 70.
© EPCOS (Shanghai) Ltd 2011 BIERSANNEEEE, URETOTNNHEFEL. 61
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FS Series - FS&7l

Switching Spark Gaps
TR 5

High performance types
B4R

Q
g;T 6.05£0.2 *

RAB0197-G cg RAB0334-R
Type HE FS08X-1JG FS08X-1JGS FS08X-1JKS FS1X-1G FS5,5X-1
Ordering code iT#%2 | B88069X3560T502 B88069X5980T502 on request B88069IX3450T502 B88069X3440S102
G FEE 800 850 850 1000 5500 v
RERASE S 704 ... 920 748 ... 952 748 ... 952 900 ... 1130 4850 ... 6150 %
BE
fERfEE 680 ... 920 720 ... 980 730 ... 980 850 ... 1150 4000 ... 6600 v
BEY
T E A <50 <50 <50 <50 <50 ns
FrRBIE 200000 200000 500000 200000 5000
@ (25°C)?
TREB (AR 7 2 400 650 650 400 200 A
THERE -40 ... +150 —40 ... +150 —40 ... +150 —40 ... +125 -40 ... +125 ©
et Gl >100 >100 >100 >100 >100 MQ

1) lonized
EEE.
2) Test circuit on request.

2) Mk BB EA TTARYBE SR IR 4L
About packing see page 66.

IZEE
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Please read Important notes on page 4 and Cautions and warnings on page 70.
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Quality
=

No compromises

With its quality management system, and with a compa-
ny-wide zero-defect campaign based on the "Six Sigma"
method, EPCOS is consistently improving its process
control and, as a result, the quality of its products.
Numerous awards illustrate how much customers appre-
ciate this strict approach to quality.

Today, increasingly demanding qual-
ity requirements are passed along
through the entire production chain.
Tougher quality standards are be-
coming increasingly relevant to the
company’s key markets, which in-
clude the automobile industry, infor-
mation and communications technology as well as
industrial and consumer electronics.

International QM standards

Manufacturers insist that their suppliers run QM systems
that cover every function within the company and are
precisely aimed at reliably controlling its processes and
improving them continuously. These requirements are
laid down in the international QM system standard
ISO TS 16949:2002.

Corporate certification to ISO TS 16949

The EPCOS quality policy stipulates that its QM system
must satisfy the requirements of the most demanding
international standards in any particular case. The com-
pany has therefore been certified worldwide in accor-
dance with ISO TS 16949:2002. The EPCOS QM system
is continuously monitored and systematically developed
within the company. Zero tolerance of compromise in
quality also means striving for ongoing improvement in a
continuous process, whereas process control is the key
to business success. It is the only way to ensure products
and services of the highest quality and thus customer
satisfaction.

E: RTTARIE TSR A A4

B, NEBENMMEENREERAR
Wries. EMERARERES A
SEBHHHRFBRBEEY, H
REERETL. FEMRERMNKA
MK T FE SRR F T,

EfRREFERE
AFBERERENFRAEEASIMENERIT. ™
WIEGE IR A RN REEEAR. XL
EREEFRREEEERIFEISO TS 16949:20027h1 %
HHE.

ISO TS 16949 FAIE

EEMTRESHAE, FAREXHT, REEEAE
RRFUBERTENERRE. B, ARXTIELBE
ISO TS 16949:200289 £ FKINIE. ZERETREEEE
RIANTHEREZT, FRURET. REbiR. R
EFZHRNERERECELMNTRE RS, mid
EEHEEVMINNXE. XEWRTHIRSRE .
WEMERRE—ER,

Please read Important notes on page 4 and Cautions and warnings on page 70.
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Quality
=

UL certification

Surge arresters from EPCOS are recognized to UL 497B
under UL file E163070, UL 497 under file E214013 and
UL 1449 unter File E217608.

Quality monitoring
100% test

Arresters and spark gaps are individually tested for cor-
rect operation before dispatch.

Sampling inspections

In our quality tests, we apply sampling inspections based
on the following internationally recognized standard:
MIL-STD-105E, normal inspection level II.

These quality monitoring processes are applied within the
scope of statistical process control (SPC) to the process
steps, the type and delivery inspections as well as the re-
liability inspections. Our delivery inspection (including
simulation of the customer’s incoming inspection) oper-
ates with the test features Vsdc and Rins unless otherwise
agreed. For our outgoing quality inspection we practice
AQL 0.65 or better. The average outgoing quality (AOQ)
is measured regularly in ppm and evaluated on the basis
of these values.

