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Protection Devices for On-Board Chargers

The batteries of electric and hybrid vehicles can be charged either at public charging points or at home using home
charge devices (wall box).

For this purpose, electric and hybrid vehicles are equipped with an on-board charger (OBC). The electronics of the
OBC controls and monitors the process of charging the battery. Overvoltages can occur during charging which can
damage or destroy the electronics of the OBC.

Varistors (Figure 1) or a combination of varistors and surge arresters are used (Figure 2 circuit 2 x varistor and
1 x surge arrester) to protect the OBC against such overvoltages.

Figure 1 Overvoltage protection concept with varistors
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The SNF14 and SNF20 series of disk varistors were the first varistors worldwide to be developed specifically for
overvoltage protection in 110/ 230 V AC networks and that are able to satisfy the tough requirements of the
AEC-Q200, Rev. D standard, which is widely used in the automotive industry.

The SNF automotive product series features varistors with disk diameters of 14 mm and 20 mm in the voltage
range of 275V AC to 625 V AC. These disk varistors are suitable for use in both AC and DC applications.

Figure 2 Overvoltage protection concept with varistors and surge arresters
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SIOV Metal Oxide Varistors, SNF14

L eaded Varistors, AdvanceD Series

Electrical specification and ordering codes

Ordering code Maximum ratings (T, = 125 °C) Characteristics (T, = 25 °C) Approvals
Vems | Ve [ Wiax  |Pmax | Vv Ve is Cuyp UL 1449 AEC-Q200,
(8/20) |(2 ms) (1 mA) (ic) (1 kH2) Rev. D
1 time |1 time
Vv v A J w vV  AVy Vv A pF
B72214X2131K501 130 170 6000 50 0.6 205 +10% 340 50 880 ° °
B72214X2141K501 140 180 6000 65 0.6 220 +10% 360 50 820 ° °
B72214X2151K501 150 200 6000 60 0.6 240 £10% 395 50 750 ° °
B72214X2171K501 175 225 6000 70 0.6 270 £10% 455 50 670 ° °
B72214X2211K501 210 270 6000 80 0.6 330 +10% 545 50 580 ° °
B72214X2231K501 230 300 6000 90 0.6 360 +10% 595 50 530 ° °
B72214X2251K501 250 320 6000 | 100 0.6 390 +10% 650 50 490 ° °
B72214X2271K501 275 350 6000 | 110 0.6 430 +10% 710 50 440 ° °
B72214X2301K501 300 385 6000 | 125 0.6 470 £10% 775 50 400 ° °
B72214X2321K501 320 420 6000 | 136 0.6 510 +10% 840 50 370 ° °
B72214X2351K501 350 460 5000 | 136 0.6 560 +10% 910 50 340 ° °
B72214X2381K501 385 505 5000 | 136 0.6 620 +10% 1025 50 315 ° °
B72214X2421K501 420 560 5000 | 136 0.6 680 +10% 1120 50 290 ° °
B72214X2461K501 460 615 5000 | 150 0.6 750 +10% 1240 50 260 ° °
B72214X2511K501 510 670 5000 | 165 0.6 820 +10% 1355 50 240 ° °
B72214X2551K501 550 745 5000 |180 0.6 910 +10% 1500 50 215 ° °
Operating temperature for all types: —-40/+125 °C
Dimensional drawing
Ordering code Type Brax | Pmax | thmax | ax1
SIOV- mm |mm |mm |mm
B72214X2131K501 | SNF14K130E2S5 |17.5 [23.0 | 7.6 |1.9
B72214X2141K501 | SNF14K140E2S5 |17.5 [23.0 | 7.7 |2.0 o th
B72214X2151K501 | SNF14K150E2S5 |17.5 [23.0 | 7.8 |2.1 | T
B72214X2171K501 | SNF14K175E2S5 |17.5 [23.0 | 7.9 |2.2 = \
B72214X2211K501 | SNF14K210E2S5 |17.5 [23.0 | 80 (19 | & >» | L [Ti,,l), ’
B72214X2231K501 | SNF14K230E2S5 |17.5 [23.0 | 8.1 |2.0 o ‘
B72214X2251K501 | SNF14K250E2S5 |17.5 (23.0 | 8.2 |2.1 5
B72214X2271K501 | SNF14K275E2S5 |17.5 [23.0 | 8.4 |2.2 °
B72214X2301K501 | SNF14K300E2S5 |17.5 [23.0 | 8.6 |2.3 00.8+0.05 ~a
B72214X2321K501 | SNF14K320E2S5 |17.5 (235 | 8.8 |2.4
B72214X2351K501 | SNF14K350E2S5 |17.5 [23.5 | 9.5 |2.9 1) Seating plane to IEC 60717
B72214X2381K501 | SNF14K385E2S5 |17.5 [23.5 | 10.1 |3.4 VARO713-V-E
B72214X2421K501 | SNF14K420E2S5 |17.5 |23.5 | 10.5 |3.6
B72214X2461K501 | SNF14K460E2S5 |17.5 [23.5 | 10.8 |3.8
B72214X2511K501 | SNF14K510E2S5 | 17.5 [23.5 | 11.1 |4.0
B72214X2551K501 | SNF14K550E2S5 |17.5 [23.5 | 11.5 |4.7
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SIOV Metal Oxide Varistors, SNF20

