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SILICON SURGE PROTECTOR

m The products shown in this catalog are intended for use in standard
applications requiring normald commercial levels of reliability. If these
products are to be used in equipment or devices requiring special or specific
levels of quality and reliability in which failure or malfunction of a product may
directly affect human life or healthd contact the local SHINDENGEN office to
confirm that the intended use of the product is appropriate.

The quality levels of our products are defined below

Standard Applications

Computersl] office automation] communication terminals(] test and
measurement instrumentationd AV equipment video games and related
amusement equipmentd home appliances] machine toolsO industrial robots[]
personal equipment etc.

Special Applications

Transportation automotivel marined etc.0 trunk-line communicationd
traffic signal equipmentC commercial fire prevention/anti-theft equipmentO
various safety devicesld medical equipment etc.

Specific Applications
Nuclear power controls[] aerospace and aeronautical equipment submarine
relay equipmentl devices and systems for preserving life(] etc.

m Although efforts are constantly made to improve quality and reliabilityl please
select a product after careful examination so that personal injuryd accidents
and social damage can be prevented as a result of deploying measures such
as a redundant designld designs that prevent the spreading of fire[] designs
that prevent malfunctions and so forth while taking safety into consideration
as necessary.
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One of the most important issues regarding the construction of a high-level
information system is to protect the electronic equipment and systems against
various disasters.

SHINDENGEN is proud to introduce our line of high-performance Silicon Surge
Protectorsd which are suited to a wide variety of digital applications. These products
are based on semiconductor device technology developed over many years in the
industry. SHINDENGEN offers three series of surge protectors for specific
applications where they are used to protect a variety of system loads against
abnormal voltages such as transient surges induced by lightning strikes. Designed for
use in a broad range of productsd these surge protectors are available in a number
mounting styles from a wide variety of packages.
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10 Outline

There are two types of devices that are used to protect electronic equipment against transient surge voltage. Onell is the diode-
type surge protective device that operates by voltage clamping using the forward voltage drop or using the reverse avalanche
breakdown of the silicon PN junction. The other is a thyristor-type surge suppressor(] TSS[T] that operates by diverting current and
is comprised of a silicon PNPN junction.

Diode-type surge protective device operating by voltage clamping is divided into silicon varistor type and avalanchell Zener[ type.

TSSO which has attracted considerable attention in recent years as a new type of device for protection against surge voltagel]
consists of a bi-directional type that operates bi-directions with two terminals(] and reverse conducting type.

In the pastO protection against overvoltage and other forms of abnormal voltages was mainly provided by gas discharge tube

0 GDTO and metal oxide varistord MOVO

Howeverl since various types of communication devices and electronic equipment systems that support the high-level
information intensive society of today contain numerous ICs and LSIs[]they are fragile against surge voltages and abnormal
voltages induced by lightning strikes and noise. ThusO there is a need for surge protective device that feature reliable protective
operation and high reliability.

The following describes the technical characteristics of silicon surge protector.

0 O [Rapid response to abnormal voltage(see Fig.1).
In comparison with conventional protective devicesd MOV GDT[Jsilicon surge protective devices exhibit adequate suppressing
effects against surge voltagel] promoting simplification of protective circuits as well as reduced circuit sizeld see Fig.2[]
00 Because silicon surge protective devices being based on the operating principle of the solidstate silicon(] there is no
degradation and the devices are essentially maintenance-free.
The resulting free from maintenance work during use of conventional devices(] MOV GDTO results in significant economic benefits.
0 O Orhe operating mechanism at the PN junction offers the advantages of precision design of bi-directionall unidirectional and
switching operations] making it possible to offer a wide selection of devices according to the desired circuit voltage.
SHINDENGEN offers a complete lineup of surge protector over the range of 2V to 500V.

(a)Example of a conventional multi-stage protection circuit
Surge [ .
-l Applied surge waveform L1 ——O
voltage 7 e
' ~a \ 4
/ AR 7Y
. AT - .
/,’ \ 4 7J7'
B S ‘ X
E ! MOV L. o W—o~o o
1 B S = | |
- 3 3 \ Silicon avalanche typél VSSPDLT] B ) )
o IR T (b)Example of the use of a silicon surge protective devices
._5 g D \ GDT L o o
85 35 E‘,_';i i L Silicon thyristor typ&l TSS[T]
] o Time
\Si type -
i -
'‘MOV !
GDT ‘ Lo o
Fig.1 Response waveforms of various types of surgeld Fig.2 Examples of protection circuits
protective device
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2[1 Surge Types and Characteristics

Typical examples of noise and surges that affect electronic equipment are shown in Table 1 and Fig.3.

There are various patterns in which noise and surges occurl including transient surge induced by lightning strikes[ the transient/burst
surge generated by electronic equipment itself] and the electromagnetic wave noise that is induced artificially such as during a nuclear
explosion. It is necessary to understand their properties and study the paths by which they enter electronic equipmentd in order to select
the most effective type of device for protection.

In today's sophisticated equipment(] it is necessary not only to prevent shortening insulation resistance within the equipment caused
by high-energy surgesl but also to prevent shortening and misoperations caused by surge that(] although may be of a low energy level(l
has extremely rapid rise-time and contains high frequency surge a typical example of which is electrostatic surge.

Conventional MOV and GDT used for protection against surge voltages have the following dis-advantages.

1.Wide tolerance in operating voltage

2.Slow response speed

3.High capacitance resulting in the risk of deterioration of transmission quality

4.Inferior impulse durability(] degradation caused by repetition surge

In the pastO the high-speed response characteristics of silicon were observed as a resultd silicon surge protectors have come to be
used in various fields as ideal devices for protection against surge voltages.

SHINDENGEN provides a complete family of silicon surge protective devices that satisfy the needs of today's electronic equipment.

Type of Surge Infiltration Path of Surge Feature of Surge
Direct Lightning High-voltage power-lines UnpredictableJ Unpreventable
Induced Surge AC power lines] Telephone-linesd Communication lines | Slow rise(J High energy
Electrostatic Discharge DC power linesld Signal lines Rapid rise) High-peak-voltage
Impulse Surge DC power linesd Signal lines Rapid rised Relatively high energy
Electrical Fast Transient Burst | ACO DC power linesO Inductive-load] Relay contacts | Rapid rise
Load Dump Automobile engines Control unit Rapid rise[] High energy

Table 1 Surge types and feature

100
NEMPO
O Nuclear Electro-magnetic Pulse[T]
10
0
S
= Electrostatic
% Induced [ Discharge
£ 90 Surge
>
01l RN SN :
<> — Impulse Surge GFT Burst [J-: B
Load Dump e
| | | |
1k 1M 10M
Frequency Hz[T]
Fig.30 Surge voltage vs frequency
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30 Applications

O0OProtection of integrated data system and communication systems from any type of surge(central office exchangersOPBXODSUO
OCUUOdigital telephonesOfacsimilesdmodemsCmulti-media equipmentOradio-controlled equipmentCetc]

OOProtection of CATV and data transmission equipment from any type of surge

O0OProtection of communication lines from AC power cross

OOProtection of various ICsOLSIs and other semiconductor integrated circuits

4[] Features

O00OThe use of current diverting type makes these devices perfect for protection of data and communication lines.
OO0 OFast response and reliable clamping operation.
0 00OwWide range of product variations enables these devices to be selected for each application.

Maximum surge on-state current class11300040011000J150 and 400 Al 1001 1000 s

Breakover voltage range(] 2V to 500V
O 0OReliable operation eliminates the need for multi-stage protection and operation coordinated components.
O00OCompact size and high reliability] SMD are available.
00 [OBi-directional/Uni-directional characteristics and low Capacitance.

50 Examples of Basic Protection Circuits

gooTss O O O Telephone circuit (Analog IC telephone)
0 Lined Ground protection
(¢ Ringerd
Electricl] l1 Circuit
Equip-0
ment
o
r T . .
20— Subscriber(
& line circuit
0 Lined Line protection
° _ .
ElectricO
Equip-O
ment 0 O O ISDN equipment
o
PT
o
0 0 O Trankiller
@ LSl protection o
L
L
s i
|

"9 ] o
'y % é

0 0 O Varistor + g?;z(i::we[
(Dsignal protection
o
L '—  bco
? power(]
o source
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60Arrangement of Selecting Thyristor Surge Suppressor(TSS)

The optimum device can be selected by using the method described below. The following explanation is described with the schematic
diagram shown in Fig.4 and with the OFF operation characteristics diagram shown in Fig.5.

Step 1

Step 2

Step 3

Step 4

Step 5

Determine off-state voltage Vorw.
Determine off-State voltage from the maximum power supply voltage Vs applied to the devices shown in Fig.4. Off-
state voltage Vorv Should be selected to guarantee the non-operating under normal conditions.

Determine clamping voltaged Ve[
Clamping voltage is determined the maximum withstand voltage of the circuit to be protected.(withstand voltage of
the IC or LSIO

Determine surge on-state current lrsw.
Determine the surge on-state current of the device from the surge current waveform predicted in advance.

Determine holding currentd Ix.
Calculate value of short circuit current ic from the power supply voltage and circuit impedance R. shown in Fig.40 and
guarantee self-reset-operation of the TSS in the form of i.00 Is0 however since holding current I« varies according to
temperatureld please refer to the temperature characteristics diagram of holding current 110 while taking into
consideration the ambient temperature at which the device is to be used.
{in the case of i.0J I in Fig.50 the load line will move when surge current decreases so that the operating point moves
from point0 b0 to point0 cO self-reset to pointd all will not be performed and the device will remain in the on state.}

Confirm junction capacitance CjO]
If the signal frequency is highO Signal degradation may occur.Please check the junction capacitance Cj of the device.

Point(b)

Ru

ElectricO
Equipment

Ru

Point(c)

Point(a)

Ve Vsuree

Fig.40 Schematic diagram Fig.500 Operation characteristics of TSS
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Silicon Surge Protector

e High surge on-state current capability and fast-
response time

e Reliable clamping operation and bi-directional
characteristics

e SMD packages available

e Compact size and high reliability

e Three-terminalOfully molded insulated type
e Two-circuit configuration for improved mounting
Thyristor Surge efficiency .
e High surge on-state current capability and fast-
Suppressol] TSSO response time
e Reliable clamping operation and bi-directional
characteristics

e Axial lead type

e Compact size and large surge on-state current
capability

e Maintenance-free

e Reliable clamping operation and bi-directional
characteristics

e Voltage clamping characteristics offering both
] excellent low-clamping voltage and fast response
SMD types
Compact size and high reliability

Trankiller
(Avalanche -
Breakdown Diode)

Silicon Surge e Axial leadvoltage clamping type

e Compact outline-size and high reliability

Protectors

e Surge protective devices for various types of
electronic equipment used in automobile electronics
e Compatible with JASO-A standards
e Perfect for protection against load dump
e Surge on-state current capability of 7kW
0 100 100Qu sO

Optimum for protecting signal lines

Low capacitance

Clamping voltage of 15V using high-density pile-
up-technology

Bi-directionald SMD type

¥ '
|’.
Silicon Varistor o

Optimum for anti-noise measures in telephone
networks

Low-clamping voltage and high reliability
Axial lead type

Low capacitance

|
%
o 0o 0

1.Fast-response speed for stable protective characteristics.
2.Three types of surge protective devices are available to match the specific applicationd
TSS-KLOKPOKAOKT and KU series
Trankillers-ST series
Silicon varistors-VR series
3.Various packages are available to accommodate a wide range of mounting typesOincluding SMD.
4.Please confirm minimum order and delivery about [0 New product.
5.Please confirm sample schedule.
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Symbols and Terms

1. Common Terms

Tstg Storage Temperature

Tj Junction Temperature

Ver Breakdown Voltage

Vrm Maximum Reverse Voltage
Ir Reverse Current

Veu Clamping Voltage

Cj Junction Capacitance

Frequency

2. Thyristor Surge Suppressor] TSSO

VoRM Maximum Off-State Voltage
Irsm Surge On-State Current
Vo Breakover Voltage
IorRm Off-State Current
In Holding Current
Vr On-State Voltage
Ir On-State Current
Vo Off-State Applied Voltage
3. Trankiller
IrRsm Peak Surge Reverse Current
lep Peak Pulse Current
te Pulse Width
VR Reverse Applied Voltage
4. Varistor
lo Average Rectified Forward Current
Irsm Peak Surge Forward Current
Ve Forward Voltage
P Power Dissipation
0 ja Thermal Resistance Junction to Ambient
Ta Ambient Temperature
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Naming Rule for Type Numbers

1.Thyristor Surge Suppressor(TSS)

KPO15ONUOO Ooo oo

L

Blank[J Conventional type] negative-slopel] O
NO O O Novel typd] positive-slope] O

Veoll standard value O

Blank[ Bi-directional typel]
U0 O O Uni-directional type

Breakover voltage Veo classO [
ZO O5o0vOo
LO 500 100vVO
NO 1000 200vO
RO 2000 300VO
s 3o0vOo O

Irsvd 100 1000p sO O
ExamplesO 30 30A0
150 150A0
400 400A

TSS type of package.O
O Examples KPO 2F packagell SMDO O
KTO Insulated full moldd TO-2210 O
KLO 1F packageld SMDO J
KADO Axial deviceO
KUuO DO214AA0 M2F0O Packagell SMDO O

20 rankiller

STO. 040 -01600 O

Blank[ Axial devicell
F10F200 SMDO O

Verl Center valueld [
0 Example 160 16V

Prsi 100 1000u s]
Examples 040 400W0O
700 7000W0O

0
Trankiller STO Lini-directionalC

DLO Bi-directional

3.Silicon Varistor

VRO YAD -0J 6
I

VE class

Package type

Silicon varistorsd VRO O
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Quick Reference(Series Ratings Table)

m KL Series

Package : 1F

’ Reverse conductive type ‘D KL3LU08[T

—_ < 31
Hiif 7§7H£[ & ﬂo\ © :[ - »
\ \ o—e »—O
Date code
Date code 2l
Type No.,Class
Type No.Class Standard soldering pad
5.0-0
5.0:08
T | A PR e ——r=d T
r‘r—b —t ZI S LLJJ s 2103 T{ = [
L2ty g 2:03 O )
m2 2 Unitd mm
Type No. KL3Z KL3L" KL3N KL3R"
Ratings, Conditions 07 ‘ 18 07 14 20° | 25°0
VDRM aovomn 5 15 58 120 175 1900
VBo OvO@ Pulse measurement(Peak hold)0 0 5.50" 0 15.50 65 130 180 | 22000
10/1000up sO0 O 0O O " 300
H Non- 0
ITsm OAD0 B 8/20y1 s on-repetitive 150 1000
IH OmAO [ Pulse measurementd 50 1000
Cj OpFOM f=1kHzO OSC=1VrmsO Vo0 50V 10072 90 50 30 O
— — — — — —
Markin Z10 Z20] 070 140 2000 250
g 57 62 64 65 62 ||| 62
page 26 28 30 32 aad
01 VerO O 2 0SC=20mVrmsO Vo=0V[ O O Under developmentO O 00 New product
m KP Series

Package : 2F

f =
=< o3 ol A 77
]S : 0 E = 2 PP
| 25
‘ : o—NF——o
Type No. Date code E
Class Standard soldering pad
7.6 03 C0.8
| 1627 |e0; ! | Unitd mm
KP4L OO 0O 0O KP4AN 00O KP10L KP10NO
Type No
Ratings, Conditions 07 ‘ 08" 12 ‘ 14" 06 07 08 12° 140
VDRM gvon 58 63 100 120 48 58 63 100 1200
VBo OVvOMD Pulse measurement(Peak hold)O 65 70 110 130 55 65 70 110 1300
| 10/1000psO0 OO0 .. 0O 40 1000
ITsm OAO M 8/200 sCJ Non-repetitive 150 2500]
IH OmAO [0 Pulse measurement(] 1000
Cj OpFOM f=1kHzO OSC=1Vrms0O Vo 50V 90 50 180 140

Marking

page

38

oo 40

0 O Under development O O New product
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Quick Reference(Series Ratings Table)

Package : 2F ‘
( — \
o |LTI) (40) B 1]
{Ia S e
| 2.5
Type No. Date code ol
Class Standard soldering pad
o—NF—o
7.6¢03 co.8
L1625 107 | T Unitd mm
Type No. KP10R KP15L KP15N KP15R0
Ratings, Conditions 25 07° ’ 08° 122 14 2500
VDRM gvomo 190 58 63 100 120 19001
VBo OVvOMDM Pulse measurement(Peak hold)O 220 65 70 110 130 2200
| 10/1000psO0O OO L. 0 100 1500

ITsm OAOH 8/204 [0 Non-repetitive 250 3000
IH OmAO 1  Pulse measurement 1000
Cj OpFOM f=1kHzO OSC=1VrmsO Vo[ 50V 90 320 200 150

Marking

page 42 O 44 0 46 480

u 0 O Under development 00 O New product

Package : 2F

| Reverse conductive type | E') ™~

ﬁ:‘:’
2 £ 0.1
4,0¢02
25
F§
|
NN
NN

E Urﬁ
il
]
]
i

1.6 03 T

UnitO mm
KP8L KP10LUO
Type No. 8LU OLU
Ratings, Conditions 07 070
VDRM ovom 580)
VBo OvOo@ Ier=1mAo 65 620
| 10/1000psO0O 0O .. 0O 80 1000
ITsm OAO [ 8/20y1 s Non-repetitive 200 2500]
IH OmAO [ Pulse measurementd 1000
Cj OpFOM f=1kHzO OSC=20Vrms[ Vo0 50V 100 180
Marking
page 50 52
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Quick Reference(Series Ratings Table)

m KA Series
Package : AXOG‘ ’ Package : AX10‘
Axial type
KA3Z Series KA10 Series . o—\—o
&
E Bl
- % | -
27.5%2 5557 27.5¢2 1|26 26.5%2 728° 26.5% 2 @441
Unitd mm
Type No. KA3Z KA10R[
Ratings, Conditions 07 18 250
VDRM avonq 5 15 1900
VBo OvO[@  Pulse measurement(Peak hold)O 5572 15.5" 2200
| 10/1000psO0O 00O . 30 1000
ITsm OAO M 8/200 SCJ Non-repetitived 150 2500]
In OmAO [ Pulse measurementd 50 1000
Cj OpFOM f=1kHzO OSC=1VrmsO Vo0 50V 1007* 90
L] L] L]
page 54 5601
] 010 0SC=20mVrms[ Vo=0V [ 20 VerO [
m KT Series

