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Introduction

Circuit Protection Mu’tim®
y -

When it comes to Polymeric Positive

Temperature Coefficient (PPTC) circuit protec-

tion, you now have a choice. If you need a reli- H ,a
able source, look to MULTIFUSE® Resettable <S> )
Fuses from Bourns. -

MULTIFUSE products are made from a con- 2 ¢
ductive plastic formed into thin sheets, with elec- i o
trodes attached to either side. The conductive i P} ,
plastic is manufactured from a non-conductive ty

crystalline polymer and a highly conductive carbon ‘

black. The electrodes ensure even distribution of |
power through the device, and provide a surface

for leads to be attached or for custom mounting. ‘ 7 S ‘@;&%

The phenomenon that allows conductive plas- ! N S5 Q
tic materials to be used for resettable over-cur- v

rent protection devices is that they exhibit a , P
very large non-linear Positive Temperature & &
Coefficient (PTC) effect when heated. PTC is

a characteristic that many materials exhibit
whereby resistance increases with tempera-
ture. What makes the MULTIFUSE conduc-
tive plastic material unique is the magnitude
of its resistance increase. At a specific transi-
tion temperature, the increase in resistance is

so great that it is typically expressed on a log : _ -
scale. The conductive carbon black filler material in the

MULTIFUSE device is dispersed in a poly-
mer that has a crystalline structure. The crys-
talline structure densely packs the carbon par-
ticles into its crystalline boundary so they are

How Multifuse Resettable
Fuses Work

107

100 close enough together to allow current to flow

105 |- through the polymer insulator via these carbon
2 ol “chains.”
o
@ 10° |- When the conductive plastic material is at normal

room temperature, there are numerous carbon

ol chains forming conductive paths through the

o material.
o Under fault conditions, excessive current flows
0 20 40 60 80 100 120 140 160 through the MULTIFUSE device. I?R heating
TEMPERATURE *C causes the conductive plastic material’s tempera-

ture to rise. As this self heating continues, the
material’s temperature continues to rise
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until it exceeds its phase transformation tem-
perature. As the material passes through this
phase transformation temperature, the densely
packed crystalline polymer matrix changes to
an amorphous structure. This phase change
is accompanied by a small expansion. As the con-
ductive particles move apart from each other,
most of them no longer conduct current and the
resistance of the device increases sharply.

The material will stay “hot,” remaining in this
high resistance state as long as the power is
applied. The device will remain latched, provid-
ing continuous protection, until the fault is
cleared and the power is removed. Reversing the
phase transformation allows the carbon chains to
reform as the polymer re-crystallizes. The resis-
tance quickly returns to its original value.

Crystalline
Polymer

BOURNS

Amorphous
Polymer

Conducting
Carbon Chains

Non-conducting
Carbon Chains

General Applications

Almost anywhere there is a low-voltage power
source and a load, a MULTIFUSE Resettable
Fuse can be used.

The fact that these protection devices reset auto-
matically sets them apart among circuit
protection devices.

Circuit designers know there are circumstances
they have no control over which can result in
potentially damaging overcurrent conditions.
Non-resettable fuses work well, once, and in many
applications, replacement is not an option due
to inconvenience, warranty costs or damaged
reputations.

The benefits of MULTIFUSE Resettable Fuses
are being recognized by more and more design
engineers, and new applications are being discov-
ered every day. The use of MULTIFUSE types



of devices have been widely accepted in the
following applications and industries:

 Personal computers

 Laptop computers

 Personal digital assistants

e Transformers

e Small and medium electric motors
 Audio equipment and speakers

» Test and measurement equipment
 Security and fire alarm systems

* Medical electronics

 Personal care products
 Point-of-sale equipment

« Industrial controls

« Automotive electronics and harness
protection

* Marine electronics
 Battery-operated toys

Polymer Positive Temperature Coefficient
(PPTC) Fuses have provided designers in numer-
ous industries a new tool in their battle to

improve product quality and performance while
at the same time reducing total installed cost.

As PPTC fuses are resettable, warranty costs and
service calls are largely avoided. Since they do not
need to be serviced, they can be utilized as
embedded circuit protection devices.

Based on PPTC technology, MULTIFUSE
Resettable Fuses are packaged in Radial Leaded,
Surface Mount, Axial Leaded “Battery Strap” and
Uncoated Disk form and have a wide range of
power ratings. With this comprehensive selection
of packages and power ratings, there is sure to be
a MULTIFUSE Resettable Fuse that meets your
application requirements.

There are many applications for MULTIFUSE
Resettable Fuses in a variety of market segments,
including:

Computers and Peripherals
Primary and Secondary Batteries
Automotive
Telecommunications

Industrial Controls

Consumer Electronics

Computers and Peripheral Devices

Circuit protection in desktop, laptop, notebook
computers and peripheral devices is growing
increasingly complex and important. Overcurrent
protection applications for MULTIFUSE



Resettable Fuses include:

Hard Disk Drives

Keyboard and Mouse Ports

SCSI Interface Ports

SCSI Adapter Cards

Audio and Video Cards

Ethernet and Token Ring LAN Ports and
Adapter Cards

e Cooling Fan Motors

e Universal Serial Bus (USB)

Because computers have grown more modular,
portable and flexible in their design and size, cir-
cuit protection requirements have changed dra-
matically. Consequently, circuit protection may
entail overcurrent or overvoltage protection, and
filtering applications. A proactive approach to the
selection of circuit protection components will
enable the computer or peripheral manufacturer
to meet the necessary safety requirements while
providing the consumer the assurance of a reli-
able, trouble-free computing tool. At the same
time, warranty costs due to consumer misuse can
be greatly reduced.

PPTC resettable fuses afford manufacturers the
option to improve their hardware design and set
their equipment apart from that of manufacturers
who are not as forward thinking in their designs.
MULTIFUSE products are the answer to the
overcurrent circuit protection challenges of
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today’s electronic design engineer.

The protection requirements of all computer
applications are very similar when motherboards
or back planes need to be protected from faults in
devices being “hot plugged” in or faults in the
devices themselves. Compliance with industrial
standards and agency safety requirements is also
similar in most cases.

MULTIFUSE Resettable Fuses in the MF-R, MF-
SM and MF-MSMD configurations provide solu-
tions for all computer and peripheral overcurrent
protection requirements.

Battery Applications

Since batteries are important components of today’s
diverse array of portable equipment, protection of
the battery pack is essential to keep the system up
and running. Battery chargers are designed to
accommodate the power specifications of specific
batteries. Charging is limited to the needs of a
battery’s given charge at any point in time. If the
charger’s current limiting circuitry fails, the bat-
tery pack can be charged beyond what it is
designed to handle, thus damaging an expensive
battery pack.

Protection of the battery and equipment being
powered while the battery is installed can be
achieved by several current limiting technologies
including PPTC resettable fuses. However, when
the battery pack is removed from the portable
equipment, it is susceptible to a short circuit
across its contacts. Here, designers have fewer
choices. High discharge due to short circuits

can permanently damage the battery pack, and
may constitute a serious potential hazard.
MULTIFUSE Resettable Fuses in the MF-S and
MEF-LS form factors can prevent such accidents,
and the consumer will greatly appreciate the
manufacturer’s attention to this detail.
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Automotive

MULTIFUSE Resettable Fuses provide ideal
protection for a wide range of automotive electri-
cal applications. And they eliminate the nuisance
factor of replacing blown fuses.

Automotive manufacturers continue to design
more powered accessories such as seats, antennas,
mirrors and windows into their vehicles. With
added features comes the added complexity of
wiring harnesses, motors, the electronics that
control them, and the protection required to
make them safe.

In addition to fuse replacement throughout the
vehicle, MULTIFUSE devices are ideal for:

» Motors — protection for the small motors that
power door lock actuators, seats, mirrors, etc.

« “Black Box” Control Modules
» Wire Harness Protection

e Car Alarm Module Protection

Industrial Controls

* Instrument Panel Protection
 Diagnostic Port Protection
 Cigarette Lighters

Designers of pressure sensing equipment are
now turning to PPTC Resettable Fuses to help
protect the control electronics of their sensors.
PPTC Resettable Fuses are low-resistance, reset-
table overcurrent protectors which may be
placed in series with the input and output lines
of a pressure sensor to protect the electronics.
This is especially important for sensors which
need to work in gaseous environments and
must be explosion protected.

Many of the more advanced pressure sensors
integrate complex combinations of resistors

) and data processing components to digitally
s compensate for the non-linearity and tempera-

RSN ture dependence of the membrane used to
k- ;r_".—, sense pressure. For sensors which must operate
T -:"l' in a gaseous environment, it must be ensured

y that the sense circuit components do not over-
heat as a result of a short circuit. Multifuse®
Resettable Fuses can be used to reduce poten-
tially damaging overcurrents to safe levels,
preventing such component overheating
situations.



Application Note

Loud Speaker Crossover Networks

The Design Challenge:

Loudspeakers and amplifiers (amps) are manufactured
by numerous companies building one or both of the
systems. Different design parameters cause impedance
mis-matching which can be damaging to speakers.
Overcurrent situations caused by overdriving power
amps can damage the wirewound coils, causing shorts
or opens in the copper windings of speaker compo-
nents. Low power amps may act as clippers, causing a
frequency shift or high frequency signals which can
damage speakers, tweeters and constant directivity
horns. Another common failure mode is caused by
taking a speaker from a zero state to a highly excited
state in extremely short amounts of time. The design
of crossover networks concerns itself with the load seen
from the amplifier. The initial internal resistance of
the device is extremely small compared to the total
impedance of a cross-over circuit such as Zobel net-
work or conjugate impedance network.

