Ceramic Type

Introduction

SAMWHA disc ceramic capacitors are designed and produced to offer the user capacitors with high
reliability and small size.

With wide selection of temperature characteristics and voltage ratings, the user can make use for in various
circuit application.

% Special specification like a Automobile, Medical, Military, Aviation should be discuss with our sales representative

How to Order

ITTITN 7799

i} Style & Class

AC250/400V(Testing Voltage : AC4000V)
AC250(Testing Voltage : AC2500V)

Temperature Compensating Type

EK High Dielectric Type

Temp. Char.

NPO (0 60) Y5P (+10%~-10%)

SL (+350 - -1000) Y5R (+15%--15%)
N N4700 (-4700+ 1000) Y5U (+22%-~-56%)
Y5V (+22%--82%)

Rating Voltage

o o T e - B
3D 2KV 4 12kV 26 400V

3F 315KV ac 15KV

5 63kV 4D 20V

LD sAMWHA CAPACITOR
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E1 Capacitance

(in picofarads) The first two digits indicate significant digits. The 3rd digit indicate the number of zero following.
R denotes decimal.
Ex.) 100 =10 x 10° = 10pF

102 =10 x 10? = 1000pF

Cap. Tolerance

] +5% M +20%
K +10% 74 -20%~+80%

[3 Disc Diameter

] Lead Variation F Out-Kink type
" Taping Type K In-Kink type
Flat Pack S Straight type

R/A Parallel type
W/L | OutKink Short type

K Out-Kink Long type
N Straight Short type

B Bulk s
S Straight Long type In-kink  Outkink
2 EaElelSHon ype Forming(Kink) Type
R Parallel Long Type

El Lead Spacing & Pitch of Component

50 i T 127 5 50

5
7 75 15.0 7 15
8 75 30.0 1 10.0
9 75 254
1 10.0 25.4/15.0

2/3 10.0 30.0

DISC Ceramic Capacitors



CLASS || High Dielectric Constant Ceramic Capacitors

Specification
Temp . Range : -25 ~ +85°C(Y class)
Capacitance : Measured at 1kHz, 1 Vrms and 20°C £2°C

Temp. Char.

20

Testing Voltage . —|
RV 1~2kvDC 3kvDC  4~kvDC I P 7 \\ =N ivse)
TV RV x2 RVx175 RVx15 g 2 — \
. : : : T ST \N
Insulation Resistance : Min 10,000MQ at 500 V DC for Tminute £ -0 AN
8 **—/L**‘JY*:
Dissipation Factor(tans) 60 7 X R
s T e .f%‘;- !
R S R e -80 \F(YEV)
tané 2.5% 25% 5.0%
-30 -20 -10 0 10 20 30 40 50 60 70 80 90
— Temperature (*C)
L] L] )
DC High Voltage Ceramic Capacitors
High Voliage Ceramic Capacﬂor (Epoxy Coated Ceramic Capacitor)
f Q:pﬁdinnee(ﬂ | mmenﬂnnﬂmm) 37: Part No. .
. mm . vsum _- mm x Fx10 ﬁdim _Mowioorder) | -
100, 120, 150, 180,220, 270,
i s g g 1000 | 1000,2200 | 63 | 50 | 50 | 050 |EKAAAAAAO6AAA
820, 1000, 1200, 1500 4700 | 80 | 50 | 50 | 050 |EKA3AAAAAOBAAA
63<D<9.0
KV | 1800, 2200 2200 10000 | 100 | 50 | 50075) | 050040) | EKa3AAAAANAAA |
DC | 2700, 3300 4700 125 | 50 | 50(75) | 050060) | EKA3AAAAATAAA
22000 | 130 | 50 |75(100)| 060 |EKAZAAAAATRAAA
3900, 4700 10000 140 | 50 |75(100)| 060 |EKA3AAAAAMAAA | D100
5600, 6800 160 | 50 |75100) 060 |EKa3Aaaaaléana
100, 520,450, 160, 230, 1000,2200 | 63 | 50 | 50 | 050 |EKAIDAAAAGSAAA
270, 330, 390, 470, 560
680, 820, 1000 1000,2200 80 | 50 | 75 | 060 |EKA3DAAAAGBAAA | EZ
1200, 1500 4700 4700 | 100 | 50 | 50(7.5) 050(060) | EKa3DAAAATOAAA
2KV
DC | 1800, 2200,2700 6800,10000 | 125 | 50 | 75(100)| 060 |EKA3DAAAATRZAAA
3300, 3900 140 | 50 |75(00)| 060 |EKADAAAAMAAL | o
4700 10000 160 | 50 |75100) 060 |EKa3DaaAAlAAA
5600 180 | 50 | 75(100)| 060 |EKADAAAAIBAAA
6800 200 | 50 |75(100)| 060 [EKA3DAAAAAAA




. Ceram'cr o

DC High Voltage Ceramic Capacitors

High Voltage Ceramic Capacitors(Epoxy Coated Ceramic Capacitors)

100, 120, 150, 180,220, 270,

o it e e 1000 80 | 60 |75(100) 060 |EKASFAAAADBAAA
680 1500 100 | 60 |75100)| 060 |EKANFAAAAINAAA
10 | 60 |75(00) 060 |EKaFasaaliana
s15cy | 820,1000 200 | 4700 | 125 60 |75(00) 060 |EKaFasaazaaa |t
DC 4800 130 | 60 |75(100)| 040 |EKAFAAAABBAAA
1200, 1500 3300,4700) 10000 | 140 | 60 |75(100) 060 | EKANFAAAAMAAA
1800, 2200 150 | 60 |75(100) 060 |EKAFasAAlsAAA | D100
2700 160 | 60 |75(100)| 060 |EKASFAAAAISAAA
3300 160 | 60 |75(100) 060 |EKAFAAAAIBAAA
e 1000 1000 | 80| 70 & 100 | 060 |EKAZIAAAAOBAAA
330, 470
BKY
1500 90 | 70 | 100 | 060 |EKADAAAADIAAA 6355200
(’g?’ 1000 200 | 22004700 | 125 | 70 | 100 | 060 |EKaRAaAAARAAA
3300 40| 70 | 100 | 060 |EKAZIAAAAMAAA
3300, 3900 55| 70 | 100 | 060 |EKaZIaaaalsAAA | b3i0o
10000 |200| 70 | 100 | 060 |EKABIAAAA2AAA

DISC Ceramic Capacitors



Low Loss Ceramic Capacitors (SL & R Series)

Specification

Temp . Range: -25 ~ +85C

Operating Temperature Range : -25 ~ +125°C

Capacitance : Measured at IMHz, 1 Vrms and 20°C + 2°C(SL type)
Measured at 1kHz(R type), 1 Vrms and 20°C + 2°C(R type)

Testing Voltage

_ Rating Voltage (RV) 1-2kV DC 3.15kV DC 63kV DC
~ Testing Voltage (T.V) RV x2 RV X175 RVX15
Insulation Resistance : Min 10,000MQ at 500 V DC for Tminute
Temperature Characteristics & Dissipation Factor(tans) / Q
Change Rate (20 ~ +85°C) +350 - -1000ppm/°C it g)uinn
(-25 ~ +125°C) +15 ~ - 30%
30pF and over : 1000min
Q/DF 0.2%max
Less than 30pF : 400+(20xC) min.
‘3% ;@1;9‘232272; %7 120;:];2% ﬁ 63 | 50 5.0 050 | EAABAAAAADGAAA
470 70 | 50 50 050 |Eaa3AaAAA07AAA
56, 62, 68, 75, 82, 91, 100 560, 680 80 | 50 5.0 050 |EAA3AAAAADBAAA
110, 120, 150 820, 1000 90 | 50 | 50/75 | 050/060 |EAABAAAAADALL | i
Ky | 180,200 1200 00| 50 | 5075 | 050/060 | EAABAAAAAINAAL
DC 1500 10| 50 | 5075 | 050/060 | EAA3AAAAATIAAA
220, 240, 270, 300, 330 125| 50 | 50/75 | 050/060 | EAAZAAAAATZAAA
390, 430, 470 1800, 2200, 2700 | 140 | 50 10.0 060 |Ean3Aanaatdana | O30
3300 150 | 50 100 060 |Ean3AAAAATBAAA
3900 1701 58 10.0 0.60 EAASAAAAATIAAA
4700 180 | 50 100 060 | EAA3AAAAAIBAAA
BOBDDHTN | o1 63| 50 | 50/75 | 050/040 |EAAIDAAAADIAAA
33,36, 39, 43, 47
150,220,270 | 70 | 50 | 50/75 | 050/060 |EAADAAAARBAAA | 335200
ffg 51, 56, 62, 68, 75, 82, 100 330, 390 80 | 50 |50/75/100 | 050/040 | EAADAAAANNAAA
120, 150 90 | 50 |50/75/100 | 050/060 | EAADAAAAMAAA
470,560,680 | 100 50 |5.0/75/100 | 050/0.40 | EAA3DAAAAIAAA | o OC
180, 200, 220 820, 1000 1.0 | 50 |5.0/7.5/100 | 050/0.60 | EAA3DAAAATAAA




High Voltage Ceramic Capacitors(Epoxy Coated Ceramic Capacitors)

240, 270

125

5.0

7.5/10.0

0.60

EAAIDAAAATRZAAA

300, 330, 360 135§ 50 7.5/10.0 0.60 EAAIBDAAAATBBAAA
2KV | 390,430,470 1200, 1500 145 | 50 | 75/100 0.60 EAAIDAAAAMAAA | 63<D<9.0
e 1800, 2200 150 | 50 10.0 0.60 EAADAAAAISAAA
2700 17.0 5.0 10.0 0.60 EAAIDAAAATAAA
3300 180 | 50 10,0 060 |Ean3DAAAABAAA | PF1O0
150, 180, 220,270 | 7.0 6.0 5.0/7.5 0.50/0.60 | EAAIFAAAADIAAA
3.5.6,10,12, 15,27 53 330, 390 80 | 6.0 5.0/7.5 0.50/0.60 | EAAFAAAADBAAA
— 82 470,560,680 | 100 | 60 | 7.5/10.0 0.60 EAASFAAAAAAA | 45opze0
DC 820, 1000 1251 6.0 7.5/10.0 0.60 EAAFAAAATRZAAA
1200, 1500 140 1 6.0 7.5/10.0 0.60 EAASFFAAAAMAAA
1800 160 6.0 10.0 0.60 EAASEAAAAWBAAR | "
2200, 2700 180 @ 4.0 10.0 0.0 EAABFAAAAIBAAA
150, 180, 220,270 | 7.0 6.0 7.5/10.0 0.60 EAAZIAAAADTAAA
3,56 330, 390 80 | 640 | 75/100 0.60 Eaa3laaaatBana
10,12, 15,22, 27, 33 9.0 6.0 7.5/10.0 0.60 EAABIAAAADIAAA
39 9.5 6.0 7.5/10.0 0.60 EAASJAAAADIAAA
54 470, 560, 680 10.0 | 6.0 7.5/10.0 0.60 EAASIAAAAIDAAA
63KV 63<D<9.0
DC 820, 1000 125 | 6.0 10.0 0.60 EAAJAAAANRAAA
100 130 | 6.0 10.0 0.60 EAASJAAAABAAA
120 1200, 1500 140 | 6.0 10.0 0.60 EAAZJAAAAMAAA  DZ100
150 50| 60 10.0 0.60 EAASIAAAABAAA
1800 160 | 6.0 10.0 0.60 EAASIAAAAIBAAN
2200, 2700 18.0 | 6.0 10.0 0.60 EAABJAAAAIBAAA

DISC Ceramic Capacitors
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Notices:

Caution(Rating)

1. Operating Voltage

When DC-rated capacitors are to be used in ac or ripple current circuits, be sure to maintain the Vp-p value of the
applied voltage or the Vi, which contains dc bias within the rated voltage range.

When the voltage is applied to the circuit, starting or stopping may generate irregular voltage for a transit period
because of resonance or switching. Be sure to use a capacitor with a rated voltage range that includes these
irregular voltages.

When using the series in a high-frequency and high-voltage circuit, be sure to read the
instructions in item 4.

