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Ceramic transient voltage suppressors

SMD multilayer transient voltage suppressors,
standard series
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Ordering Code Substitute Product  |Date of Deadline Last |Last Shipments
Withdrawal Orders

B72580V0040M062 [B72580T0040M062 |2012-11-09 2013-03-01 2013-06-01
B72540V0080L062 [B72540T0080L062 |2012-11-09 2013-03-01 2013-06-01

For further information please contact your nearest EPCOS sales office, which will also support
you in selecting a suitable substitute. The addresses of our worldwide sales network are
presented at www.epcos.com/sales.



&TDK

Standard series

SMD

EPCOS type designation system for standard series

cT 0603 ‘ K | 17 | G |K2

Construction:

CT 2 Single chip with nickel barrier
termination (AgNiSn)

CN 2 Single chip with silver-palladium
termination (AgPd)

CN...K2 2 Single chip with silver-platinum
termination (AgPt)

Case sizes:
0201
0402
0603
0805
1206
1210
1812
2220

Tolerance of the varistor voltage:
K2 £10%

L2 +15%

M 2 +20%

S 2 Special tolerance

Maximum RMS operating voltage (Vgys):
17 217V

Taping mode:
G £ 180-mm reel

AgPt termination

Please read Cautions and warnings and Page 2 of 81
Important notes at the end of this document.
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Standard series

SMD

Features Single chip
ESD acc. to IEC 61000-4-2 level 4
(8 kV contact, 15 kV air discharge)
Surge current up to 1200 A

Bidirectional protection $

Internal circuit

No derating up to 125°C (for case sizes = 0603)
Fast response (< 0.5 ns)

RoHS-compatible MLV0006-H

CT version suitable for lead-free soldering

PSpice simulation models available Available case sizes:
Applications EIA Metric

ESD protection in mobile phones, cordless phones 0201 0603

and accessories 0402 1005

ESD protection in data bus applications 0603 1608

ESD protection in control electronics, detectors and 0805 2012

sentso:s, touch screens, plug-in cards, remote 1206 3216

ntr

contros 1210 3225
Design 1812 4532

Multilayer technology 2220 5750

Lack of plastic or epoxy encapsulation for
flammability rating better than UL 94 V-0
Termination (see “Soldering directions”):

— CT types with nickel barrier terminations (AgNiSn),
recommended for lead-free soldering, and
compatible with tin/lead solder.

— CN types with silver-palladium terminations
(AgPd) only suitable for reflow and wave soldering
with solder on tin/lead basis.

— CN...K2 types with silver-platinum terminations
(AgPt) suitable for reflow lead-free soldering.

V/I characteristics and derating curves

V/l and derating curves are attached to the data sheet.
The curves are sorted by Vgys and then by case size,
which is included in the type designation.

Please read Cautions and warnings and Page 3 of 81
Important notes at the end of this document.



Standard series

&TDK

SMD
General technical data
Maximum RMS operating voltage VRus max 4..60 \Y
Maximum DC operating voltage Ve max 55..85 \%
Maximum surge current (8/20 ps) Isurge,max 10 ... 1200 A
Maximum energy absorption (2 ms) Winax 7.5 ...12000 mJ
Maximum power dissipation P giss,max 3..20 mwW
Maximum clamping voltage (8/20 us) Voampmax | 17 ... 165 \%
Operating temperature for case size 0201, 0402 | T, —40/+85 °C
for case size = 0603 Top —55/+125 °C
Storage temperature for case size 0201, 0402 | LCT/UCT | —40/+125 °C
for case size = 0603 LCT/UCT | —55/+150 °C

Please read Cautions and warnings and
Important notes at the end of this document.
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Multilayer varistors (MLVs)

Standard series

SMD

Temperature derating

Climatic category:
—40/+85 °C for case size 0201 and 0402
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Climatic category:
—55/+125 °C for case size = 0603
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Please read Cautions and warnings and Page 5 of 81

Important notes at the end of this document.



STDK

Multilayer varistors (MLVs)

Standard series

SMD

Electrical specifications and ordering codes
Maximum ratings (Top,max)

Type Ordering code VRMS,max VDC,max Isurge,max Wmax Pdiss,max Top,max
(8/20 ps) | (2 ms)