The obvious solution is circuit protection using over-
current protection devices. Two choices are fuses and
circuit breakers. Circuit breakers can add undesirable
distortion as the metal contacts separate. The electric
field generated by the current flow resists the change
in current, resulting in arcing and electrical white
noise. Fuses must be accessible and manually
replaced. The cost of the fuse, fuse holder and access
panel to the fuse makes typical fusing economically
unattractive. Also, there is the possibility of mistak-
enly or intentionally over-rating the fuse, setting the
system up for damage and violating agency safety
certifications. In crossover networks, a minimal num-
ber of components are used to protect the tweeter.
The obvious solution is to use an inexpensive reset-
table fuse that can be buried in the cabinet without
needing maintenance or replacement.

The Application:

A MULTIFUSE PPTC is frequently used in a parallel
circuit with a large resistor (typically 10k ohms) and
this circuit is placed in series upstream of the speaker.
(See Figure 1.) During normal operation within the
parameters of the tweeter, the MULTIFUSE PPTC
acts as a conductor for the speaker. When an overcur-
rent situation such as an overdriven amp occurs, the
polymer within the PPTC will expand and the carbon
chains will disengage. This shunts all of the current
into the shunt resistor, dropping the voltage across the
resistor and protecting the speaker. Once the signal
changes to a low value, the PPTC will begin to reset
and the circuit will react as designed.

R SHUNT

PTC
. M

Vv

SPEAKER

GND

Figure 1

Another application is to use the PPTC without a
shunt resistor (see Figure 2). As the PPTC's resistance
increases exponentially, the speaker, horn or other
delicate instrument will see little to no current flow.



The choice of MULTIFUSE PPTC used depends
upon the current demanded by the parameters of the
speaker which the PPTC protects during normal opera-
tion. The Ihold of the PPTC is the amount of opera-
tional current desired in the design. The Itrip is the
value at which you wish to begin protecting the circuit,
keeping in mind that the ambient temperature is an
integral part of the circuit design when selecting the
correct device.

A typical crossover network design is drawn below
(Figure 2), with typical values.

C1 = Ranges from 10 to 2uF

R1 = Ranges from 2.7 to 22 ohms
C2 = Ranges from 4uF to 2.2uF

L1 = Ranges from 450uH to 300uH
Lo = Ranges from .7uH to 2.5mH
C3 = Ranges from 4.7uH to 33uF

R1 C2 PTC
+ M T S

C1

I b L1

TWEETER
GND
LYY Y\
Ly I
N cs WOOFER
Figure 2

The input voltage can range up to 60 volts continuous
for newer speaker systems and about 53 volts on older
systems. Typical music peaks are a minimum of 12db
and normally 15db. New woofers can handle 500
watts while older styles are limited to 350 watts.
Tweeters fall into values of 60 watts for new speakers,
and 40 watts for older speakers.

Typical MULTIFUSE component values for the
PPTC would be the MF-R040 for the 60-volt
system and MF-R030 for the 53-volt system.

* Acknowledgement: Special thanks to Jon Risch for his technical
input to this application note.



Application Note

Automotive

The Design Challenge:

Two considerations in automotive engineering are
weight and reliability. As cars become equipped with
more options and safety requirements, the weight of
the car increases. As the weight increases, performance
characteristics decrease and fuel efficiency decreases.
Standard fusing requires wiring through the fuse panel
to the circuit being protected. This adds to a vehicle’s
weight, while the added wiring increases the opportu-
nity for malfunctions. A standard blown fuse must be
manually changed, and the circuit is inoperative while
the fuse is in the non-functional state. The fuse box
must be accessible in order to service fuses, limiting
the locations the fuse box can be placed.

Automotive door lock circuits require overcurrent
protection. If a door lock is jammed or forced into a
position so the lock cannot move in the ordered direc-
tion, the IC chips controlling the system can be
damaged. A multitude of hazardous situations can

Door LocKks

occur, such as physical damage to the door or short-
circuiting due to water leakage into the door panel or
low temperatures causing freezing of mechanical
mechanisms. Current designs include wiring from the
control module in the cockpit of the car to the door
locks via the fuse box under the dash. Using standard
fusing, once the fuse is blown, the door locks remain
in a non-operative state until the fuse is replaced.

Agency certifications such as those issued by Under-
writers Laboratory (UL), are concerned strictly with
safety standards. Automotive standards far exceed
the testing required by agencies such as UL. The
Automaotive Electrical Council (AEC) sets forth the
standards for passive electrical components in the
QEC 200 test standards. These tests are concerned
with reliability as well as safety. Companies such as
Visteon, Delphi, and Daimler/Chrysler are currently
testing to QEC 200 requirements. (For a copy of
AEC’s QEC 200, please contact your local Bourns
sales representative.)

The Application:

In a typical door lock design, the lock motor is ener-
gized through a relay by a control processor via an
inverter 1C (See Figure 1). A pulse is sent to the
processor from the contact lock/unlock switch, key
lock, motion sensor, door ajar circuit or remote con-
trol. The coils of the relay have a positive voltage
from V(Batt) at pin 5 to prevent relay chatter from
noise or nuisance tripping of the relays (See Figure 1).
V(Batt) is typically 12 volts, but will soon be upgraded
for the 42 volt automotive platform. The signal from
the logic controller is sent to an inverter to bias the
coil for current flow through pins 6 or 7 depending on
the required workload of unlocking or locking.

S
9 'WINDOW MOTOR
$E 0. RELAYS VBATT 1
& o
L FES e 12vDC
< & & &L
F & oL
v S v
¢ & & 09
SESLSFE
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]
9 ;L
E
5
cPU R ] 5 o
£ L12
R
4
i | J DOOR
L 3 2 J‘OCK
S g OTOR
= o
g ¢ 1
s 8 X PTC
H
GRD
Figure 1



If the coil from pin 5 to pin 7 is energized, the arma-
ture from pin 4 will change state to pin 3 conducting
current through the door lock motor in a direction to
lock the door (See Figure 2). The path of the current
will continue from the door lock motor to pin 2 of the
relay. At pin 2 the second armature will not be
engaged and will continue contacting pin 1, giving a
ground through the PPTC. If a short or fault condi-
tion were to occur, the excess current flow from
V(Batt) through the door lock motor and relay would
cause I12R heating in the PPTC. Asthe PPTC heats
up, the resistance of the PPTC goes exponentially
high, isolating the ground and negating circuit flow.
Once the overcurrent fault condition is removed, the
polymer will return to its semi-crystalline structure
with the carbon chains reconnected, and current will
once again flow through the PPTC.

>
9 WINDOW MOTOR
F & s VBATT 1
SIE

N)
2 g &
§@§a od_wé?ef 12VvDC
FLEes —
SO SEL !
M N ;i
H D
E
R 6 5
CPU T f{mf‘
M 12
N r\ 4
DOOR
T 3 J_‘ 2 LOCK
S 2 MOTOR
= o
g : T
£ 3 5 PTC
H ]
GRD
Figure 2
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The unlocking portion is similar. The coil from pin 5
to pin 6 of the relay will be energized by the inverter
and controller circuit. The armature at pin 1 will
change state to pin 3. When this happens, the
V/(Batt) will let current flow through the contacts at
pins 3 and 2 (See Figure 3) through the motor
(changing lock position) back through pin 4 to pin 1
to the PPTC and ground, thus changing the state of
the lock position.

3
9 'WINDOW MOTOR
SE o RELAYS VBATT 1
> 9 &
Fs5EFS 12VDC
&FoOFEL
F & oL
A v
¢ 'S0 —
OO OQ OO Q§ 6
oV Q9 &3
1 1 1 1

1
N
1 v 7 L11
E
5
cPU g ] R
E L12
R 4
— {j DOOR
T 3 2 LOCK
S 2 e MOTOR
g 8 1
2 =
B 5 PTC
B
GRD
Figure 3

Consult you local Bourns, Inc., representative for
additional automotive applications such as:
e Window lifts * Modules
« Electric seats « Underhood applications
» Wiring harnesses « Accessory outlets
« Lighting * Moon/sun roofs



Application Note

The Design Challenge:

How to separate a part of a circuit from the power
source while maintaining the integrity of the remain-
ing circuit in a working status. In instances where a
part of a system could be damaged and the remaining
section will need to continue to operate, the following
circuit design is an option.

The Application:

A series of circuits are attached to the secondary side
of the transformer or single bus bar from the power
supply. The total resistance of each circuit branch is
calculated using the algebraic form of Ohm’s law.
(Voltage = Resistance X Current.) Typically, the
inductance and capacitance are negligible when com-
pared to the overall impedance of the device. In series,
the resistance is added directly (see Figure 1.)

and Protection

PTC R1

——W—
Figure 1

R(T)=R1+R2

(Calculation 1)

Resistances in parallel are added using the parallel
resistance formula Rt = 1/((1/R1)+(1/R2)) where Rt is
the total resistance of the two resistors in parallel. R1
and R2 (see Figure 2) are the values of the resistors in
the parallel circuit.