Voltage ~ DVVoltage  DC+ACVoltage = ACVoltage  Pulse Voltage(1) = Pulse Voltage(2)

Positional /UU\
VO-p VO-p Vp-p Vp-p Vp-p -
Measurement ’J

2. Operating Temperature And Self-Generated Heat(Apply to B/E/F/SL/R char.)

Keep the surface temperature of a capacitor below the upper limit of its rated operating temperature range. be
sure to take into account the heat generated by the capacitor itself. When the capacitor is used in a high frequency
current, pulse current or similar current, it may self-generate heat due to dielectric loss. The applied voltage load
should be such that the capacitor's self-generated heat is within 20°C (5°C for SL Series) at an atmosphere
temperature of 25°C. When measuring, use a thermocouple of small thermal capacity-k of @0.1mm in conditions
where the capacitor is not affected by radiant heat from other components or surrounding ambient fluctuations.
Excessive heat may lead to deterioration of the capacitor's characteristics and reliability.

(Never attempt to perform measurement with the cooling fan running. otherwise, accurate measurement cannot

be ensured.)

3. Fail-Safe

When capacitor is broken, failure may result in a short circuit. Be sure to provide an appropriate fail-safe function
like a fuse on your product if failure would follow an electric shock, fire or fume.

Note : details information refer to approval sheet or contact engineer.



Safety Standard Recognized Ceramic Capacitors

Specification

Temp. Range : —25 ~ +85°C(Y class)

Operating Temperature Range : —-25 ~ +125°C

Capacitance : Measured at 1kHz, 1 Vrms and 20°C + 2°C (B, E, F type)
Measured at IMHz, 1 Vrms and 20°C + 2°C (O(=SL) type)

Testing Voltage

~ Rating Voltage (RV) 250 Vac 400Vac
Testing Voltage (T.V) : 2500 Vac 4000Vac
Insulation Resistance: Min 10 OUOMQ at 500V DC for 1 minute.

Dissipation Factor(tané‘)

tang/Q 30pF and over: 1000m|n Less than 30pF : 4UU+(20xC) min. 2.5% Max. 2.5% Max. 5.0% Max.

How to Order(Product Identification)
il Type

SC B 2E101 K 08 FF 7 A Temperature Characteristic

Voltage
‘ ‘ ‘ 1 ‘ 1 Capacitance

0 H B B © g Capacitance Tolerance

[ Disc Size
Packing and Lead Style
Sp ecification £l Lead Spacing & Pitch of Component
bl B e e nn s Meww

100, 150, 220, 330, 390, 470, 560 8.0
B i 680 9.0
820, 1000 10.0
| 1000 70

E ::gg 2200 15:1(:: SC101XI1(Y§

: | 3300 125 50 17050 00 e

| 3900 13.0 ' A @ SWC
sC 4700 140
j 3300 9.0
e | 4700 10.0
| 6800 1.0
10000 14.0

j 10,22, 33, 47 9.0 SC100K A

56 10.0 X1Y2

0(=SL)§ i - 70 | 100 0.60 0@2_5_9;

| A\ @ SWC

. B



100, 150, 220, 330, 390, 470, 560, 680

1000 8.0 SD10‘Ix l§ \A
1500 9.0

7.0 10.0 0.60 13

E | 2200 125 1o§_40_q_

. 3300 14.0 A\ @ SWC
3900, 4700 15.0

10, 22, 33, 47 9.5 SD560K A

56 105 X1Y1

1 6.0 10.0 0.60 b

=8 | v «Wé‘m

A\ @& SWC

EED sAmwHA CAPACITOR




Safety Standard Recognized Ceramic Capacitors

FF7 Type

Unit : mm
.= e w7 [ms [ w1 [ w2
Body Diameter D 63~140 |15.0~20.0 | 6.3~20.0 | 63~20.0
Bodly Thickness | T | 60max | 60max | 70max | 7.0 max
Lead Diameter | @d | 0.6+0.05|0.6+0.05|0.6 +0.05/06+0.05
Pich of sprocket Hole PO | 15.0+03 | 150403 | 127+03 |15.0+£03
Pitch of Component P | 150410 | 30.0+10 | 25.4+1.030.0+1.0
Lead Length from Hole Centerlead | P1 | 375410 375+10| 7.7+10 100+10
Lied Letginoron Hote P2 | 75415 | 75415 | 127415 | 150415
Center to Component Center
Lead Spacing F 75+10 | 75+1.0 | 10.0+1.0 |10.0+1.0
Deviation Along Tape LeftorRight | AS | 0+10 | 0+10 | 010 | 0£10
Deviation Across Tape AH | 0+£20 | 0+20 | 0+20 | 020
Carrier Tape Width W | 1805 | 180% | 1805 | 180
Hold Down Tape Width Wo | 80min | 80min | 80min | 8.0min
Position of Sprocket Hole Wi | 90+05 | 9.0+£05 | 9.0+05 | 9.0+£05
Hole Down Tape Position Wz | 30max | 3.0max | 3.0max | 3.0 max
Height of Component FromHole Center | H | 20027 | 20020 | 20050 | 2000
Lead-Wire Clinch Height Ho | 160+05 | 16.0+05 | 16.0+05 16.0+05
Diameter of Sprocket Hole @Do | 40+02 | 40+0.2 | 40+0.2 | 4.0+0.2
Total Taps Thickness ti 07+02 | 07402 | 07+02 | 07+02
Total Thickness. Tape and Lead Wire | t 17max | 1.7max | 1.7max | 1.7 max
Lead Wire Protrtsion Lx | 1.0max | 1.0max | 1.0max | 1.0max

SC Type : Rating Voltage AC 250V, X1 and
Y2 Testing Voltage AC 2500V

UL File No. E97754

VDE File No. 40015805

CSA File No. 2476563

cQc File No. 10001054594

KTL File No. SU03004-16001 / SU03004-16003
ENEC File No. ENEC Fl 2016053

SD Type : Rating Voltage AC 250/440V, X1
and Y1 Testing Voltage AC 4000V

UL File No. E97754

VDE File No. 40015804

CSA File No. 2476564

cQc File No. 10001054593

KTL File No. SU03004-16002 / SU03004-16004
ENEC File No. ENEC FI 2016053
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Notices:

Caution(Rating)

1. Operating Voltage
When DC-rated capacitors are to be used in AC or ripple current circuits, be sure to maintain the V., value of the
applied voltage or the Vg, that contains DC bias within the rated voltage range.
When the voltage is applied to the circuit, starting or stopping may generate irregular voltage for a transit period
because of resonance or switching. Be sure to use a capacitor with a rated voltage range that includes these
irregular voltages.

Voltage _ DVVoltage  DC+ACVoliage  ACVoltage  Pulse Voltage(1) Pulse Voltage(2)

Positional /\f\f\ C
VO-p VO-p Vp-p Vp-p Vp-p
Measurement J

2. Operating Temperature And Self-Generated Heat (Apply to B/E/F/SL char.)

Keep the surface temperature of a capacitor below the upper limit of its rated operating temperature range. Be
sure to take into account the heat generated by the capacitor itself. When the capacitor is used in a high frequency
current, pulse current or similar current, it may have self-generated heat due to dielectric loss. Applied voltage
load should be such that self-generated heat is within 20°C (5°C for SL) under the condition where the capacitor is
subjected to an atmospheric temperature of 25°C. When measuring, use a thermocouple of small thermal capacity-
K of @0.1mm under conditions where the capacitor is not affected by radiant heat from other components or wind
from surroundings. Excessive heat may lead to deterioration of the capacitor's characteristics and reliability.
(Never attempt to perform measurement with the cooling fan running. Otherwise, accurate measurement cannot

be ensured.)

3. Fail-Safe
1) Test Equipment
Test equipment for AC withstanding voltage should be used with the performance of the wave similar to
50/60Hz sine wave.
If the distorted sine wave or overload exceeding the specified voltage value is applied, a defect may be
caused.

2) Voltage Apply Method
When the withstanding voltage is applied, the capacitor's lead or terminal should be firmly connected to the
output of the withstanding voltage test equipment, and then the voltage should be raised from near zero to the
test voltage. If the test voltage without the raise from near zero voltage would be applied directly to capacitor,
test voltage should be applied with the zero cross. At the end of the test time, the test voltage should be
reduced to near zero, and then capacitor's lead or terminal should be taken off the output of the withstanding
voltage test equipment.
If the test voltage without the raise from near zero voltage would be applied directly to capacitor, the surge
voltage may rise, and therefore, a defect may be caused.



*ZERO CROSS is the point where voltage sine wave passes 0V. See the figure at below.

Voltage sine wave

ov

N

ZERO CROSS

4. Fail-Safe

When the capacitor is broken, failure may result in a short circuit. Be sure to provide an appropriate fail-safe
function like a fuse on your product if failure could result in an electric shock, fire or fuming.

FAILURE TO FOLLOW THE ABOVE CAUTIONS MAY RESULT, WORST CASE, IN A SHORT CIRCUIT AND CAUSE
FUMING OR PARTIAL DISPERSION WHEN THE PRODUCT IS USED.

Caution(Storage and Operating Condition)

Operating and Storage Environment.

The insulating coating of capacitors does not form a perfect seal; therefore, do not use or store capacitors in a
corrosive atmosphere, especially where chloride gas, sulphide gas, acid, alkali, salt or the like present. Also avoid
exposure to moisture. Before cleaning, bonding or moulding this product, verify that these processes do not
affect product quality by testing the performance of a cleaned, bonded or moulded product in the intended
equipment.

Store the capacitors where the temperature and relative humidity do not exceed -10 to 40 degrees centigrade and
15 to 85%. Use capacitor within 6 months after delivery, check the solderability after 6 months or more.

Caution(Soldering and Mounting)

1. Vibration and Impact.
Do not expose a capacitor or its lead wires to excessive shock or vibration during use.
Excessive shock or vibration may cause fatigue destruction of lead wires mounted on the circuit board. Please
take measures to hold a capacitor on the circuit boards by adhesive, moulding resin or another coating.

2. Soldering.
When soldering this product to a PCB/PWB, do not exceed the solder heat resistance specifications of the
capacitor. Subjecting this product to excessive heating could melt the internal junction solder and may result in
thermal shocks that can crack the ceramic element.
Soldering the capacitor with a soldering iron should be performed in the following conditions.
Temperature of iron-tip: 400 degrees C. max.
Soldering iron wattage: 50W max.
Soldering time: 3.5 sec. max.

101



3. Bonding, Resin Molding and Coating.

For bonding, molding or coating this product, verify that these processes do not affect the quality of the capacitor
by testing the performance of the bonded, molded or coated product in the intended equipment.

When the amount of applications, dryness/hardening conditions of adhesives and molding resins containing
organic solvents (ethyl acetate, methyl ethyl ketone, toluene, etc). are unsuitable, the outer coating resin of a
capacitor is damaged by the organic solvents and it may result, worst case, in a short circuit. The variation in
thickness of adhesive, molding resin or coating may cause outer coating resin cracking and/or ceramic element
cracking of a capacitor in a temperature cycling.

4. Treatment after Bonding, Resin Molding and Coating
When the outer coating is hot (over 100 degrees C.) after soldering, it becomes soft and fragile. Therefore, please

be careful not to give it mechanical stress.

FAILURE TO FOLLOW THE ABOVE CAUTIONS MAY RESULT, WORST CASE, IN A SHORT CIRCUIT AND CAUSE
FUMING OR PARTIAL DISPERSION WHEN THE PRODUCT IS USED.

Caution((Handling)

Vibration Impact
Do not expose a capacitor or its lead wires to excessive shock or vibration during use.
Excessive shock or vibration may cause fatigue destruction of lead wires mounted on the circuit board. Please
take measures to hold a capacitor on the circuit boards by adhesive, molding resin or another coating.
Please confirm there is no influence of holding measures on the product with the intended equipment.

FAILURE TO FOLLOW THE ABOVE CAUTIONS MAY RESULT, WORST CASE, IN A SHORT CIRCUIT AND CAUSE
FUMING OR PARTIAL DISPERSION WHEN THE PRODUCT IS USED.