\% \ A mJ mW °C
CN standard series
CN1812M4G B72580vV0040M062 | 4 55 500 800 15 +125
CN2220M4G B72540V0040M062 | 4 55 1000 1400 20 +125
CN1812M6G B72580V0060M062 6 8 500 1000 15 +125
CN2220M6G B72540V0060M062 6 8 1200 3600 20 +125
CN1812L8G B72580VvV0080L062 8 11 800 1800 15 +125
CN2220L8G B72540V0080L062 8 11 1200 4200 20 +125
CN1812K11G B72580V0110K062 |11 14 800 1900 15 +125
CN2220K11G B72540V0110K062 |11 14 1200 5400 20 +125
CN1812K14G B72580V0140K062 |14 18 800 2300 15 +125
CN1812K14GK2 | B72582V0140K062 |14 18 800 2300 15 +125
CN2220K14G B72540V0140K062 |14 18 1200 5800 20 +125
CN1812K17G B72580V0170K062 |17 22 800 2700 15 +125
CN2220K17G B72540V0170K062 |17 22 1200 7200 20 +125
CN1812K20G B72580V0200K062 |20 26 800 3000 15 +125
CN2220K20G B72540V0200K062 |20 26 1200 7800 20 +125
CN2220K20GK2 | B72542V0200K062 |20 26 1200 7800 20 +125
CN1812K25G B72580V0250K062 |25 31 800 3700 15 +125
CN2220K25G B72540V0250K062 |25 31 1200 9600 20 +125
CN2220K25GK2 | B72542V0250K062 |25 31 1200 9600 20 +125
CN1812K30G B72580V0300K062 |30 38 800 4200 15 +125
CN1812K30GK2 | B72582V0300K062 |30 38 800 4200 15 +125
CN2220K30G B72540V0300K062 |30 38 1200 12000 20 +125
CN2220K30GK2 | B72542V0300K062 |30 38 1200 12000 20 +125
CN1812K35GK2 | B72582V0350K062 |35 45 500 4000 15 +125
CN2220K35GK2 | B72542V0350K062 |35 45 1000 7700 20 +125
CN2220K40GK2 | B72542V0400K062 |40 56 1000 9000 20 +125
CT standard series
CT0201S4AG B72440T0040S160 4 55 - - - +85
CT0402M4G B72590T0040M060 4 55 20 75| 3 +85
CT0603M4G B72500T0040M060 4 5.5 30 100 3 +125
CT0805M4G B72510T0040M062 4 55 100 100 5 +125
CT1206M4G B72520T0040M062 4 55 150 300 8 +125
CT1210M4G B72530T0040M062 4 55 250 400 10 +125
CT0603M6G B72500T0060M060 6 8 30 100 3 +125
Please read Cautions and warnings and Page 6 of 81

Important notes at the end of this document.
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Standard series

SMD

Characteristics (T, = 25 °C)
Type VV AVV Vclamp,max Iclamp Ctyp

(1 mA) (8/20 pus) | (1 kHz, 1V)

\ % \% A pF
CN standard series
CN1812M4G 8 +20 17 5 10000
CN2220M4G 8 +20 17 10 24000
CN1812M6G 11 +20 25 5 8000
CN2220M6G 11 +20 25 10 20000
CN1812L8G 15 +15 30 5 6000
CN2220L8G 15 +15 30 10 16000
CN1812K11G 18 +10 33 5 5000
CN2220K11G 18 +10 33 10 12000
CN1812K14G 22 +10 38 5 4500
CN1812K14GK2 22 +10 38 5 4500
CN2220K14G 22 +10 38 10 10000
CN1812K17G 27 +10 44 5 4000
CN2220K17G 27 +10 44 10 9000
CN1812K20G 33 +10 54 5 3000
CN2220K20G 33 +10 54 10 7000
CN2220K20GK2 33 +10 54 10 7000
CN1812K25G 39 +10 65 5 2500
CN2220K25G 39 +10 65 10 5000
CN2220K25GK2 39 +10 65 10 5000
CN1812K30G 47 +10 77 5 2000
CN1812K30GK2 47 +10 77 5 2000
CN2220K30G 47 +10 77 10 4000
CN2220K30GK2 47 +10 77 10 4000
CN1812K35GK2 56 +10 90 5 1200
CN2220K35GK2 56 +10 90 10 2500
CN2220K40GK2 68 +10 110 10 2000
CT standard series
CT0201S4AG 15 +20 35 1 22Y
CT0402M4G 10 +20 24 1 200"
CT0603M4G 8 +20 19 1 200
CT0805M4G 8 +20 19 1 700
CT1206M4G 8 +20 17 1 1500
CT1210M4G 8 +20 17 25 5000
CT0603M6G 11 +20 27 1 200
1) Measured @ 1 MHz, 1V
Please read Cautions and warnings and Page 7 of 81

Important notes at the end of this document.
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Multilayer varistors (MLVs)

Standard series

SMD

Electrical specifications and ordering codes
Maximum ratings (Top,max)

Type Ordering code VRMS,max VDC,max Isurge,max Wmax Pdiss,max Top,max
(8/20 ps) | (2 ms)

\% Vv A mJ mW °C
CT standard series
CT0805M6G B72510T0060M062 6 8 120 200 5 +125
CT1206M6G B72520T0060M062 6 8 200 400 8 +125
CT1210M6G B72530T0060M062 6 8 300 700 10 +125
CT0603K7G B72500T0070K060 7 9 30 100 3 +125
CT0603M7G B72500T0070M060 7 9 30 100 3 +125
CT0603L8G B72500T0080L060 8 11 30 100 3 +125
CT0805L8G B72510T0080L062 8 11 120 200 5 +125
CT1206L8G B72520T0080L062 8 11 200 500 8 +125
CT1210L8G B72530T0080L062 8 11 400 1000 10 +125
CT0402S11AG B72590T0110S160 |11 14 20 75| 3 +85
CT0603K11G B72500T0110K060 | 11 14 30 200 3 +125
CT0805K11G B72510T0110K062 |11 14 120 200 5 +125
CT1206K11G B72520T0110K062 |11 14 200 500 8 +125
CT1210K11G B72530T0110K062 |11 14 400 1200 10 +125
CT0402L14G B72590T0140L060 |14 16 20 10 3 +85
CT0402L14UG B72590T0140L960 |14 16 10 10 3 +85
CT0603K14G B72500T0140K060 |14 18 30 200 3 +125
CT0603S14BG B72500T0140S160 |14 18 30 200 3 +125
CT0805K14G B72510T0140K062 |14 18 120 300 5 +125
CT1206K14G B72520T0140K062 |14 18 200 500 8 +125
CT1210K14G B72530T0140K062 |14 18 400 1500 10 +125
CT0402S17AG B72590T0170S160 |17 19 20 10 3 +85
CT0603K17G B72500T0170K060 |17 22 30 200 3 +125
CT0805K17G B72510T0170K062 |17 22 120 300 5 +125
CT1206K17G B72520T0170K062 |17 22 200 600 8 +125
CT1210K17G B72530T0170K062 |17 22 400 1700 10 +125
CT0603K20G B72500T0200K060 |20 26 30 200 3 +125
CT0805K20G B72510T0200K062 |20 26 80 300 5 +125
CT1206K20G B72520T0200K062 |20 26 200 700 8 +125
CT1210K20G B72530T0200K062 |20 26 400 1900 10 +125
CT0603K25G B72500T0250K060 |25 31 30 300 3 +125
CT0805K25G B72510T0250K062 |25 31 80 300 5 +125
CT1206K25G B72520T0250K062 |25 31 200 1000 8 +125
CT1210K25G B72530T0250K062 |25 31 300 1700 10 +125
CT0805K30G B72510T0300K062 | 30 38 80 300 5 +125
Please read Cautions and warnings and Page 8 of 81