R1

Figure 2

R(T)= 1/((1/R1) + 1/(R2))

(Calculation 2)

A MULTIFUSE PPTC device is chosen depending
on the value of each branch resistance and the voltage
applied. (See Calculation 3 and Figure 3.) With the
known voltage of the power supply and the calculated
value of the branch circuit, we can determine the
current of the branch. For the branch at node one,
the calculated resistance is 8 ohms. We then deter-
mine the current using the voltage of 24 volts and
Ohm's law. The current is 3 amps, so we choose the
MF-R300. In the same way, the value of current at
node 2 is determined to be 2 amps, so the MF-R200
is chosen.

If the overall resistance is calculated (see Calculation 2),
the current can be solved by using Ohm’s law. The
overall current calculation should equal the sum of the
current at node 1 (11) and node 2 (12) where I(T) = 11
+12.

11



24VDC

POWER
SUPPLY

BUS NODE1 PTC R1
BAR

RL1

R2

R3

Figure 3

R(T1) @node 1 = R1 + RL1 =8 ohms

R(T2) @node 2 = 1/((1/(R2 + RL2))
+ (1/(R3 + RL3)) = 12 ohms

V=IR

V=11 (RL+RL1) = I1180ohms  V=24Vdc
24Vdc/8 ohms =3 Amps = 11 @ node 1

V=IR

V=12R(T2) =12 12 ohms V=24 Vdc
24Vdc/12 ohms =2 Amps = 12 @ node 2

The Ihold for the PPTC device R1 at Node 1 will be 3
amps, so an MF-R300 will be chosen

The lhold for the PPTC device R2 at Node 2 will be 2
amps, so an MF-R200 will be chosen.

I(T) for the circuit will be 11 + 12 =5 amps. So the Imax
over current rating of the PPTC is not violated.

(Calculation 3)

12

If there is a short circuit at load RL2, the current,
which is the same current through the MF-R200 at
node 2 (R2), will rise. As this occurs, the 12R will also
rise. As the I12R rises, the resistance of the PPTC will
rise exponentially. According to Ohm’s law, as the resis-
tance rises, the current will drop sharply. This will not
affect the circuit at node 1. The current will be blocked
from node 2 until the fault condition is removed and
the PPTC is reset through thermal radiant dissipation.
The entire resistance of node 2 becomes exponentially
high, causing 12 to go towards 0 amps. Thus the total
current I(T) = I1.



Application Note

USB Port Protection

The Design Challenge: (i.e. printers, scanners, mouse, keyboards). Today we
are able to use the same equipment at higher peripheral-

In today’s ever-expanding world of information tech- to-PC connection speeds. With the addition of these

nology, the priority becomes to create devices carrying components comes the need to protect them from

more information in a smaller package. Not only are current consumption. Two types of current consump-

computers becoming more compact, they are able to tion for these components are DC current and

contain bytes once needed for a computer the size of a transient current. When faced with this problem, what

conference room. The same can be said about the can be used to ensure that these components do not

peripherals attached to the computer. Several years become potential hazards?

ago, all information was carried from a serial or parallel

port to the external components of the computer The Application

Overcurrent protection must be implemented at the
host and all self-powered hubs for safety reasons, with
a way to detect the overcurrent condition. A high-
power hub port is required to supply 500 mA per
port. A low-power hub port only has to supply 100
mA. If an overcurrent condition occurs on any port,
subsequent operation of the Universal Serial Bus
(USB) is not guaranteed, and once the condition is
removed, it may be necessary to reinitialize the bus as
would be done upon power-up. The overcurrent
limiting mechanism must be resettable without user
mechanical intervention. This requirement is per
Universal Serial Bus Specification Revision 2.0
(www.ush.org). There are various devices that can be
used to limit this overcurrent situation. Some exam-
ples are fuses and solid-state switching. MULTIFUSE®
PPTC resettable fuses offer the same protection as
those devices and are able to automatically reset once
the fault is removed, making the device ready for nor-
mal operation. Typical MULTIFUSE component val-
ues for the PPTC would be the MF-USMDO50 or the
MF-MSMD110. Actual part numbers for different
applications may vary according to the resistance
required and operating circuit.

13




Application Note

Protecting Battery Chargers

The Design Challenge: -

The standard mobile phone charger consists of a
transformer with some type of electronic circuitry on
the output side smoothing out the signal. All low
voltage transformers manufactured are required to
be in accordance with EN60742 and UL 1950
manufacturing standards.

Standard EN60742 specifies safety-isolating
transformers should not overheat by more than 125°C
when their secondary windings are short-circuited.
The occurrence of a short circuit in the output circuit
will result in an increase in the circuit current. The
excessive current will gradually heat up and the
windings of the secondary circuit, resulting in the
charger not conforming to manufacturing standards.

Model MF-MSMD110

bl
»1

—
(e}

Figure 1
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The Solution:

The inclusion of a Bourns Multifuse® Polymer
Positive Temperature Coefficient (PPTC) in the
secondary circuitry is the ideal solution. A four-
decade increase in resistance is typical, and in the
case of a short circuit in the secondary circuit, the
Multifuse® PPTC will trip to a higher resistance.

The increased resistance will ensure that the short
circuit is limited to such a level that the windings will
not heat up.

The circuit shown in Figure 1 has a MF-MSMD110
device integrated into the circuit, which will trip at
800 mA at 60°C, keeping a higher current from pass-
ing. Currents below 500 mA charge the majority of
rechargeable battery packs so that if a charger starts
to see currents in the range of 800mA, there is a
problem and the current needs to be restricted.

A range of similar Multifuse® devices are available
that can be matched to different charging currents.

The Benefits of PPTC Technology
Include:

* Faster time to trip.

A PPTC has a lower thermal mass than other
solutions and heats up more rapidly. As a result, it
trips into the high-resistance state quicker.

e Smaller size.
PPTC products use up a smaller area on your board
and are easier to design into the package.

 Low initial resistance.
With their lower resistance, PPTCs make the
transformer more efficient.

* No cycling.
PPTC devices stay in a tripped state under a fault
condition.



Application Note

Lithium-ion/Lithium Polymer
Battery Pack Protection

Introduction:

We have seen a rapid growth in the number of
portable devices available today. This emergence of
technology has resulted in a demand for lightweight,
high-capacity batteries. Lithium-ion and lithium-
polymer battery backs have filled the demand.

The Design Challenge:

Lithium packs are constantly charged and discharged
over their life cycle. An overcharge or over-discharge
results in the temperature of the battery increasing.

As the electrolyte solution heats up, it may decompose.
This will result in a gas being produced or metal lithi-
um being precipitated. These events could cause either
a fire or an explosion. This is why the discharging

and charging of a lithium pack must be constantly
monitored.

A typical protection circuit contains a protection IC
that monitors the cell voltage. Two FETSs, one to limit
the charge current and one to monitor the discharge
current. The majority of cells will also use a second
level of protection to protect against failure of this

electronic circuitry. This can happen as a result of a
number of events such as excessive heat, faulty com-
ponents, or excessive electrostatic discharge. One
method to protect against these events is to use a
second circuit set slightly above the primary circuit.
The secondary circuit is activated by failure of the
primary circuit. This means that the number of
components is doubled and of course, the price is
doubled.

|

|

|

|

|

| R2

: ppTC FETs

| J2 B3

Figure 1. Typical Protection Circuit with a Multifuse
device for Lithium-ion battery packs

The Solution:

Bourns Multifuse® Polymer Positive Temperature
Coefficient devices are ideal for the second level of
protection inside a lithium pack. The circuit illustrat-
ed by Figure 1 shows how a PPTC device can be
incorporated into a battery safety circuit.

The PPTC not only acts as a second level of protec-
tion, but also improves the overall safety of the pack.



Benefits of Using the Bourns Multifuse®
MF-VS Product Family:

Faster Charging Cycle

The Bourns Multifuse® MF-VS product family has
been specifically designed for this application.
Manufacturers of cells recommend that during charg-
ing, cell temperatures must be kept below 100°C to
avoid thermal cell runaway. The designer of the pack
must limit the charge current to avoid the potential of
reaching this temperature.

Bourns has developed a device that will trip at 85°C.
The device will trip significantly faster because of the
lower trip temperature. By using the MF-VS product,
circuit designers can now design for higher/faster
charging cycles.

Longer Talk Times

Digital phones need a pulse current up to 1.7 amps to
continue transmitting during talk time. The ability of
the battery to deliver short, heavy current spikes is a
function of the remaining capacity and the internal
resistance of the pack. The lower the resistance of the

PROTECTION IC

4“/&
i

S 2

=%
e

FETs

Figure 3
The above illustration shows the protection circuit

along with a Multifuse® Model VS-210
integrated into a lithium-ion pack.

pack, the longer it will be able to provide the necessary
power to continue transmitting.

The internal resistance of the protection circuitry,
therefore, has a direct relationship to the talk time
capacity of the phone. Bourns Multifuse® offers the
MF-VS product family as the ideal solution to help
designers increase talk time capacity. The initial
resistance of the Model MF-VS210 is specified
between 18-30 mohms. And Bourns can now offer
customized solutions with initial resistances considerably
below this value.

20_
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Figure 2

The GSM Wave standard transmits voice data

in packets of 567 uS at a period of 4.61 mS.

The current peaks vary according to signal strength
and reach 1.7 amperes in fringe areas.

| ~— PPTC

V

The total resistance of the package can be reduced to levels below 100 mohms.



