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DESIGN SUPPORT

Live Application Design and Technical Support—Tap into our expertise. Littelfuse engi-
neers are available around the world to help you address design challenges and develop
unique, customized solutions for your products.

Product Sampling Programs—Vost of our products are available as samples for testing and
verification within your circuit design. Visit Littelfuse.com or contact a Littelfuse product
representative for additional information.

Product Evaluation Labs and Services— Littelfuse global labs are the hub of our new
product development initiatives, and also provide design and compliance support testing

as an added-value to our customers.

1.TVS Diodes — Suppress
overvoltage transients such

as Electrical Fast Transients
(EFT), inductive load switching
and lightning in a wide

variety of applications in the
computer, industrial, telecom
and automotive markets.

2.Varistors — Multiple forms,
from Metal Oxide Varistors
(MOQVs) that suppress transient
voltages to Multi-Layer Varistors
(MLVs) designed for applications
requiring protection from
various transients in computers
and handheld devices as well

as industrial and automotive
applications.

3. SIDACtor®Devices —
Complete line of protection
thyristor products specifically
designed to suppress
overvoltage transients in a
broad range of telecom and
datacom applications.

OVERVOLTAGE SUPPRESSION TECHNOLOGIES (1-6)

4. Gas Plasma Arrestors
(GDTs) — Available in small
footprint leaded and surface
mount configurations,
Littelfuse GDTs respond
fast to transient overvoltage
events, reducing the risk of
equipment damage.

5. Silicon Protection

Arrays — Designed specifically
to protect analog and digital
signal lines from electrostatic
discharge (ESD) and other
overvoltage transients.

6. PulseGuard® ESD
Suppressors — Available in
various surface mount form
factors to protect high-speed
digital lines without causing
signal distortion.

Visit



ection
folio

Supplies | Lighting | General Electronics

www.littelfuse.com for more information.

SWITCHING
TECHNOLOGIES

Switching Thyristors —
Solid-state switches used to
control the flow of electrical
current in applications, capable
of withstanding rated blocking/
off-state voltage until triggered
to on-state.

ACCESSORIES

In addition to our broad portfolio
of circuit protection technologies,
we offer an array of fuse holders
including circuit board, panel

or in-line wire mounted devices
to support a wide range of
application requirements.

OVERCURRENT
PROTECTION
TECHNOLOGIES (7-8)

7. Positive Temperature
Coefficient Devices (PTCs)—
Provide resettable overcurrent
protection for a wide range of
applications.

8. Fuses — Full range including
surface mount, axial, glass or
ceramic, thin-film or Nano?®
style, fast-acting or SloBlo®,
MINI® and ATO® fuses.




Circuit Protection with Thyristor Voltage Suppressors

Littelfuse Thyristors are solid state switches that are normally open circuits (very high
impedance), capable of withstanding rated blocking/off-state voltage until triggered
to on state. They are commonly used to control the flow of electrical currents to
protect electronics from damaging voltage transients.

Thyristors can be used to protect a wide range of electronic components and are
commonly used in home appliances, electrical tools, and outdoor equipment.
They are also often used in variable-speed electric motors, power supplies for
electrochemical processes, lighting and heating control, and controllers for electric
utility power systems.

The Littelfuse line of Thyristors include Sensitive Triacs, Triacs, Quadrac® Devices,
AlternistorTriacs, Sensitive SCRs, SCRs, Rectifiers, DIACs and SIDACs.

Features
¢ High Voltage and Ampere ratings
e Unidirectional and Bidirectional transient voltage protection
e Automatically triggered "off" for specified periods of time
¢ RoHS compliant
¢ Glass-passivated junctions
¢ High voltage capability — up to 1000V
¢ High surge capability — up to 950 A
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Disclaimers

Life support applications

These products are not designed for use in life support ap-
pliances, devices, or systems where malfunction of these
products can reasonably be expected to result in personal
injury. Littelfuse customers using or selling these products
for use in such applications do so at their own risk and agree
to fully indemnify Littelfuse for any damage resulting from
such applications.

Right to make changes

Littelfuse reserves the right to make any and all changes to
the products described herein in order to improve design
and/or performance. When the product is in full produc-
tion, relevant changes will be communicated via a Product/
Process Change Notification (PCN). Littelfuse assumes no
responsibility or liability for the use of any of these products,
conveys no license or title under any patent, copyright, or
mask work right to these products, and makes no repre-
sentations or warranties that these products are free from
patent, copyright, or mask work right infringement, unless
otherwise specified.

©2008 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.
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PRODUCT SELECTION TABLE

Reference

Sensitive Triac, Triac, & AlternistorTriac Quadrac a
Standard QxX8Ex Qx01Ex Qxx04xx | Qxx06xx | Qxx08xx | Qxx10xx ‘ Qxx16xx | Qxx25xx ‘ Qxx35xx | Qxx40xx QxxxxLT )
QxXx QxNx -
SERIES Sensitive LXX8Ex, LX8 Lx01Ex LO1 Lxx04xx | Lxx06xx | Lxx08xx °
LXXx, LxNx (=]
Alternistor Qxx06xHx [Qxx08xHx | Qxx10xHx |Qxx12xHx |Qxx16xHx |Qxx25xHx |HQ6025xH5|Qxx35xHx QxxxxLTH E
Datasheet Page # 15 [ 25 33 [ 43 51 61 75 89 99 107 17 129 137 147 155 o
TO-218 Isl. TO-220 Isl (1]
70-220 Is| TO-218X Isl| TO-220 Isl TO-218X Isl T?g;ggf' TO-220 Isl _E
N TO-220 Isl., TO-2201sl | TO-220 |TO-2181sl TO-218 Isl TO-220 | TO-218
Thru-Hole Packages TO-92 TO-220 Non-lsl., T0-220 Non-ls., T0-220 Nomlsl TO-218X ISITO—220 Isl T0-218 Non-Is| Nonlsl | TO-218X TO-220 ®©
TO-251 TO-218 Isl =5
Non-Isl. TO-3 Non-Is| TO-3
T03 T03 g
SOT223, TO-252, TO-263
Surface Mount Packages el TO-252 T0-263 TO-263 | TO-263 TO-263 — — 10263 1s| TO-263 | TO-263 TO-263 w
lriaus) 0.08A | 0.08A 1.0A 1.0A 4 A 6A 8A 10A 12A 15 & 16 A 25A 25A 30 &35A[ 40A 4-15A g
400to | 400to | 400 to 400t0 | 400to | 40010 400to | 400 to -
Vo Ve 600V | 600V | 600V | 800V | (ool | eV | To0ov | 1000y | 1000V | ioogy | 1000V |00V | Gt | siy | 400 to 600V '#
| 31025 | 3105 | 31025 | 31010 | 31025 | 51050 |, o0 | 25t050 10t050 | 10t080 | 50 to 80 50mA | 50ma 8010 100
aran mA mA mA mA mA mA mA mA mA mA mA
Sensitive SCR & Non-Sensitive SCR a
Sx01E Sxx156x | Sxx20x Sxx65x & (S ]
SEniES Standard SN Sxx06x | Sxx08x | Sxx10x | Sxx12x Sxi6x | Sxx25x Sxx3bx | Sxx40x | Sxx55x Sxx70x 5
Sensitive ECSLOS"iXX SxX8xSx TCR22-x | Sx02xS |Sxx04xSx|Sxx06xSx|Sxx08xSx | Sxx10xSx .g
S
Datasheet Page # 163 173 183 193 201 209 217 227 239 | 249 257 265 275 | 283 291 301 W-W
TO-220 -
TO-251 | TO-251 | TO-2561 | TO-251
ThruHole Packages | TO-92 | T0-92 | T0-92 | T0.92 | T0-92 | T0251 | T0-220 | T0-220 | T0-220 | TO-220 | 10220 | T0-220 |TO218X by 5 i Nonlsl | TO-218X e
Non Isl [TO-220 Isl[TO-218AC] TO-218X [TO-218AC =]
[TO-220 IslTO-220 IslTO-220 Isl| Non Isl
[TO-218AC -]
SloiRee TO-252 o
Surface Mount Packages | Compak | SOT223 | Compak | TO-252 | SOT-223 | TO-252 | TO-252 | TO-252 | TO-252 | TO-252 T0-263 TO-263 | —— | TO-263 | TO-263 | ——— S
Compak Q.
[ 0.8A 0.8A TA TA 15A 4 A 6A 8A 10A 12A |15& 16 A20 & 25 A 35A 40 A 55A [65& 70 A :
VoV 400to | 400to | 400to | 400to | 400to | 400to | 400to | 400to | 400to | 400to | 400to | 400to | 400to | 400to | 400to | 400 to u
DRMT 7 RRM 600V 800V 600V 600V 600V 600V 1000V | 1000V | 1000V | 1000V | 1000V | 1000V | 1000V | 1000V | 1000V | 1000V w
12 to 500| 5 to 20 50 to 500{0.2 to 15/0.2t0 15|0.2 to 15 30 to 35
ler@n mA mA 10mA | 10 mA | 200 mA mA mA mA mA 20mA | 30 mA mA 40 mA | 40mA | 40 mA | 50 mA
High : O
Multipulse “E
SIDAC  Energy sm&c DIAC Rectifiers =
SIDAC 3
HTxxx Dxx15L N
SERIES Kxxxzy-307 Kxxx0yH Kxxx1G MP HTMxxx SERIES Dxx20L ©
STxxx Dxx25L E
Datasheet Page # 309 321 331 337 Datasheet Page # 345 .
DO-15 DO-15 ()
- 4 - - Thru-Hole Pack: TO-220 Isl.
Thru-Hole Packages T0.92 T0-92 DO-15 DO-35 ru-Hole Package 0-2201s ™
. RMS forward 0=
Surface Mount Packages DO-214 DO-214 DO-214 SODgg_l\z/l;zlmelf e current A t;
| Average forward 0.5-15.9A (V]
SwitchingVbo | 79 t0 280V 190 t0 280V 190 to0 280V 271070V Fan current o= 15 o
down to single half cycle;
Vgo Symetry — e D 1V f=50Hz; 188 - 300A ﬁ
v up to o | Peak non-repetitive | T (initiall = 25°C 8)
* v surge current single half cycle; g
I, 150 mA 160 A typ 150 mA — = “fﬂ;a‘?)o'jzzgoc 225-350A W]
2 - \n
[ 20A —
17t 1t Value for fusing 210 - 508 A%s ~
static dv/dt 1500 V/us _— o
Storage temperature
t N/A 100 us \ N/A —_— L ST -40 t0 150 °C s
comm range n
difdt 150 Alus T Operating junction 4010 125 °C
T, upto 125 C up to 1256 C ‘ upto 135 C _ temperature range
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Product Descriptions

Thyristors

AThyristor is any semiconductor switch with a bi-stable
action depending on p-n-p-n regenerative feedback.
Thyristors are normally two- or three-terminal devices for
either unidirectional or bi-directional circuit configurations.
Thyristors can have many forms, but they have certain
commonalities. All Thyristors are solid state switches that
are normally open circuits (very high impedance), capable
of withstanding rated blocking/off-state voltage until
triggered to on state. When triggered to on state, Thyristors
become a low-impedance current path until principle
current either stops or drops below a minimum holding
level. After a Thyristor is triggered to on-state condition,
the trigger current can be removed without turning off the
device. Thyristors are used to control the flow of electrical
currents in applications including:

e Home appliances (lighting, heating, temperature
control, alarm activation, fan speed)

e Electrical tools (for controlled actions such as motor
speed, stapling event, battery charging)

e Qutdoor equipment (water sprinklers, gas engine
ignition, electronic displays, area lighting, sports
equipment, physical fitness)

Sensitive Triacs

Littelfuse’s sensitive gate Triacs are AC bidirectional

silicon switches that provide guaranteed gate trigger
current levels in Quadrants |, Il, I, and IV. Interfacing to
microprocessors or other equipment with single polarity
gate triggering is made possible with sensitive gate Triacs.
Gate triggering currents of 3 mA, 5 mA, 10 mA, or 20 mA
may be specified.

Sensitive gate Triacs are capable of controlling AC load
currents from 0.8 A to 8 A rms and can withstand
operating voltages from 400V to 600 V.

Standard Triacs

Littelfuse’s products are bidirectional AC switches, capable
of controlling loads from 0.8 A to 35 A rms with 10 mA, 25
mA, and 50 mA |, in operating Quadrants I, Il and IlI.

Triacs are useful in full-wave AC applications to control AC
power either through full-cycle switching or phase control
of current to the load element. These Triacs are rated to
block voltage in the “OFF"” condition from 400 V minimum
with selected products capable of 1000 V operation. Typical
applications include motor speed controls, heater controls,
and incandescent light controls.

Quadrac

Quadrac devices, originally developed by Littelfuse, are
Triacs and Alternistor Triacs with a DIAC trigger mounted
inside the same package. These devices save the user the
expense and assembly time of buying a discrete DIAC and
assembling in conjunction with a gated Triac.

The Quadrac is offered in capacities from 4 A to 15 A rms
and voltages from 400V to 600 V.

Alternistor Triacs

The Alternistor Triac is specifically designed for applications
required to switch highly inductive loads. The design of this
special chip effectively offers the same performance as two
Thyristors (SCRs) wired inverse parallel (back-to-back).

This new chip construction provides the equivalent of two
electrically-separate SCR structures, providing enhanced
dv/dt characteristics while retaining the advantages of a
single-chip device.

Littelfuse manufactures 6 A to 40 A Alternistor Triac with
blocking voltage rating from 400V to 1000 V. Alternistor
Triacs are offered in TO-220, TO-218, and TO-218X packages
with isolated and non-isolated versions.

Sensitive SCRs

Littelfuse’s sensitive gate SCRs are Silicon-Controlled
Rectifiers representing the best in design, performance,
and packaging techniques for low- and medium-current
applications.

Anode currents of 0.8 A to 10 A rms can be controlled by
sensitive gate SCRs with gate drive currents ranging from
12 pA to 500 pA. Sensitive gate SCRs are ideally suited for
interfacing to integrated circuits or in applications where
high current load requirements and limited gate drive
current capabilities exist. Examples include ignition circuits,
motor controls, and DC latching for alarms in smoke
detectors. Sensitive gate SCRs are available in voltage
ratings to 600 V.

Littelfuse’'s SCR products are half-wave, Silicon-Controlled
Rectifiers that represent the state of the art in design and
performance.

Load current capabilities range from 1 A to 70 A rms, and
voltages from 400V to 1000 V may be specified to meet a
variety of application needs.

©2008 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.
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Because of its unidirectional switching capability, the SCR
is used in circuits where high surge currents or latching
action is required. It may also be used for half-wave-

type circuits where gate-controlled rectification action is
required. Applications include crowbars in power supplies,
camera flash units, smoke alarms, motor controls, battery
chargers, and engine ignition.

Surge current ratings are available from 30 A in the TO-92
packaging to 950 A in the TO-218X package.

Littelfuse manufactures 15 A to 25 A rms Rectifiers with
voltages rated from 400V to 1000 V. Due to the electrically
isolated TO-220 package, these Rectifiers may be used in
common anode or common cathode circuits using only one
part type, thereby simplifying stock requirements.

DIACs

DIACs are trigger devices used in phase control circuits
to provide gate pulses to a Triac or SCR. They are voltage-
triggered bidirectional silicon devices housed in DO-35
glass axial lead packages and DO-214 surface mount
packages.

DIAC voltage selections from 27 V to 70V provide trigger
pulses closely matched in symmetry at the positive and
negative breakover points to minimize DC component in
the load circuit.

Some applications include gate triggers for light controls,
dimmers, power pulse circuits, voltage references in AC
power circuits, and Triac triggers in motor speed controls.

Introduction

SIDACs

SIDACs represent a unique set of Thyristor qualities. The
SIDAC is a bidirectional voltage triggered switch. Some
characteristics of this device include a normal 95V to 330
V switching point, negative resistance range, latching
characteristics at turn-on, and a low on-state voltage drop.

One-cycle surge current capability up to 20 A makes the
SIDAC an ideal product for dumping charged capacitors
through an inductor in order to generate high-voltage
pulses. Applications include light controls, high-pressure
sodium lamp starters, power oscillators, and high-voltage
power supplies.

Circuit Requirement Diagram

BILATERAL VOLTAGE RECTIFIER REVERSE BLOCKING BIDIRECTIONAL BILATERAL
SWITCH THYRISTOR THYRISTOR VOLTAGE TRIGGER
SIDAC * | RECTIFIER * DIAC *
GATE CURRENT GATE CONTROL
5.500 pA | 10-50 mA DIAC TRIGGER DIRECT
e . OPTIONS QUADRANT OPERATION
SCR (Sensitive) SCR INTERNAL| EXTERNAL (See Quadrant Chart on Data Sheet)
¢ [ R iV
6 GATE CURRENT GATE CURRENT
*
DIACS 5-100 mA 3-20 mA
QUADRAC * | | L
ALTERNISTOR TRIAC * STANDARD TRIAC * SENSITIVE TRIAC *
* For detailed information, see specific data sheet in product catalog.
©2008 Littelfuse, Inc. 5
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Product Packages

T o
Package Code | |

r
Product | Current / m TO-252 TO-263
Type (Amps) DO-35 DO-15 TO-92 | MiniMELF| SOT-89 DO-214 | Compak |SOT-223 D-Pak D?Pak
0.8 X X X
Sensitive L X X X
Triac & X
6 X
8 X
0.8 X X
1 X X
4 X
Standard g §
Triac 0 X
15 X
25 X
35
6 X X
8 X X
10 X
12 X
Alternistor 16 X
25 X
30
85) X
40
4
6
Quadrac 8
10
15
0.8 X X X X
1.5 X X
Sensitive 4 X
SCR 6 X
8 X
10 X
1 X X
6 X
8 X
10 X
12 X
15
16 X
SCR 20
25 X
35
40 X
55 X
65
70
15
Rectifier 20
25
DIAC X X X
SIDAC X X X
6 ©2008 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.
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Isolated Mounting Tab

s

TO-218

TO-218X
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Non-isolated Mounting Tab

TO-218X

T0-220

Package Code

Current
(Amps)

Product
Type

0.8

XX ([X

Sensitive
Triac

XXX X[X

Standard
Triac

XXX XXX | X

X XXX XX XX XXX

Alternistor

XXX XX

Quadrac

Sensitive
SCR

XXX X[ [X|X[X]X

XIX[ X[ [XX[X| XXX

XX X[ X [X]|X]|X

SCR

X[ X([X

Rectifier

DIAC

SIDAC

©2008 Littelfuse, Inc.

Specifications are subject to change without notice.
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Quality and Reliability Assurance

Littelfuse Quality Policy

Littelfuse is committed to being sensitive to customer
expectations and providing quality products and services
at a competitive price. In support of this commitment,
Littelfuse will:

¢ Encourage quality awareness and quality performance
in all associates at all levels of the company through
management leadership;

e Promote the participation of all associates in making
individual contributions to the quality improvement
process;

e Support continuous quality improvements by providing
our associates with necessary training, tools and
information feedback to enable enhancement of the
quality of our products and services;

e Develop relationships with suppliers who consistently
demonstrate their ability to fulfill quality, price and
delivery objectives that are mutually beneficial; and;

e Build quality into our products and services, striving for
zero defects in everything we do, thereby reducing cost
and increasing Total Customer Satisfaction.

Quality Management Principles

The Littelfuse, Inc. Des Plaines and NADC Facilities’
Management Team understand and concur with the
following eight management principles:

e Customer focus: Littelfuse depends on its customers
and makes every effort to understand their current
and future needs. Littelfuse strives to meet customer
requirements and to exceed customer expectations.

e Leadership: Leaders establish unity of purpose and
direction for the Littelfuse organization. Our leaders
should create and maintain the internal environment
inch our associates can become fully involved in
achieving the Littelfuse objectives.

¢ Involvement of people: Littelfuse associates at
all levels are the essence of Littelfuse. Their full
involvement enables their abilities to be used for the
benefit of Littelfuse.

e Process approach: The results desired by Littelfuse are
achieved more efficiently when activities and related
resources are managed as a process.

e System approach to management: Identifying,
understanding and managing interrelated processes as
a system contributes to effectiveness and efficiency in
achieving Littelfuse objectives.

e Continual improvement: Continual improvement
of the overall performance should be a permanent
objective of Littelfuse.

e Factual approach to decision making: Effective

decisions are based on the analysis of data and
information at Littelfuse.

e Mutually beneficial supplier relationships: Littelfuse
and its suppliers are interdependent and a mutually
beneficial relationship enhances the ability of both to
create value.

Quality Assurance

Incoming Material Quality

Littelfuse “Vendor Analysis” programs provide stringent
requirements before components are delivered to
Littelfuse. In addition, purchased materials are tested
rigidly at incoming inspection for specification compliance
prior to acceptance for use.

Process Controls

From silicon slice input through final testing, we use
statistical methods to control all critical processes. Process
audits and lot inspections are performed routinely at all
stages of the manufacturing cycle.

Parametric Testing

All devices are 100% computer tested for specific electrical
characteristics at critical processing points.

Final Inspection

Each completed manufacturing lot is sampled and
tested for compliance with electrical and mechanical
requirements.

Reliability Testing

Random samples are taken from various product families
for ongoing reliability testing.

Finished Goods Inspection

Product assurance inspection is performed immediately
prior to shipping.

Design Assurance

The design and production of Littelfuse devices is a
demanding and challenging task. Disciplined skills coupled
with advanced computeraided design, production
techniques, and test equipment are essential elements

in Littelfuse's ability to meet your demands for the very
highest levels of quality.

All products must first undergo rigid quality design reviews
and pass extensive environmental life testing. Littelfuse
uses Statistical Process Control (SPC) with associated
control charts throughout to monitor the manufacturing
processes.

©2008 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.



¥4 Littelfuse

Expertise Applied | Answers Delivered

Only those products which pass tests designed to assure
Littelfuse’s high quality and reliability standards, while
economically satisfying customer requirements, are
approved for shipment. All new products and materials
must receive approval of QRA prior to being released to
production.

The combination of reliability testing, process controls, and
lot tracking assures the quality and reliability of Littelfuse’s

Teccor® brand Thyristors
Product Selection Guide

devices. Since even the best control systems cannot
overcome measurement limitations, Littelfuse designs and
manufactures its own computerized test equipment.

Littelfuse’s Reliability Engineering Group conducts ongoing
product reliability testing to further confirm the design and
manufacturing parameters.

Reliability Stress Tests

The following table contains brief descriptions of the
reliability tests commonly used in evaluating Littelfuse

TestType

Typical Conditions

High Temperature AC Blocking T;éeog VJIDS%8 hours

(VAC-peak), 110°C up to

product reliability on a periodic basis. These tests are
applied across product lines depending on product
availability and test equipment capacities. Other tests may
be performed when appropriate.

Test Description Standards

Evaluation of the reliability of
product under bias conditions
and elevated temperature

MIL-STD-750 (Method 1040)

High Temperature Storage Life 150°C, 1008 hours

Evaluation of the effects on
devices after long periods of
storage at high temperature

MIL-STD-750 (Method 1031)

Biased Temperature & Humidity 1008 hours

160V, 85°C, 85%RH, 168 up to

Evaluation of the reliability of
non-hermetic packaged devic-
es in humid environments

EIA/JEDEC, JESD22-A101

Temperature Cycle [Air to Air] up to 500 cycles

-65°C to 150°C, 15-minute dwell, 10

Evaluation of the device's abil-
ity to withstand the exposure
to extreme temperatures and
the forces of TCE during transi-
tions between temperatures

MIL-STD-750 (Method 1051),
EIA/JEDEC, JESD22-A104

0°C to 100°C, 5-minute dwell,

Thermal Shock [Liquid to Liquid] oo ansen 10 Gl

Evaluation of the device's abil-
ity to withstand the sudden
changes in temperature and
exposure to extreme tempera-
tures

MIL-STD-750 (Method 1056)

Autoclave (PCT) 168 hours

121°C, 100%RH, 2atm, 24 up to

Accelerated environmental
test to evaluate the moisture
resistance of plastic packages

EIA/JEDEC, JESD22-A102

Resistance to Solder Heat 260°C, 10 seconds

Evaluation of the device's abil-
ity to withstand the tempera-

tures as seen in wave solder-

ing operations

MIL-STD-750 (Method 2031)

Steam Aging (1 to 8 hrs)

Evaluation of the solderability

Solderability 245°C Solder Temperature of dewcg terminals after simu- | ANSI J-STD-002
lated aging
enalsend el e e el Evellesiifon @ sl of MIL-STD-750 (Method 2036)

device leads to metal fatigue

85%RH, 85°C, 168hrs

Moisture Sensitivity Level 3 reflow cycles (260C peak)

Evaluation to determine device

h ; h JEDEC J-STD-020 Level 1
immunity to moisture

HBM, 8kV

== CDM, 15KV

Evaluation to determine device
immunity to electro-static dis-
charge

JESD22-A114, MIL-STD-883D
3015.7, JESD22-C101

Flammability Test

For the UL 94V0 flammability test, all epoxies used in Littelfuse encapsulated devices are recognized by Underwriters

Laboratories.

©2008 Littelfuse, Inc.
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V-l Characteristics of Thyristor Devices
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Teccor® brand Thyristors
Product Selection Guide

Electrical Parameter Terminology

Diode Rectifiers

Introduction

di/dt (Critical Rate-of-rise of On-state Current) - Maximum
value of the rate-of-rise of on-state current which a Thyristor
can withstand without deleterious effect.

dv/dt (Critical Rate-of-rise of Off-state Voltage or Static
dv/dt) - Minimum value of the rate-of-rise of principal voltage
which will cause switching from the off state to the on state.

dv/dt(c) Critical Rate-of-rise of Commutation Voltage of a
Triac (Commutating dv/dt) - Minimum value of the rate-
of-rise of principal voltage which will cause switching from
the off state to the on state immediately following on-state
current conduction in the opposite quadrant.

I’t (RMS Surge (Non-repetitive) On-state Fusing Current)-
Measure of let-through energy in terms of current and time
for fusing purposes.

solBreakover Current) -
point.

Principal current at the breakover

I,.u(Repetitive Peak Off-state Current) - Maximum leakage
current that may occur under the conditions of V.,

«(Gate Trigger Current) - Minimum gate current required to
switch a Thyristor from the off state to the on state.

I, (Holding Current) - Minimum principal current required to
maintain the Thyristor in the on state.

»» (Peak Pulse Current) - Peak pulse current at a short time
duration and specified waveshape.

I, (Repetitive Peak Reverse Current) - Maximum leakage
current that may occur under the conditions of V.,

I, (Switching Current) - Current at V, when a SIDAC switches
from the clamping state to on state.

I qus) (On-state Current) - Anode cathode principal current
that may be allowed under stated conditions, usually the full-
cycle RMS current.

I, (Surge (Non-repetitive) On-state Current) - Peak single

cycle AC current pulse allowed.

Py (Average Gate Power Dissipation) - Value of gate
power which may be dissipated between the gate and main
terminal 1 (or cathode) average over a full cycle.

P, (Peak Gate Power Dissipation) - Maximum power which
may be dissipated between the gate and main terminal 1 (or
cathode) for a specified time duration.

R,,, (Thermal Resistance, Junction-to-Ambient) -
Temperature difference between the Thyristor junction
and ambient divided by the power dissipation causing
the temperature difference under conditions of thermal
equilibrium.

Note: Ambient is defined as the point where temperature
does not change as a result of the dissipation.

©2008 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.
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R, (Thermal Resistance, Junction-to-case) - Temperature
difference between the Thyristor junction and the Thyristor
case divided by the power dissipation causing the temperature
difference under conditions of thermal equilibrium.

t (Gate-controlled Turn-on Time) - Time interval between
tﬂe 10% rise of the gate pulse and the 90% rise of the
principal current pulse during switching of a Thyristor from the
off state to the on state.

t, (Circuit-commutated Turn-off Time) - Time interval
between the instant when the principal current has decreased
to zero after external switching of the principal voltage circuit
and the instant when the SCR is capable of supporting a
specified principal voltage without turning on.

VB.0 (Breakover Voltage) -
point.

Principal voltage at the breakover

V. (Repetitive Peak Off-state Voltage) - Maximum
allowable instantaneous value of repetitive off-state voltage
that may be applied across a bidirectional Thyristor (forward or
reverse direction) or SCR (forward direction only).

V., (Gate Trigger Volltage) - Minimum gate voltage required
to produce the gate trigger current.

V... (Repetitive Peak Reverse Voltage) - Maximum
allowable instantaneous value of a repetitive reverse voltage
that may be applied across an SCR without causing reverse
current avalanche.

V, (Switching Voltage) - Voltage point after V,, when a
SIDAC switches from a clamping state to on state.

V. (On-state Voltage) -
is in the on state.

Principal voltage when the Thyristor

Diode Rectifiers

F(AV) (Average Forward Current) - Average forward
conduction current.

w (Maximum (Peak) Reverse Current) - Maximum reverse
leakage current that may occur at rated V.,

s (RMS Forward Current) - RMS forward conduction
current.

I.s (Maximum (Peak) Forward (Non-repetitive) Surge
Current) - Maximum (peak) forward single cycle AC surge
current allowed for specified duration.

v (Maximum (Peak) Forward Voltage Drop) - Maximum
(peak) forward voltage drop from the anode to cathode at
stated conditions.

V. (Reverse Blocking Voltage) - Maximum allowable DC
reverse blocking voltage that may be applied to the rectifier.

Vian (Maximum (Peak) Repetitive Reverse Voltage) -
Maximum peak allowable value of a repetitive reverse voltage
that may be applied to the rectifier.
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Teccor® brand Thyristors
0.8 Amp Sensitive & Standard Triacs

LxX8Ex & LxXx & OxX8E & QxXx Series
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2 o
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Main Features

Symbol Value Unit
[— 0.8 A
Voru! Varm 400 to 600 \
[~ 31025 mA

Schematic Symbol

MT1

Absolute Maximum Ratings — Sensitive Triacs (4 Quadrants)

Description

0.8 Amp bi-directional solid state switch series is designed
for AC switching and phase control applications such as
motor speed and temperature modulation controls, lighting
controls, and static switching relays.

Sensitive type devices guarantee gate control in Quadrants
| & IV needed for digital control circuitry.

Standard type devices normally operate in Quadrants | & Il
triggered from AC line.

0.8 A TRIACs

e RoHS Compliant

e \oltage capability up to

e Glass — passivated 600 v
junctions e Surge capability up to
10 A

Applications

Excellent for lower current heating controls, water valves,
and solenoids.

Typical applications are AC solid-state switches, home/
brown goods and white goods appliances.

Sensitive gate Triacs can be directly driven by
microprocessor or popular opto-couplers/isolators.

Symbol Parameter Value Unit
[ RMS on-state current (full sine wave) LxX8y/LxXy T, =50°C 0.8 A
| Non repetitive surge peak on-state current f=50Hz t=20ms 8.3 A
TSM (full cycle, T, initial = 25°C) f=60 Hz t=16.7 ms 10
17t 1t Value for fusing t,=83ms 0.41 A’s
. Critical rate of rise of on-state current _ _ 11mo
di/dt (I, = 50mA with < 0.1ps rise time) f=120Hz T,=moc 20 Alus
[ Peak gate trigger current t,=10ps T,=10°C 1 A
Pouw Average gate power dissipation T,=110°C 0.2 W
LxX8Ey -65 to 150
. Storage temperature range “C
oY LxXy -40 to 150
o ) LxX8Ey -65 to 110
T Operating junction temperature range °C
LxXy -40 to 110

Note: x = voltage, y = sensitivity

©2008 Littelfuse, Inc.
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Symbol Parameter
RMS on-state current QxXE8y/ _ are
L (full sine wave) QxXy o= 60°C 0.8 £
| Non repetitive surge peak on-state current f=50Hz t=20ms 8.3 A
TSM (full cycIe,TJ initial = 25°C) f =60 Hz t=16.7 ms 10
17t 17t Value for fusing t, = 8.3 ms 0.41 A’s
. Critical rate of rise of on-state current .
difdt (I, = 200mA with < 0.1ps rise time) f=120Hz T,=125°C 20 Albs
| Peak gate trigger current L= 10, 1,= 125°C 1 A
e IGT = IGTM J
Pouw Average gate power dissipation T,=125°C 0.2 W
; ; L/QxX8Ey -65 to 150
T, Storage junction temperature range °C
oY L/QxXy -40 to 150
o ] L/QxX8Ey -65 to 125
T Operating junction temperature range °C
L/QxXy -40 to 125

Note: x = voltage, y = sensitivity

Electrical Characteristics (T, = 25°C, unless otherwise specified) — Sensitive Triac (4 Quadrants)

.. LxX8E3 LxX8E5 LxX8E6 LxX8E8
Test Conditions Quadrant LxX3 LxX5 LxX6 LxX8
lor MAX. mA
V,=12V R =30Q I\ 3 5 10 20
Vi ALL MAX. 1.3 \%
Voo Vo =Voau B =3.3kQ T =110°C ALL MIN. 0.2 V
I [, = 100mA MAX. 5 10 10 15 mA
400V 15 15 25 30
dv/dt Vy =V Gate Open T = 100°C TYP V/us
600V 10 10 20 25
(dv/dt)c (di/dt)c = 0.43 A/ms T, = 110°C TYP 0.5 1 1 2 V/us
it lg=2xls PW=15ps I =113 A(pk) TYP 2.8 3.0 3.0 3.2 us

Electrical Characteristics (T, = 25°C, unless otherwise specified) — Standard Triac

Symbol Test Conditions Quadrant 031(253 035((254 Unit
» [=1r=11 MAX. 10 25 -
V=12V R =60Q \Y TYP 25 50
Var [=1=11 MAX. 1.3 1.3 V
s V, =Von, R =33kQ T, =125°C ALL MIN. 0.2 0.2 %
I I, = 200mA MAX. 15 25 mA
400V 25 65
dv/dt Vp =Vpay Gate Open T, =125°C 500V MIN. e o5 V/us
(dv/dt)c (di/dt)c = 0.43 A/ms T, = 1256°C TYR 1 1 V/us
t, lo=2x g, PW =15ps I, = 1.13 A(pk) TYP 25 3.0 us
Note: x = voltage
LxX8Ex & LxXx & QxX8Ex & QxXx Series 16 ©2008 Littelfuse, Inc.
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tic Characteristics (T, = 25°C, unless otherwise sp

Test Conditions

(A Iy = 1.13A t =380 s MAX. 1.60 V
T,=25°C 400-600V 2 pA
LxX8Ey / LxXy
| T,=110°C 400-600V 0.1 mA
oM Voam = Vaaw MAX.
RRM T, =25°C 400-600V 5 pA
QxX8Ey / QxXy
T,=125°C 400-600V 1 mA o
o
g
. o
Thermal Resistances =
, <
Symbol Parameter Value Unit )
L/QxX8Ey 60 o
Ry, Junction to case (AC) °C/W
L/QxXy 60"
Roua Junction to ambient L/OxX8Ey 135 °C/W

Note: * = Mounted on 1 cm? 1 copper (two-ounce) foil surface

Figure 1: Definition of Quadrants

Figure 2: Normalized DC Gate Trigger Current for

All Quadrants vs. Junction Temperature

ALL POLARITIES ARE REFERENCED TO MT1
MT2 POSITIVE 0
MT2 (Positive _I:alf Cycle) MT2
. o 30
O lgr ) gt i
GATE GATE 5| 3
-
o MT1 MT1 % 2
REF REF s \
- Qil |al ey o \
et Qlll |jQiv ar ]
MT2 MT2 o 1.0 ~_
v [ e
() laT (+) laT
GATE GATE 00
r MT1 I MT4 65 40 15 10 35 60 85 110 +125
- = = Junction Temperature (TJ)-"C
REF MT2 NEGATIVE REF
(Negative Half Cycle)
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Figure 3: Normalized DC Holding Current
vs. Junction Temperature
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Figure 4: Normalized DC Gate Trigger Voltage for
All Quadrants vs. Junction Temperature

4.0
3.0
5]
b
o
N
= \
E 20 AN
= \
e
3
8 T~
5 10 ~——
o \\
—~—
0.0
-65 -40 -15 10 35 60 85 110 125
Junction Temperature (T )- °C

4.0

3.0

25°C)

VGT

Ve (T,

20 \
N \\
o
S R
g 10
2

0.0

65 40  -15 10 35 60 8 110 125

Junction Temperature (T,)- °C

Figure 5: Power Dissipation (Typical)

vs. RMS On-State Current

Figure 6: Maximum Allowable Case Temperature

vs. On-State Current
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Figure 7: Maximum Allowable Ambient Temperature

Figure 8: On-State Current vs. On-State Voltage

vs. On-State Current (Typical)
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Figure 9: Surge Peak On- e Current vs. Number of Cycles
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Soldering Parameters

Reflow Condition Pb — Free assembly ﬂ T — tp
P
-Temperature Min (T ) 150°C ®
Pre Heat |-Temperature Max (T ) 200°C 2 T { ¢, )
©
-Time (min to max) (t.) 60 — 190 secs 5 Tsmeo
E = Ramp-dow
i £
Average ramp up rate (Liquidus Temp) . o [Prehent]
T K 5°C/second max i
U (o Ts(min)
Tgmax t0 T, - Ramp-up Rate 5°C/second max ts
-Temperature (T ) (Liquidus) | 217°C
Reflow 25 .
-Temperature (t,) 60 — 150 seconds time to peak temperature————»| Time —>
Peak Temperature (T,) 260+9* °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (t )
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
©2008 Littelfuse, Inc. 19 LxX8Ex & LxXx & QxX8Ex & QxXx Series
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Environmental Specifications

Terminal Finish 100% Matte Tin-plated

UL recognized epoxy meeting flammability

ELI7WEIELEL classification 94V-0

Lead Material Copper Alloy

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device
rating. Other ways to ensure long life for a power discrete
semiconductor are proper heat sinking and selection of
voltage ratings for worst case conditions. Overheating,
overvoltage (including dv/dt), and surge currents are

Test

Specifications and Conditions

AC Blocking

MIL-STD-750, M-1040, Cond A Applied
Peak AC voltage @ 125°C for 1008 hours

Temperature Cycling

MIL-STD-750, M-1051,
100 cycles; -40°C to +150°C; 15-min
dwell-time

Temperature/
Humidity

EIA / JEDEC, JESD22-A101
1008 hours; 320V - DC: 85°C; 85%
rel humidity

High Temp Storage

MIL-STD-750, M-1031,
1008 hours; 150°C

Low-Temp Storage

1008 hours; -40°C

Thermal Shock

MIL-STD-750, M-1056

10 cycles; 0°C to 100°C; 5-min dwell-
time at each temperature; 10 sec (max)
transfer time between temperature

Autoclave

EIA / JEDEC, JESD22-A102
168 hours (121°C at 2 ATMs) and
100% R/H

Resistance to

MIL-STD-750 Method 2031

the main killers of semiconductors. Correct mounting, Solder Heat
solo_lermg, and forming of the leads also help protect Solderability ANSI/J-STD-002, category 3, Test A
against component damage.
Lead Bend MIL-STD-750, M-2036 Cond E
Dimensions — T0O-92 (E Package)
Dimension
/ T Min Max Min Max
y A A 0.176 0196 | 4.47 4.98
B 0.500 12.70
D 0.095 0.105 2.41 2.67
E 0.150 3.81
B F 0.046 0.054 1.16 1.37
G 0.135 0.145 3.43 3.68
H 0.088 0.096 2.23 2.44
J 0.176 0.186 4.47 4.73
Cathode/ || || a K 0.088 0.096 | 2.23 2.44
MT1/PING = 7 % Anode / MT2/PIN 3
Gate | PIN 2 L 0.013 0.019 | 033 0.48
je—E—>] M 0.013 0.017 0.33 0.43
% /-r-' '+' ﬁ'l\ [\ é All leads insulated from case. Case is electrically nonconductive.
H
M
F
L D
ek
J—

LxX8Ex & LxXx & QxX8Ex & QxXx Series
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Dimensions — Compak (C Package)

Te /T Temperature
Measurement Point

| B | Gate Dime O
‘ be—— D— | ‘M d a
T JiiTJ A 0.140 0.155 3.56 3.94
f — LTJ B 0.205 0.220 5.21 5.59
C 0.077 0.083 1.96 2.11
w2 Anoce | e D 0.166 0.180 4.22 4.57
T E 0.036 0.063 0.91 1.60 8
D) R iwb:ﬂjj F 0.066 0.083 167 2.1 <
e~ Farl e E G 0.004 0.008 0.10 0.20 E
‘&o‘;;?jﬁfmeﬁ&o‘%)ej H 0.077 0.086 1.96 2.18 <
. v J 0.043 0.053 1.09 135 0
010 -03303*(:3? K 0.008 0.012 0.20 0.30 ©
28 foze L 0.039 0.049 0.99 1.24
L - e M 0.022 0.028 0.56 0.71
Pad Outline namimeterel N 0.027 0.033 0.69 0.84
P 0.052 0.058 132 1.47

Product Selector

Part Number Package
LxX8E3 X X 3 mA 3mA Sensitive Triac TO-92
LxX3 X X 3 mA 3 mA Sensitive Triac Compak
LxX8EbB X X 5 mA 5 mA Sensitive Triac T0-92
LxX5 X X 5 mA 5 mA Sensitive Triac Compak
LxX8E6 X X 5 mA 10 mA Sensitive Triac TO-92
LxX8E8 X X 10 mA 20 mA Sensitive Triac TO-92
QxX8E3 X X 10 mA Standard Triac TO-92
QxX3 X X 10 mA Standard Triac Compak
QxX8E4 X X 25 mA Standard Triac TO-92
QxX4 X X 256 mA Standard Triac Compak

Note: x = voltage

Packing Options

Part Number Marking Weight Packing Mode Base Quantity
L/QxX8Ey L/QxX8Ey 0.188 g Bulk 2000
L/QxX8EyRP L/QxX8Ey 0.188¢g Reel Pack 2000
L/QxX8EyAP L/QxX8Ey 0.188 g Ammo Pack 2000
L/QxXyRP L/QxXy 0.081g Embossed Carrier 2500

Note: x = voltage, y = sensitivity

©2008 Littelfuse, Inc.
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TO-92 (3-lead) Reel Pack (RP) Radial Leaded Specifications
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Meets all EIA-468-B 1994 Standards

0.236 002 (0.5)

ARA

Direction of Feed

l

> 1
©01] 0.098 (2.5) MAX 126
(41 o A e = = (32.0)
1 : \ L \ |
0.708 % Go—
(18.0) L 0.354 O O O 9 O
N (©.0) \
|¢102_57 »| 0.1(2.54) —»| </~ MT1/Cathode| MT2/Anode
27 «—02(5.08) Gate
. 14.17(360.0) , %) DA
Flat up
1.97
(50.0) { i
T s 6 0 0 0O 00O 000000 0 0 0 O Ol
Dimensions

are in inches
(and millimeters).

TO-92 (3-lead) Ammo Pack (AP) Radial Leaded Specifications

Meets all EIA-468-B 1994 Standards

o £ v
0.02 (0.5
RN A =
] 1.27
(‘11165) f x 7y ‘\ i i i it Iu u\ \.\ i u\\ (32.2)
. Y
0.708
(18.0) *_OT O O O O @-gl'
| (9.0)
|¢0.5 0.1 (2.54) —>| - MT2/Anode | MT1/ Cathode 0.17 1)
(127) >l <0208 Gate “0

Flat down

85

0)

12.2
| ——  (310.0)
Dimensions
A are in inches
1.85 (and millimeters).
(47.0)
¥
13.3 |
I (338.0) |
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Compak Embossed Carrier Reel Pack (RP) Specifications

Meets all EIA-481-1 Standards

0157 o1 o Anode / MT2

(4.0) P

¥ bobbdboo000000O0N0CO0O0GOO000000O0OAJ

A
czo, 5 [0 W N (][] [

* o / "
! 8.0 & O
y ' Gate
0.059 Cover tape
0.315 Cathode / MT1 (') DA P <
(8.0) . =
=
¢
12.99 g
0.512 (13.0) Arbor (330.0) o _
Hole Dia. imensions
are in inches

(and millimeters).

0.49
(12.4)

| Direction of Feed:>
Part Numbering System Part Marking System

L4 X8E5 TO-92 (E Package) Compak (C Package)
DEVICE TYPE SENSITIVITY & TYPE LaxX3 i
L : Sensitive Triac Sensitive Triac: L4XS8E3
Q: Triac 3:3mA(Ql, I, 11, 1IV) T ]
5:5mA (Ql, II, 11l IV) T yooxx Yoox
6:5mA (Ql, I, Il Y
10 mA (QIV) ” ” ”
8:10 mA (Ql, II, 1)
\4/0!4.&/)\\?E RATING 20 mA (QlV)
6: 600V Standard Triac:
3:10mA (Ql, 11, 1)
4:25mA(Ql, I, 1)
CURRENT RATING
X8: 0.8A (T0-92) PA:I::I?'ECL:’Eak (Surface Mount)
X : 0.8A (Compak) E.T0.92
©2008 Littelfuse, Inc. 23 LxX8Ex & LxXx & QxX8Ex & QxXx Series
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LXS8 Series

Description

New 0.8 Amp bi-directional solid state switch series
offering direct interface to microprocessor drivers in
economical TO-92 and surface mount packages. The die
voltage blocking junctions are glass-passivated to ensure
long term reliability and parametric stability.

7]
Q
g
Features & Benefits E
® RoHS compliant e Static dv/dt > 10 Volts/ <
e Blocking voltage Hsec 2

(Vs capability e Thru hole and surface
— up to 600V mount packages E

Main Features e Surge

capability > 9.5Amps

Symbol Value

0.8 A

IT(RMS)

VoV as 400 to 600 v
|

Applications

The LX8 EV Series is especially designed for low current
ar 3t05 mA applications such as heating controls in hair care products,
as well as replacement of mechanical switch contacts
where long life is required.

Schematic Symbol

MT2

MT1

Absolute Maximum Ratings

Symbol Parameter Value Unit
) TO-92 T. =50°C
[ - RMS on-state current (full sine wave) 0.8A A
SOT-223 T, =90°C
| Non repetitive surge peak on-state current T0-92 F=50Hz 8.0 A
TsM (Single cycle, T, initial = 25°C) SOT-223 F =60 Hz 95
) t,=10ms F =50 Hz 0.32
17t 12t Value for fusing A’s
t,=8.3ms F =60 Hz 0.37
TO-92
di/dt Critical rate of rise of on-state current I, = 2 x | ; T,=10°C 20 Alus
SOT-223
Iy Peak gate current t,=10ps T,=110°C 1 A
Pouaw Average gate power dissipation T,=110°C 0.1 W
TStg Storage junction temperature range -40 to 150 °C
T, Operating junction temperature range -40 to 110 °C
©2008 Littelfuse, Inc. 25 LX8 Series

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.



Teccor® brand Thyristors . o
EV Series 0.8 Amp Sensitive Triacs % I-ltte""se

Expertise Applied | Answers Delivered

Electrical Characteristics (T, = 25°C, unless otherwise speci

Test

Description Conditions Quadrant
| DC Gate Trigger C H= 1=l MAX 3 ° A
or ate Trigger Current V, =12V v . 5 7 m
- R =60Q
Vir DC Gate Trigger Voltage ALL MAX. 1.3 1.3 V
I Holding Current Gate Open MAX. B B mA
T,=110°C
Critical Rate-of-Rise of Vs =Voau
dv/dt Off-State Voltage Exponential Waveform MIN. 10 10 Viks
Gate Open
Critical .
(dv/dt)c Frioi s o (LIS MIN. 15 15 Wi
) T = 110°C
Commutating Voltage J
lo = 25mA
ty Turn-On Time PW = 15us MAX. 2.0 2.0 us
I, = 1.2A (pk)

NOTE: x = voltage, y = package

Static Characteristics (T, = 25°C, unless otherwise specified)

Symbol Description Test Conditions Limit Value Unit
Vi Peak On-State Voltage Ly = 1.13A (pk) MAX 1.60 Vv
Vp=Voau T, = 26°C 5 LA
Ioru Off-State Current, Peak Repetitive MAX
Vp=Voeu T, = 110°C 100 pA

Thermal Resistances

Symbol Description Test Conditions Value Unit
; T0-92 60

R Junction to case (AC) I, =0.8A .o SOT223 e °C/W
) . T0-92 150

Riga Junction to ambient I =0.8A qug' SOT223 50 °C/W

' 60Hz AC resistive load condition, 100% conduction.

LX8 Series 26 ©2008 Littelfuse, Inc.
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Figure 1: Definition of Quadrants

Teccor® brand Thyristors
EV Series 0.8 Amp Sensitive Triacs

Figure 2: Normalized DC Gate Trigger Current for

All Quadrants vs. Junction Temperature

ALL POLARITIES ARE REFERENCED TO MT1
MT2 POSITIVE
MT2 (Positive :i_alf Cycle) MT2
)1 )1
GT
GATE e
v MT1 MT1
REF REF
_ Qil |al -
GT GT
T2 ail [av o
o AvA
lat gy
GATE GATE
IL
i MT1 T
REF MT2 NEGATIVE REF
(Negative Half Cycle)
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Figure 3: Normalized DC Holding Current

vs. Junction Temperature

4: Normalized DC Gate Trigger Voltage for

All Quadrants vs. Junction Temperature
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Figure 5: Power Dissipation (Typical)
vs. RMS On-State Current

2.00
CURRENT WAVEFORM: Sinusoidal

c L 3 istin or i
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s
o
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o
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Figure 6: Maximum Allowable Case Temperature

vs. On-State Current

CURRENT WAVEFORM: Sinusoidal

LOAD: Resistive or Inductive

120 CONDUCTION ANGLE: 360°
CASETEMPERATURE: Measured as

‘ shown on dimensional drawings

SOT-223

5}

i

(T)-"C

rTO-SZ —‘

Maximum Allowable Case Temperature

70
60
50
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
RMS On-state Current [ I"HMS) 1-Amps
LX8 Series

EV 0.8A TRIACs
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Current Number of Cycles

20
E:; Supply Frequency: 60Hz Sinusoidal
= Load: Resistive
5 RMS On-State Current [l I: Max Rated Value at Specific
© 10 Case Temperature
- 9IS
® 9
& 8 Notes:
c 7 1. Gate control may be lost during and immediately
og 6 S followi tinterval
i -% N ollowing surge current interval. - )
g € 5 S 2. Overload may not be repeated until junction
£ < \ temperature has returned to steady-state rated value.
-
23 TN

1z
gL, ™~
c
2 TN,
< Dg,,.
- ) \fy"-‘es
o N
4
5 N
(7] \\\
3 ™
P 1
-9
1 2 3 4 5678910 20 30 40 60 80 100 200 300 400 600 1000
Surge Current Duration - Full Cycle

Soldering Parameters

Reflow Condition Pb — Free assembly ﬂ‘ T — tp l—
P

-Temperature Min (T ) 150°C °
Pre Heat |-Temperature Max (T ) 200°C % T | 1, )

-Time (min to max) (t,) 60 — 180 secs 5 Tsmao

g' Ramp-dow
Average ramp up rate (Liquidus Temp) o o [Prehept]
5°C/second max i
(T,) to peak Ts(min)
Tgma t0 T, - Ramp-up Rate 5°C/second max ts
- -Temperature (T)) (Liquidus) | 217°C 25
eflow -

-Time (min to max) (t) 60 - 150 seconds time to peak temperature—————», Time >
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (tp)
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C

LX8 Series 28 ©2008 Littelfuse, Inc.
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Physical Specifications

Terminal Finish 100% Matte Tin-plated.

UL recognized epoxy meeting flammability

S T classification 94V-0.

Lead Material Copper Alloy

[
o
<
0©
=
g
=
(=)
>
(1]

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device
rating. Other ways to ensure long life for a power discrete
semiconductor are proper heat sinking and selection of
voltage ratings for worst case conditions. Overheating,
overvoltage (including dv/dt), and surge currents are

the main killers of semiconductors. Correct mounting,
soldering, and forming of the leads also help protect
against component damage.

Teccor® brand Thyristors
EV Series 0.8 Amp Sensitive Triacs

Reliability/Environmental Tests

Test Specifications and Conditions

MIL-STD-750, M-1040, Cond A Applied
Peak AC voltage @ 110°C for 1008 hours

AC Blocking

MIL-STD-750, M-1051,
100 cycles; -40°C to +150°C; 15-min
dwell-time

Temperature Cycling

EIA / JEDEC, JESD22-A101
1008 hours; 320V - DC: 85°C; 85%
rel humidity

Temperature/
Humidity

MIL-STD-750, M-1031,

HighTemp Storage | ;05 ,,r5; 150°C

Low-Temp Storage 1008 hours; -40°C

MIL-STD-750, M-1056

10 cycles; 0°C to 100°C; 5-min dwell-
time at each temperature; 10 sec (max)
transfer time between temperature

Thermal Shock

EIA/JEDEC, JESD22-A102
168 hours (121°C at 2 ATMs) and
100% R/H

Autoclave

HEEENERD MIL-STD-750 Method 2031

Solder Heat
Solderability ANSI/J-STD-002, category 3, Test A
Lead Bend MIL-STD-750, M-2036 Cond E

Dimensions — T0O-92 (E Package)

r A TTC measuring point
|

PLANE

\LSEAT\NG

©2008 Littelfuse, Inc.
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Dimensions

Inches Millimeters

A 0.175 = 0.205 | 4.450 = 5.200
B 0.170 — 0.210 | 4.320 — 5.330
© 0.500 = = 12.700 — —

D 0.135 | 0.165 — 3.430 | 4.190 —

E 0.125 = 0.165 | 3.180 = 4.190
F 0.080 | 0.095 | 0.105 | 2.040 | 2.400 | 2.660
G 0.016 = 0.021 | 0.407 = 0.533
H 0.045 | 0.050 | 0.065 | 1.150 | 1.270 | 1.390
I 0.095 | 0.100 | 0.1056 | 2.420 | 2.540 | 2.660
J 0.015 — 0.020 | 0.380 — 0.500

LX8 Series
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N

=G

H
Millimeters

Pad Layout for SOT-223 Typ Max

A 0.248 | 0.256 | 0.264 | 6.30 6.50 6.70
B 0.130 | 0.138 | 0.146 | 3.30 3.50 3.70
© — — 0.071 — — 1.80
D 0.001 — 0.004 | 0.02 — 0.10
E 0.114 | 0.118 | 0.124 | 2.90 3.00 8.5
F 0.024 | 0.027 | 0.034 | 0.60 0.70 0.85
G — 0.090 — — 2.30 —
Dimensions in Millimeters (Inches) H — 0.181 — — 4.60 —
| 0.264 | 0.276 | 0.287 | 6.70 700 730
J 0.009 | 0.010 | 0.014 | 0.24 0.26 0.35
K 10° MAX

Product Selector

Part Number Voltage Package
LX803DE 400V 3 mA 5 mA TO-92
LX803ME 600V 3 mA 5 mA TO-92
LX803DT 400V 3 mA 5 mA SOT-223
LX803MT 600V 3 mA 5 mA SOT-223
LX807DE 400V 5 mA 7 mA TO-92
LX807ME 600V 5 mA 7 mA TO-92
LX807DT 400V 5 mA 7 mA SOT-223
LX807MT 600V 5 mA 7 mA SOT-223

Packing Options

Part Number Marking Weight Packing Mode Base Quantity
LX8xxyE LX8xxyE 0.170 g Bulk 2500
LX8xxyEAP LX8xxyE 0.170 g Ammo Pack 2000
[X8xxyERP LX8xxyE 0.170 g Tape & Reel 2000
LX8xxyTRP LX8xxyT 0.120 g Tape & Reel 1000

Note: xx = gate sensitivity, y = voltage

LX8 Series 30 ©2008 Littelfuse, Inc.
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TO-92 (3-lead) Reel Pack (RP) Radial Leaded Specifications

Meets all EIA-468-B 1994 Standards

Teccor® brand Thyristors
EV Series 0.8 Amp Sensitive Triacs

i i

i T

(41.0) T A ¢ $‘ I \ \ ‘
l B Lo o Ol© 9 O\ K
¥ (9.0)

|¢(102.57)$| 0.1 (2.64)—>| <~ MT1/Cathodd  MT2/Anode £

’ —>  l«—02(5.08) Gate Q

, 14.17(360.0) . ¢157 DiA g

o

Flat up =

-

(=]

>

Dimensiors w

are in inches
(and millimeters).

Direction of Feed

TO-92 (3-lead) Ammo Pack (AP) Radial Leaded Specifications

Meets all EIA-468-B 1994 Standards

0236 0.02(0.5) 9 (9] ¥ T
(6.0) i M%\ 0.098 (2.5) MAX
1.62 —! ; = i i i ) 1 i (:13'22%)
wia 14 1 [TV | '
0.708
(18.0) ]ﬁ O OO0 O
| (9.0)
|¢0.5 0.1(254) = <« MT2 /An'ode\ MT1/ Cathods &105)7 DIA
12.7) > l«02(508 Gate ’
Flat down
1.85
(47.0)
12.2
| — (310.0)
Dimensions
r are in inche
1.85 (and millimeters).
(47.0)
¥’
< 13.3 |
I (338.0) |
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223 Reel Pack (RP) Specifications

1.5 mm

- 4mm |— —— 8 mm —— 2mm

/—A/MT2

1

I EIEEIEEEEEEEE

5.5 mm
12 mm l = = =
| L] L' L L L
EEE EEE FHE FHE FHE EEE
- - ——— =0 @ ——_——— = /—[F ,,,,,,, p—
K/MT1—/ A/MT2 GATE
180 mm
13 mm Abor

Hole Diameter

Part Numbering System

L X8 xx x x xx

TRIAC SERIES—T

CURRENT
X8: 0.8A

SENSITIVITY & TYPE
03: 3, 3, 3, 5mA Triac
07:5,5,5, 7mA Triac

LX8 Series

DC
PACKING TYPE Date Code
Blank: Bulk Pack ﬁu?;ggffﬂ;’;-;r
RP :Reel Pack (TO-92) Letter = Month
: Embossed Carrier Pack
(SOT-223)
AP : Ammo Pack (TO-92)
PACKAGE TYPE
E: TO-92
T: SOT-223
— VOLTAGE
D: 400V
M: 600V

32
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LxO1Ex & LxNx & QOx01Ex & QxNx Series

Description

1 Amp bi-directional solid state switch series is designed
for AC switching and phase control applications such as
motor speed and temperature modulation controls, lighting
controls, and static switching relays.

Sensitive type devices guarantee gate control in Quadrants

| & IV needed for digital control circuitry. 8

Standard type devices normally operate in Quadrants | & llI S

triggered from AC line. E

g

. (=)

Features & Benefits -
e RoHS Compliant e Surge capability up to

junctions

Symbol Value Unit e \/oltage capability up to
sy 1 A 600V

Vo Vi 400 to 600 v

lor oy 31025 mA Applications

Excellent for lower current heating controls, water valves,
and solenoids.

Schematic Symbol
Typical applications are AC solid-state switches, home/

brown goods and white goods appliances.
MT2 MT1 Sensitive gate Triacs can be directly driven by
microprocessor or popular opto-couplers/isolators.
G

Absolute Maximum Ratings — Sensitive Triacs (4 Quadrants)

Symbol Parameter Value Unit
RMS on-state current o
[ il sline weve) Lx01Ey/LxNy T.=50°C 1 A
| Non repetitive surge peak on-state current f=50Hz t=20ms 16.7 A
TSM (full cycle, T, initial = 25°C) f = 60 Hz t=16.7 ms 20
12t 12t Value for fusing t,=83ms 1.6 A%
) Critical rate of rise of on-state current _ _ aapo
di/dt (I, = 50mA with < 0.1ps rise time) f=120Hz T,=mo°c 20 Alus
lamm Peak gate trigger current t,<10ps T,=110°C 1 A
Pouw Average gate power dissipation T,=110°C 0.2 W
Lx01Ey -65 to 150
T Storage temperature range °C
st LxNy -40 to 125
o ) Lx01Ey -65 to 110
T, Operating junction temperature range °C
LxNy -40 to 110
Note: x = voltage, y = sensitivity
©2008 Littelfuse, Inc. 33 Lx01Ex & LxNx & Qx01Ex & QxNx Series
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Symbol Parameter
RMS on-state current _ ape
[— S el Qx01Ey/QxNy T, =60°C 1 A
| Non repetitive surge peak on-state current f=50Hz t=20ms 16.7 A
TSM (full cycIe,TJ initial = 25°C) f=60 Hz t=16.7 ms 60
17t 17t Value for fusing t, = 8.3 ms 1.6 A’s
. Critical rate of rise of on-state current .
di/dt (I; = 200mA with < 0.1ps rise time) f=120Hz T,=125°C 20 Als
[ Peak gate trigger current trli Sl(l) HS: T,=125°C 1 A
GT — GTM
Pouw Average gate power dissipation T,=125°C 0.2 W
L/Qx01Ey -65 to 150
T, Storage temperature range °C
oY L/QxNy -40 to 150
o ] L/Qx01Ey -65 to 125
T, Operating junction temperature range °C
L/QxNy -40 to 125

Note: x = voltage, y = sensitivity

Electrical Characteristics (T, = 25°C, unless otherwise specified) — Sensitive Triac (4 Quadrants)

Test Conditions Quadrant LI)_()?;IE; LI)_(>C<)|1\|%5 LI)_()?;‘? LI)_()%L%S

° V,=12V R =60Q \% 3 5 10 20

v, ALL MAX. 1. Vv

Vo V, = Vo R =3.3kQ T, =110°C ALL MIN. 0.

l, I, = 100mA MAX. 5 10 10 15 mA

dv/dt Vy =V Gate Open T, = 100°C 200V TYP 20 20 %0 % V/us
600V 10 10 20 25

(dv/dt)c (di/dt)c = 0.64 A/ms T, = 110°C TYP 0.5 1 1 1 V/us

t, lo=2xlg; PW=15ps I, = 1.41 A(pk) TYP 2.8 3.0 3.0 3.2 Hs

DO e onditio @) 0 o .. o p
[=1r=11 MAX. 10 25
- mA
V=12V R =60Q \Y TYP 25 50
- 1= 1Il MAX. 13 13
Vo V, =V, R =33kQ T =125°C ALL MIN. 0.2 0.2
1, l, = 200mA MAX. 15 25 mA
400V 30 40
dv/dt Vy =V Gate Open T, = 125°C MIN. V/us
600V 20 30
(dv/dt)c (di/dt)c = 0.54 A/ms T, = 1256°C TYR 1 1 V/us
t, ly=2x1g; PW=15ps | = 1.41 Apk) TYP 25 3.0 Hs
Note: x = voltage, y = sensitivity
Lx01Ex & LxNx & Qx01Ex & QxNx Series 34 ©2008 Littelfuse, Inc.
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tic Characteristics (T, = 25°C, unless otherwise sp

Test Conditions

Vi, Iy = 141A t = 380 s MAX. 1.60 v
T,=25°C 400-600V 2 A
LxO1Ey / LxNy
| T,=110°C 400-600V 0.1 mA
R Vs = Ve MAX.
RRM T, =25°C 400-600V 5 pA
Qx01Ey / QxNy
T,=125°C 400-600V 1 mA

Thermal Resistances

Symbol Parameter Value Unit
L/Qx01Ey 50

Rlyug Junction to case (AC) °C/W
L/QxNy 40°

Roual Junction to ambient L/Qx01Ey 95 °C/W

Note: * = Mounted on 1 cm? copper (two-ounce) foil surface

Figure 1: Definition of Quadrants

Figure 2: Normalized DC Gate Trigger Current for

All Quadrants vs. Junction Temperature
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Figure 3: Normalized DC Holding Current
vs. Junction Temperature
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Figure 4: Normalized DC Gate Trigger Voltage for
All Quadrants vs. Junction Temperature
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Figure 5: Power Dissipation (Typical)

vs. RMS On-State Current

Figure 6: Maximum Allowable Case Temperature

vs. On-State Current

CURRENT WAVE FORM: Sinusoidal
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Figure 7: Maximum Allowable Ambient Temperature

vs. On-State Current

Figure 8: On-State Current vs. On-State Voltage

(Typical)
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Figure 9: Surge Peak On- e Current vs. Number of Cycles

100

Supply Frequency: 60Hz Sinusoidal

Load: Resistive

RMS On-State [l 5,,5): Max Rated Value at
Specific Case Temperature

Notes:

T~ 1. Gate control may be lost during and immediately
following surge current interval.

2. Overload may not be repeated until junction

~— temperature has returned to steady-state

S rated value.

(l;gp) —Amps
>

Peak Surge (Non-repetitive) On-State Current

1.0A TRIACs

1 10 100 1000

Surge Current Duration - Full Cycles

Soldering Parameters

Reflow Condition Pb — Free assembly ﬂ T _.! tp i._
P
-Temperature Min (T ) 150°C °
Pre Heat |-Temperature Max (T, ) 200°C E T | L, )
©
-Time (min to max) (t) 60 - 190 secs 21;;_ Ts(max)
Ramp-dow
Average ramp up rate (Liquidus Temp) R GE, [Preheht]
T o) o 5°C/second max 2
L B TS(min)
Tqmax 0 T, - Ramp-up Rate 5°C/second max f ts
-Temperature (T,) (Liquidus) | 217°C
Reflow 25 .
-Temperature (t,) 60 — 150 seconds time to peak temperature————»| Time >
Peak Temperature (T,) 260°C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (tp)
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
©2008 Littelfuse, Inc. 37 Lx01Ex & LxNx & Qx01Ex & QxNx Series
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Physical Specifications

Terminal Finish 100% Matte Tin-plated

UL recognized epoxy meeting flammability

ELI7WEIELEL classification 94V-0

Terminal Material | Copper Alloy

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device
rating. Other ways to ensure long life for a power discrete
semiconductor are proper heat sinking and selection of
voltage ratings for worst case conditions. Overheating,
overvoltage (including dv/dt), and surge currents are

the main killers of semiconductors. Correct mounting,
soldering, and forming of the leads also help protect
against component damage.

¥4 Littelfuse
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Environmental Specifications

Test

AC Blocking

Specifications and Conditions

MIL-STD-750, M-1040, Cond A Applied
Peak AC voltage @ 125°C for 1008 hours

Temperature Cycling

MIL-STD-750, M-1051,
100 cycles; -40°C to +150°C; 15-min
dwell time

Temperature/
Humidity

EIA / JEDEC, JESD22-A101
1008 hours; 320V - DC: 85°C; 85%
rel humidity

High Temp Storage

MIL-STD-750, M-1031,
1008 hours; 150°C

Low-Temp Storage

1008 hours; -40°C

Thermal Shock

MIL-STD-750, M-1056

10 cycles; 0°C to 100°C; 5-min dwell
time at each temperature; 10 sec (max)
transfer time between temperature

Autoclave

EIA / JEDEC, JESD22-A102
168 hours (121°C at 2 ATMs) and
100% R/H

Resistance to

MIL-STD-750 Method 2031

Solder Heat
Solderability ANSI/J-STD-002, category 3, Test A
Lead Bend MIL-STD-750, M-2036 Cond E

Dimensions - Compak (C Package)

T /T Temperature
Measurement Point

\ : |
B ] __i'

f —

Gate

MT2 /Anode j

Dimensions are in inches
(and millimeters).

Pad Outline

Lx01Ex & LxNx & Qx01Ex & QxNx Series

e Inches Millimeters

Min | Max
A 0.140 0.1565 3.66 3.94
B 0.205 0.220 5.21 5.59
© 0.077 0.083 1.96 2.1
D 0.166 0.180 4.22 4.57
E 0.036 0.063 0.91 1.60
F 0.066 0.083 1.67 2.1
G 0.004 0.008 0.10 0.20
H 0.077 0.086 1.96 2.18
J 0.043 0.053 1.09 85
K 0.008 0.012 0.20 0.30
L 0.039 0.049 0.99 1.24
M 0.022 0.028 0.56 0.71
N 0.027 0.033 0.69 0.84
P 0.052 0.058 1.32 1.47

©2008 Littelfuse, Inc.
Specifications are subject to change without notice.
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Dimensions -TO-92 (E Package)

Tc Measuring Point

/] DImEnsie : :

. A
A 0.176 0.196 4.47 4.98
B 0.500 - 12.70 -
D 0.095 0.105 2.41 2.67
E 0.150 - 3.81 -
0 F 0.046 0.054 116 137 "
G 0.135 0.145 3.43 3.68 (&)
H 0.088 0.096 VR 2.44 <
Cathode/ | L J 0.176 0.186 447 473 =
MT1/PIN 1~ \
Gate PNz nodeMT2/FING K 0.088 0.096 2.23 2.44 <
e L 0.013 0.019 0.33 0.48 O
£ “mm 4 F
T A ? M 0.013 0.017 0.33 0.43
M
:f All leads insulated from case. Case is electrically nonconductive.
L™ | Eps
PP
J—

Product Selector

Part Number

Voltage

Gate Sensitivity Quadrants
I=1=1

Package

Lx01E3 X X 3 mA 3 mA Sensitive Triac TO-92
LxN3 X X 3 mA 3 mA Sensitive Triac Compak
LxO1E5 X X 5 mA 5 mA Sensitive Triac T0-92
LxN5 X X 5 mA 5 mA Sensitive Triac Compak
LxO1E6 X X 5 mA 10 mA Sensitive Triac TO-92
LxO1E8 X X 10 mA 20 mA Sensitive Triac TO-92
Qx01E3 X X 10 mA Standard Triac TO-92
QxN3 X X 10 mA Standard Triac Compak
Qx01E4 X X 25 mA Standard Triac TO-92
QxN4 X X 25 mA Standard Triac Compak

Note: x- voltage

Packing Options

Part Number Marking Weight Packing Mode Base Quantity
L/Qx01Ey L/Qx01Ey 0.188 g Bulk 2000
L/Qx01EyRP L/Qx01Ey 0.188 g Reel Pack 2000
L/Qx01EyAP L/Qx01Ey 0.188 g Ammo Pack 2000
L/QxNyRP L/QxNy 0.081 g Embossed Carrier 2500

Note: x = Voltage; y = Sensitivity

©2008 Littelfuse, Inc.
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TO-92 (3-lead) Reel Pack (RP) al Lea

Meets all EIA-468-B 1994 Standards

&9 O.OZ(O.S)M M M
P

5 1.26
@i0) T ¥ ‘ == s =t B ] (32.0)
. o M
0.708
(18.0) L 0354 O Of© O
v (©.0) \
|¢102.57 0.1 (254)—>| |~ MT1/Cathiode|  MT2/Anode
127 — l«—02(508) Gate

14.17(360.0)

0.157 p|a
(4.0)

Flat up

{966 000000600000 O0OCG0 0O

Dimensions

are in inches
Direction of Feed (and millimeters).

T0O-92 (3-lead) Ammo Pack (AP) Radial Leaded

Meets all EIA-468-B 1994 Standards

. . — %
236 002(0.5) I
T 0(5%6)_1 i % % % ﬁ % % 0.098(2.5)MATX 1;
R I R S B AN \ G22)
l%é%ﬁ o CF O O[O O/ \? cx O
90)
F(102'.57ﬂ 0.1(254) ki MT2/Anode | MT1/ Cathode 0157 bia

l«0.2(508) Gate

Flat down

(and millimeters).

Dimensions
are in inches
1.85

13.3 ‘
(338.0) |

Lx01Ex & LxNx & Qx01Ex & QxNx Series 40 ©2008 Littelfuse, Inc.
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Compak Embossed Carrier Reel Pack (RP)

Meets all EIA-481-1 Standards

Teccor® brand Thyristors
1 Amp Sensitive & Standard Triacs

0.47
(12.0)

0.157

Pl Anode / MT2
4o >
4 i oooooooooooo}}.ooo&ooooooooooo
cEEEEREEN CN]0000
v (9.2)
* P
- 8.0 & ]
: : Gate
0.315 0.059 A Cover tape (3]
(8.0) Cathode / MT1 (1.5) s
o
=
12.99 g
0.512 (13.0) Arbor (330.0) ] ) —=
Hole Dia. Dimensions
are in inches

0.49
(12.4)

(and millimeters).

Direction of Feed

Part Numbering System

L401E

|

T

Part Marking System

TO-92 (E Package) = Compak (C Package)

SENSITIVITY & TYPE L401E3

DEVICE TYPE
L : Sensitive Triac
Q: Triac

VOLTAGE RATING
4: 400V
6:600V

CURRENT RATING
01 : 1.0A (TO-92)
N : 1.0A (Compak)

©2008 Littelfuse, Inc.

Sensitive Triac:
3:3mA(Ql, 11, 11, 1V)
5:5mA (Ql, I, 11, 1IV)
6:5mA (Ql, I, 1)

10 mA (QIV)
8:10 mA (Ql, II, 1)
20 mA (Qlv)

Standard Triac:

3:10 mA (Ql, 11, 1l1)
4:25mA (Ql, II, 1)

LT

|: L4N3
s]r YXXXX

jrr YXXXX

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.

PACKAGE TYPE
Blank : Compak (Surface Mount)
E: T0O-92

41 Lx01Ex & LxNx & Qx01Ex & QxNx Series



Teccor® brand Thyristors % Littelfuse

Expertise Applied | Answers Delivered

42 ©2008 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.



Teccor® brand Thyristors
EV Series 1 Amp Sensitive Triacs

¥4 Littelfuse

Expertise Applied | Answers Delivered

LO1 Series

Description

New 1 Amp bi-directional solid state switch series offering
direct interface to microprocessor drivers in economical
TO-92 and surface mount packages. The die voltage
blocking junctions are glass-passivated to ensure long term
reliability and parametric stability.

7]
()
- ; 5 X |
7 . E
"“ " * RoHS compliant e Static dv/dt > 20 Volts/ =
7 ~ " * Blocking voltage (V) Hsec g
- capability — up to 800V e Thru hole and surface =
e Surge capability > mount packages >
10Amps w
Symbol Value Unit Applications
s 1 A The LO1 EV Series is especially designed for white goods
applications such as valve controls in washing machines as
Vor/ Vs 400 10 800 v well as replacement of mechanical and hybrid relays where
lor 31010 mA long life is required.