Package : TO-221

10+ 03

J§

_ T r KT40 Series —7 X M
KT10[15 Series ONL . Type No. NO .
16 & 14 4N <
> v o
Date code f}j [“] J - I Date code fﬁjiwh [, ] A*IN I
L4002 L A [\ P 1.4¢ 02 L S
h S i oo l
[ER] Ooo0 oo 0o oo
0 o ) Y U
0.7+ 02 L 0.7002 J,« o
254+ 02 254202 0.4% 02 1203 254+ 02 2,542 02 0.4:02|| | 1203 )
ARERAREOS Unitd mm
Type No KT10L KT10N KT10R"Y | KT15N | KT15R | KT40N |[KT40R™ [
Ratings, Conditions | o7 | 08 | 120 ‘ 14 | 25 | 14 25 | 14 | 230
VDRM ovong 58 63 100 120 190 120 190 120 1700
VBo OvOo@m Pulse measurement(Peak hold)O 65 70 110 130 220 130 220 130 2200
| 10/1000psO00 00O .0 100 150 4000
ITsm OAO B 8/20y1 s Non-repetitive 250 300 1000000
IH OmAO 1  Pulse measurementd 100 2000
Cj OpFO [ f=1kHzO OSC=1VrmsO Vo[l 50V 180 140 [ 90 [ 200 | 90 | 300 | 2000
Tarminal No.O0 O 1020302 103
KT10L[d KT10N[I KT10R[D KT15N[1 KT15R[] KT40N[1 KT40R[]
Marking 08 65 14 65 25 65 14 65 25 65 14 65 23 65
ooy g goo | oooo ooo | oooey ogd
page 58 O \ 60 62 64 66 68 ad

0 0 15/100p sO O O Under development O [0 New product
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Quick Reference(Series Ratings Table)

m KU Series[] UL497B Lisited File No. E1839050 [

Package : M2F

KU10L06
‘ Type No. 178 | 229 178
| | ‘ |
K10O[ ¢ 2 4 |
~ o~
Class Date code Standard soldering pad
o—NF——o
5.1+ 03
] z
wl =
L e
i N
L L .
1.0t03 1.0t 03 Unitd mm
Type No. KU5L® KUSN KU5R KU10LO
RatingS’ Conditions 07 ‘ 08 12° 14° 29N" 06" ‘ 07" ‘ 080
VDRM ovong 58 63 100 120 250 48 58 630
VBo OVvO@m Pulse measurement(Peak hold)Od 65 70 110 130 275 55 65 700
| 0AD G 10/1000p s OO0 0O 50 50 1000
oM © 8/20p sO 150 150 25000
In OmAO [0 Pulse measurementl] 100 100 1000
Cj OpFO @D f=1MHzO OSC=1VrmsQO Vo0 50V 90 50 50 180
i K0s50[|[] KOSO[|f KO5O[ ] KO0 KO5N K100 K100 K100
Marking [ 0782 ][ 0882 ][ 1282 ][ 1482 ] [ 2991 EI] [ 0682 ][ 0782 ][ 0882 ]
page ] 70 0 72 goood 74
O O Under developmentd O O New product
Package : M2F KU15N14
Type No. i1.78 i 2.29 11.78‘
o T o—N—-o
K150 5] 2| g ‘
& o J |
1482 | < 5 |
Class Date code Standard soldering pad
5.1+ 03
1 Z
w =
L J 25
— o~
L L .
1.0t 03 1.0% 03 Unitd mm
Type No. | KUION“* KU10RO KUI0N"" | KU15N"? | KU10LU""?
Ratings, Conditions 14 ‘ 160 25NPEEOR0EE29N[] 35N | 40N[ 140 070
VDRM ovong 12000 14000 19000 0|0 O 2500 275 | 3000] 12000 580
VBo OvOM@m Pulse measurement(Peak hold)O 12500 145[] 22000 0|0 O 2750 310 | 35001 1300 62"°0
10/1000psO0O OO0 1000 10000 1000 1500 1000
ITsm OAOH
8/20p sO 2500 2500 2500 3000 2500
IH OmAO [0 Pulse measurementd 1000 10000 1000 1000 1000
Cj OpFOM f=1kHzO OSC=1Vrms0O Vo[ 50V 140 d] 150 90 90 \ 60 200 200°"
. K100 K10N K10N K10N K150 IK10
Marking | 1416 Inm 2582 i 2982 i 4082 11 1482 I 0782 i
page 76 0 78 80 82 84

0 10 0sC=20mVrms O 200 Ver[ O O Under developmentd 0 O New product

12
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Quick Reference(Series Ratings Table)

m Trankiller

Package : AX06 ‘

Axial type | ST04-160-27

©0.6¢ 005

27542

27.5%2

&

(2.6 01

Package : 1F

ST03-58F1

%21

| aEEER:

Date code 42

Type No. Class Standard soldering pad

Package : 2F

ST04-16F10-27F10 000 O ST20-27F20

m[%%

Standard soldering pad

76203

C0.8
I ‘ % | ] ? )
—e— R i e
| 169 16000 |
Unitd mm
Ratings, Conditions Type No. ‘ ST04-16 ‘ ST04-27 ‘ STO04-16F1 ‘ STO04-27F1 ‘ ST03-58F1 ‘ST20-27F2E
Tstg ooop 0400 150 0550175 0550 150 | O 400 150(]
Irsm OAOQD 10/1000us0 0 Ejl ONon-repetitived 15 10 15 10 4 500
VRM ovop O0oOoOod 136 23 136 23 45 230
VBR OovOop Ir=1ImAO 1440176 | 24.30029.7 | 1440176 | 24300 29.7 5200 64 24,3001 29.700
Vel ovOop le=IlrsmO 10/1000u sO O 23 37 23 37 80 400
IR OuAOD VrO Vrm 50
Marking ST16 ST27
page 86 88 90 92 94 od
O O Under development
Package : 1F | Package : STO-220]
Bi-directional | DL04-18F10 28F1 For Automotive | ST50V-27F0 ST70-27F
10202 A8 050
— Sf 2 ‘ Date cod oo, R
N 3 2 g ate code T 81
H*D\’ OO:HE < ‘ 7601 1= |, Z e
o AT STSOVIE &%) s
Date code = 42 oeen 27F 9 0= s
. T oo ’LO.G%% 00 ooo oo
Type No.,Class Standard soldering pad “c‘_: ooloh 1227:;1; lﬁi ST50V-27F
254+ 25405 *ﬁ
5005 | (
, l ? , \ = E ‘43 }l 00 ooo ood
i = 01 s Ly—[ ST70-27F
= Y UnitD mm
Ratings, Conditions Type No. DL04-18F1 ‘ DL04-28F1° ‘ ST50V-27F ‘ ST70-27FO
Tstg ogdmno 0550 150 0 400 15000
IRsm OAOD 10/1000u sO0 0O Ejl ONon-repetitive 15 10 130 \ 1800
VRM gvop O00O0d 13 230
VBR ovop Ir=ImAQO 16.80019.1 250 32 24.30 29.70
Vel Oovomp le=lrsmO 10/1000u sOO0 O 26 40 38 ‘ 400
Ir OuAOD VRO Vrm 5.0 d
&3 63 ™ 67
Marking ST50VI] ST700
27F 27F
oo ooo
page 96 m] 98 100

O O Under development

—Shindengen ToKYO, JAPAN.

13



Quick Reference(Series Ratings Table)

m Silicon Varistor
Package : AX06 ‘

VR-60B(A) VR-61B(A) VR-51B(A)
S 4 S 4 S 4
27.5¢2 5589 27.5¢2 ‘PMJ_L 27.5¢2 555 27.5:2 ‘PQ_L 27.5¢2 5589 27.5¢2 92620 | |
Unitd mm
Ratings, ConditionsO Type No. VR-60B0 A0l ‘ VR-61B0 A VR-51BO A O
Tstg ooog 0 300 12500
lo OArmsO 0  Ta=400 Sine wave,R-loadd 0.5 0.15 0.150
IFsm OAOO  50Hz, Sine wave, Non-repetitived 00 [] O 16 7.5 7.50
O IrF=1mAC — 2.050 2.55 1.550 2.050
IF=10mAD — 2.5000 3.00 1.8500 2.350
Ve Hvb IF=70mAC] — 2.8501 3.35 2.1500 2.6500
IF,=1A MAX1.5 — —0
page 102 104 106
Package : 1F Package : 1Y
VR-61F1 VRYA
Type No. Date code 6.6
~H7F1* 71N7HE é 18 18 i
o I e B
il gy o @
Date code :::: %f;m - o %7 Vﬂjﬁ N
Type No.,Class ﬂﬂ% 3 A e
e é Standard soldering pad
5 5202
FRInRE
| 9 [ == L :
T_hﬁz] § 0 UAV e | & [ e
o ki &= Unitd mm
Ratings, Conditions Type No. VR-61F1 ‘ VRYA6 ‘ VRYA150
Tstg ooomn 00 550 150 0300 1250
Ta=400 0 | On alumina substrate[] 0.300 Ta=250 [ 0.31 1 element operation| 0.140 1 element operation(T]
lo OArmsd [I Sine wavell B ! |
o R-load On glass-epoxy substratell] 0.28] Ta=250 O 0.20 1 element operation]| 0.09 1 element operation[T]
\|_|,:SM 0A0 G 10/200usO0 O 60 65] 2 elements operation | 5@ 2 elements operation[T]
- i 10/1000p sO O 30 30 2 elements operation | 241 2 elements operation[T]
- IF=1mAD O 2.050 2.55 5.1306.37 ©
VF ovOo@ I1,=10mAO 1 Circuit 2.5000 3.00 6.250 7.500
IF=70mA 2.8500 3.35 7.13008.37
—
T
-
Marking B
—7T
page 108 110 112

14
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Quick Reference(Series Ratings Table)

m UKP Series[] UL497B Listed File No. E183905(1 [J

Package : 2F

o

U10

Lo}
(o]
1

2.0t 0.1

40:03

Date code

Type No.
Class Standard soldering pad
o—N——o
7.6+ 03 C0.8
MJ 16t 0. 1 T
Unitd mm
Ratings, Conditions Type No. ‘ UKP10L06 ‘ UKP10R25 UK15N140
VDRM ovon 48 190 120
VBo OVO@D Pulse measurement(Peak hold) O 55 220 1300
| 10/1000psO0 0000 100 150
ITsm DAL g /200 s0 250 3000
In OmAO [0 Pulse measurement(] 100 10000
Cj OpFOM f=1kHzO OSC=1VrmsO Vo0 50V 180 90 200
page 0 O oo
m UVR Series[d UL497B Listed File No. E1839050 O
Package : AX06 Package : 1Y
UVRYAG
UVR-61BF Type No. Date code 6.6
1.8 18
i
L & %hd_) i[ %% % 34:{
3 (e} N o
. o[ %13‘” = 72 PAsl—
?g i“}. Z‘, Standard soldering pad
9‘ $» 5* ) | STZ ]
27.5¢2 508 27.5:2 926201 | | § ;‘; &b& i{
ghax Unitd mm
Ratings, Conditions Type No. ‘ UVR-61BF ‘ UVRYA6L
Tstg goog 0300 1250
lo OArmsO [0 Ta=400 O Sine wave,R-load0 O 0.15 0.30 1 element operationT]
IFsu 0AD 6 50Hz, Sine wave, Non-repetitive[] 7.5 —0
o " 10/1000p sO — 30 2 elements operationT]
| IF==1mAL 2.050 2.55 0
VF OvOD 1e=10mAO 0O D00 O 01 Circuitd 2.500 3.0000
IF=70mA 2.8500 3.35
page O
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Package Outline and Soldering Pad

16

Outline Dimensions, Standard Soldering Pad

m 1F Package

m 2F Package

\
st 3 ol
—FLI+IN+ & & T
— ‘
\ N\
2.0
Date code 42

Type No.,Class

5.0t 03

| o

i
FL
:

f =
Swm i
— AN - N
AV
Type No. \M
Class
7.6=03

N

Stan

&
-

Z

2.5
6.1

dard soldering pad

0.3

Cco.8

y,

NN -
S| - =
h.2+0 Nw *l
1 2— ’ © 1 6: 0.3 l6i 0.3 T T
M e
Unitd mm Unitd mm
m 1Y Package m STO-220 Package
4.61 0.2
+ 0.2
Type No. Date code 6.6 10.2% 92 05
18 i i 18 i Datecode ¢ i ‘ 3
+ ~ O
A a5y B B0 STSOVE 4 o
L f %7 %7 ﬂ eelo ——Ho7F [ %) Topor 2
= S ©ol] i ~ <Rl
O—[NP:P«Nj—Q | = v lﬁﬁ; g E
‘ ° |3 g 4 n 0.6018%
= Standard soldering pad =) ‘ 0.7% 02 112
5+ 02 i 52 02 = 1.0+ 02 ‘
| I = = 2.54% 05 2.54% 05 1
PR S 0
| & ( i | o
i} Sy ® g 1 I5 ﬁ Al }l e
(2]
1.1t 02 P 1.1 02 J—’—L :
il D S -
gMAX 47|
1.75 1.75
2.54 2.54
UnitD mm UnitD mm

One example of soldering pad dimensions is shown here. Refer to
these dimensions when designing your printed circuit board.
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Package Outline and Soldering Pad

m AX06 Package

m AX10 Package

% &
S S
o
I
] @ . -
27.5%2 5569 27.5%2 ‘PM_L 26.5+2 73%° 26.5%2 94401
UnitO mm Unitd mm
m TO-221 Package m M2E] DO-214AA0 Package
10¢ 03 3.5% 02
KT156N[
Type No. | » 2
14 46 & | Type No. 178 | 229  1.78
Class ey 4 B KiOD . ‘
S 3 o
Date code N ) { } & ~ ‘
Date code_ : 0874 va = |
1.4%02 ”L %'r | i
<l 3 Class Date code Standard soldering pad
3 511 0.3
A
1 K
odllod|og Q5
— o~
0.7 02 L B I ‘—J L—’
1 O+ 0.3 lOi 0.3
2.54+ 0.2 2.54%02 0.4t 02 1+ 03
o—PNf—-o
gooooo
UnitO mm Unitd mm
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Technical Information

Technical Information for Thyristor Surge Suppressor

1. Summary

It has been over 30 years since SHINDENGEN developed and released its silicon bi-directional] two-terminal thyristor(J referred to as
* SIDAC"O Silicon Diode for Alternating Current] During that timeld these thyristors have been used by numerous customers and have
built up an impressive record of achievement.

TSS is developed to offer excellent surge protection features by taking full advantage of the basic structure of the SIDAC and
combining that with our development and technical capabilities.

TSS integrate the outstanding technical capabilities of SHINDENGEN to realize a completely new and ideal type of surge protector
that has satisfied customers for their protection of advanced data communication equipment and terminals from voltage surges induced
by lightning strikes.

2. Basic Structure and Operating Principle

T. @

T. @

Glass passivation T
e v, = . .

i1 P1 3 N, i Py i l R» O

—NMA—R: A i N2

b N2
J
Ps ol

Ps F—VV\— Ps

» N R, Z
N
Na4 Ja ,Tl N2 - Ja
Ra l i Ps

.o

Fig.60 Structure Fig.70 Electrical equivalent circuit Fig.80 Symbol

The structure of TSS consists of a planarUfive-layer structure as shown in Fig.6.It employs glass passivation that is the result of our original
research and development activities.

Fig.7 shows the electrical equivalent circuit of the TSS. TSS can be considered to be a complex device in which two SCR are
connected in parallel while facirg in opposite directions.

As described belowOoperation in the case of applying a plus] O Cvoltage to T2 and a minu§] O Cvoltage to Ti in the structural drawing of
Fig.6[0can be perceived in terms of each of the stages of the V-I characteristics curve of Fig.9.

1.Stageldd
Junction Jz is in the reverse bias state(Jand recoupling current the same as an ordinary PN junction diodé] reverse leakage
current)flows putting the TSS into the off state.

2.Stagelld
As the applied voltage V increases up to the breakdown voltage Ve of junction J=[0junction Jz begins avalanche breakdown.

30Stageldd
When the voltage drop of i2 xRz exceeds breakover voltage Veo and reaches the diffusion potential Vi of junction J: due to current I2
flowing directly beneath layer P.Ocarrier injection begins from layer P1 to layer N2 resulting in the flow of current ix.

18 —Shindengen TokYo, JAPAN.