Important notes at the end of this document.
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Standard series

SMD

Characteristics (T, = 25 °C)
Type VV AVV Vclamp,max Iclamp Ctyp

(1 mA) (8/20 pus) | (1 kHz, 1V)

\ % \% A pF
CT standard series
CT0805M6G 11 +20 27 1 600
CT1206M6G 11 +20 25 1 1200
CT1210M6G 11 +20 25 2.5 4000
CTO0603K7G 12.5 +10 27 1 130
CT0603M7G 12.5 +20 30 1 200
CT0603L8G 15 +15 33 1 150
CT0805L8G 15 +15 33 1 500
CT1206L8G 15 +15 30 1 1000
CT1210L8G 15 +15 30 2.5 3000
CT0402S11AG 18.4 +10 35 1 120"
CT0603K11G 18 +10 35 1 100
CT0805K11G 18 +10 35 1 400
CT1206K11G 18 +10 33 1 800
CT1210K11G 18 +10 33 25 2400
CT0402L14G 23.5 +15 46 1 47"
CT0402L14UG 23.5 +15 46 1 47"
CT0603K14G 22 +10 40 1 100
CT0603S14BG 22 +23/-0 42 1 120
CTO0805K14G 22 +10 40 1 350
CT1206K14G 22 +10 38 1 700
CT1210K14G 22 +10 38 2.5 2000
CT0402S17AG 32 +25 59 1 33"
CT0603K17G 27 +10 46 1 100
CT0805K17G 27 +10 46 1 400
CT1206K17G 27 +10 44 1 650
CT1210K17G 27 +10 44 25 1800
CT0603K20G 33 +10 56 1 90
CT0805K20G 33 +10 56 1 300
CT1206K20G 33 +10 54 1 600
CT1210K20G 33 +10 54 25 1500
CT0603K25G 39 +10 67 1 90"
CT0805K25G 39 +10 67 1 250
CT1206K25G 39 +10 65 1 550
CT1210K25G 39 +10 65 25 1200
CTO0805K30G 47 +10 77 1 200
1) Measured @ 1 MHz, 1V
Please read Cautions and warnings and Page 9 of 81

Important notes at the end of this document.



Standard series

SMD

Electrical specifications and ordering codes
Maximum ratings (Top,max)

&TDK

Type Ordering code VRMS,max VDC,max Isurge,max Wmax Pdiss,max Top,max
(8/20 ps) | (2 ms)
\% \% A mJ mwW °C
CT standard series
CT1206K30G B72520T0300K062 |30 38 200 1100 8 +125
CT1210K30G B72530T0300K062 |30 38 300 2000 10 +125
CT1206K35G B72520T0350K062 | 35 45 100 400 8 +125
CT1210K35G B72530T0350K062 |35 45 250 2000 10 +125
CT1206K40G B72520T0400K062 |40 56 100 500 8 +125
CT1210K40G B72530T0400K062 |40 56 250 2300 10 +125
CT1206K50G B72520T0500K062 |50 65 100 600 8 +125
CT1210K50G B72530T0500K062 |50 65 200 1600 10 +125
CT1206K60G B72520T0600K062 | 60 85 100 700 8 +125
CT1210K60G B72530T0600K062 | 60 85 200 2000 10 +125
Characteristics (T, = 25 °C)
Type VV AVV Vclamp,max Iclamp Ctyp
(1 mA) (8/20 pus) | (1 kHz, 1V)
\ % \Y A pF
CT standard series
CT1206K30G 47 +10 77 1 500
CT1210K30G 47 +10 77 2.5 1000
CT1206K35G 56 +10 90 1 200
CT1210K35G 56 +10 90 2.5 600
CT1206K40G 68 +10 110 1 250
CT1210K40G 68 +10 110 2.5 500
CT1206K50G 82 +10 135 1 120
CT1210K50G 82 +10 135 2.5 250
CT1206K60G 100 +10 165 1 100
CT1210K60G 100 +10 165 2.5 200

Please read Cautions and warnings and
Important notes at the end of this document.
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Standard series

