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Application Notes
@ Line protection

METAL OXIDE VARISTORS

Transient voltage surge suppressors

Line to Line protection Line to Line and Line to Ground protection
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VCR| Line \oltage [Part Number VCR| Line Voltage |Part Number
DC 12V VCR[][]D220K VCR[][]D431K
DC 24V VCR[_|[]D390K DC 120v |VCR[ ][ ]D471K
VCR[ [ ID221K VCR[][ID751K
VCR1 AC 120V VCR[ [ ]D241K \/CR1 Or higher varistor voltage
VCR[ [ D271K AC 240V VCR[ ][ ID182K ***
VCR[ [ ]D431K VCR[ ][ ]D112K
o AC 240V VCR[ [ ID431K AC 380V Sgggher éalrészt&r voltage
£ VCR[J_JD431K L
= AC 240V VCR[ ] JD471K Notes o _
: VCR[ [ ID511K 1. When the 500V insulation Resistance test of the
2 IVCR3 circuits employing VCR is conducted, VCR shall be
2 AC 380V VCRL [ 1D821K removed after getting approval from the customer, or|
] AC 415V VCR[ ][ D911K VCR ** with the Maximum allowable Voltage
AC 480V VCR[ ][ D112K exceeding to test voltage shall be used.
Notes . When the 1000V withstanding voltage test is
1. Maximum operating voltage shall be lower conduct(iz(:. VC'?] shall be removeddgfter get:tlngl
than Maximum Allowable Voltage of VCR approval from the cuit’(c)m_er according to the relevant
2. VCRs with are recommended for single regulations. or VCR W-'th the Maximum
) . - . g allowable Voltage exceeding to the test voltage shall
phase,3 wire applications to withstand a be used
temporary over voltage caused by . to avoid Vcr failure caused by the ground fault,VCR
unbalanced load. o . ) >
with higher varistor Voltage listed in the table shall
be used for the AC 120V line to ground application.
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METAL OXIDE VARISTORS

Transient voltage surge suppressors

Application Notes
Switching surge protection, semiconductor protection and contact spark suppression

Caution:

Switching surge protection Semiconductor protection Contact spark suppression
L-j a o——{= = o ™
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E //./ o _r' o -| Maotor
- Selection examples Mote for selection
E. Voltage Part Number
& De 12V VCR..D220k
s Do 24V VCR..D390K 1.Tha Maxmium Allawable Valege of SR shall be highar
3 = than mazimum operating voltage at all times.
ﬁ D 100V VCR..D1561k 7 Energy handing capability(enargy or waltage rating) of VCR
VCR.D22k Shall be selected by studing switching surge energy from
thi inductive load
&| Aci20v VCR..D241k et
VCR.DZT1k

1.Refer to the mentioned caution described in power line protection.

2.The relation between surge current repetition and VCR ratings is drawn in the VCR's impulse life characteristics.

3.Capacitor connection in patroller VCR is recommended for a contact suppression.

Signal line and telephone line surge protection

Protection
Signal line Talephone line
SIG1 o -
ME2o—————
.‘E g 1 VCRZ /, Talephone
g m-*"%'_l I R & Equipment =
o COM. < 1 VCR1 %r VCR1
o Selection examples Selection examples
E‘ Signal Line \Voltage Part Number VCR Part Number
a
5 VCR([ | | |D130L VCR[ I D33K
o
E Do 12Vmax VCR || | |D220K VGR1 VCR [ D361K
H D 24Y VCR [ | I D330l
- De 48V VCR|[ | | |DE20K VCR2 VCR[ [ ID161K
De 100V VCR| | | |D201L

Note: VCR has relatively high capacitance, special attention shall be paid for it in high frequency circuits.

