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DESIGN SUPPORT

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 — |\Vlultiple forms,
from Metal Oxide Varistors
(MQVs) 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)

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—|\lost 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—Littclfuse 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.

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. SPA™ 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
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www.littelfuse.com for more information.
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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—[ull range including
surface mount, axial, glass or
ceramic, thin-film or Nano?®
style, fast-acting or SloBlo®,
MINI® and ATO® fuses.




Fuses

As the #1 circuit protection company in the world Littelfuse offers the largest
selection of fuses available, including surface mount, axial, glass or ceramic,
thin-film or Nano?® style, fast-acting or SloBlo®, MINI® and ATO® fuses.

In fact, many of our fuse products are the industry standard. Companies
across the globe rely on Littelfuse circuit protection solutions to enhance
the safety and reliability of their products, safeguard sensitive circuits and
protect critical business assets.

From popular consumer electronic devices like MP3 players, mobile phones
and digital cameras, to home appliances, telecom infrastructure equipment
and critical life saving medical equipment, Littelfuse has the right fuse
product for virtually any application.
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Data Sheets: Axial Lead and Cartridge Fuses

\Q\ PICO® / PICO II® Axial Lead Fuses 199-230 ; o
c O
S
3.6 x 10 mm Axial Lead Fuses 231-246 :' =
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For information about Littelfuse fuseholders,
automotive fuses and larger industrial fuses,
please visit www.littelfuse.com/catalogs

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
© 2009 Littelfuse, Inc.
' 1

Specifications are subject to change without notice. Revised: Jan 12, 2009



w4 Littelfuse

Expertise Applied | Answers Delivered

Data Sheet Index: Organized By Fuse Series

Series # Page # Series # Page # Series # Page # Series # Page #
154 93 259 343 369 163 453 57

154T 93 262 127 370 139 454 61
157 95 263 207 372 143 456 65
157T 99 265 223 373 147 458 69
159 103 266 223 374 151 459 107
202 15 267 223 382 1565 460 m
203 119 268 127 383 159 461 85
208 247 269 127 385 167 461E 89
209 251 272 131 388 333 464 77
213 273 273 131 391 171 465 81
215 285 274 131 392 175 466 29
216 281 275 203 395 179 467 41
217 265 276 203 396 183 468 37
218 269 278 131 397 187 471 21
219XA 277 279 131 398 191 472 215
224 255 303 135 399 195 473 219
225 255 312 313 429 33 477 309
229 259 313 317 435 45 481 345
230 258 314 321 437 17 482 347
232 289 315 317 438 21 501 25
233 297 316 227 443 73 505 337
234 301 318 313 446 123 874 231
235 293 322 325 447 123 875 235
239 305 324 321 448 49 876 239
242 341 325 329 449 58 877 243
251 199 326 329 451 57
253 199 332 325 452 61

To view current information about Littelfuse product series, visit
http://www.Littelfuse.com/Series/(Series #).html
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Data Sheet Index: Organized By Fuse Type and Size

Surface Mount Fuses

Low Profile Ceramic High Temperature Surface Mount Fuses

® [E» 437 series, 1206 Size, High Temperature, Fast-Acting, Lead-Free 17
® [E>» 438 series, 0603 Size, High Temperature, Fast-Acting, Lead-Free 21
® [@E» 501 series, 1206 Size, High Temperature, Fast-Acting, Lead-Free, High Current 25

Low Profile SlimLine™ Thin-Film Surface Mount Fuses

® 466 series, SlimLine™ 1206 Size, Very Fast-Acting, Lead-Free 29
® 429 series, SlimLine™ 1206 Size, High Current Very Fast-Acting, Lead-Free 33
® 468 series, SlimLine™ 1206 Size, Slo-Blo®, Lead-Free 37
® 467 series, SlimLine™ 0603 Size, Very Fast-Acting, Lead-Free 41
® 435 series, SlimLine™ 0402 Size, Very Fast-Acting, Lead-Free 45

NANO?® Surface Mount Fuses

448 series, NANO?® Very Fast-Acting, Lead-Free 49
449 series, NANO?® Slo-Blo®, Lead-Free 53
451/453 series, NANO?® Very Fast-Acting 57
452/454 series, NANO?® Slo-Blo® 61
@ [E> 456 series, NANO™® 65
@ [E» 458 series, NANO® 69
® [@E» 443 series, NANO2® 250V Time-Lag 73
464 series, NANO?® 250V UMF Fast-Acting 77
465 series, NANO?® 250V UMF Time-Lag 81
461 series, TeleLink® 85
[E» 461E series, Enhanced TeleLink® 89
[ED> 154/154T series, NANO2® OMNI-BLOK® Fuse and Holder 93
[E» 157 series, NANO2® OMNI-BLOK® Fuse and Holder 95
[E» 157T series, NANO2® OMNI-BLOK® Fuse and Holder 99
> 159 series, NANO2® OMNI-BLOK® Fuse and Holder 103

Other (Leaded surface mount and through hole fuses)

459 series, PICO® leaded surface mount fuse 107
460 series, PICO® leaded surface mount fuse 1M
202 series, FLAT-PAK® leaded surface mount fuse, Fast-Acting 115
203 series, FLAT-PAK® leaded surface mount fuse, Slo-Blo® 119
446 series leaded surface mount fuse / 447 series leaded through hole fuse, Fast-Acting 123

> Section continued on next page.
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Data Sheet Index: Organized By Fuse Type and Size coninued from previous page)

Radial Lead Fuses

Micro / TR-3 Fuses

262/268/269 Series, MICRO™ Very Fast-Acting Fuse (High-Reliability) 127

272/273/274/278/279 Series, MICRO™ Very Fast-Acting Fuse 131
® 303 Series, TR-3°%, 50A@125V, Fast-Acting 135
TR-5 Fuses
® 370 Series, TR-5%, 36A@250V, Fast-Acting 139
® 372 Series, TR-5%, 35A@250V, Time-Lag 143
® 373 Series, TR-5, 50A@250V, Fast-Acting 147
® 374 Series, TR-5%, 50A@250V, Time-Lag 151
® 382 Series, TR-5%, 100A@250V, Time-Lag Extended Breaking Capacity 155
® [E> 383 Series, TR-5°, 50A@300V, Time-Lag 159
TE-5 Fuses
® [@E> 369 Series, TE-5%, 50A@300V, Time-Lag 163
® 385 Series, TE-5%, 50A@125V, Time-Lag 167
@ 391 Series, TE-5®, 50A@65V, Fast-Acting 171
(2) 392 Series, TE-5°, 26A@250V, Time-Lag 175
® 395 Series, TE-5%, 100A@125V, Fast-Acting 179
® 396 Series, TE-5®, 100A@ 125V, Time-Lag 183
® 397 Series, TE-5%, 50A@125V, Time-Lag 187
® 398 Series, TE-5°, 50A@65V, Medium Time-Lag 191
® 399 Series, TE-5°, 50A@65V, Time-Lag 195

Axial Lead and Cartridge Fuses

PICO® & PICO II® Axial Lead Fuses

251/253 Series, PICO® II, Very Fast-Acting Fuse 199
[RoHs] 275/276 Series, PICO®, Very Fast-Acting Fuse 203
263 Series, PICO® I 250 Volt, Very Fast-Acting Fuse 207
471 Series, PICO® II, Time-Lag Fuse 211
472 Series, PICO® |I, Time-Lag Fuse 215
473 Series, PICO® Il, Slo-Blo® Fuse 219
265/266/267 Series, PICO®, Very Fast-Acting Fuse (High-Reliability) 223
316 Series, PICO® Il, Very Fast-Acting Fuse 227
3.6 x 10 mm Cartridge and Axial Lead Fuses

® [E> 874 Series,Fast-Acting 231
® @ 875 Series,Slo-Blo® 235
® [E> 876 Series,Fast-Acting 239
@® [@E> 877 Series,Slo-Blo® 243

Section continued on next pag

> e.
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Axial Lead and Cartridge Fuses (Continued from previous page)

4.5 x 14.5 mm (2AG) Catridge and Axial Lead Fuses

® 208 Series, UL Standard, 350V, Fast-Acting 247
® 209 Series, UL Standard, 350V, Time-Lag 251
@ 224/225 Series, UL Standard, Fast-Acting (Wider Amperage Range) 255
® 229/230 Series, UL Standard, Time-Lag (Wider Amperage Range)/Indicating 259

5 x 20 mm Cartridge and Axial Lead Fuses

@ 217 Series, |IEC Standard, Low Breaking Capacity ,(<100A, Glass), 250V Fast-Acting 265
® 218 Series, IEC Standard, Low Breaking Capacity,(<100A, Glass), 250V Time-Lag 269
® 213 Series, IEC Standard, Low Breaking Capacity, (<100A, Glass), 250V Time-Lag, Surge Withstand 273
@ 219XA Series, IEC Standard, Low Breaking Capacity, (<100A, Glass), 250V Time-Lag, High 1%t 277
@ 216 Series, IEC Standard, 250V, High Braking Capacity, (1500A, Ceramic) Fast-Acting 281
@ 215 Series, IEC Standard, 250V, High Braking Capacity (1500A, Ceramic) Time-Lag, Surge Withstand 285
® 232 Series, Japanese Standard, 250V, Medium-Acting 289
® 235 Series, UL Standard, 125V (10KA), Fast-Acting 293
® 233 Series, UL Standard, 125V (10KA), Medium-Acting 297
® 234 Series, UL Standard, 250V, Medium-Acting 301
® 239 Series, UL Standard, 125V (10KA) or 250V (<100A), Time-Lag 305
® D> 477 Series, IEC Standard, 400Vdc/500Vac, Time-Lag 309

6.3 x 32 mm (3AG/3AB) Cartridge and Axial Lead Fuses

® 312/318 Series, (UL Standard, Glass) Fast-Acting 313
® 313/315 Series, (UL Standard, Glass) Time-Lag 317
® 314/324 Series, (UL Standard, Ceramic, Higher Braking Capacity) Fast-Acting 321
® 322 Series, (UL Standard, Ceramic, Higher Breaking Capacity) Very Fast-Acting 325
® 325/326 Series, (UL Standard, Ceramic, Higher Breaking Capacity) Time-Lag 329
® 388 Series, (Glass) METI B Fuse 333
® @ 505 Series, (UL Standard, Ceramic) Fast-Acting 337
242 Series Barrier Network Fuse 341
259 Series Safe-T-Plus Fuse 343

481 Series Alarm Indicating Fuse 345

482 Series Alarm Indicating Fuseholder 347

To view current information about Littelfuse product series, visit
http://www.Littelfuse.com/Series/(Series #).html
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Fuse Characteristics, Terms and Consideration Factors

The purpose of this introductory section is to promote
a better understanding of both fuses and common
application details within circuit design.

The fuses to be considered are current sensitive devices
designed to serve as the intentional weak link in the
electrical circuit. Their function is to provide protection of
discrete components, or of complete circuits, by reliably
melting under current overload conditions. This section
will cover some important facts about fuses, selection
considerations and standards.

The application guidelines and product data in this guide
are intended to provide technical information that will

help with application design. The fuse parameters and
application concepts presented should be well understood
in order to properly select a fuse for a given application.

Since these are only a few of the contributing parameters,
application testing is strongly recommended and should be
used to verify performance in the circuit / application.

Littelfuse reserves the right to make changes in product
design, processes, manufacturing location and information
without notice. For current Littelfuse product infomation,
please visit our web site at www.littelfuse.com.

AMBIENT TEMPERATURE: Refers to the temperature

of the air immediately surrounding the fuse and is not to
be confused with “room temperature.” The fuse ambient
temperature is appreciably higher in many cases, because
it is enclosed (as in a panel mount fuseholder) or mounted
near other heat producing components, such as resistors,
transformers, etc.

BREAKING CAPACITY: Also known as interrupting rating
or short circuit rating, this is the maximum approved
current which the fuse can safely break at rated voltage.
Please refer to the interrupting rating definition of this
section for additional information.

CURRENT RATING: The nominal amperage value of the
fuse. It is established by the manufacturer as a value of
current which the fuse can carry, based on a controlled set
of test conditions (See RERATING).

Catalog Fuse part numbers include series identification and
amperage ratings. Refer to the FUSE SELECTION GUIDE
section for guidance on making the proper choice.

RERATING: For 25°C ambient temperatures, it is
recommended that fuses be operated at no more than
75% of the nominal current rating established using the
controlled test conditions. These test conditions are part of
UL/CSA/ANCE (Mexico) 248-14 “Fuses for Supplementary
Overcurrent Protection,” whose primary objective is

to specify common test standards necessary for the
continued control of manufactured items intended for

Revised: Jan 12, 2009
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protection against fire, etc. Some common variations of
these standards include: fully enclosed fuseholders, high
contact resistances, air movement, transient spikes, and
changes in connecting cablesize (diameter and length).
Fuses are essentially temperature-sensitive devices. Even
small variations from the controlled test conditions can
greatly affect the predicted life of a fuse when it is loaded
to its nominal value, usually expressed as 100% of rating.

The circuit design engineer should clearly understand
that the purpose of these controlled test conditions is to
enable fuse manufacturers to maintain unified performance
standards for their products, and he must account for
the variable conditions of his application. To compensate
for these variables, the circuit design engineer who is
designing for trouble-free, long-life fuse protection in his
equipment generally loads his fuse not more than 75%
of the nominal rating listed by the manufacturer,keeping
in mind that overload and short circuit protection must be
adequately provided for.

The fuses under discussion are temperature-sensitive
devices whose ratings have been established in a 25°C
ambient. The fuse temperature generated by the current
passing through the fuse increases or decreases with
ambient temperature change.

The ambient temperature chart in the FUSE SELECTION
GUIDE section illustrates the effect that ambient
temperature has on the nominal current rating of a fuse.
Most traditional Slo-Blo® Fuse designs use lower melting
temperature materials and are, therefore, more sensitive to
ambient temperature changes.

DIMENSIONS: Unless otherwise specified, dimensions
are in inches.

The fuses in this catalog range in size from the approx.
0402 chip size (.041"L x .020"W x .012"H) up to the 5
AG, also commonly known as a”"MIDGET" fuse (13/32"
Dia. x 11/2" Length). As new products were developed
throughout the years, fuse sizes evolved to fill the various
electrical circuit protection needs.

The first fuses were simple, open-wire devices, followed
in the 1890's by Edison’s enclosure of thin wire in a lamp
base to make the first plug fuse. By 1904, Underwriters
Laboratories had established size and rating specifications
to meet safety standards. The renewable type fuses and
automotive fuses appeared in 1914, and in 1927 Littelfuse
started making very low amperage fuses for the budding
electronics industry.

The fuse sizes in following chart began with the early
“"Automobile Glass” fuses, thus the term "AG" The
numbers were applied chronologically as different
manufacturers started making a new size: “3AG," for
example, was the third size placed on the market. Other
non-glass fuse sizes and constructions were determined
by functional re%uirements, but they still retained the

© 2009 Littelfuse, Inc.
Specifications are subject to change without notice.
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length or diameter dimensions of the glass fuses. Their
designation was modified to AB in place of AG, indicating
that the outer tube was constructed from Bakelite, fibre,
ceramic, or a similar material other than glass. The largest
size fuse shown in the chart is the 5AG, or “"MIDGET"

a name adopted from its use by the electrical industry
and the National Electrical Code range which normally
recognizes fuses of 9/16"” x 2" as the smallest standard
fuse in use.

FUSE SIZES

SIZE DIAMETER (Inches) LENGTH (Inches)

1AG /4 .250 5/8 .625
2AG - 177 - .588
3AG 1/4 .250 11/4 1.25
AAG 9/32 .281 11/4 1.25
bAG 13/32 .406 1172 1.50
7AG 1/4 .250 7/8 .875
8AG 1/4 .250 1 1

TOLERANCES: The dimensions shown in this catalog
are nominal. Unless otherwise specified, tolerances are
applied as follows. Tolerances do not apply to lead lengths:

H+

.010" for dimensions to 2 decimal places.

H

.005" for dimensions to 3 decimal places.

Contact Littelfuse should you have questions regarding
metric system and fractional tolerances.

FUSE CHARACTERISTICS: This characteristic of a fuse
design refers to how rapidly it responds to various current
overloads. Fuse characteristics can be classified into three
general categories: very fast-acting, fast-acting, or Slo-Blo®
Fuse. The distinguishing feature of Slo-Blo® fuses is that
these fuses have additional thermal inertia designed to
tolerate normal initial or start-up overload pulses.

FUSE CONSTRUCTION: Internal construction may vary
depending on ampere rating. Fuse photos in this catalog
show typical construction of a particular ampere rating
within the fuse series.

FUSEHOLDERS: In many applications, fuses are
installed in fuseholders. These fuses and their associated
fuseholders are not intended for operation as a “switch”
for turning power “on” and “off

INTERRUPTING RATING: Also known as breaking
capacity or short circuit rating, the interrupting rating is

the maximum approved current which the fuse can safely
interrupt at rated voltage. During a fault or short circuit
condition, a fuse may receive an instantaneous overload
current many times greater than its normal operating
current. Safe operation requires that the fuse remain intact
(no explosion or body rupture) and clear the circuit.

Interrupting ratings may vary with fuse design and range
from 35 amperes for some 250VAC metric size (5 x 20mm)
fuses up to 200,000 amperes for the 600VAC KLK series.

Information on other fuse series can be obtained from the
Littelfuse

Fuses listed in accordance with UL/CSA/ANCE 248 are
required to have an interrupting rating of 10,000 amperes
at 125V, with some exceptions (See STANDARDS section)
which, in many applications, provides a safety factor far in
excess of the short circuit currents available.

NUISANCE OPENING: Nuisance opening is most often
caused by an incomplete analysis of the circuit under
consideration.

Of all the “Selection Factors” listed in the FUSE
SELECTION GUIDE, special attention must be given
to items 1, 3, and 6, namely, normal operating current,
ambient temperature, and pulses.

For example, one prevalent cause of nuisance opening in
conventional power supplies is the failure to adequately
consider the fuse’'s nominal melting 1%t rating. The fuse
cannot be selected solely on the basis of normal operating
current and ambient temperature. In this application, the
fuse’s nominal melting It rating must also meet the inrush
current requirements created by the input capacitor of the
power supply’s smoothing filter.

The procedure for converting various waveforms into 1%t
circuit demand is given in the FUSE SELECTION GUIDE.
For trouble -free, long-life fuse protection, it is good design
practice to select a fuse such that the |%t of the waveform
is no more than 20% of the nominal melting It rating of
the fuse. Refer to the section on PULSES in the FUSE
SELECTION GUIDE.

RESISTANCE: The resistance of a fuse is usually an
insignificant part of the total circuit resistance. Since the
resistance of fractional amperage fuses can be several
ohms, this fact should be considered when using them
in low-voltage circuits. Actual values can be obtained by
contacting Littelfuse.

Most fuses are manufactured from materials which have
positive temperature coefficients, and, therefore, it is
common to refer to cold resistance and hot resistance
(voltage drop at rated current), with actual operation being
somewhere in between.

Cold resistance is the resistance obtained using a
measuring current of no more than 10% of the fuse’s
nominal rated current. Values shown in this publication for
cold resistance are nominal and representative. The factory
should be consulted if this parameter is critical to the
design analysis.

Hot resistance is the resistance calculated from the
stabilized voltage drop across the fuse, with current equal
to the nominal rated current flowing through it. Resistance
data on all Littelfuse products are available on request.
Fuses can be supplied to specified controlled resistance
tolerances at additional cost.
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SOLDERING RECOMMENDATIONS: Since most fuse
constructions incorporate soldered connections, caution
should be used when installing those fuses intended to
be soldered in place. The application of excessive heat can
reflow the solder within the fuse and change its rating.
Fuses are heat-sensitive components similar to semi-
conductors, and the use of heat sinks during soldering is
often recommended.

Soldering

260
© 210
o
=2
]
|
3188
£ Pre-Heat .
o Cooling
|_

30-90 sec. 10-20 sec.| 120 sec.

Lead-Free Soldering Parameters (most instances):
Wave Solder — 260°C, 10 seconds max
Reflow Solder — 260°C, 30 seconds max

TEST SAMPLING PLAN: Because compliance with certain
specifications requires destructive testing, these tests are
selected on a statistical basis for each lot manufactured.

TIME-CURRENT CURVE: The graphical presentation of
the fusing characteristic, time-current curves are generally
average curves which are presented as a design aid but
are not generally considered part of the fuse specification.
Time-current curves are extremely useful in defining

a fuse, since fuses with the same current rating can

be represented by considerably different time-current
curves. The fuse specification typically will include a life
requirement at 100% of rating and maximum opening
times at overload points (usually 135% and 200% of rating
depending on fuse standard characteristics). A time-current
curve represents average data for the design; how ever,
there may be some differences in the values for any one
given production lot. Samples should be tested to verify
performance, once the fuse has been selected.

UNDERWRITERS LABORATORIES: Reference to “Listed
by Underwriters Laboratories” signifies that the fuses
meet the requirements of UL/CSA/ANCE 248-14 "“Fuses
for Supplementary Overcurrent Protection” Some 32

volt fuses (automotive) in this catalog are listed under

UL Standard 275. Reference to “Recognized under the
Component Program of Underwriters Laboratories”
signifies that the item is recognized under the component
program of Underwriters Laboratories and application
approval is required.

Revised: Jan 12, 2009
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VOLTAGE RATING: The voltage rating, as marked on a
fuse, indicates that the fuse can be relied upon to safely
interrupt its rated short circuit current in a circuit where the
voltage is equal to, or less than, its rated voltage.

This system of voltage rating is covered by N.E.C.
regulations and is a requirement of Underwriters
Laboratories as a protection against fire risk. The standard
voltage ratings used by fuse manufacturers for most small-
dimension and midget fuses are 32, 63, 125, 250 and 600.

In electronic equipment with relatively low output power
supplies, with circuit impedance limiting short circuit
currents to values of less than ten times the current rating
of the fuse, it is common practice to specify fuses with
125 or 250 volt ratings for secondary circuit protection of
500 volts or higher.

As mentioned previously (See RERATING), fuses are
sensitive to changes in current, not voltage, maintaining
their “status quo” at any voltage up to the maximum rating
of the fuse. It is not until the fuse element melts and
arcing occurs that the circuit voltage and available power
become an issue. The safe interruption of the circuit, as it
relates to circuit voltage and available power, is discussed
in the section on INTERRUPTING RATING.

To summarize, a fuse may be used at any voltage that is
less than its voltage rating without detriment to its fusing
characteristics. Please contact the factory for applications
at voltages greater than the voltage rating.

DERIVATION OF NOMINAL MELTING It: Laboratory
tests are conducted on each fuse design to determine the
amount of energy required to melt the fusing element. This
energy is described as nominal melting 1?t and is expressed
as "Ampere Squared Seconds” (A? Sec.).

A pulse of current is applied to the fuse, and a time
measurement is taken for melting to occur. If melting
does not occur within a short duration of about 8
milliseconds (0.008 seconds) or less, the level of pulse
current is increased. This test procedure is repeated until
melting of the fuse element is confined to within about 8
milliseconds.

The purpose of this procedure is to assure that the heat
created has insufficient time to thermally conduct away
from the fuse element. That is, all of the heat energy (I?t)
is used, to cause melting. Once the measurements of
current (I) and time (t) are determined, it is a simple matter
to calculate melting 12t. When the melting phase reaches
completion, an electrical arc occurs immediately prior to
the “opening” of the fuse element.

Clearing 12t = Melting I?t + arcing 1%t

The nominal It values given in this publication pertain to
the melting phase portion of the “clearing” or “opening"”
Alternatively the time can be measured at 10 times of the
rated current and the I?t value is calculated like above.
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Fuse Selection Guide

The application guidelines and product data in this guide
are intended to provide technical information that will help
with application design. Since these are only a few of the
contributing parameters, application testing is strongly
recommended and should be used to verify performance in
the circuit/application.

Many of the factors involved with fuse selection are listed
below. For additional assistance with choosing fuses
appropriate to you requirements, contact your Littelfuse
products reprentative.:

Selection Factors

1. Normal operating current

2. Application voltage (AC or DC)
3. Ambient temperature
4

. Overload current and length of time in which the
fuse must open

o

Maximum available fault current

6. Pulses, Surge Currents, Inrush Currents, Start-up
Currents, and Circuit Transients

7. Physical size limitations, such as length, diameter,
or height

8. Agency Approvals required, such as UL, CSA, VDE,
METI, MITI or Military

9. Fuse features (mounting type/form factor, ease of
removal, axial leads, visual indication, etc.)

10. Fuseholder features, if applicable and associated
rerating (clips, mounting block, panel mount, PC
board mount, R.Fl. shielded, etc.)

11. Application testing and verification prior to
production

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650
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1. NORMAL OPERATING CURRENT: The current rating
of a fuse is typically derated 25% for operation at 25°C to
avoid nuisance blowing. For example, a fuse with a current
rating of 10A is not usually recommended for operation at
more than 75A in a 25°C ambient. For additional details,
see RERATING in the previous section and AMBIENT
TEMPERATURE below.

2. APPLICATION VOLTAGE: The voltage rating of the
fuse must be equal to, or greater than, the available circuit
voltage. For exceptions, see VOLTAGE RATING.

3. AMBIENT TEMPERATURE: The current carrying
capacity tests of fuses are performed at 25°C and will be
affected by changes in ambient temperature. The higher
the ambient temperature, the hotter the fuse will operate,
and the shorter its life. Conversely, operating at a lower
temperature will prolong fuse life. A fuse also runs hotter
as the normal operating current approaches or exceeds the
rating of the selected fuse. Practical experience indicates
fuses at room temperature should last indefinitely, if
operated at no more than 75% of catalog fuse rating.

Ambient temperature effects are in addition to the normal
re-rating, see example. Example: Given a normal operating
current of 2.25 amperes in an application using a 229
series fuse at room temperature, then:

Normal Operating Current
0.75

Catalog Fuse Rating =
- Or -

2.25 Amperes
——— =3 Amp Fuse (at 25°C)

0.75

This charts shows typical ambient temperature effects on

current carrying capacity of Littelfuse products. For specific
re-rating information, please consult the product data sheet
(www.littelfuse.com) or contact a Littelfuse representative.

140 ¢ I
120 A }
——]
B — |
“\_ \E
[} . —
z‘°°—————-"-—§t§‘—§———"'-——
E I e
b I B
S
= I
z
w
g [
ui A
a g 25|'C
40
| c
-60C -40C -20C 0C 20C 40C 60C 80°C 100C 120C
76°F -40°F -4°F 32°F 68°F 104°F  140°F 176°F 212°F  248°F
AMBIENT TEMPERATURE

Curve A: Thin-Film Fuses and 313 Series (.010 to .150A)

Curve B: FLAT-PAK®, TeleLink®, Nano?®, PICO®, Blade
Terminal and other leaded and catridge fuses

Curve C: Resettable PTC's o
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4. OVERLOAD CURRENT CONDITION: The current level
for which protection is required. Fault conditions may be
specified, either in terms of current or, in terms of both
current and maximum time the fault can be tolerated
before damage occurs. Time-current curves should be
consulted to try to match the fuse characteristic to the
circuit needs, while keeping in mind that the curves are
based on average data.

5. MAXIMUM FAULT CURRENT: The Interrupting Rating
of a fuse must meet or exceed the Maximum Fault Current
of the circuit.

6. PULSES: The general term “pulses” is used in this
context to describe the broad category of wave shapes
referred to as “surge currents’ “start-up currents’ “inrush
currents’, and “transients” Electrical pulse conditions can
vary considerably from one application to another. Different
fuse constructions may not react the same to a given

pulse condition. Electrical pulses produce thermal cycling
and possible mechanical fatigue that could affect the life

of the fuse. Initial or start-up pulses are normal for some
applications and require the characteristic of a Slo-Blo®
fuse. Slo-Blo® fuses incorporate a thermal delay design

to enable them to survive normal start-up pulses and still
provide protection against prolonged overloads. The start-
up pulse should be defined and then compared to the time-
current curve and 12t rating for the fuse. Application testing
is recommended to establish the ability of the fuse design
to withstand the pulse conditions.

Nominal melting 1%t is a measure of the energy required
to melt the fusing element and is expressed as "Ampere
Squared Seconds” (A% Sec.). This nominal melting I,

and the energy it represents (within a time duration of

8 milliseconds [0.008 second] or less and 1 millisecond
[0.001 secondl]or less for thin film fuses), is a value that is
constant for each different fusing element. Because every
fuse type and rating, as well as its corresponding part
number, has a different fusing element, it is necessary to
determine the 12t for each. This I?t value is a parameter of
the fuse itself and is controlled by the element material
and the configuration of the fuse element. In addition

to selecting fuses on the basis of “Normal Operating
Currents’ “Rerating’ and "Ambient Temperature” as
discussed earlier, it is also necessary to apply the It
design approach. This nominal melting I?t is not only a
constant value for each fuse element design, but it is also
independent of temperature and voltage. Most often, the
nominal melting 1>t method of fuse selection is applied to
those applications in which the fuse must sustain large
current pulses of a short duration. These high-energy
currents are common in many applications and are critical
to the design analysis.

The following example should assist in providing a better
understanding of the application of I%t.

Revised: Jan 12, 2009
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EXAMPLE: Select a 125V, very fast-acting PICO®II fuse that
is capable of withstanding 100,000 pulses of current (I) of
the pulse waveform shown in Figure 1.

The normal operating current is 0.75 ampere at an ambient
temperature of 25°C.

Step 17— Refer to Chart 1 and select the appropriate
pulsewaveform, which is waveform (E) in this example.
Place the applicable value for peak pulse current (ip) and
time (t) into the corresponding formula for waveshape (E),
and calculate the result, as shown:

(i) 2t

1
Pt=— (i) = 12t =
5 " P

1
5
1

= x 82x.004 = 0.0512 A% Sec.

This value is referred to as the “Pulse 17"

Step 2 — Determine the required value of Nominal Melting
12t by referring to Chart 2. A figure of 22% is shown in
Chart Il for 100,000 occurrences of the Pulse I?t calculated
in Step 1. This Pulse 12t is converted to its required value of
Nominal Melting It as follows:

Nom. Melt It = Pulse 1°t/.22
0.0512/.22 = 0.2327 A? Sec.

Step 3 — Examine the 1t rating data for the PICO® Il, 125V,
very fast-acting fuse. The part number 251001, 1 ampere
design is rated at 0.256 A? Sec., which is the minimum
fuse rating that will accommodate the 0.2327 A? Sec.
value calculated in Step 2. This 1 ampere fuse will also
accommodate the specified 0.75 ampere normal operating
current, when a 25% derating factor is applied to the 1
ampere rating, as previously described.

7. PHYSICAL SIZE LIMITATIONS: Please refer to the
product dimensions presented in current Littelfuse product
data sheets for specific information.

8. AGENCY APPROVALS: For background information
about common standards, please consult the STANDARDS
section of this guide or visit our Design Support web

site (http://www.littelfuse.com/design-support.html).

For specific agency approval information for each Littelfuse
product, please refer to the data sheets within this catalog
and information presented on www.littelfuse.com. As
agency approvals and standards may change, please rely
on the information presented on www.littelfuse.com as
current information.

9. FUSE FEATURES: Please consult the specific product

features presented within this catalog and on our web site
(http://www.littelfuse.com). For additional information and

support contact your Littelfuse product representative.
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FIGURE 1
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10. FUSEHOLDER FEATURES AND RERATING: For
information about the range of Littelfuse fuseholders and
specific features and characteristics, please consult with
a Littelfuse products representative or visit our web site
(http://www.littelfuse.com).

For 25°C ambient temperatures, it is recommended that
fuseholders be operated at no more than 60% of the
nominal current rating established using the controlled test
conditions specified by Underwriters Laboratories. The
primary objective of these UL test conditions is to specify
common test standards necessary for the continued
control of manufactured items intended for protection
against fire, etc. A copper dummy fuse is inserted in

the fuseholder by Underwriters Laboratories, and then
the current is increased until a certain temperature rise
occurs. The majority of the heat is produced by the contact
resistance of the fuseholder clips. This value of current

is considered to be the rated current of the fuseholder,
expressed as 100% of rating. Some of the more common,
everyday applications may differ from these UL test
conditions as follows: fully enclosed fuseholders, high
contact resistance,air movement, transient spikes, and
changes in connecting cable size (diameter and length).
Even small variations from the controlled test conditions
can greatly affect the ratings of the fuse-holder. For

this reason, it is recommended that fuseholders be
derated by 40% (operated at no more than 60% of the
nominal current rating established using the Underwriter
Laboratories test conditions, as previously stated).

11. TESTING: The factors presented here should be
considered in selecting a fuse for a given application. The
next step is to verify the selection by requesting samples
for testing in the actual circuit. Before evaluating the
samples, make sure the fuse is properly mounted with
good electrical connections, using adequately sized wires
or traces. The testing should include life tests under normal
conditions and overload tests Under fault conditions, to

© 2009 Littelfuse, Inc.
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CHART 1

FORMULAS

e

i =ikt
Pt=(1/3)7 + i, + 1,2t

¢ b i=isint
f=t—| Pt=01/2)i7t
D jl_pk 12t = (1/3) ipz’[

T
e

— i=kt? ORi =i (1-kt) 2
e Lo L Pt=(1/5)i2t
- i=ie™
F i )i
N~ Pt=(1/2)i? 1
[+t
CHART 2

PULSE CYCLE WITHSTAND CAPABILITY

100,000 Pulses Pulse It = 22% of Nominal Melting 1%t

10,000 Pulses Pulse 12t = 29% of Nominal Melting 17t

1,000 Pulses Pulse 1?2t = 38% of Nominal Melting It
100 Pulses Pulse 1?2t = 48% of Nominal Melting It
100000

\

\
\
\

10000 \

L ¥
A\

1000

-]
,-/

Number of Pulses

\
\

100 \

10%

100%
Pulse I’t / Average Melting I’t

Note: Adequate time (10 seconds) must exist between pulse events
to allow heat from the previous event to dissipate.
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Standards

Littelfuse is at your service to help solve your electrical
protection problems. When contacting Littelfuse sales
engineers, please have all the requirements of your
applications available. Requests for quotes or assistance
in designing or selecting special types of circuit protection
components for your particular applications are also
welcome. In the absence of special requirements,
Littelfuse reserves the right to make appropriate changes
in design, process, and manufacturing location without
prior notice.

Fuse ratings and other performance criteria are evaluated
under laboratory conditions and acceptance criteria, as
defined in one or more of the various fuse standards. It is
important to understand these standards so that the fuse
can be properly applied to circuit protection applications.

UL/CSA/ANCE (Mexico) 248-14 FUSES FOR
SUPPLEMENTARY OVERCURRENT PROTECTION (600 Volts,

Maximum) (Previously UL 198G and CSA C22.2, No. 59)

@ UL LISTED

A UL Listed fuse meets all the requirements of the UL/
CSA/ANCE 248-14 Standard. Following are some of the
requirements. UL ampere rating tests are conducted at
100%, 135%, and 200% of rated current. The fuse must
carry 100% of its ampere rating and must stabilize at a
temperature that does not exceed a 75°C rise.

The fuse must open at 135% of rated current within one
hour. It also must open at 200% of rated current within 2
minutes for 0-30 ampere ratings and 4 minutes for 35-60
ampere ratings.

The interrupting rating of a UL Listed fuse is 10,000
amperes AC minimum at 125 volts. Fuses rated at 250
volts may be listed as interrupting 10,000 amperes at 125
volts and, at least, the minimum values shown below at
250 volts.

Ampere Rating of | Interrupting Rating

Voltage Rating

Fuse In Amperes

0to1 35 250 VAC
1.1t03.5 100 250 VAC
3.6to 10 200 250 VAC
0.1to 15 750 250 VAC
15.1 to 30 1500 250 VAC

A Recognized Under the Component Program of
Underwriters Laboratories

The Recognized Components Program of UL is different
from UL Listing. UL will test a fuse to a specification
requested by the manufacturer. The test points can be
different from the UL Listed requirements if the fuse

has been designed for a specific application. Application
approval is required by UL for fuses recognized under the
Component Program.

Revised: Jan 12, 2009
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UL 275 AUTOMOTIVE GLASS TUBE FUSES (32 Volts)
@ UL LISTED

UL ampere ratings tests are conducted at 110%, 135%,
and 200%. Interrupting rating tests are not required.

@ CSA Certification

CSA Certification in Canada is equivalent to UL Listing in
the United States.

@. The Component Acceptance Program of CSA is

equivalent to the Recognition Program at UL.

METI (Japan Ministry of Economy, Trade and Industry)

METI APPROVAL

METI® approval in Japan is similar to UL Recognition in the
United States.

METI® has its own design standard and characteristics.

INTERNATIONAL ELECTROTECHNICAL
COMMISSION (IEC)

Publication 60127 Parts 1, 2, 3, 4, 6

The IEC organization is different from UL and CSA, since
|IEC only writes specifications and does not certify. UL
and CSA write the specifications, and are responsible for
testing and certification.

Certification to IEC specifications are given by such
organizations as SEMKO (Swedish Institute of Testing

and Approvals of Electrical Equipment)®, BSI (British
Standards Institute)  and VDE (German Standard Insitute)
«®%, as well as UL and CSA.

|EC Publication 60127 defines three breaking capacity
levels (interrupting rating). Low breaking capacity fuses
must pass a test of 35 amperes or ten times rated current,
whichever is greater, while enhanced breaking capacity
fuses must pass a test of 150 amperes and high breaking
capacity fuses must pass a test of 1500 amperes.

60127 Part 2

Sheet 1 —Type F Quick Acting, High Breaking Capacity
Sheet 2 —Type F Quick Acting, Low Breaking Capacity
Sheet 3 —Type T Time Lag, Low Breaking Capacity
Sheet 4 — Style Fuses 1/4 x 1 1/4

Sheet 5 —Type T Time Lag, High Breaking Capacity
Sheet 6 —Type T Time Lag, Enhanced Breaking Capacity

The letters ‘F"and ‘T’ represent the time-current
characteristic of the fast-acting and time delay fuses. One
of these letters will be marked on the end cap of the fuse.
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UL/CSA/ANCE (Mexico) 248-14 vs. IEC 60127 Part 2
FUSE OPENING TIMES vs. METI/MITI®

Percent of| UL& CSA |IEC TYPEF[IEC TYPEF|IEC TYPET|IEC TYPET| METI/MITI

Rating |STD 248-14 Sheet 1 (*) | Sheet 2 (*) [ Sheet 3 (*) [ Sheet 5 (*)

110 4Hr.Min. — — — —
130 — — — — — THr.Min.
60 Minutes
135 Max. — — — —
150 _ 60 Minutes | 60 Minutes [ 60 Minutes | 60 Minutes
Max. Max. Max. Max.
160 — — — — — 1Hr.Max.
2 Minutes 2 Minutes
200 Max. o - o o Max.
210 _ |30 Minutes | 30 Minutes | 2 Minutes | 30 Minutes
Max. Max. Max. Max.

(*) Note: The IEC Specification is written up to 10.0A. Any
components above these ratings are not recognized by
the IEC (although the fuses may have similar opening
characteristics).

IEC also has opening time requirements at 275%, 400%
and 1000%; however, the chart is used to show that
fuses with the same ampere rating made to different
specifications are not interchangeable. According to the
IEC 60127 Standard, a one ampere-rated fuse can be
operated at one ampere. A one ampere-rated fuse made
to UL/CSA/ANCE 248-14 should not be operated at more
than .75 ampere (25% derated — See RERATING section
of FUSEOLOGY).

METI® does not differentiate between fast acting and time
delay characteristics.

Publication IEC 60127-4 (Universal Modular Fuse-Links

[UMF])

This part of IEC 60127-4 covers both PCB through-hole
and surface mount fuses. This standard covers fuses rated
32, 63, 125, and 250 volts. This standard will be accepted
by UL/CSA making it the first global fuse standard. This
specification uses different fusing gates than IEC 60127-2;
the gates used here are 125%, 200%, and 1000%.

The fuses must not open in less than one hour at 125%
of rated current and open within two minutes at 200% of
rated current. The 1000% overload is used to determine
the fuse characteristic. The opening time for each rating is
listed below.

Type FF : Less than 0.001 sec.
Type F : From 0.001 - 0.01 sec.
TypeT : From 0.01-0.1 sec.
TypeTT : From 0.1 - 1.00 sec.

These characteristics correlate to the terminology used in
IEC 60127-1.

Breaking capacity (interrupting rating) varies based on
voltage rating. Parts rated at 32 & 63 volts must pass a

is greater. Parts rated at 125 volts must pass a test of 50
amperes or ten times rated current, whichever is greater.
Parts rated at 250 volts are further defined as either low,
intermediate or high breaking. The low breaking capacity
fuses must pass a test of 100 amperes rated current, while
intermediate breaking capacity fuses must pass a test of
500 amperes and high breaking capacity fuses must pass a
test of 1500 amperes.

MILITARY/FEDERAL STANDARDS

MIL-PRF-15160 and MIL-PRF-23419

These specifications govern the construction and
performance of fuses suitable primarily for military
electronic applications.

MIL-PRF-19207

This specification governs the construction and
performance of fuseholders suitable for military
applications.

DSSC Drawing #87108

This drawing governs the construction and performance
of .177" x .570" (2AG size) cartridge fuses and axial lead
versions suitable for military applications. DSSC #87108
designation is included in the fuse end cap marking.

FEDERAL SPECIFICATION W-F-1814

This specification governs the construction and
performance of fuses with high interrupting ratings that are
approved for federal applications. Fuses approved to these
specifications are on the Federal Qualified Products List.

test of 35 amperes or ten times rated current, whichever
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Write to the following agencies for additional information
on standards, approvals, or copies of the specifications.

Underwriters Laboratories Inc. (UL)
333 Pfingsten Road

Northbrook, lllinois, USA

60062-2096

Canadian Standards Association (CSA)
5060 Spectrum Way, Suite 100
Mississauga, Ontario, Canada

L4W BN6

International Electrotechnical Commission (IEC)
3, Rue de Varembe

1211 Geneva 20

Switzerland

Naval Publications and Military StandardsForm
Center (for Military and Federal Standards)
5801 Tabor Avenue

Philadelphia, Pennsylvania, USA

19120

Defense Supply Center Columbus (DSCC)
3990 East Broad Street

Columbus, Ohio, USA

43218-3990

Ministry of Economy Trade and Industry (METI)
1-3-1 Kasumigaseki

Chiyouda-ku

Tokyo 100-8901, Japan

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Packaging and Part Numbering

Littelfuse Fuse Products Traditional Part Numbering System

OXXX XXXX X X XXXIXXX

Options Codes *
Packaging Type *  RT1 Reel and Tape, 2.062in (52.4mm| lead spacing
Product Series Code i i * A Ammo packed RT2 Reel and Tape, 2.50 in (63.5mm) lead spacing
Example: Packaging Quantity Code B Bubble packed RT3 Reel and Tape, 2.874 in (73mm) lead spacing
437 series fuse is “0437" AX1 H 100 D100 N S000 g g packed E  Pigtail lead typs fuse
G pmormcm pRT b
. : X Filler L RoHS compliant
Ampere Rating Code S 20 U500 W3000 Z Misc. P Lead-free
Decimal is to far right for whole number L 50 M 1000 Y 4000
amp ratings, to far left for ratings less than
one, and within center for fractional amp ratings. * Not all options and codes listed here are available for all products.
' For information about the specific options available for any Littelfuse product,
Examples: please refer to the packaging details information within each product data sheet
10A fuse is “010.” or contact your Littelfuse products representative.
1/4A or 0.25A fuse is .250" Tape and Reel packaging per EIA-296:
11/2A or 1.5A fuse is “01.5" Tape width is defined as the width of the tape and reeled fuse (x) as measured from inside tape to inside tape.
11/4A or 1.25A fuse is “1.25" Pitch is defined as the space between two tape and reeled fuses (y) as measured from lead to lead.
Refer to the Electrical Characteristics tables
presented in each product data sheet
for specific amp rating codes
X
e—|
y
Littelfuse Wickmann Products Part Numbering System
[13. ] 4 [ 57.] 8 | o [ 10. [ Stelle R —
axx | X | xxx | x [ x [ x [ dgit G
0 4 3 Packaging
TR3 0 Tape, Ammopack 1.000 pcs. TR5®
303 Tape, Ammopack
® Tape, Ammopack
TR5 Tap, Rolle/ Reel
370 1 bulk, 1.000 pcs. TR5°
2 bulk, 300 pcs., TR3 short leads
372 3 bulk, 200 pcs., TR3 long leads / TR”
382 4 bulk 1.400 pcs., only TE5® / T2CP / MP / IP
385 5 tape in bulk 100 pcs., only Picofuse 275
391 6 bulk 2.500 pcs., only Picofuse 275
950 Y customized
373
374 Variant
0 Standard, long leads 18,8 mm
TES® 1 long leads 18,8 mm, TR3
392 2
395 4 short leads 4,3 mm
396 5 short leads 3,3 / 3,5 mm (special model)
T2CP Version
397 0 Standard
1 varying production
MP S PIP Surface Mount (TR5 blister tape 2x500 pcs.)
398
Rated Current Specification
IP 3-digit
399 062 =62mA example 4.-7. digit
100 =100mA / 1A/ 10A
Pico 125 =125A 0062 = 62mA
275 0100 = 100mA
0 <1A 1100= 1A
1 21 -<10A 2100= 10A
2 2 10 - < 100A 3125 = 125A
3 > 100A
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[ois] @ HF 437 Series — 1206 Fast-Acting Fuse N RN E

Description

{ A I This 100% Lead Free, RoHS compliant and Halogen Free
fuse series has been designed specifically to provide over
current protection to circuits that see high working ambient
temperatures (up to 150°C).

Ly y

The general design ensures excellent temperature stability
A}"ﬂb, and performance reliability.

% In addition to this, the high i2t values typical of the

Littelfuse Ceramic fuse family ensure high inrush current
withstand capability.

Agency Approvals Features
[ ]

AGENCY AGENCY FILE NUMBER AMPERE RANGE Operating Temperature e  Suitable for both leaded

-65°Cto +150°C and lead-free reflow /
b\ E10480 0.250A ~ 8A e 100% Lead-Free and wave soldering
N RoHS compliant
A=\ E10480 0.250A ~ 8A
@. LR29862 0.250A ~ 8A Applications
e Automotive Electronics ® Printers
Electrical Characteristics for Series )
e | CD Displays e Scanners
(o o;ﬁtmgere Ampere Rating Opening Time at 25°C e Servers ¢ Data Modems
100% 0.250A ~ 8A 4 hours Minimum
250% 0.750A ~ 8A 5 secs. Maximum
350% 0.250A ~ 0.500A 5 secs. Maximum
350% 0.750A ~ 8A 1 sec. Maximum

Electrical Specifications by Item

Nominal Nominal |Nominal Voltage| Nominal Power Agency Approvals

Interrupting Rating |Resistance [ Melting I’t [ Drop At Rated Dissipation At
(Ohms)? (A?Sec.)? Current (V)* Rated Current (W)

250mA | .250 125 2.290 0.003 0.78 0.195 X X
375mA | .375 125 A TS EIDE 1.330 0.010 0.60 0.225 X X
500mA | .500 63 0.908 0.018 0.52 0.260 X X
750mA | .750 63 0.665 0.064 0.45 0.335 X X
1A 001. 63 0.360 0.100 0.41 0.415 X X
1.25A | 1.25 63 50 A @ 63V AC/DC 0.318 0.256 0.40 0.496 X X
1.5A 01.5 63 0.209 0.324 0.39 0.579 X X
1.75A 1.75 63 0.0703 0.075 0.27 0.474 X X
2A 002. 63 0.058 0.144 0.17 0.345 X X
2.5A 02.5 32 0.043 0.225 0.14 0.363 X X
3A 003. 32 0.033 0.400 0.15 0.462 X X
3.5A [ 03.5 32 0.027 0.576 0.16 0.560 X X
4A 004. 32 50 A @ 32V AC/DC 0.022 1.024 0.16 0.618 X X
5A 005. 32 0.016 1.936 0.09 0.484 X X
7A 007. 32 0.010 4.900 0.1 0.760 X X
8A 008. 32 0.0084 6.400 0.067 0.539 X X
Notes:
1. AC Interrupt Rating tested at rated voltage with unity power factor. DC Interrupt Rating Devices designed to carry rated current for 4 hours minimum. Itis recommended that
tested at rated voltage with time constant <0.8 msec. devices be operated continuously at no morethan 80% rated current. See “Temperature
2. Nominal Resistance measured with <10% rated current. Re-Rating Curve”for additional re-rating information.
3. Nominal Melting 12t measured at 1 msec opening time. Devices designed to be mounted with marking code facing up.

4. Nominal Voltage Drop measured at rated current after temperaturehas stabilized. i . . i i
Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters

Temperature (t))

10 — 30 seconds

Ramp-down Rate

6°C/second max

Time 25°C to peak Temperature (T,)

8 minutes Max.

Do not exceed

260°C

Wave Soldering

260°C, 10 seconds max.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
437 Series
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Specifications are subject to

Reflow Condition Pb - Free assembly T. _.i to i._
Critical Zone
-Temperature Min (T_ ) 150°C ﬂ LtoTe
Pre Heat |-Temperature Max (T, ) 200°C o T | ¢, )
-Time (Min to Max) (t) 60 - 180 secs % S(max)
. [ ;
QT;ZQ:e;akmp up rate (Liquidus Temp 3°C/second max qé"rs(min) Ramp-down
Tomax 10T - Ramp-up Rate 5°C/second max - et
Reflow -Temperature (T ) (Liquidus) | 217°C 25
-Temperature (t,) 60 — 150 seconds time :?Z%eogkt‘t)e;pai;ature —_— i Time =>
Peak Temperature (T,) 260+ °C
Time within 5°C of actual peak

© 2009 Littelfuse, Inc.

change without notice.

Please refer to www.littelfuse.com/series/437.html for current information.
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Product Characteristics

Body: Advanced Ceramic Moisture Resistance MIL-STD-202, Method 106G
Materials Terminations: Ag / Ni/ Sn (100% Lead-Free) MIL-STD-202, Method 107G,
Element Cover Coating: Lead-Free Glass Thermal Shock Condition B
. . MILSTD-202, Method 213B,
Moisture IPC/JEDEC J-STD-020C, Leve! 1 Mechanical Shock | i
Sensitivity Level
. . Vibration MILSTD-202, Method 201A
Solderability IPC/EIC/JEDEC J-STD-002B, Condition B
Vibration, MILSTD-202, Method 204D,
Humidity Test MIL-STD-202, Method 103B, Conditions D High Frequency Condition D
ESD Immunity | IEC 61000-4-2, 8KV Direct Pissolusionich IPC/EIC/JEDEC J-STD-002B,
Metallization Condition D
Resistance to " .
Solder Heat MIL-STD-202, Method 210F, Condition B Terminal Strength IEC 60127-4

| 320001778 | Amp Code |Marking Code

[0.126 + 0.007]
‘ 250 D

‘ 375
500
750
001.

| 1.25

01.5
1.75

l 0.8179 + 0.046 /-0.076 002.

1.000 ‘

1.620 +0.1829/-0.173
[0.0638 + 0.0072 / -0.0068]

[0.0332 + 0.0018 /-0.003]

W 025
003.
03.5
004.
005.
007.
008.
{6020+ 008

1.000 1500 Part Numbering System
10.039] ‘ | —{ {0.059]

0437 008. W R
j 10:

bye SERIES ——,_

[0.071]

L PACKING CODE

3.500 ‘ AMP CODE — R = Reel Pack

[0.138]

X S| dA|ln|(m|v|jo|2|rR|l«|T|O|m|m

QUANTITY CODE
W = 3000 pcs

Packaging

Quantity &

Packaging Option Packaging Specification Packaging Code

8mm Tape and Reel EIA-481-1 (IEC 286, part 3) 3000 WR

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Specifications are subject to change without notice.
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[rots| @ HF 438 Series — 0603 Fast-Acting Fuse A RN @

Description

This 100% Lead Free, RoHS compliant and Halogen Free
fuse series has been designed specifically to provide over
current protection to circuits that see high working ambient
temperatures (up to 150°C).

The general design ensures excellent temperature stability
and performance reliability.

In addition to this, the high i2t values typical of the

‘ t
(

Littelfuse Ceramic fuse family ensure high inrush current 7
withstand capability. 9
]
()
7]
Agency Approvals Features 0
! : (3¢)
AGENCY AGENCY FILE NUMBER AMPERE RANGE e Operating Temperature e Suitable for both leaded <
. -55°Cto +150°C and lead-free reflow /
n E10480 0.250A ~ 6A * 100% Lead-Free, RoHS wave soldering
c“ £10480 0.250A ~ BA compliant and Halogen-
Free
@ LR29862 0.250A ~ 6A
Applications
Electrical Characteristics for Series * Handheld Electronics * Hard Disk Drives
e LCD Displays e SD Memory Cards
0,
& oFf‘;Atir:gere Ampere Rating Opening Time at 25°C e Battery Packs e Automotive Electronics
100% 0.250A ~ BA 4 Hours Minimum
250% 0.250A ~ BA 5 Seconds Maximum

Electrical Specifications by Item

Nominal Power
Dissipation At
Rated Current (W)

Nominal Nominal
Resistance [ Melting 1%t
(Ohms)? (A2Sec.)?

Nominal Voltage
Drop At Rated
Current (V)*

Agency Approvals

Interrupting Rating

250mA | .250 32 2.024 0.0017 0.550 0.138 X X
375mA | .375 32 1.247 0.0041 0.488 0.183 X X
500mA | .500 32 0.829 0.0100 0.486 0.243 X X
750mA | .750 32 0.466 0.0281 0.378 0.284 X X
1A 001. 32 0.310 0.0593 0.351 0.351 X X
1.25A | 1.25 32 0.200 0.0510 0.365 0.456 X X
1.5A 01.5 32 0.174 0.0902 0.368 0.552 X X
1.75A | 1.75 32 UL 0.125 0.1440 0.360 0.540 X X
2A 002. 32 0.0440 0.1490 0.107 0.214 X X
2.5A 02.5 32 0.0324 0.1977 0.095 0.238 X X
3A 003. 32 0.0252 0.2922 0.093 0.279 X X
3.5A 03.5 32 0.0203 0.4752 0.082 0.287 X X
4A 004. 32 0.0169 0.6920 0.079 0.316 X X
5A 005. 32 0.0113 0.7398 0.074 0.370 X X
6A 006. 24 50 A @ 24 VDC 0.0087 1.3838 0.072 0.432 X X
Notes:
1. AC Interrupt Rating tested at rated voltage with unity power factor. DC Interrupt Rating Devices designed to carry rated current for 4 hours minimum. Itis recommended that
tested at rated voltage with time constant <0.8 msec. devices be operated continuously at no morethan 80% rated current. See “Temperature

2. Nominal Resistance measured with <10% rated current. Re-Rating Curve”for additional re-rating information.

3. Nominal Melting 12t measured at 1 msec opening time. Devices designed to be mounted with marking code facing up.

4. Nominal Voltage Drop measured at rated current after temperaturehas stabilized.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Average Time Current Curves

Temperature Rerating Curve
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1. Derating depicted in this curve is in addition to the standard derating of 20% for
continuous operation.
Example:
For continuous operation at 75 degrees celsius, the fuse should be deratedas follows:
0.001 -
| = (0. .85)I_,. = (0.68)!
(0.80)(0.85)l,,; = (0.68)1; 01 1 10 100
CURRENT IN AMPS

Soldering Parameters

Reflow Condition Pb — Free assembly T —'i to i‘—
P —
R
-Temperature Min (T ) 150°C ﬂ °
T,
Pre Heat |-Temperature Max (T ) 200°C o7 L L —t, y
1
-Time (Min to Max) (t) 60 - 180 secs 2 S(max)
Average ramp up rate (Liquidus Tem g Ramp-down
9 pup . p 3°C/second max o
(T,) to peak £ Tsmin)
o ﬁ ﬂ_ts
Tsmax 10 T, - Ramp-up Rate 5°C/second max
i -Temperature (T ) (Liquidus) | 217°C 25
eflow :
-Temperature (t,) 60 — 150 seconds time Ifzpseogktzeg‘e';f)awre — Time —>
Peak Temperature (T,) 260+%% °C

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

10 — 30 seconds

Ramp-down Rate

6°C/second max

Time 25°C to peak Temperature (T,)

8 minutes Max.

Do not exceed

260°C

Wave Soldering

260°C, 10 seconds max.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Product Characteristics

Body: Advanced Ceramic Moisture Resistance MIL-STD-202, Method 106G
Materials Terminations: Ag / Ni/ Sn (100% Lead-Free) MIL-STD-202, Method 107G,
Element Cover Coating: Lead-Free Glass Thermal Shock Condition B-3
. . MILSTD-202, Method 213B,
Moisture IPC/JEDEC J-STD-020C, Leve! 1 Mechanical Shock | i
Sensitivity Level
. . Vibration MILSTD-202, Method 201A
Solderability IPC/EIC/JEDEC J-STD-002B, Condition B
Vibration, MILSTD-202, Method 204D,
Humidity MIL-STD-202, Method 103B, Conditions D High Frequency Condition D
ESD Immunity | IEC 61000-4-2, 8KV Direct Pissolusionich IPC/EIC/JEDEC J-STD-002B,
Metallization Condition D
Resistance to " .
Solder Heat MIL-STD-202, Method 210F, Condition B Terminal Strength IEC 60127-4

Amp Code [Marking Code

(/]
()
-
Q
7]
0
™
<

D e 250 D
.375 E
.500 F

0.828 + 0.152
[0.0326 + 0.006] 750 G
001. H
1.25 J
01.5 K
[o%?o%i%?o%%[.;. 175 L
002. N
02.5 0
003. P
03.5 R
004. S
005. T
[83?? iﬁ 8(1)321 006. U
060 ) 074
[0.024] ‘ | 10.029]
Part Numbering System
T 0438 005. W R
[01.603%1
SERIES
‘ PACKING CODE
| oo AMP CODE — R = Reel Pack
QUANTITY CODE
W = 3000 pcs

Packaging

Quantity &

Packaging Option Packaging Specification Quantity Packaging Code

8mm Tape and Reel ‘ EIA-481-1 (IEC 286, part 3) ‘ 3000 ‘ WR

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Fs|@HF 501 Series — High Current 1206 Fast-Acting Fuse W R\ &

Description
<0 This 100% Lead Free, RoHS compliant and Halogen Free
fuse series has been designed specifically to provide over
; -:?O current protection to circuits that see high working ambient
= > ; temperatures (up to 150°C).
/’f}_po Q P P
w The general design ensures excellent temperature stability
ﬁ.po

and performance reliability.
% In addition to this, the high i?t values typical of the

Littelfuse Ceramic fuse family ensure high inrush current
withstand capability.

Agency Approvals

e Operating Temperature applications
AGENCY AGENCY FILE NUMBER AMPERE RANGE 55°Cto +150°C
i e 100% Lead-Free and
L\ E10480 15 ~ 20 e Designed to provide RoHS compliant
\ over current protection Suitable for both leaded
A\ Y E10480 15 ~20 in high current voltage and lead-free reflow /
regulator module (VRM) .
@- LR29862 15 ~ 20 wave soldering

Applications

Electrical Characteristics for Series

e \oltage Regulator
Module (VRM)

% of Ampere

Rating Ampere Rating Opening Time at 25°C Equipment
100% 15A ~ 20A 4 hours Minimum
350% 15A ~ 20A 5 secs. Maximum

Electrical Specifications by Item

Max.Voltage| | .+ g i o | Nominal | Nominal | NominalVoltage | Nominal Power Agency Approvals
Rating (I§C)1 9 | Resistance Melting I?T | Drop At Rated Dissipation At :
(\)] (Ohms)? (A%Sec.)? Current (V)* Rated Current (W)
20A 020. 24 0.002 38.5 0.135 2.70 X X
150 A @ 24V DC

15A 015. 24 0.0028 18.5 0.110 1.65 X X
Notes:
1. DC Interrupt Rating tested at rated voltage with time constant <0.8 msec. Devices designed to carry rated current for 4 hours minimum. It is recommended that

devices be operated continuously at no more than 80% rated current. See “Temperature

2. Nominal Resistance measured with <10% rated current. ) B L A .
Re-Rating Curve"for additional re-rating information.

3. Nominal Melting 12t measured at 1 msec opening time. For other |t data refer to chart.

. " Devices designed to be mounted with marking code facing up.
4. Nominal Voltage Drop measured at rated current after temperaturehas stabilized.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Temperature Rerating Curve

Average Time Current Curves
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Note:

1. Derating depicted in this curve is in addition to the standard derating of 20% for

continuous operation.

Example:

For continuous operation at 75 degrees celsius, the fuse should be deratedas follows:

I = (0.80)(0.85), = (0.68)1,,;
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Soldering Parameters

Reflow Condition

Pb — Free assembly

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

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

3°C/second max

T, toT, - Ramp-up Rate

S(max)

5°C/second max

-Temperature (T ) (Liquidus)

217°C

Reflow

-Temperature (t,)

60 — 150 seconds

Peak Temperature (T,)

26079 °C

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

10 — 30 seconds

Ramp-down Rate

6°C/second max

Time 25°C to peak Temperature (T,)

8 minutes Max.

Do not exceed

260°C

Wave Soldering

260°C, 10 seconds max.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Product Characteristics

Body: Advanced Ceramic Moisture Resistance MIL-STD-202, Method 106G
Materials Terminations: Ag / Ni/ Sn (100% Lead-Free) MIL-STD-202, Method 107G,
Element Cover Coating: Lead-Free Glass Thermal Shock Condition B
. . MILSTD-202, Method 213B,
Moisture IPC/JEDEC J-STD-020C, Leve! 1 Mechanical Shock | i
Sensitivity Level
. . Vibration MILSTD-202, Method 201A
Solderability IPC/EIC/JEDEC J-STD-002B, Condition B
Vibration, MILSTD-202, Method 204D,
Humidity Test MIL-STD-202, Method 103B, Conditions D High Frequency Condition D
ESD Immunity | IEC 61000-4-2, 8KV Direct Pissolusionich IPC/EIC/JEDEC J-STD-002B,
Metallization Condition D
Resistance to " .
Solvents MIL-STD-202, Method 210F, Condition B Terminal Strength IEC 60127-4

L 3.118 +.200 | .
1123+ .008] ‘ Amp Code | Marking Code

020. 20

015. 15
0.76 1.670 +.130
[.030] [.066 + .005]
2 Part Numbering System

0501 020. W R

—
L5300 SERIES
* PACKING CODE
TERMINATION AMP CODE— R = Reel Pack
QUANTITY CODE
W = 3000 pcs

0.520 +.200
[.020 +.008]

1.000 1.500

0.039] r 0-059]

j

1.800
[0.071]

A

L 3.500 ‘

[0.138]

Packaging

Quantity &
Packaging Code

Packaging Option Packaging Specification Quantity

8mm Tape and Reel ‘ EIA-481-1 (IEC 286, part 3) ‘ 3000 ‘ WR

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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[Res]@ HF 466 Series Fuse A &

The 466 Series Fast-Acting Surface Mount Fuse (SMF)

is a small (1206 size) thin-film device designed for
secondary protection of circuits used in space constrained
applications such as hand-held portable electronic devices.

This series is 100% lead-free and meets the requirements
of the RoHS directive. New Halogen-Free 466 Series
fuses are available—to order use the "HF" suffix. See Part
Numbering section for additional information.

(/]
2
]
)
Product is compatible e Element covering
Agency Approvals * : . .
A S with lead-free solders material is resistant ©
d higher t t to industry standard ©
AGENCY |  AGENCY FILE NUMBER AMPERE RANGE and higher temperature 0 Industry standar <
profiles. cleaning operations.
b\ E10480 125MA - 5A e Product is marked on e Mounting pad and
top surface with code to electrical performance is
@' LR29862 125MA - 5A allow amperage rating identical to Littelfuse 429
identification without and 433 Series products.
testing.

e Alloy based element
Electrical Characteristics for Series e Low profile for height construction provides
sensitive applications. superior inrush withstand
characteristics (I%t) over

% of Ampere

P Opening Time at 25°C e Flat top surface for pick- : : based
- and-place operations. ceramic or glass base

100% 4 hours, Minimum 1206 chip fuse products.

200% 5 sec., Maximum

300% 0.2 sec., Maximum Applications

Secondary protection for space constrained applications:
e Cell phones e DVD players
e Battery packs e Hard disk drives.

