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mportant Notes
TEI
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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
requirements 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 customers
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 usual
service life cannot be completely ruled out in the current state
of the art, even if they are operated as specified. In customer
applications requiring a very high level of operational safety and
especially in customer applications in which the malfunction 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.

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

products described in this publication may contain substances
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 detailed 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 specifications.
Please check therefore to what extent product descriptions and
specifications contained in this publication are still applicable
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-
specific products.

. Unless otherwise agreed in individual contracts, all orders are

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

. The trade names EPCOS, CeraDiode, CeralLink, CeraPad,

CeraPlas, CSMP, CSSP, CTVS, DeltaCap, DigiSiMic, DSSP,
ExoCore, FilterCap, FormFit, LeaXield, MiniBlue, MiniCell, MKD,
MKK, MotorCap, PCC, PhaseCap, PhaseCube, PhaseMod,
PhiCap, PQSine, SIFERRIT, SIFl, SIKOREL, SilverCap, SIMDAD,
SiMic, SIMID, SineFormer, SIOV, SIP5D, SIP5K, TFAP, 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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Cautions and Warnings
WEMEL

Correct application and strict adherence to the important
information listed below will ensure optimum performance
for the components specified in this brochure.

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

® Do not continue to use damaged surge arresters.

® Surge arresters must be handled with care and must not
be dropped.

® Do not operate surge arresters in power supply
networks, whose maximum operating voltage exceeds
the minimum sparkover voltage of the surge arresters.

® |f the surge arresters are not properly contacted, current
load can cause sparks and loud noises.

® Store surge arresters in original packaging only. Do not
open the package prior to storage.

® Electromagnetic fields and ionizing radiation may
affect the electrical characteristics of the arrester. The
impact of such effects (inductive and capacitive field
distortion from adjacent components) must be avoided
by appropriate circuit design measures.

® Surge arresters may become hot in the event of longer
periods of current stress (burn risk). In the event of
overload the connectors may fail or the component may
be destroyed.

® | caded and SMD surge arresters should be soldered
within 24 months after shipment.

® Operators who suffer from excessive sensitivity to metals
should wear light gloves (e.g. cotton gloves) when
performing manual assembly operations involving surge
arresters.

® Do not continue to use surge arresters whose short-
circuit mechanism has been activated.

® Depending on the sensor material the short-circuit
spring does not trigger until 140, 200, 260 or 300 °C
is reached. Thermal radiation to adjacent components
must be taken into consideration in the circuit design.
Depending on the mounting position, the surge arrester
may have to be secured by additional mechanical
means.

® The follow current must be limited (see data sheet) so
that the arrester can be properly extinguished when the
surge has decayed. The arrester might otherwise heat
up and ignite adjacent components.

® Surge arresters should be disposed of in the same way
as household-type industrial waste. In individual cases,
any specific local legal regulations departing from this
rule must be observed.

© EPCOS (SHANGHAI) LTD 2017
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Surge Arresters

SEWEE

Tried and tested billions of times over

Our customers include many international manufacturers
and suppliers of telecommunication systems and
manufacturers of surge voltage protection devices and
installations. They appreciate our extensive range of types,
which enables high flexibility in matching to the most
diverse circumstances. They rely on the excellent quality
with which we manufacture our arresters in large numbers,
more than 300 million items annually.

The development of our surge arresters is based on
international standards such as ITU-T, K.12, IEC 61643-
311 (EN 61643-311), IEC 61643-11 (EN 61643-11),

RUS PE-80/IEEE 465.1 and IEC 61643-21 (EN 61643-21).
They are also used to enable modules/equipment to meet
various regulatory requirements including ITU K20/K21,
IEC 61000-4-5, Telcordia GR974/GR1089.

UL certification

Surge arresters from EPCOS are recognized to UL 497B
under UL file E163070, UL 497 under file E214013 and
UL 1449 under file E319264.

ZmZ R FN

BN EFERTSEESENEERGHEFMHL
B, MERBEERIPREMEEGIER. MIBEIEAN]
M mE SR, TURBENSMIRE., XEEPEH
BN RERE. REXLEREBNYREEHTKIME
&=, EEEBEINML.

BN [EHBERHET U TERRA: TU-T, K12,

IEC 61643-311(EN 61643-311), IEC 61643-11(EN
61643-11). RUS PE-80/IEEE 465.1 ) RIEC 61643-21
(EN 61643-21). SGAMEBERN A TRRMEE £, EX
LiREREEMEMER, GFITU K20/K21, IEC
61000-4-5. Telcordia GR974/GR1089% .

ULIAIE

FERHT (EPCOS) WRUMHBEELLTIME FEUL
497B (XfFSE163070) . UL 497 (X{£SE214013) ,
MRUL 1449 (X#+SE319264) WER.

Please read Important notes on page 4 and Cautions and warnings on page 5.

6 BFRDREATUN EEFL FIESTIN WEFEE.
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Surge Arresters

SEWEE

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 independent of the current, short-circuit
the overvoltage. When the discharge has died down,
the arrester extinguishes and the internal resistance
immediately returns to values of several 100 MQ.

The surge arrester thus meets almost perfectly all
requirements made on a protective element. It reliably
limits the overvoltage to permissible values, and —

under normal operating conditions — the high insulation
resistance and the low capacitance contribute to the fact
that an arrester has virtually no impact on the system to be
protected.

Key characteristics

® DC spark-over voltage 70 ... 7500V
® |mpulse discharge current (8/20 us) max. 100 kA
® |mpulse discharge current (10/350 ps) max. 100 kA
® Alternating discharge current (1 s) max. 20 A

® Alternating discharge current (0.2 s) max. 300 A
® Arc voltage 10...35V

® |nsulation resistance min. 1 GQ

® Capacitance min. 0.2 pF

SEBREEENT
SEREERRSMFIMARNEN G ERETE. M
BRAKE, AREEFHTESTX. —BEiinzn

BErMNEEBIEFEE, BIEEZHVNER. &
BEHWEXHE K. SRBERLEENTILFRLTE
ROBEIEES BT R, HMEBER, HBEERX
RS, MFEIZBEIRE A%100 MQ .

R SEREEILFHE T RRIFTHOMERER. €t
B ETEMRHEATFRETEER, FEELEEITESR
T, ATHSESHERMNRERSE, XREREEY
RRPRFAS T EEAF.

EEHM

*ERETFHRE 70 ... 7500 V
© SR BRI (8/20 ps) RAME100 KA
® i A ER BB 3% (10/360 pis) RAE100 KA
o THREB R 9 RAME20A

o THREBERO0.29) RAME300 A
o St E 10..35V

o 4L fE &/NMET GO
LR &/\{#0.2 pF

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Construction

ZE 1

Basic construction of 2- and 3-electrode arresters

ZHRA=RHEENE RGN

Activating compound

Electrode Electrode
AR
Ceramic
insulator Discharge space
G AL RS B R
Ignition aid
_EJ_ EE. % 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
conditions can only be ensured if the discharge path

is shielded against these environmental influences.

The design principle of surge arresters is based on this
requirement.

Our proven technique of connecting insulator and
electrode ensures a hermetically sealed discharge space.
The type and pressure of the gas in the discharge space
can thus be selected on the basis of optimum criteria. The
noble gases argon and neon are predominantly used in
gas-filled arresters since they ensure optimum electrical

characteristics throughout the useful life of the component.

An activating compound is applied to the effective electron
emission surfaces of the electrodes, they 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 balance of
size, impulse discharge capability and longer than average
service life.

Center electrode “c”

Electrode “a” HhiE B Afc Electrode “b”
B ika kb
Ignition aid Ignition aid
SHE SHE

Ceramic insulator

ML G

RAB0214-X

Figure / E1

FRES AR B MR ERIORTRESH, M
SEAFE. EAMREEMSEREE. REEHNER
BESMIRIFE T SEMPVMERRRIR M, MBERREN T
& M. SBERBENRITRENEFIEXK.

RABMAZRIENEEESBRIFRA, THERE
B SE M. B, TXHEBEERIENMENENH
TR, AEREESD, RERMEEIERIET R
BEAGRENBAME, BRI EESE. EBHR
ARETREYREFFETH, BREE—KNHT1mm,
MURS B FR58EN. Fib, RIEEESMBBREHE
RIETFHEENREM.

BLMETANEE S BRI S B IR ST IS,
fEMEwES THEENFIE.

Please read Important notes on page 4 and Cautions and warnings on page 5.

8 BFRDREATUN EEFL FIESTIN WEFEE.
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Construction

ZE 1

Basic construction of 3-electrode arresters with failsafe function

HRBRIPFH =R R ER B R E

Short-circuit spring

ERE

Solder pill
BIRR

RAB0215-F

To achieve an excellent response characteristic for fast
rise time, an ignition aid is attached to the cylindrical inner
surface of the insulator. This speeds up gas discharge

by distorting the electric field. EPCOS gas-filled 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 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 14.)

RAB0312-N

Figure / B2

AERE EF R REGREMEEE, ERBENBRER
KEMMSES, BIHEANKZERZD T, MESE
WEEE. BZEMSEREERFREmL M
EeuUERN. SANBEMNESRHN, WERTFHE
E. AEHER. THRERRLIEENTERAF D FRIZ
EMBMRFERHFTRBLM. IFHEBIBINES
RHFEAES . BARIEE RGBT BRI

HtbE MM HAEEE A KEN=RE, TREARE
MREMBNEEREMEHEREA. (FR1457)

Please read Important notes on page 4 and Cautions and warnings on page 5.

© EPCOS (SHANGHAI) LTD 2017
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Function
TRE

Limitation of a sinusoidal overvoltage by a surge arrester

SE MR E NI EIE %A PR 1

v/uaA =

Vs Spark-over voltage Ve HFRE

Vg Glow voltage Vg 18 RE

V, Arc voltage V, KB E o

V., Extinction voltage V. MR E >t

G  Glow mode range G fERMERX

A Arc mode range A MR X

RAB00063
Figure / B3

Figure 3a shows the voltage curve at the arrester and Figure 3b the E3aE R THEEMHEEMLZ, E3bfik T IR H IE %K B E R A9 B i -
current as a function of time when limiting a sinusoidal voltage surge. B8] R .
Figure 3c The V/I characteristic of the surge arrester was obtained by B3¢ 45 & R %/ R - B 18] R 450K B S AR T FRL B PR SR

combining the graphs of voltage and current as a function of time.

Protection principle RiFEE

Generally, a spark-over occurs whenever surge voltages
exceed the electric strength of a system’s insulation.

—#RE, HEFREBIRGESFNMERERN, KE

This discharge limits the surge voltage and reduces the B EWNE, MNMmEEE R IRESER B E DTk
interference energy within a short period of time. As the e > e s i W

arc with its high current handling capability is ignited, it e SRAXRRLEEDAOMAMEN, ETIHE
prevents a further rise in surge voltage due to its low arc ERZEJLTR, TIMBIERBBEEH#F—F EF. SERSE

voltage of some 10 V. Gas-filled arresters utilize this natural

principle of limiting surge voltages. EFAX—BRRELI T XRIBEEAIRE .

Please read Important notes on page 4 and Cautions and warnings on page 5.
10 EREAREATN EEET MESTN WAL, © EPCOS (SHANGHAI) LTD 2017



Function

TIRE

Operating mode

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

Figure 3a shows the voltage curve at the arrester and
Figure 3b the current as a function of time when limiting a
sinusoidal voltage surge.

Virtually no current flows while the voltage rises to the
spark-over voltage V, 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 V, of 10 to 35 V typical for this
mode is virtually independent of the current over a wide
range. With decreasing overvoltage (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. Consequently, the
arc discharge stops suddenly and, after passing through
the glow mode, the arrester extinguishes at a voltage V.

The V/I characteristic of the surge arrester shown in
Figure 3¢ was obtained by combining the graphs of
voltage and current as a function of time.

Response behavior

Static response behavior

If a voltage with a low rate of rise (typical 100 V/s) is
applied to the arrester, the spark-over voltage V. will be
determined 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 Vgc.

ITHEARRX

BHBHBEETEER—MERETNNRITR, EER
TERS, BEKNGQR, HEXEHET QUT. RBHBEXE
M ERE R SBEIURE.

ElBa@ R 7 MEEMREML, E3biEid 7RSI EZXRK
B8 e A9 B 37 - B ) o

BELFAFGFEEVE, EXALDIFERBEL. /X
B, BEBEEECREXCGH, BB EKFEVy (70-200 V,
BRMI0ZRE1.0%EE, WERMTE) . BEBRE—
HHI, BREEIICIRSA. ARXFIREST, IMIHEERIR,
—MRA10-35 V, ARFTEEAEASHRLK. BBEIHE
—HRER (GEEEZFRE) . REBEERNER
AR P B IR S PR BRI R/ ME T . BERSSIOERLER
Rk, 2EEERETE HEEARBEVLER.

E3cHZ AR E/BR-NERERBMHNIERNEENERS
k.

) Rz e

B R I

AEREFEREE (KHI100 Vis) T, HFEEVEER
BURTAEREIREER . SEFMEMES, MUERERE
MRENTEEE. R XBEENEREFEEVsd0.

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Function
TRE

Typical response behavior of a 230-V arrester
230-VH R B Y S B 0jo R R X

RAB0216-N

1200 ‘
v
/U, 10 kV/us
1 kVius
800 /
100 V/us /
100 V/s
600 /J
400 » / /)[/
Max. __// ]
200
Min.
0 2 4 6 8 10
10 10 10 10 V/is 10
dv/dt
du/dt
Static response Dynamic response
BB 7500 KL B R
Figure / B4
Dynamic response behavior PIEN DIVE ks

At a fast rate of rise the spark-over voltage V; of the
arrester exceeds Vgqe. 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
variation. However, the average value of the spark-

over voltage distribution can be significantly reduced

by attaching the ignition aid to the inner 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 impulse spark-over voltage V.
EPCOS gas-filled surge arresters are thus independent
of permanent pre-ionization in order to reach this
characteristic value (Vg), which is crucial for evaluating their
protection quality in practical applications.

As a result of the harmonization of national and
international specifications, the two voltage rates of rise of
100 V/ps 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 rise is shown in
Figure 4.

ERREARRBET, REBEENERGTFEEVKRT
Vedoo XMPNHTEREASEEERE—ERIR (.
XEHSHFEEHAEIRNBHME. EEBINEE
REFBNSETTEERRAETFHENTELR, ¥
EPERRTFEENDHEE, WEERNARKEERDHR
T FEEV. PETFEEEKRRYARETENEE
RIPKFHRBER.

ATERNAESERAENFE—, 100 V/usFll kV/use £
FFHER (ITU-T. KI2FIEC 61643-11) ¥RATFIRESE
HEENMSFEEE. HtBEEFEE (010 kV/ps) 7w
B0 B4,

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Function
TRE

Extinguishing characteristics

AC operation:

PRI
R IAERET:

After the surge has subsided, the arrester normally
extinguishes 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-resistance power supply. In this case it is essential
to consider the very low internal resistance of the line and
of the ignited surge arrester. The maximum permissible
follow current of the arrester may be exceeded between
the decay of the surge and the subsequent zero crossing.
This follow current can reach values up to several 1000 A
(refer to page 16).

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

DC operation:

RELE, —REBEESEIN AARREETTHNHEE
FEZREENINABEMT, ERARMARNERMS
BT, WIS ETERI. XMERAHIAER
L REBEEAMANE KB ENRE RS EATER.
MEELFBEMNERTEBIATRASRE, SEJL
F=ig (W16 -

&if: RBNE, MEBEEMSERRIZZERY, SUREETRED
BTt

R TERET:

This condition can be found in the protection of
telecommunication 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 communication circuits as these are usually highly
resistive throughout. In the case of systems with higher
DC voltages or low resistance the arrester's extinguishing
characteristics must be examined in each individual case.

The following condition(s) must be achieved in order for
the surge arrester to extinguish properly:

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

® the DC operating voltage is 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.

EBRMAGH P E—REAERBERE. EFENEREE
T, RBLEMBEENIZEGEM. FABMNLEE —RKE
At SATHRINREERRSHELER. &
RGP HFAESEREESRETN, SIREDHIFELX
MR E AR RE R TTHAIA

THER S E R ERA REIUIR L

¢ HERBERTRMIMIEEER (10-35 V, RESTIE)
® HRTHELRBE (60-200V, KESHE) -
HEE—MELT, RABEZE EHFRETHRKER E
HFIEHE (JLBER, REEmE)

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Function
TRE

Failsafe characteristic
RBRPREFE

RAB0217-V

~_

Failsafe function

In case of direct contact between 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 pellet or
plastic foil) that initially keeps the short-circuit spring at

a distance from the electrodes melts at a temperature
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 5 shows a typical short-circuit characteristic as a
function of the current flowing through the arrester. This
characteristic can be affected by the thermal conductivity
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 to monitor arrester temperature
are triggered at temperatures above 200 °C (solder) or 140 °C/260 °C
(plastic foil) depending on their composition. 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 location of the arrester, which may have to be
additionally secured by mechanical means. Thermal radiation to
adjacent components is another factor of importance.

Time to short-circuit / 5 & it ]  ———=

Figure / E5

KM RIPRINEE

HERREZMBINLREREN, BERRSKNEFEBEL
THFENHBEE, AMEREETR. XMELT, AT
B EARE IR, TEERIPRRERENHEZRE
. REEEKRER LD ER (BIERSER) , Fa
AL E A SERRT—EMNEE, HEEBIERY
PR SESRIERHEN, BRIRERE A TR MRS
B, EREEEE.

ES 2 7R B iR IR A R B AR A 1. IR
T EAARESE. FHibdgusEd 2Rk R IR
EEEMIAM.

i ERPFLESERBUERREERENMR—RADE
200°C ($5/8%}) 5140°C/260°C (¥EHHE) MBIRK. HIERFIE
BHERR MR ESIA300 °C. IR E—MRiBd st — T s e
iR LR GERNRR. RENEENRRUEN, BIEEE
XMER. WERTRYAIMIVMMNE T LRBR. B, KEE
X EB TR AR A

Please read Important notes on page 4 and Cautions and warnings on page 5.
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PSpice Model
PSpicef; A& E

PSpice model for surge arresters

SHEHBEENPSpice{F EEE

A Py
R
LE_UAG S_Volt |j Sl
E_UAS Riees IN+  OUT+ +\OF ¢

IN+ OUT+ —[__}-e» IN- OUT- - R
IN-  ouT- EVALUE S_ST flux2
EVALUE . S_Arc E_Arc
- +°/ + — OUT+ IN+ <o
=Cyp -d -—qou- N«
S_ST EVALUE
EPCOS M50-C90XSMD
S5 S_Glow E_Glow
UAG =90 + + OUT+ IN+ €
Riso[] Reo =1G -d - OUT- IN- «—
Cgap =1p S_ST EVALUE
e’ —800m - v
Uage =15 D1 §§ D2
Uglow =60
o B
Figure / E6
Simulation of surge arrester SEMBEEHE
PSpice model for surge arresters — analog behavioral SR & fyPSpicefy A& R - B ISR IT A (F EEE

model for circuit simulation

The EPCOS PSpice model for surge arresters allows EEPU A B BHPSpice (i RIRB AT A A E WA

users to fit surge arresters into their designs at an early TEPESAENBERNEMMINRITZF. EREBRE
stage of development. Before the first prototype is built

the model allows designers to simulate any effects A, XARBRFERIT A RX IS TR T 5~ £ M £
which may occur during normal operation as well as TR A R SRR EA 18] B N R BR B A M AT AR . BT T E

the behavior of the entire circuit under surge. This offers NN < e \ _
3 X NI BREA Z
significant advantages such as cost savings and shorter Hgit, IMAAZRFREE, LMBLRATRET

development times for new designs. ZAETiE.