Notice (Soldering and Mounting)
Cleaning (ultrasonic cleaning)
To perform ultrasonic cleaning, observe the following conditions.
Rinse bath capacity : output of 20 watts per litre or less.
Rinsing time : 5 min. maximum
Do not vibrate the PCB/PWB directly
Excessive ultrasonic cleaning may lead to fatigue destruction the lead wires.

102



Notice(Rating)
1. For SL char.

Capacitance might change a little depending on a surrounding temperature or an applied voltage.
Please contact us if you use a strict constant time circuit.

2. Capacitance Change of Capacitor (for B/E/F char.).
Capacitor have an aging characteristics, whereby the capacitor continually decreases its capacitance slightly if the
capacitor is left on for a long time. Moreover, capacitance might change greatly depending on the surrounding
temperature or an applied voltage.
Therefore, it is not likely to be suitable for use in constant time circuit.

3. Performance Check by Equipment.
Before using capacitor, check that there is no problem in the equipment’s performance and the specification.
Generally speaking, ceramic capacitors have voltage dependence characteristics and temperature dependence
characteristics in capacitance, so the capacitance value may change depending on the operating condition in the
equipment. Therefore, be sure to confirm the apparatus performance of receiving influence in the capacitance
value change of capacitor, such as leakage current and noise suppression characteristics.
Moreover, check the surge-proof ability of a capacitor in the equipment, if needed, because the surge voltage
may exceed specific value by the inductance of the circuit.



Ultra High Voltage (UHV) Ceramic Capacitor

SAMWHA UHV (Ultra High Voltage) Ceramic Capacitor series uses the line up ceramic technology for long
life and high reliability in application such as SMPS (X-ray equipment, TV and monitors, DC pulse high
voltage) for power electronics.

Various disc types cover a wide range of capacitances and voltages as shown in the following table.
Specific properties depend on the dielectric material used. Please consult with SAMWHA for special

requirements

. ' Introduction
o
@

&
(%
)
a.
a
2
8
)
[7,]

Features

- Wide rated voltage range, wide nominal capacitance range
« Flame-retardant insulating coating applied

Applications

« Filter circuit of high voltage power

« High voltage circuit of TV set and monitor

- High voltage circuit of various electronic equipment's
- X-Ray equipment

« DC Pulse High Voltage

How to Order
EK B 4C 102 K 18 D

R O N A

i B H 6]

G-
=N

il Type & Class
EK : High Dielectric Type (Class II)
EC : Temperature Compensating Type (Class |)




 UHV Ceramic Ca dcior

Temperature Characteristics

B (Y5P) 25T ~ +85°C 257 ~ +85T 10% ~ +10%

E (Y5U) 25T ~ +85°C 257 ~ +85C 56% ~ +22%

F (Y5V) 25T ~ +85C 257 ~ +85C -82% ~ +22%

R (Y5R) 25T ~ +85C 257 ~ +85T 15% ~ +15%

O (SL) 25T ~ +85°C +207C ~ +857C +350 ~ -1000ppm/C
N (N4700) 25T ~ +85°C +207C ~ +857C -4700+1000ppm/C

Rating Voltage

4A R.V x150%
4C R.V x 150%
4D R.V x 130%

E1 Capacitance
In Pico Farads. The first two digits indicate significant digits. The 3™ digits indicate the number of zero following.

For example :220 = 22pF, 221 = 220pF, 222 = 2200pF

Tolerance

Cap Tolerance +10% +20% -20% ~ +80%

[ Disc Diameter

Max Dia.(@mm)| 85 | 95 | 105 | 115 |125 |135 | 145 | 155 | 165|175 | 185 | 195 | 205 | 225 | 235

E] Packing Style & Lead Variation

Straight Lon Type

B Bulk Kink Short Type
Straight Short Type
D Double Kink Straight Long Type

DISC Ceramic Capacitors
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Typical Performance Characteristics

420°C ~ 485°C
4700+1000ppm
196<1.0%

25°C-~ +85°C
15% ~ +15%
tg6<0.2%

Temp. Range (TCC) | -25°C- +85°C | -25°C~ 485°C | -25°C~ +85°C
Temperature Coefficient| -10% ~ +10% | -56% ~+22% | -82% ~ +22%
Dissipation Factor 196<25% | tg6<3.5% t96<3.5%

+20°C ~ +85°C
+350 ~ -1000ppm

C<30pF, Q=>400+20C
C>30pF, Q1000

Insulation Resistance Charge at 500VDC for 60 seconds, Min 10,000 MQ

Rated Voltage (RV) 10 ~ 15kVdc | 10 ~ 15kVdc | 10 ~ 15kVdc | 10 ~ 15kVdc 10 ~ 20kVdc 10 ~ 15kVdc

Packing Style

Long Type Short Type

BS DS BW BN

42205

23.0 Min.
23 Min.

2d ||

T Max.
L
JL
Bulk Long Straight Double Kink Kink Short Straight Short
Straight Long

SAMWHA CAPACITOR



Specifications

10kvDC

100 +10% 105 8.5 10£2.0 0.80+0.05 10

150 +10% 105 8.5 10+2.0 0.80+0.05 10

220 +10% 105 85 10+2.0 0.80+0.05 10

B(Y5P) 270 +10% 1.5 8.5 10+2.0 0.80+0.05 11
25-85%C 330 +10% 125 8.5 10+2.0 0.80+0.05 12
+10% 470 +10% 14.5 8.5 10+2.0 0.80+0.05 14
560 +10% 145 85 10+2.0 0.80+0.05 14

680 +10% 145 8.5 10£2.0 0.80+0.05 14

1000 +10% 16.5 8.5 10+2.0 0.80+0.05 16

2000 +20% 185 8.5 10+2.0 0.80+0.05 18

1000 +20% ns 9.0 10+2.0 0.80+0.05 n

E(Y5U) 2000 +20% 145 9.0 10+20 0.80+0.05 14
-25~85C 2200 +20% 155 9.0 10+2.0 0.80+0.05 15
+22~-56% 3300 +20% 20.5 9.0 10+2.0 0.80+0.05 20
4700 +20% 225 9.0 10+2.0 0.80+0.05 22

1000 +20% 105 9.0 10+2.0 0.80+0.05 10

2000 +20% 125 9.0 10+2.0 0.80+0.05 12

2200 +20% 135 9.0 10+2.0 0.80+0.05 13

3300 +20% 155 9.0 10+2.0 0.80+0.05 15

F(Y5V) 4700 +20% 185 9.0 10£2.0 0.80+0.05 18
-25~-85C 1000 +80~-20% 105 9.0 10+2.0 0.80+0.05 10
+22~-82% 2000 +80~-20% 125 9.0 10+2.0 0.80+0.05 12
2200 +80~-20% 135 9.0 10+2.0 0.80+0.05 13

3300 +80~-20% 155 9.0 10+2.0 0.80+0.05 15

4700 +80~-20% 185 9.0 10+2.0 0.80+0.05 18

10 +10% 7.5 8.5 10+2.0 0.80+0.05 9

15 +10% 9.5 8.5 10+2.0 0.80+0.05 9

20 +10% 9.5 85 10£2.0 0.80+0.05 9

22 +10% 105 8.5 10+2.0 0.80+0.05 10

SL 27 +10% 105 85 10+20 0.80+0.05 10
+20~85C 33 +10% 1.5 85 10+2.0 0.80+0.05 n
+350~-1000ppm 47 +10% 125 8.5 10+20 0.80%0.05 12
56 +10% 135 85 10+2.0 0.80+0.05 13

68 +10% 145 85 10+2.0 0.80+0.05 14

82 +10% 16.5 85 10+2.0 0.80+0.05 16

100 +10% 185 8.5 10+2.0 0.80+0.05 18

100 +10% 25 85 10£2.0 0.80+0.05 9

150 +10% 9.5 85 10+2.0 0.80+0.05 9

R(Y5R) 220 +10% 105 8.5 10£20 0.80+0.05 10
-25~85°C 330 +10% 125 8.5 10+2.0 0.80+0.05 12
+15% 470 +10% 14.5 8.5 10+20 0.80+0.05 14
680 +10% 14.5 85 10+2.0 0.80+0.05 14

1000 +10% 17.5 85 10+2.0 0.80+0.05 17

DiISC Ceramic Capacitors
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10kVDC

100

+10% 85 7.0 10+2.0 0.80+0.05 8

150 +10% 8.5 7.0 10+2.0 0.80+0.05 8

N(N4700) 220 +10% 9.5 7.0 10+20 0.80+0.05 9
+20~85°C 330 +10% 10.5 7.0 10+20 0.80+0.05 10
-4700+1000ppm| 470 +10% 12.5 7.0 10+20 0.80+0.05 12
680 +10% 13,5 7.0 10+2.0 0.80+0.05 13

1000 +10% 16.5 7.0 10+2.0 0.80+0.05 16

15kVDC

100 +10% 10.5 100 12520 0.80+0.05 10
150 +10% 10.5 10.0 125%20 0.80+0.05 10
220 +10% 15 10.0 125420 0.80+0.05 1
B(Y5P) 270 +10% 15 10.0 125%20 0.80+0.05 n
-25-85C 330 +10% 12.5 10.0 125+20 0.80+0.05 12
+10% 470 +10% 14.5 10.0 125+20 0.80+0.05 14
560 +10% 14.5 10.0 125+20 0.80+0.05 14
680 +10% 17.5 10.0 125+20 0.80+0.05 17
1000 +10% 18.5 10.0 125%20 0.80+0.05 18

1000 +20% 11.5/15.5 10.0 125120 0.8040.05 1/15
E(YSU) 2000 +20% 15.5 10.0 125+20 0.80+0.05 15
25-85C 2200 +20% 16.5 10.0 125%20 0.80£0.05 16
+20~56% 2400 +20% 17:5 10.0 125420 0.80+0.05 17
3300 +20% 205 10.0 125+2.0 0.80+0.05 20
4700 +20% 235 10.0 125+20 0.80+0.05 23
1000 +20% 1S5 10.0 125+20 0.80+0.05 1
2000 +20% 145 10.0 125+20 0.8040.05 14
2200 +20% 16.5 10.0 125+20 0.80+0.05 16
FYSV) 3300 +20% 17.5 10.0 125+20 0.8040.05 17
25-85C 4700 +20% 0.5 10.0 125:£20 0.80£0.05 20
+22--82% 1000 +80~-20% 15 10.0 125+20 0.80+0.05 1
2000 +80~-20% 14.5 10.0 125+20 0.80£0.05 14
2200 +80~-20% 16.5 10.0 125+20 0.80+0.05 16
3300 +80~-20% 17.5 10.0 125420 0.80+0.05 17
4700 +80~-20% 205 10.0 125120 0.80+0.05 20
12 +10% 10.5 9.0 125+20 0.80+0.05 10
o 15 +10% 10.5 9.0 125+20 0.80+0.05 10
420-85°C 20 +10% 10.5 9.0 125+20 0.80+0.05 10
22 +10% 10.5 9.0 12520 0.80+0.05 10

+350~-1000ppm

27 +10% 15 9.0 125£2.0 0.80£0.05 1
33 +10% 12.5 9.0 125120 0.80+0.05 12

SAMWHA CAPACITOR



__UHV Ceramic Capacitor

15kVDC

+10% 135 9.0 125+2.0 0.80+0.05 13

47
2 0?;5,0 56 +10% 14.5 9.0 12520 0.80+0.05 14
+350--1000ppm 68 +10% 16.5 9.0 125+20 0.80+0.05 16
82 +10% 17.5 9.0 125+2.0 0.80+0.05 17
100 +10% 10.5 9.0 125420 0.80+0.05 10
150 +10% 10.5 9.0 125+20 0.80+0.05 10
R(Y5R) 220 +10% n5 9.0 125+2.0 0.80+0.05 n
-25~85C 330 +10% 14.5 9.0 1252240 0.80+0.05 14
+15% 470 +10% 145 9.0 125+20 0.80+0.05 14
680 +10% 17.5 9.0 12520 0.80+0.05 17
1000 +20% | 20.5/245 9.0 125+2.0 0.80+0.05 20/24
100 +10% 8.5 9.0 10.0£2.0 0.80+0.05 8
150 +10% 9.5 9.0 10.0+2.0 0.80+0.05 9
N(N4700) 220 +10% 125 9.0 10.0+20 0.80+0.05 12
+20~85C 330 +10% 14.5 9.0 10.0£2.0 0.80+0.05 14
-4700£1000ppm | 470 +10% 15.5 9.0 10.0£20 0.80+0.05 15
680 +10% 15.5 9.0 10.0£2.0 0.80+0.05 15
1000 +10% 18.5/21.5 10.0 125+20 0.80+0.05 18/21
20kvDC

| E(Y5U)

-25~+85°C 2200 +20% 19.5 10.0 15+20 0.80£0.05 19
+22~-56%

15 +10% 125 10.0 15+20 0.80+0.05 12

20 +10% 125 10.0 15+2.0 0.8040.05 12

22 +10% 125 10.0 15+2.0 0.80+0.05 12

SL 27 +10% 125 10.0 15+2.0 0.80£0.05 12

+20-85C 33 +10% 135 10.0 Tat20 0.80+0.05 13

+350~-1000ppm 47 +10% 135 10.0 15+2.0 0.80+0.05 13

56 +10% 155 10.0 15%2.0 0.8040.05 15

48 +10% 175 10.0 15+2.0 0.80+0.05 17

82 +10% 185 10.0 15+2.0 0.80+0.05 18

DISC Ceramic Capacitors
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Typical Characteristics Graph
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A Caution/Notice

A Caution (Rating)

 #

Operating Voltage

When DC-rated capacitors are to be used in AC or ripple current circuits, be sure to maintain the Vp-p value of the
applied voltage or the Vo-p which contains DC bias within the rated voltage range.