Schematic Symbol

MT2

MT1

Absolute Maximum Ratings

Symbol Parameter
| RMS on-state current T0-92 Tc=50°C 10A A
TIRMS) (full sine wave) _ gpn° '
SOT-223 T, =90°C
| Non repetitive surge peak on-state current TO-92 F=50Hz 10 A
TSM i initial = 25° -
(Single cycle, T, initial = 25°C) SOT-223 F = 60 Hz 12
t,=10ms F =50 Hz 0.50
12t 12t Value for fusing A?s
t =83ms F =60 Hz 0.59
di/dt Critical rate of rise of on-state current |, = 2 x | 10-92 T,=125°C 20 Alus
G aT SOT-223 )T
ey Peak gate current t,=10ps T,=125°C 1 A
Peu Average gate power dissipation T,=125°C 0.1 W
- Storage junction temperature range -40 to 150 “C
T, Operating junction temperature range -40 to 125 °C
©2008 Littelfuse, Inc. 43 LO1 Series
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Electrical Characteristics (T, = 25°C, unless otherwise speci

Test

Description Conditions Quadrant
. [=1=1 3 5 10
[ DC Gate Trigger Current V, = 12V v MAX. 5 7 10 mA
] R =600
Vir DC Gate Trigger Voltage ALL MAX. — 1.3 — \
" Holding Current Gate Open MAX. 7 10 10 mA
T,=110°C
Critical Rate-of-Rise of V.=V
dv/dt Off-State Voltage Exponer?tial Vti?ehlﬁveform MIN. 10 20 50 Vius
Gate Open
Critical . _
(dv/dtic Rate-of-Rise of (d'/dtT)C_‘ﬂg,‘EA/ i MIN. 0.5 10 2.0 Vius
Commutating Voltage JT
lg = 25mA
Tgt Turn-On Time PW = 15us MAX. 2.0 2.0 2.0 ys
I, = 1.2A (pk)

Note: x = voltage, y = package

Static Characteristics (T, = 25°C, unless otherwise specified)

Symbol Description Test Conditions Limit Value Unit
Vi Peak On-State Voltage Iy = 1.4A (pk) MAX 1.60 Vv
Vp=Voau T, = 26°C 5 LA
[ Off-State Current, Peak Repetitive MAX
Vo= Vo T, = 126°C 500 pA
Thermal Resistances
Description Test Conditions
TO-92 50
R, Junction to case (AC) .= 1.0A U °C/W
Uit ! S SOT223 23
TO-92 100
R, Junction to ambient .= 1.0A ! °C/W
thij-a) T (RMS) SOT223 55
1 60Hz AC resistive load condition, 100% conduction.
LO1 Series 44 ©2008 Littelfuse, Inc.
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Figure 1: Definition of Quadrants

Teccor® brand Thyristors
EV Series 1 Amp Sensitive Triacs

Figure 2: Normalized DC Gate Trigger Current for
All Quadrants vs. Junction Temperature
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Figure 3: Normalized DC Holding Current

vs. Junction Temperature

Figure 4: Normalized DC Gate Trigger Voltage for

All Quadrants vs. Junction Temperature
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EV 1.0 A TRIACs

Figure 5: Power Dissipation (Typical) Figure 6: Maximum Allowable Case Temperature
vs. RMS On-State Current vs. On-State Current
© 130
2.00 ‘ ‘ ‘ ‘ ‘ S CURRENT WAVEFORM: Sinusoidal
c ) ) =3 125 7\ LOAD: Resistive or Inductive
) 175 CURRENT WAVEFORM: dal = 120 N CONDUCTION ANGLE: 360° 1
k- - LOAD: Resistive or Inductive > ™~ EOT'ZZ:“ CASE TEMPERATURE: Measured as
2 CONDUCTION ANGLE: 360° 5 ™~ shown on dimensional drawing
2 150 g \( 1
a 12 g \
SE 125 £ 100
1 & > ~—
£ A @ AN
— 1.00 7] 920 N
273 ~ 8
g 3 ° T0-92 |
2o 075 - 5 \ |
o s N
& 080 2 7 AN
[ <
2 oz — E N\
< : E N
— E
0.0 3 50
00 01 02 03 04 05 06 07 08 09 10 11 = 00 01 02 03 04 05 06 07 08 09 10 11 12
RMS On-state Current [l ... 1 - Amps RMS On-state Current [l .. 1- Amps
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Current Number of Cycles

20
= Supply Frequency: 60Hz Sinusoidal
o 15 Load: Resistive
5 RMS On-State Current [l ., |: Max Rated Value at Specific
() 12 (RMS);
e 10 Case Temperature

T
- S
s 9 N
(7] 8 e Notes:
5 7 ~ 1. Gate control may be lost during and immediately
>4 6 S following surge current interval.
.‘2’ €5 T 2. Overload may not be repeated until junction
£ ‘It NS temperature has returned to steady-state rated value.
-3
a4 L
e B ~
~

5§ s = "4p,
E \e"i%s
& 2
5 \\\
7] N
ﬁ ™~
[
o

1

1 2 3 4 5 678910 20 30 40 60 80 100 200 300 400 600 1000
Surge Current Duration - Full Cycle

Soldering Parameters

Reflow Condition Pb — Free assembly ﬂ T _.i tp E‘_
P

-Temperature Min (T_ ) 150°C o

Pre Heat |-Temperature Max (T ) 200°C 2 T | ¢, )
©
-Time (min to max) (t ) 60 — 180 secs § Tsma
g. Ramp-dowi

Average ramp up rate (Liquidus Temp) o o [Prehept]
T ) to peak 5°C/second max P
(T)top Tsmin)
Tsmag t0 T, - Ramp-up Rate 5°C/second max /' ts

-Temperature (T)) (Liquidus) | 217°C
Reflow : : 2 pr—— "

-Time (min to max) (t,) 60 — 150 seconds I‘— ime to peak temperature————»| Time —>
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (tp)
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C

LO1 Series 46 ©2008 Littelfuse, Inc.
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Physical Specifications

Terminal Finish 100% Matte Tin-plated.

UL recognized epoxy meeting flammability

Bodviijatand classification 94V-0.

Lead Material Copper Alloy

]
o
<
<=
=
g
=
>
w

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device
rating. Other ways to ensure long life for a power discrete
semiconductor are proper heat sinking and selection of
voltage ratings for worst case conditions. Overheating,
overvoltage (including dv/dt), and surge currents are

the main killers of semiconductors. Correct mounting,
soldering, and forming of the leads also help protect
against component damage.

Dimensions — T0O-92 (E Package)

[—7 A TTC measuring point

-]

\\—SEATING

PLANE

F

©2008 Littelfuse, Inc.
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Environmental Specifications

Test

AC Blocking

Specifications and Conditions

MIL-STD-750, M-1040, Cond A Applied
Peak AC voltage @ 125°C for 1008 hours

Temperature Cycling

MIL-STD-750, M-1051,
100 cycles; -40°C to +150°C; 15-min
dwell-time

Temperature/
Humidity

EIA / JEDEC, JESD22-A101
1008 hours; 320V - DC: 85°C; 85%
rel humidity

High Temp Storage

MIL-STD-750, M-1031,
1008 hours; 150°C

Low-Temp Storage

1008 hours; -40°C

Thermal Shock

MIL-STD-750, M-1056

10 cycles; 0°C to 100°C; 5-min dwell-
time at each temperature; 10 sec (max)
transfer time between temperature

Autoclave

EIA/JEDEC, JESD22-A102
168 hours (121°C at 2 ATMs) and
100% R/H

Resistance to

MIL-STD-750 Method 2031

Solder Heat
Solderability ANSI/J-STD-002, category 3, Test A
Lead Bend MIL-STD-750, M-2036 Cond E

Dimensions

Inches

Millimeters

A 0.175 = 0.205 | 4.450 = 5.200
B 0.170 — 0.210 | 4.320 — 5.330
C 0.500 = = 12.700 = =

D 0.135 | 0.165 — 3.430 | 4.190 —

E 0.125 — 0.165 | 3.180 = 4.190
F 0.080 | 0.095 | 0.1056 | 2.040 | 2.400 | 2.660
G 0.016 = 0.021 | 0.407 = 0.5633
H 0.045 | 0.050 | 0.065 [ 11560 | 1.270 | 1.390
I 0.095 | 0.100 | 0.105 | 2.420 | 2.540 | 2.660
J 0.015 — 0.020 | 0.380 — 0.500

LO1 Series




Teccor® brand Thyristors
EV Series 1 Amp Sensitive Triacs

¥ Littelfuse

Expertise Applied | Answers Delivered

Dimensions — SOT-223

—

|——Tc/T, measuring point

E
LH A

=~ G

Dimensions

Pad Layo”::or SOT-223 A 0.248 | 0.256 | 0.264 | 630 | 650 | 6.70
o) B 0.130 | 0.138 | 0.146 | 3.30 | 350 | 3.70

C — — |oonn| — — | 180
D 0001 | — |o0004| 002 | — | 010
E 0.114 | 0.118 | 0.124 | 2.90 | 3.00 | 3.15
F 0.024 | 0,027 | 0.034 | 0.60 | 0.70 | 0.85
G — |o0%0 | — — | 230 | —
H 0.181 4.60

Dimensions in Millimeters {Inches) | 0.264 | 0.276 | 0.287 | 670 | 700 | 730
J 0009 | 0.010 | 0014 | 024 | 026 | 035
K 10° MAX

Product Selector

Gate Sensitivity Quadrants

Part Number Voltage | T | v | Package
LO103DE 400V 3 mA 5 mA TO-92
LO103ME 600V 3mA 5 mA TO-92
LO103NE 800V 3 mA 5 mA TO-92
L0103DT 400V 3 mA 5 mA SOT-223
LO103MT 600V 3 mA 5 mA SOT-223
LOT103NT 800V 3 mA 5 mA SOT-223
L0107DE 400V 5 mA 7 mA TO-92
LO107ME 600V 5 mA 7 mA TO-92
LO107NE 800V 5 mA 7 mA T0-92
L0107DT 400V 5 mA 7 mA SOT-223
LO107MT 600V 5 mA 7 mA SOT-233
LO107NT 800V 5 mA 7 mA SOT-233
LO109DE 400V 10 mA 10 mA T0-92
LO109ME 600V 10 mA 10 mA TO-92
LO109NE 800V 10 mA 10 mA TO-92
LO109DT 400V 10 mA 10 mA SOT-223
LO109MT 600V 10 mA 10 mA SOT-223
LOT09NT 800V 10 mA 10 mA SOT-223

LO1 Series
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Packing Options

Part Number Marking Packing Mode Base Quantity
LO1xxyE LOTxxyE 0.170 g Bulk 2500
LOTxxyEAP LOTxxyE 0.170 g Ammo Pack 2000
LO1xxyERP LOTxxyE 0.170 g Tape & Reel 2000
LO1xxyTRP LOTxxyT 0.120 g Tape & Reel 1000

Note: xx = gate sensitivity, y = voltage

TO-92 (3-lead) Reel Pack (RP) Radial Leaded Specifications
Meets all EIA-468-B 1994 Standards

e 807 4 (1) () (1)

(41.0) T ﬁ “: *‘ i IH
l?{é%‘iﬁ? <F O OO o/

EV 1.0 A TRIACs

0.098 (2.5) MAX 1.26
i ‘ (32.0)

\\ij o\\ =

¥ (9.0)
|¢(102.57 H 0.1 (2.54) —>| <—MT1/Cathode\ MT2/Anode
: —»  1«—0.2(5.08) Gate
0.157 p|a
) 14.17(360.0) . (4.0)
Flat up
O O O O O O O O|
Dimensions

are in inches
(and millimeters).

Direction of Feed

TO-92 (3-lead) Ammo Pack (AP) Radial Leaded Specifications

Meets all EIA-468-B 1994 Standards

B I T )
R =
162 ? ] | (;'22;)
@iy 1P AE [T \ | |
0.708
(180) T o382 O O O O (Cai
¢ (9.0)
05 01(254) —>| <k MT2/Anode | MT1/Cathode 0157 pia
h12.7ﬂ > <0208 Glate “

Flat down

Dimensions
are in inches
(and millimeters).

N
&
&

e
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223 Reel Pack (RP) Specifications

@1.5 mm - 4mm |— F—— 8 mm — F—— 2mm
A/MT2
| [
TN D OO OO0 0o @
5.5 mm P -
12 mm ] f if if f f f
—f—f—f—f—f—f—f—f—f—f—f—f—f—fp/!f o
K/MT1 A/MT2 GATE
180 mm
13 mm Abor
Hole Diameter
I
13.4 mm
O 00O 00O 0O 0O O0OOOOOOOOOOOOOOoOOO0OOoOO0OO0 0
ﬁj

Part Numbering System Part Marking System

LO1Txx X XX XX

DC
TRIAC SERIES—-I— PACKING TYPE Date Code
Blank: Bulk Pack (2 Digits Min.)
RP  :Reel Pack (TO-92) Number = Year
CURRENT : Embossed Carrier Pack
01: 1A (SOT-223)
AP : Ammo Pack (TO-92)
SENSITIVITY & TYPE PACKAGE TYPE
03: 3, 3, 3, 5mA Triac E: TO-92
07:5, 5,5, 7mA Triac T: SOT-223
09: 10, 10, 10, 10mA Triac L VOLTAGE
D: 400V
M: 600V
N: 800V
LO1 Series 50 ©2008 Littelfuse, Inc.
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Lxx04xx & Qxx04xx Series

®N
| Dsscrption |

Description

4 Amp bi-directional solid state switch series is designed
for AC switching and phase control applications such as
motor speed and temperature modulation controls, lighting
controls, and static switching relays.

Sensitive type devices guarantee gate control in Quadrants
| & IV needed for digital control circuitry.

Standard type devices normally operate in Quadrants | & Il
triggered from AC line.

4.0A TRIACs

Features & Benefits

e RoHS Compliant contact bounce that
Agency Approval e Glass — passivated create voltage transients
: junctions e No contacts to wear out
Agency File Number « Voltage capability up to from reaction of switching
-\ L Package : E71639 1000 V events
« Surge capability up to e Restricted (or limited) RFI
- 55 A generation, depending on
Main Features activation point of
e Electrically isolated sine wave
Symbol Value Unit "|-Package” is UL

recognized for 2500Vrms * Requires only a small gate

) 4 A activation pulse in each
Vi Ve, 400 to 1000 N ° 89I|Q—state swltchlng half-cycle

eliminates arcing or
[— 31025 mA

Applications

BT ST Typical applications are AC solid-state switches, power

tools, home/brown goods and white goods appliances.

Sensitive gate Triacs can be directly driven by
MT1 microprocessor or popular opto-couplers/isolators.

Internally constructed isolated packages are offered for
ease of heat sinking with highest isolation voltage.

Absolute Maximum Ratings — Sensitive Triacs (4 Quadrants)

Symbol Parameter Value Unit
| RMS on-state current Lxx04Ly / Lxx04Dy T.=85°C 4 A
TRMS) (full sine wave) Lxx04Ry / Lxx04Vy T, = 75°C
| Non repetitive surge peak on-state current f=50Hz t=20ms 33 A
TSM (full cycle, T, initial = 25°C) f=60Hz t=16.7ms 40
12t 12t Value for fusing t,=83ms 6.6 A%s
e e o tret | e | remoc | w0 e
lar Peak gate trigger current t,<10 ps T,=110°C 1.2 A
Pew Average gate power dissipation T,=10°C 0.3 W
TStg Storage temperature range -40 to 150 “C
T, Operating junction temperature range -40 to 110 °C
Note: xx = voltage, y = sensitivity
©2008 Littelfuse, Inc. 51 Lxx04xx & Qxx04xx Series
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Symbol Parameter
RMS on-state current Qxx04Ly / Qxx04Dy T =95°C
| ; 4 A
TIRMS) (full sine wave)
Qxx04Ry / Qxx04Vy T, =85°C
| Non repetitive surge peak on-state current f=50Hz t=20ms 46 A
TSM (full cycle, T, initial = 25°C) f=60Hz t=16.7 ms 55
17t 17t Value for fusing t, = 8.3 ms 12.5 A’s
. Critical rate of rise of on-state current .
di/dt (I, = BOMA with < 0.1us rise time) f=120 Hz T,=125°C 50 Albs
. t <10 ps; _ o
larma Peak gate trigger current [DGT <o, T,=125°C 1.2 A
Pew Average gate power dissipation T,=125°C 0.3 W
TStg Storage temperature range -40 to 150 “C
T, Operating junction temperature range -40 to 125 °C

Note: xx = voltage, y = sensitivity

Electrical Characteristics (T, = 25°C, unless otherwise specified) — Sensitive Triac (4 Quadrants)

Symbol Test Conditions Quadrant Lxx04x3 | Lxx04x5 Lxx04x6 | Lxx04x8 Unit
[=1=1 3 5 5 10
lor MAX. mA
Vp, =12V R =60Q vV 3 5 10 20
- ALL MAX. 1.3 V
Voo Vp =Voaw R =33kQ T =110°C ALL MIN. 0.2 V
I [, = 100mA MAX. 5 10 10 15 mA
400V 25 25 30 3B
dv/dt Vp =Vyay Gate Open T, = 100°C TYP V/us
600V 15 15 20 25
(dv/dt)c (di/dtlc = 2.16 A/ms T, = 110°C TYR 0.5 1 1 1 V/us
Ty lg=2xl;; PW =15ps | =5.6 Alpk) TYR 2.8 3.0 3.0 3.2 us

Electrical Characteristics (T, = 25°C, unless otherwise specified) — Standard Triac

Test Conditions Quadrant Qxx04x3 Qxx04x4
| =11=1ll MAX. 10 25
[ mA
V=12V R =60Q \Y TYP 25 50
- | =11=1 MAX. 1.3 1.3 V
VGD VD =VDRM RL =3.3kQ TJ = 125°C ALL MIN. 0.2 0.2 V
|H |T =200mA MAX. 20 30 mA
400V 40 75
Vp = Vopu Gate Open T, = 125°C 600V 30 50
dv/dt MIN. V/us
800V 40
Vp =Vpoay Gate Open T, = 100°C 1000V 50
(dv/dt)c (di/dt)c = 2.16 A/ms TJ =125°C TYP 2 2 V/us
t, l,=2x1,; PW=15ps |, = 5.6 Apk) TYP 25 3.0 us
Note: xx = voltage, x = package
Lxx04xx & Qxx04xx Series 52 ©2008 Littelfuse, Inc.
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tic Characteristics (T, = 25°C, unless otherwise sp

Test Conditions

Viu Iy =5.6A t =380 us MAX. 1.60 Vv
T, =25°C 400-600V 5 pA
Lxx04xy
T,=110°C 400-600V 200 HA
IDRM
| Vorn = Vaaw MAX. T, =25°C 400-1000V 10 HA
o Qx04xy | T,=125°C | 400-800V 2 ®
mA
T,=100°C 1000V 3 2
o
=
Thermal Resistances <
o
Symbol Parameter Value Unit <
L/Qxx04Dy 8.5
Rl Junction to case (AC) L/Oxx04Ly 3.6 °C/W
L/Qxx04Ry / 6.0
L/Qxx04Vy ’
L/Qxx04Ly 50
R Junction to ambient °C/W
0(J-A) L/Qxx04Ry / 70
L/Qxx04Vy

Note: xx = voltage, x = package, y = sensitivity

Figure 1: Definition of Quadrants

Figure 2: Normalized DC Gate Trigger Current for

All Quadrants vs. Junction Temperature

ALL POLARITIES ARE REFERENCED TO MT1 40
MT2 POSITIVE
MT2 (Positive I_?_alf Cycle) MT2
A
S 30
Olgy ®) lgr o
GATE GATE 5
I - -
ik MT1 MT1 £ 20 N\
= = _L’J .
REF REF \
- ail jal . 5 N
et Qi jaiv et o
MT2 MT2 T 10 ~—
3
i U \\\.
O lgr [P
GATE GATE
0.0
il
o MT1 MT1 65 40 40 10 35 60 85 1m0 125
REF MT2 NEGATIVE REF Junction Temperature (T )- °C
(Negative Half Cycle)
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Figure 3: Normalized DC Holding Current Figure 4: Normalized DC Gate Trigger Voltage for
vs. Junction Temperature All Quadrants vs. Junction Temperature
4.0 4.0
o
;C; 3.0 f& 3.0
o =
~ ol n \
= > -
eI\ 5 B
_x 20 AN > 20 \
- \ 5 \\
% \ .% ~—_
c 10 ~—_ £ 10
\\
—
0.0 0.0
.65 .40 .40 10 35 60 85 110 125 -65 -40 -40 10 35 60 85 110 125
Junction Temperature (T )- °C Junction Temperature (T )- °C

Figure 5: Power Dissipation (Typical) Figure 6: Maximum Allowable Case Temperature
vs. RMS On-State Current vs. On-State Current
40 110 ‘ :
CURRENT WAVE FORM: Sinusoidal
105 LOAD: Resistive or Inducti
2 \\ CONDUCTION ANGLE: 360°
© CURRENT WAVE FORM: Sinusoidal NG CASETEMPERATURE: Measured as shown
100 ETEMP :
= 3.0 [ LOAD: Resistive or Inductive / 9 \\ on Dimensional Drawing
@ CONDUCTION ANGLE: 360° 2L 0% ™~ ‘
E- g ey \ \ Lxx04Ly
S 3 = N . Lxx04Dy
= o % \
c =
o _E 2.0 < ‘2 85
0B / €5 / N
=23 53 g Lxx04Vyz N
¥ £ R N
Za éé % s
g 10 @
H / 8 70
o
o
65
0.0 60
0.0 1.0 2.0 3.0 4.0 5.0 0 1 2 3 4 5 6
RMS On-State Current (I, ;) - Amps RMS On-State Current (I, ,,,;)) - Amps

Figure 7: Maximum Allowable Case Temperature Figure 8: Maximum Allowable Ambient Temperature

vs. On-State Current

vs. On-State Current

110 120

CURRENTV\;AVE FORM: S_‘inusoidal ‘ ‘ ‘ ‘ ‘ ‘

105 ~ LOAD: Resistive or Ind CURRENT WAVEFORM: Sinusoidal
\ CONDUCTION ANGLE: 360°

LOAD: Resistive or Inductive
CASETEMPERATURE: Measured as shown 100 CONDUCTION ANGLE: 360°

//

[
s
9 on Dimensional Drawing . N FREE AIR RATING - NO HEATSINK
o %
R \\ ‘ sE \
270 Lxx04Ly ©
= N \\ Lxx04Dy H g \
2o 9% 32 8 N
o 5 \ =g \ Qxx04Ly
<E s N E g \ Qx04Ry
e
g 2 Lxx04Vyz/ \ E E 60 \ \ \/
EE 80 Lxx04Ry £ : \ N \
. LXX04Vy \ it Liauoiavy \
s 3 3 \ \
©
o 70 E 40 \\\\
Lxx04Ly
65 \
60 20 :
0 1 2 3 4 5 6 0.0 0.2 04 0.6 0.8 1.0 1.2 14 1.6 18 2.0
RMS On-State Current (I, ., ) - Amps RMS On-State Current [l ,,,.1- Amps
Note: xx = voltage, y = sensitivity
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Figure 9: On-State Current vs. On-State Voltage (Typical)

T,=25°C /
18

Positive or Instantaneous
On-State Current (I,) - Amps

T

0.6 0.8 1.0 1.2 14 16 18

Positive or Instantaneous
On-State Voltage (V.) - Volts

4.0A TRIACs

Figure 10: Surge Peak On-State Current vs. Number of Cycles

100 .
i
- |
s I . .
2 - Qxx04Ry Supply Frequency: 60Hz Sinusoidal
a3 T~ g)’(‘g:[';y Load: Resistive
Y
] — Qxx04Vy RMS On-State [I, ;¢ Max Rated Value at
2 T~~~ Specific Case Temperature
& ~LT]
c
~—_
O ~
—~ 8 ~ Notes:
[ N~
> E Lxx04Ry T~~~ . . .
2 4 Docodly T —_ 1. Gate cpntrol may be IosF during and immediately
g_{ Lxx04Dy/ following surge current interval.
o _5 Lxx04Vy ~ 2. Overload may not be repeated until junction
s temperature has returned to steady-state
2 rated value.
d)
2
3
7]
-
©
[
o
1
1 10 100 1000
Surge Current Duration - Full Cycles
Note: xx = voltage, y = sensitivity
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Reflow Condition

Pb - Free assembly

Pre Heat

-Temperature Min (T ) 150°C
-Temperature Max (T ) 200°C
-Time (min to max) (t ) 60 — 190 secs

Average ramp up rate (Liquidus Temp)
(T,) to peak

5°C/second max

Tsmag t0 T, - Ramp-up Rate 5°C/second max
-Temperature (T ) (Liquidus) | 217°C

Reflow
-Temperature (t,) 60 — 150 seconds

Peak Temperature (T,)

260°C +0rs

Time within 5°C of actual peak
Temperature (tp)

20 — 40 seconds

Ramp-down Rate

5°C/second max

Time 25°C to peak Temperature (T,)

8 minutes Max.

Do not exceed

280°C

Physical Specifications

Terminal Finish

100% Matte Tin-plated

RedilStens classification 94V-0

UL recognized epoxy meeting flammability

Terminal Material | Copper Alloy

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device
rating. Other ways to ensure long life for a power discrete
semiconductor are proper heat sinking and selection of
voltage ratings for worst case conditions. Overheating,
overvoltage (including dv/dt), and surge currents are

the main killers of semiconductors. Correct mounting,
soldering, and forming of the leads also help protect

against component damage.

Lxx04xx & Qxx04xx Series

— tp
ﬂ TP i 1
o
ERL ¢
E TS I L 1
g- (max)
Ramp-dowi
£ [Preheat]
o
S(min)
s
25
time to peak temperature——»i Time =>

Environmental Specifications

Test

AC Blocking

Specifications and Conditions

MIL-STD-750, M-1040, Cond A Applied
Peak AC voltage @ 125°C for 1008 hours

Temperature Cycling

MIL-STD-750, M-1051,
100 cycles; -40°C to +150°C; 15-min
dwell time

Temperature/
Humidity

EIA / JEDEC, JESD22-A101
1008 hours; 320V - DC: 85°C; 85%
rel humidity

High Temp Storage

MIL-STD-750, M-1031,
1008 hours; 1560°C

Low-Temp Storage

1008 hours; -40°C

Thermal Shock

MIL-STD-750, M-1056

10 cycles; 0°C to 100°C; 5-min dwell
time at each temperature; 10 sec (max)
transfer time between temperature

Autoclave

EIA / JEDEC, JESD22-A102
168 hours (121°C at 2 ATMs) and
100% R/H

Resistance to

MIL-STD-750 Method 2031

Solder Heat
Solderability ANSI/J-STD-002, category 3, Test A
Lead Bend MIL-STD-750, M-2036 Cond E
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Dimensions — TO-220AB (R-Package) — Non-Isolated Mounting Tab Common with Center Lead

T, MEASURING POINT AREA (REF) 0.17 IN? _ i
0 —f Dime 0
£ A 4 - Bl — 3 3
MT:
o A A 0.380 0.420 9.65 10.67
fg@/ G} [Jss] B 0.105 0.115 2.67 2.92
b 4 / i 52 C 0.230 0.250 5.84 6.35
e \ D 0.590 0.620 14.99 15.75
l E 0.142 0.147 3.61 3.73 »
i3 I | orer F 0.110 0.130 2.79 3.30 2
j; _-—
‘ J‘ NONISOLATED G 0.540 0.575 13.72 14.61 o
R TAB |—
¢ LJ I H 0.025 0.035 0.64 0.89 <
" J 0.195 0.205 4.95 5.21 o
e J J K 0.095 0.105 2.41 2.67 <
h J N _ L 0.060 0.075 1.52 1.91
J M Note: Maximum torque to
MT1 MT2 GATE be applied to mounting tab M 0.085 0.095 2.16 2.41
is 8 in-Ibs. (0.904 Nm).
N 0.018 0.024 0.46 0.61
o) 0.178 0.188 4.52 4.78
P 0.045 0.060 1.14 1.52
R 0.038 0.048 0.97 1.22

Dimensions — TO-220AB (L-Package) — Isolated Mounting Tab

T;MEASURING POINT AREA (REF) 0.17 IN? o . Millimeters

] A j L, e imension = | =
5 A 0.380 0.420 9.65 10.67
4 ‘G} D&Ls] B 0.105 0.115 2.67 2.92
0 i / o c 0.230 0.250 5.84 6.35
O \ D 0.590 0.620 14.99 15.75
E 0.142 0.147 3.61 3.73
TETTTT | F 0.110 0.130 2.79 3.30

i
J ‘ J‘ ) G 0.540 0.575 13.72 14.61
L H 0.025 0.035 0.64 0.89
H J 0.195 0.205 4.95 5.21
— ] N K 0.095 0.105 2.41 2.67
t J N Note: Maximum torque to L 0.060 0.075 1.52 1.91
J - M be applied to mounting tab
MT1 MT2 GATE is 8 in-Ibs. (0.904 Nm). M 0.085 0.095 2.16 2.41
N 0.018 0.024 0.46 0.61
0 0.178 0.188 452 4.78
P 0.045 0.060 1.14 1.52
R 0.038 0.048 0.97 122
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Dimensions — TO-251AA (V-Package) — V-PAKThrough Hole

T, MEASURING POINT AREA: 0.040 IN? e ele

D e 0
le—E  H 3 z
- ‘ - e A 0.040 0.050 1.02 127
i M,T( ] s I B 0.235 0.245 5.97 6.22
T ‘ ‘ ‘ ‘ ‘ 1 Eifg] C 0.350 0.375 8.89 9.53
B | ¥ ; | D 0.205 0.213 5.21 5.41
D | 1l E 0.255 0.265 6.48 6.73
T - F 0.027 0.033 0.69 0.84
G 0.087 0.093 2.21 2.36
Pl H 0.085 0.095 2.16 2.41
L [ 0.176 0.184 4.47 4.67
MT1 | MT2 GATE J 0.018 0.023 0.46 0.58
_iL e K 0.038 0.044 0.97 112
1 L 0.018 0.023 0.46 0.58

>r
|
oS o
N
—
=
m
>
w
S
[l =
)
o
=}
>
S
o'’
o N
00 o
L
. A

R
JLLM ! !

N

M2
GATE
A F F AREA: 0.040 IN?
G
I
Pad Layout for TO-252AA (D-Package) A 0.040 0.050 1.02 1.27
B 0.235 0.245 5.97 6.22
[6.71]
f 264 ﬂ C 0.106 0.113 2.69 2.87
D 0.205 0.213 5.21 5.41
[62-2‘11] E 0.255 0.265 6.48 6.73
F 0.027 0.033 0.69 0.84
[1.60] —1t G 0.087 0.093 2.21 2.36
063 =~
7 H 0.085 0.095 2.16 2.41
| [180]
[ I I 071 [ 0.176 0.184 4.47 4.67
El | [as01,] J 0.018 0.023 0.46 0.58
18 181
K 0.038 0.044 0.97 112
L 0.018 0.023 0.46 0.58
M 0.000 0.004 0.00 0.10
N 0.021 0.027 0.53 0.69
(0] 0° 5° 0° 5
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Product Selector

Part Number Package
Lxx04L3 X X 3 mA 3 mA Sensitive Triac TO-220L
Lxx04D3 X X 3 mA 3 mA Sensitive Triac TO-252 D-PAK
Lxx04R3 X X 3mA 3mA Sensitive Triac TO-220R
Lxx04V3 X X 3mA 3mA Sensitive Triac TO-251 V-PAK o
Lxx04L5 X X 5 mA 5 mA Sensitive Triac TO-220L 2
Lxx04D5 X X 5 mA 5 mA Sensitive Triac TO-252 D-PAK [
Lxx04R5 X X 5mA 5mA Sensitive Triac TO-220R :
Lxx04V5 X X 5 mA 5 mA Sensitive Triac TO-251 V-PAK °
Lxx04L6 X X 5 mA 10 mA Sensitive Triac TO-220L S
Lxx04D6 X X 5 mA 10 mA Sensitive Triac TO-252 D-PAK
Lxx04R6 X X 5mA 10mA Sensitive Triac TO-220R
Lxx04V6 X X 5 mA 10 mA Sensitive Triac TO-251 V-PAK
Lxx04L8 X X 10 mA 20 mA Sensitive Triac TO-220L
Lxx04D8 X X 10 mA 20 mA Sensitive Triac TO-252 D-PAK
Lxx04R8 X X 10mA 20mA Sensitive Triac TO-220R
Lxx04V8 X X 10 mA 20 mA Sensitive Triac TO-251 V-PAK
Qxx04L3 X X 10 mA Standard Triac TO-220L
Qxx04D3 X X 10 mA Standard Triac TO-252 D-PAK
Qxx04V3 X X 10 mA Standard Triac TO-251 V-PAK
Qxx04R3 X X 10mA Standard Triac TO-220R
Qxx04L4 X X X X 25 mA Standard Triac TO-220L
Qxx04D4 X X X X 25 mA Standard Triac TO-252 D-PAK
Qxx04R4 X X X X 25mA Standard Triac TO-220R
Qxx04V4 X X X X 25 mA Standard Triac TO-251 V-PAK

Packing Options

Part Number Marking Weight Packing Mode Base Quantity
L/Q004L/Ry/TP L/Qxx04L/Ry 2249 Bulk 500
L/Qxx04LyTP L/Qxx04Ly 229 Tube 500
L/Qxx04DyRP L/Qxx04Dy 0.3g Embossed Carrier 2500
L/Qxx04DyTP L/Qxx04Dy 03¢ Tube Pack 750
L/Qxx04VyTP L/Qxx04Vy 049 Tube Pack 750

Note: xx = Voltage; y = Sensitivity

©2008 Littelfuse, Inc.
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TO-252 Embossed Carrier Reel Pack (RP) Specifi

Meets all EIA-481-2 Standards

0.64
(16.3)

(40) 0.059
e (1.5 DA
Gate . MT1 / Cathode
v
T . o000 do @b
\
0.63 %
(16.0) (i35 g, 8 : 8 : 8
i ¢ <’ oS Y He"
*
Cover . 0.315
over tape 4 (5.0) > MT2/ Anode
12.99
0.512 (13.0) Arbor (330.0) .
Hole Dia. imensions

are in inches
(and millimeters).

Direction of Feed

Part Numbering System

Q6004 L4xx
DEVICE TYPE LEAD FORM DIMENSIONS
L : Sensitive Triac xx : Lead Form Option
Q: Standard Triac
SENSITIVITY & TYPE

Sensitive Triac:
VOLTAGE RATING 3:3mA(QL 11, 111, 1V)
40 : 400V 5:5mA (Ql, II, 11, IV)
60 : 600V 6:5mA (Ql, II, 1)
80 : 800V 10 mA (QIV)
KO : 1000V 8:10 mA (Ql, II, 111

20 mA (QIV)
Standard Triac:
3:10 mA (Ql, 11, 111
4:25 mA (Ql, II, 111

CURRENT RATING PACKAGE TYPE
04 : 4A L :TO-220 Isolated

R :TO-220 Non-Isolated

V :TO-251 (V-Pak)

D :TO-252 (D-Pak)

Lxx04xx & Qxx04xx Series

60

Part Marking System

TO-251AA &
TO-252AA

(V and D Packages)

TO-220 AB
(R & L Packages)

O m—
Q6004L4 * 5
=3
2
T yxoox E E
X
I~| | IJ -
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Lxx06xx & Qxx06xx & Qxx06xHx Series A\

Description

6 Amp bi-directional solid state switch series is designed
for AC switching and phase control applications such as
motor speed and temperature modulation controls, lighting
controls, and static switching relays.

Sensitive type devices guarantee gate control in
Quadrants | & IV needed for digital control circuitry.

Standard type devices normally operate in Quadrants | &
Il triggered from AC line.

Alternistor type devices only operate in quadrants |, Il, &
|1l and are used in circuits requiring high dv/dt capability.

6.0A TRIACs

Features & Benefits

s - oot Create vorage vans
enc rova i
gency App « Glass — passivated create voltage transients
junctions e No contacts to wear out
from reaction of switching

Agency File Number

e \/oltage capability up

®N L Package: E71639 to 1000V events
" e Restricted (or limited) RFI
* Surge capability up generation, depending on
to 86 A e .
. activation point of
Main Features e Electrically isolated sine wave
"L - Package” is UL « Requi | Il qat
Symbol recognized for 2500Vrms equires only a small gate

_ o activation pulse in each
6 A e Solid-state switching half-cycle

| _— .
T(RMS) eliminates arcing or

Vv,
|

V 400 to 1000 \

DRM/ RRM

5 to 50 mA Applications

GT (Q1)

Excellent for AC switching and phase control applications
such as heating, lighting, and motor speed controls.
Schematic Symbol

Typical applications are AC solid-state switches, light
dimmers, power tools, home/brown goods and white
goods appliances.

MT1 Alternistor Triacs (no snubber required) are used in
applications with extremely inductive loads requiring
highest commutation performance.

Internally constructed isolated packages are offered for
ease of heat sinking with highest isolation voltage.

Absolute Maximum Ratings — Sensitive Triac (4 Quadrants)

Symbol Parameter Value Unit
) Lxx06Ly T.=80°C
| RMS on-state current (full sine wave g 6 A
TEMS) urrent (full sine wave) [Xx06Vy / Lxx06Dy/ Lxx06Ry T_=85°C
| Non repetitive surge peak on-state current f=50Hz t=20ms 50 A
TSM (full cycle, T, initial = 25°C) f =60 Hz t=16.7 ms 60
1%t 17t Value for fusing t, = 8.3 ms 15 A%s
. Critical rate of rise of on-state current o
difdt l; = 50mA with 0.1ps rise time f=120Hz T,=mo%C /0 Aluss
[ Peak gate trigger current t,< 10 us T,=110°C 1.6 A
P Average gate power dissipation T,=110°C 0.4 W
TStg Storage temperature range -40 to 150 “C
T, Operating junction temperature range -40 to 110 °C
Note: xx = voltage, y = sensitivity
©2008 Littelfuse, Inc. 61 Lxx06xx & Qxx06xx & Qxx06xHx Series
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Symbol Parameter
Qxx06Ry / Qxx06Ny T, =95°C
[ RMS on-state current (full sine wave) 6 A
Qxx06Ly T.=90°C
| Non repetitive surge peak on-state current f =50 Hz t=20ms 65 A
TSM (fU” cycIe,TJ initial = 25°C) f=60Hz t=16.7ms 80
12t 12t Value for fusing t,=83ms 26.5 A%s
. Critical rate of rise of on-state current .
di/dt |, = 200mA with 0.1ps rise time f=120Hz T,=125°C 70 Alus
Lo Peak gate trigger current t, <10 ps; I =< lgny T,=125°C 1.6 A
Pouw Average gate power dissipation T,=125°C 0.5 W
TStg Storage temperature range -40 to 150 °C
T, Operating junction temperature range -40 to 125 °C

Note: xx = voltage, y = sensitivity

Absolute Maximum Ratings — Alternistor Triac (3 Quadrants)

Symbol Parameter Value Unit
Qxx06LHy T, =95°C
[—— RMS on-state current (full sine wave) Qxx06RHy / Qxx06NHy . 6 A
Qxx06VHy / Qxx06DHy c-
Qxx06VHy 55
Qxx06DHy
f=50Hz t=20ms Qxx06LHy
Qxx06RHy 80
| Non repetitive surge peak on-state current Qxx06NHy A
TSM (full cycle, T, initial = 25°C) Qxx06VHy
Qxx06DHy 65
f=60Hz t=16.7 ms Qxx06LHy
Qxx06RHy 85
Qxx06NHy
Qxx06VHy
Qxx06DHy 19
12t 1t Value for fusing t,=83ms Qxx06LHy A%s
Qxx06RHy 30
Qxx06NHy
di/dt Critical rate of rise of on-state current f=120Hz T,=125°C 70 Alus
[ Peak gate trigger current t< 10 ps; 1<l T,=125°C 1.6 A
Peu Average gate power dissipation T,=126°C 0.5 W
. Storage temperature range -40 to 150 °C
T, Operating junction temperature range -40 to 125 °C

Note: xx = voltage, y = sensitivity

Lxx06xx & Qxx06xx & Qxx06xHx Series 62
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Teccor® brand Thyristors
6 Amp Sensitive, Standard & Alternistor (High Commutation) Triacs

Electrical Characteristics (T, = 25°C, unless otherwise specified) — Sensitive Triac (4 Quadrants)

Test Conditions Quadrant
I =M=l B 5 10
| MAX. mA
o V, =12V R =60Q Y 2 10 20
- ALL MAX. 13
. Vp =Voaw B =33kQ T =110°C ALL MIN. 0.2 V
I, I, = 100mA MAX. 10 20 mA o
i 400V 30 30 40 -
dv/dt Vp =V, Gate Open T, = 100°C 500V TYR 20 20 30 V/us E
(dv/dt)c (di/dtlc = 3.2 A/ms T, = 110°C TYP 2 2 V/us =
t, l,=2x1g; PW=15ps | = 8.5 A(pk) TYP 3.0 3.0 3.2 bs g
©

Electrical Characteristics (T, = 25°C, unless otherwise specified) — Standard Triac

Test Conditions Quadrant
TV B 0 | m
V, =12V R =60Q -
- [=1=11 MAX. 1.3
Ve V, =Voay R =3.3kQ T, =125°C ALL MIN. 0.2 %
I I, = 200mA MAX. 50 50 mA
400V 120
dvidt Vi =Vpru Gate Open T = 125°C 600V T 100 Viis
800V 85
Vi =Voru Gate Open T = 100°C 1000V 100
(dv/dt)c (di/dtic = 3.2 A/ms T, = 125°C TYP 4 4 V/us
o lg=2xl; PW=15ps | =8.5A(pk) TYR 3.0 3.0 s

Electrical Characteristics (T, = 25°C, unless otherwise specified) — Alternistor Triac (3 Quadrants)

Test Conditions Quadrant
Qxx06xH3 | Qxx06xH4
lor L= 11 =11 MAX. 10 35 mA
V,=12V R =600Q
v, == MAX. 13 v
Ve V, =Von, R =33kQ T, =125°C L= 11 =11 MIN. 0.2 v
I, I, = 100mA MAX. 15 35 mA
400V 75 400
Qxx06VHy /
Qxx06DHy 600V 50 300
800V 200
dvid Vo =Von Gate Open T, = 125°C MIN 400V 75 450 v
v/t Qxx0BLHy / : s
Qxx06RHy / 600V 50 350
Qxx06NHy 800V 250
Vp =Voru Gate Open T, = 100°C ALL 1000V 150
(dv/dt)c (di/dt)c = 3.2 A/ms T, = 125°C MIN. 20 25 V/us
t, l,=2x1, PW=15ps | =85A(pk) TYP 4.0 4.0 us
Note: xx = voltage, x = package, y = sensitivity
©2008 Littelfuse, Inc. 63 Lxx06xx & Qxx06xx & Qxx06xHx Series
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Static Characteristics

Symbol Test Conditions
Viu Iy = 11.3A t =380 ps MAX. 1.60 Vv
T,=25°C 400 - 600V 20 pA
Lxx06xy
T,=10°C 400 - 600V 0.5 mA
T,=25°C 400 - 1000V 50 HA
Qxx06xy T,=125°C 400 - 800V 2
mA
Losn 7 Taam Voau = Vamu T,=100°C 1000V MAX. 3
400 - 800V 10
T,=25°C HA
1000V 20
Qxx06xHy
T,=125°C 400 - 800V 3
mA
T,=100°C 1000V 2

Thermal Resistances

Symbol

Parameter Value Unit
L/Qxx06Ryy / L/Qxx06Nyy 1.8

RGU_C' Junction to case (AC) L/Qxx06Lyy 3.3 °C/W
L/Qxx06Vyy / L/Qxx06Dyy 3.2
L/Qxx06Ryy 45

Roual Junction to ambient L/Qxx06Lyy 50 °C/W
L/Qxx06Vyy 70

Note: xx = voltage, x = package, y = sensitivity, yy = type & sensitivity

Figure 1: Definition of Quadrants

Figure 2: Normalized DC Gate Trigger Current for

All Quadrants vs. Junction Temperature

ALL POLARITIES ARE REFERENCED TO MT1
( MT2 POSI;I'IVE ) 40
Positive Half Cycle
MT2 MT2
n 1 n
RN (+) 1 o 30
GT
GATE GATE B
T Il &|n
MT1 MT1 =
REF REF 520 ™
- ail |al " 5 \
o1 ai v oT N
MT2 MT2 2
g 10 ]
G lgr ) lgr —
GATE GATE
I
i MT1 MT1 0.0
= - = -65 -40 -15 10 35 60 85 10 125
REF MT2 NEGATIVE REF . .
(Negative Half Cycle) Junction Temperature (T )- °C
NOTE: Alternistors will not operate in QIV
Note: Alternistors will not operate in QIV
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Figure 3: Normalized DC Holding Current Figure 4: Normalized DC Gate Trigger Voltage for
vs. Junction Temperature All Quadrants vs. Junction Temperature

4.0 4.0
— 30 — 30
[$) [S)

> b

0 0

« N

IH

/
/

-
:: 2.0 N 2.0 N "
. ™~ i ™~ <
4 : < ’ ~
—— — =

0.0 0.0 <

-65 -40 -15 10 35 60 85 110 125 -65 -40 -15 10 35 60 85 10 125 o
Junction Temperature (TJ)- °C Junction Temperature (TJ)- °C d

Figure 5: Power Dissipation (Typical) Figure 6: Maximum Allowable Case Temperature

vs. RMS On-State Current vs. On-State Current (Sensitive Triac)

18 120

LOAD: Resistive or Inductive
70 -~ CONDUCTION ANGLE: 360°
CASE TEMPERATURE: Measured as shown
on Dimensional Drawings
60 T | |
0 2 4 6 8 10 12 14 16 0 1 2 3

RMS On-State Current (I o) - Amps RMS On-State Current

/ CONDUCTION ANGLE: 360°
2

[
e
s 16 / 2
E. ) / § 110
2
a £ Lxx06Vy
g / 2 \ Lxx06Dy
5 & 12 / ® 100 Lxx06Ry
[
S ©
n;o- = 10 ?’ °LI) \\Z
. = —, 90
Q = 2 0
B =
E g 8 / g-— Lxx06Ly \
?e 3 |
< 6 - I 8 i
° / CURRENTWAVEFORM: Sinusoidal £
5 2 - LOAD: Resistive o Inducti 1 5 CURRENT WAVEFORM: Sinusoidal
E
> X
< ]
=

|
1
4 5 6 7
(I ) - Amps

T(RMS)

Figure 7: Maximum Allowable Case Temperature Figure 8: Maximum Allowable Case Temperature
vs. On-State Current (Standard Triac) vs. On-State Current (Alternistor Triac)
130 130
o |
Qxx06RH
dontty
é’- \ 8::335; =3 AN Qxx06DHy
110 £ 10
o} 2
E X\< H =
S 10 S © 100
25 -~ Qxx06LHy
ﬁ .':? 90 Qxx06Ly ';U 90
H :
< &0 \ T ®
£ CURRENT WAVEFORM: Sinusoidal CURRENT WAVEFORM: Sinusoidal
3 LOAD: Resistive or Inductive LOAD: Resistive or Inductive
E 70 CONDUCTION ANGLE: 360° J 70 -/ CONDUCTION ANGLE: 360°
ﬁ CASETEMPERATURE: Measured as shown CASETEMPERATURE: Measured as shown
s on Dimensional Drawings s on Dimensional Drawings
&0 o S &0 ] :
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
RMS On-State Current (I, ,,,¢) - Amps RMS On-State Current (I, ) - Amps
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Figure 9: Maximum Allowable Ambient Temperature Figure 10: Maximum Allowable Ambient Temperature
vs. On-State Current (Sensitive / Standard Triac) vs. On-State Current (Alternistor Triac)

120 120 N
AN

(] \

13 s 100

& 100 N o NN\

_— ] <
% £ \\ LoxO6Ly 2% \\\ CooaRHY
$E o1 N | Lxx06Ry | | 25 g Qxx06RHy
82 N Qxx06Ly o % NN Qxx06NHy
=] g Qxx06Ry <3 \
€2 N\ Qxx06Ny Eg Qxx06VHy \/
E E 60 L/Qxx06Vy N g g 60 | |
So s i usoi \

= i CURRENT WAVEFORM: Sinusoidal
=3 40 | CURRENTWAVEFORM: Sinusoidal \ N\ "E' LOAD: Resistive or Inducti \ N

E LOAD: Resistive or Inductive N < 40 1~ CONDUCTION ANGLE: 360° N \

CONDUCTION ANGLE: 360°
FREE AIR RATING - NO HEATSINK
| | | |

//

CASETEMPERATURE: Measured as shown
\ on Dimensional Drawing \

20 } } } } 20 T T T T T
00 02 04 06 08 10 12 14 16 18 20 00 02 04 06 08 10 12 14 16 18 20
RMS On-State Current (I, ) - Amps RMS On-State Current [l ;. 1- Amps
Figure 11: On-State Current vs. On-State Voltage
(Typical)
20

o 18-T,=25°C /
§a 1
cQ
SE /
Eq 14
8- /
g = 12 /
§E /
23 /
58 o /

7]
I /
O
2
[

0 —
0.7 0.8 0.9 1.0 11 1.2 13 14 15 1.6
Postitive or Negative Instantaneous
On-State Voltage (v,) - Volts
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Figure 12: Surge Peak On-State Current vs. Number of Cycles (Sensitive / Standard Triac)

100
i i i i SUPPLY FREQUENCY: 60 Hz Sinusoidal
6 T LOAD: Resistive
xx06Ly .
Sy gxxOGRy RMS On-State Current: [, ]: Maximum Rated
_a ~LL] Value at Specified Case Temperature
m N
2 E
'3;.: < ——— Notes:
- Lxx06Ly ~N . . .
o & Lxx06Ry ~\ 1. Gate control may be lost during and immediately
€= Lx06Vy \ following surge current interval
< Lxx06Dy = 9 surg R .
3 g 10 2. Overload may not be repeated until junction 7))
23 temperature has returned to steady-state (&)
o
58 rated value. <
a3 e
X7
S &
&5 =
S
: ©
1 10 100 1000
Surge Current Duration- Full Cycles

Figure 13: Surge Peak On-State Current vs. Number of Cycles (Alternistor Triac)

100 ——— A )
~ - SUPPLY FREQUENCY: 60 Hz Sinusoidal
Qxx06LHy .
\\ gxxosﬁﬁy LOAD: Resistive
SS——TN i RMS On-State Current: [l o ]: Maximum Rated
-8 mpy N Value at Specified Case Temperature
$E —
s < —
‘g 'LE Qxx06VHy = Notes:
g ¢ Qxx06DHyY \ 1. Gate control may be lost during and immediately
St 0 Sy following surge current interval.
= 2. Overload may not be repeated until junction
1.’,5 temperature has returned to steady-state
2% rated value.
x{
S <
a0
1
1 10 100 1000
Surge Current Duration- Full Cycles
Note: xx = voltage, x = package, y = sensitivity, yy = type & sensitivity
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Reflow Condition

Pb — Free assembly

Pre Heat

-Temperature Min (Ts(min)) 150°C
-Temperature Max (T ) 200°C
-Time (min to max) (t ) 60 — 190 secs

Average ramp up rate (Liquidus Temp)
(T,) to peak

5°C/second max

Tgmax t0 T, - Ramp-up Rate 5°C/second max
-Temperature (T ) (Liquidus) | 217°C

Reflow
-Temperature (t,) 60 - 150 seconds

Peak Temperature (T,)

260+0/—5 °C

Time within 5°C of actual peak
Temperature (tp)

20 - 40 seconds

Ramp-down Rate

5°C/second max

Time 25°C to peak Temperature (T,)

8 minutes Max.

Do not exceed

280°C

Physical Specifications

Terminal Finish 100% Matte Tin-plated

e classification 94V-0

UL recognized epoxy meeting flammability

Terminal Material | Copper Alloy

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device
rating. Other ways to ensure long life for a power discrete

semiconductor are proper heat sinking a

nd selection of

voltage ratings for worst case conditions. Overheating,
overvoltage (including dv/dt), and surge currents are
the main killers of semiconductors. Correct mounting,
soldering, and forming of the leads also help protect

against component damage.

— tp
ﬂ TP i 1
o
ERL ¢
E TS I L 1
g- (max)
Ramp-dowi
£ [Preheat]
o
S(min)
s
25
time to peak temperature——»i Time =>

Environmental Specifications

AC Blocking (V,

DRM)

Specifications and Conditions

MIL-STD-750, M-1040, Cond A Applied
Peak AC voltage @ 125°C for 1008 hours

Temperature Cycling

MIL-STD-750, M-1051,
100 cycles; -40°C to +150°C; 15-min
dwell-time

Temperature/
Humidity

EIA /JEDEC, JESD22-A101
1008 hours; 320V - DC: 85°C; 85%
rel humidity

High Temp Storage

MIL-STD-750, M-1031,
1008 hours; 150°C

Low-Temp Storage

1008 hours; -40°C

Thermal Shock

MIL-STD-750, M-1056

10 cycles; 0°C to 100°C; 5-min dwell-
time at each temperature; 10 sec (max)
transfer time between temperature

Autoclave

EIA / JEDEC, JESD22-A102
168 hours (121°C at 2 ATMs) and
100% R/H

Resistance to

MIL-STD-750 Method 2031

Solder Heat
Solderability ANSI/J-STD-002, category 3, Test A
Lead Bend MIL-STD-750, M-2036 Cond E

Lxx06xx & Qxx06xx & Qxx06xHx Series 68 ©2008 Littelfuse, Inc.

Specifications are subject to change without notice.

Please refer to hti yflttedf s omy btmi for current information.




Teccor® brand Thyristors
6 Amp Sensitive, Standard & Alternistor (High Commutation) Triacs

¥4 Littelfuse

Expertise Applied | Answers Delivered

Dimensions — TO-220AB (R-Package) — Non-Isolated Mounting Tab Common with Center Lead

9 [8.13] Dime
gE T A P 3200 c c
MT2 .‘
T A 0.380 0.420 9.65 10.67
f%?/ G} [Jse] B 0.105 0.115 2.67 2.92
o i * / Y 526 C 0.230 0.250 5.84 6.35
e \ D 0.590 0.620 14.99 15.75
l E 0.142 0.147 3.61 3.73 n
i3 INER (| noroum F 0.110 0.130 2.79 3.30 2
j; —_—
‘ J‘ NONISOLATED G 0.540 0.575 13.72 14.61 e
R TAB |—
LJ I H 0.025 0.035 0.64 0.89 <
" J 0.195 0.205 4.95 5.21 o
L J J K 0.095 0.105 2.41 2.67 o
& J N _ L 0.060 0.075 1.52 1.91
J M Note: Maximum torque to
MT1 MT2 GATE be applied to mounting tab M 0.085 0.095 2.16 2.41
is 8 in-Ibs, (0.904 Nm).
N 0.018 0.024 0.46 0.61
o) 0.178 0.188 4.52 4.78
P 0.045 0.060 1.14 1.52
R 0.038 0.048 0.97 1.22

T. MEASURING POINT

AREA (REF) 0.17 IN?

Dimensions — TO-220AB (L-Package) — Isolated Mounting Tab

T. MEASURING POINT

AREA (REF) 0.17 IN?

o A o, S oime . .

T i A 0.380 0.420 9.65 10.67
H G} [ij B 0.105 0.115 2.67 2.92

o - / 52 C 0.230 0.250 5.84 6.35
(e D 0.590 0.620 14.99 15.75

l E 0.142 0.147 3.61 3.73

T T0TITT ] F 0.110 0.130 2.79 3.30

i

J ‘ J‘ ) G 0.540 0.575 13.72 14.61

¢ L H 0.025 0.035 0.64 0.89
" J 0.195 0.205 4.95 5.21
e K 0.095 0.105 2.41 2.67
EJ J - Note: Maximum torque to L 0.060 0.075 1.52 1.91

J M be applied to mounting tab

MT1 MT2 GATE is 8 in-lbs, (0.904 Nm). M 0.085 0.095 2.16 2.41

N 0.018 0.024 0.46 0.61

0 0.178 0.188 452 4.78

P 0.045 0.060 1.14 1.52

R 0.038 0.048 0.97 122
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Dimensions — TO-263AB (N-Package) — D?-PAK Surface Mount

T. MEASURING POINT
AREA: 0.1 INZ

Inches Millimeters

hﬁ \ c . .

- T T 8 . Dimension

= {
T / T o A 0.360 0.370 9.14 9.40
[701] "33
A 1 \ B 0.380 0.420 9.65 10.67
J c 0.178 0.188 4.52 478
1
W ] T N D 0.025 0.035 0.64 0.89
RN

L 3 . E 0.045 0.060 114 1.52
— Lo F 0.060 0.075 1,52 1.91
G 0.095 0.105 2.41 2.67
H 0.092 0.102 2.34 259
J 0.018 0.024 0.46 0.61
K 0.090 0.110 2.29 2.79
S 0.590 0.625 14.99 15.88
vV 0.035 0.045 0.89 1.14
U 0.002 0.010 0.05 0.25
W 0.040 0.070 1.02 178

T. MEASURING POINT AREA: 0.040 IN? a ate

D e O
o [528] / 3 3
.208
0.040 0.050 1.02 1.27

.. 7[
~+— D

i MT ‘ A
ATH . 3 47/5 [524, B 0.235 0.245 5.97 6.22
| H -ZJO c 0.350 0.375 8.89 9.53
i H D 0.205 0.213 5.21 5.41
‘ E 0.255 0.265 6.48 6.73
T F 0.027 0.033 0.69 0.84
co G 0.087 0.093 2.21 2.36
L H 0.085 0.095 2.16 2.41
" | T2 | 0.176 0.184 4.47 4.67
J 0.018 0.023 0.46 0.58
DU K 0.038 0.044 0.97 112
L 0.018 0.023 0.46 0.58
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Dimensions — TO-252AA (D-Package) — D-PAK Surface mount

E
~—D | T.MEASURING POINT . [5.28]
% r 208
o ]
|
|
|

i — 9| 2
| \
TIFL G ETR

L

W Sraiey
JLjLM ! }

N

W—T>+

/]
GATE
Mt A F r AREA: 0.040 | 2
G -
o
! =
A 0.040 0.050 1.02 1.27 g
Pad Layout forTO-252AA (D-Package) B 0.235 0.245 597 6.22 ©
C 0.106 0.113 2.69 2.87
6.71
. [e71] | D 0.205 0.213 5.21 5.41
E 0.255 0.265 6.48 6.73
[6.71] F 0.027 0.033 0.69 0.84
264
G 0.087 0.093 2.21 2.36
[160] ' H 0.085 0.095 2.16 2.41
.063 == — | 0.176 0.184 4.47 4.67
8
I I L Lrso] J 0.018 0.023 0.46 0.58
(3] | [as0 | K 0.038 0.044 0.97 112
18 181
L 0.018 0.023 0.46 0.58
M 0.000 0.004 0.00 0.10
N 0.021 0.027 0.53 0.69
(0] 0° 5° 0° 5
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Product Selector

Part Number Package
Lxx06L5 X X 5 mA 5 mA Sensitive Triac TO-220L
Lxx06D5 X X 5 mA 5 mA Sensitive Triac TO-252 D-PAK
Lxx06R5 X X 5mA 5mA Sensitive Triac TO-220R
Lxx06V5 X X 5mA 5mA Sensitive Triac TO-251 V-PAK
Lxx06L6 X X 5 mA 10 mA Sensitive Triac TO-220L
Lxx06D6 X X 5mA 10 mA Sensitive Triac TO-252 D-PAK
Lxx06R6 X X 5mA 10mA Sensitive Triac TO-220R
Lxx06V6 X X 5 mA 10 mA Sensitive Triac TO-251 V-PAK
Lxx06L8 X X 10 mA 20 mA Sensitive Triac TO-220L
Lxx06D8 X X 10 mA 20 mA Sensitive Triac TO-252 D-PAK
Lxx06R8 X X 10mA 20mA Sensitive Triac TO-220R
Lxx06V8 X X 10 mA 20 mA Sensitive Triac TO-251 V-PAK
Qxx06VH3 X X 10 mA Alternistor Triac TO-251 V-PAK
Qxx06DH3 X X 10 mA Alternistor Triac TO-252 D-PAK
Qxx06L4 X 25 mA Standard Triac TO-220L
Qxx06R4 X 25 mA Standard Triac TO-220R
Qxx06N4 X 25 mA Standard Triac TO-263 D2-PAK
Qxx06RH3 X X 10mA Alternistor Triac TO-220R
Qxx06LH4 X X X X 35 mA Alternistor Triac TO-220L
Qxx06RH4 X X X X 35 mA Alternistor Triac TO-220R
Qxx06VH4 X X X X 35 mA Alternistor Triac TO-251 V-PAK
Qxx06DH4 X X X X 35 mA Alternistor Triac TO-252 D-PAK
Qxx06NH4 X X X X 35 mA Alternistor Triac TO-263 D2-PAK
Qxx06L5 X X X 50 mA Standard Triac TO-220L
Qxx06Rb5 X X X 50 mA Standard Triac TO-220R
Qxx06N5 X X X 50 mA Standard Triac TO-263 D2-PAK

Part Number Marking Weight Packing Mode Base Quantity
Lxx06L/Ry Lxx06L/Ry 2249 Bulk 500
Lxx06L/RyTP Lxx06L/Ry 224 Tube Pack 500
Lxx06DyTP Lxx06Dy 0.3¢g Tube 750
Lxx06DyRP Lxx06Dy 03g Embossed Carrier 2500
Lxx06VyTP Lxx06Vy 0.4g Tube 750
Qxx06L/Ryy Qxx06L/Ryy 2249 Bulk 500
Qxx06L/RyyTP Qxx06L/Ryy 224 Tube Pack 500
Qxx06NyyTP Qxx06Nyy 1649 Tube 500
Qxx06NyyRP Qxx06Nyy 1.6 g Embossed Carrier 500
Qxx06DyyTP Qxx06Dyy 0.3¢g Tube 750
Qxx06DyyRP Qxx06Dyy 0.3¢g Embossed Carrier 2500
Qxx06VyyTP Qxx06Vyy 049 Tube 750

Note: xx = voltage; yy = sensitivity
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TO-252 Embossed Carrier Reel Pack (RP) Specifications

Meets all EIA-481-2 Standards

0.157
(4.0)
— 0.059

Gate 9

é@@@@@@&é@é%

DIA
MT1 / Cathode

A

A

e

T ‘
0.63
16.0) %32

j)_C~ T | = \B

o

(

x .0

*
Cover tape 0.315
P € (5.0) > MT2/ Anode
< 12.99 >
0.512 (13.0) Arbor (330.0)

Dimensions
are in inches
(and millimeters).

Hole Dia.

..................................

Direction of Feed

TO-263 Embossed Carrier Reel Pack (RP) Specifications

Meets all EIA-481-2 Standards

4 0.63%0.157

MT1 / Cathode

(16.0) | (4.0)
— r’ Gate
0.059
W 2 5) DIA

olooooo e sdd®®(
4

I
-

*
Cover tape

MT2/ Anode

12.99 >
(330.0) »

A

0.512 (13.0) Arbor

Hole Dia. Dimensions

are in inches
(and millimeters).

1.01
(25.7)

Direction of Feed
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Part Numbering System Part Marking System

Q 60 06 L H4 56

—|: TO-220 AB - (R & L Packages) ~ TO-252AA - (D Package)
DEVICE TYPE ——‘I LEAD FORM DIMENSIONS TO-263 AA — (N Package) TOZ1AA - [V Package)
L : Sensitive Triac xx : Lead Form Option
Q : Triac or Alternistor O % §
(=]
VOLTAGE RATING SENSITIVITY & TYPE s g
40 : 400V Sensitive Triac: QSOOGS z
60 : 600V 3:3mA(Ql, II, Il 1V) T oo
80: 800V 5:5mA (Ql, I, IIl, IV) ! T 1T 1]
K0: 1000V 6 :5 mA (Ql, II, ) |'|| IJ
10 mA (QlIV)
CURRENT —M8M83 8:10 mA (Ql, II, )
06: 6A 20 mA (QlV)
Standard Triac:
4 :25 mA (Ql, I, 1)
PACKAGE TYPE 5 :50 mA (Ql, II, 1)
L : TO-220 Isolated Alternistor Triac:
R : TO-220 Non-Isolated H3 : 10 mA (Ql, II, Il1)
N: TO-263 (D?PAK) H4 : 35 mA (Ql, II, 11l
V:TO-251 (VPAK)
D: TO-252 (DPAK)
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Lxx08xx & Qxx08xx & Qxx08xHx Series A\

Description

8 Amp bi-directional solid state switch series is designed
for AC switching and phase control applications such as
motor speed and temperature modulation controls, lighting
controls, and static switching relays.

Sensitive type devices guarantee gate control in Quadrants
| & IV needed for digital control circuitry.

Standard type devices normally operate in Quadrants | & Il
triggered from AC line.

Alternistor type devices only operate in quadrants |, II, &Il
and are used in circuits requiring high dv/dt capability.

Agency Approval Features & Benefits

e RoHS compliant contact bounce that
create voltage transients

8.0A TRIACs

Agency File Number

e Glass — passivated
®N L Package: E71639 junctions * No contacts to wear out
« Voltage capability up fr\i)r:treacnon of switching
—— to 1000 V events
ain reatures .S . e Restricted (or limited) RFI
urge capability up . )
: generation, depending on
Symbol Value Unit 0100 A activation point of
| 3 A e Electrically isolated sine wave

T(RMS)

Voa/V

DRM

"[-Package” is UL

recognized for 2600Vrms * Requires only a small gate

activation pulse in each
¢ Solid-state switching half-cycle
eliminates arcing or

- 400 to 1000 v

| 5to 50 mA

GT (Q1)

Schematic Symbol

Excellent for AC switching and phase control applications
such as heating, lighting, and motor speed controls.
MT2 o o MT1
G

Applications

Typical applications are AC solid-state switches, light
dimmers, power tools, home/brown goods and white
goods appliances.

Alternistor Triacs (no snubber required) are used in
applications with extremely inductive loads requiring
highest commutation performance.

Internally constructed isolated packages are offered for
ease of heat sinking with highest isolation voltage.
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Absolute Maximum Ratings — Sensitive Triac (4 Quadrants)

Symbol Parameter
. Lxx08Ly T, =80°C
[ RMS on-state current (full sine wave) 8 A
Lxx08Ry / Lxx08Vy / Lxx08Dy T, =856°C
| Non repetitive surge peak on-state current f=50Hz t=20ms 65 A
TSM (full cycle, T, initial = 25°C) f= 60 Hz t=16.7 ms 35
17t 12t Value for fusing t,=83ms 26.5 A’s
) Critical rate of rise of on-state current o
di/dt ls = 50mA with 0.1 rise time f=120Hz T,=mo*c 70 Alus
[F— Peak gate trigger current t,< 10 us T,=110°C 1.6 A
Pouw Average gate power dissipation T,=110°C 0.4 W
- Storage temperature range -40 to 150 °C
T, Operating junction temperature range -40 to 110 °C

Note: xx = voltage, y = sensitivity

Absolute Maximum Ratings — Standard Triac

Symbol Parameter Value Unit
. Qxx08Ry / Qxx08Ny T.=95°C
[ RMS on-state current (full sine wave) 8 A
Qxx08Ly T, =90°C
| Non repetitive surge peak on-state current f=50Hz t=20ms 83 A
TSM (full cycle, T, initial = 25°C) f =60 Hz t=16.7 ms 100
12t 12t Value for fusing t = 8.3 ms 41 A’s
. Critical rate of rise of on-state current .
di/dt l¢ = 200mA with < 0.1ps rise time f="120Hz T,=125°C 70 Alus
ts 10 us;
[ Peak gate trigger current T,=125°C 1.8 A
|GT STGTM
Peu Average gate power dissipation T,=125°C 0.5 W
- Storage temperature range -40 to 150 °C
T, Operating junction temperature range -40 to 125 °C
Note: xx = voltage, y = sensitivity
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Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.



¥4 Littelfuse

Expertise Applied | Answers Delivered

Absolute Maximum Ratings — Alternistor (3 Quadrants)

Teccor® brand Thyristors
8 Amp Sensitive, Standard & Alternistor (High Commutation) Triacs

Symbol Parameter
Qxx08LHy T, =90°C
[ RMS on-state current (full sine wave) Qxx08RHy / Qxx08NHy T _gsec 8 A
Qxx08VHy / Qxx08DHy ¢
Qxx08VHy / 80
Qxx08DHy
f =50 Hz t=20ms Qxx08LHy / 7
Qxx08RHy / 83 f&’
| Non repetitive surge peak on-state current Qxx08NHy A =
TSM (full cycle, T, initial = 25°C) Qxx08VHy / - =
Qxx08DHy <
f=60Hz t=16.7ms Qxx08LHy / °.
Qxx08RHy / 100 o
Qxx08NHy
Qxx08VHy / 30
Qxx08DHy
17t 1t Value for fusing t,=83ms Qxx08LHy / A’s
Qxx08RHy / 41
Qxx08NHy
di/dt Critical rate of rise of on-state current f=120Hz T,=1256°C 70 Alus
Qxx08VHy / 16
Qxx08DHy '
[ Peak gate trigger current t'l’ Sl? HS: T,=125°C Qxx08LHy / A
orT e Qxx08RHy / 2.0
Qxx08NHy
3 Qxx08VHy /
lgr=10mA Qxx08DHy 0.4
Pouw Average gate power dissipation T,=125°C Qxx08LHy / W
ler=35mA Qxx08RHy / 0.5
Qxx08NHy
Tstg Storage temperature range -40 to 150 °C
T, Operating junction temperature range -40 to 125 °C

Note: xx = voltage, y = sensitivity

Electrical Characteristics (T, = 25°C, unless otherwise specified) — Sensitive Triac (4 Quadrants)

Test Conditions Quadrant Lxx08x6 Lxx08x8

¢ V, =12V R =60Q Y 1 2

o ALL MAX. 1.3

oo Vo =Vpaw B =3.3kQ T =110°C ALL MIN. 0.2
I [, = 100mA MAX. 10 20 mA
dv/dt V.=V Gate O T =100°C 400V TYP 30 40 V/
\ = ate Open T, = & Z s

R pen 600V 20 30 g

(dv/dt)c (di/dtlc = 4.3 A/ms T, = 110°C TYP 2 2 V/us
ot lo = 100mA PW = 16ps | = 11.3 A(pk) TYP 3.0 3.2 us

Note: xx = voltage, x = package, y = sensitivity

©2008 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.

77

Lxx08xx & Qxx08xx & Qxx08xHx Series



Teccor® brand Thyristors . o
8 Amp Sensitive, Standard & Alternistor (High Commutation) Triacs % I'Itte""se

Expertise Applied | Answers Delivered

Electrical Characteristics (T, = 25°C, unless otherwise specified) — Standard Triac

Test Conditions Quadrant Qxx80x5
| I =1 =1l MAX. 25 50 mA
GT V, =12V R =60Q \% TYP 50 75
- I =1 =1l MAX. 1.3
- Vp =Voauw B =33kQ T =125°C ALL MIN. 0.2
I I, =200mA MAX. 50 50 mA
400V 150
600V 125
dv/dt Vp =Vporu Gate Open T, = 125°C MIN. V/us
800V 100
1000V 80
(dv/dt)c (di/dtic = 4.3 A/ms T, = 125°C TYP 4 4 V/us
it lg = 100mA PW = 15us I = 11.3 A(pk) TYP 3.0 3.0 us

Symbol Test Conditions Quadrant Qxx08xH3 | Qxx08xH4 Unit
lor = 1= MAX. 10 35 mA
VD=12V RL=GOQ
o7 I =11 =1 MAX. 1.3 V
) VD=VDRM RL=3.3 kQ TJ=125°C I =M=l MIN. 0.2 V
|H |T = 100mA MAX. 15 35 mA
400V 75 400
Qxx08LHy / 600V 50 300
Qxx08RHy /
Qxx08NHy 800V 200
1000V 100
dv/dt Vp =Vpau Gate Open T, = 125°C MIN. V/us
400V 75 450
Qxx08VHy / 600V 50 350
1000V 150
(dv/dt)c (di/dt)c = 4.3 A/ms T, = 125°C MIN. 20 25 V/us
tgt |G = 100mA PW = 15us |T = 11.3 A(pk) TYP 4.0 4.0 us
Note : xx = voltage, x = package, y = sensitivity
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Static Characteristics

Symbol Test Conditions
Vi, = 11.3A t =380 us MAX. 1.60 %
T, =25°C 400 - 600V 20 pA
Lxx08xy
T, =110°C 400 - 600V 0.5 mA
T, =25°C 400 - 1000V 50 HA
Qxx08xy T, =125°C 400 - 800V 2 ”
| mA
IDRM Vo = Varu T,=100°C 1000V MAX. 3 2
e 400 - 800V 10 &
T =25°C A ™
1000V 20
Qxx08xHy g
T, =125°C 400 - 800V 2 =]
mA 00
T,=100°C 1000V 3

Thermal Resistances

Symbol Parameter Value Unit
L/Qxx08Ryy / 15
L/Qxx08Nyy
Ryug Junction to case (AC) L/Qxx08Lyy 23 °C/W
L/Qxx08Vyy 2.1
L/Qxx08Ryy 45
Reun Junction to ambient L/Qxx08Lyy 50 °C/W
L/Qxx08Vyy 64

Note: xx = voltage, x = package, y = sensitivity, yy = type & sensitivity

Figure 2: Normalized DC Gate Trigger Current for

Figure 1: Definition of Quadrants

All Quadrants vs. Junction Temperature

ALL POLARITIES ARE REFERENCED TO MT1
MT2 POSITIVE 85
MT2 (Positive !'-l_alf Cycle) MT2 50
t .
(S e ) gy S’u'-,, 25 \
GATE GATE 5 & \
- " \
v MT1 MT1 e 20 \
= = .
REF REF ‘s 15
| all |al N ° N
6T Qi Qv er § 10 N
MT2 MT2 : ~——_
v v 0s —
) gt ) lgr
GATE GATE
I 0.0
o MT1 MT1 -65 -40 -15 10 35 60 85 110 125
= - = i - ©
REF MT2 NEGATIVE REF Junction Temperature (T )- °C
(Negative Half Cycle)

Note: Alternistors will not operate in QIV
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Figure 3: Normalized DC Holding Current
vs. Junction Temperature

¥4 Littelfuse
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Figure 4: Normalized DC Gate Trigger Voltage for
All Quadrants vs. Junction Temperature
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Figure 5: Power Dissipation (Typical)

vs. RMS On-State Current

Figure 6: Maximum Allowable Case Temperature

vs. On-State Current (Sensitive Triac)
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Dimensional Drawings
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Figure 7: Maximum Allowable Case Temperature

Figure 8: On-State Current vs. On-State Voltage

vs. On-State Current (Standard / Alternistor Triac)

(Typical)

RMS On-State Current (I ;) - Amps
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On-State Current (i;) - Amps

Note: xx = voltage, x = package, y = sensitivity, yy = type & sensitivity
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Figure 9: Maximum Allowable Ambient Temperature vs. On-

120

0.0 0.2 0.4 0.6 0.8 1.0 1.2 14 1.6 18

RMS On-State Current (1. ) - Amps

TIRMS)

CURRENT WAVEFORM: Sinusoidal
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© 100 ANGLE: 360
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=G L/Qxx08Lyy
< g L/Qxx08Ryy
g £ 0 \ \/
ER N Y 7
=
é £ L/QxxX08Vyy \ (&
2
5 40 \\ s
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o
co

Figure 10: Surge Peak On-State Current vs. Number of Cycles

100 -
— UL
— L/Qxx08Ryy SUPPLY FREQUENCY: 60 Hz Sinusoidal
L/Qxx08Lyy L.
3 I~ L/Qxx08Nyy LOAD: Resistive
— | RMS On-State Current: [I, ] Maximum Rated
o~ o
L/Qxx08Vyy T —_ Value at Specified Case Temperature
L/Qxx08Dyy ===~
.\\ Notes:
\\\~ 1. Gate control may be lost during and immediately
0 T following surge current interval.