A PSpice model is available upon request for every
arrester from the EPCOS product range.

T EER T RIS EREE, RNBRET

ARz AYPSpicet&E R,
Applications
® Analog circuit simulation 1 F
® System design and verification o B SE
® Functional verification
® Surge simulation o REIRIT5WIE
® INAELIE
o SRIAIRII

Please read Important notes on page 4 and Cautions and warnings on page 5.
© EPCOS (SHANGHA) LTD 2017 TR BATUY EEF T MBS WAL 15



Notes for Applications with Follow Current

FFERE R Y A AR

Follow current effect
S g v

a v/ua
Figure / E7a

AC operating voltage and superimposed impulse voltage ¥

v/iip——————

R I AEREFE Bk iR EBE

Figure / E7b
Impulse voltage limited by a surge arrester
Vs Spark-over voltage of surge arrester

S R PR R B Bk ek PP
b v/u Vs HEEHEFRE

Vy/U,

Figure / E7c
t Impulse discharge current and follow current through the surge arrester
i Maximum impulse discharge current
I3 Maximum follow current
A Impulse discharge current range
B Follow current range

T SRR E B R B R AN F ST R
Tai KT

iF BRAFEAR

A MR R RETEE
BERTEE

RAB00068

Figure / E7

Surge arresters must not be operated directly in power
supply networks. (Exception: surge arrester with sufficient
follow current capability, see page 62). 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 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 voltage of +10% and a
possible derating of the arrester of -20% were taken into
account.

Follow current arrester
SRR E

Line voltage Vims

ZRBRHEV, s
)

Type/B = Ordering code / iT#%
110 EF270X B88069X4131S102
230 EF470X B88069X5080S102
400 EF800X B88069X2641S102

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.

SEREERFERARREMED TE (BRIESBREE
RARBONFEBRESN, NE62) . BT XEMKHNA
ERERPAARIR, TEERTEBUBEERAVFEE LR,
FBIREE. INREERASRKR, FEESE.

MEEMEHBAARK, TUANBREFFEER. BE
MreBEAYMESERAZEARTTSTEME. T
FIH T XETHNESERE. ERLEERRENNREE
HR, LEEETF+10%MNEE, HBEETH-20%HH
=,

Varistor

FEBHEME

Type/B S Ordering code / iT#%
S20K150 B72220S0151K101
S20K250 B72220S0251K101
S20K460 B72220S0461K101

i MREALEM. BIWRBURANLBBERS, H58
BN ESE.

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Surge Protection for Telecom Applications
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Telecom Applications

BN A

#ik RS eEsR
o il ERGS
— il
” WA S LFBIREA
=i (R L258)
L1
7 il
E— miEL
RiE
fEH.
RS
BN .
A 4 423 ESEER

Gas-filled surge arresters are classic components for
protection of telecommunication installations. It is essential
that IT and telecommunication 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:

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

® |n customer premises equipment such as DSL modems,
WLAN routers, TV sets and cable modems

® |n air-conditioning equipment

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

R A 4

59 ¥

} — i

CATV (B BB ) Bk =%

&

miE L%
| B
I s

RAB0363-E-E
Figure / [E8

[EREERRPEERENERET TH. NI
BERG (AARRMNSRE TR MABHRIFR
. AR EEMESRBE-EREELFRRGNR
NI R EZREELAMNERR/L. ERFBHBMNRES
AYE AR 4R &M L R SRR LB AMNE (CATVY)
B, SR EE RN T RERE.

XERPUENEF T ERHMEIBbOIEFERN:

CEXRBERMALGT, ENBFHMRAEHEME—&
G

o AP &imig&, tbDSLIAHIf#IERE. WLANEE s,
B3 AL AN BB 458 I AR A AR

o TR &

ERARETES, BREEMEHEMR. PTCHRE®BME.
“HREMRERRERE—R, RHESRRFEF, NTAKF
ZN A ERERNRIPEABRTR.

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Telecom Applications

BN A

Basic circuit configurations

BEARHEE

RAB0205-Y RAB0206-G

Figure / B9 Figure / E10

RAB0209-E

RAB0210-R

Figure / El13 Figure / El14

Protective circuits

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

a a
o——=

) l)

Ground
(\4 ﬁiﬂ’.

A
b »—? b
oO——=6

RAB0207-0 RAB0208-W

Figure / E11 Figure / E12

RAB0211-Z RAB0212-H

Figure / E15 Figure / E16

fRIFEBEE
THNEREREHEEZ T ANEENATRENELE R
PRPRESE. ZRRIPBATERXEESAEREE, ™
Fim RPN S BRI T, WPTC (IERERH) #E8
B,

=R

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 (Figure 9) and
3-electrode arresters (Figure 10) are used. Arresters with a
failsafe mechanism (Figures 11 and 12) represent another
alternative. For further information about this variant see
page 14.

5-point protection

SRR L Ea/bE ML, BILERBBESABT
R ER. ZRE (B9) M=RE (E10) #
BFES. FHREZRPF (B11H12) HRBENRE
AR, FAEER, EFSRI4T.

HimRP

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.

Figures 13 and 14 show circuits with 2-electrode and
3-electrode arresters, while Figures 15 and 16 show
variants with a failsafe mechanism (for details refer to page
14). However, it may not always be possible to reset an
activated thermistor in systems with constant current feed.

BT SEMEEMN, RinRIFEETERESHERRT
f#, BEAPTCHREHRME. RAEEMAERBER“ENE
SEFURT, MEILEEXRERBE.

E13F114 0 %k —REM=RERLEE, E15M164%KKR
KBRIPFHAERBERS (FR140) . BR, &F
BERMEAELT, ERAENAMERATERKE
FHRFAHURES.

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Telecom Applications

BN A

Telephone/fax/modem protection
BiE /R UL /AR AR

Typical / 88 EI; F:
® 230-V arrester/fH &
® 350-V arrester/i 8 &

Two 2- electrode arresters

ﬁ’l\_*&

a/Tip

a/ i Arrester
)4 %F"“’

b/ Ring

sssgelionaD Protected device

T MRE (i) WIRIPEE
b /IR Arrester
ﬁi BE

Ground / $E1th RAB0200-5
One 3-electrode arrester
AP ERBEBE
a/Tip .
alim Arrester Protected device

%gé’”df M WARIPRE

b/ Ring .
b /I RAB0201-S

Figure / B17

Telephone/fax/modem protection

Telephones, faxes and modems are equipped with
sophisticated but sensitive electronics. Typical protection
circuits with surge arresters are shown in Figure 17. These
arresters protect against common-mode interference
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 (Figure 18). This
circuit offers differential-mode protection.

Signal line protection

ES& &P

Typical / 8887 F:

® 75-V arrester/Ji 8 &
® 90-V arrester/H B &
® 230-V arrester/f#H &

Protected device

WIRIFIR &

Arrester

ERE

RAB0202-A

Figure / E18

B iE /B /R H AR R

BiE. ZENMNATREASRESBTEEHRMNETE

B, AANSERBEERPBEENEI7HR. XEHRE
EORy L £ETFINBEE, AR EREFZEDLE FHR
BEE. MREAIEER, HEEFRBEREMSE
MR 37 78 5% STHRAN 22 B8 -

ES& &P

BRRERAEBSE. MTRFESLZEN—DITRK
EEL%%E%EIL)H’i‘%ﬁ?ﬁﬁ%iﬁ/\m?ﬁ&ﬂ\iiizﬁuIiﬂﬂ:j(
BRZEAEA (LE18) . IZBEEHERER.

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Telecom Applications

BN A

Overvoltage protection of Ethernet interfaces
LAKM#E DO ERP

10/1004K B
1%

24 Rxe+
XI-

TXe-

X2+
X1+
RX1-
X1+

LAN
Sh

RAB0391-A-E

Protection of Ethernet interfaces

Voltage surges in telecommunication systems caused
by lightning or line power faults can damage sensitive
electronic circuitry.

Protection components are used inside the device
interfaces to avoid such damage. EPCOS offers surge
arresters with 2- and 3-electrodes especially designed to
protect data interfaces.

The design activities focused on achieving small SMD
housing, high current capability, high insulation resistance
and low capacity.

Typical applications are Ethernet interfaces in routers and
switches, patch panels, modems, PCs and laptops, set-
top boxes, IP-TV, CCTV, WLAN-AP.

Examples for the application of surge arresters can be
found in Figure 19.

10/100LA KM
RX2-
RX2+
TX1-

TX2-

TX2+
TX1+
RX1-
RX1+

k| | =amr

RAB0392-R-E

Figure / E19

LKA O fRiP
HEEHLREREESENBEERGATHEE, THES
A BURRIEE T HER.

MATR&EQDABHRPTHTUEEXFMRIR. ZL&
RIETIR At 7 T ARIERP ORI ZRF =R ER
BE.

XA B R B S 2MEISMD (REMER) ShE.
SBRESN. SEEBHENERRNERE.

AN HEHBaRTm. EEik. BEH®BER. PC
FMELAB . ME. PEMH. CCTV (AmBEH ki
Ag) , WLAN-APEIIAMEA

SEHMBENN AL, ESRE9,

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Telecom Applications

BN A

Data line protection (RS485)
$iEL: IR 37 (RS485)

1
21l e

RS485/232

RAB0455-Y-E

Figure / E20

Data line protection (RS485) BB RIP (RS485)

RS485 interfaces are used for serial data transmissions o - N - -
> ST Y N = 7 \g N
in a wide range of computer, telecommunications and RSABSIEATZRATHEN. BREMAMUREF S

automation systems. At the receiver, the data signal is TEIEGE . EERNL, BEESBEIRNMESEE
determined from the difference between the two signal M EERTE, T/ S48 F o SR 4 B 2.

levels, making data transmission less susceptible to
common-mode interference.

AR ERIPERE, BT UEREEN—R WA

A typical circuit for protection against voltage surges

consists of a primary side with surge arresters and a EZEESERMMVA XM (KLE20) .
secondary side with multilayer varistors (MLV) (see Figure
20).

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Telecom Applications

BN A

CATV/Coax line protection
ALk U/ F ik BRIR P

Typical / #EIRGF:

* 145-V arrester/M &
* 150-V arrester/M B &
* 230-V arrester/M &

Shielding / it

/>—O Conductor
N 5%

~_ ") .
7 U

Arrester

A

I .

Ground / E:3uud RAB0203-|

Figure / E21

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 arrester
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 shielding
or the housing of the protection module, depending on the
application (Figure 21).

AC line protection

Telecommunication installations as well as CATV
amplifiers, CB transmitters, home entertainment systems,
computers and similar equipment can be exposed to
voltage surges 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
(Figure 22).

EPCOS arresters can be used in SPDs (surge
protective devices), to fulfill IEC 61643-11 class |, Il or |l
requirements.

AC line protection

XL R

Typical / 88 &I; F:

* IE& 110 VACEL FI #9270-ViL L &
* {E&230 VACKL FA9470-VILFLE
* iE 4230 VACKI FI A1600-ViL L&
* {E&400 VACK: FA HI800-VA L&

Line/ 1% o » o
ESEME
Neutral/ 4% o . o
Arrester (v
MR E 4>
Ground / $£ith o . o
RAB0204-Q

Figure / 22

EZITV/ R 4 R 1P

[EMBERIERTH LB UM T ORMHEL R
HTFRBEEERRMNFLEER (—KHO0.5E1 pF) ,
BfEASHURSEHAR T REEMTIL. WEEE TR
RRTFESEMI L EE. REXFEH, ML
HERPEROSNE L (E21) .

Rtk BRI

BEXKERBLEUMKSE. CBEER. RARAR
Gr. BRI REMR & EBE I sE AR 2] B P TR R AR R
BE. ZFEEASANEENESER TN ERIERLHE
BERYP . BETHEXRMRIF TS EESEHE LM
T (E22) .

&3 R Hr S ] TS EN/IEC 61643-11 1. [IF0IIEE
KEPRBHRIPEE (SPD),

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Definitions, Measuring Conditions
TE X A £ 1

Spark-over voltages
HEFHEE

RAB0218-D

1000 T 7
i kVips ‘ ‘ ~ 100 Vips
v : /
V,/U, | Dynamic response 7
T 800 Tt BNASMEALL y
I /

Impul

sr;gltjki?ver | //

voltage 600 —— v

WEESF /7 Static response

BE f‘—f ~~7' B4R

400 i
©

sl?park-over [ 100 V/s

voltage 200’ —. B S S — —— ——— S —— 7

HREE T

HBE -

09 2 4 6 8 s 05 1 15 2 s 25
— - t
Figure / E23
DC spark-over voltage Ve EREFHEEV«
This voltage is determined by applying a voltage with alow & i 5 in— 1% £ FhE Rdv/dt = 100 V/sHy e & (E23)Ffr
rate of rise dv/dt = 100 V/s (Figure 23). B
Due to the physical phenomen of a gas discharge the ° L . = e
values are subject to statistical variation. AT RETRRER-ENVEARNT N, XLES2
Mgt ELK.

Tolerance of Vgycn

ﬁmﬁfﬁﬂi g %EVschgi

The tolerance in % is generally specified as a percentage

of Vggen. Tolerance specifications take into account HARE—RAVnBI B EEKRT. BEEXEERTEAN
individual and batch variations in arrester production. MBI E A EE T,
Impulse spark-over voltage G E

The impulse spark-over voltage characterizes the dynamic
behavior of a surge arrester (Figure 23). The values

MEEFEERTIAREENHNSHU(E23). KEX

specified in the product part refer to a voltage rise rate = @mEB Y PR F RS RV B & FE I hdv/dt= 100 V/ps
of dv/dt = 100 V/us and 1 kV/us. Complete breakdown 1 kV/us, TEAMGEEFHEES TS AR EEIET R
distribution versus rise time is available upon request. EERIE M,

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Definitions, Measuring Conditions

E X A 5% A5

Standard impulse discharge current 8/20 s

¥R/ E R BB 8/20 us

i A
%
100/ ————— B L
e | Trailing

Leading // } edge
edge. /' | I=pitt
AR JI
50r———f— 4‘ Sl SS=

\

\

\

\

\

\

|

Characteristics

t,  Risetimein ps

ty  Decay time to half value in us
0y Nominal start

l, Peakvalue

i
ts _EF-RE); RED

b ERIEERIIEIRRT E); AR
0, EXF4A

I U

> t

Service life

Alternating discharge current

This is the RMS value of an AC current with a frequency of
15 Hz to 62 Hz, which the gas discharge tube is designed
to carry for a defined time.

e.g.
[TU-T K12: 10 operations at 50 Hz, 1 s
RUS PE 80: 11 cycles at 60 Hz (9 cycles at 50 Hz)

Impulse discharge current

This is the peak value of the impulse current, with a wave
form defined with reference to the time, for which the gas
discharge tube is rated.

Wave form is defined in IEC 62475 as rise time/ decay
time to half value (see Figure 24), e.g. wave form 8/20 ps
surge current with rise time of 8 us and decay time to half
value of 20 ps.

e.g.
[TU-T K12:

— 10 operations with rated discharge current 8/20 us
— 1 operation with rated discharge current 10/350 ps

— 300 operations with rated discharge current 10/1000 ps

RAB00067

Figure / E24

ERSS

TS

XRIE K15 HzE62 Hz a9 THERIRBNE, SEME
ET AU EME TR,

7~
TU-T K128E3k: 102k 758,(50 Hz/1s)
RUS PE 80Z sk: 11/&H1/60 Hz (9/E#A/50 Hz)

i T B B I

REATEBAVEE, HREEXENSEREENTE
AfEmE.

IEC 624757 X #9IK I £ Tt B [8)/3= 8k B (8] A 118 A 8] ()0
E24), =fl: 8/20 psiBIRIMIY, HIEFRIE A8 ps,
RS 8) 920 pspg— .

=~

ITU-T K12:

- 10>K8/20 psHE ML B R E
—1%10/350 psFiE H 8 B R A e,

— 300 10/1000 psEiE AL B SR A e,

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Definitions, Measuring Conditions

E X A0 5% 15

Maximum follow current

For the type series EF (data sheet see page 48) we specify
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 16.

Insulation resistance Rj,s

Ohmic resistance of the non-ignited arrester:
® Requirement of [TU-T K12
® EPCOS surge arresters "

>10° O
>10"Q

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

Capacitance C

Self-capacitance of the arrester without holder:

® Requirement of [TU-T K12 <20 pF
® EPCOS surge arresters 0.2...3pF
(depending on type)

Test configuration for 3-electrode arresters

The specified parameters as spark-over voltage, insulation
resistance and capacitance refer to the respective
measurements between one of the two wire electrodes
(a/b) and the center 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).

" Unless otherwise specified

Circuit symbol for
2-electrode and 3-electrode
arrester:

a, b Line (tip/ring) electrode
c Center electrode

ag—{E}——m

R

XFEFRF] (HRA8TIEIER) . BATHERREER
EXAEATERRBE T —OREET TSN, MER
IRREREENRAAFIEERR. A30WRRA, XH
METUER10R.

BIREN MIEZ W16,

4% P Rins

REKEBEHEEER:

o ITU-T K125k >10° Q
* ZELRHTSEMBE " >10°0

—REAT, SEREERNNIXBEAT00VDC. 907
150 V DCEL S s EHYMIK B K 450 V DC.

HEC

MEEESER (FINFHE) :

® [TU-T K12 K <20 pF
° ZEBHURBE 0.2..3pF
(RESTTE)

=HREMAF R

SRAEXWA A, EER—HBREL)S5HEBIRCZ
BX S EMNSEATNE, WNTFEE. BEBEAKE
BRIERAUHE, AEFEERAMEHITMERIEMN
P BB AR B A AN 2 ch B R AR (C) LAY B EIR.

VBERHH
ZIRFI =R R
c RIS :
a b a, b £ Gi/I) Bk

C  HiEER

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Definitions, Measuring Conditions

E X A 5% A5

Return loss, S11 Insertion loss, S21
EIRIRFE, S11 BAHFE, Ss21

RAB0380-V

dB
0
a0 _p — | —
-12 /‘/
_ el
18 /
-24 (
-30 o o |
-36 —
s11l @
42 |
O * O
-48 —
54 2-pole ]
) \ \ \ \
600 1 2 3 4 5 6 7 8 GHz 10
— f

Figure / E25

S-parameters

Surge arresters are preferred in high-frequency
applications due to their low capacitance and high
insulation resistance. To determine the impact of surge
arresters on the performance of electrical networks,
S-parameters

are essential tools for design definitions. A typical
application is shown in Figure 21. The most important
parameters of such a two-port network are S11 (input
return loss) and S21 (insertion loss). For EPCOS surge
arresters applicable in RF telecommunication systems
those

parameters can be provided. Typical behavior of S11 and
S21 versus frequency are shown in Figure 25 and
Figure 26.

