Innovative Service Around the Globe IAG Eo

DATA SHEET

SURFACE-MOUNT CERAMIC

MULTILAYER GHIP VARISTORS

VR0402/0603/0805/1206
33VTO 10V

RoHS compliant & Halogen Free

YAGEO
Phicomp
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YAGEO Phicomp

Product specification E
= [e]
| Surface-Mount Ceramic MULTILAYER CHIP VARISTORS | vk | 0402t 1206 | 33Viot10v |

SCOPE

This specification describes chip
varistors with lead-free terminations.

APPLICATIONS

e Consumer electronic equipment

e Telecommunications
e Notebook
[ )

Electronic data processing

e Excellent clamping voltage

e Excellent energy dissipation
capability

Quick response time (<In sec.)
Adjustable capacitance values
High reliability

High transient current capability

Symmetrical voltage-current
characteristics

ORDERING INFORMATION=-GLOBAL PART NUMBER, PHYCOMP
CTC & 12NC

All part numbers are identified by the series, size, tolerance, TC material,
packing style, voltage, process code, termination and capacitance value.

YAGEO BRAND ordering code
GLOBAL PART NUMBER (PREFERRED)

VRS xxXxXX X R XXX XXX X
n @ G @ 6

(1) SIZE — INCH BASED (METRIC)

0402 (1005)
0603 (1608)
0805 (2012)
1206 (3216)

(2) TOLERANCE
K=+10%
L=+15%

M= +20%

S = Normal range

(3) WORKING VOLTAGE

2 significant digits+number of zeros
The 3rd digit signifies the multiplying factor, and letter R is decimal point
Example: 33R=33x 10" =33V, 111 =1Ix 10" =110V

(4) CAPACITANCE VALUE

2 significant digitstnumber of zerosThe 3rd digit signifies the multiplying factor, and
letter R is decimal point
Example: 121 = 12 x 10" = 120 pF

(5) PROCESS CODE

N = Normal

A = Automotive
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CONSTRUCTION

Lead Free terminations, NiSn terminations

terminations Ni/Sn

Surface mount multilayer surge suppressor
glass layer

Very short response time (<1.0 nsec) r

Bidirectional clamping electrodes Ag/Pd L

Low capacitance for high frequency applications /
Very low leakage current

YNM0042

ceramic material ZnO

—Fig. I Cross-section of a multilayer capacitor

DIMENSION
Table | For outlines see fig. 2 OUTLINES
TYPE |_I (mm) W (mm) T (MM) L2 J L3 (mm) L4 (mm) For dimension see Table |
min. max. min.
0402 1.0+0.10 0.5 £0.10 0.5 £0.10 0.15 0.30 0.40
0603 1.6 £0.20 0.8 £0.10 0.8 £0.10 0.20 0.60 0.40 ii — 7
0805 2.0+0.10 .25 £0.10 0.85 +0.10 0.25 0.75 0.55 e
1206 32 +0.15 1.6 £0.15 0854010 025 0.75 1.40 % ol F
I
~Fig.2 Surface mounted multilayer
ceramic capacitor dimension
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| Surface-Mount Ceramic MULTILAYER CHIP VARISTORS | VR | 0402 co 1206

ELECTRICAL CRHARACTERISTICS

Table 2 Size 0402

Product specification i
[e]
33Vio 110V D‘

VARISTOR/ MAX. WORKING  CLAMPING PEAK LEAKAGE CURRENT  CAPACITANCE
PART NUMBER  BREAKDOWN VOL. VOL.  VOL@IA  CURRENT R.T. (15~35 °C) @ IV (RMS)