2. Overload may not be repeated until junction
temperature has returned to steady-state

Peak Surge (Non-Repetitive)
On-State Current (I ;) - Amps

rated value.
1
1 10 100 1000
Surge Current Duration- Full Cycles
Note: xx = voltage, x = package, y = sensitivity, yy = type & sensitivity
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Reflow Condition

Pb — Free assembly

Pre Heat

-Temperature Min (Ts(min)) 150°C
-Temperature Max (T ) 200°C
-Time (min to max) (t ) 60 — 180 secs

Average ramp up rate (Liquidus Temp)
(T,) to peak

5°C/second max

Tgmax t0 T, - Ramp-up Rate 5°C/second max
-Temperature (T ) (Liquidus) | 217°C

Reflow
-Temperature (t,) 60 - 150 seconds

Peak Temperature (T,)

260+0/—5 °C

Time within 5°C of actual peak
Temperature (tp)

20 - 40 seconds

Ramp-down Rate

5°C/second max

Time 25°C to peak Temperature (T,)

8 minutes Max.

Do not exceed

280°C

Physical Specifications

Terminal Finish 100% Matte Tin-plated

ey LAkt classification 94V-0

UL recognized epoxy meeting flammability

Terminal Material Copper Alloy

Design Considerations

Careful selection of the correct device for the application’s

operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device
rating. Other ways to ensure long life for a power discrete
semiconductor are proper heat sinking and selection of
voltage ratings for worst case conditions. Overheating,
overvoltage (including dv/dt), and surge currents are

the main killers of semiconductors. Correct mounting,

soldering, and forming of the leads also
against component damage.

Lxx08xx & Qxx08xx & Qxx08xHx Series

help protect

— tp
ﬂ TP i 1
o
ERL ¢
E TS I L 1
g- (max)
Ramp-dowi
£ [Preheat]
o
S(min)
s
25
time to peak temperature——»i Time =>

Environmental Specifications

AC Blocking (V,

DRM)

Specifications and Conditions

MIL-STD-750, M-1040, Cond A Applied
Peak AC voltage @ 125°C for 1008 hours

Temperature Cycling

MIL-STD-750, M-1051,
100 cycles; -40°C to +150°C; 15-min
dwell-time

Temperature/
Humidity

EIA /JEDEC, JESD22-A101
1008 hours; 320V - DC: 85°C; 85%
rel humidity

High Temp Storage

MIL-STD-750, M-1031,
1008 hours; 150°C

Low-Temp Storage

1008 hours; -40°C

Thermal Shock

MIL-STD-750, M-1056

10 cycles; 0°C to 100°C; 5-min dwell-
time at each temperature; 10 sec (max)
transfer time between temperature

Autoclave

EIA / JEDEC, JESD22-A102
168 hours (121°C at 2 ATMs) and
100% R/H

Resistance to

MIL-STD-750 Method 2031

Solder Heat
Solderability ANSI/J-STD-002, category 3, Test A
Lead Bend MIL-STD-750, M-2036 Cond E

©2008 Littelfuse, Inc.
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Dimensions — TO-220AB (R-Package) — Non-Isolated Mounting Tab Common with Center Lead

T, MEASURING POINT AREA (REF) 0.17 IN? = ato
-0 —f , Dimensio
ETA 4 - Ca) a a
MT2
T [ A 0.380 0.420 9.65 10.67
= @ B 0.105 0.115 2.67 2.92
¢ [13.36]
o i / 25 C 0.230 0.250 5.84 6.35
o] D 0.590 0.620 14.99 15.75
l E 0.142 0.147 3.61 373 n
P \ N ] NoTCHIN F 0.110 0.130 2.79 3.30 2
b ! GATE LEAD -
‘ J‘ T G 0.540 0575 13.72 14.61 -
¢ J il H 0.025 0.035 0.64 0.89 :
L
" J 0.195 0.205 4.95 5.21 o
. ] K 0.095 0.105 2.41 267 0
EJ J N Note: Maximum torque to L 0.060 0.075 1.52 1.91
—— M = H i
wTT Tz GATE e o o na b M 0.085 0.095 2.16 2.41
N 0.018 0.024 0.46 061
0 0.178 0.188 452 478
P 0.045 0.060 114 152
R 0.038 0.048 0.97 122

Dimensions — TO-220AB (L-Package) — Isolated Mounting Tab

T, MEASURING POINT AREA (REF) 0.17 IN? i ot
0 —f D e O
ETA “ L s “[.sal;g]” a a
T A 0.380 0.420 9.65 10.67
%%?/ @ ‘ B 0.105 0.115 2.67 2.92
c [13.36]

b u / 526 © 0.230 0.250 5.84 6.35
o] D 0.590 0.620 14.99 15.75

l E 0.142 0.147 3.61 .78

T T [ F 0.110 0.130 2.79 3.30
= ‘ J‘ G 0.540 0575 13.72 14.61
J I f H 0.025 0.035 0.64 0.89

L

" J 0.195 0.205 4.95 5.21

R K 0.095 0.105 2.41 2.67
K—‘ N J ~ Note: Maximum torque to L 0.060 0.075 1.52 1.91

J vk be applied to mounting tab : : : :

MT1 MT2 GATE is 8 in-Ibs. (0.904 Nm). M 0.085 0.095 2.16 2.41

N 0.018 0.024 0.46 0.61

(0] 0.178 0.188 4.52 4.78

P 0.045 0.060 1.14 1.52

R 0.038 0.048 0.97 1.22
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Dimensions — TO-263AA (N-Package) — D?-PAK Surface Mount

T, MEASURING POINT

T [T

AREA: 0.1 INZ

-

T / [7])11 [sjﬂ A 0.360 0.370 9.14 9.40
A l B 0.380 0.420 9.65 10.67

J | C 0.178 0.188 452 4.78

VT 1o O D 0.025 0.035 0.64 0.89
L % ‘ . % % E 0.045 0.060 114 152
H e — F 0.060 0.075 152 191

G 0.095 0.105 2.41 2.67

L H 0.092 0.102 2.34 2.59

J 0.018 0.024 0.46 0.61

K 0.090 0.110 2.29 2.79
s 0.590 0.625 14.99 15.88

v 0.035 0.045 0.89 114

U 0.002 0.010 0.05 0.25

W 0.040 0.070 1.02 1.78

T. MEASURING POINT AREA: 0.040 IN? a ate

D e O
o E;[ ] ~ L5l . .
' o ‘ - A 0.040 0.050 1,02 127
A J | | AN B 0.235 0.245 5.97 6.22
T \ \ \ \ \ [esa C 0.350 0.375 8.89 9.53
B 5 1 1 D 0.205 0213 5.21 5.41
i | il E 0.255 0.265 6.48 6.73
T = F 0.027 0.033 0.69 0.84
Lol G 0.087 0.093 2.21 2.36
H 0.085 0.095 2.16 2.41
L | 0.176 0.184 4.47 467
i urz) et | J 0.018 0.023 0.46 0.58
. K 0.038 0.044 0.97 112
1 — L 0.018 0.023 0.46 0.58
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Dimensions — TO-252AA (D-Package) — D-PAK Surface Mount

E
- D jﬁTCMEASURING POINT [52-§§] -

P

\

m—T)«

< n
|
|

c ﬁ MT2 @ H N
GATE i
M [T AREA: 0.040 IN® ()
: <
' E
Inches Millimeters

Dimension <
| Min | Max | Min | Max o
Pad Layout for TO-252AA (D-Package) A 0.040 0.050 1.02 127 ©

[e71] B 0.235 0.245 5.97 6.22

s c 0.106 0.113 2.69 2.87

D 0.205 0.213 5.21 5.41

[ert] E 0.255 0.265 6.48 6.73

F 0.027 0.033 0.69 0.84

1.60 Y G 0.087 0.093 2.21 2.36

[.oeaj == A

I I [180] H 0.085 0.095 2.16 2.41

o7 [ 0.176 0.184 4.47 4.67

(3] B [460] J J 0.018 0.023 0.46 0.58

K 0.038 0.044 0.97 1.12

L 0.018 0.023 0.46 0.58

M 0.000 0.004 0.00 0.10

N 0.021 0.027 0.53 0.69

(@) 0° 5° 0° 5°
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Product Selector

Voltage (xx) Gate Sensitivity Quadrants

Part Number Package
400V | 600V | 800V

Lxx08L6 X X 5 mA 10 mA Sensitive Triac TO-220L
Lxx08D6 X X 5 mA 10 mA Sensitive Triac TO-252 D-PAK
Lxx08R6 X X 5mA 10mA Sensitive Triac TO-220R
Lxx08V6 X X 5 mA 10 mA Sensitive Triac TO-251 V-PAK
Lxx08L8 X X 10 mA 20 mA Sensitive Triac TO-220L
Lxx08D8 X X 10 mA 20 mA Sensitive Triac TO-252 D-PAK
Lxx08R8 X X 10mA 20mA Sensitive Triac TO-220R
Lxx08V8 X X 10 mA 20 mA Sensitive Triac TO-251 V-PAK
Qxx08RH3 X X 10 mA Alternistor Triac TO-220R
Qxx08VH3 X X 10 mA Alternistor Triac TO-251 V-PAK
Qxx08DH3 X X 10 mA Alternistor Triac TO-252 D-PAK
Qxx08L4 X 25 mA Triac TO-220L
Qxx08R4 X 25 mA Triac TO-220R
Qxx08N4 X 25 mA Triac TO-263 D2-PAK
Qxx08LH4 X X X X 35 mA Alternistor Triac TO-220L
Qxx08RH4 X X X X 35 mA Alternistor Triac TO-220R
Qxx08VH4 X X X X 35 mA Alternistor Triac TO-251 V-PAK
Qxx08DH4 X X X X 35 mA Alternistor Triac TO-252 D-PAK
Qxx08NH4 X X X X 35 mA Alternistor Triac TO-263 D2-PAK
Qxx08L5 X X X 50 mA Triac TO-220L
Qxx08Rb5 X X X 50 mA Triac TO-220R
Qxx08N5 X X X 50 mA Triac TO-263 D%PAK

Packing Options

Part Number Marking Weight Packing Mode Base Quantity
L/Qxx08L/Ryy L/Qxx08L/Ryy 229 Bulk 500
L/Qxx08L/RyyTP L/Qxx08L/Ryy 224 Tube Pack 500
Qxx08NyyTP Qxx08Nyy 1649 Tube 500
Qxx08NyyRP Qxx08Nyy 1649 Embossed Carrier 500
L/Qxx08DyyTP L/Qxx08Dyy 0.3g Tube 750
L/Qxx08DyyRP L/Qxx08Dyy 0.3¢g Embossed Carrier 2500
L/Qxx08VyyTP L/Qxx08Vyy 049 Tube 750

Note: xx = voltage, x = package, y = sensitivity, yy = type & sensitivity

Lxx08xx & Qxx08xx & Qxx08xHx Series
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TO-252 Embossed Carrier Reel Pack (RP) Specifications

Meets all EIA-481-2 Standards

MT1 / Cathode

*
Cover tape MT2/ Anode

0.512 (13.0) Arbor

Hole Dia. Dimensions

are in inches
(and millimeters).

0.64
(16.3)

Direction of Feed

TO-263 Embossed Carrier Reel Pack (RP) Specifications

Meets all EIA-481-2 Standards

40639 0.157
(16.0) (4.0
— Gate
0.059
(1.5) DIA
MT1 / Cathode
T x booeooloeeodded
0.945 0.827 * \ X ‘ IHHH‘
(24.0) (21.0) / @ @ l ‘ S
¢ \ \
* Cover tape
MT2/ Anode

0.512 (13.0) Arbor

Hole Dia. Dimensions

are in inches
(and millimeters).

1.01
(25.7)

Direction of Feed
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Part Numbering m Part Marking System

Q6008L556 TO-220 AB — (R & L Packages) ~ TO-252AA - (D Package)
TO-263 AA - (N Package) TO-251AA - (V Package)
DEVICE TYPE

LEAD FORM DIMENSIONS
L : Sensitive Triac xx : Lead Form Option
Q : Triac or Alternistor O -

|

VOLTAGE RATING SENSITIVITY & TYPE Q6008L5 <
40 : 400V Sensitive Triac: O &
60 : 600V 6:5mA (Ql, II, Ill) T yooxx %
80: 800V 10 mA (QIV)
KO : 1000V 8:10 mA (Ql, II, 1l
20 mA (QIV)
Standard Triac:
CURRENT —— 4:25mA (Ql, II, 1l
08: 8A 5:50 mA (Ql, II, ll)
Alternistor Triac:
H3 :10 mA (Ql, II, IIl)
H4 :35 mA (Ql, II, IIl)

SA80091

— PACKAGE TYPE

: TO-220 Isolated

: TO-220 Non-Isolated
: TO-263 (D?PAK)

: TO-251 (VPAK)

: TO-252 (DPAK)

o<zxr

Lxx08xx & Qxx08xx & Qxx08xHx Series 88 ©2008 Littelfuse, Inc.
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QOxx10xx & QOxx10xHx Series

Description

10 Amp bi-directional solid state switch series is designed
for AC switching and phase control applications such as

@ motor speed and temperature modulation controls, lighting
controls, and static switching relays.

Standard type devices normally operate in Quadrants | & |l
[ triggered from AC line.

Features & Benefits

10.0 A TRIACs

e RoHS Compliant e Solid-state switching

o Glass — passivated eliminates arcing or
: . contact bounce that
junctions

create voltage transients
Agency Approval e \/oltage capability up to
gency App g P yup e No contacts to wear

1000V out from reaction of

Agency File Number

e Surge capability up to switching events
: 120 A ! .
A L Package: E71639 e Restricted (or limited) RFI
e Electrically isolated generation, depending on
package “L - Package” activation point sine wave
2500Vrms
Symbol Value Unit
s 10 A Applications
Vor/ Veaw 400 to 1000 v Alternistor type devices are used in applications requiring
lsran 25 to 50 mA high commutation performance such as controlling

inductive loads. Isolated packages are offered with internal
construction, having the case or mounting tab electrically

Schematic Symbol isolated from the semiconductor chip.

MT2 @ MT1
G
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Absolute Maximum Ratings — Standard Triac

Qxx10Ry/ T —95°C
o i Qxx10N c-
[ RMS on-state current (full sine wave) W 10 A
Qxx10Ly T, =90°C
| Non repetitive surge peak on-state current f=50Hz t=20ms 100 A
TSM (full cycle, T, initial = 25°C) f= 60 Hz t=16.7 ms 120
17t 12t Value for fusing t,=8.3ms 60 A’s
) Critical rate of rise of on-state current _ _ o
difdt |, = 200mA with < 0.1yis rise time f=120Hz T,=125°C 70 Alus
[ Peak gate trigger current tf S!? Hs T,=125°C 1.8 A
GT — 'GTM
Pew Average gate power dissipation T,=125°C 0.5 W
. Storage temperature range -40 to 150 °C
T, Operating junction temperature range -40 to 125 °C

Absolute Maximum Ratings — Alternistor Triac (3 Quadrants)

Symbol Parameter Value Unit
Qxx10LHy T, =90°C
[ — RMS on-state current (full sine wave) Qxx10RHy/ T 95°C 10 A
Qxx10NHy ©=
| Non repetitive surge peak on-state current f=50Hz t=20ms 110 A
TSM (full cycle, T, initial = 25°C) f=60Hz t=16.7 ms 120
1%t 12t Value for fusing t = 8.3 ms 60 A’s
di/dt Critical rate of rise of on-state current f=120Hz T,=125°C 70 Alus
lamm Peak gate trigger current tID Sg? HS T,=125°C 2.0 A
GT — GTM
Pouw Average gate power dissipation T,=125°C 0.5 W
st Storage temperature range -40 to 150 “C
T, Operating junction temperature range -40 to 125 °C

v, 1= MAX. 13
Ve, Vo=V, R =33kQT =125°C ALL MIN. 0.2
l, I, = 200mA MAX. 35 50 mA
400V 150 225
i V. =V, Gate Open T, = 125°C 600V i 100 200 Vs
800V 75 175
Vp = Voau Gate Open T, = 100°C 1000V 50 150
(dv/dt)c (di/dt)c = 5.4 A/ms T, = 125°C TYR 2 4 V/us
t, l, =2 xIGT PW = 15ps I, = 14.1 A(pk) TYP 3.0 3.0 us
Note: xx = voltage, x = package, y = sensitivity
Qxx10xx & Qxx10xHx Series 20 ©2008 Littelfuse, Inc.
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Teccor® brand Thyristors
10 Amp Standard & Alternistor (High Communitation) Triacs

Electrical Characteristics (T, = 25°C, unless otherwise specified) — Alternistor Triac (3 Quadrants)

Test Conditions Quadrant
ler =11 =11l MAX. 50 mA
V,=12V R =60Q
Vv, [ MAX. 1.3
- V, =V, R =33kQ T, =125°C =11 =11l MIN. 0.2 Vv
L, I, = 100mA MAX. 50 mA
400V 750 3
it V, =V, Gate Open T, = 125°C 600V - 650 Ve E
800V 500 =
Vp = Voau Gate Open T, = 100°C 1000V 300 <
(dv/dtic | (di/dtlc = 5.4 A/ms T, = 125°C TYP 30 V/us =}
it lg =2 xIGT PW =15ps I = 14.1 A(pk) TYP 4.0 us 2

Static Characteristics

Test Conditions

Vo, Iy = 14.1A t =380 pis MAX. 160 v
T = 25°C 400 - 600V 10 uA

:EE:AA Vo = Ve, T = 125°C 400 - 800V MAX. 2 -,
T, = 100°C 1000V 3

Thermal Resistances

Symbol Parameter
Qxx10Ryy/ 13
Ryug Junction to case (AC) et °C/W
Qxx10Lyy 2.6
Qxx10Ryy 45
Roual Junction to ambient (AC) °C/W
Qxx10Lyy 50

Note: xx = voltage, x = package, y = sensitivity, yy = type & sensitivity
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Figure 2: Normalized DC Gate Trigger Current for
All Quadrants vs. Junction Temperature

Figure 1: Definition of Quadrants

ALL POLARITIES ARE REFERENCED TO MT1

MT2 POSITIVE 0

MT2 (Positive _I'-I_alf Cycle)
A

MT2

-) laT ) gy 3.0

GATE GATE

=25°C)

b MT1 £
¢ * MT1 = 0 N
REF REF % \
- al al " -
et Qv eT s \
MT2 am a MT2 2 o N~
5
©
U o \\
GV lgr (+) 1
GT
GATE GATE
‘|_r ﬂ 0.0
MT1 MT1 -65 -40 -15 10 35 60 85 110 +125
i - = Junction Temperature (T ) - °C
REF MT2 NEGATIVE REF P J

(Negative Half Cycle)

Note: Alternistors will not operate in QIV

Figure 3: Normalized DC Holding Current Figure 4: Normalized DC Gate Trigger Voltage for
vs. Junction Temperature All Quadrants vs. Junction Temperature
4.0 2.0
o [
g 30 ,I:Q 15
i n
= =
:; \ 5 \
~ 20 AN 2 1.0
- \ 5 T
o >
(=] u—
i ™~ : ~
\\ =
T -3
\\
0.0 0.0
-65 -40 -15 10 35 60 85 110 +125 65 -40 .15 10 35 60 85 110 +125
Junction Temperature (T,) - °C Junction Temperature (T ) - °C

Figure 5: Power Dissipation (Typical) Figure 6: Maximum Allowable Case Temperature
vs. RMS On-State Current vs. On-State Current (Sensitive Triac)

12 130
S 1 / g 120 \
£ / H \
— [ ~
@ a 110 Qxx10Ryy
a s / E \\ Qxx10Nyy
58 = N
R g Q10 ~N
£3 ¢ / S —1  oxxloLyy
8 2E 4
8 3 2
? 3 3
co 4 2 80
° H
% CURRENT WAVEFORM: Sinusoidal ﬁ
5 2 LOAD: Resistive or Inducti = 70
é CONDUCTION ANGLE: 360

| | 0
0 T T T 0 2 4 6 8 10 12 14
0 2 4 6 8 10 12
RMS On-State Current [, ...1- AMPS RMS On-State Current [l ;] - AMPS
Qxx10xx & Qxx10xHx Series 92 ©2008 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.



. 5 Teccor® brand Thyristors
% Littelfuse 10 Amp Standard & Alternistor (High Communitation) Triacs

Expertise Applied | Answers Delivered

Figure 7: Maximum Allowable Ambient Temperature Figure 8: On-State Current vs. On-State Voltage
vs. On-State Current (Typical)
120 20
N [ /
°® 110 NG CURRENT WAVEFORM: Sinusoidal | w 18 /
5 N LOAD: Resistive or Inductive CONDUCTION H /
5 100 N ANGLE: 360° 8w 6 [ =259
5 N FREE AIR RATING - NO HEATSINK §& e /
g o \\ ES 1 /
.'1.’ 80 \& E 2 / /
€ Qxx10LH =
29 \k Qxx10RHY § g 10
i NG / a
i e~ N o3 / <
xx10Ry 5 ©
T e N\ od ° <
H \\ & 4 o
= 40 ‘B I_
\ o
H 30 \ [ 2 /
L O o N RS N I R SR I ~N 0 <
20 07 0.8 0.9 1.0 1.1 1.2 1.3 14 (=)
00 02 04 06 08 10 12 14 16 8 20 Positive or Negative Instantaneous On-State Voltage 9
RMS On-State Current [l 1- AMPS (V,) - Volts =)
T(RMS) T -

Figure 9: Surge Peak On-State Current vs. Number of Cycles

1000 . .
- SUPPLY FREQUENCY: 60 Hz Sinusoidal
§ LOAD: Resistive
g RMS On-State Current: [l - Maximum Rated
P Value at Specified Case Temperature
& 100 Notes:
% = 1. Gate control may be lost during and immediately
2 2 —~ L] following surge current interval.
3 5 s < 2. Overload may not be repeated until junction
Q T—
&= S temperature has returned to steady-state
e L rated value.
6= 10
£
0
2
3
7]
£
©
d’
o
1
1 10 100 1000
Surge Current Duration - Full Cycles
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Soldering Parameters

Reflow Condition Pb — Free assembly ﬂ T _.i tp E‘_
P
-Temperature Min (Ts(min)) 150°C o
Pre Heat |-Temperature Max (T ) 200°C 2 T | ¢, )
(1]
-Time (min to max) (t,) 60 — 180 secs g Tsmay
g' Ramp-dowi
Average ramp up rate (Liquidus Temp) . o [Prehent]
T ) to peak 5°C/second max e
(T)top Tsmin)
Tgmax t0 T, - Ramp-up Rate 5°C/second max ts
-Temperature (T ) (Liquidus) | 217°C
Reflow 25 p—— "
-Temperature (t,) 60 — 150 seconds ime to peak temperature————> Time —>
Peak Temperature (T,) 26095 °C

Time within 5°C of actual peak

Temperature (tp) 20 - 40 seconds

Ramp-down Rate 5°C/second max

Time 25°C to peak Temperature (T,) 8 minutes Max.

Do not exceed 280°C

Environmental Specifications

Test Specifications and Conditions
MILSTD-750, M-1040, Cond A Applied
Peak AC voltage @ 125°C for 1008 hours
MILSTD-750, M-1051, 100 cycles; -40°C
to +150°C, 15-min dwell-time
EIA/JEDEC, JESD22-A101 1008 hours;
320V - DC: 85°C; 85% rel humidity
MIL-STD-750, M-1031,

1008 hours; 150°C

1008 hours; -40°C

MIL-STD-750, M-1056 10 cycles; 0°C

Physical Specifications

Terminal Finish 100% Matte Tin-plated

AC Blocking

UL recognized epoxy meeting flammabilty

e 7 LB E] classification 94V-0.

Temperature Cycling

Temperature/

Terminal Material Humidity

Copper Alloy

High Temp Storage

Low-Temp Storage

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device
rating. Other ways to ensure long life for a power discrete
semiconductor are proper heat sinking and selection of
voltage ratings for worst case conditions. Overheating,
overvoltage (including dv/dt), and surge currents are

the main killers of semiconductors. Correct mounting,
soldering, and forming of the leads also help protect
against component damage.

Qxx10xx & Qxx10xHx Series

Thermal Shock

to 100°C; 5-min dwell time at each
temperature; 10 sec (max) transfer time
between temperature

Autoclave

EIA/JEDEC, JESD22-A102 168 hours
(121°C at 2 ATMs) and 100% R/H

Resistance to

MIL-STD-750 Method 2031

Solder Heat
Solderability ANSI/J-STD-002, category 3 Test A
Lead Bend MILSTD-750, M-2036 Cond E

©2008 Littelfuse, Inc.
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Dimensions — TO-220AB (R-Package) — Non-Isolated Mounting Tab Common with Center Lead

T, MEASURING POINT o AtA
0 813 D e 0
”ETA / TA]*P -~ [.3zu] — a a
T %?/ onnen @ [ A 0.380 0.420 9.65 10.67
¢ 17 in2 ; [1336]
8 i B ey B 0.105 0.115 2.67 2.92
™ 7017
276 @ 0.230 0.250 5.84 6.35
- ‘ D 0.590 0.620 14.99 15.75
L ‘ NOTCH\NGATELEAD/ E 0142 0147 3.61 373 m
‘ ‘ TO ID. NON-ISOLATEDTAB o
J il R F 0.110 0.130 2.79 3.30 -4
L —-—
H G 0.540 0.575 13.72 14.61 oc
) EJJ . {]‘ H 0.025 0.035 0.64 0.89 :
J Ml Note: Maximum torque to J 0.195 0.205 4.95 5.21
MTT T2 GATE be applied to mounting tab °.
is 8 in-Ibs. (0.904 Nm). K 0.095 0.105 2.41 2.67 (=)
L 0.060 0.075 152 191 =
M 0.085 0.095 2.16 2.41
N 0.018 0.024 0.46 0.61
(0] 0.178 0.188 4.52 4.78
P 0.045 0.060 1.14 1.52
R 0.038 0.048 0.965 1.22

Dimensions — TO-220AB (L-Package) — Isolated Mounting Tab

T, MEASURING POINT Millimeters
oe . / ] Dimension = | =
. ' 4—‘}? .320
& \JEE / G} [ A 0.380 0.420 9.65 10.67
ﬁ AREA (REF)
IS 047 in —l ] [r3se] B 0.105 0.115 2.67 2.92
™ [ C 0.230 0.250 5.84 6.35
276
l D 0.590 0.620 14.99 15.75
JT \ | E 0.142 0.147 3.61 3.73
P )
M F 0.110 0.130 2.79 3.30
R
i G 0.540 0.575 13.72 14.61
H H 0.025 0.035 0.64 0.89
S EJJ vl J 0.195 0.205 4.95 5.21
Note: Maximum torque to
it MJT2 ate - M= be applied to mounting tab K 0.095 0.105 2.41 2.67
s 8 inos. (0.904 Nim). L 0.060 0.075 1.52 191
M 0.085 0.095 2.16 2.41
N 0.018 0.024 0.46 0.61
(0] 0.178 0.188 4.52 4.78
P 0.045 0.060 1.14 1.52
R 0.038 0.048 0.965 122
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Dimensions — TO-263AA (N-Package) — D?-PAK Surface Mount

T, MEASURING POINT

T [ .

Dimension

«
T / 1 E_sj;g A 0.360 0.370 9.14 9.40
i J B 0.380 0.420 9.65 10.67
L J C 0.178 0.188 452 4.78
T i % % . % D 0.025 0.035 0.64 0.89
L e E 0.045 0.060 114 152
F 0.060 0.075 152 1.91
G 0.095 0.105 2.41 267
H 0.092 0.102 234 2,59
J 0.018 0.024 0.46 0.61
K 0.090 0.110 2.29 2.79
- S 0.590 0.625 14.99 15.88
v 0.035 0.045 0.89 114
U 0.002 0.010 0.05 0.25
W 0.040 0.070 1016 178

Product Selector

Voltage (xx) Gate Sensitivity Quadrants
Part Number Package
400V | 600V | 800V | 1000V I=1=1l vV

Qxx10L4 X X X X 25 mA 50 mA Standard Triac TO-220L
Qxx10R4 X X X X 25 mA 50 mA Standard Triac TO-220R
Qxx10N4 X X X X 25 mA 50 mA Standard Triac TO-263 D2-PAK
Qxx10L5 X X X X 50 mA Standard Triac TO-220L
Qxx10R5 X X X X 50 mA Standard Triac TO-220R
Qxx10N5 X X X X 50 mA Standard Triac TO-263 D%PAK
Qxx10LH5 X X X X 50 mA Alternistor Triac TO-220L
Qxx10RH5 X X X X 50 mA Alternistor Triac TO-220R
Qxx10NH5 X X X X 50 mA Alternistor Triac TO-263 D2-PAK

Packing Options

Part Number Marking Packing Mode Base Quantity
Qxx10L/Ryy Qxx10L/Ryy 229 Bulk 500
Qxx10L/RyyTP Qxx10L/Ryy 229 Tube Pack 500
Qxx10NyyTP Qxx10Nyy 1.6 g Tube 500
Qxx10NyyRP Qxx10Nyy 169 Embossed Carrier 500
Note: xx = voltage, yy = type & sensitivity
Qxx10xx & Qxx10xHx Series 9 ©2008 Littelfuse, Inc.
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10 Amp Standa

Teccor® brand Thyristors
rd & Alternistor (High Communitation) Triacs

TO-263 Embossed Carrier Reel Pack (RP) Specifications

Meets all EIA-481-2 Standards

(16.0)

4 0.63%0.157
(

Gate
0.059
(1.5) DIA
J MT1 / Cathode

1.01
(25.7)

T " bolooolooo ave e

0.945 0.827 * \ o s !H”Hw 3
(24.0) (21.0) z : | ‘ g
v \ ! =
* Cover tape I-
MT2/ Anode <
Q
12,99 (=)
0.512 (13.0) Arbor (330.0) =

Hole Dia. Dimensions

are in inches

(and millimeters).

Direction of Feed

Q 60 10 L H5 56

DEVICE TYPE

Q: Triac or Alternistor LEAD FORM DIMENSIONS

xx: Lead Form Option

VOLTAGE RATING
40: 400V SENSITIVITY
60: 600V Standard Triac:
80: 800V 4:25mA (Ql, 11, 1T
KO0: 1000V 50 mA (QIV)
5:50 mA (Ql, II, 111
Alternistor Triac:
CURRENT RATING Ty
10 10A H5: 50mA (Ql, I, 111)
PACKAGE TYPE

L: TO-220 Isolated
R: TO-220 Non-Isolated
N: TO-263 (D? Pak)

©2008 Littelfuse, Inc.
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Part Marking System

TO-220 AB & TO-263AA
(R, L and N Packages)

O

Q6010L5

T YXXXX

i
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Qxx12xHx Series

®N
| Dsscription |

Description

12 Amp bi-directional solid state switch series is designed
for AC switching and phase control applications such as

@ ] motor speed and temperature modulation controls, lighting
controls, and static switching relays.

Alternistor type devices only operate in quadrants |, Il, &l 7]
[ and are used in circuits requiring high dv/dt capability. 2
&
Features & Benefits <
e RoHS Compliant contact bounce that =}
e Glass — passivated create voltage transients ﬁ
junctions e No contacts to wear
. out from reaction of
e \/oltage capability up to .
LGS e 10009\/ P yup switching events
Agency File Number ° Surge Capablllty up to e Restricted (or limited) RFI
120 A generation, depending
A L Package: E71639 on activation point sine
e Electrically isolated wave

"|L-Package” is UL

) e Requires only a small
. recognized for 25600Vrms o .
Main Features 9 gate activation pulse in

e Solid-state switching each half-cycle
Symbol Value Unit eliminates arcing or
IT(RMS) 12 A
VDRM/VRRM 400 to 1000 V Applications
ler @ 10 to 50 mA

Excellent for AC switching and phase control applications
such as heating, lighting, and motor speed controls.

Schematic Symbol Typical applications are AC solid-state switches, light
dimmers, power tools, lawn care equipment, home/brown

goods and white goods appliances.
Alternistor Triacs (no snubber required) are used in
MT2 MT1 C ) . . -
applications with extremely inductive loads requiring
highest commutation performance.
G

Internally constructed isolated packages are offered for
ease of heat sinking with highest isolation voltage.

©2008 Littelfuse, Inc. 99 Qxx12xHx Series
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Absolute Maximum Ratings — Alternistor (3 Quadrants)

Symbol Parameter
Qxx12LHy T, =90°C
| RMS on-state current (full sine wave) 12 A
| Non repetitive surge peak on-state current f=50Hz t=20ms 110 A
TSM (full cycle, T, initial = 25°C) f=60Hz t=16.7 ms 120
17t 12t Value for fusing t = 8.3 ms 60 A’s
di/dt Critical rate of rise of on-state current f=120Hz T,=125°C 70 Alus
[ Peak gate trigger current tF|> SlOI Hs; T,=125°C 2.0 A
GT — GTM

Pew Average gate power dissipation T,=125°C 0.5 W

- Storage temperature range -40 to 150 °C
T Operating junction temperature range -40 to 125 °C

Note: xx = voltage, y = sensitivity

ofe! e onditio Quadra O Q
Iy L= 11— 1l MAX. 10 50 mA
V=12V R =60Q
. =111 MAX. 13 13 v
» V,=V,., R =33kQ T, =125°C ISR MIN 02 0.2 v
I I; = 100mA MAX. 15 50 mA
400V 300 750
V, =V,,, Gate Open T, =125°C 600V 200 650
dv/dt MIN. V/us
800V 150 500
V, =V,,, Gate Open T,=100°C 1000V 150 300
(dv/dt)c (di/dtlc = 6.5 A/ms T = 125°C MIN. 2 30 V/us
’ I, =2xl,, PW=15ps | = 170 Alpk) TYP 4 4 us

Static Characteristics

Symbol Test Conditions Value Unit

Vi Iy = 170A t =380 us MAX. 1.60 V
T,=25°C 400-1000V 10 uA

| 0,

lﬁ:ﬁj Vo = Voru / Varu T,=125°C 400-800V MAX. 2 A
T,=100°C 1000V 3

Thermal Resistances

Symbol Parameter Value Unit
Qxx12RHy 12

Rouc) Junction to case (AC) Qxx12NHy ' °C/W
Qxx12LHy 2.8
. . Qxx12RHy 45

Roua Junction to ambient (AC) Qxx12LHy 90 °C/W

Note: xx = voltage, y = sensitivity

Qxx12xHx Series

100
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Figure 1: Definition of Quadrants

Teccor® brand Thyristors
12 Amp Alternistor (High Communitation) Triacs

Figure 2: Normalized DC Gate Trigger Current for
All Quadrants vs. Junction Temperature

ALL POLARITIES ARE REFERENCED TO MT1

MT2 POSITIVE
MT2 (Positive _|;|_alf Cycle) MT2
O )1
GT
GATE GATE
I
i MT1 MT1
REF REF
- Qll |al +|
GT - GT
MT2 Qlll |Qiv T2
)1 +) 1
GT
GATE GGA[rE
w MT1 MT1
REF MT2 NEGATIVE REF

(Negative Half Cycle)

4.0

25 °C)
w
o

/

Ratio of |__/ IGT (TJ

o

0.0
-65 -40 -15 10 35 60 85 110

Junction Temperature (T ) - C

125

Note: Alternistors will not operate in QIV

Figure 3: Normalized DC Holding Current

vs. Junction Temperature

Figure 4: Normalized DC Gate Trigger Voltage for
All Quadrants vs. Junction Temperature

4.0

3.0

AN

Ratio of I, /1, (T,=25°C)

—

0.0

Junction Temperature (T ) - °C

-65 -40 -15 10 35 60 85 110

+125

20
[0}
o
Q& 15
n
|
=)
-
>L7 \
S 10 ~_
o
>
k3
o —
T 05
o«
0.0
-65 -40 -15 10 35 60 85 110 *125

Junction Temperature (T ) - °C

Figure 5: Power Dissipation (Typical)

vs. RMS On-State Current

Figure 6: Maximum Allowable Case Temperature

vs. On-State Current

12.0 A TRIACs
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1 T T T T 1 130 ‘
CURRENT WAVEFORM: Sinusoidal o
et . =
g ,, | LOAD: or e 2 120 \ Qxx12RH5
2 CONDUCTION ANGLE: 360° 7 1] \\ Qxx12NH5
© [
g / g \<
& v § 1o
[= / [ \
§’ & 8 g z ©100
H 8§
&5 e e Qxx12LAs5
o =
5 36 g E 9
Do’ 3
c = =z
o 4 < g
% £
s, E CURRENT WAVEFORM: Sinusoidal
> é 70 —— LOAD: Resistive or Inductive
< s CONDUCTION ANGLE: 360°
’ 0 2 4 6 8 10 12 14 60 : ‘ ‘
0 2 4 6 8 10 12 14
RMS On-State Current [l .1 -- Amps RMS On-State Current [l ., ] - Amps
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Figure 7: Maximum Allowable Ambient Temperature Figure 8: On-State Current vs. On-State Voltage
vs. On-State Current (Typical)
120 20 7
\\ CURRENTWAVEFORM: Sinusoidal " /
2 10 LOAD: Resistive or Inductive — 3 18 N
2 N CONDUCTION ANGLE: 360 Sw T =25°C /
S 00 AN FREE AIR RATING - No HEAT SINK | £ 16
g N £2
£ 9 ™ £<
5 AN B~
2 =12
£ 80 AN o
50 N Qxx12LH5 S E
5% NG Qxx12RH5 29 10
ELT N 5 5 /
<E K o0 38 /|
© =~ 60 \ 2 8 /
2 NG 5E 6
2 50 o ®
H N £§ 4
2 . N %
e’; \\ [-% 2
s 30 AN . 1
2 07 0.8 0.9 1.0 11 1.2 1.3 14
o 02 04 06 08 0 12 4 618 20 Positive or Negative Instantaneous On-State Voltage
RMS On-State Current [l ., 1 - AMPS (V,) - Volts

Figure 9: Surge Peak On-State Current vs. Number of Cycles

1000
e Supply Frequency: 60Hz Sinusoidal
g Load: Resistive
3 RMS On-State Current [l ;oo - Maximum]
e Rated Value at Specific Case Temperature
©
]
(7]
S 100 Notes:
o 4 1. Gate control may be lost during and immediately
> . .
k= ‘Et = ] following surge current interval.
§; — 2. Overload may not be repeated until junction
= —
e P T temperature has returned to steady-state
£ 10 rated value.
£
d)
2
=
7]
-
©
[
o
1
1 10 100 1000
Surge Current Duration - Full Cycles
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Soldering Parameters

Teccor® brand Thyristors
12 Amp Alternistor (High Communitation) Triacs

Reflow Condition Pb — Free assembly

-Temperature Min (Ts(min)) 150°C
Pre Heat |-Temperature Max (T ) 200°C
-Time (min to max) (t ) 60 — 180 secs

Average ramp up rate (Liquidus Temp) 5°C/second max

(T,) to peak
Tgmax t0 T, - Ramp-up Rate 5°C/second max
-Temperature (T ) (Liquidus) | 217°C
Reflow
-Time (min to max) (t,) 60 - 150 seconds
Peak Temperature (T,) 260+05°C

Time within 5°C of actual peak

Temperature (tp) 20 - 40 seconds

Ramp-down Rate 5°C/second max

8 minutes Max.
280°C

Time 25°C to peak Temperature (T,)

Do not exceed

Physical Specifications

Terminal Finish 100% Matte Tin-plated

UL recognized epoxy meeting flammability

EELH7LAEIELEL classification 94V-0

Terminal Material | Copper Alloy

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device
rating. Other ways to ensure long life for a power discrete
semiconductor are proper heat sinking and selection of
voltage ratings for worst case conditions. Overheating,
overvoltage (including dv/dt), and surge currents are

the main killers of semiconductors. Correct mounting,
soldering, and forming of the leads also help protect
against component damage.

©2008 Littelfuse, Inc.

Specifications are subject to change without notice.
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ﬂ TP i 1
o
ERL ¢
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g- (max)
Ramp-dow!
£ [Preheat]
o
S(min)
s
25
time to peak temperature——»i Time =>

Environmental Specifications

Test

AC Blocking

Specifications and Conditions

MIL-STD-750, M-1040, Cond A Applied
Peak AC voltage @ 125°C for 1008 hours

Temperature Cycling

MIL-STD-750, M-1051,
100 cycles; -40°C to +150°C; 15-min
dwell time

Temperature/
Humidity

EIA / JEDEC, JESD22-A101
1008 hours; 320V - DC: 85°C; 85%
rel humidity

High Temp Storage

MIL-STD-750, M-1031,
1008 hours; 150°C

Low-Temp Storage

1008 hours; -40°C

Thermal Shock

MIL-STD-750, M-1056

10 cycles; 0°C to 100°C; 5-min dwell
time at each temperature; 10 sec (max)
transfer time between temperature

Autoclave

EIA / JEDEC, JESD22-A102
168 hours (121°C at 2 ATMs) and
100% R/H

Resistance to

MIL-STD-750 Method 2031

Solder Heat
Solderability ANSI/J-STD-002, category 3, Test A
Lead Bend MIL-STD-750, M-2036 Cond E

Qxx12xHx Series

12.0 A TRIACs
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Dimensions — TO-220AB (R-Package) — Non-Isolated Mounting Tab Common with Center Lead

T, MEASURING POINT AREA (REF) 0.17 IN?
-0 —f ] Dimension
*‘ ﬁp 320
A 0.380 0.420 9.65 10.67
@ B 0.105 0.115 2.67 2.92
[13367]
/ s C 0.230 0.250 5.84 6.35
U D 0.590 0.620 14.99 15.75
[E 0.142 0.147 3.61 3. 73
P | ‘ gog?ggégnj' F 0.110 0.130 2.79 3.30
! J : NON-ISOLATED G 0.540 0.575 13.72 14.61
R TAB
G . ‘ ‘ H 0.025 0.035 0.64 0.89
WLl | J 0.195 0.205 4.95 5.21
— K 0.095 0.105 2.41 2.67
o v
, L 0.060 0.075 152 1.91
M =—
MT1 MT2 GATE ) M 0.085 0.095 2.16 2.41
Note: Maximum torque to
be applied to mounting tab N 0.018 0.024 0.46 0.61
is 8 in-Ibs. (0.904 Nm).
0 0.178 0.188 4.52 4.78
P 0.045 0.060 1.14 152
R 0.038 0.048 0.97 1.22

Dimensions — TO-220AB (L-Package) — Isolated Mounting Tab

~° . W L3 Bimension Min Max Min Max
j r . A 0.380 0.420 9.65 10.67

@ B 0.105 0.115 2.67 2.92

/ 1 D-g?:] C 0.230 0.250 5.84 6.35
0o D 0.590 0.620 14.99 15.75

E 0.142 0.147 3.61 8.7/8

F 0.110 0.130 2.79 3.30

G 0.540 0.575 13.72 14.61

H 0.025 0.035 0.64 0.89

J 0.195 0.205 4.95 5.21

t K 0.095 0.105 2.41 2.67
t'l J N ij}‘ ) ) L 0.060 0.075 1.52 1.91

’ i be appled to mouning o M 0.085 0.095 2.16 2.41

VT MT2 GATE is 8 in-Ibs. (0.904 Nm). § - i -

N 0.018 0.024 0.46 0.61

(0] 0.178 0.188 4.52 4.78

2 0.045 0.060 114 1.52

R 0.038 0.048 0.97 1.22
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Dimensions — TO-263AB (N-Package) — D?Pak Surface Mount

T, MEASURING POINT

AREA: o.mw7 Dimension Inches Millimeters
Min Min Max
/ ) [;J;p A 0.360 0.370 9.14 9.40
'TG l B 0.380 0.420 9.65 10.67
. @ 0.178 0.188 4.52 4.78
T % U % D 0.025 0.035 0.64 0.89
M E 0.045 0.060 1.14 1.52 o
L e o
320 F 0.060 0.075 1.52 1.91 <
G 0.095 0.105 2.41 2.67 E
H 0.092 0.102 2.34 2.59 :
y 0.018 0.024 0.46 0.61 o
K 0.090 0.110 2.29 2.79 N
S 0.590 0.625 14.99 15.88 =
\Y 0.035 0.045 0.89 1.14
U 0.002 0.010 0.05 0.25
w 0.040 0.070 1.02 1.78
Product Selector
. .
) > 400 600 800 000 > SRS
Qxx12LH2 X X X 10 mA Alternistor Triac TO-220L
Qxx12RH2 X X X 10 mA Alternistor Triac TO-220R
Qxx12NH2 X X X 10 mA Alternistor Triac TO-263 D2-PAK
Qxx12LH5 X X X X 50 mA Alternistor Triac TO-220L
Qxx12RH5 X X X X 50 mA Alternistor Triac TO-220R
Qxx12NH5 X X X X 50 mA Alternistor Triac TO-263 D%PAK

Packing Options

Part Number Marking Packing Mode Base Quantity
Qxx12L/RHy Qxx12L/RHy 229 Bulk 500
Qxx12L/RHyTP Qxx12L/RHy 229 Tube Pack 500
Qxx12NHyTP Qxx12NHy 169 Tube 500
Qxx12NHyRP Qxx12NHy 169 Embossed Carrier 500
Note: xx = Voltage; y = Sensitivity
©2008 Littelfuse, Inc. 105 Qxx12xHx Series
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Part Numbering System

Part Marking System

Q6012L H556

TO-220 AB & TO-263
DEVICE TYPE LEAD FORM DIMENSIONS (R, L and N Packages)
Q: Alternistor xx: Lead Form Option
VOLTAGE RATING SENSITIVITY & TYPE
40: 400V H2: 10mA (Ql, 11, 111) Q6012LH5
60: 600V H5: 50mA (al, II, Ill
80: 800V
YXXXX
KO: 1000V T
PACAGE TYPE
CURRENT RATING L: TO-220 Isolated H ﬁ
. R: TO-220 Non-Isolated
N: TO-263 (D,-Pak)

Qxx12xHx Series 106

©2008 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.



H ) ® o
% Littelfuse Teccor® brand Thyristors

15 Amp Standard & 16 Amp Alternistor (High Commutation) Triacs

Expertise Applied | Answers Delivered

QOxx15xx & Oxx16xHx Series

Description

15 Amp and 16 Amp bi-directional solid state switch series
is designed for AC switching and phase control applications
@ such as motor speed and temperature modulation controls,
lighting controls, and static switching relays.

Standard type devices normally operate in Quadrants | & |l
f triggered from AC line.

Alternistor type devices only operate in quadrants I, II, &Il
and are used in circuits requiring high dv/dt capability.

15/16 A TRIACs

Features & Benefits

e RoHS Compliant contact bounce that

e pssiaes e ol e
el junctions ¢ No contacts to wear

out from reaction of

i Vol ili .
Agency File Number . 18(;[89\7 capability up to switching events
A\ L Package : E71639 . Surge capability up to « Restricted (or limited) RFI
200 A generation, depending

on activation point in sine

e e e
“|L-Package” is UL

recognized for 2500Vrms * Requires only a small

Symbol Value Unit gate activation pulse in
) 15 & 16 A * Solid-state switching each half-cycle
Voo Vs 200 to 1000 v eliminates arcing or
laran 10 t0 80 mA

Applications

Excellent for AC switching and phase control applications
such as heating, lighting, and motor speed controls.

Typical applications are AC solid-state switches, light
dimmers, power tools, lawn care equipment, home/brown
MT2 MT1 goods and white goods appliances.
Alternistor Triacs (no snubber required) are used in
G applications with extremely inductive loads requiring

highest commutation performance.

Schematic Symbol

Internally constructed isolated packages are offered for
ease of heat sinking with highest isolation voltage.

©2008 Littelfuse, Inc. 107 Qxx15xx & Qxx16xHx Series

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.



Teccor® brand Thyristors
15 Amp Standard & 16 Amp Alternistor (High Commutation) Triacs

Absolute Maximum Ratings — Standard Triac

¥ Littelfuse

Expertise Applied | Answers Delivered

Symbol Parameter
Qxx15Ly T.=80°C
[ RMS on-state current (full sine wave) Qxx15Ry T < 90°C 15 A
Qxx15Ny ©
| Non repetitive surge peak on-state current f=50Hz t=20ms 167 A
TSM (full cycle, T, initial = 25°C) f =60 Hz t=16.7 ms 200
17t 12t Value for fusing t = 8.3 ms 166 A’s
di/dt Critical rate of rise of on-state current f=120Hz T,=125°C 100 Alus
. t <10 ps .
ey Peak gate trigger current Iper <l T,=125°C 2.0 A
Pow Average gate power dissipation T,=125°C 0.5 W
« Storage temperature range -40 to 150 °C
T, Operating junction temperature range -40 to 125 °C

Note: xx = voltage, y = sensitivity

Absolute Maximum Ratings — Alternistor Triac (3 Quadrants)

Qxx16LHy T.=80°C
[ RMS on-state current (full sine wave) Qxx16RHy . 16 A
Qxx16NHy T =90°C
| Non repetitive surge peak on-state current f=50Hz t=20ms 167 A
TSM (full cycle, T, initial = 25°C) f = 60 Hz t=16.7 ms 200
12t 12t Value for fusing t,=83ms 166 A%s
di/dt Critical rate of rise of on-state current f=120Hz T,=125°C 100 Alus
. t <10 ps; o
[ Peak gate trigger current Py T,=125°C 2.0 A
GT GTM
Peu Average gate power dissipation T,=125°C 0.5 W
. Storage temperature range -40 to 150 °C
T Operating junction temperature range -40 to 125 °C

Note: xx = voltage, y = sensitivity

Electrical Characteristics (T, = 25°C, unless otherwise specified) — Standard Triac

Test Conditions

lor [=1=11 MAX. 50 mA
V,=12V R =60Q
Var [=1r=11 MAX. 2.0 \
/. Vp =Vppw R =3.3kQ T =125°C I=1=11 MIN. 0.2 V
Iy I, = 100mA MAX. 70 mA
400V 275
V. =V Gate Open T, = 125°C 600V 225
dv/dt ppAm ! MIN. V/us
800V 200
Vp =Vpau Gate Open T, = 100°C 1000V 200
(dv/dt)c (di/dt)c = 8.1 A/ms T, = 125°C MIN. 4 V/us
ty lg=2xls PW=15us I, =22.6 Alpk) TYP 4 us
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Electrical Characteristics (T, = 25°C, unless otherwise specified) — Alternistor Triac (

Test Conditions Oxx16xH2 | Qxx16xH3 | Qxx16xH4 | Qxx16xH6
[ I=1=11 MAX. 10 20 £5 80 mA
———— V,=12V R =60Q
Ver I =1=1I MAX. 1.3 \
- Vo =Vory RL=33kQ T,=125°C | I-1l-1l | MIN. 0.2 v
L I, = 100mA MAX. 15 35 50 70 mA
400V 200 350 475 925
V, =V, Gate Open T, =125°C 600V 150 250 400 850 ”
e soov_ | MIN 100 200 350 475 Vs Iy
V, =V, Gate Open T, =100°C 1000V 100 200 300 350 g
(dv/dt)c (di/dt)c = 8.6 A/ms T, = 125°C MIN. 2 20 25 30 V/us E
t, ly=2x1g; PW=15ps |, =22.6 Apk) TYR 3 3 3 5 bs <
o
-
~
Static Characteristics E
Symbol Test Conditions Value Unit
15A Device |- = 21.2A t = 380us
V. = = MAX 1. \
d 16A Device | = 22.6A t = 380us 60
T, =25°C 400-1000V 5 pA
| O,
. Vo = Vo / Ve T =125°C 400-800V MAX 2 "
T,=100°C 1000V 3

Thermal Resistances

Symbol Parameter Value Unit
Qxx15Ry
Qxx15Ny 11
. Qxx16RHy ’ o
Ryug Junction to case (AC) Qxx16NHy C/W
Qxx15Ly 21
Qxx16LHy :
Qxx15Ry 45
. . Qxx16RHy o
Rouar Junction to ambient OxxT5Ly - C/W
Qxx16LHy

Note: xx = voltage; y = sensitivity

Figure 1: Definition of Quadrants Figure 2: Normalized DC Gate_Trlgger Current for All
Quadrants vs. Junction Temperature

ALL POLARITIES ARE REFERENCED TO MT1
4.0
MT2 POSITIVE
MT2 (Positive I_?_alf Cycle) MT2
. 5
b5
O gy @ lgr g %0
GATE GATE LI
e
v MTA 5
MT1 -
= = \>- 20 N
REF REF =2 \
P Qi al 1 %
6T all Qv et ° \
MT2 MT2 &‘; 10 \\
O lgt gt T ——
GATE GATE
il I 0.0
MT1 MT1 -65 -40 15 10 35 60 85 100 +125
REF MT2 NEGATIVE REF Junction Temperature (T ) - °C
(Negative Half Cycle)
Note: Alternistors will not operate in QIV
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Figure 3: Normalized DC Holding Current Figure 4: Normalized DC Gate Trigger Voltage for
vs. Junction Temperature All Quadrants vs. Junction Temperature
4.0 2.0
5 o
g 3.0 Q s
N n
- 5
= >u \
~ 20 N S 10
-l \ >’ I
(=] -
(=)
: \ s I
1.0 B 05
& \\ E
—
0.0 0.0
65 40 15 10 35 60 85 100 *125 -65 -40 -15 10 35 60 85 100 +125
Junction Temperature (T ) - °C Junction Temperature (T)) - °C

Figure 5: Power Dissipation (Typical) Figure 6: Maximum Allowable Case Temperature

vs. RMS On-State Current vs. On-State Current (15A devices)

18 130
/ it
g 1 / = 120 \
= N E \
g ™ / 2
7 3 110
a8 2 /1 B \
Q
58 / -3 Qxx15R5
2® 10 13 100 —_ Qxx15N5
£ 2
% 3 8 @ 90
S 2 o Qxx15L5
Pe 6 2 \
3 2 g . .
o ® CURRENT WAVEFORM: Sinusoidal
8 4 H LOAD: Resistive or Inductive
s = CONDUCTION ANGLE: 360
g 2 < 70| CASE TEMPERATURE: Measured as shown
a é on dimensional drawing
0 z | | \ |
0 2 4 6 8 10 12 14 16 18 0 5 10 15
RMS On-State Current [l .. 1- AMPS RMS On-State Current [L ] - AMPS

Figure 7: Maximum Allowable Case Temperature Figure 8: Maximum Allowable Ambient Temperature
vs. On-State Current (16A devices) vs. On-State Current
130 120 T
N £ 1o \\
Y A ® N\ Qxx15R:
% \ Qxx16RHy g’_ 100 N Qxx15Ly
5 Qxx16NHy 3 N Qxx16RHy
g S g N
e N £, 80 \\
@ 100 ~ £ L
o Qxx16LHy £ 70
&= s | \ \ <= \\
- ‘ 27 60 AN
8 \ | ™\
E 80— CURRENT WAVEFORM: Sinusoidal 2 50 | CURRENTWAVEFORM: Sinusoidal AN
<=( LOAD: Resistive or Inductive 2 LOAD: Resistive oélnductive N
CONDUCTION ANGLE: 360 I 40| CONDUCTION ANGLE: 360
5 70 | CASETEMPERATURE: Measured as shown x CASETEMPERATURE: Measured as shown N
= on dimensional drawing g 30 +— on drawing \\
60 S S N — I S T
T T 20 U T T T T
0 5 10 15 20 00 02 04 06 08 10 12 14 16 18 20
RMS On-State Current [I, ., 1 - AMPS RMS On-State Current [I, o] - AMPS
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Figure 9: On-State Current vs. On-State Voltage (Typical)

70
— /

On-State Current(i,) - AMPS

Positive or Negative Instantaneous

3
20
/
S =
10 /
=
0
0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 <
Positive or Negative Instantaneous On-State Voltage (v,) - Volts (]
-
S~
[7)
-
Figure 10: Surge Peak On-State Current vs. Number of Cycles
1000
Supply Frequency: 60Hz Sinusoidal
) Load: Resistive
8 RMS On-State [l Max Rated Value at
"é’ Specific Case Temperature
O
‘§ % Notes:
Zg < ~— 1. Gate control may be lost during and immediately
gg \\\\\ following surge current interval.
c?:’ 100 2. Overload may not be repeated until junction
Se ~ temperature has returned to steady-state
28 I rated value.
53
5 T~
o ~
©
[
o
10
1 10 100 1000
Surge Current Duration - Full Cycles

Soldering Parameters

Reflow Condition Pb — Free assembly g
- lp
-Temperature Min (T, ) 150°C ﬂ Ts —
Pre Heat |-Temperature Max (T ) 200°C @ T
-Time (min to max) (t) 60 - 180 secs *3 t b —t. d
A (LiquidusT ) 5 TS(max)
verage ramp up rate (LiquidusTemp . o Ramp-dow
(T,) to peak 5°C/second max qE, [Pronek]
=
Tgma t0 T, - Ramp-up Rate 5°C/second max Tsmin)
max, « tS
-Temperature (T)) (Liquidus) | 217°C
Reflow
-Temperature (t,) 60 — 150 seconds 25
Peak Temperature (T,) 260+9%°C time to peak temperature———— Time —>
Time within 5°C of actual peak 20 — 40 seconds
Temperature (tp)
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
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Physical Specifications Environmental Specifications

Test Specifications and Conditions

. - o -
Terminal Finish 100% Matte Tin-plated MIL-STD-750, M-1040, Cond A Applied

HELH Y Peak AC voltage @ 125°C for 1008 hours
UL recognized epoxy meeting flammability MIL-STD-750. M-1051
classification 94V-0 ' ’

Body Material
Temperature Cycling | 100 cycles; -40°C to +150°C; 15-min

dwell time
Terminal Material | Copper Alloy EIA / JEDEC, JESD22-A101
Temperature/ 1008 hours; 320V - DC: 85°C; 85%
Humidity e
rel humidity
. . . . MIL-STD-750, M-1031,
Design Considerations HighTemp Storage 1008 hours: 150°C
Careful selection of the correct device for the application’s Low-Temp Storage 1008 hours; -40°C
operating parameters and environment will go a long way MIL-STD-750, M-1056
toward extending the operating life of the Thyristor. Good 10 cycles; 0°C to 100°C; 5-min dwell
. . o ; ) Thermal Shock : )
design practice should limit the maximum continuous time at each temperature; 10 sec (max)
current through the main terminals to 75% of the device transfer time between temperature
rating. Other ways to ensure long life for a power discrete EIA / JEDEC, JESD22-A102
semiconductor are proper heat sinking and selection of Autoclave 168 hours (121°C at 2 ATMs) and
voltage ratings for worst case conditions. Overheating, 100% R/H
overvolf[ag_e (including qlv/dt), and surge currents are Resistance to MIL-STD-750 Method 2031
the main killers of semiconductors. Correct mounting, Solder Heat
soldering, and forming of the leads also help protect Solderability ANSI/J-STD-002, category 3, Test A

against component damage.

Lead Bend MIL-STD-750, M-2036 Cond E

Dimensions — TO-220AB (R-Package) — Non-Isolated Mounting Tab Common with Center Lead

Inches Millimeters

T, MEASURING POINT AREA (REF) 0.17 IN?
Dimension

I *F . L [813] __ Min Max Min Max
.320

j A 0.380 0.420 9.65 10.67

G} B 0.105 0.115 2.66 2.92

[13.36]

/ T 526 C 0.230 0.250 5.84 6.35
[72-%] D 0.590 0.620 14.99 15.75

E 0.142 0.147 3.61 3.73

NoreH N F 0.110 0.130 2.79 3.30

Tolb. 2T G 0.540 0575 13.72 14.61

NON-ISOLATED

H 0.025 0.035 0.64 0.89

J 0.195 0.205 4.95 5.21

K 0.095 0.105 2.41 2.67

K_j N J Note: Maximum torque to L 0.060 0.075 1.52 1.91

J be applied to mounting tab
M- is 8 in-Ibs. (0.904 Nm). M 0.085 0.095 2.16 2.41
MT1 MT2 GATE

N 0.018 0.024 0.46 0.61

0 0.178 0.188 4.52 4.78

P 0.045 0.060 114 1.52

R 0.038 0.048 0.97 1.22
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Dimensions — TO-220AB (L-Package) — Isolated Mounting Tab

T, MEASURING POINT AREA (REF) 0.17 IN? |nCheS M””meters
— 0 — Dimension - -
ETA—. 1 . T LA Min Min Max
A 0.380 0.420 9.65 10.67
@/ G—} B 0.105 0.115 2.67 2.92
[ [13.36]
X / po c 0.230 0.250 5.84 6.35
ool D 0.590 0.620 14.99 15.75
l E 0.142 0.147 3.61 3.73 8
! [ B F 0.110 0.130 2.79 3.30 <
IR —
‘ ‘ G 0.540 0.575 13.72 14.60 In_‘.
d J =" H 0.025 0.035 0.64 0.89 <
" J 0.195 0.205 4.95 5.21 ©
S ] _J= K 0.095 0.105 2.41 2.67 E
t J N I~ Note: Maximum torque to L 0.060 0.075 1.52 1.91 -
J - M | be applied to mounting tab
MT1 MT2 GATE is 8 in-Ibs. (0.904 Nm). M 0.085 0.095 2.16 2.41
N 0.018 0.024 0.46 0.61
0 0.178 0.188 452 478
p 0.045 0.060 114 1.52
R 0.038 0.048 0.97 1.22

Dimensions — TO-263AB (N-Package) — D?Pak Surface Mount

5 v c AREA: 0.11IN: . .
MT% [’ . . 7 Dimension
= W
T / T ek A 0.360 0.370 9.14 9.40
[701] 331
A e J B 0.380 0.420 9.65 10.67
‘ ; C 0.178 0.188 4.52 478
¥ HU ] jﬂtu % U % D 0.025 0.035 0.64 0.89
i L Tlowe__J X ' E 0.045 0.060 114 152
_j G J L J [ [813 __ |
—F Ly 20 F 0.060 0.075 1.52 1.91
~ —0>D
G 0.095 0.105 2.41 2.67
Cnee] [21d
H 0.092 0.102 2.34 2.59
J 0.018 0.024 0.46 0.61
513 tm K 0.090 0.110 2.29 2.79
L2l 11 S 0.590 0.625 14.99 15.88
Lt Ll ow v 0.035 0.045 0.89 114
Cesl] I u 0.002 0.010 0.05 0.25
e w 0.040 0.070 1.02 178
L [6.60] !
.260
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Product Selector

Voltage Gate Sensitivity Quadrants
Part Number Package
400V | 600V | 800V | 1000V I=1=11
Qxx15L5 X X X X 50 mA Standard Triac TO-220L
Qxx15R5 X X X 50 mA Standard Triac TO-220R
Qxx15N5 X X X X 50 mA Standard Triac TO-263 D2-PAK
Qxx16LH2 X X X X 10 mA Alternistor Triac TO-220L
Qxx16RH2 X X X X 10 mA Alternistor Triac TO-220R
Qxx16NH2 X X X X 10 mA Alternistor Triac TO-263 D2-PAK
Qxx16LH3 X X X X 20 mA Alternistor Triac TO-220L
Qxx16RH3 X X X X 20 mA Alternistor Triac TO-220R
Qxx16NH3 X X X X 20 mA Alternistor Triac TO-263 D2-PAK
Qxx16LH4 X X X X 35 mA Alternistor Triac TO-220L
Qxx16RH4 X X X X 35 mA Alternistor Triac TO-220R
Qxx16NH4 X X X X 35 mA Alternistor Triac TO-263 D%PAK
Qxx16LH6 X X X X 80 mA Alternistor Triac TO-220L
Qxx16RH6 X X X X 80 mA Alternistor Triac TO-220R
Qxx16NH6 X X X X 80 mA Alternistor Triac TO-263 DzPAK

Packing Options

Part Number Marking Packing Mode Base Quantity
Qxx15L/Ry Qxx15L/Ry 229 Bulk 500
Qxx15L/RyTP Qxx15L/Ry 229 Tube Pack 500
Qxx15NyTP Qxx 15Ny 16 g Tube 500
Qxx15NyRP Qxx15Ny 169 Embossed Carrier 500
Qxx16L/RHy Qxx16L/RHy 229 Bulk 500
Qxx16L/RHyTP Qxx16L/RHy 229 Tube Pack 500
Qxx16NHyTP Qxx16NHy 1.6 g Tube 500
Qxx16NHyRP Qxx16NHy 1.6 g Embossed Carrier 500

Note: xx = Voltage; y = Sensitivity
Qxx15xx & Qxx16xHx Series 14 ©2008 Littelfuse, Inc.
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TO-263 Embossed Carrier Reel Pack (RP)

Meets all EIA-481-2 Standards

<4 0.63%{0.157
(16.0) (4.0)
1 Gate
0.059
(1.5) DIA
J MT1/ Cathode
T boloooleo s oddel
\ I a
(022405) (02?207) * <) @ AL o
i ] g
\ \ E
*
Cover tape <
MT2/ Anode ‘D
-
12.99 B
0.512 (13.0) Arbor (330.0) 15

Hole Dia. Dimensions

are in inches
(and millimeters).

1.01
(25.7)

Direction of Feed

Part Numbering System Part Marking System

Q6016L H456

TO-220AB & TO-263AA (R, L and N Packages)
DEVICE TYPE LEAD FORM DIMENSIONS
Q: Triac or Alternistor xx: Lead Form Option O
VOLTAGE RATING SENSITIVITY & TYPE
40: 400V Standard Triac Q6016LH4
60: 600V 5: 50mA (Ql, I, 1)
80: 800V Alternistor Triac
KO0: 1000V H2: 10mA (Ql, II, Il1) T
X XXXX
CURRENT RATING H3: 20mA (U, I, Ill v
15: 15A H4: 35mA (Ql, II, Il1)
16: 16A H6: 80mA (Ql, II, 1)
PACKAGE TYPE

L: TO-220 Isolated
R: TO-220 Non-Isolated
N: TO-263 (D2-Pak)

©2008 Littelfuse, Inc.
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QOxx25xx & Qxx25xHx Series

Description

25 Amp bi-directional solid state switch series is designed
for AC switching and phase control applications such as
motor speed and temperature modulation controls, lighting
controls, and static switching relays.

o .
. .u & Standard type devices normally operate in Quadrants | & Il
4 ‘ ' triggered from AC line.

Alternistor type devices only operate in quadrants |, II, &Il
and are used in circuits requiring high dv/dt capability.

y’“ Features & Benefits

® RoHS compliant * Surge capability up
e Glass - passivated to 250 A

Agency Approval junctions

e \/oltage capability up
Agency File Number to 1000V

N TO-220L, TO-218K, TO-218J &
® Fastpak Packages: E71639

25 A TRIACs

Applications

Excellent for AC switching and phase control applications
Main Features such as heating, lighting, and motor speed controls.

Typical applications are AC solid-state switches, industrial
Symbol power tools, exercise equipment, white goods and

commercial appliances.
|T1F{MS) 25 A . . . .
Alternistor Triacs (no snubber required) are used in
Vor! Vaau 1000 Vv applications with extremely inductive loads requiring
I, 50 to 80 mA highest commutation performance.

Internally constructed isolated packages are offered for
ease of heat sinking with highest isolation voltage.

Schematic Symbol

MT2 /—\ o MT1
G

©2008 Littelfuse, Inc. 17 Qxx25xx & Qxx25xHx Series
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Absolute Maximum Ratings — Standard Triac

Symbol Parameter Test Conditions
Qxx25Rb5 T, =85°C
sy RMS on-state current Qxx25N5 25 A
Qxx25P5 T.=57°C
single half cycle; f = 50Hz; 167
Qxx25R5 T, (initial) = 256°C
Qxx25N5 single half cycle; f = 60Hz; 200
N T, (initial) = 256°C
lrsm Peak non-repetitive surge current - A
single half cycle; f = 50Hz; 220
T, (initial) = 256°C
Qxx25P5
single half cycle; f = 60Hz; 250
T, (initial) = 26°C
Qxx25R5 166
1%t 12t Value for fusing Qxx25N5 t,=8.3ms A’s
Qxx25P5 260
di/dt Critical rate-of-rise of on-state current f=60Hz, T, =125°C 100 Alus
(- Peak gate current T,=125°C 2 A
Pouw Average gate power dissipation T,=125°C 0.5 wW
- Storage temperature range -40 to 125 “C
- Qo255 4010 125
T Operating junction temperature range Qxx25N5 °C
Qxx25P5 -25 10 125

Absolute Maximum Ratings — Alternistor Triac

Symbol Parameter Test Conditions Value Unit

Qxx25LH5 o

Qxx25L6 Ulg = &

[ —— RMS on-state current 25 A

Qxx25RH5
Qxx25NH5 o

Qxx25R6 [
Qxx25NH6

single half cycle; f = 50Hz;
- T, (initial) = 25°C 208
Lo Peak non-repetitive surge current : A

single half cycle; f = 60Hz;

T, (initial) = 25°C 250
1%t 12t Value for fusing t, =8.3ms 260 A’s
di/dt Critical rate-of-rise of on-state current f=60Hz T, =125°C 100 Alus
ey Peak gate current T,=125°C 2 A
Poaw Average gate power dissipation T,=125°C 0.5 W
stg Storage temperature range -40 to 125 “C
T, Operating junction temperature range -40 to 125 °C
Note: xx = voltage
Qxx25xx & Qxx25xHx Series 118 ©2008 Littelfuse, Inc.
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Electrical Characteristics (T, = 25°C, unless otherwise specified) — Standard Triac

Test Conditions Quadrant Qxx25R5
Oxx25N5 Qxx25P5
=1 =1l MAX. 50
[ mA
I\ TYPR 120
Vp =12V; R =60Q
[ =1 =1l MAX. 1.3
Vir Y
I\ TYP 2.5 -
Vo Vo =Voai B =33kQ; T = 125°C ALL MIN. 0.2 V 2
I, I, = 400mA (initial) MAX. 100 50 mA E
400V 275 — -
V =V, Gate Open; T, = 125°C 600V 225 475 <
dv/dt 800V MIN. 200 200 V/us g
Vp=Vor Gate Open; T = 100°C 1000V 200 —
(dv/dt)c (di/dtlc = 13.3 A/ms; T, = 1256°C MIN. 5 V/us
ty lg=2xls; PW=15ps; || =354A TYP 4 3 us

Electrical Characteristics (T, = 25°C, unless otherwise specified) — Alternistor Triac

Qxx25R6
Test Conditions Quadrant Qxx25RH5 | Qxx25L6
Qxx25LH5 | Qxx25NH6
Qxx25NH5 Qxx25K6
Qxx25J6
lor [ =1 =1l MAX. 50 80 mA
— V,=12V; R =60Q
Vi [ =1 =1l MAX. 1.3
Vo Vo =Voai B =33kQ; T = 125°C [ =1 =1l MIN. 0.2 Vv
I, I, = 400mA (initial) MAX. 50 100 mA
400V 575 600
avid Vp=Vpa Gate Open; T = 125°C 600V MIN 500 600 Vi
ML 800V : 400 475 hs
Vp=Vory Gate Open; T = 100°C 1000V — 400
(dv/dt)c (di/dtlc = 13.3 A/ms; T, = 1256°C MIN. 20 30 V/us
ty lg=2xls PW=15ps; || =354A TYR 3 B us

Static Characteristics

Qxx25R5
Test C diti Qxx25N5
5t LONCIHons Qxx25xH5 Qxx25P5
Qxx25x6
Qxx25NH6
Viu I, = 35.4A; t =380 ps MAX. 1.8 1.4 V
600 — 800V 10 100
T, =25°C
1000V 20 —
lor/ Term Vorm! Vearu T 100°C 600 — 800V MAX. 500 — pA
’ 1000V 1000 —
T,=125°C | 600 - 800V 2000 5000

Note: xx = voltage, x = package

©2008 Littelfuse, Inc. 119 Qxx25xx & Qxx25xHx Series
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Thermal Resistances

Symbol Parameter
Qxx25R5 / Qxx25N5
Qxx25R6 / Qxx25NH6 0.89
Qxx25RHb5 / Qxx25NH5
Rouc Junction to case (AC) Qxx25P5 1.6 °C/W
Qxx25L6 / Qxx25LHb5 2.0
Qxx25K6 / Qxx25J6 1.32
Qxx25Ry 45
Roua Junction to ambient °C/W
Qxx25L6 / Qxx25LH5 50

Note: xx = voltage, y = sensitivity

Figure 1: Normalized DC Gate Trigger Current Figure 2: Normalized DC Gate Trigger Voltage

vs. Junction Temperature vs. Junction Temperature
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Figure 3: Normalized DC Holding Current Figure 4: On-State Current vs. On-State

vs. Junction Temperature Voltage (Typical)
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Figure 5: Power Dissipation (Typical) vs. RMS Figure 6: Maximum Allowable Case Temperature
On-State Current vs. RMS On-State Current

35 I I 130 T
CURRENT WAVEFORM: Sinusoidal Qxx25R6

) oy . Qxx25NH6
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/0xx25NH5 Qxx25N5
Qxx25K6

301~ CONDUCTION ANGLE: 360°
\

Qxx25R5 pd

25 Qxx25N5
N

/)

c g
S 2
2 =3
a £
[z}
— d)
|2}
] E ¥ 100 ™ 4
% 2 2 8¢ N \<
o / o9 ~ ™~
8 Q.° Qxx25L6
= =
g i - $= Qxx25LH5 \k /]
Qe / Qxx25P5/Qxx25R6 2 80 AN &)
Qxx25L6/Qxx25NH6 P-4
2 L Qxx25K6/Qxx25.6 € Qxx25P5 \ s
2 Qxx25RH5/Qxx25LH5 5 7 AN o
5 Qxx25NH5 £ =
H 5 ~ ¥ g0 |  CURRENT WAVEFORM: Sinusoidal
< s LOAD: Resistive or Inductive N
CONDUCTION ANGLE: 360° <
o 50 : | (o]
0 5 10 15 20 25 0 5 10 15 20 25 30 N
RMS On-State Current [l | -- Amps RMS On-State Current [l |- Amps

Figure 7: Maximum Allowable Ambient Temperature vs. RMS On-State Current (TO-220 packages only)
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Figure 8: Surge Peak On-State Current vs. Number of Cycles
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SUPPLY FREQUENCY: 60 Hz Sinusoidal
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Qxx25P5/Qxx25R6 RMS On-State Current: [l,,,]: Maximum Rated Value at
Qxx25L6/Qxx25NH6 Specified Case T (RMS)

-8 Qxx25K6/Qxx25J6 pecified Case Temperature
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£ - X Notes: . . _
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[z T . .
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2 £ 100 \‘:7:\ 2. Overload may not be repeated until junction
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Reflow Condition

Pb — Free assembly

Pre Heat

-Temperature Min (Ts(min)) 150°C
-Temperature Max (T ) 200°C
-Time (min to max) (t ) 60 — 190 secs

Average ramp up rate (Liquidus Temp)
(T,) to peak

5°C/second max

Tgmax t0 T, - Ramp-up Rate 5°C/second max
-Temperature (T ) (Liquidus) | 217°C

Reflow
-Temperature (t,) 60 - 150 seconds

Peak Temperature (T,)

260+0/—5 °C

Time within 5°C of actual peak
Temperature (tp)

20 - 40 seconds

Ramp-down Rate

5°C/second max

Time 25°C to peak Temperature (T,)

8 minutes Max.