¢ Digital cameras

Electrical Specifications by Item

Ampere Max Interrupting Nominal Cold| Nominal Nom Power

Rating Voltage Rating Rating Resistance Melting [Voltage Drop | Dissipation
(V] (Ohms) I’t (A%sec) (W)

0.125 125 4.000 0.00040 552.66 0.0691

0.200 .200 125 50A @125V AC/ 1.160 0.00055 254.28 0.0509 X X

0.250 .250 125 DC 0.710 0.0010 207.01 0.0518 X X

0.375 .375 125 0.350 0.0028 169.18 0.0634 X X

0.500 .5600 63 0.248 0.0060 158.47 0.0792 X X

0.750 .750 63 0.111 0.0276 98.65 0.0740 X X
1.00 001. 63 0.076 0.0423 89.94 0.0899 X X
1.25 1.25 63 50A @63V AC/DC 0.059 0.0640 85.71 0.1071 X X
1.50 01.5 63 0.048 0.1103 82.97 0.1244 X X
1.75 1.75 63 0.039 0.1323 80.73 0.1413 X X
2.00 002. 63 0.031 0.2326 78.73 0.1575 X X
2.50 02.5 32 0.024 0.3516 76.99 0.1925 X X
3.00 003. 32 0.020 0.5760 75.99 0.2280 X X
4.00 004. 32 SRR GG 0.014 1.024 74.50 0.2980 X X
5.00 005. 32 0.011 1.600 73.75 0.3688 X X

1. Measured at 10% of rated current, 25°C.
easured at rated volta

2.M .
Courtesy of Steven Engineering, Inc.-230 I%?/an Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Expertise Applied | Answers Delivered

Temperature Rerating Curve Average Time Current Curves
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Note: \ \ \
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1. Derating depicted in this curve is in addition to the standard derating of 25% for ﬁ N\ A‘Y\T\TY\ N\
continuous operation. \\ \ \\ \\ \ \\ \ \
Example: \ \ \
For continuous operation at 70 degrees celsius, the fuse should be deratedas follows: 0.001 \ \\
I = (0.75)(0.80)l = (060}l Y 1 10 100
CURRENT IN AMPERES

Soldering Parameters

Reflow Condition Pb - Free assembly T. _.i te i<_
-Temperature Min (T, ) 150°C ﬂ CreR o
Pre Heat |-Temperature Max (T, ) 200°C y T | ¢, )
-Time (Min to Max) (t,) 60 — 180 secs % Tsima0
ﬁ;&;zg:e;akmp up rate (Liquidus Temp 5°C/second max “é,- - Ramp-down
Tomax 10T - Ramp-up Rate 5°C/second max e —ts
Reflow -Temperature (T ) (Liquidus) | 217°C 25
-Temperature (t,) 60 — 150 seconds time zfzgigkut’e;;;ir)ature —» Time —=>
Peak Temperature (T,) 250+9-5 °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 260°C

Wave Soldering 260°C, 10 seconds max.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Thin Film > 1206 Size > Very Fast-Acting > 466 Series

Expertise Applied | Answers Delivered

Product racteristics

Body: Advanced High Temperature Substrate . .
: Terminations: 100% Tin over Nickel over Vibration Per MIL-STD-202F, Method 201A
Materials . .
Copper Insulation Resistance s han 10.000 oh
Element Cover Coat: Conformal Coating (After Opening) reater than 10, onhms
Operating - 55°C to 90°C. , Resistance to MIL-STD-202G, Method 210F
Temperature Consult temperature rerating curve chart. Soldering Heat Condition D

Thermal Shock | Withstands 5 cycles of -55°C to 125°C

Part Marking System

Humidity MILSTD-202F, Method 103B, Condition D
Amp Marking
125 B
MARKING CODE VARIES 3
WITH AMPERAGE RATING 200 c .=
(SEE CHART) - 250 D 0
(.026")
| 375 E »
Sn . 58 m
(.023") .500 F ©
T 750 G <
‘ 3.18 ‘ .56 . Coating
(125") " (022) 001. H
1.25 J
0 e «
175 L
318
(125" 002. N
(1.65)4 T 02.5 (0]
.065"
= o | s
(.060) (190" T152 :
- o0 (.060") — =
' 4114 :
s \ (045"
(_%'83‘) (,%é’g-)‘ Part Numbering System
WAVE SOLDER REFLOW SOLDER
0466002.NRHF
SERIES
AMP Code

Refer to Amp Code column in the
Electrical Specifications table.

The dot is poisitioned before the Pack-
aging Suffix with whole ratings and
within the numbering sequence for
fractional ratings. Example:

.125 amp product is 0466.125 NR HF
(2 amp product shown above).

QUANTITY Code
N = 5000 pcs

PACKAGING Code
R =Tape and Reel

HALOGEN FREE ITEM

Packaging

Quantity &
Packaging Code

Packaging Option Packaging Specification Quantity

8mm Tape and Reel ‘ EIA RS-481-2 (IEC 286, part 3) ‘ 5000 ‘ NR

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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% Littelfuse Surface Mount Fuses

Thin Film > 1206 Size > Very Fast-Acting > 429 Series

Expertise Applied | Answers Delivered

@ HF 429 Series Fuse A @

Description

The 429 Series Fast-Acting SMF is a small (1206 size) thin-
film device designed for secondary protection of circuits
used in space constrained applications such as hand-held
portable electronic devices.

This series is Halogen-Free, Lead-Free and meets the
requirements of the RoHS directive.

("7}
2
e RoHS compliant and * For new designs up o
Lead-Free 7A device to 5A please consult (7))
SHSEVISEICREL available-add ‘L’ suffix the 433 or 466 Series |2}
to part number. N
AGENCY AGENCY FILE NUMBER AMPERE RANGE <
e Halogen-Free 7A
AN | Ev0480 7A device available-add
'HF" suffix to the part
@ | LRosse2 7A number

Applications

Electrical Characteristics for Series . . L
Secondary protection for space constrained applications

such as:
% of Ampere . .
" Opening Time at 25°C
Rating PERINg e Cell phones e DVD players
100% 4 hours, Minimum e Battery packs * Hard disk drives.
200% 5 sec., Maximum e Digital cameras
300% 0.2 sec., Maximum

Electrical Specifications by Item

Interruntin Nominal Cold Nominal AAgf:vC;/Is
Ratir[: g Resistance Melting pp
g (Ohms) rtiasec | QN | @

35 amperes

@voltage,VACNDC‘ 0.00925 ‘ 3.6000 ‘

7.00 ‘ 007. ‘ 24 ‘

1. Measured at 10% of rated current, 25°C.
2. Measured at rated voltage.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Expertise Applied | Answers Delivered

Temperature Rerating Curve Average Time Current Curves
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-76°F -40°F -4°F 32°F 68°F 104°F 140°F 176°F 212°F 248°F 0.1 \
\
AMBIENT TEMPERATURE \
Note:
1. Derating depicted in this curve is in addition to the standard derating of 25% for 0.01 \
continuous operation. \\
Example:
For continuous operation at 70 degrees celsius, the fuse should be deratedas follows:
I'=(0.75)(0.80) . = (0.60)1 ¢ 0.001
0.1 1 10 100
CURRENT IN AMPERES

Soldering Parameters

Reflow Condition Pb - Free assembly T _,i tp i'_
P Critical Zone
R: -
-Temperature Min (T_ . ) 150°C ﬂ
Pre Heat |-Temperature Max (T_ ) 200°C o T | ¢, )
-Time (Min to Max) (t ) 60 - 180 secs 5 Sm™
i i E Ramp-down
Average ramp up rate (Liquidus Temp §°C/sscond max 3 -
(T,) to peak £ Toemm) [Preheat]
Tomax 10T - Ramp-up Rate 5°C/second max = ts
-Temperature (T ) (Liquidus) | 217°C
Reflow 25 .
-Temperature (t,) 60 — 150 seconds time :?Zpsigktge;g%ature — Time :
Peak Temperature (T,) 250+0/ °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 260°C

Wave Soldering 260°C, 10 seconds max.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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% Littelfuse Surface Mount Fuses
Thin Film > 1206 Size > Very Fast-Acting > 429 Series

Expertise Applied | Answers Delivered

racteristics

MIL-STD-202F, Method 103B

Body: Epoxy Substrate Humidity .

Terminations, RoHS Compliant Device (429L): Condition D

100% Tin over Nickel over Copper Withstands 10 - 55 Hz per MIL-STD-
Materials Element Cover Coat: Conformal Coating i X 202F Method 201A and 10-2000 Hz

NOTE: Do not use alcohol-based cleaners or Vibration at 20 G's per MILSTD-202F, Method

solvents with 429 Series Thin-Film Fuses as it 204D, Condition D.

may damage the coating. = =
Y 9 9 Insulation Resistance

Greater than 10,000 ohms

0 — 55°C to 90°C (After Opening)

eratin : )

szr e:'agure Consult temperature rerating chart. Resistance to MIL-STD-202G, Method 210F
= For operation above 90°C contact Littelfuse. Soldering Heat Condition D

Thermal Shock | Withstands 5 cycles of — 55°C to 125°C

RECOMMENDED PAD LAYOUTS Marking
Series
3.18 | Code

i~ aoL | 7

(/]
()
-
Q
7]
o
N
<

L] T
N (&)
' | I:II 114 x Part Numbering System
X (:0457) 2.49 (.098")
<5571 112 |~ REF T
(.080°) (OgE) | 0429 007. WRM L HFE
REFLOW SOLDER [ 114
| (.045") SERIES
. AMP Code
_>| | (_832355--) Refer to Amp Code Column of
Electrical characteristics table
QUANTITY Code
WRM = 3000 pieces, Tape and Reel
L = Lead-Free device and

RoHS compliant device

Halogen-Free item

Packaging

Quantity &
Packaging Code

Packaging Option Packaging Specification

Tape & Reel — 8mm tape

EIA RS-481-1 (IEC 286, part 3) ‘ 3000 ‘ WRM

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
© 2009 Littelfuse, Inc. 35 429 Series

Specifications are subject to change without notice.
Please refer to www.littelfuse.com/series/429.html for current information.



w4 Littelfuse

Expertise Applied | Answers Delivered

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
© 2009 Littelfuse, Inc.
36 '

Specifications are subject to change without notice.



% Littelfuse Surface Mount Fuses

Thin Film > 1206 Size > Slo-Blo® > 468 Series

Expertise Applied | Answers Delivered

[ois|@ HF 468 Series Fuse A @&

Description

The 468 Series Time-Lag (Slo-Blo®) SMF is a small (1206
size) thin-film device designed for secondary protection
of circuits used in space constrained applications such as
hand-held portable electronic devices.

This series is 100% lead-free and meets the requirements
of the RoHS directive. New Halogen-Free 468 Series
fuses are available—to order use the “HF" suffix. See Part
Numbering section for additional information.

x (/]
I . = (]
)
e Complies with e Package is visually
Agency Approvals g o
gency App electronic industry distinct from fast- (20}
AGEN | AGENCY FILE NUMBER | AMPERE RANGE environmental standards acting version for easy g
for lead reduction. identification.
NN E10480 500MA - 3A ¢ Product is compatible ¢ Top side marking allows
with lead-free solders visual verification of
@- LR29862 500MA - 3A and higher temperature amperage rating.
profiles.

e Time delay feature

i . . i withstands high inrush
Electrical Characteristics for Series currents and prevents

nuisance openings.

7% of Ampere Opening Time at 25°C

Rating

200% 1 sec., Min.; 120 sec., Max. Secondary protection for space constrained applications:
300% 0.05 sec., Min.; 1.5 sec., Max e Cell phones e DVD players

800% 0.0015 sec., Min.; .05 sec., Max. e Battery packs e Hard disk drives.

¢ Digital cameras

Electrical Specifications by Item

Nominal Cold Nominal Nom Nom Aaency

T || W | B o e TG
(mV) w | N | @
0.50 500 63 0.27000 0.0310 166.77 0.0784 X X
50 amperes @63
1.00 001. 63 e 0.08250 0.1270 94.70 0.0947 X X
150 015 63 0.04750 0.2880 82.32 0.1235 X X
2.00 002. 63 35 amperes @63 VAC 0.03240 0.5060 7727 0.1545 X X
250 02.5 63 80 e @63 0.02240 1.0110 73.92 0.1848 X X
3.00 003. 32 50 amperes @32 0.01950 1.2700 72.95 0.2189 X X
VAC/NDC

1. Measured at 10% of rated current, 25°C.
2. Measured at rated voltage.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Expertise Applied | Answers Delivered

Temperature Rerating Curve Average Time Current Curves
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-76°F -40°F -4°F 32°F 68°F 104°F 140°F 176°F 212°F 248°F 0.1 4
AMBIENT TEMPERATURE \ \ \\\ \
\ \ T\ \
Note: 0.01 4
1. Derating depicted in this curve is in addition to the standard derating of 25% for \ A\
continuous operation. \ \ \ \\
Example: \ \\ \\
For continuous operation at 70 degrees celsius, the fuse should be deratedas follows: \\\\
I'=(0.75)(0.80) . = (0.60)1 ¢ 0.001
0 1 10 100
Current in Amperes

Soldering Parameters

Reflow Condition Pb — Free assembly T —i o e
P Critical Zone
[Ramp-up |

-Temperature Min (T, . ) 150°C ﬂ [Ramp-vp ]
Pre Heat |-Temperature Max (T, ) 200°C o T | Lt )

-Time (Min to Max) (t,) 60 - 180 secs 5 Sm™

. . E Ramp-down

Average ramp up rate (LiquidusTemp 5°C/second max g s
(T,) to peak g Ts(min)
Tgima 10T, - Ramp-up Rate 5°C/second max = ts

-Temperature (T ) (Liquidus) | 217°C
Reflow 25 .

-Temperature (t,) 60 - 150 seconds time ::’%?,gﬂf;’;i‘;a‘“’e " Time —>
Peak Temperature (T,) 250+ °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 260°C
Wave Soldering 260°C, 10 seconds max.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Thin Film > 1206 Size > Slo-Blo® > 468 Series

Expertise Applied | Answers Delivered

Product racteristics

Body: Epoxy Substrate Withstands 10-55 Hz per MIL-STD-202F,
Method 201A and

Haterals o . Vibration 10-2000 Hz at 20 G's per MIL:-STD-202F
Element Cover Coat: Conformal Coating Method 204D, Condition D
| (e] (o] . o
Operating 55 C to 90°C. rglon:s'l:JI‘[ temper_atur% Insulation R-eS|stance Greater than 10,000 ohms.
Temperature Sr;eOrE\(‘L:IrLcl; curve ¢ tar’t.t Lc‘)trt oh?eratlon above (After Opening)
please confac’ TeTse Resistance to MILSTD-202G, Method 210F,
Thermal Shock | Withstands 5 cycles of — 50°C to 125°C Soldering Heat Condition D

Humidity MILSTD-202F, Method 103B, Condition D

WITH AMPERAGE RATING A Marki
mp arking
SEE CHART,
( )

.500 TF
001. TH
01.5 TK
002. TN
02.5 TO
003. TP

Part Numbering System

0468002.NRHF

(/]
()
-
Q
7]
0
o
<

SERIES

AMP Code ———— |
The dot is poisitioned before the Pack-
aging Suffix with whole ratings and
m\ 2031 within the numbering sequence for
(.080") (.080") fractional ratings. Refer to Amp Code Example:
WAVE SOLDER INFARED SOLDER column in the Electrical Specifications 1.5 amp product is
table. 046801.5NRHF (2 amp

PACKAGING Code product shown above).
NR =Tape and Reel, 5000 pcs

‘HF" SUFFIX
HALOGEN FREE ITEM

Packaging

Quantity &
Packaging Code

Packaging Option Packaging Specification Quantity

Tape & Reel — 8mm tape EIA RS-481-1 (IEC 286, part 3) 5000 NR

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Thin Film > 0603 Size > Very Fast-Acting > 467 Series

Expertise Applied | Answers Delivered

[ais| @ HF 467 Series Fuse b\ Y&

Description

The 467 Series Fast-Acting SMF is an ultra small (0603
size) thin-film device designed for secondary protection

of circuits used in space constrained applications such

as hand-held portable electronic devices. This series

is 100% lead-free and meets the requirements of the
RoHS directive. New Halogen-Free 467 Series fuses are
available-to order use the “HF" suffix. See Part Numbering
section for additional information..

(/]
e Compatible with lead- e Element covering q=;
free solders and higher material is resistant ()}
temperature profiles. to industry standard )
e High performance cleaning operations. {;
. improved performance electrical performance is
“‘ il 2 Al in elevated ambient identical to Littelfuse 431
temperature applications. and 434 Series products.
@ LR29862 250MA - 54 e Marked on top surface e Alloy based element
with code to allow amp construction provides
rating identification superior inrush withstand
without testing. characteristics (12t) over
% of Ampere — * Low profile for height CerarTyc or glags based
Rating OpeningTime at 25°C sensitive applications. 0603 fuse products.
100% 4 hours, Minimum e Flat top surface for pick-
- and-place operations.
200% 5 sec., Maximum

Secondary protection for space constrained applications:
e Cell phones e Digital cameras e Hard disk

e Battery packs e DVD players drives.

Electrical Specifications by Item

Nominal Cold Nominal Nl et PR I OVELR

Int(;rrq pting Resistance Melting piotue . Pc.)we.r
ating i) Pt (A%sec) Drop Dissipation
(mV) (W)
0.250 .250 32 0.5450 0.0030 158.56 0.0396 X X
0.375 .375 32 0.2900 0.0053 128.03 0.0480 X X
0.500 .500 32 50A @32V AC/DC 0.1870 0.0087 115.71 0.0579 X X
0.750 .750 32 0.1170 0.0171 107.33 0.0805 X X
1.00 001. 32 0.0710 0.0212 89.10 0.0891 X X
1.25 1.25 32 0.0530 0.0518 84.32 0.1054 X X
1.50 01.5 32 0.0410 0.0766 81.14 0.1217 X X
175 175 32 0.0320 0.0903 78.75 0.1378 X X
2.00 002. 32 0.0300 0.1103 78.22 0.1564 X X
2.50 02.5 32 35A @32V AC/DC 0.0220 0.1440 76.10 0.1903 X X
3.00 003. 32 0.0180 0.2403 75.04 0.2251 X X
3.50 03.5 32 0.0150 0.4306 74.25 0.2599 X X
4.00 004. 32 0.0130 0.5760 73.72 0.2949 X X
5.00 005. 32 0.0090 0.9000 72.71 0.3635 X X
Courtesy of Steven Enlfitreerihef, INicot2361 Ryeent\aEy, SoMkaSert Fratudisdtsg CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Temperature Rerating Curve

Average Time Current Curves
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AMBIENT TEMPERATURE
Note:

1. Derating depicted in this curve is in addition to the standard derating of 25% for

continuous operation.

Example:

For continuous operation at 70 degrees celsius, the fuse should be deratedas follows:

I = (0.75)(0.80)l,, = (0.60)1,,,;

TIE Toca <<
§ 58 2883 838883
100 B SEHER
HHH
|
|
| |
10 \ \ \
SRR ==
2] | |
] I\
5 (R
o
2 RN
o1 & i
4 WAl TR
w FHIH
= \[\
F |
04 AR
IRRR S
1| \ \ WA \
1A \ AN \\
[WARIR \
001 WULRTARLN
\\ ‘\‘ \ ‘\ ‘\ z ‘\\‘\\ ‘\\
\ \ \ 1\ A\ \
\ \NAVAL LAWY
AN ALY A\
ANAVANA ARNY
0.001 \ \\ \
0.1 1 10 100
CURRENT IN AMPERES

Soldering Parameters

Reflow Condition

Pb — Free assembly

-Temperature Min (T_ ) 150°C
Pre Heat |-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

T, toT, - Ramp-up Rate

S(max)

5°C/second max

-Temperature (T ) (Liquidus)
Reflow

217°C

-Temperature (t,)

60 — 150 seconds

Peak Temperature (T,)

25005 °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

260°C

Wave Soldering

260°C, 10 seconds max.

467 Series

42

— tp
T | ]
P Critical Zone
ﬂ T ¢
o I L 1
=
S S(max)
-
g Ramp-down
2
g Ts(min)
2 —ts
25
time to peak temperature Ti =>
(t 25°C to peak) ime

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

© 2009 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to www.littelfuse.com/series/467.html for current information.



% Littelfuse Surface Mount Fuses
Thin Film > 0603 Size > Very Fast-Acting > 467 Series
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Product Characteristics

Body: Advanced H|gh Temperature Substrate Thermal Shock Withstands 5 CyCIeS of — 55°C to 125°C

Materials Terminations: 100% Tin over Nickel over Copper
Element Cover Coat: Conformal Coating

Vibration Per MIL-STD-202F

Operating —55°C to 90°C. Consult temperature rerating :Z‘:’Iat(')on R.e5|)stance Greater than 10,000 ohms.
curve chart. For operation above 90°C contact CIF (Ol

Temperature Littelfuse. Resistance to MILSTD-202G, Method 210F,
Humidity | MILSTD-202F Method 103B, Condition D Soldering Heat Condition D

Part Marking System
Amp Marking
-305 Code Code
| 250 D

;:LZT .375

279 Coating 500

(/]
()
=
(]
\n
N
()
<

MARKING CODE VARIES .750
WITH AMPERAGE RATING -

125
00 015
175
_ 002.
I 025

2.54 02
(.100") '(.040") 003.
(.030") 03.5

-

o T o9
] 1.09 4.
(2)2;?) (.043") 00

WAVE SOLDER REFLOW SOLDER 005.

Part Numbering System

0467002.N|

||V 9|02 |r R|«([ZT|O|mM|m

10
|
17

SERIES
AMP Code

The dot is poisitioned before the Pack-
aging Suffix with whole ratings and
within the numbering sequence for

fractional ratings. Refer to Amp Code Example:

column in the Electrical Specifications 1.5 amp product is
table. 04671.5NRHF (2 amp
PACKAGING Code —— | product shown above).
NR =Tape and Reel, 5000 pcs

‘HF’ SUFFIX

HALOGEN FREE ITEM

Packaging

Quantity &

Packaging Option Packaging Specification Quantity Packaging Code

8mm Tape and Reel ‘ EIA RS-481-2 (IEC 286, part 3) ‘ 5000 ‘ NR
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[Reis]@ HF 435 Series Fuse A &

Description

The 435 Series are fast-acting surface mount thin-film
fuses. Their ultra-small size (0402 size) makes them ideal for
secondary protection of circuits used in space constrained
applications such as hand-held portable electronic devices.

This series is 100% lead-free and meet the requirements of
the RoHS directive. New Halogen-Free 435 Series fuses are
available-to order use the "HF" suffix. See Part Numbering
section for additional information.

" ohmemuptratngat e Maximum protection
gency Approv 32VDC of sensitive circuits

as fuses are designed

AGENCY AGENCY FILE NUMBER AMPERE RANGE e Small size with current ;
ratings of 0.25 t0 5.0 .to open consistently
RNV E10480 0.250 - 5.0A amperes in <5sec at 200%
S overload.
e RoHS compliant, lead- .
@- 029862_0_000 0.250 - 5.0A free and halogen-free Enhanced Breaking

Capacity, High 1%t

Electrical Characteristics for Series Applications

9 Secondary protection for space constrained applications
lo AT Opening Time at 25°C yp P PP

Rating such as:

100% 4 hours, Minimum e Cell phones e DVD players
200% 5 sec., Maximum * Battery packs e Hard disk drives.
300% 0.2 sec., Maximum ¢ Digital cameras

Electrical Specifications by Item

Max Nominal Cold Nominal Nom Nom Agency Approvals

Ratmg | Ratng | Pesstnce | Meling | Y30¢ | oot
(V) (mV) (W)
0.250 .250 32 0.400 0.0025 110.53 0.027635 X X
0.375 .375 32 0.1930 0.0035 84.64 0.03174 X X
0.500 .500 32 0.1600 0.0053 93.35 0.04668 X X
0.750 .750 32 0.1050 0.0120 101.84 0.07638 X X
1.00 001. 32 0.0730 0.0200 8745 0.08745 X X
1.25 1.25 32 0.0600 0.0350 96.37 0.12046 X X
1.50 01.5 32 0.0470 0.0560 86.70 0.13005 X X
35A @32V DC
175 175 32 0.0390 0.0750 81.13 0.14198 X X
2.00 002. 32 0.0300 0.1000 70.62 0.14120 X X
2.50 02.5 32 0.0185 0.1560 55.25 0.13813 X X
3.00 003. 32 0.0165 0.2032 60.58 0.18740 X X
3.50 03.5 32 0.0135 0.3017 57.84 0.20244 X X
4.00 004. 32 0.0115 0.3084 5700 0.22800 X X
5.00 005. 32 0.0085 0.5310 52.44 0.26220 X X

1. Measured at 10% of rated current, 25°C.
2. Measured at rated voltage.
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters

Reflow Condition Pb — Free assembly T — b
P —
-Temperature Min (T___ ) 150°C ﬂ
s(min)
Pre Heat |-Temperature Max (T_ ) 200°C o T | ¢, )
-Time (Min to Max) (t.) 60 — 120 secs § Stmax)
. q E Ramp-down
Average ramp up rate (Liquidus Temp 5°C/second max g —
(TL) to peak g TS(min)
Toima t0 T, - Ramp-up Rate 5°C/second max = ts
-Temperature (T ) (Liquidus) | 217°C
Reflow 25 P — "
-Temperature (t,) 60 — 150 seconds e P marature Time >
Peak Temperature (T,) 250+0/5 °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 260°C
Wave Soldering 260°C, 10 seconds max.
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Product Characteristics

Body: Epoxy / Glass Substrate; -55°C to 90°C.

. Parts with ‘HF’ suffix: Halogen Free Epoxy / Glass Operating Consult temperature rerating curve chart.
Materials o ) ) Temperature For operation above 90°C please contact
Terminations: 100% Tin over Nickel over Copper Littelfuse
Device Weight: 0.316mg
Terminal Thermal Shock | Withstands 5 cycles of -565°C to 125°C
Strenath MIL-STD-202F, Method 211A, Test Condition A
9 Vibration MIL-STD-202F
|nSL!|atIOI‘I After Opening: Greater than 10,0000hms
Resistance

with amperage.
991 +/- .051 Refer topPartharking Code Code

(.039" +/- .002") System chart. 250 +
i .375 L]
U At B .508 +/- .051
i (.020" +/- .002") .500 L]
750 .
229 +/- 102 001. -
| - (.009" +/-.004") 1.25 [ ]
""Hl = 305 +/-.076 ]
| ; ¢ (012" +/-.003") 015
-l D 2159 +/- 0889 175 -
(.0085" +/-.0035") Reflow solder 002. ®
s cu e 025 T
dimensions
003. -
.584
;n.‘,l'n,.,, I:I i(.023“) 035 ‘
it ] 381|155 004. =
\7(.015) (.061") 005. 1
558" .
(.022") Part Numbering System
0435 002. K R HF
] A [ B ] c [ D] SERIES
inch min | 0.037 | 0.018 | 0.009 | 0.005 AMP Code
inch max | 0.041 0022 | 0015 | 0.012 Refer to Amp Code column in the
: ’ ’ ’ Electrical Specifications table.
mm min 0.94 0.457 | 0.229 | 0.127 The dot is positioned at the end of the
number sequence with whole ratings
mmmax [ 1.04 | 0.559 | 0.381 | 0.305 and within for fractional ratings.

Example: 1.5 amp product is

043501.5KRHF (2 amp product shown)
QUANTITY Code

K = 10,000 Pieces

PACKAGING Code
R =Tape and Reel

HALOGEN FREE ITEM

Packaging

Quantity &
Packaging Code

Packaging Option Packaging Specification Quantity

8mm Tape and Reel EIA RS-481-2 (IEC 286, part 3) 10000 KR
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ris] @ 448 Series Fuse b\ NGRS

Description

The lead-free Nano? SMF Fuse is a very small, square
surface mount fuse that is RoHS compliant and 100% lead-
free. This product is fully compatible with lead-free solder
alloys and higher temperature profiles associated with
lead-free assembly.

e |ead-free * \Wide operating 3
e Very fast acting temperature range =
e Small size e Low temperature $
Agency Approvals ) de-rating
e Wide range of current %_0
AGENCY AGENCY FILE NUMBER AMPERE RANGE rating available (62mA <
. to 15A)
NN E10480 62mA - 15A
Applications
e Notebook PC e Telecom system
NBK030205 1A-10A e LCD/PDPTV e \Wireless basestation
e | CD monitor e White goods
Electrical Characteristics for Series e |LCD/PDP panel e Game console

%o aft Az e | CD backlight inverter e Office Automation

. Ampere Ratin OpeningTime i
Rating 5 o G e Portable DVD player equipment
100% 1/16 15 4 hours, Minimum e Power supply i Batierxécharging circuit
_ . . protection
200% 1/16 =10 5 sec., Maximum e Networking . g . .
12 -15 20 sec., Maximum ndustrial equipment

e PC server

_ e Medical equipment
e Cooling fan system

Automotive
e Storage system
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Electrical Specifications by Item

b5 . Nominal Cold Nominal G AL
Voltage Interrupting Resi Melti
Rating Rating esistance Me ting
V) (Ohms) I’t (A%sec)
0.062 .062 125 5.50 0.00023 X X
0.080 .080 125 4.42 0.00043 X X
0.100 .100 125 2.90 0.00082 X X
0.125 125 125 2.58 0.00130 X X
0.160 .160 125 1.76 0.00280 X X
0.200 .200 125 1.40 0.00380 X X
0.250 250 125 1.05 0.01520 X X
0.315 .315 125 0.7900 0.02650 X X
0.375 .375 125 0.7300 0.02400 X X
0.400 400 125 0.4895 0.04160 X X
0.500 .500 125 0.3800 0.10000 X X
0.630 .630 125 0.2821 0.121 X X
50 amperes
0.750 .750 125 @125 VAC/NDC 0.2475 0.206 X X
1.00 001. 125 @32VDC 0.08630 0.441 X X X
1.25 1.25 125 PSE: 100 amperes 0.06619 0.900 X X X
1.50 01.5 125 NG 0.06514 0.900 X X X
1.60 01.6 125 0.06261 1.122 X X X
2.00 002. 125 0.03529 0.812 X X X
2.50 02.5 125 0.02934 1.156 X X X
3.00 003. 125 0.02445 1.720 X X X
3.15 3.15 125 0.02300 1.810 X X X
3.50 03.5 125 0.02100 2.300 X X X
4.00 004. 125 0.01577 3.970 X X X
5.00 005. 125 0.01531 4.490 X X X
6.30 06.3 125 0.01044 12.10 X X X
7.00 007. 125 0.00900 13.92 X X X
8.00 008. 125 0.00780 18.33 X X X
35 amperes
@125 VAC
50 amperes
@125VDC
10.00 010. 125 0.00700 28.00 X X X
300 amperes
@32VDC
PSE: 100 amperes
@100VAC
12.00 012. 65 50 amperes 0.00533 4759 X X
@65 VAC/VDC
15.00 015. 65 300 amperes 0.00394 96.10 X X
@24 VDC

Notes:
- %t calculated at 8ms.
- Resistance is measured at 10% of rated current, 25°C
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Temperature Rerating Curve

Surface Mount Fuses
NANO2® > Very Fast-Acting > 448 Series

Average Time Current Curves
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Soldering Parameters

Reflow Condition Pb — Free assembly T _.i to i,_
P Critical Zone
R -

-Temperature Min (Ts(min)) 150°C ﬂ
Pre Heat |-Temperature Max (T ) 200°C o1 T | 1, )

-Time (Min to Max) (t) 60 - 120 secs § Stmax)

©
q q S Ramp-down

Average ramp up rate (Liquidus Temp 5°C/second max. g -
(T,) to peak £ Tsmin
Toimag t0 T, - Ramp-up Rate 5°C/second max. = ts

-Temperature (T,) (Liquidus) | 217°C
fetely - 5 : 25 time to peak t ature

-Temperature (t,) 60 — 90 seconds e Time ==>
Peak Temperature (T,) 250+9% °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

260°C

Wave Soldering Parameters

260°C Peak
Temperature, 10
seconds max.

© 2009 Littelfuse, Inc.
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Product Characteristics

Materials Body: Ceramic MIL-STD-202, Method 107, Test
Terminations: Gold-plated Caps Thermal Shock Condition B, 5 cycles, -65°C to

) : 125°C, 15 minutes @ each extreme
Product Marking Brand, Amperage Rating MILSTD-202, Method 213, Test |-
Operating X i . Deenergized. 100G's pk amplitude,
Temperature -65°C 10 125°C s el sawtooth wave 6ms duration, 3
Moistilke| Senaitivity cycles XYZ+xyz = 18 shocks
Level Level 1, J-STD-020C MIL-STD-202, Method 201: 0.03"

amplitude, 10-55 Hz in 1 min. 2hrs
Solderability MILSTD-202, Method 208 each XYZ=6hrs
i Moisture Resistance MIL-STD-202, Method 106, 10 cycles
::;:Is::::e (after | MISTD-202, Method 302, Test Condition Y
0 ing) A (10,000 ohms minimum) Salt Spra MIL-STD-202, Method 101, Test
pening pray Condition B (48hrs)

Resistance to Soldering
Heat

MILSTD-202, Method 210, Test
condition B (10 sec at 260°C)

Part Numbering System

6.10 2.69
|— (240 —] 7.106"7‘ 0448 001. M R
£ 2.69 SERIES
7A (.106")
— AMP Code’
sl Refer to Electrical
(.057") Characteristics table
‘ 6.86 QUANTITY Code
(-270") M = 1000 pcs
PACKAGING Code

3.15
|:| (.124")

o

(.077")

Recommended pad layout

Packaging

R =Tape and Reel

*Example:
1.5 amp product is 044801.5MR
(1 amp product shown above).

Packaging Option

Packaging Specification

Quantity

Quantity &
Packaging Code

12mm Tape and Reel

EIA RS-481-1 (IEC 286, part 3) 1000

MR

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Rois] @® 449 Series Fuse e us

Description

The lead free NANO? Slo-Blo® fuse is RoHS compliant

and 100% lead-free. This product is fully compatible with
lead-free solder alloys and higher temperature profiles
associated with lead-free assembly. The Slo-Blo® design
has enhanced inrush withstand characteristics over the
NANOQ? Fast-Acting Fuse. The unique time delay feature

of this fuse design helps solve the problem of nuisance
“opening” by accommodating inrush currents that normally
cause a fast-acting fuse to open.

(/]
()
-
Q
7]
o
<
<

e |ead-free e Wide operating
Agency Approvals e Slo-Blo® temperature range
- e Low temperature
AGENCY | AGENCY FILE NUMBER AMPERE RANGE * Smallsize de-rating
* Wide range of current
oMW s E10480 375mA - 5A ratings available
NBK030205 1A-5A Applications

Secondary protection for space constrained applications:

Notebook PC

Telecom system

L Lo ments L o
Electrical Characteristics for Series e LCD monitor e White goods
% of Ampere Obening Ti e LCD/PDP panel e Game console
Ratin pening Time . . . .
ating e | CD backlight inverter e Office Automation
100% 4 hours, Minimum e Portable DVD player equipment
200% 1 sec., Min.; 60 sec., Max. e Power supply * Battery charging circuit
: ] protection
300% 0.2 sec., Min.; 3 sec., Max e Networking e Industrial equipment
800% 0.02 sec., Min; 0.1 sec., Max. e PCserver e Medical equipment

e Cooling fan system
e Storage system

e Automotive

Electrical Specifications by Item

Max

Agency Approvals

Voltage Interrupting Ngmi_nal el Nom!nal
Rating Rating esistance Meltmg
(V) (Ohms) 1t (A2%sec)
0.375 0.375 125 1.5130 0.088 X
0.500 0.500 125 0.7633 0.258 X
0.750 0.750 125 0.4080 0.847 X
1.00 001. 125 0.2516 1.76 X X
150 015 125 o0 amperes BIZOVAC/T™ 0,186 470 X X
2.00 002. 125 0.0708 6.76 X X
2.50 025 125 PSE: 100 arperes 0.0400 13.18 x x
3.00 008. 125 0.0352 19.65 X X
3.50 03.5 125 0.0261 32.70 X X
4.00 004. 125 0.0227 40.80 X X
5.00 005. 125 0.0171 59.59 X X

Notes: - I’t calculated at 8ms. Resistance is measured at 10% of rated current, 25°C
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters

Reflow Condition Pb — Free assembly T _.i tp i,_
P Critical Zone
R: -
-Temperature Min (T, ) 150°C ﬂ T toTe
Pre Heat |-Temperature Max (T ) 200°C o T | ¢, )
-Time (Min to Max) (t,) 60 — 120 secs 5 Sm
. g E Ramp-down
Average ramp up rate (Liquidus Temp 3°C/second max. g -
(T,) to peak £ Ts [Preheat ]
Tgmaw t0 T, - Ramp-up Rate 3°C/second max. = ts
-Temperature (T ) (Liquidus) | 217°C
Reflow % time to peak t ature
-Temperature (t,) 60 - 90 seconds t peak mper Time
Peak Temperature (T,) 250+05 °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 260°C

260°C Peak
Temperature,
3 seconds max.

Wave Soldering Parameters
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Product Characteristics

Body: Ceramic MILSTD-202, Method 107, Test
Terminations: Gold-plated Caps Thermal Shock Condition B, 5 cycles, -65°C to
125°C, 15 minutes @ each extreme
MIL-STD-202, Method 213, Test I:
Deenergized. 100G’s pk amplitude,

Materials

Product Marking Brand, Amperage Rating

Operating

Temperature -56°Cto 125°C R T sawtooth wave 6ms duration, 3

Moisture cycles XYZ+xyz = 18 shocks

Sensitivity Level | -6ve! 1. J-STD-020C MIL-STD-202, Method 201: 0.03"
Vibration amplitude, 10-55 Hz in 1 min. 2hrs

Solderability MILSTD-202, Method 208 each XYZ=6hrs

Insulation Moisture Resistance MIL-STD-202, Method 106, 10 cycles

MILSTD-202, Method 302, Test Condition
A (10,000 ohms minimum)

Resistance (after MIL-STD-202, Method 101, Test

Opening) SaltSpray Condition B (48hrs) @
Resistance to Soldering | MIL-STD-202, Method 210, Test e
Heat condition B (10 sec at 260°C) )
(/7]
o
6.86 6.10
[— (2701 — e ey —— 0449 001.M R
3.15 F T SERIES
(-1247) 1A AMP Code*
—|y 45| — Refer to Electrical charac-
‘,_F_( ﬁ?g)_.‘ ( 2)5475) teristics table
( 2)-79;‘,,) : ' ﬁgg,)» QUANTITY Code
' : N M = 1000 pcs
Recommended pad layout
2.69 PACKAGING Code
(.106") R =Tape and Reel
e *Example:

0.375 Amp product is 0449.375MR
(1 amp product shown above).

Packaging

Quantity &
Packaging Code

Packaging Option Packaging Specification Quantity

12mm Tape and Reel EIA RS-481-2 (IEC 286, part 3) 1000 MR
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Surface Mount Fuses

NANO2® > \ery Fast-Acting > 451/453 Series

[Rotis] HF

451/453 Series Fuse

®NeE

Agency Approvals

AGENCY | AGENCY FILE NUMBER | AMPERE RANGE
NN E10480 6.3A - 15A
@ LR29862 62mA - 15A
NEK101106.£ 184655 634 T0A
E10480 62mA - 5A

Electrical Characteristics for Series

% of Ampere

Ampere Rating

OpeningTime

Rating
100% 1/16 =15 4 hours, Minimum
1/16 =10 5 sec., Maximum

200%
12 -15 20 sec., Maximum

Description

The Nano? SMF Fuse is a very small, Wire-in-Air (WIA)
square shape surface mount fuse which is very suitable
for the secondary side circuit overcurrent protection
applications and is designed for PCB using surface mount

technology.

e \Very fast acting

e  Small size

e Wide range of current
rating available (62mA
to 15A)

e Wide operating
temperature range

Applications

Low temperature
de-rating

RoHS compliant

Halogen Free

(/]

]
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]
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e Notebook PC

e LCD/PDPTV

e |CD monitor

e | CD/PDP panel

e LCD backlight inverter
e Portable DVD player

e Power supply

¢ Networking

e PC server

e Cooling fan system

e Storage system

Telecom system
Wireless basestation
White goods

Game console

Office Automation
equipment

Battery charging circuit
protection

Industrial equipment
Medical equipment

Automotive

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Electrical Specifications by Item
Agency Approvals

Max

. Nominal Cold Nominal
Volt_age Interrgptlng Resistance Melting
fali REIE (Ohms) It (Azsec)

\

0.062 .062 125 5.5000 0.00019 X X
0.080 .080 125 4.0500 0.00033 X X
0.100 .100 125 3.1000 0.00138 X X
0.125 125 125 1.7000 0.00286 X X
0.160 160 125 1.2157 0.0048 X X
0.200 200 125 0.8372 0.0089 X X
0.250 250 125 0.5765 0.0158 X X
0.315 315 125 0.3918 0.0311 X X
0.375 375 125 0.6100 0.0425 X X
0.400 400 125 0.5600 0.0484 X X
0.500 500 125 0.4200 0.0795 X X
0.630 .630 125 0.3050 0.143 X X
0.750 750 a5 | PDdmizeres ZSRLYDG T 0 e 0.185 X X
0.800 800 125 300 amperes @32VDC 0.2120 0.271 X X
1.00 001. 125 PSE: 100 amperes 0.1530 0.459 X X X
125 125 125 @100VAC 0.0780 0.664 X X X
1.50 01.5 125 0.0630 0.853 X X X
1.60 016 125 0.0580 1.060 X X X
2.00 002. 125 0.0367 0.530 X X X
2.50 02.5 125 0.0286 1.029 X X X
3.00 003. 125 0.0227 1.650 X X X
3.15 3.15 125 0.0215 1.920 X X X
3.50 03.5 125 0.0200 2.469 X X X
4.00 004. 125 0.0160 3.152 X X X
5.00 005. 125 0.0125 5.566 X X X
6.30 06.3 125 0.0096 9.170 X X

700 007, 125 0.0090 10.32 X X

8.00 008. 125 0.0077 20.23 X X

35 amperes @125 VAC/
50 amperes @125 VDC
10.0 010. 125 300 amperes @32 VDC 0.0056 26.46 X X X
PSE: 100 amperes
@100VAC
12.0 012. 65 50 amperes @65 VAC/VDC 0.0049 4797 X X
15.0 015. 65 300 amperes @24 VDC 0.0037 97.82 X X

Notes:
- %t calculated at 8ms.
- Resistance is measured at 10% of rated current, 25°C

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Temperature Rerating Curve

Surface Mount Fuses
NANO2® > \ery Fast-Acting > 451/453 Series

Average Time Current Curves
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Soldering Parameters

Reflow Condition Pb — Free assembly T — te :ﬂ—
P Critical Zone
R -

-Temperature Min (T, . ) 150°C ﬂ
Pre Heat |-Temperature Max (T, ) 200°C o1 T | ¢, )

-Time (Min to Max) (t,) 60 — 120 secs § S(max)

©
. . S Ramp-down

Average ramp up rate (Liquidus Temp 5°C/second max. g Toraneat]
(T) to peak g Ts(min)
Toiman 10T, - Ramp-up Rate 5°C/second max. = ts

-Temperature (T ) (Liquidus) | 217°C
Betlell % time to peak t ature

-Temperature (t,) 60 — 90 seconds gk tempers Time =>
Peak Temperature (T,) 250+0%5 °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 260°C
260°C Peak
Wave Soldering Parameters Temperature,

10 seconds max.
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Product racteristics

Body: Ceramic

MILSTD-202, Method 107, Test

. Terminations: Tin-Lead Alloy Thermal Shock Condition B, 5 cycles, -65°C /
Materials RogsldCﬁmpcljle:ntTe(r4ng|1nat|9ns): +125°C, 15 minutes @ each extreme
old-plated Caps series -
Silver-plated Caps (453 series) M”"STD'.ZOZ' l\/Iethc’)d 213, TeSt I
i ] Mechanical Shock Deenergized. 100G’s pk amplitude,
Product Marking Brand, Ampere Rating ec sawtooth wave 6ms duration, 3
: cycles XYZ+xyz = 18 shocks
YOI -55°C t0 125°C —
Temperature MILSTD-202, Method 201: 0.03
Moisture Sensitivity Vibration amplitude, 10-55 Hz in 1 min. 2hrs
Level Level 1, J-STD-020C each XYZ=6hrs
Solderability MIL-STD-202, Method 208 Moisture Resistance MIL-STD-202, Method 106, 10 cycles
Insulation » MILSTD-202, Method 101, Test
Resistance MILSTD-202, Methqd 302, Test Condition Salt Spray Condition B (48hrs)
. A (10,000 ohms minimum)
(after Opening) Resistance to Soldering | MIL-STD-202, Method 210, Test

6.10 ‘tz.sg*
|l-— (240 —] (1087l
[E 2.69
7A (106"
lyaslT—
(057"
‘ 6.86 ‘
(270"

|

‘ kz.gsa‘
1.96' (116

(077"

3.157
(.124") |:|

Recommended pad layout

Heat

condition B (10 sec at 260°C)

Part Numbering System

0451 001.

SERIES
451 = Gold Plated Caps
453 = Silver Plated Caps

AMP Code
Refer to Electrical

characteristics table

QUANTITY Code
M = 1000 pcs
N = 5000 pcs

PACKAGING Code

R =Tape and Reel

RoHS Compliant & Halogen Free

NOTE: “L” suffix applies to 451 series only
451 series may be ordered as either “RoHS and HF” (“L” suffix) or non-RoHS (no

suffix) version.

453 series is available only as RoHS complaint version and does not require “L" suffix.
Please do not include “L" suffix within 453 series ordering instructions.

Packaging

Packaging Option Packaging Specification Quantity Pagkiagr;:\ngycgéde
12mm Tape and Reel EIA RS-481-2 (IEC 286, part 3) 5000 NR
12mm Tape and Reel EIA RS-481-2 (IEC 286, part 3) 1000 MR
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Surface Mount Fuses
NANO2® > S|o-Blo® > 452/454 Series

[Rohis] HF

452/454 Series Fuse

S NE

AMPERE RANGE

Description

The NANO? Slo-Blo® fuse has enhanced inrush withstand
characteristics over the NANO? Fast-Acting fuse. The
unigue time delay feature of this fuse design helps solve
the problem of nuisance “opening” by accommodating
inrush currents that normally cause a fast-acting fuse to

open.

Features

e Time-Lag (Slo-Blo) .
e  Small size

e Wide range of current
rating available (375mA .
to BA)

e Wide operating
temperature range

NN E10480 375mA - 5A
Applications
@~ LR29862 375mA - 5A
e Notebook PC .
NBK030205-E10480B 1A - BA e |CD/PDPTV .
e LCD monitor .
Electrical Characteristics for Series * LCD/PDP panel °

% of Ampere
Rating

100%

4

Opening Time

hours, Minimum

200%

1 sec.

, Min.; 60 sec., Max.

300%

0.2 sec., Min.; 3 sec., Max

800%

0.02 sec., Min.; 0.1 sec., Max.

Electrical Specifications by Item

e LCD backlight inverter U
e Portable DVD player
e Power supply

e Networking

e PC server

e Cooling fan system
e Storage system

Low temperature
de-rating

RoHS compliant
Halogen Free
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Telecom system
Wireless basestation
White goods

Game console

Office Automation
equipment

Battery charging circuit
protection

Industrial equipment
Medical equipment
Automotive

Agency Approvals

Interrupting Ngmi.nal Cold Nom!nal
Rating esistance Meltmg
(Ohms) I’t (A%sec)
0.375 .375 125 1.2000 0.101 X
0.500 .500 125 0.7000 0.240 X
0.750 .750 125 0.3600 0.904 X
001. 001. 125 0.2250 1.98 X X
1.50 01.5 125 50 amperes @ 125 VACADC 0.0930 3.65 X X
2.00 002. 125 300 amperes @ 32 VDC 0.0625 8.20 X X
2.50 025 125 | FoF: 100 amperes @ 100VAC ™5 16 15.0 x x
3.00 003. 125 0.0340 20.16 X X
3.50 03.5 125 0.0224 26.53 X X
4.00 004. 125 0.0186 34.40 X X
5.00 005. 125 0.0136 53.72 X X
700 007. 72 o el A 0.0105 123.83 x

Notes:
- %t calculated at 8ms.

- Resistance is measured at 10% of rated current, 25°C

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Temperature Rerating Curve Average Time Current Curves

13388888888 %
| ‘.l ‘.l Y
140 T Il l‘ !
1 RA
\
120 ‘ \ \ \
\\‘\\ T
g 100 —|=9-17- 7 "\5‘:‘;;;;***’*** 7 o \ \
= | Tt = |
é | |ll 1 ||
w 80 t
o | I
E T
g ‘ i
o 60 |
& \
o “© 25°C 1 - |
1] i | 1 1
‘ g - HE A
‘ 8 (A BT T
| o
20 i @ \ 1\
! 2
-60°C -40°C -20°C 0°C 20°C 40°C 60°C 80°C 100°C 120°C w \ \ \ \
T6°F -40°F  -4°F  32°F 68°F 104°F 140°F 176°F 212°F 248°F H \ \ k \
AMBIENT TEMPERATURE 1 \ Fn
SRR
| AW W\ N\
\\ TV W
Note: \ \ \\\
1. Derating depicted in this curve is in addition to the standard derating of 25% for \ \\\
continuous operation. o1 \ RAL\AY
‘\ \\ AWAY \\‘\\\ \\\ \
VI WA AR\ WA
\ AR LN\
ARL\AY
\ 1\ \\\ Q
0% 0 100 1000
CURRENT IN AMPERES

Soldering Parameters

Reflow Condition Pb — Free assembly T -t
P Critical Zone
_R -

-Temperature Min (Ts(min)) 150°C ﬂ [Ramp-sp ]
Pre Heat |-Temperature Max (T ) 200°C o1 T { —t, )

-Time (Min to Max) (t) 60 - 120 secs _5_, Stmax)

©
q q S Ramp-down

Average ramp up rate (Liquidus Temp 5°C/second max. g
(T,) to peak g Ts(min)
Tomag t0 T, - Ramp-up Rate 5°C/second max. = ts

-Temperature (T ) (Liquidus) | 217°C
e # time to peak t ature

-Temperature (t,) 60 — 90 seconds (£35°C to paak) Time —>
Peak Temperature (T,) 25095 °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 260°C

260°C Peak

Wave Soldering Parameters Temperature,

3 seconds max.
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Product racteristics

Body: Ceramic MIL-STD-202, Method 107, Test
Materials Terminations: Gold-plated Caps (452) / Thermal Shock Condition B, 5 cycles, -65°C /
Silver-plated Caps (454) +125°C, 15 minutes @ each extreme
Product Marking | Brand, Ampere Rating BAleTszogr ':A()eég?d 2k13' Teﬁtt lc:i
. eenergized. s pk amplitude,
Operating 55°C 1o 125°C Mechanical Shock sawtooth wave 6ms duration, 3
Temperature cycles XYZ+xyz = 18 shocks
Moisture MIL-STD-202, Method 201: 0.03"
Sensitivity Level Level 1, J-STD-020C Vibration amplitude, 10-55 Hz in 1 min. 2hrs
. each XYZ=6hrs
Solderability MIL-STD-202, Method 208
. Moisture Resistance MIL-STD-202, Method 106, 10 cycles
Insulation - 7
Resistance (after MILSTD-202, Metho_d 302, Test Condition S MIL-STD-202, Method 101, Test o
Opening) A (10,000 ohms minimum) pray Condition B (48hrs) =
Resistance to Soldering | MIL-STD-202, Method 210, Test C%
Heat condition B (10 sec at 260°C)
<
10
g
10
<
6.10 0452 001. MRL
— (2409 — SERIES
F
E T AMP Code
1A Refer to Amp Code column in the
Electrical Specifications table.
—11.45/— The dot is positioned at the end of the
(.057") 269 number sequence with whole ratings
|‘(' 1'06..')'| and within for fractional ratings.
. N Example: 0.375 Amp product is
2.69 0452.375MRL (1 amp product shown)
(.106") QUANTITY Code
J A M = 1000 pcs
| 6.86 | N = 5000 pcs
(.270") PACKAGING Code
315 R =Tape and Reel
(.124") RoHS Compliant & Halogen Free
. 295 _»‘ NOTE: “L” suffix applies to 452 series only
1.96/ (.116") 452 series may be ordered as either “RoHS and HF" (“L" suffix) or non-RoHS (no
0'77,, suffix) version.
(' ) 454 series is available only as RoHS complaint version and does not require “L" suffix.
Recommended pad layout Please do not include “L” suffix within 452 series ordering instructions.
Packaging
. . . . . Quantity &
Packaging Option Packaging Specification Quantity Packaging Code
12mm Tape and Reel EIA RS-481-1 (IEC 286, part 3) 5000 NR
12mm Tape and Reel EIA RS-481-1 (IEC 286, part 3) 1000 MR
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HF 456 Series Fuse M <>

Description

G The High Current NANO?® Fuse is a small square surface
: « mount fuse that is designed to support higher current
- requirements of various applications.

Features

J e Y
. Pery
7 e Surface mount high e RoHS compliant

g current fuse

o
5

e Available in ratings of
e Fully compatible 20 to 40 Amperes
with lead-free solder
alloys and higher

temperature profiles
Agency Approvals ; "
gency Approv associated with lead-

free assembly

(/]
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-
Q
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<

AGENCY AGENCY FILE NUMBER AMPERE RATING

S s E10480 20A, 30A, 40A Applications
NBK030308-JP1021 20A. 30A e \oltage regulator e Basestation power
’ module for PC server supply
e Cooling fan system for e Automotive

Electrical Characteristics PC server

e Storage system power

% of OveninaTi
Ampere Rating pening fime

100% 4 hours, Minimum

200% 60 seconds, Maximum

Electrical Specifications

Agency Approvals

Nominal
Melting
I’t (A% Sec.)

Nominal
Interrupting Rating [ Cold Resistance
(Ohms)

Nom Voltage
Drop
(mV)

100A @125V AC
300A @ 65V AC
300A @ 100V DC
1000A @ 32V DC

20 020. 125 0.00230 18 64.7 X X

100A @ 125V AC
30 030. 125 300A @ 65V AC 0.00132 81 69.9 X X
1000A @ 32V DC

40 040. 60 600A @ 60V DC 0.00105 454 55 X

Notes:

1. Cold resistance measured at less than 10% of rated current at 23°C.
2. Agency Approval Table Key: X=Approved or Certified, P=Pending.
3. ’tvalues stated for 10 msec opening time.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
© 2009 Littelfuse, Inc. 65 456 Series

Specifications are subject to change without notice. Revised: May 14, 2009
Please refer to www.littelfuse.com/series/456.html for current information.



Surface Mount Fuses 'Y o
NANOZ® > 456 Series T4 Littelfuse

Expertise Applied | Answers Delivered

Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters — Reflow Soldering

Reflow Condition Pb — Free assembly T - te
P —
CrltchaI Zz:ne
-Temperature Min (T_ . ) 150°C ﬂ [Ramp-up |
Pre Heat |-Temperature Max (T ) 200°C o7 T L —t, )
-Time (Min to Max) (t ) 60 - 180 secs :5_, Smax)
A t (L id T g Ramp-down
_Iyerage ramp up rate (Liquidus Temp 5°C/second max. g
(T,) to peak g Ts(min)
—
Tsmag t0 T, - Ramp-up Rate 5°C/second max. = ts
-Temperature (T ) (Liquidus) | 217°C 25
Reflow -Temperature (t,) 60 - 150 seconds time to peak temperature i
P L (t 25°C to peak) Time ==>
Peak Temperature (T,) 25095 °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 260°C
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Product racteristics

Body: Ceramic

Materials ; Operating Temperature | -55°C to 125°C with proper derating

Cap: Silver Plated Brass

. . . MILSTD-202F, Method 107G,
Product Marking Body: Brand Logo, Current Rating Thermal Shock Test Condition B
- - MIL-STD-202, method 302, Test (5 cycles -65°C to 125°C)
Insulation Resistance Condition A (10.000 oh Mini
ondition A (10,000 ohms, Minimum) Torifam MIL-STD-202F, Method 201A
(10-65 Hz)
Solderability MILSTD-202, Method 208 . .
Hoisture Sensitivity | | cvel 1 -5TD-020C
Resistance to MIL-STD-202, Method 210,
Soldering Heat Test Condition B (10 sec at 260°C) MIL-STD-202F Method 106,
Moisture Resistance High Humidity (90-98% RH),

Min. copper layer thickness = 100pm Heat (65°C)

Min. copper trace width =20A, 30 n

10mm (20A, 30A) / 15mm (40A) Salt Spray MIL-STD-202F, Method 101D, 2

Test Condition B =

PCB ) Alternate methods of thermal manage- (7}
Recommendation for | ment may be used. In such cases, (/p]
Thermal Management | under normal operations, the maxi- MIL-STD-202, Method 213, ©

mum temperature of the fuse body Mechanical Shock Te.SJ.[ Condition | (100 G's peak for 6 Ts)

should not exceed 80°C in a 25°C milliseconds) <

environment.

20 A, 30A:

10.10 [.31'291 - (.?‘22853')‘_ 0456 (ng E B
(.397")
. ERIE
|E 20 A (320 S S
a0 - 1260 AMP Code .
(123") —— ot (.496") sas | Refer to Electrical
(.135") isti
Recommended Pad Lavont characteristics table
QUANTITY Code
E = 2500 pcs
40A: o . D = 1500 pcs
(-492) | i PACKAGING Code
R =Tape and Reel
IF40 A
— 2173 _]
(}.1709”) (.086")
P
j
|« 0.30
(.0127) 378
(.149")
(32752) (_Z'zi’zsn) Recommended Pad Layout
13.3
(524"
Packaging
Packaging Option Packaging Specification Quantity Pa?kljalzag;?g;ycséde
20A, 30A 24 mm Tape and Reel EIA RS-481-2 2500 ER
40A 24 mm Tape and Reel EIA RS-481-2 (IEC 286, part 3) 1500 DR
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NANOQ2® > 458 Series 1206 Size Inrush Withstand Fuse
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HF 458 Series Fuse c“us

)
b /) i
£ 70

Description

The 458 Series Nano?® Fuse is an ultra-small, square
surface mount fuse designed to support a variety of space

‘o
k’ ik constrained overcurrent protection applications. Offering a
o o 1206 size footprint, it is the smallest wire-in-air type surface
G

mount fuse offered by Littelfuse.

i

e Surface Mount Fuse e RoHS Compliant

e Fully compatible with e Halogen Free
lead free soldering e Available in ratings of

profiles
Agency Approvals 1 to 10 Amperes

AGENCY [ AGENCY FILE NUMBER AMPERE RANGE

(/]
()
-
Q
7]
0
Ty)
<

Applications

c“us £10480 1A-10A e Notebook PC e Car Navigation System
e | CD backlight inverter e Network Equipment

. y . e LCD Panel * Telecom Equipment
Electrical Characteristics for Series o
e DC/DC converter e Electronic Signage

L °F‘;A.mpere Opening Time * Battery Pack e Portable Consumer
ating Electronics
100% 4 hours, Minimum
250% 5 seconds, Maximum

Electrical Specifications by Item

. . Agency
Max A Nominal Cold Nominal -
Marking | Voltage 211 7 g Resistance Melting Api@

Rating (V) Hating (Ohms) I’t (A%sec) c“us

1.0 001. 1 0.180 168 X
1.25 1.25 1.25 0.125 313 X
15 01.5 15 0.099 548 X
1.6 01.6 1.6 0.092 562 X
2 002. 2 0.0695 952 X
25 02.5 2.5 0.06 1.408 X
3 003. 3 0.049 2.289 X
3.15 3.15 3.15 63V 50A @63Vdc 0.045 2.457 X
35 03.5 35 0.0375 4.00 X
4 004. 4 0.032 4.832 X
005. 5 0.027 7938 X

6.3 06.3 6.3 0.0192 14.37 X
7 007. 7 0.0175 20.48 X
8 008. 8 0.0058 9.00 X
10.0 010. 10 0.00465 15.0 X

Notes:

1. Ptvalues stated for 8 msec opening time

2. Cold resistance measured at less than 10% of rated current at 25°C.

3. Agency Approval Table Key: X=Approved or Certified, P=Pending and Blank=Not Approved
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Temperature Rerating Curve Average Time Current Curves
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Note: an

1. Derating depicted in this curve is in addition to the standard derating of 25% for
continuous operation.
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Soldering Parameters
Reflow Condition Pb - Free assembly T - te
P Critical Zone
_R -

-Temperature Min (T__. ) 150°C ﬂ [Ramp-vo]
Pre Heat |-Temperature Max (T ) 200°C o1 T | —t, )

-Time (Min to Max) (t,) 60 - 120 secs i

a a E Ramp-down
Average ramp up rate (Liquidus Temp 5°C/second max g Toreheat]
(T)) to peak g Ts(min) [Preheat]
—

Tsmag t0 T, - Ramp-up Rate 5°C/second max = ts

-Temperature (T ) (Liquidus) | 217°C 25
Reflow p—— " "

-Temperature (t,) 60 - 90 seconds ime (fzps?’?: toeg‘el;ekf)a ure —————») Time —>
Peak Temperature (T,) 250+0%5 °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 260°C

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Product Characteristics

: Body: Ceramic Operating Temperature | -55°C to 125°C with proper derating

AL Cap: Gold Plated Brass

MIL-STD-202F, Method 107G,

. Body: Current Rating Thermal Shock Test Condition B (5 cycles -65°C
el (Refer to Electrical Characteristic table) to +125°C)
Inulation Resistance | MI=STD-202, Method 302, Vibration e oy 02F Method 2014
fter Openi Test Condition A (10,000 ohms,
(after Opening) Minimurm) MIL-STD-202, Method 108,
Moisture Resistance High Humidity (90-98% RH),

Solderability MIL-STD-202, Method 208 Heat (65°C)
Resistance to MIL-STD-202, Method 210, Salt Spray % Is;Lt_SCToa_ji?i%E lg/lethod 101D,
Soldering Heat Test Condition B (10 sec at 260°C)

MIL-STD-202, Method 213,
Moisture Sensitivity Level 1 Shock Test Condition | (100 G's peak for 6
Level eve milliseconds)

(/]
()
-
Q
7]
0
Ty)
<

— % 0458 001.D R

\<—’ (
7 1 SERIES
j ’ AMP Code

Refer to Electrical

0813 characteristics table
(.032")

QUANTITY Code
(_?f;l, D: 1500 pcs
PACKAGING Code
R: Tape and Reel
205
Lo Example:
L 1.5 amp product is
0458 01.5 D R (1 amp
1185 128 product shown above).
047 (050")

Recommended Pad Layout

Packaging

Quantity &
Packaging Code

Packaging Option Packaging Specification Quantity

24mm Tape and Reel EIA-RS 481-1 1500 DR
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443 Series Fuse A -\ P

Description

The 250V Nano? Fuse is a small square surface mount
fuse that is designed to enable compliance with the RoHS
directive. This product is fully compatible with lead-free
solder alloy and higher temperature profiles associated
with lead-free assembly.

Features

e 250 VAC voltage rating e Fully compatible

e Time-lag with Iead—frge solder .g

) alloys and higher ]

* Available 0.50A - temperature profiles %

5.00A associated with lead- o

e RoHS Compliant free assembly <

AGENCY AGENCY FILE NUMBER AMPERE RANGE <

Applications

e us E10480 0.500A - 5.00A

e AC/DC power adaptor * High voltage DC/DC
e Telecom equipment converter

Electrical Characteristics for Series system power ¢ Lighting System

% of Ampere oo ) o Portable system built- e |ED Lighting
i peningTime in AC/DC converter
100% 4 hours, Minimum
250% 120 seconds, Maximum

Electrical Specifications by Item

. . . Agency
i Nominal Cold flominal flominal -
J A |
Amp Code Interrupting ) ! pprovals

edsonea | Meling | Voligebrop
0.50 .500 250 0.600 1.61 448 X
0.75 .750 250 0.275 1.00 285 X
1 001. 250 0.180 10.17 234 X
1.50 01.5 250 0.100 14.72 196 X
2 002. 250 50A @250VAC 0.052 18.06 154 X
2.50 02.5 250 0.035 18.13 139 X
3 003. 250 0.028 51.44 113 X
3.50 03.5 250 0.019 53.14 98 X
4 004. 250 0.016 70.56 81 X
5 005. 250 0.0115 127.79 80 X

Notes:

1. Cold resistance measured at less than 10% of rated current at 23°C.

2. Agency Approval Table Key: X=Approved or Certified, P=Pending and Blank=Not Approved

3. Have special electrical characteristic needs? Contact Littelfuse to learn more about application specific options.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Temperature Rerating Curve Average Time Current Curves

120

100 |- ~|- 1

80

60

40

20

|
-60°C -40°C -20°C 0°C 20°C 40°C 60°C 80°C 100°C 120°C
-76°F -40°F -4°F 32°F 68°F 104°F 140°F 176°F 212°F 248°F

AMBIENT TEMPERATURE

Note:
1. Derating depicted in this curve is in addition to the standard derating of 25% for 0f
continuous operation.
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Soldering Parameters

Reflow Condition Pb — Free assembly T _,i tp :ﬁ_
P Critical Zone
R -
-Temperature Min (T__. ) 150°C ﬂ
Pre Heat |-Temperature Max (T ) 200°C o1 T | —t,. )
-Time (Min to Max) (t,) 60 — 120 secs 5 Sme
i i E Ramp-down
Average ramp up rate (Liquidus Temp §°C/second max. g -
(T,) to peak E Tsmin Preheat]
Tg(ma tOT, - Ramp-up Rate 5°C/second max. = ts
-Temperature (T ) (Liquidus) | 217°C
Reflow % time to peak t ature
-Temperature (t,) 60 - 90 seconds to poak temper Time :
Peak Temperature (T,) 250495 °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 260°C

260°C Peak
Wave Soldering Parameters Temperature,

3 seconds max.
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Product racteristics

Surface Mount Fuses
NANO2® > 250V > Time Lag > 443 Series

Body: Ceramic

Matorials Cap: Silver Plated Brass

Body: Brand Logo, Current Rating
Rated Voltage, T - C
Characteristic “T"

Product Marking

MIL-STD-202, Method 302,
Test Condition A (10,000 ohms,
Minimum)

Insulation Resistance
(after Opening)

Solderability MILSTD-202, Method 208

Resistance to
Soldering Heat

MIL-STD-202, Method 210,
Test Condition B (10 sec at 260°C)

Moisture Sensitivity Level 1 J-STD-020C

Level
Min. copper layer thickness = 100um
Min. copper trace width = 10mm
PCB . Alternate methods of thermal manage-
Recommendation ment may be used. In such cases,
for Thermal under normal operations, the maximum
Management temperature of the fuse body should

not exceed 80°C in a 25°C ambient
environment.