SMD

Dimensional drawing

MLV0031-M
Dimensions in mm
Case size | w h k
EIA / mm
0201/0603 |0.6+0.03 0.30 £0.03 | 0.33 max. 0.15 +0.05
0402/1005 |1.0+0.15 0.50 +0.10 | 0.6 max. 0.10 ...0.30
0603 /1608 |1.6+0.15 0.80 +0.10 | 0.9 max. 0.10 ... 0.40
0805/2012 |2.0+0.20 1.25+0.15 1.4 max. 0.13..0.75
1206 /3216 |3.2+0.30 1.60 £0.20 1.7 max. 0.25..0.75
1210/3225 |3.2+0.30 2.50 +0.25 1.7 max. 0.25..0.75
1812/4532 |4.5+0.40 3.20+0.30 | 2.5 max. 0.25...1.00
2220/5750 |5.7 £0.40 5.00 +0.40 | 2.5 max. 0.25...1.00

Recommended solder pad layout

Dimensions in mm

A Case size A B C
EIA/ mm
0201 /0603 0.30 0.25 0.30
‘ L 0402 /1005 0.60 0.60 0.50
! o 0603 / 1608 1.00 1.00 1.00
+ i 0805 /2012 1.40 1.20 1.00
H 1206 / 3216 1.80 1.20 210
1210/ 3225 2.80 1.20 210
MLV0034-P 1812 /4532 3.60 1.50 3.00
2220 /5750 5.50 1.50 4.20
Please read Cautions and warnings and Page 11 of 81

Important notes at the end of this document.
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Standard series

SMD
Delivery mode
EIA case size | Taping Reel size| Packing unit| Type Ordering code
mm pcs.

0201 Cardboard | 180 15000 CT0201S4AG B72440T0040S160
0402 Cardboard | 180 10000 CT0402L14G B72590T0140L060
0402 Cardboard | 180 10000 CT0402L14UG B72590T0140L960
0402 Cardboard | 180 10000 CT0402M4G B72590T0040M060
0402 Cardboard | 180 10000 CT0402S11AG B72590T0110S160
0402 Cardboard | 180 10000 CT0402S817AG B72590T0170S160
0603 Cardboard | 180 4000 CT0603K11G B72500T0110K060
0603 Cardboard | 180 4000 CT0603K14G B72500T0140K060
0603 Cardboard | 180 4000 CT0603K17G B72500T0170K060
0603 Cardboard | 180 4000 CT0603K20G B72500T0200K060
0603 Cardboard | 180 4000 CT0603K25G B72500T0250K060
0603 Cardboard | 180 4000 CT0603K7G B72500T0070K060
0603 Cardboard | 180 4000 CT0603L8G B72500T0080L060
0603 Cardboard | 180 4000 CT0603M4G B72500T0040M060
0603 Cardboard | 180 4000 CT0603M6G B72500T0060M060
0603 Cardboard | 180 4000 CT0603M7G B72500T0070M060
0603 Cardboard | 180 4000 CT0603S14BG B72500T0140S160
0805 Blister 180 3000 CT0805K11G B72510T0110K062
0805 Blister 180 3000 CT0805K14G B72510T0140K062
0805 Blister 180 3000 CT0805K17G B72510T0170K062
0805 Blister 180 3000 CT0805K20G B72510T0200K062
0805 Blister 180 3000 CT0805K25G B72510T0250K062
0805 Blister 180 3000 CT0805K30G B72510T0300K062
0805 Blister 180 3000 CT0805L8G B72510T0080L062
0805 Blister 180 3000 CT0805M4G B72510T0040M062
0805 Blister 180 3000 CT0805M6G B72510T0060M062
1206 Blister 180 3000 CT1206K11G B72520T0110K062
1206 Blister 180 3000 CT1206K14G B72520T0140K062
1206 Blister 180 3000 CT1206K17G B72520T0170K062
1206 Blister 180 3000 CT1206K20G B72520T0200K062
1206 Blister 180 2000 CT1206K25G B72520T0250K062
1206 Blister 180 2000 CT1206K30G B72520T0300K062
1206 Blister 180 2000 CT1206K35G B72520T0350K062
1206 Blister 180 2000 CT1206K40G B72520T0400K062
1206 Blister 180 2000 CT1206K50G B72520T0500K062
1206 Blister 180 2000 CT1206K60G B72520T0600K062
1206 Blister 180 3000 CT1206L8G B72520T0080L062
1206 Blister 180 3000 CT1206M4G B72520T0040M062
1206 Blister 180 3000 CT1206M6G B72520T0060M062
1210 Blister 180 3000 CT1210K11G B72530T0110K062
1210 Blister 180 3000 CT1210K14G B72530T0140K062
1210 Blister 180 3000 CT1210K17G B72530T0170K062

Please read Cautions and warnings and
Important notes at the end of this document.
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Standard series

SMD
EIA case size | Taping Reel size| Packing unit| Type Ordering code
mm pcs.