Technical Information

& I [ =—In
[ Stage[ O
I —- ==~
I+ —— | =— V7 S
Ih—1. .. Stage O Veoz Vormz lormt
~~~~~~~~ : ; i 1
T Iormz Vorm1 Vo1
Staged O
Stagel O T e
T
Vro—= [=— I
Veo V—
Fig.9 V-l Characteristics Fig.10 V-1 Characteristics

As a resultOthe TSS switches to the on state when the sum of the two current amplification factors a 1 of the N2 Pz N4 transistor
and a 2 of the P1 N2 Ps transistor [ which both exhibit current dependency( is a 10 a 200 1.

4.Stage(0)

An on-state voltage VT is similar to forward voltage drop of the ordinary PN junction diode.

Since the case in which the direction of the applied voltage is the oppositel] T2 minusd O (1] T1 - plusd O (X1 is valid in
completely the same manner( V-I characteristics that are symmetrical in both directions are exhibited as shown in Fig.10.

3.Basic Operation and V-I Characteristics

O Normal State
i !
F—— Ru 5
£
o
5
o
w
(s}
Ve <Z> S W — ..
- .
fm
T
[[% R
Point (a)
The operating point is point] alof the off region on the
V-1 characteristics in Fig.11. ~ t
Y
Load current i is supplied to the electronic equipment. ° Veo V—
Fig.110 V-l Characteristics during normal operation
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Technical Information

O Operation during Surge Voltage Induced

o7 ]
-] @

Isurge

—_

Poinf] b[1J

fsurge

Electronic Equipment

At the moment a surge voltage that exceeds the breakover voltage
VBo is applied to both terminals of the TSSOthe TSS switches on to the
on state(] and the operation point moves to point b of the V-I

characteristics.

As a resultConly a voltage equivalent to the on-state voltage VT of the T v
surge

TSS is applied to the electronic equipment. Vio V —

As isurge gradually decreases so that it falls below holding current IHO
the TSS is automatically reset so that the normal load current iL is
supplied to the electronic equipment.

Fig.1200 V-I Characteristics during surge voltage induced

4.Impulse Waveform

The waveform of lightning surge current can be described as shown in Fig.13
Our TSS are tested based on the following waveform.

Current—

T:0 Duration of wave frontC)

T.0 Duration of wave tailll
10 Crest valueO

A0 Peak point

Fig.13 Impulse waveform

O The waveform is represented in terms of the duration of the wave front and the duration of the wave tail(T/T2[j1 s
Exampleld For an indication of 1000 1000 s[ the duration of the wave front0 T1[J is 10y s
and the duration of the wave tail(J T2 is 1000 s
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Technical Information

5.Comparison of Surge Response

A comparison of the clamping waveforms of our TSSO a Gas discharge tube[d GDTO and a metal oxide varistor(] MOV is shown in
photographs 1 through 3 at an Ir value of 100A0 1000 1000u sO .

Test conditions Ie00 100A1 100] 1000p sO
Ve[J 1000V
VvV O100vOdiv 020AO0div t10.5p sO div

N\ Clamping voltage I

X~ Surge current

\—~ Surge current

x~ Surge current i
| Clampmg voltage

[/ " ampmg voltage

Photograph 1 Shindengen TSS Photograph 2 GDT Photograph 3 MOV
O Veold 252V0 0 DC discharge voltage 230V 0 VzO 264V at 1 mAQ

Photographs 4 through 6 indicate a comparison of clamping waveforms VcL at dv(J dt0 1000VO p s.

Test conditions Ir0 50A dv/dtd 1000V/u s
Ve 1500V VO 100V/div 10 20A/div  tO 200ns/div
Vel 295V Veild 470V Ve 380V

A
- +—Clamping voltage
-- bbb

kclampmg voltag g -' ‘.~ Clamping voltage .
- urgL current Surgc current - .’ .
uﬂ

|
i ll-i!iIIII

Surge current

Photograph 4 Shindengen TSS Photograph 5 GDT Photograph 6 MOV
0 Veoll 252V 0 DC discharge voltage 230V 0 VzO 264V at 1 mAQ

In the case of a surge protective device such as[]gas tube arrestors and metal oxide varistor§] MOV[the clamping voltage at the time of
surge operation is extremely high relative to nominal valueg§] DC discharge voltage and breakdown voltage Vz[l The dv/dt-VcL
characteristics and VcL-T characteristicg] clamping voltage-time characteristicsCare shown in Figs.14 and 150respectively.

In consideration of these characteristics[it is necessary to employ a protective circuit design that anticipates the withstand voltage of the
electronic equipment and the dv/dt value of the incoming surge when using a gas tube arrestor or metal oxide varistor.As can also be understood
from the VcL-T characteristicsOparticularly in gas tube arrestorsCthe operating voltagé] discharge voltagetends to become higher relative to
a sharp dv/dt waveform due to discharge delay phenomena.This phenomena presents a difficult problem when designing protective circuits in
the case of actual surge protection.

In recent years[Jdue to the low withstand voltages of ICSLSIs and other semiconductors and electronic equipmentprotective circuits are
required to respond rapidly to sudden voltage surges.TSS is able to operate at a constant clamping voltage for even sharp surge waveforms.It
facilitates the use of individual devicesOand no special protection.Moreover{Jthey are not subject to degradation over time even when surge voltage
is applied repeatedlyCJand offer greater stability than gas tube arrestors and metal oxide varistorsCJmaking them much easier to use.
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N 2 3 <
s 3 3§ S 2
1000 f r ~ ~ ~ ~ (=} ~
800 B /
5 Gas tube arrester g Gas tube arrester i i i
= & 1000 N\ [ / / /
< 600 g Pen TN (T ] [ /
. | VI T I
g A1 g TR ] /
g /”:72 E e ~—
o 400 zno T+ A > 34\ / \;Z: ~cLJ£"° / /
=3 fepefeet=t=1 mEl Lt |ttt = O
g —T] | O g / TSS #
S 200 b o / f
0 1 0 1 2 3 4 100
10° 10 10 10 10 10 10° 10° 10* 10? 10°
dv/di] VA s Operating Timel sec[1]
Fig.140 dv/dt-VcL characteristics Fig.150 VcL-T characteristics

6.New Producut and Technology Trend

Over the passed years[ TSS is developed mainly as bi-directional type.

Recentlyl Novel type[] Low voltage type and Reverse conductive type TSS were developed based on the technical research closely
related to market requirements.V-| characteristics of Conventional type TSS is shown by figure 16-1. Since Conventional type TSS has
negative resistance regionl] it works as“ quickly-breaking-over” when surge exceeds breakover voltage.

While V-I characteristics of Novel type TSS is shown by figure 16-20 which has more stable characteristics in high frequency
application.

L= Il F-f.
“vrl il
k-7 Wl - F- leol
V' Veo2  Voru2 lorml |-~ T -E leollT] V' Veo2 Ver2 Vorm2 lorml |~ T I

0 leo2(TH " 1lom2 Vomul Vel v y o2 Vorwl  Verl Veol v

== In2 lgo2 - - - 12

V2, V2,
-1 2 - 2
I |
Fig.16-10 TSS V-I Characteristcs Fig.16-20 TSS V-I CharacteristcsO
O negativel slope O O positive-sloped O
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The V-l characteristic of low-voltage type TSS device is shown in figure 16-3. Built with a conventional structure [ the low-voltage

designs exhibit high capacitance( a serious drawback. To solve this problemO SHINDENGEN has developed a special structure which
is incorporated in current production.[J under requirement of its patent.[]

|
Il |--1.. I |--
Vrl Vil
A -
. Il - lgol
Veo2  Vorm2 lorml |, | lorml .E
I =1 lorv2  Vorul Veol v Vorml Verl Veol V
== W2
V2 |
oo 12 Ve | |
E
|
|

Fig.16-3 TSS V-I Characteristics(

Fig.16-4 TSS V-I Characteristics(
0 Bi-Directional/Low voltage type(l [

[ Uni-Directional/Reverse conductive typel [

The V-I characteristic of the reverse-conduction type TSS is shown in Figure 16-4. Because most telecommunication applications use
a negative voltage line. In this cased a TSS with reverse-conduction characteristics is suitable.

The schematic symbol for a reverse-conduction TSSO as differentiated from a bidirectional-typeO is shown in Figurel7.

Fig.17 Circuit symbol
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m Trankiller

Trankillet) Transient Surge Killers[ registered trademark of
SHINDENGENO is a type of voltage clamp silicon surge
protective device that applies the reverse avalanche breakdown
phenomenon of a silicon PN junction.

These devices are also referred to as Power Zeners[since
they allow a large surge currenf] avalanche currentJto flow in
the reverse direction compared to Zener diodes which are
ordinary constant voltage devices.

Fig.18 shows the voltage-currenfl V-1O characteristics of
Trankillers.

Since these devices exhibit remarkable non-linear
characteristicsObetween when off] saturation stageCJand when
ori] breakdown stagelTlthe response characteristics to surges

are quickCenabling them to obtain a stable clamping voltage.

Irsm

Current |

ImA

Voltage V

Fig.180 Voltage-Current characteristics

(Features)

1. The fast response speed enables the obtaining of a stable
clamping voltage.

2. The allowable power is much larger than ordinary constant
voltage devices[] avalanche diodes[]

3. There is no degradation over time relative to repeated surges
and they are maintenance-free.

0 VSD\

MIRN

V-l Characteristics

Current |

. ™~

Ve Vs
Voltage V

Fig.20 Suge impedance characteristics

4. Leakage current during the steady state is extremely low.

5. Two types are avai

labled consisting of a compact surface-

mounted type and an axial lead type.

(selection Criteria for Tankillerd

Selection Method

Main Conditions

Determination of{]
maximum reversel]

e Circuit voltageld
r---» O peak value of voltage applied in(J

voltage Vru 0 the normal state0] 0
v
e Peak surge voltage
Input surge current ---» !
e Surge impedance
i

Determination of{]
clamping voltage|---
Ve Ve

v

Other specialld
conditions etc.

e Withstand voltage of circuit to]
0 be protected

r---> e Capacitance

0 Estimation of surge current
The surge current Is that flows to the trankiller in the equiva-
lent circuit shown in Fig.19 is determined according to the
following formula : Vs

|S:<%

Irsmd Is

O Zo O

Surge voltage Vs q Y Ve

O ¢ O

Fig.190 Equivalent circuit in surge operation

Is O Suge currentd A
Irsm O Max.surge currentd Al
Vs O Surge voltage VO
VceL O Clamping voltage O [TJ limiting voltage
Eo O Equivalent surge impedance

For referencel in the case of trankillersO clamping voltage
0 VcLO characteristics are indicated in the form of the V-I
characteristics. According to the current valued Irsm( that
flows in protection circuitd clamping voltage applied on
electronic equipment has to be lower than withstand voltage of
electronic equipment.
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m Silicon Varistors

Silicon varistors are a voltage-clamp type of surge protective
device that utilizes the forward voltage drop of a PN junction.
These devices demonstrate the bi-directional characteristics
resulting when PN diodes are connected in parallel in reverse.
SHINDENGEN has succeeded in composing these
bi-directional
characteristics in a single chip using isolation
diffusion technology.
In additiondthe use of glass passivation produced results in
outstanding reliability.

Fig.210 Silicon Varistor internal equivalent circuit

Current |

Voltage V

Fig.2200 Voltage-Current characteristics

(Features)
1. Perfect as a device for signal protection.
2. Compact size and highly reliable.
3. Various voltage variations through the use of high-density
technology.
4. Both surface-mounted and axial types are available.
5. Low capacitance.

m Standard Measurement of Surge ON[ state Current

Historicallydd SHINDENGEN has used three standardized waveforms to define Surge On-state Current(] 8/20u s 10/200p s and
10/100Qu s RecentlyD thoughO the rapid expansion of communication applications has brought into use many new evaluation
waveforms that more closely approximate actual usage. In response.SHINDENGEN has expanded its list of measured standards to

those listed in Table 2.

SHINDENGEN application engineers are available to assist in selecting specific devices that are expected to operate outside

the range defined by these standards.

WaveformO Peak Surge Currentl] Proper International Standard

2/10p sO 1kAO FCC Par. 680 Belcore 108900 —10

8/20p sO 1kAO IEC1000-4-500 VDE 08780 ANSI C62.410
15/100p sO 200A0 —40 —40 —1
10/160p sO 200A0 FCC Par. 680 — —1
10/200p sO 200A0 — — —
10/560p sOI 100A0 FCC Par. 680 — —0
10/1000p sO 100A Belcore 00974 ITU-T K.28 REA PE-60

Table2 Standard surge waveform in SHINDENGEN
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SMD

TSS KL SERIES

KL3Z07, 18

m OUTLINE DIMENSIONS

Package : 1F

|
- I H
NI © a S |
A A\
20
Date code 4.2
Type No. Class Standard soldering pad
5.0 0.3
| | : B
lﬂi il 2t03 gT
Unitd mm
m RATINGSL
Absolute Maximum Ratings
Item Symbol0) N UIEE NE: KL3Z07 KL3Z180 UnitD
Conditions
Storage Temperaturel] TstgO 0400 1250 oo
Junction Temperaturel TjO 1250 oo
Maximum Off-State Voltage[l  VbrmO 5 150 VO
10/2000u sO0 O [ ad 300
Surge On-State Current ITsm Non-repetitive A
8/20u s 150
Electrical Characteristics Ti=250 0
Breakdown Voltagel Ver[ Isr=1mALO MIN 5 5 MIN 15,500 vO
Off-State CurrentO IprvO | Vb=VbrmO MAX" 1000 pAD
Holding Current ¥ Pulse measurement(] MIN 500 mAQ
On-State Voltage V1o IT=2A0 TP 1.50 Vo
. , : f=1kHz0 VA
Junction Capacitance Cj 0SC=20mVrmsi Vo=0V 100 pF