3.25

10.10 (.128")
l— (3o — 610 — o
£ oA T 3.12 (240 3.43
AC250V (.123") (.135")
T 12.6 T
3.12 L .
|T.123"T | | | (4967 |
1.70 typ

(067" Recommended Pad Layout

Packaging

Packaging Option Packaging Specification

24mm Tape and Reel EIA-RS 481-2 (IEC 286, part 3)

Operating Temperature

-55°C to 125°C with proper derating

Thermal Shock

MIL-STD-202F, Method 107G,
Test Condition B (5 cycles -65°C
to +125°C)

Vibration

MILSTD-202F, Method 201A
(10-55 Hz)

Moisture Resistance

MILSTD-202, Method 106,
High Humidity (90-98%RH), Heat
(65°C)

MILSTD-202F Method 101,

SELUEY Test Condition B
MIL-STD-202, Method 213,
Mechanical Shock Test Condition | (100 G's peak for

6 milliseconds)

Part Numbering System

0443 500D R

SERIES

AMP Code
Refer to Electrical

characteristics table

QUANTITY Code
D = 1500 pcs

PACKAGING Code
R =Tape and Reel

Quantity

1500

Example:

1.5 amp product is
0443 01.5 D R (0.5 amp
product shown above).

Quantity &
Packaging Code

DR

(/]
()
-
Q
7]
()
<
<
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464 Series Fuse

Y

The Surface Mount Nano? 250V UMF product family
complies with IEC Publication IEC60127-4-Universal
Modular Fuse-Links [UMF]. This IEC standard has been
accepted by UL/CSA making it the first global fuse

standard.
e Fast Acting e 250VAC Voltage rating

e Listed to IEC 60127-4, e RoHS complaint
Universal Modular
Fuse-Links (UMF),

Agency Approvals 250V

(/]
()
-
Q
7]
<t
©
<

AGENCY AGENCY FILE NUMBER AMPERE RANGE

NBK30502-E108480A 1A-6.3A GRBICILONS
e Power supply e |ndustrial equipment
M E184655A,B 500mA - 6.3A o _ _
e Lighting system e Medical equipment

¢ White goods
Electrical Characteristics for Series

% of Ampere

Rating OpeningTime

125% 1 hour, Minimum

200% 2 minutes, Maximum
1000% 0.001 sec., Min.; 0.01 sec., Max.

Electrical Specifications by Item

Nominal Cold Nominal Nominal Agency Approvals

Interrupting

e | e | Ml | oo
0.500 500 250 0.2373 0.22 600 X
0.800 800 250 0.1159 0.96 400 X
1.00 001. 250 0.0762 0.51 300 x X
125 125 250 0.0580 0.98 300 X X
1,60 016 250 0.0448 167 300 X X
2.00 002. 250 s 0.0354 248 300 X X
2.50 025 250 0.0288 3.99 300 x x
3.15 3.15 250 0.0206 8.05 300 X X
4.00 004. 250 0.0156 13.85 300 x x
5.00 005. 250 0.0119 236 300 x X
6.30 06.3 250 0.0093 53.33 300 x x

Notes:

- It calculated at 8ms.

- Resistance is measured at 10% of rated current, 25°C

- For information and availability of additional ratings please contact Littelfuse

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters

Reflow Condition Pb - Free assembly T _.i to i¢_

-Temperature Min (Ts(min)) 150°C ﬂ
Pre Heat |-Temperature Max (T ) 200°C o1 T | 1, )

-Time (Min to Max) (t,) 60 - 120 secs % Stmax)

o o — Ramp-down

G_\/L()a:zg;e;akmp up rate (LiquidusTemp B°C/second max. é’-.rs(min) p
Tgmag t0 T, - Ramp-up Rate 5°C/second max. = hE—

-Temperature (T ) (Liquidus) | 217°C
Reflow -Temperature (t,) 60 - 90 seconds ® time to peak temperature Ti

L (t 25°C to peak) ime —>

Peak Temperature (T,) 250+0%5 °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 260°C

260°C Peak
Wave Soldering Parameters Temperature,

10 seconds max.
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Product racteristics

Materials Body: Ceramic MIL-STD-202, Method 107, Test
Terminations: Silver-plated Caps Thermal Shock Condition B, 5 cycles, -65°C /
: - 125°C
. Brand, Ampere Rating, Voltage Rating, +
RIGAUCEIMARINGRIN] )\ /- | 4, Mechanical Shock MIL-STD-202, Method 213, Test
Operating Condition A
-55°C to 125°C S
Temperature Vibration MIL-STD-202, Method 201 (10-55 Hz)
Moi e -
Le“’,';t“’e Sensitivity | | 11 J.sTD-020C Moisture Resistance MIL-STD-202, Method 106, 10 cycles
- MIL-STD-202, Method 101, Test
Solderability |IEC 60127-4 Salt Spray Condition B (48hrs)
Insulation Resistance to Soldering
Resistance (after IEC 60127-4 (0.1Mohm min @ 500VDC) Heat IEC 601274
Opening) (/]
P ] .q-,
=
Q
. 7]
Part Numbering System <
121 R ded pad layout 3
. ecommenaed pad layou
‘ (475" | 6.7 0464 001. D R
— _ (.264") bA A n
45 | EF500mAL 5,; SERIES
() AC250V (227)
R E M ' AMP Code*
—| 2 |— — T es — Refer to Electrical
(11" | (27" Characteristics table
TOP VIEW WAVE SOLDERTs QUANTITY Code
(-14") D = 1500 pcs
45 5Te PACKAGING Code
<1th) ('zf") Y R =Tape and Reel
A A (.264") *Example:
END CAP REFLOW SOLDER 2.5 amp product is 046402.5 DR
(1 amp product shown above).
Packaging

Quantity &
Packaging Code

Packaging Option Packaging Specification Quantity

24mm Tape and Reel ‘ EIA RS-481-1 (IEC 286, part 3) ‘ 1500 ‘ DR
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465 Series Fuse

‘0

Description

The Surface Mount Nano? 250V UMF product family
complies with IEC Publication IEC60127-4-Universal
Modular Fuse-Links [UMF]. This IEC standard has been
accepted by UL/CSA making it the first global fuse
standard.

e Time-Lag e 250VAC Voltage rating

e Listed to IEC 60127-4, e RoHS complaint
Universal Modular
Fuse-Links (UMF),

Agency Approvals
gency App 250V

(/]
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AGENCY [ AGENCY FILE NUMBER AMPERE RANGE

NBK030205-E108480B 1A-6.3A Applications
M E184655A,B 250mA - 6.3A e Power supply e |ndustrial equipment
e Lighting system e Medical equipment

¢ White goods

Electrical Characteristics for Series

% of Ampere

Rating Opening Time

125% 1 hour, Minimum
200% 2 minutes, Maximum
1000% 0.01 sec., Min.; 0.1 sec., Max.

Electrical Specifications by Item

Max ; Agency Approvals
Voltage Interrupting N;ml_nal Cold Nominal Melting
: . esistance .
Rating Rating I’t (A%sec)
(Ohms)
(V)
1.00 001. 250 0.1070 2.8 X X
1.25 1.25 250 0.0830 5.6 X X
1.60 01.6 250 0.0560 9.2 X X
2.00 002. 250 0.0390 14.9 X X
100 amperes
2.50 02.5 250 @250VAC 0.0260 21.0 X X
3.15 3.156 250 0.0210 317 X X
4.00 004. 250 0.0160 48.4 X X
5.00 005. 250 0.0130 870 X X
6.30 06.3 250 0.0088 144.4 X X

Notes:

- %t calculated at 8ms.

- Resistance is measured at 10% of rated current, 25°C

- For information and availability of additional ratings please contact Littelfuse
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters

Reflow Condition Pb - Free assembly T _.i tp i,_
P Critical Zone
R: -

-Temperature Min (T__. ) 150°C ﬂ
Pre Heat |-Temperature Max (T ) 200°C o1 T | 1, )

-Time (Min to Max) (t ) 60 — 120 secs § S(max)

a a E Ramp-down

Average ramp up rate (Liquidus Temp §°C/second max. g -~
(T,) to peak g Tsmin [Preheat]
Tqmax 10 T - Ramp-up Rate 5°C/second max. = ts

-Temperature (T ) (Liquidus) | 217°C
Reflow % time to peak t ature

-Temperature (t,) 60 - 90 seconds to peak temper Time —=>
Peak Temperature (T,) 250495 °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 260°C

260°C Peak
Wave Soldering Parameters Temperature,

3 seconds max.
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Product racteristics

Materials Body: High Performance Ceramic MIL-STD-202, Method 107,
Terminations: Silver plated brass. Thermal Shock Test Condition B, 5 cycles, -65°C
. Brand, Ampere Rating, Voltage to 125°C
el e Rating, UMF Logo . MIL-STD-202, Method 213, Test
Mechanical Shock Condition A
Operating Temperature | -55°C to 125°C. ondition
. e s Vibration MIL-STD-202, Method 201 (10-55 Hz)
Mioisture Sensitivity | |evel 1, J-STD-020C
Moisture Resistance MIL-STD-202, Method 106, 10 cycles
Solderability IEC60127-4
Insulation Resistance |IEC 60127-4 (0.1TMohm min @ Salt Sora MIL-STD-202, Method 101, Test
(after opening 500VDC) pray Condition B (48hrs)
MIL-STD-202, Method 213, Test " .
Shock Condition A Resistance to Soldering IEC 60127-4 3
Heat -
=
Q
7]
. 10
Part Numbering System ©
<
121
| oz | o 0465 .500 D R
- o (.264")
(4.5 )l [ET500mAL 5_$ SERIES
A77" n
AC250V M (~Qi) AMP Code*
. - — Refer to Electrical
| 28] |-— 69 —| "
(11" (27" Characteristics table
TOP VIEW \WAVE SOLDER QUANTITY Code
(14" D = 1500 pcs
74 5 D PACKAGING Code
. 5.6
(1777 (22" R =Tape and Reel .
Height | 6.8 Example:
£ (.264") 2.5 amp product is 046502.5DR
END CAP REFLOW SOLDER (0.5 amp product shown above).

Packaging

Quantity &

Packaging Option Packaging Specification Quantity Packaging Code

24mm Tape and Reel EIA RS-481-1 (IEC 286, part 3) 1500 DR
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Surface Mount Fuses
Surge Resistant > 461 Series TeleLink® Fuse

461 Series TeleLink® Fuse

Agency Approvals

AGENCY |  AGENCY FILE NUMBER AMPERE RANGE
RN E10480 500mA - 2A
@ LR29862 500mA - 2A

Description

‘2
@

The Littelfuse 461 Series TeleLink® surface mount,

surge tolerant fuse, offers overcurrent protection for a
wide range of telecom applications without requiring

a series resistor. When used in conjunction with a
Littelfuse SIDACtor® Transient Voltage Suppressor (TVS)
or a Greentube™ gas plasma arrestor, this combination
provides a compliant solution for standards and
recommendations such as GR-1089-Core, TIA-968-A, UL/
EN/IEC 60950, and ITU K.20 and K.21. The coordination
requirement contained in GR-1089-Core, and ITU K.20/21
may require a series impedance device.

Features

(/]
()
=
(]
\n
F
()
<

telecommunication and
networking equipment.

e Surface mount surge
resistant Slo-Blo® fuse.

e Meets UL 60950 3rd .
Edition power cross
requirements stand
alone.

2A rating has improved
temperature rise
performance under 2.2A
surge current testing

e Designed to allow when compared with

Electrical Characteristics for Series

% of Ampere

compliance with Telcordia
GR-1089-CORE and TIA-

968-A (formerly FCC Part
68) Surge Specifications.

1.25A rating.

Product is RoHS
Compliant and
compatible with lead-

Rating Opening Time
100% 4 hours, Minimum
250% 1 sec., Min.; 120 sec., Max.

Maximum Temperature Rise

Telecom Nano? Fuse
04611.25
0461002.

Temperature Reading
< 82°C (180°F)
< 50°C (122°F)

Higher Currents and PCB layout designs can affect this parameter.
Readings are measured at rated current after temperature stabilizes.

© 2009 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to www.littelfuse.com/series/461.html for current information.

free solders and higher
temperature profiles
when ordered with
Standard Silver Plated
Brass Caps.

® Provides coordinated
protection with Littelfuse
SIDACtor® Transient
Voltage Suppressor (TVS)
or a Greentube™ gas
plasma arrestor, without e
series resistors.

Standard product is
RoHS Compliant and
compatible with lead-
free solders and higher
temperature profiles.

e Designed to serve
the requirements
of a wide range of

Applications

e T1/E1/J1 and HDSL2/4

e SLIC interface portion of Fiber to the Curb (FTTC) and
Fiber to the Premises (FTTP)

e Non-Fiber SLIC interface for Central Office (CO)
locations and Remote Terminals (RT)

e xDSL applications such as ADSL, ADSL2+, VDSL, and
VDSL2+

e FEthernet 10/100/1000BaseT

e POTS applications such as modems, answering
machines, telephones, fax machines, and security
systems

e |SDN “U” interface
e BaystationT1/E1/J1, T3 (DS3) trunk cards

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Voltage Interrupting Nominal Cold Nominal Melting
Rating Rating Resistance (Ohms) 1t (A%sec)
(V)
0.500 .500 600 0.560 0.840' X X
125 125 600 80 amperes @500 0.110 16.5' X X
2.00 002. 600 0.050 175! X X

"%t is calculated at 10 msec or less. 1%t at 10 times rated current has a typical value of: 24
A?sec (2.0A), 22 A%sec (1.25A), 1.3 A%sec (0.5A).

e Typical inductance <40nH up to 500 MHz.
¢ Resistance changes 0.5% for every °C.
* Resistance is measured at 10% rated current.

Temperature Rerating Curve Average Time Current Curves
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AMBIENT TEMPERATURE 3 X
Operating Temperature is -55° C to +125° with proper correction factor applied. A
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Note: 0.01
1. Derating depicted in this curve is in addition to the standard derating of 25% for A% \
continuous operation. \\
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GR 1089 Inter-building requirements

GR 1089 1st level lighting surge inter-building GR 1089 2nd level lightning surge telecom port
(Equipment under test can not be damaged and must (Equipment under test shall not become a fire or
continue to operate properly) electrical safety hazard)
Minimum | Minimum| Max. Repetitions Minimum Minimum Max. Repe-
Peak P Fuse Peak 4 Rise/Min. | titions Fuse
Each : Peak ;
Voltage Polari Choices Voltage c A Choices
(V) olarity (V) urrent (A)
1 600 100 10/1000 25 1.25, 2.0 1 5000 500 2/10 1 0.5, 1.25,2.0
2 1000 100 10/360 25 1.25, 2.0 rﬁj‘iﬁre 5000 | 500/8=625| 8/10 1 |05,125,20
3 1000 100 10/1000 25 125,20 The 0.5 fuse will open during these test conditions. The 1.25 F 2.0 will not open thus
4 2500 500 2/10 10 1.25,2.0 providing operational compliance.
5 1000 25 10/360 B 0.5, 1.25, 2.0

If sufficient series resistance is used, then the 0.5 fuse may be used in test conditions 1-4.
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Surface Mount Fuses
Surge Resistant > 461 Series TeleLink® Fuse

GR 1089 AC power fault 1st level inter-building (fuse
not allowed to open)

GR 1089 AC power fault 2nd level (fuse can open but
must open in a safe and controlled manner)

Short Short

Circuit Duration Primary Fu§e '.I'est. Circuit Duration

Current Protector | Choices Circuit Current

(A) (A)
1 50 0.33 1 15 min. | removed | 1.25, 2.0 1 120,277 25 15 min. 0.5, 1.25, 2.0
2 100 0.17 1 15 min. | removed | 1.25, 2.0 2 600 60 5 sec. 0.5, 1.25, 2.0
200,400, 8 600 7 5 sec. 0.5, 1.25, 2.0

8 600 1 60 1 sec. removed | 1.25, 2.0 7 100-600 22 5 min_ 05, 1.25,2.0
4 1000 1 60 1sec. | operative | 1.25, 2.0 5 Diagram Diagram 15 min. 0.5, 1.25, 2.0
5 |Diagram |Diagram 60 5 sec. removed | 1.25, 2.0 Fuse must open before wiring simulator fuse (MDL 2.0).
6 600 0.5 1 30 sec. removed | 1.25, 2.0
7 440 2.2 B 2 sec. removed | 1.25, 2.0
8 600 3 1 1.1 sec. removed | 1.25, 2.0
9 1000 B 1 0.4 sec. in place | 1.25, 2.0

TIA -968-A (formerly FCC Part 68) Surge Waveforms (fuse can not open during type B events)

Surge Voltage (V) Waveform (ps) Current (A) Reps Recommended Fuse
Metallic A 800 10 x 560 100 1 ea. polarity 1.25
Longitudinal A 1500 10 x 160 200 1 ea. polarity 1.25
Metallic B 1000 9x720 25 1 ea. polarity 1.25
Longitudinal B 1500 9x 720 375 1 ea. polarity 1.25

For the type A events the 0.5 fuse will open, providing non-operational compliance. The 1.25 & 2.0 will not open, providing for operational compliance with TIA-968-A type A surge events.

UL 60950 requirements

UL60950 (EN 60950) (formerly UL 1950) Power Cross (L 3.25
o . 10.10 (.128")
= longitudinal, M = metallic) |— (.397") — L_.|
- 6.10 -—
NJristt)er Voltage (V) | Current (A)|  Time CEgiScees IF1.25A T (?2132) (.240") (?;53)
L1 600 40 15sec. | 0.5, 1.25, 2.0 t o
L2 600 7 5sec. |0.5, 125,20 312 -] | ( lgg) |
L3 600 2.2 30 min. | 0.5, 1.25, 2.0 (.123") :
L4 200 2.2 30 min. | 0.5, 1.25, 2.0 1.70 typ Recommended Pad Layout
L5 120 25 30 min. | 0.5, 1.25, 2.0 (.067")
M1 600 40 1.5 sec. 0.5, 1.25, 2.0
M2 600 7 5sec. |0.5,1.25,2.0
M3 600 2.2 30 min. | 0.5, 1.25, 2.0
M4 600 2.2 30 min. | 0.5, 1.25, 2.0

Selection of test number depends on current limiting F fire enclosure/spacing of end product
* 26 AWG line cord removes L1/M1 test requirement

* L5 conducted only if product does not pass section 6.1.2
* [2,M2,L3,M3,L4,M4 conducted if not in a fire enclosure
Fuse must open before the wiring simulator fuse (MDL 2.0).

UL60950 (EN 60950) (formerly UL 1950) Impulse Test and Steady-State Electric Strength Test

Test Voltage (V) Current (A) Waveform Repetitions Fuse Choices
Impulse
For handheld units 2500 62.5 10 x 700ms +/- 10 w/60 sec. rest 0.5, 1.25, 2.0
Non handheld 1500 375 10 x 700ms +/- 10 w/60 sec. rest 0.5, 1.25, 2.0
Steady-State
For handheld units 1500 60Hz 0.5, 1.25, 2.0
Non handheld 1000 60Hz 0.5, 1.25, 2.0

© 2009 Littelfuse, Inc.
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Soldering Parameters

Reflow Condition Pb — Free assembly T -t
P Critical Zone
_R -
-Temperature Min (T ) 150°C ﬂ‘ [omp- )
Pre Heat |-Temperature Max (T ) 200°C o1 T | —t, )
-Time (Min to Max) (t,) 60 — 120 secs E i
©
a a S Ramp-down
A_\I}/erage ramp up rate (Liquidus Temp 5°C/second max. g
(T,) to peak g Ts(min)
Tgma t0 T, - Ramp-up Rate 5°C/second max. = ts
-Temperature (T ) (Liquidus) | 217°C
Reflow 25 p— "
-Temperature (t,) 60 - 90 seconds ime (:’295‘3?: "~ perak)a ure Time —>
Peak Temperature (T,) 250+0%5 °C
Ti ithin 5°C of | k
ime within 5°C of actual pea 20 — 40 seconds
Temperature (t )
Ramp-down Rate 6°C/second max.
Time 25°C to peak Temperature (T,) 8 minutes max.
Do not exceed 260°C
Product Characteristics
Materials Body: Ceramic MILSTD-202, Method 107, Test
Terminations: Silverplated Caps Thermal Shock Condition B, -65°C to +125°C, 30
minutes @ each extreme
Product Marking Brand Logo, Ampere Rating MILSTD-202, Method 213, Test
Operating R . Mechanical Shock Condition A - Half Sine, 50 G's, 11
Temperature -55°C 10 125°C msec duration
Moisture Sensitivit High Frequency MIL-STD-202, Method 204, Test
Level Y| Level 1, J-STD-020C Vibration Condition D
Solderability IEC-60127-4 (215°C immersion, 3 sec) Moisture Resistance MILSTD-202, Method 106, 50 cycles
: . Board deflection per EIA /1S-722
R i
A IPC / EIA J-STD-002A Test D 260°C for UL e 1mm Deflection for 1 minute
120 sec
Metallization q MILSTD-202, Method 211, Test
M) s e Condition A, 5 Ibs applied to end caps

Part Numbering System

0461 1.25 E R

SERIES

AMP Code’
Refer to Electrical
Characteristics table

QUANTITY Code
E = 2500 pcs

PACKAGING Code
R =Tape and Reel

*Example:
2 amp product is 0461002.ER
(1.25 amp product shown above)

Packaging

Quantity &
Packaging Code

24mm Tape and Reel EIA RS-481-2 (IEC 286, part 3) 2500 ER
Courtesy of Steven Engineering, Inc.-230 Ryan Way, isco, i ice: ide-ocalArea(800)258-9200-www-stevenengineering.com
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461E Series Enhanced TeleLink® Fuse N
\/ The Littelfuse 461E Series Enhanced TeleLink® Surface

Ting. Mount, Surge —Tolerant Fuse, is the next generation of

N—:/ the popular 461 Telelink® Fuse. With optimized opening

“lay, \:/ %: times at certain overload conditions, this enhanced
\{ : \ TeleLink® Fuse works in harmony with Littelfuse's new
L SIDACtor® Transient Voltage Suppressor products in the

N/ N QFN package. This combination provides a compliant
\ solution for standards and recommendations, such as,

GR-1089-Core, TIA-968-A, UL/EN/IEC 60950 and ITU (7]

K.20/.21. The coordination requirement contained in 2

GR-1089-Core and ITU K.20/.21, may require a series 'q',

impedance device. n
w
<

e Surface Mount Surge e Provides GR-1089

AGENCY AGENCY FILE NUMBER AMPERE RANGE Resistant Slo-Blo® Fuse. compliant overcurrent
c e Meets UL/EN/IEC 60950, protection with Littelfuse
b\ E10480 ‘ 125 A ects ULIEN/ SIDACtor®, TVS or GDT,

3rd Edition, Power Fault
Requirements stand
alone.

without the need of any
additional resistance.

Product is RoHS

Electrical Characteristics for Series Designed for compliance

with Telcordia GR-1089- Comp"a.rt‘)tl and - oad
0, -
% of Ampere OpeningTime CORE and TIA—968-A Compatl e wit Qa
Rating (formerly FCC Part 68) free solders and higher
100% 4 Hours, Minimum Surge Specifications. temperature profiles.
2.2A (176%) 300 Seconds, Maximum e Designed to serve
200% 1 Second, Minimum; the requirements
() H .
60 Seconds, Maximum of a wide range of

telecommunication and

Maximum Temperature Rise networking equipment.

Telecom Nano? Fuse Temperature Reading oo -
04611.25E < 82°C (180°F) pp ications

Higher Currents and PCB layout designs can affect this parameter. e T /E‘]/J‘] and H DSL2/4_

Readings are measured at rated current after temperature stabilizes. ) ) )
e SLIC interface portion of Fiber to the Curb (FTTC) and
Fiber to the Premises (FTTP)

e Non-Fiber SLIC interface for Central Office (CO)
locations and Remote Terminals (RT)

e xDSL applications such as ADSL, ADSL2+, VDSL and
VDSL2+

e Ethernet 10/100/1000BaseT

e POTS applications such as modems, answering
machines, telephones, fax machines, and security
systems

e |SDN “U” interface
e BaystationT1/E1/J1, T3 (DS3) trunk cards

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Electrical Specifications by Item
Agency Approvals

e Nominal Cold Nominal
Ratirﬁ) 9 Resistance Melting
s (Ohms) I’t (A%sec)

126 | 125 | 600 | 60amperes@BO0OVAC | 0112 | 142 | x

It is calculated at 10 msec or less. 1%t at 10 times rated current has a typical value of 17 A%sec (1.25A)

Resistance is measured at 10% rated current.

Temperature Rerating Curve Average Time Current Curves
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AMBIENT TEMPERATURE ‘\‘
Operating Temperature is -55° C to +125° with proper correction factor applied. \
Ambient temperature effects are in addition to the normal derating. \
Note: 0.01
1. Derating depicted in this curve is in addition to the standard derating of 25% for N
continuous operation.
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GR 1089 Inter-Building Requirements

GR 1089 1st level lighting surge inter-building GR 1089 2nd level lightning surge telecom port
(Equipment under test can not be damaged and must (Equipment under test shall not become a fire or
continue to operate properly) electrical safety hazard)

Minimum | Minimum| Max. Minimum Max. Repe-

Minimum { o:comin. | titions
Peak

Repetitions

Peak Peak |Rise/Min. Peak
Each

Voltage | Current | Decay

. Voltage Decay Each
(V) (A) (us) Polarity (V) Current (A) (us) Polarity
1 600 100 10/1000 25 1 5000 500 2/10 1
2 | 1000 100 | 10/360 25 Ater | 5000 | 500/8=625 | &/10 1
8 1000 100 10/1000 25
The 1.25 will not open thus providing operational compliance.
4 2500 500 2/10 10
5 1000 25 10/360 )

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Surface Mount Fuses
Surge Resistant > 461E Series Enhanced TeleLink® Fuse

GR 1089 AC power fault 1st level inter-building (fuse
not allowed to open)

GR 1089 AC power fault 2nd level (fuse can open but
must open in a safe and controlled manner)

TIA -968-A (formerly FCC Part 68) Surge Waveforms (fuse can not open during type B events)

Surge Voltage (V) Waveform (ps) Current (A) Reps
Metallic A 800 10 x 560 100 1 ea. polarity
Longitudinal A 1500 10 x 160 200 1 ea. polarity
Metallic B 1000 9x 720 25 1 ea. polarity
Longitudinal B 1500 9 x 720 375 1 ea. polarity

For the type A events the fuse will not open, providing for operational compliance with TIA-968-A type A surge events.

UL 60950 requirements

UL60950 (EN 60950) (formerly UL 1950) Power Cross

(L = longitudinal, M =

metallic)

10.10

— (s —

S_hor_t . Primar S.hor’_(

ey DU Protect(;/r C-irrisl}it C(I:l::(;(;]:t Duration
1 50 0.33 1 15 min. removed (A)
2 100 0.17 1 15 min. removed 1 120,277 25 15 min.
3 [200,400,600 1 60 1sec. | removed 2 600 60 5 sec.
4 1000 1 60 1 sec. operative 3 600 U 5 sec.
5 Diagram | Diagram 60 5 sec. removed 4 100-600 2.2 15 min.
6 600 0.5 1 30sec. | removed 5 Diagram Diagram 15 min.
7 440 29 5 2 sec. removed Fuse must open before wiring simulator fuse (MDL 2.0).
8 600 3 1 1.1 sec. removed
9 1000 B 1 0.4 sec. in place

3.2

(.128")

461E Series

6.10 -—
NJr?qSl;er Voltage (V) | Current (A)|  Time IF 1.25A (.?2132") (.240") (?3453)

L1 600 40 1.5 sec. —+— A
L2 600 7 6 sec. 312 -] | Lsoe |
L3 600 2.2 30 min. (.123") ’
L4 200 2.2 30 min. 1.70 typ Recommended Pad Layout
L5 120 25 30 min. (.067")
M1 600 40 1.5 sec.
M2 600 7 5 sec.
M3 600 2.2 30 min.
M4 600 2.2 30 min.

Selection of test number depends on current limiting F fire enclosure/spacing of end product
* 26 AWG line cord removes L1/M1 test requirement

* L5 conducted only if product does not pass section 6.1.2

¢ L2,M2,L3,M3,L4,M4 conducted if notin a fire enclosure

Fuse must open before the wiring simulator fuse (MDL 2.0).

UL60950 (EN 60950) (formerly UL 1950) Impulse Test and Steady-State Electric Strength Test

Test Voltage (V) Current (A) Waveform Repetitions
Impulse
For handheld units 2500 62.5 10 x 700ms -/+ 10 w/60 Sec. rest
Non handheld 1500 375 10 x 700ms -/+ 10 w/60 Sec. rest
Steady-State
For handheld units 1500 60Hz
Non handheld 1000 60Hz
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Soldering Parameters

Reflow Condition Pb — Free assembly T —i to

-Temperature Min (T ) 150°C ﬂ
Pre Heat |-Temperature Max (T ) 200°C o1 T | —t, )

-Time (Min to Max) (t,) 60 - 120 Seconds % S{max)

q q - Ramp-down

G_\Sa;zg:e;akmp up rate (Liquidus Temp 5°C/Sec. Max. qé--rs(min) p
Tman 10T, - RamMp-up Rate 5°C/Sec. Max. = et

-Temperature (T ) (Liquidus) | 217°C
Reflow 25 n

-Temperature (t,) 60 - 90 Seconds time :fzgigkt;e:)“e';i;a‘“” — Time —>
Peak Temperature (T,) 250+05 °C

Time within 5°C of actual peak

20 - 40 Seconds
Temperature (t))

6°C/Sec. Max.
8 Minutes Max.
260°C

Ramp-down Rate

Time 25°C to peak Temperature (T,)

Do not exceed

Product Characteristics

Body: Ceramic
Terminations: Silverplated Caps

MIL-STD-202, Method 107, Test
Condition B, 200 cycles, -55°C to
+125°C, 30 minutes @ each extreme

MIL-STD-202, Method 213, Test
Condition A — Half Sine, 50 G's, 11
mSec duration

Materials Thermal Shock

Product Marking Brand Logo, Ampere Rating

Operating Mechanical Shock

-65°C to +125°C
Temperature

Moisture Sensitivity
Level

Level 1, J-STD-020C

High Frequency
Vibration

MIL-STD-202, Method 204, Test
Condition D

IEC-60127-4 (215°C immersion, 3 Sec.)

Moisture Resistance

MIL-STD-202, Method 106, 50 cycles

Solderability

Board deflection per EIA /1S-722,
1Tmm Deflection for 1 Minute

MIL-STD-202, Method 211, Test
Condition A, 5 Ibs applied to end caps

Resistance to
Dissolution of
Metallization

IPC / EIA J-STD—-002A-Test D 260°C for Terminal Strength

120 Sec.

Terminal Attachment

Part Numbering System

0461 1.25 E E R

SERIES

AMP Code

Enhanced TELELINK®

QUANTITY Code
E = 2500 pcs

PACKAGING Code
R =Tape and Reel

Packaging

Packaging Option

Packaging Specification Quantity Quantity & Packaging Code

Courtesy 0

) s ) 0) 258-9200-www.stevenengineering.com
461E Series 92
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NANO2® > 154 OMNI-BLOK® Fuse and Holder Combination
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154/154T Series OMNI-BLOK® Fuse and Holder Assembly A

The RoHS Compliant 154 Series OMNI-BLOK® offers a
solution for efficient installation and easy replacement of
miniature Nano?® surface mount fuses.

Offered in a tape and reel package, this fuse and holder
combination can be installed on a PC board as an efficient
single step. Fuse replacement can be accomplished
without exposing the PC board to the detrimental effects
of solder heat.

The fuse holder unit may be sold as a stand alone item,
shipped in bulk quantity (not pre-packaged in tape and reel
cartridges) using part number 01550900. Please contact
Littelfuse for additional information.

Agency Approvals

Recognized under the Components Program of Underwriters Laboratories

and Certified by CSA. Approved by METI from 1 through 5 amperes. e Easy fuse replacement e Wide range of current
e e Miniature size rating available
AGAIST NUMBER Gladilsliablcs e RoHS compliant - Fast-Acting: 62mA-10A
: 154 Fast-acting: .062A-10A e Very fastacting andTime- - SI0-Blo®: 376mA-5A
“ E14721 154 Time-lag: .375A-5A Lag options available e \Wide operating
NBKO030205-E10480A | 154 Fast-acting: 1A * Holder sized to fitarange ~ temperature range
154 Fast-acting: 1A-6A of Nano?® type fuses e Heat-resistant fuseholder,
NBK030205-E10480B | 12,0 00 0 BA UL94 V-0
) e Low fuse temperature
NBK101105-E184655 154 Fast-acting: 6.3A-10A de-rating

Ordering Information

With Very Fast-Acting Fuse Installed With Time-Lag (Slo-Blo®) Fuse Installed

Catalog Ampere Amp Fuse Catalog Ampere Amp Fuse
Number Rating (A) Code Furnished” Number Rating Code Furnished"
0154.062 0.062 .062 0451.062 0154.375T 3/8 062 0454.375
0154.080 0.08 .080 0451.080 0154.500T 172 500 0454 500
0154.100 0.1 .100 0451.100
0154.125 0.125 125 0451.125 0154.750 T 3/4 750 0454.750
0154.160 0.16 .160 0453.160 0154001. T 1 001. 0454001.
0154.200 02 -200 0453.200 0154015T 11/2 01.5 0454015
0154.250 0.25 .250 0453.250
0154315 0315 315 0453315 0154002.T 2 002. 0454002.
0154.400 0.4 400 0453.400 0154003.T 3 003. 04540083.
81 gjggg 00-653 -ggg gjgg-zgg 0154035 31/2 03.5 045403 .5
0154.750 0.75 .750 0453.750 0154004. T 4 004. 0454004.
0154.800 0.8 .800 0453.800 0154005.T 5 00s. 0454006.
0154001. 1 001. 0453001.
015401.25 1.25 1.25 04531.25 *The 453 and 454 Series fuses identified above have silver plated end caps,
015401.5 1.5 01.5 045301.5 designed to accommodate solder reflow processes:
015401.6 1.6 01.6 045301.6 . . .
0154002. 2 002. 0453002. For 453 Series fuse replacement, either 451, 453 or 448 Series may be used.
015402.5 2.5 02.5 045302.5 For 454 Series fuse replacement, either 452, 454 or 449 Series may be used.
0154003 3 003. 0453003. For detailed operating characteristic and performance information for each
01543.15 3.15 3.15 04533.15 of the fuse series mentioned above, please refer to their respective data
015403.5 3.5 03.5 045303.5 available online at wwuw.littelfuse.com.
0154004. 4 004. 0453004.
0154005. ) 005. 0453005.
015406.3 6.3 06.3 045306.3
0154007. 7 007. 0453007
0154008. 8 008. 0453008.
0154010. 10 010. 0453010.
Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Surface Mount Fuses
NANO2® > 154 OMNI-BLOK® Fuse and Holder Combination

w4 Littelfuse

Expertise Applied | Answers Delivered

Soldering Parameters

" Sn-Pb Eutectic It !
Reflow Condition Assermbly T - to
Critical Zone
R -

-Temperature Min (T, ) 100°C ﬂ TitoTe

Pre Heat |-Temperature Max (T ) 150°C Y T | 1, )
T
-Time (Min to Max) (T,) 60 — 120 secs 5 s
©
Average ramp up rate (Liquidus Temp o Ramp-down
3°C/second max <%

(T,) to peak g Ts(min) Pereat]

-Temperature (T ) (Liquidus) | 183°C = ts
Reflow

-Time (t,) 60 — 90 seconds 25
Peak Temperature (T,) 225+0/5 °C time :tozl;igkt; e k)a\ture Time —>
Time within 5°C of actual peak 10 — 30 seconds
Temperature (tp)
Ramp-down Rate 6°C/second Max
Time 25°C to peak Temperature (T,) 6 minutes Max.
Do not exceed 230°C

Part Numbering System

0154 001. DR T

SERIES

AMP Code —MM
Refer to Ordering information
section on previous page.

(.sag";%EF. |

—

QUANTITY Code
D = 1500 pcs
L PACKAGING Code
R =Tape and Reel
TYPE Code
T =Time-Lag (Slo-Blo®)
Example:
013 3.81" 15 am?) Fast-acting product is
(064 (-150%) 015401.5DR.
REF. 57 i 1.6 amp Time-lag product is
T 015401.5DRT.
10.62 (167")
(418" (1 amp product shown above).

Recommended Pad Layout

Packaging

Quantity &
Packaging Code

Packaging Option

Packaging Specification Quantity

Reel Pack ‘ EIA RS-481-2 (IEC 286, part 3) ‘ 1500 ‘ DR

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
154 Series 94 © 2009 Littelfuse, Inc.
Specifications are subject to change without notice.
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157 Series - Standard Nano Fuse and Clip Assembly S\

Description

e . The 157 Series — Standard Nano Fuse/Clip assembly is a

" small, square, very fast acting surface mount fuse that is

e assembled in surface mountable fuse clips. The fuse clip

' and pre-installed fuse combination can be automatically
placed in PC Board in one efficient manufacturing
operation. It permits quick and easy replacement of fuses
i without performing desoldering process, even in the field
and without exposing the PC Board to detrimental effects
of rework solder heat.

e
Agency Approvals

Surface Mountable,
Very Fast Acting Fuse.

Easily replaceable
on PC Board (Field

AGENCY AGENCY FILE NUMBER AMPERE RANGE e Fully compatible with Replaceable)
c“us E14721 0.062A ~ 10A RoHS/Pb-Free solder e RoHS Compliant
alloys and higher e Avai : :
vailable in ratings of
NBK030205-E10480A 1A temperature profiles 9
<> NBK030205-E10480B 15A - 5A e 0.062 ~ 10 Amperes.
NBK101105-E184655 6.3A - 10A associated with leadiree

Electrical Characteristics for Series

% of Ampere Rating

Opening Time at 25°C

100%

4 hours Minimum

200%

5 secs. Maximum

Applications

assembly.

Instrumentation

Base Stations

Telecommunications

Electrical Specifications by Item

Ampere Rating Max : Interrqpting Nomi.nal Cold Nominal
(A) Voltage Rating Rating Resistance Melting
(V) (V] (Ohms) 12t (A2%sec)
0.062 .062 125 5.6372 0.00019 X
0.125 125 125 1.7059 0.00286 X
0.200 .200 125 1.3971 0.00652 X
0.250 .250 125 1.0496 0.01126 X
0.315 .315 125 0.3881 0.0311 X
0.375 .375 125 0.6083 0.0425 X
0.500 .500 125 0.4181 0.0795 X
0.750 .750 125 0.2458 0.185 X
1.0 001 125 50A @ 125 VAC/NVDC 0.1537 0.459 X X
1.5 01.5 125 0.0634 0.853 X X
2.0 002 125 300A @ 32VDC 0.0373 0.530 X X
2.5 02.5 125 0.0288 1.029 X X
3.0 003 125 0.0229 1.650 X X
3.5 03.5 125 0.0203 2.469 X X
4 004 125 0.0163 3.162 X X
5 005 125 0.0127 5.566 X X
6.3 06.3 125 0.0098 9.17 X X
7 007 125 0.0092 10.32 X X
8 008 125 0.0079 20.23 X X
35A @ 125 VAC /50A @125VDC
10 010 125 300A @ 32VDC 0.0058 26.46 X X

Courtesy of Steven éhglneerlng, Inc.

1. Cold resistance measured at less than 10% of rated current at 23°C.
2. It values stated for 8ms opening time.
3. Agency Approval Table Key: X=Approved or Certified, P=Pending and Blank=Not Approved

Have special elecl&g@é a;,rg%t i g)c;n

© 2009 Littelfuse, Inc.
Specifications are subject to change without notice.
Please refer to www.littelfuse.com/series/157.html for current information.
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters

Reflow Condition Pb — Free assembly T. —.i to i¢_ __
ritical Zone

-Temperature Min (T, ) 150°C ﬂ T toTe

Pre Heat |-Temperature Max (T, ) 200°C o Ts(m-::) | 4, .
-Time (Min to Max) (t,) 60 — 120 secs _E N\

G}I/-t)ezzg:e;akmp up rate (Liquidus Temp §°C/second max. qé--rs(mm)

Tsmax 10 T - Ramp-up Rate 5°C/second max. # Tt

Reflow -Temperature (T,) (Liquidus) | 217°C 2
= VeI R 60 - 90 seconds fime ::) 2%e°€:kt; perak)muw Time —>

Peak Temperature (T,) 250+ °C

i;r:;ig,:m:]:(ts of actual peak 20 - 40 seconds

Ramp-down Rate 5°C/second max.

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

Do not exceed 260°C

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
157 Series 96 © 2009 Littelfuse, Inc.

Specifications are subject to change without notice.
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Surface Mount Fuses
NANO2® > 157 Fuse and Holder Combination

Product Characteristics

Body: Ceramic
Cap: For 0.062A ~ 0.125A — Au plated Brass

platela For 0.200A ~ 10A - Silver plated Brass
Clip Plating: Matte Tin

oSt Body: Brand Logo, Current Ratin

Marking y: 90, 9

Force applied at fuse center, perpendicular to
the long axis (@ 0.75 lbs. MIN)

MILSTD-202, Method 208/ IPC/ EIA /
JEDEC J-STD002B, Test Condition A

MIL -STD-202, Method 103 @ 85°C / 85%RH,
1000 hours

Clip Retention

Solderability

Humidity Test

Resistance to
Solvents

MIL-STD-202, Method 215 (3 solvent types)

650020
[0.256]

269
[0.106]

269
10.106]

145
[0.057]

3902013
[0.154]

25002
(0.098]

[O]o-10

726
10.29]

246
[0.10]

-~ o 4"
PCB Recommendation for Thermal Management

1. Minimum Copper Layer Thickness = 100um

2. Minimum Copper Trace Width = 10mm
Note:
Alternate methods of thermal management may be used. In such cases, under normal
operations, the maximum temperature of the fuse body should not exceed 80°C in a 25°C
ambient environment.

Packaging

Packaging Option

Packaging Specification

Tape and Reel Surface Mount

Operating o o~ - )
T -55°C to 125°C with proper derating
MIL-STD-202, Method 107,
Thermal Shock Test Condition B
(5 cycles -65°C to +125°C)
Vibration MIL-STD-202, Method 201
(10-55 Hz)
Moisture Resistance MIL-STD-202, Method 106,
10 cycles
MIL-STD-202, Method 101,
i:"t SP’:V/ Test Condition B (48 hrs.),
MOSPHCIE 5% NaCl in De-ionized Water
MIL-STD-202, Method 213,
Shock Test Condition | (100 G's peak for 6

milliseconds)

Part Numbering System

0157 001. D R

SERIES
PACKING OPTION
AMP CODE —— R =Tape and Reel
QUANTITY CODE
D = 1500 pcs

Quantity &

Qe Packaging Code

1500 DR

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Surface Mount Fuses
NANOQ2® > 157T Fuse and Holder Combination

157T Series - Standard Nano Fuse and Clip Assembly R}

Agency Approvals

AGENCY |  AGENCY FILE NUMBER | AMPERE RANGE
-\ |y E14721 0.375A ~ 5A
NBK030205-E10480A 1A
NBK030205-E 104808 1.5A-5A

Electrical Characteristics for Series

% of Ampere

% of Ampere

Opening Time at 25°C

Rating Rating
100% 0.375A ~ BA 4 hours, Minimum
200% | 0.375A ~ 5A 1 sec. Minimum,
60 secs. Maximum
0.20 secs. Minimum
[of - i
sl DT = S 3.00 secs. Maximum
0.02 secs. Minimum,
800% 0.375A ~ 5A 0.10 secs. Maximum

Electrical Specifications by Item

Interrupting
Rating
(A)

50A @ 125VAC/VDC

Ampere Rating Voltag/claagating

(A) V)
0.375 370 125
0.500 .5600 125
0.750 .750 125
1.00 001 125
1.50 01.5 125
2.00 002 125
2.50 02.5 125
3.00 003 125
3.50 03.5 125
4.00 004 125
5.00 005 125

Description

Features

Surface Mountable,
Time-Lag Fuse.

Fully compatible with
RoHS/Pb-Free solder
alloys and higher
temperature profiles
associated with
leadfree assembly.

Applications

Instrumentations

Base Stations

The fuse clip and pre-installed fuse combination can
be automatically placed in PC Board in one efficient
manufacturing operation. It permits quick and easy
replacement of fuses without performing desoldering
process, even in the field and without exposing the PC
Board to detrimental effects of rework solder heat.

The 157T Series Fuse/Clip assembly is a small, square,
Time-Lag, surface mount fuse that is assembled in surface
mountable fuse clips. The unique time delay feature of this
fuse design helps solve the problem of nuisance “opening”
by accommodating inrush currents that normally cause a
fast acting fuse to open.

157T Series

Easily replaceable
on PC Board (Field
Replaceable)

RoHS Compliant

Available in ratings of
0.375 ~ 5 Amperes.

Telecommunications

Nominal Cold Nominal Agency Approvals
Resistance Melting

(Ohms) I’t (A%sec)

1.2214 0.101 X

0.7047 0.240 X

0.3602 0.904 X

0.2245 1.98 X X
0.0934 3.65 X X
0.0629 8.20 X X
0.0452 15.0 X X
0.0342 20.16 X X
0.0226 26.53 X X
0.0188 34.40 X X
0.0138 53.72 X X

1. Cold resistance measured at less than 10% of rated current at 23°C.

2. It values stated for 8ms opening time.

3. Agency Approval Table Key: X=Approved or Certified, P=Pending and Blank=Not Approved
4. Have special electrical characteristic needs? Contact Littelfuse to learn more about application specific options

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters

Reflow Condition Pb - Free assembly T —i b
P —
- Cntl::al Z(:ne

-Temperature Min (T ) 150°C ﬂ [Reme-se]
Pre Heat |-Temperature Max (T_ ) 200°C o1 T | ¢, )

-Time (Min to Max) (t,) 60 — 120 secs 5 s

q . E Ramp-down

Average ramp up rate (Liquidus Temp 5°C/second max g Toraneat]
(T,) to peak aE> Tsminy Preneat]
Tomax 10T - Ramp-up Rate 5°C/second max = ts

-Temperature (T ) (Liquidus) | 217°C 25
Setley time to peak t ature

-Temperature (t,) 60 — 90 seconds (© pk e Time >
Peak Temperature (T,) 250+95 °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 260°C

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
157T Series 100 © 2009 Littelfuse, Inc.
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Product Characteristics

Body: Ceramic -(Il_)peratlnf -55°C to 125°C with proper derating
Materials Cap: For 0.375A ~ 5A — Silver plated Brass SIMperature
Clip Plating: Matte Tin MILSTD-202, Method 107,
Thermal Shock Test Condition B
Product Body: Brand Logo, Current Rating, “T" for (5 cycles -65°C to +125°C)
Marking Time-Lag S MIL-STD-202, Method 201
Vibration (10-55 Hz)
Clip Retention Force applied at fuse center, perpendicular to - z
P the long axis (@0.75 Ibs. MIN) . . MIL-STD-202, Method 106,
Moisture Resistance 10 ovcles
Solderabilit MILSTD-202, Method 208 / IPC/ EIA / Y
Y | JEDEC J-STD002B, Test Condition A Salt Spray/ MIL-STD-202, Method 101, ,
Test Condition B (48 hrs.), 5% NaCl in
- MIL —STD-202, Method 103 @ 85°C / 85%RH, Atmosphere De-ionized Water
Humidity Test 1000 hours
- MIL-STD-202, Method 213,
Resistance to | /) 571202, Method 215 (3 solvent types) Shock Test Condition | (100 G's peak for 6
Solvents milliseconds)

157T Series

6502020
10.256]

0157 005.D R T
|t SERIES J TIME-LAG FUSE

2.69
10.106]

AMP CODE PACKING OPTION
R =Tape and Reel

D O M QUANTITY CODE
D = 1500 pcs

3902013
[0.154]

250402
< "[0.008] |

240
[0.09] >

PCB Recommendation for Thermal Management
1. Minimum Copper Layer Thickness = 100um
2. Minimum Copper Trace Width = 10mm

Note:

Alternate methods of thermal management may be used. In such cases, under normal
operations, the maximum temperature of the fuse body should not exceed 80°C in a 25°C
ambient environment.

Packaging

Quantity &
Packaging Code

Packaging Option Packaging Specification Quantity

Tape and Reel Surface Mount 1500 DRT

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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159 Series Telelink® Fuse and Clip Assembly oM s

The 159 Series product is a metal fuse clip with pre-
installed Littelfuse 461 Series TeleLink® fuse. This fuse
and clip combination can be automatically installed in PC
Boards in one efficient manufacturing operation. It permits
quick and easy fuse replacement without exposing the PC
Board and other components to risks of rework solder heat
as required with direct surface mount fuses.

It meets UL 60950 power cross requirements and is
designed to allow compliance with Telcordia GR-1089-
CORE and TIA-968-A Surge Specifications. The product
provides coordinated protection with Littelfuse SIDACtor®
protection thyristors without series resistors.

Agency Approvals

o e Offers low profile * Provides coordinated
G“US E14721 0.5A. 1.25A, 2.0A easily-replaceable fuse protection with Littelfuse
alternative compatible SIDACtor® devices and
with automated GDTs, without series
ARG equipment . . *  Clip fully compatible
Feiline OpeningTime e Comes sgpphed ywth with RoHS/Pb—Free_
m surge resistant Littelfuse solder alloys and higher
100% 4 hours, Minimum 461 series TeleLink® temperature profiles
250% 1 sec, Minimum time-lag Slo-Blo® fuse associated with leadfree
120 secs Maximum e Fuse designed to allow assembly
compliance with Telcordia e Available in ratings of
GR-1089-CORE and TIA- 0.5-2.0 Amperes

968-A (formerly FCC Part
68) Surge Specifications.

Applications

e Telecom equipment (POTS) applications such as
modems, answering machines, telephones, fax
machines, and security systems

e Network equipment, such as:

- SLIC interface portion of Fiber to the Curb (FTTC)
and Fiber to the Premises (FTTP)

- Non-Fiber SLIC interface for Central Office (CO)
locations and Remote Terminals (RT)

- xDSL applications such as ADSL, ADSL2+, VDSL,
and VDSL2+

- Ethernet 10/100/1000BaseT
-ISDN “U" interface
- Baystation T1/E1/J1, T3 (DS3) trunk cards
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Electrical Specifications by Item
Nominal Cold Agency Approvals

Amp Code |[Voltage Rating liricsti L il Resistance et lvel bl g

Rating (Ol 1t (A2sec)
0.50 .600 600 0.560 0.840' X
1.25 1.25 600 60 amperes @600 VAC. 0.110 16.5 X
2.00 002. 600 0.050 175 X

"1t is calculated at 10 msec or less. 1’t at 10 times rated current has a typical value of: 24
A’sec (2.0A), 22 A’sec (1.25A), 1.3 A’sec (0.5A).

* Typical inductance < 40nH up to 500 Mhz.

e Resistance changes 0.5% for every °C.
* Resistance is measured at 10% rated current.

Temperature Rerating Curve Average Time Current Curves
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-60°C -40°C -20°C 0°C 20°C 40°C 60°C 80°C 100°C 120°C = \\
-76°F -40°F -4°F 32°F 68°F 104°F 140°F 176°F 212°F 248°F 0.1 \
AMBIENT TEMPERATURE \ A\
Operating Temperature is -55° C to +125° with proper correction factor applied. N
Ambient temperature effects are in addition to the normal derating.
Note: 0.01 \
1. Derating depicted in this curve is in addition to the standard derating of 25% for \ \
continuous operation. \\
\
Maximum Temperature Rise 0.001 \
0.1 1 10 100 1000
A A CURRENT IN AMPERES
Telecom Nano? Fuse OpeningTime
04611.25 </=82°C (180°F)
046002 </=50°C (122°F)

(fuse can not open during type B events)

TIA-968-A (formerly FCC part 68) Surge Waveforms

Voltage (V) Waveform (ps) Current (A) Repititions Recommended Fuse
Metallic A 800 10 x 560 100 1 ea. polarity 1.25
Longitudinal A 1500 10 x 160 200 1 ea. polarity 1.25
Metallic B 1000 9x 720 25 1 ea. polarity 1.25
Longitudinal B 1500 9 x 720 375 1 ea. polarity 1.25

For the type A events the 0.5 fuse will open, providing non-operational compliance. The 1.25 & 2.0 will
not open, providing for operational compliance with TIA-968-A type A surge events.
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GR 1089 Inter-building requirements

GR 1089 1st level lighting surge inter-building GR 1089 2nd level lightning surge telecom port
(Equipment under test can not be damaged and must (Equipment under test shall not become a fire,
continue to operate properly) fragmentation, or electrical safety hazard)
Minimum [ Minimum| Max. Repetition Minimum Max. Repe-
Peak [Rise/Min.| ‘cPEMIONS Fuse Rise/Min. | titions Fuse
Each . Peak ;
Current | Decay Polarit Choices Ay Decay Each Choices
(A) (us) y (us) Polarity
1 600 100 10/1000 25 1.25,2.0 1 5000 500 2/10 1 0.5, 1.25, 2.0
2 1000 100 | 10/360 25 1.25, 2.0 rﬁ;;evre 5000 | 500/8=625| 8/10 1 |05, 12520
3 1000 100 10/1000 25 125,20 The 0.5 fuse will open during these test conditions. The 1.25 F 2.0 will not open thus
4 2500 500 2/10 10 1.25,2.0 providing operational compliance.
® 1000 25 10/360 B 0.5, 1.25, 2.0

If sufficient series resistance is used, then the 0.5 fuse may be used in test conditions 1-4.

GR 1089 AC power fault 1st level inter-building (fuse GR 1089 AC power fault 2nd level (fuse can open but
not allowed to open) must open in a safe and controlled manner)
Short . Test Short .
Circuit | Hits [Duration| FHMary | Fuse Circuite| V™S (A) . i
Current (A) 1 120,277 25 15 min. 0.5, 1.25, 2.0
50 .33 1 15 min. | removed | 1.25, 2.0 2 600 60 5 sec. 0.5, 1.25, 2.0
100 A7 1 15 min. | removed | 1.25, 2.0 3 600 7 5 sec. 0.5, 1.25, 2.0
208,04000, 1 60 1sec. | removed | 1.25, 2.0 4 190—600 .2.2 15 mi.n.. 0.5, 1.25, 2.0
B Diagram Diagram 15 min. 0.5, 1.25, 2.0

1000 1 60 1 sec. | operative | 1.25, 2.0
Diagram | Diagram 60 5sec. | removed | 1.25, 2.0
600 0.5 1 30 sec | removed | 1.25, 2.0
440 2.2 ) 2 sec. | removed | 1.25, 2.0
1
1

Fuse must open before wiring simulator fuse (MDL 2.0).

600 3 1.1 sec. | removed | 1.25, 2.0
1000 B 0.4 sec. | inplace | 1.25,2.0

Olo(Noojo|~| W |IN|—

UL60950 Requirements

UL 60950 (EN 60950, formerly UL 1950) Power Cross Test UL 60950 (EN 60950, formerly UL 1950) Impulse Test

(L=Longitudinal, M=Metallic) and Steady-State Electric Strength Test
Test Voltage (V) | Current (A) Time Fuse Test Voltage | Current | Waveform | Repeti- Fuse
Number Choices (V) (A) tions | Choices
L1 600 40 1.5 sec. 0.5, 1.25, 2.0 Impul
L2 600 7 5sec. |0.5,125, 2.0 oL
L3 600 2.2 30 min. 0.5, 1.25, 2.0 For 2500 62.5 10 x +10 0.5,
L5 120 25 30 min. | 0.5, 1.25, 2.0 units sec.rest | 20
M1 600 40 1.5 sec. 0.5, 1.25, 2.0 Non 1500 375 10 x +10 0.5,
M2 600 7 5 sec. 0.5 1.25 2.0 handheld 700ms W/GO 1.25,
M3 600 22 30 min. | 0.5, 1.25, 2.0 SEE. et || 20
M4 600 2.2 30 min. | 0.5, 1.25, 2.0 Steady-State
Selection of test number depends on current limiting F fire enclosure/spacing of end product For 1500 60Hz 0.5,
) ) . handheld 1.25,
* 26 AWG line cord removes L1/M1 test requirement its 2.0
* L5 conducted only if product does not pass section 6.1.2 Sl .
o 12,M2,L3,M3,L4,M4 conducted if not in a fire enclosure Non 1000 60Hz 0.5,
Fuse must open before the wiring simulator fuse (MDL 2.0). handheld 1.25,
2.0

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
© 2009 Littelfuse, Inc. 105 159 Series

Specifications are subject to change without notice.
Please refer to www.littelfuse.com/series/159.html for current information.



Surface Mount Fuses ‘BT o
159 Fuse and Clip Series % I'I“e“use

Expertise Applied | Answers Delivered

Soldering Parameters

Reflow Condition Pb — Free assembly T —i o e
P Critical Zone
_R -
-Temperature Min (T, ) 150°C ﬂ‘ [Ramp-se TitoTe
Pre Heat |-Temperature Max (T ) 200°C o7 T { ¢, J
-Time (Min to Max) (t) 60 — 120 secs 3 %m
5 . E Ramp-down
Average ramp up rate (Liquidus Temp 3°C/second max. g
(T,) to peak g Ts(min)
Tsmax t0 T, - Ramp-up Rate 3°C/second max. = ts
- -Temperature (T ) (Liquidus) | 217°C 25
eflow -
-Temperature (t,) 60 — 90 seconds time zle’sigktf;gi;a‘“’e — Time =>
Peak Temperature (T,) 250+05 °C
Temperature (t) 20 - 40 seconds Part Numbering System
Ramp-down Rate 6°C/second max. 0159 1_22 M_B
Time 25°C to peak Temperature (T,) 8 minutes max. SERIES
Do not exceed 260°C AMP Code
Refer to Electrical Example:
Characteristics table 0.5 amp product
Product Characteristics QUANTITY Code is 0159 .500 MR
M = 1000 pcs (1.25 amp shown)
Fuse Body: Cerqmic A PACKAGING Code
Materials Fuse Caps/Terminals: Silverplated brass R = Tape and Reel

Clip Base: Gold plated
Product Marking Brand Logo, Current Rating, 'T'
10.90 [0.429]

Insulation Resistance | MI[-STD-202, Method 302, Test 1010 [0.3981

(after opening) condition A (10,000 ohms, minimum) &_l //@“

Operating o o )
Temperature 55°C to 125°C with proper derating IE 195A T
Humidity Test 85°C/ 85% RH, 1000 Hours

MILSTD-202, Method 208/IPC EIA ‘ E ‘ SN

J-STD002A, Test Condition A) S

| <«— 3.00
[0.118]

Solderability
\

4.80
10.189] |

Resistance to MIL-STD-202, Method 215 (3 solvent W T [
Solvents types) it : :
MIL-STD-202, Method 107G, Test 2] !
R Condition B3 95 cycles -65°C to +125°C) = 7] prreere
| |
. MIL-STD-202, Method 213, Test I me—
e Condition | (100G's peak for 6 millisec.) g
@Eﬂl
Vibration MILSTD-202, Method 201, (10-55 Hz)
. Recommended Pad Layout
Moisture Resistance MILSTD-202, Methold 106, High
Humidity (90-98% RH), Heat (65°C) T
Salt Spray/ MILSTD-202F, Method 101, Test o — s
Atmosphere Condition B (48 hrs.) [0153}
, MILSTD-202, Method 211, Test _v
N Condition A, 5 Ibs applied to end caps f e — 1300 ‘
[0.512]

Packaging

Packaging Option Packaging Specification Quantity Quantity & Packaging Code

24mm Tape and Reel | EIA RS-481-2 (IEC 286, part 3) | 1000 | MR
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459 Series PICO® very Fast Acting Surface Mount Fuse A @
:
qﬁis‘;‘“ The 459 Series Very Fast-Acting SMF is based on Littelfuse

i3 PICO® fuse technology, though offered in a surface mount
. package.

This series of devices meets the requirements of the
RoHS directive.

Features

e \ery Fast Acting
e \Wide Current rating range: 62mA to 5A

¢ \\ide operating temperature range

Agency Approvals
e | ow temperature de-rating

(/]
()
-
Q
7]
(*2]
Ty)
<

AGENCY | AGENCY FILE NUMBER AMPERE RANGE e RoHS Compliant

E10480 1/16A - A

b\
@- LR29862 1/16A - BA

Applications

e \Wireless basestation

e Network equipment

Electrical Characteristics for Series ¢ Telecom equipment

% of Ampere

Rating OpeningTime
100% 4 hours, Minimum
200% 1 second, Maximum
300% 0.1 second, Maximum

Electrical Specifications by Item

Agency Approvals

Interrupting Nominal Cold Nominal Melting
Rating Resistance (Ohms) I’t (A%sec)
0.062 062 125 70000 0.000075 X X
0.125 125 125 1.7000 0.00163 X X
0.250 1250 125 0.6650 0.0106 X X
0.375 375 125 0.3950 0.0254 X X
0.500 500 125 0.2800 0.0546 X X
0.750 750 125 e 0.1750 0.155 X X
1.00 001. 125 @125 VAC. 0.1250 0.281 X X
1.50 015 125 300 amperes 0.0800 0.650 X X
2.00 002. 125 @125VDC 0.0468 0.421 X x
2.50 025 125 0.0350 0.721 X X
3.00 003. 125 0.0290 1.23 X X
3.50 035 125 0.0240 1.65 X X
4.00 004. 125 0.0200 2.35 X X
5.00 005. 125 0.0155 3.90 X X
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Temperature Rerating Curve Average Time Current Curves

< < < <
S <« Sgsgs< S 9 o
T ¥ IS agrarasra<s
; — — — M O~ ANOMTO
140 T 100
|
|
120 ;
1 T
(25 100F-|-4-+ -] ,,T>>+‘;;‘;,, B S
IE | ——— 10
v |
w 80 t
o |
E T
& |
o 60 |
o \
a 25°C g 4
0 : g
‘ &
| = 1
? ‘ : an
| =
-60°C -40°C -20°C 0°C 20°C 40°C 60°C 80°C 100°C 120°C =
-76°F -40°F -4°F 32°F 68°F 104°F 140°F 176°F 212°F 248°F \
0.1 \ A mi
AMBIENT TEMPERATURE T Y W L 1A VR YL
X S Twia iy
\ AW 'EA \
\ VALV
Note:
1. Derating depicted in this curve is in addition to the standard derating of 25% for 0.01 \ \ \
; ) . | \ \ w—— imumy
continuous operation. iy Y AR AY
\‘ N\ \\ AY \\\\\\ \\
\ ANIANEAN ALY
\ A\ \\\\\ i\
\ AN
0.001
0.05 0.1 1 10 100
CURRENT IN AMPERES

Soldering Parameters

Wave Solder 260°C, 10 seconds max.
Reflow Solder 260°C, 30 seconds max.
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Surface Mount Fuses
PICO® SMF Fuse > 459 Series

Product Characteristics

Body: Molded Thermoplastic
Terminations: 100% Tin Plated Copper
(459 Series)

MILSTD-202, Method 208

Body: Brand Logo, Current Rating, Voltage
Rating, Series Code, Date Code, Agency
Approved Logo

Materials

Solderability

Product Marking

Moisture

Sensitivity Level Level 1 J-STD - 020C

5A 125V :gz

IF 459 (. 170 ) 8 26

Q@ B3 325 )

7.24(. 285") ( 080 )
REF 1.65 (. 117 )
Y 3.05 (.065")
L. 495
_L120 ) | (.195")
— RECOMMENDED
PAD LAYOUT

1.30(. 051 )
REF.

Packaging

Operating Temperature

-55°C to 125°C

MILSTD-202, Method 213, Test

Shock Condition |
(100 G's peak for 6 milliseconds)
. . MIL-STD-202, Method 201 (10-55
R Hz, .06 in. total excursion)
Salt Spray MIL-STD-202, Method 101, Test

Condition B (48 hrs.)