For switching spark gaps, application oriented lifetime
tests are carried out (see individual data sheets).

Reliability inspections

The following tests are carried out on the basis of the
international standards IEC or DIN EN 60068:

H Lifetime tests

B Temperature cycling tests:
Arresters -40°C ...+ 90°C
Switching spark gaps -40°C...+125°C

B Humidity tests (relative humidity = 93%)

B Continuous shock tests (a = 400 ms™)

M Vibration tests (f = 10 to 500 Hz)

B Tension/bending tests of the lead wires

B Torsional strength tests of the lead wires

W Solderability tests

H Inspection of mechanical dimensions

The frequency and stress parameters used in these tests
depend on the component types.

The product and dispatch packaging is monitored to DIN
EN 24180 (strain, vibration and impact tests) as well as by
means of transport tests performed under practical con-
ditions.

Electrical stress

In the most international specifications, the failure modes
for surge arresters are determined. Other failure modes
are as follows:

VE: RTTARIE LT SRRA A

ULIAE

LN SEREESZ2TINE, FEUL 497B (XHES
E163070) . UL 497 (Xf£SE214013) FIUL 1449 (X
#2E217608) HIERK.

REE
100% ik
REH, MBEEMAXBERCELEMNK, FELER
THEEX.

it

Wik, ZLERETRATET UTEFRRENHRSE: MIL-
STD-105EEMEE 2R
XERBERIERZNS (SPC) LEEH . dED
B AANMAERRMNEATENRE. REREAE,
BNEEMFNATRE (BERMEFHERR) X
FVsacMRins Mk, T MBI X HBAQL 0.655 E SR
Ao FIPHRE Mppm#t TE, FRUXLHE AR
HITIE .

NFIRME R, FERNGXATEAFeNE (LEmk
MEH) .

GERE ol

TR, ZERHEXAT ERFEIECKDIN EN
60068:
m Eali

W EERINI:
R E —40°C...+ 90°C
FF <R A% -40°C...+125°C

HEENK (FEXERE =93%)

W EEAHNE (a=400 ms?)

W RN (f = 10 bis 500 Hz)

B 5|4 h 1/ Z i

W S| &R ENIR

W R

W AU R TN

XL A AR TN WS HBUA T TS,

FRAMEELSSDIN EN 24180 ER (/1. IRshFnd
FTWiR) , EENRIITSERENG TR TSEIE.

RSN
REBEFISEERE T VEHBENSRERN. A
BEERXAT

Please read Important notes on page 4 and Cautions and warnings on page 70.
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Arresters with tin-plated surface

ERNRE

*) Thickness of tin plating measured on
one point in the middle of the flange.

B Nominal discharge current and nominal alternating
discharge current
Failure criteria:
Total failure
Failures due to variations:

Short circuit

Vsde < 0.7 X VsdeN

Vsde > 1.3 X VsdeN
Permissible failure rate: <5%

W Single-discharge current and alternating discharge
current
Failure criteria:
Total failure
Failures due to variations:

Short circuit

Vsde < 0.5 X VsdeN
Vsde > 1.5 X VsdeN
Permissible failure rate: <5%

Layer thickness test of electrolytic surfaces

The electrolytic layers of the surge arresters and switch-
ing spark gaps are monitored during the manufacturing
process at the measuring point shown in Fig. 24.

Climatic framework conditions

+0,1
917005

RAB0219-L

N EZHE-K ENSHNEGEE.

Fig. / B 24

BRI R AN AR AR AR I

KA
TR Gk
TERK Vsdc < 0.7 X VsdoN
Vsde > 1.3 X VsdeN
SRR <5%
m SRR TRERS
KA A
e a5k
TERK Vsde < 0.5 X VsdeN
Vsdc > 1.5 X VsdeN
RIFREER: <5%
EREEMIK

A IR P TN B AT K AR Y B SRR A T iR i,
MERIE24.

REEH

The diverse requirements profiles for surge arresters
and switching spark gaps are used to derive various tem-
perature ranges for operation and storage. Due to their
predominant use in telecom applications arresters have
to comply with ITU-T, K.12, unless otherwise specified.

For switching spark gaps, the standards of the automo-
tive industry are generally applied.