Leaded Varistors, AdvanceD Series

A
-
g —

—_—

EPCOS

Electrical specification and ordering codes

Ordering code Maximum ratings (T, = 125 °C) | Characteristics (T, = 25 °C) | Approvals
Vaws | Voc (e Wiax | Pmax | Wy Vomax | e Cy | UL 1449 AEC-Q200,
(8/20) |(2 ms) (1 mA) (ic) (1 kHz) Rev. D
1time |1 time
\'} \'} A J w vV AV, \'} A pF
B72220X2131K501 130 170 10000 | 100 1 205 +10% 340 100 |[1850 ® ®
B72220X2141K501 140 180 10000 | 110 1 220 +10% 360 100 |[1700 ® ®
B72220X2151K501 150 200 10000 |120 1 240 +10% 395 100 |1550 [ °
B72220X2171K501 175 225 10000 | 135 1 270 £10% 455 100 |1350 [ °
B72220X2211K501 210 270 10000 | 160 1 330 +10% 545 100 |[1100 ® [}
B72220X2231K501 230 300 10000 |180 1 360 +10% 595 100 |1000 ° °
B72220X2251K501 250 320 10000 |195 1 390 +10% 650 100 940 ° °
B72220X2271K501 275 350 10000 |215 1 430 +10% 710 100 850 (] ®
B72220X2301K501 300 385 10000 |250 1 470 £10% 775 100 780 (] [
B72220X2321K501 320 420 10000 |273 1 510 £10% 840 100 720 ® [
B72220X2381K501 385 505 10000 |273 1 620 +10% 1025 100 600 ® )
B72220X2421K501 420 560 10000 |273 1 680 +10% 1120 100 550 ® )
Operating temperature for all types: —-40/+125 °C
Dimensional drawing
Ordering code Type bmax | Dmax | thmax | @1
SIOV- mm |mm |[mm |mm
B72220X2131K501 | SNF20K130E2S5 |23.5 |30.0 8.0 |12.0
B72220X2141K501 | SNF20K140E2S5 |23.5 |30.0 8.1 (2.1
B72220X2151K501 | SNF20K150E2S5 |23.5 |30.0 8.2 |22
B72220X2171K501 | SNF20K175E2S5 |23.5 |30.0 8.3 |23
B72220X2211K501 | SNF20K210E2S5 |23.5 |30.0 8.4 |22
B72220X2231K501 | SNF20K230E2S5 [23.5 |30.0 8.5 |23
B72220X2251K501 | SNF20K250E2S5 |23.5 |30.0 8.7 |24
B72220X2271K501 | SNF20K275E2S5 |23.5 |30.0 | 8.8 |2.6 SRS
B72220X2301K501 | SNF20K300E2S5 |23.5 |30.0 9.1 |28
B72220X2321K501 | SNF20K320E2S5 |23.5 |30.0 9.2 2.9 1) Seating plane to IEC 60717 ‘
B72220X2381K501 | SNF20K385E2S5 |23.5 [30.5 | 10.6 |3.9 VAR ‘ ‘
B72220X2421K501 | SNF20K420E2S5 |23.5 [30.5 | 109 (4.2 ‘

4 For further information please contact your EPCOS sales office.
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2-Electrode Arresters

For gas-filled surge arresters, we recommend the use of types from the A71* or EHV6* series.

The surge arresters of the A71* or EHV6* series are available with rated DC spark-over voltages ranging from

800 V to 5500 V or from 800 V to 4500 V.

With the use of surge arresters in series with varistors the leakage current can be reduced to an absolute A

minimum e
: EPCO
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Electrical specification and ordering codes

Type A71-H08X AT71-H25X A71-H35X
Ordering code B88069X2140S102 B88069X2190S102 B88069X2200S102
Nom. DC spark-over voltage V4. 800 2500 3500 Y
Impulse spark-over voltage @ 1 kV/pus <1100 < 3900 <4900 Y
Maximum current @ 8/20 ps 15 15 15 KA
Service life 10 operations 8/20 ps 10 10 10 KA
Insulation resistance R, >10 >10 >10 GQ
Capacitance @ 1 MHz <1 <1 <1 pF
UL 1449 approval ° ° )
Dimensional drawing
‘ 60+4
; E
= |}
E3 7.9:03
2 RAB0129-H

Electrical specification and ordering codes

Type EHV63-H08 EHV63-H30 EHV63-H36
Ordering code on request B88069X25583... B88069X3008...
Nom. DC spark-over voltage V4. 800 3000 3600 V
Impulse spark-over voltage @ 1 kV/us <1000 < 3500 <4300 V
Maximum current @ 8/20 pys 5 ® 5 kA
Service life 3 operations 8/20 pys B 3 3 KA
Service life 300 operations 8/20 ps 100 100 100 A
Insulation resistance R;,;@ 100 V DC >1 >1 >1 GQ
Capacitance @ 1 MHz <1 <1 <1 pF
UL 1449 approval [} [} ®
- 6212
] 8 - | § g —
S——170s%e
S RAB0397-F

Safety note: Surge arresters must not be operated directly in power supply networks. The follow current
must be limited so that the arrester can be properly extinguished when the surge has decayed.