Insulation Resistance
(After Opening)

MIL-STD-202, Method 302, (10,000
ohms minimum at 100 volts)

Thermal Shock

MIL-STD-202, Method 107,

Test Condition B (65 to 125°C) 8
. . MIL-STD-202, Method 106, High -
Moisture Resistance | gty (9098 RH), Heat (65°) o
7]
o
[ [y)
Part Numbering System <
0459 .500 UR
SERIES
AMP Code
Refer to Electrical
characteristics table
QUANTITY Code
UR = 500 pcs
PACKAGING Code
Example:

R =Tape and Reel

0.62 Amp product is
0459 .062 UR (.5 Amp
product shown above).

Packaging Option

Packaging Specification

Quantity

Quantity &
Packaging Code

12mm Tape and Reel EIA RS-481-1 (IEC 286, part 3)

‘ 500

‘ UR

© 2009 Littelfuse, Inc.
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HF 460 Series PICO® Slo-Blo Surface Mount Fuse A &
.llﬁi sy ) ) .
g "0 The 460 Series Slow-Blow SMF is based on Littelfuse

5

PICO® fuse through hole technology, though offered in a
surface mount package.

This series of devices are meets the requirements of the
RoHS directive.

e Slow Blow

e High Inrush current withstand capability
Agency Approvals Wide current rating range: 375mA to bA

e \Wide operating temperature range

(/]
()
-
Q
7]
(=
o
<

AGENCY | AGENCY FILE NUMBER AMPERE RANGE .
e  RoHS compliant

i‘
[ J

E10480 0.375A - 5A

e Wireless basestation

N\
@- LR29862 0.375A - BA Applications

NBK181103-E10480 1A - A

e Network equipment

e Telecom equipment
Electrical Characteristics for Series

% of Ampere

Rating Opening Time

100% 4 hours, Minimum

200% 1 second, Min.; 120 seconds, Max.
300% 0.2 second, Min.; 3 seconds, Max.
800% 0.02 second, Min.; 0.1 second, Max.

Electrical Specifications by Item

Max Nominal Cold Agency Approvals

Voltage Interrupting . Nominal Melting
Rating Rating Rl I’t (A%sec)
V) (Ohms)
0.375 §3y/5) 125 1.7400 0.085 X X
0.500 .500 125 1.1900 0.210 X X
0.750 .750 125 0.4970 0.760 X X
1.00 001. 125 0.2800 2.01 X X X
50 amperes
1.50 01.5 125 @125 VAC. 0.1160 3.94 X X X
2.00 002. 125 0.0710 7.60 X X X
50 amperes
2.50 02.5 125 @125VDC 0.0520 13.0 X X X
3.00 003. 125 0.0380 21.0 X X X
3.50 03.5 125 0.0240 26.8 X X X
4.00 004. 125 0.0194 35.0 X X X
5.00 005. 125 0.0133 54.8 X X X
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters
Wave Solder

260°C, 3 seconds max.

Reflow Solder

230°C, 30 seconds max.
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Surface Mount Fuses
PICO® SMF Fuse > 460 Series

Product Characteristics

Materials

Body: Molded Thermoplastic
Terminations: 100% Tin Plated Copper
(460 Series)

Solderability

MILSTD-202, Method 208.

Product Marking

Body: Brand Logo, Current Rating, Voltage
Rating, Series Code, Date Code, Agency
Approved Logo

Moisture
Sensitivity Level

Level 1 J-STD - 020C

Operating Temperature

-565°C to 125°C

MILSTD-202, Method 213, Test

Shock Condition |
(100 G's peak for 6 milliseconds)
. . MIL-STD-202, Method 201 (10-55
e Hz, .06 in. total excursion)
Salt Spray MIL-STD-202, Method 101, Test

Condition B (48 hrs.)

Insulation Resistance
(After Opening)

MIL-STD-202, Method 302, (10,000
ohms minimum at 100 volts)

Thermal Shock

MIL-STD-202, Method 107,
Test Condition B (-65°C to 125°C)

Moisture Resistance

MIL-STD-202, Method 106, High

Humidity (90-98 RH), Heat (65°C)

(/]
()
-
Q
7]
(=
o
<

Part Numbering System

0460 .500 UR

5A 125V _452
IF 460 (- 170 ) 8.26
@ B3 (:325")
7.24.285") | (oso ) 297 4
REF 1.65 (.117")*
T30 (.065") v
L 4.95
_L12° ) | (.195")
—| RECOMMENDED
1.30(. 051 ) PAD LAYOUT
REF.

Packaging

SERIES —

AMP CODE
Refer to Electrical
Characteristics table

QUANTITY CODE
UR = 500 pcs

PACKAGING CODE
R = Tape and Reel

Example:

1 Amp product is
0460 .001 UR (.5 Amp
product shown above).

Packaging Option

Packaging Specification

12mm Tape and Reel ‘ EIA RS-481-1 (IEC 286, part 3)

500

Quantity &
Packaging Code

e
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FLAT-PAK® Fast-Acting Fuse > 202 Series

202 Series Fuse

A @

Agency Approvals

AGENCY FILE

AGENCY NUMBER AMPERE RANGE
L\ E10480 1/16mA - 5A
@- LR29862 1/16mA - 5A

Electrical Characteristics for Series

% of Ampere

Rating Opening Time
100% 4 hours, Minimum
200% 2 seconds, Maximum

Electrical Specifications by Item

Fast-Acting and Slo-Blo® Fuse versions of the Flat-Pak®
Fuse designs are available. Both designs are available
in either a gull-wing surface mount package or a DIP
configuration for through-hole mounting. These fuse
designs feature a 250 VAC rating in a low profile,
rectangular package.

Nominal Cold Nominal Agency Approvals

v bitke q Interrupting
oltage Rating Rating
(V)

0.062 .062 250

0.125 125 250
0.250 .250 250
0.500 .500 250
0.750 .750 250

1.00 001. 250 50 amperes
150 015 250 @250 VAC
2.00 002. 250

2.50 02.5 250

3.00 003. 250

4.00 004. 250

5.00 005. 250

Resistance Melting

(Ohms) I’t (A%sec)

7.9000 0.000220 X X
2.4500 0.00180 X X
0.8800 0.0147 X X
0.2980 0.0363 X X
0.1660 0.0980 X X
0.1190 0.192 X X
0.0701 0.540 X X
0.0469 1.07 X X
0.0455 1.76 X X
0.0327 1.71 X X
0.0244 3.00 X X
0.0174 4.68 X X

© 2009 Littelfuse, Inc.
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters

Wave Soldering 260°C, 3 seconds max.

Reflow Soldering 215°C, 30 seconds max.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
202 Series 116 © 2009 Littelfuse, Inc.

Specifications are subject to change without notice.
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Surface Mount Fuses
FLAT-PAK® Fast-Acting Fuse > 202 Series

Product Characteristics

. Body: Thermoplastic q Board washable in most common
L Terminations: Tin/Lead Plated Copper Cleaning solvents.
Solderability MILSTD-202, Method 208. Operating Temperature | —-55°C to 125°C

Part Numbering System

Surface Mount Fuses:

Through Hole Fuses:

202 FLAT- PAK
F2A
1 IE 250V ik
PAT 4563666

202GFLAT- PAK
F2A
(L] F 0% [
PAT 4563666

l«— 945 __]

S e ot T ) 0202 002. HXG 0202 002. H
L L
7 T
*(.1‘613') | *(.ﬁ's?") Series Series
T ¥ 0.08 (.003") o 152
A% 1.40 (.055") ‘« | (060 Amp Code Amp Code

Refer to Amp Code column of
Electrical Characteristics Table

- 10.16 .
60—/ (400" 7_‘ ~—— 15.24 (.600") —|

o i
0.30(.012")// .

DIP Configuration

Refer to Amp Code column of

Electrical Characteristics Table
SMF Configuration

: ("Gull Wing" Surface Mount) Quantity Code Quantity Code
(Thru-Hole) Mounting
| 17.12 (.674) ——| HXG =100 H =100
URG =500

I:I 4.06 HGO)—TI:I
279110 ] i 1153 (454 —

Recommended Pad Layout

Packaging

Quantity &
Packaging Code

Packaging Option Packaging Specification

[O1VF:141114%

Surface Mount Fuses

Bulk - 100 HXG
24mm Tape and Reel EIA RS-481-2 (IEC 286, part 3) 500 URG
Through Hole Fuses
Antistatic Magazine - 100 H

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
© 2009 Littelfuse, Inc. 17 202 Series

Specifications are subject to change without notice.
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FLAT-PAK® Slo-Blo® Fuse > 203 Series

Expertise Applied | Answers Delivered

203 Series Fuse b\ WS

Description

Fast-Acting and Slo-Blo® Fuse versions of the Flat-Pak Fuse
designs are available. Both designs are available in either a
gull-wing surface mount package or a DIP configuration for
through-hole mounting. These fuse designs feature a 250
VAC rating in a low profile, rectangular package.

Agency Approvals

AGENCY FILE
AGENCY NUMBER AMPERE RANGE

E10480 1/4mA - A

b\
@- LR29862 1/4mA - A

Electrical Characteristics for Series

% of Ampere

Rating Opening Time
100% 4 hours, Minimum
200% 1 second, Min; 30 seconds Max.

Electrical Specifications by Item

Agency Approvals

Nominal Cold

Resistance Nominal Melting

Amp Code Interrupting

Rating (Ohms) I’t (A%sec)
0.25 250 250 1.36 0.0126 X X
0.50 500 250 0.433 0.112 X X
0.75 750 250 0.158 0.327 X X
1.00 00T. 250 0.0755 0.328 X X
1.50 015 250 50 asenes 0.0390 0.850 X X
2.00 002. 250 @250 VAC 0.0345 1.70 X X
2.50 02.5 250 0.0237 2.87 X X
3.00 003. 250 0.0197 4.40 x X
4.00 004. 250 0.0148 8.75 X X
5.00 005. 250 0.0124 14.7 X X

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
© 2009 Littelfuse, Inc. 19 203 Series

Specifications are subject to change without notice. Revised: Mar 17, 2009
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters

Wave Soldering 260°C, 3 seconds max.

Reflow Soldering 215°C, 30 seconds max.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
203 Series
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Please refer to www.littelfuse.com/series/203.html for current information.



% Littelfuse Surface Mount Fuses

Expertise Applied | Answers Delivered FLAT- PAK® SlO'B|O® Fuse > 203 Series

Product Characteristics

. Body: Thermoplastic q Board washable in most common
kil Terminations: Tin/Lead Plated Copper Cleaning solvents
Solderability MILSTD-202, Method 208 Operating Temperature | -55°C to 125°C

202 FLAT- PAK 202GFLAT- PAK
F2A F2A Surface Mount Fuses: Through Hole Fuses:
PAT 4563666 PAT 4563666

|l«— 945

] l— 945 —| 0203 002. HXG 0203 002. H
(372" 635 (372" 6.35
‘ 250" - ‘ (250" ‘
Faag g Series ——— Series ———
1657 J: | 165"
I % - "~ 0.08 (003 o e Amp Code ——— Amp Code
A : 1.40 (.055") + ‘« (.060") Refer to Amp Code column of Refer to Amp Code column of
6°a/ ‘4* (1%2)?) 7,‘\\ a‘ ‘«( 00.2513“) ~—— 15.24 (.600") — Electrical Characteristics Table Electrical Characteristics Table
— .
030 (0127) SMF Configuration Quantity Code Quantity Code
DIP Configuration ("Gull Wing" S gf M "
(Thru-Hole) Mounting ullWing" surtace WVioun HXG = 100 H =100
| 17.12 (.674) —]

URG =500
I:I 4.06 (.160)—f|:|

279 (0] [z 1153 (454 —]

Recommended Pad Layout

Packaging

Packaging Option Packaging Specification Quantity Pagkl;zr;:;ycséde

Surface Mount Fuses

Bulk - 100 HXG
24mm Tape and Reel EIA RS-481-2 (IEC 286, part 3) 500 URG
Through Hole Fuses
Antistatic Magazine - 100 H

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
© 2009 Littelfuse, Inc.
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EBF Fuse Fast-Acting > 446/447 Series
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® 446/447 Series Fuse A &

Description

f The 446/447 series are circuit-board mountable, flat profile,
}\ fast-acting fuses designed for protection of electronic
¥ 4 . ballasts and power inverter applications. The 446 series is

b / 446 Series

designed with leads for surface mount applications, and

g \surface mount leads) the 447 series is designed with leads for through-hole

[
N applications.
Y "-")’/} [ 447 Series

/ (thru-hole leads) This series of devices are 100% lead-free and meets the

requirements of the RoHS directive. 3
=
(]
Fawes Qo
. . N
e  RoHS compliant and e Rated for use in 125, <
100% lead-free 250, 277 and 350 VAC S
AGENCY AC,;\,EU'\',\(,‘[\B(EFF'}LE AMPERE RANGE * Ideal for use in cireurts. g
electronic lighting e Based on the proven <
NN E10480 2A - 10A ballast, power supply reliability of the
and power inverter automotive MINI®
@. LR29862 2A - 10A applications. Fuse; available from 2
through 10 amperes.

Electrical Characteristics for Series

% of Ampere

Rating Opening Time
100% 4 hours, Minimum
200% 0.15 sec. Min.; 5 sec. Max.

Electrical Specifications by Item

Agency Approvals

Nominal Cold

Interrupting

Nominal Melting

. Resistance 2 2
Rating (Ohms) 1t (A2%sec)

2.00 002. 350 0.0560 2.8 X X
3.00 003. 350 0.0340 9.4 X X

100 amperes @350
4.00 004. 350 VAC, 50 amperes 0.0240 17 X X
5.00 005. 350 @125VDC and 450 0.0180 25 X X

amperes @60VDC
7.50 07.5 350 0.0110 68 X X
10.0 010. 350 0.0073 93 X X

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
© 2009 Littelfuse, Inc. 123 446P/447P Series
Specifications are subject to change without notice. Revised: Jan 12, 2009
Please refer to www.littelfuse.com/series/446.html '
or /447 .html for current information.
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters

446 Series:

Reflow Solder — 235°C, 5 seconds maximum.
No-clean process recommended.

Wave Solder — Not recommended.

Non-plated terminal surfaces may not meet
MIL-STD-202, Method 208.

447 Series:

Contact Littelfuse for soldering parameters.

Inside terminal face of each lead is non-plated zinc. Non-plated zinc terminal faces
may not meet MIL-STD-202, method 208. To ensure that the fuse is acceptable
for the application, appropriate application testing should be performed.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Specifications are subject to change without notice.
Please refer to www.littelfuse.com/series/446.html
or /447.html for current information.
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Product racteristics

q Body: Plastic Body —Terminations: Tin-load : 0 0
Materials (95/5) plated Zn, Ni barrier Operating Temperature | —40°C to 125°C
Cleaning No-cleaning process recommended

Reference Dimensions  Recommended 447 Mounting
(Inches) Pad Layout Holes
144 o] e
(557 . e 0446 002. ZRP 0447 002. YXP [
I
(233 )—i_l l— 1S, _" Series Series $
(. 347 )
Amp Code ———— Amp Code G
T T | ' s
576 Quantity Code ——— Quantity Code ©
' (-3‘|‘5”) ZRP =800 YXP = 4000 <
1 1 ¢
1.50 (.059") MAX ' 13.2
559 (126"
(220 3.2 (126"
I
| oz !
—(295)— 0.8 —I I—(-%T?g")

For 447 dimensions, please contact Littelfuse for specifications.

Packaging

Quantity &

Packaging Option Packaging Specification Quantity Packaging Code
446 Series
24mm Tape and Reel EIA RS-481-1 (IEC 286, part 3) 800 ZRP
447 Series
Bulk Pack - 4000 YXP

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
© 2009 Littelfuse, Inc. 125 446P/447P Series
Specifications are subject to change without notice.
Please refer to www.littelfuse.com/series/446.html
or /447 .html for current information.
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MICRO™ > Very Fast-Acting > 262/268/269 Series
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262/268/269 Series, MICRO™ Very Fast-Acting Fuse (High-Reliability) A @ QPL

Description

The 262/268/269 Series are high-reliability micro
fuses, with a 125V rating, very fast-acting type with
high breaking capacity. This series is listed under the
Department of Defense Quality Product List.

e Military grade available e Available in plug-in and
radial leaded

e Available from very low
ampere of 2mA to bA

Applications

Agency Approvals Protection of electrical, electronic, and communication

equipment having printed circuit boards (PCBs) usable

Agency Agency File Number Ampere Range in direct current (DC) and alternating current (AC) (up

“ £10480 2mA - BA to 4OQ hgrt; (H2)) circuits capgble of wﬁhstandlng and
functioning in extreme conditions found in Spacecraft or
@ LR 29862 oA - BA Military applications as described in MIL-PRF-23419.
o
QPL FMO7A 2mA - 5A Electrical Characteristics 8
S
% of Ampere Q
Rating Ampere Rating OpeningTime 8
100% 1/500-15 4 Hours, Min. §
1/500-3/10 5 Seconds, Max. N
200%
4/10-5 2 Seconds, Max.

Agency Approvals

Electrical Characteristics

Nominal Cold
Resistance
(Ohms)

Interrupting
Rating

Amp Code

.002 .002 125 2000 X X X
.005 .005 125 280 X X X
.010 .010 125 94.0 X X X
.015 .015 125 44.0 X X X
.031 .031 125 16.45 X X X
.050 .050 125 3.20 X X X
.062 .062 125 2.25 X X X
.100 .100 125 1.17 X X X
125 125 125 1.0 X X X
.200 .200 125 2.30 X X X
.250 .250 125 1.75 X X X
.300 .300 125 10,000 amperes at 1.25 X X X
.400 .400 125 125 VAC/VDC 0.227 X X X
.5600 .600 125 0.167 X X X
.600 .600 125 0.140 X X X
.700 .700 125 0.114 X X X
.750 .750 125 0.104 X X X
.800 .800 125 0.094 X X X
1.00 001. 125 0.100 X X X
01.5 01.5 125 0.063 X X X
2.00 002. 125 0.046 X X X
3.00 003. 125 0.034 X X X
4.00 004. 125 0.019 X X X
5.00 005. 125 0.018 X X X

Please contact Littelfuse for Average Time Current Curve.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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MICRO™ > Very Fast-Acting > 262/268/269 Series Littelfuse
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0 Recommended Process Parameters:
- 280
é 0 Wave Parameter Lead-Free Recommendation
b 240
S a0 Preheat:
5 200 (Depends on Flux Activation Temperature) | (Typical Industry Recommendation)
§ w Temperature Minimum: 100° C
S 160
2 Temperature Maximum: 150° C
g 120 Preheat Time: 60-180 seconds
> 100
S w Solder PotTemperature: 260° C Maximum
g Solder Dwell Time: 2-5 seconds
=
K}

EEE EEEEEE]

Recommended Hand-Solder Parameters:

7

8

9f
100.
110
120.
130-
E
150.
160-
170
180-
190
200.
210.
220.
230.
240.

N B
o 8 &
——

Time (Seconds)

et

po—— i [ I—— Solder Iron Temperature: 350° C +/- 5°C
Dwell Time Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.

Temperature Rerating Curve
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Please contact Littelfuse for average time current curve.
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Product Characteristics

Radial Lead Fuses
MICRO™ > Very Fast-Acting > 262/268/269 Series

Gold-Plated Copper Leads, Type I

Operating Temperature

-55°C to +125°C

Materials )
(Fuse cap is also Gold-Plated) (1/500): MIL-STD-202, Method 213,
Weight 262 and 269 Series .36 Grams; Test Condition A (50 G's peak for
9 268 Series .48 Grams Shock 11 milliseconds). (1/200-5): ML=
MIL:STD-202, Method 211, Test lsat())g%gé Method 213, E?:;C%agg;t'on
Lead Pull Force Condition A (will withstand a 5 Ib. p "
axial pull test) MIL-STD-202, Method 201 (10-55
. . . Hz); MILSTD-202, Method 204, Test
e Certified to 1% AQL Ribrstion Condition C (55-2000 Hz at 10 G's
Characteristics) Peak)
Sampling Per MIL-STD-105, Inspection Level Il Salt Sora MILSTD-202, Method 101, Test
Controlled by lot number and pray Condition B
- retained on file for a minimum
Traceability and ) MIL-STD-202, Method 112, Test
Identification Records of three years. Copies of Lot Heill e Condition A

Certification Test data available when
requested with order

MIL-STD-202, Method 302, Test
Condition A (1/2 Megohm minimum)

MILSTD-202, Method 107, Test
Condition B (-65°C to 125°C)

MILSTD-202, Method 106

262 Series is available in FMO7A on
QPL for MIL:PRF-23419/7. To order,
change 262 to 269

Insulation Resistance
(After Opening)

Special screening tests, burn-in, etc.
can be supplied on special order to
meet specific requirements

Options Thermal Shock

262 / 268 Series: Brand logo, current Moisture Resistance
and voltage ratings
269 Series: Brand logo, current and

voltage ratings and agency approval

Product Marking Fuses to MIL SPEC

(o))
mark ©O
]
o
| Dimensions [l Part Numbering System &
S~
. . N
262 000 Series 268 000 Series
432 0262 xxxx V ﬁ
7.37 bt 5.97 7.37 —
(29" 179 (-235") (29") | 254 | |
-~ ~ *| I | (1.0" Series

Amp. Code

Refer to Amp Code column of
Electrical Characteristics Table

:;1 @ ‘=!i 2.54
T | T(-10")

2.54 (.10")

Packaging Code
V=5

Packaging

Packaging Option

Packaging Specification

Bulk ‘ N/A

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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MICRO™ > Very Fast-Acting > 272/273/274/278/279 Series
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272/273/274/278/279 Series, MICRO™ Very Fast-Acting Fuse N @ QPL

Description

Developed originally for the U.S. Space Program,
MICRO™ fuse provides reliability in a compact design.
The MICRO™ fuse is available in plug—in or radial lead
styles and a complete range of ampere ratings from
1/500 to 5A to suit a wide variety of design needs.

e Military grade available e Available from very low

¢ High breaking capacity ampere of 2mA to 5A

Plug-in with short or long

e Clear cover option to view !
leads option

fuse element status

Agency Approvals

Applications
Agency Agency File Number Ampere Range
. e Printed circuit boards e Electronic components
“ E10480 2mA - 5A and similar equipment
@' LR 29862 2mA - 5A Electrical Characteristics
@
QPL FMO02 2mA - BA A _ — d
Rating Ampere Rating OpeningTime Q
100% 1/500-5 4 Hours, Min. <
N
1/500-3/10 5 Seconds, Max. N
200% N
4/10-5 2 Seconds, Max.

Electrical Characteristics

Agency Approvals

Amp Code Nominal

(for all Interrupting Cold izl

above Rating Resistance Izlt\/l(,eégisnegc) N @ QPL

series) (Ohms)

.002 .002 125 2200 0.00000000845 X X X
.005 .005 125 280 0.00000000810 X X X
.010 .010 125 80.0 0.000000462 X X X
.015 .015 125 44.0 0.00000123 X X X
.031 .031 125 16.0 0.00000810 X X X
.050 .050 125 3.20 0.0000666 X X X
.062 .062 125 2.32 0.000115 X X X
.100 .100 125 1.25 0.000385 X X X
125 125 125 1.0 0.000691 X X X
.200 .200 125 2.30 0.00409 X X X
.250 .250 125 1.75 0.00640 X X X
.300 .300 125 10,000 amperes at 1.25 0.00945 X X X
400 400 125 125 VAC/VDC. 0.227 0.0251 X X X
.500 .500 125 0.167 0.0716 X X X
.600 .600 125 0.430 0.0411 X X X
.700 .700 125 0.324 0.0710 X X X
.750 .750 125 0.293 0.0900 X X X
.800 .800 125 0.271 0.113 X X X
1.00 001. 125 0.0880 0.0648 X X X
01.5 01.5 125 0.0578 0.160 X X X
2.00 002. 125 0.0425 0.300 X X X
3.00 003. 125 0.0275 0.759 X X X
4.00 004. 125 0.0202 1.38 X X X
5.00 005. 125 0.0156 2.21 X X X
Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

Recommended Process Parameters:

0 Wave Parameter Lead-Free Recommendation
240

o

5

8

%

(0]

S a0 Preheat:

5 200 (Depends on Flux Activation Temperature) | (Typical Industry Recommendation)
s ™ Temperature Minimum: 100° C

5 160 -

S e Temperature Maximum: 150° C

% 120 Preheat Time: 60-180 seconds
> 100

S w Solder PotTemperature: 260° C Maximum
g® Solder Dwell Time: 2-5 seconds

=

K}

< ¢ g §

40
50
60
70
80
920
100.
110
120
130-
E
150.
160
170
180-
190-
200.
210.
220.
230.
240.

Recommended Hand-Solder Parameters:

N B
o 8 &
——

Time (Seconds)

el

po—— i [ I— Solder Iron Temperature: 350° C +/- 5°C
Dwell Time Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product Characteristics

Radial Lead Fuses
MICRO™ > Very Fast-Acting > 272/273/274/278/279 Series

. 273 and 279: -55°C to +85°C;
Operating Temperature: | 575 4nq 278; -55°C to +125°C

273 Series is available in CSA LR
29862. Military QPL type (FM02).
To order, change 273 to 274.

Fuses to MIL SPEC

272 and 278 series cap:
Nickel Plated Brass

273, 274 and 279 series cap:
Mirror polished Polycarbonate

Base: R-4 Ryton
Pins: Tin Plated Copper

Materials

Product Marking Current and voltage ratings stamped

on cap

Part Numbering System

0273 xxxx y

Series

Amp. Code

Refer to Amp Code column of
Electrical Characteristics Table

Packaging Code

V=5
H =100

272 000 Series
(Short Lead, Metal Cap)

|(17)

] o
2.54 (.10")
F

278 000 Series
(Long Lead, Metal Cap)

5.97
(.235")

7.30
|‘ .| |J-29")*|<_ 25.4(1.0")_-|
| i

2.54(10")
| T

273 000 and 274 000 Series
(Short Lead, Clear Plastic Cap)
6.35

4.32
(25) (35) (17)

O T

279 000 Series
(Long Lead, Clear Plastic Cap)

6.35
(25L

| (550 |[~—25.4(1.0")
254(.10")
: t

NOTE: Amperage and voltage rating stamped on cap.
Leads are tin plated copper; .025" diameter.

5.97
(.235") | (29 )

W
0
R
N
N
N
N

Packaging

Packaging Option Packaging Specification Quantity Pa(c)kuaag?::;ycgéde
Bulk N/A ® Vv
Bulk N/A 100 H

© 2009 Littelfuse, Inc.

Specifications are subject to change without notice.
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@ 303 Series, TR3®, Fast-Acting Fuse

G,
@

Description

The 303 Series are TR3®, fast-acting type, 125V rated

,", ,ﬁ ' fuses designed in accordance to UL 248-14.
a’ 4 >
' e Reduced PCB space e Shock safe casing
requirements * Vibration resistant

e Direct solderable or
plug-in versions

enc rovals
gency App ® Available from 50mA

e Halogen free

approved
Agency Agency File Number Ampere Range e Low internal resistance to bA
E67006 50mA-5A
e Battery chargers e Power supplies
e Consumer electronics ® [ndustrial controllers

Electrical Characteristics

% of Ampere
Rating

200

Opening Time

60 Seconds, Maximum

Electrical Characteristics

Voltage Power Melting Approvals

Rated Voltage . . Drop Dissipation Integral
Current Ratingg Breaking Capacity 1.0 x 1 1.0 x|, 10 x 1,
max. (mV) max. (mW)
0050 50mA 125V 800 40 0.00007 X X
0063 63mA 125V 780 50 0.00013 X X
0080 80mA 125V 730 60 0.0002 X X
0100 100mA 125V 700 70 0.0004 X X
0125 125mA 125V 650 85 0.0022 X X
0160 160mA 125V 600 100 0.0029 X X
0200 200mA 125V 550 110 0.0042 X X
0250 250mA 125V 500 125 0.0082 X X
0315 315mA 125V 450 145 0.015 X X
0400 400mA 125V 50A /125VAC 400 160 0.025 X X
0500 500mA 125V 6060 Hz/cos ¢ -1 380 190 0.042 X X
0630 630mA 125V 5OA /63VDC 160 100 0.015 X X
0800 800mA 125V 155 125 0.025 X X
1100 1.00A 125V 150 155 0.039 X X
1125 1.25A 125V 145 185 0.059 X X
1160 1.60A 125V 140 225 0.11 X X
1200 2.00A 125V 130 260 0.17 X X
1250 2.50A 125V 125 315 0.23 X X
1315 3.15A 125V 120 380 0.45 X X
1400 4.00A 125V 110 440 10 X X
1500 5.00A 125V 105 525 15 X X

Note: 1.00 means the number one with two decimal places. 1,000 means the number one thousand.
Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Average Time Current Curves

TR3 / No. 303

I=————=—r————

Temperature Rerating Curve
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Contact Littelfuse for individual I-t curves

Soldering Parameters - Wave Soldering

Recommended Process Parameters:

Wave Parameter Lead-Free Recommendation

Preheat:

- Measured on bottom side of board

Temperature (°C)

°

S

o
<

Time (Seconds)

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

303 Series

4
E

40
5

60

70
80
90
100.
110
120.
130

160-

170
180
190

200.

210.

220.

Preheat Time —

Dwell Time

fe—

Cooling Time

230.

240.

136

(Depends on Flux Activation Temperature)

(Typical Industry Recommendation)

Temperature Minimum:

100° C

Temperature Maximum:

150° C

Preheat Time:

60-180 seconds

Solder PotTemperature:

260° C Maximum

Solder Dwell Time:

2-5 seconds

Recommended Hand-Solder Parameters:

Solder Iron Temperature: 350° C +/- 5°C
Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or

Convection Reflow process.

© 2009 Littelfuse, Inc.
Specifications are subject to change without notice.

Please refer to www.littelfuse.com/series/303.html for current information.
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Product racteristics

Materials

Base/Cap: Black Thermoplastic Base
Polyamide PA 6.6, UL 94V-0
Brass, Nickel-plated Cap

Round Pins: Copper alloy, Tin—plated

Operating Temperature

-25°C to +70°C (consider de-rating)

Lead Pull Strength

10 N (EN 60068-2-21)

Climatic Category

-25°C/+70°C/21 days
(EN 60068-1..3)

Solderability

260°C, < 3s. (Wave)
350°C, < 1s. (Soldering Iron)

Stock Conditions

+10°C to +60°C RH,
< 75% yearly average, without dew

Soldering Heat
Resistance

260°C, 10s. (IEC 60068-2-20)
350°C, 3s. (Soldering Iron)

Packaging

Dimensions (mm)
Holes in PCB
Long Leads (L=18.8 mm)
Short Leads (L=4.3 mm)

Vibration Resistance

24 cycles at 15 min. each

(EN 60068-6)

10 - 60 Hz at 0.75 mm amplitude
60 - 2000 Hz at 10 g acceleration

Part Numbering System

303 xxxx 000

Series Q

Amp. Code
Refer to Amp Code column of
Electrical Characteristic Table

Packaging Code
000 Tape/Ammopack (1,500 pcs.)
013 Short Leads - Bulk (200 pcs.)
042 Short Leads - Bulk (300 pcs.)

. . . S . Quantity & .
Packaging Option Packaging Specification Quantity Packaging Code Reel Size
303 Series
Tape & Ammopack N/A 1,500 000 N/A
Short Leads N/A 200 013 N/A
Short Leads N/A 300 042 N/A

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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® 370 Series, TRs®, Fast-Acting Fuse S A

Description

The 370 Series are TR5®,sub-miniature,fast-acting type,
250V rated fuses, designed in accordance to IEC 60127-

e Reduced PCB space e Shock safe casing

requirements e Vibration resistant

e Direct solderable or

i . e Halogen free
plug-in versions

) e |ead-free
¢ |Internationally

approved e Available from 40mA

Agency Approvals to0 6.3A

* |ow internal resistance

Agency Agency File Number Ampere Range
5007679-1170-0001/82438 ey ey Applications
License number: 40mA e Battery Chargers e Power supplies
ggg;g;gﬂ;ggggg/gggg 50mé éiOmA e Consumer Electronics * Industrial Controllers
5007679-1170-0002/82443 :
Certificate number:
) 710055 A
> File number:
¢ us | Eoro00 A40mA - 6.3A
JET0381-31007-2003 1A - BA
JET
2007010207240347 50mA - bA

Electrical Characteristics

% of Ampere

Rating OpeningTime
150% 1 Hour, Min.

210% 30 Minutes, Max.
275% 10 ms, Min. ; 3 Sec., Max.
400% 3 ms, Min. ; 300 ms, Max.
1000% 20 ms, Max.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Electrical Characteristics

Voltage Power Melting Agency Approvals
Rated Breaking Capacity Drop Dissipation Integral
Current
i, | e | ot H ©| M | € |@

0040 40mA 250V 900 100 0.0002 G X

0050 50mA 250V 320 80 0.00035 X X X X
0063 63mA 250V 350 100 0.0005 X X X X
0080 80mA 250V 370 120 0.0014 X X X X
0100 100mA 250V 600 130 0.0038 X X X X
0125 125mA 250V 550 172 0.0066 X X X X
0160 160mA 250V 500 165 0.014 X X X X
0200 200mA 250V 465 190 0.03 X X X X
0250 250mA 250V 400 250 0.051 X X X X
0315 316mA 250V 35 A/ 250VAC! 380 250 0.1 X X X X
0400 400mA 250V | 50-60 Hzcos ¢ = 1.0 120 135 0.025 X X X X
0500 500mA 250V 120 165 0.042 X X X X
0630 630mA 250V 115 200 0.076 X X X X
0800 800mA 250V 120 310 0.12 X X X X
1100 1.00A 250V 110 310 0.2 X X X X X
1125 1.25A 250V 100 360 0.31 X X X X X
1160 1.60A 250V 100 600 0.63 X X X X X
1200 2.00A 250V 85 500 0.98 X X X X X
1250 2.50A 250V 80 660 1.8 X X X X X
1315 3.15A 250V 90 950 3.1 X X X X X
1400 4.00A 250V 40 A /250 VAC 80 920 6.7 X X X X X
1500 5.00A 250V 80 1000 12.00 X X X X X
1630 | 6.30A* | 250V 80 A /250 VAC 70 1200 24.00 G | x X

1 Per UL, approved breaking capacity is 50 A at 250 V.

* Conducting path min. 0.2 mm?

G = Expert Report pending

Note: 1.00 means the number one with two decimal places. 1,000 means the number one thousand.

Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

300 Recommended Process Parameters:
= 280
§ :6: Wave Parameter Lead-Free Recommendation
"
2 Preheat:
5 20 (Depends on Flux Activation Temperature) | (Typical Industry Recommendation)
g Temperature Minimum: 100°C
S 160
2 o Temperature Maximum: 150°C
=]
g 2 Preheat Time: 60-180 Seconds
= 100
5 w Solder PotTemperature: 260°C Maximum
g :: Solder Dwell Time: 2-5 Seconds
g
2 20
5 | Recommended Hand-Solder Parameters:
=Sﬁﬁ338&38§§§§§l§§§§§§§§|§§
Time (Seconds) | Solder Iron Temperature: 350° C +/- 5°C
Preheat Time — k—  Cooling Time b Heating Time: 5 seconds max.
Dwell Time

Note: These devices are not recommended for IR or
Convection Reflow process.

Product Characteristics

. Base/Cap: Brown Thermoplastic Operating Temperature | -40°C to +85°C (consider de-rating)
Materials Polyamide PA 6.6, UL 94 V-0
-40°C to +85°C/21 days

Round Pins: Copper, Tin-plated
Lead Pull Strength | 10 N (EN 60068-2-21) ([EC 600681, 2-1,-2:2,-2.78)
gad Tuli Streng - +10°C to +60°C

Climatic Category

. 260°C, < 3s. (Wave) Are RH < 75% yearly average, without
Solderability 350°C, < 1s. (Soldering Iron) I SETTE TS dew, maximum value for 30 days-
95%
Soldering Heat 260°C, 10s. (IEC 60068-2-20) i
Resistance 350°C. 3s. (Soldering Iron) 24 cycles at 15 min. each

(EN 60068-2-6)
10 - 60 Hz at 0.75 mm amplitude
60 - 2000 Hz at 10G acceleration

Vibration Resistance

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Part Numbering System

370 xxxx 0000

(=)
3 Series —
1S
——— Amp Code ———
0.6 £ Refer to Amp Code column of
= : : E Electrical Characteristics Table
o
! Packaging Code —
[J— 0000 Tape/Ammopack (1,000 pcs.)
-ﬂ-: = 0410 Short Leads - Bulk (1,000 pcs.)

!

Holes in PCB
Long Leads (L=18.8mm)
Short Leads (L=4.3mm)

Packaging

Packaging Option Packaging Specification i ALyl

Packaging Code VBT A D
370 Series
Tape & Ammopack N/A 1,000 0000 N/A
Short Leads N/A 1,000 0410 N/A

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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@ 372 Series, TR5®, Time-Lag Fuse ® c“us %@

e Available from 40mA

e |nternationally 10 6.3A
Agency Approvals approved '

Description

The 372 Series are TR5®, time-Lag type, 250V rated fuses,
that are designed in accordance to IEC 60127-3.

e |ead-free e Low internal resistance
e Reduced PCB space e Shock safe casing
requirements ® \Vibration resistant

¢ Direct solderable or .

! . Halogen free
plug-in versions

Agency Agency File Number Ampere Range
AR\ | 5007679-1170-0003/82447 50mA - 4A gublicains
e Battery Chargers e Power supplies
5007679-1170-0004/82452 5A-6.3A , ,
e Consumer electronics e |ndustrial Controllers
JET1896-31007-2002 1A -BA
JET
® 709066 5OMA - 6.3A Electrical Characteristics
® 0,

O\ ys | E67006 40mA - 6.3A % OFE :Ei”r:gere Opening Time
SU05024-7010 50mA - 100mA 150% 1 Hour. Min.
SU05024-7011 125mA - 800mA ’

® SU05024-7006 1A -25A 210% 2 Minutes, Max.
SU05024-7007 3.15A —
SU05024-7008 AA 275% 400 ms, Min. ; 10 Sec., Max.
SU05024-7009 5A 400% 150 ms, Min. ; 3 Sec., Max.
SU05024-7012 6.3A

1000% 20 ms, Min. ; 150 ms, Max.
CQC07012021162 bA - 6.3A
2007010207240346 A40mA - 4A

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Electrical Characteristics

Oltage owe € g Age Approva
Amp Rated oltage o Drop D patio egra
ode e Ra g bl g -apa 0 0 & @ - @ @

0040 | 40mA | 250V 900 90 0.009 X

0050 | 50mA | 250V 500 70 0.01 X | X | X X | X
0063 | 63mA | 250V 400 80 0.02 X | X | X X | X
0080 | 80mA | 250V 370 100 0023 | X | X | X X | X
0100 | 100mA | 250V 300 110 0047 | X | X | X X | X
0125 | 125mA | 250V 260 120 0066 | X | X | X X | X
0160 | 160mA | 250V 200 130 0.14 X | X | X X | x
0200 | 200mA | 250V 170 140 0.20 X | X | X X | X
0250 | 250mA | 250V 150 150 0.28 X | X | X X | X
0315 | 316mA | 250V 35A/250VAC! 140 160 0.36 X | X | X X | X
0400 | 400mA | 250V | 50-60 Hzcos @ = 1.0 130 170 0.9 X | X | X X | X
0500 | 500mA | 250V 125 180 13 X | X | X X | x
0630 | 630mA | 250V 120 200 s X | X | X X | X
0800 | 800mA | 250V 110 220 38 X | X | X X | x
1100 100A | 250V 110 360 55 X | X | X X | x | x
1125 125A | 250V 95 450 9 X | X | X X | X | x
1160 160A | 250V 95 450 14 X | X | X X | X | x
1200 | 2.00A | 250V 85 600 23 X | X | X X | X | x
1250 | 2.50A | 250V 80 700 35 X | X | X X | X | X
1315 | 3.16A | 250V 80 1100 60 X | X | X X | X | x
1400 | 4.00A | 250V 40A ] 250 VAC 75 1200 95 X | X | X X | x | x
1500 | 5.00A | 250V 80 1300 94 G | X | X X | cac | X
1630 | 6.30A° | 250V 50A /250 VAC 58 1250 105 G | x| x cac | x

1 Per UL, approved breaking capacity is 50 A at 250 V.

* Conducting path min. 0.2 mm?

G = Expert Report

Note: 1.00 means the number one with two decimal places. 1,000 means the number one thousand.

Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

o 20 Recommended Process Parameters:
§ 260
5 20 Wave Parameter Lead-Free Recommendation
2 20
£ 20 Preheat:
% 180 (Depends on Flux Activation Temperature) | (Typical Industry Recommendation)
8
5 160 Temperature Minimum: 100° C
©
s Temperature Maximum: 150° C
2 120 X
S w0 Preheat Time: 60-180 seconds
£ :: Solder Pot Temperature: 260° C Maximum
= -
g ow Solder Dwell Time: 2-5 seconds
g 20
C ' e deececeesscsaldiccezEzz: ¢ 5|ls ¢
. R | S "I“ b Recommended Hand-Solder Parameters:
ime (Seconds) 1
1
Preheat Time f— Cooling Time .
Do T Solder Iron Temperature: 350° C +/- 5°C

Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.

Product Characteristics

. Base/Cap: Brown Thermoplastic Operating Temperature | -40°C to +85°C (consider de-rating)
Materials Polyamide PA 6.6, UL 94 V-0
~40°C/+85°C/21 days

Round Pins: Copper, Tin-plated
Lead Pull Strength | 10 N (EN 60068-2-21) EC 60068-1,2:1,-22,2.78)
ead Pu reng -2- +10°C to +60°C

Climatic Category

. 260°C, < 3s. (Wave) e RH < 75% yearly average, without
Solderability 350°C, < 1s. (Soldering Iron) S CIE s dew, maximum value for 30 days-
95%
Soldering Heat 260°C, 10s. (IEC 60068-2-20) -
Resistance 350°C, 3s. (Soldering Iron) (ZélNcyéglgg;t;GB) min. each

el b s 10 - 60 Hz at 0.75 mm amplitude

60 - 2000 Hz at 10G’s acceleration

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Part Numbering System

372 xxxx 0001
«
é Series
—— : Amp Code
- ©06 E Refer to Amp Code column of
i i 2 Electrical Characteristics Table

|

: Packaging Code

|

0001 Tape/Ammopack (1,000 pcs.)
0411 Short Leads - Bulk (1,000 pcs.)
0431 Short Leads - Bulk (200 pcs.)
0511 3.3 mm Leads - Bulk (1000 pcs.)

Long Leads (L=18.8mm)
Short Leads (L=4.3mm)

Packaging
Packaging Option Packaging Specification i Pa?kuazrilggt:;ycgc()de Taping Width
372 Series
Tape & Ammopack N/A 1,000 0001 N/A
Short Leads N/A 1,000 0411 N/A
Short Leads N/A 200 0431 N/A
3.3mm Leads N/A 1,000 0511 N/A

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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@ 373 Series, TR5°, Fast-Acting Fuse @ cus

Description

The TR5®373 Series are fast-acting 250V rated fuses, that
are designed in accordance to UL 248-14.

Reduced PCB space e Shock safe casing

requirements Vibration resistant

Direct solderable or

: i Halogen free
plug-in versions

e | ead-free

® Internationally
approved * Available from 50mA

to 10A

Agency Approvals

P

Agency Agency File Number Ampere Range e |ow internal
FiIE g%no%er: 50MA - 6.3A resistance
c@us F”Eg;g&%er: 8A - 10A e Battery Chargers e Power supplies

e Consumer Electronics e |ndustrial Controllers

Electrical Characteristics

% of Ampere

Rating Ampere Rating Opening Time
50mA - 6.3A 5 Seconds, Max.
200%
8A - 10A 60 Seconds, Max.

Electrical Characteristics

Voltage Power Melting Agency Approvals
Drop Dissipation Integral

1.0 x 1 1.0 x 1 10 x 1
max. (mV) max. (mW) max. (A%s)

Rated Voltage

e Rating Breaking Capacity

0050 50mA 250V 1400 70 0.0001 X X
0063 63mA 250V 1300 85 0.00023 X X
0080 80mA 250V 1200 100 0.00037 X X
0100 100mA 250V 1100 110 0.0013 X X
0125 125mA 250V 1000 125 0.0019 X X
0160 160mA 250V 950 1565 0.004 X X
0200 200mA 250V 850 170 0.0065 X X
0250 250mA 250V 750 190 0.014 X X
0315 315mA 250V 650 205 0.032 X X
0400 400mA 250V 230 95 0.016 X X
0500 500mA 250V 220 110 0.025 X X
0630 630mA 250V 5020/_2(5)0H\;AC 210 135 0.045 X X
0800 800mA 250V 200 160 0.069 X X
1100 1.00A 250V ez = 10 190 190 0.125 X X
1125 1.25A 250V 180 225 0.2 X X
1160 1.60A 250V 170 275 0.38 X X
1200 2.00A 250V 160 320 0.63 X X
1250 2.50A 250V 150 375 12 X X
1315 3.15A 250V 140 445 1.9 X X
1400 4.00A 250V 130 520 3.5 X X
1500 5.00A 250V 120 630 6.2 X X
1630 6.30A 250V 115 1000 9.1 X X
1800 8.00A" 250V 120 1600 30 X
2100 10.00A 250V 110 2000 55 X

1. Conducting path cross-section minjmum > O.Z.mmZ
Courtesy of Steven é\‘r?é?hég(r)irrpgf,arﬁéh&gW%%nM% g\gu?ﬁcgréark r%er?é:i%gg? 8&65546@&%8%-?\28%%?%%: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

© Recommended Process Parameters:

§ 260

S 2 Wave Parameter Lead-Free Recommendation
2 220

£ 00 Preheat:

% 180 (Depends on Flux Activation Temperature) | (Typical Industry Recommendation)
o

S 160 Temperature Minimum: 100° C

e

S M Temperature Maximum: 150° C

2 120 "

< Preheat Time: 60-180 seconds

% :: Solder Pot Temperature: 260° C Maximum

g w Solder Dwell Time: 2-5 seconds

£
o

s o d
° & 9

60
80
100.
110
120
130
i
150.
160
170
180-
190
200.
210.
220.

o B
0
a0
50
70
90
B s ]

230.
240.

Recommended Hand-Solder Parameters:

Time (Seconds)

Preheat Time —] = Cooling Time

Solder Iron Temperature: 350° C +/- 5°C
Dwell Time Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Product racteristics

Base/Cap: Brown Thermoplastic
Materials Polyamide PA 6.6, UL 94 V-0
Round Pins: Copper, Tin-plated

Lead Pull Strength 10 N (EN 60068-2-21) 10°C 10 +60°C

260°C, < 3s. (Wave) Lo RH < 75% vyearly average, without

350°C, < 1s. (Soldering Iron) SiechiEencitions ge\;/, maximum value for 30 days-
5%

24 cycles at 15 min. each

(EN 60068-2-6)

10 - 60 Hz at 0.75 mm amplitude

60 - 2000 Hz at 10G's acceleration

Operating Temperature | -40°C to +85°C (consider de-rating)

-40°C/+85°C/21 days
(EN 60068-1,-2-1,-2-2,-2-78)

Climatic Category

Solderability

Soldering Heat 260°C, 10s. (IEC 60068-2-20)
Resistance 350°C, 3s. (Soldering Iron)

Vibration Resistance

Part Numbering System

285
373 xxxx 0000
«
s Series
1SS
— | Amp Code
. < 0.6 E Refer to Amp Code column of
: | o Electrical Characteristics Table
o
! Packaging Code
|
|

0000 Tape/Ammopack (1,000 pcs.)
0410 Short Leads - Bulk (1,000 pcs.)
0430 Short Leads - Bulk (200 pcs.)

Holes in PCB
Long Leads (L=18.8mm)

Short Leads (L=4.3mm)

Packaging

Quantity &

Packaging Option Packaging Specification Packaging Code Taping Width
373 Series
Tape & Ammopack N/A 1,000 0000 N/A
Short Leads N/A 1,000 0410 N/A
Short Leads N/A 200 0430 N/A

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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@ 374 Series, TR5°%, Time-Lag Fuse @ “"S

Description

The TR5® 374 Series are time-Lag 250V rated fuses, that
are designed in accordance to UL 248-14.

. Features
e |ead-free * Low internal resistance
: e Reduced PCB space e Shock safe casing
requirements * Vibration resistant
e Direct solderable or e Halogen free

plug—in versions
o | ionall * Available from 50mA
nternationally t0 10A

Agency Approvals approved

Agency Agency File Number Ampere Range Applications
File number: .
E 67006 50mA - 6.3A e Battery Chargers * Power supplies
ification: e Consumer Electronics e Industrial Controllers
@ Certification: 50mA - 6.3A
51378
Fil ber: ) . L.
cus ! E g;(r)n%er 8A - 10A Electrical Characteristics
% of Ampere . .
Rating Opening Time
200% | 60 Seconds, Max.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Electrical Characteristics

Voltage Power Melting Agency Approvals
Rated Voltage . . Dro Dissipation Integral
Current Ratingg Breaking Capacity 1.0 XF:N 1.0px N 10 3 N
max. (mV) max. (mW) min. (A%s)
0050 50mA 250V 900 45 0.0056 X X
0063 63mMA 250V 800 50 0.009 X X
0080 80mA 250V 700 59 0.014 X X
0100 100mA 250V 600 60 0.025 X X
0125 125mA 250V 550 70 0.044 X X
0160 160mA 250V 480 80 0.058 X X
0200 200mA 250V 390 80 0.1 X X
0250 250mA 250V 350 90 0.17 X X
0315 3156mA 250V 300 95 0.26 X X
0400 400mA 250V 250 100 0.32 X X
0500 500mA 250V 220 110 0.6 X X
0630 630mA 250V 50 QO/ gg%VAC 210 135 0.75 X X
0800 800mA 250V cos-(p _ 1%0 160 130 0.98 X X
1100 1.00A 250V 155 155 2.1 X X
1125 1.25A 250V 145 185 3.2 X X
1160 1.60A 250V 130 210 4.5 X X
1200 2.00A 250V 125 250 75 X X
1250 2.50A 250V 120 300 14 X X
1315 3.16A 250V 110 350 22 X X
1400 4.00A 250V 100 400 36 X X
1500 5.00A 250V 95 475 59 X X
1630 6.30A 250V 90 570 110 X X
1800 8.00A" 250V 80 1000 150 X
2100 10.00A" 250V 90 1250 280 X

Note: 1.00 means the number one with two decimal places. 1,000 means the number one thousand.

Temperature De-Rating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

o 20 Recommended Process Parameters:
§ 260
5 20 Wave Parameter Lead-Free Recommendation
2 20
£ 20 Preheat:
% 180 (Depends on Flux Activation Temperature) | (Typical Industry Recommendation)
o
S 160 Temperature Minimum: 100° C
el
s Temperature Maximum: 150° C
2 120 X
2 Preheat Time: 60-180 seconds
£ :: Solder Pot Temperature: 260° C Maximum
2 .
g ow Solder Dwell Time: 2-5 seconds
g— 20
2 o
cES8SYSEEREEECIEIHEEEEE RS ﬁln g Recommended Hand-Solder Parameters:
Time (Seconds) 1
Preheat Time 1 k= cooling Time ' Solder Iron Temperature: 350° C +/- 5°C
Dwell Time

Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.

Product Characteristics

. Base/Cap: Brown Thermoplastic Operating Temperature | -40°C to +85°C (consider de-rating)
Materials Polyamide PA 6.6, UL 94 V-0
Round Pins: Copper, Tin-plated . . -40°C/+85°C/21 days
Lead Pull Strength | 10 N (EN 60068-2-21) Simette Cotegery (EN 6006812122, -2-78)
ead Pull Streng ( -2- +10°C to +60°C

- 260°C, < 3s. (Wave) A RH < 75% yearly average, without

Solderability 350°C. < 1s. (Soldering Iron) Stock Conditions dew, maximum value for 30 days-
95%

Soldering Heat 260°C, 10s. (IEC 60068-2-20) :
Resistance 350°C, 3s. (Soldering Iron) félNcyéglgg;tzg min. each

cll ke s 10 - 60 Hz at 0.75 mm amplitude

60 - 2000 Hz at 10G’s acceleration

285 374 xxxx 0000
E Series
i
., 206 || g Amp Code
P 1= Refer to Amp Code column of
( Electrical Characteristics Table
|
-
- 508 F Packaging Code
E : 0000 Tape/Ammopack (1,000 pcs.)
0410 Short Leads - Bulk (1,000 pcs.)
Holes in PCB 0430 Short Leads - Bulk (200 pcs.)

Long Leads (L=18.8mm)
Short Leads (L=4.3mm)

Packaging
. . . T Quantity & ] :
Packaging Option Packaging Specification Packaging Code Taping Width
374 Series
Tape & Ammopack N/A 1,000 0000 N/A
Short Leads N/A 1,000 0410 N/A
Short Leads N/A 200 0430 N/A
Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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@ 382 Series, TR5®, Time-Lag Fuse ® c“us ®

Description

The 382 Series are TR5®, time-Lag type, 250V rated fuses,
with enhanced breaking capacity designed in accordance
to IEC 60127-3.

e |ead-free e Low internal resistance

e Reduced PCB space e Shock safe casing
requirements

e Vibration resistant

¢ Direct solderable or
plug-in versions

e Halogen free

) ) e Available from 1A to
Agency Approvals e 100A breaking capacity 10A
Agency Agency File Number Ampere Range * Internationally
approved
5007679-1170-0038/82455 1A - 4A
Liscense number: . .
5007679-1170-0006/82571 BA - 6.3A Applications
® ggg%g%at'on: 1A-6.3A e Battery Chargers * Power supplies "
° File number: e Consumer Electronics e Industrial Controllers 2
GNUS E 67006 1A - 10A ld-)
JET1896-31007-2001
o JET1896-31007-1003 1A =102 :
2007010207240344 1A - aA Electrical Characteristics P
: . (1¢)
CQC07012021162 BA - 6.3A Opening Time
28828333882 150% 1 Hour, Min. 1 Hour, Min.
® SU05024-7001 1A -6.3A 210% 2 Minutes, Max. 300 s, Max.
SU05024-7004 400 Min. -
SU05024-7005 275% b Srg(f M':)'(' 1's, Min. ; 20 s, Max.
150 ms, Min. ; 150 ms, Min. ;
400% 3 Sec., Max. 3 Sec., Max.
1000% 20 ms, Min. ; 150 ms, Max. | 20 ms, Min. ; 150 ms, Max.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Electrical Characteristics

Voltage Power Melting
Rated Breaking Drop Dissipation Integral

C C i 1.0x1 1.5 x| 10x1
e | B DR [aolmd 2 el
X

Agency Approvals

max. (mW) min. (A%s)

1100 | 100A | 250V 100 400 3.0 X X | x
125 | 125A 250V 95 465 45 x | x | x X X
1160 | 160A 250V 90 490 9.0 x | x | x X | x | x
1200 | 200A | 250V 85 670 12 x | x | x X | x | x
1250 | 250A | 250V 100A / 80 750 22 x | x | x X | x | x
1315 | 3.15A 250V o0 75 900 32 x | x | x x | x | x
: 50-60 Hz

1400 | 400A | 250V | cosg=10 70 1200 58 x | x | x X | x | x
1500 | 5.00A | 250V 65 1250 90 G | x | x X | acc| x
1630 | 630A | 250V 65 1400 105 G | x | x X |cac| x
1800 | 800A | 250V 63 1600 180 X X

2100 | 10.00A | 250V 57 1600 260 X X

Note: 1.00 means the number one with two decimal places. 1,000 means the number one thousand.

Temperature Rerating Curve Average Time Current Curves
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Courtesy of Steven

Soldering Parameters - Wave Soldering

Recommended Process Parameters:

Wave Parameter Lead-Free Recommendation

Preheat:

(Depends on Flux Activation Temperature) | (Typical Industry Recommendation)
100° C

150° C

60-180 seconds

Temperature Minimum:

Temperature Maximum:
Preheat Time:

- Measured on bottom side of board

S w Solder PotTemperature: 260° C Maximum
é :: Solder Dwell Time: 2-5 seconds
g 20 |
5
T ' fidsssissicsildsz:cz: ¢ ¢ ﬁlg E Recommended Hand-Solder Parameters:

Time (Seconds) 1

O— [} D—— 1 Solder Iron Temperature: 350° C +/- 5°C
Dwell Time

Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.

Product Characteristics

Materials

Base/Cap: Brown Thermoplastic
Polyamide PA 6.6, UL 94 V-0
Round Pins: Copper, Tin-plated

Operating Temperature

-40°C to +85°C (consider de-rating)

Lead Pull Strength

10 N (EN 60068-2-21)

Climatic Category

-40°C to +85°C /21 days
(EN 60068-1,-2-1,-2-2,-2-78)

+10°C to +60°C
RH < 75% vyearly average, without

- 260°C, < 3s. (Wave) e
Solderability 350°C. < 1s. (Soldering Iron) Stock Conditions gew, gg;imum value for 30
ayS—, (<}
Soldering Heat 260°C, 10s. (IEC 60068-2-20) :
Resistance 350°C, 3s. (Soldering Iron) %é@é%gg;;g min. each

(/]
lg
-
()
\n
N
c0
(1)

el ) [ I 10 - 60 Hz at 0.75 mm amplitude

60 - 2000 Hz at 10 g acceleration

Part Numbering System

283 382 xxxx 0000
(=)
% Series
1S

Cl Long Leads (L=18.8mm) A"F:PfCodZ oo

< 0.6 £ _ efer to Amp Code column o
- v E Short Leads {L=4.3mm) Electrical Characteristics Table

S

1

! Packaging Code

! 0000 Tape/Ammopack (1,000 pcs.)
0410 Short Leads - Bulk (1,000 pcs.)
0430 Short Leads - Bulk (200 pcs.)

Holes in PCB
Packaging
Packaging Option Packaging Specification Quantity CIBnTFe Taping Width
Packaging Code
382 Series
Tape & Ammopack N/A 1,000 0000 N/A
Short Leads N/A 1,000 0410 N/A
Short Leads N/A 200 0430 N/A
=Ie= 80=6370-MaiT Office™(650)588-9200= Y 258=9200=WWW SteVerengingering.com
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@ 383 Series, TR5®, Time-Lag Fuse c“us ﬁ

Description

TR5® Time-lag type, 300V rated and designed in accordance
to IEC60127-3.

e | ead-free ¢ |nternationally approved
e Reduced PCB space e | ow internal resistance

requirements e Shocksafe casing

e Direct solderable or
plug-in versions

¢ Vibration resistant

e Halogen free

Agency Approvals

Applications

Agency Agency File Number Ampere Range ]
e Electronic Ballast
5007679-1170-0038/92585 4A - BA
JET1896-31007-2001 1A - BA
JET JET1896-31007-1003 6.3A - 10A 7
lg
o us E67006 1A-10A ®
n
(W)
Electrical Characteristics for Series Electrical Characteristics for Series g
% of Ampere Opening Time % of Ampere Opening Time
Rating (1A-6.3A) Rating (8A-10A)
150% 1 Hour, Minimum 150% 1 Hour, Minimum
210% 120 sec., Maximum 210% 300 sec., Maximum
275% 400 ms., Min.; 10 sec., Max. 275% 1 sec., Min.; 20 sec., Max.
400% 150 ms., Min.; 3 sec., Max. 400% 150 ms., Min.; 3 sec., Max.
1000% 20 ms., Min.; 150 ms., Max. 1000% 20 ms., Min.; 150 ms., Max.

Electrical Characteristics Specifications by Item

Max Voltage Power Melting
Voltage Breaking Capacity Drop Dissipation Integral Agency Approvals
50-60Hz/cosg =1 1.0 x In 1.5 x 1In 10 x In

Rating
(\ max. (mV) max. (mWw) min. (A’%s)
1100 1.00 300 100 400 3.0 X X
1125 1.25 300 95 465 4.5 X X
1160 1.60 300 100A@300VAC 90 490 9.0 X X
1200 2.00 300 50A@300VAC 85 670 12 X X
1250 2.50 300 80 750 22 X X
1315 3.15 300 75 900 32 X X
1400 4.00 300 70 1200 58 X X X
1500 5.00 300 65 1250 90 X X X
1630 6.30 300 50A@300VAC 65 1400 105 X
1800 8.00 300 63 1600 180 X
2100 10.00 300 57 1600 260 X

Note: 1.00 means the number one with two decimal places. 1,000 means the number one thousand.
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

Recommended Process Parameters:

- 280
é 20 Wave Parameter Lead-Free Recommendation
o 240
S a0 Preheat:
E 200 (Depends on Flux Activation Temperature) | (Typical Industry Recommendation)
g w Temperature Minimum: 100° C
5 160
2 . Temperature Maximum: 150° C
% 120 Preheat Time: 60-180 seconds
= 100
S Solder PotTemperature: 260° C Maximum
E :: Solder Dwell Time: 2-5 seconds
g
g 20 |
R B e R IR EEE °|° 1 Recommended Hand-Solder Parameters:

Time (Seconds) | Solder Iron Temperature: 350° C +/- 5°C

Preheat Time A, CeomeTme Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product Characteristics

) Base/Cap: Brown Thermoplastic Overating Temperature | 00 C 10 +126°C (based on internal thermal
Materials Polyamide PAG.6, UL 94 VO - < S cycle test up 125°C consider de-rating)
Round Pins: tin-plated Copper
Climatic Cat -40°C / +85°C / 21days
Lead Pull Strength | 10 N (IEC 60068-2-21) ELSEA L TR (ENGO0B8-1,-2-1,-2-2.-2-78)
Solderability 260°C, < 3s (Wave) +10°C to +60°C
350°C, < 1s (Soldering Iron) Stock Condition relative humidity 75% yearly average,
Soldering Heat 2600(:, 10s (lEC60068-2-20) without dew, maximum value for 30 days—95%
Resistance 350°C, 3s (Soldering Iron) 24 cycles at 15min. Each (EN60068-2-6)
Vibration Resistance 10 - 60 Hz at 0.75 mm amplitude
60 - 2000 Hz at 10g acceleration

8.5
383 xxxx 0000
@ Series
3
£ Amp Code
. . ; Refer to Amp Code column of
Electrical Characteristics Table
||Doe <
- E Packaging Code
=] 0000 Tape/Ammopack (1,000pcs.)
0410 Short Leads - Bulk (1,000pcs.) 8
=
5.08 S‘ ()
: n
e e
e %
Holes in PCB (7]

Long Leads (L=18.8mm)
Short Leads (L=4.3mm)

Packaging
Packaging Option Packaging Specification Quantity Pac?(gg?r:gycgéde Taping Width
383 Series
Tape & Ammopack N/A 1,000 0000 N/A
Short Leads N/A 1,000 0410 N/A
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@ 369 Series, TE5®, Time-Lag Fuse c“us ﬁ

Description

TE5®, Time-lag type, 300V rated and designed in accordance
to IEC60127-3.

e | ead-free ¢ |nternationally approved

e Reduced PCB space ® | ow internal resistance
requirements ¢ Shocksafe casing

* Direct solderable or * Vibration resistant

plug-in versions

e Halogen free

Agency Approvals
Applications
Agency Agency File Number Ampere Range ]
e Electronic Ballast
M us E67006 1A-6.3A
Electrical Characteristics for Series
JET 1896-31007-2002 1A -5A o
JET %o oé Al e Opening Time 0
ating o
150% 1 Hour, Minimum -
("]
210% 120 sec., Maximum (7))
275% 400 ms., Min.; 10 sec., Max. 8
400% 150 ms., Min.;, 3 sec., Max. ™
1000% 20 ms., Min.; 150 ms., Max.

Electrical Characteristics Specifications by Item

Voltage Power Melting
Voltage S Agency Approvals
Rating Breaking Capacity Drop Dissipation Integral gency App
V) 1.0 x In 1.5 x In '_|0X|N :
max. (mV) max. (mW) min. (A%s) A -\ I

1100 | 1.00 300 115 400 5.80 X X
1160 | 1.60 300 95 600 13.50 X X
1200 | 2.00 300 90 700 21.00 X X
1315 | 3.15 300 55_%’3323/23\5’(?2 ! 80 1100 55.00 X X
1400 | 4.00 300 75 1200 100.00 X X
1500 | 5.00 300 70 1000 90.00 X X
1630|630 300 65 1200 126.00 X
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

Recommended Process Parameters:
- 280
é 20 Wave Parameter Lead-Free Recommendation
240
2 Preheat:
5 20 (Depends on Flux Activation Temperature) | (Typical Industry Recommendation)
§ 180 Temperature Minimum: 100° C
160
2 e Temperature Maximum: 150° C
?3 120 Preheat Time: 60-180 seconds
= 100
S m Solder PotTemperature: 260° C Maximum
g :: Solder Dwell Time: 2-5 seconds
2
g— 20 |
Y EEEEEEEERE RN EEEEREEE °|° 1 Recommended Hand-Solder Parameters:
Time {Seconds) | Solder Iron Temperature: 350° C +/- 5°C
Preheat Time — — Cooling Time 1 Heatiﬂg Tlme 5 SeCOndS max
Dwell Time ) :

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product Characteristics

Base/Cap: Brown Thermoplastic
Materials Polyamide PA6.6, UL 94 VO
Round Pins: Tin-plated Copper ) ) -40°C / +85°C / 21days
Climatic Category (ENB00BS-1,-2-1,-2-2,-2-78)

+10°C to +60°C

Operating Temperature | -40°C to +85°C (considerde-rating)

Lead Pull Strength 10 N (IEC 60068-2-21)

Solderability 26O:C' < 3s (Wave) Stock Condition relative humidity 75% yearly average,

350°C, < 1s (Soldering Iron) without dew, maximum value for 30 days-95%
Solcemnalicat 260°C, 10s (IEC60068-2-20) 24 cycles at 15min. Each (EN60068-2-6)
Resistance 350°C, 3s (Soldering Iron) Vibration Resistance 10 - 60 Hz at 0.75 mm amplitude

60 - 2000 Hz at 10g acceleration

8.5 max.4
369 xxxx 0000
|
I .
© | Series
% |
= | Amp Code
; . { I Refer to Amp Code column of
15 Electrical Characteristics Table
. Jo6 c
- € Packaging Code
=] I 0000 Tape/Ammopack (1,400pcs.)
| 0440 Short Leads - Bulk (1,400pcs.) o
- ()
5.08 c;‘ =
* ()
(o I\T ()
AV —F
L T —UT o
Holes in PCB O
(1}

Long Leads (L=18.8mm)
Short Leads (L=4.3mm)

Packaging

Packaging Option Packaging Specification Quantity Pacok:ginr;[gngc()de Taping Width
369 Series
Tape & Ammopack N/A 1,400 0000 N/A
Short Leads N/A 1,400 0440 N/A
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@ 385 Series, TR5%, Telecom Interface Protector Fuse c“us

Description

The 385 Series are TES®, protector, time-Lag type, 125V
rated fuses, that are designed in accordance to

UL 248-14.

e Surge proof for e |rreversible physical
telecom applications separation

e Reduced PCB space e Flame resistant
requirements encapsulated casing

¢ Highly defined cut-off * Available from 350mA
times to 1.5A

Agency Approvals

e |ow internal resistance

Agency File Number Ampere Range

Applications

S\ us E67006 350mA - 1.5A

e Battery chargers e Power supplies

e Consumer Electronics e |ndustrial controllers

Electrical Characteristics

[o}
o AT OpeningTime

n
lg
Ly
o
77
10
0
™

Rating
100% 2 Hours, Max.
300% 300 ms, Min. ; 5 Seconds, Max.