DC @ImA D.C (max.) 8/20 uS (max.) 8/20 uS (max.) Voltage  Current IKHz IMHz
VRS04025R55R220N IOV~ 14V 55V 2V 2A 3V 3uA 22pF  12pF
VRS0402SR55R330N OV~ 14V 55V 2V 4A 3V 3pA 33pF  20pF
VRS04025R55R500N IOV~ 14V 55V 2V 6 A 3V 3uA  50pF  30pF
VRS0402SR55R 101N 10V~ 14V 55V 2V 10 A 3V 3pA 100 pF 60 pF
VRS0402MR55R 101N 72V ~ 108V 55V 15V 10 A 3V 3pA 100 pF 60 pF
VRS0402MR55R20IN 72V ~ 108V 55V 15V I5A 3V 3pA 200 pF 130 pF
VRS0402MR55R361N 72V ~ 108V 55V 15V 20 A 3V 3pA 360 pF 220 pF
VRS0402MR55R48IN 72V ~ 108V 55V 15V 20 A 3V 3pA 480 pF 290 pF
VRS0402MR55R651N 72V~ 108V 55V 14V 30 A 3V 3pA 650 pF 390 pF
VRS0402KR090500N 108V ~ 132V 9V 2V 6 A 3V 3uA 50pF  30pF
VRS0402LR09020IN 102V~ 138V 9V 2V 15 A 3V 3pA 200 pF 120 pF
VRS04025R [40500N I8V ~24V 14V 38V 7A 3V 3uA  50pF  30pF
VRS04025R140101N 18V ~24V 14V 38V I5A 3V 3pA 100 pF 60 pF
VRS04025R140121IN I8V ~24V 14V 38V I5A 3V 3uA  120pF  72pF
VRS0402MR140161N 144V ~216V 14V 35V 20 A 3V 3pA 160 pF 96 pF
VRS0402KR14016IN 162V ~ 198V 14V 33V 20 A 3V 3pA 160 pF 96 pF
VRS0402LR14025IN 153V ~207V 14V 33V 20A 3V 3pA 250 pF 150 pF
VRS04025R180010N 90V~ 135V 18V 250 V N 3V 03 pA | pF
VRS04025R 180030N 50V ~ 80V 18V 130 V I A 3V, 03pA  3pF  2pF
VRS04025R 180050N 50V ~ 80V 18V 130 V 2A 3V, 03pA  5pF  3pF
VRS04025R 180100N 24V ~32V 18V 50 V 3A 3V, 03pA  10pF  55pF
VRS04025R 180150N 24V ~32V 18V 50V 3A 3V, 03pA  I5pF  9pF
VRS04025R 180270N 24V ~32V 18V 50V 4A 3V 03pA  27pF  I5pF
VRS04025R [80400N 24V ~32V 18V 50V 4 A 3V 03pA  40pF  22pF
VRS04025R 180500N 24V ~32V 18V 50V 4A 3V 03pA  50pF  30pF
VRS0402KR 180820N 206V ~264V 18V 45V 10 A 3V 03pA  82pF  S50pF
VRS04025R180121IN 24V ~32V 18V 50V I5A 3V 03pA 120pF  72pF
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ELECTRICAL CHARACTERISTICS

Table 3 Size 0603

Product specification 3
[e]
33Vio 110V D‘

VARISTOR/ MAX. WORKING  CLAMPING PEAK LEAKAGE CURRENT  CAPACITANCE
PART NUMBER  BREAKDOWN VOL. VOL.  VOL@IA  CURRENT R.T. (15~35 °C) @ IV (RMS)

DC @ImA D.C (max.) 8/20 uS (max.) 8/20 uS (max.) Voltage  Current IKHz IMHz
VRS0603MR33R 152N 5V~7V 33V 12V 30A 3V 5 uA 1,500 pF 900 pF
VRS0603SR55RI8IN 0V~ 14V 55V 20V 20A 3V 3pA 180 pF 100 pF
VRS0603MR55R30IN 72V~ 108V 55V 15V 30A 3V 3uA 300 pF 180 pF
VRS0603MR55R361N 72V~ 108V 55V 15V 30 A 3V 3uA 360 pF 180 pF
VRS0603SR55R47IN 0V~ 14V 55V 19V 30A 3V 3uA 470 pF 280 pF
VRS0603MR55R68IN 72V~ 108V 55V 15V 30A 3V 3pA 680 pF 410 pF
VRS0603MR55R751N 72V~ 108V 55V 15V 30 A 3V 3uA 750 pF 450 pF
VRS0603MR55R90IN 72V~ 108V 55V 15V 30A 3V 3pA 900 pF 540 pF
VRS06035R090090N 18V ~ 24V 9V 36V 3A 3V 3pA 9pF  55pF
VRS0603LR 14036 IN 153V ~207V 14V 33V 30 A 3V 3pA 360 pF 216 pF
VRS0603SR 180030N 50V ~80V 18V 130 V I A 3V 03pA 3pF  2pF
VRS06035R 180050N 50V ~80V 18V 130V 2A 3V. 03pA  5pF  3pF
VRS0603SR [80100N 24V ~32V 18V 50V 5A 3V, 03pA  10pF  6pF
VRS06035R 180150N 24V ~32V 18V 50 V 3A 3V, 03pA  I5pF  10pF
VRS0603SR180121IN 24V ~32V 18V 50V 20 A 3V, 03pA  120pF  72pF
VRS0603KRI18015IN 216V ~264V 18V 44V 20 A 3V, 03pA I50pF 90 pF
VRS0603KR18030IN 216V ~264V 18V 44V 20A 3V, 03pA 300pF 180pF
VRS0603KR22024IN 243V ~297V 2V 46V 20 A 3V 03pA 240pF 144 pF
VRS0603KR26025IN 297V ~363V 26V 58 V 20A 3V 03pA 250 pF 160 pF
VRS0603KR30012IN 351V~ 429V 30V 70V 20 A 3V, 03pA  120pF  72pF
VRS0603KR31016IN 3501V ~429V 31V 70V 20A 3V, 03pA  160pF 96 pF
VRS0603KR38010IN 423V ~517V 38V 85V 15 A 3V, 03pA 100pF  60pF
VRS0603KR450800N 504V ~ 616V 45V 100 V 10 A 3V, 03pA  80pF 48 pF
VRS0603SR[11300N 130V ~ 160V 110V 300 V 5A 3V, 03pA  30pF  I8pF