1210 Blister 180 3000 CT1210K20G B72530T0200K062
1210 Blister 180 2000 CT1210K25G B72530T0250K062
1210 Blister 180 2000 CT1210K30G B72530T0300K062
1210 Blister 180 2000 CT1210K35G B72530T0350K062
1210 Blister 180 2000 CT1210K40G B72530T0400K062
1210 Blister 180 2000 CT1210K50G B72530T0500K062
1210 Blister 180 2000 CT1210K60G B72530T0600K062
1210 Blister 180 3000 CT1210L8G B72530T0080L062

1210 Blister 180 3000 CT1210M4G B72530T0040M062
1210 Blister 180 3000 CT1210M6G B72530T0060M062
1812 Blister 180 1500 CN1812K11G B72580V0110K062
1812 Blister 180 1500 CN1812K14G B72580V0140K062
1812 Blister 180 1500 CN1812K14GK2 B72582V0140K062
1812 Blister 180 1500 CN1812K17G B72580V0170K062
1812 Blister 180 1500 CN1812K20G B72580V0200K062
1812 Blister 180 1000 CN1812K25G B72580V0250K062
1812 Blister 180 1000 CN1812K30G B72580V0300K062
1812 Blister 180 1000 CN1812K30GK2 B72582V0300K062
1812 Blister 180 1000 CN1812K35GK2 B72582V0350K062
1812 Blister 180 1500 CN1812L8G B72580V0080L062

1812 Blister 180 1500 CN1812M4G B72580V0040M062
1812 Blister 180 1500 CN1812M6G B72580V0060M062
2220 Blister 180 1500 CN2220K11G B72540V0110K062
2220 Blister 180 1500 CN2220K14G B72540V0140K062
2220 Blister 180 1500 CN2220K17G B72540V0170K062
2220 Blister 180 1500 CN2220K20G B72540V0200K062
2220 Blister 180 1500 CN2220K20GK2 B72542V0200K062
2220 Blister 180 1000 CN2220K25G B72540V0250K062
2220 Blister 180 1000 CN2220K25GK2 B72542V0250K062
2220 Blister 180 1000 CN2220K30G B72540V0300K062
2220 Blister 180 1000 CN2220K30GK2 B72542V0300K062
2220 Blister 180 1000 CN2220K35GK2 B72542V0350K062
2220 Blister 180 1000 CN2220K40GK2 B72542V0400K062
2220 Blister 180 1500 CN2220L8G B72540V0080L062

2220 Blister 180 1500 CN2220M4G B72540V0040M062
2220 Blister 180 1500 CN2220M6G B72540V0060M062

Please read Cautions and warnings and
Important notes at the end of this document.
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Standard series

SMD

VIl characteristics
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Standard series

SMD

VIl characteristics
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Standard series

SMD

VIl characteristics
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Standard series

SMD

VIl characteristics
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Standard series

SMD

VIl characteristics
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For explanation of the derating curves refer to "General technical information", chapter 2.7.2
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SMD

Maximum surge current lgyge max = f (t, pulse train)
For explanation of the derating curves refer to "General technical information", chapter 2.7.2
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| A Isurge,max
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5 1x
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102 \\\\:\~ 102 ~— \\\\
109510
5 —
~ 10 ~ N ~
~ e 105 ~ ™~ ~ ~
1o | “~\ 106 \\\\\‘5 \\\\\\‘~~
oo}
5 — i =
Sy et Sy g Y
10°
107 2 5 10 5 10° ps 104

CN2220M6G ... K30G(K2)
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Taping and packing
1 Taping and packing for SMD components
1.1 Blister tape (the taping to IEC 60286-3)

Section A-A | A P,

T Dy Py

w
f Olo ¢
"z
Cover tape
—_— i & & b
Ko Ay G
T, P,
| A Direction of unreeling
l—— _—
KKE0053-C-E
Dimensions in mm
8-mm tape 12-mm tape 16-mm tape
Case size (inch/mm) Case size Case size | Tolerance
(inch/mm) (inch/mm)

0508/ | 0612/ | 1012/
1220 | 1632 | 2532

0603/ 0506/ | 0805/ | 1206/ | 1210/ | 1812/ | 2220/
1608 1216 | 2012 | 3216 | 3225 | 4532 | 5750

A 0.9 +0.10 1.50 1.60 1.90 2.80 3.50 510 | 7.00| 8.60|+0.20
By 1.75+0.10| 1.80 240 3.50 3.50 4.80 6.00 | 8.70 | 10.60( +0.20

3225| 4032

Ko 1.0 0.80 1.80 2.60 500 |max.
T 0.30 0.30 0.30  [max.
T, 13 | 1.20 | 2.50 3.50 550 |max.
Do 150 1.50 150 | +0.10/-0
D, 1.00 150 150 | min.
Po 4.00 4.00 400 [z0.10"
P, 2.00 2.00 200 |%0.05
P, 4.00 8.00 1200 |#0.10
w 8.00 12.00 16.00  [+0.30
E 175 175 175 [+0.10
F 3.50 5.50 750 |%0.05
G 0.75 0.75 0.75  |min.

1) <£0.2 mm over 10 sprocket holes.