Electrical Characteristics

. . Agency
1
Voltage Power Melting Surge Amplitude (A) Frrravels

Rated | Voltage Breaking Drop Disspation Integral
Current Capacity 1.0 x I 1.0x I 10 x 1,
max. (mV) [ max. (mW) min. (A%s) Rl
0350 350mA 125V 250 90 0.6 &2 19 36 X
0500 500mA 125V 220 110 1.2 48 26 61 X
0800 | 800mA | 125v | 50 5AO/€;§?—|VAC 170 130 2.7 80 42 67 X
A z

1100 | 1.00A | 128V cos=1.0 140 130 45 100 52 67 X
1125 1.25A 125V 125 140 6.7 128 65 67 X
1150 1.50A 125V 120 170 9.0 155 78 67 X

"FCC 47 Part 68:  Minimum pulse load quantity is 2 pulses at a test generator output of 800V and 10x560us waveform.
ITU-T K.20: Minimum pulse load quantity is 30 pulses at a test generator output of 1000V, 67A and 10x700us waveform.
Bellcore GR-1089: Minimum pulse load quantity is 50 pulses at a test generator output of 1000V and 10x1000ps.

Note: 1.00 means the number one with two decimal places. 1,000 means the number one thousand.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
© 2009 Littelfuse, Inc. 167 385 Series

Specifications are subject to change without notice. Revised: May 6, 2009
Please refer to www.littelfuse.com/series/385.html for current information.



Radial Lead Fuses % Littelfuse

TE5® > Transient Tolerant > 385 Series

Expertise Applied | Answers Delivered

Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

Recommended Process Parameters:
- 280
§ o0 Wave Parameter Lead-Free Recommendation
o 240
S Preheat:
§ 20 (Depends on Flux Activation Temperature) | (Typical Industry Recommendation)
g Temperature Minimum: 100° C
5 160
% 150 Temperature Maximum: 150° C
g 120 Preheat Time: 60-180 seconds
= 100
5 w Solder PotTemperature: 260° C Maximum
E Solder Dwell Time: 2-5 seconds
g 20
S o EEEl FEENEEER IR Recommended Hand-Solder Parameters:
cesqdeserssEEEE eecszﬁaala:
ime (Seconds) | Solder Iron Temperature: 350° C +/- 5°C
Freheat Time — k= CoolingTime ' Heating Time: 5 seconds max
Dwell Time . .

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product racteristics

Base/Cap: Brown Thermoplastic

Materials Polyamide PA 6.6, UL 94V-0

Round Pins: Copper, Tin-plated ) ) -40°C to +85°C/21 days
ElauciCateq oy (EN 60068-1,-2-1,-2-2,-2-78)

Lead Pull Strength | 10N (EN 60068-2-21)

+10 °C to +60 °C RH,

ili 260°C, < 3s. (Wave) Stock Conditions < 75% vyearly average, without dew,
e 350°C, < 1s. (Soldering Iron) r_naxinon}/m v;/Iue forQSé days-95% '

Soldering Heat 260°C, 10s. (IEC 60068-2-20) 24 cycles at 15 min. each
Resistance 350°C, 3s. (Soldering Iron) (EN 60068-6)

VL1 I (R e 10 - 60 Hz at 0.75 mm amplitude
60 - 2000 Hz at 10 g acceleration

oimensions [l part Numbering Systom

Operating Temperature | -40°C to +85°C (consider de-rating)

8,5 max.4 385 xxxx 0000
|
1
[==) 1 .
< i Series
= i Amp Code
T T - 7
15 Refer to Amp Code column of
pesd 20,6 E IEI Electrical Characteristics Table
- | 0
i 1
1

Packaging Code
0000 Tape/Ammopack (1,400 pcs.)

ol
&
+0,1

:

Dimensions (mm)
Holes in PCB

Long Leads (L=18.8mm)

Packaging

n
lg
Ly
o
77
10
0
™

Quantity &

Packaging Option Packaging Specification Packaging Code Taping Width
385 Series
Tape & Ammopack N/A 1,400 0000 | N/A
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@ 391 Series, TEs®, Fast-Acting Fuse c“us

Description

The 391 Series are TR5® short circuit protector, fast-acting
type, 65V rated fuses. For Short Circuit Protection of
Sensitive Electronic Components and Assemblies.

e For worldwide e |ow internal resistance

applications e Flame resistant

e Reduced PCB space encapsulated casing
requirements

e  RoHS compliant and
e Highly defined cut-off Lead-free

Agency Approvals times e Available from 125mA
. to 4A.

Irreversible physical
Agency File Number Ampere Range separation

c us E67006 125mA - 4A

Applications

e Battery chargers e Power supplies
Electrical Characteristics e Consumer Electronics e |ndustrial controllers
% of Ampere

Rating
300 | 2 Seconds, Max.

Opening Time

Electrical Characteristics

Cold Power Melting Agency
Rated Marking Voltage Breaking Capacit Resistance | Disspation Integral | Approvals
Current Code* Rating reaking L-apacity 0.1x1, 1.0x 1, 10x 1,
max. (mQ) | max. (mW) [ max. (A%s)
0125 125 mA SP13 65V 3400 190 0.005 X
0160 160 mA SP16 65V 2450 210 0.0095 X
0200 200 mA SP20 65V 1750 240 0.019 X
0250 250 mA SP25 65V 195 52 0.012 X
0315 315 mA SP32 65V 155] 65 0.018 X
0400 400 mA SP40 65V 120 85 0.034 X
0500 500 mA SP50 65V 95 105 0.057 X
0630 630 mA SP63 65V 50A / 65 VAC/DC 75 135 0.095 X
0800 800 mA SP80 65V 50-60 Hz cose=1.0 58 170 0.16 X
1100 100 A SP100 65V 46 220 0.27 X
1125 1.25 A SP125 65V 37 270 0.45 X
1160 1.60 A SP160 65V 29 350 0.77 X
1200 2.00A SP200 65V 23 440 0.85 X
1250 250A SP250 65V 18 550 2.2 X
1315 3.16 A SP315 65V 14 700 3.7 X
1400 4.00A SP400 65V 12 900 6.5 X

* Physical Marking on top of the device

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

Recommended Process Parameters:

20 Wave Parameter Lead-Free Recommendation
240

i<l

s

8

s

(0]

S a2 Preheat:

5 2w (Depends on Flux Activation Temperature) | (Typical Industry Recommendation)
3™ Temperature Minimum: 100° C

S 160 -

S m Temperature Maximum: 150° C

§ 120 Preheat Time: 60-180 seconds
= 100

S w Solder PotTemperature: 260° C Maximum
g Solder Dwell Time: 2-5 seconds

£

K

Recommended Hand-Solder Parameters:

IEIEEE I

50
60
70
80
90
1004
1104
1204
1304
150]
1504
1604
1704
1804
1904
2004
2104
2204
2304
2404

N B
o 8 &
——

Time (Seconds)

Solder Iron Temperature: 350° C +/- 5°C
Heating Time: 5 seconds max.

e

Preheat Time — k— Cooling Time
Dwell Time

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product racteristics

Base/Cap: Brown Thermoplastic

Materials Polyamide PA 6.6, UL 94V-0

Round Pins: Copper, Tin-plated ) ) -40°C to +85°C/21 days
ElauciCateq oy (EN 60068-1,-2-1,-2-2,-78)

Lead Pull Strength | 10 N (EN 60068-2-21)

+10°C to +60 °C RH,

ili 260°C, < 3s. (Wave) Stock Conditions < 75% vyearly average, without dew,
e 350°C, < 1s. (Soldering Iron) r_naxinon}/m v;/Iue forQSé days-95% '

Soldering Heat 260°C, 10s. (IEC 60068-2-20) 24 cycles at 15 min. each
Resistance 350°C, 3s. (Soldering Iron) (EN 60068-6)

VL1 I (R e 10 - 60 Hz at 0.75 mm amplitude
60 - 2000 Hz at 10 g acceleration

Operating Temperature | -40°C to +85°C (consider de-rating)

85 max.4 391 xxxx 0000
!
© | .
% | Series
e |
E i Amp Code
é 0 6l IS -IHI- Refer to Amp Code column of
e T E H Electrical Characteristics Table
| g_ ,
1

Packaging Code
0000 Tape/Ammopack (1,400 pcs.)

Holes in PCB
Dimensions (mm)

Packaging

Quantity &

Packaging Option Packaging Specification Quantity Packaging Code Taping Width
391 Series
Tape & Ammopack N/A 1,400 | 0000 | N/A
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@ 392 Series, TES5®, Time-Lag Fuse ® B“US % ®

Description

TE5®, time-Lag type, 250V rated, designed in accordance
to IEC 60127-3.

e |ead-free approved

e Reduced PCB space e Low internal resistance

requirements e Shock safe casing

e Direct solderable or

. . e Vibration resistant
plug-in versions

e Halogen free

¢ Internationally

Agency Approvals

Applications

Agency Agency File Number Ampere Range e Battery Charges e Power supplies
5007679-1170-0007/82577 800mA - 6.3A e Consumer Electronics ® Industrial Controllers
® 709069, 710076 800mA - 6.3A Electrical Characteristics for Series
a7 Vs E67006 800mA - 6.3A B e -
Rating Opening Time
J@ET JET1896-31007-2002 1A-5A e~ 1 Hour. Min.
CQC07012021162 800MA - 5A 210% 120 s, Max.
SU05024-7013 275% 400 ms Min. ; 10 Sec. Max.
SU05024-7014 400% 150 ms Min. ; 3 Sec. Max.
SU05024-7015 800MA - 6.3A
SU05024-7016 ’ 1000% 20 ms Min. ; 150 ms Max.
SU05024-7017
SU05024-7018

Electrical Characteristic Specifications by Item

Voltage Power Melting Agency Approvals

Rated | Voltage Breaking Drop Dissipation Integral
Current | Rating Capacity 1.0 x I, 1.5 x 1 10 x 1,
max. (mV) [ max. (mW) | min. (A%s)

0800 | 800 mA | 250V 25A/250 VAC 110 280 3.80 X X X X X
1100 1.00 A 250V 25A/250 VAC 15 400 5.80 X X X X X X
1125 1.25A 250V 25A/250 VAC 100 500 9.75 X X X X X X
1160 1.60 A 250V 25A/250 VAC 95 600 13.50 X X X X X X
1200 2.00A 250V 25A/250 VAC 90 700 21.00 X X X X X X
1250 2.50A 250V 25A/250 VAC 85 750 32.00 X X X X X X
1315 3.15A 250V 32A/250 VAC 80 1100 55.00 X X X X X X
1400 4.00 A 250V 40A/250 VAC 75 1200 100.00 X X X X X X
1500 5.00 A 250V 50A/250 VAC 70 1000 90.00 X X X X X X
1630 6.30 A 250V 63A/250 VAC 65 1200 126.00 X X X X

Note: 1.00 means the number one with two decimal places. 1,000 means the number one thousand.
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Temperature Rerating Curve Average Time Current Curves

TIME LAG DE-RATING CURVE é s eoos Ssa
D ON QOB OO6
O v —ANM WO
140 1 100000 W \¥ \
| HH 18
' H
e e i [N/
Q —~—— ! \ \
Z 100 L 10000
= [l [ —— {
§ 80 : T —— H
5 : ‘
= |
g o0 T 1000 |
e { |
x I | 1
w40 23°C 1 1
' ‘\
Il
2 ! g 100 EEE
1 =z EiEEAE
0 8 R T IS TR
-40 20 0 20 40 60 80 2 \ 1\
z \ \\
AMBIENT TEMPERATURE (°C) Z 10
w W H
g R RN
AR A \\\\\
1 \ e
N\, AR ‘\\‘\:\‘ ‘\
N\ \
NN
0100 NN
\:\:\ \:‘ NN
AR VANAY
0.010
0.001
0.20 1 10 100 1000
CURRENT IN AMPERES

Soldering Parameters - Wave Soldering

Recommended Process Parameters:
- 280
3 .
o :: Wave Parameter Lead-Free Recommendation
2 Preheat:
5§ 20 (Depends on Flux Activation Temperature) | (Typical Industry Recommendation)
™ Temperature Minimum: 100° C
S 160 -
3 e Temperature Maximum: 150° C
% 120 Preheat Time: 60-180 seconds
= 100
S w Solder PotTemperature: 260° C Maximum
E Solder Dwell Time: 2-5 seconds
&
g— 20 |
Y EEEEEEEER RN EEEEREEE °|° 1 Recommended Hand-Solder Parameters:

Time (Seconds) | Solder Iron Temperature: 350° C +/- 5°C
Preheat Time — k= CoolingTime Heating Time: 5 seconds max.
Dwell Time

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product racteristics

Base/Cap: Brown Thermoplastic
Materials Polyamide PA 6.6, UL 94 V-0
Round Pins: Copper, Tin-plated

Lead Pull Strength | 10 N (IEC 60068-2-21)
260°C, < 3 sec. (Wave)

Operating Temperature | -40°C to +85°C (consider de-rating)
-40°C to +85°C/21 days

(EN 60068-1,-2-1,-2-2,-2-78)

+10 °C to +60 °C

RH < 75% yearly average, without

Climatic Category

Solderability Stock Conditions

350°C, < 3 sec. (Soldering iron) dew, maximum value for 30 days-
95%
Soldering Heat 260°C, 10 sec. (IEC 60068-2-20) :
. o’ ST 24 cycles at 15 min. each
Resistance 350°C, < 3 sec. (Soldering iron) (EN 60068-2-6)

VL1 I (R e 10 - 60 Hz at 0.75 mm amplitude

60 - 2000 Hz at 10 g acceleration

85 max.4
. 392 xxxx 0000
o i
“ I
k! ! Series
g |
- ol Amp Code ———
A 06 g 1501 Refer to Amp Code column of
f 1 g H Electrical Characteristics Table
| 1
: : Packaging Code
—
508l 2 0000 Tape/Ammopack (1,400 pcs.)
[ 0440 Short Leads - Bulk (1,400 pcs.)
Holes in PCB

Long Leads (L=18.8mm)
Short Leads (L=4.3mm)

Packaging
. . . o . Quantity & . :
Packaging Option Packaging Specification Quantity Packaging Code Taping Width
392 Series
Tape & Ammopack N/A 1,400 0000 N/A
Short Leads N/A 1,400 0440 N/A
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395 Series, TE5®, Fast-Acting Fuse c@

Description

The 395 Series are TE5S®, fast-acting type, 125V rated
fuses, designed in accordance to UL 248-14.

e |ead-free e | ow internal resistance

e Reduced PCB space e Shock safe casing

requirements e Vibration resistant

e Direct solderable or

i . e Halogen Free
plug-in versions

) e Available from 50mA
¢ Internationally 0 6.3A

approved

Agency Approvals

Agency Agency File Number Ampere Range
@ File number: A A QRELESEE
E 67006 50mA - 6.3 ]
e Battery chargers e Power supplies
c@ File number: 50mA - 6.3A * Consumer Electronics * Industrial controllers
E 67006
@ JET1896-31007-1002 1A -BA Electrical Characteristics
JET

% of Ampere

Rating OpeningTime

200% 60 Seconds, Max.

Electrical Characteristics

Voltage Power Melting Agency Approvals
Drop Dissipation Integral
1.0 x IN 1.0 x IN 10 x IN
max. (mV) max. (mW) max. (A?%s)
1600 85 0.0001

Rated Voltage

Current Faifing Breaking Capacity

0050 50mA 125V

X X
0063 63mA 125V 1300 85 0.00013 x x
0080 80mA 125V 1200 100 0.0002 x X
0100 100mA | 125V 1100 110 0.0013 x x
0125 125mA | 125V 1350 160 0.0019 x X
0160 160mA | 125V 1000 150 0.0037 x x
0200 | 200mA | 125V 950 210 0.0075 x x
0250 | 250mA | 126V 900 225 0.013 x x
0315 | 315mA | 126V 800 255 0.026 x X
0400 | 400mA | 125V 230 95 0.015 x X
0500 | BOOMA | 125V 1008 2R VA 220 110 0.025 X X
0630 | 630mA | 125V oo o = 1.0 210 135 0.045 X x
0800 | 800mA | 125V 200 160 0.068 x X
1100 1.00A 125V 190 190 0.13 x x x
1125 1.25A 125V 180 225 0.2 x X x
1160 1.60A 125V 170 275 0.39 x x x
1200 2.00A 125V 160 450 0.53 x x x
1250 2.50A 125V 150 375 11 x X X
1315 3.15A 125V 140 445 1.9 x X x
1400 4.00A 125V 130 520 3.2 x x x
1500 5.00A 125V 120 600 6.1 x x x
1630 6.30A 125V 115 850 9.7 x x

Note: 1.00 means the number one with two decimal places. 1,000 means the number one thousand.
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Temperature Rerating Curve

Average Time Current Curves
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Soldering Parameters - Wave Soldering
0 Recommended Process Parameters:
- 280
§ :: Wave Parameter Lead-Free Recommendation
2 Preheat:
5 2o (Depends on Flux Activation Temperature) | (Typical Industry Recommendation)
8 ™ Temperature Minimum: 100° C
S 160
2 e Temperature Maximum: 150° C
2 Preheat Time: 60-180 seconds
= 100
S w Solder PotTemperature: 260° C Maximum
g :: Solder Dwell Time: 2-5 seconds
3
g 20 |
T I IR B B S A e e o él — Recommended Hand-Solder Parameters:
Time {Seconds) l Solder Iron Temperature: 350° C +/- 5°C
Preheat Time — — Cooling Time L Heating Tlme 5 SeCOndS max
Dwell Time ) )
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Note: These devices are not recommended for IR or

Convection Reflow process.
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Product racteristics

Base/Cap: Brown Thermoplastic Operating Temperature | -40°C to +85°C (consider de-rating)

Materials Polyamide PA 6.6, UL 94 V-0
Round Pins: Copper, Tin-plated

Lead Pull Strength | 10 N (IEC 60068-2-21)

-40°C to +85°C/21 days
(EN 60068-1,-2-1,-2-2,-2-78)
+10 °C to +60 °C

Climatic Category

. 260°C, < 3s. (Wave) Are RH < 75% vyearly average, without

Solderability 350°C. < 1s. (Soldering Iron) Stock Conditions ge\(;/, maximum value for 30 days-
5%

Soldering Heat 260°C, 10s. (IEC 60068-2-20) ;

Resistance 350°C. 3s. (Soldering Iron) 24 cycles at 15 min. each

(EN 60068-2-6)
10 - 60 Hz at 0.75 mm amplitude
60 - 2000 Hz at 10 g acceleration

8,5 max4 395 xxxx 0000

Vibration Resistance

Series

1

1

!

1

1

i Amp Code
“' Refer to Amp Code column of

H Electrical Characteristics Table

1

1

Packaging Code

max. 8

L
_-Fh-

(=)
.b)-
0,5 min

— 0000 Tape/Ammopack (1,400 pcs.)
5 08I b 0440 Short Leads - Bulk (1,400 pcs.)
Holes in PCB

Long Leads (L=18.8mm)
Short Leads (L=4.3mm)

Packaging

Quantity &

Packaging Option Packaging Specification Quantity Packaging Code Taping Width
395 Series
Tape & Ammopack N/A 1,400 0000 N/A
Short Leads N/A 1,400 0440 N/A
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@ 396 Series, TE5®, Time-Lag Fuse c@

Description

The 396 Series are TES®, time-Lag type, 125V rated, fuses,
designed in accordance to UL 248-14.

e |ead-free e |ow internal resistance
e Reduced PCB space e Shock safe casing

requirements

e Vibration resistant
e Direct solderable or

! . e Halogen free
plug-in versions

e Available from 50mA

¢ Internationally
Agency Approvals t0 6.3A
e approved
Agency Agency File Number Ampere Range
e numb 5OMA - 6.3A pp
c@ F|IE g%notéer: 50mA - 6.3A e Battery chargers ® Power supplies
e Consumer Electronics e |ndustrial controllers
% JET1896-31007-1002 1A -BA

Electrical Characteristics

% of Ampere
Rating

200% I 60 Seconds, Max.

n
lg
Ly
o
77
)
]
™

Opening Time

Electrical Characteristics

Voltage Power Melting Agency Approvals
Rated Drop Dissipation Integral

Breaking Capacity

Current 1.0x 1 1.0 x| 10 x 1

max. (mV) min. (A%s)

0050 50mA 125V 900 45 0.0056 X x
0063 63mA 125V 800 50 0.009 x X
0080 80mA 125V 700 55 0.014 x x
0100 100mA 125V 600 60 0.025 x x
0125 125mA 125V 550 70 0.044 x x
0160 160mA 125V 480 80 0.058 x x
0200 | 200mA 125V 390 80 0.1 x x
0250 | 250mA 125V 350 90 0.17 x x
0315 315mA 125V 300 95 0.26 x X
0400 | 400mA 125V 250 100 0.32 x x
0500 500mA 125V 10O 2o VAC 220 110 0.58 X X
0630 | 630mA 125V s 1 210 135 0.75 x x
0800 | 80OmMA 125V 160 130 0.98 x x
1100 1.00A 125V 155 155 2.2 x x x
1125 1.25A 125V 145 185 3.8 x x X
1160 1.60A 125V 130 210 5.2 x x x
1200 2.00A 125V 125 250 75 x x x
1250 2.50A 125V 120 300 1 x x x
1315 3.15A 125V 110 350 22 x x x
1400 4.00A 125V 110 400 27 x x x
1500 5.00A 125V 95 475 59 x x x
1630 6.30A 125V 95 570 100 x x

Note: 1.00 means the number one with two decimal places. 1,000 means the number one thousand.
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

Recommended Process Parameters:
= 280
é :‘" Wave Parameter Lead-Free Recommendation
40
2 Preheat:
5§ a0 (Depends on Flux Activation Temperature) | (Typical Industry Recommendation)
g Temperature Minimum: 100° C
S 160
I Temperature Maximum: 150° C
% 120 Preheat Time: 60-180 seconds
= 100
S s Solder PotTemperature: 260° C Maximum
& Solder Dwell Time: 2-5 seconds
o

s o d
° 2 & 9

40
50
60
70
80
920

100.
110.
120.
130.
L0
150.
160.
170.
180.
190.
200.
210
220.
230.
240

Recommended Hand-Solder Parameters:

Time (Seconds)

Temperature (°C)
88

Preheat Time — k— Cooling Time

Dwell Time

Solder Iron Temperature: 350° C +/- 5°C
Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product racteristics

Base/Cap: Brown Thermoplastic
Materials Polyamide PA 6.6, UL 94 V-0
Round Pins: Copper, Tin-plated

Lead Pull Strength 10 N (IEC 60068-2-21)
260°C, < 3s. (Wave)

Operating Temperature | -40°C to +85°C (consider de-rating)

-40°C to +85°C/21 days

(EN 60068-1,-2-1,-2-2,-2-78)

+10 °C to +60 °C

RH < 75% vyearly average, without

Climatic Category

Solderability 350°C, < 1s. (Soldering Iron) Fis el dew, maximum value for 30 days-
95%

Soldering Heat 260°C, 10s. (IEC 60068-2-20) :

Resistance 350°C, 3s. (Soldering Iron) 24 cycles at 15 min. each

(IEC 60068-2-6)
10 - 60 Hz at 0.75 mm amplitude
60 - 2000 Hz at 10 g acceleration

Vibration Resistance

0'6. Electrical Characteristics Table

85 max4 396 xxxx 0000
7
o |
P ! Series
g !
! Amp Code
o
p= Refer to Amp Code column of
. v Sl
1 1 g
I

Packaging Code
— 0000 Tape/Ammopack (1,400 pcs.) (/]
508, < 0440 Short Leads - Bulk (1,400 pcs.) .G_D
— F-
("]
n
Holes in PCB ©
Long Leads (L=18.8mm) o
Short Leads (L=4.3mm) (7]

Packaging

Packaging Option Packaging Specification Quantity Pa?kuaa;;?g;ycgéde Taping Width
396 Series
Tape & Ammopack N/A 1,400 0000 N/A
Short Leads N/A 1,400 0440 N/A
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@ 397 Series, TE5®, Transient Tolerant Fuse c@

Description

The 397 Series are TE5S®, time-Lag type, 125V rated fuses,
designed in accordance to UL248-14.

e Surge Proof for e Vibration resistant

telecom applications e Halogen free

e Reduced PCB space

; e RoHS compliant and
requirements

Lead-free
* Direct solderable or ¢ Available from 350mA
plug-in versions t0 1.5A
QUEICVERRIoED e Shock safe casing

Agency Agency File Number Ampere Range
File No.: E67006 350mA - 1.5A Applications
. e Battery chargers e Power supplies
c@ File No.: E67006 350mA - 1.5A y charg PP
e Consumer Electronics e |ndustrial controllers

Electrical Characteristics

% of Ampere

Rating OpeningTime
200% 60 Seconds, Min.
570% 80 ms. Min.; 2 Sec. Max.
1700% 200 s., Max.

Electrical Characteristics

. Surge Amplitude Agency
Voltage Power Melting (A) Approvals

Rated
Current

Drop Dissipation Integral
1.0 x | 1.0 x 1, 10 x 1
max. (mV) | max. (mW) [ min. (A%s)

Breaking Capacity

0350 350 mA 125V 400 140 0.38 25 15 29 X X
0500 500 mA 125V 340 170 0.79 30 17 38 X X
0800 | 800 mA | 125V 50@ O/_égva\;AC 300 240 2.4 60 | 31 50 X X
1100 | 1.00A | 125V cos @ = 1.0 240 240 3.5 78 | 40 | 65 X X
1125 1.25A 125V 200 250 5 100 50 67 X X
1150 1.50 A 125V 190 285 8.5 155 78 67 X X
TFCC 47 Part 68:  Minimum pulse load quantity is 2 pulses at a test generator output of 800 V and 10x560 ps waveform.
ITU-T K.20: Minimum pulse load quantity is 30 pulses at a test generator output of 1000V, 67 A and 10x700 ps waveform.

Bellcore GR-1089: Minimum pulse load quantity is 50 pulses at a test generator output of 1000 V and 10x1000 ps.

Note: 1.00 means the number one with two decimal places. 1,000 means the number one thousand.
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Temperature Rerating Curve

Average Time Current Curves
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Soldering Parameters - Wave Soldering
300
- 20 Recommended Process Parameters:
§ 260
G 240 Wave Parameter Lead-Free Recommendation
[0}
3
2™ Preheat:
2 e (Depends on Flux Activation Temperature) | (Typical Industry Recommendation)
o 180
< e Temperature Minimum: 100° C
E o Temperature Maximum: 150° C
3 :: Preheat Time: 60-180 seconds
o = Solder PotTemperature: 260° C Maximum
© 60
2 w Solder Dwell Time: 2-5 seconds
% 2
T ' fidsssissicseld:sz:cz: ¢ ¢ glg ! Recommended Hand-Solder Parameters:
Time (Seconds) 1
Pe— [ —— 1 Solder Iron Temperature: 350° C +/- 5°C
Dwell Time

Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product racteristics

Base/Cap: Brown Thermoplastic

Materials Polyamide PA 6.6, UL 94V-0

Round Pins: Copper, Tin-plated ) ) -40°C to +85°C/21 days
ElauciCateq oy (EN 60068-1,-2-1,-2-2,-78)

Lead Pull Strength | 10 N (EN 60068-2-21)

+10°C to +60 °C RH,

ili 260°C, < 3s. (Wave) Stock Conditions < 75% vyearly average, without dew,
e 350°C, < 1s. (Soldering Iron) r_naxinon}/m v;/Iue forQSé days-95% '

Soldering Heat 260°C, 10s. (IEC 60068-2-20) 24 cycles at 15 min. each
Resistance 350°C, 3s. (Soldering Iron) (EN 60068-6)

VL1 I (R e 10- 60 Hz at 0.75 mm amplitude
60 - 2000 Hz at 10 g acceleration

Operating Temperature | -40°C to +85°C (consider de-rating)

52 axd 397 xxxx 0000
i
© i
5 | Series
1
8 i Amp Code
el A&l 1A Refer to Amp Code column of
- \ ! UEI Electrical Characteristics Table
1
(e}
1

! Packaging Code
0000 Tape/Ammopack (1,400 pcs.)
0440 Short Leads - Bulk (1,400 pcs.)

Dimensions (mm)
Holes in PCB
Long Leads (L=18.8 mm)
Short Leads (L=4.3 mm)

Quantity &

Packaging

Packaging Option Packaging Specification Quantity Packaging Code Taping Width
397 Series
Tape & Ammopack N/A 1,400 0000 N/A
Short Leads N/A 1,400 0440 N/A
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@ 398 Series, TE5®, Modul Protector® Fuse c“us
The 398 Series are TE5® short circuit protector, medium
b4 time-Lag type, 65V rated fuses.
e ) |
4 e Reduced PCB space e Flame resistant
¥ requirements encapsulated casing
- e Highly defined cut-off e Available from 125mA
times to 4A
e | ow internal resistance e Halogen free

e lIrreversible physical
Agency Approvals separation

Agency File Number Ampere Range

Applications
c“ us E67006 IS~ e Miscroprocessor protection

Electrical Characteristics

% of Ampere
Rating

300 10 Seconds, Max.

Opening Time

(/]
lg
-
()
\n
(o0]
(2]
(1)

Electrical Characteristics

Cold Power Melting
_ . . . Approvals
Amp Code Rated Marking Voltage Breaking Capacity Resistance | Disspation Integral
Current Code* Rating 0.1 x I typ. 1.0 x| 10 x |, typ.

(mQ) max. (mW) (A%s)
0125 125mA MP13 65V 900 50 0.0093 X
0250 250mA MP25 65V 355 50 0.045 X
0315 315mA MP32 65V 260 60 0.081 X
0400 400mA MP40 65V 186 75 0.18 X
0500 500mA MP50 65V 155 90 0.2 X
0630 630mA MP63 65V 115 120 0.37 X
0800 800mA MP80 65V 50A /65 VAC/DC 85 140 0.64 X
1100 1.00A MP100 65V 50-60 Hz cose=1.0 65 170 1.1 X
1125 1.25A MP125 65V 48 210 2.3 X
1160 1.60A MP160 65V 34 320 4.5 X
1200 2.00A MP200 65V 26 425 7.8 X
1250 2.50A MP250 65V 21 550 13 X
1315 3.15A MP315 65V 16 650 23 X
1400 4.00A MP400 65V 12 1000 40 X

* Physical Marking on top of the device
Note: 1.00 means the number one with two decimal places. 1,000 means the number one thousand.
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering
300
o Recommended Process Parameters:
§ 260
5 20 Wave Parameter Lead-Free Recommendation
(o)
o
. Preheat:
g™ (Depends on Flux Activation Temperature) | (Typical Industry Recommendation)
o 180
< Temperature Minimum: 100° C
B Temperature Maximum: 150° C
3 :: Preheat Time: 60-180 seconds
o = Solder PotTemperature: 260° C Maximum
o 60
) Solder Dwell Time: 2-5 seconds
ﬂé_ 20
@
C i i dssécisiciildsEeEzzE 5|§ 2 Recommended Hand-Solder Parameters:
Time (Seconds) 1
1 Solder Iron Temperature: 350° C +/- 5°C
Preheat Time —l — Cooling Time i i
Dwell Time Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product racteristics

Base/Cap: Brown Thermoplastic
Materials Polyamide PA 6.6, UL 94V-0
Round Pins: Copper, Tin-plated ) ) -40°C to +85°C/21 days
Climatic Category (EN 60068-1,2-1,-2-2,-78)
Lead Pull Strength 10N (EN 60068-2-21) e
+10°C to +60°C RH,

- 260°C, < 3s. (Wave) Stock Conditions < 75% yearly average, without dew,
Solderability 350°C, < 1s. (Soldering Iron) Eﬁaxir:u}/m vglue forgsé days-95% '

Soldering Heat 260°C, 10s. (IEC 60068-2-20) 24 cycles at 15 min. each
Resistance 350°C, 3s. (Soldering Iron) (EN 60068-6)

et ek R 10 - 60 Hz at 0.75 mm amplitude
60 - 2000 Hz at 10 g acceleration

8,5 max.4 398 xxxx 000

Operating Temperature | -40°C to +85°C (consider de-rating)

| Q
1
(==} 1 .
< i Series
S |
1
T T o -
=f 15[ Amp. Code
2 006 E Refer to Amp Code column of
- | 2_ Electrical Characteristic Table
1
1

Packaging Code
000 Tape/Ammopack (1,400 pcs.)

(2]
S
+0,1

:

Holes in PCB
Dimensions (mm)

(/]
lg
-
()
\n
(o0]
(2]
(1)

Packaging

Quantity &

Packaging Option Packaging Specification Quantity Packaging Code Reel Size
398 Series
Tape & Ammopack N/A 1,400 | 000 | N/A
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Description

The 399 Series are TE5®, time-Lag type, 65V rated
fuses. For Short Circuit Protection of Sensitive Electronic
Components and Assemblies.

e Reduced PCB space e Flame resistant
requirements encapsulated casing

@ 399 series, TES5®, Inrush Protector Fuse c“us
e Highly defined cut-off * Halogen free
times e Available from 125mA

~
el i .
- s
e |ow internal resistance to 4A

Agency Approvals ® lrreversible physical

separation
Agency File Number Ampere Range
S\ us E67006 126mA - 4A Applications
e |C Chip Protection

% of Ampere

Electrical Characteristics

Rating Opening Time

300 | 20 Seconds, Max.

n
lg
Ly
o
77
)
]
™

Electrical Characteristics

Cold Power Melting Agency
Rated Marking . . Resistance | Disspation Integral aRRieyds
EC e S et Code* Breaking Capacity 0.1 x 1 1.0 x1, 10 x 1,
typ. (mQ) max. (mW) | typ. (A%s)
0125 1256 mA IP13 65V 1600 125 0.13 X
0160 160 mA P16 65V 1100 140 0.2 X
0200 200 mA IP20 65V 775 155 0.29 X
0250 250 mA IP25 65V 550 170 0.42 X
0315 315 mA P32 65V 330 190 0.62 X
0400 400 mA IP40 65V 265 220 0.92 X
0500 500 mA IP50 65V 190 240 1.4 X
0630 630 mA IP63 65V 50A /65 VAC/DC 130 265 2 X
0800 800 mA IP80 65V 50-60 Hz cosp=1.0 92 300 3 X
1100 1.00 A IP100 65V 65 330 4.3 X
1125 125 A 1P125 65V 47 370 6.5 X
1160 1.60 A IP160 65V 33 420 9.8 X
1200 2.00 A IP200 65V 23 460 14 X
1250 2.50 A IP250 65V 17 520 20 X
1315 3.15A IP315 65V 13 580 40 X
1400 4.00 A IP400 65V 10 650 75 X

* Physical Marking on top of the device
Note: 1.00 means the number one with two decimal places. 1,000 means the number one thousand.
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

Recommended Process Parameters:

240 Wave Parameter Lead-Free Recommendation
220

e

5

8

s

(0]

h=]

5

£ 00 Preheat:

% 180 (Depends on Flux Activation Temperature)  (Typical Industry Recommendation)
o

S 160 Temperature Minimum: 100° C

e

E Temperature Maximum: 150° C

2 120 .

2 Preheat Time: 60-180 seconds
S 80 .

% " Solder PotTemperature: 260° C Maximum
5

B Solder Dwell Time: 2-5 seconds

Q

5

kS

s o d
° 2 8 {

40
50
60
70
80
90
100.
110
120
130
L0,
150.
160
170
180-
190
200.
210.
220.
230.
240.

Recommended Hand-Solder Parameters:

Time (Seconds)

N &
o 8 &
e ——

Preheat Time —] = Cooling Time

Dwell Time Solder Iron Temperature: 350° C +/- 5°C
Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product racteristics

Materials

Base/Cap: Brown Thermoplastic
Polyamide PA 6.6, UL 94V-0
Round Pins: Copper, Tin-plated

Operating Temperature

-40°C to +85°C (consider de-rating)

Lead Pull Strength

10 N (EN 60068-2-21)

Climatic Category

-40°C to +85°C/21 days
(EN 60068-1,-2-1,-2-2,-78)

Solderability

260°C, < 3s. (Wave)
350°C, < 1s. (Soldering Iron)

Stock Conditions

Soldering Heat
Resistance

260°C, 10s. (IEC 60068-2-20)
350°C, 3s. (Soldering Iron)

+10 °C to +60 °C RH,
< 75% yearly average, without dew,
maximum value for 30 days-95%

24 cycles at 15 min. each
(EN 60068-6)

VL1 I (R e 10 - 60 Hz at 0.75 mm amplitude

60 - 2000 Hz at 10 g acceleration

Part Numbering System

399 xxxx 000

Series Q

Amp. Code
Refer to Amp Code column of
Electrical Characteristic Table

8,5 max.4

max. 8

18,8
4
&
(=2
(=2}

0,5 min

Packaging Code
000 Tape/Ammopack (1,400 pcs.)

Holes in PCB

Packaging

Quantity &
Packaging Code

n
lg
Ly
o
77
)
]
™

Reel Size

Packaging Option

Packaging Specification

399 Series
Tape & Ammopack

N/A 1,400 | 000 | N/A
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251/253 Series, PICO® I, Very Fast-Acting Fuse “ @ TUV QPL

Description

y extensive array of performance characteristics in a
’ y space-saving subminiature package.
&
P P

Features

/s , e \ery fast-acting e RoHS compliant
e  Small size * \Wide operating

’ The PICO® Il Very Fast-Acting Fuse is designed to meet an

.
N

e \Wide current rating temperature range

range (62mA- 15A) e | ow temperature de-
rating

&
y.
Applications
Agency Approvals Secondary protection for space constrained applications

e Flat—panel display TV e Power supply
e |LCD monitor e Audio/Video system
S B2 - U e LCD backlight inverter e Lighting system

Agency Agency File Number Ampere Range

LR 29862 62mA - 15A e Office machines e Medical equipment

@
JET 1896-31007-1001 1A-BA Electrical Characteristics

% of Ampere

TUV J02037794 500mA - 10A et Ampere Rating OpeningTime
QPL FM10 62mA - 15A 100% 1/16-15 4 Hours, Min.
1/16-7 1 Seconds, Max.
200% 10 3 Seconds, Max.
12-15 10 Seconds, Max.
Electrical Characteristics 3
-
Ordering | Ordering Vl\flax I g N%mli(rj\al Nominal VNlom Agency Approvals $
Number | Number Roa’:?nge =il Melting | 'o'age ™
(Std.) (ML) g ating esistance 2t (A2 sec) Drop 19
(V) (Ohms) (mV) Y
.062 .062 251.062 | 253.062 7.000 0.000113 1.4 X X X ;
125 125 251.125 253.125 125 1.700 0.00174 0.285 X X X [Ts)
.250 .250 | 251.250 | 253.250 125 0.665 0.0116 0.24 X X X N
375 375 | 251.375 | 253.375 125 0.395 0.0296 0.215 X X X
.500 500 | 251.500 | 253.500 125 0.280 0.0598 0.2165 X X X X
.750 750 | 251.750 | 253.750 125 0.175 0.153 0.176 X X X X
1.00 001. 251001. 253001. 125 0.128 0.256 0.194 X X X X X
125 | 1.25 | 2511.25 125 30gtarr;1t%%res 0.100 0.390 0.2 x | x | x X
150 | 015 | 251015 | 263016 | 125 | ojtageVDC | 0.0823 0.687 0.21 X X X X X
2.00 002. | 251002. | 253002. 125 0.0473 0.405 0.141 X X X X X
2.50 02.5 | 25102.5 125 |50 amperes at|  0.0360 0.721 0.132 X X X X
3.00 003. | 251003. | 253003. 125 rated voltage 0.0290 119 0.131 X X X X X
350 | 035 | 251035 125 L 0.0240 158 | 01205 | x | x | x | x
4.00 004. | 251004. | 253004. 125 0.0204 2.45 0.114 X X X X X
5.00 005. | 251005. | 253005. 125 0.0155 4.14 0.1 X X X X X
7.00 007 251007 253007 125 0.0105 10.4 0.102 X X X X
10.0 010. 251010. 253010. 125 0.00705 255 0.1 X X X X
12.0 012. 251012. 32 0.0055 45.2 0.0878 X X
15.0 015. 251015. 253015. 32 0.00446 68.8 0.071 X X X

Note: Higher ampere ratings are available. Please contact Littelfuse Technical Support or your Littelfuse products representative for assistance.
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters %\ A\
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Recommended Process Parameters: 0.05 0.1 1 10 100 1000
CURRENT IN AMPERES
Wave Parameter Lead-Free Recommendation
Preheat:
(Depends on Flux Activation Temperature) | (Typical Industry Recommendation)
Temperature Minimum: 100° C
Temperature Maximum: 150° C
Preheat Time: 60-180 seconds
Solder PotTemperature: 260° C Maximum
Solder Dwell Time: 2-5 seconds

Recommended Hand-Solder Parameters:

Solder Iron Temperature: 350° C +/- 5°C
Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product Characteristics

Materials Encapsulated, Epoxy-Coated Operating Temperature | -55°C to +125°C
Body: Pure Tin-coated Copper wire leads
- MIL-STD-202, Method 213, Test
Solderability MILSTD-202, Method 208 Shock andition | (100 G's peak for 6
MIL-STD-202, Method 211, Test Condition milliseconds)
Lead Pull Force A (will with | ial oull
(will withstand a 7Ibs. axial pull test) MIL-STD-202, Method 201 (10-55
251/253 Series is available in FM10 on Vibration Hz); Method 204, Test Condition C
FusesTo MIL SPEC | QPL for MIL-PRF-23419. To order, change (55-2000 Hz at 10 G's Peak)

251 to 253

Moisture Resistance MIL-STD-202, Method 106

Resistance to Soldering | \Withstands 60 seconds above 200°C
Heat and up to 260°C, maximum

Flammability Rating UL 94V-0

251 series
(T1 lead length) 0251 &‘&‘ —_ _B _J —_
62.7 (2.468")
o524 (2062 ___— Series
T 123)-; 3,\ ‘ 11 (280" ‘ /%gg\ [ 251 = Standard type
(1. ) ‘ 7.11 (.280") <‘>7 (. ) 253 = Military type
: — 1a [ \ . Current Rating ——
2.80 (.11") Refer to Amp Code column of
6.35 (.25") | |5.0(.197") —  MAX 6.35 (.25") Electrical Characteristics Table
t tape .
ape ' |'_: P Quantity
: — T 1A : N = 5000
Wire Diameter: P =2000
! 0:64 (025" for 0.62-10.0 amp, I M — 1000
0.81 (.032") for 12-15 amp H =100
Type of Packaging
253 series R = Reel
(T3 lead length) A = Ammo Pack
83.31 (3.28") X = Loose Pack
\‘ 38.1 ‘ 73.0 (2'874") ‘ 38.1 — Lead Length 8
(189 7.11(.2807) — (5 The default lead length for Ammo pack and -
Loose pack is now T1 for 251 series, and Q
I = EF 1a ) 1 remains T3 for 253 series, therefore: (7)]
. . 2.80 (.11") T1 =52.4mm (2.062"), 251 series only* ™
6.35 (.25") 5.0 (.197") —  MAX 6.35 (.25") Blank = 52.4mm (2.062") for 251 series* 0
tape . tape or 73mm (2.874") for 253 series** N
- — F 1a - =
* RoHS -
Wire Diameter:
1 064 (025" for 0.62-10.0 amp, I I‘{}

0.81 (.032") for 15 amp

Packaging

Quantity &

Packaging Option Packaging Specification Packaging Code
*T1: 52.4mm (2.062") Tape and Reel EIA 296
Please refer to available quantities
above in "Part Numbering System”
**T3: 73mm (2.874') Tape and Reel EIA 296

The default lead length for both ammo pack and loose pack is T1 for 251 and is T3 for 253.

Notes: * T1 dimension is defined as the length of the component between the two tapes. The full component length is 62.7mm (2.468"). T1 length is for 251 series only.
** T3 dimension is defined as the length of the component between the two tapes. The full component length is 83.3.7mm (3.28"). T3 length is for 253 series only.
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275 Series, PICO?®, Very Fast-Acting Fuse

The PICO® Very Fast-Acting Fuse is designed to meet an
extensive array of performance characteristics in a
space-saving subminiature package.

e \ery fast-acting e  RoHS compliant

e Small size ¢ Wide operating

e High current rating temperature range

(20A- 30A) ¢ Low temperature de-
rating
Agency Approvals Applications
PR —— FY—— e Power supply e Networking equipment

e PCserver e Storage system

N E10480 20A - 30A

Electrical Characteristics

% of Ampere

Rating Ampere Rating Opening Time
100% 20-30 4 Hours, Min.
200% 20-30 10 Seconds, Max.

Electrical Characteristics

Max Agency
. . Nominal Cold Nominal Approvals
Ordering Voltage Interrupting el Melting
Number Raw;wg Rating ol Pt (A2 sec)

20.0 020. 0275020. 32 00 eriseIes @ e v e 0.0031 115 X
VDC
25.0 025. 0275025. 32 0.0026 192 X
100 amperes @ rated voltage
30.0 030. 0275030. 32 VAC 0.0020 288 X

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters A\
Recommended Process Parameters: 0.001 :
) 0.05 0.1 1 10 100 1000
. CURRENT IN AMPERES
Wave Parameter Lead-Free Recommendation
Preheat:
(Depends on Flux Activation Temperature) | (Typical Industry Recommendation)
Temperature Minimum: 100° C
Temperature Maximum: 150° C
Preheat Time: 60-180 seconds
Solder PotTemperature: 260° C Maximum
Solder Dwell Time: 2-5 seconds

Recommended Hand-Solder Parameters:

Solder Iron Temperature: 350° C +/- 5°C
Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Product racteristics

Materials Transparent sleeve covered body, Operating Temperature | -55°C to +125°C
Pure Tin-coated copper wire leads
- MIL-STD-202, Method 213, Test
Solderability MILSTD-202, Method 208 Shock andition | (100 G's peak for 6
Ve T B MILSTD-202, Method 211, Test Condition milliseconds) and per method 2028
A (will withstand a 5lbs. axial pull test) (78G's peak for 11 milliseconds)
MIL-STD-202, Method 201 (10-55
Vibration Hz); Method 204, Test Condition D
(Vibrations of 10-2000 cps at 20 G's)
Moisture Resistance MIL-STD-202, Method 106

275 000 Series 0275 xxxx 1

B B Series J

275

C Current Rating

Refer to Amp Code column of
Electrical Characteristics Table

of

Transparent /
Insulating Sleeve Quantity

M = 1000
V=5

Amperage| Dimensions in mm (inches) Type of Packaging
R = Reel
A 2 < 2. X = Loose Pack
787 | 2778 | 3.38 1.016
(:31") | (1.094") | (.133") | (.040")

20-30

Lead Length

T1 =52.4mm (2.062")
Blank = For Loose pack (MXL,VXL)

RoHS

Only RoHS parts are available for
275 Series

Packaging

Quantity &

Packaging Option Packaging Specification Packaging Code

T1: 52.4mm (2.062") Tape and Reel EIA 296 Please refer to avallab!e quantltlea above in “Part
Numbering System

The default lead length for loose pack is T1.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
© 2009 Littelfuse, Inc. 205 275 Series
Specifications are subject to change without notice.
Please refer to www.littelfuse.com/series/275.html
for current information.



w4 Littelfuse

Expertise Applied | Answers Delivered

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
© 2009 Littelfuse, Inc.
206 '

Specifications are subject to change without notice.



P Littelfuse

Expertise Applied | Answers Delivered

Axial Lead & Cartridge Fuses
PICO® Il > Very Fast-Acting > 263 Series

263 Series, PIco® Il 250 Volt, Very Fast-Acting Fuse

N @

Agency Agency File Number Ampere Range
N E10480 62mA - 5A
JET 1896-31007-1001 1A-BA
@. LR 29862 125mA - 5A

Electrical Characteristics

0.125 125 250
0.250 .250 250
0.375 .375 250
0.500 .5600 250
0.750 .750 250
1.00 001. 250
1.50 01.5 250
2.00 002. 250
2.50 02.5 250
3.00 003. 250
3.50 03.5 250
4.00 004. 250
5.00 0065. 250

Interrupting

Rating

50 amperes
at 250 VAC

PSE: 100
amperes
at 125 VAC.

Description

The PICO® Il 263 Series Fuse is a specially designed
axial leaded fuse that achieves a 250V rating in a small

package.

e 250V rating

e \Very fast-acting

e  Small

size

e Wide range of current
rating available (62mA to

BA)

¢ RoHS compliant
e Wide operating
temperature range

Low temperature
de-rating

Applications

¢ Lighting system

e Power supply
e LCD/PDPTV
e LCD monitor

Electrical Characteristics

e Office automation
machines

e Audio/Video system
* Medical equipment

% of Ampere

Rating OpeningTime
100% 4 Hours, Min.
200% 1 Second, Max.
300% 0.1 Second, Max.

Nominal Cold [ Nominal
Resistance Melting

(Ohms)

I’t (A%sec)

Nom

Voltage Drop

(%

Agency Approvals

0.000192 X

1.75 0.00251 0.3 X X
0.715 0.0165 0.235 X X
0.391 0.0444 0.195 X X
0.252 0.1125 0.17 X X
0.150 0.0411 0.176 X X
0.105 0.087 0.165 X X X
0.0635 0.398 0.148 X X X
0.0444 0.74 0.137 X X X
0.0340 1.197 0.128 X X X
0.0274 1.77 0.1225 X X X
0.0224 2.33 0.1175 X X X
0.0193 3.08 0.1125 X X X
0.0145 5.55 0.1065 X X X

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Temperature Rerating Curve

Average Time Current Curves
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Note:

1. Derating depicted in this curve is in addition to the standard derating of 25% for

continuous operation.

Soldering Parameters

Recommended Process Parameters:

Wave Parameter

Lead-Free Recommendation

Preheat:
(Depends on Flux Activation Temperature)

(Typical Industry Recommendation)

Temperature Minimum:

100° C

Temperature Maximum:

150° C

Preheat Time:

60-180 seconds

Solder PotTemperature:

260° C Maximum

Solder Dwell Time:

2-5 seconds

Recommended Hand-Solder Parameters:

Solder Iron Temperature: 350° C +/- 5°C
Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or

Convection Reflow process.

263 Series
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Axial Lead & Cartridge Fuses
PICO® Il > Very Fast-Acting > 263 Series

Product racteristics

Encapsulated, Epoxy-Coated
Body: Solder Coated Copper Leads.

MILSTD-202, Method 201 (10-55
Hz); MIL-STD-202, Method 204, Test

Materials RoHS compliant
Product: Pure Tin—coated Copper wire
leads

Solderability MIL-STD-202. Method 208.

Vibration Condition C (55-2000 Hz at 10 G's
Peak)
Salt Spray MILSTD-202, Method 101,

Test Condition B (48 hrs.)

Product Marking

Body marking, current rating and logo

Insulation Resistance

MIL-STD-202, Method 302,
Test Condition A (10,000 ohms

: (After Opening): minimum at 100 volts)
_(I?peratlng —55°C to +125°C Resistance to Soldering | MIL-STD-202, Method 210,
emperature Heat Test Condition C (10 sec. at 260°C)
Shook MIL-STD-202, Method 213, Test Condition Thermal Shock MIL-STD-202, Method 107 Test

Condition B (-55°C to 125°C)
MIL-STD-202, Method 106

MIL-STD-202, Method 211,
Test Condition A (will withstand 7 Ib.
axial pull test)

Part Numbering System

| (100 G's peak for 6 milliseconds)

Moisture Resistance

Lead Pull Force

62.7 (2.468") 0263 xxxx W 1L
2778 524 (2.0627) 27.78 TTTT
P— (1.094")—~ 7.11(.280") {~—(1.094") I—
0,64 (075" ‘ + 3.94 (.16") Series
.64 (.025") IF 31/2A MAX )
’ — T 250 V } ! Current Rating
. " — . Refer to Amp Code column of
6.35 (.25 5.0 (.197 6.35 (.25
ta::)e ) ( ) ta:)e ) Electrical Characteristics Table
IF 31/2A .
ril—'f_—/@ qua\l/nﬂ;g
= 3000
o M = 1000
H =100
Type of Packaging
R = Reel
A = Ammo Pack
X = Loose Pack
Lead Length
T1:52.4mm (2.062")*
RoHS
Packaging

Quantity &
Packaging Code

Packaging Option

Packaging Specification Quantity

T1: 52.4mm (2.062")
Tape and Reel

Please refer to available quantities

EIA 296 above in “Part Numbering System”

Notes: * T1 dimension is defined as the length of the component between the two tapes. The full component length is 62.7mm (2.468").
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HF 471 Series, PIco® II, Time-Lag Fuse A &

Description

The 471 Series PICO® Il Time-Lag Fuse is designed for
’ 7, applications that require moderate in—rush withstand
/ , and is in a space-saving subminiature package.
F //

S
~
\

e Moderate in—rush e RoHS compliant

withstand e Halogen-free available

e Small size e Wide operating

e Wide range of current temperature range
ratings available

.
Y.
* Low temperature
Agency Approvals (500mA to bA) de-rating

Agency Agency File Number Ampere Range

Applications

E10480 500mA - 5A e Flat-panel display TV e Medical equipment

LR 29862 500mA - 2.5A e LCD monitor e |ndustrial equipment

NN
@
JET 1896-31007-1001 1A - BA

e |ighting system

Electrical Characteristics

% of Ampere

Rating OpeningTime
100% 4 Hours, Min.
200% 120 Seconds, Max.

Electrical Characteristics

Nom Agency Approvals

Max Nominal Nominal
Voltage Interrupting Cold . Voltage
) . . Melting
Rating Rating Resistance It (A? sec) Drop
(V) (Ohms) (mV)
.500 .500 125 0.189 0.159 X X
1.00 001. 125 0.085 0.722 X X X
1.50 01.5 125 0.054 1.610 X X X
2.00 002. 125 50 amperes at 125 VAC 0.039 2.500 X X X
2.50 02.5 125 and VDC 0.030 4.390 X X X
3.00 003. 125 0.023 6.960 X X
4.00 004. 125 0.012 10.600 X X
5.00 005. 125 0.008 15.400 X X

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Temperature Rerating Curve Average Time Current Curves
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) 0.001
Soldering Parameters 0.1 1 10 100 1000
CURRENT IN AMPERES
Recommended Process Parameters:

Wave Parameter Lead-Free Recommendation
Preheat:
(Depends on Flux Activation Temperature) | (Typical Industry Recommendation)
Temperature Minimum: 100° C
Temperature Maximum: 150° C
Preheat Time: 60-180 seconds
Solder PotTemperature: 260° C Maximum
Solder Dwell Time: 2-5 seconds

Recommended Hand-Solder Parameters:

Solder Iron Temperature: 350° C +/- 5°C
Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
471 Series 212 © 2009 Littelfuse, Inc.
Specifications are subject to change without notice.
Please refer to www.littelfuse.com/series/471.html for current information.



% Littelfuse Axial Lead & Cartridge Fuses
PICO® Il > Time-Lag > 471 Series

Expertise Applied | Answers Delivered

Product racteristics

Encapsulated, Epoxy-Coated Body; Operating Temperature | -55°C to +125°C
Materials Solder Coated Copper wire leads;
RoHS compliant Product: Pure Tin-coated MIL-STD-202, Method 213, Test
Copper wire leads Shock Condition | (100 G's peak for 6
Flammability UL o4V milliseconds)
Rating ) MIL-STD-202, Method 201 (10-55
Vibration Hz); Method 204, Test Condition C
Solderability MIL-STD-202, Method 208 (55-2000 Hz at 10 G's Peak)
Lead Pull Force l\/III_—STD—_202, Method 211, Test Condition Moisture Resistance MIL-STD-202, Method 106
A (will withstand a 7 Ibs. axial pull test) . . -
Resistance to Soldering | \Withstands 60 seconds above
Heat 200°C and up to 260°C, maximum
471 Series (RoHS Version) Markings 0471 xxxx NR T1
62.7 (2.468") —r— —— ——
“W 52.4 (2.062")*W
P— O 7.11(.280") —~| 41.3)534") —— Series ————
‘ + 2.8(.110") eries
0.64(.025") MAX -
; S 1A [F \ ) Current Rating ———
535257 | |5.0 (197 il ] 6.35 (257 Refer to Amp Code column of
“tape ’ m “tape Electrical Characteristics Table
' T 1A ) Quantity
— " — N = 5000
P = 2000
471 Series (RoHS and Halogen-free Version) Markings Type of Packaging
62.7 (2.468") R = Reel
\\‘727_78 | 52.4 (2.062")*4>‘ 77— A = Ammo Pack
(1.094") 7.11 (.280") (1.094") Lead Length
0.64 (.025"); ‘ + 2fjl\/(l',&;(o ) T1:52.4mm (2.062")*
— F 1A
6.35(.25") | |5.0( 197": — 6.35 (.25") Option Codes
-ta:)‘e ! o “tape L =RoHS
|t T 1A . HF = RoHS and Halogen-free
\ \

Packaging

Quantity &

Packaging Option Packaging Specification Packaging Code

Please refer to available quantities

UL B2 A (Z/0EZ ) efzie 2l el above in "Part Numbering System”

EIA 296

Notes: * T1 dimension is defined as the length of the component between the two tapes. The full component length is 62.7mm (2.468").
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472 Series, Pico® Il, Time-Lag Fuse

Description

‘!

designed for applications that require moderate in-rush

’ The 472 Series PICO® Il, 125V rated time-Lag fuse is
/ , y withstand and is in a space-saving subminature package.
F //

Features

S
~
\

* Moderate in-rush e RoHS compliant

o .

Vv, withstand e \Wide operating
e Small size temperature range
¢ \Wide range of current * |ow temperature

ratings available de-rating
Agency Approvals (500mA to 5A)

Agency Agency File Number Ampere Range Applications

“ ‘ - ‘ I— e Flat—panel display TV e Power Supply
e Lighting e Audio/Video

Equipment

e Game Console

Electrical Characteristics

% of Ampere

Rating Opening Time
100% 4 Hours, Min.
200% 120 Seconds, Max.

Electrical Characteristics

Ampere Rating ax Interrupting ominat ~.0 Nominal Melting Approvals

Voltage Rating Resistance 2t (A? sec)

(A) V) Rating (Ohms)

.500 .500 125 0.174 0.1927 X
1.00 001. 125 0.078 0.9384 X
1.50 01.5 125 0.039 2.4081 X

50 amperes at

2.00 002. 125 125 VAC and VDC 0.027 4.2363 X
2.50 02.5 125 0.0209 7.0838 X
3.00 003. 125 0.0187 9.3600 X
5.00 005. 125 0.0084 45.9000 X

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Temperature Rerating Curve

Average Time Current Curves

Lead-Free Recommendation
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Soldering Parameters 0.001
0.1 1 10 100 1000
CURRENT IN AMPERES
Recommended Process Parameters:

Preheat:
(Depends on Flux Activation Temperature)

Temperature Minimum:

(Typical Industry Recommendation)

100° C

Temperature Maximum:

150° C

Preheat Time:

60-180 seconds

Solder Pot Temperature:

260° C Maximum

Solder Dwell Time:

2-5 seconds

Recommended Hand-Solder Parameters:

Solder Iron Temperature: 350° C +/- 5°C
Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or

Convection Reflow process.

472 Series

216

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

© 2009 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to www.littelfuse.com/series/472.html for current information.



% Littelfuse Axial Lead & Cartridge Fuses
PICO® Il > Time-Lag > 472 Series

Expertise Applied | Answers Delivered

Product racteristics

Body: Ceramic Operating
Material Leads: Tin-coated Copper Temperature
Encapsulated: Epoxy-Coated Body

-55°C to +125°C with proper de-rating

MILSTD-202, Method 213, Test Condition |

Thermal Shock

Product Marking _Elf?tciixqzeB[zgdﬂlj_gg)o, Current Rating, (100 G's peak for 6 milliseconds)
MILSTD-202, Method 201 (10-55 Hz); Method
Solderability MIL-STD-202, Method 208 Vibration §O4I,<;Fest Condition C (565-2000 Hz at 10 G's
ea

MILSTD-202, Method 211, Test Condition
A (will Withstand a 7Ibs. Axial pull test)

Lead Pull Force

62.7 (2.468") 0472 xxxx N 1L
775524 (2062 —————-— —_—_
27.78 2778 T——
P— (1.094"—+ 7.11(.280") [=—(1.094") .
0.64 (025", ‘ + 2.80 (.117) Series
L — 1A [F \ ) .
T Current Rating
" — " Refer to Amp Code column of
3 .25" 5.0 (.197 6.35 (.25
6 32,;; ) ( ) ta:ae ) Electrical Characteristics Table

f — | T 2A ] Quantity
N = 5000

— 472 series markings D M = 1000

Coating Diameter (max): 0.5A-3.0A: 2.80mm Type of Packaging
5.0A: 2.90mm R = Reel

A = Ammo Pack
X = Loose Pack

Lead Length
T1: 52.4mm (2.062")*

RoHS

Packaging

Quantity &
Packaging Code

Packaging Option Packaging Specification Quantity

*T1:52.4mm (2.062")
Tape and Reel

Refer to the tables in

EIA 296 Part Numbering System above

Notes: * T1 dimension is defined as the length of the component between the two tapes. The full component length is 62.7mm (2.468").
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473 Series, Pico® 1, sio-Blo® Fuse A &
The PICO® || Slo-Blo® Fuse combines time-delay
’ 7, performance characteristics with the proven reliability of
/. , a PICO® Fuse.
>/
' %
7
¢ Enhanced inrush e  RoHS compliant
o .
Y, withstand e \Wide operating
g e Small size temperature range
e Wide range of current e Low temperature
ratings (3756mA - 7A) de-rating)
Agency Approvals

Applications

Agency Agency File Number Ampere Range
¢ Flat—panel Display TV e Medical equipment

E10480 SN e LCD monitor ¢ |Industrial equipment

LR 29862 375mA - 7A e Lighting system

@
JET 1896-31007-1001 1A -BA Electrical Characteristics

% of Ampere

Rating Opening Time

100% 4 Hours, Min.

200% 1 Sec., Min.; 60 Sec., Max.
300% 0.2 Sec., Min.; 3 Sec., Max.
800% 0.02 Sec., Min.; 0.1 Sec., Max.