RAB0381-C

Q.
@

© ® U H b b d Lo

L
=)

Figure / E26

SEH

[HEHEERRREFENSLEEE, ESONABE
MEBRERE. hTHEEREENHEMNKZ RN
M, —RXASTHEARTEXNWERTIR. AT
B2 R, EXMRIHOMNEH, REZENSHES
(BNEURHFE) fS21 (FARFE) - EFWBERS
d, BMNGETELRIGEREENXLESE. E25
E26Fh 45 H T S11MS21 SR 2 B BB &,

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Overview of Types
RIS

2-electrode arresters Latest data sheets are available at www.epcos.com/arresters
- wx& %E NETHEHLIER, HiFiHawww.epcos-china.com/arresters
= | I -y - Lt | « T - =l
1 | J |AET| frc Epé ircl w Efca
- - — I
E3 e S$25/ S20 G3/G41 S30 ES EM EHV6 S50 M5 EC
L CED Y BRR
kA/A 0.5/- 1/- 2/2 25/25 25/25 3/- 5/5 5/5 5/5
BHER 32x16x16/| 2.8x35/ |45x32x27 4.7 x 4.0 55 x 6.0 6x7 57x5x%x5 5x5 8x6
mm (@ x I) 32x25x25| 4x5.1
g 32 33/34 B5) 36 & 38 39 40 41
Vsdon?
\Y
75
90
140
150
200
230
250
260
300
350
400
420
470
500
600
900
1000
2000
2500
3000
3600
4000
4500
Typical Customer premises equipment such as DSL modems, WLAN routers, TV sets and cable modems.
applications
BRI F APR&iRE, tLDSLAHIMRIEEE. WLANBSESE. BALHLFN L8 8 HI AR RS .

SRR ERERBEEM B HFHITHE.
FIRRABEERE S RIIFIMBESRBERER, FIIETAIANSIEEEE.
RIBTERE S, BAMFERES RS USRI #EE N A E.

Vps@E: 10x 8/20 usREE; THER: 10x1s/50 HZAH %

D RERETEE

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Overview of Types

A -SHE DS

2-electrode arresters

AR E

RIS
R
kA/A
BRERST

mm (3 x I)
DAL

N8

PRE
10/10

42

A7/ A9

10/10

8x8/9x9

46/47

=

S80

HERE
20/20

6x83x83

43

Latest data sheets are available at www.epcos.com/arresters

METHRHBIER. HiEiHEwww.epcos-china.com/arresters

A8

20/20

8x6

44

A83

20/20

8 x 20

45

EF

5/5

8x6

48

EPCOS
50 170

vi

20/20

11.8x17.4

49

Vschz) (V)

75
90
150
170
230
250
270
350
470
500
600
800
1000
1200
1400
1500
1600
2200
2500
3000
3500
4500
5500
6200
7500
Typical Crossover junctions for overhead

applications cables, underground cables,
subscriber protection

SRR T, MTRMEEEL, UR BREANAZEITENERE, URBERZIHRI.
LI RiP

SRR R EE S RIE R TR,
ERAAEREERES BRI R ZREE R R, I T AT AR EE.
RIBARER, BAMEREE RIS RE AR A L.

VpsmEs: 10x 8/20 usRE; THEB: 10x1s/50 HZAB %

D REREFERE

Overhead lines and installations particularly susceptible to lightning threats, subscriber
protection in exposed locations

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Overview of Types
RIS

3-electrode arresters Latest data sheets are available at www.epcos.com/arresters
=HREE INETHEHBIER. HiFiHiEwww.epcos-china.com/arresters
_— ——)
L | p— I 1 =
| e | 8 u
RS TG3 TQ30F T4N TQ9 T9 T3 T8 T2 T6 T2
EEME
TR g ByY thig® EfY
kA/A 2/2 2/2 10/10 10/10 10/10 10/10 10/10 20/10 20/20 20/10
P
E&R 6.8 x 3.5 2x6.2 14.3 x 8.3 76x5x5 76 x5 8x6 10x 8 10x8 11.5x 9.5 8x10
mm (& x 1)
TR5 51 51 50 51 52 53 54/55/56 57/58 59 60
Vschz) (V)
75
90
150
230
250
260
300
350
400
420
470
500
600
650
Typical Protection of data Main distributor Crossover junctions for overhead cables, Overhead lines and installations
applications lines and subscriber underground cables, subscriber protection particularly susceptible to lightning
#1717 HARERIP protection in st T AMSEEIEIE S, LU AR threats, subscriber protection in
regions with high exposed locations
R BREANABETEENEE, URE
S KGR
ELRETERE
HRIHXER R E
B2 SR AN L8 imiR P

Surge arresters are usually classified by their discharge capability.

The overview above relates type series to discharge classes and shows the available voltage ratings.
According to their discharge class the individual type series can be assigned to typical applications.
SR EEBEERELERENHITHE.

ERAFE RGBS RIIFIMRERHERER, HIIHTARAMNFEREE.

RFPARRH, RN RESRYIFTLUHERE BEG A L.

" Surge current: 10 x 8/20 s wave in total; R EE,,.:I 10 x 8/20 u&%ﬂ%iﬁi&;
AC current: 10 x 1 s/ 50 Hz in total ) -T:ibﬁ%‘imi 10x1s/50 Hz B8
2 Nominal DC spark-over voltage RREREFEE

Please read Important notes on page 4 and Cautions and warnings on page 5.
30 EREAREAN EEET LS WA EL", EPCOS (SHANGHAI) LTD 2017



Designation System

PR B RS 15 B

2-electrode arresters / —{REBEE

Type / 815 Dimensions / R~} Discharge class / il it &%H Page / A58
G30/ G31 2 2.8 x 3.5 mm 1kA/- 33
S20 3.2 x 1.6 x 1.6 mm 05KkA/- 32
S30 4.5%x 3.2 x2.7mm 2 KkA/2A 35
EHV6 26 x7mm 3KA/- 38
M5 25 x5mm 5kA/5A 40
S50 5.7 x 5 x 5 mm 5kA/5A 39
S80 6 x 8.4 x 8.4 mm 20kA/20A 43
N8 28 x 6 mm 10kA/10A 42
A8/ A83 28 x 6 mm, 8 x 20 mm 20kA/20A 44, 45
A7/ A9 28 x8mm,9 x9mm 10kA/10A 46, 47
V1 211.8 x 17.4 mm 20kA/20A 49
Lead styles / 5| 425! without leads / &34 0

straight leads / 5|4 1

Internal identification (e.g. -A, -C, -H) / R&B4R%3 (J1-A. -C. -H)
Vsaen following A or C is specified in V, following H in 100 x V / RE3 AABCHIELS, VeaonSBILAV: HIIAHBELS, Ve BHIA100 xV

Nominal DC spark-over voltage (e.g. 90 V, 230 V, 350 V, 600 V) / #rFR BT EF HE/E (2190 V. 230 V. 350 V. 600 V)

Internal coding / K&} 415 X
Taped on reel / & G
Type / BIS Dimensions / R~} Discharge class / it &% Page / 15
ES 04.7 x4 mm 2.5 kA/2.5A 36
EM 2 5.5 x 6 mm 25kA/25A-2kA/2A;1.5A 37
EC, EF 28 x 6 mm 5kA/5A 41,48
Nominal DC spark-over voltage (e.g. 90 V, 230 V, 350 V, 400 V, 600 V) / #r#R B R ZF L E (2190 V. 230 V. 350 V. 400VF0600 V)
Internal coding / R &R4RH5 X
Taped on reel / & G
3-electrode arresters / =R EBEE
Type / 15 Dimensions / R~} Discharge class / it &% Page / W5
TG3 2 3.5 x 6.8 mm 2kA/2A 51
TQ90 7.6 x5%x5mm 10kA/10A 51
T9 25 x7.6mm 10kA/10A 52
T3 26 x 8 mm 10kA/10A 53
T8 28 x 10 mm 10kA/10A 54, 55, 56
T2 28 x 10 mm 20kA/10A 57, 58
T6 29.5%x 11.5 mm 20kA/20A 59
T2 (EE#E) 28 x 10 mm 20kA/10A /- 60
Lead styles / 3= without leads / #5514 0
straight leads / 5|4 1
standard / #RE5 4 8
short leads / %2514k 5

Internal identification (e.g. -A, -C) / REBIRSIS (#1-AF0-C)

Nominal DC spark-over voltage (e.g. 90 V, 230 V, 350 V, 600 V) / fR#RE R E S HIE (3190 V. 230 V. 350 VFI600 V)

Internal coding / F &R 4w 55 X

Position short-circuit spring / 42 K i 8 undefined / #3E F
on top / TRER F1
below / V&8 F4

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

Please read Important notes on page 4 and Cautions and warnings on page 5.
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2-Electrode Arresters

—RIEE

BHE

1kA e 3.2x 25 x 2.5mm

S$25-... / EIA9MRE R~ 1210 / 21l 3225

SMD

™
3.2+0.3 25503
re}
— &7 ‘
= el
1
1188520 Tin-plated
Bs $25-A90X
iTRS B88069X
22537203
R E R E & B EVsion 90
VeaonBE +20
HEHFEE
NEE < 500
@ 100 V/us 99%
#AE@ 100 V/ps < 400
NEE <700
@ 1 kV/us 99%
H#HAE@ 1 kV/us < 600
ERES
TRER A EEF 10K, 8/20 us 1
FRFRm R B0, 5/320 ps? | -
42 fE >1
HAE@ 1 MHz <05

VRIE B R EBE KV, 400

Rt 8Arpmm
HEESIESNESSTL,

biizeEaE

16 min.

3.5 max.

4 max.

RAB0460-F-E

$20-A140X
B88069X
3013T303
140

+30

< 800

<700

<900

< 800

0.5

150

>1

<0.3

L2g S R
0.5kA e 3.2x 1.6 x 1.6 mm

| $20-... / EIA 9V5ERF 1206 / 24 3216

SMD

N
3.2+0.3 1602 <
™ = - «©
0.25+0.1 Tin-plated
S$20-A200X S$20-C350X S20-A470X
B88069X B88069X B88069X
97317303 3033T303 11937303
200 350 470
+30 -25/+40 +30
<700 <900 <1050
<500 < 800 <950
<1100 <1150 <1200
< 800 <1000 <1050
0.5 0.5 0.5
150 150 150
> 1 >1 > 1
<0.3 <0.3 <0.3

Please read Important notes on page 4 and Cautions and warnings on page 5.

32 BIAREEAT EEFT NESTM HEHEL,

EEHK

2.9 min.

00

4.6 max.
R ae— |

1.9 max.

RAB0349-M-E

S$20-A500X
B88069X
1513T303

500

+20

<1050

<950

<1200

<1050

0.5
150
>1

<03

%

GQ

pF

© EPCOS (SHANGHAI) LTD 2017



2-Electrode Arresters

—RIEE

Ban
1kA e 9028 x3.5mm
G31-... | G30-...
. 1 r
[
.
—
. 1 i
HEE
[Tl
6242 S 3.5+0.2 02.8+0.2 2.2 min.
3 -~ ~ - -
\ S o~
=l H o f m <
e e (| == { == 41— & #E
[ H o ! L o
Q
N 05 21:02  |4.8max.
+ T
3.5:02 © RABO377-R
Q RAB0376-M
ne G31-A75X G30-A90XSMD | G31-A200X G31-A300X G31-A400X G30-A500XSMD
TS B88069X B88069X B88069X B88069X B88069X B88069X
8091B502 4103T203 8801B502 2203B502 9321B502 22437203
G31-A90X B88069X B88069X G31-A500X
B88069X 8801T103 2203T103 B88069X
9361B502 2233B502
HRFREE 5 B EVeaon 75 90 200 300 400 500 Y
VeaonBE +20 +20 +20 +20 +20 +30 %
AHEHFHEE
MEE <350 < 400 <500 <900 <900 <1200 v
@ 100 V/us 99%
#AEE@ 100 V/ps <300 <300 < 450 < 600 < 600 <1000 %
MEE < 650 < 650 <700 <1200 <1200 <1400 v
@ 1 kV/us 99%
H#AE@ 1 kV/us < 600 < 600 < 650 < 800 < 850 <1200 v
ERES
FRARM MR 100, 8/20 ps 1 1 1 1 1 1 KA
BORMIREEEBFR1R, 8/20 us 2 2 2 2 2 2 KA
{ERFEH300)%, 8/20 us 100 100 100 100 100 100 A
BRI EE2005%, 1.5 nF; 10kV; 0 Q| 1.5-10° 1.5-10% 1.5-10° 1.5-10° 1.5-10% 1.5-10% As
445 fR >1 >1 >1 >1 >1 >1 GQ
BA@ 1 MHz <05 <05 <05 <05 <05 <05 pF
Rt 84 mm

HEFEBFESNESST,

Please read Important notes on page 4 and Cautions and warnings on page 5.
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2-Electrode Arresters

—RIEE

Lo Ri)
1kA e 94.0x5.1 mm
G41-...
=’ 'I—
 —
[Tl
6242 =
1A
0
o
Sl
i
5.1202| &
3
Q RAB0443-K
ne G41-H30 G41-H36
iT&RE B88069X4273T103 B88069X4203T103
FRFR B B B E Vegen 3000 3600 v
VeanBE +20 +20 %
HEHFEE
NEE < 3800 < 4600 \
@ 100 V/us 99%
#AE@ 100 V/us < 3600 < 4400 Y
MEE < 4000 < 4800 v
@ 1 kV/ps 99%
#AE@ 1 kV/us < 3800 < 4600 Y
ERES
FRERIM 10X, 8/20 ps 1 1 KA
R ERSR, 8/20 ps 2 2 kA
{EAFEF 300, 8/20 us 100 100 A
£ 25 PR >1 >1 GO
HA@ 1 MHz <05 <05 pF
Rt 84z 5mm

HEFELESNESST.

Please read Important notes on page 4 and Cautions and warnings on page 5.
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2-Electrode Arresters

—RIEE

BH
2kA/2A e 45%x3.2x 2.7 mm

S30-... / EIASMTR~H1812 / #4532

SMD

AET

HEE
[s2) .
45:0.3 27:03 S il
A
«® — .
(%}
€
|| 5
05£01 || _ Tin-plated 5.9 max.
RAB0344-Y-E
ne S30-A75X | S30-A90X |S30-A150X | S30-A230XS | S30-A300XS | S30-A350X | S30-A420XS | S30-A500XS
T8RS B88069X | BBBOGOX | B8B0G9IX | B8B0OGIX B88069X B88069X | B8B06IX B88069X
10237203 | 92317203 |6071T203 |9801T203 |6891T203 |8361T203 | 63117203 18737203
HRFRE I E 5 BEVeaon 75 90 150 230 300 350 420 500 Y
VeaonBE +30 +30 +30 +30 +30 +25 +25 +20 %
HEHFHEE
MEE < 400 <500 <500 <500 <580 <750 < 650 <950 v
@ 100 V/us 99%
#EME@ 100 V/us <350 < 400 <400 <400 <500 <700 <550 < 800 Y
M= <700 < 600 < 600 < 600 < 650 <900 <750 <1050 v
@ 1 kV/us 99%
H#EE@ 1 kV/us <650 <500 <500 <500 <550 <850 <600 <900 Y
ERES
FRERT ARG R 100, 8/20 ps 2 2 2 1 1 2 1 1 kA
SR R 1000k, 8/20 ps 100 100 100 100 100 100 100 100 A
Bk AR EF10%, 5/320 us” 150 150 150 150 150 150 150 150 A
Bk AR AR 100X, 10/1000ps | 10 10 10 10 10 10 10 10 A
2 25 3 PR >1 >1 >1 >1 >1 >1 >1 >1 GQ
HBA@ 1 MHz <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 pF

VR IE B R BR6 KV, 400
R &415mm
HE(Z 8BS NEL3H.

Please read Important notes on page 4 and Cautions and warnings on page 5.
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2-Electrode Arresters

—RIEE

BER
25kA/25A o 04.7 x 4.7 mm
ES...N | ES...sMD ES...P
o ¥ .
r=h SMD =N -
e | A & LBl
wa m‘lﬁ P Yy
N
410.2 420.2 5.4:0.15 47:03 &
— —- — — — - e
<
L Y % Y
o 77\ IS
T D))
';- N Y 1y
IS ok ol NG A N
RAB0285-C ~| H & |
< | X ~
Q| w 1(:!
S RAB0288-A Y
| 20.5
2.54:013| | _
RAB0295-J
ne ES75XSMD | ES90XSMD | ES150XSMD | ES260XP ES300XN ES350XN ES400XSMD
TS B88069X B88069X B88069X B88069IX B88069X B88069X B88069X
78417902 62417902 63817902 5920B502 4190T103 49517103 55917902
ES90XN ES300XSMD | ES350XSMD
B88069X B88069X B88069X
44217103 42117902 49117902
ES90XP ES300XP
B88069X B88069X
5151B502 4180B502
R E S FHEEVeaon 75 90 150 260 300 350 400 Y
VeanBE +25 +20 +20 15 /+20 +15 +15 +15 %
AHEHEHE
MEE <500 <450 <500 <500 <500 <530 < 800 v
@ 100 V/us 99%
H#EME@ 100 V/ps < 450 <300 < 450 < 450 < 450 < 450 <750 v
MEE <700 < 600 < 600 < 600 < 600 < 600 <1000 v
@ 1 kV/us 99%
#AE@ 1 kV/us < 600 < 550 < 550 < 550 < 550 < 530 < 850 Y
ERES
TRERMT R EF102, 8/20 us 2.5 25 25 25 25 25 25 kA
BRmHREER1R, 8/20 us 4 5 5 5 5 5 5 kA
ZE25 B PR >1 >1 >1 >1 >1 >1 >1 GQ
BA@1MHz <1 <1 <1 <1 <1 <1 <1 pF
Rt 84z mm

HEFEBESNESW.