When the voltage is applied to the circuit, starting or stopping may generate irregular voltage for a transit period
because of resonance or switching. Be sure to use a capacitor with a rated voltage range that includes these

irregular voltages.

Voltage ~ DVVoltage = DC+ACVoltage = ACVoltage  Pulse Voltage(1) = Pulse Voltage(2)

Positional W r
VO-p VO-p Vp-p Vp-p Vp-p
Measurement ’_]

2. Temperature and Self-generated Heat

Keep the surface temperature of a capacitor below the upper limit of its rated operating temperature range. Be
sure to take into account the heat generated by the capacitor itself. When the capacitor is used in a high frequency
current, pulse current or similar current, it may self-generate heat due to dielectric loss.

The applied voltage load should be such that the capacitor's self-generated heat is within 10°C at an atmosphere
temperature of 25°C. When measuring, use a thermocouple of small thermal capacity-K of @0.1mm in conditions
where the capacitor is not affected by radiant heat from other components or surrounding ambient fluctuations.
Excessive heat may lead to deterioration of the capacitor's characteristics and reliability. (Never attempt to
perform measurement with the cooling fan running. Otherwise, accurate measurement cannot be ensured.)

FAILURE TO FOLLOW THE ABOVE CAUTIONS MAY RESULT, WORST CASE, IN A SHORT CIRCUIT AND CAUSE
FUMING OR PARTIAL DISPERSION WHEN THE PRODUCT IS USED.

111
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Caution (Storage and Operation Condition)

Operating and Storage Environment

The insulating coating of capacitors does not form a
perfect seal; therefore, do not use or store capacitors
in a corrosive atmosphere, especially where
chloride gas, sulfide gas, acid, alkali, salt or the like
are present. And avoid exposure to moisture.

The capacitor is designed to be used in insulating
media, such as epoxy resin, silicone oil, etc. There
must be 3mm or more of insulating media for each
direction of the capacitor.

Caution (Soldering and Mounting)

1. Vibration and Impact
Do not expose a capacitor or its leads to excessive
shock or vibration during use.

2. Soldering
When soldering this product to a PCB/PWB, do not
exceed the solder heat resistance specification of
the capacitor. Subjecting this product to excessive
heating could melt the internal junction solder and
may result in thermal shocks that can crack the
ceramic element.

Caution (Handling)

Vibration and Impact

Do not expose a capacitor or its leads to excessive
shock or vibration during use.

FAILURE TO FOLLOW THE ABOVE CAUTIONS MAY
RESULT, WORST CASE, IN A SHORT CIRCUIT AND
CAUSE FUMING OR PARTIAL DISPERSION WHEN THE
PRODUCT IS USED.

Notice (Rating)

Capacitance Change of Capacitor

1. Class 1 Capacitors
Capacitance might change a little depending on
the surrounding temperature or an applied
voltage. Please contact us if you intend to use this
product in a strict time constant circuit.

Before cleaning, bonding, or molding this product,
verify that these processes do not affect product
quality by testing the performance of a cleaned,
bonded or molded product in the intended
equipment.

Store the capacitors where the temperature and
relative humidity do not exceed -10 to 40 degrees
centigrade and 15 to 85%. Use capacitors within 6
months after delivered.

FAILURE TO FOLLOW THE ABOVE CAUTIONS MAY
RESULT, WORST CASE, IN A SHORT CIRCUIT AND
CAUSE FUMING OR PARTIAL DISPERSION WHEN THE
PRODUCT IS USED.

When soldering capacitor with a soldering iron, it
should be performed in following conditions.
Temperature of iron-tip: 400 degrees C. max.
Soldering iron wattage : 50W max.

Soldering time : 3.5 sec. max.

FAILURE TO FOLLOW THE ABOVE CAUTIONS MAY
RESULT, WORST CASE, IN A SHORT CIRCUIT AND
CAUSE FUMING OR PARTIAL DISPERSION WHEN THE
PRODUCT IS USED.

["] Notice (Soldering and Mounting)
Cleaning (ultrasonic cleaning)
To perform ultrasonic cleaning conditions.
Rinse bath capacity: Output of less.
Rinsing time: 5 min. maximum.
Do not vibrate the PCB/PWB directly.
Excessive ultrasonic cleaning may destruction of
the lead wires.

2. Class 2 Capacitors

Class 2 capacitors with temperature character-
istics B, E and F have an aging characteristic,
whereby the capacitor continually decreases its
capacitance slightly if the capacitor is left on for a
long time.

Moreover, capacitance might change greatly
depending on the surrounding temperature or an
applied voltage.

So, it is not likely to be suitable for use in a time
constant circuit.



SVC Varistors Type

Introduction

SVC series Varistors are gapless ceramic surge absorbers of a new type made of metal oxide which is
designed to protect various kinds of electronic devices and semiconducting elements from surges.

Features

« High discharge current capability up to 4000 Amps.

« Excellent clamping characteristics.

« Fast response time under 50 nanesesconds.

« Improve Product safety

« UL, CSA, VDE recognized

- special specification like a Automobile, Medical, Military, Aviation should be discuss with our sales representatives

How to Order

SVC 471 D-14 AFF 8

] ] //o/;,

El B 3
El Style

D : Disk Type Varistor

Varistor Nominal Voltage
(The first two digit indicate significaticant digits)
(The 3rd digit indicate the number of zeros

il Basic Type
ZnO Varistor

following)

A Classification
A : High Voltage(82V and above)
B : Low Voltage(less then 68V)

E1 Chip Element Size(Dia)
05: @5mm, 07 : @7mm,
10: @10mm, 14 : @14mm,

20:@20mm
[ Packing Style & Lead Variation
¢ | T S Stralg‘ht Type N | Straight Short Type il N | Straight Short Type
Type F | OutKink Type S |StaightlongType | T| Tipbe W | OutKink Short Type
FlatPack | A orR | Parallel Type 8| uk | WorL | OutKinkShort Type M | Bending Type
K Out Kink Long Type
] Parallel Short Type
R Parallel Long Type

113
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Lead Spacing & Pitch of Component (Suffix Code)

10.0
10.0
10.0
5.0
79
75
75

NV 00 N U NN

254 1 00

30.0 5 5.0
30.0 7 15
127
15.0
300
25.4

SVC Characteristic Curves
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B Type
« Withstand discharge impulse current
characteristics(Typical)
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» Temporary power frequency over voltage capability
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Specification Table

SVC 180D-05B

SVC 180D-07B
SVC 180D-10B
SVvC 180D-14B
SVC 180D-20B
SVC 220D-05B
SVC 220D-07B
SVC 220D-10B
SVC 220D-14B
SVC 220D-20B
SVC 270D-05B
SVC 270D-07B
SVC 270D-10B
SVC 270D-14B
SVC 270D-20B
SVC 330D-05B
SVC 330D-07B
SVC 330D-10B
SVC 330D-14B
SVC 330D-20B
SVC 390D-05B
SVC 390D-07B
SVC 390D-10B
SVC 390D-14B
SVC 390D-20B
SVC 470D-05B
SVC 470D-078
SVC 470D-10B
SVC 470D-14B
SVC 470D-20B
SVC 560D-05B
SVC 560D-07B
SVC 560D-10B
SVC 560D-14B
SVC 560D-20B
SVC 680D-05B
SVC 680D-07B
SVC 680D-10B
SVC 680D-14B
SVC 680D-20B
SVC 820D-05A
SVC 820D-07A
SVC 820D-10A
SVC 820D-14A
SVC 820D-20A
SVC 101D-05A
SVC101D-07A
SVC101D-10A
SVC 101D-14A
SVC101D-20A

10
14
20

10
14
20

10
14
20

10
14
20

10
14
20

10
14
20

10
14
20

10
14
20

10
14
20

10
14
20

n

14

17

20

25

35

50

14

18

22

26

31

45

65

03

0.8
1.5
35
10.0
0.4
0.9
2.0
4.0
13.0
05
1.0
25
5.0
15.0
0.6
12
3.0
6.0
20.0
0.8
15
3.5
7.0
24.0
1.0
1.8
4.5
85
30.0
1.0
Z2
5.5
10.5
35.0
112
25
65
12.0
40.0
17
35
8.0
14.0
27.0
20
4.0
10.0
18.0
30.0

0.01

0.02
0.05
0.1
0.2
0.01
0.02
0.05
0.1
0.2
0.01
0.02
0.05
0.1
0.2
0.01
0.02
0.05
0.1
0.2
0.01
0.02
0.05
0.1
0.2
0.01
0.02
0.05
0.1
0.2
0.01
0.02
0.05
0.1
0.2
0.01
0.02
0.05
0.1
0.2
0.1
0.25
0.4
0.6
1.0
0.1
0.25
0.4
0.6
1.0

125
250
500
1000
2000
125

1000

125
250
500
1000
2000
125

1
2

288E

125
250
500
1000
2000
125

1000

125
250
500
1000
2000
125

g2 8

1200
2500
4500
6500

1200

18

22

27

39

47

82

100

16

20

24

42

61

74

20

24

30

43

52

62

75

110

40
36 25
36 B
36 10
36 20
48 1
43 25
43 5
43 10
43 20
60 1
53 25
53 5
54 10
53 20
73 1
65 25
65 5
65 10
65 20
86 1
77 25
77 5
77 10
77 20
104 1
95 25
93 5
93 10
93 20
123 1
10 25
10 5
110 10
110 20
150 1
135 2.5
135 5
135 10
135 20
145 5
135 10
135 25
135 50
135 100
175 5
165 10
165 25
165 50
165 100

DISC Varistor



SVC121D-05A
SVC 121D-07A
SVC121D-10A
SVC 121D-14A
SVC121D-20A
SVC 151D-05A
SVC 151D-07A
SVC 151D-10A
SVC 151D-14A
SVC 151D-20A
SVC 201D-05A
SVC 201D-07A
SVC 201D-10A
SVC 201D-14A
SVC 201D-20A
SVC 221D-05A
SVC 221D-07A
SVC 221D-10A
SVC 221D-14A
SVC 221D-20A
SVC 241D-05A
SVC 241D-07A
SVC 241D-10A
SVC 241D-14A
SVC 241D-20A
SVC 271D-05A
SVC 271D-07A
SVC 271D-10A
SVC 271D-14A
SVC 271D-20A
SVC 361D-05A
SVC 361D-07A
SVC 361D-10A
SVC 361D-14A
SVC 361D-20A
SVC 391D-05A
SVC 391D-07A
SVC 391D-10A
SVC 391D-14A
SVC 391D-20A
SVC 431D-05A
SVC 431D-07A
SVC 431D-10A
SVC 431D-14A
SVC 431D-20A
SVC 471D-05A
SVC 471D-07A
SVC 471D-10A
SVC 471D-14A
SVC 471D-20A