Electrical Characteristics

Agency Approvals

Max

Voltage Interrupting Ngmi_nal Cold Nom?nal Nom
Rating Rating esistance quItlng Voltage Drop
) (Ohms) 1%t (A2sec) (mV)

0.375 .375 125 1.7400 0.085 0.840 X X
0.500 .500 125 1.1300 0.210 0.775 X X
0.750 .750 125 0.4600 0.760 0.429 X X
1.00 001. 125 0.2670 2.010 0.353 X X X
1.50 01.5 125 0.1160 3.940 0.208 X X X
2.00 002. 125 0.0712 7.600 0.180 X X X
206 | 225 125__| 20 amperes at 125VDC/™5 o630 9.280 0.164 X X X
2.50 02.5 125 0.0520 13.00 0.153 X X X
3.00 003. 125 0.0380 21.00 0.140 X X X
3.560 03.5 125 0.0240 26.80 0.094 X X X
4.00 004. 125 0.0194 35.00 0.086 X X X
5.00 005. 125 0.0133 54.80 0.074 X X X
7.00 007. 125 0.0092 105.00 0.070 X X
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters \&
0.01
. 0.1 1 10 100 1000
Recommended Process Parameters: CURRENT IN AMPERES
Wave Parameter Lead-Free Recommendation
Preheat:
(Depends on Flux Activation Temperature) | (Typical Industry Recommendation)
Temperature Minimum: 100° C
Temperature Maximum: 150° C
Preheat Time:

60-180 seconds
Solder PotTemperature: 260° C Maximum
Solder Dwell Time:

2-5 seconds

Recommended Hand-Solder Parameters:

Solder Iron Temperature: 350° C +/- 5°C
Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product racteristics

Encapsulated, Epoxy-Coated Body; MIL-STD-202, Method 201 (10-55
Materials Solder Coated Copper wire leads; Vibration Hz); MIL-STD-202, Method 204, Test
RoHS compliant Product: Pure Tin-coated Condition C (65-2000 Hz at 10 G's
Copper wire leads Peak)
Solderability MIL-STD-202, Method 208 Salt Spray MILSTD-202, Method 101, Test
Condition B
MILSTD-202, Method 211, Test Condition " "
Lead Pull Force A (will withstand 7 Ibs. axial pull test) Insulation Resistance MIL:STD-202, Method 302, (10,000
(After Opening): ohms minimum at 100 volts)
Operating _55C to +125°C - -
Temperature Resistance to Soldering | MIL:STD-202, Method 210, Test
Heat Condition C (20 sec at 260°C)
Shock MILSTD-202, Method 213, Test Condition MILSTD-202. Mothod 107 Test
| (100 G's peak for 6 milliseconds) = -20Z, Vietho! ) 188
LT LT S Condition B (-65°C to 125°C)
. . MIL-STD-202, Method 106 (90-98%
Moisture Resistance RH), Heat (65°C)

62.7 (2.468") 0473 xxxx Y _R_ 11_ 1__
\‘W 52.4 (2.062")*W’\ 1

(1.094")—+| 7.11(.280") {=—(1.094") Series
. ‘ + 3.43(.135")

0.64(.025"), F MAX Current Rating
— f 1A f ! Refer to Amp Code column of

~—— i } Electrical Characteristics Table
6.35 (.25") 5.0 (.197") 6.35 (.25")

tape tape Quantity
L = { |E 1A | Y = 4000
P = 2000

I— T M = 1000
473 series markings

Type of Packaging

R = Reel
A = Ammo Pack
X = Loose Pack

Lead Length
T1: 52.4mm (2.062")*

RoHS

Packaging

Quantity &
Packaging Code

Packaging Option Packaging Specification

Please refer to available quantities

UL B2 A (Z/0EZ [ efaie il Fiere) above in "Part Numbering System”

EIA 296

Notes: * T1 dimension is defined as the length of the component between the two tapes. The full component length is 62.7mm (2.468").
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265/266/267 Series, PICO®, Very Fast-Acting Fuse (High-Reliability) W3 (B QPL

The 265/266/267 Series are high-reliability PICO® Fuses,
that are very fast-acting, with an insulating sleeve.
These fuses provide supplemental protection in end-
use equipment to provide protection for components

or internal circuits. They are not suitable for branch or
feeder circuit use. The Military version of the 265 Series
(except 1/16 ampere rating) is available in FMO8A on
QPL for MIL-PRF-23419/8. To order, change 265 to 267

Features

e Military grade available e Available in axial and

‘l

Agency Approvals e RoHS compliant radial leaded
e Available from 62mA ¢ Available in miniature
Agency Agency File Number Ampere Range to 1bA and subminiature
formats
E10480 062mA - 156A
“ Electrical Characteristics
@ LR 29862 062mA - 10A %of Ampere | _ —
Rating mpere Rating pening Time
QPL FMO8A 062mA - 10A 100% 1/16-15 4 Hours, Min.
1/16-7 1 Second, Max.
200% 10 3 Second, Max.
15 10 Second, Max.

Electrical Characteristics

Agency Approvals

Nominal Cold
Resistance (Ohms)

Interrupting
Rating

Amp Code [Voltage Rating

N
©
A
o
©
a
19
©
N

0.062 .062 125 7.0000 X X X
0.125 125 125 2.1000 X X X
0.250 .250 125 0.7100 X X X
0.375 .375 125 0.4200 X X X
0.500 .500 125 0.2800 X X X
0.750 .750 125 0.1700 X X X
1.00 001. 125 0.1250 X X X
150 015 125 300 amperes at rated voltage V. 0.0800 X X X
2.00 002. 125 50 amperes at rated voltage V,. 0.0550 X X X
2.50 02.5 125 0.0420 X X X
3.00 003. 125 0.03515 X X X
4.00 004. 125 0.0230 X X X
5.00 005. 125 0.0140 X X X
700 007 125 0.0100 X X X
10.0 010. 125 0.00645 X X X
15.0 015. 32 0.0040 X X X
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters\

Recommended Process Parameters:

0 Wave Parameter Lead-Free Recommendation
240

°

3

8

B

(0]

g a0 | Preheat:

5 200 (Depends on Flux Activation Temperature) | (Typical Industry Recommendation)
§ 180 Temperature Minimum: 100° C

S 160 -

T e Temperature Maximum: 150° C

% 120 Preheat Time: 60-180 seconds
> 100

S w Solder PotTemperature: 280° C Maximum
g Solder Dwell Time: 2-5 seconds

g

2

< ¢ g q§

40
50
60
70
80
920
100.
110
120
130-
EL
150.
160-
170
180-
190-
200.
210.
220.
230.
240.

Recommended Hand-Solder Parameters:

N B
o 8 &
———

Time (Seconds)

et

Solder Iron Temperature: 350° C +/- 5°C
Heating Time: 5 seconds max.

Preheat Time —] = Cooling Time
Dwell Time

Note: These devices are not recommended for IR or
Convection Reflow process.
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Axial Lead & Cartridge Fuses
PICO® > Very Fast Acting > 265/266/267 Series

Produc cteristics

Body: White Thermoplastic

-55°C to +125°C

Controlled by lot number and retained on

bl Gold-Plated Copper Leads, Type Il Operating Temperature
) MIL-STD-202, Method 213, Test
Weight 32 Grams Shock Condition | (100 G's peak for 6
Solderability MIL-STD-202, Method 208 milliseconds).
MIL-STD-202, Method 201 (10-55
MIL-STD-202, Method 211, Test _ — Hz); MIL-STD-202, Method 204, Test
Condition A (will withstand a 5 lbs. axial Vibration Condition C (55-2000 Hz at 10 G's
Lead Pull Force pull test) Peak)
AQL (Electrical Characteristics): Certified MILSTD202. Mothod 101 Tost
to 1% AQL -STD-202, Metho ,
Sl Sy Condition B
Per MIL-STD-105, Inspection Level Il.
Traceability and Identification Records: Seal Test MIL-STD-202, Method 112, Test

Condition A

267 series fuses are offered with
optional solder coated leads. To order,
enter XT as the end suffix (see Part
Numbering System section)

mplin ; 1 .

Sampling file for a minimum of three years. Copies Insulation Resistance MIL-STD-202, Method 302, Test
of Lot Cert|f|cat|on_Test data available (After Opening) Condition A (1/2 Megohm minimum)
when requested with order
Special screening tests, burn-in, etc. can Thermal Shock géhg&gfgig@igf 11257:(T;$St
be supplied on special order to meet
specific requirements. For information on Moisture Resistance MILSTD-202, Method 106
higher current ratings, contact Littelfuse. -

Options 265 Series (except 1/16 ampere

Fuses To MIL SPEC

rating) is available in FMO8A on
QPL for MIL:PRF-23419/8. To order,
change 265 to 267

265 000 Series

38.1 38.1 -/ —
(1.50"), (72.231) (1.50")
| | . Series
2.36 (.093"
DI(A. ) Amp Code
— Refer to Amp Code column of
X Electrical Characteristics Table
Insulating Sleeve i . N
Quantity & Packaging Code ©
266 000 Series V = (All series) 5 quantity bulk pack Q
8.38 (.33) (Note 1 .
2:38(.33) (Note 1) Lead Option Code ©
|<' 7.1 (~28")"| Blank = (All series) standard lead ©
2,36 (,083") | XT = (267 series only) solder coated lead option Q
“DiA. 3/4A 37.33 o
i L (1.47") ©
SOK’HTransparent U— a
Insulating Sleeve
(Note 1: 9.14 (.36") for 15 amp rating)

Part Numbering System

0267 xxxx V )_(T

Packaging

Packaging Option

S Quantity &

Bulk Pack

Packaging Code

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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316 Series pPico®, Very Fast-Acting Fuse

Description

The 316 Series PICO® Il Very Fast-Acting Fuse is
’ 7, designed to meet an extensive array of performance
/ , characteristics in a space-saving subminiature package
F //

/ ’ 5 y ’ while complying with the requirements of CCC.
/P

Features

|\

e CCC certified Axial e RoHS compliant

Lead Fuse e Available in ratings

o
Y,
e Fully compatible with of 0.50A, 1.00A,
Lead-free solder 2.00A, 3.15A and 5.00
alloys and higher amperes
Agency Approvals temperature profiles
associated with
Lead-free assembly

Agency Agency File Number Ampere Range

‘ 2007010207241295

0.50mA-5A

Applications

Secondary protection for space constrained applications

e Flat—panel Display TV e Power supply
e | .CD monitor e Audio/Video system
% of Ampere Rating OpeningTime e LCD backlight inverter e Lighting system
100% 4 Hours, Min. e Office machines e Medical equipment
200% 5 Seconds, Max.
275% 0.30 Seconds, Max.
400% 0.03 Seconds, Max.
1000% 0.004 Seconds, Max.

Electrical Characteristics

ex Nominl Cold | Nomina
Voltage Interrupting ominat~o omind Max Voltage |APRProvals
Rating Rating Resistance Melting Drop (mV)
V) (Ohms) I’t (A%sec)

0.50 .500 125 0.280 0.0598 0.202

1.00 001. 125 0.128 0.256 0.186

50A @ 125VAC

X | X | X|[X|[X

2.00 002. 125 50A @ 125VDC 0.0473 0.405 0.158

3.15 3.15 125 0.0290 1.190 0.160

5.00 005. 125 0.0155 4.140 0.110
Notes:

1. Cold resistance measured at less than 10% of rated current at 23°C.
2. Agency Approval Table Key: X=Approved or Certified, P=Pending and Blank=Not Approved
3. Have special electrical characteristic needs? Contact Littelfuse to learn more about application specific options.
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Temperature Rerating Curve Average Time Current Curves

< <« <<
. EREE
140 : 100
x i
O 120 T
4 |
= T 1
< 100}2|-4-1-FJ-f-F== =r----1-r--1& 10
4 | '—-—____B
LI- T
O 80 :
[ L
Z 1
w 60 T
O 1 1
o 0
L 40 . (7]
] |
o , g |
i 9 \
20 . i
1
-60°C -40°C -20°C 0°C 20°C 40°C 60°C 80°C 100°C 120°C z 0.1 A
76°F -40°F -4°F  32°F 68°F 104°F 140°F 176°F 212°F 248°F w \\ \
AMBIENT TEMPERATURE E \ N\ \
\ ‘\ \
0.01 \ \‘ \
Note: \ “‘ \
1. Derating depicted in this curve is in addition to the standard derating of 25% for \ \
continuous operation. \ N\ \
\ \\ \ \
000 1 \ 10 D 1000
i A 100
Soldering Parameters CURRENT IN AMPERES
Recommended Process Parameters:

Wave Parameter Lead-Free Recommendation

Preheat:

(Depends on Flux Activation Temperature) | (Typical Industry Recommendation)
Temperature Minimum: 100° C
Temperature Maximum: 150° C
Preheat Time: 60-180 seconds

Solder PotTemperature: 260° C Maximum

Solder Dwell Time: 10 Seconds, Maximum

Recommended Hand-Solder Parameters:

Solder Iron Temperature: 350° C +/- 5°C
Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product racteristics

Body: Ceramic Operating
Materials Leads: Tin-coated Copper Temperature
Encapsulated: Epoxy-Coated body

-55°C to +125°C with proper de-rating

MILSTD-202, Method 213, Test

. Body: Brand Logo, Current Rating Shock Condition 1 (100G’s peak for
otz s L <l Certification mark millisecond)
MIL-STD-202, Method 211, Test Condition Vibration MIL-STD-202F, Method 201A

Lead Pull Force (10-565 Hz); Method 204, Test Condition C

A (will withstand a 7Ibs. axial pull test)

Moisture Resistance | MIL-STD-202, Method 106

Solderability MILSTD-202, Method 208
62.7 (2.468") 0316 001. N R T1
[——555g— 524 (2.062") ——————— Series
\\ 27.78 2778 T—m e
(1.094")— 7.11 (.280") | i (1.094") Current Rating
0.64 (-025")* + 2.80 (.11") Refer to Amp Code column of
I — 1A [E I 1 Electrical Characteristics Table
t .
6.35 (25" | [5.0(.197") ¥ d back markings 6.35 (.25") Quantity Code
X . 0 ( ront and back markings - - -
e wpe N = 5000
. v { ccc i Type of Packaging
R = Reel
] “epoxy coating — | A = Ammo Pack

Lead Length
T1: 52.4mm (2.062")*

Packaging

Quantity &
Packaging Code

Packaging Option Packaging Specification Quantity

S NAT1 = 5000 Ammo Pack T1

Axial Lead EIA 296 5000
Tape and Reel or Ammo Pack NAITT = SO0 e & feel 1]

Notes: * T1 dimension is defined as the length of the component between the two tapes. The full component length is 62.7mm (2.468").
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@ 874 Series Fuse, Lead-free 3.6 x 10 mm, Fast-Acting Fuse GUS

Description

Single Pigtail Axial Lead 3.6 x 10mm Fast-Acting Fuse

e Designed to UL/CSA e Single Pigtail Axial
248 Standard Lead format
..-"’ e Fast Acting, Ceramic * Pb-free, RoHS
: / body fuse in a Compliant
f compact package e Available in ratings of
/ 0.10 to 10 Amperes
Agency Agency File Number Ampere Range Applications
cus | E10480 | 0.100A- 10 A This space saving fuse is ideally suited for lighting, power

supply, and adapter applications.

Electrical Characteristics

% of Ampere

Rating Opening Time
100% 4 hours, Minimum
200% 5 seconds, Maximum

Electrical Characteristics

Ampere Rating | Voltage Rating Interrupting Nomi_nal Cilie Nominal Melting
(A) (W Rating Resistance I’t (A? sec)
(Ohms)
.100 0.100 250 3.000 0.0054 X
125 0.125 250 2.0600 0.0072 X
.200 0.200 250 0.9200 0.0165 X
.250 0.250 250 0.6920 0.030 X 3
.300 0.300 250 0.5800 0.039 X =
400 0.400 250 0.3655 0.120 X $
.500 0.500 250 0.2964 0.236 X <
.600 0.600 250 0.2667 0.245 X N
.750 0.750 250 0.2130 0.256 X ()
.800 0.800 250 0.1600 0.390 X
001. 1.00 250 0.0860 0.406 X
01.5 1.50 250 0.0563 0.974 X
01.6 1.60 250 50A @ 250 VAC 0.0525 0.973 X
002. 2.00 250 0.0400 1.812 X
02.5 2.50 250 0.0329 2.675 X
3.15 3.15 250 0.0216 5.904 X
004. 4.00 250 0.0195 10.03 X
04.5 4.50 250 0.0146 14.42 X
005. 5.00 250 0.0139 14.58 X
006. 6.00 250 0.0111 23.08 X
06.3 6.30 250 0.01074 22.90 X
06.5 6.50 250 0.0100 35.24 X
007. 7.00 250 0.0099 36.90 X
008. 8.00 250 0.0087 43.97 X
010. 10.00 250 0.0066 70.10 X

Notes:
Cold resistance measured at less than 10% of rated current at 23°C.
Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

o Recommended Process Parameters:
_§ 260
S 20 Wave Parameter Lead-Free Recommendation
2 220
£ Jm Preheat:
% 180 (Depends on Flux Activation Temperature)  (Typical Industry Recommendation)
3
5 160 Temperature Minimum: 100° C
5
s Temperature Maximum: 150° C
2 120 .
S w0 Preheat Time: 60-180 seconds
£ :: Solder Pot Temperature: 260° C Maximum
g | Solder Dwell Time: 2-5 seconds
2 20
5
C ' i deeecissccsaldscczEzz: ¢ 5|ls ¢
. R | S "I“ b Recommended Hand-Solder Parameters:
ime (Seconds) |
Preheat Time —d — Cooling Time ! S Id | T 1 . 3500 C / 50C
Dwell Trme older Iron Temperature: +/-

Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product racteristics

. Body: Ceramic Operating Temperature | -55°C to 125°C
Materials Qap: Nickel Plated Brass
Tin Plated Copper MILSTD-202F, Method 107G
Thermal Shock Test Condition B3 (5 cycles -65°C to
. MIL-STD-202F Method 211A
Terminal Strength TestSCondi(t)ion Aet od ' +125°C)
o . . MIL-STD-202F, Method 201A (10-55
Solderability ?Oeg%r_%?cinlggx%]m Second Edition Vibration H2)
: MIL-STD-202, Method 106
. Body: B L R ' !
Product Marksting Cﬁgryacterrei‘gt?c ‘PS’PAg:rzz:i/n;p;rgcgl marks Humidty High Humidity (90-98%RH), Heat
: (65°C)
. Bulk (1000 pcs/pkg)
Packaging Tape & Reel (1000 pes/reel) Salt Spray MIL—STD-ZOZF, Method 101D, Test
Condition B
260 10— | 0874 xxxx M X E P
:l:| S #3.6
’ Series
00.6 [0.100A-7A1 | Amp Code
21.0 [8A-10A] Refer to Amp Code column of
Electrical Characteristics Table
~ Quantity Code
D:D L M = 1000
{1 13 b Packaging Code
D:D X = Filler
1 Option Code
500 E = Axial Leaded
Lead-free
. —r=0.8 .
1000 nex P = Lead-Free
52.4 6.35 Others = Special Options
Please call Littelfuse for detail
All dimensions in mm g
-
Q
. \n
Packaging <
o
. . . S . Quantity & . :
Packaging Option Packaging Specification Quantity Packaging Code Taping Width
874 Series
Bulk Bulk 1000 MXE N/A
Tape and Reel EIA 296 1000 MRET1 T1 =52mm (2.062")
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3.6 X 10 mm > Slo-Blo® > 875 Series
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® 875 Series Fuse, Lead-free 3.6 x 10 mm, Slo-Blo® Fuse e@)us

Description

Single Pigtail Axial Lead 3.6x10mm, Slo-Blo Fuse

e Designed to UL/CSA e Single Pigtail Axial
J,-" 248 Standard Lead format
/ e Slo-Blo, ceramic body e Pb-free, RoHS
/f fuse in a compact Compliant
/ package ® Available in ratings of
0.10 to 10 Amperes

Agency Agency File Number Ampere Range
e@us | E10480 | 0.100A - 10 A Applications

This space saving fuse is ideally suited for lighting, power
supply, and adapter applications.

Electrical Characteristics

% of Ampere

Rating OpeningTime
100% 4 hours, Minimum
200% 60 seconds, Maximum

Electrical Characteristics

Agency Approvals

Nominal Cold
Resistance
(Ohms)

Nominal Melting
I’t (A% sec)

Ampere Rating | Voltage Rating Interrupting
(A) (V) Rating

1100 0.100 250 2.900 0.0054 X "
125 0.125 250 1.850 0.0072 x o
200 0.200 250 0.920 0.0165 X =
250 0.250 250 0.6575 0.038 X $
300 0.300 250 0.435 0.043 X 9
400 0.400 250 0.321 0.136 X N
500 0.500 250 0.256 0.288 X ©
600 0.600 250 0.151 0.611 x
800 0.800 250 0.116 0.919 X
001. 1.00 250 0.095 1503 X
01,5 1.50 250 50A @ 250 VAC 0.0519 433 X
01.6 1.60 250 0.0476 5.08 X
002. 2.00 250 0.02887 8.45 x
02.5 250 250 0.02246 1785 X
003. 3.00 250 0.0171 24.50 X
004. 4.00 250 0.0135 42.45 x
005. 5.00 250 0.00954 60.90 X
006. 6.00 250 0.00891 72.30 x
007. 7.00 250 0.008 106.80 X
008. 8.00 250 0.0077 134.59 X
010. 10.00 250 0.00675 208.00 X

Notes:
Cold resistance measured at less than 10% of rated current at 23°C.
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Soldering Parameters - Wave Soldering

300
o 0 Recommended Process Parameters:
_§ 260
G 20 Wave Parameter Lead-Free Recommendation
2 220
£ 20 Preheat:
% 180 (Depends on Flux Activation Temperature) ~ (Typical Industry Recommendation)
3
5 160 Temperature Minimum: 100° C
<
s Temperature Maximum: 150° C
2 120 .
S w0 Preheat Time: 60-180 seconds
% :: Solder PotTemperature: 260° C Maximum
g | Solder DwellTime: 2-5 seconds
2 20
£
O
A B BE R A R A A E EE R E R B

. oo S "I“ “  Recommended Hand-Solder Parameters:

ime (Seconds) |

Preheat Time — — Cooling Time b S |d I T n ) 350°C / 5°C
Dwell Trme older Iron Temperature: +/-

Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product racteristics

. Body: Ceramic Operating Temperature | -55°C to 125°C
Materials Qap: Nickel Plated Brass
Tin Plated Copper MILSTD-202F, Method 107G
Thermal Shock Test Condition B3 (5 cycles -65°C to
. MIL-STD-202F Method 211A
Terminal Strength TestSCondi(t)ion Aet od ' +125°C)
o . . MIL-STD-202F, Method 201A (10-55
Solderability ?Oeg%r_%?cinlggx%]m Second Edition Vibration H2)
: MIL-STD-202, Method 106
. Body: B L R ' !
Product Marksting Cﬁgryacterrei‘gt?c ‘P'IQ’PAg:r:Z:i/n;p;rgr\}gl marks Humidty High Humidity (90-98%RH), Heat
- (65°C)
. Bulk (1000 pcs/pkg)
Packaging Tape & Reel (1000 pes/reel) Salt Spray MIL—STD-ZOZF, Method 101D, Test
Condition B
260 10— | 0875 xxxx M X E P
:I:| S #3.6
’ Series
00.6 [0.100A-7A1 | Amp Code
@1.0 [8A-10A] Refer to Amp Code column of
Electrical Characteristics Table
N~
f \ Quantity Code
{113 Packaging Code
:I:l: X = Filler
_/s.00- Option Code
E = Axial Leaded
10.00 —=1=0.8 mox.
Lead-free
52.4 ©.35 P = Lead-Free
Others = Special Options
All dimensions in mm Please call Littelfuse for detail
(/]
2
Packaging qh;
»n
. . . P ; Quantity & " . [To)
Packaging Option Packaging Specification Quantity Packaging Code Taping Width N
875 Series ®
Bulk Bulk 1000 MXE N/A
Tape and Reel EIA 296 1000 MRET1 T1 =52mm (2.062")
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Axial Lead & Cartridge Fuses

3.6 X 10 mm > Fast-Acting > 876 Series

@ 876 Series Fuse, Lead-free 3.6 x 10 mm, Fast-Acting Fuse c ®us

Agency Agency File Number Ampere Range
0.125 - 0.630A
S 16 - 5A
S\ s E10480 0.125 - BA

Electrical Characteristics

Description

Single Pigtail Axial Lead 3.6 x 10mm Fast-Acting Fuse

e Designed to meet
|IEC 60127-3 Standard Lead format
Sheet 3

e Fast-Acting, ceramic compliant

body fuse in a

compact package

Applications

e Single Pigtail Axial

e Pb-free, RoHS

e Available in ratings of
.125 to 5 Amperes

e This space saving fuse is ideally suited for lighting,
power supply, and adapter applications.

Electrical Characteristics

% of Ampere

Rating Opening Time
1560% 60 minutes, Minimum
210% 30 minutes, Maximum
275% 10 ms., Min.; 3 sec. Max.
400% 3 ms., Min.; 300 ms. Max.
1000% 20 ms. Max.

(/]

. . ()

: Nominal Nominal Nominal Nominal [Agency Approvals ==

Interrupting Cold . Power )

. : Melting Voltage .o

Rating Resistance 2t (A2 sec) | Drop (mV) Dissipation (7))

(Ohms) B (mw) ©

125 0.125 250 35A @ 250V AC 1.066 0.020 168 60 X X B
.160 0.160 250 35A @ 250V AC 1.000 0.028 183 92 X X
.250 0.250 250 35A @ 250V AC 0.573 0.110 87 62 X X
.630 0.630 250 35A @ 250V AC 0.131 0.170 102 221 X X
01.6 1.6 250 35A @ 250V AC 0.0388 1.8 70 382 X X
002. 2.0 250 35A @ 250V AC 0.0329 2.51 70 470 X X
004. 4.0 250 40A @ 250V AC 0.0149 14.64 70 985 X X
005. 5.0 250 50A @ 250V AC 0.01M1 26.85 66 1200 X X

Notes:

Cold resistance measured at less than 10% of rated current at 23°C.
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering
300
o =0 Recommended Process Parameters:
§ 260
G 2 Wave Parameter Lead-Free Recommendation
T 220
£ o Preheat:
% 180 (Depends on Flux Activation Temperature)  (Typical Industry Recommendation)
o
S 160 Temperature Minimum: 100° C
el
S M Temperature Maximum: 150° C
2 120 .
$ Preheat Time: 60-180 seconds
S 80 .
é; " Solder PotTemperature: 260° C Maximum
5 -
g | Solder Dwell Time: 2-5 seconds
2 20
5
e eidscececescszscsald:iccEz:z:z: ¢ 5|l: ¢
; R | D "l" N Recommended Hand-Solder Parameters:
ime (Seconds) 1
1
Preheat Time — — Cooling Time . o o
i Solder Iron Temperature: 350° C +/-5°C

Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product racteristics

. Body: Ceramic Operating Temperature | -55°C to 125°C
Materials Qap: Nickel Plated Brass
Tin Plated Copper MIL-STD-202F Method 107G
Thermal Shock Test Condition B3 (5 cycles -65°C to
. MIL-STD-202F Method 211A, o
Terminal Strength Test Condition A +125°C)
- . . MIL-STD-202F, Method 201A (10-55
- Reference IEC 60127 Second Edition Vibration '
el el llig 2003-01 Annex A Hz)
: MIL-STD-202, Method 106
. Body: Brand Logo, Current Rating . . oo !
Product Marketing Characteristic “F” Agency approval marks Humidty :—ggofél)-iumdny (90-98%RH), Heat
. Bulk (1000 pcs/pkg)
Packaging Tape & Reel (1000 pes/reel) Salt Spray MIL—STD-ZOZF, Method 101D, Test
Condition B
260 100—= | 0876 xxxx M X E P
:I:| 236
Series
Amp Code
20.6— Refer to Amp Code column of
Electrical Characteristics Table
~ Quantity Code
D:D | M = 1000
{113 L Packaging Code
D:D X = Filler
(1] Option Code
_[s.00- E = Axial Leaded
Lead-free
10.00 ~=—0.8 mox. =] = Lead-Free
50.4 6.35 Others = Special Options
Please call Littelfuse for detail
All dimensions in mm g
-
Q
Packaging 7]
=
Packaging Option Packaging Specification Quantity Taping Width 00
876 Series
Bulk Bulk 1000 MXE N/A
Tape and Reel EIA 296 1000 MRET1 T1 =52mm (2.062")
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3.6 X 10 mm > Slo-Blo® > 877 Series
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@ 877 Series Fuse, Lead-free 3.6 x 10 mm, Slo-Blo® Fuse c ®us

Description

Single Pigtail Axial Lead 3.6x10mm, Slo-Blo Fuse

e Designed to meet e Single Pigtail Axial
i IEC 60127-3 Standard Lead format
/ Sheet4 e Pb-free, RoHS
/f e Slo-Blo, ceramic body compliant
fuse in a compact

e Available in ratings of
2 to 6.3 Amperes

package

Agency Agency File Number Ampere Range

40023242 2A - 6.3A Applications

- This space saving fuse is ideally suited for lighting, power
o\ us E10480 2A-63A supply, and adapter applications.

Electrical Characteristics

% of Ampere

Rating Opening Time
1560% 60 minutes, Minimum
210% 2 minutes, Maximum
275% 400 ms., Min.; 10 sec. Max.
400% 150 ms., Min.; 3 sec. Max.
1000% 20 ms. Min.; 150 ms. Max.

Electrical Characteristics

(/]

Voltage : Nominal Nominal Nominal Nominal [Agency Approvals .d_)

. Interrupting Cold . Power -

Rating Rati Resi Melting Voltage Dissipati )

(V) ating esistance | |, (A2 sec) | Drop (mV) issipation s

(Ohms) (mW)

~

002. 2.0 250 35A @ 250V AC 0.035 24.6 82 450 X X N

3.15 3.15 250 35A @ 250V AC 0.020 67.6 76 690 X X =
004. 4.0 250 40A @ 250V AC 0.0167 143.4 74 926 X X
06.3 6.3 250 63A @ 250V AC 0.0087 190 60 1130 X X

Notes:
1. Cold resistance measured at less than 10% of rated current at 23°C.
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering
300
o =0 Recommended Process Parameters:
_§ 260
5 20 Wave Parameter Lead-Free Recommendation
2 20
€ 200 Preheat:
% 180 (Depends on Flux Activation Temperature)  (Typical Industry Recommendation)
o
S 160 Temperature Minimum: 100° C
o
. Temperature Maximum: 150° C
2 120 .
2 Preheat Time: 60-180 seconds
% :: Solder Pot Temperature: 260° C Maximum
2 .
g ow | Solder Dwell Time: 2-5 seconds
2 20
£
& na =) < g e (=3 =3 o =3 =3 =3 =) < =3 g =3 =3 3 =3 =3 =] =) =) o o
. oonn - ”l oo Recommended Hand-Solder Parameters:
ime (Seconds) 1
1
Preheat Time —l — Cooling Time . o o
DT Solder Iron Temperature: 350° C +/- 5°C

Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product racteristics

. Body: Ceramic Operating Temperature | -55°C to 125°C
Materials Qap: Nickel Plated Brass
Tin Plated Copper MILSTD-202F, Method 107G
Thermal Shock Test Condition B3 (5 cycles -65°C to
. MIL-STD-202F Method 211A, -
Terminal Strength Test Condition A +125°C)
o . . MIL-STD-202F, Method 201A (10-55
- Reference IEC 60127 Second Edition Vibration '
el C el 2003-01 Annex A Hz)
: MIL-STD-202, Method 106
. Body: Brand Logo, Current Rating . : oo !
Product Marketing Characteristic “T” Agency approval marks Humidty :—ggofél)-iumdny (90-98%RH), Heat
. Bulk (1000 pcs/pkg)
Packaging Tape & Reel (1000 pes/reel) Salt Spray MIL—STD-ZOZF, Method 101D, Test
Condition B
260 100—= i 0877 xxxx M X E P
:I:| 236
Series
Amp Code
006— Refer to Amp Code column of
Electrical Characteristics Table
P Ou’\jnti%gsde
{113 L Packaging Code
D:D X = Filler
1 Option Code
| l5.00- E = Axial Leaded
Lead-free
10.00 =08 nox. P = Lead-Free
5.4 6.35 Others = Special Options
Please call Littelfuse for detail
All dimensions in mm 8
=
Q
Packaging 7]
N
Packaging Option Packaging Specification Quantity Taping Width 00
877 Series
Bulk Bulk 1000 MXE N/A
Tape and Reel EIA 296 1000 MRET1 T1 =52mm (2.062")
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2AG > Fast-Acting > 208 Series
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® 208 Series Lead-Free 2AG, Fast-Acting Fuse oM us (3

> Littelfuse 208 Series (2AG) 350V Fast-Acting Fuses are
@} available in cartridge form or with axial leads. This series
: provides the same performance characteristics as its 3AG
? / @ @ counterpart, while occupying one-third the space. Sleeved
fuses are available.
€< s
® |naccordance ® Available in cartridge
with Underwriter’s and axial lead form
Laboratories Standard and with various lead
UL 248-14 forming dimensions
Agency Approvals * Fusesare * RoHS compliant and
boardwashable in most Lead-free
Agency Agency File Number Ampere Range solvents
S\ s E10480 125mA - 10A Applications

NBK200405-E10480 C/D 1A-BA i Elec_tncgl ballasts used in fluorescent lighting and other
applications
NBK060405-E10480 E/F 6A - 10A

Electrical Characteristics for Series

(3 125mA - 10A
% of Ampere . .
Rating Opening Time
100% 4 Hours, Min.
135% 1 Hour, Max.
200% 1 Second, Max.

Electrical Characteristic Specifications by Item

(/]
A . Voltage Interrupting Nomi.nal Cilld Nom!nal Agency Approvals .§
mp Code | Amp Rating Rating Rating Rt(acs)lﬁtance 2Mel;ung s
ms) I’t (A%sec)
0
125 0.125 350 3.900 0.00286 X X 8
.250 0.250 350 1.150 0.0300 X X
.375 0.375 350 0.395 0.171 X X
.500 0.500 350 0.265 0.365 X X
.750 0.750 350 0.152 1.050 X X
001. 1.0 350 0.103 2.220 X X X
01.5 1.5 350 0.0712 0.800 X X X
002. 2.0 350 0.0497 1.50 X X X
025 25 350 v 0.0372 2.68 x x x
003. 3.0 350 0.0317 4.62 X X X
03.5 BA5) 350 0.0265 6.70 X X X
004. 4 350 0.0240 9.40 X X X
005. B 350 0.0186 17.00 X X X
006. 6 350 0.0154 22.10 X X X
007 7 350 0.0130 40 X X X
008. 8 350 0.0107 56 X X X
010. 10 350 0.0075 116 X X X
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

" Recommended Process Parameters:
el
8 260
a 20 Wave Parameter Lead-Free Recommendation
[0}
a 2 Preheat:
5 200 (Depends on Flux Activation Temperature)  (Typical Industry Recommendation)
S 180 L.
= Temperature Minimum: 100° C
o
B 1o Temperature Maximum: 150° C
=]
é 120 Preheat Time: 60-180 seconds

100
S Solder PotTemperature: 260° C Maximum
© 60 -
2w Solder Dwell Time: 2-5 seconds
qé- 20
S s s sl s s s s s ===

c®&8 4 B8RESEENEIFEEEEE E R mln g Recommended Hand-Solder Parameters:
Time (Seconds) |
Preheat Time = cooingtime ! Solder Iron Temperature: 350° C +/- 5°C
Dwell Time

Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
208 Series 248 © 2009 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to www.littelfuse.com/series/208.html for current information.



% Littelfuse Axial Lead & Cartridge Fuses
2AG > Fast-Acting > 208 Series

Expertise Applied | Answers Delivered

. Body : Glass Operating -55°C to 125°C.
Materials Cap : Nlckel—plated brass Temperature:
Leads: Tin—plated Copper
) MIL-STD-202G, Method 211A, Thermal MIL-STD-202G, Method 107G, Test Condition B
Terminal Strength | - " 0 it 'A Shock: (5 Cycles -65°C to +125°C).
- Reference IEC 60127 Second Edition . . T
Solderability 2003-01 Annex A Vibration MIL-STD-202G, Method 201A
Canl - Brand | t and volt Humidity MIL-STD-202G, Method 103B, Test Condition
. apl - brand logo, current and voltage A: High RH (95%) and elevated temp (40°C)
Product Marking ratings for 240 h
Cap?2 : Series and agency approval marks or ours
Salt Spray MILSTD-202G, Method 101D, Test Condition B
208 000P Series 208 000EP Series 0208 xxxx M X E P
4.7 (.184") .635
L ‘ P.OZE") Series —
45
(-177")7|:I:|:| :":D:D?':' Current Rating Code
T ‘47 14.48 4,‘ f ‘47 14.48 4,‘ ‘47 Refer to Amp Code column of
(.57") (.57") 38.1 Electrical Characteristics Table
(1.50") TYP.
Quantity Code
M = 1000

Packaging Code
X = Loose Pack

Option Codes
Blank = Cartridge Type Fuse
E = Axial Leaded Fuse

Lead-free

Packaging

Packaging Option Packaging Specification Quantity OuantltyC%dP:ckagmg Taping Width 8
208 Series dh)
Bulk N/A 1000 MX N/A )

Bulk N/A 1000 MXE N/A g

Reel and Tape EIA 296-E 1500 DRT1 T1=52mm (2.062") N
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Axial Lead & Cartridge Fuses
2AG > Time Lag > 209 Series

@ 209 Series Lead-Free 2AG, Slo-Blo® (Time-Lag) Fuse

e s & (€

%

<

.@,

<

Agency Approvals

Description

Littelfuse 209 Series (2AG) 350V, Time-Lag (Slo-Blo®) Fuses
are available in cartridge form or with axial leads. This
series provides the same performance characteristics as
its 3AG counterpart, while occupying one-third the space.
Sleeved fuses are available.

e |naccordance e Available in cartridge
with Underwriter’s and axial lead form and
Laboratories Standard with various forming
UL 248-14 dimensions

e Fusesare e  RoHS compliant and
boardwashable in most Lead-free
solvents

Applications

Agency Agency File Number Ampere Range
S\ s E10480 250mA - 1A
NBK210405-E10480 G/H 1A
(3 250mA - 1A

Electrical Characteristic Specifications by Item

.250 0.25 350
.375 0.375 350
.500 0.5 350
.600 0.6 350
.750 0.75 350
.800 0.8 350
001. 1 350

Interrupting

¢ Electronic Lighting Ballasts

Electrical Characteristics for Series

% of Ampere

Rating Opening Time
100% 4 Hours, Min.
135% 1 Hour, Max.
200% 3 Sec. Min. ; 20 Sec. Max.

Nominal Cold Nominal

Agency Approvals

Ratin Resistance Melting
9 (Ohms) I’t (A?sec)

2.410 0.216 X X
1.170 0.580 X X
0.688 1.160 X X

100A @

350Vac 0.477 1.750 X X
0.340 2.950 X X
0.304 3.450 X X
0.210 5.640 X X X

(/]
)
=
(]
7]
(*2]
(=]
N
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

Recommended Process Parameters:

260 .
240 Wave Parameter Lead-Free Recommendation

°

g

8

5

[0

5 2 Preheat:

§ o (Depends on Flux Activation Temperature)  (Typical Industry Recommendation)
2" Temperature Minimum: 100° C

o

3w Temperature Maximum: 150° C

2 .

g 120 Preheat Time: 60-180 seconds
> 100

S = Solder Pot Temperature: 260° C Maximum
o 60 .

2 Solder Dwell Time: 2-5 seconds

g

£

@

c ¢ g §

40

50

60

70

80

920
100.
110
120
130
L0,
150.
160
170
180-
190-
200.
210.
220.
230.
240.

Recommended Hand-Solder Parameters:

N B
o 8 &
——

Time (Seconds)

et

Preheat Time —] = Cooling Time
Dwell Time

Solder Iron Temperature: 350° C +/- 5°C
Heating Time: 5 seconds makx.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product Characteristics

. Body : Glass Operating -55°C to 125°C.
Materials Cap : Nlckel—plated brass Temperature:
Leads: Tin—plated Copper
) MIL-STD-202G, Method 211A, Thermal MIL-STD-202G, Method 107G, Test Condition B
Terminal Strength | - " 0 it 'A Shock: (5 Cycles -65°C to +125°C).
- Reference IEC 60127 Second Edition . . T
Solderability 2003-01 Annex A Vibration MIL-STD-202G, Method 201A
Cap1 : Brand logo, current and voltage Humidity MIL-STD-202G, Method 103B, Test Condition
Product Marking ratings A: High RH (95%) and elevated temp (40°C)
Cap?2 : Series and agency approval marks for 240 hours
Salt Spray MILSTD-202G, Method 101D, Test Condition B
. . 0209 xxxx M X E P
209 000P Series 209 000EP Series - TTT
| 4.7(.184") | 635 Series
45 — l_(-025") Current Rating Code
(.177") D:D ':,/:D:D:/’:’ Refer to Amp Code column of
T —t 1 ‘ Electrical Characteristics Table
|'_ (1‘;74? _'| I'_ 2‘;74,,5); _’| 381 I+ Quantity Code
' ' (1.50") TYP. M = 1000
Packaging Code
X = Loose Pack

Option Codes
Blank = Cartridge Type Fuse
E = Axial Leaded Fuse

Lead-free

Packaging

Quantity & Packaging

Packaging Option Packaging Specification Quantity Code Taping Width n

()

209 Series -
Bulk N/A 1000 MX N/A &

Bulk N/A 1000 MXE N/A ()

Reel and Tape EIA 296-E 1500 DRT1 T1=52mm (2.062") g
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® 224/225 Series Lead-Free 2AG, Fast-Acting -\ Y (4

D The 2AG Fast-Acting Fuses are available in cartridge
form or with axial leads. 2AG Fuses provide the same
, performance characteristics as their 3AG counterpart, while
9 i @ @ occupying one-third the space. Sleeved fuses are available.
® |naccordance e Available in cartridge
with underwriter’s and axial lead form and
Laboratories Standard with various forming
UL 248-14 dimensions
Agency Approvals e Fusesare e RoHS compliant and
boardwashable in most Lead-free
Agency Agency File Number Ampere Range solvents
E10480 100mA - 3.5A Applications

“ £10480 4A - 10A Uggd as suppl_ementary prot_ec‘u_on in appliance or
utilization equipment to provide individual protection for

@_ LR 29862 100mA - 10A components or internal circuits.
NBK200405-E10480 Cartridge: 1A - 10A
NBK060405-E 10480 Pigtail: 1A - 10A Electrical Characteristics for Series

(€ 100mA - 10A % of Ampere . .
Rating OpeningTime
100% 4 hours, Minimum
135% 1 hour, Maximum
200% 1 sec., Maximum

Electrical Characteristic Specifications by Item

Nominal Agency Approvals

Ampere | Voltage Nominal

(/]

)
-

(]
7]
7]
&
S
<
N
N

. . Interrupting Cold .
R?Z;‘g REHIT) Rating Resistance IZItVI(eAI;Tegc)
(Ohms)
100 g 250 6.1500 | 0.00075 X X X
125 0.125 250 3.9000 | 0.00286 X X X
250 0.25 250 11500 0.0300 X X X
375 0375 250 1305&%215205\6;6 0.3950 0.171 X X X
500 05 250 | JORAGAZoNE [70.2650 0.365 5 = =
750 0.75 250 0.1520 1.050 " " X
001, 1 250 0.1027 2.220 X X X X
015 15 250 0.0712 0.800 X X X X
002. 2 250 0.0497 1.500 X X X X
025 25 260 | 100A@250Vac 5555, 2.680 X X X X
10KA@125Vac
003. 3 250 | Jokaeroovy | 00317 4.620 X X X X
03.5 3.5 250 0.0265 6.700 X X X X
004. 4 125 0.0240 9.400 X X X X
005. 5 125 éggﬁg%gg@g 0.0186 170 X X X X
005. 5 250 0.0186 170 = = =
006. 6 125 0.0154 22.1 X X X X
007 7 125 0.0130 40.0 X X X X
008. 8 125 | 200A@128Vac 5507 56.0 X X X X
010. 10 125 0.0075 116.0 X X X X

* 10A with 500A @ 125 Vdc internal breaking capacity testing.
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering
300
o =0 Recommended Process Parameters:
é 260
G 20 Wave Parameter Lead-Free Recommendation
2 20
€ 200 Preheat:
% 180 (Depends on Flux Activation Temperature)  (Typical Industry Recommendation)
o
S 160 Temperature Minimum: 100° C
el
e Temperature Maximum: 150° C
o 120 .
2 Preheat Time: 60-180 seconds
e :: Solder Pot Temperature: 260° C Maximum
g ow | Solder Dwell Time: 2-5 seconds
2 20
5
ERPEE N R IFEFEEEFEFEFEEEEEE R E B B
. o1 "l" N Recommended Hand-Solder Parameters:
ime (Seconds) 1
1
Preheat Time —] — Cooling Time . o o
T Solder Iron Temperature: 350° C +/- 5°C

Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product Characteristics

i Body : Glass Operating -55°C to +125°C
Materials Cap : Nlckel—plated brass Temperature:
Leads: Tin—plated Copper
) MIL-STD-202F Method 211A, Thermal MILSTD-202F, Method 107G, Test Condition B
Terminal Strength | 1 "~ Siiion A Shock: (5 Cycles -65°C to +125°C).
- Reference IEC 6012/Second Edition - . T
Solderability 2003-01 Annex A Vibration MILSTD-202F, Method 201A
Cap1 : Brand logo, current and Voltage Humidity MILSTD-202F Method 103B, Test Condition A:
Product Marking Ratings High RH (95%) and elevated temp (40°C) for
Cap2 : Series and Agency approval Mark 240 hours
Salt Spray MILSTD-202F Method 101D, Test Condition B
225 000P Series 224 000P Series 0224 xxxx M X P
‘ 4.7 (.184")‘ .635“ Series
5 r(.ozs ) A Cod
S mp Code
(177 )_|_ J G 1 = Refer to Amp Code column of
1 f Electrical Characteristics Table
|e— 1248 —| o 1048 —| |
(.57") (.57") 38.1 Quantity Code
(1.50") TYP. M = 1000
Packaging Code
X = Filler
Lead-free
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Packaging

Quantity &

Packaging Option Packaging Specification Quantity Packaging Code Taping Width
224 Series

Bulk N/A 5 VX N/A

Bulk N/A 5 VXU N/A

Bulk N/A 100 HX N/A

Bulk N/A 100 HXU N/A

Bulk N/A 1000 MX N/A

Bulk N/A 1000 MX250U N/A

Bulk N/A 1000 MXF16 N/A

Bulk N/A 1000 MXF23 N/A

Bulk N/A 1000 MXU N/A
Reel and Tape EIA 296-E 1500 DRT1 T1=52mm (2.062")
Reel and Tape EIA 296-E 1500 DRT1U T1=52mm (2.062")
Reel and Tape EIA 296-E 1500 DRT2 T2=63mm (2.500")
Reel and Tape EIA 296-E 1500 DRT3 T3=73mm (2.874")
Reel and Tape EIA 296-E 2500 ERT1 T1=52mm (2.062")
Reel and Tape EIA 296-E 2500 ERT2 T2=63mm (2.500")
Reel and Tape EIA 296-E 2500 ERT3 T3=73mm (2.874")

Bulk N/A 1000 MX50LE N/A

225 Series

Bulk N/A 5 VX N/A

Bulk N/A 5 VXU N/A

Bulk N/A 100 HX N/A

Bulk N/A 100 HXU N/A

Bulk N/A 1000 MX N/A

Bulk N/A 1000 MXU N/A

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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@ 229/230 Series Lead-Free 2AG, Slo-Blo® Fuse and Indicating Slo-Blo® Fuse @ “ (€

Description

7N The 2AG Slo-Blo® Fuses are available in cartridge form or
% with axial leads. 2AG Fuses provide the same performance

characteristics as their 3AG counterpart, while occupying
@ @ one-third the space.

The fuse catalog number with the suffix “S” instantly
N4 identifies itself upon opening by showing a discoloration
of its glass body. Guesswork and time consuming circuit
testing are eliminated. This unique design offers the same
quality performance characteristics as the standard 2AG
Slo-Blo® fuse design. When ordering the 2AG Indicating
Slo-Blo® Fuse, an 'S’ is required after the catalog number.

Agency Approvals

e |naccordance with UL e Available in cartridge

SRl 250mA - 3.5A Standard 248-14 and axial lead form
and with various lead
@, LR 29862 250mA - 7A  Fusesare o ;
boradwashable in most forming dimensions
“ £10480 AA - TA solvents e Sleeved fuses are
N BK210805 ® RoHS compliant and available
- - Lead-free
E10480D/F/G/H 1A-T7A
(E 250mA -7A Applications
e Standard 229/230 series meets the demanding
Electrical Characteristics for Series requirements of the Telecom Industry.

o e These fuses combine conventional overcurrent
% of Ampere OpeninaTi _ ) - ) )
Rating BENNCHINE protection with ability to withstand high current,
100% ey short duration pulses which complies to short circuit
: requirements of UL 1459 for Telecom equipments.

135% 1 hour, Maximum

3 sec.onds, Maximum
200%

20 seconds, Maximum

]
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Electrical Characteristic Specification by Iltem

Agency Approvals

Ampere | Voltage Interruptin Nominal Cold Nominal
RatirF: 9 Resistance Melting
9 (Ohms) 2t (A2 sec)
.250 0.25 250 2.4300 0.216 X X X
350 0.35 250 1.3100 0.490 X X X
375 | 0.375 250 A 1.1685 0.580 X X X
.500 0.5 250 10KA@125Vac 0.6935 1.16 X X X
.600 0.6 250 1g(|)<AA(§3] 125\\//dc 0.4805 1.75 X X X
750 | 075 250 ac 0.3430 2.95 x X x
.800 0.8 250 0.3060 3.45 X X X
001. 1 250 0.2120 5.64 X X X X
1.25 1.25 250 0.1460 9.80 X X X X
01.5 15 250 100A@250Vac 0.1077 15.0 X X X X
002. 2 250 10KA@125Vac 0.0698 30.0 X X X X
2.25 2.25 250 1§()KAA(§3] 1205\>/dc 0.0567 39.0 X X X X
02.5 25 250 ac 0.0502 50.0 X X X X
003. 3 250 0.0383 770 X X X X
100A@250Vac
035 35 250 10KA@125Vac 0.0312 110.0 X X X X
10KA@125Vdc
004. 4 125 0.0258 148.0 X X X X
005. ® 125 400A@125Vac 0.0186 267 X X X X
006. 6 125 400A@125Vde 0.0141 380 X X X X
007. 7 125 0.0116 464 X X X X

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Description

Standard 229 and 230 Series Slo-Blo fuses meet the demanding requirements of the Telecom industry. These fuses combine
conventional overcurrent protection with the ability to withstand high current, short duration pulses. These fuses comply
with the short circuit requirements of UL 1459 for telephone equipment. Insulating sleeve option available.

In accordance with underwriter’s Laboratories Standard UL 248-14.

Fuses are boardwashable in most solvents.

Available in cartridge and axial lead from and with various lead forming dimensions.
RoHS compliant and lead-free.

Available in ratings from 250mA to 1.25A.

Applications

Used for the telecom industry.

Surge Withstand Specificatons

Peak Withstand Current(lp): These fuses will withstand 50 repetitions of a double exponential impulse wave having peak
currents(lp) and peak voltages as listed.

| I o B RSt EREE) SR
250 0.25 24300 0216 23.0A 16.6A 12.4A
350 035 13100 0.490 34.0A 25.8A 19.3A
375 0375 11685 0580 40.0A 25 4A 19.0A
500 05 60A@600Vac 0.6935 116 60.0A 377A 28.2A
600 0.6 47%566000%80‘: 0.4805 175 71.0A 472A 35.3A
750 075 > HA@BO0\ A 0.3430 295 91.0A 65.5A 49.0A
800 08 0.3060 3.45 104.0A 68.9A 516A
001, 1 0.2120 5.64 130A 88.6A 66.3A
125 1.25* 0.1460 9.80 162.0A 118.1A 100.0A

* 500A peak, 2500V, 2 x 10 microseconds, 20 repetitions
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering
300
" Recommended Process Parameters:
é 260
G 20 Wave Parameter Lead-Free Recommendation
S 20
£ o Preheat:
% 180 (Depends on Flux Activation Temperature)  (Typical Industry Recommendation)
o
S 160 Temperature Minimum: 100° C
el
: ::: Temperature Maximum: 150° C
2 .
2 Preheat Time: 60-180 seconds
) 80 .
% . Solder PotTemperature: 260° C Maximum
2 .
g ow | Solder Dwell Time: 2-5 seconds
2 20
£
£ SRR EREEEEER L
c2s4dsc2eczseccaeldccccsce ¢ sls g
. S "l oo Recommended Hand-Solder Parameters:
ime (Seconds) 1
1
Preheat Time —] — Cooling Time . o o
T Solder Iron Temperature: 350° C +/- 5°C

Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product Characteristics

. Body: Glass Operating Temperature —55°C to +125°C

Materials Cap: Nickel-plated brass

Leads: Tin-plated Copper MIL-STD-202G, Method 107G,

Thermal Shock Test Condition B: (5 cycles -

Terminal Strength | =5 102026, Method 2114, Test 65°C 1o 125°C)
Solderability Reference IEC 60127 Second Edition e MIL-STD-202G, Method 201A

2003-01 Annex A MIL-STD-202G, Method

. 103B, Test Condition A: High
_ Cap: rBart?r?gslogo' current and voltage Humidity RH (95%) and Elevated
Product Marking Cap2: Series and agency approval temperature(40°C) for 240
marks hours

MILSTD-202G, Method 101D,
Test Condition B

Salt Spray

229 000P Series 230 000P Series 0229 xxxx M X P
4.7 (184") 635 .
w5 * P.OZS“) ierlesc )
e mp Code
(177 )1_ J if 1 lcl‘ Refer to Amp Code column of
Electrical Characteristics Table
14.48 —> 1448 — -~
I‘_ (.67") | I‘_ (.67") (1|58?).]I'YP Quantity Code

Axial Lead Material: Solder coated Copper. . . M = 1000

Packaging Code
X = Filler

Lead-free

]
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Packaging

Quantity &

Packaging Option Packaging Specification Quantity Packaging Code Taping Width
229 Series

Bulk N/A 5 VX N/A

Bulk N/A 5 VXS N/A

Bulk N/A 100 HX N/A

Bulk N/A 100 HXS N/A

Bulk N/A 1000 MX N/A

Bulk N/A 1000 MXS N/A

230 Series

Bulk N/A 5 VX N/A

Bulk N/A 5 VXS N/A

Bulk N/A 100 HX N/A

Bulk N/A 100 HXS N/A

Bulk N/A 1000 MX N/A

Bulk N/A 1000 MXE N/A

Bulk N/A 1000 MXF1 N/A

Bulk N/A 1000 MXF16 N/A

Bulk N/A 1000 MXF160 N/A

Bulk N/A 1000 MXF17 N/A

Bulk N/A 1000 MXF170 N/A

Bulk N/A 1000 MXF23 N/A

Bulk N/A 1000 MXF230 N/A

Bulk N/A 1000 MXF32 N/A

Bulk N/A 1000 MXO N/A

Bulk N/A 1000 MXS N/A
Reel and Tape EIA 296-E 1500 DRT2 T2=63mm (2.500")
Reel and Tape EIA 296-E 1500 DRT2S T2=63mm (2.500")
Reel and Tape EIA 296-E 1500 DRT4 N/A
Reel and Tape EIA 296-E 2500 ERT2 T2=63mm (2.500")
Reel and Tape EIA 296-E 2500 ERT2S T2=63mm (2.500")
Reel and Tape EIA 296-E 1000 MRT1E T1=52mm (2.062")
Reel and Tape EIA 296-E 1500 DAT1 T1=52mm (2.062")
Reel and Tape EIA 296-E 1500 DAT10 T1=52mm (2.062")
Reel and Tape EIA 296-E 1500 DRT1 T1=52mm (2.062")
Reel and Tape EIA 296-E 1500 DRT1S T1=52mm (2.062")
Reel and Tape EIA 296-E 1500 DRT1SS T1=52mm (2.062")
Reel and Tape EIA 296-E 1500 DRT3 T3=73mm (2.874")
Reel and Tape EIA 296-E 1500 DRT3S T3=73mm (2.874")
Reel and Tape EIA 296-E 2500 ERT1 T1=52mm (2.062")
Reel and Tape EIA 296-E 2500 ERT1S T1=52mm (2.062")
Reel and Tape EIA 296-E 2500 ERT3 T3=73mm (2.874")
Reel and Tape EIA 296-E 2500 ERT3S T3=73mm (2.874")
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Axial Lead & Cartridge Fuses
5%20 mm > Fast-Acting > 217 Series

@ 217 Series, 5 x 20 mm, Fast-acting Fuse ® “ @ ® (€ @

<
&

Agency Approvals

5x20mm fast-acting glass body cartridge fuse designed to
IEC specification.

e Designed to specification for fast-
International (IEC ) acting fuses
Standards for use
globally

e Meets the IEC
60127-2, Sheet 2

e Available in cartridge
and axial lead form

e  RoHS compliant and
lead-free

Applications

Agency Agency File Number Ampere Range
Cartridge Certificates: 1A - 5A i i ;
NBK120802-E10480 A&C 6.3A - 15A Used as supplementary protection in appliance or
\ert Caniilieaies: TA - BA utilization equipment to provide individual protection for
NBK120802-E10480 B&D 6.3A — 15A components or internal circuits.
Certificates:
2002010207007600 sz~ S00mA
2002010207007599 : Electrical Characteristics for Series
Certificates:
32mA - 40mA 9
SU05001-3004 50mA — 315mA % of A_mpere Ampere Rating Opening Time
@O | suos001-2005 Rating
SU05001-2006 M= B2 : e
- 8A & 10A 32mA-100mA 60 minutes, Minimum
SU05001-2007
150% 125mA-6.3A 60 minutes, Minimum
“ E10480 8A-15A 30 minutes, Minimum
JDYX2 - -
32mA-100mA 30 minutes, Maximum
32mA -6.3A
File: m 210% 125mA6.3A 30 minutes, Maximum
@. 029862 8A-15A 30 minutes, Maximum
Acc. Class:
LR1422-30 32mA-100mA 0.01 sec., Min.; .5 sec. Max.
@ LICKel\r/}Z?;LBZ 400mA — 6.3A 275% 125mA-6.3A 0.05 sec., Min.; 2 sec. Max.
8A-15A 0.05 sec., Min.; 2 sec. Max.
File:
® 9848103, 9931059 32mA - 6.3A 32mA-100mA | .003 sec., Min.; 0.1 sec.. Max.
LG 2o 400% 125mA-63A | .01 sec., Min.; 0.3 sec. Max.
License: 32mA - 6.3A, -
— 40014645 8A*, 10A* 8A-15A .01 sec., Min.; 0.4 sec. Max.
License: % 32mA-100mA .02 second, Maximum
40016647 15 :
1000% 126mA-6.3A .02 second, Maximum
(€ 32mA - 15A 8A-15A .04 second, Maximum

*Approval for cartridge versions only
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Electrical
Nominal Nominal Agency Approvals
Voltage " Nominal Nominal oltage _que_r
hiatid |nt%;rtt;£tlng Res(i:siladnce »Mel?ing DRrgtF;st D:tsg);ggn
i\ . (Ohms) K ees) Current Current ® (€ — @
(mV) (W)
.032 0.032 250 262.2000 0.00006 10000 1.6 X X X X X X X
.040 0.04 250 183.1500 0.00008 8000 1.6 X X X X X X X
.050 0.05 250 15.2000 0.00019 7000 1.6 X X X X X X X
.063 0.063 250 10.4500 0.00056 5000 1.6 X X X X X X X
.080 0.08 250 7.8900 0.00083 4000 1.6 X X X X X X X
.100 0.1 250 5.6965 0.00450 3500 1.6 X X X X X X X
125 0.125 250 3.8200 0.00478 2000 1.6 X X X X X X X
.160 0.16 250 2.56250 0.01000 2000 1.6 X X X X X X X
.200 0.2 250 1.7000 0.02000 1700 1.6 X X X X X X X
.250 0.25 250 1.2325 0.04000 1400 16 X X X X X X X
315 0.315 250 35A@250Vac 0.8800 0.11000 1300 1.6 X X X X X X X
.400 0.4 250 0.2770 0.12500 1200 1.6 X X X X X X X
500 0.5 250 0.2065 0.21500 1000 1.6 X X X X X X X X
.630 0.63 250 0.1900 0.41000 650 1.6 X X X X X X X X
.800 0.8 250 0.1203 0.85000 240 1.6 X X X X X X X X
001. 1 250 0.0964 1.04500 200 1.6 X X X X X X X X X
1.25 1.25 250 0.0701 2.23000 200 1.6 X X X X X X X X X
01.6 1.6 250 0.0528 4.61500 190 1.6 X X X X X X X X X
002. 2 250 0.0416 5.73000 170 1.6 X X X X X X X X X
02.5 25 250 0.0334 9.46000 170 1.6 X X X X X X X X X
3.15 .19 250 0.0224 17.72000 150 2.5 X X X X X X X X X
004. 4 250 40A@250Vac 0.0165 29.16500 130 2.5 X X X X X X X X X
005. 5 250 50A@250Vac 0.0137 42.79500 130 2.5 X X X X X X X X X
06.3 6.3 250 63A@250Vac 0.0095 62.46500 130 25 X X X X X X X X X
008. 8 250 80A@250Vac 0.0068 198.16000 130 4 X X X x*
010. 10 250 100A@250Vac 0.0063 217.63500 130 4 X X X x*
015. 15 250 150A@250Vac 0.0040 607.13500 130 X X x*

* Approval for cartidge versions only.

Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

o 20 Recommended Process Parameters:
§ 260
5 20 Wave Parameter Lead-Free Recommendation
2 20
£ 20 Preheat:
% 180 (Depends on Flux Activation Temperature)  (Typical Industry Recommendation)
8
5 160 Temperature Minimum: 100° C
©
s Temperature Maximum: 150° C
2 120 .
S w0 Preheat Time: 60-180 seconds
£ :: Solder Pot Temperature: 260° C Maximum
= -
g ow Solder Dwell Time: 2-5 seconds
g 20
C ' e deececeesscsaldiccezEzz: ¢ 5|ls ¢
. R | S "I“ b Recommended Hand-Solder Parameters:
ime (Seconds) 1
1
Preheat Time f— Cooling Time .
Do T Solder Iron Temperature: 350° C +/- 5°C

Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.

Product Characteristics

Material Body: Glass Operating Temperature | -55°C to +125°C

Cap: Nickel-plated brass

Leads: Tin—plated Copper MIL-STD-202G, Method 107G, Test
Terminal Strength MILSTD-202G, Method 211A, Test LT LT S S?gg'g?” B: (5 cycles -65°C to

Condition A - -
Solderability Reference IEC 60127 Second Vibration MIL-STD-202G, Method 201A

Edition 2003-01 Annex A MIL-STD-202G, Method 103B, Test
Product Markin ] Humidit Condition A. high RH (95%) and

g Cap1: Brand logo, current and Y elevated temperature (40°C) for 240
voltage ratings hours.

Cap2: Agency approval marks S MIL-STD-202G, Method 101D, Test
Packaging Available in Bulk (M=1000 pcs/pkg) pray Condition B

or on Tape/Reel (MRET1=1000 pcs/

reel)
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Part Numbering System

0217 000P o _ 0217 xxxx M X E P
D:':I } 52401 TTT
— 02
4,‘ ‘k —| |- Series
5.1+0.6 5.1+0.6
Amp Code
Refer to Amp Code column of
Electrical Characteristics Table
6.0 MAX
0217.032 XEP |, © | ~—eosmx~| [ Quantity Code
to :m: M = 1000
0217.315 XEP 065 1 Packaging Code
X = Filler
Option Codes
Blank = Ca_rtridge Type Fuse
0217.400 XEP —| 6 % | < 225MAX — | I MAX E = Axial Leaded Fuse
to /:D:I:E]]:;:: Lead-free
0217015 XEP o —
All dimensions in mm
Notes:

* Ratings above 6.3A
have 0.8 mm dia lead

tity &

Packaging Option Packaging Specification Packaging Code Taping Width
Bulk N/A 1000 MX N/A
Bulk N/A 1000 MXE N/A
Reel and Tape EIA 296-E 1000 MRET1 T1=52mm (2.062")
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@ 218 Series, 5 x 20 mm, Time-Lag (Slo-Blo®) Fuse ®“ @ ® CE @

Description

5x20mm time-Lag glass body cartridge fuse designed to

é |IEC specification.

< Feawres |
J / e Designed to specification for time-
4, International (IEC ) Lag fuses
L Standards for use

oball e Available in cartridge
globally and axial lead form
e Meets the IEC

60127-2, Sheet 3

lead-free
Agency Approvals

e RoHS compliant and

Applications
Agency Agency File Number Ampere Range
Cartridge Certificates: Used as supplementary protection in appliance or
NBK120802-E10480 A&C 1A — BA utilization equipment to provide individual protection for
Leaded Certificates: 6.3A - 15A components or internal circuits.
NBK120802-E10480 B&D
Certificates:
2002010207007596 32mA - 6.3A Electrical Characteristics
Certificates:
32mA - 40mA °
SU05001-3005 % of Ampere | A hore Ratin Opening Time
® SU05001-2008 50”1“/2 - ?82mA Rating p 9 pening
SU05001-2009 32mA-100mA 60 minutes, Minimum
) R%ﬂ%gdrrgged File: 150% 125mA-6.3A 60 minutes, Minimum
N Guide: 32mA - 16A 8A-15A 30 minutes, Minimum
F_l‘JDYXZ 32mA-100mA 120 sec., Maximum
le:
210% 126mA-6.3A 120 sec., Maximum
@. 029862 32mA - 15A ° :
Acc. Class: 8A-15A 120 sec., Maximum
LR1422-30 ; "/}
License: 32mA-100mA 200 ms., Min.; 10 sec. Max. 9
@ KM41462 80mA - 6.3A 275% 125mA-6.3A | 600 ms., Min.; 10 sec. Max. s
File: 8A-15A 600 ms., Min.; 10 sec. Max.  [iodd
® 9850004, 9843043, 32mA -6.3A - 00
811742, 304650, 416270 32mA-100mA 40 ms., Min,; 3 sec. Max. -
License: 32mA — 10A 400% 125mA-6.3A 150 ms., Min.; 3 sec. Max. N
— 40013496 :
- 8A-15A 150 ms., Min.; 3 sec. Max.
Aﬁ License: 1BA* :
40016604 32mA-100mA 10 ms., Min.; 300 ms. Max.
(E 32mA — 16A 1000% 125mA-6.3A 20 ms., Min.; 300 ms. Max.
8A-15A 20 ms., Min.; 300 ms. Max.