Please read Important notes on page 4 and Cautions and warnings on page 5.
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2-Electrode Arresters

—RIEE

Ba B /EER
25kA/25A e 955x6 mm 2kA/2A ® 55 x 6 mm
EM... | EM1000X / EM2000X
f'm Il'l
| —— 1
o T
62+2
«
o
Q
= H——r—-
602 | N
lt+3!
0
[S} RAB0162-N
neg EM90X EM230X EM300X EM350X EM400X EM1000X EM2000X
1155 B88069X B88069X B88069X B88069X B88069X B88069X B88069X
01908102 09005102 08005102 05905102 02005102 46515102 56005102
R E RS FHEEVsin 90 230 300 350 400 1000 2000 Y
VeaonBE +20 +20% -10/+15 +20 +20 +20 +20 %
HEHFEE
MEE < 400 < 600 <700 <800 <800 <1700 <3400 v
@ 100 V/us 99%
HAE@ 100 V/us <330 <550 < 600 <700 <750 <1600 <3200 v
MEE < 600 <700 < 800 <900 <900 <1900 <4100 v
@ 1 kV/us 99%
HEE@ 1 kV/us <530 < 650 <700 < 800 < 850 <1800 <3800 v
FERES
FRERM I EFI10K, 8/20 us 2.5 2.5 2.5 2.5 2.5 2 15 A
FRERMT ISR, 8/20 ps - - - - - 2 2 KA
#ORMt M EERE10KR, 8/20 ps 2.5 25 25 25 25 = = kA
Bk AR EFR1R, 10/350 ps 0.5 0.5 0.5 0.5 0.5 - = KA
Bk AL B ELF3002%, 10/1000 s | 100 100 100 100 100 100 - A
EEEE 4N >1 >1 >1 >1 >1 >1 >1 GQ
HA@ 1 MHz <1 <1 <1 <1 <1 <1 <1 pF
R~ 841 4mm

HEFELBESNES3M.

Please read Important notes on page 4 and Cautions and warnings on page 5.
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2-Electrode Arresters

—RIEE

BRHE/SER
3kA/- ® 96 x7 mm

EHV6*-...

S
TE5ES

FRAR B 27 PR IE Vadon
vscicNﬁ'E
R FEE

WEE
@ 100 V/us 99%

#AE@ 100 V/ps

MEE
@ 1 kV/ps 99%

HAE@ 1 kV/ps
ERAES

FRART I FLA
1%, 8/20 ps

BRI 5 PR3
R, 8/20 ps

fEFF300R,
8/20 ps

fukEE
HA@ 1 MHz

Rt 8Arpmm
HEFESIFESNESSTL,

frz A
am ™)
vo
_ 62+2 _
Y )
| \EE
B |
13
'—.‘\!“ S
| |« %
©
703018 ©
it RAB0378-Z
EHV62-H25 EHV62-H30 EHV62-H36 EHV62-H40
B88069X1893S102 B88069X4193S102 B88069X1683S102 B88069X2103S102
2500 3000 3600 4000
+20 +20 +20 +20
< 3300 <3800 <4350 < 5000
< 3000 < 3400 <4150 < 4600
< 3400 < 4000 <4500 < 5400
<3100 < 3500 <4300 < 4800
5 5 5 5
3 3 3 3
100 100 100 100
>1 > 1 >1 > 1
<1 <1 <1 <1

Please read Important notes on page 4 and Cautions and warnings on page 5.

38 BIAREEAT EEFT NESTM HEHEL,

EHV62-H45
B88069X1793S102

4500

+20

<5200

< 4800

< 5500

< 5000

100

>1

<1

%

GQ

pF
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2-Electrode Arresters

—RIEE

BHE

5kA/5A e 57 x5 x5 mm
S50-... / EIA9MRER 12220 / A #5750

SMD

S
TS

ﬁfhgﬁa& § EEJ:TEVsch
Vsch'F§§
i HEFEE

MEE
@ 100 V/ps 99%

HAE@ 100 V/ps

NEE
@ 1 kV/ps 99%

#HAE@ 1 kV/ps

ERES

FRFR TR 102@50 Hz, 1s
it T4 1R @50 Hz, 9
FRERM R E 100, 8/20 ps
BRI 1K, 8/20 ps”
BT AR, 10/350 ps
Bk B FL7E3000%, 10/1000 s
s

BA@ 1 MHz

|

wHEHE
57403 _
0.5 3.8 min.
=
©
=
<
[Te}
Tin-plated 7.1 max,
RAB0350-Z-E
S50-A90X S50-A230X
B88069X1913T902 B88069X1923T902
90 230
+20 +20
< 550 < 550
< 500 <500
<600 <650
< 550 < 600
5 5
10 10
5 5
10 10
0.5 0.5
100 100
>1 >1
<1 <1

VINBEERGTEETESBIMRE BREEDARREN.

Rt 84z mm
HEFRIESNES3T.

© EPCOS (SHANGHAI) LTD 2017

Please read Important notes on page 4 and Cautions and warnings on page 5.
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2-Electrode Arresters

—RIEE

RHE
5kA/5A ¢ 65 x5 mm
M50-...
0
- |e
+H
[Te}
Q
5+0.2
RAB0174-C
Bs M51-A75X
iT5S B88069X6131C102
PR E R E &R EVsion 75
VeaonBE +20
HEHFEE
WEE < 350
@ 100 V/ps 99%
#AE@ 100 V/ps <300
MEE < 650
@ 1 kV/ps 99%
H#AE@ 1 kV/us < 550
ERES
FRFR TSR 10X@50 Hz, 1s | 5
it TR 1%@50 Hz, 9RHA 10
FRFRMT R EIF 100, 8/20 ps 5
BORMmHRE TR, 8/20 us? 10
BRI BRI, 10/350 us 0.5
BRI AR BLAI300%, 10/1000 ps | 100
45 e e >1
BA@ 1 MHz <1

M50-C90X
B88069X1590C253
M51-C90X
B88069X5010C102

90

<550

<500

<600

<550

10

10

0.5

100

>1

<1

VINBEERG TRETESBIMAE BREDRAERLN.

Rt 8Arpmm
HEFESIFESNESSTL,

Please read Important notes on page 4 and Cautions and warnings on page 5.
40 EFRAREAT EEF BT R AAE L.

M51-...
a_______
:—:ﬂ_i
]
62+2
Ll
o
[S]
}
N
o
5:02 ©
=4 ] RAB0308-C
M50-A230X M50-A350X M51-A600X
B88069X4600C253 | B88069X4630C253 | B88069X4590C102
M51-A230X M51-A350X
B88069X2930C102 | B88069X4640C102
230 350 600
+20 +20 -5/+30
<550 < 800 <1350
<500 <750 <1200
< 650 <900 < 1500
< 600 < 800 <1350
5 5 5
10 10 10
5 5 5
10 10 10
0.5 0.5 0.5
100 100 -
>1 > 1 > 1
<1 <1 <1

%

>§§§>>

@
]

© EPCOS (SHANGHAI) LTD 2017



2-Electrode Arresters

—RIEE

BH
5kA/5A e 68 x6 mm

S

&S

FRER B o 27 FELIE Vegon
Vschgi
iR E

MEE
@ 100 V/ps 99%

HAEE@ 100 V/ps

NEE
@ 1 kV/pus 99%

#AE@ 1 kV/us

ERES

FRERTT THRFLR10)R@50 Hz, 1's
M ITIARTR1R@50 Hz, 9FEH
FRFRTT IR S LR 100%, 8/20 ps
BRI, 8/20 us
kAR B, 10/350 ps
Bk AL ER FLF3000%, 10/1000 ps
faig e

BA@ 1 MHz

R4 MM
HEFSIBESNES3M.

© EPCOS (SHANGHAI) LTD 2017

EC75X
B88069X
0180S102

<500

<400

<700

< 600

20

10

100

>10

<15

62+2
@«
o
(S
N
o
6.05+0.2 &
[S) RAB0163-W
EC90X EC150X EC230X
B88069X B88069X B88069X
0720S102 0880S102 0660S102
90 150 230
+20 +20 +15
<500 < 500 < 550
< 450 <450 <500
< 600 <650 <700
< 550 < 550 < 600
5 5 5
20 20 20
5 5 5
10 10 10
1 1 1
100 100 100
>10 >10 >10
<15 <15 <15

EC350X
B88069X
0810S102

350

< 800

<700

<900

< 800

20

10

100

>10

<15

EC600X
B88069X
0780S102

600

-10/+20

<1200

<1000

<1300

<1100

10

65

10

>10

<15

Please read Important notes on page 4 and Cautions and warnings on page 5.
BFRAREATNR  EEFL MBS WEFELE,

%
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2-Electrode Arresters

—RIEE

hE R
10kA/10A e 38 x 6 mm
N8O0-... N81-...
(]
|
i
62:+2
! s
$3
A1 o g ——o—o (e
Q
A s3
- F
6.05%02, 6.05:02 F RABO168-3
RAB0177-2
e N80-C90X N80-A230X N80-A350X N81-A500XG N80-A600X
iT&RE B88069X B88069X B88069X B88069X B88069X
4890C103 4900C103 4910C103 4860T502 4990C103
N81-A90X N81-A230X N81-A350X N81-A600X
B88069X B88069X B88069X B88069X
48808102 49308102 49208102 28308102
WRIRERE T REVsion 90 230 350 500 600 Y
VeaonBE +20 +20 +20 +20 +20 %
AHEHFHEE
MEE <500 <500 <700 <900 <1100 v
@ 100 V/us 99%
#EE@ 100 V/ps <450 < 450 <650 <750 <950 v
MEE < 600 <700 <900 <1100 <1400 v
@ 1 kV/us 99%
H#AE@ 1 kV/us <550 < 600 <800 <900 <1100 Y
ERES
FRER LHRERA10X@50 Hz, 1s | 10 10 10 10 10 A
M LSMERFR1R@50 Hz, 9FEH 65 65 65 65 65 A
FRERM A EAI100K, 8/20 ps 10 10 10 10 10 KA
BOREEFI1R, 8/20 us 12 12 12 12 12 kA
BRI EFT1KR, 10/350 ps 1 1 1 1 1 KA
BRIM IR FLFT3002%, 10/1000 ps | 100 100 100 = = A
£E 25 B IE | >10 >10 >10 >10 >10 GQ
BA@ 1 MHz | <15 <15 <15 <15 <15 pF
Rt 841 mm

HERFERBESNESW.

Please read Important notes on page 4 and Cautions and warnings on page 5.
42 EREAREATN EEET MESTN WAL, © EPCOS (SHANGHAI) LTD 2017



2-Electrode Arresters
"R E

EHE
20kA/20A e 6x 8.4 x84 mm

S
&S

FRER ELIA T 27 FRIE Vadon
Vsch?é".ﬁ
R E

WEE
@ 100 V/ps 99%

#AME@ 100 V/ps

WEE
@ 1 kV/us 99%

#AE@ 1 kV/us
ERES
FRER TSR R 10X@50 Hz, 1s
M TSMATR1R2@50 Hz, 9FEH
FRERMT R EIE 100, 8/20 ps
BORmmE R, 8/20 us
BRI AR BRI, 10/350 s
Bk B F#3000%, 10/1000 ps
i fe
BA@1MHz
RF 84 mm
HEFERIFSNES3TL.

© EPCOS (SHANGHAI) LTD 2017

6+0.2

S80-A75X
B88069X1933T602

75

<350

< 300

< 650

< 600

20

100

20

25

2.5

200

|>10

|<1.5

28.30.1

©

R

4.7 min.

4.6 max.

7.3 max.

Tin-plated

S80-A90X
B88069X1673T602

90

<500

<450

< 600

<550

20
100
20
25
2.5
200
>10

<1.5

RAB0351-H-E

S80-A230X
B88069X1943T602

230

< 500

<450

<650

<550

20

100

20

25

2.5

200

>10

<1.5

Please read Important notes on page 4 and Cautions and warnings on page 5.
BFRAREATNR  EEFL MBS WEFELE,

%
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2-Electrode Arresters

—RIEE

EHA
20kA/20A e g8 x 6 mm
A80-...
33
1 [e0)
Q
A
6.050%;
RAB0177-2
Bs A81-A75X
iTERS B88069X
38815102
B88069X
3881T502
PR E R E T B EVgon 75
Vsaon B 2= +20
AHEHFHEE
MEE <350
@ 100 V/us 99%
#AE@ 100 V/ps <300
MEE < 650
@ 1 kV/us 99%
HEAE@ 1 kV/us < 600
ERES
FRART TSR 10X@50 Hz, 1s | 20
it TR 12@50 Hz, 9FHA 100
FRERMT R EFE 100, 8/20 ps 20
BRMmHREEF1R, 8/20 us 25
BRI BRI, 10/350 ps 2.5
Bk AR 300K, 10/1000 ps | 200
G | >10
BEQ@ 1 MHz | <15
RF B AL AHmm

HERFERBESNESW.

Please read Important notes on page 4 and Cautions and warnings on page 5.
44 EFRAREAT EEF BT R AAE L.

A80-C90X
B88069X
1410C103
A81-C90X
B88069X
13808102

90

+20

<500

<450

< 600

< 550

20

100

20

25

2.5

200

>10

<1.5

A81-...

A80-A230X
B88069X
2240C103
A81-A230X
B88069X
22508102

230

+20

<500

<450

< 650

<550

20

100

20

25

2.5

200

>10

<1.5

62+2
=
—— T | e T
i
—m
- e
6.05:02 F RAB0004-Q

A80-A250X A80-A350X A80-A600X
B88069X B88069X B88069X
2920C103 2230C103 2900C103
A81-A250X A81-A350X A81-A600X
B88069X B88069X B88069X
15005102 2380S102 2880S102
250 350 600
+20 +20 +20
< 550 <700 <1100
< 500 < 650 <950
<700 <900 < 1400
<650 < 800 <1100
20 20 20
100 100 100
20 20 20
25 25 25
25 25 25
200 200 -
>10 >10 >10
<1.5 <1.5 <1.5

%

>§§§>>

(]
0

© EPCOS (SHANGHAI) LTD 2017



2-Electrode Arresters

—RIEE

Y
20kA/20A e 08 x 20 mm

A83-...

S

&S

FRER B o 27 FELIE Vegon
Vsch'F§§
i EF R E

MEE
@ 100 V/ps 99%

H#AE@ 100 V/us

NEE
@ 1 kV/ps 99%

#AME@ 1 kV/us
ERES
FRFRM TR R 10X@50 Hz, 1s
it THAFLiAE 1R @50 Hz, 9RIHA
FRERMH E LA 100K, 8/20 ps
BRI E AR, 8/20 ps
BRI FLR 1, 10/350 ps
EEE e
BA@ 1 MHz
RF B4 Amm
HEFERIFSIES3TL.

© EPCOS (SHANGHAI) LTD 2017

A83-C90X
B88069X
1450C102

|90

<500

<450

< 600

<550

20
100
20
25

2.5

|>10

|<1.5

m
1
o~ |
S 9=
+ | I | I }» E
© ©
~ [S]
° 6 65+0 2 o '
.05+0. %
20£0.5 ﬁ
(S
RABO0178-A
A83-A150X A83-A170X A83-A230X
B88069X B88069X B88069X
4350C102 4360C102 1420C102
150 170 230
+20 +20 +20
< 600 <650 < 550
<450 < 500 <450
< 800 < 800 <700
< 600 < 600 < 550
20 20 20
100 100 100
20 20 20
25 25 25
2.5 2.5 25
>10 >10 >10
<15 <15 <15

A83-A350X
B88069X
2860C102

350

<700

< 650

< 800

<700

20

100

20

25

25

>10

<15

A83-A600X
B88069X
2890C102

600

<1100

< 950

<1400

<1100

20

100

20

25

25

>10

<15

Please read Important notes on page 4 and Cautions and warnings on page 5.
BFRAREATNR  EEFL MBS WEFELE,

%
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2-Electrode Arresters

—RIEE

PH/BER

10kA/10A e 38 x 8 mm

AT71-...

S
TE5ES

FRER ELIA T 27 FRIE Vadon
vschg'E
i FRE

WEE
@ 100 V/ps 99%

#AME@ 100 V/ps

MEE
@ 1 kV/ps 99%

#AE@ 1 kV/us
ER%ES
FRER TSR R 102@50 Hz, 1s
M TSMARTR12@50 Hz, 9FEH
FRFRMT R EF 100, 8/20 s
BORmHRE 1R, 8/20 us
HimE
BA@1MHz
RF B AL Rmm
HEFERIBES N ESSM.

62+2 )
! 5
— = —H— - —} ————
;gT 7.9:0.3
o
[S) RABO129-H
A71-H0O8X A71-H10X A71-H12X
B88069X2140S102 = B88069X3820S102 | B88069X2090S102
| 800 1000 1200
| +15 +15 +20
<1100 <1300 <1900
<1000 <1200 <1800
<1200 <1400 <2000
<1100 <1300 <1900
10 10 10
65 65 65
10 10 10
15 15 15
| >10 >10 >10
| <1 <1 <1

Please read Important notes on page 4 and Cautions and warnings on page 5.

46

BFRDREATUN EEFL FIESTIN WEFEE.

A71-H14X
B88069X2180S102

1400

+20

<2100

<2000

<2200

<2100

>10

<1

A71-H16X
B88069X2610S102

1600

+20

<2300

<2200

<2400

<2300

10

65

10

15

>10

<1

%

© EPCOS (SHANGHAI) LTD 2017



2-Electrode Arresters

—RIEE

P/ EER
10kA/10A e 8 x 8 mm
A71-... A91-...
Y
Ty
[ = A ~ IR
— | —_—
ol =11Y
) ‘ * Oese -
+ . g
= ,,4_,7,4m,=====} || NN [ ——————7—————
ggT - | 7:9:03 %Z'T 9:0.3
[ce)
) RABO120-H L RAB0417-H
Electrode spacing > 3 mm, acc. to IEC 60950-1
BRIEEE> 3 mm, FFEIEC 60950-147/
s A71-H25X AT71-H35X AT71-H45X AT71-H55X A91-H62SE A91-H75SE
T8RS B88069X B88069X B88069X B88069X B88069X B88069X
21908102 22008102 25908102 26205102 31035102 34435102
R E RS FBEEVsin | 2500 3500 4500 5500 6200 7500 \Y
VeaonBE | +20 +20 +20 +15 -15/+20 +20 %
AHEHFEE
MEE < 3900 <4900 < 5800 < 6500 - - Y
@ 100 V/ps 99%
H#EE@ 100 V/us < 3800 < 4800 < 5700 < 6000 - - \%
WEE < 4000 < 5000 < 6000 < 7000 <9000 <10 500 \Y
@ 1 kV/ps 99%
HAE@ 1 kV/ps < 3900 <4900 <5800 < 6500 < 8000 < 9500 \Y
ERA%S
FRFR AR R 10X@50 Hz, 1s | 10 10 10 5 - - A
it T4 TR 1X@50 Hz, 9FEH 20 20 20 10 - - A
FRERTT M R 100, 8/20 ps 10 10 10 10 5 5 kA
BORMHHERT1R, 8/20 us 15 15 15 15 10 10 kA
445 e PR | >10 >10 >10 >10 >1 >1 GO
HA@ 1 MHz | <1 <1 <1 <1 <15 <15 pF
RFBAAmm

HEFELESNESM.

Please read Important notes on page 4 and Cautions and warnings on page 5.
© EPCOS (SHANGHAI) LTD 2017 HFRAREAT EEET MESN WA EL", a7



2-Electrode Arresters

—RIEE

HERRRET RN RS

5kA/5A e 98 x6 mm

EF...

S
&S

FRER B 27 FRIE Vadon
vschg'E
T FRE

MEE
@ 100 V/ps 99%

#AME@ 100 V/ps

WEE
@ 1 kV/us 99%

#AE@ 1 kV/us

ERES

FRFR TR 10R@50 Hz, 1s
M ISMATR1R@50 Hz, 9FEH
FRERT R EAE 100K, 8/20 ps
BRI 1R, 8/20 ps

R ER T E AR A SE
Mm@ 50 Hz

ke G
BA@ 1 MHz

Rt g4z mm
HEFRIESNES3T.