Do not exceed

280°C

Physical Specifications

Terminal Finish 100% Matte Tin-plated

e classification 94V-0

UL recognized epoxy meeting flammability

Lead Material Copper Alloy

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device
rating. Other ways to ensure long life for a power discrete

semiconductor are proper heat sinking a

nd selection of

voltage ratings for worst case conditions. Overheating,
overvoltage (including dv/dt), and surge currents are
the main killers of semiconductors. Correct mounting,
soldering, and forming of the leads also help protect

against component damage.

Qxx25xx & Qxx25xHx Series

— tp
ﬂ TP i 1
o
ERL ¢
E TS I L 1
g- (max)
Ramp-dowi
£ [Preheat]
o
S(min)
s
25
time to peak temperature——»i Time =>

Environmental Specifications

Test

High Temperature
Voltage Blocking

Specifications and Conditions

MILSTD-750: Method 1040, Condition A
Rated V,.,,, 125°C, 1008 hours

Temperature Cycling

MIL-STD-750: Method 1051
-40°C to 125°C, 15-minute dwell,
100 cycles

Biased Temp &
Humidity

EIA/JEDEC: JESD22-A101
320VDC, 85°C, 85%RH, 1008 hours

High Temp. Storage

MILSTD-750: Method 1031
150°C, 1008 hours

Low-Temp Storage

-40°C, 1008 hours

Thermal Shock

MILSTD-750: Method 1056
0°C to 100°C, 5-minute dwell,
10-second transfer, 10 cycles

Autoclave
(Pressure Cooker Test)

EIA/JEDEC: JESD22-A102
121°C, 100%RH, 2atm, 168 hours

Resistance to

MIL-STD-750: Method 2031

Solder Heat 260°C, 10 seconds
Solderability ANSI/J-STD-002, Category 3, Test A
Lead Bend MILSTD-750: Method 2036, Condition E

©2008 Littelfuse, Inc.
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Dimensions — TO-220AB (R Package) — Non-isolated Mounting Tab

TCMEASURWG POINT AREA (REF) 0.17 IN? - .
-0 Dime 0
oE A e (8137
l: MT2 / ‘ﬂF ’ 0 “ c
f'sf_ G} | A 0.380 0.420 9.65 10.67
| I8 1 { [“gfg] B 0.105 0.115 2.67 2.92
[701] © 0.230 0.250 5.84 6.35
276
| D 0.590 0.620 14.99 15.75
I | [ | NOTCHIN E 0.142 0.147 3.61 3.73 8
b H GATE LEAD__+{
‘ ‘ o oLATED F 0.110 0.130 2.79 3.30 -4
R TAB —-—
P G 0.540 0.575 13.72 14.61 o
H H 0.025 0.035 0.64 0.89 :
E_IJ NAI* J 0.195 0.205 4.95 5.21 g
J =Mk Note: Maximum torque to K 0.095 0.105 2.41 2.67
M1 T2 GATE be applied to mounting tab L 0.060 0.075 152 191
is 8 in-Ibs. (0.904 Nm).
M 0.085 0.095 2.16 2.41
N 0.018 0.024 0.46 0.61
(0] 0.178 0.188 4.52 4.78
P 0.045 0.060 1.14 1.52
R 0.038 0.048 0.97 1.22

Dimensions — TO-220AB (L Package) — Isolated Mounting Tab

T. MEASURING POINT AREA (REF) 0.17 IN? a oate
— 13 D e 0
-ﬂk P — [.ézo] | d d

N A 0.380 0.420 9.65 10.67

G} (13567 B 0.105 0.115 2.66 2.92

h 526
b o 0.230 0.250 5.85 6.35
276

D 0.590 0.620 14.98 15.75

= I - — E 0.142 0.147 3.61 .78

F I
i J‘ F 0.110 0.130 2.80 3.30
J ‘ I~ " G 0.540 0.575 13.71 14.60
L
" H 0.025 0.035 0.63 0.89
E— J 0.195 0.205 4.95 5.21
hi J vl
J Ak Note: Maximum torque to K 0.095 0.105 2.41 2.67
MT1 MT2 GATE be applied to mounting tab

is 8 in-lbs. (0.904 Nm). L 0.060 0.075 162 1.91

M 0.085 0.095 1.78 2.16

N 0.018 0.024 0.45 0.61

(0] 0.178 0.188 4.52 4.78

P 0.045 0.060 1.14 1.53

R 0.038 0.048 0.97 1.22
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Dimensions — TO-263 (N Package) — D?Pak Surface Mount

. . . AREA: 0.11 IN? _ : Inches Millimeters
VM ; [ T Sy Dimension :

T / 1 [aj;::] A 0.360 0.370 9.14 9.40

A J B 0.380 0.420 9.65 10.67

L C 0.178 0.188 4.52 4.78

w L] % L ——u % U % D 0.025 0.035 0.64 0.89
e L oaTe : ’ E 0.045 0.060 1.14 1.52

4 JLfF LHJ ol — F 0.060 0.075 1.52 191

— G 0.095 0.105 2.41 2.67

I e H 0.092 0.102 2.34 2.59

- J 0.018 0.024 0.46 0.61
() () K 0.090 0.110 2.29 2.79
Erom] S 0.590 0.625 14.99 15.88
T T TSI v 0.035 0.045 0.89 114
[Tm U 0.002 0.010 0.05 0.25
w 0.040 0.070 1.02 178

Dimensions — TO-218AC (K Package) — Isolated Mounting Tab

Tc Measurement Point ) . Millimeters
.~ B> U (diometer | C < Dimension
»‘ - D
A 0.810 0.835 20.57 21.21
v By

A T o B 0.610 0.630 15.49 16.00

F E w C 0.178 0.188 4.52 4.78

l i ¢ D 0.055 0.070 140 178

A Gate / PIN 3 T
4 e ! E 0.487 0.497 12.37 12.62
P
MT1 /Cathode / PINT 1 | F 0.635 0.655 16.13 16.64
M2/ Anode/ PIN2 —] [ # <H G 0.022 0.029 0.56 0.74
—a[«— Q |G
R H 0.075 0.095 1.91 2.41
—>|||[«——N
) J 0.575 0.625 14.61 15.88
Note: Maximum torque to
| K |e— be applied to mounting tab K 02N1 0.219 5.36 5.56
is 8 in-Ibs. (0.904 Nm).

< L L 0.422 0.437 10.72 11.10

M 0.058 0.068 1.47 173

N 0.045 0.055 1.14 1.40

P 0.095 0.115 2.41 2.92

Q 0.008 0.016 0.20 0.41

R 0.008 0.016 0.20 0.41

U 0.164 0.165 4.10 4.20

W 0.085 0.095 2.17 2.42
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Dimensions — TO-218X (J Package) — Isolated Mounting Tab

e —
B —| [«—D Dimension - -
L U (diameter) Max Min Max
. > l i A 0.810 0.835 20.57 21.21
Measuremoct — : B 0.610 0.630 15.49 16.00
Point “ C 0.178 0.188 4.52 4.78
lzF D 0.055 0.070 1.40 178
E 0.487 0.497 12.37 12.62
i N F 0.635 0.655 16.13 16.64 "
e st T[T e Tom oo T o T ox [
N . . . . =
! oo | J 0575 0.625 14.61 15.88 4
N ‘ ‘ ’f[jﬁ K 0.256 0.264 6.50 6.71 -
TLJL/F»Q st L 0.220 0.228 5.58 5.79 <
Ml |l || \—P M 0.080 0.088 2.03 2.24 1))
A A e N 0.169 0.177 429 4.49 N
\ Note: Maximum torque to P 0.034 0.042 0.86 1.07
be applied (o mounting tab R 0.113 0.121 2.87 3.07
S 0.086 0.096 2.18 2.44
T 0.156 0.166 3.96 422
U 0.164 0.165 0.410 0.420
vV 0.603 0.618 15.31 15.70
W 0.000 0.005 0.00 0.13
X 0.003 0.012 0.07 0.30
Y 0.028 0.032 0.71 0.81
Z 0.085 0.095 2.17 2.42

Dimensions — TO-3 (P Package) Fastpak — Isolated Mounting Tab
D e O

B
A 1,531 1.543 38.90 39.20
B 1177 1185 29.90 30.10
C 0.843 0.850 21.40 21.60
F D 0.780 0.795 19.80 20.20
E 0.783 0.791 19.90 20.10
F 0.874 0.906 22.20 23.00
. & 0.161 0.169 4.10 4.30
Te Measuing Poirk . H 0.386 0.465 9.80 11.80
[ 0.508 0.587 12.90 14.90
! J 0.079 0.087 2.00 2.20
osmmmTa | T K 0.047 0.055 1.20 1.40
AN L 0.307 0.319 780 8.10
T Tw vl M 0.372 0.396 9.45 10.05
']”Ui \?L .l N 0.043 0.059 1.10 1.50
b oK(Gatd g 0 0.315 0.331 8.00 8.40
s-onN—1 sl 5 P 0.098 0.106 2.50 2.70
e e }, Q 0.846 0.886 21.50 22.50
f R 0.244 0.256 6.20 6.50
Thiclness off all three copper-alloy terminals is .032" (0.81 mm). S 0106 0130 270 330
T (MT1) 0.321 0.329 8.15 8.35
T (MT2) 0.321 0.329 8.15 8.35
T (Gate) 0.220 0.228 5.60 5.80
U (MT1) 0.246 0.254 6.25 6.45
U (MT2) 0.246 0.254 6.25 6.45
U (Gate) 0.183 0.191 4.65 4.85
v 0.120 0.130 3.05 3.30
W 0.175 0.185 4.45 4.70

Maximum torque to be applied to mounting tab is 8 in-lbs (0.904Nm).
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Product Selector

Part Number

Teccor® brand Thyristors
25 Amp Standard & Alternistor (High Commutation) Triacs

Voltage
600V

800V

Gate Sensitivity Quadrants

¥ Littelfuse

Expertise Applied | Answers Delivered

Package

Qxx25R5 X X 50 mA 120 mA (TYP) TO-220R
Qxx25N5 X X X 50 mA 120 mA (TYP) TO-263 D?-Pak
Qxx25P5 X X 50 mA 120 mA (TYP) Fastpak
Qxx25RH5 X X X 50 mA TO-220R
Qxx25LH5 X X X 50 mA TO-220L
Qxx25NH5 X X X 50 mA TO-263 D?-Pak
Qxx25R6 X X X 80 mA TO-220R
Qxx25L6 X X X 80 mA TO-220L
Qxx25NH6 X X X 80 mA TO-263 D?-Pak
Qxx25J6 X X X 80 mA TO-218X
Qxx25K6 X X X 80 mA TO-218AC

Packing Options

Part Number Marking Weight Packing Mode Base Quantity
Qxx25R5 Qxx25R5 2.20g Bulk 500
Qxx25R5TP Qxx25R5 2.209 Tube 500
Qxx25N5TP Qxx25N5 1.60g Tube 500
Qxx25NbRP Qxx25N5 1.60g Embossed Carrier 500
Qxx25RH5 Qxx25RH5 2.20g Bulk 500
Qxx25RH5TP Qxx25RH5 2.209 Tube 500
Qxx25LH5 Qxx25LH5 2.20g Bulk 500
Qxx25LH5TP Qxx25LH5 2.20g Tube 500
Qxx25NH5TP Qxx25NH5 1.60g Tube 500
Qxx25NH5RP Qxx25NH5 1.60g Embossed Carrier 500
Qxx25P5 Qxx25P5 21.4g Bulk 200
Qxx25R6 Qxx25R6 2.20g Bulk 500
Qxx25R6TP Qxx25R6 2.20g Tube 500
Qxx25L6 Qxx25L6 2.20g Bulk 500
Qxx25L6TP Qxx25L6 2.20g Tube 500
Qxx25NH6TP Qxx25NH6 1.60g Tube 500
Qxx25NHBRP Qxx25NH6 1.60g Embossed Carrier 500
Qxx25J6 Qxx25J6 5.23g Bulk 250
Qxx25J6TP Qxx25J6 5.23g Tube 500
Qxx25K6 Qxx25K6 4.409g Bulk 250
Qxx25K6TP Qxx25K6 4.40g Tube 500

Qxx25xx & Qxx25xHx Series
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TO-263 Embossed Carrier Reel Pack (RP) Specifications

Meets all EIA-481-2 Standards

<€ 0.63%0.157
(16.0) | (4.0)
— Gate
0.059
W T“'s) DIA
J MT1/ Cathode
T Lolooolooe ool
0.945 0.827 * \ h !HHH‘
(24.0) (21.0) / (5] @ l ‘
T \

* Cover tape

MT2/ Anode

25 A TRIACs

0.512 (13.0) Arbor

Hole Dia. Dimensions

are in inches
(and millimeters).

1.01
(25.7)

Direction of leed

Part Numbering System

Part Marking System

Q 60 25 N H6 TO-220AB (R & L Packages) TO-218AC (K Package)

TO-263 (N Package)

DEVICE TYPE J

Q: Triac or Alternistor

VOLTAGE RATING
40: 400V

60: 600V

80: 800V

KO: 1000V

CURRENT RATING —

25: 25A

©2008 Littelfuse, Inc.
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SENSITIVITY

Standard Triac
5: 50mA
Alternistor
H5: 50mA
6: 80mA
H6: 80mA

PACKAGE TYPE

: TO-220AB Isolated

: TO-220AB Non-Isolated
: TO-263 (D? -Pak)

: TO-218AC Isolated

: TO-218X Isolated

: Fastpak

vVeeRZIT

127

TO-218X (J Package)

Q6025K6
Q6025L5
zmr YXXXX
TF YXXXX
Fastpak (P Package)
| [o] 1
] l
Q6025P5
T oy
|| L 10
Qxx25xx & Qxx25xHx Series
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HQ6025xH5 Series

Description

@ 25Amp bi-directional Alternistor Triac is designed for AC
. switching and phase control applications requiring a higher
temperature environment.

Alternistor type devices only operate in quadrants |, Il, &
and are used in circuits requiring high dv/dt capability.

§ =y

Wi ;
e &)
. y ’ Features & Benefits E
e / ( . e 150°C maximum junction e \/oltage capability up =
1 temperature to 600V <
e RoHS compliant e Surge capability up g

to 300 A

e Glass — passivated
junctions
Agency Approval

Agency File Number Applications

Typically used in high-temperature environments where
available heat-sinking is minimal such as heating and white
goods applications.

®N L and K Packages: E71639

Internally constructed isolated packages are offered for

Main Features ease of heat sinking with highest isolation voltage.

Symbol
[ — 25 A
Vo Varu 600 Y
[ 50 mA

Schematic Symbol

MT2 m o MT1
G
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Teccor® brand Thyristors
25 Amp High Temperature Alternistor Triacs

Absolute Maximum Ratings

¥ Littelfuse
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Symbol Parameter Test Conditions
HQ6025LH5 T, =95°C
- RMS on-state current HQB025RH5 25 A
HQ6025NH5 T, =102°C
HQ6025KH5
single half cycle; f = 50Hz;
- T, (initial) = 26°C 250
Lism Peak non-repetitive surge current - A
single half cycle; f = 60Hz; 300
T, (initial) = 256°C
12t 12t Value for fusing t, = 8.3ms 373 A?s
di/dt Critical rate-of-rise of on-state current f=60Hz, T, =150°C 100 Alus
[ Peak gate current T,=150°C 2 A
Py Average gate power dissipation T,=150°C 0.5 W
- Storage temperature range -40 to 150 “C
T, Operating junction temperature range -40 to 150 °C

Test Conditions Quadrant
lor [=1=11 MAX. 50 mA
V,=12V;R =60Q
Vi [=1=11 MAX. 1.3 V
- Vo =Voaui R =33kQ ;T = 150°C [=1l=11 MIN 0.2
I, |, = 400mA (initial) MAX. 80 mA
dv/dt Vi = Vprw Gate Open; T, = 1560°C MIN 350 Vlus
(dv/dt)c (di/dtlc = 13.3 A/ms; T, = 160°C MIN 20 V/us
ty lg =2 x5 PW =15ps; |, =354 A TYP 3 us

Static Characteristics

Symbol Test Conditions Value Unit
Vo, |, = 35.4A; t =380 s MAX. 14 v
L/l V. IV 1,=25°C MAX > A

: v
DRM RRM DRM RRM TJ _ ,I5OOC 6000

Thermal Resistances

Symbol Parameter Value Unit

HQ6025LH5 2.0
. HQ6025RH5 o

Ryug Junction to case (AC) HQB025NH5 0.86 C/W
HQB6025KH5 1.35
HQ6025LH5 50

Roual Junction to ambient °C/W
HQB6025RH5 45

Note: xx = voltage

HQ6025xH5 Series
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Figure 1: Normalized DC Gate Trigger Current Figure 2: Normalized DC Gate Trigger Voltage
vs. Junction Temperature vs. Junction Temperature
25 2.0
N
— 20 —_
3 \ Q 15
B &
u \ n \
£ 18 \\ fay
:‘-" N 2" 1.0 \\
5 \ 5 \ €N
g 1w ~ > T~ &)
2 ~ s T <
s ~——_ E 05 E
0.5
— -
0.0 0.0 m
-40 -15 10 35 60 85 110 135 150 -40 -156 10 35 60 85 110 135 150 N
Junction Temperature (T ) -- (°C) Junction Temperature (T ) -- (°C)

Figure 3: Normalized DC Holding Current Figure 4: On-State Current vs. On-State
vs. Junction Temperature Voltage (Typical)
2.0 90
N g /
< 80 /
|
\ - 70 /

g ' < /

& AN £ o

" AN H /

=t N 3 %

: 1.0 \ ‘G //

= \ B a0

5 5 /

o o 30 /

= S /

€ o5 ] y

I E 20 /
€ P
& 10 -
2 —
0.0 0
-40 -15 10 35 60 85 110 135 150 0.7 0.8 0.9 1.0 1.1 1.2 13 14 15 1.6 1.7 1.8
Junction Temperature (T ) -- (°C) Instantaneous On-state Voltage (v;) - Volts

Figure 5: Power Dissipation (Typical) vs. RMS Figure 6: Maximum Allowable Case Temperature

vs. RMS On-State Current

On-State Current

160

150

35
y / 140 HQB025RH5
30 HQ6025NH5

3
AN
e (T,)-°C

c
2
=]
©
o
‘@
2
a 12
g E / T 130 HQ6025KH5
B N
33 25 / K \
S 3 120 ~
D - ©
E £ e \\
@ o 5 10 ™
£ s - ' \\
3 / HQ6025LH5 T
2 100
=] =
g 1 L 3 ——
é’ / 90 -|- CURRENT WAVEFORM: Sii
5 7 LOAD: Resistive or Inductive
: CONDUCTION ANGLE: 360°
0 g @ 1 1
0 5 10 15 20 25 30 35 40 b 0 5 10 15 20 25
RMS On-State Current [, ;1 -- Amps RMS On-State Current [I, ;. ] - Amps
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Figure 7: Maximum Allowable Case Temperature vs. Average On-State Current

160
[ T T
3 CURRENT WAVEFORM: Sinusoidal
8 10 LOAD: Resistive or i
@ CONDUCTION ANGLE: 180°
g' FREE AIR RATING
S 120
[
e
<
% 100
€9
%8 N
sE
S
] N
< N
e 4
5 \
E 20
©
=

0
0.0 05 10 15 2.0 25 3.0
RMS On-State Current "r(nms)l --Amps

Figure 8: Surge Peak On-State Current vs. Number of Cycles

1000
SUPPLY FREQUENCY: 60 Hz Sinusoidal
LOAD: Resistive
RMS On-State Current: [l ,,o1: Maximum Rated Value at
= 2 Specified Case Temperature
1
s
£ T~ Notes:
i‘,‘% \‘~\ 1. Gate control may be lost during and immediately
x :_: \\ following surge current interval.
2 5 10 T~—— 2. Overload may not be repeated until junction
g § ™ ~—_ temperature has returned to steady-state
5% rated value.
»n = o
—
xS ~
se
c
&5
10
1 10 100 1000
Surge Current Duration -- Full Cycles
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Soldering Parameters

Reflow Condition Pb — Free assembly ﬂ — tp l—
TP 1 i
-Temperature Min (Ts(min)) 150°C o
Pre Heat |-Temperature Max (T ) 200°C 2 T | ¢, )
(1]
-Time (min to max) (t,) 60 — 190 secs g Tsmay
g' Ramp-dow!
Average ramp up rate (Liquidus Temp) . o [Prehept]
T ) to peak 5°C/second max e
(T)top Ts(min) /]
Tgmax t0 T, - Ramp-up Rate 5°C/second max ts 2
-Temperature (T ) (Liquidus) | 217°C o
Reflow P AL 25 . E
-Temperature (t,) 60 — 150 seconds time to peak temperature—————» Time >
Peak Temperature (T,) 260+05°C :
Time within 5°C of actual peak 20 - 40 seconds N
Temperature (tp)
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
Physical Specifications Environmental Specifications
. . Test Specifications and Conditions
B Rl Corper Alloy HighTemperature | MIL-STD-750: Method 1040, Condition A
Voltage Blocking Rated Vg, 150°C, 1008 hours
Terminal Finish 100% Matte Tin Plated MILSTD-750: Method 1051
Temperature Cycling | -40°C to 150°C, 15-minute dwell,
; : e 100 cycles
Body Material UL re_c_ogmzed epoxy meeting flammability - -
classification 94V-0 Biased Temp & EIA/JEDEC: JESD22-A101
Humidity 320VDC, 85°C, 85%RH, 1008 hours

MIL-STD-750: Method 1031
150°C, 1008 hours

Low-Temp Storage -40°C, 1008 hours

High Temp. Storage

Design Considerations

Careful selection of the correct device for the application’s MILSTD-750: Method 1056
operating parameters and environment will go a long way Thermal Shock 0°C 10 100°C. 5-minute dwell
toward extending the operating life of the Thyristor. Good 10-second transfer, 10 cycles
design practice should I_|m|t thg maximum contlnuous. Autoclave EIA/JEDEC: JESD22-A102
current through the main terminals to 75% of the device (Pressure CookerTest) | 121°C, 100%RH, 2atm, 168 hours

rating. Other ways to ensure long life for a power discrete

semiconductor are proper heat sinking and selection of Resistance to M”—'OSTD'75O: Method 2031
voltage ratings for worst case conditions. Overheating, el 260°C, 10 seconds
overvoltage (including dv/dt), and surge currents are Solderability ANSI/J-STD-002, Category 3, Test A
the main killers of semiconductors. Correct mounting, Lead Bend MIL-STD-750: Method 2036, Condition E
soldering, and forming of the leads also help protect
against component damage.
©2008 Littelfuse, Inc. 133 HQ6025xH5 Series

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.



Teccor® brand Thyristors . o
25 Amp High Temperature Alternistor Triacs % I'Itte""se

Expertise Applied | Answers Delivered

Dimensions — TO-220AB (R-Package) — Non-Isolated Mounting Tab Common with Center Lead

T, MEASURING POINT AREA (REF) 0.17 IN? _ ) Inches Millimeters
Dimension
r [8.13
T P I 3200

oF A | i | Max | Min | Max
J: T2 A 0.420 9.65 10.67
i_ G} B 0.105 0.115 267 2.92
| / 0339 C 0.230 0.250 5.84 6.35
H1 D 0.590 0.620 14.99 15.75

2 E 0.142 0.147 3.61 3.73

| F 0.110 0.130 2.79 3.30

NOTCH IN
! G 0.540 0.575 13.72 14.61
= o H 0.025 0.035 0.64 0.89
‘ R ‘I’\"EBN-ISOLATED . . . .

SR J 0.195 0.205 4.95 5.21
" K 0.095 0.105 2.41 2.67
I L 0.060 0.075 1.52 1.91
o N M 0.085 0.095 2.16 2.41

J Mk Note: Maximum torque to N 0.018 0.024 0.46 0.61

MT1 MT2 GATE be applied to mounting tab

is 8 in-Ibs. (0.904 Nm.) (0] 0.178 0.188 452 4.78

P 0.045 0.060 1.14 152

R 0.038 0.048 0.97 1.22

Dimensions — TO- 220AB (L Package) — Isolated Mounting Tab

TC MEASURING POINT AREA (REF) 0.17 IN2 e etle
o A / 0 , - [813] _ 2 - a a

~ 1 > A 0.380 0.420 9.65 10.67

H {J:r} | B 0.105 0.115 2.67 2.92

¢ | (S C 0.230 0.250 5.84 6.35
/ gﬂ \ D 0.590 0.620 14.99 15.75

276 E 0.142 0.147 3.61 3.73

, F 0.110 0.130 2.79 3.30

r INEE - G 0.540 0.575 13.72 14.61

e | H 0.025 0.035 0.64 0.89

. J ‘ ‘ R J 0.195 0.205 4.95 5.21
L=t K 0.095 0.105 2.41 2.67

H L 0.060 0.075 152 1.91

l_j | J WL ot Moximum torae 0 M 0.085 0.095 2.16 2.4

J M be ay:;plied to mounting tab N 0.018 0.024 0.46 0.61

MT1 MT2 GATE is 8 in-Ibs. (0.904 Nm.) (0] 0.178 0.188 4.52 4.78

P 0.045 0.060 114 152

R 0.038 0.048 0.97 1.22
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Dimensions — TO- 218AC (K Package) — Isolated Mounting Tab

T. Measurement Point Di ) MiIIimeters
«— B —> U'V'I":a";‘:"e "_i| :’_ {MENSIon | Min | Max | Min | Max
MT2 ) Anode ° A 0.810 0.835 20.57 21.21
N AN | j— B 0.610 0.630 15.49 16.00
! T RN 1— C 0.178 0.188 452 4.78
. ! T D 0.055 0.070 1.40 178
l l | w E 0.487 0.497 12.37 12.62
F 0.635 0.655 16.13 16.64 @
A Gate /PIN 3 T G 0.022 0.029 0.56 0.74 Q
P ! H 0.075 0.095 1.91 2.4 <
MT1 / Cathode /PIN 1 —>i| | l J 0.575 0.625 14.61 15.88 o
T2/ Anode /FIN 2 ——| f—m *" < H K 0.211 0.219 5.36 5.56 -~
¢ e L 0.422 0.437 10.72 11.10 <
R f[le—n M 0.058 0.068 147 173 g
N 0.045 0.055 114 140
| K f— Note Maximum traue P 0.095 0.115 2.41 2.92
> tab is 8 in-Ibs. (0.904 Nm). Q 0.008 0.016 0.20 0.41
R 0.008 0.016 0.20 0.41
u 0.159 0.163 4.04 414
W 0.085 0.095 2.17 2.42

Dimensions — TO-263AB (N-Package) — D? -PAK Surface Mount

T, MEASURING POIN'

- Millimeters
8 v ¢ imension
7T£Tﬂ : [ ™in ] Min | Max
A

- / ] 1 A 0.360 9.14 9.40
1 [841] i i §
g B 0.380 0.420 9.65 10.67
__L_I C 0.178 0.188 452 478
o = . D 0.025 0.035 0.64 0.89
L x s % E 0.045 0.060 1.14 152
4. :“ L o) F 0.060 0.075 152 1.91
G 0.095 0.105 2.41 2.67
H 0.092 0.102 234 2.59
J 0.018 0.024 0.46 0.61
K 0.090 0.110 2.29 2.79
S 0.590 0.625 14.99 15.88
vV 0.035 0.045 0.89 114
U 0.002 0.010 0.05 0.25
W 0.040 0.070 1.02 178

Product Selector

Voltage o
Part Number Gate Sensitivity Package
HQB6025RH5 X 50 mA TO-220R
HQ6025NH5 X 50 mA TO-263
HQ6025LH5 X 50 mA TO-220L
HQ6025KH5 X 50 mA TO-218K
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Packing Options

Part Number Marking Weight Packing Mode Base Quantity
HQB6025RH5 HQB6025RH5 2.29 Bulk 500
HQB6025RH5TP HQ6025RH5 2.29 Tube 500
HQB6025NH5TP HQB6025NH5 1.69 Tube 500
HQB6025NH5RP HQB6025NH5 1.69 Embossed Carrier 500
HQ6025LH5 HQ6025LH5 2.29 Bulk 500
HQ6025LH5TP HQ6025LH5 2.29 Tube 500
HQB6025KH5 HQ6025KH5 4.4g Bulk 250
HQB6025KH5TP HQ6025KH5 4.4g Tube 500

TO-263 Embossed Carrier Reel Pack (RP) Specifications

Meets all EIA-481-2 Standards
— Gate
" ’«?;."59
‘Z MT1/ Cathode

oo 0o 9lo® ® 0@ ®

af] |

N

0.945 0.827
(24.0) (21.0)

* Cover tape \

MT2/Anode

12.99

(330.0)
Dimensions
are in inches

(and millimeters).

@
@

i
|

0.512 (13.0) Arbor
Hole Dia.

1.01
(25.7)

Part Numbering System Part Marking System

HQ 60 25 L H5 81 TO-220AB (R and L Packages) TO-218AC (K Package)

TO-263 (N Package)
DEVICETYPE LEAD FORM DIMENSIONS
HQ: Triac xx: Lead Form Option O /C—D\
VOLTAGE RATING SENSITIVITY & TYPE HQ6025KH5
60: 600V H5: 50mA HQ6025LH5
T YXXXX
PACKAGETYPE T — T

CURRENT RATING L: T0-220 AB (Isolated)

25: 25A K:TO-218 AC (Isolated)
R: TO-220AB (Non-isolated)
N: TO-263 (D2 Pak)
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Qxx30xHx & QOxx35xx & Qxx35xHx Series A\

Description

30 Amp / 35 Amp bi-directional solid state switch series is
designed for AC switching and phase control applications
such as motor speed and temperature modulation controls,
lighting controls, and static switching relays.

Standard type devices normally operate in Quadrants | & |l
triggered from AC line.

Alternistor type devices only operate in quadrants I, II, &Il
and are used in circuits requiring high dv/dt capability.

Features & Benefits

30/35 A TRIACs

e RoHS Compliant e Electrically isolated
package "FASTPAK" &
"L - Package” are UL

recognized for 2500Vrms

Agency Approval e Glass - passivated

junctions

Agency File Number

e \/oltage capability up to
800V

e Surge capability up to 350A

FASTPAK & L Package: E71639

Main Features

Applications
Symbol Value Unit o L
Excellent for AC switching and phase control applications
s 30 &35 A such as heating, lighting, and motor speed controls.
Voam! Vaau 400 to 800 v Typical applications are AC solid-state switches, industrial
ler o 50 A power toqls, exe_rcise equipment, white goods and
commercial appliances.
- Alternistor Triacs (no snubber required) are used in
Schematic Symbol applications with extremely inductive loads requiring
MT2 highest commutation performance.
Internally constructed isolated packages are offered for
ease of heat sinking with highest isolation voltage.
G
MT1

Absolute Maximum Ratings —Standard Triac

Symbol Parameter Value Unit
[ RMS on-state current (full sine wave) Qxx35P5 T.=55°C 85 A
| Non repetitive surge peak on-state current f=50Hz t=20ms 300 A
TSM (full cycle, T, initial = 25°C) f=60Hz t=16.7ms 350
1%t 12t Value for fusing t, = 8.3 ms 508 A’s
di/dt C(T:'za'zgﬁngvcftﬁ (g)foo_?jsta;:ectlfrﬁ;t f = 120 Hz T = 125°C 100 Alus
[ Peak gate trigger current t < 1OYs lg = gy T,=125°C 2 A
Pouw Average gate power dissipation T,=125°C 0.5 W
Tstg Storage temperature range -40 to 125 °C
T, Operating junction temperature range -25t0 125 °C

Note: xx = voltage
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Absolute Maximum Ratings — Alternistor Triac (3 Quadrants)

Symbol Parameter
) Qxx35RH5/Qxx35NH5 T. =90°C 85
[ — RMS on-state current (full sine wave) A
Qxx30LH5 T, = 50°C 30
| Non repetitive surge peak on-state current f =50 Hz t=20ms 290 A
TSM (fU” Cycle,TJ initial = 25°C) f=60Hz t=16.7ms 350
17t 1t Value for fusing t =83 ms 508 A’s
. Critical rate of rise of on-state current o
di/dt (I, = 200mA with < 0.1us rise time) f=120Hz T,=125°C 100 Alus
[ Peak gate trigger current s 10 ps g < gy, T,=125°C 2 A
Pouw Average gate power dissipation T,=125°C 0.5 W
- Storage temperature range -40 to 150 °C
T Operating junction temperature range -25 10 125 °C

Electrical Characteristics (T, = 25°C, unless otherwise specified) —Standard Triac

Symbol Test Conditions Quadrant Qxx35P5 Unit
[=1=11 MAX. 50

[ mA
Vp=12V R =30Q \% TYR 120
Vir [=1=11 MAX. 2.75
o V=V R =33kQ T =110°C ALL MIN. 0.2

I I, = 400mA MAX. 50 mA
600V 475

dv/dt Vp =Vpa, Gate Open T, = 126°C p— MIN. o V/us

(dv/dt)c (di/dtlc = 18.9 A/ms T, = 125°C TYP 5 V/us

ty lg=2xIl;, PW =16ps I = 49.6A(pk) TYR 3 us

Qxx35RH5
Symbol Test Conditions Quadrant Qxx35NH5 Unit
Qxx30LH5
[ [ =11=1II MAX. 50 mA
—— V,=12V R =30Q
- T MAX. 2
o Vp =Voaw B =33kQ T =125°C [ =11 =11l MIN. 0.2
l, I, = 400mA MAX. 75 mA
400V 475
dv/dt V.=V Gate Open T, = 125°C MIN. V/us
oo pen 600V 400 .
(dv/dt)c (di/dt)c = 18.9 A/ms T, = 125°C MIN. 20 V/us
35A device
lg=2xl; PW =156ps | =49.5A(pk)
t, : TYP 3 us
g 30A device
l,=2x 1l PW =15ps | = 42.4A(pk)

Note: xx = voltage
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Static Characteristics

Symbol Test Conditions Value Unit
35A device |, = 49.5A t =380 pus 1.5
(' - s MAX. V
30A device |, = 42.4A t, = 380 us 1.4
T,=25°C 600 - 800V 100 PA
Qxx35P5 MAX.
| T,=125°C 600 - 800V 5 mA
DRM Vo =V_../V
| D DRM RRM o
RRM Qxx35R/NH5 T,=25°C 400 - 600V 10 uA
MAX.
Qxx30LH5 T = 125°C 400 - 600V 2 mA 3
g
[+
Thermal Resistances =
<
Symbol Parameter Value Unit g
Qxx35P5 1.50 )
(1)
Rlyug Junction to case (AC) Qxx35RH5 / Oxx35NH5 0.85 °C/W
Qxx30LH5 2.30
Qxx35RH5 45
Roua Junction to ambient °C/W
Qxx30LH5 50

Note: xx = voltage

Figure 1: Definition of Quadrants

Figure 2: Normalized DC Gate Trigger Current for

All Quadrants vs. Junction Temperature

ALL POLARITIES ARE REFERENCED TO MT1
4.0
MT2 POSITIVE
MT2 (Positive :{_alf Cycle) MT2
k —_—
Y & 30
et ) gt o >
GATE GATE N
L =
w MT1 MT1 =
o
= = 20 N
REF REF - \
- all |al " 5
aT anl Qv et g \
MT2 MT2 =
Vs £ 10
“ lgr ) gy \\\
GATE GATE o
L
o MT1 MT1 00
= - L -40 15 10 35 60 85 1o *+125
REF MT2 NEGATIVE REF Junction Temperature - °C
(Negative Half Cycle)

Note: Alternistors will not operate in QIV

©2008 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.

139

Qxx30xHx & Qxx35xx & Qxx35xHx Series




Teccor® brand Thyristors
35 Amp Standard & 30/ 35 Amp Alternistor (High Commutation) Triacs

Figure 3: Normalized DC Holding Current
vs. Junction Temperature
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Figure 4: Normalized DC Gate Trigger Voltage for
All Quadrants vs. Junction Temperature

4.0

Junction Temperature - °C

2.0
—~ 30 —
o § 1.5
9 N
D 'ﬂ_ S~
[ =)
VE 5 \
S 20 E_ 1.0
- o
— \ > \
° -
o ]
.g \ o T —
£ 10 T 05
\ o
—
0.0 0.0
40 15 10 35 60 85 1o *125 -40 -15 10 35 60 85 10 +125

Junction Temperature - °C

Figure 5: Power Dissipation (Typical)

vs. RMS On-State Current

Figure 6: Maximum Allowable Case Temperature
vs. On-State Current

w
S

) N Qxx35RH5

£ 100 —

1 \ Qxx35NH5
[3)

2 2 s \

. —, 90

— o N, \

s [

220 = \ \ Qxx35P5

o 80 Qxx30LH5

\

: N
60 \\ \

™~

Max Allowable Case Temperature

Average On-State Power Dissipation

0 50
0 4 8 12 16 20 24 28 32 36 40
RMS On-State Current [l .., 1 - AMPS

0 5 10 15 20 25 30 35 40

RMS On-State Current [l ., 1- AMPS

Note: xx = voltage

Figure 7: On-State Current vs. On-State Voltage

(Typical)

920 /
80

o /

40 /

30 /
20 /
10

Positive or Negative Instantaneous
On-State Current (l,) - AMPS

0.6 0.8 1.0 1.2 1.4 1.6 1.8
Positive or Negative Instantaneous On-State Voltage
(V,) - Volts
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Figure 8: Surge Peak On- e Current vs. Number of Cycles
1000

E:; Supply Frequency: 60Hz Sinusoidal

‘:5' Load: Resistive

% \\§ Qxx35RHS RMS.Qn—State [l qug - Max Rated Value at

5 — Qxx35NH5 Specific Case Temperature

ﬁ \\~Qxx35P5

& 100

O w Notes:

'a>; g- | = 1) Gate control may be lost during and

=< Qxx30LH5 immediately following surge current interval. 7

gls 2) Overload may not be repeated until junction (&)

2r temperature has returned to steady-state <

5§ 10 rated value. E

£

o -

<

H <

= [Ty)

©

[

e Q
1 10 100 1000 8

Surge Current Duration - Full Cycles

Note: xx = voltage

Soldering Parameters

Reflow Condition Pb — Free assembly ﬂ T — tp e
P
-Temperature Min (T, ) 150°C o
Pre Heat |-Temperature Max (T ) 200°C % T { Lt )
-Time (min to max) (t) 60 — 180 secs 5 Tsmeo
E = Ramp-dow
p— £
Average ramp up rate (Liquidus Temp) . o [Prehent]
T K 5°C/second max -
U o Ts(min)
Timan 10T, - RaMp-up Rate 5°C/second max ts
-Temperature (T ) (Liquidus) | 217°C
Reflow - - 25 p—— "
-Time (min to max) (t ) 60 — 150 seconds ime to peak temperature————| Time —>
Peak Temperature (T,) 260795 °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (t )
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
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Terminal Finish 100% Matte Tin-plated.

UL recognized epoxy meeting flammability

Bodviijatand classification 94V-0.

Environmental Specifications

Test Specifications and Conditions

MIL-STD-750, M-1040, Cond A Applied

G EE T Peak AC voltage @ 125°C for 1008 hours

Terminal Material | Copper Alloy

MIL-STD-750, M-1051,
100 cycles; -40°C to +150°C; 15-min
dwell-time

Temperature Cycling

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device
rating. Other ways to ensure long life for a power discrete
semiconductor are proper heat sinking and selection of
voltage ratings for worst case conditions. Overheating,
overvoltage (including dv/dt), and surge currents are

the main killers of semiconductors. Correct mounting,
soldering, and forming of the leads also help protect
against component damage.

EIA / JEDEC, JESD22-A101
1008 hours; 320V - DC: 85°C; 85%
rel humidity

Temperature/
Humidity

MIL-STD-750, M-1031,

HighTemp Storage | 505 hours; 150°C

Low-Temp Storage 1008 hours; -40°C

MIL-STD-750, M-1056

10 cycles; 0°C to 100°C; 5-min dwell-
time at each temperature; 10 sec (max)
transfer time between temperature

Thermal Shock

EIA / JEDEC, JESD22-A102
168 hours (121°C at 2 ATMs) and
100% R/H

Autoclave

B ENER MIL-STD-750 Method 2031

Solder Heat
Solderability ANSI/J-STD-002, category 3, Test A
Lead Bend MIL-STD-750, M-2036 Cond E

Dimensions — TO-220AB (R-Package) — Non-Isolated Mounting Tab Common with Center Lead

T, MEASURING POINT AREA (REF) 0.17 in2

0 o

[813]
~—P [ "3200
MT2 j

c @ [1336]

526

i i |

.276

L I - NOTCH IN
| GATE LEAD
i+ TOID. =

‘ J‘ NON-ISOLATED
TAB
G
LA
H
t—‘ J ' 4‘ F
J vl

MT1 MT2 GATE

Bl

Note: Maximum torque to
be applied to mounting tab
is 8 in-Ibs. (0.904 Nm).

Qxx30xHx & Qxx35xx & Qxx35xHx Series

. . Inches Millimeters
Dimension

Min Max Min Max
A 0.380 0.420 9.65 10.67
B 0.105 0.115 2.67 2.92
€ 0.230 0.250 5.84 6.35
D 0.590 0.620 14.99 156.75
E 0.142 0.147 3.61 3,73
F 0.110 0.130 2.79 3.30
G 0.540 0.575 13.72 14.61
H 0.025 0.035 0.64 0.89
J 0.195 0.205 4.95 5.21
K 0.095 0.105 2.41 2.67
L 0.060 0.075 1.62 1.91
M 0.085 0.095 2.16 2.41
N 0.018 0.024 0.46 0.61
0 0.178 0.188 4.52 4.78
P 0.045 0.060 1.14 1.62
R 0.038 0.048 0.97 1.22
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Dimensions — TO-220AB (L-Package) — Isolated Mounting Tab

T, MEASURING POINT AREA (REF) 0.17 in? a N
- 813 Dimensio
ﬂ P - ) a a
A 0.380 0.420 9.65 10.67
@ B 0.105 0.115 2.67 2.92
[1336]

n / i 526 @ 0.230 0.250 5.84 6.35

Lo ] D 0.590 0.620 14.99 15.75
E 0.142 0.147 3.61 3,73 /]
I \ B ] F 0.110 0.130 2.79 3.30 2
PRI -
‘ J‘ G 0.540 0.575 13.72 14.61 o
J i H 0.025 0.035 064 0.89 :

L
" J 0.195 0.205 4.95 5.21 9
LI K 0.095 0.105 2.41 2.67 ()
EJ J N J ~— Note: Maximum tor_que to L 0.060 0.075 152 1.91 8
J YR be applied to mounting tab

MT1 MT2 GATE is 8 in-Ibs. (0.904 Nm). M 0.085 0.095 2.16 2.41

N 0.018 0.024 0.46 0.61

O 0.178 0.188 4.52 4.78

P 0.045 0.060 1.14 1.52

R 0.038 0.048 0.97 1.22

Dimensions — TO-263 (N-Package) — D? Pak Surface Mount

T, MEASURING POINT

. . . AREA: 0.1 IN2 Di . Millimeters
imension
MT2 17 T = £ i i

-
T / [I] [J@ A 0.360 0.370 9.14 9.40
5 } B 0.380 0.420 9.65 10.67
J € 0.178 0.188 4.52 4.78
1|
w‘_%,u % v % L % D 0.025 0.035 0.64 0.89
w L Jome 40K ’ E 0.045 0.060 1.14 1.52
4 ij N — o — F 0.060 0.075 152 191
—° G 0.095 0.105 2.41 2.67
[mes] [2.6]
460 085 H 0.092 0.102 2.34 2.59
J 0.018 0.024 0.46 0.61
[L ] K 0.090 0.110 2.29 2.79
rsl | i S 0.590 0.625 14.99 15.88
L— [.zggg] | [.1640] V 0.035 0.045 0.89 1.14
[T u 0.002 0.010 0.05 0.25
3.81

e ! W 0.040 0.070 1.016 1.78

[2.03]

.080

L[%‘éﬁj
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Dimensions — TO-3 Fastpak (P Package) — Isolated Mounting Tab

(=] D 2 e - —
A 1.531 1.543 38.90 39.20
B 1.177 1.185 29.90 30.10
C 0.843 0.850 21.40 21.60
D 0.780 0.795 19.80 20.20
E 0.783 0.791 19.90 20.10
F 0.874 0.906 22.20 23.00
G 0.161 0.169 4.10 4.30
H 0.386 0.465 9.80 11.80
f—] —— | 0.508 0.5687 12.90 14.90
T et J 0.079 0.087 2.00 2.20
®IMTLMI2)~] 1 K 0.047 0.055 1.20 1.40
J
v I L 0.307 0.319 7.80 8.10
W e =:'\__T M 0372 0.39 9.45 10.05
5-®N— —lsT— : QK(GatF) @ N 0.043 0.059 1.10 1.50
Q 0 0.315 0.331 8.00 8.40
. P P 0.098 0.106 2.50 2.70
! I Q 0.846 0.886 21.50 22.50
Thickness of all three copper-alloy terminals is .032”(0.81mm) R 0.244 0.256 6.20 6.50
S 0.106 0.130 2.70 3.30
T(MT1) 0.321 0.329 8.15 8.35
T(MT2) 0.321 0.329 8.15 8.35
T(Gate) 0.220 0.228 5.60 5.80
UMT1) 0.246 0.254 6.25 6.45
UMT1) 0.246 0.254 6.25 6.45
U(Gate) 0.183 0.191 4.65 4.85
V 0.120 0.130 3.05 3.30
W 0.175 0.185 4.45 4.70
Maximum torque to be applied to mounting tab is 8 in-lbs
(0.904 Nm)

Product Selector

Gate Sensitivity Qua

Part Number Package

| a00v | 600V | 800V | 1-11-11l |
Qxx35P5 X X 50 mA 120 mA (TYP) 35A Standard Triac FASTPACK
Qxx35RH5 X X 50 mA 35A Alternistor Triac TO-220R
Qxx35NH5 X X 50 mA 3bA Alternistor Triac TO-263 D?-PAK
Qxx30LH5 X X 50 mA 30A Alternistor Triac TO-220L

Note: xx = Voltage
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Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.



. 8 Teccor® brand Thyristors
% I-Itte“"se 35 Amp Standard & 30/ 35 Amp Alternistor (High Commutation) Triacs

Expertise Applied | Answers Delivered

Packing Options

Part Number Marking i Packing Mode Base Quantity
Qxx30LH5 Qxx30LH5 2209 Bulk 500
Qxx30LH5TP Qxx30LH5 2209 Tube 500
Qxx35RH5 Qxx35LH5 2209 Bulk 500
Qxx35RH5TP Qxx35LH5 2209 Tube 500
Qxx35NH5TP Qxx35LH5 1.60 g Tube 500
Qxx35NH5RP Qxx35LH5 1.60 g Embossed Carrier 500
Qxx35P5 Qxx35P5 2149 Bulk 200

Note: xx = Voltage

TO-263 Embossed Carrier Reel Pack (RP) Specifications

Meets all EIA-481-2 Standards

<4 0.63%{0.157
(16.0) | (4.0

— Gate
0. 059
1 5)
MT1 / Cathode

T A ele o ale é@/@@@y’
.945 0;27* \z HH
\

®
®

|

*
Cover tape

MT2/ Anode

12.99

(330.0)
Dimensions
are in inches

(and millimeters).

0.512 (13.0) Arbor
Hole Dia.

1.01
(25.7)

—=———0"00000000000000000000000000000000

Part Numbering System Part Marking System

Q6035P5 TO-220 AB (R and L Packages) FASTPAK (P Package)
TO-263 (N Package)
DEVICE TYPE SENSITIVITY & TYPE O
Q : Triac or Alternistor Triac Standard Triac
5:50mA (Ql, II, Il Q6030LH5 T Q6035P5
VOLTAGE Alternistor Triac o
40 : 400V H5: 50mA (Ql, 11, 11I) T yoo [T LT 10
60 : 600V
80 : 800V PACKAGE TYPE ﬁ ‘ ‘ ﬂ
L : TO-220 Isolated
R: TO-220 Non-Isolated
CURRENT N: TO-263 (D?-PAK)
30:30A P : FASTPAK
35:35A
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Teccor® brand Thyristors
40 Amp Alternistor (High Commutation) Triacs

Qxx40xx Series

Agency Approval

Agency File Number

K & J Packages: E71639

Symbol Value Unit
[ 40 A
Vo Varu 400 to 1000 \

[ _— 80 to 100 mA

Schematic Symbol

MT2

MT1

©2008 Littelfuse, Inc.

Specifications are subject to change without notice.
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Description

40 Amp bi-directional solid state switch series is designed
for AC switching and phase control applications such as
motor speed and temperature modulation controls, lighting
controls, and static switching relays.

Alternistor type devices only operate in quadrants I, II, &Il
and are used in circuits requiring high dv/dt capability.

40 A TRIACs

Features & Benefits

e RoHS Compliant e Surge capability up to

e Glass — passivated 4004

junctions e Electrically isolated
K & J -Packages are UL

* Voltage capability up to recognized for 2500Vrms

1000V

Applications

Excellent for AC switching and phase control applications
such as heating, lighting, and motor speed controls.

Typical applications are AC solid-state switches, industrial
power tools, exercise equipment, white goods and
commercial appliances.

Alternistor Triacs (no snubber required) are used in
applications with extremely inductive loads requiring
highest commutation performance.

Internally constructed isolated packages are offered for
ease of heat sinking with highest isolation voltage.

Qxx40xx Series
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Absolute Maximum Ratings — Alternistor Triac (3 Quadrants)

Symbol Parameter
[ RMS on-state current (full sine wave) &);ﬁ)?(ﬁes T.=75°C 40 A
| Non repetitive surge peak on-state current f=50Hz t=20ms 335 A
TSM (full cycle, T, initial = 25°C) f=60Hz t=16.7ms 400
17t 12t Value for fusing t, = 8.3 ms 664 A’s
. Critical rate of rise of on-state current .
di/dt (o= 2xI, tr< 100 ns) f=120 Hz T,=125°C 150 Alus
[ Peak gate trigger current t,< 10U g S ey T,=125°C 4 A
Pouw Average gate power dissipation T,=125°C 0.8 W
- Storage temperature range -40 to 150 °C
T Operating junction temperature range -40 to 125 °C

Note: xx = voltage, x = package

Electrical Characteristics (T, = 25°C, unless otherwise specified) — Alternistor Triac (3 Quadrants)

Test Conditions Quadrant
lor [=1=11 MAX. 100 mA
Vp, =12V R =60Q
o [=1=11 MAX. 2.0 V
- Vp =Vprw B =3.3kQ T =125°C [=1r=1 MIN 0.2 V
I I, = 400mA MAX. 100 mA
400V 600 700
B Vp =Vyau Gate Open T, = 125°C 600V VN, 500 625 Vits
800V 475 575
Vy =Vpau Gate Open T, = 100°C 1000V 500
(dv/dt)c (di/dtic = 21.6 A/us T, = 125°C MIN. 50 V/us
ty lg=2xl; PW=15ps | =56.6A(pk) TYR 5 ys

Static Characteristics

Symbol Test Conditions Value Unit

V., I, = 56.6A t =380 s T, = 25°C MAX. 18 v
T,=25°C | 400-1000V MAX. 20 UA

:EE:AA Vo = Vor / Ve T,=125°C | 400-800V MAX. 5 mA
T, = 100°C 1000V MAX. 5 mA

Thermal Resistances

Parameter
Qxx40KH6
0 ; e Qxx40K7 e -
Ryug unction to case (AC) xA0JH6 005 /W
Qxx40J7 ’

Note: xx = voltage

Qxx40xx Series
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Figure 1: Definition of Quadrants

Teccor® brand Thyristors
40 Amp Alternistor (High Commutation) Triacs

Figure 2: Normalized DC Gate Trigger Current for
All Quadrants vs. Junction Temperature

ALL POLARITIES ARE REFERENCED TO MT1
MT2 POSITIVE
MT2 (Positive _D‘-lalf Cycle) MT2
A
)1 (+) 1
GT.
GATE GATE
u MT1 MT1
RéF REF
I Qll |al -]
GT
MT2 alll |aiv T2
)1 U
GT +) lGT
GATE GATE
I
o MT1 MT1
REF MT2 NEGATIVE REF
(Negative Half Cycle)

4.0

3.0

2.0 N

~—

Ratio of I,/ I, (T, = 25°C)

0.0

-40 -15 10 35 60 85

Junction Temperature -- (°C)

Note: Alternistors will not operate in QIV

Figure 3: Normalized DC Holding Current

vs. Junction Temperature

Figure 4: Normalized DC Gate Trigger Voltage for
All Quadrants vs. Junction Temperature

4.0

w
o

Ratio of 1,,/1,, (T, = 25°C)
N
o

/

0.0
-40 -15 10 35 60 85

Junction Temperature - °C

1

10+125

2.0

0.5

Ratio of V, / V,, (T, = 25°C)
5

0.0
-40- 15 10 35 60 85

110 *125

Junction Temperature - °C

Figure 5: Power Dissipation (Typical)

vs. RMS On-State Current

Figure 6: Maximum Allowable Case Temperature
vs. On-State Current
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5
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- 40
2 v
g v
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= 8 30
o “
38 A
02 25
[ L~
O /
® 22 7
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U n.° /
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<
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Figure 7: On-State Current vs. On-State Voltage (Typical)

T, =25°C /

~
I=}

AN

o
o

IS
S

N

Positive or Negative Instantaneous
On-State Current (i,) - AMPS
N
S

o

o

0.6 0.8 1.0 1.2 1.4 1.6
Positive or Negative Instantaneous On-State Voltage (v,) - Volts

Figure 8: Surge Peak On-State Current vs. Number of Cycles

1000
€ Supply Frequency: 60Hz Sinusoidal
2 Load: Resistive
3 — RMS On-State [, ]: Max Rated Value at
— L
% I —— — Specific Case Temperature
+= T
@ T
5 100 — Notes:
= a 1) Gate control may be lost during and
.5 5 immediately following surge current interval.
3N 2) Overload may not be repeated until junction
g,' E temperature has returned to steady-state
c= rated value.
S 10
2
[
2
=3
@
3
©
-
o
.
1 10 100 1000
Surge Current Duration - Full Cycles
Note: xx = voltage
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Soldering Parameters

Teccor® brand Thyristors
40 Amp Alternistor (High Commutation) Triacs

Reflow Condition Pb — Free assembly

-Temperature Min (Ts(min)) 150°C
Pre Heat |-Temperature Max (T ) 200°C
-Time (min to max) (t ) 60 — 180 secs

Average ramp up rate (Liquidus Temp) 5°C/second max

(T,) to peak
Tgmax t0 T, - Ramp-up Rate 5°C/second max
-Temperature (T ) (Liquidus) | 217°C
Reflow
-Time (min to max) (t,) 60 - 150 seconds
Peak Temperature (T,) 26095 °C

Time within 5°C of actual peak

Temperature (tp) 20 - 40 seconds

Ramp-down Rate 5°C/second max

8 minutes Max.
280°C

Time 25°C to peak Temperature (T,)

Do not exceed

Physical Specifications

Terminal Finish 100% Matte Tin-plated.

UL recognized epoxy meeting flammability

eh7 LR EL classification 94V-0.

Lead Material Copper Alloy

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device
rating. Other ways to ensure long life for a power discrete
semiconductor are proper heat sinking and selection of
voltage ratings for worst case conditions. Overheating,
overvoltage (including dv/dt), and surge currents are

the main killers of semiconductors. Correct mounting,
soldering, and forming of the leads also help protect against
component damage.

©2008 Littelfuse, Inc.
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Environmental Specifications

Test

AC Blocking

Specifications and Conditions

MIL-STD-750, M-1040, Cond A Applied
Peak AC voltage @ 125°C for 1008 hours

Temperature Cycling

MIL-STD-750, M-1051,
100 cycles; -40°C to +150°C; 15-min
dwell-time

Temperature/
Humidity

EIA / JEDEC, JESD22-A101
1008 hours; 320V - DC: 85°C; 85%
rel humidity

High Temp Storage

MIL-STD-750, M-1031,
1008 hours; 150°C

Low-Temp Storage

1008 hours; -40°C

Thermal Shock

MIL-STD-750, M-1056

10 cycles; 0°C to 100°C; 5-min dwell-
time at each temperature; 10 sec (max)
transfer time between temperature

Autoclave

EIA / JEDEC, JESD22-A102
168 hours (121°C at 2 ATMs) and
100% R/H

Resistance to

MIL-STD-750 Method 2031

Solder Heat
Solderability ANSI/J-STD-002, category 3, Test A
Lead Bend MIL-STD-750, M-2036 Cond E

Qxx40xx Series
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Dimensions — TO-218X (J Package) — Isolated Mounting Tab

—1 Cp— Millimeters
B — <D Dimension =

| — U DIA. Min Max
_ ) \¢ 1 A 0.810 0.835 20.57 21.21
Measurement — A B 0.610 0.630 15.49 16.00
Point A ﬂ C 0.178 0.188 452 4.78
gzf D 0.055 0.070 140 178
J E 0.487 0.497 12.37 12.62
- F 0.635 0.655 16.13 16.64
M W i‘Lx G 0.022 0.029 0.56 074
PR N J H 0.075 0.095 191 2.41
N Gate J 0.575 0.625 14.61 15.88
SR JH:IziL K 0.256 0.264 6.50 6.71
M L —{k—p —l—G L 0.220 0.228 5.58 5.79
H‘;;:ﬂ - MT2 — |—H M 0.080 0.088 2.03 2.24
v Note: Maximum torque o N 0.169 0.177 4.29 4.49
e g0a N9 @ P 0.034 0.042 0.86 1.07
R 0.113 0.121 2.87 3.07
S 0.086 0.096 2.18 2.44
T 0.156 0.166 3.96 4.22
U 0.164 0.165 4.10 4.20
% 0.603 0.618 15.31 15.70
W 0.000 0.005 0.00 0.13
X 0.003 0.012 0.07 0.30
Y 0.028 0.032 0.71 0.81
Z 0.085 0.095 2.17 2.42

Dimensions — TO-218AC (K Package) — Isolated Mounting Tab

T. Measurement Point a ata
« B — > | C |- D e O
t U (diameter) *" - D = =
§< i ﬁ A 0.810 0.835 20.57 21.21
T AZT S B 0610 0.630 15.49 16.00
Aol . C 0.178 0.188 452 478
l i l i w D 0.055 0.070 1.40 1.78
. T E 0.487 0.497 12.37 12.62
4 . ! F 0.635 0.655 16.13 16.64
P

l G 0.022 0.029 0.56 0.74

MT1 —»t | >
MT2 — ] ([ v a— <H H 0.075 0.095 1.91 2.41
“pl~—2a —>ll<a J 0.575 0.625 14.61 15.88
R | e K 0.2M 0.219 5.36 5.56
L 0.422 0.437 10.72 11.10
> K e o g M 0.058 0.068 147 173
- > tab is 8 in-Ibs. (0.904 Nm). N 0.045 0.055 114 1.40
P 0.095 0.115 2.41 2.92
Q 0.008 0.016 0.20 0.41
R 0.008 0.016 0.20 0.41
U 0.164 0.165 4.10 4.20
W 0.085 0.095 2.17 242
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Product Selector

Gate Sensitivity Quadrants
Part Number |

| a00v | 600V | 800V [1000V| 1-n-m | TS rackage
Qxx40KH6 X X X X 80mA 40A Alternistor Triac TO-218AC
Qxx40JH6 X X X 80mA 40A Alternistor Triac TO-218X
Qxx40K7 X X X X 100 mA 40A Alternistor Triac TO-218AC
Qxx40J7 X X X 100 mA 40A Alternistor Triac TO-218X
Note: xx = Voltage (7]
o
g
Packing Options o
=
Part Number Marking Weight Packing Mode Base Quantity <
Qxx40KH6 Qxx40KH6 4.40g Bulk 250 g
Qxx40KH6TP Qxx40KH6 4.40g Tube 500
Qxx40JH6 Qxx40JH6 5.23g Bulk 250
Qxx40JH6TP Qxx40JH6 5.23g Tube 500
Qxx40K7 Qxx40K7 4.40g Bulk 250
Qxx40K7TP Qxx40K7 4.40g Tube 500
Qxx40J7 Qxx40J7 5.23g Bulk 250
Qxx40J7TP Qxx40J7 5.23g Tube 500

Note: xx = Voltage

Part Numbering System Part Marking System

Q6040K7 TO-218 AC (K Package)

TO-218 X - (J Package)
DEVICE TYPE SENSITIVITY
Q : Alternistor Triac H6: 80mA (Ql, 11, IN) O
7 : 100mA (Ql, 11, 1)
VOLTAGE Q6040K7
40 : 400V
. PACKAGE TYPE

60 : 600V K : TO-218AC Isolated Tr oo
80 : 800V J : TO-218X Isolated
K0 : 1000V : |]| || |J

CURRENT

40 : 40A
©2008 Littelfuse, Inc. 153 Qxx40xx Series
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QxxxxLTx Series

Description

The Quadrac is an internally triggered Triac designed for
AC switching and phase control applications. It is aTriac
and DIAC in a single package, which saves user expense
by eliminating the need for separate Triac and DIAC
components.

7]

Standard type devices normally operate in Quadrants | & Il L<’

triggered from AC line. o

Alternistor type Quadracs are used in circuits requiring high g

dv/dt capability. =)

4 (o)

. <

Features & Benefits 19

Agency Approval e RoHS Compliant e Surge capability up to g
. 200 A -

e Glass — passivated &

Agency File Number junctions a

®N L Package : E71639 ° ggl(t)a\?e capability up to <

Schematic Symbol

Applications

Excellent for AC switching and phase control applications

o m ° such as lighting and heating. Typical applications are AC
MT2 MT1 solid-state switches, light dimmers, power tools, home/
T

brown goods and white goods appliances.

Alternistor Quadracs (no snubber required) are used in
applications with extremely inductive loads requiring
highest commutation performance.

Main Features

Internally constructed isolated package is offered for ease

Symbol Value of heat sinking with highest isolation voltage.
s 41015 A
Vornn! Varn 400 to 600 Y
DIAC V,, 331043 v
©2008 Littelfuse, Inc. 155 QxxxxLTx Series
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Absolute Maximum Ratings

Parameter

Qxx04LT
Qxx06LT /
Qxx06LTH
Qxx08LT /
Qxx08LTH
Qxx10LT /
Qxx10LTH
Qxx15LT /
Qxx15LTH

Qxx04LT: T, = 95°C
[—— RMS forward current Qxx06LT/Qxx08LT/Qxx10LT: T = 90°C 4 6 8 10 15 A
Qxx15LT. T, = 80°C
single half cycle; f = 50Hz;
y T, (initial) = 26°C 4 | 85 | 83 | 100 | 167
Lo Peak non-repetitive surge current single half oydle: f = 60Hz, A
T, (initial) ='25°C ' 55 80 100 120 200
12t 12t value for fusing t,=8.3ms 125 | 26.5 41 60 166 A%s
di/dt Critical rate-of-rise of on-state current f=60Hz T =1256°C 50 70 100 Alus
e Peak gate current T,=125°C 1.5 A
Tea Storage temperature range -40 to 150 °C
T, Operating junction temperature range -40 to 125 “C

Note: xx = voltage

|_
Test Conditions §'
X
X
a
N I, = 200mA (initial) MAX. 40 50 60 60 70 mA
400V 75 150 175 200 300
Vy = Vpau gate open; T=100°C MIN.
600V 50 125 150 175 200
dv/dt V/us
400V 50 100 120 150 200
Vy = Vo 9ate open; T=125°C MIN.
600V 50 85 100 120 150
dv/dt(c) di/dt(c) = 0.54 x I,/ ms; T, = 125°C MIN. 3 4 V/us
ty, (note 1) TYP 3 us

(1) Reference test circuit in figure 10 and waveform in figure 11; C, = 0.1uF with 0.1us rise time.
Note: xx = voltage

Electrical Characteristics (T, = 25°C, unless otherwise specified) — Alternistor Quadrac

= | 8 ] E | E
Test Conditions = = = 2
<} o = 2
X x X X
X X X X
(] a a d
l, |, = 20mA (initial) MAX. 50 50 60 70 mA
V. =V T=100°C MIN 400V 575 925
= ; gate open; T=100° .
o = Yoy 9T OPEN 600V 425 775
dv/dt V/us
V. =V T=125°C MIN 400V 450 700
= ; gate open; T =125° .
o = Yo 9T OPEM 600V 350 600
dv/dt(c) di/dt(c) = 0.54 x I/ ms; T = 125°C MIN. 25 30 V/us
ty (note 1) TYP 3 us

(1) Reference test circuit in figure 10 and waveform in figure 11; C, = 0.1uF with 0.1us rise time.
Note: xx = voltage
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Trigger DIAC Specifications

Teccor® brand Thyristors
4/6/8/10/15Amp Quadracs

Symbol Test Conditions
AV, Breakover Voltage Symmetry MAX. 8 V
MIN. 33
Veo Breakover Voltage, forward and reverse V
MAX. 43
[AV+] Dynamic Breakback Voltage, forward and reverse (note 1) MIN. B V
lso Peak Breakover Current MAX. 25 uA
C; Trigger Firing Capacitance MAX. 0.1 uF 8
(1) Reference test circuit in figure 10 and waveform in figure 11. <
[+
(a]
Static Characteristics g
(o)
Symbol Test Conditions Value Unit <
Wy, =141 x1, At =380us MAX. 1.6 V E
T = 25°C 10 )
<
[ P Vo ! Vaau T,=100°C MAX. 500 LA Q
T,=125°C 2000 g

Thermal Resistances

Symbol Parameter Value Unit
Qxx04LT 3.6
Qxx06LT / 33
Qxx06LTH '
Qxx08LT / 28
Ryue, Junction to case (AC) Qxx08LTH ’ °C/W
Qxx10LT / 26
Qxx10LTH ’
Qxx15LT / 21
Qxx15LTH ’
Roua Junction to ambient 50 °C/W

Note : xx = voltage

©2008 Littelfuse, Inc.
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Figure 1: Normalized DC Holding Current Figure 2: On-State Current vs. On-State Voltage
vs. Junction Temperature (Typical) (4A)
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Figure 3: On-State Current vs. On-State Voltage Figure 4: Power Dissipation vs. RMS On-State
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Figure 5: Power Dissipation vs. RMS On-State Current

Figure 6: Maximum Allowable Case Temperature
(Typical) (6A to 15A)

vs. RMS On-State Current
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1000
Supply Frequency: 60Hz Sinusoidal
Load: Resistive
RMS On-State Current: [l ,I: Maximum Rated
9 Qxx15LT/Qxx15LTH Value at Specific Case Temperature
° E ~
> ~
:"; <I 100 —_— ] I~ — Qxx10LT/Qxx10LTH Notes:
2= — ——l Qxx08LT/Qxx08LTH | 1. Gate control may be lost during and immediately
[z T — . .
i—’ = T— ] ~—/_| T — following surge current interval.
Z° :‘:‘:', ~~ L \: == I~ 2. Overload may not be repeated until junction 7}
= iy
S E —~— T T temperature has returned to steady-state (&)
® O Qxx06LT/Qxx06LTH R \\\~:::~. rated value. <
S @ ‘\ I ~ :
n B 10 ——
§ ‘2‘ Qxx04LT n
o o g
. <
1 10 100 1000 L)
Surge Current Duration -- Full Cycles :
(=)
=
Note: xx = voltage a
o
~
Figure 8: DIACV,_, Change vs. Junction Temperature <
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Figure 9: Test Circuit Figure 10: Test Circuit Waveform
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Soldering Parameters
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Reflow Condition Pb — Free assembly

-Temperature Min (Ts(min)) 150°C
Pre Heat |-Temperature Max (T ) 200°C
-Time (min to max) (t ) 60 — 190 secs

Average ramp up rate (Liquidus Temp)

(T,) to peak 5°C/second max
L

Tgmax t0 T, - Ramp-up Rate 5°C/second max
-Temperature (T ) (Liquidus) | 217°C
Reflow
-Temperature (t,) 60 - 150 seconds
Peak Temperature (T,) 260°C +o

Time within 5°C of actual peak

Temperature (tp) 20 - 40 seconds

Ramp-down Rate 5°C/second max

8 minutes Max.
280°C

Time 25°C to peak Temperature (T,)

Do not exceed

Physical Specifications

Terminal Finish 1005 Matte Tin-plated

UL Recognized epoxy meeting

Eedyiiatenal flammability classification 94-0

Lead Material Copper Alloy

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device
rating. Other ways to ensure long life for a power discrete
semiconductor are proper heat sinking and selection of
voltage ratings for worst case conditions. Overheating,
overvoltage (including dv/dt), and surge currents are

the main killers of semiconductors. Correct mounting,
soldering, and forming of the leads also help protect
against component damage.

QxxxxLTx Series

160

— tp
ﬂ TP i 1
o
ERL ¢
E TS I L 1
g- (max)
Ramp-dowi
£ [Preheat]
o
S(min)
s
25
time to peak temperature——»i Time =>

Environmental Specifications

Test Specifications and Conditions

High Temperature
Voltage Blocking

MILSTD-750: Method 1040, Condition A
Rated V,, (VAC-peak), 125°C, 1008
hours

Temperature Cycling

MIL-STD-750: Method 1051
-40°C to 150°C, 15-minute dwell,
100 cycles

Biased Temperature &
Humidity

EIA/JEDEC: JESD22-A101
320VDC, 85°C, 85%RH, 1008 hours

High Temp Storage

MILSTD-750: Method 1031
150°C, 1008 hours

Low-Temp Storage

-40°C, 1008 hours

Thermal Shock

MILSTD-750: Method 1056
0°C to 100°C, 5-minute dwell,
10-second transfer, 10 cycles

Autoclave
(Pressure Cooker Test)

EIA/JEDEC: JESD22-A102
121°C, 100%RH, 2atm, 168 hours

Resistance to
Solder Heat

MIL-STD-750: Method 2031
260°C, 10 seconds

Solderability

ANSI/J-STD-002, Category 3, Test A

Lead Bend

MILSTD-750: Method 2036, Condition E
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Dimensions — TO-220AB (L-Package) — Isolated Mounting Tab

T, MEASURING POINT _ e
ETA /&0* P S Ly DT
“ f— 320 a a
Iy A 0.380 0.420 9.65 10.67
I AREA (REF)
e ot || | oo B 0.105 0.115 2.67 2.92
~ [ oy e 0.230 0.250 5.84 6.35
T D 0.590 0.620 14.99 15.75
— E 0.142 0.147 3.61 3.73 7
F 0.110 0.130 2.79 3.30 2
G 0.540 0.575 13.72 14.61 E
H 0.025 0.035 0.64 0.89 <
L B J 0.195 0.205 4.95 5.21 8
b J N K 0.095 0.105 2.41 2.67 <
J | M |
MT1 MT2 T (Trigger) Note: Maximum torque L 0.060 0.075 1.52 1.91 L)
to be applied to mounting tab -
is 8 in-lbs. (0.904 Nm). M 0.085 0.095 2.16 2.41 S
N 0.018 0.024 0.46 0.61 5
0 0.178 0.188 452 478 o
P 0.045 0.060 114 1.52 =
R 0.038 0.048 0.97 1.22

Product Selector

Voltage
Part Number

Package
| 400V | 600V | 800V | 1000V |
Qxx04LT X X Quadrac TO-220L
Qxx06LT X X Quadrac TO-220L
Qxx06LTH X X Alternistor Quadrac TO-220L
Qxx08LT X X Quadrac TO-220L
Qxx08LTH X X Alternistor Quadrac TO-220L
Qxx10LT X X Quadrac TO-220L
Qxx10LTH X X Alternistor Quadrac TO-220L
Qxx15LT X X Quadrac TO-220L
Qxx15LTH X X Alternistor Quadrac TO-220L
Note: xx = Voltage
©2008 Littelfuse, Inc. 161 QxxxxLTx Series
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Part Number Marking Packing Mode Base Quantity
Qxx04LT Qxx04LT 229 Bulk 500
Qxx04LTTP Qxx04LT 229 Tube 500
Qxx06LT Qxx06LT 229 Bulk 500
Qxx06LTTP Qxx06LT 229 Tube 500
Qxx06LTH Qxx06LTH 229 Bulk 500
Qxx06LTHTP Qxx06LTH 229 Tube 500
Qxx08LT Qxx08LT 22g Bulk 500
Qxx08LTTP Qxx08LT 229 Tube 500
Qxx08LTH Qxx08LTH 22g Bulk 500
Qxx08LTHTP Qxx08LTH 229 Tube 500
Qxx10LT Qxx10LT 229 Bulk 500
Qxx10LTTP Qxx10LT 229 Tube 500
Qxx10LTH Qxx10LTH 229 Bulk 500
Qxx10LTHTP Qxx10LTH 229 Tube 500
Qxx15LT Qxx15LT 229 Bulk 500
Qxx15LTTP Qxx15LT 229 Tube 500
Qxx15LTH Qxx15LTH 229 Bulk 500
Qxx15LTHTP Qxx15LTH 229 Tube 500

Note: xx = Voltage

Part Numbering System Part Marking System

Q6010 L TH 56 TO-220AB (L Package)
D.EVICE TYPE —L LEAD FORM DIMENSIONS
Q: Quadrac .
xx: Lead Form Option
VOLTAGE RATING
40: 400V TRIAC TYPE
60: 600V (blank): Standard Triac
H: Alternistor Triac QGO1OLTH
CURRENT RATING Trigger
o4 an T: Internal Diac (33V - 43V)
g oA PACKAGE TYPE W
10- 10A L: TO-220 (Isolated) |r yxxxx
15: 15A ‘ ‘ " N
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0.8 Amp Sensitive SCRs
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EC103xx & SxSx Series

Description

Excellent unidirectional switches for phase control
applications such as heating and motor speed controls.