10
14
20

10
14
20

75

130

140

150

175

230

250

275

300

100

125

170

180

200

225

300

320

350

25
5.0
12.0
20.0
40.0
3.0
6.0
16.0
25.0
50.0
4.0
10.0
20.0
35.0
70.0
45
10.0
23.0
40.0
75.0
5.0
10.0
25.0
40.0
80.0
6.0
12.0
30.0
50.0
90.0
75
15.0
35.0
65.0
120.0
8.0
17.0
40.0
70.0
130.0
9.0
20.0
45.0
75.0
140.0
10.0
20.0
45.0
80.0
150.0

0.1
0.25
0.4
0.6
1.0
0.1
0.25
0.4
0.6
1.0
0.1
0.25
0.4
0.6
1.0
0.1
0.25
0.4
0.6
1.0
0.1
0.25
0.4
0.6
1.0
0.1
0.25
0.4
0.6
1.0
0.1
0.25
0.4
0.6
1.0
0.1
0.25
0.4
0.6
1.0
0.1
0.25
0.4
0.6
1.0
0.1
0.25
0.4
0.6
1.0

400
1200
2500
4500
6500

400
1200
2500
4500
6500

400
1200
2500
4500
6500

400
1200
2500
4500
6500

400
1200
2500
4500
6500

400
1200
2500
4500
6500

400
1200
2500
4500
6500

1200
2500
4500
6500

400
1200
2500
4500
6500

1200
2500
4500
6500

120

150

200

220

240

270

390

470

108

135

180

198

216

243

324

351

387

423

132

165

220

242

264

297

396

429

473

517

210
200
200
200
200

620
595
595
595
595
675

BEEE

710
710
710
710
810
775
775
775
775

10
25
50
100

10
25

100

10
25
50
100

10
25
50
100

10
25
50
100

10
25
50
100

10
25
50
100

10
25

100
10
25
50

100

10
25

100
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_SVC Varistors Typ.

SVC 511D-05A 5 10.0 0.1 400 875 5

SVC511D-07A 7 20.0 0.25 1200 840 10
SVC 511D-10A 10 350 460 45.0 0.4 2500 510 459 561 840 25
SVC 511D-14A 14 85.0 0.6 4500 840 50
SVC 511D-20A 20 150.0 1.0 6500 840 100
SVC 561D-05A 5 10.0 0.1 400 955 5
SVC 561D-07A 7 20.0 0.25 1200 920 10
SVC 561D-10A 10 350 460 45.0 0.4 2500 560 504 616 920 25
SVC 561D-14A 14 85.0 0.6 4500 920 50
SVC 561D-20A 20 150.0 1.0 6500 920 100
SVC 621D-07A 7 20.0 0.25 1200 1025 10
SVC 621D-10A 10 385 550 45.0 0.4 2500 620 558 682 1025 25
SVC 621D-14A 14 85.0 0.6 4500 1025 50
SVC 621D-20A 20 150.0 1.0 6500 1025 100
SVC 681D-07A 7 20.0 0.25 1200 1120 10
SVC 681D-10A 10 420 560 45.0 0.4 2500 680 &2 748 120 25
SVC 681D-14A 14 90.0 0.6 4500 120 50
SVC 681D-20A 20 160.0 1.0 6500 nzo 100
SVC 751D-07A 7 25.0 0.25 1200 1240 10
SVC 751D-10A 10 460 415 50.0 04 2500 750 475 825 1240 25
SVC 751D-14A 14 100.0 0.6 4500 1240 50
SVC751D-20A 20 175.0 1.0 6500 1240 100
SVC 781D-07A 7 25.0 0.25 1200 1290 10
SVC 781D-10A 10 485 640 50.0 0.4 2500 780 702 858 1290 25
SVC 781D-14A 14 105.0 0.6 4500 1290 50
SVC 781D-20A 20 180.0 1.0 6500 1290 100
SVC 821D-07A 7 30.0 0.25 1200 1355 10
SVC 821D-10A 10 510 670 55.0 0.4 2500 820 738 902 1355 25
SVC 821D-14A 14 110.0 0.6 4500 1355 50
SVC 821D-20A 20 190.0 1.0 6500 1355 100
SVC 911D-10A 10 60.0 04 2500 1500 25
SVC 911D-14A 14 550 745 120.0 0.6 4500 210 819 1001 1500 50
SVC 911D-20A 20 215.0 1.0 6500 1500 100
SVC102D-10A 10 65.0 0.4 2500 1650 25
SVC102D-14A 14 625 825 130.0 0.6 4500 1000 200 1100 1650 50
SVC 102D-20A 20 230.0 1.0 6500 1650 100
SVC 112D-10A 10 70.0 0.4 2500 1815 25
SVC112D-14A 14 680 895 140.0 0.6 4500 1100 990 1210 1815 50
SVC 112D-20A 20 250.0 1.0 6500 1815 100
SVC182D-14A 14 1000 1465 240.0 0.6 4500 1800 1620 1980 2970 50
SVC 182D-20A 20 400.0 1.0 6500 2970 100

DISC Varistor
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Notes :

(1 The waveform of the maximum DC applied voltage is flat.
When a ripple voltage as from a rectifier source is supplied
make sure that the peak voltage is kept under th Vdcm An
AC applied voltage(50/60Hz) form a since waveshape.
When the distortion in the waveform is extensive make sure
that the peak voltage is less than 2 times the Vacm.

@ Energy : Wim
Transient energy ratings are given in the Wtm column of the
specifications in Joules (watt-second). The rating is
themaximum allowable energy with continuous voltage
applied. Energy ratings are based on a shift of Vnom of less
than 10% of initial value..

@ Transient peak current(ltm)
The peak current rating (Itm) of varistor is based on an 8/20
us test impulse wave shape. This peak current is the
maximum peak current in which nominal varistor voltage
shift does not exceed *+10% when the test impulse is
applied once at 5 minutes interval

118

@ Nominal varistor voltage : Vnom

Indicates the varistor terminal voltage measured with a TmA
DC applied. 0.1mA in the case of the 05A and 05B series.

% Maximum clamping voltage : Vc

Indicates the peak teminal voltage measured with an 8/20us
impulse current applied.

» Operating ambient temperature : -40°C to +85°C
« Storage temperature : -40°C~ +125°C
« UL, CSA and VDE (UL 1449, CSA, VDE) SVC varistor have been

tested by Underwriter's Laboratories, Inc.,
Canadian Standards Association and VDE
UL File No. E332621, E154171

CSA File No. 1513084

VDE File No. 116012



Dimensions

H Max.

L Min.

D Max.

2

Straight Type

B Type

::_g

(Unit:mm)

Forming Type

(Unit:mm)

SVC 180D-05B
SVC 220D-05B
SVC 270D-05B
SVC 330D-05B
SVC 390D-05B
SVC 470D-05B
SVC 560D-05B
SVC 680D-05B
SVC 180D-07B
SVC 220D-078
SVC 270D-07B
SVC 330D-07B
SVC 390D-07B
SVC 470D-07B
SVC 560D-07B
SVC 680D-07B
SVC 180D-108
$VC 220D-10B
SVC 270D-10B
SVC 330D-10B
SVC 390D-10B
SVC 470D-10B
SVC 560D-108
SVC 680D-10B
SVC 180D-14B
SVC 220D-14B
SVC 270D-14B
SVC 330D-14B
$VC 390D-14B
SVC 470D-14B
SVC 560D-14B
SVC 680D-14B
SVC 180D-20B
SVC 220D-20B
SVC 270D-20B
SVC 330D-20B
SVC 390D-20B
SVC 470D-20B
SVC 560D-20B
SVC 680D-20B

75

9.0

135

175

23.0

45

45

5.0

5.0

60

16.0

16.0

26.0

330

23

23

23

23

50
(02,
+0.8)

5.0

+0.8)

7.5+1

75+1

10.0+1

0.50/
0.60

0.50/
0.60

0.70

070

A Type

SVC 820D-05A
SVC 101D-05A
SVC 121D-05A
SVC 151D-05A
SVC 201D-05A
SVC 221D-05A
SVC 241D-05A
SVC 271D-05A
SVC 361D-05A
SVC 391D-05A
SVC 431D-05A
SVC 471D-05A
SVC 511D-05A
SVC 561D-05A

15

45
45
5.0
5.0
6.0
6.0
6.0
7.5

16.0

23

50
(0.2
+0.8)

(Unit:mm)

0.50/
0.60

A Type

SVC 820D-07A
SVC 101D-07A
SVC121D-07A
SVC151D-07A
SVC 201D-07A
SVC 221D-07A
SVC 241D-07A
SVC 271D-07A
SVC 361D-07A
SVC 391D-07A
SVC 431D-07A
SVC 471D-07A
SVC511D-07A
SVC561D-07A
SVC 621D-07A
SVC 681D-07A
SVC 751D-07A
SVC 781D-07A
SVC 821D-07A
SVC 820D-10A
SVC 101D-10A

SVC121D-10A

SVC 151D-10A

SVC 201D-10A
SVC 221D-10A
SVC 241D-10A
SVC 271D-10A
SVC 361D-10A
SVC 391D-10A
SVC 431D-10A
SVC 471D-10A
SVC 511D-10A

SVC 561D-10A
SVC 621D-10A
SVC 681D-10A
SVC 751D-10A
SVC 781D-10A
SVC 821D-10A
SVC 911D-10A

SVC 102D-10A
SVC 12D-10A

SVC 820D-14A
SVC 101D-14A

SVC 121D-14A

SVC 151D-14A

SVC 201D-14A
SVC 221D-14A

SVC 241D-14A
SVC 271D-14A
SVC 361D-14A
SVC 391D-14A
SVC 431D-14A
SVC 471D-14A
SVC 511D-14A

SVC 561D-14A
SVC 621D-14A
SVC 681D-14A
SVC 751D-14A
SVC 781D-14A
SVC 821D-14A
SVC 911D-14A

SVC 102D-14A
SVC 112D-14A

SVC 182D-14A
SVC 820D-20A
SVC 101D-20A
SVC 121D-20A
SVC 151D-20A
SVC 201D-20A
SVC 221D-20A
SVC 241D-20A
SVC 271D-20A
SVC 361D-20A
SVC 391D-20A
SVC 431D-20A
SVC 471D-20A
SVC511D-20A
SVC 561D-20A
SVC 621D-20A
SVC 681D-20A
SVC 751D-20A
SVC 781D-20A
SVC 821D-20A
SVC 911D-20A
SVC 102D-20A
SVC 112D-20A
SVC 182D-20A

9.0

14.0

17.5

14.0

105
105
105
155
45
45
45
45
45
4.5
4.5
45
5.0
5.0
6.0
6.0
6.0
75
75
75
85
85
85
105
105
105
15.5

18.0

230

27.0

34.0

23

23

23

23

5.0
(0.2
+0.8)

7541

75+1

10+1

(Unit:mm)

0.50/
0.60

0.70

0.70

0.80

DISC Varistor



FF5 Type

Body Diameter

Body Thickness

Lead Diameter

Pitch of sprocket Hole

Pitch of Component

Lead Length from Hole Center Lead
Lead Length from Hole

Center to Component Center
Lead Spacing

Deviation Along Tape. Left or Right
Deviation Across Tape

Carrier Tape Width

Hold Down Tape Width
Position of Sprocket Hole

Hole Down Tape Position
Height of Component From
Hole Center

Lead-Wire Clinch Height
Diameter of Sprocket Hole
Total Tape Thickness

Total Thickness Tape and Lead Wire
Lead Wire Profrision

EreSTF

See page 119
See page 119

0.6+0.05
127+03
12710
385410
635+13

50%;

6.0Min.