Temperature values are given in the product part of this
brochure or in data sheets which are available at www.
epcos.com/arresters.

VE: ARTTA BB LT STRRA Ao

EEBEMFRNEBEARS EREBATHE LIEFE
FEESERE. ATXEFRFERATHETE, REE
DRFEITU-T, K129 EK, BREZERE. WFFHF
FHERE, AEFVATRE—RETIER.
BEBE TS ERTF M AERH =k Mihwww.epcos.com /
arresters EFFIAE .

Please read Important notes on page 4 and Cautions and warnings on page 70.
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Taping and Packing
ZES

Tape packaging to EN 60286-1

Tape packaging to EN 60286-3

B354 EN 60286-1

1,2 max. 540,25

(

5272
64%4

l
Lnact1,4

(

RAB0221-G

6£1

10:05"

1) Permissible deviation
over 10 spacings +2

1) 10 B i [8) R VR VIR 2=+ 2

Fig. / & 25a

Packing

Surge arresters and switching spark gaps are supplied in
various packing types and packing units. These are
encoded in the last four digits of the ordering codes.

Depending on the design, 2-electrode arresters with a
terminal wire will be preferentially supplied taped to
EN 60286-1. The wire length available for processing in
the taped arresters is correspondingly reduced (see
Fig. 25a).

In general unleaded arresters are delivered in plastic ta-
pes to EN 60286-3 (see Fig. 25b).

Ordering code system / iJ&5 S &%

B34S EN 60286-3

W (12/16/24)

cover-tape

sl

Specification and tolerances
to EN 60286-3 RAB0364-M-E

HIE A Z=FFSEN 60286-3

Fig. /& 25b

a3

SEMBEEMTRMERE SMHERELERMBE LA,
PUTHR S E4RIR .

RIFBRITHAR, TR &N RN EEEERTE
# FEEN60286-1HER. BFMIMS|I&KE M
K> (WE25a) .

BE, FTHsl&MBEMFEEN 60286-3E kA%
BREEE (WE 25b) .

1755 5: B88069X1234 ,? 1_?2

S= Strip/ &%

T= Standard tape / tRERH
B = Blister tray / KA

C = Bulk packing / &t

K3 Pcs./A | 55 Pcs./A
101 10 | 252 250
102 100 | 253 2500
103 1000 | 352 350
202 200 | 403 4000
203 2000 | 502 500
251 25 | 902 900

VE: RTTA BB LT SRRA A

Please read Important notes on page 4 and Cautions and warnings on page 70.
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Mounting Information
ZEER

Bending lead wires

THI51%&

_______________________'J

r

%7
i

Bending and truncating lead wires

The processing of surge arresters may involve the bend-
ing or truncating of lead wires. It must then absolutely be
ensured that the metal-ceramic compound (electrodes/
ceramic insulator) is not subject to mechanical stress and
that no sudden stresses affect the ceramic.

A minimum spacing of 2mm must be observed between
the body and the bend point (Fig. 26). This ensures that
the strength at the welding point between wire and elec-
trode is not diminished.

The bending pattern of the surge arresters supplied by
EPCOS may differ from that described above.

AR TTABIE TSR A

2 min. RAB0220-Y

Fig. / B 26

T FsT 1514
SHREENMITTES RIS SNTHRTY. RE
BFEEHESB—MEEAS (BR/BABEKE) R
LEZVMN, FEBERLRIRANS.

B A STl S NFIRISE V2B KM (F26) |
BRI MBI IR AR ETLRE.
BERIFRHASHREEN TR TS LR B
FA.

Please read Important notes on page 4 and Cautions and warnings on page 70.
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Mounting Information

Pk —
ZRER

Recommended soldering profiles

EBURERH R

Wave soldering
3004
©

T 250 235°C... 260 C
l 2nd wave
— Ny

EE 2001 1st wave A\ R

© —RE \ N sk

@ N

N2k
3 150 approx. 200 Kis \\/
'E, \

100°C .. 130°C _ 7
1001 =

50 -

10s —— Normal curve #RAE £
= = = Limit curves PRl th 2%

0 50 100 150 200 s
Time —=—

FflE]  KKEO14-UE

Soldering profile applied to a single soldering process.