Sensitive gate SCRs are easily triggered with microAmps
of current as furnished by sense coils, proximity switches,
and microprocessors.

Features & Benefits

e RoHS compliant e \/oltage capability up
e Glass — passivated to 600V
junctions e Surge capability up to
20 A

Applications

Typical applications are capacitive discharge systems

Symbol Val Unit . SRR
ple aite o for strobe lights and gas engine ignition. Also controls
sy 0.8 A for power tools, home/brown goods and white goods
appliances.
Ve Verns 400 to 600 v
lor 12 to 500 HA

Schematic Symbol

(/]
e
T
»
<
-
o

Absolute Maximum Ratings — Sensitive SCRs

Symbol Parameter Test Conditions Value Unit
[ — RMS on-state current T, =75°C 0.8 A
single half cycle; f = 50Hz; 16
T, (initial) = 256°C
Lo Peak non-repetitive surge current A
single half cycle; f = 60Hz; 20
T, (initial) = 256°C
1%t 12t Value for fusing t, = 8.3 ms 1.6 A’s
di/dt Critical rate of rise of on-state current f=60Hz;T =110°C 50 Alus
[ Peak gate current T,=110°C 1 A
S Average gate power dissipation T,=110°C 0.1 W
- Storage temperature range -40 to 150 *C
T, Operating junction temperature range -40 to 110 °C
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Electrical Characteristics (T, = 25°C, unless otherwise specified)

Test Conditions SxS1 SxS2
EC103X1 EC103X2 EC103X3

lor MAX. 12 50 200 500 pA

V, =12V, R, =60 Q
V., MAX. 0.8 v
dv/d Vo=V _ R =1kQ 400V MIN 20 2 % 0 Y
v/dt = ; = 1 . us

oo AR 600V 10 10 15 20
Ve, V, =Vou, R = 33kQ; T, = 110°C MIN. 0.2 0.25 Vv
. |, = 200mA (initial) MAX. 5 8 mA
t, (1) MAX. 60 50 45 us
t, l,=2xI,; PW=15ps; | =16A TYP 2 | 3 4 5 us

(1) L=1A; tp:50us; dv/dt=5V/us; di/dt=-5A/us

Static Characteristics

Symbol Test Conditions Value Unit
Vi I, =12A; t =380 us MAX. 1.7 Vv
T, =25°C 1
lorn / eam Voam = Vagw T,=100°C MAX. 50 HA
T,=10°C 100

Thermal Resistances

Symbol Parameter
; EC103xy 75
Ryug Junction to case (AC) °C/W
SxSy 60*
RSU_A) Junction to ambient EC103xy 160 °C/W
Notes: x = voltage, y = sensitivity
* = Mounted on 1 cm? copper (two-ounce) foil surface
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Figure 1: Normalized DC Gate Trigger Current
vs. Junction Temperature

Teccor® brand Thyristors
0.8 Amp Sensitive SCRs

Figure 2: Normalized DC Gate Trigger Voltage
vs. Junction Temperature
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Figure 3: Normalized DC Holding Current
vs. Junction Temperature

Figure 4: On-State Current vs. On-State

Voltage (Typical)
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Figure 5: Power Dissipation (Typical)

vs. RMS On-State Current

Figure 6: Maximum Allowable Case Temperature

vs. RMS On-State Current
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Figure 7: Maximum Allowable Case Temperature Figure 8: Maximum Allowable Ambient Temperature
vs. Average On-State Current vs. RMS On-State Current
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Figure 9: Maximum Allowable Ambient Temperature
vs. Average On-State Current

Figure 10: Peak Capacitor Discharge Current
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Figure 12: Surge Peak On-State Current vs. Number of Cycles
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2 § iy 2. Overload may not be repeated until junction

3 5 ~L temperature has returned to steady-state

5 % rated value.
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Figure 13: Simple Test Circuit for Gate Trigger Voltage and Current

Reset Note: V1 — 0V to 10V dc meter
Nogf::r:'g;it'gied V,; — 0V to 1V dc meter
lc—0mAto 1 mA dc milliammeter
R1 — 1 k potentiometer

To measure gate trigger voltage and current, raise gate

voltage (V) until meter reading V1 drops from 6V to 1 V.

Gate trigger voltage is the reading on V. just prior to V1

§ dropping. Gate trigger current |- Can be computed from
R1

IN4001

0.8 A SCRs

the relationship
| — | . VGT
€T %1000

Amps

where | is reading (in amperes) on meter just prior to V1
dropping

Note: |, may turn out to be a negative quantity (trigger
current flows out from gate lead). If negative current
occurs, |, value is not a valid reading. Remove 1 k resistor
and use |, as the more correct |, value. This will occur on
12 pA gate products.
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Soldering Parameters

Reflow Condition Pb — Free assembly ﬂ T _.i tp E‘_
P

-Temperature Min (T ) 150°C o

Pre Heat |-Temperature Max (T ) 200°C 2 T { ¢, )
(1]
-Time (min to max) (t,) 60 — 190 secs g Tsmay
g' Ramp-dowi

Average ramp up rate (Liquidus Temp) . o [Prehent]
T it e 5°C/second max 2
( L p TS(min)
Tgmax t0 T, - Ramp-up Rate 5°C/second max f ts

-Temperature (T ) (Liquidus) | 217°C
Reflow 25 prs—— "

-Temperature (t,) 60 - 150 seconds ime to peak temperature————3 Time —>
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (tp)
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C

Physical Specifications Environmental Specifications

100% Matte Tin-plated/Pb-free Solder Test Specifications and Conditions

Terminal Finish

Dipped . MIL-STD-750, M-1040, Cond A Applied
] ] - AC Blocking Peak AC voltage @ 110°C for 1008 hours
Body Material U|L rggogglzegf&%xy meeting flammability MIL-STD-750, M-1051,
classitication Temperature Cycling | 100 cycles; -40°C to +150°C; 15-min
dwell-time
Lead Material Copper A”Oy T / EIA/JEDEC, JESD22-A101
emperature 1008 hours; 320V - DC: 85°C; 85%
Humidity .
rel humidity
. . . . MIL-STD-750, M-1031,
Design Considerations HighTemp Storage 1008 hours: 150°C
Careful selection of the correct device for the application’s Low-Temp Storage 1008 hours; -40°C
operating parameters and environment will go a long way MIL-STD-750, M-1056
toward extending the operating life of the Thyristor. Good 10 cycles; 0°C to 100°C; 5-min dwell-
. . - . . Thermal Shock : ' -~
design practice should limit the maximum continuous time at each temperature; 10 sec (max)
current through the main terminals to 75% of the device transfer time between temperature
rating. Other ways to ensure long life for a power discrete EIA/JEDEC, JESD22-A102
semiconductor are proper heat sinking and selection of Autoclave 168 hours (121°C at 2 ATMs) and
voltage ratings for worst case conditions. Overheating, 100% R/H
overvoltage (including dv/dt), and surge currents are i
vervoltage (including dv/dt), urge cu : pesierancelic MIL-STD-750 Method 2031
the main killers of semiconductors. Correct mounting, Solder Heat
solo_lermg, and forming of the leads also help protect Solderability ANSI/J-STD-002, category 3, Test A
against component damage.
Lead Bend MIL-STD-750, M-2036 Cond E
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Dimensions —-TO-92 (E Package)

T. Measuring Point Millimeters
1 Dimension
S A
A 0.176 0.196 4.47 4.98
B 0.500 - 12.70 -
D 0.095 0.105 2.41 2.67
E 0.150 - 3.81 -
B F 0.046 0.054 1.16 1.37
G 0.135 0.145 3.43 3.68
H 0.088 0.096 2.23 2.44
J 0.176 0.186 4.47 4.73
M(':riﬂ;g?l?lq /_/_ — K 0.088 0.096 2.23 2.44
Gate | PIN o \node/MT2/PIN 3 L 0.013 0.019 | 033 0.48
«—E—>| M 0.013 0.017 0.33 0.43
N b 1 : —— ,
T HK G All leads insulated from case. Case is electrically nonconductive.
M —
>~ F
LD
<K
J—

Dimensions — Compak (C Package)

e
o T cte O
| B | Gate = & 0 3 . n
[ o— | <
o A 0.140 0.155 3.56 3.94 0
T - 4:7 B 0.205 0.220 5.21 5.59 )
4 J\ f C 0.077 0.083 1.96 2.1
W72/ Anode | M1/ Cathode D 0.166 0.180 4.22 457
F g E 0.036 0.063 0.91 1.60
Lro H@:@jj F 0.066 0.083 167 2.1
e iy —r= G 0.004 0.008 0.10 0.20
. H 0.077 0.086 1.96 2.18
[Tee TR J 0.043 0.053 1.09 135
T - e K 0.008 0.012 0.20 0.30
o oo L 0.039 0.049 0.99 124
L - ' M 0.022 0.028 0.56 0.71
o Outine iiiivhd ey N 0.027 0.033 0.69 0.84
P 0.052 0.058 132 147
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Part Number
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Voltage
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Expertise Applied | Answers Delivered

Gate Sensitivity

Package

EC103 x 1 X X 12uA Sensitive SCR TO-92
EC103 x 2 X X 50pA Sensitive SCR TO-92
EC103 x X X 200pA Sensitive SCR TO-92
EC103 x 3 X X 500pA Sensitive SCR TO-92
S x S1 X X 12uA Sensitive SCR Compak
SxS2 X X 50uA Sensitive SCR Compak
SxS X X 200uA Sensitive SCR Compak
SxS3 X X 500pA Sensitive SCR Compak

Note: x = Voltage

Packing Options

Part Number Marking Weight Packing Mode Base Quantity
EC103xy EC103xy 0.19¢g Bulk 2000
EC103xyRP EC103xy 0.19¢ Reel Pack 2000
EC103xyAP EC103xy 0.19¢g Ammo Pack 2000
SxSyRP SxSy 0.08 g Embossed Carrier 2500

Note: x = Voltage, y = sensitivity

TO-92 (3-lead) Reel Pack (RP) Radial Leaded Specifications

Meets all EIA-468-B 1994 Standards

i

" M %m”’% gégT?O)

11t | i | T

l%é%% ﬁ{ﬁ o O[O o/l \; @\\ @<4L

|¢(102.57 ?| 0.1 (2.54)—>| </ MT1 /Cathode| MT2/Anode
’ —> «—0.2(5.08) Gate 0157
. DIA
14.17(360.0) 4.0)
Flat up
Dimensions
are in inches

(and millimeters).

Direction of Feed

EC103xx & SxSx Series
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TO-92 (3-lead) Ammo Pack (AP) Radial Leaded Specifications

Meets all EIA-468-B 1994 Standards

5 v
o.é%s 0.02(0.5) % 0.098 (2.5) MAX T
L 97y [
@z b A7 [\ \ =P
0.708
(18.0) *_—0_354 O OO O Cen
¢ (9.0)
|¢o.5 0.1 (2.54) —>| I« MT2/An6de\ MT1 / Cathode 0157 pia
(12.7) >l 026508 Gate “0)
Flat down

12.2
(310.0)
Dimensions
are in inches
1.85 (and millimeters).
(47.0)

0.8 A SCRs

< 13.3
| (338.0)

Compak Embossed Carrier Reel Pack (RP) Specifications

Meets all EIA-481-1 Standards

Y

0.157 Anode / MT2

(4.0)

4 i oooOooooooooﬁ.ooo&ooooooooooo

o, o MM NN ENENI[0[]

> -

+ - N
(;;580 “ Cathode / MT1 Gate 0.059 DIA Cover tape
(8.0) athode (1.5)

12.99
(330.0)

Dimensions
are in inches
(and millimeters).

0.512 (13.0) Arbor
Hole Dia.

0.49
(12.4) e /
NNy i ]

Direction of Feed
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Part Numbering System (TO-92) Part Marking System

EC103 D 175 TO-92 (E Package)
DEVICE TYPE j EC103D1
EC: TO-92 SCR
xx: Lead Form Option YXXXX

Lead Form Dimensions T

CURRENT RATING — |
103: 0.8A (TO-92)

VOLTAGE RATING SENSITIVITY & TYPE
D: 400V 10 12pA
M: 600V 2: 50pA
[blank]: 200 A
3: 500pA

Part Numbering System (Compak) Part Marking System (Compak)
S 6 S 1 Compak (C Package)
DEVICE TYPE J L SENSITIVITY & TYPE

: S6S1 :l
S: Compak SCR 1 12pA |:
2: 50pA WF Yoo :|

VOLTAGE RATING [blank]: 200y A
4: 400V 3: 500pA
6: 600V

CURRENT RATING
S: 0.8A (Compak)
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SxX8xSx Series

Description

New device series offers high static dv/dt and lower turn
off (t,) sensitive SCR with its small die planar construction
design. It is specifically designed for GFCI (Ground Fault
Circuit Interrupter) and Gas Ignition applications. All

SCRs junctions are glass-passivated to ensure long term
reliability and parametric stability.

L
a32e

S ’

o
o
<4

e RoHS compliant

e Thru-hole and surface

mount packages
e Surge current

capability > 10Amps

e Blocking voltage

Symbol Value Unit (VDHM /VRRM )
capability - up to 800V
|T1RMS) 0.8 A pabiity = tp
Voaa! Ve 400 to 800 \
Schematic Symbol
I 510 200 HA

Applications

The SxX8xSx EV series is specifically designed for
GFCI (Ground Fault Circuit Interrupter) and gas ignition
applications.

Absolute Maximum Ratings

e High dv/dt noise immunity

¢ Improved turn-off time (t )
q

< 25 psec

e Sensitive gate for direct
microprocessor interface

A
G
K

Symbol Parameter
TO-92 T.=55°C 0.8 A
[ — RMS on-state current (full sine wave) SOT-89 T, =60°C 0.8 A
SOT-223 T, =60°C 0.8 A
TO-92 T, =556°C 0.51 A
L Average on-state current SOT-89 T.=60°C 0.51 A
SOT-223 T, =60°C 0.51 A
Non repetitive surge peak on-state current e F= 50Hz 8 A
s Sl eale, T it = 25°€) SOEE -
J SOT223 F= 60Hz 10 A
t =10 ms F=50Hz 0.32 A?s
1t 1t Value for fusing £
t,=8.3ms F =60 Hz 0.41 A’s
TO-92
di/dt Critical rate of rise of on-state current |; = 10mA SOT-89 T,=125°C 50 Alus
SOT-223
Lo Peak Gate Current t,=10ps T,=125°C 1.0 A
Py Average gate power dissipation — T, =125°C 0.1 W
ng Storage junction temperature range — — -40 to 150 °C
1, Operating junction temperature range — — -40 to 125 “C
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Electrical Characteristics (T, = 25°C, unless otherwise specified)

Description Test Conditions
[ DC Gate Trigger Current R D 100 0
L= MAX. 5 50 200 pA
v DC Gate Trigger Voltage Vo =6V MAX 08 v
o1 99 g R =1000Q : '
/- Peak Reverse Gate Voltage I = 10LA MIN. 5 V
I Holding Current R =1 KQ MAX. 5 mA
T,=125°C
Critical Rate-of-Rise of Vo = Vo N
{dv/dtis Off-State Voltage Exp. Waveform MIN. 75 Vius
Ry =1 kQ
t, Turn-Off Time T= éi 21@@00 v MAX. 30 25 25 us
l;=10mA
it Turn-On Time PW = 15usec MAX. 2.0 2.0 2.0 us
I, = 1.6A(pk)

Note: x = voltage, y = package

Static Characteristics (T, = 25°C, unless otherwise specified)

Description Test Conditions
A Peak On-State Voltage Iy = 1.6A (pk) MAX. 1.70 V
= 25R°C :@1ka(2: Voru MAX. 3 pA
lpans Off-State Current, Peak Repetitive T- 12552 @D =V
Ry, =1 kO MAX. 500 pA
Description Test Conditions
TO-92 75 °C/W
R Junction to case (AC) I, =0.8A SOT-223 30 °C/W
SOT-89 50 °C/W
TO-92 150 °C/W
R Junction to ambient I =0.8A L' SOT-223 60 °C/W
SOT-89 90 °C/W
T60Hz AC resistive load condition, 100% conduction.
SxX8xSx Series 174 ©2008 Littelfuse, Inc.
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Figure 1: Normalized DC Gate Trigger Current For All Figure 2: Normalized DC Holding Current
Quadrants vs. Junction Temperature vs. Junction Temperature
2.0 7\ 4.0
AN
\
o 8 ‘ 30
8 ‘ 3
&N } i
':: ‘ =< n
_G 1.0 ‘ '::n 20
5 | NG .l
(=] I .~
g | N s ™
=4 0.5 =
© 1.0
\ = —
i \\§
0.0 4 0.0
-40 15 +25 +65 +105 4125 5 35 15 45 425 +45  +65  +85  +105 +125
Junction Temperature (T)) -°C Junction Temperature (TJ) -°C

Figure 3: Normalized DC Gate Trigger Voltage Figure 4: Power Dissipation (Typical)

vs. RMS On-State Current

vs. Junction Temperature

1.0 0.8 ; ; ;
c CURRENT WAVEFORM: Sinusoidal
> 0.9 -3 0.7 LOAD: Resistive or Inductive
1 \\ 4 CONDUCTION ANGLE: 180° / 7
<+ 08 ~ @ 06 7
5 2 e
2 \ a /
= ~ 8, o
X ~ oL 05 7
g 35 (7/]
£ ™~ 3= /
S 06 ™~ & o4 ~ <
2 TN 23
=
& ~ £ *:)
05 %o 03
2 \\ &= .
= o o
o 04 g 02 ~
3 g // >
03 S o - (1]
<
02 0.0
40 25 10 45 420 +35 450 465 +80 495 +110 +125 0.0 01 02 03 0.4 05 06 0.7 0.8
Junction Temperature (T,) - °C RMS On-state Current [l .,,; | - Amps
Figure 5: Maximum Allowable Case Temperature
vs. On-State Current
130
CURRENT WAVEFORM: Sinusoidal
\ LOAD: Resistive or Inductive
120 CONDUCTION ANGLE: 180°
N CASETEMPERATURE: Measured as
\ shown on dimensional drawings
2 110 S ‘ ‘ ‘
] \
'3 100 ~ | SOT-223 & SOT-89
‘g 9 ) \\/
ic BN
T 80 ™N
= \
< NN
Y
B \
60
= N
50
0.0 0.1 0.2 03 0.4 05 0.6 0.7 0.8
RMS On-state Current [l .., ] - Amps
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ure 6: Surge Peak O Current vs. Number of Cycles
20
Supply Frequency: 60Hz Sinusoidal
2 Load: Resistive
s RMS On-State Current [l ]: Max Rated Value at
‘g 10 Specific Case Temperature
Sg g ~C
E £ 7 \\\ Notes:
s< 6 1. Gate control may be lost during and immediately
g A 5 ™~ following surge current interval.
(] § 2. Overload may not be repeated until junction
= 4 temperature has returned to steady-state rated value.
QO
25 N
o E 3 N
23 N o
=] -8,
2 , \408%
s
©
S ~
N
NN
|
1 T
1 2 3 4 5678910 20 30 40 60 80 100 200 300400 600 1000
Surge Current Duration - Full Cycle

Soldering Parameters

Reflow Condition Pb — Free assembly ﬂ T —>! tp i'—
P
-Temperature Min (T_ . ) 150°C ®
=
Pre Heat |-Temperature Max (T ) 200°C % T { -, )
-Time (min to max) (t) 60 — 180 secs § Tsmay
g = Ramp-dow
. £
Average ramp up rate (Liquidus Temp) o o [Prehent]
T sesl 5°C/second max = T
L S(min)
Toma 10T, - RaMp-up Rate 5°C/second max ts
-Temperature (T ) (Liquidus) | 217°C 25
Reflow - - time t .t "
-Time (min to max) (t ) 60 — 150 seconds ime to peak temperature——>) Time —>
Peak Temperature (T,) 260795 °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (t )
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
SxX8xSx Series 176 ©2008 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.



. 8 Teccor® brand Thyristors
% Littelfuse EV Series 0.8 Amp Sensitive SCRs

Expertise Applied | Answers Delivered

Physical Specifications Reliability/Environmental Tests
) Test Specifications and Conditions

Terminal Finish 100% Matte Tin-plated. :

AC Blockin MIL-STD-750, M-1040, Cond A Applied

. : . 9 Peak AC voltage @ 110°C for 1008 hours
Body Material UL recognized epoxy meeting flammability
Y classification 94V-0. MIL-STD-750, M-1051,

Temperature Cycling | 100 cycles; -40°C to +150°C; 15-min
Lead Material Copper Alloy dwell-time

Temperature/ EIA / JEDEC, JESD22-A101

per 1008 hours; 320V - DC: 85°C; 85%
Humidity

rel humidity

Design Considerations MIL-STD-750, M-1031,

1008 hours; 150°C
Low-Temp Storage 1008 hours; -40°C

High Temp Storage

Careful selection of the correct device for the application’s
operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good MIL-STD-750, M-1056

design practice should limit the maximum continuous Thermal Shock 10 cycles; 0°C to 100°C; &-min dwell-
current through the main terminals to 75% of the device time at each temperature; 10 sec (max)
rating. Other ways to ensure long life for a power discrete transfer time between temperature

semiconductor are proper heat sinking and selection of EIA/JEDEC, JESD22-A102
voltage ratings for worst case conditions. Overheating, Autoclave 1680hour5 (121°C at 2 ATMs) and
overvoltage (including dv/dt), and surge currents are 100% R/H
the main killers of sgmlconductors. Correct mounting, Resistance to MIL-STD-750 Method 2031
soldering, and forming of the leads also help protect Solder Heat
against component damage. Solderability ANSI/J-STD-002, category 3, Test A
Lead Bend MIL-STD-750, M-2036 Cond E 7
o
Q
(7))
Dimensions —-TO-92 (E Package) ¢
00
T. Measuring Point y
¢ Dimension o
/ ! @
(11
o A A 0.176 0.196 4.47 4.98
B 0.500 12.70
D 0.095 0.105 2.41 2.67
E 0.150 3.81
F 0.046 0.054 1.16 1.37
B G 0.135 0.145 3.43 3.68
H 0.088 0.096 2.23 2.44
J 0.176 0.186 4.47 4.73
K 0.088 0.096 2.23 2.44
Cathode / L 0.013 0.019 0.33 0.48
MT1/PIN1 .7 £ ~
v Anode / MT2 / PIN 3 M 0.013 0.017 0.33 0.43
Gate /PIN 2 All leads insulated from case. Case is electrically nonconductive.
f«—E—>|
- fhhd) !
e A G
o H
>~ F
L D>
[ K>
J—>
©2008 Littelfuse, Inc. 177 SxX8xSx Series

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.



Teccor® brand Thyristors . o
EV Series 0.8 Amp Sensitive SCRs % I.l“ﬂ"llse

Expertise Applied | Answers Delivered

Dimensions — SOT-223

o \
i

A
’—— E ——‘ | —Tc/T, measuring point

T

Millimeters

LB OH B

A 0.248 | 0.256 | 0.264 | 630 | 650 | 6.70
t G —J J B 0130 | 0.138 | 0.146 | 330 | 350 | 3.70

. ¢ — — |oomn | — — 1.80

() D 0001 | — |o0004| 002 | — | 010
I E 0.114 | 0.118 | 0.124 | 2.90 | 3.00 | 3.15
(085 F F 0.024 | 0027 | 0.034 | 060 | 070 | 0.85
o oS G — |oo0% | — — | 230 | —

) ' H — o1 | — — | a0 | —
(00507 | L | 0.264 | 0.276 | 0.287 | 6.70 | 700 730
J 0.009 | 0.010 | 0.014 | 024 | 026 | 0.35

K 10° MAX
Dimensions in Millimeters (Inches)

Dimensions — SOT-89

A . .
. — Tc Measuring Point

J —-f

o]
N1 1 1
g

le— F

Dimension
Pad Layout for SOT-89 A 0173 | — | 0181 | 440 | — | 4.60
— B 0.090 — 0.102 2.29 — 2.60
w2l © 0.055 == 0.063 1.40 — 1.60
‘ D 0.155 — 0.167 3.94 — 4.25
| Car E 0.035 — 0.047 0.89 — 1.20
L ! F 0056 [ — | 0062 | 142 — 157
o) -“ G 0.115 — | 0121 | 292 — 3.07
Lo L e ] H 0014 | — | 0017 | 035 — 0.44
Dimensions in Millimeters (Inches) I 0.014 - 0.019 0.36 - 0.48
J 0.064 — 0.072 1.62 — 1.83
SxX8xSx Series 178 ©2008 Littelfuse, Inc.
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Product Selector

Voltage

Part Number Gate Sensitivity Package

SAX8ES 200 pA TO-92

S6X8ES 200 pA TO-92

S8X8ES 200 pA TO-92

S4X8TS 200 pA SOT-223

S6X8TS 200 pA SOT-223

S8X8TS 200 pA SOT-223

S4X8BS 200 pA SOT-89

S6X8BS 200 pA SOT-89

S4X8ES1 5 pA TO-92

SBX8ES 5 pA TO-92

S8X8EST 5 pA TO-92

S4X8TS1 5 pA SOT-223

S6X8TS1 5 pA SOT-223

S8X8TS1 5 pA SOT-223

S4X8ES2 50 pA TO-92

S6X8ES2 50 pA TO-92

S8X8ES2 50 pA TO-92

S4X8TS2 50 pA SOT-223 n

SEX8TS2 50 A SOT-223 5

S8X8TS2 50 pA SOT-223 (/7]
g
(]

:

>

Part Number Marking Weight Packing Mode Base Quantity w

SxX8ESy SxXX8ESy 0.170g Bulk 2500

SXXBESyAP SxX8ESy 0.170g Ammo Pack 2000

SxX8ESyRP SxX8ESy 0.170g Tape & Reel 2000

SxX8TSyRP SxX8TSy 0.120g Tape & Reel 1000

SxX8BSRP xX8 0.053¢g Tape & Reel 1000

Note: x = voltage, y = gate sensitivity

©2008 Littelfuse, Inc.
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TO-92 (3-lead) Reel Pack (RP) Radial Leaded Specifica

Meets all EIA-468-B 1994 Standards

0.098 (2.5) MAX

16 607
wo A IR == |

l?{é%‘i*ﬂ? oo e O/

N >
o

(32.0)

Do N

N

¥ (9.0)
|*(1°2'f57) 0.1(2.54) —>| <—MT1/Cath$de\ MT2 /Anode
—> <«—0.2(5.08) Gate
) 14.17(360.0) ) o(igz DIA
Flat up
Dimensions

are in inches
Direction of Feed (and millimeters).

TO-92 (3-lead) Ammo Pack (AP) Radial Leaded Specifications

Meets all EIA-468-B 1994 Standards

0.236 0-02(0-5)% % % ﬁ % %W.smjx T
(6.0)—! i n T 1.27

1.62 ; i i = = i i 320
(41.2) T 0 ¢ (32.2)

i L i O//\\ N
(18l0) o3

(9.0)

|¢0.5 0.1(254) > <t MT2/Anode | MT1/ Cathode 0157 oy
( > l«e02(508) Gate :

Flat down

oo

Dimensions
—F are in inches
1.85 (and millimeters).
(47.0)
¥
< 13.3 ;l
I (338.0) !
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SOT-89 Reel Pack (RP) Specifications

@1.5mm - 4mm |— [—— 8 mm — —— 2mm
| ‘ /'ANODE
1.75
A EIEEREIEPEEEEEEE
5.5mm e | e —
12 mm l ‘ I = ) —
— | ol Lol Jlell Lol |lel
IR IR IR IR I RN
- __ ____C — - —_ —
GATE ANIODE CATHODE
180 mm

13 mm Abor
Hole Diameter

DIRECTION OF FEED

SOT-89 Reel Pack (RP1) Specifications

® 1.5mm 2mm CATHODE
ANODE

fm—dmm

8mm

180 mm

13 mm Abor
Hole Diameter

DIRECTION OF FEED
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23 Reel Pack (RP) Specifications

1.5 mm - 4mm |— [—— 8 mm — [—— 2mm
) [A/MTZ
TR D DO DD D
55 mm - 1 - —_
R S = e N | | | O [
I
EEE EEE EEE EEE FHE EEE
- o F{‘, 7777777 —
K/ MT1/ A/MT2 GATE

180 mm:

13 mm Abor
Hole Diameter

A [ e B e o el A B

Part Numbering System Part Marking System

S xX8 XXX XX bc

_—I— —I—_ Date Code
PACKING TYPE (2 Digits Min.)
SERIES Blank: Bulk Pack Number = Year
S: SCR RP: Reel Pack (TO-92) Letter = Month
Embossed Carrier Pack (SOT-223)
VO;TQS\E Embossed Carrier Pack (SOT-89)
6: 600V RP1: Embossed C_arrler_Pack (SOT-89)
8: 800V (alternate orientation)
AP: Ammo Pack (TO-92)
CURRENT L SENSITIVITY & TYPE
X8: 0.8A S1: 5pA Sensitive SCR
S2: 50pA Sensitive SCR
S: 200pA Sensitive SCR
For pinout information, please refer to
PACKAGE TYPE Schematic Symbol section of this document.
E: TO-92
T: SOT-223
B: SOT-89
SxX8xSx Series 182 ©2008 Littelfuse, Inc.
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Sx01E & SxN1 Series

Description

Excellent for lower current heat, lamp, and audible alarm
controls for home goods.

Standard phase control SCRs are triggered with few
milliamperes of current at less than 1.5V potential.

Features & Benefits

® RoHS compliant e \/oltage capability up
e Glass — passivated to 600V
junctions e Surge capability up to
30A

Applications

Typical applications are AC solid-state switches,

Symbol fluidlevel sensors, strobes, and capacitive-discharge
ignition systems.
|T1RMS) 1 A
Vo Vanu 400 to 600 Vv
[ 10 mA

Schematic Symbol

| m

Absolute Maximum Ratings — Standard SCRs

Symbol Parameter Test Conditions Value Unit
[ RMS on-state current T, =90°C 1 A
single half cycle; f = 50Hz; 25
- T, (initial) = 256°C
Lo Peak non-repetitive surge current - A
single half cycle; f = 60Hz; 30
T, (initial) = 256°C
17t It Value for fusing t,=83ms 3.7 A’s
di/dt Critical rate of rise of on-state current f=60Hz ;T =125°C 50 Alus
e Peak gate current T,=125°C 1.5 A
s Average gate power dissipation T,=125°C 0.3 W
stg Storage temperature range -40 to 150 °C
T, Operating junction temperature range -40 to 125 °C
©2008 Littelfuse, Inc. 183 Sx01E & SxN1 Series
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Electrical Characteristics (T, = 25°C, unless otherwise specified)

Test Conditions

MAX. 10
g mA
V,=12V; R =60Q MIN. 1
vV, MAX. 15 v
V_=V_. . gate open; T, = 100°C 20
dv/dt LD 2 - MIN. V/us
Vyy = Vpaw 9ate open; T, = 125°C 40
Vo V, = Vo R = 33kQ; T, = 125°C MIN. 0.2 v
I I; = 200mA (initial) MAX. 30 mA
t, (1) MAX. 35 us
ty lg=2x 1l PW=15ps; I, =2A TYP 2 us

(M 1=1A; tp=50ps; dv/dt=20V/us; di/dt=-10A/us

Static Characteristics

Symbol Test Conditions Value Unit
Wi I, = 2A; t, =380 s MAX. 1.6 V
T, =25°C 10
lorn 7 Tram Voru = Vaam T,=100°C MAX. 200 pA
T,=125°C 500

Thermal Resistances

Symbol Parameter Value Unit
Sx01E 50

Ry Junction to case (AC) °C/W
SxN1 5

Roua Junction to ambient Sx01E 145 °C/W

Notes : x = voltage
* = Mounted on 1 cm? copper (two-ounce) foil surface
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Figure 1: Normalized DC Gate Trigger Current
vs. Junction Temperature

Teccor® brand Thyristors
1 Amp Standard SCRs

Figure 2: Normalized DC Gate Trigger Voltage
vs. Junction Temperature
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Figure 3: Normalized DC Holding Current

vs. Junction Temperature

Figure 4: On-State Current vs. On-State

Voltage (Typical)
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Figure 5: Power Dissipation (Typical)

vs. RMS On-State Current

Figure 6: Maximum Allowable Case Temperature

vs. RMS On-State Current
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Figure 7: Maximum Allowable Case Temperature Figure 8: Maximum Allowable Ambient Temperature
vs. Average On-State Current vs. RMS On-State Current
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Figure 9: Maximum Allowable Ambient Temperature

Figure 10: Peak Capacitor Discharge Current

vs. Average On-State Current
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te Current vs. Number of Cycles

1o SUPPLY FREQUENCY: 60 Hz Sinusoidal
LOAD: Resistive
RMS On-State Current: [l - Maximum Rated
- 8 ~ Value at Specified Case Temperature
$E —_
£ 100 —~ Notes:
g’% ~—~ 1. Gate control may be lost during and immediately
S < ~—_ following surge current interval.
2 § T iy 2. Overload may not be repeated until junction
gg ™ temperature has returned to steady-state
33, 2 10 rated value.
&5
0.1
1 10 100 1000
Surge Current Duration -- Full Cycles

Soldering Parameters

Reflow Condition Pb — Free assembly ﬂ T _>i te i<_
P

-Temperature Min (Ts(min)) 150°C o
Pre Heat |-Temperature Max (T ) 200°C % T | g, )

-Time (min to max) (t,) 60 — 190 secs g Tsma

g' Ramp-dow!

Average ramp up rate (Liquidus Temp) . o [Prehept]
T K 5°C/second max e
(T,) to pea Ts(min)
Tsman 10T, - RaMp-up Rate 5°C/second max ts

-Temperature (T ) (Liquidus) | 217°C
Reflow 25 prs—— "

-Temperature (t,) 60 - 150 seconds ime to peak temperature————>| Time —>
Peak Temperature (T,) 260+%% °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (t )
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
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Test

Terminal Finish 100% Matte Tin-plated

AC Blocking
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Environmental Specifications

Specifications and Conditions

MIL-STD-750, M-1040, Cond A Applied
Peak AC voltage @ 125°C for 1008 hours

UL recognized epoxy meeting flammability

el LR EL classification 94V-0

Temperature Cycling

MIL-STD-750, M-1051,
100 cycles; -40°C to +150°C; 15-min
dwell-time

Lead Material Copper Alloy
Temperature/

Humidity

EIA / JEDEC, JESD22-A101
1008 hours; 320V - DC: 85°C; 85%
rel humidity

Design Considerations High Temp Storage

MIL-STD-750, M-1031,
1008 hours; 150°C

Careful selection of the correct device for the application’s Low-Temp Storage

1008 hours; -40°C

operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device

Thermal Shock

MIL-STD-750, M-1056

10 cycles; 0°C to 100°C; 5-min dwell-
time at each temperature; 10 sec (max)
transfer time between temperature

rating. Other ways to ensure long life for a power discrete
semiconductor are proper heat sinking and selection of
voltage ratings for worst case conditions. Overheating,

Autoclave

EIA / JEDEC, JESD22-A102
168 hours (121°C at 2 ATMs) and
100% R/H

overvoltage (including dv/dt), and surge currents are Resistance to

MIL-STD-750 Method 2031

ANSI/J-STD-002, category 3, Test A

the main killers of semiconductors. Correct mounting, Solder Heat
soldermg, and forming of the leads also help protect Solderability
against component damage.

Lead Bend

MIL-STD-750, M-2036 Cond E

Dimensions —-TO-92 (E Package)

T. Measuring Point

Dimension
/ T Min Max Min
. A A 0.176 0.196 4.47 4.98
B 0.500 12.70
D 0.095 0.105 2.41 2.67
E 0.150 3.81
F 0.046 0.054 1.16 1.37
B G 0.135 0.145 3.43 3.68
H 0.088 0.096 2.23 2.44
J 0.176 0.186 4.47 4.73
K 0.088 0.096 2.23 2.44
Cathode / L 0.013 0.019 0.33 0.48
MT1/PIN1 7 Al s
Anode /MT2/PIN 3 M 0.013 0.017 0.33 0.43
Gate / PIN 2
All leads insulated from case. Case is electrically nonconductive.
f«—E—>
b ) !
Ny A G
M H
> F
L D>
[ K
J—>

Sx01E & SxN1 Series 188

©2008 Littelfuse, Inc.
Specifications are subject to change without notice.

Please refer to http://www.littelfuse.com for current information.



Teccor® brand Thyristors
1 Amp Standard SCRs

¥4 Littelfuse

Expertise Applied | Answers Delivered

Dimensions - Compak (C Package)

A

Tc /T Temperature
Measurement Point € ele
D e O
| B | Gate 3 3
| D |
W A 0.140 0.155 3.56 3.94
4N,
1 - —— B 0.205 0.220 5.21 5.59
A
’ f T C 0.077 0.083 196 2.11
- D 0.166 0.180 4.22 457
] MT / Cathode E 0.036 0.063 0.91 1.60
MT2 / Anode
F 0.066 0.083 167 2.1
| |t \ G 0.004 0.008 0.10 0.20
H F
DV, H 0.077 0.086 196 2.18
l—e—| o=l 1, —r J 0.043 0.053 1.09 135
K 0.008 0.012 0.20 0.30
|‘—?£3?—’|‘—?£3?—’|‘—?ﬂ?—’| L 0.039 0.049 0.99 1.24
v M 0.022 0.028 0.56 0.71
0.040
- , (0 N 0.027 0.033 0.69 0.84
A
on P P 0.052 0.058 132 147

Dimensions are in inches

Pad Outline

(and millimeters).

Product Selector

Part Number Gate Sensitivity Package
Sx01E X X 10mA Standard SCR TO-92
SxN1 X X 10mA Standard SCR Compak

Note: x = Voltage

Packing Options

Part Number Marking Packing Mode Base Quantity
Sx01E SX01E 0.19¢g Bulk 2000
Sx01ERP Sx01E 0.19¢g Reel Pack 2000
Sx01EAP SxO01E 0.19¢g Ammo Pack 2000
SxN1RP SxN1 0.08 g Embossed Carrier 2500

Note: x = Voltage

Sx01E & SxN1 Series
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TO-92 (3-lead) Reel Pack (RP) Radial Leaded Specifications
Meets all EIA-468-B 1994 Standards

—>|

i | T

e
lgi%%*w{? CF O O[O O/\X) Q\ c= |

N

| MT1/Cathode| MT2/Anode
127) 0.1 (2.54): <

«—0.2(5.08) Gate o157
14.17(360.0) 45 DIA

Flat up

0
OOOOOOOOOOOOOOOOOOO

Dimensions

are in inches
Direction of Feed (and millimeters).

TO-92 (3-lead) Ammo Pack (AP) Radial Leaded Specifications
Meets all EIA-468-B 1994 Standards

T°<é§1°°”“ﬁ X ﬂ A 7 e ]

(23'22;)
@2 A ' [ 1\ \ | '
0.708
(18.0) *_QW O O O O —
¢ (9.0)
|¢0.5 0.1(254) —>| <[ MT2/Anode | MT1/Cathode ?4105)7 bIA
(127) > l<02(508) cate
Flat down
85
7.0)

Dimensions
are in inches
1.85 (and millimeters).
(47.0)
¥
< 13.3 ;l
[ (338.0) I
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Compak Embossed Carrier Reel Pack (RP) Specifications

Meets all EIA-481-1 Standards

Anode / MT2

i :)oOooooooooo&ooo&ooooooooooo

7'y
by o W W W N (][]

* - N
>80 <
0315 cotodesmr1 € 0059 5,  Cover tape
(8.0) athode (1.5)
12.99
0.512 (13.0) Arbor (330.0) -
Imensions

Hole Dia. At
are in inches

0.49
(12.4)

Direction of Feed

(and millimeters).

Part Numbering System Part Marking System

]
]

Sx01E & SxN1 Series

js 601E 75 TO-92 (E Package) ~ Compak (C Package)
DEVICE TYPE
N1
St SCR Lead Form Dimensions S601E sé
xx: Lead Form Option
T YXXXX
Tﬂf YXXXX
— SENSITIVITY & TYPE
VOLTAGE RATING lblankl: 10mA (T0-92) H \
6: 600V 1: 10mA (Compak)
CURRENT RATING L PACKAGE TYPE
01: 1A (TO-92) E: TO-92 SCR
N: 1A (Compak) N: Compak
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TCR22-x Series

Description

Excellent unidirectional switches for phase control
applications such as heating and motor speed controls.

Sensitive gate SCRs are easily triggered with microAmps
of current as furnished by sense coils, proximity switches,
and microprocessors.

Features & Benefits

e RoHS compliant e \/oltage capability up

e Glass — passivated to 600V
junctions e Surge capability up to

20 A

Typical applications are capacitive discharge systems

Symbol Val Unit . SRR
ple aite o for strobe lights and gas engine ignition. Also controls
sy 1.5 A for power tools, home/brown goods and white goods
appliances.
Ve Verns 400 to 600 v
lor 200 HA

Schematic Symbol

N @ ;
G
Absolute Maximum Ratings — Sensitive SCRs
Symbol Parameter Test Conditions Value Unit
[ RMS on-state current T, =40°C 1.5 A
single half cycle; f = 50Hz; 16
- T, (initial) = 256°C
o Peak non-repetitive surge current - A
single half cycle; f = 60Hz; 20
T, (initial) = 256°C
12t 12t Value for fusing t,=83ms 1.6 A%s
di/dt Critical rate of rise of on-state current f=60Hz;T =110°C 50 Alus
s Peak gate current T,=110°C 1 A
Pouw Average gate power dissipation T,=110°C 0.1 W
- Storage temperature range -40 to 150 “C
T Operating junction temperature range -40 to 110 °C
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Electrical Characteristics (T, = 25°C, unless otherwise specified)

Test Conditions

g MAX. 200 uA
V, =6V, R =100Q
Vir MAX. 0.8 V
400V 40
dv/dt Vi = Vorw Rex = 1kQ e MIN. 20 V/us
o Vy =Voaw R =3.3kQ; T =110°C MIN. 0.25 V
- lez = TOpA MIN. 6
I I; = 200mA (initial) MAX. 5 mA
t, (1) MAX. 50 us
tgI lg=2xls PW=16ps; I.=3A TYP 3.5 us

(1) 1,=1A; t,=50us; dv/dt=5V/ps; di/dt=-10A/us

Static Characteristics

Symbol Test Conditions Value Unit
Vi I, =3A; t, =380 ps MAX. 1.5 V
400V 1
T,=25°C
losn 7 Taam Voau = Vaau 600V MAX. 2 pA
T,=10°C 100

Thermal Resistances

Symbol Parameter
Ry Junction to case (AC) 50 °C/W
Roua Junction to ambient 160 °C/W
TCR22-x Series 194 ©2008 Littelfuse, Inc.
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Figure 1: Normalized DC Gate Trigger Current
vs. Junction Temperature

Teccor® brand Thyristors
1.5 Amp Sensitive SCRs

Figure 2: Normalized DC Gate Trigger Voltage
vs. Junction Temperature
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Figure 3: Normalized DC Holding Current

vs. Junction Temperature

Figure 4: Normalized DC Latching Current

vs. Junction Temperature
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Figure 5: On-State Current vs. On-State

Voltage (Typical)

Figure 6: Power Dissipation (Typical)

vs. RMS On-State Current
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Figure 7: Maximum Allowable Case Temperature
vs. RMS On-State Current
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Figure 8: Maximum Allowable Case Temperature
vs. Average On-State Current
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Figure 9: Maximum Allowable Ambient Temperature

vs. RMS On-State Current

Figure 10: Maximum Allowable Ambient Temperature

vs. Average On-State Current
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Figure 12: Peak Repetitive Sinusoidal Pulse Current
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Figure 13: Surge Peak On-State Current vs. Number of Cycles

100.0
SUPPLY FREQUENCY: 60 Hz Sinusoidal
LOAD: Resistive
< 2 RMS On-State Current: [l ., I: Maximum Rated
2 £ Value at Specified Case Temperature
57 L
& 3 i Notes:
S = — 1. Gate control may be lost during and immediately
25 ~—_ following surge current interval.
N ‘g 2. Overload may not be repeated until junction
(‘;‘; 3 temperature has returned to steady-state
x 8 10 rated value.
< 0 B
Q v
a <
o
0.1
1 10 100 1000
Surge Current Duration -- Full Cycles

Figure 14: Simple Test Circuit for Gate Trigger Voltage and Current

Reset Note: V1 — 0V to 10V dc meter
Normally-closed Vg — 0V to 1V dc meter
Pushbutton lc—0mAto 1 mA dc milliammeter

olo R1 — 1 k potentiometer

To measure gate trigger voltage and current, raise gate
voltage (V) until meter reading V1 drops from 6V to 1 V.
Gate trigger voltage is the reading on V, just prior to V1
dropping. Gate trigger current |, Can be computed from
§R1 the relationship

O+
6V,
O-

IN4001

=|_VGT

| Amps
€T 61000 P

where |, is reading (in amperes) on meter just prior to V1
dropping

Note: |, may turn out to be a negative quantity (trigger
current flows out from gate lead). If negative current
occurs, |, value is not a valid reading. Remove 1 k resistor
and use |, as the more correct | value. This will occur on

12 pA gate products.
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Soldering Parameters

Reflow Condition Pb — Free assembly ﬂ T _.i tp E‘_
P

-Temperature Min (T ) 150°C o

Pre Heat |-Temperature Max (T ) 200°C 2 T { ¢, )
(1]
-Time (min to max) (t,) 60 — 190 secs g Tsmay
g' Ramp-dowi

Average ramp up rate (Liquidus Temp) . o [Prehent]
T it e 5°C/second max 2
( L p TS(min)
Tgmax t0 T, - Ramp-up Rate 5°C/second max f ts

-Temperature (T ) (Liquidus) | 217°C
Reflow 25 prs—— "

-Temperature (t,) 60 - 150 seconds ime to peak temperature————3 Time —>
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (tp)
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C

Physical Specifications Environmental Specifications

100% Matt Tin-plated/Pb-free Solder Test Specifications and Conditions

Terminal Finish

Dipped . MIL-STD-750, M-1040, Cond A Applied
] ] - AC Blocking Peak AC voltage @ 110°C for 1008 hours
Body Material UIL rg](gogtr?lzec;j\?%xy meeting flammability MIL-STD-750, M-1051,
classitication ] Temperature Cycling | 100 cycles; -40°C to +150°C; 15-min
dwell-time
Lead Material Copper A”Oy T / EIA/JEDEC, JESD22-A101
emperature 1008 hours; 320V - DC: 85°C; 85%
Humidity .
rel humidity
. . . . MIL-STD-750, M-1031,
Design Considerations HighTemp Storage 1008 hours: 150°C
Careful selection of the correct device for the application’s Low-Temp Storage 1008 hours; -40°C
operating parameters and environment will go a long way MIL-STD-750, M-1056
toward extending the operating life of the Thyristor. Good 10 cycles; 0°C to 100°C; 5-min dwell-
. : o . . Thermal Shock . ' L
design practice should limit the maximum continuous time at each temperature; 10 sec (max)
current through the main terminals to 75% of the device transfer time between temperature
rating. Other ways to ensure long life for a power discrete EIA/JEDEC, JESD22-A102
semiconductor are proper heat sinking and selection of Autoclave 168 hours (121°C at 2 ATMs) and
voltage ratings for worst case conditions. Overheating, 100% R/H
overvoltage (including dv/dt), and surge currents are i
vervoltage (including dv/dt), urge cu : pesierancelic MIL-STD-750 Method 2031
the main killers of semiconductors. Correct mounting, Solder Heat
solo_lermg, and forming of the leads also help protect Solderability ANSI/J-STD-002, category 3, Test A
against component damage.
Lead Bend MIL-STD-750, M-2036 Cond E
TCR22-x Series 198 ©2008 Littelfuse, Inc.
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Dimensions - TO-92 (E Package)

T. Measuring Point

Millimeters
1 Dimension
i A
A 0.176 0.196 4.47 4.98
B 0.500 12.70
D 0.095 0.105 2.41 2.67
E 0.150 3.81
B F 0.046 0.054 1.16 1.37
G 0.135 0.145 3.43 3.68
H 0.088 0.096 2.23 2.44
J 0.176 0.186 4.47 4.73
Cathode /
oy v K 0.088 0.096 2.23 2.44
MT1/PINT -~ \Anode/MT2/PIN 3
Gate | PIN 2 L 0.013 0019 | 033 0.48
J«—E—>| M 0.013 0.017 0.33 0.43
Ly S f : — :
NI T G All leads insulated from case. Case is electrically nonconductive.
M | —1
~F
g~
[
J—>

Product Selector

Voltage
Part Number Gate Sensitivity Package
TCR22-6 X 200pA Sensitive SCR TO-92
TCR22-8 X 200pA Sensitive SCR TO-92

Note: x = Voltage

Packing Options

Part Number Marking Weight Packing Mode Base Quantity
TCR22-x TCR22-x 0.199¢g Bulk 2000
TCR22-xRP TCR22-x 0.19¢ Reel Pack 2000
TCR22-xAP TCR22-x 0.19¢g Ammo Pack 2000

Note: x = Voltage

Part Numbering System Part Marking System

TCR 22 -8 75 TO-92 (E Package)
s L LEAD FORM DIMENSIONS TCR22-8
- xx: Lead Form Option
jr YXXXX
CURRENT RATING VOLTAGE RATING
22: 1.6A 6: 400V
8: 600V
©2008 Littelfuse, Inc. 199 TCR22-x Series
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TO-92 (3-lead) Reel Pack (RP) Radial Leaded Specifications

Meets all EIA-468-B 1994 Standards

‘oo
0.236 0.02(0.5)
Tt AR Kt ]
(41.0) T [ “ L Il \ T \ | f 620
¥
(80) Eo.354 O Oll© 9 O E
¥ (9.0) \
|¢102.57 0.1 (2.64)—>| |<|- MT1/Cathode|  MT2/Anode
(127 —! l«—02(5.08) Gate

14.17(360.0)

>|

Flat up

Dimensions

are in inches
Direction of Feed (and millimeters).

TO-92 (3-lead) Ammo Pack (AP) Radial Leaded Specifications

Meets all EIA-468-B 1994 Standards

o } T
0.02 (0.5 S— A
0.236 (05) % 0.098 (2.5) MAX
L 6o | g—)—f 127
X T [ i I i I i e (32.2)
@ty T T i |
0.708
(18.0) ]_;0_354 O Ol O G
¢ (9.0)
|¢o.5 0.1254) > b MT2/Anode | WT1/ Cathode 0187 1
(12.7) > 02508 cae “.0)
Flat down
Dimensions
— are in inches
1.85 (and millimeters).
(47.0)
¥
< 13.3 ;|
I (338.0) |
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Teccor® brand Thyristors
EV Series 1.5 Amp Sensitive SCRs

Sx02xS Series

Main Features

Symbol Value Unit
[— 1.5 A
Vorn! Vasw 400 to 600 Y
e 200 pA

Applications

The Sx02xS EV series is specifically designed for Gas
Ignition applications that require high pulse surge current

capability.

Absolute Maximum Ratings

Description

New 1.5 Amp sensitive gate SCR series offers high static
dv/dt with low turn off time (tg) through small die planar
construction design. All SCR’s junctions are glass-
passivated to ensure long term reliability and parametric

stability.

e RoHS compliant

e Thru hole and surface
mount packages

e Surge

capability > 15Amps

e Blocking voltage

V! V

DRM

capability — up to 600V

Schematic Symbol

e High dv/dt noise immunity

e Improved turn-off

time (tq) < 35 psec.

e Sensitive gate for direct

microprocessor interface

A
G
K

(]
oo
O
(7/]
g
1
-
>
w

Symbol Parameter Value Unit
RMS on-state current T0-92 T, =65°C
| ; 1.5 A
T(RMS) (full sine wave) SOT223 [ =1958C
TO-92 T.=65°C
I Average on-state current 0.95 A
SOT-223 T.=95°C
| Non repetitive surge peak on-state current TO-92 £ Bl A 128 A
TSM (Single cycle, T, initial = 25°C) SOT-223 F = 60 Hz 15.0
t,=10ms F =50 Hz 0.78
12t 12t Value for fusing A’s
t,=83ms F =60Hz 0.93
di/dt Critical rate of rise of on-state current IG = 10mA i T,= 125°C 50 Alus
: = ! Y = SOT223 = H
lom Peak gate current t, = 10 s T,=125°C 1.0 A
Py Average gate power dissipation T,=125°C 0.1 W
st Storage junction temperature range -40 to 150 °C
T Operating junction temperature range -40 to 125 °©C

©2008 Littelfuse, Inc.
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Electrical Characteristics (T, = 25°C, unless otherwise speci

Sx02xS

Description Test Conditions

[ DC Gate Trigger Current V, = 12V 15 200 PA

(/- DC Gate Trigger Voltage R =600 — 0.8 V

/- Peak Reverse Gate Voltage los = TOpA 5 = \

Iy Holding Current Rge = 1kQ — 5 mA
T,=125°C

Critical Rate-of-Rise of Vo =Voau! Vaau .

el Off-State Voltage Exponential Waveform 28 e

Ry = 1kQ
: T,=125°C @600V

t, Turn-Off Time Re, = 1 kQ — 35 us
lo = T0mA

it Turn-On Time PW = 15usec — 3 us

I, = 3.0A (pk)

Static Characteristics (T, = 25°C, unless otherwise specified)

Description Test Conditions
Vi Peak On-State Voltage Iy, = 3.0A (pk) — 1.70 \Y
T,=25°C@V, =V, o
Ry = 1 kO ° bA
oA Off-State Current, Peak Repetitive .
T =125°C@V =V, . 500 UA
Rg = 1kQ

Thermal Resistances

Symbol Description Test Conditions Value Unit
) TO-92 50

Riiar Junction to case (AC) l;=15A oo o0 - °C/W
) _ TO-92 160

Rl Junction to ambient I =15A L' SOT223 s °C/W

1 60Hz AC resistive load condition, 100% conduction.

Sx02xS Series
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Figure 1: Normalized DC Gate Trigger Current Figure 2: Normalized DC Holding Current
vs. Junction Temperature vs. Junction Temperature
25
2.0
::'; 2.0 \ e
E g 15
O a9 S~
Siv 15 \ > ~~
S AN £ T~
Ee \ % @ 10 T~
= P!
g :_ 10 " _g \_, \\
® AN A —~

3 3 © T~
N 5 \ - ~—
5 E = 05
E 05 \\ S
2 \\

0.0 i 0.0

40 25 410 45 +20 +35 +50 +65 +80 495 +110 +125 40 25 10 45 420 435 450 465 +80 495 +110 4125
Junction Temperature (T ) °C JunctionTemperature (T,) °C

Figure 3: Normalized DC Gate Trigger Voltage Figure 4: Power Dissipation (Typical)

vs. Junction Temperature vs. RMS On-State Current

N O O
g CURRENT WAVEFORM: Si idal
" I} LOAD: Resistive or Inductive s
g E CONDUCTION ANGLE: 180° e (7]
s \\ 3 // -
> 9 N T w0 4 Q
g o 5 /
o N \ = = (/7]
2 ® 1.0 © //
=5 \\ 7 d !
g2 @ A~ 0
§ e S s - :
-
3 \\ 2 os
N & o
= > \ o P >
€ ~ ) // (11}
-
0.5
>
< - P
-40 26 -10 45 +20 +35 +50 +65 +80 +95 +110 +125 0.0
. o 0.0 05 1.0 15
Junction Temperature (T,) °C RMS On-state Current [, ., ] (Amps)
Figure 5: Maximum Allowable Case Temperature
vs. On-State Current
< 130
K —
3 120 NC—
o N SOT-223
1m0 N —
~<
~ —
100 N =i
3 T0-92 ~
g 9% ~N
Q
3
S 80 N
- \\\
K 70 - CURRENT WAVEFORM: Si idal \‘
LOAD: Resistive or Inductive
K [~ CONDUCTION ANGLE: 180°
< 60 CASE TEMPERATURE: as
x shown on dimensional drawings
©
s 5 [ T T [ T T 1
0.0 0.5 1.0 1.5
RMS On-state Current [l ;] (Amps)
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ure 6: Surge Peak O Current vs. Number of Cycles
20 Supply Frequency: 60Hz Sinusoidal
Load: Resistive
] 15 RMS On-State Current [IWMS,]: Max Rated Value at
s 12 Specific Case Temperature
‘2 10 \\\
S .. 9 Notes:
—~2 3 ™ = 1. Gate control may be lost during and immediately
_g g 7 ™S following surge current interval.
= < 6 2. Overload may not be repeated until junction
g,L 5 I temperature has returned to steady-state rated value.
? E \\‘\ 7.54
= 4 E
é T \De"'ces
€9, I~
o = ~
9(3 \‘\
S N
®w 2
X~
©
)
(-9
]
1 2 3 4 5678910 20 30 40 60 80 100 200 300 400 600 1000
Surge Current Duration - Full Cycle

Soldering Parameters

Reflow Condition Pb — Free assembly ﬂ T — tp
P

-Temperature Min (T ) 150°C S
Pre Heat |-Temperature Max (Ts(max)) 200°C % T { ¢, )

-Time (min to max) (t,) 60 - 180 secs g Tsmao

g. Ramp-dow!
Average ramp up rate (Liquidus Temp) . o [Prehept]
5°C/second max i
(TL) to peak TS(min)
Timan 10T, - RaMp-up Rate 5°C/second max ts
S -Temperature (T ) (Liquidus) | 217°C 25
eflow -

-Time (min to max) (t,) 60 - 150 seconds time to peak temperature————» Time >
Peak Temperature (T,) 260795 °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (t )
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C

Sx02xS Series 204 ©2008 Littelfuse, Inc.
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Physical Specifications

Terminal Finish 100% Matte Tin-plated.

UL recognized epoxy meeting flammability

Bodviijatand classification 94V-0.

Lead Material Copper Alloy

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device
rating. Other ways to ensure long life for a power discrete
semiconductor are proper heat sinking and selection of

Teccor® brand Thyristors
EV Series 1.5 Amp Sensitive SCRs

Environmental Specifications

Test

AC Blocking

Specifications and Conditions

MIL-STD-750, M-1040, Cond A Applied
Peak AC voltage @ 125°C for 1008 hours

Temperature Cycling

MIL-STD-750, M-1051,
100 cycles; -40°C to +150°C; 15-min
dwell-time

Temperature/
Humidity

EIA / JEDEC, JESD22-A101
1008 hours; 320V - DC: 85°C; 85%
rel humidity

High Temp Storage

MIL-STD-750, M-1031,
1008 hours; 150°C

Low-Temp Storage

1008 hours; -40°C

Thermal Shock

MIL-STD-750, M-1056

10 cycles; 0°C to 100°C; 5-min dwell-
time at each temperature; 10 sec (max)
transfer time between temperature

EIA/JEDEC, JESD22-A102

168 hours (121°C at 2 ATMs) and
100% R/H

voltage ratings for worst case conditions. Overheating, Autoclave
overvoltage (including dv/dt), and surge currents are

the main killers of semiconductors. Correct mounting,

R 1 MIL-STD-750 Method 2031

soldering, and forming of the leads also help protect Solder Heat
against component damage. Solderability ANSI/J-STD-002, category 3, Test A
Lead Bend MIL-STD-750, M-2036 Cond E

Dimensions — T0O-92 (E Package)
FfA TTC measuring point Millimeters

Inches

Dimensions

[72)
o
O
(7))
g
10
]
>
w

i - A 0175 | — | 0205 | 4450 | — | 5200
\ seanne “I B 0170 | — | 0210 | 4320 | — |5330
PLANE C 0500 | — — |12700] — | —
¢ D 0135 | 0165 | — | 3430 | 4190 | —
E 0125 | — |o0165| 3180 | — |4.190
F 0.080 | 0.095 | 0.105 | 2.040 | 2.400 | 2.660
i G 0016 | — |0021| 0407 | — |o0533
G 1|
il H 0.045 | 0.050 | 0.055 | 1.150 | 1.270 | 1.390
. H
- | 0.095 | 0.100 | 0.105 | 2.420 | 2.540 | 2.660
n — J 0015 | — |0020| 0380 | — |0500
— !
J F
F
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Dimensions — SOT-223

r‘f E 4" | ——T¢/T, measuring point

=G

LH

: ) Inches Millimeters
Pad Layout for SOT-223 Dimensions - -
| Min | Typ | Max Min | Typ Max
350) A 0.248 | 0.256 | 0.264 | 6.30 | 650 | 6.70
| B 0.130 | 0.138 | 0.146 | 3.30 3.50 3.70
15 _
(0.0597) © — — 0.071 — — 1.80
058 D 0.001 — 0.004 | 0.02 — 0.10
| E 0.114 | 0.118 | 0.124 | 2.90 3.00 3.15
15 | .
007 F 0.024 | 0.027 | 0.034 | 0.60 | 0.70 | 0.85
4.6
f01817) G — 0.090 — — 2.30 —
Dimensions in Millimeters (Inches) H — 0.181 — —_— 4.60 —
| 0.264 | 0.276 | 0.287 | 6.70 7.00 7.30
J 0.009 | 0.010 | 0.014 0.24 0.26 0.35
K 10° MAX

Product Select
Voltage
Part Number Gate Sensitivity Package
S402ES X — 200pA TO-92
S602ES — X 200pA TO-92
S402TS X — 200pA SOT-223
S602TS — X 200pA SOT-223

Packing Options

Part Number Marking Packing Mode Base Quantity
Sx02ES Sx02ES 0.170 g Bulk 2500
Sx02ESAP Sx02ES 0.170 g Ammo Pack 2000
Sx02ESRP Sx02ES 0.170 g Tape & Reel 2000
Sx02TSRP Sx02TS 0.120 g Tape & Reel 1000

Note: x = voltage

Sx02xS Series 206 ©2008 Littelfuse, Inc.
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TO-92 (3-lead) Reel Pack (RP) Radial Leaded Specificat

Meets all EIA-468-B 1994 Standards

f % oo
0.236 0.02(0.5) s s Ay
Do B R 1 s ST
(41.0) I a3 I \ ag \ ‘ t (32.0)
Y
a0 Eo.354 O O[O O G
N (9.0) \
0.5 L . MT2 /Anode
0.1 (2.54) —>| '«—MT1/Cathode
|$(12_7)$| —> l«—0.2 (5.08) G\ate
0.157
’ 14.17(360.0) ) 4.0) DIA
Flat up
Dimensions

are in inches
Direction of Feed (and millimeters).

TO-92 (3-lead) Ammo Pack (AP) Radial Leaded Specifications

Meets all EIA-468-B 1994 Standards é:
@
(6.0 7 ¢ ‘%-S)M?X 127 <
(1'1% ot ﬁ‘ I ‘\ \ ‘ (31.2» I.ﬂ.
J'%F’ 0.354 CF O O O O/ \ ? CK G—rT—+ ;
(9.0)

Fﬁoz-gﬂ 0.1(2.54) : *; o’.\gz.g;)r‘mbeat:””camm 06y ia [T1]

Flat down

(and millimeters).

Dimensions
are in inches

133
I (338.0) |

©2008 Littelfuse, Inc. 207 Sx02xS Series

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.



Teccor® brand Thyristors . o
EV Series 1.5 Amp Sensitive SCRs % I.l“ﬂ"llse

Expertise Applied | Answers Delivered

SO0T-223 Reel Pack (RP) Specifications

1.5 mm - 4mm |— [—— 8 mm —] F—— 2mm
‘ [A/MTZ
1.75 mm
R EEIEEIEEEEEEE
55 mm T 1 r - - T —
12 mm =
| L] L] L] L] L]
HEE HEE EEE HEE HEEH EEE
- @ = - ’F ,,,,,,, —
K/MTH  A/MT2 GATE
180 mm
13 mm Abor

Hole Diameter

Part Numbering System Part Marking System

Sx02xxx XX
T ,
SCR SERIES PACKING TYPE Dzalt)g qu& _
Blank Bulk (oot Mo,
RP: Reel Pack (TO-92) Letter = Month
VOLTAGE : Embossed Carrier Pack
4; 400V (SOT-223)
6: 600V AP: Ammo Pack (TO-92)
CURRENT — SENSITIVITY
02: 1.5A S: 200pA Sensitive SCR
— PACKAGE TYPE
E: TO-92
T: SOT-223
Sx02xS Series 208 ©2008 Littelfuse, Inc.
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Sxx04xSx Series

Description

Excellent unidirectional switches for phase control
applications such as heating and motor speed controls.

, g
4 Sensitive gate SCRs are easily triggered with microAmps
£ 4 _ of current as furnished by sense coils, proximity switches,

and microprocessors.

L Features & Benefits
g ’ e RoHS compliant e \/oltage capability up
e Glass — passivated to 600V

junctions e Surge capability up to

w
o
>

Main Features Applications

Typical applications are capacitive discharge systems for

strobe lights, nailers, staplers and gas engine ignition. Also

sy 4 A controls for power tools, home/brown goods and white
goods appliances.

Symbol Value Unit

Vo Ve 400 to 600 Y
[ 50 to 500 pA
Schematic Symbol é’
O
(7/]
| S
A O O K .
N> “
G
Absolute Maximum Ratings
Symbol Parameter Test Conditions Value Unit
[ RMS on-state current T.=75°C 4 A
single half cycle; f = 50Hz; 16
» T, (initial) = 256°C
Iy Peak non-repetitive surge current - A
single half cycle; f = 60Hz; 20
T, (initial) = 256°C
17t 1t Value for fusing t,=83ms 1.6 A’s
di/dt Critical rate of rise of on-state current f=60Hz ;T =110°C 50 Alus
- Peak gate current T,=110°C 1 A
Pouw Average gate power dissipation T,=10°C 0.1 W
- Storage temperature range -40 to 150 ®©
T Operating junction temperature range -40 to 110 °C
©2008 Littelfuse, Inc. 209 Sxx04xSx Series
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Absolute Maximum Ratings

Symbol Parameter Test Conditions

| RMS on-state current T, =95°C 4 A
single half cycle; f = 50Hz; 25
» T, (initial) = 256°C
Lo Peak non-repetitive surge current - A
single half cycle; f = 60Hz; 30
T, (initial) = 26°C
17t 12t Value for fusing t = 8.3 ms 8.7 A’s
di/dt Critical rate of rise of on-state current f=60Hz ;T = 110°C 50 Alus
Lo Peak gate current T,=10°C 1 A
Poww Average gate power dissipation T,=110°C 0.1 W
- Storage temperature range -40 to 150 “C
T Operating junction temperature range -40 to 110 °C

= V, =6V; R =100Q; R, = Tkohm

Vg MAX. 0.8 v
dv/dt Vy = Voaut R = TKQ TYP 8 Vips
Voo Vg = Voui R = 33kQ; T, = 110°C MIN. 0.2 \
Ve los = 104A MIN. 6 v
l, I, = 20mA (initial); Rg, = Tkohm MAX 4 | 6 mA
t, (1) MAX. 50 us
) ly=2xly; PW = 15ps; I, = 8A TYP 3 | 4 us

Notes :

xx = voltage, x = package
(1) 1,=2A; t,=50us; dv/dt=5V/us; di/dt=-10A/us

Static Characteristics

Symbol Test Conditions Value Unit
Viu Sxx04xSy I, = 8A; t =380 us MAX. 1.6 V
T,=25°C 2
lor /1 Voo /Voo, - R., = Tkohm MAX. UA
DRM RRM DRM RRM GK TJ _ 11OOC 100

Note : xx or z = voltage, x = package, y = sensitivity

Thermal Resistances

Symbol Parameter Value Unit
Sxx04VSy 3.8
Ry Junction to case (AC) °C/W
Sxx04DSy 3.0
Rouar Junction to ambient Sxx04VSy 85 °C/W
Notes: xx = voltage, y = sensitivity
Sxx04xSx Series 210 ©2008 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.



¥4 Littelfuse

Expertise Applied | Answers Delivered

Figure 1: Normalized DC Gate Trigger Current
vs. Junction Temperature

Teccor® brand Thyristors
4 Amp Sensitive SCRs

Figure 2: Normalized DC Gate Trigger Voltage
vs. Junction Temperature
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Figure 3: Normalized DC Holding Current

vs. Junction Temperature

Figure 4: Normalized DC Latching Current

vs. Junction Temperature
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Figure 5: On-State Current vs. On-State

Voltage (Typical)

Figure 6: Power Dissipation (Typical)

vs. RMS On-State Current
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Note: xx or z = voltage, y = sensitivity
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Figure 7: Maximum Allowable Case Temperature Figure 8: Maximum Allowable Case Temperature
vs. RMS On-State Current vs. Average On-State Current
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RMS On-State Current [IT[RMS]] -Amps Average On-State Current [Imws)] - Amps

Figure 9: Maximum Allowable Ambient Temperature Figure 10: Maximum Allowable Ambient Temperature
vs. RMS On-State Current vs. Average On-State Current
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Figure 11: Peak Repetitive Capacitor Discharge Current Figure 12: Peak Repetitive Sinusoidal Pulse Current
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Note: xx = voltage, y = sensitivity
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Figure 13: Surge Peak On-State Current vs. Number of Cycles

100.0
SUPPLY FREQUENCY: 60 Hz Sinusoidal
LOAD: Resistive
” - Sxx04VSy RMS On—Statg .Current: [l qug): Maximum Rated
‘Sg g ~— Sxx04DSy Value at Specified Case Temperature
£< I
% ! 100 Notes:
2~ — otes:
2 £ — 1. Gate control may be lost during and immediately
5 € e following surge current interval.
% g 2. Overload may not be repeated until junction
23 temperature has returned to steady-state
=3
2 f_.; 10 rated value.
st
o
0.1
1 10 100 1000
Surge Current Duration -- Full Cycles

Note: xx or z - voltage, y = sensitivity

Figure 14: Simple Test Circuit for Gate Trigger Voltage and Current

Reset Note: V1 — 0V to 10V dc meter
Normally-closed Vg — 0Vto 1V dc meter

Pushbutton lc—0mAto 1 mA dc milliammeter
R1 — 1 k potentiometer

To measure gate trigger voltage and current, raise gate
voltage (V) until meter reading V1 drops from 6V to 1 V.
Gate trigger voltage is the reading on V. just prior to V1
dropping. Gate trigger current | .. Can be computed from
the relationship

IN4001
R1

lo=1- Ver
ST ©1000

Amps

where |, is reading (in amperes) on meter just prior to V1
dropping

Note: |, may turn out to be a negative quantity (trigger
current flows out from gate lead). If negative current
occurs, | ; value is not a valid reading. Remove 1 k resistor
and use |, as the more correct | value. This will occur on

12 pA gate products.
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Soldering Parameters

Reflow Condition Pb — Free assembly ﬂ — tp e
TP 1 1

-Temperature Min (T ) 150°C o

Pre Heat |-Temperature Max (T ) 200°C 3 T | ¢, )
©
-Time (min to max) (t,) 60 — 190 secs § Tsma
= Ramp-dow!
Average ramp up rate (Liquidus Temp) 5 QE, [Prehent]
Sy 5°C/second max fid
L p TS(min)

Tgmax t0 T, - Ramp-up Rate 5°C/second max f ts

-Temperature (T ) (Liquidus) | 217°C
Reflow 25 :

-Temperature (t,) 60 — 150 seconds time to peak temperature————»! Time >
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (tp)
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
Physical Specifications Environmental Specifications
e I 100% Matte Tinolated Test Specifications and Conditions

tt -plat
erminat Finis o Viatte fin-plate MIL-STD-750, M-1040, Cond A Applied
] ot - AC Blocking Peak AC voltage @ 125°C for 1008 hours ,

Body Material UL recognized epoxy meeting flammability R, = Tkohms

classification 94V-0

MIL-STD-750, M-1051,
Temperature Cycling | 100 cycles; -40°C to +150°C;
15-min dwell-time

EIA / JEDEC, JESD22-A101
1008 hours; 320V - DC: 85°C;
85% rel humidity
MIL-STD-750, M-1031,

1008 hours; 150°C

Lead Material Copper Alloy

Temperature/
Humidity

Design Considerations
_ _ o High Temp Storage
Careful selection of the correct device for the application’s

operating parameters and environment will go a long way Low-Temp Storage | 1008 hours; -40°C
toward extending the operating life of the Thyristor. Good MIL-STD-750, M-1056
design practice should limit the maximum continuous — I Shock 10 cycles; 0°C to 100°C; 5-min dwelltime
current through the main terminals to 75% of the device ermat Shod at each temperature; 10 sec (max) transfer
rating. Other ways to ensure long life for a power discrete time between temperature
semiconductor are proper heat sinking and selection of EIA / JEDEC, JESD22-A102
voltage ratings for worst case conditions. Overheating, Autoclave 168 hours (121°C at 2 ATMs) and
overvoltage (including dv/dt), and surge currents are 100% R/H
the main killers of semiconductors. Correct mounting, Resistance to
soldering, and forming of the leads also help protect Solder Heat MIL-STD-750 Method 2031
against component damage. Solderability ANSI/J-STD-002, category 3, Test A
Lead Bend MIL-STD-750, M-2036 Cond E
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Dimensions — TO-251AA (V/I-Package) — V/I-PAK Through Hole

T. MEASURING POINT AREA: 0.040 IN? e ele

Dimensio

e E FH > < [528] _, “ “

' XOEE ‘ *‘J* 208 A 0.040 0.050 1.02 1.27
A ) |_H T B 0.235 0.245 5.97 6.22
T ‘ ‘ ‘ ‘ ‘ [,52'?3] C 0.350 0.375 8.89 9.53
B | ' ! | D 0.205 0.213 5.21 5.41
| | E 0.255 0.265 6.48 6.73
T KL F 0.027 0.033 0.69 0.84
G 0.087 0.093 2.21 2.36
ol H 0.085 0.095 2.16 2.41
L [ 0.176 0.184 4.47 4.67
CATHODE ANéDEJ EEEF e, J 0.018 0.023 0.46 0.58
o K 0.038 0.044 0.97 1.12

e ] L 0.018 0.023 0.46 0.58

Dimensions — TO-252AA (D-Package) — D-PAK Surface Mount

.~ D j/ﬁTCMEASURING POINT r [E;(Z)g] -
] ]
|
I
|

:
T
B

e

| “JI T
|
7L S TR
CgﬁE GATE

A F AREA: 0.040 IN?