Please read Cautions and warnings and Page 59 of 81
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Part orientation in tape pocket for blister tape

For discrete chip, case sizes 0603, 0805, For array, case sizes 0612
1206, 1210, 1812 and 2220

\ Fany
>
\ Equivalent terminations
because of unipolar component Equivalent terminations
KKE0351-A-E because of unipolar component KKE0352-M-E
For arrays 0506 and 1012 For filter array, case size 0508

Equivalent terminations Equivalent terminations
because of unipolar component MLV0369-C-E because of unipolar component MLVO193-Y-E

Additional taping information

Reel material Polystyrol (PS)

Tape material Polystyrol (PS) or Polycarbonat (PC) or PVC

Tape break force min. 10 N

Top cover tape strength min. 10 N

Top cover tape peel force 0.2 to 0.6 N for 8-mm tape and 0.2 to 0.8 N for
12-mm tape at a peel speed of 300 mm/min

Tape peel angle Angle between top cover tape and the direction of feed
during peel off: 165° to 180°

Cavity play Each part rests in the cavity so that the angle between

the part and cavity center line is no more than 20°

Please read Cautions and warnings and Page 60 of 81
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1.2 Cardboard tape (taping to IEC 60286-3)

Cover tapes
Db it |1

Direction of unreeling
—_——————— -

KKE0063-J-E

Dimensions in mm

8-mm tape
Case size (inch/mm) (Cl:::/:\lrzr?) Tolerance
0201/0603 | 0402/1005| 0405/1012| 0603/1608| 1003/2508| 0508/1220

Ao 0.38 +0.05 0.60 1.05 0.95 1.00 1.60 +0.20
By 0.68 +0.05 1.15 1.60 1.80 2.85 240 +0.20
T 0.35 +0.02 0.60 0.75 0.95 1.00 0.95 max.
T, 0.4 min. 0.70 0.90 1.10 1.10 1.12 max.
Do 1.50 +0.1 1.50 1.50 +0.10/-0
Po 4.00 +0.102
P, 2.00 +0.05
P, 2.00 +0.05 2.00 4.00 4.00 4.00 4.00 +0.10
w 8.00 +0.30
E 1.75 +0.10
F 3.50 +0.05
G 1.35 0.75 min.

2) <0.2 mm over 10 sprocket holes.

Please read Cautions and warnings and Page 61 of 81
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Part orientation in tape pocket for cardboard tape

For discrete chip case sizes 0201, 0402, 0603 For array case size 0405
and 1003

O O O ¢ O O O

\ Equivalent terminations N Equivalent terminations
because of unipolar component because of unipolar component
KKE0353-V-E KKE0354-4-E
For array case size 0508 For filter array, case size 0405

o O 0

o 4l T
Jﬁ \ §| @ \ §|
7 N
Equivalent terminations
Equivalent terminations because of unipolar component MLV0381-T-E
because of unipolar component KKE0352-M-E
Additional taping information
Reel material Polystyrol (PS)
Tape material Cardboard
Tape break force min. 10 N
Top cover tape strength min. 10 N
Top cover tape peel force 0.1to0 0.65 N at a peel speed of 300 mm/min
Tape peel angle Angle between top cover tape and the direction of feed
during peel off: 165° to 180°
Cavity play Each part rests in the cavity so that the angle between
the part and cavity center line is no more than 20°

Please read Cautions and warnings and Page 62 of 81
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1.3 Reel packing

s E 5
S| |z H-d< S
S| ||es
s ||z —
R
a =5
5 |2
= W, 06072 ‘
[ I
KKE0058-I-E
Dimensions in mm
8-mm tape 12-mm tape 16-mm tape
180-mm reel 330-mm reel 180-mm reel 330-mm reel 330-mm reel
A 180 —3/+0 330 -2.0 180 —-3/+0 330 -2.0 330 -2.0
W, 8.4 +1.5/-0 8.4 +1.5/-0 12.4 +1.5/-0 12.4 +1.5/-0 16.4 +1.5/-0
W, 14.4 max. 14.4 max. 18.4 max. 18.4 max. 22.4 max.
Leader, trailer
Tape end (Trailer)
ON©) O O
%
\ 40 min. \
‘ Empty cavities ‘ KKE0270-E-E
Leader part
\"'OO - 00
\ 25 min. 300 mm
‘ Empty cavities Top cover tape

Direction of unreeling
R EE—

KKE0289-Q-E

Please read Cautions and warnings and Page 63 of 81
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1.4 Packing units for discrete chip and array chip
| 0O 0 OO0 d GD £ GD
t ooo @@ 8 (]D

Case size | Chip thickness Cardboard tape | Blister tape | O 180-mm reel| O 330-mm reel
inch/mm th w W pcs. pcs.
0201/0603 0.33 mm 8 mm - 15000 -
0402/1005 0.6 mm 8 mm - 10000 -
0405/1012 0.7 mm 8 mm - 5000 -
0506/1216 0.5 mm - 8 mm 4000 -
0508/1220 0.9 mm 8 mm 8 mm 4000 -
0603/1608 0.9 mm 8 mm 8 mm 4000 16000
0612/1632 0.9 mm - 8 mm 3000 -
0805/2012 0.7 mm - 8 mm 3000 -

0.9 mm - 8 mm 3000 12000

1.3 mm - 8 mm 3000 -
1003/2508 0.9 mm 8 mm - 4000 -
1012/2532 1.0 mm - 8 mm 2000 -
1206/3216 0.9 mm - 8 mm 3000 -

1.3 mm - 8 mm 3000 -

1.4 mm - 8 mm 2000 -

1.6 mm - 8 mm 2000 -
1210/3225 0.9 mm - 8 mm 3000 -

1.3 mm - 8 mm 3000 -

1.4 mm - 8 mm 2000 -

1.6 mm - 8 mm 2000 -
1812/4532 1.3 mm - 12 mm 1500 -

1.4 mm - 12 mm 1000 -

1.6 mm - 12 mm - 4000

2.3 mm - 12 mm - 3000
2220/5750 1.3 mm - 12 mm 1500 -

1.4 mm - 12 mm 1000 -

2.0 mm - 12 mm - 3000

2.3 mm - 12 mm - 3000
3225 3.2mm - 16 mm - 1000

4.5 mm - 16 mm - 1000
4032 3.2mm - 16 mm - 1000

4.5 mm - 16 mm - 1000
Please read Cautions and warnings and Page 64 of 81
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2 Delivery mode for leaded SHCV varistors

Standard delivery mode for SHCV types is bulk. Alternative taping modes (AMMO pack or taped
on reel) are available upon request.