* Approval for Cartridge versions only
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Electrical
Nominal Nominal Agency Approvals
. Nominal Nominal Voltage _quel_'
Interrgptmg (;old Melting Drop at [ Dissipation
Rating Resistance 12t (A?sec) Rated At Rated
(Ohms) Current Current
(mV) (\4%]
.032 0.032 250 58.4500 0.00297 5000 1.6 X X X X X X X
.040 0.04 250 35.7000 0.00536 4000 1.6 X X X X X X X
.050 0.05 250 23.3000 0.00692 3500 1.6 X X X X X X X
.063 0.063 250 176500 0.0117 3000 1.6 X X X X X X X
.080 0.08 250 12.6000 0.0258 2500 1.6 X X X X X X X X
.100 0.1 250 8.9050 0.0482 2000 1.6 X X X X X X X X
.125 0.125 250 4.2000 0.1465 1900 1.6 X X X X X X X X
.160 0.16 250 2.5500 0.2190 1500 1.6 X X X X X X X X
.200 0.2 250 1.6000 0.3410 1300 1.6 X X X X X X X X
.250 0.25 250 1.0495 0.5405 1100 1.6 X X X X X X X X
319 0.315 250 35A@250Vac 0.8475 1.1100 1000 1.6 X X X X X X X X
1400 0.4 250 0.5350 1.3250 900 1.6 X X X X X X X X
.500 0.5 250 0.3700 2.8250 300 1.6 X X X X X X X X
.630 0.63 250 0.2750 4.6750 250 1.6 X X X X X X X X
.800 0.8 250 0.0813 3.370 150 1.6 X X X X X X X X
001. 1 250 0.0613 6.730 150 1.6 X X X X X X X X X
1.25 1.25 250 0.0446 12.650 150 1.6 X X X X X X X X X
01.6 1.6 250 0.0336 23.350 150 1.6 X X X X X X X X X
002. 2 250 0.0293 14.450 150 1.6 X X X X X X X X X
02.5 25 250 0.0219 23.250 120 1.6 X X X X X X X X X
3.15 3,18 250 0.0173 38.150 100 1.6 X X X X X X X X X
004. 4 250 40A @ 250Vac 0.0129 69.10 100 1.6 X X X X X X X X X
005. 5} 250 50A @ 250Vac 0.0104 111.00 100 1.6 X X X X X X X X X
06.3 6.3 250 63A @ 250Vac 0.0076 198.50 100 1.6 X X X X X X X X X
008. 8 250 80A @ 250Vac 0.0059 341.50 100 4 X X X X X X
010. 10 250 100A @ 250Vac 0.0045 568.00 100 4 X X X X X X
12.5 12.5 250 63A @ 250Vac 0.0034 889.00 100 4 X X
015. 15 250 100A @ 250Vac 0.0028 1405.00 100 4 X X X x*
016. 16 250 63A @ 250Vac 0.0021 1955.00 100 4 X X

* Approval for cartidge versions only.

Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

o 20 Recommended Process Parameters:
§ 260
5 20 Wave Parameter Lead-Free Recommendation
2 20
£ 20 Preheat:
% 180 (Depends on Flux Activation Temperature)  (Typical Industry Recommendation)
8
5 160 Temperature Minimum: 100° C
©
s Temperature Maximum: 150° C
2 120 .
S w0 Preheat Time: 60-180 seconds
£ :: Solder Pot Temperature: 260° C Maximum
= -
g ow Solder Dwell Time: 2-5 seconds
g 20
C ' e deececeesscsaldiccezEzz: ¢ 5|ls ¢
. R | S "I“ b Recommended Hand-Solder Parameters:
ime (Seconds) 1
1
Preheat Time f— Cooling Time .
Do T Solder Iron Temperature: 350° C +/- 5°C

Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.

Product Characteristics

. Body: Glass Operating Temperature | -55°C to +125°C
Material Cap: Nickel-plated brass
Leads: Tin—plated Copper MIL-STD-202G, Method 107G, Test
i MILSTD-202G, Method 211A, Test Thermal Shock Condeltlon B: (5 cycles —65°C to
Terminal Strength . +125°C)
Condition A
Vibrati MIL-STD-202G, Method 201A
Solderabili Reference IEC 60127 Second foration etho
137 Edition 2003-01 Annex A MIL-STD-202G, Method 103B, Test
Humidit Condition A. high RH (95%) and
Cap1: Brand logo, current and umidity elevated temperature (40°C) for 240
Product Marking voltage ratings hours.
Cap2: Agency approval marks e MILSTD-202G, Method 101D, Test
Available in Bulk (M=1000 pcs/pkg) Y Condition B
Packaging or on Tape/Reel (MRET1=1000 pcs/

reel)

(/]
)
=
()
7]
()
-
N
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l— 20405 —| 0218 xxxx M XE P
0218 000P [T J 1520
—| == |- 02 Series
5140.6  5.140.6 Amp Code
Refer to Amp Code column of
Electrical Characteristics Table
— 40 |~ 225max—~]| EoMAX
0218.032 XEP |, b Quantity Code
’ M = 1000
0218.100XEP 0.5 ;
Packaging Code
X = Filler
‘ | 5.8 MAX Option Codes
— 40 <«— 225 MAX — r Blank : Cartidge Type Fuse
0218. 125 XEP | E  :Axial Leaded Fuse
021 801 6. XEP t Lead-free

All dimensions in mm

Notes:
* Ratings above 6.3A
have 0.8 mm dia lead

Packaging

Packaging Option Packaging Specification Quantity Pa?kuazr;:;yé()de Taping Width
Bulk N/A 1000 MX N/A
Bulk N/A 1000 MXE N/A
Reel and Tape EIA 296-E 1000 MRET1 T1=52mm (2.062")
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Axial Lead & Cartridge Fuses
5%20 mm > Time-Lag > 213 Series

@ 213 Series, 5 x 20 mm, Time-Lag (Slo-Blo®) Fuse

@M@ OEIL

Agency

Agency File Number

Cartridge Certificates:
NBK120802-E10480 A&C

Leaded Certificates:
NBK120802-E10480 B&D

Ampere Range

1A -

5A

6.3A

Certificates:
2002010207007597
2003010207045592

200mA -6.3A
5A

2 6 ¢

Recognised File:
E10480
Guide:
JDYX2

File:
029862
Acc. Class:
LR1422-30

License:
KM41462

File:
9905092, 9923025,
304515, 811747

200mA - 6.3A

License:
40015638

200mA - 4A, 6.3A

AP O B &

200mA - 6.3A

Electrical Characteristic Specifications by Item

Interrupting
Rating

Nominal
Cold
Resistance
(Ohms)

Nominal
Melting
1’t (A%sec)

Nominal
Voltage
Drop

Applications

5x20mm time-Lag surge withstand glass body cartridge
fuse designed to IEC specification.

Features

Meets the IEC
60127-2, Sheet 3
specification for time-
Lag fuses

e Designed to .
International (IEC )
Standards for use
globally

RoHS compliant and
lead-free.

e Available in cartridge U
and axial lead form

Used as supplementary protection in appliance or
utilization equipment to provide individual protection for
components or internal circuits.

Electrical Characteristic for Series

)
7% of Ampere Ampere Rating

Opening Time

Rating

150% 60 minutes, Minimum
210% 2 minutes, Maximum
275% All Ratings 0.6 sec., Min.; 10 sec. Max.
400% .15 sec., Min.; 3 sec. Max.
1000% 0.02 sec., Min.; 0.3 sec. Max.

Agency Approvals

Nominal
Power
Dissipation

(mV)

.200 0.2 250 1.6000 0.22500 1500 1.6 X X X X X X X
.250 0.25 250 1.0495 0.55500 1300 1.6 X X X X X X X
BB 0.315 250 0.8475 1.14000 1100 1.6 X X X X X X X
.400 04 250 0.5350 1.36000 1000 1.6 X X X X X X X
.500 0.5 250 0.3700 2.90500 900 1.6 X X X X X X X
.630 0.63 250 0.2750 4.80000 300 1.6 X X X X X X X
.800 0.8 250 35A@250Vac 0.1635 9.42000 250 1.6 X X X X X X X
001. 1 250 0.1165 19.20000 150 1.6 X X X X X X X X
1.25 1.25 250 0.0817 2715000 150 1.6 X X X X X X X X
01.6 1.6 250 0.0551 44.20000 150 1.6 X X X X X X X X
002. 2 250 0.0452 92.70500 150 1.6 X X X X X X X X
02.5 2.5 250 0.0305 138.00000 120 1.6 X X X X X X X X
3.15 3.15 250 0.0231 202.00000 100 1.6 X X X X X X X X
004. 4 250 40A@250Vac 0.0170 226.50500 100 1.6 X X X X X X X X
005. B 250 50A@250Vac 0.0116 314.00000 100 1.6 X X X X X X X X
06.3 6.3 250 63A@250Vac 0.0095 | 600.00000 100 1.6 X X X X X X X X

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
© 2009 Littelfuse, Inc.
Specifications are subject to change without notice.
Please refer to www.littelfuse.com/series/213.html for current information.
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering
300
o 0 Recommended Process Parameters:
§ 260
B 20 Wave Parameter Lead-Free Recommendation
T 220
£ 0 Preheat:
% 180 (Depends on Flux Activation Temperature)  (Typical Industry Recommendation)
o
S 10 Temperature Minimum: 100° C
el
< ::: Temperature Maximum: 150° C
2 .
ime: -
2 Preheat Time 60-180 seconds
o) 80 .
% o Solder PotTemperature: 260° C Maximum
2 .
g ow | Solder Dwell Time: 2-5 seconds
2 20
£
& ne =) < 9 =3 (=3 =3 =3 =3 =3 e =] < =3 g o =3 =3 =3 =3 =] =) =) o 8
. R | "I“ b Recommended Hand-Solder Parameters:
ime (Seconds) |
L]
Preheat Ti Cooling Ti
reneat fime T e Solder Iron Temperature: 350° C +/- 5°C

Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product

racteristics

Axial Lead & Cartridge Fuses
5%20 mm > Time-Lag > 213 Series

Material

Body: Glass
Cap: Nickel-plated brass
Leads: Tin—plated Copper

Operating Temperature

-55°C to +125°C

Terminal Strength

MIL-STD-202G, Method 211A, Test
Condition A

MIL-STD-202G, Method 107G, Test

Solderability

Reference IEC 60127 Second Edition
2003-01, Annex A

Product Marking

Cap1: Brand logo, current and voltage

Cap2: Agency approval marks Series

Packaging

Available in Bulk (M=1000 pcs/pkg) or
on Tape/Reel (MRET1=1000 pcs/reel)

Thermal Shock Condition B: (5 cycles -65°C to
+125°C)

Vibration MILSTD-202G, Method 201A
MIL-STD-202G, Method 103B, Test

Humidit Condition A. High RH (95%) and

Y elevated temperature (40°C) for 240

hours.

Salt Spray MIL-STD-202G, Method 101D, Test

Condition B

0213 000P

0213 000 XEP

Notes:
* Ratings above 6.3A
have 0.8 mm dia lead

— ‘ ‘47 —»‘ ‘ - -0.2
5.1+06  5.1+0.6
| 40 | ~—225MAX—~ \is MAX
L B —
0.65 ;

All dimensions in mm

Part Numbering System

0213 xxxx M X E P

Series

Amp Code

Refer to Amp Code column of
Electrical Characteristics Table

Quantity Code
M = 1000

Packaging Code
X = Filler

Option Codes

Blank : Cartidge Type Fuse
E : Axial Leaded Fuse

Lead-free

Packaging

. . . . . Quantity & ; c
Packaging Option Packaging Specification Quantity PackagingyCode Taping Width
213 Series
Bulk N/A 1000 MX N/A
Bulk N/A 1000 MXE N/A
Reel and Tape EIA 296-E 1000 MRET1 T1=52mm (2.062")

© 2009 Littelfuse, Inc.

Specifications are subject to change without notice.
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Axial Lead & Cartridge Fuses
5%20 mm > Time-Lag > 219XA Series

® 219XA Series, 5x20mm, Time-Lag (Slo-Blo®) Fuse

&HPNE O V©

<
64
4

Agency Approvals

Agency Agency File Number

Cartridge Certifications:

Ampere Range

NBK220604-E10480A 1A -5A
NBK230604-E10480A 6.3A
Leaded Certifications:
NBK220604-E10480B 1A -5A
NBK230604-E10480B 6.3A
Certifications:
2004010207110266 1254 - S0omA
2003010207079982 '
Recognised File:
\ E10480
N e 40mA - 6.3A
JDYX2
@ File and Acc. Class:
: 029862_0_000
125mA — 6.3A
@ License:
KM41462
File:
40mA - 100mA
® 604904/604924 125mA — 800mA
402708 1A — 6.3A
310144 ’
License:
40016080 125mA - 6.3A
(3 40mA - 6.3A

Description

5x20mm time-Lag glass body cartridge fuse designed to
IEC specification

Features

¢ Designed to specification for time-

International (IEC ) Lag fuses
Standards for use e Available in cartridge
globally and axial lead form

e Meets the IEC

e RoHS liant and
60127-2, Sheet 6 o> complian

lead-free

Applications

Used as supplementary protection in appliance or
utilization equipment to provide individual protection for
components or internal circuits.

Electrical Characteristics for Series

% of Ampere

Ampere Rating Opening Time

Rating
40mA - 100mA 1 hours, Minimum
150%
126mA - 6.3A 1 hours, Minimum
40mA - 100mA 2 minutes, Maximum
210%
125mA - 6.3A 2 minutes, Maximum
40mA - 100mA 0.2 sec., Min; 10 sec. Max
275%
125mA - 6.3A 0.6 sec., Min; 10 sec. Max
40mA - 100mA 0.04 sec., Min; 3 sec. Max
400%
125mA - 6.3A .15 sec., Min; 3 sec. Max
40mA - 100mA .01 sec., Min; 0.3 sec. Max
1000%
125mA - 6.3A .02 sec., Min; 0.3 sec. Max

n

o
=

[
)
S
X
)
F
N
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Electrical Characteristic Specifications by Item

Nominal Nominal Agency Approvals
Amp |Voltage | : Nominal Nom!nal Voltage _Pc_)we_r
nterrupting Cold Melting Drop at | Dissipation
Rating Resistance 1’t Rated at Rated
(Ohms) 2 Current Current
(mV) (W)
.040 | 0.040 250 31.8620 0.01100 4000 1.6 X X X
.050 | 0.050 250 21.2920 0.01700 3500 1.6 X X X
.063 | 0.063 250 14.2685 0.02850 3000 1.6 X X X
.100 | 0.100 250 6.0180 0.07900 2500 1.6 X X X
125 | 0.125 250 4.2000 0.13000 2000 1.6 X X X X X X X
.160 | 0.160 250 2.5500 0.31000 1900 1.6 X X X X X X X
.200 | 0.200 250 1.6000 0.32000 1500 1.6 X X X X X X X
.250 | 0.250 250 1.0495 0.54000 1300 1.6 X X X X X X X
315 | 0.315 250 0.8475 1.23000 1100 1.6 X X X X X X X
400 | 0.400 | 250 0.56350 1.40000 1000 1.6 X X X X X X X
.600 | 0.500 | 250 150A @ 0.3700 3.00000 900 1.6 X X X X X X X
630 | 0.630 | 250 | 250VAC | 02750 | 4.82000 300 16 x | x| x| x| x| x| x
.800 | 0.800 250 0.1635 9.35000 250 1.6 X X X X X X X
001. 1.00 250 0.1165 19.20000 150 1.6 X X X X X X X X
1.25 1.25 250 0.0817 2715000 150 1.6 X X X X X X X X
01.6 1.60 250 0.0551 44.20000 150 1.6 X X X X X X X X
002. 2.00 250 0.0452 92.70500 150 1.6 X X X X X X X X
025 | 2.50 250 0.0305 138.00000 120 1.6 X X X X X X X X
3.15 | 3.15 250 0.0231 202.00000 100 1.6 X X X X X X X X
004. 4.00 250 0.0158 330.00000 100 1.6 X X X X X X X X
005. | 5.00 250 0.0117 544.00000 100 1.6 X X X X X X X X
06.3 6.3 250 0.0117 1093.03500 100 1.6 X X X X X X X X

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

o Recommended Process Parameters:

§ 260 m
S 20 Wave Parameter Lead-Free Recommendation ()
T 20 -
£ Preheat: '6
% 180 (Depends on Flux Activation Temperature)  (Typical Industry Recommendation) (77
3

S 160 Temperature Minimum: 100° C <
°

s ™ Temperature Maximum: 150° C X
2 120 .

s Preheat Time: 60-180 seconds o
‘ -
% :: Solder PotTemperature: 260° C Maximum N
g Solder Dwell Time: 2-5 seconds

£

K3

JENEEE I

50
60
70
80
920
1004
1104
1204
1304
150]
1504
1604
1704
1804
1904
2004
2104
2204
2304
2404

N B
o 8 &
—

Recommended Hand-Solder Parameters:

Time (Seconds)

el

Preheat Time — — Cooling Time

Duwell Time Solder Iron Temperature: 350° C +/- 5°C
Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product racteristics

. Body: Glass Operating Temperature | —55°C to +125°C
Materials Cap: Nlc}(el Plated Brass
Leads: Tin Plated Copper MIL-STD-202G, Method 107G, Test
) M”:STD-ZOZG, Method 211A. Shock Condition B: (5 Cycles —-65°C to
Terminal Strength Test Condition A +125°C)
- Reference IEC 60127 Second Edition Vibration MIL-STD-202G, Method 201A
Solderability 2003-01 Annex A
MIL-STD-202G, Method 103B, Test
Cap 1: Brand logo, current and voltage Humidit Condition A high RH (95%) and
Product Marking rating Y elevated temperature (40° C) for 240
Cap 2: Agency approval markings Series hours.
. Available in Bulk (M=1000 pcs/pkg) or on MIL-STD-202F Method 101D, Test
Packaging Tape/Reel (MRET1=1000 pcs/reel) LIBELTEY Condition B
0219 000XAP Fom0s | 0219 x00xx M XA E P
5.2+0.1
[T ] ¥ sees
H‘ F — |- Series
51+0.6  5.1+0.6
Amp Code
Refer to Amp Code column of
5.8 MAX Electrical Characteristics Table
0219000XAEP ~|, ® | —eesmax—|
/z[l:l:[]]:/,:- Quantity Code
0.65* 1 M = 1000
All dimensions in mm Packaging Code
X = Filler
Notes:
* Ratings above 6.3A A = Enhanced Isq t
have 0.8 mm dia lead -
Option Codes
Blank : Cartidge Type Fuse
E : Axial Leaded Fuse
Lead-free

Packaging
Packaging Option Packaging Specification Quantity & Taping Width
Packaging Code
219XA Series
Bulk N/A 1000 MXA N/A
Bulk N/A 1000 MXAE N/A
Reel and Tape N/A 1000 MRAET1 T1=52mm (2.062")
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® 216 Series, 5 x 20 mm, Fast-Acting Fuse ® @“ @ ® (3 @

5x20mm fast-acting ceramic body cartridge fuse designed
to |IEC specification.

Features

e Designed to for fast-acting fuses
International (IEC )
Standards for use
globally

e Meets the IEC 60127-
2, sheet 1 specification

Applications

e Available in cartridge
and axial lead form

RoHS compliant and
lead-free

G

Agency Agency File Number Ampere Range

Cartridge Certificates: Used as supplementary protection in appliance or
NBK2508\702-E10480 A&C utilization equipment to provide individual protection for
NBK250702-E10480 E 1A~ 10A components or internal circuits.
Leaded Certificates:
NBK250702-E10480 B & D . e -
NBK250702-E10480 F Electrical Characteristics for Series
Certificates:

@ 50mA - 800mA % of Ampere : .
2003010207079960 ° mp Ampere Rating Opening Time
2002010207007594 1A-6.3A Rating

. 50mA - 4A 60 minutes, Minimum
® Certificates: 1A-10A
SU05001-2013 150% 5A - 6.3A 60 minutes, Minimum
Recognised File: 8A — 16A 30 minutes, Minimum
“ 510480 50mA - 4A 30 minutes, Maximum
Guide:
JDYX2 50mA — 10A 210% bA - 6.3A 30 minutes, Maximum
File: 12.5A, 16A 8A - 16A 30 minutes, Maximum
@ 029862 ;
¥ Acc. Class: 50mA - 4A 0.01 sec.., Min.; 2 sec. Max.
LR1422-30 275% BA - 6.3A 0.01 sec.., Min_; 3 sec. Max.
License: 1A - 6.3A -
KM41462 -0 8A — 16A 0.04 sec., Min.; 20 sec. Max.
File: 50mA - 4A .003 sec., Min.; 0.3 sec. Max.
9851193, 0149272 50mA - 6.3A ;
0147099 and 811745 8A&10A,16A 400% bA - 6.3A .003 secC., Mlﬂ.; 0.3 sec. Max.
508639, 601025 8A - 16A .01 sec.., Min.; 1.0 sec. Max.
License: 50mA - 6.3A
I4OO13834 *SA *10A 50mA - 4A .02 seconds, Maximum
License: 1000% 5A - 6.3A .02 seconds, Maximum
40016442 *12.54
8A - 16A .03 sec.onds, Maximum
(3 50MA - 16A

*Approval for Cartridge versions only

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Electrical Characteristics Specifications by Item

Nominal Nominal Agency Approvals
Amp | Voltage : Nominal Nominal Voltage : Powet:
TS |t Miling | S [Oapeten) ol o o @ o
. (Ohms) AL Current Current @ : ® C€ @ — lods
(mV) (W)
.050 | 0.05 250 15.9000 0.00019 10000 1.6 X X X X X X
.063 | 0.63 250 10.4500 0.00054 8800 1.6 X X X X X X
.080 0.8 250 7.8850 0.00084 7600 1.6 X X X X X X
.100 0.1 250 5.7925 0.00450 7000 1.6 X X X X X X
125 | 0.125 250 3.6750 0.00546 5000 1.6 X X X X X X
160 | 0.16 250 5.3490 0.00576 4300 1.6 X X X X X X
.200 0.2 250 3.3500 0.00439 3500 1.6 X X X X X X
250 | 0.25 250 2.3500 0.00891 2800 2.5 X X X X X X
315 | 0.315 250 1.8500 0.01000 2500 2.5 X X X X X X
400 0.4 250 0.9065 0.04000 2000 25 X X X X X X
.500 0.5 250 0.8660 0.16500 1800 2.5 X X X X X X
.630 | 0.63 250 0.4650 0.17500 1500 2.5 X X X X X X
800 | 0.8 | 250 | 'P00A@250VacI™ 45950 | 028500 | 1200 25 x| x | x | x | x x
001. 1 250 0.2370 0.18000 1000 25 X X X X X X X X X
1.25 1.25 250 0.1530 0.48000 800 4 X X X X X X X X X
01.6 1.6 250 0.1112 1.00500 600 4 X X X X X X X X X
002. 2 250 0.0764 1.87000 500 4 X X X X X X X X X
02.5 2.5 250 0.0584 2.69500 400 4 X X X X X X X X X
3.15 | 3.15 250 0.0368 6.70000 350 4 X X X X X X X X X
004. 4 250 0.0247 14.99500 300 4 X X X X X X X X X
005. B 250 0.0183 2746000 250 4 X X X X X X X X X
06.3 6.3 250 0.0137 56.43000 200 4 X X X X X X X X X
008. 8 250 0.0123 64.31500 200 4 X X X X X x* X
010. 10 250 0.0079 | 154.34000 200 4 X X X X X x* X
125 | 125 250 0.0057 | 235.00000 200 4 X X X x*
016. 16 250 750A@250Vac 0.0040 | 462.50000 200 4.5 X X X X

* Approval for cartidge versions only.

Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

300 Recommended Process Parameters:
- 280
8 = Wave Parameter Lead-Free Recommendation
o 240
2 Preheat:
5 200 (Depends on Flux Activation Temperature) ~ (Typical Industry Recommendation)
g Temperature Minimum: 100° C
S 160
2 e Temperature Maximum: 150° C
% 120 Preheat Time: 60-180 seconds
= 100
5 w Solder PotTemperature: 260° C Maximum
g Solder Dwell Time: 2-5 seconds
© 40
g 20 |
5
e i dsssfes el gz ﬁlg E; Recommended Hand-Solder Parameters:
Time (Seconds) 1
PT—— ¢ [ M—— 1 Solder Iron Temperature: 350° C +/- 5°C
Dwell Time Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.

Product Characteristics

Body: Ceramic

Operating Temperature | -55°C to +125°C
Cap: Nickel-plated brass perating peratur o

Material

Leads: Tin—plated Copper MILSTD-202G, Method 107G, Test
Filler (160mA-16A): Sand Thermal Shock Condition B: (5 cycles -65°C to
. MILSTD-202G, Method 211A, Test +125°C)
Terminal Strength Condition A
Vibration MIL-STD-202G, Method 201A

Solderability Refgrence IEC 60127 Second

Edition 2003-01 Annex A MIL-STD-202G, Method 103B, Test

. o Condition A. high RH (95%) and

Product Marking Cap 1: I\?;T_r;céel)og(:i,nzurrent and el ﬁlevated temperature (40°C) for 240

Cap 2: Agency approval markings ours.

Available in Bulk (M=1000 pcs/pkg) Salt Spray MIL-STD-202G, Method 101D, Test
Packaging or on Tape/Reel (MRET1=1000 pcs/ Condition B

reel)
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Part Numbering System

0216 xxxx M X E P

0216 000XP [T J ¥ e
4.‘ F*‘ | — - Series
5.1+0.6 5.1+0.6
Amp Code
Refer to Amp Code column of
6.0 MAX Electrical Characteristics Table
0216.050EP —=|, © |—2swa—~l [
to | /:'g:l:[a:/:' Quantity Code
0216.800XEP 0.65 ?7 M = 1000
Packaging Code
X = Filler
5.8 MAX Option Codes
0216001.XEP - 0 ‘ neelasine ‘4 Blank : Cartidge Type Fuse
to H— E : Axial Leaded Fuse
0216016.XEP 0.65%* 1
Lead-free

All dimensions in mm
** Ratings above 6.3A have 0.8 mm diameter lead

Packaging

Packaging Option Packaging Specification Quantity Pagkl;agqgéycgc()de Taping Width
216 Series
Bulk N/A 1000 MX N/A
Bulk N/A 1000 MXE N/A
Reel and Tape EIA 296-E 1000 MRET1 T1=52mm (2.062")
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Axial Lead & Cartridge Fuses
5%20 mm > Time-Lag > 215 Series

@ 215 Series, 5 x 20 mm, Time-Lag (Slo-Blo®) Fuse

Y@L\ YSEOROX (AZPAN

Agency Approvals

¢
| AgencyApprovals

Description

5x20mm time-Lag surge withstand ceramic body cartridge
fuse designed to IEC specification

Features

Meets the IEC
60127-2, Sheet 5
specification for time-
Lag fuses

e Designed to .
International (IEC)
Standards for use
globally

RoHS compliant and
lead-free

e High breaking capacity o

Applications

Agency Agency File Number Ampere Range Used as supplementary protection in appliance or
Cartridge Certificates: A_BA utilization equipment to p_rovi_de individual protection for
NBK250702-E10480 C 6 3A_— 15A components or internal circuits.
NBK250702-E10480 E 16A—25A
NBK10040_8_-JP1021A
'—e’\?geKd Ceft'f'0€t951 5 1A—BA Electrical Characteristics for Series
250702-E10480 6.3A — 12A
NBK250702-E10480 F 16A — 25A % of A
NBK100408-JP1021B ° ORatirrr:gere Ampere Rating OpeningTime
Certificates: . .
2002010207007593 14,?—_361%,2 125mA — 800mA 60 minutes, Minimum
) 2005010207145714 ] 1A - 3.16A 60 minutes, Minimum
— : 150%
Certificates: 1A — 3.15A 4A - BA 60 minutes, Minimum
SU05001- 2011 A TOR
SU05001-2012 8A — 26A 30 minutes, Minimum
@ R(Iazﬁ%%rgzed File: 125mA — 160mA 1256mA - 800mA 30 minutes, Maximum
N 104 500mA — 12A 1A -3.15A 30 minutes, Maximum
Guide: 15A - 25A 210% : :
JDYX2 4A - BA 30 minutes, Maximum
File: 8A — 25A 30 minutes, Maximum
029862
@' Acc. Class: 500mA - 12A 125mA —800mA | .25 sec. Min., 80 sec. Max.
LR1422 - 30 2759 1A - 3.16A .75 sec. Min., 80 sec. Max.
. . ()
@ LchT\?Z?&& 200mA - 10A 4A - BA .75 sec. Min., 80 sec. Max.
License: 8A — 2bA .75 sec. Min., 80 sec. Max.
606726 125mA, 160mA 125mA - 800mA .05 sec., Min. 5 sec. Max.
403906 200mA —800mA, 8A, 10A
® 501856 1A - 3.15A 0% 1A - 3.16A .095 sec., Min. 5 sec. Max.
0147100 4A -6.3A 400%
709071 12A 4A - BA .150 secC., Min. 5 sec. Max.
709302 & 713062 *15A - *20A, *25A 8A — 25A .150 sec., Min. 5 sec. Max.
L|Z%%s1%:521 ZOOQSA— 8A 125mA — 800mA | .005 sec., Min. .150 sec. Max.
Licsnse: oA 1000% 1A -3.16A .010 sec., Min. .150 sec. Max.
@ 0
Lod 40016610 4A - BA .010 sec., Min. .150 sec. Max.
(3 125mA - 25A BA-25A | .010 sec., Min. .150 sec. Max.

* Approved for cartridge versions only
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Electrical Characteristic Specifications by Item

Nominal Nominal Agency Approvals
Voltage Drop Power

at Rated |Dissipation at

Current  [Rated Current

Nominal [ Nominal
Interrupting| Cold
Rating |Resistance

{Ohms) (mv) W)

125 | 0.125 | 250 11.4455 0.0330 2600 1.6 X X X
160 | 0.16 250 71000 0.0465 2400 1.6 X X X
.200 0.2 250 1.8400 0.340 2100 1.6 X X X X
250 | 0.25 250 1.2400 0.545 1500 1.6 X X X X
315 | 0.315 [ 250 0.8800 0.975 1100 1.6 X X X X
400 0.4 250 0.5825 1.325 1000 1.6 X X X X
.500 0.5 250 1.1675 0.420 850 1.6 X X | x X X X
.630 | 0.63 | 250 0.7200 0.635 650 1.6 x | x| x X X X
.800 0.8 250 0.4675 0.975 500 1.6 X X [ x X X X
001. 1 250 0.1515 1.5620 350 2.5 X X X X X | x X X X
126 | 125 | 250 | 0% [ 007 | 3.200 300 25 x | x | x| x x| x]|x]x X
01.6 1.6 250 0.0707 6.830 200 2.5 X X X X X | x X X X
002. 2 250 0.0566 11.680 190 2.5 X X X X X | X X X X
02.5 2.5 250 0.0386 22.290 180 25 X X X X X | x X X X
3.15 | 3.15 250 0.0283 43.255 140 4 X X X X X | x X X X
004. 4 250 0.0185 46.960 100 4 X X X X X | x X X X
005. ) 250 0.0153 66.095 100 4 X X X X X X X X X
06.3 6.3 250 0.0108 128.750 100 4 X X X X | x| x X X X
008. 8 250 0.0092 209.880 100 4 X X X | X | X X X X
010. 10 250 0.0066 333.565 100 4 X X X X | X x| x* X
012. 12 250 0.0061 515.500 100 4 X X X X x* [ x
015. 15 250 0.0033 12370 TBA** TBA** X x* X

016. 16 250 o0 0.0031 1408.0 TBA** TBA** X x* X

020. 20 250 400A 0.0023 3986.5 TBA** TBA** X x* X

025. 25 250 300A 0.0021 5050.0 TBA** TBA** X x* X

* Approval for cartridge versions only
** TBA - Please contact Littelfuse for details on these parameters
1A to 2A have an IR : 100A@500Vac, 4A to 6-3A have the IR : 100A@305 Vac and 1000A@72Vdc

Temperature Rerating Curve
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Average Time Current Curves

T-C Curves for 125mA to 800mA only T-C Curves for 1A to 25A only
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Soldering Parameters - Wave Soldering

Recommended Process Parameters:

260 Wave Parameter Lead-Free Recommendation
220

o
3
s
3
g 200 Preheat:
% 180 (Depends on Flux Activation Temperature)  (Typical Industry Recommendation)
Qo
S 160 Temperature Minimum: 100° C
o
E Temperature Maximum: 150° C
2 120 .
S e Preheat Time: 60-180 seconds
% :: Solder Pot Temperature: 260° C Maximum
g o« | Solder Dwell Time: 2-5 seconds
Q20
§
i dsssissccssldscsceszszs ¢ 8l
. oon -0 "l“ Recommended Hand-Solder Parameters:
ime (Seconds) |
i
Preheat Time — — Cooling Time . o o
T Solder Iron Temperature: 350° C +/- 5°C

Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product racteristics

0215.125P
to
0215025P

0215.200XEP —=|, 40

to

0215.800XEP

0215001.XEP —|, 40

to

0215012.XEP

| 20105 —|
— 02
S PRy
51406  5.1+0.6
| ~—225MAX—~ | [eomax
/f——
0.65 1
| ~—22.5 MaAx— | [ 58 MAX
‘ S
0.65% !

All dimensions in mm

* Ratings above 6.3A have 0.8 mm diameter lead

Body: Ceramic . _EEo o
Materials Cap: Nickel—plated brass PR T R 55°C to +125°C
Leads: Tin-plated Copper MIL-STD-202G, Method 107G, Test
. MIL-STD-202G, Method 211A, Test Thermal Shock Condition B: (5 cycles —65°C to
Terminal Strength L o
Condition A +125°C)
- Reference IEC 60127 Second Edition . : QTP
Solderability 2003-01 Annex A Vibration MIL-STD-202G, Method 201A
Cap 1: Brand logo, current and voltage MIL-STD-202G, Method 103B, Test
Product Marking ratings Humidity Condition A. high RH (95%) and
Cap 2: Agency approva| markings elevated temp (400C) for 240 hours.
MIL-STD-202G, Method 101D, Test
SR Condition B

Part Numbering System

0215 xxxx M X E P

Series

Amp Code

Refer to Amp Code column of
Electrical Characteristics Table

Quantity Code
M = 1000

Packaging Code
X = Filler

Option Codes
Blank : Cartidge Type Fuse
E : Axial Leaded Fuse
( Not available for 215 series,
15A to 25A)

Lead-free

Packaging

Packaging Option Packaging Specification Pagkuaagrm;ycgc()de Taping Width
215 Series
Bulk N/A 1000 MX N/A
Bulk N/A 1000 MXE N/A
Reel and Tape N/A 1000 MRET1 T1=52mm (2.062")

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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@ 232 Series, 5 x 20 mm, Medium-Acting Fuse (€ ®

Description

5x20mm medium-acting glass body cartridge fuse

é : designed to Meti B Standard.

o
\/ # e Designed to Japanese ¢ RoHS compliant and
{4’ Standard JIS C6575 lead-free

e Available in cartridge

and axial lead format

Applications

Agency Approvals

Used as supplementary protection in appliance or

Agenc Agency File Number Ampere Range I . . . .
geney geney P J utilization equipment to provide individual protection for

Cartridge Certificates: components or internal circuits.
NBK260202-E10480 B 1A - BA
NBK290502-E10480 D 6.3A - 10A
g Leaded Certificates: Electrical Characteristics for Series
NBK290502-E10480 B 1A - BA
NBK290502-E10480 F 6.3A - 10A % of Ampere o inaTi
op Rating pening lime

® Certificates: 1A - 10A

SU05001-2015 130% 1 hour, Minimum
(E 1A — 10A 160% 1 hour, Maximum

200% 2 minutes, Maximum

Electrical Characteristic Specifications by Item

Nominal Cold Nominal Agency Approvals

Amp Rating Interru'pting Resistance Me[ting
(A) Rating g 1%t

(A? sec)
001. 1 125/250 0.0923 1.37300 X X X
1.25 1.25 125/250 0.0685 4.11000 X X X
01.6 1.6 125/250 0.0537 6.96000 X X X
002. 2 125/250 0.0370 8.25000 X X X
02.5 25 125/250 10,000A @ 125VAC 0.0291 13.87500 X X X
003. 3 125/250 0.0226 17.19000 X X X
3.156 3.15 125/250 0.0215 21.9500 X X X
004. 4 125/250 0.0174 3773000 X X X
005. 5 125/250 0.0134 56.72000 X X X
06.3 6.3 125/250 0.0102 90.41500 X X X
008.* 8 125/250 300A @ 125VAC 0.0076 182.58000 X X X
010.* 10 125/250 0.0059 290.66500 X X X

To order 125Vac rated, please add part no. suffix
* Interrupting Rating for 8A & 10A is 100A@250Vac
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

Recommended Process Parameters:

240 Wave Parameter Lead-Free Recommendation
220

°
3
s
b
£ o Preheat:
% 180 (Depends on Flux Activation Temperature)  (Typical Industry Recommendation)
8
S 160 Temperature Minimum: 100° C
-
E Temperature Maximum: 150° C
2 120 .
S w0 Preheat Time: 60-180 seconds
%’6 :: Solder Pot Temperature: 260° C Maximum
‘§ o | Solder Dwell Time: 2-5 seconds
Q20
£
'2 0 =) =3 =3 d =3 (=3 =3 =3 =3 o =3 =) < =3 a =] =3 3 =3 =3 =] =) =) =) =3
. R | B "l o Recommended Hand-Solder Parameters:
ime (Seconds) 1
1
Preheat Time f— Cooling Time .
DT Solder Iron Temperature: 350° C +/- 5°C

Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product racteristics

Body: Glass Operating Temperature | -55°C to +125°C
Materials Cap: Nic}(el—plated brass o AL o
Leads: Tin-plated Copper MIL-STD-202G, Method 107G, Test
) M”:STD-ZOZG, Method 211A. Thermal Shock Condition B: (5 CyC|BS —-65°C +
Terminal Strength Test Condition A 125°C)
- Reference IEC 60127 Second Edition Vibration MIL-STD-202G, Method 201A
Solderability 2003-01 Annex A
MIL-STD-202G, Method 103B, Test
Cap 1: Brand log, current and voltage Humidit Condition A high RH (95%) and
Product Marking ratings, and agency approval Y elevated temperature (40° C) for 240
Cap 2: Blank hours.
q Available in Bulk (M=1000 pcs/pkg) or on MILSTD-202G, Method 101D, Test
Packaging Tape/Reel (MRET1=1000 pcs/reel) SRR Condition B

[ 20105 —| 0232 xxxx M X 125 P

0232 000P
D:I:I } 52401

— 02 Series

Amp Code

Refer to Amp Code column of
Electrical Characteristics Table

5.1+0.6 5.1+0.6

Quantity Code

| 40 | ~—225mAx—| [ 58 MAX M = 1000
3 —— Packaging Code
0292 000 XEP ?::D:I:D:L X = Filler

0.65* f

Under Option Code

All dimensions in mm 125 = To order 125Vac rated fuse
Blank = 250Vac rated fuse

Notes: Lead-free
* Ratings above 6.3A

have 0.8 mm dia lead

Packaging

Packaging Option Packaging Specification Quantity Pagkuaagr;:\l;ycséde Taping Width
232 Series
Bulk N/A 1000 MX N/A
Bulk N/A 1000 MXE N/A
Reel and Tape EIA 296-E 1000 MRET1 T1=52mm (2.062")
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Axial Lead & Cartridge Fuses
5x20 mm > Fast-Acting > 235 Series

@ 235 Series, 5 x 20 mm, Fast-Acting Fuse

€CEOE>®

Agency Approvals

Agency

Agency File Number
Cartridge Certificates:

Ampere Range

NBK290502-E10480 G 1A - 5A
NBK290502-E10480 | B6A & 7A
Leaded Certificates:
NBK290502-E10480 H 1A - BA
NBK290502-E10480 J B6A & 7A
Certificates:
@ SU05001 - 3007 100mA - 400mA
SU05001 - 2002 AA — BA
SU05001 - 2003
Listed File:
E10480
@ Guide No: o = 7%
JDYX
File No:
@ 029862 100mA - 3A
: Certificate Class No: 4A - BA
LR1422-01
(3 100mA - 7A

© 2009 Littelfuse, Inc.
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Description

bx20mm fast-acting glass body cartridge fuse designed to
UL specification.

Features

¢ Designed to UL/CSA/ .
ANCE 248 Standard

e Available in cartridge
and axial lead format

RoHS compliant and
lead-free

Applications

Used as supplementary protection in appliance or
utilization equipment to provide individual protection for
components or internal circuits.

Electrical Characteristics for Series

% of Ampere

Rating Ampere Rating OpeningTime
100% 4 hours, Minimum
135% 100mA - 7A 1 hour, Maximum
200% 5 seconds, Maximum

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Axial Lead & Cartridge Fuses % Littelfuse

5%20 mm > Fast-Acting > 235 Series

Expertise Applied | Answers Delivered

Electrical Characteristic Specifications by Item

. Voltage . Nominal Cold MElEl Gaeieyle ROyl
Amp Code Amp(;{)atlng Rating Int%r;::rp:tlng Resistance
(V) 9 (Ohms)

.100 0.1 250 8.4000 0.00312 X X X X
125 0.125 250 5.7500 0.00273 X X X X
.200 0.2 250 3.1500 0.00867 X X X X
.250 0.25 250 2.2500 0.01660 X X X X
.300 0.3 250 35A@250Vac, 1.6000 0.03215 X X X X
400 0.4 250 10000A@125Vac 1.750 0.05845 X X X X
.500 0.5 250 0.4265 0.06915 X X X X
.600 0.6 250 0.3195 0.11200 X X X X
.700 0.7 250 0.2625 0.15600 X X X X
.800 0.8 250 0.1920 0.25300 X X X X
001. 1 250 0.1530 0.46750 X X X X X
1.25 1.25 250 0.1055 1.08500 X X X X X
01.6 1.6 250 0.0758 2.02500 X X X X X
002. 2 250 e 0.0603 2.64500 x | x| x| x | x
02.5 2.5 250 0.0437 5.44500 X X X X X
003. 3 250 0.0347 8.39500 X X X X X
03.5 &5 250 0.0331 17.14000 X X X

004. 4 125 0.0246 17.14000 X X X X X
005. 5 125 0.0184 2741000 X X X X X
006. 6 125 10000@125Vac 0.0148 4732500 X X X X X
007. 7 125 0.0157 64.81500 X X X

Temperature Rerating Curve Average Time Current Curves

S5 333333838 «
! €8 ERSSESRS %53 ..
140 ‘ GS SoooSooecErrNNS S8 8
| RN RN
| 10000
120 ‘
] T
1 |1
g 1o -|-4-1-F--7] I s s e e A R O 1000
g ‘ — {
o ! 1 |
w 80 t \
o | |
pus ‘ 100 |
& L 8 |
o 60 ) z
: :
o 25°C .
40 ‘ 2
T w
s 1l
20 | E It
|
60°C -40°C 20°C 0°C 20°C 40°C 60°C 80°C 100°C 120°C =l | EE &
76°F -40°F  -4°F  32°F 68°F 104°F 140°F 176°F 212°F 248°F 1 N X
AR N&\\\\ \ \
AMBIENT TEMPERATURE
0.1 \ ‘ \ LN N N\ \\
IS S mlu= o
\ \ AW WA\ WA Y N\ N
ANNA\Y AL
\ ANY NN
Loy
AN ‘l\ \\\ \\ \\ N\
N AN N N N\
AN NNOUOOUINNNARNY
01 1 10 100 1000
CURRENT IN AMPERES

Please contact Littelfuse for details on T-C curve for 7A rating
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Axial Lead & Cartridge Fuses
5x20 mm > Fast-Acting > 235 Series

Soldering Parameters - Wave Soldering

- Measured on bottom side of board

Temperature (°C)

Time (Seconds)

8
9
100.
110.
120.
130.
L0
50
60.
70.
80.
190.
200.
210
220.

Preheat Time — —

Cooling Time
Dwell Time

Product Characteristics

Recommended Process Parameters:

Wave Parameter Lead-Free Recommendation

Preheat:

(Depends on Flux Activation Temperature)

Temperature Minimum:
Temperature Maximum:
Preheat Time:

(Typical Industry Recommendation)
100° C

150° C

60-180 seconds

Solder PotTemperature:

260° C Maximum

Solder Dwell Time:

2-5 seconds

Recommended Hand-Solder Parameters:

Solder Iron Temperature: 350° C +/- 5°C
Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.

Materials

Body: Glass
Cap: Nickel-plated brass
Leads: Tin—plated Copper

Terminal Strength

MILSTD-202G, Method 211A.
Test Condition A

Solderability

Reference IEC 60127 Second Edition
2003-01 Annex A

Product Marking

Cap 1: Brand logo, current and voltage
rating

Cap 2: Series and agency approval
markings

Packaging

Available in Bulk (M=1000 pcs/pkg) or on
Tape/Reel (MRET1=1000 pcs/reel)

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Operating Temperature | -55°C to +125°C
MIL-STD-202G, Method 107G, Test

Thermal Shock Condition B: (5 cycles —-65°C +
125°C)

Vibration MILSTD-202G, Method 201A
MIL-STD-202G, Method 103B, Test

- Condition A high RH (95%) and

by elevated temperature (40° C) for 240
hours

Salt Spra MIL-STD-202G, Method 101D, Test

pray Condition B
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Axial Lead & Cartridge Fuses
5%20 mm > Fast-Acting > 235 Series

w4 Littelfuse
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Part Numbering System

0235 xxxx M _)S _E_ _P_

0235000P

Series

5.1+0.6 5.1+0.6

Amp Code

Refer to Amp Code column of
Electrical Characteristics Table

6.0 MAX i

0235100 XEP — 40 ‘ -—22.5 MAX — \:/ r Qu'\a/ln:lt1yoé:oode
0235.400 XEP 0.65 T Packaging Code

X = Filler

Option Code

E = Axial Leaded

0235.500 XEP — 40 ‘ - 22.5 MAX —= ‘ r 5.8 MAX Lead-free
to 5’:
0235006.XEP o5 —
All dimensions in mm

Notes:

* Ratings above 6.3A
20.8 mm dia lead

Packaging

Quantity &

Packaging Option Packaging Specification Quantity Packaging Code Taping Width
235 Series
Bulk N/A 1000 MX N/A
Bulk N/A 1000 MXB N/A
Reel and Tape EIA 296-E 1000 MRET1 T1=52mm (2.062")

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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@ 233 Series, 5 x 20 mm, Medium-Acting Fuse (€ @ ®

Description

5x20mm medium-acting glass body fuse designed to UL

é : specification.

p
J # e Desinged to UL/CSA/ ® RoHS compliant and
4!- ANCE 248 Standard lead-free
Ry

e Available in cartridge
and axial lead format

Applicati
Agency Approvals ppiications

Used as supplementary protection in appliance or
Agency Agency File Number Ampere Range utilization equipment to provide individual protection for

Cartridge Certificates: components or internal circuits.
NBK280602-E10480 C 1A -5A
NBK290502-E10480 | 6A - 10A
Electrical Characteristics for Series
Leaded Certificates:
NBK280602-E10480 D 1A -5A % of Am
pere Ampere . .
NBK290502-E10480 J 6A - 10A Rating Rating OpeningTime
Certificates: B -
® SU05001 — 2010 1A -6.5A 1A -3.6A 4 hours, Minimum
100% 4A - 7A 1 hour, Minimum
Hsted Th 8A— 10A 1 hour, Minimum
Guide: 1A -3.5A 15 sec., Min; 1500 sec., Max.
JDYX
135% 4A - T7A 15 sec., Min; 1500 sec., Max.
Fle: 1A= 10A 8A—10A | 3sec., Min; 3600 sec., Max.
@m 029862
Acc. Class: 1A -3.6A .60 sec., Min; 3 sec., Max.
LR1422-01 -
200% A4A - T7A .60 sec., Min; 3 sec., Max.
(E 8A — 10A 0.4 sec., Min; 2.25 sec., Max.

Electrical Characteristic Specifications by Item

Nominal Cold |Nominal Melting RIS A DS

Interrupting

Amp Code Rating Resistance 1’
(Ohms)

001. 1 125 0.1750 1.97500 X X X X X

1.25 1.25 125 0.1263 3.39000 X X X X X

01.6 1.6 125 0.0880 6.14000 X X X X X
002. 2 125 0.0684 9.97000 X X X X X
02.5 2.5 125 0.0521 1704500 X X X X X
003. 3 125 0.0431 26.24000 X X X X X
3.15 815 125 0.0380 29.79500 X X X X X
03.5 3.5 125 10,000A @ 125 VAC 0.0322 36.27500 X X X X X

004. 4 125 0.0293 51.61000 X X X X X
005. 5 125 0.0217 89.97500 X X X X X
006. 6 125 0.0179 131.45500 X X X X X
06.3 6.3 125 0.0166 151.90500 X X X X X
007. 7 125 0.0137 157.31000 X X X

008. 8 125 0.0084 169.43500 X X X X

010. 10 125 0,0066 274.11500 X X X X .

Courtesy of Steven Engineering;inc=230"Ryan-Way; South~Sar ; = - : = = ~(800)258=9200=www-Stevenengineering.com
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

Recommended Process Parameters:

o

% Z: Preheat:

E 200 (Depends on Flux Activation Temperature)  (Typical Industry Recommendation)
R Temperature Minimum: 100° C

?E :: Temperature Maximum: 150° C

§ 120 Preheat Time: 60-180 seconds

= 100

o Solder PotTemperature: 260° C Maximum

5
g Solder Dwell Time: 2-5 seconds
T 40
g 20
5
P EFEFEE IFEF N AP N E R glg g Recommended Hand-Solder Parameters:
Time (Seconds) 1
. o o
FE— g ] —r—— 1 Soldgr Iro_nTemperature. 350° C +/-5°C
Dwell Time Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Axial Lead & Cartridge Fuses
5%20 mm > Medium-Acting > 233 Series

Product racteristics

Body: Glass
Cap: Nickel-plated brass
Leads: Tin—plated Copper

Materials

MILSTD-202G, Method 211A, Test

Terminal Strength Condition A

Reference IEC 60127 Second Edition

Solderability 2003-01 Annex A

Cap 1: Brand logo, current and voltage
rating

Cap 2: Series and agency approval
markings

Product Marking

Available in Bulk (M=1000 pcs/pkg) or on

Packaging Tape/Reel (MRET1=1000 pcs/reel)

0233 000P
% 2040.5 »‘
D:DIS 2+0.1

e
5.140.6  5.1+0.6
0233000XEP

| 40 | ~—225mAx—~]| [eemax
:%/ S——
65*

All dimensions in mm
Notes:
* Ratings above 6.3A
have 0.8 mm dia lead

Packaging

Operating Temperature

-55°C to +125°C

MILSTD-202G, Method 107G, Test

Thermal Shock Condition B: (5 cycles —65°C to
+125°C)

Vibration MILSTD-202G, Method 201A
MILSTD-202G, Method 103B, Test

Humidity Condition A. high RH (95%) and
elevated temp (40°C) for 240 hours

Salt Spray MIL-STD-202G, Method 101D, Test

Condition B

Part Numbering System

0233 xxxx M _)S _P_

Series

Amp Code

Refer to Amp Code column of
Electrical Characteristics Table

Quantity Code
M = 1000

Packaging Code
X = Filler

Lead-free

Quantity &

Packaging Option Packaging Specification Quantity Packaging Code Taping Width
233 Series
Bulk N/A 1000 MX N/A
Bulk N/A 1000 MXE N/A
Reel and Tape EIA 296-E 1000 MRET1 T1=52mm (2.062")

© 2009 Littelfuse, Inc.
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@ 234 series, 5 x 20 mm, Medium-Acting Fuse CG @ ®

. 5x20mm medium-acting glass/ceramic body cartridge fuse
' designed to UL specification.
G &
&
{,;,’ e Desinged to UL/CSA/ e Glass body for 1-3.56A,
ANCE 248 Standard Ceramic body for
e Available in cartridge 4-10A
and axial lead format e RoHS compliant and
lead-free
Agency Approvals Applications
Agency Agency File Number Ampere Range Used as supplementary protection in appliance or
Cartridge Certificates: utilization equipment to provide individual protection for
NBK290502-E10480 C 1A - 3.6A components or internal circuits.
NBK280602-E10480 E 4A & BA
NBK280602-E10480 G BA — 10A
Leaded Certificates: Electrical Characteristics for Series
NBK290502-E10480 H 1A -3.6A
NBK280602-E10480 F 4A & BA % of Ampere e mmm—
NBK280602-E10480 H 6A — 10A o OT AMP p Opening Time
— Rating Rating
Certificates: -
@® SU05001 - 3001 1A -3.15A 100% 1-35 4 hours, Minimum
SU05001 - 4001 3.5A .
4 -1 1h M
SU05001 — 2016 4A - 10A 0 our, Minimum
Listed File: 135% 1-35 3 sec., an, 1 hr. Max
E10480 4-10 3 sec., Min; 1 hr. Max
Guide: 200% 1-35 400ms., Min; 2.25 sec. Max
JDYX ° 4-10 400ms., Min; 4 sec. Max
File:
@ 029862 Lot
: Certificate Class:
LR1422-01

Electrical Characteristic Specification by Item

Nominal Cold Nominal
Resistance Melting
(Ohms) I?t (A2 sec)

Interrupting

Rating

001. 1 250 0.1750 1.97500 X X X X X
1.25 1.25 250 0.1262 3.39000 X X X X X
01.6 1.6 250 0.0884 6.14000 X X X X X
002. 2 250 100A @ 250 VAC 0.0684 9.97000 X X X X X
02.5 2.5 250 10000A @ 125 VAC 0.0521 1704500 X X X X X
003. 3 250 0.0431 26.2400 X X X X X
8.15 3.15 250 0.0380 29.79500 X X X X X
03.5 3.5 250 0.0322 36.27500 X X X X X
004. 4 250 0.0304 10.37000 X X X X X
005. 5 250 0.0214 20.64500 X X X X X
006. 6 250 200A @ 250 VAC 0.0194 33.01500 X X X X X
06.3 6.3 250 10000A @ 125 VAC 0.0168 3768500 X X X X X
008. 8 250 0.0144 80.67500 X X X X X
010. 10 250 0.0107 129.02500 X X X X X

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

_— Recommended Process Parameters:
§ 260
° a0 Wave Parameter Lead-Free Recommendation
2 20
€ 200 Preheat:
% 180 (Depends on Flux Activation Temperature)  (Typical Industry Recommendation)
o
S 160 Temperature Minimum: 100° C
e
i Temperature Maximum: 150° C
2 120 .
2 Preheat Time: 60-180 seconds
%’6 :: Solder Pot Temperature: 260° C Maximum
g . | Solder Dwell Time: 2.5 seconds
2 20
5
R A AR A RN N EEE RN EE
T R i DR |" N Recommended Hand-Solder Parameters:
ime (Seconds) 1
1
Preheat Time f— Cooling Time .
T Solder Iron Temperature: 350° C +/- 5°C

Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product Characteristics

Axial Lead & Cartridge Fuses
5%20 mm > Medium-Acting > 234 Series

Body: Glass(1A-3.5A), Ceramic(4A-10A)
Cap: Nickel-plated brass

Leads: Tin—plated Copper

Filter: Sand (4A — 10A)

Materials

MIL-STD-202G, Method 211A, Test
Condition A

Reference IEC 60127 Second Edition

2003-01 Annex A

Cap 1: Brand logo, current and voltage
rating

Cap 2: Series and agency approval
markings

Available in Bulk (V=5, H=100, M=1000

Terminal Strength

Solderability

Product Marking

Packaging pcs/pkg) or on Tape/Reel (MRET1=1000
pcs/reel)
|— 20:05 —]
0234 000P [T+ sz01
— 1=
51+0.6  5.1+0.6
0234 000XEP | a0 | <—225MAX—~| | oaMAx
= {[J=—
0.65* }
All dimensions in mm
Notes:

* Ratings above 6.3A
have 0.8 mm dia lead

Operating Temperature | -55°C to +125°C
MIL-STD-202G, Method 107G, Test
Thermal Shock Condition B: (5 cycles —65°C to
+125°C)
Vibration MIL-STD-202F Method 201A
MIL-STD-202G, Method 103B, Test
Humidity Condition A. high RH (95%) and
elevated temp (40°C) for 240 hours
MIL-STD-202G, Method 101D, Test
S B Condition B

Part Numbering System

0234 xxxx M _)S _F:

Series

Amp Code

Refer to Amp Code column of
Electrical Characteristics Table

Quantity Code
M = 1000

Packaging Code
X = Filler

Lead-free

Packaging
Packaging Option Packaging Specification Ouar?tity & Taping Width
Packaging Code
234 Series
Bulk N/A 1000 MX N/A
Bulk N/A 1000 MXE N/A
Reel and Tape EIA 296-E 1000 MRET1 T1=52mm (2.062")

© 2009 Littelfuse, Inc.
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@ 239 Series, 5 x 20 mm, Slo-Blo® Fuse

® @& &0«

b5x20mm time-Lag glass body cartridge fuse designed to
UL specification.

Features

( e Desinged to UL/CSA/ .
s ANCE 248 Standard

e Available in cartridge
and axial lead format

Applications

Used as supplementary protection in appliance or

RoHS compliant and
lead-free

Agency Approvals

Agency

Agency File Number Ampere Range

Car\itéigggeo%ggigﬁgfss{) . A 3EA utilization equipment to provide individual protection for
NBK280602-E10480 C 4A & BA components or internal circuits.
NBK290502-E10480 | 7A
Leaded Certificates:
NBK290502-E10480 H 1A - 3.15A Electrical Characteristics for Series
NBK280602-E10480 D 4A & BA
NBK290502-E10480 J 7A Dol || Annas -
Certificates: Rating Ratings OpeningTime
O | suosoor - 20044 200mA - 3.15A . -
SU05001 — 2014A AA - 7A 100% 4 hOUI’S, Minimum
Listed File: 135% All Ratings 1 hour, Maximum
= 0450 80mMA - 7A N
Guide: 200% 5 seconds., Min; 2 min., Max
JDYX
File:
@_ 029862 200mA - 3.16A
Certificates Class: 4A - 7A
LR1422-01
(3 80MA - 7A

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Electrical Characteristic Specification by Item

Agency Approvals

A Cod Amp Rating \/RoI:fage Interrupting Ngmi_nsl Cold l\'\I/(I)rE!naI
mp Code atin . esistance eltin
i (A) W) Rating (Ohms) Ft (A° sec) @ do| e
.080 0.08 250 28.1750 0.02500 X X
.100 0.1 250 173425 0.05500 X X
125 0.125 250 SR @ 2B 11.6000 0.08500 X X
.150 0.15 250 8.1000 0.13000 X X
.200 0.2 250 3.8725 0.16500 X X X X
.250 0.25 250 3.0700 0.34000 X X X X
.300 0.3 250 2.3000 0.61500 X X X X
.400 0.4 250 1.4750 1.49000 X X X X
.500 0.5 250 35A @ 125 VAC 0.9090 1.98500 X X X X
.600 0.6 250 10000A @ 125 VAC 0.6990 2.41500 X X X X
.700 0.7 250 0.5375 4.12000 X X X X
.750 0.75 250 0.4710 5.42500 X X X X
.800 0.8 250 0.4155 756500 X X X X
001. 1 250 0.2965 11.29500 X X X X X
1.25 1.25 250 0.1980 19.52500 X X X X X
01.6 1.6 250 0.1205 30.43000 X X X X X
002. 2 250 0.0943 50.58500 X X X X X
02.5 2.5 250 10000A @ 125 VAC 0.0583 79.70500 X X X X X
003. 8 250 100A @ 250 VAC 0.04877 129.51000 X X X X X
3.15 3.15 250 0.0414 128.05000 X X X X X
03.2 3.2 250 0.0385 128.05000 X X X
03.5 3.5 250 0.0370 128.05000 X X X
004. 4 125 0.0312 270.703 X X X X X
005. 5 125 10000A @ 125 VAC 0.0199 302.836 X X X X X
007. 7 125 0.0114 305.758 X X X X X
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering
300
o Recommended Process Parameters:
§ 260
T 0 Wave Parameter Lead-Free Recommendation
© 22
£ o Preheat:
% 180 (Depends on Flux Activation Temperature) ~ (Typical Industry Recommendation)
o
S 160 Temperature Minimum: 100° C
e
cw Temperature Maximum: 150° C
2 120 .
2 0 Preheat Time: 60-180 seconds
% :: Solder Pot Temperature: 260° C Maximum
E
g ow | Solder Dwell Time: 2-5 seconds
2 20
g
2 o
ceRgs 38 RE5EESE|§zeeee g §|RE
. | Recommended Hand-Solder Parameters:
ime (Seconds) |
Preheat Time — Cooling Time L S Id I T t . 3500(: / 50C
Dol T older Iron Temperature: +/-

Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product racteristics

Body: Glass . _FEO o
Materials Cap: Nickel-plated brass Operating Temperature 55°C to +126°C
Leads: Tin—plated Copper MIL-STD-202G, Method 107G, Test
. MIL-STD-202G, Method 211A, Test Thermal Shock Condition B: (5 cycles -65°C to
Terminal Strength Condition A +125°C)
Solderability Reference IEC 60127 Second Edition Vibration MIL-STD-202G, Method 201A
2003-01 Annex A MIL-STD-202G, Method 103B, Test
Humidity Condition A. high RH (95%) and
Cap 1: Brand logo, current and voltage elevated temp (40°C) for 240 hours
. rating K R
Product Marking Cap 2: Srﬁariri?nzgd agency approval Salt Spray EAJEELEHZSZG, Method 101D, Test
[ 2005 — 0239 xxxx M X P
0239 000P [T ]+ see01
| e = ' Series
51406 51406 Amp Code
Refer to Amp Code column of
5.8 MAX Electrical Characteristics Table
0239 000XEP —~[, w0 [mswa| [ .
| y— Quantity Code
[ M = 1000
0.65* 4
o Packaging Code
All dimensions in mm X = Filler
Notes:

* Ratings above 6.3A Lead-free

have 0.8 mm dia lead

Packaging

Packaging Option Packaging Specification Quantity Pa?kuaagr;::;ycgcl)de Taping Width
239 Series
Bulk N/A 1000 MXE N/A
Bulk N/A 1000 MXB N/A
Reel and Tape EIA 296-E 1000 MRET1 T1=52mm (2.062)

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
239 Series 308 © 2009 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to www.littelfuse.com/series/239.html for current information.



P Littelfuse

Expertise Applied | Answers Delivered

Axial Lead & Cartridge Fuses
5%20 mm > Time-Lag > 477 Series

@ a77 Series, 5 x 20 mm, Time-Lag (Slo-Blo®) Fuse

¢ ©

Agency Approvals

Cartridge Certificates:

NBK080306-JP1021 A 1A -BA
NBK080306-JP1021 B 6.3A - 12A

NBK100408-JP1021 A 16A
Leaded Certificates:
NBK030805-E10480 D 1A -BA
NBK030805-E10480 F 6.3A - 12A
NBK100408-JP1021 B 16A
Cartridge File:

® No0.806815 500mA - 8A

Leaded File: 500mA - 8A
No.811247

Recognised File:
E10480

G“ us

500mA — 16A(500VAC)
500mA - 16A(400VDC)

Certificate No.:
40025413

1A & 3.15A(500VAC)
1A & 3.15A(400VDC)

ce

500mA - 16A
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Description

400Vdc/500Vac rated, 5x20mm, time-lag, surge withstand
ceramic body cartridge fuse.

Features

® Designed to International
(IEC) Standards for use
globally

¢ Follow the IEC 60127-
2,Sheet b specification for
time-lag fuses

e Available in cartridge and
axial lead form

e RoHS compliant and
lead-free

Applications

High energy and power efficient applications.

Electrical Characteristics for Series

% of Ampere

Ampere Rating Opening Time

Rating
15 =118 60 minutes, Minimum
VI 1-3.15 60 minutes, Minimum
4-16:3 60 minutes, Minimum
8-16 30 minutes, Minimum
‘5 =118 30 minutes, Maximum
210% 1-3.15 30 minutes, Maximum
4-16:3 30 minutes, Maximum
8-16 30 minutes, Maximum
:5 =118 .25 sec., Min.; 80 sec., Max.
S eo) 1-3.15 .75 sec., Min.; 80 sec., Max.
4-6.3 .75 sec., Min.; 80 sec., Max.
8-16 .75 sec., Min.; 80 sec., Max.
BH=5 .05 sec., Min.; 5 sec., Max.
400% 1-3.15 .095 sec., Min.; b sec., Max.
4-6.3 .15 sec., Min.; 5 sec., Max.
8-16 .15 sec., Min.; 6 sec., Max.
BH=8 .005 sec., Min.; .15 sec., Max.
10005 1-3.15 .01 sec., Min.; .15 sec., Max.
4-6.3 .01 sec., Min.; .15 sec., Max.
8-16 .01 sec., Min.; .15 sec., Max.