4.0A SCRs

Pad Layout for TO-252AA (D-Package) A 0.040 0.050 1.02 1.27
for1] B 0.235 0.245 5.97 6.22
T c 0.106 0.113 2.69 2.87
D 0.205 0.213 5.21 5.41
[ert] E 0.255 0.265 6.48 6.73
F 0.027 0.033 0.69 0.84
— © 0.087 0.093 2.21 2.36
| o] H 0.085 0.095 2.16 2.41
o7 [ 0.176 0.184 4.47 4.67
J 0.018 0.023 0.46 0.58
K 0.038 0.044 0.97 112
L 0.018 0.023 0.46 0.58
M 0.000 0.004 0.00 0.10
N 0.021 0.027 0.53 0.69
0 0° 5° 0° 5°
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Part Number Voltage Gate Sensitivity Package
Sxx04DS1 X X 50pA Sensitive SCR TO-252
Sxx04DS2 X X 200upA Sensitive SCR TO-252
Sxx04VS1 X X 50uA Sensitive SCR TO-251
Sxx04VS2 X X 200pA Sensitive SCR TO-251

Note: xx = Voltage

Packing Options

Part Number |

Marking | Packing Mode | Base Quantity
Sxx04DSyTP Sxx04DSy 0.3g Tube 750
Sxx04DSyRP Sxx04DSy 0.3g Embossed Carrier 2500
Sxx04VSyTP Sxx04VSy 0.49 Tube 750

Note: xx = voltage, y = sensitivity

TO-252 Embossed Carrier Reel Pack (RP) Specs Part Marking System

A
\
0.63

0.524 %
1600 (1333)

v

* Cover tape

0.512(13.0)
Arbor Hole
Diameter

MT2/Anode

—

Dimensions
are in inches
(and millimeters).

DEVICE TYPE

Direction of Feed

S: SCR

VOLTAGE RATING
4: 400V
6: 600V

Sxx04xSx Series

CURRENT RATING ————

04: 4A

216

TO-252AA — (D Package)
TO-251AA — (V Package)

= 7]
= -

(=4

f
] <
g »
x —
x

Part Numbering System

S6004 V S1

SENSITIVITY & TYPE
S1: 50uA
S2: 200pA

L PACKAGE TYPE
V: TO-251 (V/I-Pak)
D: TO-252 (D-Pak)
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Sxx06xSx & Sxx06x Series

Agency File Number

A\ L Package: E71639
Symbol Value Unit
|T1RMS) 6 A
Vo Vs 400 to 1000 v
[ 0.2to 15 mA

Absolute Maximum Ratings — Sensitive SCRs

Description

‘E

Excellent unidirectional switches for phase control
applications such as heating and motor speed controls.

Sensitive gate SCRs are easily triggered with microAmps
of current as furnished by sense coils, proximity switches,

and microprocessors.

Standard phase control SCRs are triggered with few
milliamperes of current at less than 1.5V potential.

Features & Benefits

e RoHS compliant

e Glass — passivated
junctions

Applications

e \/oltage capability up
to 1000V

e Surge capability up to
100 A

Typical applications are capacitive discharge systems for
strobe lights, nailers, staplers and gas engine ignition. Also
controls for power tools, home/brown goods and white

goods appliances.

Internally constructed isolated packages are offered for
ease of heat sinking with highest isolation voltage.

Schematic Symbol

Sxx06LSy T.=80°C
s RMS on-state current Sxx06RSy 6 A
Sxx06DSy T, =95°C
Sxx06VSy
single half cycle; f = 50Hz; 83
. T, (initial) = 256°C
Lo Peak non-repetitive surge current , A
single half cycle; f = 60Hz; 100
T, (initial) = 256°C
17t 1t Value for fusing t,=8.3ms 41 A’s
di/dt Critical rate of rise of on-state current f=60Hz, T = 110°C 100 Alus
lgra Peak gate current T,=10°C 1 A
Pouw Average gate power dissipation T,=110°C 0.1 W
st Storage temperature range -40 to 150 °C
T Operating junction temperature range -40 to 110 °C

J

Note: xx = voltage, y = sensitivity
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Absolute Maximum Ratings — Standard SCRs

Symbol Parameter
Sxx06L T, =100°C
sy RMS on-state current Sxx06R 6 A
Sxx06D T. = 110°C
Sxx06V
single half cycle; f = 50Hz; 83
. T, (initial) = 256°C
Lo Peak non-repetitive surge current - A
single half cycle; f = 60Hz; 100
T, (initial) = 26°C
17t 12t value for fusing t,= 8.3 ms 41 A’s
di/dt Critical rate-of-rise of on-state current f=60Hz T, =125°C 100 Alus
lgra Peak gate current T,=125°C 2 A
Pouw Average gate power dissipation T,=126°C 0.5 W
stg Storage temperature range -40 to 150 °C
T, Operating junction temperature range -40 to 125 °C

Test Conditions

o bA

—S—— V, =6V R =100Q
Vv, MAX. 0.8 v
dv/dt Vp = Voo R = 1kQ; T, = 110°C TYP 8 V/us
Vg, V, = Vo R =33kQ T, =110°C MIN. 0.2 v
Varm ler = 10pA MIN. 6 Vv
L, I, = 20mA (initial) MAX. 6 8 mA
t, I, = 2A; t= 50ps; dv/dt=5V/us; di/dt=-30A/us MAX. 50 45 us
Ty, le=2xly, PW=15ps | =12A TYP 4 5 us

Note: xx = voltage, x = package

Test Conditions

Sxx06x
lor MAX. 15 mA
—— V,=12V R =60Q
Vir MAX. 1.6 \
400V 350
Vy = Vpaw 9ate open; T, = 100°C 600V 300
800V 250
dv/dt 1000V MIN. 100 V/us
400V 250
Vp = Vyp 9ate open; T) = 125°C 600V 225
800V 200
Vao Vo =Vpau R =33kQ T =125°C MIN. 0.2 \
I I, = 200maA (initial) MAX. 30 mA
%, I, = 2A; t = 50ps; dv/dt=5V/us; di/dt=-30A/us MAX. 35 us
it lg=2xls PW=156ps | =12A TYP 2 ys
Note: xx = voltage, x = package
Sxx06xSx & Sxx06x Series 218 ©2008 Littelfuse, Inc.
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Static Characteristics

Symbol Test Conditions
Viu I, =12A; t, =380 us MAX. 1.6 Y
T,=25°C 400 - 600V 5
Sxx06xyy
T, =10°C 400 - 600V 250
400 - 800V 10
T,=25°C
loran 7 Tram Vorm = Vaam 1000V MAX. 20 HA
Sxx06x 400 - 800V 200
T,=100°C
1000V 3000
T,=125°C 400 - 800V 500

Note: xx = voltage, x = package, yy = sensitivity

Thermal Resistances

Symbol Parameter Value Unit
Sxx06RSy 2.6
Sxx06LSy 43
Sxx06VSy 2.4
Sxx06DSy 1.8 n
Ryug Junction to case (AC) °C/W o
Sxx06R 2.5 %)
Sxx06L 4.0 «»
g
Sxx06V 2.3 o
Sxx06D 1.7 ©
Sxx06RSy 40
Sxx06LSy 65
Sxx06VSy 85
Roual Junction to ambient °C/W
Sxx06R 40
Sxx06L 50
Sxx06V 70

Note: xx = voltage, y = sensitivity
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Figure 1: Normalized DC Gate Trigger Current Figure 2: Normalized DC Gate Trigger Current
vs. Junction Temperature (Sensitive SCR) vs. Junction Temperature (Standard SCR)
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Figure 3: Normalized DC Gate Trigger Voltage Figure 4: Normalized DC Holding Current
vs. Junction Temperature vs. Junction Temperature
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Figure 5: On-State Current vs. On-State Voltage Figure 6: Power Dissipation (Typical) vs. RMS On-State
(Typical) Current
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Figure 7: Maximum Allowable Case Temperature Figure 8: Maximum Allowable Case Temperature
vs. RMS On-State Current vs. Average On-State Current
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Figure 9: Maximum Allowable Ambient Temperature Figure 10: Maximum Allowable Ambient Temperature

vs. RMS On-State Current vs. Average On-State Current
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Note: xx = voltage, y = sensitivity

Figure 11: Peak Capacitor Discharge Current Figure 12: Peak Capacitor Discharge Current Derating
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C
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Figure 13: Surge Peak On-State Current vs. Number of Cycles

SUPPLY FREQUENCY: 60 Hz Sinusoidal
100 LOAD: Resistive
- RMS On-State Current: [l q,q]: Maximum Rated
) R Value at Specified Case Temperature
3
- ™~ | Notes:
2 P ‘\\ 1. Gate control may be lost during and immediately
2= following surge current interval.
B T~ L .
3 ~__ 2. Overload may not be repeated until junction
S 10 N temperature has returned to steady-state
& = rated value.
St
¢
83
>
@
£
©
1
o
:
1 10 100 1000
Surge Current Duration -- Full Cycles

Soldering Parameters

Reflow Condition Pb — Free assembly — tpj—
TP i 1

-Temperature Min (Ts(min)) 150°C ﬂ

Pre Heat |-Temperature Max (T ) 200°C ,5_, T { L, )
©
-Time (min to max) (t,) 60 — 190 secs g Tsmay
= Ramp-dow!
Average ramp up rate (Liquidus Temp) o g [Prehent]
5°C/second max 2
(TL) to peak TS(min)
Toiman t0 T, - Ramp-up Rate 5°C/second max : ts
e -Temperature (T ) (Liquidus) | 217°C 25
eflow

-Temperature (t,) 60 - 150 seconds time to peak temperature————! Time >
Peak Temperature (T,) 260795 °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (t )
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
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Physical Specifications

Terminal Finish 100% Matte Tin-plated

UL recognized epoxy meeting flammability

el LR EL classification 94V-0

Teccor® brand Thyristors
6 Amp Sensitive & Standard SCRs

Environmental Specifications

Test

AC Blocking

Specifications and Conditions

MIL-STD-750, M-1040, Cond A Applied
Peak AC voltage @ 125°C for 1008 hours

Lead Material Copper Alloy

Temperature Cycling

MIL-STD-750, M-1051,
100 cycles; -40°C to +150°C; 15-min
dwell-time

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device
rating. Other ways to ensure long life for a power discrete
semiconductor are proper heat sinking and selection of
voltage ratings for worst case conditions. Overheating,
overvoltage (including dv/dt), and surge currents are

the main killers of semiconductors. Correct mounting,
soldering, and forming of the leads also help protect
against component damage.

Product Selector

Temperature/
Humidity

EIA / JEDEC, JESD22-A101
1008 hours; 320V - DC: 85°C; 85%
rel humidity

High Temp Storage

MIL-STD-750, M-1031,
1008 hours; 150°C

Low-Temp Storage

1008 hours; -40°C

Thermal Shock

MIL-STD-750, M-1056

10 cycles; 0°C to 100°C; 5-min dwell-
time at each temperature; 10 sec (max)
transfer time between temperature

Autoclave

EIA / JEDEC, JESD22-A102
168 hours (121°C at 2 ATMs) and
100% R/H

Resistance to

MIL-STD-750 Method 2031

Solder Heat
Solderability ANSI/J-STD-002, category 3, Test A
Lead Bend MIL-STD-750, M-2036 Cond E

Part Number Gate Sensitivity Package
Sxx06RS2 X X 0.2mA Sensitive SCR TO-220R
Sxx06LS2 X X 0.2mA Sensitive SCR TO-220L
Sxx06VS2 X X 0.2mA Sensitive SCR TO-251
Sxx06DS2 X X 0.2mA Sensitive SCR TO-252
Sxx06RS3 X X 0.56mA Sensitive SCR TO-220R
Sxx06LS3 X X 0.5mA Sensitive SCR TO-220L
Sxx06VS3 X X 0.5mA Sensitive SCR TO-251
Sxx06DS3 X X 0.56mA Sensitive SCR TO-252
Sxx06R X X X X 15mA Standard SCR TO-220R
Sxx06L X X X X 15mA Standard SCR TO-220L
Sxx06V X X X X 15mA Standard SCR TO-251
Sxx06D X X X X 15mA Standard SCR TO-252

Note: xx = voltage
©2008 Littelfuse, Inc. Sxx06xSx & Sxx06x Series
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Dimensions — TO-251AA (V/I-Package) — V/I-PAK Through Hole

T. MEASURING POINT AREA: 0.040 IN? e ele

D e 0

—E e H = < [528] _, < c

' EOEE ‘ *‘J* 208 A 0.040 0.050 1.02 1.27
A d s T B 0.235 0.245 5.97 6.22
T ‘ ‘ ‘ ‘ ‘ [,52'?3] C 0.350 0.375 8.89 9.53
B | ' ; | D 0.205 0.213 5.21 5.41
| | E 0.255 0.265 6.48 6.73
T KL F 0.027 0.033 0.69 0.84
G 0.087 0.093 2.21 2.36
ol H 0.085 0.095 2.16 2.41
L [ 0.176 0.184 4.47 4.67
CATHODE ANéDEJ EEEF e, J 0.018 0.023 0.46 0.58
o K 0.038 0.044 0.97 112

ey ] L 0.018 0.023 0.46 0.58

Dimensions — TO-252AA (D-Package) — D-PAK Surface Mount

e— D | T.MEASURING POINT [E;(Z)g] -
ANODE ; r ’

« | i
I
|
I

T fE—== Léﬁ "*Hﬁ
i - (53] LTLM
i AN !

!

T

| g

L% % H ﬁ : ﬁ& Inches Millimeters
Ne

CATHODE 4 FGéTE AREA- 0,040 Dimension i Vo i Mo
¢ A 0.040 0.050 1.02 127
' B 0.235 0.245 5.97 6.22
Pad Layout forTO-252AA (D-Package) c 0108 i 269 787
r [ert] ﬂ D 0.205 0.213 5.21 5.41
E 0.255 0.265 6.48 6.73
(6717 F 0.027 0.033 0.69 0.84
24 G 0.087 0.093 2.21 2.36
oy H 0.085 0.095 2.16 2.41
] | 0.176 0.184 4.47 4.67
L [reo] J 0.018 0.023 0.46 0.58
K 0.038 0.044 0.97 1.12
L 0.018 0.023 0.46 0.58
M 0.000 0.004 0.00 0.10
N 0.021 0.027 0.53 0.69
0 0° 5° 0° 5°
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Dimensions — TO-220AB (R-Package) — Non-Isolated Mounting Tab Common with Center Lead

T, MEASURING POINT AREA (REF) 0.17 IN* _ i
0 —f Dime 0
E T A L SR A 3 3
ANODE “
T A 0.380 0.420 9.65 10.67
fg@/ G} [Jss] B 0.105 0.115 2.67 2.92
b 4 / i 52 C 0.230 0.250 5.84 6.35
e \ D 0.590 0.620 14.99 15.75
l E 0.142 0.147 3.61 3.73
(. |
LL I jJ NOTCHIN_ F 0.110 0.130 2.79 3.30
J‘L R E,BL'.’;.SOLATED G 0.540 0575 13.72 14.61
G ALY I H 0.025 0.035 0.64 0.89
w L J 0.195 0.205 4.95 5.21
4 ‘ K 0.095 0.105 2.41 2.67
CATHODE | ANODE |GATE N J L
Lk _ L 0.060 0.075 1.52 1.91
g —AM Note: Maximum torque to
be applied to mounting tab M 0.085 0.095 2.16 2.41
is 8 in-Ibs. (0.904 Nm).
N 0.018 0.024 0.46 0.61
o) 0.178 0.188 4.52 4.78
P 0.045 0.060 1.14 1.52
R 0.038 0.048 0.97 1.22
)
Dimensions — TO-220AB (L-Package) — Isolated Mounting Tab 5
T. MEASURING POINT AREA (REF) 0.17 IN? Millimeters w
=0 — [813] Dimension - - g
ETA j . SR LS A | o
T { A 0.380 0.420 9.65 10.67 ©
{ k 7 ‘G} . B 0.105 0.115 2.67 2.92
o N / 0 C 0.230 0.250 5.84 6.35
L \ D 0.590 0.620 14.99 15.75
E 0.142 0.147 3.61 3.73
; L ! J F 0.110 0.130 2.79 3.30
i
J‘L © 0.540 0.575 13.72 14.61
l R
oL H 0.025 0.035 0.64 0.89
|l J 0.195 0.205 4.95 5.21
: w K 0.095 0.105 2.41 2.67
CATHODE | ANODE |GATE N 4‘
-K—{ r Note: Maximum torque to L 0.060 0.075 1.52 1.91
—y— - M be applied to mounting tab
is 8 in-lbs. (0.904 Nm). M 0.085 0.095 2.16 2.41
N 0.018 0.024 0.46 0.61
0 0.178 0.188 4.52 4.78
P 0.045 0.060 1.14 1.52
R 0.038 0.048 0.97 1.22
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Packing Options

Part Number Marking Packing Mode Base Quantity
Sxx06L/Ryy Sxx06L/Ryy 229 Bulk 500
Sxx06L/RyyTP Sxx06L/Ryy 229 Tube 500
Sxx06DyyTP Sxx06Dyy 03¢ Tube 750
Sxx06DyyRP Sxx06Dyy 0.3g Embossed Carrier 2500
Sxx06VyyTP Sxx06Vyy 049 Tube 750
Sxx06VyyRP Sxx06Vyy 0.4g Embossed Carrier 2500
Sxx06L/R Sxx06L/R 2249 Bulk 500
Sxx06L/RTP Sxx06L/R 229 Tube 500
Sxx06DTP Sxx06D 0.3g Tube 750
Sxx06DRP Sxx06D 03¢ Embossed Carrier 2500
Sxx06VTP Sxx06V 0.4¢9 Tube 750
Sxx06VRP Sxx06V 0.4g Embossed Carrier 2500

Note: xx = Voltage; yy = Sensitivity

TO-252 Embossed Carrier Reel Pack (RP) Specs Part Marking System

Meets all EIA-481-2 Standards TO-220AB (R and L Packages) TO-251AA - (V Package)
TO-252AA - (D Package)
) Lo O —
l«— Gate MT1/ Cathode y
ﬁ ‘ .'/ = §
T P00 0dO0h( S6006RS2 g
A S V]
0.63 % ‘ = E g (4
(16.0) ?1'224 ; § § §j§ B ﬁr YXXXX x
i ¢ <\ = L I.——r. L

MT2 / Anode -|

0.512 (13.0) 3500 Part Numbering System
Arbor Hé|e Dimensions

* Cover tape

Diameter are in inches

(and millimeters). S 60 06 L S2 56

DEVICE TYPE
S: SCR LEAD FORM DIMENSIONS

xx: Lead Form Option

............................

VOLTAGE RATING

40: 400V SENSITIVITY & TYPE

60: 600V Sensitive SCR:
Direction of Feed 80: 800V S2: 200pA

KO0: 1000V S3: 500pA

Standard SCR:
CURRENT RATING — (blank): 15mA
06: 6A

PACKAGE TYPE
L: TO-220 Isolated
R: TO-220 Non-Isolated
V: TO-251 (V/I-Pak)
D: TO-252 (D-Pak)
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Sxx08xSx & Sxx08x Series

Agency File Number

A L Package: E71639
Symbol Value
IT(RMS) 8 A
Voo Verns 400 to 1000 v
I 0.2t0 15 mA

Description

‘E

Excellent unidirectional switches for phase control
applications such as heating and motor speed controls.

Sensitive gate SCRs are easily triggered with microAmps
of current as furnished by sense coils, proximity switches,

and microprocessors.

Standard phase control SCRs are triggered with few
milliamperes of current at less than 1.5V potential.

Features & Benefits

® RoHS compliant

e Glass — passivated
junctions

Applications

e \/oltage capability up
to 1000V

e Surge capability up
to 100 A

Typical applications are capacitive discharge systems for
strobe lights, nailers, staplers and gas engine ignition. Also
controls for power tools, home/brown goods and white

goods appliances.

Internally constructed isolated packages are offered for
ease of heat sinking with highest isolation voltage.

Schematic Symbol

G
Absolute Maximum Ratings — Sensitive SCRs
Symbol Parameter Test Conditions Value Unit

Sxx08LSy T.=80°C
s RMS on-state current Sxx08RSy 8 A

Sxx08DSy T, =95°C

Sxx08VSy

single half cycle; f = 50Hz; 83
. T, (initial) = 256°C
Lo Peak non-repetitive surge current : A
single half cycle; f = 60Hz; 100
T, (initial) = 256°C
12t 12t Value for fusing t,=8.3ms 41 A%s
di/dt Critical rate of rise of on-state current f=60Hz;T =110°C 70 Alus
Lo Peak gate current T,=10°C 1.6 A
Pouw Average gate power dissipation T,=110°C 0.4 W
TStg Storage temperature range -40 to 150 °C
T, Operating junction temperature range -40 to 110 °C
Note: xx = voltage, y = sensitivity
Sxx08xSx & Sxx08x Series
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Absolute Maximum Ratings — Standard SCRs
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0]0) d ele e onda O d e
Sxx08L T. = 110°C
s RMS on-state current Sxx08R 8 A
Sxx08D T. = 110°C
Sxx08V
single half cycle; f = 50Hz; 83
» T, (initial) = 26°C
s Peak non-repetitive surge current - A
single half cycle; f = 60Hz; 100
T, (initial) = 256°C
17t 12t Value for fusing t = 8.3 ms 41 A’s
di/dt Critical rate-of-rise of on-state current f=60HzT =125°C 100 Alus
Lo Peak gate current T,= 125°C 2 A
Pouw Average gate power dissipation T,=125°C 0.5 W
- Storage temperature range -40 to 150 “C
T Operating junction temperature range -40 to 125 °C

J

Note: xx = voltage

Electrical Characteristics (T, = 25°C, unless otherwise specified) — Sensitive SCRs

Value

Test Conditions Unit
Sxx08xS2 Sxx08xS3
lor MAX. 200 | 500 HA
Vp, =6V R =60Q

Vir MAX. 0.8 V
dv/dt Vp = Vo Ree = 1KQ; T, = 110°C TYP 8 V/us
Veo Vo =Vpau B =3.3kQ T =110°C MIN. 0.2 V
Varm ler = T0pA MIN. 6 Vv
I I, = 20mA (initial) MAX. 6 8 mA
t, [=2A; t,=50ps; dv/dt=5V/us; di/dt=-30A/us MAX. 50 45 us
ot lg=2xl, PW=15ps | =12A TYR 4 5 us

Note: xx = voltage x = package

Value

Symbol Test Conditions Unit
Sxx08x
lor MAX. 15 mA
V, =12V R =60Q
v, MAX. 15 v
400V 350
Vp = Vpaw 9ate open; T, = 100°C ooV 300
800V 250
dv/dt 1000V MIN. 100 V/us
400V 250
Vp = Vopw 0ate open; T) = 125°C 600V 225
800V 200
Vo, V, =V, R =33kQ T, =125°C MIN. 0.2 v
I I = 200maA (initial) MAX. 30 mA
t, I,=2A; tp:50us; dv/dt=5V/us; di/dt=-30A/us MAX. 35 us
ot lg=2xl;, PW=15ps | =16A TYR 2 us

Note: xx = voltage x = package

Sxx08xSx & Sxx08x Series
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Static Characteristics

Symbol Test Conditions
Viu I =16A; t =380 us MAX. 1.6 Y
T,=25°C 400 - 600V 5
Sxx08xyy
T,=110°C 400 - 600V 250
400 - 800V 10
T,=25°C
loran 7 Tram Vorm = Vaam 1000V MAX. 20 HA
Sxx08x 400 - 800V 200
T,=100°C
1000V 3000
T,=125°C 400 - 800V 500

Note: xx = voltage, x = package, yy = sensitivity

Thermal Resistances

Parameter
Sxx08RSy 1.8
Sxx08LSy 3.4
Sxx08VSy 2.1
Sxx08DSy 1.5
Reu g Junction to case (AC) °C/W é’
: Sxx08R 1.8
O
Sxx08L 3.4 :
Sxx08V 2.0 (=)
Sxx08D 15 ®
Sxx08RSy 40
Sxx08LSy 65
Sxx08VSy 85
Rouar Junction to ambient °C/W
Sxx08R 40
Sxx08L 50
Sxx08V 70
Note: xx = voltage, y = sensitivity
©2008 Littelfuse, Inc. 229 Sxx08xSx & Sxx08x Series
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Figure 1: Normalized DC Gate Trigger Current
vs. Junction Temperature (Sensitive SCR)

¥4 Littelfuse
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Figure 2: Normalized DC Gate Trigger Current
vs. Junction Temperature (Standard SCR)

4.0 \
o 30 \
b
n
N
1 A
-
E \
_G 2.0
N \
5
= N
-
= \
o
2 10
s \
o

0.0

-40 -15 10 35 60 85 110

Junction Temperature (T ) - (°C)

4.0
9 30
0
~N
n
=
=
= 20
Z
5 L
5 \
(=]
T 10 ~
\
\\
0.0
-40 -15 10 35 60 85 110 125

Junction Temperature (T ) - (°C)

Figure 3: Normalized DC Gate Trigger Voltage

Figure 4: Normalized DC Holding Current

vs. Junction Temperature

vs. Junction Temperature

2.0

25°C)
o

;

0.5

Ratio of V., / V. (T,

0.0

-40 -15 10 35 60 85 110 125
Junction Temperature (T)) - (°C)

2.0

25°C)

Ratio of I, / 1, (T,

0.5

0.0

-40 -15 10 35 60 85 110 125

Junction Temperature (T ) - (°C)

Figure 5: On-State Current

Figure 6: Power Dissipation (Typical)

vs. On-State Voltage (Typical)

vs. RMS On-State Current

32
@ T

é‘- T,=25°C
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Figure 7: Maximum Allowable Case Temperature Figure 8: Maximum Allowable Case Temperature
vs. RMS On-State Current vs. Average On-State Current
130 ‘ 130
or Sxx08R e Sxx08R
! Sxx08D e 1 Sxx08D
8 120 ~ Sy £ i
2 s
Se \\\ g \ \A
215 Sxx08DSy ——_ E TS S008DSy |
E = 110 Sxx08VSy z 101 Sxx08VSy
3 g \k \ s § o Sxx08L
< 105 \\ ~ xx08L 2 S 105 \
c 2
E é" 100 \\ — §':° 100 ™NG
%8 I 2 \
5F o5 = 95
s <
90| CURRENT WAVEFORM: Sinusoidal . Sxx08LSy £ | CURRENTWAVEFORM: S \ Sx08LSy
g : ] 920 d
LOAD: R_eslstlve or Inductive ~d £ LOAD: Resistive or Inductive \ [
8577(:onductlon Angle: 180° = g5 Conduction Angle: 180°
FREE AIR RATING ~ E“ FREE AIR RATrNG
8 | | | | 80 ‘
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5
RMS On-State Current [l ;.1 - Amps Average On-State Current [l , .1 - Amps

Figure 9: Maximum Allowable Ambient Temperature Figure 10: Maximum Allowable Ambient Temperature

vs. RMS On-State Current

vs. Average On-State Current

120 120 ————— —
g CURRENT WAVEFORM: Sinusoidal e ‘ ‘ CURRENT WAVEFORM: Sinusoidal
® Sxx08R LOAD: Resistive or Inductive B LOAD: Resistive or Inductive
H \ CONDUCTION ANGLE: 180° s N Sxx08R CONDUCTION ANGLE: 180°
2’ 100 N FREE AIR RATING g 100 AR FREE AIR RATING — 7
£ \
© Sxx08L ) \ oc
"= = N N
£ 8 R \ N Sxx08L O
: N 2 AN 7]
-CE' o Sxx08RSy, . _g %) \ %
S
L g | SO\ N > < | sxosmsy N\ \\ N Sxx08R <
Q < —_
1= \ % = Sxx08LSy \ \ AN )
[ ] \ \ .
g \ \ H \ \ N 0
= 4 AN 2 \ N N N
2 \ \\\ \\ 3 \ NN \\
5 Sxx08VSy E \ \ NN
£ 20 g 20 Sxx08VSy
3 =
= s
0 0
00 05 10 15 20 25 00 05 10 15
RMS On-State Current [I, ., ] - Amps Average On-State Current [l , .1 - Amps
Note: xx = voltage, y = sensitivity
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Figure 11: Peak Capacitor Discharge Current Figure 12: Peak Capacitor Discharge Current Derating
1000 12
]
Qo
£ 10
< -
N c
2 \\ (5] \
H —— x \\
= T -
3 100 & 06
T
Q [0
2 =
© ©
s L
ﬁ [ g o Sensitive SCR [Standard SCR
a L 2
g o
3 L JL 02
o
f—t—
10 L L 0.0
05 1.0 10.0 50.0 0 25 50 75 100 125 150
Pulse Current Duration (t,) - ms Case Temperature (T) - °C

100
o~ SUPPLY FREQUENCY: 60 Hz Sinusoidal
T LOAD: Resistive
© o RMS On-State Current: [I; ¢ I: Maximum Rated
§ T Value at Specified Case Temperature
5 » I
28 —~ Notes:
2 E S~ . . .
-% < N 1. Gate control may be lost during and immediately
3 1o following surge current interval.
53" 2. Overload may not be repeated until junction
25 temperature has returned to steady-state
%é rated value.
3
(2]
=
3
-8
1
1 10 100 1000
Surge Current Duration -- Full Cycles
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Soldering Parameters

Reflow Condition Pb — Free assembly ﬂ — tpj—
TP 1 1
-Temperature Min (T ) 150°C o
Pre Heat |-Temperature Max (T ) 200°C 3 T | Lt )
[1]
-Time (min to max) (t,) 60 — 190 secs § Tsma
= Ramp-dow!
Average ramp up rate (Liquidus Temp) 5 QE, [Prehent]
(T) to peak 5°C/second max 2
L p TS(min)
Tgmax t0 T, - Ramp-up Rate 5°C/second max f ts
-Temperature (T ) (Liquidus) | 217°C
Reflow 25 .
-Temperature (t,) 60 — 150 seconds time to peak temperature————» Time >
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (tp)
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
Physical Specifications Environmental Specifications
R 100% Matte Tinolated Test Specifications and Conditions é’
tte Tin-plat
erminatFinis o Viatie lin-plate AC Blockin MIL-STD-750, M-1040, Cond A Applied o
- ] - 9 Peak AC voltage @ 125°C for 1008 hours (/7]
Body Material UlL re.f.ogp'zegf\’j_%xy meeting flammability MIL-STD-750, M-1051, <
classitication Temperature Cycling | 100 cycles; -40°C to +150°C; 15-min °
dwell-time ()
Lead Material Copper A”Oy T / EIA/JEDEC, JESD22-A101
emperature 1008 hours; 320V - DC: 85°C; 85%
Humidity .
rel humidity
. . . . MIL-STD-750, M-1031,
Design Considerations HighTemp Storage 1008 hours: 150°C
Careful selection of the correct device for the application’s Low-Temp Storage 1008 hours; -40°C
operating parameters and environment will go a long way MIL-STD-750, M-1056
toward extending the operating life of the Thyristor. Good 10 cycles: 0°C to 100°C; 5-min dwell-
. : o . . Thermal Shock . ' L
design practice should limit the maximum continuous time at each temperature; 10 sec (max)
current through the main terminals to 75% of the device transfer time between temperature
rating. Other ways to ensure long life for a power discrete EIA/JEDEC, JESD22-A102
semiconductor are proper heat sinking and selection of Autoclave 168 hours (121°C at 2 ATMs) and
voltage ratings for worst case conditions. Overheating, 100% R/H
overvoltage (including dv/dt), and surge currents are i
tage | g dv/dd, 9 : pesierancelic MIL-STD-750 Method 2031
the main killers of semiconductors. Correct mounting, Solder Heat
solo_lermg, and forming of the leads also help protect Solderability ANSI/J-STD-002, category 3, Test A
against component damage.
Lead Bend MIL-STD-750, M-2036 Cond E
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Dimensions — TO-220AB (R-Package) — Non-Isolated Mounting Tab Common with Center Lead

T, MEASURING POINT AREA (REF) 0.17 IN* _ e
0 Dime 0
E A Lp - Bl — a a
ANODE “
T { A 0.380 0.420 9.65 10.67
fg@/ G} . B 0.105 0.115 2.67 2.92
S / i 5 C 0.230 0.250 5.84 6.35
e \ D 0.590 0.620 14.99 15.75
l E 0.142 0.147 3.61 3.73
- ]
LL I jJ NOTCHIN_ F 0.110 0.130 2.79 3.30
J‘L E,BL'.’;.SOLATED G 0.540 0575 13.72 14.61
R
il H 0.025 0.035 0.64 0.89
w I J 0.195 0.205 4.95 5.21
! ‘ K 0.095 0.105 2.41 2.67
CATHODE | ANODE |GATE N J L
L _ L 0.060 0.075 1.52 1.91
g —AM Note: Maximum torque to
be applied to mounting tab M 0.085 0.095 2.16 2.41
is 8 in-Ibs. (0.904 Nm).
N 0.018 0.024 0.46 0.61
o] 0.178 0.188 452 4.78
P 0.045 0.060 1.14 1.52
R 0.038 0.048 0.97 1.22

Dimensions — TO-220AB (L-Package) — Isolated Mounting Tab

T. MEASURING POINT AREA (REF) 0.17 IN? Millimeters
; A - Ojak . I Dimension = | =
T { A 0.380 0.420 9.65 10.67
{ k 7 ‘G} . B 0.105 0.115 2.67 2.92
o N / 0 C 0.230 0.250 5.84 6.35
L \ D 0.590 0.620 14.99 15.75
E 0.142 0.147 3.61 3.73
; L ! J F 0.110 0.130 2.79 3.30
i
J‘L G 0.540 0.575 13.72 14.61
l R
oL H 0.025 0.035 0.64 0.89
| J 0.195 0.205 4.95 5.21
. w K 0.095 0.105 2.41 2.67
CATHODE | ANODE |GATE N 4‘
-K—{ r Note: Maximum torque to L 0.060 0.075 1.52 1.91
—y— - M be applied to mounting tab
is 8 in-lbs. (0.904 Nm). M 0.085 0.095 2.16 2.41
N 0.018 0.024 0.46 0.61
0 0.178 0.188 452 478
P 0.045 0.060 114 1.52
R 0.038 0.048 0.97 1.22
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Dimensions — TO-251AA (V/I-Package) — V/I-PAK Through Hole

T. MEASURING POINT AREA: 0.040 IN? e ele

Dimensio
e E FH > < [528] _, “ “
' XOEE *‘J* 208 A 0.040 0.050 1.02 1.27
A ) |_H T B 0.235 0.245 5.97 6.22
T ‘ ‘ ‘ ‘ ‘ Esz 331 C 0.350 0.375 8.89 9.53
B | ' ! | D 0.205 0.213 5.21 5.41
| | E 0.255 0.265 6.48 6.73
T KL F 0.027 0.033 0.69 0.84
G 0.087 0.093 2.21 2.36
ol H 0.085 0.095 2.16 2.41
L [ 0.176 0.184 4.47 4.67
CATHODE ANéDEJ EEEF e, J 0.018 0.023 0.46 0.58
o K 0.038 0.044 0.97 1.12
e ] L 0.018 0.023 0.46 0.58

Dimensions — TO-252AA (D-Package) — D-PAK Surface Mount

le—D | T.MEASURING POINT [E;(Z)g] -
ANODE ; r ’
o

f—— Léﬁ LN

'
A ] N | 7}
PIE S LS &
"o i AN | gR o
I 1 <
H ﬁ | (=]
C — .
L] % % . . Inches Millimeters 0
CATHODE 4 FGETE Dimension - :
F AREA: 0.040 IN? Min Max Min Max
¢ A 0.040 0.050 1.02 127
|
B 0.235 0.245 5.97 6.22
Pad Layout forTO-252AA (D-Package)
C 0.106 0.113 2.69 2.87
6.71

r Em] ﬂ D 0.205 0.213 5.21 5.41

E 0.255 0.265 6.48 6.73

[671] F 0.027 0.033 0.69 0.84

204 G 0.087 0.093 o 2.36

' H 0.085 0.095 2.16 2.41

' | 0.176 0.184 4.47 4.67

L [reo] J 0.018 0.023 0.46 0.58

K 0.038 0.044 0.97 1.12

L 0.018 0.023 0.46 0.58

M 0.000 0.004 0.00 0.10

N 0.021 0.027 0.53 0.69

0 0° 5° 0° 5°
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Product Selector

Voltage

Part Number Gate Sensitivity Package
Sxx08RS2 X X 0.2mA Sensitive SCR TO-220R
Sxx08LS2 X X 0.2mA Sensitive SCR TO-220L
Sxx08VS2 X X 0.2mA Sensitive SCR TO-251
Sxx08DS2 X X 0.2mA Sensitive SCR TO-252
Sxx08RS3 X X 0.5mA Sensitive SCR TO-220R
Sxx08LS3 X X 0.5mA Sensitive SCR TO-220L
Sxx08VS3 X X 0.5mA Sensitive SCR TO-251
Sxx08DS3 X X 0.5mA Sensitive SCR TO-252
Sxx08R X X X X 15mA Standard SCR TO-220R
Sxx08L X X X X 15mA Standard SCR TO-220L
Sxx08V X X X X 15mA Standard SCR TO-251
Sxx08D X X X X 15mA Standard SCR TO-252

Note: xx = Voltage

Packing Options

Part Number Marking Weight Packing Mode Base Quantity
Sxx08L/Ryy Sxx08L/Ryy 229 Bulk 500
Sxx08L/RyyTP Sxx08L/Ryy 229 Tube 500
Sxx08DyyTP Sxx08Dyy 03¢ Tube 750
Sxx08DyyRP Sxx08Dyy 03¢ Embossed Carrier 2500
Sxx08VyyTP Sxx08Vyy 049 Tube 750
Sxx08VyyRP Sxx08Vyy 0.4g Embossed Carrier 2500
Sxx08L/R Sxx08L/R 229 Bulk 500
Sxx08L/RTP Sxx08L/R 229 Tube 500
Sxx08DTP Sxx08D 03g Tube 750
Sxx08DRP Sxx08D 03¢ Embossed Carrier 2500
Sxx08VTP Sxx08V 0.4¢g Tube 750
Sxx08VRP Sxx08V 0.4¢9 Embossed Carrier 2500

Note: xx = Voltage; yy = Sensitivity
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TO-252 Embossed Carrier Reel Pack (RP) Specifications

Meets all EIA-481-2 Standards

29 PP0 A
A
0.6 ! *
IS T (e
¢ < e £Op
* Cover tape e ?8'3(;)5+ MT2 / Anode
12.99
0.512 (13.0) . ﬂ i i
Dimensions
Arbor Hole ini
C are in inches
Diameter (and millimeters).

Direction of Feed

Part Numbering System Part Marking System

S 60 08 L S2 56 TO-220AB (R and L Packages) TO0-251AA - (V Package)

TO-252AA - (D Package)
DES\_’ICSEC;YPE LEAD FORM DIMENSIONS
. xx: Lead Form Option
S6008RS2 \ »
VOLTAGE RATING — 8
40: 400V SENSITIVITY & TYPE T oo S
60: 600V Sensitive SCR: < [<=]
80: 800V S2: 200pA S, o
KO: 1000V S3: 500pA g @®
Standard SCR: ’V &
CURRENT RATING (blank): 15mA
08: 8A
PACKAGE TYPE | | | | | |
L: TO-220 Isolated
R: TO-220 Non-Isolated
V: TO-251 (V/I-Pak)
D: TO-252 (D-Pak)
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Sxx10xSx & Sxx10x Series

Description

Excellent unidirectional switches for phase control and
general switching applications such as heating and motor
speed controls.

Sensitive gate SCRs are easily triggered with microAmps
of current as furnished by sense coils, proximity switches,
and microprocessors.

Standard phase control SCRs are triggered with few
milliamperes of current at less than 1.5V potential.

Features & Benefits

e RoHS compliant e \/oltage capability up
e Glass — passivated to 1000V
junctions e Surge capability up
to 100 A

Agency File Number

Applications

A\ TO-220L Package : 71639
Typical applications are capacitive discharge systems for
strobe lights, nailers, staplers and gas engine ignition. Also

. controls for power tools, home/brown goods and white
goods applances

Internally constructed isolated packages are offered for

Symbol il ease of heat sinking with highest isolation voltage.
[ 10 A
I 0.2to 15 mA

G
Absolute Maximum Ratings — Sensitive SCRs
Symbol Parameter Test Conditions Value Unit

Sxx10LSy T.=80°C
s RMS on-state current Sxx10RSy 10 A

Sxx10DSy T.=95°C

Sxx10VSy

single half cycle; f = 50Hz; 83
. T, (initial) = 256°C
Lo Peak non-repetitive surge current , A
single half cycle; f = 60Hz; 100
T, (initial) = 256°C
17t 1t Value for fusing t,=8.3ms 41 A’s
di/dt Critical rate of rise of on-state current f=60Hz,;T =110°C 100 Alus
[ Peak gate current T,=110°C 1 A
Pouw Average gate power dissipation T,=110°C 0.1 W
Tstg Storage temperature range -40 to 150 oC
T, Operating junction temperature range -40 to 110 °C
Note: xx = voltage, y = sensitivity
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Absolute Maximum Ratings — Standard SCRs

0]0) dra ele e onda O d e
Sxx10L T, =100°C
sy RMS on-state current Sxx10R 10 A
Sxx10D T, =110°C
Sxx10V
single half cycle; f = 50Hz; 83
| Peak non-repetitive surge current T, linitial) = 25°C A
TsMm : single half cycle; f = 60Hz;
T, (initial) = 25°C 100
17t 12t VValue for fusing t,=83ms 41 AZs
di/dt Critical rate-of-rise of on-state current f=60HzT = 125°C 100 Alus
s Peak gate current T =125°C 2 A
PG‘AV, Average gate power dissipation T,=125°C 0.5 W
Tstg Storage temperature range -40 to 150 °C
T, Operating junction temperature range -40 to 125 °C

Note: xx = voltage

Electrical Characteristics (T, = 25°C, unless otherwise specified) — Sensitive SCRs

Test Conditions

[ MAX. 200 500 PA
V. =6V R =100Q
Var ° - MAX. 0.8 V
dv/dt Vo = Vorw Rae = 1kQ; T = 110°C TYR 8 V/us
Veo Vo =Voaw R =38.3kQ; T =110°C MIN. 0.2 \
Verm lgn = TOLA MIN. 6 V
I I, = 20mA (initial) MAX. 6 8 mA
t, (1) MAX. 50 45 us
ty, lg=2xls, PW=15us; | = 12A TYR 4 5 us

NOTE: xx = voltage, x = package
(1) L=2A; tp=50us; dv/dt=5V/us; di/dt=-30A/us

Electrical Characteristics (T, = 25°C, unless otherwise specified) — Standard SCRs

Symbol Test Conditions

.
Unit

Sxx10x
[ MAX. 15 mA
V, =12V R =60Q
Ver ° - MAX. 15 Y
400V 350
V=V, gate open; T, = 100°C 600V 300
° DRMY Y 800V 250
dv/dt 1000V MIN. 100 V/us
400V 250
Vp = Vprw gate open; T = 125°C 600V 225
800V 200
Voo V, =V, R =33kQ; T =125°C MIN. 0.2 v
I |, = 200mA (initial) MAX. 30 mA
t, (1) MAX. 35 us
‘Egt lg=2x g PW =15ps; |, = 20A TYP 2 us

NOTE: xx = voltage, x = package
(1) 1L=2A; tp:50ps; dv/dt=5V/us; di/dt=-30A/us

Sxx10xSx & Sxx10x Series
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Static Characteristics

Symbol Test Conditions
Viu I, = 20A; t, =380 ps MAX. 1.6 Y
T,=25°C 400 - 600V 5
Sxx10xyy
T,=110°C 400 - 600V 250
400 - 800V 10
T,=25°C
loran 7 Tram Vorn ! Veau 1000V MAX. 20 HA
Sxx10x 400 - 800V 200
T,=100°C
1000V 3000
T,=125°C 400 - 800V 500

Note: xx = voltage, x = package, yy = sensitivity

Thermal Resistances

Parameter
Sxx10RSy 1.6
Sxx10LSy 3.0
Sxx10VSy 1.7
Sxx10DSy 1.45
Ryug Junction to case (AC) °C/W
Sxx10R 1.6
Sxx10L 3.0
Sxx10V 1.7
Sxx10D 1.45
Sxx10RSy 40
Sxx10LSy 65
Sxx10VSy 85
Rouar Junction to ambient °C/W
Sxx10R 40
Sxx10L 50
Sxx10V 70
Note: xx = voltage, y = sensitivity
©2008 Littelfuse, Inc. 241 Sxx10xSx & Sxx10x Series

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.



Teccor® brand Thyristors
10 Amp Sensitive & Standard SCRs

Figure 1: Normalized DC Gate Trigger Current
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Figure 2: Normalized DC Gate Trigger Current

vs. Junction Temperature (Sensitive SCR)

vs. Junction Temperature (Standard SCR)

4.0
% 30
N
n \
=
5 \
Z 20
]
=
13 N
2 \
K]

1.0
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0.0

-40 15 10 35 60 85 110
Junction Temperature (T ) -- (°C)
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o
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N
n
e
=
5
~ 20
=
5
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2 \
s
[ 1.0
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0.0
-40 -156 10 35 60 85 10 125

Junction Temperature (T ) -- (°C)

Figure 3: Normalized DC Gate Trigger Voltage

Figure 4: Normalized DC Holding Current

vs. Junction Temperature

vs. Junction Temperature

2.0
3
ﬁ 15
]
- \
E
.
o
2 1.0 \
. \
>
k3 —
2
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o
0.0
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Junction Temperature (T ) -- (°C)

2.0
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>
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0.0

-40 -15 10 35 60 85 110 125

Junction Temperature (T ) -- (°C)

Figure 5: On-State Current vs. On-State

Figure 6: Power Dissipation (Typical) vs. RMS

Voltage (Typical)

On-State Current

32 ‘
T,=25°C

. 28
[
s 2 /
o /
2 /
8w 20
] g /
c
o< 16 /
o ! /
§": 12 =
c /
]
g 8 e
£ -
£

4

0

0.7 0.8 0.9 1.0 1.1 1.2 13 14 15 16

Instantaneous On-state Voltage (v,) - Volts

[PD(AVl] - (Watts)

Average On-State Power Dissipation

0 1 2 3 4 5 6 7 8 9 10
RMS On-State Current [l ., 1 -- (Amps)
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Figure 7: Maximum Allowable Case Temperature Figure 8: Maximum Allowable Case Temperature
vs. RMS On-State Current vs. Average On-State Current
130 130
125 125
——— ———
120 — 120 ~—
@ 15 ~— Sxxtol | g;::gl:R) b3 15 Rg— <:"1o|.7§§:‘1|gg
89 54 Sxx10v 8¢ \\Q S
2 ' 10 \\L @ 10 ~<_
§ 20 ~ L '§ £ 05 S
g g 100 +— Sxx10RSy N \ g g 100 \‘
<E Sxx10DSy ~— < Sxx10RSy o
E © 95— Sxx10VSy E ¢ 95— Sxx10DSy
E g 90 i E g' Sxx10VSy
£ £ 90
H @ §xx10LSv \ % 2 ‘ Sxx10LSy
s 85 i s 85 | I
go | CURRENT WAVEFORM: Sinusoi CURRENT WAVEFORM: Sinusoidal
LOAD: Resistive or Inductive 80 | LOAD: Resistive or Inductive
75 |- CONDUCTION ANGLE: 180° 75 | CONDUCTION ANGLE: 180°
FREE AIR RATING FREE AIR RATING
70 . . | | 70 ; | |
0 1 2 3 4 5 6 7 8 9 10 M 0 1 2 3 4 5 6 7
RMS On-State Current [IT(HMS]] - Amps Average On-State Current [IT(AVE)] -Amps

Figure 9: Maximum Allowable Ambient Temperature Figure 10: Maximum Allowable Ambient Temperature
vs. RMS On-State Current vs. Average On-State Current
120 ] T T T T T T T T T 120 T T T T T T

° CURRENT WAVEFORM: Sinusoidal CURRENT WAVEFORM: Sinusoidal

5 < Sxx10R LOAD: Resistive or Inductive N LOAD: Resistive or Inductive

£ 100 N CONDUCTION ANGLE: 180° | 100 N Sxx10R | CONDUCTION ANGLE: 180°

5 N FREE AIR RATING 13 N \\< FREE AIR RATING

1 VN N ||

£ \ \\\ Sxx10L 29 \ N

] £° 8 AN \ N Sxx10L

n 80 N < 0 > N %

8¢ s ’< NN E\ Sxx1ov = \\ <

r xx10RSy NG N N Se Sxctorsy” N\ AN

2 60 L sxx10LSy N \ \\ > H 5 60+ SXX1OLS N, N N Sxx10V

e N\ \\ N\ \\\ 2% xx \ N \ \\><

: N NN i1 NN

= 4 \ NN N EE & N N\ ™\

£ p NN RN Ee ) NN NN

5 Sxx10VSy \ N N\ NN\ % \ \\ NN

E 20 = 20 Sxx10VSy

s

0 0
0.0 0.5 1.0 15 2.0 25 0.0 0.5 10 15

Average On-State Current [IT(AVE)] -Amps Average On-State Current [lmvz)] - Amps

Note: xx = voltage, y = sensitivity

Figure 11: Peak Capacitor Discharge Current Figure 12: Peak Capacitor Discharge Current Derating
1000 12
"] 1.0 ~
o
s £ \
[
- T S o0s \
- — (5} \\
Té— \\\§~~~ *é
@ e 06
£ 100
3 g
g =
=] L 0.4 <
£ I E Sensitive SCR Standard SCR
2 - z
s | l 02
3
. f—t—
10 L 11} 0.0
0.5 1.0 10.0 50.0 0 25 50 75 100 125 150
Pulse Current Duration (t,) - ms Case Temperature (T ) - °C
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Figure 13: Surge Peak On-State Current vs. Number of Cycles

1000

SUPPLY FREQUENCY: 60 Hz Sinusoidal

LOAD: Resistive

RMS On-State Current: [l ,: Maximum Rated
Value at Specified Case Temperature

100 — Notes:
— 1. Gate control may be lost during and immediately
— following surge current interval.
2. Overload may not be repeated until junction
temperature has returned to steady-state
rated value.

Peak Surge (Non-repetitive)
On-state Current (., ) -Amps
|

1 10 100 1000
Surge Current Duration -- Full Cycles

Soldering Parameters

Reflow Condition Pb — Free assembly ﬂ — tp l—
TP 1 1

-Temperature Min (T_ ) 150°C S
Pre Heat |-Temperature Max (T ) 200°C % T { -, )

-Time (min to max) (t,) 60 — 190 secs g Tsma

g' Ramp-dowi
Average ramp up rate (Liquidus Temp) . o [Prehent]
5°C/second max e
(TL) to peak TS(min)
Timan 10T, - RaMp-up Rate 5°C/second max ts
il -Temperature (T ) (Liquidus) | 217°C 25
eflow "

-Temperature (t,) 60 - 150 seconds time to peak temperature————| Time >
Peak Temperature (T,) 260795 °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (t )
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
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Physical Specifications

Terminal Finish 100% Matte Tin-plated

UL recognized epoxy meeting flammability

el LR EL classification 94V-0

Teccor® brand Thyristors
10 Amp Sensitive & Standard SCRs

Environmental Specifications

Test

AC Blocking

Specifications and Conditions

MIL-STD-750, M-1040, Cond A Applied
Peak AC voltage @ 125°C for 1008 hours

Lead Material Copper Alloy

Temperature Cycling

MIL-STD-750, M-1051,
100 cycles; -40°C to +150°C; 15-min
dwell-time

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device
rating. Other ways to ensure long life for a power discrete
semiconductor are proper heat sinking and selection of
voltage ratings for worst case conditions. Overheating,
overvoltage (including dv/dt), and surge currents are

the main killers of semiconductors. Correct mounting,
soldering, and forming of the leads also help protect
against component damage.

Product Selector

Part Number

Temperature/
Humidity

EIA / JEDEC, JESD22-A101
1008 hours; 320V - DC: 85°C; 85%
rel humidity

High Temp Storage

MIL-STD-750, M-1031,
1008 hours; 150°C

Low-Temp Storage

1008 hours; -40°C

Thermal Shock

MIL-STD-750, M-1056

10 cycles; 0°C to 100°C; 5-min dwell-
time at each temperature; 10 sec (max)
transfer time between temperature

Autoclave

EIA / JEDEC, JESD22-A102
168 hours (121°C at 2 ATMs) and
100% R/H

Resistance to

MIL-STD-750 Method 2031

Solder Heat
Solderability ANSI/J-STD-002, category 3, Test A
Lead Bend MIL-STD-750, M-2036 Cond E

Gate Sensitivity

Package

Sxx10RS2 X X 0.2mA Sensitive SCR TO-220R
Sxx10LS2 X X 0.2mA Sensitive SCR TO-220L
Sxx10VS2 X X 0.2mA Sensitive SCR TO-251
Sxx10DS2 X X 0.2mA Sensitive SCR TO-252
Sxx10RS3 X X 0.5mA Sensitive SCR TO-220R
Sxx10LS3 X X 0.5mA Sensitive SCR TO-220L
Sxx10VS3 X X 0.5mA Sensitive SCR TO-251
Sxx10DS3 X X 0.5mA Sensitive SCR TO-252
Sxx10R X X X X 15mA Standard SCR TO-220R
Sxx10L X X X X 15mA Standard SCR TO-220L
Sxx10V X X X X 15mA Standard SCR TO-251
Sxx10D X X X X 156mA Standard SCR TO-252

Note: xx = Voltage

©2008 Littelfuse, Inc.
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Dimensions — TO-251AA (V/I-Package) — V/I-PAK Through Hole

T. MEASURING POINT AREA: 0.040 IN? e ele

D e 0

—E e H = < [528] _, < c

' EOEE ‘ *‘J* 208 A 0.040 0.050 1.02 1.27
A d s T B 0.235 0.245 5.97 6.22
T ‘ ‘ ‘ ‘ ‘ [,52'?3] C 0.350 0.375 8.89 9.53
B | ' ; | D 0.205 0.213 5.21 5.41
| | E 0.255 0.265 6.48 6.73
T KL F 0.027 0.033 0.69 0.84
G 0.087 0.093 2.21 2.36
ol H 0.085 0.095 2.16 2.41
L [ 0.176 0.184 4.47 4.67
CATHODE ANéDEJ EEEF e, J 0.018 0.023 0.46 0.58
o K 0.038 0.044 0.97 112

ey ] L 0.018 0.023 0.46 0.58

Dimensions — TO-252AA (D-Package) — D-PAK Surface Mount

e— D | T.MEASURING POINT [E;(Z)g] -
ANODE ; r ’

« | i
I
|
I

T fE—== Léﬁ "*Hﬁ
i - (53] LTLM
i AN !

!

T

| g

L% % H ﬁ : ﬁ& Inches Millimeters
Ne

CATHODE 4 FGéTE AREA- 0,040 Dimension i Vo i Mo
¢ A 0.040 0.050 1.02 127
' B 0.235 0.245 5.97 6.22
Pad Layout forTO-252AA (D-Package) c 0108 i 269 787
r [ert] ﬂ D 0.205 0.213 5.21 5.41
E 0.255 0.265 6.48 6.73
(6717 F 0.027 0.033 0.69 0.84
24 G 0.087 0.093 2.21 2.36
oy H 0.085 0.095 2.16 2.41
] | 0.176 0.184 4.47 4.67
L [reo] J 0.018 0.023 0.46 0.58
K 0.038 0.044 0.97 1.12
L 0.018 0.023 0.46 0.58
M 0.000 0.004 0.00 0.10
N 0.021 0.027 0.53 0.69
0 0° 5° 0° 5°
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Dimensions — TO-220AB (R-Package) — Non-Isolated Mounting Tab Common with Center Lead

T, MEASURING POINT AREA (REF) 0.17 IN* _ A
0 Dime 0
E A Lp - Bl — a a
ANODE “
T { A 0.380 0.420 9.65 10.67
fg@/ G} . B 0.105 0.115 2.67 2.92
S / i 5 C 0.230 0.250 5.84 6.35
e \ D 0.590 0.620 14.99 15.75
l E 0.142 0.147 3.61 3.73
- ]
LL I jJ NOTCHIN_ F 0.110 0.130 2.79 3.30
J‘L E,BL'.’;.SOLATED G 0.540 0575 13.72 14.61
R
il H 0.025 0.035 0.64 0.89
w I J 0.195 0.205 4.95 5.21
! ‘ K 0.095 0.105 2.41 2.67
CATHODE | ANODE |GATE N J L
L _ L 0.060 0.075 1.52 1.91
g —AM Note: Maximum torque to
be applied to mounting tab M 0.085 0.095 2.16 2.41
is 8 in-Ibs. (0.904 Nm).
N 0.018 0.024 0.46 0.61
0 0.178 0.188 452 4.78
P 0.045 0.060 1.14 1.52
R 0.038 0.048 0.97 1.22

Dimensions — TO-220AB (L-Package) — Isolated Mounting Tab

T, MEASURING POINT AREA (REF) 0.17 IN? Inches Millimeters
0 o Dimension = | "

E T A j L s e [g-;g] o
T { A 0.380 0.420 9.65 10.67
{ k 7 ‘G} . B 0.105 0.115 2.67 2.92
o N / e c 0.230 0.250 5.84 6.35
O \ D 0.590 0.620 14.99 15.75
B 0.142 0.147 3.61 3.73
; L ! J F 0.110 0.130 2.79 3.30
o
J‘L G 0.540 0.575 13.72 14.61
L R
oL H 0.025 0.035 0.64 0.89
H |l J 0.195 0.205 4.95 5.21
- T K 0.095 0.105 2.41 2.67
CATHODE | ANODE |GATE N 4‘
-K—{ r Note: Maximum torque to L 0.060 0.075 1.52 1.91
—y— - M be applied to mounting tab
is 8 in-Ibs. (0.904 Nm). M 0.085 0.095 2.16 2.41
N 0.018 0.024 0.46 0.61
(0] 0.178 0.188 4.52 4.78
P 0.045 0.060 1.14 1.652
R 0.038 0.048 0.97 1.22
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Packing Options

Part Number Marking Packing Mode Base Quantity
Sxx10L/Ryy Sxx10L/Ryy 229 Bulk 500
Sxx10L/RyyTP Sxx10L/Ryy 229 Tube 500
Sxx10DyyTP Sxx10Dyy 03¢ Tube 750
Sxx10DyyRP Sxx10Dyy 0.3g Embossed Carrier 2500
Sxx10VyyTP Sxx10Vyy 049 Tube 750
Sxx10VyyRP Sxx10Vyy 0.4g Embossed Carrier 2500
Sxx10L/R Sxx10L/R 229 Bulk 500
Sxx10L/RTP Sxx10L/R 229 Tube 500
Sxx10DTP Sxx10D 0.3g Tube 750
Sxx10DRP Sxx10D 03¢ Embossed Carrier 2500
Sxx10VTP Sxx10V 049 Tube 750
Sxx10VRP Sxx10V 0.4g Embossed Carrier 2500

Note: xx = Voltage; yy = Sensitivity

TO-252 Embossed Carrier Reel Pack (RP) Specifications

Meets all EIA-481-2 Standards 0.167

(4.0)

T“ [®®

0.63
0.524 %
(16.0) (33%3) ;

v

*
Cover tape <« ?é301)5<’ MT2/ Anode

12.99

(330.0) )
Dimensions
are in inches
(and millimeters).

XXXXXX

0.512 (13.0) Arbor
Hole Dia.

0.64
(16.3)

Direction of Feed

Part Numbering System Part Marking System

S6010L S256 TO-220AB - (R & L Packages) ~ TO-251AA — (V Package)

TO-252AA - (D Package)
DEVICE TYPE LEAD FORM DIMENSIONS —
S :SCR xx : Lead Form Option O ) »
=\ X
X
Sxx10L El 3
VOLTAGE RATING SENSITIVITY & TYPE X o
40 : 400V Sensitive SCR: jlr 2 14
60 : 600V S2: 200pA YXXXX
80: 800V S3: B00pA (17 11
KO : 1000V Standard SCR:
(blank): 15mA
CURRENT PACKAGE TYPE
10: 10A L : TO-220 Isolated
R : TO-220 Non-Isolated
V:TO-251 (VPAK)
D: TO-252 (DPAK)
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Teccor® brand Thyristors
12 Amp Standard SCRs

Sxx12x Series

Symbol Value Unit
[ — 12 A
Voan! Vagu 400 to 1000 \
[ 20 mA

Description

Excellent unidirectional switches for phase control
applications such as heating and motor speed controls.

Standard phase control SCRs are triggered with few
milliamperes of current at less than 1.5V potential.

Features & Benefits

® RoHS compliant

e Glass — passivated
junctions

e \/oltage capability up

to 1000V

e Surge capability up to

120 A

Applications

Typical applications are capacitive discharge systems for
strobe lights, nailers, staplers and gas engine ignition. Also
controls for power tools, home/brown goods and white

goods appliances.

Schematic Symbol

G
Absolute Maximum Ratings

Parameter
Sxx12R
[ RMS on-state current Sxx12D T, =105°C 12 A
Sxx12V
single half cycle; f = 50Hz; 100
- T, (initial) = 25°C
Lo Peak non-repetitive surge current . A
single half cycle; f = 60Hz; 120
T, (initial) = 256°C
1%t 12t Value for fusing t,=8.3ms 60 A?s
di/dt Critical rate of rise of on-state current f=60Hz; T =125°C 100 Alus
lom Peak gate current T,=125°C 2 A
Py Average gate power dissipation T,=125°C 0.5 W
- Storage temperature range -40 to 150 o
T, Operating junction temperature range -40 to 125
Note: xx = voltage
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Electrical Characteristics (T, = 25°C, unless otherwise specified)

Test Conditions

v Vp, =12V R =60Q MIN. 1
¢ MAX. 15 v
400V 350
_ . 3 600V 300
Vp = Vpau: 9ate open; T/ = 100°C e 50
dv/dt 1000V MIN. 100 V/us
400V 250
Vp = Vorw 0ate open; T, = 125°C 600V 225
800V 200
Voo Vp =Vopu R =3.3kQ T, =125°C MIN. 0.2 \
I I, = 200mA (initial) MAX. 40 mA
t, I, = 2A; t = 50us; dv/dt = 5V/us; di/dt = 30A/us MAX. 35 s
" lg=2xl; PW=15ps | =20A TYR 2 s

Static Characteristics

Symbol Test Conditions Value Unit
Vi I, = 24A; t =380 ps MAX. 1.6 V
400 - 600V 10
T, =25°C
800 - 1000V 20
loam /| Voa, =V 400 - 800V MAX. 500 PA
DRM RRM DRM RRM TJ _ _IOOOC
1000V 3000
T,=125°C 400 - 800V 1000
Thermal Resistances
bo Paramete e
Sxx12R 1.5
Rug Junction to case (AC) Sxx12V 1.6 °C/W
Sxx12D 1.4
Sxx12R 40
Roua Junction to ambient °C/W
Sxx12V 70

Note: xx = voltage

Sxx12x Series 250 ©2008 Littelfuse, Inc.
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Figure 1: Normalized DC Gate Trigger Current
vs. Junction Temperature

Teccor® brand Thyristors
12 Amp Standard SCRs

Figure 2: Normalized DC Gate Trigger Voltage
vs. Junction Temperature
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Figure 3: Normalized DC Holding Current

vs. Junction Temperature

Figure 4: On-State Current vs. On-State

Voltage (Typical)

2.0
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0.5
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>
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Junction Temperature (T, ) - (°C)

125

60 I
-T,=25°C

50
° /
2
s£2 /
2E 40 //
o<
o L
3= 30
o=
c =
£5 7
€ E /
Eg 20 /
2 %

10 A

//
0 7
06 07 08 0.9 1.0 11 1.2 1.3 14 15

Instantaneous On-state Voltage (v,) - Volts
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Figure 5: Power Dissipation (Typical)

vs. RMS On-State Current

-~

Average On-State Power
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0 2 4 6 8 10
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Figure 6: Maximum Allowable Case Temperature Figure 7: Maximum Allowable Case Temperature
vs. RMS On-State Current vs. Average On-State Current
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N b4 a
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<=2 g s EEJ 115

©

Eo 2 g \
E E' ne E § 110
= 0 (7]
§§ 105 \ E E- \
= 8 E @ 105

100 +—CURRENT WAVEFORM: Si =

T by S CURRENT WAVEFORM: Si i
LOAD: Resistive or Ind_uctlvoe 100 1~ 'OAD: Resisti Inducti
o CONDUC‘T'ON A"'G'-F- e CONDUCTION ANGLE: 180"
0 2 4 6 8 10 12 14 95 ! ! u
0 1 2 3 4 5 6 7 8

RMS On-State Current [I, ., ] - Amps Average On-State Current [l .1 - Amps

T(AVE)

Figure 8: Maximum Allowable Ambient Temperature Figure 9: Maximum Allowable Ambient Temperature
vs. RMS On-State Current vs. Average On-State Current
120 T T T 1 T T T T T ] 120
CURRENT WAVEFORM: Sinusoidal EgESEll‘V;mII\‘YeEE?E‘IXIU 3lil‘1l:smdal
N LOAD: Resistive or Ind.uctiv°e < 2 : ot rind Ve
. 0 \\ CONDUCTION ANGLE: 180 ] o \\\\ CONDUCTION ANGLE: 180 |
.§ \\\ -i’ \\\
g9 N 9 NN
<. % ™ <. % NC TN Sxx12R
2 N\ \\ Sxx12R 2= >\ N T
$e N N Se sa12d N \<
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2 = sxx12v | N N 2 2 \ ~N
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HE NEREAY 1 IN
£R £Q
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o 0
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Note: xx = voltage

Figure 10: Peak Capacitor Discharge Current Figure 11: Peak Capacitor Discharge Current Derating

1000 12
3 10
g !
< - -]
= ™~ ] \
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<
5 \\\ 3 \
5 ™ o 06
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o °
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3 i 0.2
k3 -
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10 . \ -
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te Current vs. Number of Cycles

1000
SUPPLY FREQUENCY: 60 Hz Sinusoidal
LOAD: Resistive
” RMS On-State Current: [I; 5, 1: Maximum Rated
< g- Value at Specified Case Temperature
2<
'g,.'. 100 Notes:
2 _5 1. Gate control may be lost during and immediately
5 ‘E —— following surge current interval.
= o ] 2. Overload may not be repeated until junction
1.’,3 temperature has returned to steady-state
a2 10 rated value.
x &
3 Q
& e
o
1
1 10 100 1000
Surge Current Duration - Full Cycles

Soldering Parameters

Reflow Condition Pb — Free assembly ﬂ T _>! tp §<_
P

-Temperature Min (T_ ) 150°C o
Pre Heat |-Temperature Max (Ts(max)) 200°C % T | ¢, )

-Time (min to max) (t) 60 — 190 secs g Tsima

g' Ramp-dowi

Average ramp up rate (Liquidus Temp) . o [Prehent]
T K 5°C/second max e
( L) @ [P TS(min)
Timan 10T, - RaMp-up Rate 5°C/second max ts

-Temperature (T ) (Liquidus) | 217°C
Reflow 25 prS—— "

-Temperature (t,) 60 — 150 seconds ime to peak temperature—————»| Time —>
Peak Temperature (T,) 260+ °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (t )
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
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Physical Specifications Environmental Specifications

Terminal Finish 100% Matte Tin-plated

UL recognized epoxy meeting flammability

el LR EL classification 94V-0

Lead Material Copper Alloy

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device
rating. Other ways to ensure long life for a power discrete
semiconductor are proper heat sinking and selection of
voltage ratings for worst case conditions. Overheating,

Test

AC Blocking

Specifications and Conditions

MIL-STD-750, M-1040, Cond A Applied
Peak AC voltage @ 125°C for 1008 hours

Temperature Cycling

MIL-STD-750, M-1051,
100 cycles; -40°C to +150°C; 15-min
dwell-time

Temperature/
Humidity

EIA / JEDEC, JESD22-A101
1008 hours; 320V - DC: 85°C; 85%
rel humidity

High Temp Storage

MIL-STD-750, M-1031,
1008 hours; 150°C

Low-Temp Storage

1008 hours; -40°C

Thermal Shock

MIL-STD-750, M-1056

10 cycles; 0°C to 100°C; 5-min dwell-
time at each temperature; 10 sec (max)
transfer time between temperature

Autoclave

EIA / JEDEC, JESD22-A102
168 hours (121°C at 2 ATMs) and
100% R/H

overvoltage (including dv/dt), and surge currents are Resistance to

MIL-STD-750 Method 2031

the main killers of semiconductors. Correct mounting, Solder Heat
soldermg, and forming of the leads also help protect Solderability ANSI/J-STD-002, category 3, Test A
against component damage.

Lead Bend MIL-STD-750, M-2036 Cond E

Dimensions — TO-220AB (R-Package) — Non-Isolated Mounting Tab Common with Center Lead

Inches Millimeters

T. MEASURING POINT AREA (REF) 0.17 IN?

— 0 —f Dimension
E A L b e BT Max Min Max
\CNODE j
T { A 0.380 0.420 9.65 10.67
i ‘G} . B 0.105 0.115 2.67 2.92
D 4 / 26 C 0.230 0.250 5.84 6.35
e \ D 0.590 0.620 14.99 15.75
l E 0.142 0.147 3.61 3.73
[ |
LL I jJ NOTCHIN F 0.110 0.130 2.79 3.30
J‘L NONJSOLATED G 0.540 0.575 13.72 14.61
R TAB
J 1 H 0.025 0.035 0.64 0.89
I J 0.195 0.205 4.95 5.21
4 ‘ K 0.095 0.105 2.41 2.67
CATHODE | ANODE |GATE N 4‘ L
Lk , L 0.060 0.075 1.52 1.91
— M Note: Maximum torque to
be applied to mounting tab M 0.085 0.095 2.16 2.41
is 8 in-Ibs. (0.904 Nm).
N 0.018 0.024 0.46 0.61
0 0.178 0.188 4.52 4.78
P 0.045 0.060 1.14 1.52
R 0.038 0.048 0.97 1.22
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Dimensions — TO-251AA (V/I-Package) — V/I-PAK Through Hole

T. MEASURING POINT AREA: 0.040 IN? e ele

Dimensio

e E FH > < [528] _, “ “

' XOEE ‘ *‘J* 208 A 0.040 0.050 1.02 1.27
A ) |_H T B 0.235 0.245 5.97 6.22
T ‘ ‘ ‘ ‘ ‘ [,52'?3] C 0.350 0.375 8.89 9.53
B | ' ! | D 0.205 0.213 5.21 5.41
| | E 0.255 0.265 6.48 6.73
T KL F 0.027 0.033 0.69 0.84
G 0.087 0.093 2.21 2.36
ol H 0.085 0.095 2.16 2.41
L [ 0.176 0.184 4.47 4.67
CATHODE ANéDEJ EEEF e, J 0.018 0.023 0.46 0.58
o K 0.038 0.044 0.97 1.12

e ] L 0.018 0.023 0.46 0.58

Dimensions — TO-252AA (D-Package) — D-PAK Surface Mount

le— D | T.MEASURING POINT [E;(Z)g] -
ANODE ; r ’

« | i
I
|
I

T fE—== Léﬁ "*Hﬁ
i - (53] LTLM
i AN !

!

T

| g

L% % H ﬁ : ﬁ& Inches Millimeters
Ne

CATHODE 4 FGéTE AREA- 0,040 Dimension i Vo i Mo
¢ A 0.040 0.050 1.02 127
' B 0.235 0.245 5.97 6.22
Pad Layout forTO-252AA (D-Package) c 0108 i 269 787
r [ert] ﬂ D 0.205 0.213 5.21 5.41
E 0.255 0.265 6.48 6.73
[671] F 0.027 0.033 0.69 0.84
24 G 0.087 0.093 2.21 2.36
oy H 0.085 0.095 2.16 2.41
1 [ 0.176 0.184 4.47 4.67
L [reo] J 0.018 0.023 0.46 0.58
K 0.038 0.044 0.97 1.12
L 0.018 0.023 0.46 0.58
M 0.000 0.004 0.00 0.10
N 0.021 0.027 0.53 0.69
0 0° 5° 0° 5°
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Product Selector

Voltage
Part Number Gate Sensitivity Package
Sxx12R X X X X 20mA Sensitive SCR TO-220R
Sxx12V X X X X 20mA Standard SCR TO-251
Sxx12D X X X X 20mA Standard SCR TO-252

Note: xx = voltage

Packing Options

Part Number Marking Weight Packing Mode Base Quantity
Sxx12R Sxx12R 229 Bulk 500
Sxx12RTP Sxx12R 22g Tube 500
Sxx12DTP Sxx12D 03¢ Tube 750
Sxx12DRP Sxx12D 03¢ Embossed Carrier 2500
Sxx12VTP Sxx12V 049 Tube 750

Note: xx = Voltage

TO-252 Embossed Carrier Reel Pack (RP) Specifications Part Marking System

Meets all EIA-481-2 Standards

TO-220AB (R Package) TO-251AA - (V Package)
0.157 0.059 5,4 TO-252AA - (D Package)
47(4'0‘)47 Gate .(/1'5) MT1/ Cathode Q ——
> —\
‘A ‘® P00 0do0h = §
058 odx o) el \ S6012RTP 2
; (13.3) ‘ %‘C n § ‘B § ()
bl 3
TF YXXXX x
* Cover tape T

0.315
le- (8.0) —» MT2 /Anode

12.99

(330.0)
Dimensions
are in inches
(and millimeters).

0512 (13.0)
Arbor Hole
Diameter

S6012R 56

- - DEVICE TYPE J 1
Direction of Feed S: SCR tfﬁ;gm,ﬁ'g;ﬁ'om

VOLTAGE RATING

40: 400V SENSITIVITY & TYPE
60: 600V (blank): 20mA
80: 800V
KO0: 1000V
PACKAGE TYPE
%"R.IziNT RATING R: TO-220 Non-Isolated

V: TO-251 (V/I-Pak)
D: TO-252 (D-Pak)

Sxx12x Series 256 ©2008 Littelfuse, Inc.
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Sxx15x & Sxx16x Series

Description

Excellent unidirectional switches for phase control
applications such as heating and motor speed controls.

@ | Standard phase control SCRs are triggered with few
milliamperes of current at less than 1.5V potential.

Features & Benefits

® RoHS compliant e \/oltage capability up

e Glass — passivated to 1000V
junctions e Surge capability up to
225 A

Applications

Agency Approval

Agency File Number

Typical applications are capacitive discharge systems for
strobe lights, nailers, staplers and gas engine ignition. Also
controls for power tools, home/brown goods and white
goods appliances.

L Package: E71639

Internally constructed isolated packages are offered for
ease of heat sinking with highest isolation voltage.