Packing units for:

Type Pieces
SR6 2000
SR1/SR2 1000

For types not listed in this data book please contact EPCOS.

Please read Cautions and warnings and Page 65 of 81
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Soldering directions
1 Terminations
1.1 Nickel barrier termination

The nickel barrier layer of the silver/nickel/tin termination prevents leaching of the silver base met-
allization layer. This allows great flexibility in the selection of soldering parameters. The tin pre-
vents the nickel layer from oxidizing and thus ensures better wetting by the solder. The nickel bar-
rier termination is suitable for all commonly-used soldering methods.

Termination

(nickel barrier)

Ceramic body

Internal electrodes ‘ AgPd ‘

Base layer Ag

Diffusion layer Ni

Outer layer Sn
KKE0484-W-E

Multilayer CTVS: Structure of nickel barrier termination

1.2 Silver-palladium termination

Silver-palladium terminations are used for the large case sizes 1812 and 2220 and for chips in-
tended for conductive adhesion. This metallization improves the resistance of large chips to ther-
mal shock.

In case of conductive adhesion, the silver-palladium metallization reduces susceptibility to corro-
sion. Silver-palladium termination can be used for smaller case sizes (only chip) for hybrid appli-
cations as well. The silver-palladium termination is not approved for lead-free soldering.

_— Ceramic body
Termination

Internal electrodes ‘ AgPd ‘

}External electrode ‘ AgPd ‘
KKE0487-L-E
Multilayer varistor: Structure of silver-palladium termination

Please read Cautions and warnings and Page 66 of 81
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1.3 Silver-platinum termination

Silver-platinum terminations are mainly used for the large case sizes 1812 and 2220. The silver-
platinum termination is approved for reflow soldering, SnPb soldering and lead-free soldering with
a silver containing solder paste. In case of SnPb soldering, a solder paste Sn62Pb36Ag2 is rec-
ommended. For lead-free reflow soldering, a solder paste SAC, e.g. Sn95.5Ag3.8Cu0.7, is rec-
ommended.

Ceramic body
Termination @l

Internal electrodes ‘ AgPd ‘

External electrode ‘ AgPt ‘
MLV0435-F-E
Multilayer varistor: Structure of silver-platinum termination

2 Recommended soldering temperature profiles

21 Reflow soldering temperature profile

Recommended temperature characteristic for reflow soldering following
JEDEC J-STD-020D

Supplier Tp2Te User T,< T

Te ¥

Nrre
/’ User t, l\
|

Supplier t,

K AN T-5°C
Max. ramp up rate = 3°C/s
o Max. ramp down rate = 6°C/s \
]
T
gt \
£ L
= Tomax Preheat area
o \
ts \

25

Time 25°C to peak

Time —=
MLV0380--E

Please read Cautions and warnings and Page 67 of 81
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Profile feature

Sn-Pb eutectic assembly

Pb-free assembly

Preheat and soak

- Temperature min Temin 100 °C 150 °C

- Temperature max Temax 150 °C 200 °C

- Time tsmin 10 tomax |60 ... 120 s 60...180s
Average ramp-up rate Tsmax 10 Ty | 3 °C/'s max. 3 °C/ s max.
Liquidous temperature T, 183 °C 217 °C

Time at liquidous t 60...150 s 60...150 s

Peak package body temperature | T," 220 °C ... 235 °C? 245 °C ... 260 °C?

Time (tp)® within 5 °C of specified
classification temperature (T.)

20 s

30 s¥

Average ramp-down rate

Tot0 Tomax

6 °C/ s max.

6 °C/ s max.

Time 25 °C to peak temperature

maximum 6 min

maximum 8 min

1) Tolerance for peak profile temperature (T;) is defined as a supplier minimum and a user maximum.
2) Depending on package thickness. For details please refer to JEDEC J-STD-020D.
3) Tolerance for time at peak profile temperature (t5) is defined as a supplier minimum and a user maximum.

Note: All temperatures refer to topside of the package, measured on the package body surface.
Number of reflow cycles: 3

2.2 Wave soldering temperature profile
Temperature characteristics at component terminal with dual-wave soldering
300+ 10s — Normal curve
- L.
‘c j* - — - Limit curves
250 235°C...260°C \\\
\
© N 2nd wave
£ 200 1st wave \\ \
@ \
N \__\—5Kfs
= approx. 200 K/s \\ \\/ 2K
150 pprox. N
-1 \ \\
100°C..130°C _~~ YN
100 == N S
- ~N ~No
e 4 S~ S~<
/,’ // Forced ~o S~——
coolin: S~ ==~
50 R 9 -—
Vs ———
[
0 T T T T ]
0 50 100 150 200 s 250
Time ——=
KKE0144-J-E

Please read Cautions and warnings and
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23 Lead-free soldering processes

EPCOS multilayer CTVS with AgNiSn termination are designed for the requirements of lead-free
soldering processes only.