Application Note

90V Multifuse® Pos
Coefficient (PTC)
in an HFZC

The Design Challenge:

The continued development of new broadband
services such as video and interactive programming

is causing an ever-increasing demand for wider band-
width. This quest for bandwidth has been responsible
for the telecommunications industry’s major step from
copper based cabling to fiber optics. As fiber optics
integrate themselves into most cable networks, they
have now taken on a hybrid fiber/coax (HFC) style of
architecture. HFC architecture has now become the
leading choice of both Cable TV (CATV) companies
and telephone service providers. Because of the similar-
ity of the HFC architecture to their existing networks,
cable companies in particular are embracing HFC as
an affordable way to position themselves as

telephony vendors in a competitive, multi- &
service future. CATV systems have a vision g
of providing a complete

networked

220T

TELCO GN

itive Temperature
Resettable Fuses
Network

home package where video on demand (VOD), high
speed internet and telephony will all be provided via
one system: the HFC network.

HFC Architecture:

HFC architecture usually consists of a fiber trunk line
carrying signals in the form of video or telephony
from the headend or central office (CO), to feeder
cables serving local neighborhoods. Optical nodes on
the trunk line convert the signals from light in the
fiber optics to radio frequencies (RF) for the copper
cables. The feeder cable, a medium sized coaxial
cable, provides the signals from the trunk cable to
entire neighborhoods. Individual houses subscribing
to the cable services have drop lines connected to the
feeder cables via taps and network interface devices
(NIDs) attached to the outside of their homes for
cable telephony and set top boxes for video. Figure 1
below gives a basic layout of how an HFC network

should look.
NID\
rop / ﬁ / ﬁ

Di
<K. Feeder Coax
Node\l Cable
Headend
or { == Fiber Trunk
co Cable

Tap —/

Figure 1. Hybrid fiber / coax (HFC) architecture

i

R Cable Telephony:

Unlike cable TV where power to operate the TV is
not transmitted along the cables, cable telephony
requires applications power to operate the NIDs. In a
cable telephony system, the cable transmits the signal
information and in many cases the local operating
power for the NIDs, in 60V to 90V form. Powering
the local NID can be carried out in any of the
following ways:
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» Power can be transmitted across the center
conductor of the drop cable from a power passing
tap to the NID.

» Power can be transmitted on separate twisted pair
wires that are bonded to the outside of the drop
cable. This drop cable is sometimes called a
Siamese cable, and also operates between the
power passing tap and the NID.

» Powering can come from the ac supply in the
home. In this case a back-up battery must also be
used in order to provide emergency telephone
access during power failures.

The first option above is the most common form of
powering the NID. Coaxial power passing taps act as
gateways from which a number of different subscribers
can connect to the feeder coax cable. The power to
operate the NIDs and the signals is usually separated
at these taps.

The introduction of HFC has caused a shift down-
stream of some of the functions that were located in
the headend or central office. One major example of
this is the fact that the subscriber line interface card
(SLIC) in an HFC is located in very close proximity to
the end customer. The SLIC can be located in either
the tap (on the pole), leaving the NID in the form of a
passive device (see Figure 2.1), or it can be located in
the NID itself, which is the most common form (see
Figure 2.2). The location of the SLIC and ring genera-
tor so close to the customer causes a significant
increase in power downstream. As all this equipment is
located in the copper portion of the network, there is a
strong potential for equipment damage if an electrical
fault occurs due to a power cross on the coax.

\‘//[a

Tap with SLIC

Figure 2.1. Tap with built in SLIC

18

NID with SLIC [

Figure 2.2. NID with built in SLIC

The Application:

Lightning strikes and power crosses are the major
reasons for damage caused to telecommunications
equipment. Both sources have been readily identified
and various different standards exist to ensure that
telecommunications equipment resists their damage.
The evolution in the levels of protection is governed
by international regulatory requirements including the
International Telecommunication Union (1ITU), UL,
FCC and Telcordia GR-1089-CORE. In order to
allow telecommunications equipment to comply with
these standards, Bourns Inc. has introduced a wide
range of overcurrent and overvoltage components
including PTC resettable fuses, thyristors, gas discharge
tubes, and line feed protection modules, which are
designed to provide complete circuit protection
against overstresses.

Article 830 in the 1999 National Electrical Code man-
ages the network powered broadband equipment such
as power passing taps. According to this code, the
maximum power must be limited to 100VA within 60
seconds due to the risk high currents can pose to the
unknowing subscriber. With this in mind, Bourns
designed the Multifuse® MF-R/90 Series of 90V PTC
resettable fuses to act as such a current limiter.

As central offices start to decentralize and shift their
equipment downstream, the method of circuit protec-
tion needs some very careful consideration. PTC
resettable fuses have been successful in central offices
because of their unique method of resetting themselves
after an overcurrent fault. As SLICs start to be found
in remote locations, the cost benefit of a resettable fuse
becomes amplified. The costs associated with the dis-
patch of service technicians to simply replace blown



fuses due to transient overcurrents and the inconve-
nience this brings on service demanding customers can
become unacceptable. Clearly if the obvious broadband
benefits of the HFC network are to be realized, it must
prove to be a reliable and efficient architecture. APTC
resettable fuse is an element to aid this reliability.

Bourns Multifuse® MF-R0O55/90
& MF-RO75/90:

The potential for power crosses or induced high
voltages are very real, and the network must provide
adequate protection against such threats. Since each
power passing tap must have power limited to 100VA
within 60 seconds, the MF-R055/90 with its hold
current of 550mA and maximum voltage rating of
90V, falls well within this requirement as does the
MF-R075/90 with its hold current of 750mA and
maximum voltage rating of 750mA.

A resettable polymer PTC fuse has some very obvious
benefits in the area of cable telephony helping to pro-
tect devices from fault conditions. The fact thata PTC
resets itself once the fault clears and the power cycles,
eliminates the costly and timely calls of service

technicians. The MF-R055/90 with its hold current of
550mA at room temperature and 350mA at 60°C
suits power passing taps designed to supply single
family homes. The MF-R075/90, with its hold current
of 750mA at room temperature and 480mA at 60°C
suits power passing taps designed to supply multi-
dwelling units (MDU). The power passing tap with
drop cable and resettable current limiting ability offers
self-extinguishing circuit protection and is rapidly
becoming the market norm.

Conclusion:

Cable telephony is rapidly becoming an integral part
of a networked home, and the market for telephony
services is significantly larger than that for video.
Market penetration in the home and businesses is
approaching 100 percent, and demand is growing
sharply, driven largely by data services such as the
World Wide Web. Telephony is of enormous potential
value to cable companies, as these companies already
have much of the necessary infrastructure in place.
The growth potential for the MF-R055/90 and
MF-R075/90 should mirror these demands.
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Application Note

Protecting the Next Generation
of Battery Packs

Introduction: Features & Benefits of the MF-SVS
Product Family:

The MF-SVS product family is the next generation of

Polymeric Positive Temperature Coefficient (PPTC) Features Benefits

devices designed for battery pack protection. The Lowest initial Longer talk time capacity of

product family has been designed to meet the battery resistance available  battery pack.

pack industry’s demand for a PPTC device with a Trip temperature  Avoids nuisance tripping

lower initial resistance. A PPTC strap device is now between 80-85°C  associated with PPTC devices

available with a typical resistance as low as 14 mQ. that trip at lower temperatures.
The trip temperature of 80-85°C

The new product family extends the Bourns has been used and field-tested as

Multifuse® product portfolio of resettable fuses that the standard trip temperature

offer electronic design engineers a simple and cost for the majority of battery

effective method of circuit protection in low and high chemistries, including Li and

Ni-Mh. This optimum trip
temperature gives the user the
maximum possible operating
temperature range without
compromising the safety of the
pack.

voltage applications.

Applications/End Products:

Portable electronic devices require a power pack that is
cost effective, reliable, and small in size. Over the Flexible designs Aside from our standard product
years, the battery pack industry has continually Ay, &St
improved performance while reducing the size of the g?ség:; ;[r? drmﬁepgiﬂumigfs
average battery pack. Bourns’ Multifuse® product j

. . solutions are products with long
range has kept pace with the developments in the leads, removing the requirement

battery pack industry with new products consistently to spot weld on nickel tabs to
developed offering pack designers lower resistance in a enable the pack manufacturer to
smaller package. connect the PPTC into the safety
circuit.
The new product family has been designed for use Reduced width Our product range now includes a
inside Li-ion, Li-Polymer and Ni-MH rechargeable 3.6mm wide device that can be
battery packs. The devices are particularly suited for fitted into the slimmest battery
packs used inside high-drain current applications g5 pack.
such as PDAs, next generation cell phones, and Lead free The product range is 100%
laptops. lead-free.
# |
-
) ) o gy l': Typical Resistance Values
= I
‘ ' Typical
. Model Number Initial Resistance
, i -'a i @ 23°C (Ohms)
. MF-SVS230 0.014
- el MF-5VS210 0.016
| MF-SVS175 0.023
- MF-SVS170 0.023
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Solution Designs:

The fundamental criteria for selecting a PPTC is safety.
Once this critical criterion has been fully satisfied, a
designer must find Solution Designs that not just
protect the pack, but also help minimize the resistance
and cost of the final pack. These solutions may neces-
sitate custom parts, and the Multifuse® product line
offers custom designs to meet the requirements of
individual packs.

The product family can be supplied with one or two
of the leads slotted to assist in the welding procedure.
As highlighted in the features and benefits section, the
product can be offered with custom-designed lead
lengths. A narrow product family is also available for
the new generation of ultra slim packs. The Battery
Pack Development Team at Bourns has the experience
and capability to offer pack manufacturers unique

solution designs that will enhance the technical and
commercial competitiveness of their product range.