Main Features

)

'

Symbol Value Schematic Symbol 8
[ 15 & 16 A g
Voo Ve 400 to 1000 Vv Ao | oK E
e 30 mA %’ -

Absolute Maximum Ratings — Standard SCRs

Parameter Test Conditions
Sxx15L T, =90°C 15,
| RMS on-state current A
e Sxx16R T.=110°C 16
Sxx16N c
single half cycle; f = 50Hz; 188
» T, (initial) = 256°C
Lo Peak non-repetitive surge current - A
single half cycle; f = 60Hz; 225
T, (initial) = 256°C
12t 12t Value for fusing t, = 8.3 ms 210 A’s
di/dt Critical rate of rise of on-state current f=60Hz;T =125°C 125 Alus
Lo Peak gate current T,=125°C 8 A
Pouw Average gate power dissipation T,=125°C 0.6 W
TStq Storage temperature range -40 to 150 °C
T Operating junction temperature range -40 to 125 °C
Note: xx = voltage
©2008 Littelfuse, Inc. Sxx15x & Sxx16x Series
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Electrical Characteristics (T, = 25°C, unless otherwise specified)

Value
Test Conditions ,W\
Sxx16x
° V, =12V, R =60 Q MIN. 1
Ver MAX. 1.5 \Y
400V 450
. . . 600V 425
Vy = Vo gate open; T/ = 100°C 500V 200
dv/dt 1000V MIN. 200 V/us
400V 350
Vy = Ve 9ate open; T) = 125°C 600V 325
800V 300
Vo V, =V, R =33kQ T =110°C MIN. 0.2 %
Iy I, = 20mA (initial) MAX. 40 mA
t, l.=2A; t =50ps; dv/dt=5V/us; di/dt=-30A/us MAX. 35 us
o lg=2xl, PW=15ps I =12A TYP 2 us

Note: xx = voltage, x = package
(1) 1,=2A; t =50ps; dv/dt=5V/ps; di/dt=-30A/us

Static Characteristics

Symbol Test Conditions Value Unit
16A Device | = 30A; t, = 380 us
Viu MAX. 1.6 V
16A Device I, = 32A; t = 380 us
400 - 600V 10
T, =25°C
800 - 1000V 20
400 - 600V 500
lorm / ram Vorm = Vagw T,=100°C 800V MAX. 1000 PA
1000V 3000
400 - 600V 1000
T,=125°C
800V 2000

Thermal Resistances

Symbol Parameter
Sxx16R/ Sxx16N 1.1
Ry Junction to case (AC) °C/W
Sxx15L 2.5
Sxx16R 40
Roua Junction to ambient °C/W
Sxx15L 50
Note: xx = voltage
Sxx15x & Sxx16x Series 258 ©2008 Littelfuse, Inc.
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Figure 1: Normalized DC Gate Trigger Current Figure 2: Normalized DC Gate Trigger Voltage
vs. Junction Temperature vs. Junction Temperature
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Figure 3: Normalized DC Holding Current Figure 4: On-State Current vs. On-State
vs. Junction Temperature Voltage (Typical)
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Figure 5: Power Dissipation (Typical) Figure 6: Maximum Allowable Case Temperature

vs. RMS On-State Current vs. RMS On-State Current
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2 / T Sxx16R
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=2 o9 N
[ / = 5 105 Sxx15L
2~ T & ™~
& 5 Eg 100 ™N
[ £ = \
° 4 ~ % 5 95 AN
g / s F N
o = 920
2 2 e CURRENT WAVEFORM: Sinusoidal
< - 85 — LOAD: Resistive or Inducti
CONDUCTION ANGLE: 180°
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Figure 7: Maximum Allowable Case Temperature Figure 8: Maximum Allowable Ambient Temperature
vs. Average On-State Current vs. RMS On-State Current
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Note: xx = voltage

Figure 10: Peak Capacitor Discharge Current Figure 11: Peak Capacitor Discharge Current Derating
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Sxx15x & Sxx16x Series 260 ©2008 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.



. 8 Teccor® brand Thyristors
% Littelfuse 15 and 16 Amp Standard SCRs

Expertise Applied | Answers Delivered

urge Peak On-State Current vs. Number of Cycles

1000
SUPPLY FREQUENCY: 60 Hz Sinusoidal
LOAD: Resistive
RMS On-State Current: [l ,I: Maximum Rated
5 é Value at Specified Case Temperature
2 <
5 ~—— Notes:
Q,' 5 \\\~ Sxx16R 1. Gate control may be lost during and immediately
g < “n\ Sxx16N following surge current interval.
25 "0 ~—— 2. Overload may not be repeated until junction
o E 4 temperature has returned to steady-state
u‘:; % rated value.
= E a =
5% ==
a 8 Sxx15L
10
1 10 100 1000
Surge Current Duration -- Full Cycles

Soldering Parameters

Reflow Condition Pb — Free assembly ﬂ T _>i tp i<_
P
- H 0, w
Temperature Min (T_ . ) 150°C o o
Pre Heat |-Temperature Max (T ) 200°C 2 T { L, ) g
©
-Time (min to max) (t,) 60 — 190 secs § Tsima
=3 Ramp-dowi <
Average ramp up rate (Liquidus Temp) o g [Prehent] o
5°C/second max fid -
(T,) to peak Ts(min) IT.]
Toiman t0 T, - Ramp-up Rate 5°C/second max : ts S
-Temperature (T ) (Liquidus) | 217°C
Reflow 25 :
-Temperature (t,) 60 - 150 seconds time to peak temperature————| Time >
Peak Temperature (T,) 260795 °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (t )
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
©2008 Littelfuse, Inc. 261 Sxx15x & Sxx16x Series

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.



Teccor® brand Thyristors
15 and 16 Amp Standard SCRs

¥ Littelfuse

Expertise Applied | Answers Delivered

Physical Specifications Environmental Specifications

Terminal Finish 100% Matte Tin-plated

UL recognized epoxy meeting flammability

el LR EL classification 94V-0

Test Specifications and Conditions

MIL-STD-750, M-1040, Cond A Applied

ST Peak AC voltage @ 125°C for 1008 hours

Lead Material Copper Alloy

MIL-STD-750, M-1051,
Temperature Cycling | 100 cycles; -40°C to +150°C; 15-min
dwell-time

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device
rating. Other ways to ensure long life for a power discrete
semiconductor are proper heat sinking and selection of
voltage ratings for worst case conditions. Overheating,
overvoltage (including dv/dt), and surge currents are

the main killers of semiconductors. Correct mounting,
soldering, and forming of the leads also help protect
against component damage.

EIA / JEDEC, JESD22-A101
1008 hours; 320V - DC: 85°C; 85%
rel humidity

Temperature/
Humidity

MIL-STD-750, M-1031,

HighTemp Storage | 505 hours; 150°C

Low-Temp Storage 1008 hours; -40°C

MIL-STD-750, M-1056

10 cycles; 0°C to 100°C; 5-min dwell-
time at each temperature; 10 sec (max)
transfer time between temperature

Thermal Shock

EIA / JEDEC, JESD22-A102
168 hours (121°C at 2 ATMs) and
100% R/H

Autoclave

R ENERD MIL-STD-750 Method 2031

Solder Heat
Solderability ANSI/J-STD-002, category 3, Test A
Lead Bend MIL-STD-750, M-2036 Cond E

Dimensions — TO-220AB (R-Package) — Non-Isolated Mounting Tab Common with Center Lead

T. MEASURING POINT AREA (REF) 0.17 IN?

— 0 —

T L

j P .320

1 [ord

! L [ J NOTCH IN

| GATE LEAD
EE— ‘ TOID.

|

" L NON-ISOLATED
R TAB
L I

’_,

|
CATHODE | ANODE |GATE NJ

M Note: Maximum torque to
be applied to mounting tab
is 8 in-Ibs. (0.904 Nm).

Sxx15x & Sxx16x Series

Inches Millimeters

Dimension

Min Max Min Max
A 0.380 0.420 9.65 10.67
B 0.105 0.115 2.67 2.92
@ 0.230 0.250 5.84 6.35
D 0.590 0.620 14.99 16.75
E 0.142 0.147 3.61 3.73
F 0.110 0.130 2.79 3.30
G 0.540 0.575 13.72 14.61
H 0.025 0.035 0.64 0.89
J 0.195 0.205 4.95 5.21
K 0.095 0.105 2.41 2.67
L 0.060 0.075 1.52 1.91
M 0.085 0.095 2.16 2.41
N 0.018 0.024 0.46 0.61
0 0.178 0.188 4.52 4.78
P 0.045 0.060 1.14 1.52
R 0.038 0.048 0.97 1.22
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Teccor® brand Thyristors
15 and 16 Amp Standard SCRs

Dimensions — TO-220AB (L-Package) — Isolated Mounting Tab

T, MEASURING POINT

AREA (REF) 0.17 IN?

ETA *oj*k . D] UL . .
T A 0.380 0.420 9.65 10.67
f%?/ ‘G} [13.‘36] B 0.105 0.115 267 2.92
b - 1 / P C 0.230 0.250 5.84 6.35
Ol \ D 0.590 0.620 14.99 15.75

l E 0.142 0.147 3.61 3.73
T;L ! Jf N F 0.110 0.130 2.79 3.30
J J‘L,,H G 0.540 0.575 13.72 14.61
IR H 0.025 0.035 0.64 0.89
Wl J 0.195 0.205 4.95 5.21
vemees N0 (O i K 0.095 0.105 2.41 2.67
-k N Note: Maximum torque to L 0.060 0.075 152 191

—J — - M- be applied to mounting tab

is 8 in-Ibs. (0.904 Nm. M 0.085 0.095 2.16 2.41

N 0.018 0.024 0.46 0.61
0 0.178 0.188 4.52 4.78

P 0.045 0.060 114 152

R 0.038 0.048 0.97 122

Dimensions — TO- 263AA (N-package) — D?-Pak Surface Mount

T, MEASURING POINT

% ‘-‘ U
FEEEN

GATE K J

k=

f—D

[168] [216]

—

w L]
CATHODE L
G

4

[701 ]
276

i B
L L

—
381]
[203]
080
L [6:60]
260

[. 150
B B
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T [
] I
(9]
. i *

AREA: 0.11in 2

i

L [Be]

1320

263

Millimeters
Dimension
Min Max Min Max

A 0.360 0.370 9.14 9.40
B 0.380 0.420 9.65 10.67
€ 0.178 0.188 4.52 4.78
D 0.025 0.035 0.64 0.89
E 0.045 0.060 1.14 1.52
F 0.060 0.075 1.52 1.91
G 0.095 0.105 2.41 2.67
H 0.092 0.102 2.34 2.59
J 0.018 0.024 0.46 0.61
K 0.090 0.110 2.29 2.79
S 0.590 0.625 14.99 15.88
\ 0.035 0.045 0.89 1.14
U 0.002 0.010 0.05 0.25
W 0.040 0.070 1.02 1.78

Sxx15x & Sxx16x Series

15/16A SCRs
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15 and 16 Amp Standard SCRs

Voltage
Part Number

Gate Sensitivity

¥ Littelfuse
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Product Selector

Package

Sxx15L X X X X 30mA Standard SCR TO-220L
Sxx16R X X X X 30mA Standard SCR TO-220R
Sxx16N X X X X 30mA Standard SCR TO-263

Note: xx = Voltage

Packing Options

Part Number Marking Packing Mode Base Quantity
Sxx15L Sxx15L 229 Bulk 500
Sxx15LTP Sxx15L 22g Tube 500
Sxx16R Sxx16R 229 Bulk 500
Sxx16RTP Sxx16R 229 Tube 500
Sxx16NTP Sxx16N 16 g Tube 500
Sxx16NRP Sxx16N 169 Embossed Carrier 500

Note: xx = Voltage

TO-263 Embossed Carrier Reel Pack (RP) Specs Part Marking System

Meets all EIA-481-2 Standards TO-220 AB (R, and L Packages)
TO-263 AA (N Package)

O

0.059
€ 0.63®0.157 (15

Tﬁf YXXXX

|

(1600 | (400 DA Gate
Ab‘ K MT1 / Cathode
T bfoloooloe o oo Sxx16R
0.945 ogp7 *
(24.0) ‘02?0, @ @ ﬁE

L \ \
* Cover tape

MT2 / Anode
(12.99 .
330.0)
0512 (13,0 Part Numbering System
Arbor Hole Dimensions
Diameter are in inches

56

(and millimeters).

S 60 16 R

1.01 22’(’:‘;{5 TYPE —L LEAD FORM DIMENSIONS
(25.7) : xx: Lead Form Option
VOLTAGE RATING
40: 400V SENSITIVITY & TYPE
Direction of Feed 60: 600V (blank): 30mA
80: 800V
KO: 1000V
PACKAGE TYPE
%.!T;E\NT RATING L: TO-220 Isolated
16 16A R: TO-220 Non-Isolated

N: TO-263 (D?-Pak)
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Sxx20x & Sxx25x Series

Description

Excellent unidirectional switches for phase control
applications such as heating and motor speed controls.

@ | Standard phase control SCRs are triggered with few
milliamperes of current at less than 1.5V potential.

Features & Benefits

® RoHS compliant e \/oltage capability up
e Glass — passivated to 1000V
junctions e Surge capability up to
350 A

Agency Approval Applications

. Typical applications are AC solid-state switches, industrial
Agency File Number power tools, exercise equipment, white goods and
commercial appliances.

A\ L Package: E71639 _
Internally constructed isolated packages are offered for
ease of heat sinking with highest isolation voltage.
2
Schematic Symbol ©
Symbol Value Unit 8
sy 20 & 25 A /_\ <
(e}
Vor! Ve 400 to 1000 v A O >| o K &
ls 301035 mA % S
G
Absolute Maximum Ratings — 20A SCR
Symbol Parameter Test Conditions Value Unit
[ RMS on-state current T, =80°C 20 A
single half cycle; f = 50Hz;
T, (initial) = 25°C 255
Lo Peak non-repetitive surge current A
single half cycle; f = 60Hz; 300
T, (initial) = 256°C
1%t 12t Value for fusing t,=83ms 374 A%
di/dt Critical rate of rise of on-state current f=60Hz ;T =125°C 125 Alus
Lo Peak gate current T,=125°C 8 A
Pouw Average gate power dissipation T,=125°C 0.6 W
. Storage temperature range -40 to 150 °C
T, Operating junction temperature range -40 to 125 °C
©2008 Littelfuse, Inc. 265 Sxx20x & Sxx25x Series
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Absolute Maximum Ratings — 25A SCR

Symbol

Parameter

Test Conditions

¥ Littelfuse
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Sxx25L: T _=75°C
[ RMS on-state current 25 A
Sxx25R/Sxx26N: T _=100°C
single half cycle; f = 50Hz;
- T, (initial) = 256°C 300
Lo Peak non-repetitive surge current - A
single half cycle; f = 60Hz; 350
T, (initial) = 256°C
17t 1t Value for fusing t, =83 ms 510 A’s
di/dt Critical rate of rise of on-state current f=60Hz ;T =125°C 150 Alus
- Peak gate current T,=125°C 3.5 A
s Average gate power dissipation T,=125°C 0.8 W
stg Storage temperature range -40 to 150 ®©C
T, Operating junction temperature range -40 to 125 °C

Test Conditions

MAX. 30 35
lor mA
V, =12V, R = 60Q MIN. 1 1
|/ MAX. 1.5 V
400V 450
VY T = 100°C 600V 425
= ; gate open; T, = °
o = Yomw G318 OPE %, 800V 400
dv/dt 1000V MIN. 200 V/us
400V 350
Vy = Vpaw 9ate open; T, = 125°C 600V 325
800V 300
Veo Vi = Vo RL=3.3kQ; T =125°C MIN. 0.2 V
I I, = 200maA (initial) MAX. 40 50 mA
t, (1) MAX. 85 us
tgI lg=2xl,, PW=15ps; I =40A TYP 2 us
Notes :

xx = voltage, x = package
(1) 1L=2A; tp=50us; dv/dt=5V/us; di/dt=-30A/us

Static Characteristics

ofo e ond e
20A Device |, = 40A; t = 380us
Vi, MAX. 16 v
25A Device I, = 50A; t, = 380ps
400 - 600V 10
T = 25°C
800 — 1000V 20
400 - 600V 500
s / orns Voo Ve T = 100°C 800V MAX. 1000 HA
1000V 3000
400 - 600V 1000
T =125°C
800V 2000
Sxx20x & Sxx25x Series 266 ©2008 Littelfuse, Inc.
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Thermal Resistances

Symbol Parameter

Sxx25R / 10
Sxx25N :

Ryug Junction to case (AC) Sxx20L 2.4 °C/W
Sxx25L 2.35
Sxx25R 40

Reun Junction to ambient Sxx20L 50 °C/W

Sxx25R / Sxx25L

Note: xx = voltage

Figure 1: Normalized DC Gate Trigger Current

Figure 2: Normalized DC Gate Trigger Voltage

vs. Junction Temperature

vs. Junction Temperature

2.0 2.0
g 15 \\ % 15
~N
n [
= N e ~
5 5
o 10 \ > 0
~ ~ .
5 \\ 5 \
< >
; \ "g —
5 os ~. % 05 ]
= . \\ g ' =
O
(7/]
0.0 0.0 <
40 15 10 35 60 85 1o 125 -40 -15 10 35 60 85 10 125 ™
Junction Temperature (T,) - (°C) Junction Temperature (T ) - (°C) o
~
(=]
N
Figure 3: Normalized DC Holding Current Figure 4: On-State Current vs. On-State
vs. Junction Temperature Voltage (Typical)
2.0 o 20 T
E- | T,=25°C
AN < 80 7
) \ = 70 /
9 15 N = /
< \ E:; 60 /
n E Sxx25L pd
= N a Sxx25R /
- \ S 50 Sxx25N v
T 10 ®
= \\ g -~ “
s \ 15 )
o @ 30
= ES _~
& o5 — ]
2 2 Sxx20L
CE '
‘E 10 //
0.0 = =
40 15 10 35 60 85 1 125 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6
Junction Temperature (T ) - (°C) Instantaneous On-state Voltage (v;) - Volts
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Figure 5: Power Dissipation (Typical) Figure 6: Maximum Allowable Case Temperature
vs. RMS On-State Current vs. RMS On-State Current

22 130
- 20 125
2 120
® 18 7
7 - B, 1 N s
[N /// o9 110 \
- @ 14 o
] Sxx20L 7 s \
28 | d Sk 105
52 12 e N
£ I 3¢ N
g4 w0 o’ 2™ \ Sxx25L
&H 3 / < £S o
P g 7 58 \
3= /7 EE 9 Sxx20L \.
° 6 V/ Sxx25L £ 8 \

Sxx25R s

g 4 / SwzsN 2 85
> 80— CURRENT WAVEFORM: Sinusoidal
< 2 ,/ 25 | LOAD: Resistive or Inductive

0 CONDUCTION ANGLE: 180°

70 | |
0 5 1 " 20 % 0 5 10 15 20 2 30
RMS On-State Current [I, ., 1 - (Amps) RMS On-State Current [I ;. ] - Amps

Figure 7: Maximum Allowable Case Temperature Figure 8: Maximum Allowable Ambient Temperature

vs. Average On-State Current vs. RMS On-State Current

130 120 — T T
CURRENT WAVEFORM: Sinusoidal
125 LOAD: Resistive or Inductive
120 100 N CONDUCTION ANGLE: 180°
N ' \ FREE AIR RATING
) \ \ Sxx25R H N
@ 15 2 N
© Sxx25N o N
8¢ N g0 N
© 10 N < 80 Sxx25L
i \\\ \ 2 :‘ NN\ Sxx25N
E E 105 S 2= NN Sxx25R
2L 1o AN ) NS
=32 }\ oz Sxx20L \.<
S o N Sxx25L IS N N
Eg N @ N N
EE smat | NN L. ~
£ 6 N €8 N
g P ooes \\ % \\\\
N s
80 1— " . 20
CURRENT WAVEFORM: Sinusoidal
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CONDUCTION ANGLE: 180°
70 | | | - o
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Average On-State Current [l .1 - Amps RMS On-State Current [l ;. 1- Amps

Figure 9: Maximum Allowable Ambient Temperature vs. Average On-State Current

120 —
CURRENT WAVEFORM: Sinusoidal
LOAD: Resistive or Inductive
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c
2 AN |
€9 k\ Sxx25L
< 80 N \ Sxx25N
o N SR
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£ Sxx20L N\,
o2 \\
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8 §
SE 4 N
EQ N
x
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Note: xx = voltage
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Figure 10: Peak Capacitor Discharge Current

1000 : 12
I
Sxx25L [ |
" Sxx25R | |
g ] = ] S25N | 10
< ——— | €
3 R e \
=E > £ 08
- I (5]
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g Sxx200 F \
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3 Q
= [~ 0.4
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=
] | 0.2
o
—
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Pulse Current Duration (t,) - ms Case Temperature (T ) - °C

Figure 12: Surge Peak On-State Current vs. Number of Cycles

1000
SUPPLY FREQUENCY: 60 Hz Sinusoidal
. LOAD: Resistive
& RMS On-State Current: [I; 5, ): Maximum Rated
b .
"é' e~ Value at Specified Case Temperature
O w \\ [/;]
‘Tg“ g. D L Sxx25L Notes: e
2 - N
% ‘f \~~.§\ gﬁﬁiﬁ 1. Gate control may be lost during and immediately 8
g-"“g x\\\\ following surge current interval.
= 100 e 2. Overload may not be repeated until junction - ¢
§ g S0 ~— temperature has returned to steady-state [Ty ]
o E O~ rated value. N
2 g ™~ b
5 (=]
n N
£
©
-
o
10
1 10 100 1000
Surge Current Duration -- Full Cycles
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Reflow Condition Pb — Free assembly

-Temperature Min (Ts(min)) 150°C
Pre Heat |-Temperature Max (T ) 200°C
-Time (min to max) (t ) 60 — 190 secs

Average ramp up rate (Liquidus Temp)

(T,) to peak 5°C/second max
L

T, toT, - Ramp-up Rate 5°C/second max

S(max)

-Temperature (T ) (Liquidus) | 217°C
Reflow

-Temperature (t,) 60 - 150 seconds
Peak Temperature (T,) 26095 °C

Time within 5°C of actual peak

Temperature (tp) 20 - 40 seconds

Ramp-down Rate 5°C/second max

Time 25°C to peak Temperature (T,) 8 minutes Max.

— tp

ﬂ TP 1 1
o
5 T
® [ — 1t I
‘q-, TS(max)
o Ramp-dowi
g Prehept] P
'—

TS(min)

—ts
25

time to peak temperature——»i

Time >

Do not exceed 280°C

Physical Specifications

Terminal Finish 100% Matte Tin-plated

UL recognized epoxy meeting flammability

ik i classification 94V-0

Environmental Specifications

Test

AC Blocking

Specifications and Conditions

MIL-STD-750, M-1040, Cond A Applied
Peak AC voltage @ 125°C for 1008 hours

Lead Material Copper Alloy

Temperature Cycling

MIL-STD-750, M-1051,
100 cycles; -40°C to +150°C;
15-min dwell-time

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device
rating. Other ways to ensure long life for a power discrete
semiconductor are proper heat sinking and selection of
voltage ratings for worst case conditions. Overheating,
overvoltage (including dv/dt), and surge currents are

the main killers of semiconductors. Correct mounting,
soldering, and forming of the leads also help protect
against component damage.

Sxx20x & Sxx25x Series

Temperature/
Humidity

EIA / JEDEC, JESD22-A101
1008 hours; 320V - DC: 85°C;
85% rel humidity

High Temp Storage

MIL-STD-750, M-1031,
1008 hours; 150°C

Low-Temp Storage

1008 hours; -40°C

Thermal Shock

MIL-STD-750, M-1056

10 cycles; 0°C to 100°C; 5-min dwelltime
at each temperature; 10 sec (max) transfer
time between temperature

Autoclave

EIA / JEDEC, JESD22-A102
168 hours (121°C at 2 ATMs) and
100% R/H

Resistance to

MIL-STD-750 Method 2031

Solder Heat
Solderability ANSI/J-STD-002, category 3, Test A
Lead Bend MIL-STD-750, M-2036 Cond E

©2008 Littelfuse, Inc.
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Dimensions — TO-220AB (R-Package) — Non-Isolated Mounting Tab Common with Center Lead

0 o Dimension
o e pEey in | in |
ANODE
SR { A 0.380 0.420 9.65 10.67
H @ o B 0.105 0.115 2.67 2.92
o i N / i 52 C 0.230 0.250 5.84 6.35
e \ D 0.590 0.620 14.99 15.75
l E 0.142 0.147 3.61 3.73
(- _
LL I JI NOTCHIN F 0.110 0.130 2.79 3.30
J‘L R 5',[‘:’5:“?"5‘““” 5 0.540 0575 13.72 14.61
¢ L I H 0.025 0.035 0.64 0.89
[ J 0.195 0.205 4.95 5.21
! ‘ K 0.095 0.105 2.41 2.67
CATHODE | ANODE |GATE N 4‘ L
Lk _ L 0.060 0.075 1.52 1.91
. M Note: Maximum torque to
be applied to mounting tab M 0.085 0.095 2.16 2.41
is 8 in-lbs. (0.904 Nm).
N 0.018 0.024 0.46 0.61
0 0.178 0.188 4.52 478
P 0.045 0.060 1.14 1.52
R 0.038 0.048 0.97 1.22
N
Dimensions — TO-220AB (L-Package) — Isolated Mounting Tab 5
0 —f [813] Dimension - - <
ETA .‘ Lp = “320" | | 1)
T [ A 0.380 0.420 9.65 10.67 g
f%?/ ‘G} e B 0.105 0.115 267 2.92 N
o 4 / s c 0.230 0.250 5.84 6.35
O D 0.590 0.620 14.99 15.75
l E 0.142 0.147 3.61 3.73
IL ! J F 0.110 0.130 2.79 3.30
J‘L G 0.540 0.575 13.72 14.61
L R
AL H 0.025 0.035 0.64 0.89
I | J 0.195 0.205 4.95 5.21
! w K 0.095 0.105 2.41 2.67
CATHODE | ANODE |GATE N 4‘ L
-K—{ Note: Maximum torque to L 0.060 0.075 1.52 1.91
—u— -~ M be applied to mounting tab
is 8 in-Ibs. (0.904 Nm). M 0.085 0.095 2.16 2.41
N 0.018 0.024 0.46 0.61
0 0.178 0.188 4.52 4.78
P 0.045 0.060 114 1.52
R 0.038 0.048 0.97 1.22
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Dimensions -TO- 263AA (N-package) — D?-Pak Surface Mount

T, MEASURING POINT

B v [ AREA: 011in 2
mw% ’* ! E Dimensio 3
= .
T T[gg] 0.360 0.370
[_go;sjl 0.380 0.420
J | 0.178 0.188
i | 0.025 0.035

A 9.14 9.40

B 9.65 10.67

C 452 478

o ) . D 0.64 0.89
%E% L%m P S % E 0.045 0.060 114 152
: F 0.060 0.075 152 191

4o ﬂLfF L] — fal — G 0.095 0.105 241 267

H 0.092 0.102 234 259

J 0.018 0.024 0.46 0.61

K 0.090 0.110 229 2.79

5 0.590 0625 14.99 15.88

v 0.035 0.045 0.89 114

U 0.002 0.010 0.05 0.25

W 0.040 0.070 1016 178

Voltage
Gate Sensitivity Package
Sxx20L X X X X 30mA Standard SCR TO-220L
Sxx25L X X X X 35mA Standard SCR TO-220L
Sxx25R X X X X 35mA Standard SCR TO-220R
Sxx25N X X X X 35mA Standard SCR TO-263

Note: xx = Voltage

Packing Options

Part Number Marking Packing Mode Base Quantity
Sxx20L Sxx20L 2.29 Bulk 500
Sxx20LTP Sxx20L 2.29 Tube 500
Sxx25L Sxx25L 2.29 Bulk 500
Sxx25LTP Sxx25L 2.29 Tube 500
Sxx25R Sxx25R 2.2g Bulk 500
Sxx25RTP Sxx25R 2.29 Tube 500
Sxx25NTP Sxx25N 1.6g9 Tube 500
Sxx25NRP Sxx25N 1.6g Embossed Carrier 500

Note: xx = Voltage

Sxx20x & Sxx25x Series 272
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TO-263 Embossed Carrier Reel Pack (RP) Speci

Meets all EIA-481-2 Standards

4 0.63%{ 0,157
(16.0) | (4.0)

|

Gate

MT1 / Cathode

oo oo ad®al

LI [EE
CI LT

0.94; 0.827
(24.0) (21.0)

—p
T— T~
|
J

* Cover tape

MT2/ Anode

12.99

(330.0)
Dimensions
are in inches

(and millimeters).

0.512 (13.0) Arbor
Hole Dia.

1.01
(25.7)

Direction of Feed

Part Numbering System Part Marking System

S 6020 L 56 T0O-220 AB (R, and L Packages)
TO-263 AA (N Package)

DEVICETYPE LEAD FORM DIMENSIONS

S:SCR xx: Lead Form Option Q

VOLTAGE RATING ———

40: 400V ——— SENSITIVITY &TYPE
60: 600V (blank): Sxxx20L = 30mA Q6020L5
80: 800V Sxxx25x = 3bmA
KO: 1000V
PACKAGETYPE

CURRENT RATING L:TO-220 Isolated AE yxxxx

20: 20A R

25. 25A R:TO-220 Non-Isolated

! N:TO-263 (D -Pak)
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Sxx35x Series

Description

Excellent unidirectional switches for phase control
applications such as heating and motor speed controls.

Standard phase control SCRs are triggered with few
milliamperes of current at less than 1.5V potential.

Features & Benefits

® RoHS compliant e \/oltage capability up
e Glass — passivated to 1000V
junctions e Surge capability up to
500 A

Agency Approval Applications

. Typical applications are AC solid-state switches, industrial
Agency File Number power tools, exercise equipment, white goods and
commercial appliances.

®N J & K Packages: E71639 i

Internally constructed isolated packages are offered for

ease of heat sinking with highest isolation voltage.

Schematic Symbol

Symbol Value Unit
|T1RMS) 35 A /_\
Vos/ Vs 400 to 1000 v A O >| o K
lor 40 mA %
G
Absolute Maximum Ratings
Symbol Parameter Test Conditions Value Unit
[ — RMS on-state current T, =95°C &5 A
single half cycle; f = 50Hz;
T, (initial) = 25°C 425
o Peak non-repetitive surge current A
single half cycle; f = 60Hz; 500
T, (initial) = 256°C
12t 12t Value for fusing t,=83ms 1035 A%s
di/dt Critical rate of rise of on-state current f=60Hz ;T =125°C 150 Alus
e Peak gate current T,=125°C 815 A
Pouw Average gate power dissipation T,=125°C 0.8 W
- Storage temperature range -40 to 150 °C
T, Operating junction temperature range -40 to 125 °C
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Electrical Characteristics (T,=25°C, unless otherwise spec

Test Conditions

o V, = 12V; R_= 60Q MIN. 5
Vi MAX. 15 V
400V 450
v oy T 100°C 600V 425
= ; gate open; T, = °
oo ’ 800V 400
dv/dt 1000V MIN. 200 V/us
400V 350
Vy = Vpau 9ate open; T = 125°C 600V 325
800V 300
Voo Vo =Voai R =33kQ; T =125°C MIN. 0.2 V
I I, = 200mA (initial) MAX. 50 mA
t, (1) MAX. 85 us
t, lg=2xl, PW=15ps; I =70A TYP 2 us
Notes :

(1) 1,=2A; tp=50us; dv/dt=5V/us; di/dt=-30A/us

Static Characteristics

Symbol Test Conditions Value Unit
Wiy I, = 70A; t, =380ps MAX. 1.8 V
400 - 600V 10
T, =25°C
800 — 1000V 20
400 - 600V 1000
[ P Voan / Varu T,=100°C 800V MAX. 1500 uA
1000V 3000
400 - 600V 2000
T,=125°C
800V 3000

Thermal Resistance

Parameter

Ryug Junction to case (AC) 0.7 °C/W

Sxx35x Series 276 ©2008 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.



. 8 Teccor® brand Thyristors
% Littelfuse 35 Amp Standard SCRs

Expertise Applied | Answers Delivered

Figure 1: Normalized DC Gate Trigger Current Figure 2: Normalized DC Gate Trigger Voltage
vs. Junction Temperature vs. Junction Temperature
2.0 2.0

Ratio of I, / I, (T, = 25°C)
5

Ratio of V, / V,; (T, = 25°C)
P

—
0.5 \\\ 0.5
0.0 0.0
-40 15 10 35 60 85 110 125 -40 -15 10 35 60 85 10 125
Junction Temperature (T ) - (°C) Junction Temperature (T ) -- (°C)

Figure 3: Normalized DC Holding Current

Figure 4: On-State Current vs. On-State

vs. Junction Temperature

Voltage (Typical)

2.0 120
13
N g- —T,=25°C
\ <It 100 //

) -

S 15 N = /

o -

& \ E w Vi
o

== 1.0 NN £ 60 v

> \ B /

2 5

o ~~— g 4

" =]

S 05 @ 7

o« c
£ //
< /
- -

0.0 = 7
-40 15 10 35 60 85 110 125 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6
Junction Temperature (T,) -- (°C) Instantaneous On-state Voltage (v,) - Volts

Figure 5: Power Dissipation (Typical) Figure 6: Maximum Allowable Case Temperature

vs. RMS On-State Current vs. RMS On-State Current

30 130
c / 125
2 5 y
-]
g / g @ \\
8 / of 115 N
S5 // - ~
gE SE 10 R
3 S / 2 ~
£ e - N~
FEERE , Z2 s ~.
- ©
70 P 2L o ~
C o
£= EE

10 £
° / 5% 9
) ©
2 -~ =
< . e 90
é CURRENT WAVEFORM: Si

/ 85 1 LOAD: Resistive or Inductive
CONDUCTION ANGLE: 180°
0 80 t + t +
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 40
RMS On-State Current [l .1 - (Amps) RMS On-State Current [I, .. 1- Amps
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Figure 7: Maximum Allowable Case Temperature vs.

Average On-State Current Figure 8: Peak Capacitor Discharge Current

130 1000
125 2 ]
120 £ REEE
3
H N < —
2 .
(&) —_
Q° 15 ~ F
2 \\ bt
SkE 1o €
3% o
St £
< z 105 8 100
S
o
ES 1o ~ o
E§ £ r
E0 o I
= a = L
90 %
CURRENT WAVEFORM: Sinusoidal 2 r
85 | LOAD: Resistive or Inductive
CONDUCTION ANGLE: 180° f—t—
80 1 : 10 —
0 5 10 15 20 25 0.5 1.0 10.0 50.0
Average On-State Current [l .1 - Amps Pulse Current Duration (t,) - ms

Figure 9: Peak Capacitor Discharge Current Derating

0.8

0.6

0.4

Normalized Peak Current

0.2

0.0

0 25 50 75 100 125 150
Case Temperature (T ) - °C

Figure 10: Surge Peak On-State Current vs. Number of Cycles

1000
SUPPLY FREQUENCY: 60 Hz Sinusoidal
LOAD: Resistive
RMS On-State Current: [I; o, 1: Maximum Rated
< é \\\ Value at Specified Case Temperature
> ~,
£< ~
® \\‘\ Notes:
g" z S~ 1. Gate control may be lost during and immediately
L= T~ . .
£ ~—_ following surge current interval. N .
= $ 100 2. Overload may not be repeated until junction
g 5 ™~ temperature has returned to steady-state
5 3 rated value.
N =
x 8
3?
c
&0
10
1 10 100 1000
Surge Current Duration -- Full Cycles
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Soldering Parameters

Teccor® brand Thyristors
35 Amp Standard SCRs

Reflow Condition Pb — Free assembly

-Temperature Min (Ts(min)) 150°C
Pre Heat |-Temperature Max (T ) 200°C
-Time (min to max) (t ) 60 — 190 secs

Average ramp up rate (Liquidus Temp) 5°C/second max

(T,) to peak
Tgmax t0 T, - Ramp-up Rate 5°C/second max
-Temperature (T ) (Liquidus) | 217°C
Reflow
-Temperature (t,) 60 - 150 seconds
Peak Temperature (T,) 26095 °C

Time within 5°C of actual peak

Temperature (tp) 20 - 40 seconds

Ramp-down Rate 5°C/second max

8 minutes Max.
280°C

Time 25°C to peak Temperature (T,)

Do not exceed

Physical Specifications

Terminal Finish 100% Matte Tin-plated

UL recognized epoxy meeting flammability

ik i classification 94V-0

Lead Material Copper Alloy

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device
rating. Other ways to ensure long life for a power discrete
semiconductor are proper heat sinking and selection of
voltage ratings for worst case conditions. Overheating,
overvoltage (including dv/dt), and surge currents are

the main killers of semiconductors. Correct mounting,
soldering, and forming of the leads also help protect
against component damage.

©2008 Littelfuse, Inc.
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Time —>

Environmental Specifications

Test

AC Blocking

Specifications and Conditions

MIL-STD-750, M-1040, Cond A Applied
Peak AC voltage @ 125°C for 1008 hours

Temperature Cycling

MIL-STD-750, M-1051,
100 cycles; -40°C to +150°C;
15-min dwell-time

Temperature/
Humidity

EIA / JEDEC, JESD22-A101
1008 hours; 320V - DC: 85°C;
85% rel humidity

High Temp Storage

MIL-STD-750, M-1031,
1008 hours; 150°C

Low-Temp Storage

1008 hours; -40°C

Thermal Shock

MIL-STD-750, M-1056

10 cycles; 0°C to 100°C; 5-min dwelltime
at each temperature; 10 sec (max) transfer
time between temperature

Autoclave

EIA / JEDEC, JESD22-A102
168 hours (121°C at 2 ATMs) and
100% R/H

Resistance to

MIL-STD-750 Method 2031

Solder Heat
Solderability ANSI/J-STD-002, category 3, Test A
Lead Bend MIL-STD-750, M-2036 Cond E
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Dimensions -TO- 218X (J Package) — Isolated Mounting Tab

7 c ~ . .
B —/|<—D Dimension
| — U (diameter)
| | A 0.810 0.835 20.57 21.21
To — 1 1 T B 0.610 0.630 1549 | 16.00
Wieasurement C 0.178 0.188 452 4.78
A T F D 0.055 0.070 1.40 178
EZ E 0.487 0.497 12.37 12.62
F 0.635 0.655 16.13 16.64
— G 0.022 0.029 0.56 0.74
CAT“°°EW‘& l‘LX H 0.075 0.095 1.91 2.41
| w H J 0.575 0.625 14.61 15.88
GATE K 0.256 0.264 6.50 6.71
';' U T e L 0.220 0228 5.58 579
T = S N M 0.080 0.088 2.03 2.24
M — ~l|—P N 0.169 0.177 4.29 4.49
HVK::_% ANODE —{ |—H P 0.034 0.042 0.86 1.07
Vv Note: Maximum torque to R 0.113 0.121 2.87 3.07
be applied to mounting tab S 0.086 0.096 2.18 2.44
is 8 in-lbs. (0.904 N). T 0.156 0.166 3.96 4.22
U 0.164 0.165 4.10 4.20
v 0.603 0.618 15.31 15.70
W 0.000 0.005 0.00 0.13
X 0.003 0.012 0.07 0.30
Y 0.028 0.032 0.71 0.81
Z 0.085 0.095 2.17 2.42

Dimensions —-TO- 218AC (K Package) — Isolated Mounting Tab

<~— B —> (dameten > C‘ ~ i Max Min Max
| |- D
A 0.810 0.835 20.57 21.21
A{@X ! j B 0.610 0.630 165.49 16.00
A T e C 0.178 0.188 4.52 478
F £ D 0.055 0.070 1.40 1.78
i | w E 0.487 0.497 12.37 12.62
T F 0.635 0.655 16.13 16.64
e GATE | G 0.022 0.029 0.56 0.74
l H 0.075 0.095 1.91 2.41
—w ar < J 0.575 0.625 14.61 15.88
e q g K 0.211 0.219 5.36 5.56
- N L 0.422 0.437 10.72 11.10
> K [ Note: Maximum torque M 0.058 0.068 147 1.73
loe appled e meuning N 0045 | 0.055 114 140
P 0.095 0.115 2.41 2.92
Q 0.008 0.016 0.20 0.41
R 0.008 0.016 0.20 0.41
U 0.164 0.165 4.10 4.20
W 0.085 0.095 2.17 2.42
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Product Selector

Part Number

Sxx35K

Teccor® brand Thyristors
35 Amp Standard SCRs

Voltage

Gate Sensitivity

40mA

Standard SCR

Package

TO-218AC

Sxx35J

40mA

Standard SCR

TO-218X

Note: xx = Voltage

Packing Options

Part Number Marking Packing Mode Base Quantity
Sxx35K Sxx35K 4.40g Bulk 250
Sxx35KTP Sxx35K 4.40g Tube 500
Sxx35J Sxx35J 5.23¢g Bulk 250
Sxx36JTP Sxx35J 5.239 Tube 500

Note: xx = Voltage

Part Numbering System

S6035K 81

DEVICE TYPE J
Lead Form Dimensions

S: SCR
xx: Lead Form Option

Part Marking System

TO-218 AC (K Package)
TO-218 X - (J Package)

O

SENSITIVITY & TYPE
VOLTAGE RATING
40: 400V [blank]: 40mA S6035K
60: 600V
80: 800V
K0: 1000V Wr
YXXXX
CURRENT RATING L PACKAGE TYPE
35: 35A K: TO-218AC (Isolated)
J: TO-218X (Isolated)
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Teccor® brand Thyristors
40 Amp Standard SCRs

Sxx40x Series

Main Features

Symbol
[— 40 A
Vornr! Vagu 400 to 1000 \Y
[ 40 pA

Description

Excellent unidirectional switches for phase control
applications such as heating and motor speed controls.

Standard phase control SCRs are triggered with few
milliamperes of current at less than 1.5V potential.

Features & Benefits

e RoHS compliant

e Glass — passivated
junctions

Applications

e \/oltage capability up
to 1000V

e Surge capability up to
520 A

Typical applications are AC solid-state switches, industrial
power tools, exercise equipment, white goods and

commercial appliances.

Internally constructed isolated packages are offered for
ease of heat sinking with highest isolation voltage.

Schematic Symbol

- @ B
G
Absolute Maximum Ratings
Symbol Parameter Test Conditions Value Unit
[—_— RMS on-state current T.=100°C 40 A
single half cycle; f = 50Hz;
- T, (initial) = 26°C 430
Lo Peak non-repetitive surge current - A
single half cycle; f = 60Hz; 520
T, (initial) = 256°C
12t 12t Value for fusing t, =83 ms 1122 A%
di/dt Critical rate of rise of on-state current f=60Hz ;T =125°C 175 Alus
I Peak gate current T,=1256°C 35 A
Peuw Average gate power dissipation T,=125°C 0.8 W
- Storage temperature range -40 to 150 °C
T Operating junction temperature range -40 to 125 °C

©2008 Littelfuse, Inc.
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Electrical Characteristics (T, = 25°C, unless otherwise specified)

Test Conditions

o V, = 12V; R =60 Q MIN. 5
Vor MAX. 1.5 V
400V 650
V. =V T, =100°C 000V 600
= ; gate open; T, = °
oo ’ 800V 500
dv/dt 1000V MIN. 250 V/us
400V 550
Vyy = Vpaw 9ate open; T, = 125°C 600V 500
800V 475
Vo, V, = Vo R = 33kQ; T, = 125°C MIN. 0.2 Vv
Iy I, = 200maA (initial) MAX. 60 mA
ty (1) MAX. 35 us
ot lg=2xls, PW=15ps; I, =80A TYP 2.5 us

Note :
(1) 1;=2A; t =50us; dv/dt=5V/us; di/dt=-30A/us

Static Characteristics

Symbol Test Conditions Value Unit
Wy, I, = 80A; t = 380ps MAX. 1.8 V
400 - 600V 10
T, =25°C 800V 20
1000V 30
400 - 600V 1000
o/l Vo /e T,=100°C 800V MAX 1500 HA
1000V 5000
400 - 600V 2000
T,=125°C
800V 3000

Thermal Resistances

Symbol Parameter
. Sxx40R / °
Ryug Junction to case (AC) SYxAON 0.6 C/W
Roun Junction to ambient Sxx40R 40 °C/W
Note: xx = voltage
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Figure 1: Normalized DC Gate Trigger Current
vs. Junction Temperature

Figure 2: Normalized DC Gate Trigger Voltage
vs. Junction Temperature
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Figure 3: Normalized DC Holding Current

vs. Junction Temperature

Figure 4: On-State Current vs. On-State

Voltage (Typical)
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Figure 5: Power Dissipation (Typical)

vs. RMS On-State Current

Figure 6: Maximum Allowable Case Temperature

vs. RMS On-State Current
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Figure 7: Maximum Allowable Case Temperature
vs. Average On-State Current
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Figure 8: Maximum Allowable Ambient Temperature
vs. RMS On-State Current

130

125

120

o

110

1=}
&

1=}
S

Maximum Allowable
Case Temperature (T ) - °C

©
@

©
S

80

85— LOAD: Resistive or Inductive
CONDUCTION ANGLE: 180°
| |

CURRENT WAVEFORM: Sinusoidal

T T
5 10

Average On-State Current [l

15 20
1-Amps

T(AVE)

25

Maximum Allowable Ambient

Temperature (TA) -°C

120 T T T T T T T T T T
CURRENT WAVEFORM: Sinusoidal
\\ LOAD: Resistive or Inductive
100 \\ CONDUCTION ANGLE: 180° 1
\\ FREE AIR RATING
N
80
N
N
N
60 N
N
N
\\
40
\\
N
20
0
0.0 0.5 1.0 15 2.0 25

RMS On-State Current [l 1 - Amps

Figure 9: Maximum Allowable Ambient Temperature vs. Average On-State Current
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Figure 10: Peak Capacitor Discharge Current

Figure 11: Peak Capacitor Discharge Current Derating
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urge Peak On-State Current vs. Number of Cycles

1000
SUPPLY FREQUENCY: 60 Hz Sinusoidal
LOAD: Resistive
T~ RMS On-State Current: [l I: Maximum Rated

° é ~— Value at Specified Case Temperature
> =
=< \
fg__{ T~ — Notes:
[ E T 1. Gate control may be lost during and immediately
g ‘;E' \\ following surge current interval.
Z2g 100 ~—_ 2. Overload may not be repeated until junction
%g temperature has returned to steady-state
3o rated value.
N =
x 3
e

c
&5

10
1 10 100 1000
Surge Current Duration -- Full Cycles

Soldering Parameters

Reflow Condition Pb — Free assembly ﬂ T _.i tp E‘_
P
) ] o )
Temperature Min (T_ . ) 150°C o o
Pre Heat |-Temperature Max (T ) 200°C 2 T | L, ) g
©
-Time (min to max) (t.) 60 — 190 secs g Tsma
. o Ramp-dow <
Average ramp up rate (Liquidus Temp) o o [Prehept] (=)
T i g 5°C/second max 2 <
(T)top Tsmin)
Tqmax t0 T, - Ramp-up Rate 5°C/second max /' ts
-Temperature (T ) (Liquidus) | 217°C
Reflow 25 p— "
-Temperature (t,) 60 — 150 seconds I‘— ime to peak temperature———— Time —>
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (tp)
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
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Physical Specifications Environmental Specifications

Terminal Finish 100% Matte Tin-plated

UL recognized epoxy meeting flammability

el LR EL classification 94V-0

Lead Material Copper Alloy

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device
rating. Other ways to ensure long life for a power discrete
semiconductor are proper heat sinking and selection of
voltage ratings for worst case conditions. Overheating,

Test

AC Blocking

Specifications and Conditions

MIL-STD-750, M-1040, Cond A Applied
Peak AC voltage @ 125°C for 1008 hours

Temperature Cycling

MIL-STD-750, M-1051,
100 cycles; -40°C to +150°C;
15-min dwell-time

Temperature/
Humidity

EIA / JEDEC, JESD22-A101
1008 hours; 320V - DC: 85°C;
85% rel humidity

High Temp Storage

MIL-STD-750, M-1031,
1008 hours; 150°C

Low-Temp Storage

1008 hours; -40°C

Thermal Shock

MIL-STD-750, M-1056

10 cycles; 0°C to 100°C; 5-min dwelltime
at each temperature; 10 sec (max) transfer
time between temperature

Autoclave

EIA / JEDEC, JESD22-A102
168 hours (121°C at 2 ATMs) and
100% R/H

overvoltage (including dv/dt), and surge currents are Resistance to

MIL-STD-750 Method 2031

the main killers of semiconductors. Correct mounting, Solder Heat
soldermg, and forming of the leads also help protect Solderability ANSI/J-STD-002, category 3, Test A
against component damage.

Lead Bend MIL-STD-750, M-2036 Cond E

Dimensions — TO-220AB (R-Package) — Non-Isolated Mounting Tab Common with Center Lead

Inches Millimeters

T, MEASURING POINT AREA (REF) 0.17 IN?

— 0 —f Dime 0
s » IR : :
ANODE “
. ‘ A 0.380 0.420 9.65 10.67
H ‘G} o B 0.105 0.115 2.67 2.92
D 4 / 26 C 0.230 0.250 5.84 6.35
e \ D 0.590 0.620 14.99 15.75
l E 0.142 0.147 3.61 3.73
i3 L I jJ N S ] F 0.110 0.130 2.79 3.30
i
J‘L A et G 0.540 0575 13.72 14.61
l R
s H 0.025 0.035 0.64 0.89
w J 0.195 0.205 4.95 5.21
4 ‘ K 0.095 0.105 2.41 2.67
CATHODE | ANODE |GATE N J L
Lk A L 0.060 0.075 1.52 1.91
ey M Note: Maximum torque to
be applied to mounting tab M 0.085 0.095 2.16 2.41
is 8 in-Ibs. (0.904 Nm).
N 0.018 0.024 0.46 0.61
0 0.178 0.188 4.52 4.78
P 0.045 0.060 1.14 1.52
R 0.038 0.048 0.97 1.22
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Dimensions —-TO- 263 (N-package) —

T. MEASURING POINT

T
[l
= pmiite:

U
CATHODE GATE K
JE L
G
= H

—
o

[1168]

—

[216]

.085

[701 ]

276

|

| [0

.055

C

2>
3

897
5

e L]

—
381]
[2.03]
080
L [6:60]
260

[. 150
L I B

Part Numbering System

Teccor® brand Thyristors
40 Amp Standard SCRs

-Pak Surface Mount

AREA: 0.11in 2 Inches Millimeters
£ Dimension
o A 0.360 0.370 9.14 9.40
[."2‘%‘63\ B 0.380 0.420 9.65 10.67
l o 0.178 0.188 4.52 4.78
v d0 D 0.025 0.035 0.63 0.89
; % % E 0.048 0.055 1.22 1.40
L - F 0.060 0.075 1.52 1.91
G 0.095 0.105 2.41 2.67
H 0.083 0.093 2.1 2.36
J 0.018 0.024 0.46 0.61
K 0.090 0.110 2.29 2.79
S 0.590 0.625 14.99 15.87
Vv 0.035 0.045 0.89 114
U 0.002 0.010 0.05 0.25
w 0.040 0.070 1.02 1.78

TO-220 AB (R Package)

DEVICE TYPE J
S: SCR Lead Form Dimensions
xx: Lead Form Option
VOLTAGE RATING SENSITIVITY & TYPE
40: 400V [blank]: 40mA
60: 600V
80: 800V
KO0: 1000V
CURRENT RATING PACKAGE TYPE
40: 40A R: TO-220 (Non-isolated)

©2008 Littelfuse, Inc.
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Teccor® brand Thyristors
40 Amp Standard SCRs

Voltage

Part Number Gate Sensitivity

Sxx40R X X X X 40mA

¥4 Littelfuse

Expertise Applied | Answers Delivered

Product Selector

Standard SCR

Package

TO-220R

Sxx40N X X X X 40mA

Standard SCR

TO-263

Note: xx = Voltage

Packing Options

Part Number Marking Packing Mode Base Quantity
Sxx40R Sxx40R 2.29 Bulk 500
Sxx40RTP Sxx40R 2.29 Tube 500
Sxx40NTP Sxx40N 1.69 Tube 500
Sxx40NRP Sxx40N 1.6g Embossed Carrier 500

Note: xx = Voltage

Reel Pack (RP) for TO-263 Embossed Carrier Specifications

Meets all EIA-481-2 Standards

4 0.63% 0.157
(16.0) | (4.0
— Gate
0.059
(1.5) DIA
J MT1 / Cathode
T boloooeooopdad
0.945 * \ HHH
(24.0) ?2?207) / ® i i ©
¢ % S — —\
* Cover tape
MT2/ Anode

0.512 (13.0) Arbor

Hole Dia. Dimensions

are in inches
(and millimeters).

1.01
(25.7)

..................................

Direction of Feed
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Sxx55x Series

Description

Excellent unidirectional switches for phase control
applications such as heating and motor speed controls.

Standard phase control SCRs are triggered with few
milliamperes of current at less than 1.5V potential.

Features & Benefits

® RoHS compliant e \/oltage capability up

e Glass — passivated to 1000V
junctions e Surge capability up to
650 A

Main Features Applications

Typical applications are AC solid-state switches, industrial

Syl power tools, exercise equipment, white goods and
sy 55 A commercial appliances.
Vo Vanu 400 to 1000 Y
ler 40 A Schematic Symbol

Absolute Maximum Ratings

Symbol Parameter Test Conditions
[ — RMS on-state current T, =90°C 585 A
single half cycle; f = 50Hz;
- T, (initial) = 256°C 850
Lo Peak non-repetitive surge current - A
single half cycle; f = 60Hz; 650
T, (initial) = 256°C
12t 12t Value for fusing t,=83ms 1750 A%
di/dt Critical rate of rise of on-state current f=60Hz ;T =125°C 175 Alus
T,=125°C
[ Peak gate current P, = 10uS 4.0 A
Pouw Average gate power dissipation T,=125°C 0.8 W
- Storage temperature range -40 to 150 °C
T, Operating junction temperature range -40 to 125 °C

©2008 Littelfuse, Inc.

Specifications are subject to change without notice.
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Electrical Characteristics (T, = 25°C, unless otherwise specified)

Test Conditions

¥ Littelfuse

Expertise Applied | Answers Delivered

o V, = 12V; R =60 Q MIN 5
Var MAX. 1.5 V
400V 650
V.=V t T = 100°C ooV 600
= ; gate open; T, = H
o = Yonw 941 OPEN. 800V 500
dv/dt 1000V MIN. 250 V/us
400V 550
Vy = Vpau 9ate open; T) = 125°C 600V 500
800V 475
Voo Vy =V R =83kQ; T =125°C MIN 0.2 Vv
I I, = 200mA (initial) MAX. 60 mA
t, (1) MAX. 35 us
tgt IG =2X IGT; PW = 16ps; I, = 110A TYP 2.5 us
Note :

(1) 1L=2A; tp:50ps; dv/dt=5V/us; di/dt=-30A/us

Static Characteristics

Symbol Test Conditions Value Unit
Vi, I, = 110A; t, = 380ps MAX. 18 v
400 - 600V 10
T, =25°C 800V 20
1000V 30
400 - 600V 1000
o e Vo Ve T,=100°C 800V MAX 1500 HA
1000V 5000
400 - 600V 2000
T =125°C
800V 3000

Thermal Resistances

Symbol Parameter Value Unit
Sxx55R
0.5
Sxx55N
) A o
Reug Junction to case (AC) SoBEW oo C/W
Sxx55M ’
Roual Junction to ambient Sxxb5R 40 °C/W
Note: xx = voltage
SxxB5x Series 292 ©2008 Littelfuse, Inc.
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Figure 1: Normalized DC Gate Trigger Current

vs. Junction Temperature

Teccor® brand Thyristors
55 Amp Standard SCRs

Figure 2: Normalized DC Gate Trigger Voltage

vs. Junction Temperature
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Figure 3: Normalized DC Holding Current

vs. Junction Temperature

Figure 4: On-State Current vs. On-State Voltage
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Figure 5: Power Dissipation (Typical)

vs. RMS On-State Current

Figure 6: Maximum Allowable Case Temperature

vs. RMS On-State Current
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BT CO‘NDUC‘TION /-\‘NGLE:‘ 180° ‘
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Note: xx = voltage
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Figure 7: Maximum Allowable Case Temperature Figure 8: Maximum Allowable Ambient Temperature
vs. Average On-State Current vs. RMS On-State Current
130 120 TT T T T 1 11 111
125 CURRENT WAVEFORM: Sinusoidal
\\ LOAD: Resistive or Inductive
120 = 100 NS CONDUCTION ANGLE: 180° —
S \\ FREE AIR RATING
y 115 2
€S N
@ 1o < 8
P 2 N
8 ¢ 105 5=
S® fe N
@ 100 35 60 N
-y ZE N
S 5 ™
Ee AN
2 90 E & 40 \\
E 85 é N
E w0 20
5 CURRENT WAVEFORM: Sinusoidal
= 75 | LOAD: Resistive or Inductive
, | CONDUCTION ANGLE: 180° 0
7
0 5 10 15 20 25 30 35 40 0.0 0.5 1.0 15 2.0 25
Average On-State Current [I , . ] - Amps RMS On-State Current [l .1 - Amps

Figure 9: Maximum Allowable Ambient Temperature

vs. Average On-State Current
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sE \
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Figure 10: Peak Capacitor Discharge Current Figure 11: Peak Capacitor Discharge Current Derating
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a
£ 1.0
< -
T e
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=
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Note: xx = voltage
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urge Peak On-State Current vs. Number of Cycles

1000
SUPPLY FREQUENCY: 60 Hz Sinusoidal
\\ LOAD: Resistive
~ RMS On-State Current: [I;5,¢1: Maximum Rated

< E T Value at Specified Case Temperature
>
E= T~
§_ i ™~ Notes:
[ _5 \\\ 1. Gate control may be lost during and immediately
5 :‘.:T T~ following surge current interval.
= e 100 2. Overload may not be repeated until junction
:.’, 3 temperature has returned to steady-state
e rated value.
x 8
s

c
&3

10
1 10 100 1000
Surge Current Duration -- Full Cycles

Soldering Parameters

Reflow Condition Pb — Free assembly ﬂ T — to
P
-Temperature Min (T_ ) 150°C °
S

Pre Heat |-Temperature Max (T ) 200°C % T { -, )

-Time (min to max) (t,) 60 — 190 secs g Tsima

g' Ramp-dowi
Average ramp up rate (Liquidus Temp) . o [Prehent]
5°C/second max -
(T,) to peak Ts(min)
T 10T, - Ramp-up Rate 5°C/second max ts
. -Temperature (T)) (Liquidus) | 217°C 25
eflow "

-Temperature (t,) 60 — 150 seconds time to peak temperature——————»| Time =>
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (tp)
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
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Physical Specifications Environmental Specifications

Terminal Finish 100% Matte Tin-plated

UL recognized epoxy meeting flammability

el LR EL classification 94V-0

Lead Material Copper Alloy

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long way
toward extending the operating life of the Thyristor. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device
rating. Other ways to ensure long life for a power discrete
semiconductor are proper heat sinking and selection of
voltage ratings for worst case conditions. Overheating,

Test

AC Blocking

Specifications and Conditions

MIL-STD-750, M-1040, Cond A Applied
Peak AC voltage @ 125°C for 1008 hours

Temperature Cycling

MIL-STD-750, M-1051,
100 cycles; -40°C to +150°C;
15-min dwell-time

Temperature/
Humidity

EIA / JEDEC, JESD22-A101
1008 hours; 320V - DC: 85°C;
85% rel humidity

High Temp Storage

MIL-STD-750, M-1031,
1008 hours; 150°C

Low-Temp Storage

1008 hours; -40°C

Thermal Shock

MIL-STD-750, M-1056

10 cycles; 0°C to 100°C; 5-min dwelltime
at each temperature; 10 sec (max) transfer
time between temperature

Autoclave

EIA/JEDEC, JESD22-A102
168 hours (121°C at 2 ATMs) and
100% R/H

overvoltage (including dv/dt), and surge currents are Resistance to

MIL-STD-750 Method 2031

the main killers of semiconductors. Correct mounting, Solder Heat
soldering, and forming of the leads also help protect el el ANSI/J-STD-002, category 3, Test A
against component damage.

Lead Bend MIL-STD-750, M-2036 Cond E

Dimensions — TO-220AB (R-Package) — Non-Isolated Mounting Tab Common with Center Lead

Inches Millimeters

T, MEASURING POINT AREA (REF) 0.17 IN?

0 Dime 0
: , PR Al : :
ANODE “
T ‘ A 0.380 0.420 9.65 10.67
H ‘G} e B 0.105 0.115 2.67 2.92
D 4 / T 52 C 0.230 0.250 5.84 6.35
e \ D 0.590 0.620 14.99 15.75
l E 0.142 0.147 3.61 3.73
(. |
LL I jJ NOTCHIN_ F 0.110 0.130 2.79 3.30
J‘L i NoNisoLATED G 0.540 0.575 13.72 14.61
G L I H 0.025 0.035 0.64 0.89
w A J 0.195 0.205 4.95 5.21
4 ‘ K 0.095 0.105 2.41 2.67
CATHODE | ANODE |GATE N J L
L] A L 0.060 0.075 1.52 1.91
g —AM Note: Maximum torque to
be applied to mounting tab M 0.085 0.095 2.16 2.41
is 8 in-Ibs. (0.904 Nm).
N 0.018 0.024 0.46 0.61
0 0.178 0.188 4.52 4.78
P 0.045 0.060 1.14 1.52
R 0.038 0.048 0.97 1.22
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Dimensions -TO-263AA (N-package) — D?-Pak Surface Mount

TeMEASURING PONT AREA: 0.11in 2 . . Inches Millimeters
ha TV TC Dimension
ANODE - E
\ «
T [es1] A 0.360 0.370 9.14 9.40
A (9] B 0.380 0.420 9.65 10.67
J J C 0.178 0.188 4.52 4.78
T . D 0.025 0.035 0.63 0.89
CATHODE L %GATE K {J % E 0.048 0.055 1.22 1.40
1
1 ﬂLfF _HJ I F 0.060 0.075 1.52 1.91
o @ 0.095 0.105 2.41 2.67
- e — B’ H 0.083 0.093 2.1 2.36
] J 0.018 0.024 0.46 0.61
b K 0.090 0.110 2.29 2.79
7.01
276
o] S 0.590 0.625 14.99 15.87
665 1
L e oo vV 0.035 0.045 0.89 114
0 o U 0.002 0.010 0.05 0.25
g
Ca’ W 0.040 0.070 1.02 178
|

L [6:60]
260

[203]

.080

Dimensions —TO-218X (W Package) — Non-Isolated Mounting Tab Common with Center Lead

— > C
ANODE — B — kD
| — U (diameter) ‘
To ——| T y I
Measurement
Point
A
F
E V4

CATHODE \&
W—

1

S —
1z
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Pl\i IP i
THH +—— ANODE

«—S

— 5l |«H

Note: Maximum torque to
be applied to mounting tab
is 8 in-lbs. (0.904 Nm).

297

A 0.810 0.835 20.57 21.21
B 0.610 0.630 15.49 16.00
© 0.178 0.188 4.52 4.78
D 0.055 0.070 1.40 1.78

E 0.487 0.497 12.37 12.62
F 0.635 0.655 16.13 16.64
G 0.022 0.029 0.56 0.74

H 0.075 0.095 1.91 2.41

J 0.575 0.625 14.61 15.88
K 0.256 0.264 6.50 6.71

L 0.220 0.228 5.58 5.79)
M 0.080 0.088 2.03 2.24
N 0.169 0.177 4.29 4.49
P 0.034 0.042 0.86 1.07

R 0.113 0.121 2.87 3.07
S 0.086 0.096 2.18 2.44
T 0.156 0.166 3.96 4.22
U 0.164 0.165 4.10 4.20
V 0.603 0.618 156.31 156.70
W 0.000 0.005 0.00 0.13
X 0.003 0.012 0.07 0.30
Y 0.028 0.032 0.71 0.81

Z 0.085 0.095 2.17 2.42
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Dimensions —TO-218AC (M Package) — Non-isolated Mounting Tab Common with Center Lead

<— B —> U (diameter) );: b I i | i |
ANODE A 0.810 0.835 20.57 21.21
}—z?;g/ ! ;P B 0.610 0.630 15.49 16.00
A X T C 0.178 0.188 452 478
F E D 0.055 0.070 1.40 178
i ¢ ¢ v " E 0.487 0.497 12.37 12.62
‘ [ oare ‘r “[ F 0.635 0.655 16.13 16.64
J G 0.022 0.029 0.56 0.74
CATHODE ¢ H 0.075 0.095 191 2.41
ANODE Slle—wm < 1 J 0.575 0.625 14.61 15.88
) Q j[‘G K 0.211 0.219 5.36 5.56
il n L 0.422 0.437 10.72 11.10
> K M 0.058 0.068 147 1.73
L> Note: Maximum torque N 0.045 0.055 114 1.40
O A P 0.095 0.115 2.41 2.92
Q 0.008 0.016 0.20 0.41
R 0.008 0.016 0.20 0.41
U 0.164 0.165 4.10 4.20
W 0.085 0.095 217 2.42

Product Selector

Part Number Gate Sensitivity Package
Sxx55R X X X X 40mA Standard SCR TO-220R
Sxxb5N X X X X 40mA Standard SCR TO-263
Sxx55W X X X 40mA Standard SCR TO-218X
Sxx556M X X X X 40mA Standard SCR TO-218AC

Note: xx = Voltage

Packing Options

Part Number Marking Packing Mode Base Quantity
Sxx55R Sxx55R 2.29 Bulk 500
Sxx55RTP Sxx55R 2.29 Tube 500
SxxB5NTP Sxx65N 1.6g Tube 500
Sxx55NRP Sxx55N 1.69 Embossed Carrier 500
Sxxb5W Sxx65W 5.23g Bulk 250
Sxx55WTP Sxxb5W 5.23g Tube 500
Sxx40M Sxx40M 4.40g Bulk 250
Sxx556MTP Sxx55M 4.40g Tube 500

Note: xx = Voltage
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TO-263 Embossed Carrier Reel Pack (RP) Specification

Meets all EIA-481-2 Standards

4 0.63% 0.157
(16.0) | (4.0
— Gate
0.059
(15 DA
J MT1 / Cathode
boloooooo el
0.945 0.327* \ . @ anH\ o
(24.0) (21.0) ) : e l ‘ N
RN

*
Cover tape

MT2/ Anode

(330.0)
Dimensions
are in inches

(and millimeters).

0.512 (13.0) Arbor
Hole Dia.

1.01
(25.7)

Direction of Feed

Part Numbering System Part Marking System

S6055R 56 TO-218AC - (M Package) T0-220 AB (R Package)
TO-218X - (W Package) TO-263 (N Package)
DEVICETYPE
Lo Fom it S ON O
VOLTAGE RATING —  SENSITIVITY & TYPE $6055M S6055R
40: 400V [blank]: 40mA Tr
: Vv YXXXX
gg: gggv - WF YXXXX
KO: 1000V
CURRENT RATING ——— L PACKAGETYPE L‘ ‘ H
55: 55A R: TO-220 (Non-isolated)

N: TO-263 (D 2 - Pak)
M: TO-218AC (Non-isolated)
W: TO-218X (Non-isolated)
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Sxx65x & Sxx70x Series

Description

Excellent unidirectional switches for phase control
applications such as heating and motor speed controls.

Standard phase control SCRs are triggered with few
milliamperes of current at less than 1.5V potential.

Features & Benefits

® RoHS compliant e \/oltage capability up
e Glass — passivated to 1000V
junctions e Surge capability up to
950 A

Agency Approval Applications

Typical applications are AC solid-state switches, industrial
Agency File Number power tools, exercise equipment, white goods and
commercial appliances.

J & K Packages: E71639

Internally constructed isolated packages are offered for
ease of heat sinking with highest isolation voltage.

Main Features

)
Schematic Symbol e

Symbol Value Unit 8
. 65 & 70 A m g
Vo Varn 400 to 1000 v A O > o K g
lor 50 mA 8

Absolute Maximum Ratings

| |

Symbol Parameter Test Conditions Value Unit
oI5 T =75°C 65
[ — RMS on-state current Sxx65K A
Sxx70W T.=80°C 70
single half cycle; f = 50Hz;
- T, (initial) = 26°C 800
Lo Peak non-repetitive surge current - A
single half cycle; f = 60Hz; 950
T, (initial) = 256°C
12t 12t Value for fusing t,=8.3ms 3745 A%
di/dt Critical rate of rise of on-state current f=60Hz;T =125°C 200 Alus
T,= 125°C
[ Peak gate current JPW 1S 5.0 A
Pouw Average gate power dissipation T,=125°C 1.0 W
- Storage temperature range -40 to 150 °C
T, Operating junction temperature range -40 to 125 °C
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Electrical Characteristics (T, = 25°C, unless otherwise specified)

Test Conditions

o V, = 12V: R, =60 Q MIN. 5
Var MAX. 2.0 V
400V 650
V.=V t T = 100°C 600V 600
= ; gate open; T, = M
o = Yomw 9316 OPEM L, 800V 500
dv/dt 1000V MIN. 250 V/us
400V 550
Vp = Vpaw 9ate open; T, = 125°C 600V 500
800V 475
Ve V, = Voa R = 33kQ; T, = 125°C MIN. 02 v
I I; = 200mA (initial) MAX. 80 mA
t, (1) MAX. 35 us
‘[gt lg =2x s PW =15ps; | = 140A TYP 2.5 us
Note :

(1) 1L=2A; tp=50us; dv/dt=5V/us; di/dt=-30A/us

Static Characteristics

Symbol Test Conditions Value Unit
65A Device | = 130A,; t, = 380us
Vo, MAX. 1.8 V
70A Device I = 140A; t = 380us
400 - 800V 20
T, =25°C
1000V 30
400 - 600V 1500
lorn / eam Vorn ! Varm T,=100°C 800V MAX. 2000 PA
1000V 5000
400V - 600V 3000
T,=125°C
800V 5000

Thermal Resistances

Symbol Parameter
Sxx65J
_ SyxB5K 0.86
Rovo Junction to case (AC) O °C/W
Sxx70W 0.6
Note: xx = voltage
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Figure 1: Normalized DC Gate Trigger Current Figure 2: Normalized DC Gate Trigger Voltage
vs. Junction Temperature vs. Junction Temperature
2.0 2.0
O 15 \\ O s
o o
N \ l?t \
= N E
< N 5
= 10 AN 2 10
5 \ >'v3 \
‘s 'S
2 \\ o m
& 05 S 05
\ o
0.0 0.0
-40 15 10 35 60 85 mo. 12 -40 -15 10 35 60 85 Mno 125
Junction Temperature (T ) -- (°C) Junction Temperature (T ) -- (°C)

Figure 3: Normalized DC Holding Current Figure 4: On-State Current vs. On-State
vs. Junction Temperature Voltage (Typical)
2.0 200 T
e T,=25°C
£ 180
\\ < //
— 160 [’,]
51 J 2 / o
b £ 140 /
g \ g O
] ] / (7))
- \ 5 120 /
:: o \\ % 100 / <
= B (=)
z \ 5 80 N
S~
% \ § 60 7 o
T o5 @
£ . // ©
g pd
5 20 7
c
0.0 0 /
-40 -15 10 35 60 85 110 125 0.7 0.8 0.9 1.0 1.1 1.2 13 14 15 1.6
Junction Temperature (T ) -- (°C) Instantaneous On-state Voltage (v,) - Volts

Figure 5: Power Dissipation (Typical) Figure 6: Maximum Allowable Case Temperature
vs. RMS On-State Current vs. RMS On-State Current
60 130

c // ® 125

S 5 /1 2

S 120

2 pd 3 N

2 e E- 15 N

84 4 /| 2 1o N

8% pd g X

% = 7 S 15 AN, Sxx70W

T %0 22 100 \\

5% l '§ E XX

Pat 2 // 2 Sxx65K N

o 7 < 90 Sxx65J \

e e £ \\

g P 5 % \\

§ 10 /‘ E 80 +— CURRENT WAVEFORM: Sinusoi N

< P i} LOAD: Resistive or Inductive

~ = 75—  CONDUCTION ANGLE: 180°
o 70 ‘ ‘ ‘
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 80
RMS On-State Current [l ,1- (Am ps) RMS On-State Current [I, ., ] - Amps
Note: xx = voltage
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mum Allowable Case Temperature vs. Average O
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3
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o
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X
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SE
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Figure 8: Peak Capacitor Discharge Current Figure 9: Peak Capacitor Discharge Current Derating

10000 12

0.8

1000 — 0.6

0.4

Normalized Peak Current

0.2

Peak Discharge Current (I,,,) - Amps
]

100 +——L11 0.0
05 0 10.0 50.0 0 25 50 75 100 125 150

Pulse Current Duration (t,) - ms Case Temperature (Tc) -°C

Figure 10: Surge Peak On-State Current vs. Number of Cycles

1000 SUPPLY FREQUENCY: 60 Hz Sinusoidal
e~ LOAD: Resistive
~ RMS On-State Current: [l ., ]: Maximum Rated
®» Sxx70W Value at Specified Case Temperature
TE ™
—
£ TS Notes:
2~ Ll 1. Gate control may be lost during and immediately
g Bl followi t interval
s Sxx65K =SS ollowing surge current interval.
£ € 100 65J 2. Overload may not be repeated until junction
Y g temperature has returned to steady-state
23 rated value.
)
n =
x 8
s?
£5
10
1 10 100 1000
Surge Current Duration -- Full Cycles
Note: xx = Voltage
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Soldering Parameters

Reflow Condition Pb — Free assembly ﬂ T — tp
P

-Temperature Min (T ) 150°C ]
Pre Heat |-Temperature Max (T ) 200°C ‘3 T { L, )

-Time (min to max) (t,) 60 — 190 secs g Tsmao

g. Ramp-dowi

Average ramp up rate (Liquidus Temp) . o [Prehent]

K 5°C/second max P
(T,) to pea Ts(min)
Tgmax t0 T, - Ramp-up Rate 5°C/second max / ts

-Temperature (T ) (Liquidus) | 217°C
Reflow 25 .