477 Series

Revised: Apr 7, 2009

Please refer to www.littelfuse.com/series/477.html for current information.
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Electrical Characteristics Specifications by ltem

Max
Nominal ;
\g.;l:?ngge Interrupting Cold l\l\I/cl)eri';:zal SgenupSEpIovEls
V) Rating Resistance T (AZSe%: )
(Milli-Ohm) .

AC DC ©
.500 0.5 500 400 1055.900 0.300 X X
.800 0.8 500 400 430.000 0.909 X X
001 1 500 400 100A@500VAC 139.400 1.800 X X X X

: 1500A@400VDC ; :
002. 2 500 400 55.200 9.120 X X X
819 3.15 500 400 27.700 50.109 X X X X
004. 4 500 400 17.200 52.480 X X X
005. 5 500 400 13.700 76.500 X X X
06.3 6.3 500 400 T00A@500VAC 10.970 121.451 X X X
008. 8 500 400 500A@400VDC 8.305 203.520 X X X
010. 10 500 400 4.950 610.000 X X
012. 12 500 400 4.730 576.000 X X
100A@500VAC
016. 16 500 400 400A@400VDE 3.100 1331.200 X X
Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

Recommended Process Parameters:

Wave Parameter Lead-Free Recommendation

240 A Preheat:

20 (Depends on Flux Activation Temperature)  (Typical Industry Recommendation)
200

0 Temperature Minimum: 100° C

160 Temperature Maximum: 150° C

Preheat Time: 60-180 seconds

- Measured on bottom side of board

Solder Pot Temperature: 260° C Maximum

o
P Solder Dwell Time: 2-5 seconds
2w
g L | Recommended Hand-Solder Parameters:
£
5
P e i dsseeess el ez : §|§ i Solder Iron Temperature: 350° C +/- 5°C
Time (Seconds) { Heating Time: 5 seconds max.
" ) 1 -
PreneatTime k= CoolneTme Note: These devices are not recommended for IR or

Convection Reflow process.

Product Characteristics

Body: Ceramic -55°C to +125°C

Material

Cap: Nickel-plated brass
Leads: Tin—plated Copper

Terminal Strength

MILSTD-202G, Method 211A, Test
Condition A

Operating Temperature

Thermal Shock

MIL-STD-202G, Method 107G, Test
Condition B: (5 cycles —65°C to
+125°C)

ili Reference IEC 60127 Second Vibration MIL-STD-202G, Method 201A

Seleel Edition 2003-01 Annex A

Cap 1: Brand logo, current and volt- M”"S.T.D'ZOZG.' Method 10038' Test

. age rating Humidity Condition A. high RH (95%) and
Product Marking Cap 2: Series and agency approval elevated temperature (40°C) for 240
markings hours
) ) MIL-STD-202G, Method 101D, Test

Packaging Available in Bulk (M=1000 pcs/pkg) Salt Spray Condition B

’<~ 20+05 —-‘

Part Numbering System

0477 xxxxM X E P

0477000XP 5.240.1
-0.2 Series
—>| le— —| l—
51+06 5.1+0.6 Amp Code
Refer to Amp Code column of
40 22.5 max. 6.0 Max Electrical Characteristics Table
0477.500XEP 4" }‘7 4" 4L =
o % Quantity Code
0477.800XEP M = 1000
20.65* .
Packaging Code
X =Filler
40 22.5 max. 5.8 Max
0477001.XEP 4" % mex ﬁ ! Option Codes
to :%’tm:m:’: E : Axial Lead
0477016.XEP Others : special options.
20.65* Please call
i : Littelfuse for detail.
All dimensions in mm
* Ratings above 5AJ1Lead Lead-Free
Packaging
Packaging Option Packaging Specification Quantity Pag(l;?;]?;léyC%de Reel Size
477 Series
Bulk N/A 1000 MX N/A
Bulk N/A 1000 MXE N/A
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Axial Lead & Cartridge Fuses
3AG > Fast Acting > 312/318 Series

® 312/318 Series Lead-Free 3AG, Fast-Acting Fuse

O MNis <> @® @ (€

Agency Approvals

Agency Agency File Number Ampere Range
E10480 312 Series: 10mA - 10A/
318 Series: 31TmA - 10A
AU1410 312 Series: 12A - 30A
312 Series: 10mA - 30A
@ LR 29862 318 Series: 3TmA - 10A
NBK040205- .
E0a80n 312/318 Series: 1A - 10A
S\ us E10480 318 Series: 12A - 30A
@ | s S
5005/5006/6005/6008 y ’

2A-10A

€

312 Series: 10mA - 10A
318 Series: 3TmA - 10A

Description

The 3AG Fast-Acting Fuse solves a broad range
of application requirements while offering reliable
performance and cost-effective circuit protection.

* |n accordance with UL o
Standard 248-14

e Available in cartridge
and axial lead format
and with various
forming dimensions

RoHS compliant and
Lead-free (except
10mA and 3TmA rated
items)

Applications

Used as supplementary protection in appliance or
utilization equipment to provide individual protection for
components or internal circuits.

Electrical Characteristics for Series

% of Ampere

Rating Ampere Rating OpeningTime
100% 10mA — 35A 4 hours, Minimum
135% 10mA - 35A 1 hour, Maximum
10mA - 10A 5 sec., Maximum
200% 12A - 30A 10 sec., Maximum
35A 20 sec., Maximum

(/]

)
=

]
7
©
-
14
N
F
™
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Electrical Characteristic Specifications by Item

\ll:‘olt'age Interrupting N%nc:licri]al Nom@nal Aoy fpprovals
ating Ratin Resistance I
(V) d (Ohma) | Pt (A2 sec)

10" 0.01 250 1774000 NA X X X"
.031" 0.031 250 23.6500 0.0000300 X X X
.062 0.062 250 24.7000 0.000249 X X X
.100 0.1 250 11.2800 0.00102 X X X
125 0.125 250 71450 0.00289 X X X
150 0.15 250 5.1300 0.00550 X X X
175 0.175 250 3.8750 0.00960 X X X
187 0.187 250 35A@250Vac 3.4200 0.0128 x X X
200 0.2 250 10KA@125Vac 3.0200 0.0165 X X X
.250 0.25 250 2.0100 0.0355 X X X
.300 0.3 250 1.4050 0.0689 X X X
.375 0.375 250 0.8250 0.185 X X X
.500 0.5 250 0.4980 0.483 X X X
.600 .6 250 0.3620 0.880 X X X
.750 0.75 250 0.2445 1.84 X X X
001. 1 250 0.1900 0.760 X X X X X
1.25 1.25 250 0.1385 1.45 X X X X X
01.5 1.5 250 0.1036 2.35 X X X X
01.6 1.6 250 0.0934 2.80 X X X X X
175 175 250 0.0856 3.60 X X X X
018 18 250 1000@280vec | 0.0825 3.85 x x x x
002. 2 250 0.0704 5.20 X X X X X
2.25 2.25 250 0.0594 720 X X X X X
02.5 25 250 0.0513 9.54 X X X X X
0083. 8 250 0.0427 14.0 X X X X X
004. 4 250 0.0293 28.5 X X X X X
005. B 250 0.0224 50.0 X X X X X
006. 6 250 200A@250Vac 0.0178 118.0 X X X X X
007. 7 250 10KA@125Vac 0.0146 118.0 X X X X X
008. 8 250 0.0122 166.0 X X X X X
010. 10 250 0.0093 298.0 X X X X X
012." 12 32 0.0072 234.6 X X" X
015." 15 32 0.0052 490.5 X X X
020." 20 32 300A@32 Vac 0.0035 1029 X X" X
025." 25 32 0.0024 2041 X X" X
030." 30 32 0.0019 3717 X X" X
035. b 32 0.0013 7531

NOTES:

* 10mA and 31mA are not RoHS compolaint as the glass bead contains Pb.

** For 318 Series 12A to 30A, the agency approval is only cURus.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

312/318 Series 314 © 2009 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to www.littelfuse.com/series/312.html
or /318.html for current information.



% Littelfuse Axial Lead & Cartridge Fuses
3AG > Fast Acting > 312/318 Series

Expertise Applied | Answers Delivered

Temperature Rerating Curve Average Time Current Curves
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Please contact Littelfuse for more details on those T-C Curves of other ampere
ratings which are not published.

Soldering Parameters - Wave Soldering

300 w
— Recommended Process Parameters: 2
§ 260 a
S 20 Wave Parameter Lead-Free Recommendation (77
2 220
£ 200 Preheat: [o0)
% 180 (Depends on Flux Activation Temperature) ~ (Typical Industry Recommendation) -
o
§ 160 Temperature Minimum: 100° C Q
o
s Temperature Maximum: 150° C ‘:
2 120
s Preheat Time: 60-180 seconds (3]
e : Solder Pot Temperature: 260° C Maximum
B Solder Dwell Time: 2-5 seconds
£
2

EIEEE I

50
60
70
80
90
1004
1104
1204
1304
150!
1504
1604
1704
1804
1904
2004
2104
2204
2304
2404

N B
o 38 3
——

Recommended Hand-Solder Parameters:

Time (Seconds)

e

Preheat Time — k— Cooling Time

Duwell Time Solder Iron Temperature: 350° C +/- 5°C
Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product Characteristics

Body: Glass Operating o o
Materials Cap:  Nickel-plated brass Temperature -55°C to +125°C
Leads: Tin—plated Copper
Thermal MIL-STD-202G, Method 107G, Test Condition B:
Terminal Strength %LL{S‘CTO%;%%AMethod 21A, Shock (5 cycles -65°C to +125°C)
— Vibration MILSTD-202G, Method 201 A
Solderabilit Reference IEC 60127 Second Edition
Y 2003-01 Annex A MIL-STD-202G, Method 103B,
. Humidity Test Condition A: High RH (95%),
) Cap1: rB{jl[(eiaggslogo, current and voltage and Elevated temperature (40°C) for 240 hours
secuciiiaiang Cap2: Series and agency approval
marks Salt Spra MILSTD-202G, Method 101D,
pray Test Condition B

Measurements displayed in millimeters (inches)
0312 xxxx M X P
312 Series
Series

6.35
(.25") I:I:D Amp Code

1 | Refer to Amp Code column of
3175 Electrical Characteristics Table

(1.25"
Quantity Code
M = 1000

| 318 Series 0813 Packaging Code

Yy (.032") X = Filler
6.985 —, 1_,:,
(275" f Lead-free

i |~— 3272 —I 3068 L—

(1.288")  (1.56") TYP
Standard Length

12.70
(0.50")TYP
Short Lead Option

Packaging

Quantity &

Axial Lead Material:
Tin Coated Copper

Packaging Option Quantity Packaging Code
312 Series (Cartridge Type)
Bulk 5 VX
Bulk 100 HX
Bulk 1000 MX
Bulk 1000 MXCC
Bulk 100 HXCC
318 Series (Axial Leaded)
Bulk 5 VX
Bulk 100 HX
Bulk 1000 MX
Bulk 1000 MXSL
Bulk 1000 MXB
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312/318 Series 316 © 2009 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to www.littelfuse.com/series/312.html
or /318.html for current information.



P Littelfuse

Expertise Applied | Answers Delivered

Axial Lead & Cartridge Fuses
3AG > Time Lag > 313/315 Series

® 313/315 Series Lead-Free 3AG, Slo-Blo® Fuse

OISE .\ ROIRAC

Agency Approvals

Agency Agency File Number Ampere Range
E10480 10mA - 10A**
@' LR 29862 10mA - 10A**/16A**
b\ E10480 10A - 30A

CNBKOI0205 | 1A= toareysAne
@ 5007/50%%?3835/6004 2.25A-8A

€

10mA - 10A**/15A**

Description

The 3AG Slo-Blo® fuse solves a broad range of application
requirements while offering reliable performance and cost-
effective circuit protection.

The fuse catalog number with the suffix “ID" instantly
identifies itself upon opening by showing a discoloration
of its glass body. Guesswork and time consuming circuit
testing are eliminated. This unique design offers the same
quality performance characteristics as the standard 3AG
Slo-Blo® Fuse design.

Features

e |naccordance with UL o
Standard 248-14

e Available in cartridge
and axial lead format
and with various
forming dimensions

RoHS compliant and
Lead-free

Applications

Used as supplementary protection in appliance or
utilization equipment to provide individual protection for
components or internal circuits.

Electrical Characteristics by Series

% of Ampere

Ampere Rating Opening Time

Rating
100% 10mA - 30A 4 hours, Minimum
135% 10mA - 30A 1 hour, Maximum
10mA - 15A 5 sec., Min.,
30 sec., Max
200% -
20A - 30A 5 sec., Min.,
60 sec Max

]

)
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»
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-
=
o
F
™
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Electrical Characteristic

Nominal . Agency Approvals
. Nominal
Interrupting Cold

. - Melting
Rating Resistance | ,. / A»
1t (A2 sec)
(Ohms)

.010 0.01 250 4300.0000 | 0.000121 X X X
.031 0.031 250 430.0000 0.00303 X X X
.040 0.04 250 300.0000 0.00630 X X X
.062 0.062 250 120.0000 0.0210 X X X
.100 0.1 250 43.0000 0.0850 X X X
125 0.125 250 30.0000 0.152 X X X
.150 0.15 250 20.0000 0.270 X X X
175 0.175 250 8.6700 0.177 X X X
.187 0.187 250 8.0100 0.230 X X X
.200 0.2 250 35A@250Vac 6.5900 0.270 X X X
250 0.25 250 10KA@125Vac 4.2700 0.385 X X X
.300 0.3 250 3.1350 0.730 X X X
§3y5 0.375 250 2.0950 1.23 X X X
400 0.4 250 1.8750 1.35 X X X
.600* 0.5 250 1.2600 2.55 X X X
.600 0.6 250 0.9120 4.00 X X X
.700 0.7 250 0.7000 5.90 X X X
.750 0.75 250 0.6215 716 X X X
.800 0.8 250 0.5540 8.00 X X X
001.* 1 250 0.3750 14.0 X X X X
01.2 1.2 250 0.2780 21.5 X X X X
1.25 1.25 250 0.2600 24.0 X X X X
01.5* 1.5 250 0.1910 38.0 X X X X
01.6 1.6 250 0.1710 49.6 X X X X
01.8 1.8 250 0.1410 58.0 X X X X
0025 | 2 250 Joe250ac 0.1169 770 x x x x
2.25 2.25 250 0.0968 121 X X X X X
02.5 2.5 250 0.0811 130 X X X X X
02.8 2.8 250 0.0675 170 X X X X X
003.* 3 250 0.0593 200 X X X X X
03.2 3.2 250 0.0529 209 X X X X X
004.* 4 250 0.0311 76.1 X X X X X
005.* 5 250 0.0214 140 X X X X X
6.25* 6.25 250 200@250Vac 0.0154 242 X X X X X
06.3 6.3 250 10KA@125Vac 0.0154 242 X X x X X
007.* 7 250 0.0128 347 X X X X X
008.* 8 250 0.01M1 445 X X X X X
010.%+ 10 250 0.0083 760 X X X X
010.* 10 32 0.0083 760 X

012. 12 32 0.0065 1200 X

015.%* 15 125 0.0050 1870 X X X X
015. 15 32 300A@32Vac 0.0050 1870 X

020. 20 32 0.0022 9560 X

025. 25 32 0.0017 16500 X

030. 30 32 0.0012 26900 X

* For 313series, these ratings available with an indicating option. Add the “ID" designation to the series number. i.e. 313.500ID.

**These 2 ratings are designed for special voltage requirement. For 10A, it is available as 250Vac rated and the part number is 0313010.
MX250P; for 15A, it is available as 125Vac rated and the part number is 0315015.MX125P.
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering
300
5 0 Recommended Process Parameters:
_§ 260 8
B 20 Wave Parameter Lead-Free Recommendation =
2 220
£ 20 Preheat: $
% 180 (Depends on Flux Activation Temperature)  (Typical Industry Recommendation)
Qo
5 160 Temperature Minimum: 100° C E
o
s Temperature Maximum: 150° C Q
2 120 .
S e Preheat Time: 60-180 seconds (1)
- -
% :: Solder Pot Temperature: 260° C Maximum (1)
B | Solder Dwell Time: 2-5 seconds
2 20
§
i i dszszissccsildsc:cz:zz: : §l:
. R | "l“ b Recommended Hand-Solder Parameters:
ime (Seconds) |
Preheat Time — — Cooling Time b S Id I T 1 . 3500 C / 5°C
ST older Iron Temperature: +/-

Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product Characteristics

Body: Glass Operating
Materials Cap: Nickel-plated brass Temperature
Leads: Tin—plated Copper

-55°C to +125°C

MILSTD-202G, Method 107G, Test

TeRninalStiengIN| \\\-T0-202C, Method 2114, Test Ll e Condition B: (5 cycles -65°C to +125°C)
onaition
Rof EC 60127 S 4Ed Vibration MIL-STD-202G, Method 201 A
- 127 Secon ition
Solderability eterence
2003-01 Annex A MILSTD-202G, Method 103B, Test
Cap1: Brand logo, current and voltage Humidity Condition A: High RH (95%) and Elevated

Product Marking ratings temperature (40°C) for 240 hours

Cap2: Series and agency approval marks

MIL: STD-202G, Method 101D, Test

Ly Condition B
313 000P Series 315 000P Series 0313 xxxx M X P
. 0.813 (.032") (140 - 15A) TT
6.985 (.275") ‘ 1.016 (.040") (20 - 30A) )
L 4 ¢ Series
6.35 (.25") D:D :’,c{:[l:l]:’?jcn Amp Code
f Refer to Amp Code column of
l—3175 — 1 |~— 32.385 —| 351 ‘«— . co
(1.25") (1.275") (1.50") TYP. Electrical Characteristics Table
Axial Lead Material: Tin coated copper. Quantity Code
M = 1000
Packaging Code
X = Filler
Lead-free
Packaging
Packaging Option Packaging Specification Quantity Quantity & Reel Size
Packaging Code
313 Series
Bulk N/A 5 VX N/A
Bulk N/A 100 HX N/A
Bulk N/A 100 HXID N/A
Bulk N/A 1000 MX N/A
Bulk N/A 1000 MX250 N/A
Bulk N/A 100 HXCCD N/A
Bulk N/A 100 VXID N/A
315 Series
Bulk N/A 5 VX N/A
Bulk N/A 100 HX N/A
Bulk N/A 1000 MX N/A
Bulk N/A 1000 MX125 N/A
Bulk N/A 1000 MXB N/A
Bulk N/A 100 HXB N/A
Bulk N/A 1000 MXBB N/A
Bulk N/A 1000 MXSL N/A
Bulk N/A 1000 MXB N/A
Bulk N/A 1000 MXSL N/A
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The 3AB Fast-Acting Fuse with ceramic body construction
permits higher interrupting ratings and voltage ratings. Ideal
for applications where high current loads are expected.

e |naccordance with UL e RoHS compliant and
Standard 248-14 Lead-free

Available in cartridge
and axial lead format
and with various

forming dimensions

@ 314/324 Series Lead-free 3AB, Fast-acting Fuse

Agency Approvals

Applications

Agency File Number Ampere Range

Used as supplementary protection in appliance or
E10480 125mA - 15A utilization equipment to provide individual protection for
components or internal circuits.
@. LR 29862 125mA - 20A
“ £10480 1BA* - 40A Electrical acteristics for Series
o,
o s EeonT | s
SU05001 - 100% 1256mA - 30A 4 hours, Minimum
® 6001/6002/6003/7006 125mA-30 A 135% 125mA — 30A 1 sec.., Maximum
o 125mA — 12A 15 sec., Maximum
C€ 125mA - 30A 200% 15A — 30A 30 sec., Maximum

Nominal
Cold
Resistance
(Ohms)

Agency Approvals

Nominal
Melting
1t (A? sec)

Voltage
Rating
(W2

Interrupting
Rating

(7/]
(})
L}
1S
()}

.125 0.125 250 6.20 0.00149 X X X w

250 0.25 250 35A@250Vac 1.95 0.0140 x X X <

375 0.375 250 10KA@125Vac 0.820 0.050 x x X N

500 0.5 250 10KA@125Vde 0.500 0.115 X X X Q

750 0.75 250 0.250 0.466 x x x <

001. 1 250 100A@250Vac 0.189 0.690 X X X X -

002. 2 250 10KA@125Vac 0.0700 11.0 x x x x (17]

003. 3 250 10KA@125Vdc 0.0432 14.6 X X x x X

004. 4 250 0.0470 10.4 X X X X X

005. 5 250 0.0300 26.0 X X X X X

006. 6 250 0.0240 45.0 X X X X X

007 7 250 750A@250Vac 0.0187 71.0 X X X X X

008. 8 250 10KA@125Vac 0.0153 105 X x X X x

010. 10 250 10KA@125Vdc 0.0105 206 X X X X X

012. 12 250 0.00760 570 x x x x

015. 15 250 0.00505 292 x X X X

015.* 15 280 0.00505 292 x x

020. 20 250 12(’005’:(@@’?32055\)255 0.00355 631 x x x x

020.* 20 280 e 25vac 0.00355 631 x x

025. 25 250 100A@250Vac 0.00235 1450 x X x X

1000@75Vdc

025.%* 25 280 A s 0.00235 1450

030. 30 250 400A@125Vdc 0.00182 2490 X X X X

040. 40 250 280\ ac 0.0014 22925 x x

* 360A@280Vac interrupting rating available for 15A and 20A. ** 50A@280Vac for 25A. Add suffix '280". Example: 0324020.MX280P
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering
300
o 0 Recommended Process Parameters:
§ 260
B 20 Wave Parameter Lead-Free Recommendation
2 20
£ 20 Preheat:
% 180 (Depends on Flux Activation Temperature)  (Typical Industry Recommendation)
o
S 10 Temperature Minimum: 100° C
el
s Temperature Maximum: 150° C
2 120 .
2 Preheat Time: 60-180 seconds
% :: Solder Pot Temperature: 260° C Maximum
2 .
g ow | Solder DwellTime: 2-5 seconds
2 20
5
C ' i deeeciscscscsaldiccz:zzs ¢ 5|ls ¢
. R | S "I“ b Recommended Hand-Solder Parameters:
ime (Seconds) |
L]
Preheat Time f— Cooling Time )
Do T Solder Iron Temperature: 350° C +/- 5°C

Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product Characteristics

Body: Ceramic Operating
Materials Cap: Nickel-plated brass Temperature
Leads: Tin—plated Copper

-55°C to +125°C

MIL-STD-202G, Method 107G, Test

Tl S E/III:C?TD-ZXZG, Method 211A, Test Thermal Shock Condition B: (5 cycles -65°C to +125°C)
ondition
Vibration MILSTD-202G, Method 201 A

Solderability Reference IEC 60127 Second Edition

2003-01 Annex A MIL-STD-202G, Method 103B, Test

Cap1: Brand logo, t and volt Humidity Condition A: High RH (95%) and Elevated

. ap rar;‘:gsogo current and votage temperature (40°C) for 240 hours
el Cap2: Series and agency approval
marks

MIL: STD-202G, Method 101D, Test

Salt Spray Condition B

314 000P Series 324 000P Series 0314 xxxx M X P
0.813(.032") (/g - 15A)
‘ 6.985 (.275“)¢ 1.016 (.040") (20 - 30A) Series
./ - f Refer to Amp Code column of
? ‘«- 31.75 —>‘ f -« 32.72 _>‘ - Electrical Characteristics Table
(1.25") (1.288") 38.1
(1.50") TYP. Quantity Code

Axial Lead Material: Tin coated copper. M = 1000

Packaging Code

X = Filler
Lead-free

Packaging o
(V]
Packaging Option Packaging Specification Quantity iy e Reel Size b
Packaging Code Q
- 7]
314 Series <
Bulk N/A 5 VX N/A o
Bulk N/A 100 HX N/A ()
S
Bulk N/A 1000 MX N/A <
Bulk N/A 1000 MX52L N/A ;

Bulk N/A 1000 MXCC N/A

Bulk N/A 1000 MX52LE N/A

324 Series

Bulk N/A 5 VX N/A

Bulk N/A 100 HX N/A

Bulk N/A 1000 MX N/A

Bulk N/A 1000 MX280 N/A

Bulk N/A 1000 MX52 N/A

Bulk N/A 1000 MXF24 N/A
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@ 322/332 Series Lead-free 3AB, Very Fast-acting Fuse c“us “ CE

The 3AB Very Fast-Acting Fuse for protection of Silicon
Controlled Rectifiers and similar solid-state devices.

Features
e |naccordance with UL e RoHS compliant and
Standard 248-14 Lead-free
e Available in cartridge
format only

Applications
Agency Approvals

Used as supplementary protection in appliance or
Agency Agency File Number Ampere Range utilization equipment to provide individual protection for

components or internal circuits.
RN E10480 12A - 30A
. Electrical Characteristics for Series
W us E10480 1A - 10A
% oFEA{_mpere Ampere Rating Opening Time
NBK080306- A T e
JP1021A/B B 100% 1-30 4 hours, Minimum
250 1-10 .2 second, Maximum
(E 1A - 30A ° 12-30 1 sec.ond, Maximum.

Electrical Characteristic Specifications by Item

Nominal Cold Nominal PGy A D EVElS

Voltage Interrupting
Rating Ratin Resistance Melting
(V) 9 (Ohms) 12t (A? sec)
001. 1 250 0.0927 0.100 X X X
1.25 1.25 250 0.0804 0.156 X X X
002. 2 250 0.0416 0.560 X X X
003. 3 250 0.0245 1.890 X X X
004. 4 250 0.0179 3.360

100A@250Vac X X X
005. 5 250 100A@125Vdc 0.0128 6.250 X X X

200A@72Vdc
006. 6 250 0.0117 8.208 X X X
007 7 250 0.0108 10.58 X X X
008. 8 250 0.0088 16.45 X X X
009. 9 250 0.0077 20.66 X X X
010. 10 250 0.0073 24.0 X X X
012. 12 65 0.0515 60.0 X X
015. 15 65 0.0043 90.0 X X

200A@65Vac
020. 20 65 1000A@65Vdc 0.0034 192.0 X X
025.* 25 65 0.0029 325.0 X X
030.* 30 65 0.0023 540.0 X X

* Ratings from 1A to 10A are available for 332 series
* Ratings from 12A to 30A are available for 322 series, these ratings are RoHS compliant version.
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Temperature Rerating Curve Average Time Current Curves
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Product Characteristics

. Body: Ceramic Operating o o
platonss Cap: Nickel-plated brass Temperature ~55°C to +125°C
. MILSTD-202G, Method 211A, Test MIL-STD-202G, Method 107G, Test
Terminal Strength | - 1. A Ul Condition B- (5 cycles -65°C to +125°C)
- Reference IEC 60127 Second Edition Vibration MIL-STD-202G, Method 201 A
el sy 2003-01 Annex A
. MILSTD-202G, Method 103B, Test
. CopT: 2@?235")9"' current and voltage Humidity Condition A: High RH (95%) and Elevated
Product Marking Cap2: Series and agency approval temperature (40°C) for 240 hours
marks
MIL: STD-202G, Method 101D, Test
SR Condition B
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322 000P / 332 000P Series 0322 xxxx M X P
i

_ Series
6.35 (.25")

Amp Code

T 31.75 Refer to Amp Code column of
| . (1.25") > | Electrical Characteristics Table

Quantity Code
M = 1000

Packaging Code
X = Filler

Lead-free

Quantity &

Packaging

Packaging Option Packaging Specification Quantity Packaging Code Reel Size
322Series
Bulk N/A 5 VX N/A
Bulk N/A 100 HX N/A
Bulk N/A 1000 MX N/A
332 Series
Bulk N/A 100 HX N/A
Bulk N/A 1000 MX N/A
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® 325/326 Series Lead-Free 3AB, Slo-Blo® Fuse

W®E N (€

Agency Approvals

Agency Agency File Number Ampere Range
E10480 250mA - 10A
AN | Et0480 12A - 30A
@. LR 29862 250mA - 30A
NBK 030805-
E10480A-F/
NBK 260106- 1A-30A
JP1021A/B
@ SU05010- 2.5A - 3.2A/
5012/6006/6007/7005 7A - 30A
(3 10mA - 30A

Description

The 3AB Slo-Blo® Fuse with ceramic body construction
permits higher interrupting ratings and voltage ratings.
Ideal for applications where high current loads are
expected.

e |naccordance with UL e RoHS compliant and
Standard 248-14 Lead-free

e Available in cartridge
and axial lead format
and with various
forming dimensions

Applications

Used as supplementary protection in appliance or
utilization equipment to provide individual protection for
components or internal circuits.

Electrical Characteristics for Series

% of Ampere

Rating Ampere Rating OpeningTime
100% 100mA - 30A 4 hours, Minimum
135% 100mA - 30A 1 hour, Maximum
100mA - 3.2A 5 sec., Min., 30 sec., Max.
200%
4A - 30A 5 sec., Min., 60 sec., Max.
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Electrical Characteristic Specifications by Item

Nominal Cold Nominal AR G TVE

Resistance Melting
(Ohms) 1t (A?sec)

Interrupting
Rating

.010 0.01 250 3324.8000 0.00148 X

.031 0.031 250 332.5000 0.0110 X

.062 0.062 250 91.7000 0.0276 X

.100 0.1 250 33.5500 0.0870 X

125 0.125 250 100A@250Vac 22.4500 0.100 X

150 0.15 250 15.4500 0.143 X

175 0.175 250 8.9200 0.220 X

.187 0.187 250 77250 0.230 X

.200 0.2 250 6.7700 0.213 X

.250 0.25 250 4.4300 0.432 X X X

.300 0.3 250 3.2200 0.690 X X X

.375 0.375 250 2.1550 1.20 X X X

.400 0.4 250 1.9350 1.33 X X X

.500 0.5 250 1.3000 2.50 X X X

.600 0.6 250 0.9495 3.90 X X X

.700 0.7 250 0.7215 6.42 X X X

.750 0.75 250 0.6410 7.00 X X X

.800 0.8 250 100A@250Vac 0.5725 8.20 X X X
10KA@125Vac

001. 1 250 10KA@125Vdc 0.3890 16.3 X X X X

01.2 1.2 250 0.2860 22.0 X X X X

1.25 1.25 250 0.2680 24.0 X X X X

01.5 1.5 250 0.1975 40.1 X X X X

01.6 1.6 250 0.1760 45.0 X X X X

002. 2 250 0.1210 80.0 X X X X

02.5 2.5 250 0.0835 136.0 X X X X X

02.8 2.8 250 0.0695 170.0 X X X X

003. 3 250 0.0605 200.0 X X X X

03.2 3.2 250 ez oac. 0.0539 214.0 x X X X X

004. 4 250 0.0761 9.71 X X X X

005. 5 250 0.0522 25.0 X X X X

6.25 6.25 250 400A@250Vac 0.0346 60.4 X X X X

007. 7 250 10KA@125Vac 0.0227 473 X X X X X

008. 8 250 0.0193 671 X X X X X

010. 10 250 0.0132 137 X X X X X

012. 12 250 0.0067 129 X X X X X

012.* 12 250 0.001M 445 X X X

015. 15 250 400A@250Vac 0.0050 245 X X X X X
10KA@125Vac

015.* 15 250 500A@60Vdc 0.0083 760 X X X

020. 20 250 0.0034 575 X X X X X

020.* 20 250 0.0042 1900 X X X

025. 25 125 400A@125Vac 0.0024 1030 X X X X X
10KA@60Vdc

030. 30 125 600A@125Vdc 0.0019 1690 X X X X X

*Higher It version available. 0325020.MXDP nominal I?t is 2507 A? Sec

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

Recommended Process Parameters:

" Solder PotTemperature: 260° C Maximum

°

3

2 n

° Wave Parameter Lead-Free Recommendation Qo

2 20 -

£ o Preheat: o

% 180 (Depends on Flux Activation Temperature)  (Typical Industry Recommendation) N

o

S 160 Temperature Minimum: 100° C o

o

E ::: Temperature Maximum: 150° C g

2 .

2 Preheat Time: 60-180 seconds B
N
(3]

Solder Dwell Time: 2-5 seconds

220.

230.
240

Time (Seconds)

Recommended Hand-Solder Parameters:

Temperature (°C)
88

Preheat Time — k— Cooling Time

Dol T Solder Iron Temperature: 350° C +/- 5°C
Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.

© 2009 Littelfuse, Inc.
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Product Characteristics

Body: Ceramic Operating Temperature | -55°C to +125°C

Materials Cap: Nickel-plated brass MILSTD-202G. Method 107G, Test
Leads: Tin—plated Copper Thermal Shock Condition B:(5 cycles - 65°C to
MIL-STD-202G, Method 211A, 125°C)

Terminal Strength

Test Condition A

Solderabilit Reference IEC 60127 Second Edition Vibration: MILSTD-202G, Method 201A
Y 2003-01 Annex A M”:STD-ZOZG, Method 103B, Test
- Condition A: High RH (95%) and
Cap1:  Brand logo, current and voltage Humidity Elevated temperature(40°C) for 240
Product Marking . ratings hours
Cap2: Series and agency approval MILSTD-202G, Method 101D, Test
marks Sl Ty Condition B '
326 000P Series 325 000P Series 0325 xxxx M X P
0.813 (.032") (199 -15A) Series
‘ 6.985 (-275")¢ 1.016 (.040") (20 -30A)
B LA Amp Code
6.35 (.25") D:I:I :}c:[l:ﬂ]:,’:l Refer to Amp Code column of
T _— ? Electrical Characteristics Table
- 3175 — [+— 3272 —+| 351 |~— .
(1.25") (1.288") (1.50") TYP Quantity Code

Axial Lead Material: Tin coated copper. M = 1000

Packaging Code

X = Filler
Lead-free
Packaging Option Packaging Specification Quantity Quaqtity & Reel Size
Packaging Code

325 Series
Bulk N/A 5 VX N/A
Bulk N/A 100 HX N/A
Bulk N/A 1000 MX N/A
Bulk N/A 1000 MX52 N/A
Bulk N/A 1000 MX52L N/A
Bulk N/A 1000 MXD N/A
Bulk N/A 1000 MXF31 N/A

326 Series
Bulk N/A 5 VX N/A
Bulk N/A 100 HX N/A
Bulk N/A 1000 MX N/A
Bulk N/A 1000 MXCC N/A
Bulk N/A 1000 MXD N/A

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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® 388 Series Lead-Free 3AG, METI B Fuse <S>0 (€

Description

The Littelfuse 388 Series is a 3AG size fuse that solves
a broad range of application requirements while offering
reliable performance and cost-effective circuit protection.

&
¢ ¢

e Designed to Japanese e Available in cartridge
é‘x Standard JIS C6575 and axial lead form
~ / e RoHS compliant and and various forming
Lead-free demensions
Agency Approvals L.
Applications
Agency Agency File Number Ampere Range

Used as supplementary protection in appliance or

NBK131107-JP1021A utilization equipment to provide individual protection for
NBK010207- 1A - 30A components or internal circuits.
JP1021A/B/C/D
Electrical Characteristics for Series
® SU05001-8001 3A-6A
SU05001-7001/2/3/4 7A/10A - 30A % of Ampere .
Rating OpeningTime
CE 1A -30A 130 1 Hour, Minimum
160 1 hour, Maximum
200 120 seonds, Maximum

Nominal .

\{Rolt'age Breaking Resistance Cold Ivl\ll;:iqr:;ale Zgency Approvele (/]

ating Capacity Ohms (A2Sec.) .d_,

(ohms) 1

001. 1 250 0.1651 0.800 X X $

01.5 1.5 250 0.0845 2.680 X X (%)

002. 2 250 0.0522 7200 x X (]

02.5 2.5 250 0.0375 9.540 X X ™
003. & 250 0.0313 22.10 X X X
004. 4 250 0.0239 28.50 X X X
005. B 250 0.0184 66.10 X X X
006. 6 250 0.0140 116.0 X X X
007. 7 250 100A @ 250Vac 0.0127 118.0 X X X
008. 8 250 0.0109 166.0 X X
009. Q) 250 0.0082 298.0 X X
010. 10 250 0.0072 234.6 X X X
012. 12 250 0.0052 490.5 X X X
015. 15 250 0.0042 1029 X X X
020. 20 250 0.0029 2041 X X X
025. 25 250 0.0019 3717 X X X
030. 30 250 0.0013 7531 X X X

" Depending on the application and mounting, the fuse heating at max. ambient temperature in a closed fuseholder should be considered.
p = pending
Note: 1.00 means the number one with two decimal places. 1,000 means the number one thousand.
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering

Recommended Process Parameters:

240 Wave Parameter Lead-Free Recommendation
220

i<l

s

2

s

3

; 200 Preheat:

% 180 (Depends on Flux Activation Temperature)  (Typical Industry Recommendation)
Qo

S 160 Temperature Minimum: 100° C

o

s Temperature Maximum: 150° C

& 120 .

2 Preheat Time: 60-180 seconds
% :: Solder Pot Temperature: 260° C Maximum
E -

B Solder Dwell Time: 2-5 seconds

Q

15

N B
o 8 &
—

ENE EEEEEEEEEE E R EEEE
. R I T R Recommended Hand-Solder Parameters:
ime (Seconds) |
Preheat Time — — Cooling Time L S Id I T n ) 3500C / 5°C
Dwell Time older Iron [emperature: +/-

Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product Characteristics

Body: Glass Operating Temperature | -55°C to +125°C (consider de-ratin
Materials End Caps: Nickel-plated brass e i N ( I ng!
Leads: Tin—plated Copper Thermal Shock MILSTD-202G Method 107 G, Test
. MIL-STD-202G, Method 211A, conditon B:(5 cycles - 65°C to 125°C)
Terminal Strength Test Condition A
est Condition Vibration MIL-STD-202G, Method 201A

Reference |IEC 60127 Second Edition

Solderability MIL-STD-202G, Method 103B, Test
2003-2001 Annex A Humidity Condition A: High RH (95%) and
Capl:  Brand logo, current and voltage Elevated temperature (40°C) for 240
i h
AR Gl B Cap2: gae;“r?egssand agency approval i
marks Salt Spray MIL-STD-202G, Method 101D, Test

Condition B

Dimensions (mm) Part Numbering System

0388 xxxx M _)S _E_ _P_

388 000P Series 388 000EP Series
" Series
6.985 (.275") 0.813 (.032")
L ¢— i Amp Code
6.35 (.25") I:I:l:l ﬂ:{:[l:ﬂ]:;:, Refer to Amp Code column of
—_ - f Electrical Characteristics Table
Plemais o f -~ 3272 | . )
(1.25") (1.288") 38.1 Quantity Code
(150") TYP, M < 1000
Axial Lead Material: Tin coated copper. Packaging Code
X = Filler
Option Code
E = Axial leaded fuses
Blank = Cartridge fuses
Lead-free
Packagin (]
3
Quantity & dh)
Packaging Option Packaging Specification Quantity Packaging Code Reel Size 0N
388 Series 0
Bulk N/A 1000 MX N/A g
Bulk N/A 1000 MXE N/A

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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@ 505 Series, Lead-free 3AB, Fast-Acting Fuse ® cmus (E
A 500VAC/VDC rated ceramic fuse with remarkable interrupt-
ing rating in a compact 6.3 x 32mm package, which is well

% suited for circuit protection in high energy applications.

£

? % e In accordance with e RoHS compliant and

e underwriter’'s Laboratories Lead-free

N Standard UL 248-14 e Superior Interrupting

e Available in cartridge and rating of 20,000 Amperes
axial lead form and with e Compact form factor of
various lead forming
Agency Approvals dimensions. 6.3 x 32mm

Agency Agency File Number Ampere Range ) )
Applications
Q Recognised File: . . .
c“us E104go 10A - 30A ¢ Uninterruptible Power ® 3 Phase Power Supplies
Supplies (UPS)
® 813483 10A - 12A
Electrical Characteristics for Series
10A - 30A 9
CE % oé:t‘ir;lgpere Ampere Rating Opening Time
150% 30 minutes, Maximum
200% 10-30 30 minutes, Maximum
300% 10 sec., Maximum

Electrical Characteristics Specifications by Item

Max Nominal

Voltage Interrupting Cold Werﬂgzal ey Hpaieels
Rating Rating Resistance T (AZSegc )
(V) (Ohms) :
010. 10 450 20kA@450VAC 0.0167 91 X X X
012. 12 450 1000A@250VDC 0.0117 192 X X X
50kA@500VAC
016. 16 500 20kA@500VDC 0.0073 51 X X
020. 20 500 A@SOOVAC 0.0056 101 X X
30 500
025. 25 500 20kA@500VDC 0.0048 145 X X
030. 30 500 0.0038 203 X X

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Temperature Rerating Curve Average Time Current Curves
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Soldering Parameters - Wave Soldering
300
oo Recommended Process Parameters:
-
8 260
b 240 Wave Parameter Lead-Free Recommendation
(o)
S a0 Preheat:
g 20 (Depends on Flux Activation Temperature) ~ (Typical Industry Recommendation)
o 180 ..
. Temperature Minimum: 100° C
(s}
B o Temperature Maximum: 150° C
§ 120 Preheat Time: 60-180 seconds
100
o ® Solder PotTemperature: 260° C Maximum
o 60
g w Solder Dwell Time: 2-5 seconds
:E:J- 20
= 0 =) o o =) o =3 =3 o £=3 =3 =3 =3 =3 =3 =3 3 =3 =3 =] =) =) o =3
ce8qgeE3R3EECHENIYEEEEE RS ﬁlﬂ b Recommended Hand-Solder Parameters:
Time (Seconds) 1
Preheat Time = coolingTime ' Solder Iron Temperature: 350° C +/- 5°C
Dwell Time

Heating Time: 5 seconds max.

Note: These devices are not recommended for IR or
Convection Reflow process.
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Product Characteristics

Body: Ceramic

(o) ting T t -55°C to +125°C
Cap: Nickel-plated brass SR R o

Material et
Leads: Tin-plated Copper MIL-STD-202G, Method 107G, Test
S - MILSTD-202G, Method 211A, Test Thermal Shock Condition B: (5 cycles —-65°C to
QAT ELRURELE Condition A +125C)
Solderability Reference IEC 60127 Second Vibration MIL:STD-202G, Method 201A

Edition 2003-01 Annex A
Cap 1: Brand logo, current and volt-

MIL-STD-202G, Method 103B, Test
Condition A. high RH (95%) and

. age rating Humidity .
Product Marking Cap 2: Series and agency approval ﬁl(;aL\l/raSted temperature (40°C) for 240
markings
MILSTD-202G, Method 101D, Test
Packaging Available in Bulk (M=1000 pcs/pkg) Salt Spray Condition B

0505 xxxxM X E P

505 000P Series 505 000EP Series .
Series
Amp Code
Refer to Amp Code column of
6.985 (.275”) Max. 0.813 (.032") (10 - 16A) Electrical Characteristics Table
1.016 (.040") (20- 30A) .
! | Quantity Code
6.35 (.25") 1:’ /b M = 1000

l— 3175 —l 3272 _.| t L, Packaging Code
38.1

(1.25") (1.288") X =Filler
(1.50") TYP.
Option Codes
E : Axial Leaded
All Dimensions in mm Others : special options.
Please call
Littelfuse for detail.
Lead-Free
Packaging
Packaging Option Packaging Specification Quantit Quantity & Reel Size
ging Up ging sp Y Packaging Code
505 Series
Bulk N/A 1000 MX N/A
Bulk N/A 1000 MXE N/A
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Barrier Network Fuse 242 Series A=\

Description

The 242 Series hazardous area barrier network fuse

offers a range of fuses designed to enable greater safety
operating electronic equipment within potentially explosive
environments.

e Meets Barrier Network 1500A minimum.
Standards (EN50020)
for hazardous
applications.

® Available in both axial
lead and surface
mount.

e High interrupting

Agency Approvals rating. Meets the

Agency Agency File Number Ampere Range

Applications
Recognized under the

| components program i .
“ of Underwriters Laboratories | 0020~ 0-250 A e Type l.protect.ed
(JDYX2-10480) electrical equipment;

Electrical connections
and components, Test
Electrical Characteristics equipment

% of Ampere

Hating Opening Time
110% 4 hours, Minimum
300% 10 seconds, Maximum
1000% 0.002 seconds, Maximum

Electrical Characteristics

Nominal Nominal Agency
Interrupting Cold Meltin Approvals
Rating Resistance 2t (A2 Segc )
(Ohms) :
0.050 .050 Red 11.34 0.000103 X
0.080 .080 Green 8.19 0.000214 X
0.100 1100 Blue 4000A @ 3.60 0.000977 X
0.160 160 Violet 250VAC/VDC 3.00 0.00157 X
0.200 .200 Brown 2.68 0.0038 X
0.250 .250 Black 1.6 0.00579 X

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Soldering Parameters

Reflow Condition Pb - Free assembly g
T A te

-Temperature Min (T ) 150°C P
Pre Heat |-Temperature Max (T, ) 200°C ﬂ T

-Time (min to max) (t,) 60 - 180 secs @ t b —t, d

.. E TS(max)
;(b_?/()a;age rakmp up rate (Liquidus Temp 5°C/second max -E S
) 1o pea g [Preheat]
Toman 10T, - Ramp-up Rate 5°C/second max £ Tsmin
a; [ ﬂ_ts

-Temperature (T ) (Liquidus) | 217°C
Reflow

-Temperature (t,) 60 - 150 seconds 25
Peak Temperature (T,) 250+05 °C e e Time —>
Time within 5°C of actual peakTemp. (t ) | 20 - 40 seconds
Ramp-down Rate 5°C/second max
Time 25°C to peak Temperature (T, 8 minutes Max.

: & perature (T) rinutes viex Wave Soldering 260°C, 10 seconds max.
Do not exceed 260°C
Product Characteristics Part Numbering System
. 0242.050UAT1
Operating Temperature | -40°C to 125°C. SERIES
; RO AMP CODE
Thermal Shock Wltgstands 5 cycles of -55°C to Refer to Amp Code column in the
125°C A e
Electrical Specifications table.
Vibration Per MIL-STD-202F QUANTITY & PACKAGING CODE
- N HAT1 = 100 pcs, Axial Leaded, Ammo Pack T1 Tape

Insulation F\‘.e5|stance Greater than 10,000 ohms. UAT1 = 500 pcs, Axial Leaded, Ammo Pack T1 Tape
(After Opening) UR =500 pcs, Surface Mount, Tape & Reel

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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Safe-T-Plus Fuse 259 Series

Description

The Safe-T-Plus 259 Series offers a range of encapsulated
fuses designed to enable greater safety operating electronic
equipment within potentially explosive environments. Originally
designed to serve the needs of gas plants, petrochemical and
processing industries, these fuses are certitifed for use within
intrinsically safe apparatus (CENELEC EN50014 to 039 and IEC
60079-11).

The encapsulation material is Polyamide 6 at a minimum depth
of Tmm (3mm typically) and has a CTl (Comparative Tracking
Index) of greater than 175. The leads are separated by a
minimum clearance and creepage distance of 9 mm and hence
are suitable for use in intrisically safe appartatus for voltage not
exceeding 125V rms (190V peak).

Agency Approvals

Agency Agency File Number Ampere Range

Features

e Hermetically sealed e Meets certification for

B f B fO2ATEX0071U .062A - 1.0A . ithin intrinsi
aseefa ‘ asee ‘ e .062A-5A range options use within intrinsically
safe apparatus for

¢ Designed to operate applications such as gas

Electrical Characteristics within environments plants, petrochemical
where there is danger

. and processing
% of Ampere of gas explosion from industries

Rating Obspinaiiine faulty circuits
Applications
200% 5 seconds, Maximum PP

e Testing, measuring or
processing electronic
and electrical equipment

Electrical Characteristics

Nominal Nominal Nom Agency
Interrupting Cold Voltage Approvals

Melting

Rating | Resistance | p:(x:ggc) | Drop
0.062 .062 700 0.00016 2.10 X
0.125 125 1.70 0.0012 1.30 X
0.250 .250 0.67 0.0095 0.83 X
0.375 375 50A @ 125 VAC 0.395 0.025 0.81 X
0.500 .600 0.302 0.0598 0.78 X
0.750 .750 300A @125 VDC 0.175 0.153 0.23 X
1.00 1.00 0.128 0.256 0.24 X

3.00 003 0.275 1.27 0.131

5.00 005 0.0158 4.14 0.110

Schedule of limitations.

1) The fuse must be so mounted that creepage and clearance distances aren't impaired in any way.

2) When used in intrinsically safe apparatus it will be necessary to determine a surface temperature classification for the fuse.
3) Max surface temp rise at 170% rated current £750mA=40°C, 1A=45°C, 3A=63°C and 5A=114°C.
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Product Characteristics Average Time Current Curves

Operating Temperature | — 55°C to 90°C. T Jax b
S Y gr3rs Pl
Thermal Shock Witlzstands 5 cycles of — 55°C to 100( T
125°C
Vibration Per MIL-STD-202F
Insulation Resistance
(After Opening) Greater than 10,000 ohms. 10
2 I T I T RN
Soldering Parameters 5
3 1
7]
2
Wave Soldering 260°C, 10 seconds max. E | \\
I I R AN
RN S
\ \\\ \
\\ \ \ \
\ \ \
0.01 \.‘ \ \\\ NN
(.512") \ \ N\
13mm \ AVA
- " 0.001
(.315") o4 1 10 100 1000
8mm CURRENT IN AMPERES
“%(.197")
—-— .
( 025") u u — Bmm
-635mm (' 39 ")' Part Numbering System
10mm
0259.062M
SERIES
AMP Code

The dot is poisitioned before Example:

the Packaging Suffix with whole 1 amp product is
ratings and within the numbering 0259001.M
sequence for fractional ratings.
Refer to Amp Code column in the
Electrical Specifications table.

PACKAGING Code

M = Bulk pack, 1000 pcs
T = Bulk pack, 10 pcs

(.062 amp product shown).
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Special Application Fuses
481 Series Alarm Indicating Fuse

481 Series Alarm Indicating Fuse

®e

Agency Approvals

E71611
@ LR 29862

Electrical Characteristics

% of Ampere

OpeningTime

Rating
100% 10 Minutes, Minimum
150% 5 Minutes, Maximum

Electrical Characteristics

Description

481 Series alarm indicating fuses are designed to reduce
down time by immediately pinpointing the blown (open)
circuit while triggering an LED or audio alarm. This item
requires 482 Series mating fuse holder.

All ranges of 481 Series fuses are available as our original
design, and the 2-20 amp range is now available as a RoHS
compliant option (use the “P" designator when ordering).
See the part numbering section of this data sheet for related
ordering instructions.

Features

e Colorcoded indicator e Body is constructed of
flags indicate ampere black plolyphenylene
rating. sulfide with UL-94V0

e Clear plastic lens flammability rating.

option available for o
additional safety.

Contacts made of
bright alloy-plated
beryillioum copper.

Applications

Ideal for telecommunications and control panel circuits

Max
Voltage

Interrupting
Rating Rating

(V)

Nominal
Cold Resistance
(Ohms)

Agency
Approvals

Nominal Melting
I’t (A% Sec.)

0.180* 180 Yellow 6.25 0.00808 X X
0.200* 200 Red/Black 5.70 0.0140 x x
0.250* 250 Violet 4.20 0.0356 X X
0.375* 375 Gray/White 2.00 0.028 X x
0.500% 500 Red 152 0.139 X x
0.650* .650 Black 1.25 0.278 X X
0.750* 750 450A @ 60 VDC Brown 980 0.363 X X
1.00% 001. Gray 665 0.733 X X
133* 133 30%? 1225’A\§AC White 480 158 X X
1.50* 01.5 125 VAC up to Yellow/White 385 2.55 X ><
2.00 002. & Orange .120 5.29 X X
2.50 025 | 125VDC 30% el 1ng\/)Dc Orange/White 0904 9.46 X X
3.00 003. P Blue 0670 11.2 X X
3.50 03.5 Blue/White 0415 10.5 x x
4.00 004, 2oc(>5p@to1§8 X)DC Brown/White 0350 15.4 5 x
5.00 005. Green .0285 26.2 X X
750 075 Black/White 0113 42.8 x x
10.0 010. Red/White .00840 116.3 x x
12.0 012. Green/Yellow .00660 222.5 X X
15.0 015. Red/Blue .00580 294.22 X X
20.0%* 020. Green/White 100394 570.0 x X

* 0.180A thru 1.5A items are not available for sale as a RoHS compliant “P" option

**20A Fuseholder must be used. Fuse is keyed to prevent insertion in lower rated holders.
20A Fuseholder is designed to accept all ratings up to 20 amperes.

© 2009 Littelfuse, Inc.
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Product Characteristics

Body: Polyphenylene Sulfide (UL 94VO) Operating Temperature | — 55°C to 90°C.
Material Terminations: Beryllium Copper/Tin Plated ™ Withstands 5 cycles of — 55°C to
ermal Shock 1250C
Optional Lens: Nylon
Vibration Per MIL-STD-202F hisulasion R_eslstance Greater than 10,000 ohms.
(After Opening)
22.9mm
(.90") MIN. . g{ <§< < <
178mm (.70") - 5T A< <a<eSIeS
ﬁ_ J— 1000 e COM——N OSFONE =N
O LENS
N
19.6mm t
(.77") 1(1.7mr)n
46" 100
{ U .
4.‘ 16.9mm ‘_7 %) ‘ |
(.665") MAX. 4.45 2 |
2'77.. (.175") > o \
(.109") N (.110") 2 10 | L} ]
4 | | | 2 H Hi
8mm = 5.3 — o I L I | L O I A B B W B
o e ) = HA LT
1 T T f a
1-15A 20A% 1 {1 \\ Pyt \.\.\.
i WA W L A W —
) 11 | | WA \ \ \
*20A Fuseholder must be used. Fuse is keyed \ \\\ \ \
to prevent insertion in lower rated holders. \\\\ \ \\\ \\ A\
20A Fuseholder is designed to accept all \
ratings up to 20 amperes. 0.1 \\\ \ A\ 1\
o\ W AR
\ A\ WA
N\ AN\ N\
A\ \ i
0.01 \ \ \
Part Numbering System 0. 1 10 100 1000
CURRENT IN AMPERES
0481 .180 H XL P

T RoHS ITEM OPTION CODE:
Blank = Standard design item
P = RoHS compliant version item
(available in 2-20 amp range only)

OPTION CODE:
Blank = Standard
XL = Protective Lens
QUANTITY CODE:
V =5 pack
H =100 pack

— AMP CODE
(See Electrical Characteristics Table)
—— SERIES
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Special Application Fuses
482 Series Alarm Indicating Fuse Holder

482 Series Fuseholders

®Re

Agency Approvals
Agency File Number

E71611 (20A Panel Mount Only)

@

LR 29862

Ideal for telecommunications and control panel circuits,
the 482 Series fuseholder series is designed for use
with Littelfuse 481 Alarm Indicating Fuses. Each holder
is designed to accept other manufacturer’s replacement
fuses as well.

The fuseholder is available in three versions:

PCB Mount - 15A: Can be soldered directly to a printed
circuit board. Rated up to 15 amperes. Available in single
pole or gangable up to 20 poles. Fuseholder is keyed to
prevent insertion of 20 ampere fuse.

Panel Mount - 20A: Available in a single pole version rated
up to 20 amperes. Large leads for wire attachment.

Panel Mount - 15A: 15 ampere gangable version of
fuseholder is keyed to prevent insertion of 20 ampere fuse.

Product Characteristics

482 Fuseholder Series 15A PCB Mount and Panel Mount

20A Panel Mount

Electrical Rating Rated at 15 amperes up to 125 VAC/VDC

Rated at 20 amperes up to 125 VAC/VDC

Body Material Thermoplastic (UL 94V-0)

Black Phenolic (UL 94V-0)

Fuse Terminal Material Tin-plated Beryllium Copper

Tin-plated Copper Alloy

Alarm Terminal Material | Tin-plated Brass

Tin-plated Copper Alloy

Operating Temperature | —55°C to +125°C.

—-40°C to +85°C.

Thermal Shock Withstands 5 cycles of — 55°C to 125°C

Withstands 5 cycles of — 55°C to 125°C

Vibration Per MIL-STD-202F

Per MIL-STD-202F

Insulation Resistance

{Aftor Opening) Greater than 10,000 ohms.

Greater than 10,000 ohms.

© 2009 Littelfuse, Inc.

Specifications are subject to change without notice.
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Ordering Information

20A Panel Mount Fuseholder

1Pole |  6.40mm (25") | 0482 2001ZXPF

* NOTE: 20 ampere version of 482 Series Panel Mount fuseholders come standard as a single pole unit with flush edges on
both sides (no “keys"” typical with 15A units). Please refer to the diagrams on the following page for additional information.

15A PCB Mount and Panel Mount Fuseholders

1 Pole 6.40mm (25") 0482 0001ZXB 0482 0001ZXBF 0482 0001ZXP 0482 0001ZXPF
2 Pole 12.80mm (.50") 0482 0002ZXB 0482 0002ZXBF 0482 0002ZXP 0482 0002ZXPF
3 Pole 19.05mm (.75") 0482 0003ZXB 0482 0003ZXBF 0482 0003ZXP 0482 0003ZXPF
4 Pole 25.04mm (1.0") 0482 0004ZXB 0482 0004ZXBF 0482 0004ZXP 0482 0004ZXPF
5 Pole 31.75mm (1.25") 0482 0005ZXB 0482 0005ZXBF 0482 0005ZXP 0482 0005ZXPF
6 Pole 38.10mm (1.50") 0482 00062XB 0482 0006ZXBF 0482 0006ZXP 0482 0006ZXPF
7 Pole 44.45mm (1.75") 0482 0007ZXB 0482 0007ZXBF 0482 0007ZXP 0482 0007ZXPF
8 Pole 5.80mm (2.00") 0482 00082XB 0482 0008ZXBF 0482 0008ZXP 0482 0008ZXPF
9 Pole 5715 (2.25") 0482 00092XB 0482 0009ZXBF 0482 0009ZXP 0482 0009ZXPF
10 Pole 63.50mm (2.75") 0482 0010ZXB 0482 0010ZXBF 0482 0010ZXP 0482 0010ZXPF
11 Pole 69.86mm (2.75") 0482 0011ZXB 0482 0011ZXBF 0482 0011ZXP 0482 0011ZXPF
12 Pole 76.20mm (3.00") 0482 0012ZXB 0482 0012ZXBF 0482 0012ZXP 0482 0012ZXPF
13 Pole 82.55mm (3.25") 0482 0013ZXB 0482 0013ZXBF 0482 0013ZXP 0482 0013ZXPF
14 Pole 88.90mm (3.50") 0482 0014ZXB 0482 0014ZXBF 0482 0014ZXP 0482 0014ZXPF
15 Pole 95.26mm (3.75") 0482 00152XB 0482 0015ZXBF 0482 0015ZXP 0482 0015ZXPF
16 Pole 101.60mm (4.00") 0482 0016ZXB 0482 0016ZXBF 0482 0016ZXP 0482 0016ZXPF
17 Pole 107.95mm (4.25") 0482 0017ZXB 0482 0017ZXBF 0482 0017ZXP 0482 0017ZXPF
18 Pole 114.30mm (4.50") 0482 0018ZXB 0482 0018ZXBF 0482 0018ZXP 0482 0018ZXPF
19 Pole 120.65mm (4.75") 0482 0019ZXB 0482 0019ZXBF 0482 0019ZXP 0482 0019ZXPF
20 Pole 12700mm (5.00") 0482 0020ZXB 0482 0020ZXBF 0482 0020ZXP 0482 0020ZXPF

* NOTE: 15 ampere gangable version of PCB Mount and Panel Mount fuseholders are keyed to prevent insertion of 20 ampere fuse.
Please refer to "A" dimension of diagrams on following page. For additional terminal lengths, please contact Littelfuse.

185 <

Flush Side Options = a0
Available for PCB and
Panel Mount Version

o[” — o

5 POLE HOLDER ASSEMBLY
WITH FLUSH OPTION
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Special Application Fuses
482 Series Alarm Indicating Fuse Holder

15A PCB Mount Series:

21.3mm
~—  (.84") —|
| TYP | |
6.4mm
(.25")

FEMALE LATCHING & FLUSH SIDE
WITHOUT TABS

T

15A Panel Mount Series:

ol — 19 o~ " 19

= = O

FEMALE & MALE LATCHING
WITH TABS

ol — [©

19.8mm FEMALE & MALE LATCHING
(78" 03) TYPICAL HOLDER ASSEMBLY WITH TABS AND NO MOUNTING HOLES
Tvp 4 TYPICAL HOLDER ASSEMBLY
i 1.6mm
(,_(IJ_\S/%") T
30.9mm (1.215"
N L 4(.11ré|“r;1 37.1mm I~ 30.7mm §1.210"= =
12.4mm d (1.46") ‘ v
Alarm Terminal =—(.49") | TYP T
18.5mm ras == €8 4mm Fap A 6.9mm
(.73") —=| (.25") % W\ (27" 005
30.9mm (1.215")
= 307mm (12101 t - (gg-,?_rggg‘) - ¢
4.1 !
6.4mm 10.7mm__ @ 2.3mm HOLE FEMALE LATCHING & FLUSH SIDE ‘”(,,5{;3,’" TYPICAL CUT-OUT IN
(250) 005 (.420") -005 s (1;108?.%8) WITH TABS MOUNTING HOLE PANEL OR CHASSIS
e (2 HOLES)
$ § $ $ a2
6.4mm 21.3mm
(:250") 005 [=— (84" —= !
¥ 6.4mm T
(.25")
il [} 15.7mm
(.62")
RECOMMENDED P. C. BOARD
MOUNTING HOLES 24.9mm |
(.98" .03 ) 4
1.6mm| | 9.0mm (.355")
(.062")
| TYP
-
0.6mm _l|lo t=—12.4mm
(.025") (.49" 010 )
TYP ~—18.5mm—|
(.73 010 )

20A Panel Mount Series:

150"
DIA,
(2 Holes)

<& Ol
!

L21 .34mm (.84")»)

le— 30.9mm —!

(1.212")
(1.47")
37.34mm
30.9mm (1.215")
‘ 30.7mm (1.210") i (73" 010)
an ) 6.9mm
%Y v Y (27" 005)
<—21.8n010r;1—> [
@ 4.1mm (867 %%%)

(.160") TYPICAL CUT-OUT IN
MOUNTING HOLE PANEL OR CHASSIS
(2 HOLES)

RECOMMENDED PANEL
MOUNTING HOLES

NOTE: The 20 ampere single pole holder is designed to
accept all fuse ratings up to 20 amperes.

20 ampere fuseholders should be spaced 12.7mm
(0.50) apart when loaded to maximum capacity, center
to center to insure proper heat dissipation under normal
operation.
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Heatsinking may be required for operation in higher
ambient temperatures or alternate configurations.
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To assist you with your electronics design and selection processes,

Littelfuse also offers:

Comprehensive Online Product Specs on Littelfuse.com—Fcaturing easy-to-use
navigation, search and selection tools, as well as additional product details.
You can rely on Littelfuse.com for instant answers and continuously

up-to-date information.

Printed Product Catalogs—For offline and off-the-shelf convenience, our printed
product catalogs include data sheets, selection tables and tutorials covering all
of our core technologies. Contact your Littelfuse product representative or visit
www littelfuse.com/catalogs to check availability.

Circuit Protection Design Guides— Our application design center website,

www littelfuse.com/designcenter offers a wealth of circuit protection guidance
to help you select and apply the best circuit protection solution for your
application.
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As the world's #1 brand in circuit protection Littelfuse offers the broadest
and deepest portfolio of circuit protection products and a global network
of technical support, backed by more than 80 years of application design
expertise. Visit our design support center to access:

> Reference Designs
> Application Notes

> Application Testing
> SPICE Models
> Local Technical Support

> Product Samples
> Technical Articles

> Certification Documents
> Data Sheets

Littelfuse offers technologies that protect sensitive electronics and their users against electrostatic discharge (ESD), load switching,
lightning strikes, overloads, short circuits, power cross, ground faults and other threats.

Overcurrent protection products:

Fuses Littelfuse offers the world’s broadest range of fuse types and ratings, including
cartridge, leaded, surface mount and thin film designs

PTCs Positive Temperature Coefficient thermistor technology provides
resettable current-limiting protection

Overvoltage protection products:

Varistors Littelfuse offers surface mount Multi-layer Varistors (MLVs) and
industrial Metal Oxide Varistors (MOVs) to protect against transients

GDTs Gas Discharge Tubes (GDTs) to dissipate voltage through
a contained plasma gas

Thyristors Littelfuse's solid state switches control the flow of currentin
a wide range of appliances, tools and equipment

SIDACtor® Devices Overvoltage protection specifically designed for telecom
and datacom requirements

TVS Diodes Silicon transient voltage suppression (TVS) devices

SPA™ Silicon Protection Arrays designed for analog and digital signal line protection

PulseGuard® ESD Suppressors Small, fast-acting Electrostatic Discharge (ESD) suppressors

Torequest catalogs for the Littelfuse portfolio of circuit protection technologies, please contact your authorized Littelfuse product
representative orvisitour website at wwwi.littelfuse.com/catalogs

©2009 Littelfuse, Inc
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