Consult your local Bourns representative for further
information on Multifuse® solution designs or a full
product roadmap on the development of PPTC
technology for battery pack protection.

The Most Advanced Resettable Fuses for Battery Pack Protection

Existing Industry Standard — MF-SVS210
1.00-E-04 Ve ~
-E- =
1.00-E-03 7\
=z 1.00-E-02 mSwitches to Higher
E Resistance Value in
o Shorter Period of Time.
« 1.00-E-01
e
S
2
é
1.00-E-00 P N .
Lower Initial Resistance / Maintains Optimum Switch
Gives at Least 10% Temperature That Assures
Increased Talk Time. <«——m No Nuisance Switching.
1.00-E-01 # /
1.00-E-02 \- — J
0 20 40 60 80 100 120 140 160 180

Temperature (°C)

B Typical Initial Resistance B UL & TUV Qualified B Available in 3.6mm wide
14mohms profile
M Rated to 10 Volts/100 Amps B Flexible Design Options Available
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Multifuse® PTC Resettable Fuses

T he

Multifuse® Crystalline Amorphous
iti Pol Pol

Polymer Positive ondl olymer

Temperature

Coefficients

(PPTCs) are the

perfect solution for
this circuit protec-
tion challenge.
MULTIFUSE
PPTCs are made from a conductive plastic,
formed into thin sheets with electrodes attached to
either side. The conductive plastic is manufactured
from a non-conductive semi-crystalline polymer and a
highly conductive carbon black. The conductive
carbon black filler material in the MULTIFUSE PPTC
device is extruded into the polymer. The carbon parti-
cles are packed close enough together to allow current
to follow through the polymer insulator.

COLD

LOG R OHMS

20 40 60 80 100 120 140 160
TEMPERATURE °C
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Solution

Non-conducting

Conductini
d Carbon Chains

Carbon Chains

HOT

During fault conditions, excessive current flows through
the MULTIFUSE PPTC device. I2R heating causes
the material’s temperature to rise. Thermal derating of
fuses is necessary for high or low ambient temperatures.
As this self-heating continues, the material’s tempera-
ture continues to rise until the conductive particles
move apart and the resistance of the device increases
exponentially.

The device remains in the high resistive current block-
ing state until the over fault condition is removed and
the circuit is reset to its original parameters. This
allows the carbon particles to rebond to one another
and current to flow through the fuse.



Multifuse® Product Selection Worksheet

To select the correct Multifuse® resettable fuse, complete the information below, and refer to the relevant Multifuse
product family page.

1. Determine the NORMAL operating current (Iqiqg): Amps
2. Determine the MAXIMUM circuit voltage (Vinax): Volts
3. Determine the MAXIMUM fault current (I35y): Amps
4. Determine the OPERATING TEMPERATURE range min. °C
max. °C

5. Which form factor is the most suitable for the application:
Radial Leaded Through-Hole (Pages 19-24)

MF-R010 through MF-R090 .........cccoviiieeiiieeeiieen. Iholg ©f 100 mAmps - 900 mAmps and (Vipax) Of 60.0 volts

MF-R055/90 through MF-R0O75/90.........cccccvevveeniiinns Iholg ©f 0.55 Amps - 0.75 Amps and (V%) of 90.0 volts

MF-RX110 through MF-RX375..........ccccoiiiiiiiiiiiins lholg ©f 1.10 Amps - 3.75 Amps and (Vi) of 60.0 volts

MF-R110 through MF-R1100 ..........ccccooiiniiniiiiiicis lholg ©f 1.1 Amps - 11.0 Amps and (Vjax) of 30.0 volts
Surface Mount (Pages 25-35)

MF-SMO030 through MF-SM260 .........ccciiiiiaiiiiiiaiiieee e eee e lholg ©f 300 mAmps - 2.6 Amps

MF-SM100/33 through MF-SM185/33........ccctiiiiieeiiiiiiieee e Ihold ©f 1.0 Amps - 1.8 Amps

MF-MSMDO010 through MF-MSMD260...........c.ccceciiiiiiiiiiiiiiie e lholg ©f 140 mAmps - 2.60 Amps

MIF=ESIMDILO0 ...ttt ettt s e et e e s bt e e e e b e e e e Rt e e b e e e e e b e e nr s Iholg ©f 1.9 Amps

MF-USMDO0O05 through MF-USMDZI110........cccoicimiiiiririeniiieenreee e Ihold ©f 0.05 Amps - 1.10 Amps
Telecom Products (Pages 36-41)

MF-R/250........ccccvvveeeeannn. Iholg ©f 0.12 - 0.18 Amps and (Viax) Of 60.0 volts with surge capability of 250 volts

MF-SMOL13/250 ......ccociiiiiiiiiiiiiiic Iholg ©f 0.13 Amps with surge capability of 250 volts
Axial Leaded Battery Strap (Pages 42-52)

MF-S120 through MF-S420 .........ooiiiiiieiiiee e Ihold ©f 1.2 Amps - 4.2 Amps

MF-LS070 through MF-LS340 ......cccoiuiiieiiiiiee ittt e e e Iholg of 0.7 Amps - 3.4 Amps

MF-LR190 through MF-LR730 .......cuuuiiiiieiiiiiiiiieee et e e e e s srvee e e e e e snnaaeeee e e e Ihold ©f 1.9 Amps - 7.3 Amps

MF-VS170 through MF-VS210........ccccoiiiiiiiiiiiiiiii Ihold ©f 1.70 Amps - 2.10 Amps

MF-VS170N through MF-VS210N.........ccccooiiiiiiiiiiiniiiii Iholg ©f 1.7 Amps - 2.1 Amps

MF-SVS170 through MF-SVS230 ........cociiiiiiieiiiiiieiret e Iholg ©f 1.7 Amps - 2.3 Amps
Battery Cap (Pages 53-54)

MF-AAAL70 and MF-AAAZ2LD ......ccuviiiiiee ettt e e e e e e e aee e e e e Ihold ©f 1.7 Amps - 2.1 Amps
Disk (Page 55)

L OO PO PP RPR TP Consult factory

6. Check that the maximum ratings for Vip5x and Iy Of the product family chosen is higher than the maximum cir-
cuit voltage and fault current in the application.

7. Using the Thermal Derating Chart on the data sheets, select the Multifuse device at the maximum operating
temperature with an I, greater than or equal to the normal operating current.

8. Order samples and test in the application. Lab Design Kits for most Multifuse® product lines are available. Contact
your nearest Bourns sales office for more information.

Specifications are subject to change without notice.




Features Applications

N » Radial Leaded Devices Almost anywhere there is a low voltage
oy = Cured, flame retardant epoxy polymer power supply and a load to be protected,
insulating material meets including:
UL 94V-0 requirements = Computers & peripherals
» Bulk packaging, tape and reel and Ammo- = General electronics

Pak available on most models

= Agency recognition: “ EE'. ﬁ‘

BOURNS® MF-R Series - PTC Resettable Fuses

Electrical Characteristics

= Automotive applications

. Initial 1 Hour (Rq) Max. Time Tripped
Ihold Itl’lp Resistance Post-Trip To Trip Power
Model V max. | max. Resistance Dissipation
Volts Amps Amperes Ohms Ohms Amperes | Seconds Watts
at 23°C at 23°C at 23°C at 23°C at 23°C at 23°C
Hold Trip Min. Max. Max.
MF-R010 60 40 0.10 0.20 2.50 4.50 7.50 0.5 4.0 0.38
MF-R017 60 40 0.17 0.34 2.00 3.20 8.00 0.85 3.0 0.48
MF-R020 60 40 0.20 0.40 1.50 2.84 4.40 1.0 2.2 0.40
MF-R025 60 40 0.25 0.50 1.00 1.95 3.00 1.25 2.5 0.45
MF-R030 60 40 0.30 0.60 0.76 1.36 2.10 1.5 3.0 0.50
MF-R040 60 40 0.40 0.80 0.52 0.86 1.29 2.0 3.8 0.55
MF-R050 60 40 0.50 1.00 0.41 0.77 1.17 2.5 4.0 0.75
MF-R0O65 60 40 0.65 1.30 0.27 0.48 0.72 3.25 5.3 0.90
MF-R075 60 40 0.75 1.50 0.18 0.40 0.60 3.75 6.3 0.90
MF-R090 60 40 0.90 1.80 0.14 0.31 0.47 4.5 7.2 1.00
MF-R090-0-9 30 40 0.90 1.80 0.07 0.12 0.22 4.5 5.9 0.60
MF-R110 30 40 1.10 2.20 0.10 0.18 0.27 5.5 6.6 0.70
MF-R135 30 40 1.35 2.70 0.065 0.115 0.17 6.75 7.3 0.80
MF-R160 30 40 1.60 3.20 0.055 0.105 0.15 8.0 8.0 0.90
MF-R185 30 40 1.85 3.70 0.040 0.07 0.11 9.25 8.7 1.00
MF-R250 30 40 2.50 5.00 0.025 0.048 0.07 12.5 10.3 1.20
MF-R250-0-10 30 40 2.50 5.00 0.025 0.048 0.07 12.5 10.3 1.20
MF-R300 30 40 3.00 6.00 0.020 0.05 0.08 15.0 10.8 2.00
MF-R400 30 40 4.00 8.00 0.010 0.03 0.05 20.0 12.7 2.50
MF-R500 30 40 5.00 10.00 0.010 0.03 0.05 25.0 14.5 3.00
MF-R600 30 40 6.00 12.00 0.005 0.02 0.04 30.0 16.0 3.50
MF-R700 30 40 7.00 14.00 0.005 0.02 0.03 35.0 17.5 3.80
MF-R800 30 40 8.00 16.00 0.005 0.02 0.03 40.0 18.8 4.00
MF-R900 30 40 9.00 18.00 0.005 0.01 0.02 45.0 *20.0 4.20
MF-R1100 16 100 11.00 22.00 0.003 0.01 0.014 40.0 20.0 4.50
*Tested at 40 amps
Environmental Characteristics
Operating/Storage Temperature ............cccceeeneee -40°C to +85°C
Maximum Device Surface Temperature
in Tripped State .........ccccoeveeiiiiiiieicee e 125°C
Passive Aging.......... ...+85°C, 1000 hours .......ccccovevvieiiiniicieene. +5% typical resistance change

Humidity Aging
Thermal Shock

...+85°C, 85% R.H. 1000 hours...
...+125°C to -55°C, 10 times.......