Caution: Refer to the power line protection.
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Application examples Note for selection
Protected circuit Location Part Number
VCRO5D[ K
Indoor VCRO7DL K
Home VCR10D[ K
. Appliances VCRO7D[_ | K
g Outdoor VCR10D[ K
b VCR14D[ [ [ K The special using conditions of the
5 VCROTDL [ K individual protected circuit shall be taken
B into account for VCR selection in addition
ﬁ Indoor VCRIODLIL LK to the general selection procedure.
& |Communications VCR14D[ [ K
Measurements Controls VCR10D[ [ K
Outdoor VCR14D[ K
VCR20D[ K
. . VCR14D[ K
Consumer industrial Indoor, Outdoor VCR20D[ [ [ K
CAUTION:

1.A Surge excess of the specified Maximum Peak Current may cause short circuit or mechanical damage. The

following measures are recommended.
O—— A

VCR

N

Protected

Power line cireuit

&

o

VCR2

Ho N

(1)Location of the over current protector (circuit breaker or current fuse)shall be in the power line to the circuit

(Location A) or in series with VCR (Location B).

Part Number | VCRO5D[ ][ ][ ]K | VCRO5D[ | ] K | VCRO5D[_J[ ][ JK | VCRO5D[ | ][ JK | VCRO5D[ J K
Fuse rating 1to0 2A 2t0 3A 3to5A 5 to 10A 5 to 15A

(2)It is recommended that a fuse listed in the table shall be put in location A or B.

(3)In case that VCR is used in line to ground, the ground fault circuit interrupter shall be applied in location A or thermally
coupled fuse shall be applied in location C.
(4)VCR shall not be used near the flammable materials.
2.When VCR is molded at en-used, molding resin materials shall be carefully selected, otherwise VCR’s long-term stability
could degrade.
3.VCR shall not be used near heat generating device and free from direct sunlight. VCR shall be used within the specified
Operating Temperature Range.
4.\V/CR shall be free from dust, metal power, and dew and sea wind. A protective box is recommended to
prevent the unit from those.
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Application Notes

MODEL
NUMBER
5mm

MODEL
NUMBER
7mm

MODEL
NUMBER
10mm

MODEL
NUMBER
14mm

MODEL
NUMBER
20mm

2 piEfe

Recommended Applications

VCR-05D180L

VCR-05D220L

VCR-05D270L

VCR-05D330L

VCR-05D390L

VCR-05D470L

VCR-05D560L

VCR-05D680L

VCR-07D180L

VCR-07D220L

VCR-07D270L

VCR-07D330L

VCR-07D390L

VCR-07D470L

VCR-07D560L

VCR-07D680L

VCR-10D180L

VCR-10D220L

VCR-10D270L

VCR-10D330L

VCR-10D390L

VCR-10D470L

VCR-10D560L

VCR-10D680L

VCR-14D180L

VCR-14D220L

VCR-14D270L

VCR-14D330L

VCR-14D390L

VCR-14D470L

VCR-14D560L

VCR-14D680L

VCR-20D180L

VCR-20D220L

VCR-20D270L

VCR-20D330L

VCR-20D390L

VCR-20D470L

VCR-20D560L

VCR-20D680L

@ Protection of various
kinds of semiconductors

@ Protection of automobile
equipment

@ Absorption of switching
surge from various kinds
of relays and electro
-magnetic valves (DC
below 48V)

@ Protection of electrostatic

@ Discharge

@ Cellular phone #fi

T B

g IF }—%{f"{

@ DC48V I'| ™ itk 1§{§‘v[l
Sl | %pr =

T FP [ﬁi%

A FH ST

@ [T R

VCR-05D820K

VCR-05D101K

VCR-05D121K

VCR-05D151K

VCR-07D820K

VCR-07D101K

VCR-07D121K

VCR-07D151K

VCR-10D820K

VCR-10D101K

VCR-10D121K

VCR-10D151K

VCR-14D820K

VCR-14D101K

VCR-14D121K

VCR-14D151K

VCR-20D820K

VCR-20D101K

VCR-20D121K

VCR-20D151K

@ Telephone. Communication
line (DC 48V)
F“’ﬁf'ﬁk '].dc48v 3 ﬂ]fl[ﬂljg"
]