62+2

EF270X
B88069X41318102

270

-15/+25

< 500

<450

<550

< 500

10

200

>10

<15

od,

6+0.2

EF470X
B88069X5080S102

470

-15/+25

<700

<600

< 800

<700

65

10

200

>10

<1.5

RAB0274-N

EF800X
B88069X2641S102

800

-15/+25

<1200

<1000

<1300

<1100

65

10

200

>10

<1.5

Please read Important notes on page 4 and Cautions and warnings on page 5.

48

BFRDREATUN EEFL FIESTIN WEFEE.

EF1500X
B88069X4301S102

1500

+20

<1800

<1700

<2000

<1800

200

>10

<15

EF2500XS
B88069X15835102

2500

+20

< 3200

< 3000

< 3500

< 3300

35

10

200

>10

<15

%

© EPCOS (SHANGHAI) LTD 2017



2-Electrode Arresters

—RIEE

EHE
20kA/20A e 9 11.8 x 17.4 mm

V10-...

S
&S

FRER ELIA T 27 PR Vadon
EiREGFHEE
i EFEE

WEE
@ 100 V/ps 99%

#A{E@ 100 V/us

WEE
@ 1 kV/ps 99%

#AE@ 1 kV/us

ERES

FRARM LSRR 10X@50 Hz, 1s
M THRER1R@50 Hz, 9FEH
FRERM M EA 100K, 8/20 ps
R E 1R, 8/20 us
BRI AR BRI, 10/350 s
LR e

BA@ 1 MHz

R~F g4z 5mm
HERFSIBESNESIM.

© EPCOS (SHANGHAI) LTD 2017

V10-HO08X
B88069X9170C251

| 800

<1000

<900

<1200

<1100

20
120
20

30

|>10

|<1.5

m
g3
30
f=R T
32+1
17.4+0.5 7.3+0.3
N
P h - 9
] =L
=
RAB0277-L
V10-H14X V10-H22X
B88069X4300C251 B88069X4420CB251
1400 2200
+20 +20
<1900 <2700
< 1800 <2400
<2200 <2800
<2000 <2500
20 20
120 120
20 20
30 25
>10 >10
<1.5 <15

V10-H30X
B88069X4330C251

3000

+25

<4500

< 4300

< 5000

< 4500

20

120

20

30

>10

<15

Please read Important notes on page 4 and Cautions and warnings on page 5.
BFRAREATNR  EEFL MBS WEFELE,

%
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3-Electrode Arresters

ZIRNEE

BERE/ESREAE

10kA/10A ® 58 x 10 mm

T4N-...FV

BS
TS

FRFRE I 5 B E Vedon
Vschg'E
HEHFREE

MEE
@ 100 V/ps 99%

#AE@ 100 V/ps

ERAES

FRER TR 100@50 Hz 1 s
FRERT I dT I 100R, 8/20 s
BRI 1K, 8/20 ps
a5l

BA@ 1 MHz

14.3+0.3
0.3+0.05

15 min.

-

T4N-A90XFV
B88069X1953B202

90

+20

<200

<170

20
| >0.1

| <240

BRBEORE SMGRERES—F.

RF84674mm
HEERIBESNEST.

EH B!

RAB0386-Q

T4N-A230XFV
B88069X7480B202

230

+20

< 350

<320

20

>0.1

<85

A
g

RAB0198-P

Please read Important notes on page 4 and Cautions and warnings on page 5.

50 BIAREEAT EEFT NESTM HEHEL,

%

GQ

pF

© EPCOS (SHANGHAI) LTD 2017



3-Electrode Arresters

ZIRNEE

BHE
2kA/2A e 33.5x%x6.8mm

BHE
2kA/2A @ 2x3.2x6.2mm

SR
10kA/10A @ 7.6 x5 x 5 mm

03.5£0.2 2+0.3
o
iR & | | 3= 1
0 I
i 12 Vs
6.5:0:2 RAB0359-T AL RAB0444-M 7.6+0.2 Tin-pl‘at e
RAB0382-K-E
ne TG30-A90XSMD TG30-A420XSMDS TQ30F-C420 TQ90-A90
iTERS B88069X9991T203 B88069X1833T203 B88069X2713T203 B88069X1963T902
R E RS FHEEVn 90 420 420 90 v
VeanBE +30 +30 -17/+30 +20 %
HEHFEE
MEE <450 <700 <750 <450 Y
@ 100 V/us 99%
#EE@ 100 V/us <350 < 600 <700 <350 v
WEE < 650 < 800 <870 <650 Vv
@ 1 kV/ps 99%
HEE@ 1 kV/us < 550 <700 < 800 <550 v
ERES
FRERT TSR 10:X@50 Hz 1 s 2 - 2 10 A
it T4FFR 7 1:X@50 Hz, 0.18 s - - - - A
FRERT R 100, 8/20 ps 2 2 - 10 KA
BRI E 1R, 8/20 us - - - - kA
{ER%EA300%, 8/20 ps 100 100 - 200 A
BRI ELFT100T, 5/320 ps? 150 150 200 150 A
BRI EFR1KR, 10/350 ps - - - = kA
BRI AT FLF3002K, 10/1000 ps | 20 - - 200 A
EEe3:] | >1 >1 >1 >1 GO
HA@ 1 MHz | <1.2 <12 <1.2 <12 pF
D S 2 % 4 886 KV, 10/700 ps, 40 Q
BRBEFOER, FNMEERES—F.
Rt 84z mm
HEFRIFS N HE83T.
Please read Important notes on page 4 and Cautions and warnings on page 5.
© EPCOS (SHANGHAI) LTD 2017 BPREE AN EEET MBS R L, 51




3-Electrode Arresters

ZIRNEE

s

10kA/10A e 5 x 7.6 mm

T90-...SMD

7.6+0.2
|——|
1.6+0.1
3+0.15
0.4+0.05
|
St
o

S|

< | @

Q

RAB0290-V
Bs T90-A90XSMD
TS B88069X23317902
T97A-A90X1F1
B88069X1713B502

PR E R F B EVsion 90
VeaonBE +20
AHEHFHEE
WEE <450
@ 100 V/us 99%
#AE@ 100 V/ps <350
NEE < 600
@ 1 kV/us 99%
HAE@ 1 kV/ps <500
ERES
FRFRM TR F10:2@50 Hz 1 s 10
it T4FFE 7 1:X@50 Hz, 0.18 s 10
FRFRMm R R 100, 8/20 ps 10
R TR, 8/20 ps 10
BRI B, 10/350 ps 1
BRI AR FLFI300:%, 10/1000 ps | 200
VL ol | o1
BE@ 1 MHz | <15

BRBEFORE, SNMEERES—F.

Rt 8Arhmm
HEFELFESNESM.

Please read Important notes on page 4 and Cautions and warnings on page 5.

T97A-...X1F1
1 max.
AN [
o1
4.4+0.3 4.4+0.3

T90-A230XSMD T90-A350XSMD
B88069X6680T902 B88069X4030T902
T97A-A230X1F1
B88069X1743B502
230 350
+20 +20
<600 < 850
< 550 <750
<700 < 1000
< 650 < 850
10 10
10 10
10 10
10 10
1 1
200 200
> 1 > 1
<1.5 <15

52 BIAREEAT EEFT NESTM HEHEL,

RAB0389-K

T90-A420XSMD
B88069X7041T902
T97A-A420X1F1
B88069X1763B502

420

+20

< 850

<750

<1000

<900

10

10

10

10

200

>1

<15

%

© EPCOS (SHANGHAI) LTD 2017



3-Electrode Arresters

ZIRNEE

g

10kA/10A e g6 x 8 mm

T30-...SMD

= HH

8.1+0.2 6+0.1
3.3+0.1 ~32
S 1B
& 7
)
©°
1.5+0.1 N
RAB0347-W
BS
iTE5S
ﬁfhgﬁﬁ ﬁ EE.EVstN
VscicN?é{l'E
iR E
WEE

@ 100 V/ps 99%
HAEE@ 100 V/ps

NEE
@ 1 kV/ps 99%

HEE@ 1 kV/us

ERES

FRER TR 102@50 Hz, 1s
it THAFLiAE 1R @50 Hz, ORI
FRFRTT IR S 100, 8/20 ps
R mHR 1R, 8/20 us

Bk AR FIR 1K, 10/350 ps
s rE

BA@ 1 MHz

| T30-...

8.1x0.2

3.3£0.1

=]

IS

1.5+0.1

RAB0180-L

T30-A90X
B88069X
3030C253
T31-A90X
B88069X
2261B252
T33-A90X
B88069X
2271B502

<450

< 350

<500

<400

10
30
10
10
2
>10

<15

BRBEEAOER, S RERES—F.

RF &4z 5mm
HEFRIES N EBT.

© EPCOS (SHANGHAI) LTD 2017

| T31-...
_—
49+3
8.1:0.2 S
&
Q
H-- =1
i 5
| o
o1
RAB0181-U
T30-A230X T30-A250X
B88069X B88069X
3060C253 3951C253
T30-A230XSMD
B88069X
67317702
T31-A230X
B88069X
3130B252
T33-A230X
B88069X
9800B502
T33-A230XF1
B88069X
9550B502
230 250
+20 +20
< 400 < 500
<350 <400
< 450 <550
<420 <450
10 10
30 30
10 10
10 10
2 2
>10 >10
<15 <15

| T33-..F
12.2-2
S 12max| 8102 |1max. 601
S i
(%}
?.¢ :
i
- <
o)
&
el 23
+|
o1 | <
4.4:0.3 4.4:03 . 4403 44103 .
T30-A350X T30-A420X T30-A500X
B88069X B88069X B88069X
3180C253 3040C253 3070C253
T31-A350X T30-A420XSMD
B88069X B88069X
3090B252 49617702
T33-A350X
B88069X
1470B502
T33-A350X8F1
B88069X
9921B502
350 420 500 \
+20 -15/+25 +20 %
< 800 < 850 <1100 Vv
< 650 <700 <900 Vv
<900 <950 <1400 Vv
<700 < 850 <1000 \
10 10 10 A
30 30 30 A
10 10 10 kA
10 10 10 kA
2 2 2 kA
>10 >10 >10 GQ
<15 <15 <15 pF
Please read Important notes on page 4 and Cautions and warnings on page 5.
BIFRAREAT EEFL MESTIN A FEL". 53



3-Electrode Arresters

ZIRNEE

hE R
10kA/10A e g8 x 10 mm
T80-... T81-... T83-...
i )
[
i
I
I
g 10+0.3 5013
2l |- 4.25+0.15 10£0.3
~ 1.5+0.1 ~—
Q |
. e =
S L i AN | [P | S S—
(oo}
S — | S
=%
RAB0002-2 cg ! ﬁ
| ot
RAB0183-B
ne T80-A90X T81-A150X T80-A230X
iTERS B88069X8360C203 B88069X9580B252 B88069X9380C203
T81-A90X T83-A150X T81-A230X
B88069X8440B252 B88069X9590B502 B88069X8470B252
T83-A90X T83-A230X
B88069X8300B502 B88069X8910B502
FRFRE R 5 B E Vsdon 90 150 230
VeaonBE +20 +20 +20
AHEHFEE
MEE < 400 < 450 < 450
@ 100 V/us 99%
#E{E@ 100 V/ps <300 < 400 < 400
WEE < 550 < 550 < 650
@ 1 kV/pus 99%
HEH@ 1 kV/us < 500 < 500 < 600
ERES
FRERM THRERA10X@50 Hz, 1s | 10 10 10
it T 1X@50 Hz, 9FEHI 40 40 40
FRERTRE 100, 8/20 ps 10 10 10
BRI EAI1R, 8/20 us 15 15 15
BRMAELEFI1R, 10/350 us 2 2 5
Bk A ELFI3000%, 10/1000 ps | 200 200 200
pate3sc] | >10 >10 >10
HA@ 1 MHz <15 <15 <15

BB OB R, S EBERES—F.

R~ 841 mm
HEERIES N EL3T.

Please read Important notes on page 4 and Cautions and warnings on page 5.

54 BIAREEAT EEFT NESTM HEHEL,

0.5

28102
¢\
\
45+1.5

N
|

o1
4.4+0.3

4.4+0.3
RAB0184-J

T80-A250X
B88069X8170C203
T83-A250X
B88069X8340B502

<500

<450

<650

< 600

10
40
10
15

200
>10

<1.5

%
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3-Electrode Arresters

ZIRNEE

g

10kA/10A e 38 x 10 mm

T80-...

10+0.3
4.25+0.15
1.5+0.1

i

— -t

07.2+0.2

+0.2
08704

RAB0002-2

s
TS

FRER B o 27 FLIE Vegon
VsclcN"-ﬁ'§
i f R E

MEE
@ 100 V/ps 99%

HAE@ 100 V/ps

NEE
@ 1 kV/ps 99%

#AE@ 1 kV/ps

fER%ES

FRAR LSRR 10:2@50 Hz, 1s
it T4 71 :X@50 Hz, 9FHA
FRERM R EF 100, 8/20 ps
BRMmEETRR, 8/20 us
BRI ELFI1R, 10/350 ps
BRI BLFI300%, 10/350 ps
it e |

HA@1 MHz

MBI HOER, SMRBEREL—F.

RAF84674mm
HEFRIBESNES3T.

© EPCOS (SHANGHAI) LTD 2017

T81-... T83-...
i
503 13.4-2
10:0.3 10£0.3
| [ ] S 0!"*
e m ol %
3 = ‘ - &3 g = ?
2 | N ‘
| 21 o1
3 4.4:03
RAB0395-P
T81-A300X T80-A350X
B88069X9000B252 B88069X8500C203
T83-A300X T81-A350X
B88069X7990B502 B88069X9190B252
T83-A350X
B88069X8690B502
300 350
+20 +20
<700 <700
< 600 <600
< 800 <900
<700 < 800
10 10
40 40
10 10
15 15
2 2
200 200
>10 >10
<15 <15

T87-...
o) _184-12
o
4
~
Q
w0
& 0
) < (=}
), +
f o
ol
‘ 4.4+0.3
RAB0184-J
6203
T80-A420X T83-C600X
B88069X7910C203 B88069X8530B502
T83-A420X T87-C600X
B88069X7960B502 B88069X8550B502
420 600
+20 -30/+17
< 850 <900
<700 < 800
<950 <1100
< 850 <1000
10 10
40 40
10 10
15 15
2 2
200 on request
>10 >10
<15 <15

Please read Important notes on page 4 and Cautions and warnings on page 5.

BRI RBIATIN EEFL MBS WEFEE.

RABO0315-L

%
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3-Electrode Arresters

ZIRNEE

hHR [ HERER
10kA/10A e 8 x 10 mm

T80-...F T8*-...F1 T8*-...F4
&>
i
02 IGe2 13.4-2
11.5+0.3 28701 10£0.3 10+0.3
S [a¥] ®© [Z: S ‘ ‘
< =i 35 0| 35 10
iR . 2 2] . 11 | s
K2 3 )&% S 1
‘ s . * <y o * 2 <y .2
10£0.3 I \ ( r | \ I A
RABO0311-F
o1 o1
44103 44:03 _oooooa 4.4+0.3 44:03 aoooo s
e T80-A90XF T80-A230XF T80-A250XF T80-A350XF T83-A500XF4
TS B88069X2391B502 = B8B06IX8380B502 | B8B06IX8230B502 = B8B06IX8390B502 | B880BIX3771B502
T83-A90XF1 T83-A230XF1 T83-A250XF4 T83-A350XF1
B88069X8430B502 | B8B06IX9420B502 | B8BOGIX8I90B502 = B8B06IX9410B502
T83-A90XF4 T83-A230XF4 T83-A260XF4 T83-A350XF4
B88069X8350B502 | B8B806IX8870B502 | B8B06IX8250B502 = B8B0GIX9120B502
T83-A150XF1 T85-A230XF4 " T85-A350XF4 "
B88069X9930B502 | B8B06IX9260B502 B88069X9230B502
FRER L o 27 B E Voaon 90/150 230 250/260 350 500 %
Vg KETENES
Rt 84z 5mm
HERERIESNEBT.

Variants ...F1 and ...F4 show 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 52 and

53. Alternative voltages, lead configurations and spring
positions on request.

EHEE--F1--FMERTRELNERERLE. HE
S 552TIMS3 UGG E A WA BU SR B U 1A
. BE. S5I&EEREANEYTRREZRBTER.

Circuit: BB :

a, b Line (tip/ring) electrode a, b % (i%/3) Bk

c Center electrode c 8] BB %

T Temperature-controlled T BIERE R
short-circuit mechanism c

Please read Important notes on page 4 and Cautions and warnings on page 5.
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3-Electrode Arresters

ZIRNEE

13.4-2
10+0.3

28732
N
i
45+1.5

N
|

EHA
20kA/10A e 98 x 10 mm
T20-... T21-... T23-...
(]
e — _
N
[
[
100.3
g * .y 503
& 2o 1003
~ 1.5+0.1
Q
o e =
il e —— = —f—— o
s I 1) | b
&5 ; o 0
G i
RAB0002-2 ug ! N
} o1
RAB0183-B
na T20-A230X T20-A250X T20-A350X
TS B88069X8710C203 B88069X8810C203 B88069X7320C203
T21-A230X T21-A250X T21-A350X
B88069X8920B252 B88069X8800B252 B88069X5120B252
T23-A230X T23-A250X T23-A350X
B88069X8740B502 B88069X8840B502 B88069X7200B502
IR A E F R EVsion 230 250 350
VeaonBE +20 +20 +20
HEHFHEE
M EE <400 <500 < 650
@ 100 V/us 99%
H#AE@ 100 V/ps <350 < 400 <550
MEE <500 < 600 < 700
@ 1 kV/ps 99%
H#EE@ 1 kV/us < 450 <550 < 600
ERES
FRFRM T 10:X@50 Hz, 1s | 10 10 10
it TR 1R@50 Hz, 9FHA 50 50 50
FRFRmR 100, 8/20 ps 20 20 20
BRI EF1R, 8/20 us 25 25 25
BRIMATER TR, 10/350 ps 5 5 5
BRIMAER ELFI300%, 10/1000 ps | 200 200 200
“ai AR > 10 >10 >10
HA@ 1 MHz <15 <15 <15

BT EE, GIRBRES—F.

R BAhmm
HEFELBESNESM.

© EPCOS (SHANGHAI) LTD 2017

o1 [
4.4+0.3 4.4+0.3
RAB0184-J

T20-A420X
B88069X7820C203
T23-A420X
B88069X8070B502

420

-17/+30

<750

<700

< 850

< 800

10

50

20

25

2

on request
>10

<15

Please read Important notes on page 4 and Cautions and warnings on page 5.
BFRAREATNR  EEFL MBS WEFELE,

%
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3-Electrode Arresters

ZIRNEE

ERE /| HERER
20kA/10A e 08 x 10 mm

T20-...F
11.5+0.3
N
1 15
N
~
‘ s
10+0.3
Bs
iTRS
WA E F B EVsion

VB KETENES
RFE415mm
HEEBIESNELIT.