0.6+0.05
127+03
254+10
895+1.0

12715
75+10

0+10
0+20
18.0 73\

| 8.0Min.

9.0+05
3.0Max.

2007

16.0+05
40+02
07402
1.7Max.
1.0Max.
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Body Diameter

Body Thickness

Lead Diameter

Pitch of sprocket Hole

Pitch of Component

Lead Length from Hole Center Lead
Lead Length from Hole

Center to Component Center
Lead Spacing

Deviation Along Tape. Left or Right
Deviation Across Tape

Carrier Tape Width

Hold Down Tape Width
Position of Sprocket Hole

Hole Down Tape Position
Height of Component From
Hole Center

Lead-Wire Clinch Height
Diameter of Sprocket Hole
Total Tape Thickness

Total Thickness Tape and Lead Wire
Lead Wire Protrtsion

3 1 B PorPR a0

===

i o

Ho
@Do

=4

See page 119
See page 119
0.6+0.05
15.0+03

120+10

\ 30.0+10

375110

15+15

75410
0£1.0
0+20

18.0 %%

8.0Min.
9.0+05
3.0Max.

200 75

16.0+£05
40+02
07+02
1.7Max.
1.0Max.




Characteristics, Curves and Lifetime

Transient V-I Charactic Curves Pulse Lifetime Ratings
Current waveform under 107 A: DC Notes : 2-pulse : 5-minute interval
over 10" A:8/20us 3 to 10-pulse : 2-minute interval

Up to 10¢ - pulse : 10-second interval

05B(SVC 180D-05B to SVC 680D-05B) 05B(SVC 180D-05B to SVC 680D-05B)
1000 i 23 0 e 1 100 i
ﬁ @ % {i  Max. Clamping Voltage @ 50 ]iﬁ
= - 40
i 20
Max. Leakage Current - LT Sreseon o 20 \\:"' > q
L+ T ;v:m 10 T =
| Lt __-: ’-:_ SVC3300-058 — T
100 EE’%’ =i = S Ve 0% <3 S
> ; === mah _E-- ::_ e e \'g g Sy, NN N \\\
E, _: ;;: J?’ ——— __‘__,::. = (3 : ""‘--.ﬁ"__:::&w\.\ \\ M 1Time
= ™1 o Lt 2Times
gl 2 2 1
T 203 1Tres
10 Eo2 T
01 e
1
10° 10° 10* 10° 107 10" 1 10 10° 10° 20 100 1000 10000
Current(A) Impulse Width(xs)
05A(SVC 820D-05A to SVC 471D-05A) 05A(SVC 820D-05A to SVC 471D-05A)
10000 T 1 B L I e BRI 400 =
T TTITIE T T TTTIN B — 300 \
ﬁ @ [ Max. Clamping Voltage 7] 200 ™ 5
e ™
Max. Leakage Current 10 s ~~
SVCAT1D-05A 28 o o~ k.
1000 D 2 20 [ DRI
= = et < RIS N THC
s = P o g 10 . =~
5] SVC221D-05A 11 =5 8 — ~
g e . [ sceoea 3 i ~ S
2 |- C—T1 [C| SVC121D-05A | || o 3
> S A= T SVCraip0a 22
St 2
100 et —-"‘ = — g 1
= 0.5
0.4
- 0.3
0.2
0.1
10
10 10° 10* 10° 10? 10" 1 10 10° 10° 10 20 100 1000 10000
Current(A) Impulse Width(us)
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Transient V-I Characteristic Curves Pulse Lifetime Ratings
Current waveform under 10° A : DC Notes : 2-pulse : 5-minute interval

over 10" A:8/20us 3 to 10-pulse : 2-minute interval
Up to 10%-pulse : 10-second interval

I 07B(SVC 180D-07B to SVC 680D-07B) 07B(SVC 180D-07B to SVC 680D-07B)
=
&
H
g

1000 T o e 1 e 0 S 300 —
i | - IR 1 m \
I Voltage ] . \;15
1l = i =
BT —
Max. Leakage = 8 e 5 ' =
- el syca700078 1 30 o .
LT ot oo o 20 NOTHRL - N
W oo NS N
AT B g SVC2700-0; ™~ ™
kN amSEs s = o 2 oy ‘4"‘% S
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Z e 2 ! e
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10 E 05 10*Times
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1
10° 10° 104 10° 10?2 10" 1 10 10° 10° 10 20 100 1000 10000
Current(A) Impulse Width(us)

07A(SVC 820D-07A to SVC 471D-07A) 07A(SVC 820D-07A to SVC 471D-07A)

10000 T T T 2000
|| - 1 1 ‘[H
Max. Clamping Voltage 7] H} 1000 Ps;
Il i 500
Max. Leakage Current I l 400 |3
- 300 b -\
m SVCA3IDTA 200 \\ ! \
SVC391D-07A)
1000 i SCw10aTA < 0 MU N,
SVCIINDTA = 100 . =
g — SVC271D-07A] [=] .
Z« _'.S\Icﬂlb‘ﬁ'ﬂ @ 50 AN
@ = EEHTTE Sicainars 5 O
g [ S O 2 PRI R
= 15 ==v man 1 oter =11 [t ) LT N T
< e A P Sicioan 2 ‘“"%I::} by \>\‘
= mut i 10 musl 2 — S
100 == e E s =,
5 = &
e bt 3 LN
= ——] 1Time
- 2 SO
= N
1 e,
10 Times
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:g:fmu
10 -
10* 10° 10* 10° 10? 10! 1 10 10° 10° 10* 20 100 1000 10000

Current(A) Impulse Width(us)
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Transient V-l Characteristic Curves
Current waveform under 107 A : DC
over 10" A:8/20us

10B(SVC 180D-10B to SVC 680D-10B)

1000 T T T T i
11 I 1 T
H s T
i 1] il
!ﬂ ‘ ;
Max. Leakage Current i
i L svc
SVCSB0D-101
| :.-- SVCA70D-108
I T Sveaaon e
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10° 0% 0t w1t g 1 10 10? 10t 10t
Current(A)

Pulse Lifetime Ratings
Notes : 2-pulse : 5-minute interval
3 to 10-pulse : 2-minute interval
Up to 10*-pulse : 10-second interval

10B(SVC 180D-10B to SVC 680D-10B)
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Transient V-1 Characteristic Curves

Current waveform under 107 A: DC
over 10" A :8/20ys

10A(SVC 561D-10A to SVC 112D-10A)

10000

Max. Clamping Voltage

[ Max. Leakage Current
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il
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1000 i =

Voltage(V)
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Current(A)
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Pulse Lifetime Ratings
Notes : 2-pulse : 5-minute interval
3 to 10-pulse : 2-minute interval
Up to 10%-pulse : 10-second interval

10A(SVC 561D-10A to SVC 112D-10A)
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Transient V-1 Characteristic Curves

Current waveform under 10? A : DC
over 10" A :8/20us

14A(SVC 820D-14A to SVC 471D-14A)
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Pulse Lifetime Ratings
Notes : 2-pulse : 5-minute interval
3 to 10-pulse : 2-minute interval
Up to 10*-pulse : 10-second interval

14A(SVC 820D-14A to SVC 471D-14A)
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Transient V-I Characteristic Curves
Current waveform under 10° A : DC
over 10" A:8/20ys

20B(SVC 180D-20B to SVC 680D-20B)
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Pulse Lifetime Ratings
Notes : 2-pulse : 5-minute interval
3 to 10-pulse : 2-minute interval
Up to 10%-pulse : 10-second interval

20B(SVC 180D-20B to SVC 680D-20B)
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Transient V-| Characteristic Curves Pulse Lifetime Ratings
Current waveform under 107 A : DC Notes : 2-pulse : 5-minute interval
over 10" A:8/20ys 3 to 10-pulse : 2- minute interval
Up to 10° -pulse : 10-second interval
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Applications

+ The Protection of semiconducting elements such as
diodes, thyristors, transistors, IC and relays against
transient Voltages.

« Similar protection of many types of measuring
instruments, control machinery and communication
equipment and broadcasting equipment against
inductive lightning and switching surges.

» Protection of general purpose electrical equipment,
domestic mechinery and appliances. TV and radios
and similar consumer products against lightning and
switching surges.

Power Supply Circuit Protection

Line circuit
Varistor voltage selection table (Z1)

SVC201D-o0OA
SVC221D-00A
SVC241D-0OA
SVC271D -0 O A*
SVC3D-o oA
SVC431D-0OA
SVC471D -0 O A*
SVC220D-0 OB
SVC390D-0 OB

100v AC

200V AC

12vDC
24VDC

Notes :

@ The power supply voltage must not exceed the maximum
allowable circuit voltage.

@ Since independent wiring loads and capacitive loads cause
the voltage build-up at the time of opening or closing the
load, use SVC having a varistor voltage as high as poss-
ible.(*mark)

(3 The bold faced portions of the type letters vary.

AC/DC
single-phase circuit

AC
three-phase circuit

]
N

|
N
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Line and groud circuit
Varistor voltage selection table(Ze)

SVC431D-0OA

SVC471D-0 DA
200V AC SVC751D -0 O0Ato SVC112D -0 O A*

SvCig2D-ooA*

Notes :

(1 When subjected to megger testing(500V DC), the insulation
resistance value can decrease due to the leakage current of
the SVC, To avoid this remove the varistor or use* marked
SvC.

@ When subjected to dielectric strength test(1000V AC).
remove the SVC or use** marked SVC.

Select varistors taking a note of operating conditions
peculiar to the equipment.

AC/DC
single-phase circuit

AC
three-phase circuit

Fuse n—o\n-gvlie
ZZ D—o\)o-s._
Z
o
H 0—0 Noono
. dl
Z: 4

4 z

7 Telephone
"z line

Communication o
line !
g

o

SvCi80D-ooB

12VDC SVC220D-0 0B
SVC820D-O0 oA
24V AC SVC390D -0 0B

SVC820D-0 oA

Notes :

The varistor SVC has a capacitance value. Take not of this when
applying them to high-frequency signal circuits.



Switching Circuit Protection

Protection of
semiconductors

Protection of relay
(Contact coil)

N

Load
I
4
r—

Varistor voltage selection guide

12vDC SvC220D-0 0B
24V DC SVC390D -0 OB
100V DC SVCI51ID-0OA
SVC201D-o oA
SVC221D-o oA
oy AL SVC241D-0 DA
SVC271D -0 oA
Notes :

(1 The power supply voltage must not exceed the maximum
allowable circuit voltage of the SVC

@ Pay due attention to the surge energy generated by the
load.

@ Select SVC referring to the pulse lifetime rating.

@ To further reduce the tendency of sparking across the
contacts connect a capacitors parallel with the SVC. This will
also protect the equipment from electromagnetic wave
jamming.

Application Notes

Overcurrent protection

When surges exceed the rating for the SVC, short-circuits or
damages can be expected. Take following precautions.

[ 1 1

o 1 I —=

Z 4/

P 7 ——

° i
O

z

111

(1 Connect the SVC at a position nearer to the equipment than
the overcurrent protection device” | " (fuse, MCCB) as is
shown in the diagram.

When the SVC is shorted, the overcurrent protection device
“ | " operates (trips or blow off the fuse).

@ If the overcurrent protection device” | "can not be installed
in“ | "position, connect a fuse at“||"position. Select fuse
rated current for the SVC referring to the following table.

Applicable fuse
mted corer) | 1122 | 2105 | S5 | SN | Stolh

@ When “Z:" SVC is connected between the equipment and
ground install an ELCB (Earth Leakage Circuit Breaker). If not
possible, connect a fuse or thermal fuse at “[|” position.

Installation

@ When operated at location near heating element or
exposed to direct sun light, confirm that the ambient
temparature range.

@ When operated in dusty or dirty locations, or exposed to
corrosive atomospheres, or where metallic powders or salt
can be expected, be sure to mount within a protective
enclosure.