BOR IR FR RO IR i 2

Soldering of tin plated arresters
Wettability test (to IEC 60068-2-58)
Test criterion:  wetting of soldering areas

Solder Solder bath temperature
I8kt JREHR
Sn 95.5/Ag3.8/Cu 0.7 263 (+3) °C

Note: Soldering of surge arresters with failsafe mechanism need
to be examinated individually.

E: RTTARIEUTESRRA A

Reflow soldering

BN
w00~ 10s
) N
© 260°C W
250 approx. 245 C AN
) 105N\
o 215°C N
o] I, N >~
e 180°C 3 S
=3 l N
E ! b 3
g;- / approx. 40}
£ 150 ¥ \\
£ ”~
= -
100
y —— Normal curve #5425
o // - — = Limitcurves R 4%k
0 w ! ; ‘ :
s 50 100 150 200 s 250
Time ——=—

BflE)  KKEO142:3E
Temperature rise rate: 3 °C/s
BE EFHEE: 3°C/s

Fig. / B 27

SRR EROIRE
SEEMNR (FF&IEC 60068-2-58)
TR ARAE: IREX ST

Dwell time

&R iE

<3s

i WARGRPTRENSARBENRER ST MR

Please read Important notes on page 4 and Cautions and warnings on page 70.
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Environmental Protection

MK

Global environment management

With our global environmental management in accor-
dance with ISO 14001 we are protecting the environment
to the same high standard in all parts of the world.

The same requirements are placed on every EPCOS site;
external institutes ensure, at regular intervals, that they
are being observed.

As well as satisfying both statutory
requirements and those imposed by |
the relevant authorities, our environ- ;
mental management system aims to
utilize natural resources efficiently.
For that reason, we use our techno-
logical expertise to design and man-
ufacture our electronic components in the most environ-
mentally compatible way possible. We are continuously
optimizing our products and processes in order to use
materials in a way that minimizes the impact on
resources, to use substitutes for hazardous materials
wherever possible, and to reduce waste to a minimum.

Material data sheets

An obligatory list of materials and substances has its
foundations in our environmental management system,
and this guarantees that a consistent procedure is ap-
plied to all EPCOS products. We are, moreover, active on
a large number of committees, working groups and com-
missions associated with the electronics industry, with the
aim of pushing forward the standardization of materials
data sheets for electronic components. The materials
contained in our products are listed in detail on this kind
of material data sheet, so that customers, in turn, can sat-
isfy the environmental conditions imposed upon them.

EPCOS posts material data sheets on the Internet under
www.epcos.com/material

Substances in components regulated by law
(RoHS)

Although components are not directly covered by Direc-
tive 2002/95/EU (RoHS), EPCOS observes this directive
on the basis of the current state of knowledge. With due
consideration to the exceptions defined in the Annex to
2002/95/EU, all EPCOS products are free of:

— Cadmium and cadmium compounds

— Hexavalent chromium

— Mercury and mercury compounds

- PBBs and PBDEs

— Surge arresters and switching spark gaps are free from
lead and lead compounds.

AR TTA BB TSR AR A

EHFEERE

BITSLTRAISO 14001 S ERIMEEIE, ZERERE
SR b 2 B AL 14 B A8 B A ERR AR AE

B ELERET RS . 22 RINPI S b ERR AR R AY
BR, HAEHREHATERL
EREEEBRRUEBRTEMN
EMEN, ZFEMNFTNFEEERE
AMNENEETERNBBERA
e £TIE, ZERETURFRE
ARAMAT YR RITIAE > TR
BY . ZERGTAEHLAL &
MIZ, UEMNKHROTIFAME, REEEEE
MBI BE TR, BREFERIRE.

HHRE R
ZEREINIR EEAR X ARV RER, #
R ZERE >~ RERXA—BNEF. BN, ZFEH
FRRSMERSETTVEXRNEZERS . TEAMD
=, M TREF TR, ZER
e RN R A L RENRBR E, B
&P DU E WA TR E R,

ELRETEMEIEREAMAENI £ www.epcos.com/

material.

7%E#E (RoHS) FREIHMIR

R&#42002/95/EU (RoHS) kS ER—T Tl {8
EZEREMUEHINRRETIZES. THEEE
2002/95/EUNt {4 th i ERIBISN, B B LRI~ B9
X

- ENELEY

- &

- RMEKUEY

- ZREE (PBB) REREAKREK (PBDE)

- SEHMEENARXBERASHENBLED

Please read Important notes on page 4 and Cautions and warnings on page 70.
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Cautions and Warnings

s fnEs

Correct application and strict adherence to the impor-
tant information listed below will ensure optimum per-
formance for the components specified in this brochure.