Variants ...F1 and ...F4 show the most common positions
for the short-circuit spring. The electrical characteristics

10.2%93

| T23-..F1 | T23-...
13.4-2
08*02 10£0.3
e S|
) ) &
N~
So o
- 7 - -5
2| @ aE
) \ )) 21
V(1
RABO311-F
ol
44203 44203 oo
T20-A230XF T23-A250XF1 T23-A350XF1
B88069X8720B502 B88069X9810B502 B88069X7240B502
T23-A230XF1 T23-A250XF4 T23-A350XF4
B88069X8680B502 B88069X8860B502 B88069X7000B502
T25-A230XF1 "
B88069X8630B502
T23-A230XF4
B88069X8750B502
230 250 350

are the same as those given for the corresponding types

without a short-circuit spring on page 55. Alternative

voltages, lead configurations and spring positions on

request.
Circuit:
a, b Line (tip/ring) electrode
c Center electrode

T Temperature-controlled
short-circuit mechanism

Please read Important notes on page 4 and Cautions and warnings on page 5.

58

BFRDREATUN EEFL FIESTIN WEFEE.

F4

13.4-2
10+0.3

|-

+0.2
28703

I

;

4.5+1.5
155705

o1
4.4+0.3

4.4+0.3

T20-A420XF
B88069X7580B502
T23-A420XF1
B88069X6210B502
T23-A420XF4
B88069X7140B502

420

% (/%)
c o 8] e 1R

RAB0190-T

EHEE--F1--FMERTRELNERERLE. HE
M S5 TIE R E A AN A SH B SRR, B
[E. SIZEERER BT MNREERBTER.

BB 1%

T REEENY

© EPCOS (SHANGHAI) LTD 2017



3-Electrode Arresters

ZIRNEE

EHA
20kA/20A e 99.5x 11.5mm
T60-... | T61-..
' [
! —i FZ
]
o) 115204
|- 202 117213 4 "
= 1.5:0.1 DD
Q
i
2 g5
F T
0
RAB0191-2 % ?

RAB0192-A
ne T60-A260X T60-C350X T60-A420X
TS B88069X7120C203 | B88069X7450C502 | B88O69IX6980C203

T61-C350X
B88069X7700B102
T63-C350X
B88069X7460B102
IR A E F B EVsion 260 350 420
BNt FHE 210... 310 300 ... 500 330 ... 600
AEHFEE
MEE < 600 < 800 <750
@ 100 V/us 99%
#AE@ 100 V/us <550 <700 < 650
MEE < 650 <900 < 850
@ 1 kV/ps 99%
#EE@ 1 kV/us < 600 < 800 <750
ERES
FRERMT LARFRAR10X@50 Hz, 1s | 20 20 20
i T3 1%@50 Hz, 9 130 130 130
FRERM R IR 100R, 8/20 ps 20 20 20
BORMREE TR, 8/20 us 40 40 40
BB EF 1R, 10/350 ps = 5 =
s RE > 10 > 10 > 10
HZE@ 1 MHz <15 <15 <15

BB AORR SN BERES—F.

Rt 8 Az imm
HEFELSBESNESSM.

© EPCOS (SHANGHAI) LTD 2017

T63-...
15-2
11.5+£0.4
. —
S 0
i TN T e
2l (LY D)e
i ‘ -
||
o1
6+0.5 6+0.5
-
RAB0193-|
T61-C600X T61-C650X
B88069X8820B102 | B88069X7230B102
T63-C600X T63-C650X
B88069X8830B252 | B88069X6990B102
600 650
420 ... 700 500 ... 800
<900 <1100
< 800 < 1000
< 1000 <1350
<900 <1100
20 20
130 130
20 20
40 40
5 5
>10 >10
<15 <15

Please read Important notes on page 4 and Cautions and warnings on page 5.
BFRAREATNR  EEFL MBS WEFELE,

%

59



3-Electrode Arresters
ZIRNEE

HEEEMMEERHRS
T23-C350XS
™ 13.4-2
3 1003
~
e .
| w| A3
HE - £
o 1) & |
Z| "" / < =
I
o1 ‘
o1
Bns T23-C350XS "
TS B88069X8160B502
R E S FHEEVsaon 350
HEREFHE 300 ... 500
AHEHEHEE
MEE @ 100 V/ps 99% <650
H#EE@ 100 V/us < 550
MEER 1 kV/us 99% < 800
#EE@ 1 kV/us < 750
ERES
FRFRT TSR F760%@50 Hz, 1 =
FRERM TR F100X@50 Hz, 1s 10
R THRFR5R@50 Hz, 1s -
it TR 7 12R@50 Hz, 9FHA 130
FRERM M EF 100, 8/20 s 20
BORM i ER1R, 8/20 ps 25
Bk AR EF100:], 10/1000 ps =
Pk it A B LA 400K, 10/1000 ps 1000
Bk A 150008, 10/1000ps | -
HilfRiFHE <150
@ 150 V /200 mA
4K e >10
HA@ 1 MHz <15

U BFRUS PESOA T %51
2 FFTelcordia GR974-COREZ |

BRBE T OERE, SN GERES—F.

Rt 841 5mm
HEFRIESNESST.

T2B-A350XF1

13.4-2
11.5:0.3
f—
10£0.3

07.2+0.2
|

+0.07
217003

5603 |5.6:0.3

T2B-A350XF1?
B88069X3741B502

<750

<900

< 800

20
130
20

200
1000
20

<150
@135V /1300 Q

>10

<15

Please read Important notes on page 4 and Cautions and warnings on page 5.
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5.5:0.5

RAB0387-Y

< < < <

>>>§§>>>>

3
7

[0}
[®)

°
S
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Surge Protection of ACG/DC Power Lines
AT/ B B IR 2 B R OB IR TP

IIIII

\ 'l
1 -l -I S %0370
L T
@ E%i ; {—rfl agr-' =
; o2 et 2
I = [ (% Ty

© EPCOS AG 2017
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Overvoltage Protection of AC Power Lines

S B IR 2 91T R 3

XL

Lightning protection acc. to IEC 61643-11

FFEIEC 61643-114R/ERIBS BRI

Lightning current arrester Surge arrester Surge arrester

FEAMEE SEHBEE SR BE
Type 1/288!1 Type 2/25712 Type 3/2A13
— L [ 1= L olg
 S— - |_|I L 0 L2
— I > |_|I L
Fl
I . | | o
H3* V1*-XN | A8*-XP
L1* A- L1* M5*-XP
Fuse Arrester Inductor/Transformer Varistor
E{% MEE - RN /TR 28 JES M RAB0339-F
Figure / B 27
Electrical and electronic systems in building installations NRATERIEEUE TV B EREERESEFR

and also in power supplies for industrial or telecom
installations may be exposed to considerable voltage
surges due to direct lightning strikes or interference in
the immediate vicinity.

EPCOS surge arresters enable protection modules to be
constructed with different protection classes for both
L-N and N-PE applications.

L-N arresters

For protection of L-N networks it should be noted that
that extremely high currents can flow through the low-
resistance AC networks. To ensure that the arresters will
extinguish them safely, EPCOS has designed special
stacked arresters for this application.

Z, UHSEXEESTHMLSEE, mMAZELHK

ARIB L R AT

ZELREISERE EERPERT UERRNRIFER
ZE#ITEBRERE, MMEREBTFLN (K&-T)

TIN-PE (ZZ-fRipfEit) HEaH.

L-N &

HEL-NWMEZRPH, NEIRFISHERTURETR

HIREABMHENZRMNE. I THRSENEEEBR

ERRIHER, FEMFTTIALET THERNEER

MEE.

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Overvoltage Protection of AC Power Lines

R E R

/JIL

Lightning protection acc. to IEC 61643-11

FFEIEC 61643-114R/ERIBS BRI

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 and additionally inductive coupled
currents with a waveform of 8/20 ps and a maximum
value 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 current to the duration of a halfwave, known as

its lightning-current discharge capability, is a key
characteristic of the arrester.

The different protection classes are defined as follows:

Class |

Protection against direct lightning strike. This is tested
in accordance with [EC 61643-11 by means of the
“operation duty test” with Iy of the wave form 8/20 ps
and additionally with the impulse current |, of the wave
form 10/350 us (additional duty test).

Class I

Protection against induced/injected surges and
interference from distant lightning strikes. The
components are tested in accordance with IEC 61643-
11 — the so-called “operation duty test” — with Iy of the
wave form 8/20 ps and additionally with |, with the
wave form 8/20 ps.

Class 1l

Class lll protection modules are used essentially for
protecting terminal equipment. They reduce voltage
surges to a level that is harmless to the electrical
terminal equipment. These surge arresters are tested
with a loading of the wave form 8/20 us in accordance
with IEC 61643-11.

N-PEREE
ZETTHITN-C-SEGH, FrisfIN-PEMBENTH MR
MRz E, ERIZEMAERBLENER HEHE
Rz, RBEADHEMUKDIN VDE 0185-305F &
XEEB KR, XEKEN-PERE E LA BRZIKE
$10/350 ps. BBFRIEE #50. 755100 KA HIZEEH
BIRA S, UAMEBIEIEE A8/20 ps, E{EA150 KA
MM EER. IEC 61643-11FREX M REH#TT
EX, MREREFE LRI REE, NRBRED
FRETREFE A Y. IEEE5A100 AP IERX /S 4L . XFh
[R5 R B R AT S (B PR T, FROVE IR AR
71, BREGHBEENXBHTSH.

REMRIPERE XA TR
13
HiEETH. RIEIEC 61643-11404, XA iR
MK (operation duty test)” FTE#TME, BWANERE
A8/20ps, FFEINE A10/350 psh9R 1E & 8 Flimp-
n

BN/ BRI E LT TR . RIBIEC 61643-11
R, RAFTBA “BRIER BN (operation duty test)”
TEXN TAFETNR, AR A8/20 ps, HEBIKF
418/20 usy#RVEM T B8 i lmao

[[E-S
NERPERTERAFLBRENRP . OB E
BERMKIBESLKRENLTEELEKFE. RIEBIEC
61643-11458, X LESAME Ei#178/20 st 7
M.

Please read Important notes on page 4 and Cautions and warnings on page 5.

© EPCOS (SHANGHAI) LTD 2017
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AC Power Line Protection, L-N
TRz RIP, L-N

RIFERI1&1

LN30B-... LN30T6-...
=
ammm ™~
!
29+1 31:0.5
(35.5) Isolator Monono [ i
931 max. recommended 57 . G} ’ «
% e
o ¢
. © ) | 518
2 ! = L&
= — il | |
5 5] H &
= 23.75+0.4 22I5]
RAB0441-H-E 25541
+1
4915 RAB0442-B
neg LN30B-A1800AC-3C LN30T6-A2000AC-4C
155 B88069X3643B201 upon request
%31 &1 I
MM L-N L-N
FRFRE R 5 B E Vsdon 1800 =
BERGHFHEE > 600 > 700
WRIEFBE Up < 2500 < 2500
@ 1.2/50 ps, 6 kV
12
BRAESTERE Ue 275 440
@ 50/60 Hz
FRFR R BT iy 25 25
8/20 ps
Bom BT, 10/350 ps limp 25 25
L@ 50/60 Hz I 6000 10000
N
RAESTIEEE U 275 =
@ 50/60 Hz
FRARTS BB BT In 25 -
8/20 us
B AU B Imax 40 _
8/20 ps
L@ 50/60 Hz Ie 6000 =
TSt eR B - -
(1200 VEASITHEE, N-PEERE)
TEREF150 Hz, 0.2s
BRAESTEE 440 440
(BR1K58), L-NiE#ZE
EEE 4N >10 >1

B ERITFFEIEC 61643-11454 .
R 8Arpmm
HEFELESNESSM,

Please read Important notes on page 4 and Cautions and warnings on page 5.

64

BFRDREATUN EEFL FIESTIN WEFEE.

A
A
N
r
EPCOS
BEBET
LNP20C-...
301 27.5max.
. H
o i |
+H
Y
w
N
5
19.5£0.4 || 19.5£0.4
L1 PE N/L2 RAB0440-Y

LNP20C-A1800AC-6C
upon request

1&1I
L-PE/N-PE

> 600
<2500

250

1000

250

16

1000

440

> 1

GQ

© EPCOS (SHANGHAI) LTD 2017



AC Power Line Protection, N-PE

A

RIPFER |

H38M-...

EPCOS
18

48.5 max.
32.7+0.5
28.3£0.5

Wrench-
size
13

214510.2

M8
230 max.

RAB0335-Z

s
TS

%3

i

FRER B o 27 PR Vegon
HEREGFHEE

HATEFBE Up
@ 1.2/50 ps, 6 KV

13

RAESETIERE Uc
@ 50/60 Hz

FRERS R FRL i In
8/20 ps

B ER37, 10/350 ps
45F375@ 50/60 Hz I
%

RAESTERE Uc
@ 50/60 Hz

FRERAS FE FRL I In
8/20 ps

B KT B
8/20 ps

457 @ 50/60 Hz Is
TSR R B
(1200 VESIZHE, N-PEZER)
AT 150 Hz, 0.2 s
4k e
M ERITFFAIEC 61643-11474.
Rt 84z 5mm
HEFRIESNES3T.

© EPCOS (SHANGHAI) LTD 2017

| D38T28M-...

"

B fRi7, N-PE

| D3E14M-...

=

50.5 max. f‘si | |
35105 i
25,8405 2 = st
= 37:0.5
«© é
= 8 I !
;_1° o s
RAB0446-0
230 max. |
RAB0447-P

H38M-A800XP1 D38T28M-A1000P1-2 D3E14M-A800XP1
B88069X3993B201 upon request upon request
| | |
N-PE N-PE N-PE
800 1000 800
> 600 > 800 > 600
<1500 <2200 <1500
255 440 264
100 100 100
100 100 100
100 100 100
300 300 300
>1 >1 >1

Please read Important notes on page 4 and Cautions and warnings on page 5.
BFRAREATNR  EEFL MBS WEFELE,

A
e
~
EPCOS
R
| L1B-...
P
EFCO%
=200 17 O
N
4431
a7
|
I *
230 max. Tin-plated
RAB0388-G-E
L1B-A800XP1
B88069X6551B201
|
N-PE
800 v
> 600 v
<1500 v
264 v
50 KA
50 kA
100 A
~ v
~ KA
~ KA
300 A
> 1 GQ
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AC Power Line Protection, N-PE

A

RIFERI1&1

V13-...

—
k]

50243
T

011.840.2

17.1£0.5

RABO275-V

BS
TS

%5

i

FRAR B 2F PR IE Vadon
ER&HFHRE

WA R RE Uy
@ 1.2/50 ps, 6 kV

(E

BAESTIERE U
@ 50/60 Hz

FRERAS R FRL I In
8/20 ps

Bk EAL, 10/350 ps limp
4H7@ 50/60 Hz I
E3

RAESTIERE Uc
@ 50/60 Hz

FRARHLFE B3 In
8/20 ps

B KA LT Imax
8/20 ps

4R @ 50/60 Hz I
TSR R BT
(1200 VE ST HEE, N-PEEE)
TR ALT150 Hz, 0.2 s
4L E
B EIRITFSIEC 61643-11454.
R #Amm
HEERIESNESST.

D3B-...

B fRiP, N-PE

-1-0.2

41703
0.5+0.1

V13-A500XN
B88069X6940C251

1&II

N-PE

500

500 ... 850

<1300

255

40

12
100

255

40

60

100

300

> 1

0+0.

930 max. !
RAB0448-Q

V13-A800XN
B88069X4380C251

1&11
N-PE
800
> 600

<1500

255

40

25
100

255

40

60

100

300

> 1

Please read Important notes on page 4 and Cautions and warnings on page 5.
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D20-...

D3B-A700XP
B88069X2513B401

1&ll
N-PE
700
> 550

<1500

264

30

25

100

264

30

40

100

300

> 1

4.2:0.3

021+0.5

A

Tin-plated

RABO362-W-E
D20-A800XP
B88069X7691B301
1&Il

N-PE

800

> 600

<1500

264

30

25
100

264

30

40

100

300

>1

GQ
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AC Power Line Protection, N-PE

—_

R

RIPFZEEZE N &N

vi...

=i

32+1

17.4+0.5

0400
§02d3

M3
011.8+0.2

S
TS

%5

Rz

FRAR B 2R FRIE Vsaon
H&FHE

KA FRE
@ 1.2/50 ps, 6 kV

(B3

RAESETERE
@ 50/60 Hz

FRFRAS FE FRL i
8/20 ps

B ARHEE B3

8/20 us

487 @ 50/60 Hz
TSR e BT

(TOV @ 1200 V)

TR ERT1 50 Hz, 0.2 s

il G

RAB0277-L

MEEIRITFFAIEC 61643-114R4 .

Rt 841 mm
HEESIES M E3T.

© EPCOS (SHANGHAI) LTD 2017

B fRi7, N-PE

-
==
o
EPCOS
2% B
| vaa... A8... M51-...
i ey
- g ] H-
20
& RO
31.5+1
62+2 62+2
16+0.7
S 3
@, ——e————r] L e =— ———— L=
=T 3
B — it — =] 2 -
= g +0.2 J:I
6.05:02 R RAB0004-Q S ) RAB0308-C
RAB0445-N
V10-A500X V84-A1200XP2-2 A80-A800XP M51-A800XP
B88069X4400C251 upon request B88069X5691C103 B88069X4781S102
V13-A500X A81-A800XP B88069X4781T502
B88069X4390C251 B88069X5701S102
Il Il &1l &1l
N-PE N-PE N-PE N-PE
500 1200 800 800 \
400 ... 600 > 900 > 600 > 600 \
<1500 <2500 <1500 <1500 \
255 440 255 255 Vv
20 20 10 3 kA
40 40 20 3 kA
100 100 100 5] A
300 300 - -
>1 >1 > 1 > 1 GQ
Please read Important notes on page 4 and Cautions and warnings on page 5.
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AC Power Line Protection, N-PE

-

XL

RIPERL N&I

B fRiP, N-PE

Surge arresters with varistors in series / 5ERHEBEKHSEREBEE

V87A-... AS80-... | L18A-...
wgo ¥
3 | -
&g
wa ErCOs EPCOS
I b — ~ 000180 _
36.5+0.5
13+0.5 ‘ﬁ1 1.8+0.2 18+0.5
‘ 12,4102
i L @ 6.15:0.3
o So
i F ® ENIE B g e =
1 1 : ~ Ll L] L 3
1:0.05 4:0.2 N © RAB04ST-A 8 min.
5+0.2 & .
Tl - 58-B
RABO0456-Z
s V87A-A300XSPD A80-A900XPD L18A-A3000XPD
TS B88069X2453B251 B88069X2523C103 B88069X9471B122
%3 NEA 1 1&II
(ERERE B L PR) (BB ESRIE) (SRERE S FR)
KA N-PE N-PE N-PE
FRER B 2F PR IE Vadon 300 900 3000
BHRGTEBE 225 ... 375 > 700 2700 ... 3900
K RTEF BRE Up <900 <1700 < 4500
@ 1.2/50 ps, 6 kV
12
RAESTERE U 110 - 1000
@ 50/60 Hz
FRARIL R 37 In 20 - 50
8/20 ps
B EaiE, 10/350 ps lmp | 12.5 - 35
1E
RAESTIER U, 110 255 1000
@ 50/60 Hz
FRARTSLER BT In 20 10 50
8/20 ps
RAE R Imax | 40 20 100
8/20 ps
EEE 4N >1 >1 >1
[ES
RAESETIEBE U, 110 = =
@ 50/60 Hz
HERITIE &R Up <650 = =
PRI BEE,
1.2/50 ps, 6 kV; 8/20 ps, 3 kA

MEBERITFFEIEC 61643-11454.