26 —Shindengen TOKYO, JAPAN.




KL3Z07, 18

m CHARACTERISTIC DIAGRAMS

On-State Voltage—On-State Current Breakdown Voltage
100 1.10
H
50 i
N
@ 1.05 -t
] o
O P /
< L b /
=@ = 1.00 —
= P J
5 10
8 /,/ i /
i 7 & 0.95
[ E 8
5 5 )
c 0 TYPE > O TYP
(@] / c
2
2090
2 ]
Q@
m
1 0.85
0 1 2 3 4 5 6 7 040 020 0 20 40 60 80 100 120 140
On-State Voltage VTO VO O Junction Temp. TjO 0O O O
Holding Current Junction Capacitance f-Cj
25 1000
E 500
g 20 i TYPO
=2 TYPO s i jaal
S D se measurement[]] 5 200 J&:ZOmVrms[]_J
O NG g
15 s
B N s
z \ 'S 100
- Qo
c [
£ 10 ~ Q VD=0V
8 \\ % 50 S
2 0 £
° Il
=05
z 20
0 10
040 020 0 20 40 60 80 100 120 140 1 2 5 10 20 50 100 200 500 1000
Junction Temp. TjO OO O Frequency fOJ kHz0 O
Junction Capacitance Vb-Cj
1000
500
z <
N y4
g il EYP E{
3 200
c
S
S 50
Q.
©
O
S 50 =
g ~-
3
20
10
01 02 0.5 1 2 5 10 20 50 100
Off-State applied Voltage VDO VO O
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SMD

TSS KL SERIES

KL3LO7/

m OUTLINE DIMENSIONS

Package : 1F

#
©

1.5 02
2.5+ 03

N oo

Date code

Type No.,Class

Standard soldering pad

3

|
—
|

s
4
<

0.1+ 01

(- , g < -
1.2+ 03 T
oo—N——oono UnitD mm
m RATINGSO
Absolute Maximum Ratings
ltem Symbol0l » Type No. KL3L070 UnitO
Conditions
Storage Temperature[ TstgO 0400 1250 oo
Junction Temperaturel TjO 1250 oo
Maximum Off-State Voltage[l VormO 580 VO
10/1000psO0 O 0O O O 300
Surge On-State Current ITsm Non-repetitive A
8/20p s 100
Electrical Characteristics Ti=250 0
Pulse measurementd MIN
Breakover Voltage[] Veoll 0 Peak hold0 0 650 VO
Off-State CurrentO lormO | Vb=VbrMO MAX 100 puAO
Holding CurrentO IHO Pulse measurement[] MIN'1000 mAQO
On-State Voltage V1o I=2A0 TYP 1.5n0 Vo
. . . f=1kHzO MAX
Junction Capacitancel] Cjo 0SC=1VrmsL Vo=50V0 900 pFO
Clamping Voltage Ver dv/dt=100V/u s MAX g( v

28
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KL3LO07

m CHARACTERISTIC DIAGRAMS

On-State Voltage—On-State Current Breakover Voltage
100 1.2
H
O
50 i 1.15
i LT 2 11
m| > >
< pre < =
H 20 = 1
£ A O 1.05
s A E
5 10 A 8 10
@) >
L 7 [}
b5 yd g095 TYPO
» 5 4 £
= S pulse measurement(|
9 ~
TIO 2500 — o} 0.9 0 peak hold™
2 TYPO 1 i
pulse measurement 3 0.85
m
1 LOLECE LLELLLL 08
0 1 2 3 4 5 6 7 8 040 0 40 80 120
On-State Voltage VTO VO O Junction Temp. TjO O OO
Holding Current Junction Capacitance f-Cj
3 1000 —
S
g 25 —Stateﬂ
D .
2 D TYPO D' E TYEPD d
s se measurement o
N 2 & 100
= 8
B[ s oo
I 15 5 VD=50V
3 1 S 10
(=) T |5}
c =
5 3
2 05
0 1
040 0 40 80 120 150 1 10 100 1000
Junction Temp. TjO OO O Frequency fO kHzO O
Junction Capacitance Vb-Cj
1000 ! 1
Ti0 250 O]
TYPO ||
H f=1kHz0
= 0
& 1004
<]
o
= —
o]
= T~
&
o
©
)
S 10
B
c
3
i
1
0.1 1 10 40
Off-State applied Voltage VDO VO O
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TSS KL SERIES

m OUTLINE DIMENSIONS

KL3N14

Package : 1F

#
©

)

S
4
mn

1.5+02

o

ol |
Ul

kY
2.0
Date code 42

Type No.,Class

Standard soldering pad

3

s
g

L

0.1+ 01

lﬁi 1.2+ 03 g‘I
Unitd mm
m RATINGSL
Absolute Maximum Ratings
Type No. .
Iltem Symbol[ S KL3N14[ Unit
Storage TemperaturelJ Tstg 0400 1250 oo
Junction Temperatured TjO 1250 oo
Maximum Off-State Voltage[] VorvO 1200 VO
10/1000psO O 0O O 300
Surge On-State Current ITsm Non-repetitive A
8/20u s 100
Electrical Characteristics Ti=250 0
Pulse measurement MIN
Breakover Voltage[] Veoll 0 Peak holdD 0 1300 VO
Off-State Currentl lormO | VD=VDrRMU MAX- 100 p AO
Holding Current IHO Pulse measurement[] MIN 1000 mAQO
On-State Voltage V1o IT=2A0 TYP 1.80 Vo
. , : f=1kHzJ VAX
Junction Capacitancel Cjo 0SC=1VrmsL] Vo=50V[] 500 pFO
Clamping Voltage \ dv/dt=100V/u s MAX 195 \%

30
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KL3N14

m CHARACTERISTIC DIAGRAMS

On-State Voltage—On-State Current

Breakover Voltage

Junction Temp. TjO 00O 0O

Frequency fO kHzO O
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SMD

TSS KL SERIES

KL3R20

m OUTLINE DIMENSIONS

O

Package : 1F

{70,
N
b

N~
—

1.5 02
2.5+ 03

\oe
Date code

Type No.,Class

Standard soldering pad

3

s
4
<

0.1+ 01

| |
% rr——h — d[ o
lﬂj 12: 0.3 SI
0o—MN—o0on Unitd mm
m RATINGSL
Absolute Maximum Ratings
Type No. .
ltem Symbol Camclitens KL3R200 Unit
Storage Temperature(J TstgO 0400 1250 oo
Junction Temperature TiO 1250 oo
Maximum Off-State Voltagel[] VormO 1750 vO
10/1000p sO0 O [ 300
Surge On-State Current ITsm Non-repetitived A
8/20u s 100
Electrical Characteristics T/=250 [
Pulse measurement(] MIN
Breakover Voltage[ Veol 0 Peak hold0 0 1800 VO
Off-State CurrentO lormO | VD=VprMO MAX 100 puAO
Holding CurrentO 11O Pulse measurement[] MIN 1000 mADO
On-State Voltagel V1o IT=2A0 TYP 1.80 Vo
, : , f=1kHz0 MAX
0
Junction Capacitancel] cjd 0SC=1Vrms Vo=50V0] 30 pFO
Clamping Voltage Vel dv/dt=100V/u s MAX 250 \Y;
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KL3R20

m CHARACTERISTIC DIAGRAMS

On-State Voltage—On-State Current Breakover Voltage
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SMD

TSS KP SERIES

KP4L0O7

m OUTLINE DIMENSIONS

Package : 2F

( |
\l:l = -
- [ N I I ]
< ™o 53 % 4
| i 25
‘ 6.1
Type No. Date code
Class Standard soldering pad
7.6+ 03 co.8
IR FE
ol o
1_6: O.‘3 16: 0.3 T
Unitd mm
m RATINGSLO
Absolute Maximum Ratings
Type No. !
Item SymbolO Conditions KP4L070 UnitO
Storage Temperature[J TstgO 0400 1250 oo
Junction Temperature TjO 1250 oo
Maximum Off-State Voltage[l] VprmO 580 VO
O 10/1000p sO 400 0
Surge On-State Current ItsmO 10/200u sO0 0 O 0 Non-repetitive 600 Al
O 8/20u s 150 g
Electrical Characteristics T/=250 0
Pulse measurement(] MIN
Breakover Voltagel VeolJ 0 Peak holdD 0 650 VD
Off-State Current[] IormMO | Vb=VbrmO MAX 100 p AO
Holding CurrentO kO Pulse measurement] MIN 1000 mAQ
On-State Voltagel V1o IT=2A0 TYP 1.250 Vo
Junction Capacitanceld cjo f=1kHz0 MAX 900 pFO
OSC=1Vrms[ Vo=50VvQ
Clamping Voltage VL dv/dt=100V/p s MAX" 80 Y,
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KP4L07

m CHARACTERISTIC DIAGRAMS

On-State Voltage—On-State Current Breakover Voltage
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SMD

TSS KP SERIES

KP4N12

m OUTLINE DIMENSIONS

Package : 2F

[ —
— — .
Z NN D
<< ‘H o0 NI
i |
Type No. \M
Class

[ V¥4

Standard soldering pad

7.6+03 Co.8
[ || :
N I FE
Unitd mm
m RATINGS[
Absolute Maximum Ratings
ltem SymbolD|  sonditions e e KP4N120 Unit0l
Storage TemperaturelJ TstgO 0400 1250 oo
Junction Temperature TjO 1250 oo
Maximum Off-State Voltagel VprmO 1000 VO
g 10/1000p sO0 400 0
Surge On-State Current IrsmO 10/200p sO O O{0 Non-repetitive™ 600 AO
] 8/20u s 150 0
Electrical Characteristics T/=250 0
Breakover Voltagell Veol Eullaseeawﬁg%umregﬁenti MIN 1100 vO
Off-State CurrentO IormO | Vb=VbrMO MAX 100 puAO
Holding CurrentO IHO Pulse measurementQ MIN 1000 mAQ
On-State Voltageld V1o IT=2A0 TYP 1.250 Vo
Junction Capacitanceld Cjo fozélé:'lzl?/rmsm V=50V MAX 500 pFO
Clamping Voltage Vel dv/dt=100V/u s MAX 135 \Y
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KP4N12

m CHARACTERISTIC DIAGRAMS

On-State Voltage—On-State Current Breakover Voltage
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SMD

TSS KP SERIES

m OUTLINE DIMENSIONS

KP10LOG6, 07, 08

Package : 2F

)

— 3
o m I S
|V
Type No \M
Class
7.6 0.3

2.5
6.1

Standard soldering pad

Cco.8

iy

g
o
s L
0.2
15
2
0.1+ 01

169
UnitO mm
m RATINGSO
Absolute Maximum Ratings
ltem Symboll| o ditions TypeNo. 1 v p10106 KP10LO7 | KP10LO8O | Unitd
Storage TemperatureJ TstgO 0400 1250 oo
Junction Temperatured Tid 1250 oo
Maximum Off-State Voltage[] VbormO 48 58 630 \n
| 10/1000p sO 1000 |
Surge On-State Current IrsmO 10/200p sO O 0|0 Non-repetitived 1500 AO
O 8/20u s 250 O
Electrical Characteristics Ti=250 [
Breakover Voltagel Veoll E”F',Seeakmﬁg%umreéne”m MIN 55 MIN g5 MIN 750 VO
Off-State CurrentO IorvO | Vo=VormO MAX 100 pAO
Holding CurrentO [%1m] Pulse measurement[] MIN 1000 mAD
On-State Voltageld V1o IT=2A0 TYP 1.150 Vo
Junction Capacitanceld cjo zélgizl?/rmsm V=50V MAX 18001 pFO
Clamping Voltage Vel dv/dt=100V/p s MAX 70 MAX 80 MAX 100 \Y,
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KP10L06, 07, 08

m CHARACTERISTIC DIAGRAMS

On-State Voltage—On-State Current

On-State Current IT] ACTJ
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SMD TSS KP SERIES

m OUTLINE DIMENSIONS

Package : 2F
KP10N12, 14 i

\l_l
= ? o =l
S0 [[&¢ NE‘%%%
‘ { Lﬁz-f’
‘ 6.1
Type No. \M
Class

Standard soldering pad

7.6+ 03 C0.8
L T _Jepeff
o =]
1.6 0‘3 1.6+ 03 T
Unitd mm
m RATINGS[
Absolute Maximum Ratings
Type No. .
Item Symbol Conditions KP10N12 KP10N140 Unit[d
Storage TemperaturelJ Tstgd 0400 1250 oo
Junction Temperaturel TiO 1250 oo
Maximum Off-State Voltage[l] VprmO 100 1200 VO
O 10/1000u s 1000 ad
Surge On-State Current ItsmO 10/200p sO O O{0 Non-repetitive 1500 AD
O 8/20u s 250 O
Electrical Characteristics T/=250 0
Pulse measurement MIN MIN
Breakover Voltagel Veol] [ Peak hold0 O 110 1300 A\l
Off-State CurrentO IorvO | Vo=VorMO MAX100 pAD
Holding Current [ Pulse measurement[] MIN 10000 mADO
On-State VoltageO V1o IT=2A0 TYP1.150 Vo
f=1kHzO
i i i MAX
Junction Capacitancel] cjd 0SC=1VrmsD Vo=50V[] 1400 pFO
Clamping Voltage Vel dv/dt=100V/u s MAX 135 MAX195 \Y
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KP10N12,14

m CHARACTERISTIC DIAGRAMS

On-State Voltage—On-State Current Breakover Voltage
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SMD

TSS KP SERIES

KP10R25

m OUTLINE DIMENSIONS

Package : 2F

7.6 0.3

[ —
Ep o 2
i N 4 0 .
R iy 1m-&
/ ! 1 25
6.1
Type No. Date code
Class

Standard soldering pad

Co0.8

iy

[
L.

Ll
0.2

15

2.8
0.1+ 01

UnitO mm
m RATINGS[
Absolute Maximum Ratings
Item Symboll)| o i UTFS N KP10R250] UnitC
onditions
Storage Temperatureld Tstgd 0400 1250 oo
Junction Temperatureld TjO 1250 oo
Maximum Off-State Voltaged] Vprm[ 1900 VO
| 10/1000p sO 1000 ]
Surge On-State Current IrsmO 10/200p sO O O{0 Non-repetitive 1500 AO
O 8/20u s 250 a
Electrical Characteristics Ti=250 0
Breakover Voltage[] Veoll E“I'Dseeaﬂ‘ﬁgij“éege”m MIN 220(] Vi
Off-State CurrentO IormO | VD=VDrRMO MAX 100 puAD
Holding CurrentO [ Pulse measurement(] MIN 10000 mAO
On-State Voltage V1o IT=2A0 TYP 1.600 Vo
Junction Capacitanceld cjo f(;élgizl?/rmsm Vo=50V0 MAX 900 pFO
Clamping Voltage Vel dv/dt=100V/p s MAX 290 \Y
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KP10R25

m CHARACTERISTIC DIAGRAMS

On-State Voltage—On-State Current Breakover Voltage
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m OUTLINE DIMENSIONS
Package : 2F
w0 ]
3
25
6.1
Class Standard soldering pad
7,603 C0.8
ol o
1.6t 0}3 1.6% 0.3 T
Unitd mm
m RATINGSO
Absolute Maximum Ratings
Type No. .
Item Symbol |~ ditions KP15L08" [ Unit
Storage TemperaturelJ Tstgd 0400 1250 oo
Junction Temperature TjO 1250 oo
Maximum Off-State Voltage[| VormO 630 \Vn|
O 10/1000p sO 1500 0
Surge On-State Current ItsmO 10/200p sO O O [ Non-repetitive 2000 A
O 8/20u s 300 0
Electrical Characteristics T/=250 0
Pulse measurement(] MIN
Breakover Voltage Vol 0 Peak holdD O 700 VO
Off-State CurrentD Iorm] Vo=Vorm[ MAX 100 pAD
Holding Currentd WO Pulse measurement(] MIN 1000 mAO
On-State Voltagel V1o IT=2A0 TYP 1.850 Vo
f=1kHzO
i i H MAX
Junction Capacitancel Cjo 0SC=1VimsL Vo=50V0] 1800 pFO
Clamping Voltage VeL dv/dt=100V/p s MAX 100 v

O O New product
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KP15L08

m CHARACTERISTIC DIAGRAMS

On-State Voltage—On-State Current

Breakover Voltage
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m OUTLINE DIMENSIONS
Package : 2F
KP15N14 N
= 'q.] ™ 3] 2
B + 0 .
30 1ly 1@-@
/ ! 1 25
| 6.1
Type No. Date code
Class Standard soldering pad
7.6 03 C0.8
ﬂ( I
j vl &
ol o
1.6 0‘3 1.6t 03 T
UnitD mm
m RATINGSLO
Absolute Maximum Ratings
ltem SymbolQ iy Type No. KP15N140 UnitD
Conditions
Storage TemperaturelJ TstgO 0400 1250 oo
Junction Temperatured TjO 1250 oo
Maximum Off-State Voltage[l] VprmO 1200 vO
O 10/1000p sO 1500 O
Surge On-State Current ItsmO 10/200p sO O O[O0 Non-repetitive 2000 AO
O 8/20u s 300 O
Electrical Characteristics Ti/=250 [
Pulse measurement(] MIN
Breakover Voltage VeolJ 0 Peak hold0 0 1300 VD
Off-State CurrentO IormO | Vb=VDRMO MAX 100 puAD
Holding Current ¥} Pulse measurementd MIN 1000 mAD
On-State Voltagel V1o IT=2A0 TYP 1.450 Vo
. . . f=1kHzO MAX
Junction Capacitanceld Cjo 0SC=1Vrms0 Vo=50VL] 2000 pFO
Clamping Voltage Ver dv/dt=100V/u s MAX 195 v
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KP15N14

m CHARACTERISTIC DIAGRAMS

On-State Voltage—On-State Current Breakover Voltage
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SMD TSS KP SERIES

m OUTLINE DIMENSIONS

Package : 2F
KP15R25 :

Q1 LE#

! 25
v
6.1
Type No. Date code

Class

15R
25[1]

+

2_01 0.1
4

Standard soldering pad

7.6% 03 C0.8

—
o

0.1+ 01

|
L
%
=

Unitd mm
m RATINGSO
Absolute Maximum Ratings
Item Syntbol y U S KP15R25[] UitD
Conditions
Storage TemperaturelJ TstgO 0400 1250 oo
Junction Temperatured TjO 1250 oo
Maximum Off-State Voltage[l] VprmO 1900 VO
ad 10/1000p sO 1500 |
Surge On-State Current ItsmO 10/200p s O O{ONon-repetitive D 2000 AU
O 8/20u s 300 |
Electrical Characteristics Ti=250 0