VCR-05D181K

VCR-05D201K

VCR-05D221K

VCR-07D181K

VCR-07D201K

VCR-07D221K

VCR-10D181K

VCR-10D201K

VCR-10D221K

VCR-14D181K

VCR-14D201K

VCR-14D221K

VCR-20D181K

VCR-20D201K

VCR-20D221K

@ AC 100V Line-Line
Applications (Japan)

@ AC 100V FEfieH] |
(F4)

VCR-05D241K

VCR-05D271K

VCR-05D3011K

VCR-07D241K

VCR-07D271K

VCR-07D3011K

VCR-10D241K

VCR-10D271K

VCR-10D3011K

VCR-14D241K

VCR-14D271K

VCR-14D3011K

VCR-20D241K

VCR-20D271K

VCR-20D3011K

@ AC 100V to 120V.
Line-Line
Applications(Japan.,U.S.,
Canada)

.AClOO ~120V ?':}”Flﬂ IS

(AR G I-EN
=)

VCR-05D331K

VCR-05D361K

VCR-05D391K

VCR-07D331K

VCR-07D361K

VCR-07D391K

VCR-10D331K

VCR-10D361K

VCR-10D391K

VCR-14D331K

VCR-14D361K

VCR-14D391K

VCR-20D331K

VCR-20D361K

VCR-20D391K

@ Telephone Line
Application (250V
Insulation Resistance Test
Applicable)

Euﬁf,)ﬁé\k 1(250V seiage s i
y
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Application Notes

MODEL
NUMBER
5mm

MODEL
NUMBER
7mm

MODEL
NUMBER
10mm

MODEL
NUMBER
14mm

MODEL
NUMBER
20mm

2RI

Recommended Applications

VCR-05D431K
VCR-05D471K

VCR-07D431K
VCR-07D471K

VCR-10D431K
VCR-10D471K

VCR-14D431K
VCR-14D471K

VCR-20D431K
VCR-20D471K

® AC200/220V Line-Line
Applications

® ACIL00V to 220V.
Line-Ground Applications

® AC200. 220V Fr:i’—ﬁla il
T;E\HJ

e AC 100 to 220V ?jﬁﬁﬁ
TSR |

VCR-10D561K
VCR-10D621K
VCR-10D681K

VCR-14D561K
VCR-14D621K
VCR-14D681K

VCR-20D561K
VCR-20D621K
VCR-20D681K

® AC240V Line-Line
Applications (U.S.,
Australia, Middle East
Countries)

® AC 240V ﬁﬁqﬂ'ﬂfyl |
CRUBS! ~ l1jl ~ o ST

VCR-10D561K
VCR-10D561K
VCR-10D561K

VCR-14D561K
VCR-14D561K
VCR-14D561K

VCR-20D561K
VCR-20D561K
VCR-20D561K

® AC380V,Line-Line and
line-ground Applications

® AC 380V ﬁﬁqﬁ'ﬂ@l |
o R Rl |

VCR-10D911K

VCR-14D911K

VCR-20D911K

® AC 415V,Line-Line and

line-ground Applications
® AC 415V Yt EE" |
0 R S e |

VCR-10D102K
VCR-10D112K

VCR-14D102K
VCR-14D112K

VCR-20D102K
VCR-20D112K

® AC 480V.Line-Line and
line-Ground Applications
® AC 480V FHyRiFsH] |

T e |

VCR-14D182K

VCR-20D182K

@ Line Ground Application
(For AC
1200V  Withstanding Test)

V“EH

® AC 1200V e sy p]

Select of fuse in conformity to VCR Varistor
*F[12f e[S M&?ﬂ& 4 fl Eﬁ If conform with diameter:

Part No. VCF\’_ VCR_ VCR_ VCR_ VCR_
05D series 07D series 10D series 14D series 20D series
Fuse rating 1to2A 2t03A 3t05A 3t010A 5t015A
FFZ L e 1[5 B8  ne ]’j!;’l%——’iﬁ@?[ﬂﬁ If conform with Max. Peak current:
'\é'/% Zesail‘ t(i:r‘;g‘at) Up to 500 501 to 2000 2001 to 6000
Fuse rating(A) 3 5 10
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