-Temperature (t,) 60 — 150 seconds I‘— time to peak temperature—————»| Time >
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (tp)
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
Physical Specifications Environmental Specifications
e I 100% Matte Tinolated Test Specifications and Conditions

erminal Finis| b Matte Tin-plate .
AC Blocking MIL-STD-750, M-1040, Cond A Applied

Peak AC voltage @ 125°C for 1008 hours

UL recognized epoxy meeting flammability

65/70 A SCRs

Body P MIL-STD-750, M-1051,
classification 94V-0 Temperature Cycling | 100 cycles; -40°C to +150°C;

15-min dwell-time

Lead Material Copper Alloy EIA / JEDEC, JESD22-A101
Leu':‘n"iz::‘;“’e/ 1008 hours; 320V - DC: 85°C;
85% rel humidity
. ) a . MIL-STD-750, M-1031,
Careful selection of the correct device for the application’s Low-Temp Storage | 1008 hours; -40°C
operating parameters and environment will go a long way MIL-STD-750, M-1056
toward extending the operating life of the Thyristor. Good 10 cycles; 0°C to 100°C; 5-min dwelltime
design practice should limit the maximum continuous fiepnelStiock t each temperature; 10 (max) transfer
an p at each temperature; 10 sec (max) transfe
current through the main terminals to 75% of the device time between temperature
rating. Other ways to ensure long life for a power discrete EIA/ JEDEC, JESD22-A102
semiconductor are proper heat sinking and selection of Autoclave 168 hours (121°C at 2 ATMs) and
voltage ratings for worst case conditions. Overheating, 100% R/H
overvolfnag_e (including <_le/dt), and surge currents are Resistance to MIL-STD-750 Method 2031
the main killers of semiconductors. Correct mounting, Solder Heat
solo_lering, and forming of the leads also help protect Solderability ANSI/J-STD-002, category 3, Test A
against component damage.
Lead Bend MIL-STD-750, M-2036 Cond E
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Dimensions —TO-218X (W Package) — Non-Isolated Mounting Tab

Inches Millimeters
— > C — . q
Dimension

ANODE — B —| <D Min Max Min Max
| U (diameter)

A 0.810 0.835 20.57 21.21
- ) 4‘ L B 0.610 0.630 15.49 16.00
Measurer;oei:: C 0.178 0.188 452 478
A ﬂ D 0.055 0.070 140 178
gzt E 0.487 0.497 12.37 12.62
F 0.635 0.655 16.13 16.64
J ] G 0.022 0.029 0.56 0.74
CATHODE i i H 0.075 0.095 1.91 2.41
W =X J 0575 0625 1461 | 1588
| N J K 0.256 0.264 6.50 6.71
N | 0 ?;\TE L 0.220 0228 5.58 579
T\ | e M 0.080 0.088 2.03 2.24
] E o1 —ft—a N 0.169 0.177 429 | 449
Y—> [« ANODE Jln P 0.034 0.042 0.86 1.07
Kt L~ R 0.113 0.121 2.87 3.07
v Note: Maximum torque to S 0.086 0.096 2.18 2.44

be applied to mounting tab
is 8 in-Ibs. (0.904 Nm). T 0.156 0.166 3.96 4.22
U 0.164 0.165 4.10 4.20
% 0.603 0.618 15.31 15.70
W 0.000 0.005 0.00 0.13
X 0.003 0.012 0.07 0.30
Y 0.028 0.032 0.71 0.81
Z 0.085 0.095 2.17 2.42

_
Dimension

i Min Max

A 0.810 0.835 20.57 21.21
;E% B 0.610 0.630 15.49 16.00

C 0.178 0.188 4.52 4.78

D 0.055 0.070 1.40 1.78
E 0.487 0.497 12.37 12.62
T F 0.635 0.655 16.13 16.64
J G 0.022 0.029 0.56 0.74
l H 0.075 0.095 1.91 2.41
< H J 0.575 0.625 14.61 15.88

|G K 0.211 0.219 5.36 5.56

L 0.422 0.437 10.72 11.10

Note: Maximum torque M 0.058 0.068 1.47 173
s P a0t ey N 0.045 0.055 1.14 140
P 0.095 0.115 2.41 2.92

Q 0.008 0.016 0.20 0.41

R 0.008 0.016 0.20 0.41

U 0.164 0.165 4.10 4.20

W 0.085 0.095 2.17 2.42
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Dimensions —-TO-218X (J Package) — Isolated Mounting Tab Common with Center Lead

...
B —{ D Dimension Min Max Min Max
| — U (diameter)
| | A 0.810 0.835 20.57 21.21
To — 1 1 T B 0.610 0.630 1549 | 16.00
Wieasurement C 0.178 0.188 452 4.78
A T F D 0.055 0.070 1.40 178
EZ E 0.487 0.497 12.37 12.62
F 0.635 0.655 16.13 16.64
— G 0.022 0.029 0.56 0.74
CAT“°°EW‘& l‘LX H 0.075 0.095 1.91 2.41
| w y J 0.575 0.625 14.61 15.88
GATE K 0.256 0.264 6.50 6.71
': U T e L 0.220 0228 5.58 579
T = i M 0.080 0.088 2.03 2.24
M — ~l|—P N 0.169 0.177 4.29 4.49
HVK::_% ANODE —{ |—H P 0.034 0.042 0.86 1.07
Vv Note: Maximum torque to R 0.113 0.121 2.87 3.07
be applied to mounting tab S 0.086 0.096 2.18 2.44
is 8 in-lbs. (0.904 Nm). T 0.156 0.166 3.96 4.22
U 0.164 0.165 4.10 4.20
v 0.603 0.618 15.31 15.70
W 0.000 0.005 0.00 0.13
X 0.003 0.012 0.07 0.30
Y 0.028 0.032 0.71 0.81
Z 0.085 0.095 2.17 2.42

Product Selector

65/70 A SCRs

Part Number Gate Sensitivity Package

Sxx65K X X X X 50mA Standard SCR TO-218AC
Sxx65J X X X 50mA Standard SCR TO-218X
Sxx70W X X X 50mA Standard SCR TO-218X

Note: xx = Voltage

Packing Options

Part Number Marking Weight Packing Mode Base Quantity
Sxx65K Sxx65K 4.40g Bulk 250
Sxx65KTP Sxx65K 4.409 Tube 500
Sxx65J Sxx65J 5.23g Bulk 250
Sxx65JTP Sxx65J 5.23g Tube 500
Sxx70W Sxx70W 5.23g Bulk 250
Sxx70WTP Sxx70W 5.23g Tube 500

Note: xx = Voltage

©2008 Littelfuse, Inc.
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Part Numbering System Part Marking System

S6065 K 81 TO-218AC - (K Package)
TO-218X - (J Package)
DEVICE TYPE TO-218X - (W Package)
S: SCR Lead Form Dimensions
xx: Lead Form Option /CD\
S6065K
VOLTAGE RATING SENSITIVITY & TYPE
40: 400V [blank]: 50mA m
60: 600V r yxx?(x
80: 800V
KO: 1000V
CURRENT RATING ———— L PACKAGE TYPE
65: 65A K: TO-218AC (Isolated)
70: 70A J: TO-218X (Isolated)

W: TO-218X (Non-isolated)

Sxx65x & Sxx70x Series 308 ©2008 Littelfuse, Inc.
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Teccor® brand Thyristors
Standard Bidirectional SIDACs

Kxxxzy SIDAC

Schematic Symbol

Electrical Specifications (T, = 25°C, unless otherwise specified)

Description

The SIDAC is a silicon bilateral voltage triggered switch.
Upon application of a voltage exceeding the SIDAC breakover
voltage point, the SIDAC switches on through a negative
resistance region to a low on-state voltage. Conduction
continues until the current is interrupted or drops below the
minimum holding current of the device.

SIDACs feature glass-passivated junctions to ensure a
rugged and dependable device capable of withstanding
harsh environments.

e AC Circuit Oriented e RoHS Compliant

e Triggering Voltage of 79V
to 330V

Applications

Suitable for high voltage power supplies, natural gas
igniters, high-pressure Sodium lamps, and Xenon flash
ignition.

Parameters Test Conditions
K0900y 79 97
K1050y 95 113
K1100y 104 18
K1200y 110 125
K1300y 120 138
Veo Breakover/Trigger Voltage SR 130 146 v
K1500y 140 170
K200zy 190 215
K220zy 205 230
K240zy 220 250
K250zy 240 280
K300zy 270 330
K0900y 70
K1050y 90
K1100y 90
K1200y 90
K1300y 90
Voam Repetitive Peak Off-state Voltage K1400y 90 v
K1500y 90
K200zy 180
K220zy 180
K240zy 190
K250zy 200
K300zy 200

Note: xxx = voltage, z = circuit function, y = package

©2008 Littelfuse, Inc.
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Electrical Specifications (T, = 25°C, unless otherwise specified)

Symbol Parameters Test Conditions
[ On-state RMS Current 50/60Hz, T, < 125°C 1 A
. V=V
[ Repetitive Peak Off-state Current 50/60Hz Si%FSAWave 5 uA
KxxxQy 1.5
Vi Peak On-state Voltage I, =1A V
Kxxx2y 3.0
. . R, = 1000
Iy Dynamic Holding Current 50/60Hz Sine Wave 150 mA
L . (VBO _Vs) .
Rg Switching Resistance, Rg= ——— 50/60Hz Sine Wave 100 Q
(Is - IBO)
lso Breakover Current 50/60Hz Sine Wave 10 uA
| Peak Repetitive Pulse C t (refer to fi 4) t =10 60Hz 80 A
eak Repetitive Pulse Current (refer to figure = s
M P g p = TH BHz 160
Peak Non-repetitive Surge Current ) 60Hz 20
Lrswm (refer to figure 5) Single Cycle 50HZ 167 A
di/dt Critical Rate of Rise of On-state Current 150 Alus
dv/dt Critical Rate of Rise of Off-state Voltage 1500 V/us
Ty Storage Temperature Range -40 150 °C
T, Junction Temperature Range -40 125 °C
. : DO-15 18
Rl Thermal Resistance, Junction to Lead °C/W
DO-214 (1) 30
Rosc Thermal Resistance, Junction to Case TO-92 35 °C/W
. ) . DO-15 75
Rosn Thermal Resistance, Junction to Ambient °C/W
TO-92 95

Notes: xxx = voltage, z = circuit function, y = package
(1) Mounted on 1 cm? copper foil surface; two-ounce copper foil

Figure 1:V-l|Characteristics Figure 2: On-state Cur.rent vs. On-state
Voltage (Typical)

ST T T
« —T,=25°C
2 s
:
! 7 / /
= / /
- Kxxx0G_| /
S 6 Kxxx0E /
g Kxxx0S
= Kxxx2G
o b5
Q
®
u‘p 4
o
S / //
2 / L/
g /
Q 2
s / P
£ pZ
2 /
-~
- o / ’/
0.6 1.0 1.4 18 2.2 2.6 3.0 34 3.8
Instantaneous On-state Voltage (v,) - Volts
-1
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Figure 3: Power Dissipation vs. On-state Current Figure 4: Repetitive Peak On-state Current (l_,)
(Typical) vs. Pulse Width at Various Frequencies
2 CURRENT WAVEFORM: Sinusoidal | g 1000 € Limit Line < A~
2.2 +— LOAD: Resistive or Indﬁc':ir:lltlesm ° E di/dt Limit Line H
< CONDUCTION ANGLE: > e H
L] 2.0 +— See Basic SIDAC Circuit in Figure 12 7 —_ > i
© H 2
3 /] E Z I —J
ﬁ 1.8 e < /| ~L £
2 6 /] g o padl \
5 £ 14 // E = 120 Hz ~—5
E (=] P =60 Hz
8 ;- 1.2 Kxxx2G // % -G{L‘ ~ ~N 5\\
-] = _~ & TN N
8 210 Kxxx0G Pt v 5 kHz N N
Kxxx0E £ — N N ™
2% 08 Kiﬁof S . < NGNS \\
?’ 06 g \\\ N S e SE N
=3 NC ™
> -] NG
< 0.2 i ~N ™~
0.0 — | d:% s Basd
“00 01 02 03 04 05 06 07 08 09 10 11.0 100 1000 1000.0
RMS On-State Current [l .1 - Amps Pulse Base Width (t,) - us

Figure 5: Peak Non-repetitive Surge Current (I, ) Figure 6: Normalized V,, Change vs. Junction
vs. Number of Cycles Temperature
100 T S N T T T TTT 4% P L
SUPPLY FREQUENCY: 60 Hz Sinusoidal |
LOAD: Resisti N 2% A N
RMS ON-STATE CURRENT: I, RMS Maximum Rated | xxeG\\
_ e Value at Specified Ji ion Temp H /'/-\\ K1xx0E \
0 £ 0% / AN K1xx0G
= < =2 / \, 1xx0S
=3 : / N\
2= o 2% /A
[ _.'2 N o K2xx0E \
g < N H 4% K2xx0G
E E 10 " 5 ,/ K2xx0S \\
(-1 2 /|
20 > 6%
3L ~ // \
© { Notes:
ﬁ ‘l?l' | 1) Blocking capability may be lost during by -8%
O c and immediately following surge
&0 | current interval. ™~ 10%
2) Overload may not be repeated until ~NU Bt \
j i p has d ™~ \
4 to stea‘dy-st‘ate‘ra‘tet‘i \‘ra‘ln‘x‘e. 212% \
1‘0 100 1000 -40 -20 0 J 2(:' T40 tSO " ?O o 100 120 140
Surge Current Duration -- Full Cycles unction femperature {1,) --

Figure 7: Normalized DC Holding Current Figure 8: Maximum Allowable Case Temperature

vs. Junction Temperature vs. RMS On-State Current 8
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o
—_ \ é.' 120 AN 'E
g 15 3 [ Kxxx0G ©
g NG 2 2
- ~N 2 1o N
iy <
= 10 \\ E S.., >\ S
> s K008 \ (7))
5 =T 100 Kxxx0E
° ‘g Kxxx2G \
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£
H CURRENT WAVEFORM: Sinusoidal - 60Hz
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. 80 - } f
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Figure 10: Normalized Repetitive Peak Breakover
Current (l,,) vs. Junction Temperature

Figure 9: Maximum Allowable Ambient Temperature vs.
RMS On-State Current

140 10
£
2 CURRENT WAVEFORM: Sinusoidal - 60Hz 7
s \ LOAD: Resistive or Inductive o A
> 120 FREE AIR RATING b 38
)
]
F ]
100 \\\ 2 § /'
- [
g \ &
T w0 N 2= /
2 g8 S
>
g0
k 60 Kxxx0S & 2 P /
< Kxxx0E >\ /
40 Kxxx2G \ N /
s 25 \_ /
E -——— = = — —_——— —_— e N —
20 1L
0.0 0.2 0.4 0.6 0.8 1.0 20 30 40 5 60 70 8 9 100 10 120 130
RMS On-State Current [I, ;] - Amps Junction Temperature (T ) -- °C

Figure 11: Dynamic Holding Current Test Circuit for

SIDACs

Figure 12: Basic SIDAC Circuit

Push to test
Switch to test

S1 ' in each direction

100-250 V ac

60 Hz Device LT

Under < Vao tﬁiﬂ ™
Test Veo [\

100-250 V ac
60 Hz @

lpk

120-145°
Conduction
Angle

Trace Stops
Load Current

Scope Indication

Figure 14: Low-voltage Input Circuit for Gas Ignition

Figure 13: Relaxation Oscillator Using a SIDAC

4.7 uF
(a) Circuit -
100F | 100V 47k
(b) Waveforms | | N [ »! .
VBo o1 F 4] 4l
50V Bw K1200E
SIDAC V, Sidac
c +
V, 2V, — —— 47uF
DC(IN) = VBO
o A —— v 124F 200V
| t
R 24V ac
L 60 Hz
R Vin-VBo N t S RRSRRRR
max Iso
-V. @ m
Rnin> — T4
H (MIN) H.V.
Ignitor
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Figure 15: Comparison of SIDAC versus SCR for Gas

Ignitor Circuit Figure 16: Xenon Lamp Flashing Circuit

100 10 uF Xenon Lamp
SCR Sidac -t

~

20M

K2200G

100-250 V ac 100-250 V ac

60 Hz

60 Hz

0.01 uF

& 1+ 10uF 4 kv
T 450V
120V ac

60 Hz 400V

200-

m 400 V

‘ ’ Trigger
Transformer
20:1

Figure 17:Typical High-pressure Sodium Lamp Firing Circuit

Ballast Ballast

Lamp

o )

120 V ac 220V ac

Soldering Parameters

Reflow Condition Pb - Free assembly ﬂ T _.i te 51_ 8
P
: . g
-Temperature Min (T_ ) 150°C o Q
Pre Heat |-Temperature Max (T ) 200°C 2 T { L, ) (7))
(1]
-Time (min to max) (t,) 60 — 190 secs g Tsmao §J
g' Ramp-dow! @
Average ramp up rate (Liquidus Temp) . o [Prehet] -
i Dl 5°C/second max P c
( L p TS(min) ©
Toima 10T, - Ramp-up Rate 5°C/second max ts b
-Temperature (T)) (Liquidus) | 217°C
Reflow 25 .
-Temperature (t,) 60 — 150 seconds time to peak temperature————» Time >
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (tp)
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
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Physical Specifications

Terminal Finish Dipped

100% Matte Tin Plated / Pb-free Solder

Body Material

UL recognized epoxy meeting flammability
classification 94V-0

Lead Material Copper Alloy

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long

way toward extending the operating life of the Thyristor.
Overheating and surge currents are the main killers of
SIDACs. Correct mounting, soldering, and forming of the
leads also help protect against component damage.

Teccor® brand Thyristors
Standard Bidirectional SIDACs

¥ Littelfuse

Expertise Applied | Answers Delivered

Reliability/Environmental Tests

Test

High Temperature
Voltage Blocking

Specifications and Conditions

MILSTD-750: Method 1040, Condition
A Rated V.., (VAC-peak), 125°C, 1008
hours

DRM

Temperature Cycling

MILSTD-750: Method 1051
-40°C to 150°C, 15-minute dwell, 100
cycles

Biased Temperature &
Humidity

EIA/JEDEC: JESD22-A101
80% minV,, (V,.), 85°C, 86%RH, 1008
hours

High Temp Storage

MILSTD-750: Method 1031
150°C, 1008 hours

Low-Temp Storage

-40°C, 1008 hours

Thermal Shock

MIL-STD-750: Method 1056
0°C to 100°C, 5-minute dwell,
10-second transfer, 10 cycles

Autoclave
(Pressure Cooker Test)

EIA/JEDEC: JESD22-A102
121°C, 100%RH, 2atm, 168 hours

Resistance to

MILSTD-750: Method 2031

Solder Heat 260°C, 10 seconds
Solderability ANSI/J-STD-002: Category 3
Lead Bend MILSTD-750: Method 2036, Condition E

Dimensions — DO-214

[ ¢——B

. e Su—
Max Max Min Max
4 A 0.140 0.155 3.56 3.94
|: :‘i A B 0.205 0.220 5.21 5.59
c 0.077 0.083 1.96 2.1
1 il D 0.166 0.180 422 457
i E I { ;l d E 0.036 0.063 0.91 1.60
_.\ £ \<— 44 J \<—T F 0.066 0.083 167 2.1
G 0.004 0.008 0.10 0.20
H 0.077 0.086 1.95 2.18
J 0.043 0.053 1.09 1.35
l] K 0.008 0.012 0.20 0.30
‘ﬁ L 0.039 0.049 0.99 124

Recommended
Soldering Pad Outline
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Dimensions — DO-15

Temperature Measuring Point *
oD ‘
1—— 0B
f oB 0.028 0.034 0.711 0.864
f oD 0.120 0.140 3.048 3.556
L G L ‘ G 0.235 0.270 5.969 6.858
L 1.000 25.400

Dimensions — T0O-92 with Type 70 Lead Form

Temperature Measuring Point

/| t

Inches Millimeters
Max | Max Min | Max

Dimension |

. A A 0.176 0.196 4.47 4.98
¢ B 0.500 12.70
UL~ D 0.095 0.105 2.41 2.67
T E 0.150 3.81

F 0.046 0.054 1.16 1.37

G 0.135 0.145 3.43 3.68

B H 0.088 0.096 223 2.44

J 0.176 0.186 4.47 4.73

K 0.088 0.096 2.23 2.44

L 0.013 0.019 0.33 0.48

1 v M 0.013 0.017 0.33 0.43

MT1 -~ T M2 N 0.060 152

Notes:
|e—E —>]| 1. Type 70 lead form as shown is standard for the E package.
v /7 m \ A 2. All leads are insulated from case. Case is electrically nonconductive (rated at 16000V ac
T M A G rms for one minute from leads to case over the operating temperature range.)
M H 3. Mold flash shall not exceed 0.13 mm per side.
> F
L o
o K|
- J—
(/]
g
]
\n
T
t
©
T
c
©
>
\n
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Product Selector

Switching Voltage Range Blocking Voltage Packages
Part Number
Vgo Minimum Vgo Maximum Voam DO-214
K0900y 79V 97V 70V K0900G K0900S KO900E70
K1050y 95V M3V 90V K1050G K1050S K1050E70
K1100y 104V 118V 90V K1100G K1100S K1100E70
K1200y 110V 125V 90V K1200G K1200S K1200E70
K1300y 120V 138V 90V K1300G K1300S K1300E70
K1400y 130V 146V 9oV K1400G K1400S K1400E70
K1500y 140V 170V 90V K1500G K1500S K1500E70
K2000y 190V 215V 180V K2000G K2000S K2000E70
K2002y 190V 215V 180V K2002G
K2200y 205V 230V 180V K2200G K2200S K2200E70
K2202y 205V 230V 180V K2202G
K2400y 220V 250V 190V K2400G K2400S K2400E70
K2402y 220V 250V 190V K2402G
K2500y 240V 280V 200V K2500G K2500S K2500E70
K2502y 240V 280V 200V K2502G
K3002y 270V 330V 200V K3002G

Note: y = package

Packing Options

Part Number Marking Packaging Mode Base Quantity
Kxxx0G Kxxx0G 0.38g Bulk 1000
KxxxOGRP Kxxx0G 0.38¢g Reel Pack 5000
Kxxx2G Kxxx2G 0.38g Bulk 1000
Kxxx2GRP Kxxx2G 0.38¢g Reel Pack 5000
KxxxOSRP KxxS 0.1g Reel Pack 2500
Kxxx0E70 Kxxx0E 0.17g Bulk 2000
KxxxOE70AP Kxxx0E 0.17g Ammo Pack 2000
KxxxOE70RP2 Kxxx0E 0.17g Reel Pack 2000
KxxxOE70RP3 Kxxx0E 0.17g Reel Pack 2000

Note: xxx or xx = voltage
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DO0-214 Embossed Carrier Reel Pack (RP) Specifications
0.1574,‘ ’4_
(4.0)

OOJ)J)OOOOOOOOOOOOOOOOOOOOOOOO

Ay
?1"2‘;02)31_35 P%—\E\DDD

0.512 (13.0) Arbor
Hole Dia

0.059
(1.5) DIA Cover tape

12.99
(330.0)

Dimensions
are in inches
(and millimeters).

0.49
(12.4)

Direction of Feed

DO-15 Reel Pack (RP) Specifications

DO-15

/]
0.252
(6.4) | | C<)
- | (a)
L J
?;51 2)7 10.0-14.0 (7))
. 254.0 - 356.0
( ) -
t
_— L
imensions
(S) are in inches [
(and millimeters). 1+
o
3.15(80.0) TYP
TR RN
) (LA ST AT
Direction of Feed
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TO-92Type 70 Reel Pack (RP3) Radial Leaded Specifications

[erppeees—1

0.95

(24.1)
0.708 -
(18.0) oam {f

O O[O O O O o
‘L (9.0)
|*<102'.57)’|

0.1(2.54) »I I«

0.157

4.0) DIA

(360.0) Dimensiors
’ ‘ are in inches

(and millimeters).

Direction of Feed

TO-92Type 70 Reel Pack (RP2) Radial Leaded Specifications

0236 _ 0.02

[EF R A RERRR Fo |

; 1.27
(41.2) \ 4

(32.2)
| % o S OSCRICNOSORO =
* (9.0)

0.157 iy A
14.17

(4.0)
’47 (360.0) ﬂ

Flat Down
Dimensions
1.97 (s are in inches
(50.0) N (and millimeters).
! ANAATANAES = a i)/ N A AT alA

Direction of Feed
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Ammo Pack (AP) Ra

0.50 0.25
(12.7) > (6.35)
g R A RARR At ]
(41 2 132 2)
x AR fﬂ
0.708
(60 Yozea o O o O O G(
y 60
' 050
(12.7) > € 0.20(508) lio) DA
Flat dowvn
o j
| 1.85
(47.0)
12.2
(310.0)
Dimensiors
are in inches
(1.758‘ (and millimeters).
)
L 13.3 N
< (338.0) >
Part Numbering System Part Marking System
K 240 0 E 70 RP T0-92 DO-214
K2400E K248
DEVICE TYPE PACKAGING OPTIONS |: :|
K: Sidac [blank]: Bulk
AP: Ammo T YXXXX Tr YXXXX
RP: Reel
VOLTAGERATING —— || || ||
090: 79 - 97V LEAD FORM DIMENSIONS
105: 95-113V xx: Lead Form Option
110: 104 - 118V DO-15
120: 110 - 125V
130: 120 - 138V L PACKAGETYPE
140: 130 - 146V G: DO-15
150: 140 - 170V S: DO-214 K2400G
200: 190 - 215V E: TO-92 —
220: 205 - 230V Wr
240: 220 - 250V r
250: 240 — 280V L CIRCUIT FUNCTION r yXxxx 8
300: 270 - 330V 0: Standard
2: Two Series Die <
%
<
t
©
°
c
©
o
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KxxxOyH Series

Description

' The new Kxxx0yH is a higher energy SIDAC switch for gas
,.-/ . ’ ignition applications requiring higher current pulse current
' P especially at low repetition rate. It is offered in a DO-15 and

; TO-92 leaded packages as well as DO-214 surface mount
: f package. Voltage activation of this solid state switch is
’ ) ’ i accomplished with peak voltage level of 190 to 280Volts. The
/ ’ SIDAC is a silicon bilateral voltage triggered Thyristor switch
, ’ that switches on through a negative resistance region to a

& low on-state voltage. Conduction will continue until current
is interrupted or lowered below minimum holding current of

J a the device.
L.
e AC Circuit Oriented e 280A Pulse Current
Schematic Symbol « Triggering Voltage of 190 Capability

to 280V e RoHS Compliant

Applications

Suitable for high voltage power supplies, natural gas
igniters, and Xenon flash ignition.

Symbol Parameters Test Conditions Min Max Unit
K2000yH 190 215
. K2200yH 205 230
(/. Breakover/Trigger Voltage K2400yH 220 250 V
K2500yH 240 280
K2000yH 180
. K2200yH 180
Vorm Repetitive Peak Off-state Voltage K2400yH 190 Vv
K2500yH 200
by On-state RMS Current 50/60Hz, T, < 125°C 1 A
Viu Peak On-state Voltage l=1A 15 v o
: . R, = 1000 (3]
I Dynamic Holding Current 50/60Hz Sine Wave 150 mA g
Q
o . (VBO - Vs) . (75}
Re Switching Resistance, Rg= ———— 50/60Hz Sine Wave 100 Q >
(s = Tgo) o
-
e Breakover Current 50/60Hz Sine Wave 50 pA g
| Peak Repetitive Pulse Current t = 10Us 60Hz 120 A w
T (refer to figure 4) = H 5Hz 280 £
di/dt Critical Rate of Rise of On-State Current 150 Alus E
dv/dt Critical Rate of Rise of Off-State Voltage 1500 V/us
T Storage Temperature Range -40 150 *C
T, Junction Temperature Range -40 125 °C
. : DO-15 18 R
Rout Thermal Resistance, Junction to Lead DO-214 30 C/W
Roc Thermal Resistance, Junction to Case D0O-92 35 °C/W
Ron Thermal Resistance, Junction to Ambient Bg:;i ;2 °C/W
Note: xxx - voltage, y = package
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Figure 2: On-state Current vs. On-state

Figure 1: V-l Characteristics Voltage (Typical)

: /
e

? yd
~

0.6 0.8 1.0 12 14 16 18 2.0
Instantaneous On-state Voltage (v,) - Volts

Instantaneous On-state Current (i;) - Amps

Figure 3: Power Dissipation vs. On-state Current Figure 4: Repetitive Peak On-state Current (I, )
(Typical) vs. Pulse Width at Various Frequencies
v & 1000 ——
5 5 [ di/dt Limit Line | |
® 10 = I
i / / B, =
a = ay
g g°° / g 10 P N
H S 3 7 1 kHz
o 0.6 ] = < N 5
g% / 5 J N
a0 / & ~_ N N \ 60Hz | | |||
(= c —
< o T~ 5 kHz N
S 04 S ™~ N N NG _
& CURRENT WAVEFORM: Sinusoidal | &
g 0.2 LOAD: Resistive or Inductive | ﬂ>) N < N
Z _ CONDUCTION ANGLE: 2 S AN
L~ See basic SIDAC circuit in Figure 12 | 'g 1
0.0 R S S S E— e N U
0.0 0.2 0.4 0.6 08 10 12 e 1
1 10 100 1000
RMS On-State Current [I"RMS]] - Amps Pulse Base Width (to) -us

Figure 5: Surge Peak On-state Current Figure 6: Normalized V,, Change
vs. Number of Cycles vs. Junction Temperature
100 T T T T T T T T T T T T TTT] 10%
SUPPLY FREQUENCY: 60 Hz Sinusoidal 1 -
LOAD: Resistive ] 8%
RMS ON-STATE CURRENT: | RMS Maximum Rated | o
) Value at Specified Junction Temperature 1 o, ,/
— 2 6% 7
©
2 E ~
< 2 4y e
N s P
8% 5 ,/
= _P ™~ o 2% 7
c= N - A
SE g 7
SE i % d
©3 > 2 A
2 rd
«» e Notes: ey i d
ﬁ k3 1) Blocking capability may be lost during ™ -4% 7
QD & and immediately following surge Pl
a N
o current interval. 6%
2) Overload may not be repeated until N °
junction temperature has returned N
to steady-state rated value. -8%
1 t -40 -20 0 20 40 60 80 100 120 140
1 10 100 1000 )
Surge Current Duration -- Full Cycles Junction Temperature (T ) -- °C
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Figure 7: Normalized DC Holding Current
vs. Junction Temperature

Teccor® brand Thyristors
High Energy Bidirectional SIDACs

Figure 8: Maximum Allowable Case Temperature
vs. RMS On-State Current
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130
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Maximum Allowable Lead/Case
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920
CURRENT WAVEFORM: Sinusoidal - 60Hz
LOAD: Resistive or Inductive
80 } } }
0.0 0.2 0.4 0.6 0.8 1.0

RMS On-State Current [l ., 1-Amps

Figure 9: Maximum Allowable Ambient Temperature

vs. RMS On-State Current

Figure 10: Normalized Repetitive Peak Breakover

Current (I,;) vs. Junction Temperature

140
CURRENT WAV EFORM: Sinusoidal - 60Hz
N LOAD: Resistive or Inductive
= 120 FREE AIR RATING b
3 \
Qo
3
ET 100 O
@ T
1S \\
§ % 80 ™ d
<3 >\
£a
S E 60 K SH \
EpR Kxxx0EH
g
40 \\l
20
0.0 0.2 0.4 0.6 0.8 1.0

RMS On-State Current [IT(RMS)] -Amps

10
I/

3
35 L
= /
s 2
&3 v
%= yd
&3 g
[ /
2 c
=}
- /
23 ”
&)o //

1 Z

20 30 40 50 60 70 80 90 100 110 120

Junction Temperature (T ) -- °C

130

Figure 11: Dynamic Holding Current Test

Circuit for SIDACs

Push to test
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St 4 in each direction

100-250 V ac
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Figure 12: Basic SIDAC Circuit
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100-250 V ac
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Figure 13: Relaxation Oscillator Using a SIDAC Figure 14: General Gas Ignitor Circuit

(a) Circuit

v, (b) Waveforms SCR Sidac

|

Vbean) = VBo

100-250 V ac
| 60 Hz

100-250 V ac
60 Hz

T

Soldering Parameters

Reflow Condition Pb — Free assembly ﬂ — tp e
TP 1 1

-Temperature Min (T ) 150°C >

Pre Heat |-Temperature Max (T ) 200°C é T | ¢, )
©
-Time (min to max) (t,) 60 - 180 secs g 1smao
g' Ramp-dow
Average ramp up rate (Liquidus Temp) . & [Prehet]
5°C/second max i
(T,) to peak Tsmin)
Teiman t0 T, - Ramp-up Rate 5°C/second max ts
B -Temperature (T,) (Liquidus) | 217°C 25
eflow n

-Temperature (t,) 60 — 150 seconds time to peak temperature—————»| Time —>
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (tp)
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
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Physical Specifications

Terminal Material | Copper Alloy

100% Matte Tin-plated /Pb Free

Terminal Finish solder dipped.

UL recognized epoxy meeting flammability

Sl AT classification 94V-0.

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long

way toward extending the operating life of the Thyristor.
Overheating and surge currents are the main killers of
SIDACs. Correct mounting, soldering, and forming of the
leads also help protect against component damage.

Dimensions — DO-214

CASE TEMPERATURE
MEASURING POINT

By Y

Recommended
Soldering Pad Outline
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Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.

Teccor® brand Thyristors
High Energy Bidirectional SIDACs

Reliability/Environmental Tests

Test

High Temperature
Voltage Blocking

Specifications and Conditions

MILSTD-750: Method 1040, Condition
A Rated V.., (VAC-peak), 125°C, 1008
hours

DRM

Temperature Cycling

MILSTD-750: Method 1051
-40°C to 150°C, 15-minute dwell, 100
cycles

Biased Temperature &
Humidity

EIA/JEDEC: JESD22-A101
(VDC), 85°C, 85%RH, 1008 hours

High Temp Storage

MIL-STD-750: Method 1031
150°C, 1008 hours

Low-Temp Storage

-40°C, 1008 hours

Thermal Shock

MIL-STD-750: Method 1056
0°C to 100°C, 5-minute dwell, 10-second
transfer, 10 cycles

Autoclave
(Pressure Cooker Test)

EIA/JEDEC: JESD22-A102
121°C, 100%RH, 2atm, 168 hours

Resistance to
Solder Heat

MILSTD-750: Method 2031
260°C, 10 seconds

Solderability

ANSI/J-STD-002: Category 3

Repetitive Surge
Life Testing

MILSTD-750: Method 2036, Condition E

|

N TR

Max Max
A 0.130 0.156 3.30 B195
B 0.201 0.220 5.10 5.60
€ 0.077 0.087 1.95 2.20
D 0.159 0.181 4.05 4.60
E 0.030 0.063 0.75 1.60
F 0.075 0.096 1.90 2.45
G 0.002 0.008 0.05 0.20
H 0.077 0.104 1.95 2.65
J 0.043 0.053 1.09 1.35
K 0.006 0.016 0.15 0.41
L 0.030 0.055 0.76 1.40
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Dimensions — DO-15

Inches Millimeters

Temperature Measuring Point ‘

oD Dimension "
‘ Max Max Min Max
T”B oB 0.028 0.034 0.711 0.864
2 1 14 04 55
f ‘ D 0.120 0.140 3.048 3.556
|
L G L G 0.235 0.270 5.969 6.858
1.000 25.400

Dimensions - TO-92 with Type 70 Lead Form

Temperature Measuring Point -
P g Inches Millimeters

Dimension
p T Max Max Min Max
[ ] A
| A 0.176 0.196 4.47 4.98
i N B 0.500 12.70
f D 0.095 0.105 2.41 2.67
E 0.150 3.81
B F 0.046 0.054 1.16 1.37
G 0.135 0.145 3.43 3.68
H 0.088 0.096 2.23 2.44
| v J 0.176 0.186 4.47 4.73
MT1-7 " MT2
K 0.088 0.096 2.23 2.44
M FE%‘\ T L 0.013 0.019 0.33 0.48
I A G M 0.013 0.017 0.33 0.43
L l|ZIF N 0.060 1.52
D->|
Notes:

1. Type 70 lead form as shown is standard for the E package.

2. All leads are insulated from case. Case is electrically nonconductive (rated at 16000V ac
rms for one minute from leads to case over the operating temperature range.)

3. Mold flash shall not exceed 0.13 mm per side.

Product Selector

Vgo Minimum Vo Maximum

Part Number

K2000yH 190V 216V 180V K2000GH K2000SH K2000EH70
K2200yH 205V 230V 180V K2200GH K2200SH K2200EH70
K2400yH 220V 250V 190V K2400GH K2400SH K2400EH70
K2500yH 240V 280V 200V K2500GH K2500SH K2500EH70

Note: y = package
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Packing Options

Part Number Marking Packaging Mode Base Quantity
Kxxx0GH Kxxx0GH 0.38g Bulk 1000
KxxxOGHRP KxxxO0GH 0.38¢g Reel Pack 5000
KxxxOSHRP KxxSH 0.1g Reel Pack 2500
KxxxOEH70 KxxxOEH 0.17g Bulk 2000
KxxxOEH70AP KxxxOEH 0.17g Ammo Pack 2000
KxxxOEH70RP2 KxxxOEH 0.17g Reel Pack 2000
KxxxOEH70RP3 KxxxOEH 0.17g Reel Pack 2000

Note: xxx or xx = voltage

DO0-214 Embossed Carrier Reel Pack (RP) Specifications

Meets all EIA-481-1 Standards

0.157
(4-0)4»‘ ’4_

*OOJ)J)OOOOOOOOOOOOOOOOOOOOOOOO

A ALLILTEE RN Innnin

Y Slerle
0a1s N

0.059
(1.5) DIA Cover tape

12.99

(330.0)
Dimensions
are in inches

(and millimeters).

0.512 (13.0) Arbor
Hole Dia.

0.49
(12.4)

Direction of Feed
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DO-15 Reel Pack (RP) Specifications

Meets all EIA RS-296 Standards

DO-15
10.0-14.0
(254.0 - 356.0)
&>
= NHRERRNNND
©24 3.15 (80.0) TYP =
0.898 T
(22.8)
l Dimensions Direction of Feed
Yo ‘ ‘ are in inches
64 (and millimeters).
> e
0.197
(5.0)

TO-92 Type 70 Ammo Pack (AP) Radial Leaded Specifications

Meets all EIA-468-B 1994 Standards

(12.7)

4’ %
m M M M M M M 0.125 (3.2) MAX ¢
wrg 0] # 0 N A A T ‘lg-tgﬁr 322)
MAX ﬁ A é—r X |
l oo k0.354 ? ? o O |0 O O (X %4&
(9.0

v
H?ggﬂ > 0.157

1€ 0.20 (5.08) (4.0) DIA

Flat down

1.85
(47.0)
12.2
(310.0)
Dimensiors
are in inches
1.85 (and millimeters).
(47.0)
>
L 133 N
< (338.0) i
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TO-92Type 70 Reel Pack (RP3) Optional Specifications

Dimensions
are in inches

Direction of Feed

(and millimeters).

TO-92Type 70 Reel Pack (RP2) Standard Specifications

0.25
0.50
}"(12 7)’" (6:35)

g A RN R R

0.125 (3.2) MAX T
B ¥ 1.27
(32.2)

1.62 A T2
(41.2) v

[ b i

e O o o ¢

V\

0.20
(5.08)

(9.0)
oo o -

P 14.17
< (360.0) >

Flat Down

1.97
(50.0)

Direction of Feed

0.157
4.0) DIA

Dimensions
are in inches
(and millimeters).
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Part Numbering System Part Marking System

K 240 9 !E_ l-l_ 70 RP DO-214
PACKAGING OPTIONS
[Blank]: Bulk
DEVICE TYPE APz Ammo K24SH T0-92
o
RP3: Reol T yooxx K2400EH
VOLTAGE
200: 190 to 215V
LEAD FORM DIMENSIONS T
220: 205 to 230V . ) : YXXXX
240: 220 to 250V xx: Lead Form Option DO-15 F
250: 240 to 280V L HIGH-ENERGY SIDAC
K2400GH
CURRENT FUNCTION PACKAGE TYPE
0: Standard G:DO-15 g“r
S: DO-214 YXXXX
E: TO-92
Kxxx0yH Series 330 ©2008 Littelfuse, Inc.
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Kxxx1G Series

Description

The Multipulse™ SIDAC is a voltage switch used in Metal-
Halide lamp ignition circuits as well as High Pressure
Sodium lamp ignition circuits for outdoor street and area
lighting. This robust solid state switch is designed to handle
lamp igniter applications requiring operation at ambient
temperatures up to 90°C where igniter circuit components
can raise SIDAC junction temperature up to 125°C, especially
when the lamp element is removed or ruptured. Its excellent
commutation time (t.,,,,) makes this robust product best
suited for producing multiple pulses in each half cycle of
50/60 Hz line voltage. The Multipulse™ SIDAC is offered in
DO-15 axial leaded package.

Kxxx1G SIDAC has a repetitive off-state blocking voltage
(V) of 180V to 270V minimum depending actual device

DRM
Schematic Symbol type. Blocking capability is ensured by glass passivated
junctions for best reliability. Package is epoxy encapsulation
/\ with tin-plated copper alloy leads.

e AC circuit oriented ° Compliant

=

¢ Triggering Voltage of 200
to 380V

Applications

Typical application circuit presented in Figure 10 of this data
sheet (Typical Metal Halide Ignitor Circuit).

Electrical Specifications

Symbol Parameters Test Conditions
K2201G 200 230
. K2401G 220 250
Vs Breakover/Trigger Voltage K2501G 240 280 V
K3601G 340 380
K2201G 180
. K2401G 190
Vo Repetitive Peak Off-State Voltage K2501G 200 Vv
K3601G 270 8
o 50/60Hz
s On-State RMS Current, T, < 125°C S 1 A g
. : _ 50/60Hz -—
I Dynamic Holding Current, R=100 Q Sine Wave 160 TYP mA (;
V. -V, K
R Switching Resistance, R.= Voo =Vg) Sieiy 100 Q 3
° ST (g~ 1) Sine Wave 2
. ) o See test circuit and ,2-
teomm Commutation Time T, < 125°C waveform in Figure 9 100 usec %
50/60Hz
lso Breakover Current Sine Wave 10 UA =
. 60Hz 20.0
Lrsm Non-repetitive 1 cycle On-State peak value 50Hz 16.7 A
di/dt Critical Rate of Rise of On-State Current 150 Alusec
dv/dt Critical Rate of Rise of Off-State Voltage 1500 V/usec
Ts Storage Temperature Range -40 +125 °C
T, Max Operating Junction Temperature -40 +125 °C
Rost Thermal Resistance Junction to lead 18 °C/W
©2008 Littelfuse, Inc. 331 Kxxx1G Series

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.



Teccor® brand Thyristors
Multipulse™ SIDACs

Figure 1: Characteristics
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Figure 2: Maximum Allowable Lead/Tab Temperature
vs. On-State Current

Maximum Allowable Lead

Temperature (°C)

70

60

50

1.0

15

RMS On-State Current (Amps)

2.0

Figure 3: Power Dissipation (Typical)
vs. On-State Current

Figure 4:V,, Change

vs. Junction Temperature

3.0

25

2.0

Average P (Watts)

S

/

0.5

0.0
0.0 0.5 1.0 15

RMS On-State Current (Amps)

Normalized Percentage of V,,
Change (%)

10.0

o
o

g
o

&
o

-10.0

-10 5 20

35 50 65 80

Junction Temperature (°C)

95

10 125

Figure 5: Pulse On-State

Current Rating

1000

—T—
di/dt limit.

-
n

5Hz |||

1=}
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=3
=
N

/

1KHz i

]
/[ /

5KHz ~

/

Repetitive Peak On-State
Current (ImM)-Amps

1 10 100
Pulse Base Width (t )-ps

1000

Kxxx1G Series

Figure 6: Maximum Allowable Ambient Temperature

vs. On-State Current

RMS On-State Current [l ;,1- Amps

140
g
12 CURRENT WAVEFORM: Sinusoidal - 60Hz
5 120 N LOAD: or
3 FREE AIR RATING
£
(1)
2 100
-
g N
-2
£ \
< ,.< 80
Q
% =) \
_g 60 N
<
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2
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©2008 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.




. o Teccor® brand Thyrist
% Littelfuse Multipulse™ SIDACs

Expertise Applied | Answers Delivered

Figure 7: Peak Surge Current vs Surge

100
SUPPLY FREQUENCY: 60 Hz Sinusoidal
LOAD: Resistive
w RMS On-State Current: |, Maximum Rated Value at
—i; E. 40 Specified Junction Temperature
<
‘g_ 2 Notes:
7= 20 . S .
2.2 1. Blocking capability may be lost during
5 'TE' o \\ and immediately following surge
E¢ current interval.
§ 3 2. Overload may not be repeated until
&L junction temperature has returned
= *E ™ to steady-state rated value.
& e ‘\
o ~
\\
™~
\\\\
0
0 10 100 1000
Surge Current Duration - Full Cycles

Figure 8:Typical On-State Voltage vs On-State Current Figure 9: Multipulse™ SIDAC t_,,,,, Commutation Time
1Mohm 30uH
10 [ o e VAVAV

isuucl

320vDC ("
/ (nominal) 7) 0.2uF == L6008V6 A 3000hm
@ 6V, 500us
z | |
'_I—
:,E, SIDAC CommutationTime Test Circuit
5 .
o 25°C 125°C isioac
% 25A ..
b 4
c I
o |
g /
g; I time
S
n ~10ps <
C
= Q
commutation time, tomm m
Z
SIDAC Current Response Waveform 3
=]
o
-
=
0.1 =
12 16 2 24 2.8 32 36 =
Instantaneous On-State Voltage v, (V)
©2008 Littelfuse, Inc. 333 Kxxx1G Series

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.



Teccor® brand Thyristors . .
Multipulse™ SIDACs /4 Littelfuse

Expertise Applied | Answers Delivered

Figure 10: Typical Metal Halide Ignitor Circuit

H.V.
O AV ® Step-up
Transformer
Ballast
[ J
0.1-0.15 yF == Kxxx1G
o
220V / 240V 5-6uH Metal
50 /60 Hz Halide
Lamp
| 5.6K-8.2K
0.22-0.33uF
WP — 5W
O ®

Note: With proper component selection, this circuit will produce three pulses for ignition of
metal halide lamp that requires a minimum of three pulses at 4kV magnitude and >1uSec
duration each at a minimum repetition rate of 3.3kHz.

Soldering Parameters

Reflow Condition Pb — Free assembly ﬂ T — tp e
P

-Temperature Min (Ts(min)) 150°C °
Pre Heat |-Temperature Max (T ) 200°C ,.E T { ¢, )

-Time (min to max) (t,) 60 — 180 secs § Tsma

E‘ Ramp-dowi
Average ramp up rate (Liquidus Temp) . & [Prehent]
5°C/second max e
(T,) to peak Tsmin)
Tgmax t0 T, - Ramp-up Rate 5°C/second max ts
B -Temperature (T,) (Liquidus) | 217°C 25
eflow n

-Temperature (t,) 60 - 150 seconds time to peak temperature————»| Time —>
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (tp)
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
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Physical Specifications

Terminal Finish 100% Matte Tin Plated

UL recognized epoxy meeting flammability

EEeh7 LR E] classification 94V-0

Lead Material Copper Alloy

Package Weight / unit (mg)

DO-15 385

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long

way toward extending the operating life of the Thyristor.
Overheating and surge currents are the main killers of
SIDACs. Correct mounting, soldering, and forming of the
leads also help protect against component damage.

Dimensions — DO-15 (G Package)

Teccor® brand Thyristors
Multipulse™ SIDACs

Reliability/Environmental Tests

Test

High Temperature
Voltage Blocking

Specifications and Conditions

MILSTD-750: Method 1040, Condition
A Rated V.., (VAC-peak), 125°C, 1008
hours

DRM

Temperature Cycling

MILSTD-750: Method 1051, 100 cycles;
-40°C to 150°C, 15-minute dwell time

Temperature /
Humidity

EIA/JEDEC: JESD22-A101
1008 hours; 160V - DC: 85°C;
85% relative humidity

High Temp Storage

MIL-STD-750: Method 1031
150°C, 1008 hours

Low-Temp Storage

-40°C, 1008 hours

Thermal Shock

MIL-STD-750: Method 1056

10 cycles; 0°C to 100°C; 5-minute dwell-
time at each temperature; 10-sec (max)
transfer time between temperature

Autoclave

EIA/JEDEC: JESD22-A102
168 hours (121°C at 2 ATMs) and
100% RH

Resistance to
Solder Heat

MILSTD-750: Method 2031
260°C, 10 seconds

Solderability

ANSI/J-STD-002: Category 3, Test A

Repetitive Surge
Life Testing

Multi firings per half cycle at 60Hz in
application circuit for 168 hours minimum

Dimension
' _p
LI B 0.028 0.034 0.711 0.864
¥ f D 0.120 0.140 3.048 3.556
L G L G 0.235 0.270 5.969 6.858
L 1.000 25.400
"/}
2
a
Product Selector a
=
Switching Voltage Range Blocking Voltage Fe
Part Number — - Packages 8
Vgo Minimum Vpo Maximum E
K2201G 200V 230V 180V DO-15 g'
K2401G 220V 250V 190V DO-15 E
K2501G 240V 280V 200V DO-15 =
K3601G 340V 380V 270V DO-15
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Packing Options

Part Number Package Packing Mode Base Quantity
Kxxx1G Bulk 1000
DO-15
Kxxx1GRP Tape & Reel 5000

Note: xxx = voltage

DO-15 Embossed Carrier RP Specifications

Meets all EIA RS-29-6 Standards

DO-15

10.0 - 14.0
(254.0 - 356.0)
Dimensions

are in inches
B [ TTT1IT1] S (and millmeters).
52.4
3.15 (80.0) TYP -
ozls TN RO NRRR
(228) T TR e TR AT

0.252 Direction of Feed
(6.4) ‘ ‘
¥

0.197
(5.0)

Part Numbering System Part Marking System

K 220 1 G RP DO-15
Kxxx1G
SERIES 9 ] & 1
K: Sidac
Wr Date Code
VOLTAGE PACKAGING OPTIONS
220: 200 to 230V Blank: Bulk
240: 220 to 250V :
250: 240 to 280V RP: Tape and feel
360: 340 to 380V
CIRCUIT FUNCTION
1: Multipulse™
DEVICE PACKAGE
G: DO-15

Kxxx1G Series
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HTxxx & HTMxxx & STxxx Series

Description

The HTM, HT, and ST series of bilateral trigger DIACs offer
a range of voltage characteristics from 27V to 70V. A DIAC
semiconductor is a full-wave or bidirectional Thyristor. It is
triggered from a blocking state to a conduction state for
either polarity of applied voltage whenever the amplitude of
applied voltage exceeds the breakover voltage of the DIAC.

Features & Benefits

. compliant ST Series:
e Bilateral triggering device e Epoxy SM package
e (Glass-passivated (DO-214)
junctions e High-temperature, solder
e Wide voltage range bonded die attachment
selections HTM/HT Series:
¢ Long-term reliability « MINIMELF/DO-35 trigger
e Parameter stability package

e Reliable barrier against
junction contamination

DIACs are used to trigger Triacs and SCRs in phase control
circuits for lamp dimming, universal motor speed control,
and heat control. They are used also for triggering
transistors in solid state ballast lighting controls.

Absolute Maximum Ratings

Symbol Parameter Test Conditions Min Max Unit
120PPS, T, < 40°C z
[ Pulse On-State Current e A
pulse width = 10 S *)
1.5
T Storage Temperature Range -40 +125 °C
T, Operating Junction Temperature -40 +125 “C
. T See Product
— _A0N° 0,
Powy Device Power Dissipation T, = -40°C to +40°C Selector Table mW
(*)Only Applies to HT-60
Notes:
1. Service Dissipation (at T,= -40°C to +40°C): 250mW for DO-35 and MINIMELF/SOD-80
and 300mW for DO214
2. Above +40°C, Derate: 3.6mW/°C for DO-35 and MINIMELF/SOD-80
and 3mW/°C for DO214
©2008 Littelfuse, Inc. 337 HTxxx & HTMxxx & STxxx Series
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Electrical Characteristics (T, = 25°C, unless otherwise specified)

Description Test Conditions Min Max
: . See Product See Product
V, Breakover/Trigger Voltage 50/60Hz Sine Wave V
=0 99 9 Selector Table Selector Table
) (Note 1)
AV, Breakover Voltage Symmetry +Vgo 10 -V, 2Note \
VBo to meA 5 v
Vs A Breakback VoltageNote 4
(*)
Vg, toV,. 15 v
Ves o Dynamic A Breakback VoltageMetes2&3) 120 PPS 10 \
[ Breakover Current 50/60Hz Sine Wave 15 uA
(*) Only Applies to HT-60 3. Typical switching time is 900 nano-seconds measured at |, (Figure 4) across a
Electrical Characteristic Notes: 20 Q resistor (Figure 5). Switching time is defined as rise time of |, between the
1. Breakover voltage symmetry as close as 1V is available from the factory for 10% to 90% points
these products. 4. See V-| Characteristics
2. See Figure 4 and Figure 5 for test circuit and waveforms. Static Characteristics - Not Applicable

Product Selector

Package Availability

Part Number
MINIMELF
XX-32 — HT-32 ST-32 27V 37V
XX-32A/ 5761 — HT-32A — 28V 36V
XX-32B/ 5761A HTM-32B HT-32B ST-32B 30V 34V
XX-34B — HT-34B ST-34B 32v 36V
XX-35 — HT-35 ST-35 30V 40V
XX-36A/ 5762 — HT-36A ST-36A 32v 40V
XX-36B — HT-36B ST-36B 34V 38V
XX-40 — HT-40 ST40 35V 45V
XX-60 — HT-60 — 56V 70V

“XX" = HTM for MINIMELF
HT for DO-35
ST for DO-214

Thermal Resistances

Symbol Description Test Conditions Value Unit
Maximum Lead Temperature: 85°C DO-35 100 °C/W

Reuw Junction to Lead Maximum Lead Temperature: 90°C DO-214 65* °C/W
Maximum Lead Temperature: 87°C MINIMELF 75 °C/W

Roun Junction to Ambient Free-Air DO-35 278 °C/W

* Mounted on 1 cm? copper foil surface; two-ounce copper foil

HTxxx & HTMxxx & STxxx Series 338 ©2008 Littelfuse, Inc.
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Figure 1: V-l Characteristics

Teccor® brand Thyristors
Standard Bidirectional DIAC Trigger

Figure 2: Typical DIAC/Triac Full-wave Phase Control

Current
A
10 mA .
| AV |-
A
Breakover
Current
IEO
'Vao #
- » \/oltage
+Vgo
Breakover
- Voltage —
80
J

Circuit
Resistive Load
33k
200 k
120 V ac
60 Hz
0.1uyF ——
100V —T~

Triac MT2
G
MT1
Diac

Figure 3: Repe

e Peak On-state Current vs. Pulse Duration
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Figure 4: Normalized V,, Change

vs. Junction Temperature

Figure 5:Test Circuit Waveforms
(Refer to Figure 5)
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Typical pulse base width is 10 ps
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Figure 6: Circuit Used to Measure DIAC
Characteristics (Refer to Figure 4)
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Figure 7: Peak Output Current vs. Triggering

Capacitance (Per Figure 5 with R, of 20 Q)

D.U.T.
V. | L ¢
@ T 0.41uF
120 V rms
60 Hz

ILl 200
1%

* Adjust for one firing in each half cycle. D.U.T. = Diac

250

200

oe“.‘r'e\/

150

50

7

Peak Output Current (I, ) - mA

.01 .02 .03 .04 .05 .06 .07 .08 .09 .10

Triggering Capacitance (C,) - pF

Soldering Parameters

Reflow Condition

Pb — Free assembly

)

-Temperature Min (T

s(min)

150°C

Pre Heat )

-Temperature Max (T

s(max)

200°C

-Time (min to max) (t)

60 - 190 secs

Average ramp up rate (Liquidus Temp
(T,) to peak

5°C/second max

T toT, - Ramp-up Rate

S(max)

5°C/second max

-Temperature (T ) (Liquidus)

217°C

Reflow

-Time (min to max) (t )

60 — 150 seconds

Peak Temperature (T,)

260 °C

Time within 5°C of actual peak
Temperature (t )

20 - 40 seconds

Ramp-down Rate

5°C/second max

Time 25°C to peak Temperature (T,)

8 minutes Max.

Do not exceed

280°C

HTxxx & HTMxxx & STxxx Series

5

TS(max)

Temperature —>
=

TS(min)

el
1 1
I —t, |
R -d
Preheht]| Slaa

—tg
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Time —>
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Physical Specifications

Teccor® brand Thyristors
Standard Bidirectional DIAC Trigger

Terminal Finish Dipped

100% Matte-Tin Plated/ Pb-Free Solder

Body Material

DO0-214: UL recognized epoxy meeting
flasnmabilty classification 94V-0.
DO-35/MINIMELF: Glass case body

Lead Material

DO-214: Copper Alloy
DO-35/MINIMELF: Copper Clad Iron

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long

way toward extending the operating life of the Thyristor.
Overheating and surge currents are the main killers of
DIACs. Correct mounting, soldering, and forming of the
leads also help protect against component damage.

Dimensions — MINIMELF / SOD-80 (MM Package)

Reliability/Environmental Tests

Test

High Temperature
Voltage Blocking

Specifications and Conditions
MIL-STD-750, M-1040, Cond A Applied
80% of Rated Min 'V, (VAC-peak) @
125°C for 1008 hours

Temperature Cycling

MIL-STD-750, M-1051,
100 cycles; -40°C to +150°C;
15-min dwell-time

Temperature/
Humidity

EIA / JEDEC, JESD22-A101

1008 hours; 80% of Rated Min V, (V.):
85°C; 85%

rel humidity

High Temp Storage

MIL-STD-750, M-1031,1008 hours; 150°C

Low-Temp Storage

1008 hours; -40°C

Thermal Shock

MIL-STD-750, M-1056

10 cycles; 0°C to 100°C; 5-min dwell
time at each temperature; 10 sec (max)
transfer time between temperature

Autoclave

EIA / JEDEC, JESD22-A102 168 hours
(121°C at 2 ATMs) and 100% R/H

Resistance to

MIL-STD-750 Method 2031

Solder Heat

Solderability ANSI/J-STD-002, category 3, Test A
Lead Bend MIL-STD-750, M-2036 Cond E
Burn-in 1 firing per 1/2 cycle, 168 hours

Dimensions

Millimeters

A 0.125 | 0.134 | 0.142 | 3.18 3.40 3.61
B 0.066 | 0.068 | 0.070 | 1.68 1.73 1.78
@ 0.012 | 0.018 | 0.020 | 0.30 0.46 0.51
D — 0.063 — — 1.60 —

©2008 Littelfuse, Inc.
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Dimension
A (Note 1) 0.060 0.090 1.5630 2.280
B (Note 2) 0.015 0.381
C (Note 1) 0.135 0.165 3.430 4.190
D 0.018 0.022 0.458 0.558
E 1.000 25.400

Notes:

1. Package contour optional within dimensions A and C. Slugs, if any, shall be included
within this cylinger but shall not be subject to
the minimum limit of Dimention A.

2. Lead diameter is not controlled in this zone to allow for flash, lead finish build-up and
minor irregularities other than slugs.

HTxxx & HTMxxx & STxxx Series
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Dimensions — DO-214 (S Package)

A

Tc/T TEMPERATURE

MEASUREMENT POINT A 0.140 0.155 3.56 3.94

- B 0.205 0.220 5.21 5.59

© 0.077 0.083 1.96 2.1

2.80 D 0.166 0.180 4.22 4.57
(.110"

) E 0.036 0.063 0.91 1.60

F 0.066 0.083 1.67 2.1

L G 0.004 0.008 0.10 0.20
2.00 2.00

(.079") (:079") H 0.077 0.086 1.96 2.18

Recommended Soldering Pad Outline y 0.043 0.053 1.09 1.35

(Reference Only)
K 0.008 0.012 0.20 0.30
L 0.039 0.049 0.99 1.24

Packing Options

Riar | Morking | pasage | VOOV | Fans | B
HTM-xxxRP — MINIMELF 0.040g Tape & Reel 5000 2500 —
HT-xxxRP — D035 0.150g Tape & Reel 5000 5000 —
HT-xxx — DO35 0.150g Bulk 5000 — 5000
STxxxRP STxxx D0O214 0.075g Tape & Reel 2500 2500 —
HTx00c & HTVboo & STxxx Series 342 ©2008 Littelfuse, Inc.
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DO0-214 Embossed Carrier Reel Pack (RP) Specifications

Meets all EIA-481-1 Standards

0.157
(4.0)41 ’4_

4 +OOJ)J)OOOOOOOOOOOOOOOOOOOOOOOO

3‘%@%@@@@\DD

0.059
(1.5) DIA Cover tape

12.99
(330.0)
Dimensions

are in inches
(and millimeters).

0.512 (13.0) Arbor
Hole Dia.

0.49
(12.4)

II ———— - oc0000000000000000000000000004

DO-35 Reel Pack (RP) Specifications

Meets all EIA-296 Standards

DO-35
10.0 - 14.0
(254.0 - 356.0)
2.063
]
(52.4) s i
315 (800} TYP m,:‘“m\mu T
N b
0.956 X \ [Tk
(24.3)
l Direction of Feed
0.252 ‘
(6.4) Dimensions
are in inches
— | (and millimeters).
0.197
(5.0)
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MINIMELF Reel Pack (RP) Spe
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1.5mm .‘ 4mm [-
0

177.8mm

13mm Abor
Hole Diameter

DIRECTION OF FEED

Part Numbering System

XT M xxxx xx

Packaging:

Package Type: Blank = Bulk Pack
H =DO-35 (with leads) or RP = Reel Pack
s _l\él:)l\flzl\:lfLF (no leads) —— Voltage Range:

o 32=27V to 37V
Device Type: 32A/5761= 28V to 36V
T=DIAC 32B/5761A= 30V to 34V
Package Type Designator: — 34B= 32V to 36V
M: MINIMELF 35= 30V to 40V

(surface mount version without leads) 36A/5762= 32V to 40V
36B= 34V to 38V

40= 35V to 45V
60=56V to 70V

HTxxx & HTMxxx & STxxx Series

Part Marking System

DO-35 & MINIMELF: No marking

First Line: Part Number
Second Line: Date Code
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Dxx15L & Dxx20L & Dxx25L Series

Description

Silicon rectifiers that are excellent for DC phase control
applications with motor loads.

Isolated mounting tab allows for use in circuits with
common anode or common cathode connections.

Features & Benefits

e RoHS Compliant e Surge capability up to

e Glass — passivated 350 A

junctions

¢ \/oltage capability up to
1000V

Agency File Number Applications

®N L Package : E71639 Typical applications are AC to DC solid-state switches for
industrial power tools, exercise equipment, white goods,
and commercial appliances.

Schematic Symbol Internally constructed isolated package is offered for ease

of heat sinking with highest isolation voltage.

N L
© U © Main Features

Symbol Value
| — 15/20/25 A
Viam 400 to 1000 Vv

Absolute Maximum Ratings

Value

Parameter Test Conditions

[~ RMS forward current Dxx15L: T, = 85°C 15 20 25 A
[ Average forward current Dxx20L/Dxx25L: T, = 80°C 9.5 12.7 15.9 A
single half cycle; f = 50Hz;
- T, (initial) = 25°C s 2 300
[- Peak non-repetitive surge current = A
single half cycle; f = 60Hz; 295 300 350
T, (initial) = 26°C
17t 12t Value for fusing t,=8.3ms 210 374 508 A’s
% Storage temperature range -40 to 150 °C
T, Operating junction temperature range -40 to 125 °C
Note: xx = voltage
©2008 Littelfuse, Inc. 345 Dxx15L & Dxx20L & Dxx25L Series
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Electrical Characteristics (T, = 25°C, unless otherwise specified)

Parameter Test Conditions
T, Reverse-recovery Time [.=0.9A, [.=1.6A TYP 4 ys
Static Characteristics
Symbol Test Conditions Value Unit

16A Device |, = 30A; t, = 380ps

Viu 20A Device |, = 40A; tp = 380us MAX. 1.6 V
25A Device I = 50A; t, = 380us
400-600V 10
T, =25°C
800-1000V 20
V 400-800V MAX. 500 uA
RM RRM TJ = 100°C
1000V 3000
T,=125°C 400-800V 1000
Thermal Resistances
DO Paramete a
Dxx15L 2.85
Rlyue Junction to case (AC) Dxx20L 2.55 °C/W
Dxx25L 2.50

Note: xx = voltage

Figure 1: On-State Current vs. On-State Figure 2: Power Dissipation vs. RMS On-State
Voltage (Typical) Current (Typical)
160 I 7 20

1]
g | T,=25C | < Dxx25t74
£ Dol /T f 2 Dxx20L / D
n Dxx25L ® 16 7/
= 120 / / = // /
= / / & Dxx15L //
£ 0 yay4 =2 \/// //
= 4 T 12
3 / / £s S
T g yAWAVA &= ./
© // T / g
E // s 3 8 / r/
2 60 > Dxx15L E &"“ /, /
2 S $ 7
g / I// - 2 Z
s < 4 L’
] Z = —
% 20 // g Single pulse rectification |
9 ‘ 60Hz sine wave
=, - o I I N

07 08 09 10 11 12 13 14 15 16 1.7 18 0 2 4 6 8 10 12 14 16

Instantaneous Forward Voltage (v.) - Volts Average Forward Current [l 1 - Amps
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Figure 3: Maximum Allowable Case Temperature vs. i : Surge Peak On-State Current vs.
Average On-State Current Number of Cycles

130 1000

125

120

'] T ——T

2 N T —_— e ——| Dxx25L
8o 115 N 2 E = Dxx20L
2% o \\\i\ §3 ——
F- 3 E Dxx15L L
g L:; 105 N \\\ i< —
235 10 NN 25 T
<% \ \ ° &
€8 o9 N ™ Dxx25L °23
52 Dxxisl—" N\, \ AT 10
EE o N ~ ]
i N S s
s 85 AN L

80 7 CURRENT WAVEFORM: Sinusoidal

LOAD: Resistive or Inductive Dxx20L
75 |~ CONDUCTION ANGLE: 180°
70 ‘ ‘ ‘ ‘ ‘ ' 1 10 100 1000
0 2 4 6 8 10 12 14 16 18 Surge Current Duration -- Full Cycles
Average Forward Current [IF(AVE)] - Amps
Supply Frequency: 60Hz Sinusoidal

Note: xx = voltage Load: Resistive
RMS Forward Current : [I; o, I: Maximum Rated

Value at Specific Case Temperature

Soldering Parameters

Reflow Condition Pb — Free assembly ﬂ‘ — tp
TP 1 1

-Temperature Min (T ) 150°C >

Pre Heat |-Temperature Max (Ts(max)) 200°C :=_-’, T | ¢, )
©
-Time (min to max) (t,) 60 — 190 secs 5 Tsmay
o Ramp-dow
Average ramp up rate (Liquidus Temp) 5 g [Prehent]
5°C/second max g
(T,) to peak Ts(min)
Tgmax t0 T, - Ramp-up Rate 5°C/second max f ts
e -Temperature (T ) (Liquidus) | 217°C 25
eflow -

-Temperature (t,) 60 - 150 seconds time to peak temperature——————», Time >
Peak Temperature (T,) 260°C +o
Time within 5°C of actual peak 20 — 40 seconds
Temperature (tp)
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C

©2008 Littelfuse, Inc. 347 Dxx15L & Dxx20L & Dxx25L Series

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.



Teccor® brand Thyristors
15/20/ 25 Amp Rectifiers

Physical Specifications

Terminal Finish 100% Matte Tin Plated

UL recognized epoxy meeting flammability

ST L classification 94V-0

Lead Material Copper Alloy

Design Considerations

Careful selection of the correct device for the application’s
operating parameters and environment will go a long way
toward extending the operating life of the rectifier. Good
design practice should limit the maximum continuous
current through the main terminals to 75% of the device
rating. Other ways to ensure long life for a power discrete
semiconductor are proper heat sinking and selection of
voltage ratings for worst case conditions. Overheating,
overvoltage (including dv/dt), and surge currents are

the main killers of semiconductors. Correct mounting,
soldering, and forming of the leads also help protect
against component damage.

Dimensions — TO-220AB (L-Package) — Isolated Mounting Tab

T, MEASURING POINT AREA (REF) 0.17 IN?

0 o

-

[813]
[~ "3200

S,
| / : L ][ _T

——

A
—
D i

’—vnTw

- T
CATHODE | ANODE |Not Used NJ

— M

Note: Maximum torque to
be applied to mounting tab
is 8 in-Ibs. (0.904 Nm).

Dxx15L & Dxx20L & Dxx25L Series
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Environmental Specifications

Test

High Temperature
Voltage Blocking

Specifications and Conditions

MILSTD-750: Method 1040, Condition A
Rated V 125°C, 1008 hours

RRM”.

Temperature Cycling

MIL-STD-750: Method 1051
-40°C to 150°C, 15-minute dwell,
100 cycles

Biased Temperature &
Humidity

EIA/JEDEC: JESD22-A101
320VDC, 85°C, 85%RH, 1008 hours

High Temp Storage

MILSTD-750: Method 1031
150°C, 1008 hours

Low-Temp Storage

1008 hours; -40°C

Thermal Shock

MIL-STD-750: Method 1056
0°C to 100°C, 5-minute dwell,
10-second transfer, 10 cycles

Autoclave
(Pressure Cooker Test)

EIA/JEDEC: JESD22-A102
121°C, 100%RH, 2atm, 168 hours

Resistance to

MILSTD-750: Method 2031

Solder Heat 260°C, 10 seconds
Solderability ANSI/J-STD-002, Category 3, Test A
Lead Bend MILSTD-750: Method 2036, Condition E

D e 0

A 0.380 0.420 9.65 10.67
B 0.105 0.115 2.67 2.92
C 0.230 0.250 5.84 6.35
D 0.590 0.620 14.99 15.75
E 0.142 0.147 3.61 3.73
F 0.110 0.130 2.79 3.30
G 0.540 0.575 13.72 14.61
H 0.025 0.035 0.64 0.89
J 0.195 0.205 4.95 5.21

K 0.095 0.105 2.41 2.67
L 0.060 0.075 1.52 1.91

M 0.085 0.095 2.16 2.41

N 0.018 0.024 0.46 0.61

(0] 0.178 0.188 4.52 4.78
P 0.045 0.060 1.14 1.52
R 0.038 0.048 0.97 1.22

©2008 Littelfuse, Inc.
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Product Selector

Teccor® brand Thyristors
15/20/ 25 Amp Rectifiers

Voltage
Part Number Package
400V 600V 800V 1000V
Dxx15L X X X X Rectifier TO-220L
Dxx20L X X X X Rectifier TO-220L
Dxx25L X X X X Rectifier TO-220L

Note: xx = Voltage

Packing Options

Part Number Marking Packing Mode Base Quantity
Dxx15L Dxx15L 229 Bulk 500
Dxx15LTP Dxx15L 229 Tube 500
Dxx20L Dxx20L 229 Bulk 500
Dxx20LTP Dxx20L 229 Tube 500
Dxx25L Dxx25L 229 Bulk 500
Dxx25LTP Dxx25L 229 Tube 500

Note: xx = Voltage

Part Numbering System

DEVICE TYPE
D: Rectifier

VOLTAGE RATING
40: 400V

60: 600V

80: 800V

KO0: 1000V

CURRENT RATING
15: 15A
20: 20A
25: 25A

©2008 Littelfuse, Inc.
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Part Marking System

L

LEAD FORM DIMENSIONS
xx: Lead Form Option

O

PACKAGE TYPE

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.
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TO-220AB (L Package)
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Teccor® brand Thyristors
Lead Form Dimensions

Lead Form Dimensions

The TO-218, TO-220AB, and TO-92 package configurations,
because of their unigue design, can be mounted

in a variety of methods, depending upon heat sink
requirements and circuit packaging methods. Any of

the derived types shown in this section are available as
standard parts direct from the factory. Custom package
variations are available. Consult the factory for more
information.

To designate lead form options, simply indicate the type
number at the end of the Teccor standard part number.

Example: Q4008L465 (Signifies Type 65)

See "Description of Part Numbers” in the Product
Selection Guide of this catalog for a complete description
of Teccor part numbers.

©2008 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.

351

Lead Bending Specifications

Leads may be bent easily and may be bent to any desired
angle, provided that the bend is made at a minimum
0.063" (0.1 for TO-218) away from the package body with
a minimum radius of 0.032" DO-15 device leads may be
bent with a minimum radius of 0.050" and DO-35 device
leads may be bent with a minimum radius of 0.028" Leads
should be held firmly between the package body and the
bend, so that strain on the leads is not transmitted to the
package body.

Lead Dimensions

When bending leads in the plane of the leads (spreading),
bend only the narrow part.

Sharp angle bends should be done only once, as repetitive
bending will fatigue and break the leads.

Lead Form Dimensions
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TO-220Type 51 — R or L Package TO-220Type 53 — R or L Package

Replaces RCA 6249

Mounting Tab
<¢— Common to
MT2/ Anode
for Non-isolated
R Package

Mounting Tab
Common to
MT2 / Anode

for Non-isolated
R Package

MT1 / Cathode —»

¢ As
J \ 1 MT2/Anode
MT2/Anode —p

i

Ref Only \

MT1 / Cathode

MT2 / Anode
¢ Gate

Gate / Trigger
|« c

D

Inches ete
D e 0
| Inches | Millimeters a a
Dimension

Min Max Min Max A 0.175 4.45

0.320 0.340 8.13 8.64 B 0.542 0.582 13.77 14.78
B 0.190 4.83 C 0.167 0.207 4.24 5.26

0.795 0.850 20.19 21.59 D 0.355 0.395 9.02 10.03

TO-220Type 52 — R or L Package TO-220 Type 54 — R Package

Replaces Motorola Form 4, G.E. Type 4, RCA 6206

Mounting Tab
Common to
MT2/ Anode

for Non-isolated
R Package

<4-MT2/ Anode

v

at
’—V

MT1 / Cathode

Gate / Trigger
MT2 / Anode
MT1 / Cathode

>Iq
o ﬁw
N

Millimeters
Dimension
Dimension - =
A 0.169 0.189 4.29 4.80 | Min | Max |
B 0.040 0.060 1.02 1.52 A 0.040 0.070 1.02 1.78
© 0.250 6.35 B 0.500 12.70
D 0.110 0.170 2.79 4.32
Lead Form Dimensions 352 ©2008 Littelfuse, Inc.
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TO-220Type 55 — R or L Package TO-220Type 57 — R Package 2
(=)
Replaces G.E.Type 5 Similar to TO-66, Gate-Cathode Reversed g
Q
Mounting Tab .g
< Common to (]
MT2 / Anode b o]
for Non-isolated o
R Package <4— MT2/Anode Q
-
A-* T
T B
MT1 / Cathode —% B — l
MT2 / Anode <4—Gate —_
Gate / Trigger ‘
MT1/ Cathode <+ C —»