© EPCOS AG 2014 For further information please contact your EPCOS sales office. 5



PTC Thermistors, Inrush Current Limiters

In addition to varistors and surge arresters designed to assure protection from overvoltages, on-board chargers
also use other protection devices. PTC thermistors, for example, are used to limit inrush currents. Unlike fixed resis-
tors, which are also widely used, PTC thermistors are characterized by being inherently safe in the event of a fault.
In the case of constant overcurrents, e.g. a short circuit, PTC thermistors become highly resistive without
suffering damage. A
A~

EPCOS

Leaded disks, coated

Electrical specifications and ordering codes

Ordering code Type Vinax Viinkmax Rr ARg Tret Cin Tth Approvals
(typ.) AEC-Q200,
VAC vVDC Q % °C J/K S = Rev. D

B59412C1130B070 C1412 | 440 620 120 +25 130 2.1 100 — ®
B59451C1130B070 C1451 440 620 56 +25 130 2.1 100 - ®
B59750C0120A070 C750 260 360 25 +25 115 1.0 100 ° -
B59751C0120A070 C751 260 360 50 +25 115 1.4 120 ° -
B59755C0115A070 C755 560 800 500 +25 110 1.4 120 ° -

Dimensional drawing

Type Winax Rinax thax od

mm mm mm mm W th
C1412 15.0 19.0 7.5 0.8 i o
C1451 15.0 19.0 75 0.8 { = |
C750 12.5 16.5 5.0 0.6 ")
C751 12.5 16.5 7.0 0.6 N | <
C755 125 16.5 7.0 0.6 I\ i HE

| ‘ od
TPT1101-Y

PTC thermistors in phenolic resin plastic case

Electrical specifications and ordering codes Dimensional drawing

Ordering code Type” [Vmax | Viinkmax

18 max. 14 max.

(typ-)
VAC |VDC |0 % |°C
B59105J0130A020 |J105 |260 |360 22 (25 [130 ;
B59107J0130A020 |J107 |440 |620 56 (25 [130
B59109J0130A020 |J109 |560 |800 100 |25 |130
[Te)

A new product series of PTC thermistors is in preparation, which are 1 mm pin width
packaged in a plastic case and are qualified to AEC-Q200, Rev. D. TPTOG65-T.E

23 max
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NTC Thermistors, Inrush Current Limiters
S364 Series

NTC inrush current limiters (NTC ICL) are another reliable solution for limiting inrush currents. They possess a high
resistance at low temperatures (e.g. 25 °C), which limits the inrush currents. At higher powers, the NTC ICL is usu-
ally bridged with a relay or triac after the inrush current peaks have decayed. The NTC ICL must be selected so that
it can carry the continuous current in the event that the relay is short-circuited.

A
f
EPCOS
Electrical specifications and ordering codes
Ordering code Rys Imax liest Basi100 | Crest Ciest Operating Approval
(@0...60°C) |(@125°C) (@110 V AC) (@ 230V AC) |temperature | AEC-Q200,
min/max Rev. D
Q A A K uF uF EC
B57364S1109M000 1 16.0 4.6 2800 | 4000 1000 -40/+125 °
B57364S1509M000 5 8.5 25 3060 |4000 1000 -40/+125 °
B57364S1100M000 10 7.5 2.2 3300 |4000 1000 -40/+125 °
Dimensional drawing
21 max. 7 max.
g
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1) Seating plane to IEC 60717
ICLO041-F-E

© EPCOS AG 2014 For further information please contact your EPCOS sales office. 7



Symbols and Terms

B2s/100 B value determined by resistance measurement at 25 °C and 100 °C
Ciest Test capacitance

Cyp Typical capacitance

Cin Heat capacitance

ic Current at which v, m.x is measured

linax Maximum current

best Test current

Prmax Maximum power

Rr Rated resistance

ARg Resistance tolerance

Rys Resistance at 25 °C

Top Operating temperature

Tt Reference temperature

Ve, max Maximum clamping voltage at specified current i,
\Yermmime Maximum clamping voltage

Voc DC voltage

Viink,max Maximum link voltage

Vimax Maximum voltage

Viws AC operating voltage, root-mean-square value
Vy Varistor voltage

W, ax Maximum energy absorption

Tih Thermal cooling time constant

Structure of ordering codes: The ordering code for one and the same product can be represented differently in data sheets, data books, other publications and the website of EPCOS, 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.

Important information: 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. We expressly point out that these statements cannot be regarded as binding statements about the
suitability of our products for a particular customer application. It is incumbent on the customer to check and decide whether a product is suitable for use in a particular application.
This publication is only a brief product survey which may be changed from time to time. Our products are described in detail in our data sheets. The Important notes
(www.epcos.com/ImportantNotes) and the product-specific Cautions and warnings must be observed. All relevant information is available through our sales offices.
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