Breakover Voltagell Veol Eué)seeawﬁg%umregenm MIN 2200 VO
Off-State CurrentO IorvO | Vb=VbrMO MAX 100 pAO
Holding Current IO Pulse measurement MIN 1000 mAD
On-State Voltage V1o IT=2A0 TYP 1.350 Vo
Junction Capacitanceld cjo gélgizl?/rmsm Vo=50V0 MAX 1500 pFO
Clamping Voltage VeL dv/dt=100V/u s MAX 290 \%
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KP15R25

m CHARACTERISTIC DIAGRAMS

On-State Voltage—On-State Current Breakover Voltage
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SMD

TSS KP SERIES

Uni-directionl

m OUTLINE DIMENSIONS

KP8LUOY

Package : 2F

~

al

=

—
00)

2.0

+

4

~U07

QO |
<
|

Class

|
|| |

o o
Type No. Date code

2.5
6.1

Standard soldering pad

C0.8

LA

Unitd mm
m RATINGSO
Absolute Maximum Ratings
Item SYMbOIC| 0 fitions 1196 N, KP8LUO70] UiitD
Storage Temperatureld TstgO 0400 1250 od
Junction Temperature TjO 1250 oo
Maximum Off-State Voltage] VormO 580 VO
10/1000p s 800 |
Surge On-State Current IrsmO)
8/20u s O O O JINon-repetitived 2000 AU
Surge On-State Current IFsm 10/1000u s 80 g
Electrical Characteristics T/=250 0
Breakdown VoltageO Ver[] Isr=1mA0O MIN 650 vO
Off-State CurrentO IprvO | Vb=VprmO MAX 100 puAO
Holding CurrentO ¥ Pulse measurement[] MIN 1000 mAD
On-State Voltage V1o IT=2A0 TP 2.00 Vo
Forward VoltageU VFD IF=2A0 TYP 1.25n0 vO
Junction Capacitancel] Cjo fgélgizz%mwmsu Vo=50V0 MAX 1000 pFO
Clamping Voltage Vel dv/dt=100V/u s MAX 80 \Y
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KP8LUO7

m CHARACTERISTIC DIAGRAMS

On-State Voltage—On-State Current

Breakdown Voltage
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SMD

TSS KP SERIES

Uni-directionl

KP10LUOY7

m OUTLINE DIMENSIONS

Package : 2F

[ [
- I~ b=
So N His
— 5D © N
/ ! )
TypeN \M
Class
7.6t 03

L V4

Standard soldering pad

Co0.8

Q

L
_Jloz

1.5

2 +

0.1x 01

-
LI

] ]
Unitd mm
m RATINGSO
Absolute Maximum Ratings
Item SymbolO ” g e KP10LUO70J UnitO
Conditions
Storage Temperaturel] TstgO 0 400 1250 oo
Junction Temperature( TjO 1250 oo
Maximum Off-State Voltage[]] VbprmO 580 vO
10/1000p sO 1000 g
Surge On-State Current ItsmO
8/20psO 0 00| Non-repetitived 2500 Al
Surge On-State Current IFsm 10/1000p s 100 g
Electrical Characteristics Ti=250 0
Breakdown Voltage Ver[ Isr=1mAO MIN 6207 vO
Off-State CurrentO IorvO | Vb=VbrmO MAX 100 pAO
Holding CurrentO IS0 Pulse measurement(] MIN 1000 mAQ
On-State Voltage V1o IT=2A0 TYP 2.00 Vo
Forward Voltage[ VFo l[r=2A0 TYP 1.250 vO
Junction Capacitancel cjg I;élgizzgmwmsu V=50V MAX 20000 pFO
Clamping Voltage Veu dv/dt=100V/u s MAX 80 Vv
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KP10LUO7

m CHARACTERISTIC DIAGRAMS

On-State Voltage—On-State Current Breakdown Voltage
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Axial Package

TSS KA SERIES

KA3Z07, 18

m OUTLINE DIMENSIONS

Package : AX06 ‘

5
(=)
S
I Ce
27.5¢2 5067 27.5¢2 ML

e Marking
' Eﬂolor codél 07TIRed,181Silver[1]
Type No. I KZ 67 T thdte Code
Unitd mm
m RATINGSO
Absolute Maximum Ratings
Type No. :
Item SymbolO Conditions KA3z07 KA3Z180 UnitO
Storage Temperatured TstgO 0400 1250 oo
Junction Temperature TjO 1250 oo
Maximum Off-State Voltage[]  VormO 5 150 VO
[l
10/1000p sO 300
Surge On-State Current ItsmO Non-repetitive A
8/2o0psOO OO0 150
Electrical Characteristics"T/=250 O
Breakdown Voltage VeRr[ Isr=1mAO MIN 55 MIN 15.50 \in
Off-State CurrentO IorMO Vo=VprmO MAX- 1000 pAD
Holding CurrentO WO Pulse measurement] MIN 500 mAQ
On-State VoltageO V1o Ir=2A0 TP 150 Vo
. . . f=1kHzO MAX
1 F
Junction Capacitanceld Cj 0SC=20mVrmsi Vo=0VD 00 p
-
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KA3207, 18

m CHARACTERISTIC DIAGRAMS

On-State Voltage—On-State Current Breakdown Voltage
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Axial Package

TSS KA SERIES

KA10R25

m OUTLINE DIMENSIONS

Package : AX10 ‘

(p 1.0% 0.05

26.5%2

26.5%2

A\
04403

e Marking
ﬁ —— Color code) Green(T]
Type No. +— 10R5[0] 99 ~—+——FF Date Code
Unitd mm
m RATINGSO
Absolute Maximum Ratings
ltem Symbol0 " Type No. KA10R250] UnitO
Conditions
Storage Temperaturel[] TstgO 0400 1250 og
Junction Temperature Tid 1250 g
Maximum Off-State Voltage[l  VormO 1900 VO
Il
10/1000p sO 1000
Surge On-State Current ItsmO Non-repetitive A
g/20usO0 000D 250
Electrical Characteristics™T/=250 0
Pulse measurement MIN
Breakover Voltagel Veol 1 Peak holdD 0l 2200 vO
Off-State CurrentO IbrRMO] Vbp=VbrmU MAX 100 uAO
Holding CurrentO IO Pulse measurement] MIN 1000 mAD
On-State Voltagel V1o IT=2A0 TYP 1.600 Vo
. , : f=1kHzO MAX
Junction Capacitancell Cid 0SC=1VrmsL Vo=50V] 900 pFO
Clamping Voltage Vel dv/dt=100V/u s MAX 290 \Y
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KA10R25

m CHARACTERISTIC DIAGRAMS

On-State Voltage—On-State Current Breakover Voltage
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Insulaeed Full Mold

TSS KT SERIES

m OUTLINE DIMENSIONS

Package : TO-221|

10+ 03

KT10LO7, 08 T i
)
oLgo|
46 s
>
Date Code /E)j Ej E] -
Laror L Al
%
S
0.7 02 L B I
2.54%02 2.54+ 02 0.4+ 02 103
opogoo
Unitd mm
0ooooo
m RATINGSL
Absolute Maximum Ratings
Type No. :
Item SymbolO Conditions KT10LO7 KT10L08[O Unitd
Storage TemperaturelJ TstgO 0400 1250 ogd
Junction TemperatureQ TjO 1250 oo
Maximum Off-State Voltage] VormO 58 630 VO
10/1000p sO 1000 O
Surge On-State Current Irsmd | 10/200us0 O O [0 Non-repetitive 1500 A
8/20u s 2500 O
Electrical Characteristics T/=250 0 0 0O Terminal No.O —0 0 O —0 [
Pulse measurement(] MIN MIN
Breakover Voltaged Veoll 0 Peak holdO 0 65 700 vO
Off-State CurrentO IorRMmO] Vo=VormO MAX 100 puAO
Holding Current ¥} Pulse measurementl] MIN 1000 mAD
On-State Voltage V1o IT=2A0 TYP 1.150 Vo
. . f=1kHzO
i MAX
Junction CapacitancelJ Cjo 0SC=1Vrms Vo=50V[] 1800 pFO
Clamping Voltage Vel dv/dt=100V/u s MAX 80 MAX 100 \Y
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KT10LO07, 08

m CHARACTERISTIC DIAGRAMS

On-State Voltage—On-State Current Breakover Voltage
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Insulaeed Full Mold TSS KT SERIES

m OUTLINE DIMENSIONS

Package : TO-221|
10¢ 03 3.5% 02
KT10N14 T N
KT10N[
Type No. | » 2
14 45 2
Class / i 1]
Date Code /E)j Ej E] -
Laror L H
T
0.7 02 L - I
2.54% 02 2.54% 02 0.4% 02 1% 03
ogopgoo
Unitd mm
00oooo
m RATINGSL
Absolute Maximum Ratings
Item SymbolC] , Type No. KT10N1400 Unit(]
Conditions
Storage Temperature[ TstgO 0 400 1250 oo
Junction TemperatureQ TjO 1250 RN
Maximum Off-State Voltaged| VprmO 1200 \
10/1000u s 1000 o
Surge On-State Current ltsmO 10/200up sO0 O O O Non-repetitived 1500 AO
8/20u s 250 o
Electrical Characteristics T/=250 0 0 O Terminal No.OO —0 0 0 —0 O
Pulse measurement(] MIN
Breakover Voltagel VeolJ [ Peak hold0 O 1300 \n
Off-State CurrentO IorvO | VD=VDrRMO MAX 100 pAO
Holding Current IO Pulse measurement] MIN 1000 mAO
On-State Voltagel V1o IT=2A0 TYP1.150 Vo
f=1kHz[
1 i H MAX
Junction Capacitancel] Cjo 0SC=1VrmsL Vo=50V0 1400 pFO
Clamping Voltage Ve | dv/dt=100V/us MAX 195 Vv
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KT10N14

m CHARACTERISTIC DIAGRAMS

On-State Voltage—On-State Current Breakover Voltage
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Insulaeed Full Mold

TSS KT SERIES

m OUTLINE DIMENSIONS

KT10R25

Package : TO-221‘

%

Type No. | » 2

Class

2
/ -

Date Code /E}j Ej E]

1.402 |||

1.4%02

12.5% 05

2.54t02 2.54:02 0.4 02

103

0gogoo
Unitd mm
oooooog
m RATINGSO
Absolute Maximum Ratings
ltem Symbol[ » Type No. KT10R25°[] Unit0]
Conditions
Storage TemperaturelJ Tstgd 0400 1250 oo
Junction Temperatured TjiO 1250 od
Maximum Off-State Voltage] VormO 1900 VD
10/1000p sO 1000 g
Surge On-State Current ItsmO 10/200p sO0 O O |0 Non-repetitive[d 1500 Al
8/20u s 250 0
Electrical Characteristics T/=250 0 0 O Terminal No.O —0 00—0 0
Breakover Voltage[] Veoll E“F',Seeark“ﬁgﬁj“éegqe“m MIN 2200] Vi
Off-State CurrentO IormO | VD=VDRMO MAX 100 pAO
Holding CurrentO ¥} Pulse measurement MIN 1000 mAD
On-State Voltage V1o IT=2A0 TYP1.600 Vo
Junction Capacitancel] Cjo fgél((;'zl?/rmslj V=50V MAX 900 pFO
Clamping Voltage Vel dv/dt=100V/u s MAX'290 \

0 O New Producut
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KT10R25

m CHARACTERISTIC DIAGRAMS

On-State Voltage—On-State Current Breakover Voltage
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Insulaeed Full Mold

TSS KT SERIES

m OUTLINE DIMENSIONS

KT15N14

Package : To-221\

Type No. | »

1
Class / ié

10%03

e p—

— |

KT15N
4 46

9+ 03

Date Code /Eﬁ Ej E]

1.4:02 L

0.7£02 L

+

1.4
12.5% 05

2.54x 02 2.54* 02 0.4+ 02 103
0gogoo
oooooog unitcy mm
m RATINGSO
Absolute Maximum Ratings
Item SymbolQ i Type No. KT15N140 UnitD
Conditions
Storage Temperatured TstgO 0 400 1250 oo
Junction Temperatured TjO 1250 oo
Maximum Off-State Voltage| Vorm[ 1200 VO
10/1000p sO 1500 O
Surge On-State Current IrsmO 10/200u sO0 O O |0 Non-repetitived 2000 AO
8/20p s 300 O
Electrical Characteristics T/=250 0 O O Terminal No.O—0 00 —0 O
Breakover Voltage[J Vol E“F',Zeaﬂqﬁgﬁjumreé”e”m MIN 130(] VO
Off-State CurrentO IormO | Vo=VorMO MAX 100 puAD
Holding Current ¥} Pulse measurement MIN 1000 mAD
On-State Voltage V1o IT=2A0 TYP 1.450 Vo
Junction Capacitancel] CjO fgélg-:lzl?/rmsu V=50V MAX 2000 pFO
Clamping Voltage Vel dv/dt=100V/p s MAX' 195 \Y
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KT15N14

m CHARACTERISTIC DIAGRAMS

On-State Voltage—On-State Current Breakover Voltage
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Insulaeed Full Mold

TSS

KT SERIES

KT15R25

m OUTLINE DIMENSIONS

Package : To-zzl\

10=03

KT15R

Type No. | »
5 45

2
Class / ”

— |

9+ 03

Date Code AR
=l

12.5% 05

]

2.54+02 2.54+02 0.4+ 02 1+ 03
0opogoo
oooooo unitd mm
m RATINGS[
Absolute Maximum Ratings
Item SymbolO » Type No. KT15R250 UnitO
Conditions
Storage Temperature[d TstgO 0400 1250 oo
Junction TemperatureQ TjO 1250 oo
Maximum Off-State Voltage] VormO 1900 \
10/1000u sO 1500 O
Surge On-State Current IrsmO 10/200u sO0 O O |0 Non-repetitived 2000 Al
8/20u s 300 0
Electrical Characteristics T/=250 0 O O Terminal No.00—0 00 —0O O
Breakover Voltagel Veol Eué)seearknﬁglsduureénenm MIN 2200 vO
Off-State Current IormO | Vo=VormO MAX 100 pAO
Holding Current ¥} Pulse measurementl] MIN 1000 mAD
On-State VoltageO V1o IT=2A0 TYP1.350 Vo
Junction Capacitanceld Cjo ];élg_:'zllil/rmsm Vo=50VO MAX 1500 pFO
Clamping Voltage VeL dv/dt=100V/u s MAX 290 \%
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KT15R25

m CHARACTERISTIC DIAGRAMS

On-State Voltage—On-State Current Breakover Voltage
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Insulaeed Full Mold

TSS KT SERIES

m OUTLINE DIMENSIONS

KT40N14

Package : TO-221‘

Date Code

10% 03

i

a]
0‘7i 0.2
2,54+ 02

5.08+ 02

0.4% 02

Unitd mm
00 oo
m RATINGSL
Absolute Maximum Ratings
Item SymbolQ iy Type No. KT40N140 UnitO
Conditions
Storage Temperaturel TstgO 0400 1250 oo
Junction Temperature( TjO 1250 og
Maximum Off-State Voltage  VprmO 1200 va
1
10/1000p sO 4000
Surge On-State Current ItsmO Non-repetitive A
15/100p sO0 0 O|0 1000
a
Electrical Characteristics T/=250 O O O Terminal No.O —0 O
Pulse measurement MIN
Breakover Voltage VeolJ 0 Peak hold0 0 1300 VD
Off-State Current( IorvO Vp=VprmO MAX 100 pAO
Holding Current IHO Pulse measurement[] MIN 2000 mAO
On-State Voltage V1o IT=2A0 TP 1.80 vO
0
. f=1kHzO
. . CD - MAX
Junction Capacitancel | 0SC=1VimsL Vo=50V0] 3000 pFO
Clamping Voltage VeL dv/dt=100V/u s MAX 195 v
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KT40N14

m CHARACTERISTIC DIAGRAMS
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SMD

TSS KU SERIES

KUSN12

m OUTLINE DIMENSIONS

Package : M2F ‘

Type name

‘ 229 | 178
— |
KOS5 } ;T3
1282 | & &
Date code
5.1+ 03

Unitd mm
m RATINGSO
Absolute Maximum Ratings
Type No. .
Item Symbol Conditions KU5N12°® Unit
Storage TemperatureJ Tstgo 0400 1250 oo
Junction Temperaturel TjO 1250 od
Operating Temperature[d TopOd 0400 700 oogd
Maximum Off-State Voltage] ~ VbrmO 1000 vO
Surge On-State Current ITsm Pulse-waveform ,10/1000u s 50 A
Electrical Characteristics Tc=2500
dv/dt0 8V/msQ MIN
Breakover Voltage[d Veoll 0 Peak holdd) O 110 VO
Off-State Current IorvO | VD=VbrMmO MAX 5.0 pAD
Holding Current [} Pulse measurementd MIN 150 mAD
On-State Voltagel V1o IT=2A0 TP 1.25 vO
. f=1MHz[O
i (4[] MAX FO
Capacitancel] J 0SC=1Vrms0 Vo=50V0 50 P
Clamping Voltage Veu dv/dt=100V/u s MAX 135 \Y

0 O New product
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(UL497B Listed File No.E183905) KU5N12

m CHARACTERISTIC DIAGRAMS

On-State Voltage [ On-State Current Breakover Voltage
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SMD TSS KU SERIES

m OUTLINE DIMENSIONS

Package : M2F ‘

KU5SR29N

‘ Type name 178, 229 | 178
o ! | ‘
{ KOSNII = : { |
ST |
2918 | = & |
Class Date code Standard soldering pad

5.1+ 03

]
30

1 01 0.3 10+ 0.3 o
oo—N——oono )
Unitd mm
m RATINGS[
Absolute Maximum Ratings
Type No. .
Item Symbol GRS KU5R29N"® Unit
Storage Temperature[] Tstgo 0400 1250 oo
Junction Temperaturel TjO 1250 od
Operating Temperature[] TopO 0400 700 oo
Maximum Off-State Voltage(] = VbrmO 2500 VO