Please consult your local EPCOS sales organization if
one or more limits cannot be adhered to.

B The surge arrester must be selected so that the ma-
ximum expected follow current can be quenched.

W The follow current must be limited so that the arrester
can be properly extinguished when the surge has

RN AN E U N TEERE A TRRHR
BRI,
MBFEWRBTLLRS), FEDL 0B UG HE
NELL.

TR M T, NERRREATS
R

B AIPRBIFFSER, X RARARENIERE

%) decayed. The arrester might otherwise heat up and KNEE. a0, TRSEMBEE AR, HmEsE
fi_g ignite adjacent components. h T,

. B The short-circuit spring does not trigger until 140, " .
T 200, 260 and 300 °C is reached depending on the M BT fER=RH1RIAYAE, 1£2]140°C . 200°C . 260°C
o sensor material. Care must be taken to limit the ther- 5,300 °CH A REfi & fEBR & Fr . M AUE X BliA Tt
% mal rad|§t|on onto gdjacent pr?lrts to sgfe values. IS PR A RS E .
0] B Depending on the incorporation position, the surge

arrester may have to be additionally secured by me-
chanical means.

W If the contacts of the surge arresters are defective,
current stress can lead to the formation of sparks and
loud noises (bang).

B Surge arresters must not be operated directly in
power supply networks.

B Surge arresters may become hot in the event of lon-
ger periods of current stress (danger of burning).

B Surge arresters and switching spark gaps may be
used only within their specified values. In the event of
overload, the lead contacts may fail or the component
may be destroyed.

B Damaged surge arresters must not be re-used.

B Surge arresters with triggered short-circuit mecha-
nisms must not be re-used.

B Ensure appropriate handling of components passed
on for subsequent industrial processing

B Operatives who suffer from excessive sensitivity to
metals must wear light gloves when performing ma-
nual placement operations.

M Surge arresters should be disposed of in the same
way as industrial waste resembling household refuse.
In individual cases, any legal stipulations departing
from this rule must be observed.

T RTUR BB IMTESARA A A o

BETASNEARR, HEETEFTEXRAEEIM
TIEEE.

BRI E RSB R,
HERE.

B ERSERERAERRMES.

BARKNEAZERY S, RBEETEIEE (AR
B ER) o

BB ENARRERRAERTEENEEZ
W. MRBRFE, o 48 FE5] L fih R bR 5T 17
e

B NS EARIFHREE,

B AGEARIFRIPEEEMENREE.

B RRTHEFEPEETNES.

NS REIENBREAR#TFIRENEETFE.

BN LREFNBERTIVEDLEREE. 315
AT, BIBFAFEUEFMEREENE.

MY RERIE MK
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Get in Contact

BRRER

BRI

miF, RINFIE. HhE. DEIT
EPCOS OHG

Heth 2

BiE 435170725630

f£H 435170755645
sales.csee@epcos.com

ERALFE

EPCOS s.r.o.

R

BifF 420233032281
f£H 420233032289
sales.czech@epcos.com
F=

EPCOS Nordic OY

HRHTR

BiEF 358105 113200
f£H 358105112285
sales.nordic@epcos.com

RE. LEFIR. A%E. 3EM
EPCOS SAS
Saint-Denis/France
XER/%ERE
BIE 33149466789
f£H 33149466767
sales.france@epcos.com
EE. JIFHTEHN. =, Ht
EPCOS AG
Customer Service
2ER
B3% (D) 0180 500 33 48
(0.14BR 7T/ 5> $h)
(CH) 08 48 37 26 71
f£H 498963628010
sales.germany@epcos.com

&

EPCOS Elektronikai
Alkatrész Kft.

BIE 3614360720
R 3614360721
sales.hungary@epcos.com
X

Siemens S.P.A.

Settore EPCOS

*2

BiE 390224364265
H 390224364424
sales.italy@epcos.com
K=, N, 5
Siemens Sp.z.0.0

EPCOS Div.