Please read Important notes on page 4 and Cautions and warnings on page 5.
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BFRDREATUN EEFL FIESTIN WEFEE.

17.4+0.5

k e
i
i

=

+0.2
01202

ST

H

Insulation
length > 3.5 mm

RAB0459-C-E

V13M-H40XPD
B88069X3313B251

I

(FREX RS FE)

N-PE

4000 Vv
> 3200 \
< 5500 Vv
- Vv
= kA
= kA
440 \
15 kA
30 kA
>1 GQ
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Overvoltage Protection of DC Power Networks

B IR %A K RIF

Typical protection circuit

| -48V OUT

© §§ vs YD

BARIFEER

48V IN | . ’
©
-k
C 2
mrdt
° 2
F =

OVIN | °

The overvoltage protection of DC power networks is a very
sophisticated challenge. These networks, which are able
to provide short circuit currents of 30 A or more, can be
efficiently protected by the gas-filled stacked arresters of
the LN8 series.

For this application it is important that, after the external
interference surge has subsided, the arc extinguishes
safely. This can only be guaranteed if the arc voltage of
the arrester is higher than the DC operating voltage.
Connecting stacked arresters in series raises the

arc voltage to the required value. The number of arc
chambers will determine the maximum DC operating
voltage. Unfortunately, the series connection also leads to
increased impulse breakdown voltages, an effect that can
be minimized by parallel connection of capacitors. The
remaining residual voltages can then easily be reduced to
small harmless values with a secondary protection circuit.

The LN8 series of surge arresters enables DC power
networks to be protected up to 72 V. With an extremely
low capacitance of less than 1 pF at 1 MHz and a high
insulation resistance of more than 10 GQ at 100 V DC,
these RoHS-compatible SMD components have negligible
parasitic impact on the network.

] 0V OUT
0 RAB0393-Z-E

|||—0

Figure / E28

EREMIENFEREFEERORK. XEERB~4
SOAERZEE RIGH MM EIRME, TRHLNSRFIES
R HEEHTERGF.

ERXMEAT, REEMNE, HERIIMIRBOTILZ
fa, BT NREMER. BFRAFAREENMAERE
STERIEEEN, THBFRIELMARORE. R
MEENMEE T I EEASEIAFBE. Kl
ENHEBEREERTIIFEENRAE. A, HEKTHE
KSBNETEFREAS, XMRNTNBL BRI
BOERREHBERIIRNEER. BEARREETMNEELZ
RIFPEE, REZHERIRENBELEKF,

N8R FI AN B EREBARIFBESIA72 VIIER
M. MR MHzRS, LNSHREBEMER/NTT pF, I
BHHEEH100V DCH, HEBEKBMASX10GQME, X
LE 3k A ROHSHRAE Y % T W 3% 2Y 7T 4 3 B8 P& Al Y B £ X
LT U2

Please read Important notes on page 4 and Cautions and warnings on page 5.
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DC Power Line Protection

BB IRZ R

BEXSHFRBE
10 kA ® 8.4 x 16.3 mm

LN8-... / LN8A-...

LN8A-... ~ LN8A-... LN8A-...
SMD rr SMD ., o SR e
-1 > [ =
Ump ]
6.8+0.3 13.8£0.5 16.3+0.5
32 32 _| 05 3.18)
05 0.8 05 28 8.4+0.2
o417 | 8.40.2 o8 ‘ 8.410.2 1]
l: =l — ‘ ‘ ! ap
of3 gte a3
1 s ¥ A 03502 2 f ﬁ 9.3:02 4 =1°
e 9.3+0.2 : .3+0.
L1 42402 _ 4.210.2 Coplanarity < 0.15 mm »Dﬁ&
Coplanarity < 0.15 mm Tin-plated Coplanarity < 0.15 mm Tin-plated Tin-plated
RABO419-X-E RAB0418-P-E RAEERE
ne LN8-A450DC-2" LN8-A1200DC-4" LN8-A1400DC-5"
TS B88069X1983B102 B88069X1993B501 B88069X1123B501
LN8A-A450DC-2 LN8A-A1200DC-4 LN8A-A1400DC-5
B88069X1883T152 B88069X2003T152 B88069X1003T152
BHRGTEBE 450 1200 1400 v
VeaonBE +30 +30 +30 %
AT ERE <1100 <2000 <2300 Y
@ 1.2/50 ps, 6 kV
HEE T RE snERRRERpaE O sRERRRRPEE @ snERRRRPaE O
@ 1.2/50 ps, 6 kV.
¥E1E | <780 < 850 <900 \Y
B1&RF | <1200 <1600 <1500 v
BRIEBE 24 +25% 48 +20% 60 +20% v
ERES
FRERM I EIFI10K, 8/20 ps 10 20 20 KA
BRIMAIE A0, 10/350 ps = 4 4 KA
BKIP AT ELF1000%, 10/350 ps - 500 500 A
BRI FLFT300)%, 10/1000 ps | 100 100 100 A
YL RE > 10 > 10 > 10 GO
HA@1MHz <1 <1 <1 pF
VINS- . BSRERTH—HE. TRBERIBHRTEL.
B BRI AIEC 61643-11454 .
Rt 84z 5mm
HEESIES M E3T.
HiRBRRIPHEER
® ©) ®
GDT1 GDT2 GDT1 GDT2  GDT3  GDT4 GDT1 GDT2 GDT3 GDT4  GDT5
——= ——1 ——14
1 C1 C1
© 1l ©
H »—I 2 Il 2
RAB0416-Z | Cq | 9
] ]
1l H cH
U RABO415-R i
RAB0414-W

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Switching Spark Gaps
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Switching Spark Gaps
TR =R

The principle of gas discharge is used not only for
overvoltage protection but also in switching applications.
Unlike surge arresters, switching spark gaps are active
components that work reliably even after igniting hundreds
of thousands of times. They can be used in all applications
where high voltage pulses are generated, for example to
ignite modern high-pressure gas discharge lamps such as
xenon lamps in automotive headlights.

Ignition performance is determined to a large degree by the
properties of the switching component. An extremely fast
switch is called for, which operates virtually without loss and
with high insulation resistance in the non-conducting state.
It should also be as compact as possible, rugged, highly
reliable, and capable of operating over a wide temperature
range.

Switching spark gaps from EPCOS make use of the
advantages of arc discharge: The enormous speed at

which the arc is formed (< 50 ns) as well as the high current
carrying capability allow the generation of short pulses of
some 10 ps duration with extremely high current or voltage
rise times and low power loss. Insulation resistance in a 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 of the manufacturing processes (ISO TS 16949)
satisfy the strict requirements set by the automobile industry
for component reliability. Our switching spark gaps have
already proven their worth to ignite xenon headlights for
more than 25 years.

SEE BN XA TIERP, &9 BTG
55 6MEERRNE, FRNERETHRBME, S
BRARRKE, BEAERENME. FXBERTRTHE
FBEFESEATHNAZE, FIIRRARSESERE
5T (WARERMTEEATSL) -

e BN B T EBURT AL BRI, B BER
BRI X, EESBRAT, RASELET. AR
SRR, ANEERRTRAEE. BE, FAAERSH
T URRRERY.

EERFRRERIEDNHBIIMMBNS R BINKE
eI IE(<S0 ns) R H5R AR IR 11388 /1 (L H B~ AL B i
ARk (10 ps) MREBSMER. BE LT EMENRR
Fe. ESERET, MEFKNLEZBHEBREIOEERR
E, HEESEHKKE.

BAVFRME R AR EE I RRATAISO TS 16949)F
MHE T AETLNTHTEMMEHORER. 256
ZHREARIER, BN FRNERETRIITEATE
BERRSHNEERTERRLSE.

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Switching Spark Gaps
TR B =R

Circuit example for CAS02X
CASO02XEH B& 7R Bl

Diode/ Z1R%E 56 kO CAS02X
f ]
o 22yF Ignition spark
P01
RAB0224-E
Figure / E29
General technical information BRABARER

The basic circuit of a pulse igniter contains a charging
resistor, an ignition capacitor, a spark gap and a high-voltage
transformer as shown in Figure 29 and Figure 30.

When the ignition voltage of the spark gap is reached, the
energy stored in the capacitor is discharged across the
primary side of the transformer to generate the required
high-voltage pulses on the secondary side. Their amplitude

is determined by the ignition voltage of the spark gap,

the selected 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 a surge arrester with two electrodes (see page 8).
The electrical properties 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 gas filling as well as the number, type and position of the
ignition aids. The rugged hard-solder connection between the
electrodes and the ceramic insulator ensures the high reliability
demanded for a wide temperature range.

Type series CAS02X

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 12 kV, on the secondary side through its
winding ratio.

Bom s KR EARBE AT HEMRRS.
HEENSETERR WE29F130f 7.

RAKBRR. FRN

HEXFFRHFERNIAKBE, BRFABTHEEEETD
REFRO—RMWER, BANEZXMU~E£FENSE. £
RIEBUR T KRR AKBE. EENEFTURTERNSE
Att. BEERSENTERERTUTHESHRH#TR
.

FFRMEBARAIEN S IR AR ENEMAL (L8T) .
BRI, WEROERMEIR, BREHEE.
SENERBTNENNUERIKXEENRE. XENVE, TN
BEFREAUEFXEREFTTROE S, BIRMNME
RRGZE BN EEEFFREEEANRR T EREN TR
ERIE S

CAS02X %5

RLF: BSUPFAh AR R G R R RR

[RE: FRUBHFAERKZER KM~ ELRMR, Hif

BERSGALE RN ESREESUTENSE. —R&
H12kV,

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Switching Spark Gaps
sz

Basic circuit of pulse igniter for HID lamps

HIDET Bk £k 28 B2 B BB

Electronic ballast

TR

Superimposed pulse igniter V DC
EEMR SN

A\
I HID lamp
Transformer \\‘\ /  HIDIT

Switching spark gap
FFR IR BF

RAB0225-M
Figure / E30

Characteristics / it

Switching time / FF 5B 8]

Switching current, peak value (depending on type) / FFXx . IEE (BURTFES)

Energy per discharge (depending on type) / XM AEE (BURTFES)
Service life (switch operations) V) / Ffy (F%)
Arc voltage / ¥ 827

Type series SSG

<50ns

<1000 A
<200 md
10°... 10°
10...50V

SSG#J!

Application: igniters for cold and hot ignition of high-
pressure and ultra-high-pressure gas discharge lamps for
video and data projectors, general ilumination (e.g. stadium
and studio lighting, lighting effects for goods in stores),
special applications (endoscopy).

Principle: The high-voltage pulses generated in the ignition
circuit are superposed onto the lamp operating voltage
supplied by the ballast. The low losses of switching with
spark gaps mean that ignition circuits can be dimensioned
so that only a few pulses — in some cases just one — suffice
to ignite a high-pressure gas discharge lamp.

Type series FS

Application: igniters in xenon discharge lamps for auto-
motive headlights as well as in auxiliary lighting used in
construction and mining.

Feature: The FS series is designed for use over a wide
temperature range of —40 to +170 °C with a relatively
tight range of breakdown voltages. Normally one pulse is
sufficient to ignite a gas discharge lamp.

Principle: as for the SSG.

" The number of switching operations and the breakdown voltage
during component service life are largely determined by ignition
circuit parameters, i.e. by the capacitance of the ignition capacitor
as well as the primary inductance of the high-voltage transformer.
Because the layout of the circuits depends on the user, these
values have not been included in the table. Data sheets with values
for switching operations and breakdown voltages obtained from
standardized test circuits are available upon request.

FiF: MMAMERER T NS R BSESERB TR/ AAK
. TERP (NMEBENIEZRG. gEFaRHB) .
FREA (WRBHEE) -

[RE: SAKEBEFENSERFSERRSENTIERES
e ATIFRMEBMF/AMARME, MNERLELT, "X
BERIXT D BN SRS ESEREBLT,

FSZ&7I

FiR: RERTERBATSITNEBRRART 70 %8 8
BRAT Rk R

i FSRIIRARZMBEERNM (40 °CE+170°C) ,
MG FBEESEEAXNRN. BE, —XKEORENT R SE
MERAT .

[FI8: 5SSGRFIER.

U T REE A SRR B TR T ERR T A KBNS
B, IRAERENERNRSERERN—RGEABRE. HTHE
BHHRERAARE, BRFRETHFREEZLHIE. XAREL
MR B BRIR B AT R BN B EEIRR T PURIEE KR it

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Switching Spark Gaps
TR B =R

Commodity series

L ES]
CAS... SSG...
=
J’ i ; ’-‘
& Hal kl
- 60%; ~ 6075
@ e
g S}
—_—— - (= — A | — _
R = _7.9:03
6.05:02 ® ©
[S} RAB0195-2 (S} RAB0196-8
=) CAS02X-68 SSG3X-1 SSG5X-1
TS B88069X0680T502 B88069X0260S102 B88069X0270S102
FRAR T B L E 230 3000 5000 v
MpESEFRE" 200 ... 255 2550 ... 3540 4000 ... 6000 v
ERYEEFBE" - 2400 ... 3600 3750 ... 6250 Y
2R e - <50 <50 ns
F ki@ 25 °C? 2 000 000 1000 000 100 000
AR IR 4 P 2 300 50 30 A
TIERE -20 ... +125 0...+100 0...+100 ©
4 E >100 >100 > 100 MQ
RE=E::EN
YRR .
Rt 841 mm
HEERIESNESST.

© EPCOS (SHANGHAI) LTD 2017

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Switching Spark Gaps
sz

High-performance series

SRR
FS... | Fs...SMD
-
h = H
iN:
6.05:0.2.
0.5+0.1 8.3+0.1
6075 6075 0.5+0.1
S ! S
—— e - e —— " - Ty " | |
A
h 6.05:0.2 3z 7.9:0.3 wlo
o&) RAB0334-R cg RAB0197-G c+>| c+>|
| B
~| ©
Ql .
RAB0291-D
ER ] FS04X-1JMG FS06X-1NG FS08X-1GH FSO08HF1BSMD
iTHS B88069X0410T502 B88069X3660T502 B88069X0340T502 B88069X8061T602
RMREFBE 400 600 800 800 v
MBS EFRE" 350 ... 430 560 ... 680 704 ... 896 704 ... 896 v
FRYEEFBE" 340 ... 460 540 ... 700 680 ... 920 680 ... 920 v
E A iE <50 <50 <50 <50 ns
FrKigfE@ 25 °C? 200 000 40 000 100 000 340 000
R R P37 2 500 1000 650 500 A
TIERE -40 ... +125 -40 ... +125 -40 ... +150 —40 ... +170 °C
i mE > 100 > 100 > 100 > 100 MQ
Veax.
YRR B .
RF 84 Hmm
HIEERIESNESST.
Please read Important notes on page 4 and Cautions and warnings on page 5.
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Switching Spark Gaps
TR B =R

High-performance series

=R
FS... | FS...J...

3 6.05£0.2
og RAB0197-G RAB0334-R
EX 0= FS08X-1JG FS08X-1JGS FS1X-1G FS5,5X-1
iTHS B88069X3560T502 B88069X5980T502 B88069X3450T502 B88069X3440S102
AR T B B E 800 850 1000 5500 v
MipEESEFRE" 704 ... 920 748 ... 952 900 ... 1130 4850 ... 6150 Y
ERHAEEFBE" 680 ... 920 720 ... 980 850 ... 1150 4000 ... 6600 Y
HZEAT A <50 <50 <50 <50 ns
Frxi2{E@ 25 °C? 200 000 200 000 200 000 500 000
L FL I 1R P 37 2 400 650 400 200 A
TIERE —40 ... +150 —40 ... +150 —40 ... +125 —40 ... +125 °C
ELEe3:] >100 >100 > 100 > 100 MQ
Veex.
D BRI R B
RTBALAmm
HEERIESNESST.

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Triggered Switching Spark Gaps

AR NI R I ER =7

Typical circuit for shock wave lithotripsy

b i 3 Y L b

HV+

~1:
i

1©

=258 (1) amEges

- O
)
Y
o

RAB0454-X-E

Figure / & 31

To generate short high-energy current impulses, EPCOS
offers the triggered spark gaps of the TF series. A high
voltage capacitance with a typical electrical strength of
approximately 22 kV is discharged with currents of up to
10 KA.

A typical application for this kind of high-energy discharge
current is the method of extracorporeal shock wave
therapy (ESWT) or extracorporeal shock wave lithotripsy
(ESWL) for medical purposes. For this application the
capacitance, with typical values of between 100 nF and
1.2 yF, is discharged across an inductance of a coil with
a membrane (electro-dynamic principle), or across a
spark gap immersed in an electrolyte fluid (spark plug
principle). The mechanical impulse wave is focused onto
the specified object (e.g. a kidney stone) in order to
disintegrate it.

EPCOS offers various types for this purpose with different
self-breakdown voltages and trigger designs. A triggered
switching spark gap enables the main discharge of the
capacitance to be controlled for voltages below the self-
breakdown voltage. Typically the trigger voltage is between
about 30% and 80% of the self-breakdown voltage. The
advantage of triggered operation is that it controls the
discharge voltage of the capacitor and, in the case of
ESWT, it enables the medical treatment to start with low
current impulses which can subsequently be increased.

General technical information

A typical circuit for creating a high energy surge impulse
is shown in Figure 31. The capacitance C is charged by
means of a generator and then at the required frequency
the discharge to the switching spark gap is triggered by
the trigger circuit. For high capacitances the switching
spark gaps are triggered at a rate of 2 Hz. Under the
conditions defined in the data sheet, a service life of
between two and four million operations can be achieved.

©: EDAP TMS, #4E374E M TC 634 77 s el 3T

AT FEERN SRR, BERERETTFRIfA
MR, WELHN22 KV EBET M 4E10 AR LAY
i CEREER

XS BEERNANYARRER BT HENEINT T
WA T ESWT) SRS E IR B A ARESWL). XL A
th, BR (BEE—MRH100 nFE1.2 F) BT HELE
BR (BN FFEE) , SURRAELBETHKIEER
(KALERE) #THE. BB AR R IR R
FEDE (PIMESH) LIFBHI B, Alt, BERE
RH{TEMERAFABTFEENRA R R AL RE
S. EMARNTTARERESERTNIMERETURET
BEFEE. RABEE—RNTETFHELN30%580%
ZME. MERERENREFAEET MUY ERRHNNELE

HTES, FEEERINHTBEATTESWDERT, ftkid
FEESETFIENEEERECTESHAY K, REHEE
BAREZEHS.
BABARER

AT LR GRS BB MESTI R, BEC
BEEERERETRE, REREFFBRER, ShE
BERMA T RN BRHETHNE. SERARKN, FRME
fR U2 HZRY R TR R . ARBERAENFMET, FFX
MEENEAFG T NAZWE AR ETRIRE.