Molding
When shielding the SVC in a resin molding, take a note of the
materials used and temperature, since they influence the
reliability. For further information please contact SAMWHA

Current, power and energy rating vs, temperature

100 \\

Fd

[=2]
o

\\_. :

N

n
o

Percent of rated current

energy power(%) —

N

100 110 120 130

-40 40 50 60 70 80 90

Ambient temperature(T) —

Electrical Characteristics

Operating ambient temperature -407C to +85°C
Storage temperature -40°C to +125°C
Voltage temperature coefficient -0.05% C

IR change of test condition

621 | (at 500V) over 10Mo
561 | (at Vdc) over 10Mo
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Recognized standards

Other SPD Applications :

UL 1449 3rd edition i‘;’rgne'g::;d've Devices- | 45/07/10 Series, mfzg ::’;rg plications: | exzoen
P 14B/20B Series
UL
Isolated Loop Circuit Model SVC05/07/10/14/20
E154171
KLRS Protectors - Component Type A/B
VDE | DIN EN 41051-1:2009 Varistor 05/07/10/14 Series 116012
Surge Protective Devices -
CAS | CLASS C221331 Components and 05/07/10/14 /20 Series 1513084
Subassemblies

Application Example

SVC201D-14A
b
100VAC T

Fire Alarm System

SVC820D-10A

N1
T
Bl
T

7 z?

Al
T

Traffic Signal Control

| SVC821D-14A
(SVC391D-14A)
r7

v
4

T
Il
T
ol
T

'SVC101D-14A

7T v 7z

Lamp
MiE - ©)n
SVC201D-14A == =

+ z (0]) ¥

100VAC T
i @) G
SVCE21D-14A & SVC201D-14A
sl Conrolerl, . > >+ & svcazip-14a
TTTTTT (5vC391D-148)

7T

7T
Solenoid
S
00vVDC 0.14F

Solenoid

SVC201D-14A

SAMWHA CAPACITOR

Stove, Boiler

SVC201D-14A
100VAC i

¥ 7 SVCB21D-14A

Vending Machine

¥ svcs21
wow\c%\} LoV

L :
4
SVC821D-14A

7T

Brake, Clutch

S™o

SVC201D-1 4A£&

o
100VAC ¥
=

SVC201D-14A 1

5 2




| SVC Varistors Typ

Contect Protection Microwave Oven

s

- oo
I r o 3
100vDC 1oovac 7 i

( R o—!

SVC201D-14A SVC201D-14A

}_

Thytister Protection Triac Protection

{ Load | T o [y

100VDC  SVC201D-14A % 100VAC SVC201D-14A 7 g g%
o Gate

TV Booster Sound OQutput Circuit

Bx100V

E3

E

SVCB20D-14A
SVC201D-10A
A
SVC820D-14A
SVC201D-14A
30v i
100vDC T E T ANV
SVC820D-14A
X X svce21D-14A
Varistor Terminology
Varistor Voltage : Vnom Clamping Voltage : Vc
Varistor peak terminal voltage measured with a specified Maximum terminal voltage (peak voltage across the varistor)
current applied The DC current applied is TmA normally. measured with an applied 8/20us impulse of a given peak
current.
=
&
g
e
MO, ([ == = = ) i %
<
Vnom CE,'
]
Voltage(V) — ©
Impulsc current —»
V.l characteristic curve

DISC Varistor
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Capacitance
Typical values measured at a test frequency of 1kHz

Rated peak transient current : itm

Maximum peak current through the varistor with line voltage
applied.

The maximum peak current with in the varistor voltage change
ratio of £10% with the standard 8/20ys impulse current applied
two times at 5 minute interval.

Rated transient energy : Wim

Maximum allowable energy for a single impulse of 2ms
square-wave current waveform with rated continuous voltage
applied. Maximum energy rating base on a shift of Vnom of
less than +10% of initial value.

Max
20%

| Min. 2ms

Waveshape of square—wave current

Pulse lifetime rating
This is expressed as the maximum allowable number of
impulse currents applied.

8/20us impulse current(or 2ms square wave) is applied at
prescribed interval.

This curve also provides for derating current as required with
repetitive pulsing.

Rated peak pulse current (A) —

Impulse duration (us) —

Test current waveform

Characteristics tests for Varistors are carried out by using 8/20us
test impulses Data such as the maximum clamping
voltage(Vc)and the transient peak current(ltm) are obtained by
using this impulse current

However, for the Vc characteristics of the Axial Package type a
10mA DC squarewave current is used to cary out the test.

100
90

50

= B ==

|
Virtual atalv: of wave I Time(ss)
oy
I

Current in percent of peak valus(%)

d
Virtual front dusation

impulse duration

Rated RMS Voltage : Vacm
Maximum continuous sinusoidal RMS voltage at 50/60Hz which
may be applied.

Rated DC Voltage : Vdcm

Maximum continuous DC voltage which may be applied.

Rated average power dissipation : Ptam
Maximum average power that can be applied within the
specified ambient temperature.



SVC Varistor High Surge

Introduction

The SAMWHA High Surge Varistor Provides an |deal circuit protection solution for DC Voltage Application.
This Varistor High Surge are zinc-oxide nonlinear resistor whose resistance changes as a function of the

applied voltage. know with S-Type.
S-Type available for size 07, 10, 14 & 20mm.

This item have been used to great advance in many important application in the electrical power, medical,

communication and electronic industries

Features

« Improve product safety

» Wide operating temperature range

- Fast response time

« Lead-free, Halogen Free and RoHS Compliant
+ High peak current surge rating

+ Remarkably symmetrical V-| characteristics

How to Order(Product Identification)

SVC 681 D - 20 A

A N O

i} Basic Type
SVC: Basic type Zinc Oxide (ZnO)

Varistor Nominal Voltage
- The first two digit indicate significaticant digits
- The 3rd digit indicate the number of zeros following

Style
D : Disk Type Varistor

E1 Chip Element Size(Dia)
07 : @7mm, 10: @10mm
14 : @14mm, 20 :@20mm

Applications

- Surge Protective Device
« Semiconductor protector
« Home Appliance

« Lighting Product

« Industrial Equipment

- Power Supply

- Medical Equipment

S

BW
]

1
L

A Classification
A : High Voltage

[3 Packing Style & Lead Variation

Packing Style|  Lead Variation
F | Taping F Out-Kink Type
Flat Pack S Straight Type
W Out-kink Short Type
K Out-kink Long Type
2§ Bk N Straight Short Type
S Straight Long Type

133



Lead Spacing & Pitch of Component

5
7
8
1

El Optional Suffix
S: Superior Type

E

@ C222101

Approval Standard & Recognized No.

File No E332621

1513084

DIN EN 61051-1:2009 116012

Marking Specification.

S - Type

SvC.
O0C-mm
Ao @

SVC..
20 DDD'..
&)

|:| Varistor Nominal Voltage

. Chip Element Size

SAMWHA CAPACITOR



Characteristics, Curve and Lifetime

Transient V-l Charactic Curves
Current waveform under 10 A: DC over 10" A :8/20us

" Max Clarnpmg Vonage

= ki 11 11
e B e IHlII!I|||IIIIIIII\IIIIIIIIIIIIIII!IIIIIIIIII\IIII

1000 }—+

Voltage(V)

8

10? 10

Current(A)

10A (SVC201 D~471 D)
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07A (SVC511D~751D)
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Pulse Lifetime Rating
Notes : 2-pulse : 5-minutes interval

07A (SVC201D~751D) - S-Type
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Surge Current(A)

Surge Current(A)

10A (SVC201D~112D) - S-Type
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SVC Varistor High

Packing Style
Taping Type (FF5 - for @7)

P,D P st /\ﬁ"—:\
l‘_‘|' A
=/ § 2 ﬂ ) .
i (s
1_) OO ’3‘% © O 5— -
G a_fL@t:.{f

(Unit:mm)

Body Diamete r D 12.5 Max

Body Thickness T 5.0 Max
Lead Diameter @gd 0.60+0.05
Pitch of Sprocket Hole Po 127+£03 Aic;::?;n;:cﬁ UeRnet:
Pitch of Component P 12.7+1.0
Lead Length from Hole Center to Lead P1 3.85+0.7
Lead Length from Hole Center to Center P2 635+13
Lead Spacing F 5078
Deviation Along Tape AS 0+10
Deviation Across Tape Ah 0+2.0
Carrier Tape Width w 18.0:22
Hold Down Tape Width Wo 6.0+0.5
Position of Sprocket Hole Wi 9.0+05
Hold Down Tape Position W2 3.0 Max
Diameter of Sprocket Hole @ Do 40+0.2
Lead-Wire Clinch Height Ho 160+ 0.5
Total Tape Thickness t 0.7+0.2
Total Thickness, Tape and Lead Wire t; 1.5 Max

DISC Varistor



Taping Type (FF7 - for @7~10)

BodyDiamler |
Body Thickness

Wire Diameter

Pitch of Sprocket Hole

Pitch of Component

Lead Length from Hole Center to Lead

Lead Length from Hole Center to Component Center

Wire Spacing

Deviation Along Tape.Left or Right
Deviation Across Tape

Carrier Tape Width

Hold Down Tape Width

Position of Sprocket Hole
Hold Down Tape Position
Wire Clinch Height

Height of Component Hole
Diameter of Sprocket Hole

Total Tape Thickness

Total Thickness, Tape and Wire
Length of Snipped Lead

@Do
4
t

L«

s HENEN (
‘_){9 O 1 O W
P P F chi, th
‘"—{@7

63<D<14.0

6.0 Max
0.70+0.05
15.0+03
15.0+1.0
375%10
15x15
7510
0+1.0
0+2.0
18.0 '35
8.0 Min
9.0+05
3.0 Max
16.0+05
200 '3
40+0.2
0.7+0.2
1.7 Max
1.0 Max

SAMWHA CAPACITOR




SVC Varistor High

Taping Type (FF8 - for @14)

— -

' il ki

11_){} O 19 %{9 5_
P |P| F "—ng §ti1f

(Unit:mm)

Boy Diameter | | D 15.0 D<20.0 .
Body Thickness T 6.0 Max
Wire Diameter dg 0.80+0.05
Pitch of Sprocket Hole Po 15.0+03
Pitch of Component P 30.0+1.0
Lead Length from Hole Center to Lead P1 3.75+1.0
Lead Length from Hole Center to Component Center P2 15415
Wire Spacing F 75110
Deviation Along Tape.Left or Right AS 0+1.0
Deviation Across Tape Ah 0+2.0
Carrier Tape Width W 18.0 33
Hold Down Tape Width Wo 8.0 Min
Position of Sprocket Hole Wi 9.0+05
Hold Down Tape Position W2 3.0 Max
Wire Clinch Height Ho 16.0+0.5
Height of Component Hole H 200
Diameter of Sprocket Hole @Do 4002
Total Tape Thickness t 0.7+02
Total Thickness, Tape and Wire t 1.7 Max
Length of Snipped Lead Ly 1.0 Max

DISC Varistor



Taping Type (FF1 - for @20)

Body Thickness

Wire Diameter

Pitch of Sprocket Hole
Pitch of Component
Lead Length from Hole Center to Lead

Lead Length from Hole Center to Component Center

Wire Spacing

Deviation Along Tape.Left or Right
Deviation Across Tape

Carrier Tape Width

Hold Down Tape Width
Position of Sprocket Hole
Hold Down Tape Position
Wire Clinch Height

Height of Component Hole
Diameter of Sprocket Hole
Total Tape Thickness

Total Thickness, Tape and Wire

Length of Snipped Lead

R R
5 o\
S0 WO ] -

Body Diameter

P2

AS

Ah

Wo
w1
w2
Ho

@Do
Y

t;

6.