£

BiE 482287009151
f£H 48228709159
sales.poland@epcos.com

HEF

EPCOS 2 Portugal LDA
Evora

BiE 351917567927
A 351214933476
sales.portugal@epcos.com

®E. A%ZHE. BiFERE. BRI
H®TINEFR=

EPCOS LLC

=HR

BiE 74956632100
BHR 74956632122
sales.cis@epcos.com
Hhi

EPCOS Sales Representative
Dolny Kubin

BiE 421435823673
%R 421435823733
sales.slovakia@epcos.com

HEXRE., “FH#l. KHiE
T, BEFEMP, F/RET. B
Andrej Majcen

EPCOS Sales Representative
Skofljica/Slovenija

BIEF 38659956353

H 38659956354
sales.slovenia@epcos.com

iy

Siemens S.A.,

EPCOS Div.

EE

BiE 34915148000
FH 349151470 14
sales.iberia@epcos.com

W, BORIE. kS, A%,
MBS

EPCOS Nordic AB

Kista/Sweden

BiE 4684772700

ZHE 4684772701
sales.nordic@epcos.com

THHE, BEHHE

EPCOS AG

REBA R

BiE 90 216 6 69 81 01
£E 90216 4 6407 56
sales.turkey@epcos.com
HEMEBRZ

EPCOS UK Ltd.

RN RE

BiE 441344381510
f£H 441344381512
sales.uk@epcos.com

T

fZEiT. FEE. Fhix. BB,
REH. MFT

EPCOS AG

BENAE

FENBHR/ L BEH

BiE 90216 569 8101

i2=¢ 90 216 4 64 07 56
sales.turkey@epcos.com

HE

ZENET BE FRRSERAE
a3

BiE 86 2122 19 15 00

£H 862122191599
sales.cn@epcos.com

Ex

BiE 861085868673
f£H 861085869204
sales.cn@epcos.com

w3

BifF 8675582759100
f£EHE 8675582759135
sales.cn@epcos.com

=]

BiE 865922202210
f£E 865922202250
sales.cn@epcos.com

[T

BiE 862988320460
f£H 862988320783
sales.cn@epcos.com

FR

BifF 867122853588
f£H 8671228587 34
sales.cn@epcos.com

B

ZENETFRAS

BiE 85236698200
f£H 85236698256
sales.cn@epcos.com

ENEE. Bk, mina, BER. B
AR, W&, RER. SRR
B, FFE=F. FAHRSEKE
EPCOS India Private Ltd.

PEME R

BiE 918040390615

£HE 918040390603
sales.in@epcos.com

L&)

Nisko Projects Electronics &
Communications (1999) Ltd.

LES RPN

BiE 97237657300

H 97237657333
sales.israel@epcos.com

=EN

TDK-EPC Corporation

KR

BiE 81352017241
f£H 81352017262
inquiry@jp.tdk.com

BHE

Siemens Ltd.

EPCOS Korea LLC

BHR

BifF 82221565818
f£H 82221566898
sales.kr@epcos.com
kAL

EPCOS SDN. BHD.

B35

BiE 60379608180
f£E 60379608182
sales.asean@epcos.com

FRREHFE

TDK Electronics Philippines
Corporation

EPCOS Department

R AR

BIE 63 49 541 31 41 66 30 / 31
H 63495413140
sales.asean@epcos.com

N, EDERAEL. RE. HE
EPCOS PTE LTD

FNLE

BiE 6568412011

FR 6567446992
sales.asean@epcos.com

/g
2R HBRA S
adit

Bif 886226557676
ZH 886 227 82 03 89
sales.tw@epcos.com

E

XE. ek, EREF
EPCOS, Inc.

Iselin, NJ, USA

PENR FFR EE
BiE 1732906 43 00
ZH 17329064395
sales.usa@epcos.com

ES

EPCOS do Brasil Ltda.
EZRT

BiE 551136 125187
f£H 551136125165
sales.br@epcos.com

|

BRAMIE, HE=

Electronic Component Solutions
Pty Ltd

BIRAK

BIE 61385611999
H 61395747055
sales.au@epcos.com

e

FIEFNE

Electrocomp (PTY) Ltd.

Sandton

BiE 27 11458 9000 32
ZH 27114589034
sales.southernafridca@epcos.com

BR

EPCOS AG

Liaison Office

FHF B /R

BiE 90216 569 8101
FH 90216 46407 56
sales.turkey@epcos.com
EinE. REH

EPCOS SAS
Saint-Denis/France

Ef e/ xR

BiE 33149466789
HE 33149466767
sales.france@epcos.com
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