Surge On-State Current ITsm Pulse-waveform ,10/1000u s 50 A
Electrical Characteristics Ti=250 0
Veoll dv/dtd 8V/msD MIN
Breakover Voltage[d BO 0 Peak holdl 275 vO
Off-State Current[ IormO Vb=VprM[] MAX 5.0 pAO
Holding CurrentO WO Pulse measurement] MIN 150 mAD
On-State Voltage V1o IT=2A0 MAX 3 . Va
. . f=1MHzO
C t O cjd MAX
apacttance J 0SC=1VimsU Vo=50V[ 70 PFU
Clamping Voltage Ve dv/dt=100V/u s MAX 400 \

0 O New product
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(UL497B Listed File No.E183905) KU5R29N

m CHARACTERISTIC DIAGRAMS
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SMD

TSS KU SERIES

KU10LO8

m OUTLINE DIMENSIONS

Package : M2F ‘

‘ Type name

K100

08

2.0+ 02
3.75 03
2.29 ‘

74

Class

5.1

Date code

Standard soldering pad

1.0¢03 1.0¢0
Unitd mm
m RATINGSO
Absolute Maximum Ratings
Type No. .
Item Symbol Conditions KU10L08 Unit
Storage Temperature[d TstgO 0400 1250 oo
Junction Temperature TjO 1250 ogd
Operating Temperature(] TopO 0400 700 oo
Maximum Off-State Voltage]  VbrmDO 630 vO
Surge On-State Current ITsm Pulse-waveform ,10/1000u s 100 A
Electrical Characteristics Tc=250 0
dv/dtOd 8V/msO MIN
Breakover Voltage[ VeolJ 0 Peak holdDl O 70 VO
Off-State Current[ IormO | Vb=VormO MAX 5.0 pAO
Holding Currentd [} Pulse measurementd MIN 150 mAD
On-State Voltage V1o IT=2A0 TP 1.15 vO
g
. f=1MHzO
i C MAX FO
Capacitancel] 171 0sc=1vims0 Vo=50vD 180 P
Clamping Voltage Veu dv/dt=100V/u s MAX 100 \Y
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(UL497B Listed File No.E183905) KU10LO08

m CHARACTERISTIC DIAGRAMS

On-State Voltage [ On-State Current Breakover Voltage
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SMD

TSS KU SERIES

KU10N14,16

m OUTLINE DIMENSIONS

Package : M2F ‘

Type name

5
S

L
1.45
2.0ma

‘ L 178, 229 | 178
o \ | | ‘
{KlOD} T2 g |
& y
1416 | <& 5 ° |
0oad :
Class Date code Standard soldering pad
5.1+ 03

no—N——on0 Unitd mm
m RATINGS[
Absolute Maximum Ratings
ltem Symbol | i Vs e, KULON140 0 [0 0KULON16 Unit
Storage Temperature[ Tstgo 0400 1250 oo
Junction Temperatured TjO 1250 ogd
Operating Temperature(] TopO 0400 700 oo
Maximum Off-State Voltage[] ~ VormD 1200000000001400 vO
Surge On-State Current ITsm Pulse-waveform ,10/1000u s 100 A
Electrical Characteristics Tc=2500
Breakover Voltagel Vo[l Pulse measurement Peak holdO [ MIN 1250 0000 0OMN 145 vO
Off-State CurrentO IormO | VD=VDrMO MAX' 5.0 puAD
Holding Current [M]m] Pulse measurement(] MIN 100 mAO
On-State Voltage V1o IT=2A0 MAX 3.0 vO
Capacitancel] Cjo f=LkHzl MAX 1400 00pQ 00 MAXD150 pFO
Vo=50Vv[
Clamping Voltage Vei dv/dt=100V/p s MAX' 19500 0 O [0 O O MAX 200 \Y
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(UL497B Listed File No.E183905)

KU10N14

m CHARACTERISTIC DIAGRAMS
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SMD

TSS KU SERIES

m OUT

KU10R29N

LINE DIMENSIONS

Packag

e:MZF‘

Class

‘ Type name i 178 | 229 | 1.78i
‘ |
KIOND ¢ @ o |
2974 | = s 7 |
Date code Standard sol&ering pad

1.45
2. OMAX

l_Ot 0.3 lot 0.3
UnitDd mm
m RATINGSO
Absolute Maximum Ratings
Type No. .
Item Symbol Conditions KU10R29N Unit
Storage Temperatureld Tstgo 0400 1250 oo
Junction Temperaturel TjO 1250 od
Operating Temperatured TopO 0400 700 o0
Maximum Off-State Voltage] = VprmO 2500 vO
Surge On-State Current ITsm Pulse-waveform ,10/1000p s 100 A
Electrical Characteristics Tc=250 [
dv/dt0d 8V/msQO MIN
Breakover Voltage[d VeolJ 0 Peak holdD) O 275 \n
Off-State Current( IormO | Vo=VormO MAX 5.0 p AO
Holding CurrentO [ Pulse measurement(] MIN 150 mAO
On-State Voltage V1o IT=2A0 TP 1.60 vO
f=1MHzO :
i Cj N MAX FO
Capacitancel] 151 osc=1vimsn V=50V 90 P
Clamping Voltage Ver dv/dt=100V/u s MAX 400 \Y
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(UL497B Listed File No.E183905) KU10R29N

m CHARACTERISTIC DIAGRAMS
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SMD TSS KU SERIES

m OUTLINE DIMENSIONS

Package : M2F ‘

KU10S35N, 40N

‘ Type name i 1.78 i 229 | 178
‘ |
K1ONO = 2| « |
4074 | S 5 ° |
Class Date code Standard solaering pad

5.1+ 03

-

1003 1003
UnitD mm
m RATINGS[
Absolute Maximum Ratings
Item Symbol | oo Type No. KU10S35N°0 0 | 0 KU10S40N°° Unit
Storage Temperature[] Tstgo 0 400 1250 oo
Junction Temperatured TjO 1250 ogd
Operating Temperature(] TopO 0200 850 oo
Maximum Off-State Voltage[] ~ VormD 2750 000000003000 vO
Surge On-State Current ITsm Pulse-waveform ,10/1000u s 100 A
Electrical Characteristics Tc=2500
Breakover Voltagel Vo[l Pulse measurement] Peak hold [ MIN 3100 00D O0OMN 350 vO
Off-State Current[ IormO] Vo=Vborm[ MAX 5.0 pAD
Holding CurrentO [¥1 Pulse measurement( MIN 150 mAQO
On-State Voltageld V1o IT=2A0 MAX 1.7 vO
Capacitancel] Cjo FEiMHz MAXgoO OOOQO O MAXDGO pFO
Vo=50V[
Clamping Voltage Ve dv/dt=100V/p s MAX 4500 0 O 0 O O MAX 500 \%

0 O New product
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(UL497B Listed File No.E183905)

KU10S35N, 40N

m CHARACTERISTIC DIAGRAMS

On-State Voltage [0 On-State Current
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SMD

TSS KU SERIES

KU15N14

m OUTLINE DIMENSIONS

Package : M2F ‘

‘ Type name i 1.78i 2.29 i 178i
\
K150 [] =T ¢ ‘
} A |
1482 | = = |

Date code Standard soldering pad

5.1+ 03

Unitd mm
m RATINGSO
Absolute Maximum Ratings
Type No. BE .
Item Symbol Conditions KU15N14 Unit
Storage Temperature[J TstgO 0400 1250 oo
Junction Temperaturel TjO 1250 od
Operating Temperature(] TopO 0400 700 oo
Maximum Off-State Voltage] VbrmL 1200 vO
Surge On-State Current ITsm Pulse-waveform ,10/1000u s 150 A
Electrical Characteristics Tc=2500
dv/dt0 8V/ms[ MIN
Breakover Voltagel Veoll 0 Peak holdDl 00 125 VO
Off-State Current IorvO | Vb=VbrRMO MAX 5.0 uAQ
Holding CurrentO ¥ Pulse measurement[] MIN 100 mAO
On-State Voltage V1o IT=2A0 TYP 1.45 vO
f=1MHz[ .
i Ci0 N MAX FO
Capacitancel] ) 0SC=1VrmsL Vo=50V] 200 p
Clamping Voltage Ve dv/dt=100V/u s MAX 195 \Y

0 O New product
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(UL497B Listed File No.E183905)

KU15N14

m CHARACTERISTIC DIAGRAMS
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SMD TSS KU SERIES Uni-directionl
m OUTLINE DIMENSIONS
Package : M2F ‘
KU10LUO7 :
‘ ype name i 1.7Bi 229 | 178
\
{ IKlOD} A
0774 J <5 ° |
Class B Date code Standard soldering pad
5.lt0.3

L
L
1003

Unitd mm
m RATINGS[
Absolute Maximum Ratings
ltem Symbol " Type No. KU10LUO7°° Unit
Conditions
Storage Temperature[J TstgO 0400 1250 oo
Junction Temperaturel TjO 1250 od
Operating Temperature(] TopUO 0400 700 oo
Maximum Off-State Voltage] VbrmL 580 vO
Surge On-State Current ITsm Pulse-waveform ,10/1000u s 100 A
Electrical Characteristics Tc=2500
Breakover Voltage VerD Isr=1mA0O MIN 65 vO
Off-State Current( IormO | Vb=VbrmO MAX 5.0 p AO
Holding CurrentO] %0 Pulse measurement(] MIN 150 mAD
On-State Voltageld V1o IT=2A0 TP 1.15 vO
Clamping Voltage Veu dv/dt=100V/u s MAX" 80 \Y%

0 O New product

84

—Shindengen TokYo, JAPAN.



(UL497B Listed File No.E183905)

KU10LUO7

m CHARACTERISTIC DIAGRAMS
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Axial Package

Trankiller

ST04-16

m OUTLINE DIMENSIONS

Package : AX06 ‘

(p06t 0.05

27.5%2

005

500 | 27.5%2

e Markig

oo
(¢2.6%01

.'!I Color codél Silver[1]
Type Ndl Silver(d3——— ST 16
Unitd mm
m RATINGSL
Absolute Maximum Ratings
Item SymbolO Conditions RatingsO UnitO
Storage TemperatureJ TstgO 0400 1500 oo
Junction Temperatured Tid 1500 od
H &
O 10/1000p s O 150 O
Peak Surge Reverse Currentd]  |rsmO Non-repetitive Al
O 10/200p s 280 O
t
Maximum Reverse Voltage VRrM 13.6 \n
Electrical Characteristics Ti=250 [
Breakdown Voltage Ver[] IR=1mA[ 14.400 17.600 A\l
Clamping VoltageO Vel Ipp=15A0 MAX 2300 vO
Reverse Current Ir Vr=13.6V MAX" 5 bA
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ST04-16

m CHARACTERISTIC DIAGRAMS

Clamping Voltage
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Axial Package

Trankiller

ST04-27

m OUTLINE DIMENSIONS

Package : AX06 ‘

(p 0.6+ 0.05

27.5%2

5\\0'1 27.5+2

e Markig

Type NdJ Silver(l3——— QT 27

(p26t 0.1

Color codél Silver[TJ

Unitd mm
m RATINGSO
Absolute Maximum Ratings
Item Symbol Conditions RatingsO UnitO
Storage Temperature[ Tstgd 0400 1500 oo
Junction Temperatured TjO 1500 od
H &
O 10/1000u s O 100 0
Peak Surge Reverse Currentl]  Irswl] Non-repetitive Al
O 10/200p s 190 O
H
Maximum Reverse Voltage VRM 23 VO
Electrical Characteristics T/=250 0
Breakdown Voltage[ VeRrO IR=1mAD 24.3029.70 VD
Clamping VoltageO Vel Ipp=10A0 MAX 3700 vO
Reverse Current IR Vr=23V MAX" 5 bA
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ST04-27

m CHARACTERISTIC DIAGRAMS

Clamping Voltage

Breakdown Voltage
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SMD

Trankiller

STO04-16F1

m OUTLINE DIMENSIONS

Package : 1F

< |
—

e
—
/4

1.5+02
2.5+03

\

5.0x03

2.0
Date code 42

Type No., Class

Standard soldering pad

+

2

=
[N
4
o
@,

:
. g < E

Unitd mm
m RATINGSO
Absolute Maximum Ratings
Iltem Symbol Conditions Ratings Unit0
Storage Temperature[ TstgO 0550 1750 oo
Junction TemperatureQ TiO 1500 oo
=) =
O 10/1000u s O 150 0
Peak Surge Reverse Currentl]  |rsmO Non-repetitive AU
O 10/200p s 280 g
=
Maximum Reverse Voltage VRM 13.6 VO
Electrical Characteristics T/=250 0
Breakdown Voltagel VeRrO IR=1mAD 14.40 17.60 VD
Clamping VoltageO Vel Ipp=15A0 MAX 2300 vO
Reverse Current IR Vr=13.6V MAX" 5 bA
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ST04-16F1

m CHARACTERISTIC DIAGRAMS

Clamping Voltage
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SMD Trankiller

m OUTLINE DIMENSIONS

Package : 1F
STO4-27F1

1.5 02
2.5+ 03

< |
—

Wa
i

L — |
2.0
Date code 4.2

Type No., Class

Standard soldering pad

aaai

2.0x03

0.1t 01

Unitd mm
m RATINGSO
Absolute Maximum Ratings
Item Symbol0 Conditions Ratings UnitO
Storage Temperature(d TstgO 0550 1750 oo
Junction TemperatureQ TjO 1500 od
t &
O 10/1000p s O 100 O
Peak Surge Reverse Current] IrsmO Non-repetitive Al
] 10/200p s 190 a
=
Maximum Reverse Voltage VRM 23 VO
Electrical Characteristics T/=250 O
Breakdown Voltage[ VeRrO IR=1mAD 24.3029.70 VD
Clamping Voltage Verd Ipp=10A0 MAX 3700 vO
Reverse Current IR Vr=23V MAX" 5 bA
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ST04-27F1

m CHARACTERISTIC DIAGRAMS

Clamping Voltage

Breakdown Voltage
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SMD

Trankiller

m OUTLIN

E DIMENSIONS

Package : 1F

STO03-58F1 |
0w [ = =H
=1~ o8 |
\ \
2.0
Date code 42
Type No,, Class Standard soldering pad
5.0+ 03
| 3 E[
L2 T T
Unitd mm
m RATINGS[
Absolute Maximum Ratings
IltemO O SymbolJ Conditions RatingsO UnitO
Storage Temperatured Tstgd 0 550 1500 oo
Junction Temperatured TjO 1500 oo
Peak Surge Reverse Power(]]  Prsmo 3000 wO
10/1000u s Non-repetitive
Peak Surge Reverse Current[]  Irsm 40 Al
Maximum Reverse Voltage VrmO 45 vO
Electrical Characteristics T/=250 0
Breakdown Voltagel Verl IR=1mAD 520 640 \Vin
Clamping VoltageO Veld lpp=4A0 MAX'.800] \in
Reverse Current IR Vr=45V MAX g uA
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ST03-58F1

m CHARACTERISTIC DIAGRAMS

Clamping Voltage Breakdown Voltage
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SMD Trankiller

m OUTLINE DIMENSIONS

Package : 1F
DLO04-18F1 |
o3 o] g =
O i |
\ \
2,0
Date code 42
Type No., Class Standard soldering pad
5.0¢ 03
| L
% rr—J—] — ‘5] o =)
lﬂj 1.2+ 03 gw
Unitd mm
m RATINGSO
Absolute Maximum Ratings
ltem SymbolQ Conditions Ratings UnitOd
Storage Temperatured TstgO 0550 1500 oo
Junction Temperature TjO 1500 oo
Peak Surge Reverse Power(] Prsml | 10/1000us0 00 Non-repetitivel] 4000 wQO
B
Maximum Reverse Voltage VRM 130 vO
ad
Electrical Characteristics T/=250 0
Breakdown VoltageO Verl IrR=5mAQ 16.800 19.10 vO
Clamping VoltageO Vel lpp=15A0 MAXD 260 O vO
Reverse Current 1RO Vr=13V ooMAXD 50000 pAD
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DL04-18F1

m CHARACTERISTIC DIAGRAMS

Clamping Voltage
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STO-220

Trankiller

m OUTLINE DIMENSIONS

Package : STO-220 |

4_61 0.2
STS50V-27F T
| 5
Date code I 8
760 2, sl
L s | S 2.4+033
Type No. g%FEOV ‘]2 ] 3 ’i 01012
T f
p 4l M 0.6118%
S o702 112
1.2% 0.2 ‘7
2541 0.5 2541 0.5
n
| ©
R
— (2]
N
A
47|
1.75 1.75
2.54 2.54
Unitd mm
m RATINGSU
Absolute Maximum Ratings
ItemO O Symbol( Conditi Rgtﬁ] 2 UnitO
y onaitions Trankiller ‘U - Diode
Storage Temperatured TstgO 00 400 1500 oo
Junction Temperature TjO 1500 oo
Peak Surge Reverse Power]  Prsmo soo00 0 0O0moooooon wO
10/1000u s Non-@petitive
Peak Surge Reverse Current(] IrRsmUJ wpooooogooooso0 AO
Maximum Reverse Voltage O VrmO 2300 000000004000 vO
O O
Electrical Characteristics Ti=25F O
Breakdown Voltage Verl IrR=1mAD 24.30029.70 0 — vO
Clamping Voltagel Vel Ipp=130A0 MAXD 40 - vO
Reverse Current IrRO] Vr=23V[ MAXD 5 uAO
Forward Voltage VFo IF=1.1A HOMAXO 7 2 Vo
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ST50V-27F

m CHARACTERISTIC DIAGRAMS

Clamping Voltage Breakdown Voltage
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STO-220 Trankiller

m OUTLINE DIMENSIONS

Package : STO-220 |

4.6
+ 0.2