..5% typical resistance change
..£10% typical resistance change

Solvent RESIStANCE ........cceeevvviiviieeeeeiiiiiieeeeeees MIL-STD-202, Method 215 ........cccceveeeennne No change
ViIDration .....cooeeeeiiiiieeiiee e MIL-STD-883C, Method 2007.1, ................ No change
Condition A

Test Procedures And Requirements For Model MF-R Series

Test Test Conditions Accept/Reject Criteria
Visual/Mech. .......cccooiiiiiiiiii Verify dimensions and materials.................. Per MF physical description
Resistance ........ dnstillair @ 23°C e Rmin < R < Rmax

Time to Trip ...... .5 times Ihold, Vmax, 23°C .......ccccceiviieenns T < max. time to trip (seconds)
Hold Current .... .30 min. at 1hold...eeeeeee e No trip

Trip Cycle Life ..... ...Vmax, Imax, 100 CycCles ........ccccevveeiniireenns No arcing or burning

Trip ENAUranCe........c.coooviiiiiiiiciiieecnc e Vmax, 48 hours .......ccovviriiiiniciicieciieee No arcing or burning

UL File NUMDEF ...ccooviiiiiiiiiiiicee e E 174545S

CSA File Number ...CA 110338

TUV File Number R2057213

Specifications are subject to change without notice.
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Additional Features
= Patents pending

MF-R Series - PTC Resettable Fuses BOURNS"®

Product Dimensions (see page 21 for outline drawing)

Model A B C D E Physical Characteristigs
Max. Max. Nom. Tol. + Min. Max. Style| Lead Dia. Material
MF-RO10 (o?édél) (102.57) (0.52'(1)1) (0.00;8) (0.72'89) (0.31'%2) 1 % Sn/NiCu
MF-RO17 (O?;;l) (102.57) (0.52'31) (0.00;8) (0.7289) (0.31'%2) 1 (0965210) Sn/CuFe
MF-R020 (0?;;1) (102_.57) (o?éc1>1) (0%28) (0.7289) (0.31';2) 1 (0965210) Sn/CuFe
MF-R025 (0?;;1) (102.57) (o?écl>1) (0.0628) (0.72'89) ﬁ 1 % sSn/Cuke
MF-RO30 (0?;;1) (01.2'22) (o?éc1>1) (0.0(528) (0.7289) (0.31;2) 1 (0965210) Sn/CuFe
MF-R040 (0?2?91) (01.2379) (0?2.(1)1) (0?0;8) (0.7289) ﬁ 1 % Sn/CuFe
MF-RO050 (O?Iﬁl) (01.2579) (0.52'(1)1) (0.00;8) (0.72'89) (0.31'%2) 1 (0%5210) Sn/Cu
MF-RO65 (o?égz) (01.2528) (0.52'31) (0%;8) (0.7289) (0.31'$2) 1 (0965210) Sn/Cu
MF-RO75 (3%19) (ol.géOO) (o.sécl>1) (0%;8) (0.7289) ﬁ 1 % Sn/Cu
MF-R090 (5.14'(31) (01.2577) (o?z'cln) (0.0628) (0.72'89) (0.31';2) 1 (0965210) Sn/Cu
MF-R090-0-9 (0?;;1) (01.421520) (o?éc1>1) (0.0(528) (0.7289) (0.3128) 2 (0965210) Sn/CuFe
MF-R110 (05.3:'330) (01.2501) (0?2.(1)1) (0?0;8) (0.7289) (o.3i(1)8) 1 (00.65210) Sn/Cu
MF-R135 (O?I.S%O) (01.32194) (0.52'(1)1) (0.00;8) (0.72'89) (0.3i28) 1 (0%5210) Sn/Cu
MF-R160 (3%2) (01.2681) (0.52'31) (0%;8) (0.7289) % 1 % Sn/Cu
MF-R185 (cﬁ?z) (ol.glzit) (o.sécl>1) (0%;8) (0.7289) (0.3128) 1 (0965210) Sn/Cu
MF-R250 (5.24'?2) (ol.§é30) (o?z'cln) (0.0628) (0.72'89) (0.3128) 2 (0968312) Sn/Cu
MF-R250-0-10 ((1).1439) (01.3230) (o?z'cln) (0.0(528) (0.72'89) (0.3128) 3 (0965210) Sn/CuFe
MF-R300 (é.i?z) (01.3230) (o.sz'fl)l) (0?0;8) (0.7289) (o.3i(1)8) 2 (00.68312) Sn/Cu
MF-R400 (32'27) (02.3%86) (0.52'(1)1) (0.00;8) (0.72'89) % 2 % Sn/Cu
MF-R500 (3.235) (oz.gégo) (01.2622) (0%;8) (0.7289) (0.3i28) 2 (0968312) Sn/Cu
MF-R600 (3%630) (1?;'596) (01.2622) (0%;8) (0.7289) (0.3128) 2 (0968312) Sn/Cu
MF-R700 (5.?3'710) (12.2'783) (01.2622) (0.0628) (0.72'89) % 2 % Sn/Cu
MF-R800 (5353) (13;595) (01.2622) (0.0(528) (0.7289) (0.3128) 2 (0968312) Sn/Cu
MF-R900 (5353) (1372595) (01.?1622) (0?0;8) (0.7289) % 2 % Sn/Cu
MF-R1100 (52'53) (133'995) (01.2622) (0.00;8) (0.72'89) (0.3i28) 2 (0%8312) Sn/Cu
B PO odels = 500 pes. per bag. DIMENSIONS = (Ir\l'::/l—khiAES)

TAPE & REEL:  MF-R010-MF-R160 - 12.7mm device pitch = 3000 pcs. per reel; MF-R185-MF-R400 - 25.4mm device pitch = 1500 pcs. per reel;
MF-R090-0-9 & MF-R250-0-10 = 1500 pcs. per reel. 051

AMMO-PACK:  MF-R010-MF-R160 - 12.7mm device pitch = 2000 pcs. per reel; MF-R185-MF-R400 - 25.4mm device pitch = 1000 pcs. per reel; 0.81 (20AWG)
MF-R090-0-9 & MF-R250-0-10 = 2000 pcs. per reel.

Specifications are subject to change without notice.
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MF-R Series - PTC Resettable Fuses BOURNS"®

Product Dimensions (see page 20 for dimensions) Typical Part Marking: MF-R010 - R025

Style 1 Style 2

T

~ 1Y b
o Q|
I L

Ll

Style 3

1

Represents total content. Layout may vary.

PART

IDENTIFICATION — DATE CODE:

WEEK 1 OF 2000 = 0A
(YEAR & WEEK)
WEEK 27 OF 2000 = A
(WEEK & YEAR)

A —=| E

MANUFACTURER'S —\—
TRADEMARK ‘

—;

Typical Part Marking: MF-R030 - R900

Represents total content. Layout may vary.

MANUFACTURER'S
TRADEMARK

PART
IDENTIFICATION —

_LoT NO
DATE CODE 0180T~"| (T =TAIWAN

NOTE: Kinked lead option is (FIRST DIGIT = S = CHINA)

available for board standoff. h@% [T),I.;GRIEEOEE;\S:-

Contact factory for details. DAY OF YEAR)
Thermal Derating Chart - Ing|d / ltrip (Amps)

Ambient Operating Temperature
Model -40°C -20°C 0°C 23°C 40°C 50°C 60°C 70°C 85°C