3<D<200
11 Max
1.00+0.05
127£03
254+1.0
7.7%£10
127£15
10.0+1.0
0+1.0
0+20
18.0 23
13.0 Min
9.0+£05
3.0 Max
16.0+0.5
200 '35
40+0.2
0.7+0.2
1.7 Max
1.0 Max

SAMWHA CAPACITOR




SVC Varistor High

Packing Style Bulk Type (BW)

079 (S-TYPE) - 1750A

Kink Short

(Unit:mm)

_ e [ owe | tmm [ wses [ k1o [ gasens
SVC201D-07A 9.0 45 37 5.0 0.60
SVC221D-07A 9.0 45 37 5.0 0.60
SVC241D-07A 9.0 45 37 5.0 0.60
SVC271D-07A 9.0 45 37 5.0 0.60
SVC361D-07A 9.0 5.0 37 5.0 0.60
SVC391D-07A 9.0 5.0 37 5.0 0.60
SVC431D-07A 9.0 6.0 37 5.0 0.60
SVC471D-07A 9.0 6.0 37 5.0 0.60
SVC511D-07A 9.0 6.0 3.7 5.0 0.60
SVC561D-07A 9.0 75 37 5.0 0.60
SVC621D-07A 9.0 75 37 5.0 0.60
SVC681D-07A 9.0 75 37 5.0 0.60
SVC751D-07A 9.0 85 37 5.0 0.60

If the F value is 7.5 mm, the thickness of @d is 0.70 = 0.05 mm.

DISC Varistor



108 (A-TYPE) - 3500A (Unit:mm)

SVC201D-10A 14.0 45 -H 15 0.70
SVC221D-10A 14.0 45 3.7 75 0.70
SVC241D-10A 14.0 45 3.7 15 0.70
SVC271D-10A 14.0 45 a7 75 0.70
SVC361D-10A 14.0 5.0 37 75 0.70
SVC391D-10A 14.0 5.0 37 75 0.70
SVC431D-10A 14.0 6.0 a7 7.5 0.70
SVC471D-10A 14.0 6.0 a7 7.5 0.70
SVC511D-10A 14.0 6.0 3.7 75 0.70
SVC561D-10A 14.0 75 817 75 0.70
SVC621D-10A 14.0 15 3.7 15 0.70
SVCé81D-10A 14.0 7.5 3.7 75 0.70
SVC751D-10A 14.0 8.5 37 15 0.70
SVC781D-10A 14.0 85 3.7 1.5 0.70
SVC821D-10A 14.0 8.5 3.7 15 0.70
SVC911D-10A 14.0 10.5 3.7 1.5 0.70
SVC102D-10A 14.0 10.5 3.7 15 0.70
SVC112D-10A 14.01 0.5 3.7 1.5 0.70

SAMWHA CAPACITOR



149 (S-TYPE) - 6000A

SVC201D-14A
SVC221D-14A
SVC241D-14A
SVC271D-14A
SVC361D-14A
SVC391D-14A
SVC431D-14A
SVC471D-14A
SVC511D-14A
SVC561D-14A
SVC621D-14A
SVC681D-14A
SVC751D-14A
SVC781D-14A
SVCB821D-14A
SVC911D-14A
SVC102D-14A
SVC112D-14A

D Max

17.5

17.5
17.5
17.5
17.5
175
17.5
175
17.5
17.5
17.5
125
17.5
17.5
17.5
175
7.5
17.5

Kink Short

45
45
45
4.5
5.0
5.0
6.0
6.0
6.0
75
75
7.5
85
8.5
105
105
105
7b

SVC Varistor High

3.7
37
37
a7
57
37
37
57
3.7
3.7
37
&7
37
57
57
57
37
bl

75
1.5
75
7.
7.5
7.5
75
75
75
75
75
7.5
75
7.5
15
7.5
75
15

(Unit:mm)

0.80 |
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80

DISC Varistor
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209 (S-TYPE) - 10000A

D Max _T Ma X
(.—’
" .
o
+
S
<
]
A ¢d
Kink Short

(Unit:mm)

SVC201D-20A 240 45 4.0 10.0 1.00
SVC221D-20A 240 45 4.0 10.0 1.00
SVC241D-20A 240 45 4.0 10.0 1.00
SVC271D-20A 240 45 40 10.0 1.00
SVC361D-20A 240 5.0 4.0 10.0 1.00
SVC391D-20A 240 5.0 4.0 10.0 1.00
SVC431D-20A 240 6.0 4.0 10.0 1.00
SVC471D-20A 240 6.0 4.0 10.0 1.00
SVC511D-20A 24.0 6.0 40 10.0 1.00
SVC561D-20A 240 75 4.0 10.0 1.00
SVCé21D-20A 24.0 7.5 4.0 10.0 1.00
SVC681D-20A 240 75 4.0 10.0 1.00
SVC751D-20A 240 8.5 4.0 10.0 1.00
SVC781D-20A 240 8.5 4.0 10.0 1.00
SVC821D-20A 240 8.5 4.0 10.0 1.00
SVC911D-20A 240 10.5 4.0 10.0 1.00
SVC102D-20A 240 10.5 4.0 10.0 1.00
SVC112D-20A 240 0.5 4.0 10.0 1.00

SAMWHA CAPACITOR



Specification Table-Superior Type

SVC 201D-07A***S 7 10.0 0.25 1750 | 1250 340 10.0 500 e efe®
SVC 201D-10A***S 10 130 170 | 200 0.40 3500 | 2500 200 180 220 340 250 | 1500 | e | @@
SVC 201D-14A***S 14 35.0 0.60 6000 | 4500 340 500 | 3000 e | e|e
SVC 201D-20A***S | 20 70.0 1.00 10000 | 7000 340 | 100.0 | 5000 e|e| e
SVC 221D-07A***S 7 10.0 0.25 1750 | 1250 360 10.0 500 e e|e®
SVC 221D-10A***S 10 140 180 | 230 0.40 3500 | 2500 200 198 242 250 | 1500 | o | ®|®
SVC 221D-14A**S 14 40.0 0.60 6000 | 4500 360 500 3000 e e e
SVC 221D-20A***S | 20 75.0 1.00 10000 | 7000 360 | 1000 | 5000 | e @ ®
SVC 241D-07A***S 7 10.0 0.25 1750 | 1250 395 10.0 500 e o @
SVC 241D-10A***S 10 150 200 | 250 0.40 3500 | 2500 240 216 264 395 250 | 1500 | o | ® @
SVC 241D-14A***S 14 40.0 0.60 6000 | 4500 395 500 | 3000 e o e
SVC 241D-20A™*S | 20 75.0 1.00 10000 | 7000 395 (1000 | 5000 | e | e®fe
SVC 271D-07A***S 7 12.0 0.25 1750 | 1250 455 10.0 500 e|e|e®
SVC 271D-10A***S 10 175 225 | 300 0.40 3500 | 2500 270 243 297 455 250 | 1500 e| @@
SVC 271D-14A***S 14 50.0 0.60 6000 | 4500 455 500 | 3000 e e|®
SVC 271D-20A"*S | 20 90.0 1.00 10000 | 7000 455 | 1000 (5000 e|e|e
SVC 361D-07A***S 7 15.0 0.25 1750 | 1250 596 10.0 500 e |efe
SVC 361D-10A***S 10 230 300 | 350 0.40 3500 | 2500 360 324 396 596 250 | 1500 | o | @ ®
SVC 361D-14A™*S 14 65.0 0.60 6000 | 4500 596 500 | 3000 eo| e
SVC 361D-20A™*S | 20 1200 | 1.00 10000 | 7000 596 | 1000 | 5000 e | e e
SVC 391D-07A™*S 7 17.0 0.25 1750 | 1250 650 10.0 500 e|e|e
SVC 391D-10A***S 10 250 370 | 40.0 0.40 3500 | 2500 290 151 429 650 250 | 1500 e | ®|®
SVC 391D-14A***S 14 70.0 0.60 6000 | 4500 650 500 | 3000 e e e
SVC 391D-20A***S | 20 130.0 | 1.00 10000 | 7000 650 [ 1000 | 5000 | e| @@
SVC 431D-07A***S ] 20.0 0.25 1750 | 1250 710 10.0 500 |eo e @
SVC 431D-10A***S 10 275 359 | 450 0.40 3500 | 2500 430 387 479 710 250 | 1500 e| @@
SVC 431D-14A***S 14 75.0 0.60 6000 | 4500 710 500 | 3000 (eo| e
SVC 431D-20A***S | 20 140.0 | 1.00 10000 | 7000 710 | 1000 | 5000 | o | ®|®
SVC 471D-07A***S 7 200 0.25 1750 | 1250 775 10.0 500 |e|e|e
SVC 471D-10A***S 10 300 zg5 | 450 0.40 3500 | 2500 470 4723 517 775 250 | 1500 | e | ®|®
SVC 471D-14A***S 14 80.0 0.60 6000 | 4500 775 500 | 3000 e|e @
SVC 471D-20A***S | 20 150.0 | 1.00 | 10000 | 7000 775 | 1000 | 5000 | e | ®| @
SVC 511D-07A***S Vi 20.0 0.25 1750 | 1250 840 10.0 500 ole
SVC 511D-10A***S 10 320 420 | 450 0.40 3500 | 2500 510 459 561 840 250 | 1500 | e | @@
SVC 511D-14A***S 14 85.0 0.60 6000 | 4500 840 500 | 3000 e o @
SVC 511D-20A***S 20 150.0 | 1.00 10000 | 7000 840 | 1000 | 5000 | e | @ e
SVC 561D-07A™**S 7 20.0 0.25 1750 | 1250 920 10.0 500 oo
SVC 561D-10A***S 10 250 450 | 450 0.40 3500 | 2500 560 504 616 920 250 | 1500 | o o @
SVC 561D-14A***S 14 85.0 0.60 6000 | 4500 920 50.0 | 3000 o °
SVC561D-20A™**S | 20 150.0 | 1.00 10000 | 7000 920 [ 1000 | 5000 | e | ®|e®

DISC Varistor



svC 621D-07"'"
SVC 621D-10A***S
SVC 621D-14A***S
SVC 621D-20A***S
SVC 681D-07A***S
SVC 681D-10A***S
SVC 681D-14A***S
SVC 681D-20A***S
SVC 751D-07A***S
SVC 751D-10A***S
SVC 751D-14A***S
SVC 751D-20A***S
SVC 781D-10A***S
SVC 781D-14A***S
SVC 781D-20A***S
SVC 821D-10A***S
SVC 821D-14A***S
SVC 821D-20A***S
SVC 911D-10A***S
SVC 911D-14A***S
SVC 911D-20A***S
SVC 102D-10A***S
SVC 102D-14A™*S
SVC 102D-20A***S
SVC 112D-10A***S
SVC 112D-14A***S
SVC 112D-20A***S

10
14
20

10
14
20

10
14
20
10
14
20
10
14
20
10
14
20
10
14
20
10
14
20

420

510

625

550

615

670

745

825

895

20.0

45.0

85.0
150.0
25.0

45.0

90.0
160.0
30.0

50.0
100.0
175.0
50.0

105.0
180.0
50.0

110.0
190.0
60.0

120.0
215.0
65.0

130.0
230.0
70.0

140.0
250.0

0.25

0.40
0.60
1.00
0.25
0.40
0.60
1.00
0.25
0.40
0.60
1.00
0.40
0.60
1.00
0.40
0.60
1.00
0.40
0.60
1.00
0.40
0.60
1.00
0.40
0.60
1.00

1750

3500
6000
10000
1750
3500

10000
1750
3500
4000

10000
3500
6000
10000
3500
6000
10000
3500

10000
3500
4000
10000
3500
6000
10000

1250

2500
4500
7000
1250
2500
4500
7000
1250
2500
4500
7000
2500
4500
7000
2500
4500
7000
2500
4500
7000
2500
4500
7000
2500
4500
7000

620

750

780

820

910

1000

1000

558

612

675

702

738

819

900

682

748

825

902

1001

1100

1210

1025

1025
1025
1025
120
120
120
120
1240
1240
1240
1240
1290
1290
1290
1355
1355
1355
1500
1500
1500
1650
1650
1650
1815
1815
1815

10.0

25.0
50.0
100.0
10.0
25.0
50.0
100.0
10.0
25.0
50.0
100.0
25.0
50.0
100.0
25.0
50.0
100.0
25.0
50.0
100.0
25.0
50.0
100.0
25.0
50.0
100.0

500

1500
3000

500
1500

500
1500
3000
5000
1500

1500
3000
5000
1500

1500

5000
1500

e o o @ # & 0 0o 0 0 0

e & & & O & & O ° 0o O 0 & O 0 0 0°

SAMWHA CAPACITOR