Soldering temperature profiles to JEDEC J-STD-020D, IEC 60068-2-58 and ZVEI recommenda-
tions.

3 Recommended soldering methods - type-specific releases by EPCOS
3.1 Overview

Reflow soldering Wave soldering
Type Case size SnPb Lead-free SnPb Lead-free
CT.../CD... 0201/ 0402 Approved Approved No No
CT.../CD... 0603 ... 2220 | Approved Approved Approved Approved
CN... 0603 ... 2220 | Approved No Approved No
CN...K2 1812, 2220 Approved Approved No No
Arrays 0405 ... 1012 | Approved Approved No No
ESD/EMI filters | 0405, 0508 Approved Approved No No
Cu 3225, 4032 Approved Approved Approved Approved
SHCV - No No Approved Approved

3.2 Nickel barrier and AgPt terminated multilayer CTVS

All EPCOS MLVs with nickel barrier and AgPt termination are suitable and fully qualiyfied for lead-
free soldering. The nickel barrier layer is 100% matte tin-plated.

3.3 Silver-palladium terminated MLVs

AgPd-terminated MLVs are mainly designed for conductive adhesion technology on hybrid materi-
al. Additionally MLVs with AgPd termination are suitable for reflow and wave soldering with SnPb
solder.

Note:
Lead-free soldering is not approved for MLVs with AgPd termination.

3.4 Silver-platinum terminated MLVs

The silver-platinum termination is approved for reflow soldering, SnPb soldering and lead-free
with a silver containing solder paste. In case of SnPb soldering, a solder paste Sn62Pb36Ag2 is
recommended. For lead-free reflow soldering, a solder paste SAC, e.g. Sn95.5Ag3.8Cu0.7, is
recommended.

Please read Cautions and warnings and Page 69 of 81
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3.5 Tinned copper alloy
All EPCOS CU types with tinned termination are approved for lead-free and SnPb soldering.

3.6 Tinned iron wire

All EPCOS SHCYV types with tinned termination are approved for lead-free and SnPb soldering.

4 Solder joint profiles / solder quantity

4.1 Nickel barrier termination

If the meniscus height is too low, that means the solder quantity is too low, the solder joint may
break, i.e. the component becomes detached from the joint. This problem is sometimes interpret-
ed as leaching of the external terminations.

If the solder meniscus is too high, i.e. the solder quantity is too large, the vise effect may occur.
As the solder cools down, the solder contracts in the direction of the component. If there is too
much solder on the component, it has no leeway to evade the stress and may break, as in a vise.

The figures below show good and poor solder joints for dual-wave and infrared soldering.

4.1.1 Solder joint profiles for nickel barrier termination - dual-wave soldering

)

Good solder joint KKE0287-9-E

)

Too much solder
Pad geometry too large,
not soldered in preferred direction KKE0288-H-E

Good and poor solder joints caused by amount of solder in dual-wave soldering.

4.1.2 Solder joint profiles for nickel barrier termination / silver-palladium / silver-platinum
termination - reflow soldering

In case of:
Ni barrier
Good solder joint MLV0196-B-E Too much solder
Pad geometry too large KKEQO71-A-E
Please read Cautions and warnings and Page 70 of 81
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In case of:

AgPd/AgPt
Ni-Barrier

Poor wetting KKEOOT2-1E Good solder joint KKEQ070-2-E

Good and poor solder joints caused by amount of solder in reflow soldering.

5 Conductive adhesion

Metal particles

Polymer

KKE0285-S-E

Substrate

Attaching surface-mounted devices (SMDs) with electrically conductive adhesives is a commer-
cially attractive method of component connection to supplement or even replace conventional sol-
dering methods.

Electrically conductive adhesives consist of a non-conductive plastic (epoxy resin, polyimide or
silicon) in which electrically conductive metal particles (gold, silver, palladium, nickel, etc) are em-
bedded. Electrical conduction is effected by contact between the metal particles.

Adhesion is particularly suitable for meeting the demands of hybrid technology. The adhesives
can be deposited ready for production requirements by screen printing, stamping or by dis-
pensers. As shown in the following table, conductive adhesion involves two work operations fewer
than soldering.

Reflow soldering Wave soldering Conductive adhesion
Screen-print solder paste Apply glue dot Screen-print conductive adhesive
Mount SMD Mount SMD Mount SMD

Predry solder paste Cure glue Cure adhesive

Reflow soldering Wave soldering Inspect

Wash Wash

Inspect Inspect

Please read Cautions and warnings and Page 71 of 81
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A further advantage of adhesion is that the components are subjected to virtually no temperature
shock at all. The curing temperatures of the adhesives are between 120 °C and 180 °C, typical
curing times are between 30 minutes and one hour.

The bending strength of glued chips is, in comparison with that of soldered chips, higher by a fac-
tor of at least 2, as is to be expected due to the elasticity of the glued joints.

The lower conductivity of conductive adhesive may lead to higher contact resistance and thus re-
sult in electrical data different to those of soldered components. Users must pay special attention
to this in RF applications.

6 Solderability tests

Test Standard | Test conditions Test conditions Criteria/ test results
Sn-Pb soldering Pb-free soldering

Wettability IEC Immersion in Immersion in Covering of 95% of

6