MF-R010 0.16/0.32 | 0.14/0.28 | 0.12/0.24 [ 0.10/0.20 | 0.08/0.16 [ 0.07/0.14 | 0.06/0.12 | 0.05/0.10 | 0.04/0.08
MF-R017 0.26/0.52 | 0.23/0.46 {0.20/0.40 [ 0.17/0.34 | 0.14/0.28 [ 0.12/0.24 | 0.11/0.22 [ 0.09/0.18 [ 0.07/0.14
MF-R020 0.31/0.62 | 0.27/0.54 [ 0.24/0.48 | 0.20/0.40 | 0.16/0.32 | 0.14/0.28 | 0.13/0.26 | 0.11/0.22 | 0.08/0.16
MF-R025 0.39/0.78 | 0.34/0.68 [ 0.30/0.60 | 0.25/0.50 | 0.20/0.40 | 0.18/0.36 | 0.16/0.32 | 0.14/0.28 | 0.10/0.20
MF-R030 0.47/0.94 | 0.41/0.82 [0.36/0.72 | 0.30/0.60 | 0.24/0.48 |0.22/0.44 | 0.19/0.38 | 0.16/0.32 | 0.12/0.24
MF-R040 0.62/1.24 | 0.54/1.08|0.48/0.96 | 0.40/0.80 | 0.32/0.64 [ 0.29/0.58 | 0.25/0.50 | 0.22/0.44 | 0.16 /0.32
MF-R050 0.78/1.56 | 0.68/1.36 |0.60/1.20 [ 0.50/1.00 | 0.41/0.82 [0.36/0.72 | 0.32/0.64 | 0.27/0.54 | 0.20/0.40
MF-R065 1.01/2.02 [ 0.88/1.76 [0.77/1.54 [ 0.65/1.30 | 0.53/1.06 [0.47/0.94 | 0.41/0.82 | 0.35/0.70 | 0.26 / 0.52
MF-R075 1.16/2.32 | 1.02/2.04{0.89/1.78 | 0.75/1.50 | 0.61/1.22 [0.54/1.08 | 0.47/0.94 | 0.41/0.82 | 0.30/0.60
MF-R090 1.40/2.80 | 1.22/2.44[(1.07/2.14 [ 0.90/1.80 | 0.73/1.46 [0.65/1.30 | 0.57/1.14 | 0.49/0.98 [0.36/0.72
MF-R090-0-9 140/2.80 | 1.22/2.44|1.07/2.14 [ 090/1.80 | 0.73/1.46 [0.65/1.30 | 0.57/1.14 | 0.49/0.98 [ 0.36/0.72
MF-R110 1.60/3.20 | 1.43/2.86 [ 1.27/2.54 | 1.10/2.20 | 0.91/1.82 [0.85/1.70 | 0.75/1.50 | 0.67/1.34 [0.57/1.14
MF-R135 1.96/3.92 | 1.76 /352 | 1.55/3.10 | 1.35/2.70 [ 1.12/2.24 {1.04/2.08 | 0.92/1.84 | 0.82/1.64 | 0.70/1.40
MF-R160 2.32/4.64 [ 2.08/4.16[184/3.68 [ 1.60/3.20 | 1.33/2.66 [1.23/2.46 | 1.09/2.18 | 0.98/1.96 | 0.83/1.66
MF-R185 2.68/5.36 | 241/4.82 [ 2.13/4.26 | 1.85/3.70 | 1.54/3.08 [1.42/2.84 | 1.26/2.52 | 1.13/2.26 [ 0.96/1.92
MF-R250 3.63/7.26 | 3.25/6.50 [ 2.88/5.76 | 2.50/5.00 | 2.08/4.16 |1.93/3.86 | 1.70/3.40 | 1.53/3.06 | 1.30/2.60
MF-R250-0-10 3.63/7.26 | 3.25/6.50 [ 2.88/5.76 | 2.50/5.00 | 2.08/4.16 |1.93/3.86 | 1.70/3.40 | 1.53/3.06 | 1.30/2.60
MF-R300 435/8.70 | 3.90/7.80|3.45/6.90 | 3.00/6.00 | 2.49/4.98 [2.31/4.62 | 2.04/4.08 | 1.83/3.66 | 1.56/3.12
MF-R400 5.80/11.6 | 5.20/10.4 [ 4.60/9.20 [ 4.00/8.00 | 3.32/6.64 [ 3.08/6.16 | 2.72/5.44 | 2.44/4.88 | 2.08/4.16
MF-R500 7.25/145 [ 6.50/13.0[5.75/115 [ 5.00/10.0 | 415/8.30 [3.85/7.70 | 3.40/6.80 | 3.05/6.10 | 2.60/5.20
MF-R600 8.70/17.4 | 7.80/15.6 [ 6.90/13.8 | 6.00/12.0 | 4.98/9.96 |4.62/9.24 | 4.08/8.16 | 3.66/7.32 | 3.12/6.24
MF-R700 10.1/20.3 | 9.10/18.2 [8.05/16.1 | 7.00/14.0 | 5.81/11.6 [5.39/10.7 | 4.76/9.52 | 4.27/9.44 [3.64/7.28
MF-R800 11.6/23.2 | 10.4/20.8[9.20/18.4 [ 8.00/16.0 | 6.64/13.2 [6.16/12.3 | 5.44/10.8 | 4.88/9.76 [ 4.16/8.32
MF-R900 13.0/26.1 | 11.7/23.4 [ 10.3/20.7 | 9.00/18.0 | 7.47/14.9 | 6.93/12.7 | 6.12/12.2 | 5.49/10.9 | 4.68/9.36
MF-R1100 16.1/32.0 | 14.6/29.2 | 13.1/26.2 | 11.0/22.1 | 9.40/18.4 |8.80/17.6 | 7.80/15.6 | 6.90/13.8 | 5.20/10.4

Specifications are subject to change without notice.
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Features Applications

» Radial Leaded Devices Almost anywhere there is a low voltage
w Cured, flame retardant epoxy polymer power supply, up to 60V and a load to be
insulating material meets protected, including:
UL 94V-0 requirements m Security and fire alarm systems
» Bulk packaging, tape and reel and Ammo- = Loud speakers

Pak available on most models

= Agency recognition: “ EEL ﬁ‘

BOURNS® MF-RX Series - PTC Resettable Fuses

Electrical Characteristics

= Power transformers

it 1 Hour (Rq) . Tripped
Ihold Itrip R In.lttlal Post—Tri%) Max. T!me Power
V max | max esistance Resistance To Trip Dissipation
Model ’ '
Volts Amps Amperes Ohms Ohms Amperes | Seconds | Watts
at 23°C at 23°C at 23°C at 23°C at 23°C at 23°C
Hold Trip Min. Max. Max.
MF-RX110 60 40 1.10 2.20 0.15 0.25 0.38 5.5 8.2 1.50
MF-RX135 60 40 1.35 2.70 0.12 0.19 0.30 6.75 9.6 1.70
MF-RX160 60 40 1.60 3.20 0.09 0.14 0.22 8.0 11.4 1.90
MF-RX185 60 40 1.85 3.70 0.08 0.12 0.19 9.25 12.6 2.10
MF-RX250 60 40 2.50 5.00 0.05 0.08 0.13 125 15.6 2.50
MF-RX300 60 40 3.00 6.00 0.04 0.06 0.10 15.0 19.8 2.80
MF-RX375 60 40 3.75 7.50 0.03 0.05 0.08 18.75 24.0 3.20
Environmental Characteristics
Operating/Storage Temperature ............cccceeuee. -40°C to +85°C
Maximum Device Surface Temperature
in Tripped State ........cccccvevviiiiiiieeeeee e 125°C
Passive AQiNg.......ccoeeiriieeiiieeiee e +85°C, 1000 hOUIS ...covuiiiieiiiieeiiiee e +5% typical resistance change
HUMIAity AQING..ciooveeeiiie e +85°C, 85% R.H. 1000 hours. ....x5% typical resistance change
Thermal SNOCK ........cccceeiiiiiiiiieee e +125°C t0 -55°C,10 times ........ccceevvveeennnne. +10% typical resistance change
Solvent ResistanCe .........ccccoovveevenienieneniennens MIL-STD-202, Method 215 .......... ....No change
ViIDration ......ccceeeiiiieieic e MIL-STD-883C, Method 2007.1, .. ...No change
Condition A
Test Procedures And Requirements For Model MF-RX Series
Test Test Conditions Accept/Reject Criteria
Visual/MecCh. ......ccccccciiiiiiiiiiiii e Verify dimensions and materials.................. Per MF physical description
RESISTANCE ... In still @ir @ 23°C ....oooveveieeeneee e Rmin < R < Rmax
TIME tO THP oot 5 times Ihold, Vmax, 23°C ........cccccevvenneenns T < max. time to trip (seconds)
Hold CUrrent .......ooceveiiiiieeeee e 30 min. at Ihold.................... ....No trip
Trip Cycle Life oo Vmax, Imax, 100 cycles ... ....No arcing or burning
TrHP ENAUIANCE......oeiiiiiieeiie e Vmax, 48 hours ............... ...No arcing or burning
UL File NUMbDEr .....ooviiiiiiiiiiececee E 174545S
CSA File NUmber ..., CA 110338
TUV File NUMDET .......vveviveiieiieeeeeeeces R2057213
Thermal Derating Chart - Ingld / ltrip (Amps)
Ambient Operating Temperature
Model -40°C -20°C 0°C 23°C 40°C 50°C 60°C 70°C 85°C
MF-RX110 1.71/3.42 {1.50/3.00 [ 1.31/2.62 | 1.10/2.20 [ 0.89/1.78 [ 0.79/1.58 | 0.69/1.38 | 0.569/1.18 [ 0.44/0.88
MF-RX135 2.09/4.18 [ 1.84/3.68 [ 1.61/3.22 [ 1.35/2.70 [ 1.09/2.18 [ 0.97/1.94 | 0.85/1.70 | 0.73/1.46 [0.54/1.08
MF-RX160 2.48/496 [ 2.18/4.36 [ 1.90/3.80 | 1.60/3.20 [ 1.30/2.60 [ 1.15/2.30 | 1.01/2.02 | 0.86/1.72 [0.64/1.28
MF-RX185 2.87/574 [ 252/5.04 [ 2.20/4.40 | 1.85/3.70 [ 1.50/3.00 | 1.33/2.66 | 1.17/2.34 | 1.00/2.00 [0.74/1.48
MF-RX250 3.88/7.76 | 3.40/6.80 | 2.98/5.96 | 2.50/5.00 | 2.03/4.06 | 1.80/3.60 | 1.58/3.16 | 1.35/2.70 [1.00/2.00
MF-RX300 4.65/9.30 | 4.08/8.16 | 3.57/7.14 | 3.00/6.00 | 2.43/4.86 | 2.16/4.32 | 1.89/3.78 | 1.62/3.24 [1.20/2.40
MF-RX375 581/11.6 | 5.10/10.2 | 446/8.92 | 3.75/7.50 | 3.04/6.08 | 2.70/5.40 | 2.36/4.72 | 2.03/4.06 | 1.50/3.00