Table 4 Size 0805

VARISTOR/ MAX. WORKING  CLAMPING PEAK LEAKAGE CURRENT  CAPACITANCE
PART NUMBER  BREAKDOWN VOL. VOL.  VOL@IA  CURRENT R.T. (15~35 °C) @ IV (RMS)

DC @ImA D.C (max.) 8/20 uS (max.) 8/20 uS (max.)  Voltage Current IKHz IMHz
VRSO805MRS5R 112N 72V~ 108V 55V 18V 40 A IV 35uA 1,100 pF 660 pF
VRS0805MR55R302N 72V~ 108V 55V 175V 120 A IV 35uA 3,000 pF 1,800 pF
VRS0805MR55R701N 72V~ 108V 55V 17V 30 A IV I0uA  700pF 420 pF
VRS0805LR12055IN 136V~ 184V 12V 27V 40 A IV 25uA  550pF 330 pF
VRS0805KR140601N 162V~ 198V 14V 29V 40 A Y I5uA 600 pF 360 pF
VRS0805KR18055IN 216V ~264V 18V 9V 100 A IV 10uA 550pF 330 pF
VRS0805SR300161N 37V ~46V 30V 72V 30A Y, IOuA  160pF 96 pF
VRS0805KR38020IN 423V ~517V 38V 77V 80 A IV 10uA  200pF 120 pF
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| Surface-Mount Ceramic MULTILAYER CHIP VARISTORS | VR | 0402 co 1206

ELECTRICAL CHARACTERISTICS
Table 5 Size 1206

s
10

33Vio 110V

VARISTOR/ MAX. WORKING  CLAMPING PEAK LEAKAGE CURRENT CAPACITANCE
PART NUMBER BREAKDOWN VOL. VOL. VOL@IA CURRENT R.T. (15~35 °C) @ 1V (RMS)
DC @ImA D.C (max.) 8/20 uS (max.) 8/20 uS (max.)  Voltage Current |KHz IMHz
VRSI206MR180901N 192V ~288V 18V 50V 150 A 3V, 03pA 900 pF 540 pF
VRSI206KR380501N 423V ~517V 38V 77V 180 A 3V 03pA  500pF 300 pF
VRS12065R4201 12N 46V ~ 60V 9V 92V 180 A 3V 03pA 1,100 pF 660 pF
STANDARD TESTING CONDITION
I. Temperature: 15 °C to 35 °C
2. Humidity: 25% RH to 85% RH
3. Atmospheric pressure: 86 to 106 kPa
ESD (ELECTROSTATIC DISCHARGE) TEST
ESD discharge circuit according to IEC 61000-4-2
100 MQ 330 Q
—1 . —1 " .
High voltage source/QD/ 150 pF Device under test

Fig. 3 ESD discharge circuit diagram

SCV002

SPECIFICATION OF ELECTROSTATIC DISCHARGE (ESD) TEST:
According to standard EN 61000-4-2, up to 8 KV direct contact (contact discharge)