ST70-27F e
Date code } y 2‘»
I ~ s
630 |3 |,
rST700| |4 | 85 242030
Type No. 27E I E L 0.1:01 2
Tt 3
3 N I 0.6883
= ‘ 0.7+ 92 11.2
- 202 |
2.54% 05 2.54% 05

85

A
|G|
175 1.75
2.54 2.54
Unitd mm
m RATINGS
Absolute Maximum Ratings
ltem0 O SymbolC] " IE NE: ST70-27F0 Unitd
Conditions
Storage TemperaturelJ Tstg 0400 1500 oo
Junction Temperatured Tjd 1500 od
Peak Surge Reverse Power]  Prsmo 70000 wQO
Non-repetitive 00 10/1000p s
Peak Surge Reverse Currentl]  Irsm[] 1800 A
Maximum Reverse Voltage VrmO 23 \%
Electrical Characteristics T/=250 0
Breakdown Voltage Ver IrR=1MAD 24.3029.70 VD
Clamping VoltageO Vel IPp=180A0 MAX 400 vO
Off-State Current( Ir VR=VRMO OO D OO MAX 5 uAO
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ST70-27F

m CHARACTERISTIC DIAGRAMS

Clamping Voltage Breakdown Voltage
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Axial Package

Varistor

VR-60B(A)

m OUTLINE DIMENSIONS

Package : AX06 ‘

(p 0.6+ 0.05

27.5¢2 5007 27.5+2

e Marking

@&

o] |
©2.6¢01

i
:> Color codél OrangeJ
UnitD mm
m RATINGSO
Absolute Maximum Ratings
O ltemO O SymbolO Conditions Ratings UnitOd
Storage Temperatureld Tstg 0300 1250 od
Junction Temperatured TjO 1250 oo
. 0 | Ta=4000 O O
Sine wavel]
Average Rectified Forward lodd R-loadO 0.50 ArmsQ
Currentd Commercial frequencyl
O On glass-epoxy substrated 0 0
IZI
50Hz Sine wavel 0 cycled
Peak Surge Reverse Current IFsm Non-repetitivel] T/=250 [ 16 Arms
Electrical Characteristics Ti=250 [
Forward Voltage VFo IF=1.0A0O MAX1.50 A\l
Current[ [n] v=0.2vO MAX20[] HAaD
Thermal Resistancel] 0 ja Junction to ambient MAX156 oow
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VR-60B(A)

m CHARACTERISTIC DIAGRAMS
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Axial Package

Varistor

m OUTLINE DIMENSIONS

VR-61B(A)

Package : AX06 ‘

(p 0.6+ 0.05

2752 5567

27.5%2

e Marking

P

(pzet 0.1

i
Color codé] RedH—— Color codé] Orange]
Unitd mm
m RATINGSL
Absolute Maximum Ratings
O ItemO O SymbolO Conditions Ratings Unit
Storage Temperaturel[] TstgO 0300 1250 oo
Junction Temperature TjO 1250 oo
O O Ta=400 00 o o
Sine wavel
Average Rectified Forward loO] R-loadD 0.150 Arms[
Currentd Commercial frequency
0 On glass-epoxy substrate(] 0 0
0
50Hz Sine wavell O cycle[
Peak Surge Forward Currentl]  Irsm Non-repetitive] T/=2501 [ 7.5 Arms
Electrical Characteristics Ti=250 O
IF=1mAQl 2.050 2.550
Forward Voltage[ VeO IF=10mADQ 2.500 3.000 vO
ad | IF=70mA[ 2.850 3.35 g
Thermal Resistance 6 ja Junction to ambient MAX 215 0/w
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VR-61B(A)

m CHARACTERISTIC DIAGRAMS

Forward Voltage o Power Dissipation
1000 T T T T Z—> 0.8 ‘ ‘
500 i i i i B — ! !
| TYPO — 7 / 0.7 ine wavel=r= A
o 200 :D se measurementD!_ // / 5 D ngSD Dﬁ| [ //
3 100 pARES O 06 /
£ o) 7 7 E
E // T 05 v
- 2 / / 5 A
g 10 / g 04 pd
g s SL—oF <
N 2 /
° a4 4ri 0 03 b
2 =
e 1 : S 02 »
0.5 // I/
0.1
0.2 / /
01 / [ 0
0 1 2 3 4 5) 0 0.1 0.2 0.25
Forward Voltage VFO VO O Average Rectified Forward Current lod ArmsC O
Peak Surge Forward Current Derating Curve Ta-lo
o 14 t0.25
] )
(] sine wave 7] On glass-epoxi substrate
E 1 £ /F‘:ﬁ
= 0—f < sine wave| (
é . g 020 77[RDI0adDj ==
10ms:_ = free in air soldering land
% 10 L % 3mnp0d
= . = [=24mm
e non(J repetitive 3 0.15
2 8 Tj=250 0 She
3 5 N
° ~— 2 N
g 6 ~ £ 0.10
T~ .
5 5 N
4 =
& —— 5 \\
=1 < @ 0.05 N
w ™ <5}
3’ . \\
Q g
0 < 0 N
1 2 5 10 20 50 100 0 50 100 150
Cycle Ambient Temperature Tall O 0O O
Jubction Capacitance f-cj
24
= 20 TYPO
= pulse measurement(]
Q 0OSC=50mVrms
EIRN16
O
[}
o
S -
'§ 12 =
o
I+
(&}
s 8
5}
c
3
4
0
20 50 100 200 500 1000 2000 5000 10000
Frequency fOl kHzO O
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Axial Package

Varistor

VR-51B(A)

m OUTLINE DIMENSIONS

Package : AX06 ‘

(poet 0.05

27.5%2 5069 27.5¢2

@&

o] |
Q2.6+ 01

e Marking
E}> Color codé] Silver
Unitd mm
m RATINGSO
Absolute Maximum Ratings
O ltemO O SymbolO Conditions Ratings Unit
Storage TemperaturelJ TstgO 0300 1250 ood
Junction Temperatured TjO 1250 oo
. . Ta=400 [ U U
Sine wavel]
Average Rectified Forward loO R-loadO 0.150 ArmsQ]
Currentd Commercial frequency
O On glass-epoxy substrate(] 0 0
0
50Hz Sine wavell O cycle[
Peak Surge Reverse Current IFsm Non-repetitivel] T/=2501 [ 7.5 ArmsQ]
Electrical Characteristics Ti=250 [
IF=1mAQO 1.550 2.050
Forward Voltage Ve IF=10mAD 1.850 2.3500 VO
O | IF=70mAC 2.150 2.65 g
Thermal Resistancel 0 jaO Junction to ambient MAX 270 O/w
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VR-51B(A)

m CHARACTERISTIC DIAGRAMS

Forward Voltage o Power Dissipation
1000 = 0.7 ‘ ‘ ‘
500 // // 05 L 7
ol e wave S R R E— 747
200
O | D mlﬁﬂ O /
O 100 £ =
< 7—7 = 05
€ 50 II ll =
O / / o 7
= 20 [/ S 04 //
S 10 ./ ./ g /1
= =k 5 /
o 5 S—o s 03 A
= N *lﬂl s}
g 2 TYPO — 3
s
5 1 / / D ;Ese measurementm: § 0.2
T 7 f —
0.5 s /
f I/ 0.1
0.2
0.1 / / 0
0 1 2 3 4 5) 0 0.1 0.2 0.3
Forward Voltage VFO VO O Average Rectified Forward Current lod Arms( O
Peak Surge Forward Current Derating Curve Ta-lo
O
= ° N sine wave 2 On glass-epoxi substrate
0 [ -
2 g AN 0 [\ N €025 1—
= \ I U < sine wave [:@:
< N 10ms;_ | m| | ROloadD |+———1— ===
g 6 AN L = free in air soldering land
? - € 0.2 3mmp0
s nonC repetitivel o =24mm
2 5 ™ Tj=250 O =
o ™ (@]
= ™~ o
g S \\
= 3 ™~ 5
E \\\ E 0.1 .
S 2 g N
5 2 AN
@ ® 0.05
5 1 g N
[ @ 1N
o Q \
0 < 9 \
1 2 5 10 20 50 100 0 50 100 150
Cycle Ambient Temperature Tall 0 0O O
Jubction Capacitance f-cj
28
[
r TYPO 1
o 2 Ti=250 0 ]
= OSC=50mVrms J1TT]
o
= 20
(&)
S 16 e
&
Ei
S 12
O
c
=
= 8
c
3
4
0
10 20 50 100 200 500 1000 2000 5000 10000
Frequency fOl kHzO O
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SMD

Varistor

VR-61F1

m OUTLINE DIMENSIONS

Package : 1F

HFLAN
A A\

.

S
+
Yo}

o

ol|
QU

2.0
Date code 42

Type No., Class

Standard soldering pad

5.0t 03
l 2
+ 0.3
lL" 1.2+ 03 g}
UnitD mm
m RATINGSL
Absolute Maximum Ratings
Item Symbol Conditions Ratings Unit
Storage Temperatureld TstgO 0550 1500 oo
Junction Temperature TjO 1500 oo
Tall 2500 On aluminad
Average Rectified Sine wavell 'S_|Ub5trateD 0.3701 g
Forward CurrentD lod R-loadOd = Arms
Commerciald On glass-epoxyEl 0.280
_ frequency substrate :
LT
50Hz[O
Sine wavel] 7.50 Arms
Peak Surge Forward [J - »
Current IFsm EO/zoou sO (Non-repetitive 600
A
[]
10/2000u s 30
Electrical Characteristics Tio250 0
IF=1mAD 2.050 2.550
Forward Voltagel VrO IF=10mAQ 2.500 3.000 v
g
[}
ad g IF=70mAC 2.85003.35
Junction Capacitancel] Cjo f=100kHz Vp=1V OSC=50mVrms TYPO U150 pFO
. On aluminal MAXD
Thermal Resistance _ Junction tor] substrate 1080
6 ja ambient 0w
On glass-epoxy[ MAX
substrate 157
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VR-61F1

m CHARACTERISTIC DIAGRAMS

Forward Voltage o Power Dissipation
1000 —= — ‘ = 1.8 I I
500 [F TYPO = 7 \ 1
E ;Dse measurementl_1 // / 1.6 D me wave[TT ] //
5 200 ﬁlsom i 4
/ 0 14 /
3 100 / . o = /
E 50 y4 /l = 1.2 4
o 7 / g /
o / V4
~ 20 S 10 y.
c / = /
o 10 / £ <
s I F 2 08 yd
o 5 ;/i‘,’ 7 o g : /
E SRy A
s 2 ~ s 06
z H pd
g 1 = 04
0.5 I/ I/
0.2 VA 7/ 0.2
0.1 / 0
0 1 2 3 4 5) 0 0.1 0.2 0.3 0.4 0.5
Forward Voltage VFO VO O Average Rectified Forward Current lod Arms( O
Peak Surge Forward Current Junction Capacitance f-cj
24
S 16 sine wave ‘ ‘ ‘
g 14 0 /\Uf\ - TI=250
< oms! ! o 20 VD=1V[]
g 12 R Ty TYP
2 [nonD repetitive? 0
o T o 16—
= 10 Tj=250 O s 1 |
2 2 = —
= < Tttt
3 8 ‘§ 12
2 &
©
£ o T °
£ mes s 8
[ o
4 c
g T~ =
(72
~ 4
5 2
[
o
0 0
1 2 5 10 20 50 100 20 100 1000 10000
Cycle Frequency fO kHzO O
Derating Curve Ta-lo
o 05
O
[%]
E L
< 04 N i i i
g > substrate On giass-epoxil] On aluminaCl]
= substrate substrate
o
5 03 . . .
S soldering landO 2mm 2mm"™"
3
g
S 02
5 conductor layer( 351 mO 2Qu mO
2
§ i sine wave N
o U.1—7| ROloadO :
= free in air \\ substrate thickness —0a 0.64mm
g Il Il N
2
x 0
0 50 100 150
Ambient Temperature Tall 0 O O
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SMD Varistor

m OUTLINE DIMENSIONS

Package : 1Y
Type No. Date code 6.6
18 18,
\ \
i s 7 ] o
N S i
<L O Nl’ o
=1 © O | = — % % ol v
NN = #5, v
g ;5_ Standard soldering pad
502 — 5t 02
I I pa] < M
bl & ( i
_Sr 5=
1.1i 0.2 ‘ ;\l 11i 0.2
o
8MA)<
Unitd mm
m RATINGSO
Absolute Maximum Ratings
IltemO Symbol Conditions RatingsO Unitd
Etorage Temperatureld TstgO 0 300 1250 oo
= &
Junction Temperature( TiO 1250 od
U ] .
0 0O Ta=400 O On aluminadl 1 element operationd 3100 g
U . O Sine wavel] | substrate 2 elements operation(] 2000
Average Rectified loOd R-loadO mArms
Forward CurrentO O ]Slommermallj On glass-epoxy 1 element operation(] 2000
0 O requency substrate . o
O 0 2 elements operation 1300
[} 0 .
Peak Surge Forward [ 0 50Hz Sine wavel]] Vel . 80 ArmsQ
Current lrsv | 10/200p s0 0 0 (1 Non-repetitive Opeef;ntigﬂts senes 650 A
10/1000u s 30
Electrical Characteristics T/=250 0
1 elementO 2.050 2.550
IF=1mA :
2 elements series[ 4.100 5.100
Forward Voltageld Vi 1 element 2.500 3.000
0 Fo IF=10mA : VO
O . 2 elements seriesU 5.000 6.000
0 g
0 1 elementd 2.850 3.3500
0 o IF=70mA : 0
- - 2 elements seriesU 5.700 6.60
T
Junction Capacitance] cio f=100kHz Vp=0V OSC=50mVrms O TPE 130 pFO
= =
i MAXO
g 0O OnbaluminaD 1 element operation] 900 B
substrate ; MAX
Thermal Resistance 0 jau | Junction tol] 2 elements operation(] 1500 0 /\DN
ambient ; MAX
On glass-epoxyl] 1 element operation[] 1500
o Substrate 2 elements operation(] MAX 2500
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VRYA6

m CHARACTERISTIC DIAGRAMS

Forward Voltage

Power Dissipation

1000 =7 1.8 T
500 e —
// 1.6 sine wavel /
200 per one element
g /1/ O 14 Ti=1250 0
3 100 L o
E 50 /—F z 1
g 7/ g
o & 5/ 1/ § 10 /
2 10 o= 2
3 5 /\{7 Eigl:’ I 0.8
g 2 = S 06
[
g / TYPO £
o 1 7 =] 8 /
L 7 £ per one element 0.4
0.5 / l' pulse measurement ) /
/ i 02 i
02 / / 2
0.1 / / 0
0 1 2 3 4 5 6 0 0.1 0.3 0.4 0.5 0.6 0.7
Forward Voltage VFO VO O Average Rectified Forward Current lo0 ArmsO O
Peak Surge Forward Current Junction Capacitance f-cj
S 8 sine wave ‘ ‘ H ‘ ‘ ‘
[%) 7 \ 25
E N OAQU& O TYPO
< N - O per one element!
O 6 N 10ms;__| T Ti=250 0
2 \\ ™ g o 20 j
E N nonQ repetitive g
= 5 2 elementsd g
o series operation =
= y Tj=250 0 g 15
o 4 &
T S
©
z 3 2
5 é 10
® N 3]
o 2 =
5 \\\ 3
@) 5)
5 1
[
o
0 0
1 2 5| 10 20 50 100 20 100 1000 10000
Cycle Frequency fO kHzO O
Derating Curve Ta-lo Derating Curve Ta-lo
0 350 T T T T 0 280 T T T T T
3 On alumina substrate _| % On glass-epoxi substrate _|
g 300 sine wavel} | | On aluminaljlOn glaSS'eDOXiD g 240 sine waved ||
= ROloadd | | | substrate | substrate c RO loadO
o - free in air O free inair J 7
2 250 % b O 2 200
= ° %, substrate pot
5 % N s;)% sizel] 25x 25mm0 5 )
3 200 % & = 5 160 “o%, %
@) Se \ % . o & K
° N, %, soldering™ B ° 8 D
= N 1mm-"© = S o)
£ 150 N landDJ 5 ol N2
g N, g 120 AR A
s \\’o,) = 5 N oe’e 7/,%
i N, conductord =) N \
2 100 2 80
£ \\ \ IayerD 2qu mQd 3% mQO = \\ \‘
g AN : g \
o 50 A\ substrate 06 o 40
= \ thickness 64mm | 15mm | s Ny
> 0 > 0 A
<
0 50 100 150 = 0 50 100 150

Ambient Temperature Tall 0 O O

Ambient Temperature Tall 0 O O
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SMD

Varistor

VRYA1S

m OUTLINE DIMENSIONS

Package : 1Y

Type No. Date code 6.6
18, 18
‘ \
s s &l
ToR !l ) ]
GO gy ‘J 7% sl
o et L= v /A=
g ?‘3 Standard soldering pad
5% 02 - 502
I
| I I < I
‘ 2l » / o
- L Sy @ (5
1.1%02 ;’\,T 1.1* 02
— o
BMAX
i Unitd mm
m RATINGSO
Absolute Maximum Ratings
Item( Symbol Conditions Ratings( UnitO
Storage Temperature[] TstgO 0300 1250 oo
O =
= ]
Junction Temperatureld Tio 1250 oo
U 0 .
0 O Ta=400 O On aluminarl 1 element operationC] 1400 O
J . O Sine wavel) | substrate 2 elements operation] 9001
Average Rectified lod R-loadO mArmsi]
Forward Current[J 0 FommermalD On glass-epoxy(1: €lement operation] 900
o g requency substrate : 0
O 0 2 elements operation 500
O O .
Peak Surge Forward O 0 50Hz Sine wave(] - « coriest 6.50 ArmsO
Current Non- - elements series
IFsm 10/200p sO O O I Non-repetitive operation 5007 A
10/1000u s 24
Electrical Characteristics T/=250 0
1 elementO 5.130 6.370
IF=1mA
2 elements series] 10.250 12.750
Forward Voltagell Vv 1 elementd 6.250 7.500
0 ko IF=10mA VO
O - 2 elements series 12.500 15.000 .
O
0 o 1 elementd 7.13008.370
0 [F=70mA O
O . 2 elements series 14.2500 16.75 ~
= -]
Junction Capacitancel] CjO0 | f=100kHz Vo=0V OSC=50mVrms 0 TYPOO 5] pFO
& =
: MAXO
g O On aluminall 1 element operationd 900 B
Substrate : MAX
Thermal Resistance 0 jan | Junction tol] 2 elements operationj 1500 0 /\DN
ambient : MAX
0 On glass-epoxy[] 1 element operationd 1500
substrate 2 elements operation(]| MAX 2500
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VRYA15

m CHARACTERISTIC DIAGRAMS

Ambient Temperature Tall 0 O O

Forward Voltage Power Dissipation
1000 Z—F 18
500 /', // l l l l ///
Wi
// / 1.6 sine wavel] //
o 200 7 per one element /
/| / g 14 Tj=1250 0
2 100 » o 7
E 50 —7 2 12 /
g 7/ 2
- 20 = /’
£ o) g 2 10
£ 10 SF=07 g
5 7 (L\? va ‘w 0.8
o 5 W Wk i (%] /’
I N [a}
g / / = 06 )
g 2 % . v
e 1! 7 7 TYPO = T o4 //
05 7 7 per one elementd | —] /
/ / pulse measurement J ] //
0.2 / / | T 02—
01 [ | [ | 0