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Triggered Switching Spark Gaps
fih & TN FT R I EE B

Triggered switching spark gaps

fi A& S FF R R R 2%
TF25E/ TF32E | TF26/ TF28 TF28R
FRE L1
21100.6
M6 26 M5
— 2110 H
Ll fl & AR . = .
M5, o8 | mEefR A A% iR
‘ ‘ : | tHLBEAR QL AEST AR
| 1R4R AR | g
- e | THERE
+ 1 [} + 1
8 £ S
! ! |
‘ - S AR ‘ . S E AR e AR
RAB0449-S-E RABO394-H-E RAB0423-K-E
L= TF25E TF26 TF28 TF28R TF32E
iTHS B88069X1093B011 | B88069X9601B011 | B88069X9091B011 | B88069IX3523B011 | B88069X1443B011
BEFHEE 25 26 28 28 32 KV
SBVAE +10 +10 +10 +10 +10 %
Mg E LT RE 8...19 8.5...21 85...22 8.5...22 10...22 kv
ERHEMEEFBEE 8..16 9.5...21 10... 22 10...22 10... 20 kV
Frxi21E@ 2 Hz 4000 000 2 000 000 2 000 000 4000 000 4000 000
MEBRA 1.2 1.2 1.2 0.1 1.2 uF
FrERIEE RN % B E >15 >15 >15 >15 >15 kV
fith %2 1L PR 5...20 ~5 ~5 ~5 5...20 A
HEFRTIE <50 <50 <50 <50 <50 ns
| 425 FL PR > 100 >100 > 100 >100 > 100 MQ
R84 Hmm
HEERIES N3,
Display of ordering codes for EPCOS products BLRESITRS

The ordering code for one and the same EPCOS product can be
represented differently in data sheets, data books, other publications, on
the EPCOS website, or in order-related documents such as

shipping notes, order confirmations and product labels. The varying
representations of the ordering codes are due to different processes
employed and do not affect the specifications of the respective
products.

Detailed information can be found on the Internet under www.epcos.com/
orderingcodes.

ERNMERNS LR RN R SELIESEE. SUETH. itttk
¥, ZERGEM, SFESITEEXME (b, KEER. BWIATE
= @ir) LHRAARTESEMAR. TRSEAARNEFUR
ARENIZRBEMN, HAZMENROAERSE.

MFET B RFERES, BIEYEwww.epcos.com/orderingcodes .

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Quality
&

No compromises

With our quality management (QM) system, and with a
company wide zero-defect campaign based on the
“Six Sigma” method, we are consistently improving
our process control and, as a result, the quality of

our products. Numerous awards illustrate how much
customers appreciate this strict approach to quality.

Today, increasingly demanding quality
requirements are passed along through
the entire production chain. Tougher
quality standards are becoming
increasingly relevant to the company’s
key markets, which include the
automobile industry, information and
communications technology as well as
industrial and consumer electronics.

International QM system 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 standards 1ISO 9001
and ISO/TS 16949.

Certification to ISO 9001 and ISO/TS 16949

Our quality policy stipulates that our QM system must
satisfy the requirements of the most demanding
international standards in any particular case. Our factories
and their supporting sites are therefore audited regularly
by external third parties in order to maintain certification
to ISO 9001 and ISO/TS 16949. The QM system is
continuously monitored and systematically developed
within the company. We do not accept any compromises
with regard to quality, which means that we constantly
strive 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.

L]

BERBREBEECRURAESEERET “NAHED"
METEHRE, FERHAHbIEIRES, NEES
FRRE. XEMNRME U ARE XX — 81 REET
BIRAINT

BRl, HRWEMINEHNREZERR
HiiRE. EMERNRERES ASE
EMHNXAEHHUREEY), HbhE
ERETL. EEMBERNBEARME T
FHEB T,

. 6

e

EfrREEERE

AFBERERENHRAEREASIAINEDRT. i
EHEFIEF AL ENREEEGFR. XEEXK
AEFRREEEERITESO TS 16949:200248F HHE X

MiE.

BiZISO 900170ISO/TS 16949iAiE

ZEMHNRETHAE, AEABEEMHT, REE
AR ERTARNERRRE. A, AT &
HRSMHREBTLBAMBE=—THTEREZ, UTE
ISO 9001 #1ISO/TS 16949y IAIEARAE . ZERETREEE
FRGADTHEEZT, FEUTHHNRGETL. RET
ZHFENERREAESE I RER AR, MidiEE
FWZ LV RINH KRBT XRFR”DIRSRE.
WEME KRR,

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Quality
&

Quality monitoring

100% test

& iz

100% M3zt

Arresters and spark gaps are individually tested for correct
operation before dispatch.

Sampling inspections

IR, MEEMARMERELL BN, FELEE
TEERK.

i

In our quality tests, we apply sampling inspections based
on the following internationally recognized standard:
ANSI Z 1.4, normal inspection level Il.

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
reliability inspections. Our delivery inspection (including
simulation of the customer’s incoming inspection) operates
with the test features Vqqc and Riys 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:

® | ifetime tests (switching spark gaps)

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

® Humidity tests (relative humidity = 93%)

® Continuous shock tests (a = 400 ms™)

® Vibration tests (f = 10 to 500 Hz)

® Tension/bending tests of the lead wires

® Torsional strength tests of the lead wires

® Solderability tests

® |nspection 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
conditions.

Electrical stress

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

EREBNAT, BRNRATETUTAANEFRREHRTT
fhie: ANSIZ 1.4, [EEREKTEI

XERERETRERENSIREESSPC), IRIRE.
BAMEERENERTENERE. BRESFNE, BUEK
MHEEEE (BERMEFEERE) FRAVaHRis
Wit FTNOEERELB AR TEIREKT (AQL
0.65) . FHYHEREAOQPPMITNE, FINXLE
HUE A ERHTIEN

XFFREER, BMNXATRAFGUR (LRREE
®) .
DESE ot

MM, Befl1R A 7 EFR47AIECTDIN EN 60068:
° HHMi (FEIBIB)

® m E PR
MEE -40°C ... +90°C
N G -40°C ... +125°C

® T MK (FAXEE =93%)
® EgmEMiR (a =400 ms?)
® RN (F=10 & 500 Hz)

® S| L H7 1/ s

® S| 4 5% BN

® ST MR

® HAHR T4

XL R B9 SR AN N S BEUR T TR RS .
@M EFFADINEN 241808 K (K. HrahFidd
MWiK) , FEREEKERFS THERNX TSR,
VP

REBEFRIEEHRHE 7 IENBEERNRERR. Hiblg
EARNMT:

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Quality
&

Arresters with tin-plated surface
TR B E

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

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

Short circuit

Vsdc <0.7x Vsch
Vsdc >1.3x Vsch
Permissible failure rate: <5%
® Single-discharge current and alternating discharge

current

Failure criteria:

Total failure

Failures due to variations:

Short circuit
Vsdc <0.5x Vsch
Vsdc >1.5x Vsch
Permissible failure rate: <5%

Layer thickness test of electrolytic surfaces

The electrolytic layers of the surge arresters and switching
spark gaps are monitored during the manufacturing
process at the measuring point shown in Figure 32.

Climatic framework conditions

The diverse requirements profiles for surge arresters
and switching spark gaps are used to derive various
temperature 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 automotive
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.comy/arresters.

RAB0219-L

1) FEZhE—K ENENEGREE

Figure / [E32
© FRERIER B A FARFRA AR ER 7
REARAE:
TERN p )iz
7&59&;& Vsdc < 0.7 x Vsch
Vsdc >1.3x Vsch
RYFEREER: <5%
® HORFER HR A LA B IR
REARAE:
TERN p )iz
7&59&;& Vsdc <0.5x Vsch
Vsdc >1.5x Vsch
RYFEREER: <5%

EREENIK

AT EPNREEMT RN E RN B RRHETEE, N
B MES2F TR,

RSEM
SR WA LB R % S BRI THEL A0
REEE, BTXEFSTERTOERE. HEEH
RHATUT, KI2BER, RESERE.

XFFREER, RETILRE—RIGTEM.

BELETSERF M= RIS S MiEwww.epcos.com/
arresters_F I EIESR.

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Taping and Packing
sHER

Tape packing to IEC 60286-1 Tape packaging to IEC 60286-3
EHBRFFSIEC 60286-11r4 EHBRFFSIEC 60286-3tR 4

1.2 max. 5+0.25
W
\ Y
+ " ‘
| |
| |
I I
I I
| |
o | s
[sY} <
e} ©
N
= +
| —
I I
- ‘
L+ L+ |
&
10+0.5" RAB0221-G

1) Permissible deviation 1) 10N E) PR Bl RIFRIIRZE A + 2

over 10 spacings +2

Figure / [E33a

Packing

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

Depending on the design, 2-electrode arresters with a
terminal wire are preferably supplied taped to IEC 60286-
1. The wire length available for processing in taped

Ko P,@) (4:0.1) S
| 2
] #,?
' QN
<
11 { A5
2ol
J =
=%

IEC 60286-3fSEfI R = RAB0364-M-E

Figure / E133b

2E
SEHMEEMARBEREE M RN L B,
MEHRSHENAMART.

R\EERTT, Him T ZH ZRNEEMEEFTEEN
60286-1ZKMBEHH KN KB T MTHISIZ

arresters is correspondingly reduced (see Figure 33a). KZ (E33a) .
In general unleaded arresters are delivered in plastic tapes 1RIEIEC 60286-3f5:4, LoILHINEE—RFXAERS
to IEC 60286-3 (see Figure 33b). wizes (UE33D) .
Ordering code system / iR S %4t
17455 B88069X1234 S
T |
Packing / g3
= AMMO packing on request / AMMO (3#2558) 38R Ri2Ht 75 Pieces / M) 2] Pieces /
= Blister tray / IR ¥ 5% 101 10 252 250
= Bulk packing / & 102 10 (on 5 strips / 5#R% %) | 253 2500
= Strip /&% 103 1000 352 350
= Standard tape / fREEH 202 200 403 4000
203 2000 502 500
251 25 902 900

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Mounting Instructions
L 3215 B

Bending lead wires
LS|

Bending and truncating lead wires

The processing of surge arresters may involve the bending
or truncating of lead wires. It is then absolutely necessary
to ensure that the metal-ceramic compound (electrodes/
ceramic insulator) is not subject to mechanical stress and
that no sudden stress affects the ceramic.

A minimum spacing of 2 mm must be observed between
the body and the bend point (Figure 34). This ensures
that the strength at the welding point between wire and
electrode is not diminished.

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

2 min. RAB0220-Y

Figure / [E34

LEh 05514

[EMBENMITEY KBS ZMNEMAEI Y. REY
NrEeHELB-BEAS (BWBELSRDE) F2XZ
YW/, FEBEFARERAKA.

514 A 5 ME i KA FUREF2 mmig &/ ElRE (E34) |
BRI L MBRZ BFE QR RERSER.

EEMNITSAHBEENSHENTES LR BAR.

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Mounting Instructions
L 3215 B

Recommended soldering profiles

BiREs%
Wave soldering / i IE/£
%007 108 —
c - — - R

250 235°C...260°C

g 200 1% wave

1504 #1200 K/s

EHAE NI~ T Tm——e
50+

T ; T )

0 50 100 150 200 s 250

B 8] ——=—
KKEO144-J-E

Soldering profile applied to a single soldering process.

BORIBIET IR AR I A .
Figure / 135
EPCOS surge arresters are designed for the requirements
of lead-free soldering.

Soldering temperature profiles are according to JEDEC
J-STD-020D and IEC 60068-2-58 recommendations.

EERAEREET ARELSI LR RN KRR,

Y2438 g 48 74 JEDEC J-STD-020D#1IEC 60068-2-58
FRAE.

Solder Solder bath temperature Dwell time
b i) BREERE = E20iE
Sn 95.5/Ag3.8/Cu 0.7 | 263 (+3) °C <3s

Notes:

Soldering surge arresters with a failsafe mechanism needs to be examined
individually.

® Recommended storage temperature +5 ... +35 °C

® Relative humidity 45 ... 80%

® Maximum storage period 2 years

i
HRRRIPFRENSGREERERFET MR
® BWETERE: +5...+35°C

® JEXHEE: 45...80%

® FKMEFHR: 2F

Reflow soldering / [Elii /&

R, 2T,
¥

/ \ " P
T.-5°C
#EE

T ‘
BAHFHREE=3"C/s

1 BRI EE= 6°Cls / \
BT

t
T At \

o \

25 *CHR E I {EIR E HBT 8]

25

i) ——
MLV0380-S-E
Temperature rise rate: 3 °C/s
imE EFERE: 3°C/s

Figure / 136
Bl R BB EE | THESR
TAFIRIE
RIKEE Temin 100 150 ©
BEenE Temax 150 200 °C
it 18] temin tO tsmax | 60 ... 120 60 ... 120 s
FHFHIREE TET, BA3 =mA3 °C/s
RASERE T 183 217 “©
25y R 7S Rt i8] t 60 ... 150 60 ... 150 s
HEEERAIEE T, WFAAME, TARBESER | °C
mE" E. HTHEEATNS, TALARME

FHERE. .

S¥EE2 Te 220 ... 235 245 ... 260 “©
ERESREE  [t,? 20° 309 s
(To) 5 °C HIA9ET
18] (t)
PR IR T, to T, BA6 =A6 °C/s
W25 CHBEIEE =K6 =A8 min
BB R )

) XA MESAARAEE X HEEREEE TIHAZ.
DBUATHEMNERE. EMEE1ESZIEDEC J-STD-020D,
) AR NMEISBARAEEX MIEEHERE (T THREAZ.,

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Environmental Protection

ISR

Global environment management

With our global environmental management in accordance
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 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 environmental
management system aims to utilize
natural resources efficiently. For that
reason, we use our technological
expertise to design and manufacture our electronic
components in the most environmentally 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 quality management system, and this
guarantees that a consistent procedure is applied to all our
products. We are, moreover, active in a large number of
committees, working groups and commissions associated
with the electronics industry, with the aim of pushing
forward the standardization of material data sheets for
electronic components. The materials contained in our
products are listed in detail on these material data sheets,
so that customers, in turn, can satisfy the environmental
requirements imposed upon them.

Material data sheets for EPCOS products can be found
under www.epcos.com/material.

Substances in components regulated by law (RoHS)

Although components are not directly covered by Directive
2011/65/EU (RoHS), we observe this directive on the basis
of the current state of knowledge. With due consideration
to the exemptions defined in the Annex Il to 2011/65/EU,
all our products are free" of:

® Cadmium and cadmium compounds

® Hexavalent chromium

® Mercury and mercury compounds

® PBBs and PBDEs

® | ead and lead compounds.

" “free” means that the substances listed in para. 4 of Directive 2011/65/EU
may be contained in the homogeneous material less than 0.1%.

Coa

SR EE

BN AISO14001 L HRIEEE, RINEHRE
AT S ABRA B E MO FFARAR A

PR EEREAS. DRSRIMNBARREXBHERNE
R, FEHREHATER.

EREERBERNUEAXRTERENE
B, ZMNOFREEEFRRNEMNTEE
TERANAERAR. £TL, MM
RIMROT AT AL WA R E >
TRBT T BAIRERA” R
B, MENKRHIENTIMNAYE, R
BEEFRFEMRNBEAME, BRARIRREE.

HEiER

BRI ERERX ARFMAOETIEREE, BR
PrEZ LR~ REEN—BNEF. BN, RNRES
MERSETFHUVERNERS. THEEANDS, U
SRR T THMEIERNREL. BNN~ RS0
BB AICR AL KBS L, Az 0T RUBEX
MHFRER.

AR 2 E R A RLE B2 16 7E M 3 www.epcos.com/

material I .

EERBIEI B (ROHS)

RE$#42002/95/EU (RoHS) #ARBERKLTH, ERERK
MM AR FBIANRR B FIZIER . T X EE2002/95/
EUMTHIIFr R E 9B N0, FRBE Z LR~ Ri9F 8
g7

o BIELEY

o IR

o RFKRMALEY

e ZIRELK (PBB) X £ RELA Rk (PBDE)

o LR EY.

U CRE BUREIES2011/65 / EUBAT M RES RATR P& BT
0.1%.,

Please read Important notes on page 4 and Cautions and warnings on page 5.
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Get in Contact

BRARER

KEAZEMIERNDERFHEDSEL

B ZLAE (B8 FmBREZERAR - LEhEL
EETKFRERAE2201 S EHIRR S5 Hi0

33#3305%

R 4%: 200336

BiE: +86 21 22 19 1500

f£H: +86 2122 191599

B ELRE (Ef) FRRSERLA - ERhEL

FEIEEMHAX X ER7 SIXE K EBESBSO1E
R 4%: 100004

BiE: +86 10 85 86 86 73

f£H: +86 10 85 86 92 04

B ELRE (L) FRBRSERLR - ARHEL

BT e X R K48 S 8l #%BI05SBE
MR 4R: 710075

BiE: +86 29 88 32 04 60

f£H: +86 29 88 32 07 83

B ZLRARAR - FEHEL
FAMADHEBENZERIRERANSHE L1

BiE: +852 36 69 82 00
f£H: +852 36 69 82 56

EEER: ABRYHBSAREEBEXBNN~ RERELN BOEGEANERHER.

B ELRE (L) FaREERLA - RIIHEL

PERERYITEAPOXEHRES0335
T pl 0691

BB 4m: 58048

B3E: +86 755 82 75 91 00

f£H: +86 75582 7591 35

ZLRET (B8 FRBREZERAR - BllHhEL
EREEEITEEXEEBE413-4195

HR4R: 361021

BiE: +86 5922202210

f£H: +86 592 22 02 250

ZLREBRMERLR - &L hEBEL
Bt 115Bm B X = EEK6657#£700-702%
BiE: +886 2 26 55 76 76

f£H: +886 2 27 82 03 89

LR RETHANN T AR EN OGNS RE

KT . BRONPHEL, XEFRTRBAARTRERENEANARNENENAR. EARERENTERE~HHOMEE m%/?&
EZERHN~GETHENANER. AURYRAREEN R, IFSHEERENEEHANER. IFEREATRES, BEH
BANK = SEEEFM. EEUBwww.epcos.com/ImportantNotes), MK RS ENEEMNPEFTESE™RET. FHHEXER, %B‘Iiéii
BAVEENELIKE.

BXZELRIT LRI HEMEM X FHEW = #1555 R www.epcos-china.com/sales

ERKBEEREEPCOSREFTHIERT, LIRS, RITMNEFBALRDEEBENESR.
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