THICKNESS CLASSES AND PACKING QUANTITY

Table 6
TAPE WIDTH @180 MM /7 INCH
SIZE CODE THICKNESS CLASSIFICATION QUANTITY PER REEL (PAPER)
0402 0.5 +0.03 mm 8 mm 10,000
0603 0.8 £0.1 mm 8 mm 4,000
0805 0.85 0.1 mm 8 mm 4,000
1206 0.85 £0.1 mm 8 mm 4,000
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METHOD OF MOUNTING

For normal use the varistor may be mounted on
printed-circuit boards or ceramic substrates by applying
wave soldering, reflow soldering (including vapour
phase soldering) or conductive adhesive in accordance
with CECC 00802 classification A. For advised
soldering profiles see Figs 4, 5, and 6.

Product specification 1
[e]
33Vio 110V D‘

An improper combination of soldering, substrate and
chip size can lead to a damaging of the component. The
risk increases with the chip size and with temperature
fluctuations (>100 °C). More detailed information is

available on request.

—-— SCV004

o

Fig. 4 Reflow soldering

L0 e e e s s
50 100

Typical values (solid line)  Process limits (dotted lines)

150 200 250
t(s)
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10s
T B — |-—
0 J scvoos
250 7 235°C to 260 °C second wave
200 first wave
150 ~ 200 K/s

| 100°C to 130°C

forced
cooling

50

L e s e s N N N N
0 50 100 150 200 t(s) 250

Typical values (solid line)
Process limits (dotted lines)
The capacitors may be soldered twice in accordance with this method if desired

Fig.5 Double wave soldering

300
T ] scvoos
(°C) ]
250 20t040s
1 2s°¢ .. oL
200
1 - 180c
150
E 130 °C forced
- cooling
- external preheating
1 100 °C
100 -——————"———————f
B internal preheating,
7 e.g. by infrared,
50: max. 2 K/s
0\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
0 50 100 150 200 250

Typical values (solid line)  Process limits (dotted lines) te

~Fig. 6 Vapour phase soldering
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TESTS AND REQUIREMENTS

Table 7 Test procedures and requirements

VR | 0402 to 1206

Product specification Z
[e]
33Vio 110V D‘

TEST TEST METHOD PROCEDURE REQUIREMENTS
Capacitance CECC4200  [ECIO51  f=1KHz/ | MHz > 5 pF: £30% at 1KHz
4.6 47 Measuring voltage | Vrms at 25 °C 3 pFto 5 pF: +80% / -20% at |KHz
< 3 pF: +80% / -20% at |MHz
Bond strength 4.9 4.10 To be soldered on the glass-epoxy No visible damage
of plating on (thickness 1.6 mm), the load shall be put on
end face the board bends | mm
Solderability 4.10 4.11 Unmounted chips completely immersed for ~ The termination should be well tinned
2 £0.5 seconds (dipping time) in a solder
bath at 235 £2 °C
Resistance to ~ 4.10.2 4.12 Solder bath temperature: 260 £5 °C [AVIMmA/VImA | <10%
soldering heat Dipping time: 10 £0.5 seconds
Rapid change ~ 4.12 4.13 5 cycles with following detail [AVIMA/VImA | <10%
of temperature 30 minutes at -40°C
30 minutes at +85 °C
Damp heat 4.17 4.18 Duration and conditions: [AVIMA/VImA | <10%
with U, load 500 £12 hours at 40 +2 °C
90 to 95% RH; U, applied
Endurance 4.19 420 Duration and conditions: [AVIMmA/VImA | <10%
500 £12 hours at 85 °C; U, applied
Endurance at 420 420 Duration and conditions: [AVIMA/VImA | <I10%
upper category 1,000 £12 hours at 85 °C
temperature
Adhesion IEC 60384-1 A force of 2N applied for 10 seconds to the  No visible damage
4.34 line joining the terminations and in a plane
parallel to the substrate
Cold 425 Duration and conditions [AVIMA/VImA | <10%
temperature 1,000 £12 hours at -40 +£2 °C
storae
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REVISION HISTORY

REVISION DATE CHANGE NOTIFICATION DESCRIPTION
Version | Jul 22,2010 - - Dimension updated
VersionO0  Jun 08,2010 - - New
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