0 2 4 6 8 10 1200 0 0.04 0.08 0.12 0.16 0.20 024 028
Forward Voltage VFO VO O Average Rectified Forward Current lod Arms( O
Peak Surge Forward Current Junction Capacitance f-cj
14
S 8 sine wave ‘ ‘ ‘ ‘ ‘
. 0 ‘[\Uf\ o 12 Tveo )L
< Do O per one element]
3 s loms)_| ey Ti=2500 |77
@ \ non( repetitive ] 10
= 5 \\ 2 elements[] O
c series operation 0
£ AN Tj=250 0 § 8
3 4 g
= T 6
©
g 3 ™ ©
z S
P S 4
o 2 c
5 ™~ 3
Zc) 1 N~ 2
[+
[
o
0 0
1 2 5) 10 20 50 100 20 100 1000 10000
Cycle Frequency fO kHzO O
Derating Curve Ta-lo Derating Curve Ta-lo
O 260 T T T T 1 0 140 I B B
g On alumina substrate - ] ) & On glass-epoxi substrate
E 240 sine wavel) —| On aluminall} On glass-epoxiCl g 120 sine wave) |
£ RO load) substrate | substrate = RO load
O freeinair ) | o freeinair ) 7|
2 200 substratel] 2 100
= { « =
§ sizel] 25x% 25mm[] §
8 - Eolderin a 8 % 2
5 7
§ ~ landO ’ Imm™* 5 o %
g 120 ey o Z 60 O N
E ’71@/71:? S g E Se,/-ss /),.o
Sl 2
3 e e, conductor] = N I\,
£ 80 %@’er %, layer] 20mOd | 3jumOd | & 40 % 2,
= Top N =
g X - g AN
o 40 N substrate[] g 20 NN
g N thickness | 0-64mm | 15mm | 8 N
[ N [
z 0 N\ 2 o \
0 50 100 150 0 50 100 150

Ambient Temperature Tall 0 O O
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Basic Ordering Quantities and Packing Standards

Basic Ordering Quantities

Packing Quantities

Packing Box Dimensiong] mm [

Classification Type No. Code No. - :
. ; . Quantityl] WeightO
Quantity Stick Taping ] Box 0 kgl O L W D
TSS
. 4103 60 o 18,000 5.2 545 145 1100
mounted(]
ST KPOOOO | 4063 750 o 15,000 42 340 195 20507
b e 250 4073 3,000 o 36,000 9.2 395 245 3950
Three-terminal(] 4000 50 o 1,000 oo 265 205 2100
insulatedd KToooao
package 4100 50 o 3,000 oo 545 145 10000
KASeESs | KaoOoo | 4000 200 5,000 00 340 190 1150
. 4103 100 o 15,000 23 545 145 1100
mounted(]
e o KLoOoO | 4063 1,500 o 60,000 7.0 395 350 2350
0 Type 1FO O
4073 7,500 o 90,000 | 10.8 395 245 3950
Silas ol 4063 | 1,000 o 20000 | OO 340 195 2051
packagel] Kuoood
0 Type M2FO O 4073 4,000 o 48,000 0o 395 245 395
Trankillers
S 4103 100 o 15,000 23 545 145 1100
mounted]
packaged | STOOOFIO| 4063 1,500 o 60,000 7.0 395 350 2357
O Type 1FO O 4073 7,500 o 90,000 | 10.8 395 245 395
4060 4,000 o 4,000 15 255 78 9501
S'Eg;f(g%'cmeu sToooo | 4070 3,000 o 3,000 0.6 255 51 9501
4081 5,000 o 5,000 15 330 40 2750
4102 50 o 4,500 95 535 145 1100
STO-220 |STOOOOOF| 4062 250 o 3,000 6.3 385 205 24507
4072 1,000 o 3,000 6.0 362 362 160
Silicon Varistors
. 4103 100 o 15,000 23 545 145 1100
mounted
T VROGIFD | 4063 1,500 o 60,000 7.0 395 350 2357
(Type IFO O 4073 7,500 o 90,000 | 10.8 395 245 3957
4101 100 o 10,000 oo 545 145 1100
Surface ] 4102 100 ° 10,000 0o 545 145 11000
packagel] VRYAD O
0 Type 10 O 4062 1,000 o 10,000 0o 335 245 3700
4072 2,000 o 20,000 oo 395 245 385
4060 4,000 o 4,000 15 255 78 9507
S'Eg;ii‘:é'cgu VROOBIADL 4070 3,000 o 3,000 0.6 255 51 950)
4081 5,000 o 5,000 15 330 40 275
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Standard Package

m 1F[0 2F Type Devicel StickO O

VR-61F10 KPAL, 4N, O
STO04-16F1, 27F10 10L, 10N, 10RO
Type No.
KL3Z,KL3L, KL3NO 15L, 15N, 15RO
KL3R, KL3LU 8LU, 10LU
Package No. Type 1F Type 2F
Order Code 4103 4103
il — Rubber end cap |~ Rubber end cap
' o -
< N o =)
e}
Dimensions
Stick {T— Device “——Device
| ~
™ t o
N wn
3 &
& 27 g 4.5
3@ 01 551 0.15
MaterialO Plastic MaterialO Plastic
Quantity Standard capacity[] 100pcsO stick Standard capacity[] 60pcs] stick
ﬁ Label
Dimensions o
StandardO S
Package é”
545
Material(J Corrugated cardboard
Quantit Standard capacity(] 15,000pcs(] carton(] Standard capacity(d 18,000pcs(] carton(]
y [0 150sticksO carton O

[0 300sticks cartond] O

—Shindengen ToKYO, JAPAN.
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Standard Package

m 1Y Type DeviceO Stick0 O

Type No.

VRYAG, 15

Package No.

Type 1Y

Order Code

4101, 4102

Dimensions

Stick

- -~1—tRubber end cap

(
)

-=——Device

101 0.5

Material( Plastic

Quantity

Standard capacity[] 100pcs[] stick

Dimensions
Standard(
PackagelJ

110

\7%\

545

Material(J Corrugated cardboard

Label

Quantity

Standard capacity(J 10,000pcs carton]
[0 100sticksO carton[ O
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Standard Package

m TO-221 Type DeviceD StickO O

KT10L, 10N, 10RO
Type No. KT15N, 15RO
KT40N, 40R
Package No.[] Type TO-221
Order Code 4100
3
Dimensions
Stick
266: 02 06: 0.1
lOiDZ 10t02‘ ‘
gt T, Yy
ﬁT SR
MaterialC Hard transparent PVC
Quantity Standard capacity[] 50pcs] stick
ﬁ Label
Dimensions o
StandardO =
Packagel K7
545
MaterialCJ Corrugated cardboard
Quantity Standard capacity] 3,000pcs cartond

0 60sticks cartond O
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Standard Package

m STO-220 Type DeviceO Stick0 O

Tvpe No ST50V-27F0
ype o. ST70-27F
Package No.[ Type STO-220
Order Code 4102
3 =
Dimensions
Stick
lgt 03
% © 28 |
© ‘-"’77 -
Il pany
MaterialCJ Hard transparent PVC
Quantity Standard capacity[] 50pcsO] stick
ﬁ Label
Dimensions[ =3
StandardO - “
>
Packagel N
535
Material(J Corrugated cardboard
. Standard capacity[] 4,500pcs carton]
Quantity 0 90sticks[ cartond O
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Standard Package

m CaseNo.1F Device (Reel)

Reel sizep 1801 JEITA R1500 Reel sizep 330 JEITA R25[

VR-61F10
Tvoe No ST04-16F1,27F10
JeEh KL3Z,KL3L,KL3ND
KL3R,KL3LU
Package No. Type 1F
Order Code 4063 4073
4.0¢01
@15 22 .
Round feed hole ¢ h arﬂ
o \Q N Y Q\’ ® \\ EFR RN ’t
_ Dimensions ol UL U\ 28| A
Taping @ T R Lj
1 12mm wideD r_ = i
4,0+ 01 L 2.4% 005
Material O Plastic
Quantity Standard capacity[] 1,500pcsO] reel Standard capacity] 7,500pcsO] reel
?ﬂ.
S
, -8 o
Dimensions S
Order code
- r ) ) 40630| 40730
Dimensions
Reel ¢ D 180:2 | 330:2
13t 0.;3
Materiald Cardboard 1542
Trailer Device Trailer Leader
Leaderl] o 00 - (-—-0 o0 - o o ol
and] end| {LD o DI g i Jstart
Trailer 40(min) ‘ | aominy | | 200(min) ‘
Direction of feed
n el
g ) #
N v Ny
Dimensions ‘L Label ‘L Label
StandardO S
y %
Package | 305 ‘ | 305 ‘
Material (O Corrugated cardboard Material(J Corrugated cardboard
ntit Standard capacity[] 60,000pcs[] carton(J Standard capacity[] 90,000pcs[] carton(J
Quantity 0 40 reelsO carton O (12 reelsd carton O

Taping and reel dimensions comply with JEITAO RCO 1009A
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Standard Package

m CaseNo.2F Device (Reel) Reel sizep 180 JEITA R1500 Reel sizep 330 JEITA R25[C

KP4AL, 4N, 0000 UKP-1000
Tvoe No 10L, 10N, 10RO O O O UK-150
ype Io- 15L, 15N, 15R0]
8LU, 10LU
Package No. Type 2F
Order Code 4063 4073
4.0t 0.1 (P 15
Round O §
2,2 feed hole E l ﬁﬂ‘ﬂ
Y o]0 & oo | &
ek ) B s
Dimensions 0 )}1"11 Ha 8 0y g
TapingO ° H;L:Jl R ll =
0 12mm wide[] ] ‘
g o1 31201
Material Plastic
Quantity Standard capacity 750pcsC] reel Standard capacity[] 3,000pcsO] reel
;;5,
S
o -8l
Dimensions il
— Order code
40630| 40730
Dimensions
Reel |
Label N oD 180+2 | 3302
131 0.3
Materiald Cardboard | 15
Trailer Device Trailer Leader
Leaderl] ©co 0o - ((----0 o ----- o o o]
andD End| {110 tiiiinn oo SR L. IR |Start
Trailer 10(min) ‘ | toming | | 200(min) |
Direction of feed
s gl
& &
N NC v
Dimensions ‘ — Label ‘ — Label
StandardO y y
Package 340 \ | 395 \
MaterialCl Corrugated cardboard MaterialO Corrugated cardboard
Quantity Standard capacity[] 15,000pcs[] carton(] Standard capacity[] 36,000pcs[] carton(]
0 20 reelsd cartonO O 0 12 reelsd cartonO O

Taping and reel dimensions comply with JEITAO RCC 1009B
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Standard Package

m CaseNo0.M2F Device (Reel) Reel sizep 180 JEITA R1500 Reel sizep 330 JEITA R25[C

KUSL, 5N, 5RO
Type No. KU10L, 10N, 10R, 10S, 10LUC]
KU15N, 15R
Package No. Type M2FO DO2140 AAC O
Order Code 4063 4073
4l0t01 quS
Round O ¢
2,2 feed hole El awﬂ
Yo b 4 o o | s
cobes el ) | g
Dimensions 0 j}l",l: il 8 Py
Tapingll TR R L] T
1 12mm widel[I]] ———

|
g o1 \i&tolj

MaterialJ Plastic

Quantity Standard capacity[] 1,000pcs(] reel Standard capacity[] 4,000pcs(] reel

. . -—- 8|2
Dimensions o o
Order code
| ) ) 40630 40730
Dimensions
Reel oD 180:2 | 3302
13: 0.‘3
Material(0 Cardboard < 15.4¢ 1
Trailer Device Trailer Leader
LeaderQ °©. 9 -—---00 o W ee 00O —— 0 0 O |
and() end| il b e ) DL Ul Jstart
Trailer 40(min) ‘ | aominy | | 200miny |
Direction of feed
gk 7 &
\t N
Dimensions ‘ \
StandardC] . Label ‘ Label
Package y 22
9 | 340 \ 395 \
MaterialO Corrugated cardboard MaterialC Corrugated cardboard
tit Standard capacity[] 20,000pcs] carton(] Standard capacity[] 48,000pcs[] carton(]
Quantity 0 20 reelsO cartond O 0 12 reelsd cartonO O

Taping and reel dimensions comply with JEITAC RCO 1009B
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Standard Package

m CaseNo.1Y Device (Reel)

Reel sizep 2501 JEITA R25[0 Reel sizep 3301 JEITA R330
VRYAG6, 1501
Type No. ’
P UVRYA6
Package No. Type 1Y
Order Code 4062 4072
4.01 0.1 §
o o 9 ”v\’.\ 03
— — | |——
Dimensions ;
TapingOd g
1 16mm widel[IJ
4.0 MaterialC Plastic
Quantity Standard capacity(] 2,000pcsO] reel
gj
S
. . — -8|o
Dimensions > &
Order code
I | 40620 40720
Dimensions
Reel @D 250¢2 | 330%2
Label I
+ 1
MaterialO Cardboard 4‘-—*17'5 H‘L’
Trailer Device Trailer Leader
Leader 0o 00 - (=0 0 ----- 0 0 o]
andO End| @ 11 ceem gy oe- IR R |smn
Trailer 40(min) ‘ | 20(min) \ 380(min) \
Direction of feed

[Tl
ok
.y N
Dimensions \
StandardD ‘ Label
Package

‘\— Label
y y
| 33 | | 395 |

MaterialCJ Corrugated cardboard

MaterialCJ Corrugated cardboard
it Standard capacity[] 10,000pcs(] carton(d Standard capacity(] 20,000pcs(] carton(d
Quantity 0 10 reelsd carton O 0 10 reelsd cartonO O
Taping and reel dimensions comply with JEITAO RCO 1009B
122 —Shindengen TokYo, JAPAN.




Standard Package

m CaseNo0.STO-220 Device (Reel)

Reel sizep 1801 JEITA R2410 Reel sizep 330 JEITA R24[10

Tvpe No ST50V-27F0
ype R0- ST70-27F
Package No. Type STO-220
Order Code 4062 4072
41 01 (P 15+81 .
J:;ﬁ 01 RoundO &
22.’., feed hole
&0 0O OO F O b
Dimensions T A \ al
TapingO R N T N T N ~y 2
1 16mm wideCT] ( | l ¥ 3 l : ? S
‘ 12:01 ‘ MaterialO Plastic
Quantity Standard capacity[] 250pcs(] reel Standard capacity[] 1,000pcs(] reel
2551 15 201 02
o 2
Dimensions of - At
Py L
‘g_ sT Order code
. 406200| 40720
0 — Dimensions
0o
Reel oD 1802 | 330:2
MaterialO Cardboard
Trailer Device Trailer Leader
Leader( - = - |
and] End|i 1 Lo i |Start
Trailer \ 20(min) \ 380(min) |
Direction of feed
Q 2 Q 8|
N —
N b N_ v
Dimensions ‘L Label ‘L Label
Standard o &
Package | 385 \ / | 362 ‘/
MaterialCl Corrugated cardboard MaterialO Corrugated cardboard
Quantit Standard capacity(] 3,000pcs cartond Standard capacityd 3,000pcsO cartond
y 0 12 reelsd cartonO O O 3 reelsd carton O

Taping and reel dimensions comply with JEITAOCLO 0806
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Standard Package

m Axial Taping
VR-60B] ALJ,UVR-61BF0
VR-61B] A0l O
IES N VR518] AD O
ST04-16, 27
Package No. AX06
Tape Width 26mm 52mm
Order Code 4070 4060
White tape o Blue tape White tape Blue tape
L 5201° |
] ] — —
i ":‘::{ Tape shiftd i :[E o TapeO
3 1T notincluded 3 | —ll~—shift not 0
N ‘;,,_ ‘T:jf z . - :[E " included
&1 | I g | e
g —H Fo s = I - { } i
I | L— 2 g == :[E j 2
5| |k S =) &
SEmET 2 [ i
3 ¢ : T 3 W |
Bt B s B P Lt T laow
il I e e sl T
Li| Lo | L2 0.8Max L. Lo L 4»"0@/-\)(
Dimensions 0 LirLo=0: 0] [+~ 6 0 Li-Lz=0=10 O g
H
Lo B3 Lo 556"
Dimensions | ¢ D 2.6°'0 Dimensions | @ D 2.6°°'0
(p d 0.6 0.05 (p d 0.6* 0.05
/ é / / é
Standard( —
Package Label \
5~
‘78’\44x 2
Quantity Standard capacityd 3,000 pcs carton Standard capacity] 4,000 pcsO carton
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Standard Package

m Radial Taping

VR-60B] A[J UVR-61BF0O

Type No VR-61B] ACl O
' VR-518] A0 O
ST04-16,27
Package No. AX06
Panasert-compatible
Order Code 4081
—
— -
: 2 5 it
— 1|!
Q 1=l —
M 1N A A A
— ! I n o n " z o
% . (:,F\:‘,O:‘ AN i
= 3 AT IEANPAR
Dimensions U I— T
0.61 0.05 u % ~
2 Y
@ 450 3.85:07 593 o gJ
[ o e —
127t 03 1
SOOMIN
ﬁ ﬁ ﬁ‘ Leader
- {0 |
loo—o0o0-o0-o0—}lo—-o
) 1T I I 1T I I ) \
0 There are to be no more than 3 consecutive missing devices as shown[J
0 in the diagram above.0
0 There is at least 300 mm of leader at the start and the end of the reel.
K 2
Label K o
Standard0 Z}’;Szgo'u
Package Date code D
Quantity \J
\4
Sy
\
Quantity

Standard capacity] 5,000 pcsC carton
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MAIN PRODUCTSO

m SEMICONDUCTORS
RECTIFIER DIODE
HIGH SPEED RECTIFIRE DIODE
SWITCHING POWER TRANSISTOR
POWER MOSFET
SIDACO BI-DIRECTIONARY DIODE THYRISTOR
ICO POWER HYBRID IC
PHOTOCONDUCTIVE DRUM

® EQUIPMENT
RECTIFIER EQUIPMENT
UNINTERRUPTIBLE POWER SUPPLY
SWITCHING POWER SUPPLY
CONVERTER
COMPUTER CONTROL SYSTEM

= E-M PRODUCTS
ELECTRONIC CIRCUIT PRODUCT
DC SOLENOID
PROPORTIONAL SOLENOID
DAMPER

*Specifications are subject to change without notice.

(\ SHINDENGEN ELEcTRIC MFG. co., LTD.

Phone : 03-5951-8128

Facsimile : 03-5951-8126

u Ikebukuro YS Bldg., 13-23, 1-chome Minami-lkebukuro, Toshima-ku, Tokyo 171-0022 Japan

URL http: //www.shindengen.co.jp
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