Specifications are subject to change without notice.
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Additional Features
m Resettable circuit protection
= Patents pending

MF-RX Series - PTC Resettable Fuses

Product Dimensions

Model A B C D E Physical Chgracteristics :
Max. Max. Nom. Tol. + Min. Max. Style Lead Dia. Material
MF-RX110 (ol.gfz) (01.3609) (o?éc1>1) (0?023) (0.72'89) (0.31'22) 1 (0968312) Sn/Cu
MF-RX135 (01.2%51) (01.3%62) (0.52'31) (O.OOZB) (0.7289) (0.31'%2) 1 (0968312) Sn/Cu
MF-RX160 (01.22132) % (0.52(1)1) (0%;8) (0.7289) (0.31;2) 1 (0968312) Sn/Cu
MF-RX185 (01.;681) (02.3692) (0.52(1)1) (o.%;s) (0.7289) (0.31';2) 1 (0968312) Sn/Cu
MF-RX250 (oz.éégg) (12.8;;19) (01.?1622) (0.()(5;8) (0.7289) (0.31;2) 1 (00.68312) Sn/Cu
MF-RX300 (02.3590) (1?2%301) (01.91622) (0%;8) (0.7289) (0.31'22) 1 (0968312) Sn/Cu
MF-RX375 (12.2'148) (13.3159) (01.2622) (o?o'gs) (0.72'89) (0.31'22) 1 (0968312) Sn/Cu
oaEwe)  DIMENSIONS = s

TAPE & REEL: MF-RX110 - MF-RX160 = 1500 pcs. per reel; MF-RX185 — MF-RX375 = 1000 pcs. per reel
AMMO-PACK: MF-RX110 — MF-RX160 = 1000 pcs. per reel; MF-RX185 — MF-RX375 = 500 pcs. per reel

C

Typical Part Marking

HI EH

NOTE: Kinked lead option is available for
board standoff. Contact factory for

details.

Represents total content. Layout may vary.

MANUFACTURER'S

TRADEMARK
PART
IDENTIFICATION —

-LOT NO.
DATE CODE \— 0180T/ (T = TAIWAN
(FIRST DIGIT = ‘ S = CHINA)
LAST DIGIT OF YEAR;
NEXT THREE DIGITS =
DAY OF YEAR)
How to Order
MF-RX 110- __

Multifuse® Product DesignatorJ

Series
RX = Radial Leaded Component

Hold Current, Iy
110-375 (1.10 Amps - 3.75 Amps)

Packaging Options

- __ = Bulk Packaging

- 2 = Tape and Reel*
- AP = Ammo-Pak*

*Packaged per EIA 486-B
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Typical Time to Trip at 23°C
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Specifications are subject to change without notice.
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Features Applications

= Surface Mount Devices Almost anywhere there is a low voltage

= Fully compatible with current power supply and a load to be protected,
industry standards including:

= Packaged per EIA 481-2 standard = Computers & peripherals

= General electronics
= Agency recognition: ﬂ ﬂl ﬁ

’ = Automotive applications
= Patents pending

BOURNS® MF-SM Series - PTC Resettable Fuses

Electrical Characteristics

| e . Max. Time Tripped
hold trip Resistance To Tri Power
Model V max. | max. p Dissipation
Volts Amps Amperes Ohms Amperes | Seconds Watts
at 23 °C at 23 °C at 23 °C at 23 °C at 23 °C
Hold Trip RMin. Rimax. Max. Max.
MF-SM030 60 40 0.30 0.60 0.90 4.80 1.5 3.0 1.7
MF-SMO050* 60 40 0.50 1.00 0.35 1.40 2.5 4.0 1.7
MF-SMO075 30 80 0.75 1.50 0.23 1.00 8.0 0.30 1.7
MF-SM100* 30 80 1.10 2.20 0.12 0.48 8.0 0.50 1.7
MF-SM125 15 100 1.25 2.50 0.07 0.25 8.0 2.0 1.7
MF-SM150 15 100 1.50 3.00 0.06 0.25 8.0 5.0 1.9
MF-SM200 15 100 2.00 4.00 0.045 0.125 8.0 12.0 1.9
MF-SM250 15 100 2.50 5.00 0.024 0.085 8.0 25.0 1.9
MF-SM260 6 100 2.60 5.20 0.025 0.075 8.0 20.0 1.7
*UL Pending
Environmental Characteristics
Operating/Storage Temperature ...........cccoccvveriveennne -40 °C to +85 °C
Maximum Device Surface Temperature
in Tripped State...........ccocoveviiiiiiiiicce 125°C
Passive Aging ...... ...#85 °C, 1000 hOUIS.....cccvveiriiiiiiieiiec e +5 % typical resistance change
Humidity Aging .... ...+85°C, 85 % R.H. 7 days....... .+5 % typical resistance change
Thermal SNOCK .......cvveiiiiiiiiiiiieeieeeeeee e MIL-STD-202F, Method 107G, .......ccccevvevveennen. +10 % typical resistance change
+125 °C to -55 °C,10 cycles
VIBration .......oooooiiiiiiiiieeeee e MIL-STD-883C, Method 2007.1, ......cccceevene.... No change
Condition A
Test Procedures And Requirements For Model MF-SM Series
Test Test Conditions Accept/Reject Criteria
Visual/Mech. ..o Verify dimensions and materials.............ccocoooeeiiiiiicicinns Per MF physical description
Resistance..... Wnstillair@23°C .....ooooeevveein, ....Rmin £ R £ R1max
Time to Trip ... ..At specified current, Vmax, 23 °C ....T £ max. time to trip (seconds)

Hold Current .....
Trip Cycle Life ...
Trip Endurance ...

.30min. atlhold........ccoceeviiieninnnne ....No trip
..Vmax, Imax, 100 cycles ....No arcing or burning
..Vmax, 48 hours.............. ...No arcing or burning

Solderability .......cccoocevviiiiiiiiiiieen, MIL-STD-202F, Method 208F95 % min. coverage
UL File Number .........cccocvvveiniiennnne E174545

http://www.ul.com/ Follow link to Certifications, then UL File No., enter E174545
CSA File Number..........cccooveeviiiinnennns CA110338

http://directories.csa-international.org/ Under “Certification Record” and “File Number” enter 110338-0-000
TUV Certificate Number .................... R 02057213
http://www.tuvdotcom.com/ Follow link to “other certificates”, enter File No. 2057213

Thermal Derating Chart - Inold / ltrip (AMps)

Ambient Operating Temperature

Model -40°C -20°C 0'C 23°C 40°C 50°C 60°C 70°C 85°C

MF-SM030 0.45/0.90 | 0.40/0.80 | 0.35/0.70 [ 0.30/0.60 | 0.25/0.50 | 0.23/0.46 | 0.20/0.40 | 0.17/0.34 [0.14/0.28
MF-SMO050 0.76/1.52 [ 0.67/1.34]059/1.18 [0.50/1.00 | 0.42/0.84 [ 0.38/0.76 | 0.33/0.66 [ 0.29/0.58 [0.23/0.46
MF-SMO075 1.13/2.26 | 1.01/2.02 | 088/1.76 | 0.75/1.50 | 0.62/1.24 | 0.56/1.12 | 0.50/1.00 | 0.44/0.88 [ 0.34/0.68
MF-SM100 1.66/3.32 | 1.47/2.94 | 1.29/258 | 1.10/2.20 | 0.91/1.82 [ 0.83/1.66 | 0.73/1.46 | 0.64/1.28 [ 0.50/1.00
MF-SM125 1.89/3.78 | 1.68/3.36 | 1.46/2.92 | 1.25/2.50 | 1.04/2.08 [ 0.94/1.88 | 0.83/1.66 | 0.73/1.46 |0.56/1.12
MF-SM150 2.27/454 12.01/4.02 | 1.76/3.52 | 1.50/3.00 | 1.25/2.50 | 1.13/2.26 | 0.99/1.98 | 0.87/1.74 [ 0.68/1.36
MF-SM200 3.02/6.04 | 2.68/5.36 | 2.34/4.68 [ 2.00/4.00 | 1.66/3.32 | 1.50/3.00 | 1.32/2.64 | 1.16/2.32 [ 0.90/1.80
MF-SM250 3.78/7.56 [ 3.35/6.70 | 2.93/5.86 [ 2.50/5.00 | 2.08/4.16 [1.88/3.76 | 1.65/3.30 | 1.45/2.90 [1.13/2.26
MF-SM260 3.64/7.28 | 3.25/6.50 | 2.91/5.82 | 2.60/5.20 | 2.26/4.52 | 2.08/4.16 | 1.95/3.90 | 1.74/3.48 | 1.48/2.96

Specifications are subject to change without notice.
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MF-SM Series - PTC Resettable Fuses

Product Dimensions

Model A B C D E F G H

Min. Max. | Max. Max. | Min. Max. Min. Max. Min. Max. Min. | Max. Min.

ME-SM030 6.73 7.98 3.18 5.44 0.56 0.71 0.56 0.71 2.16 241 0.66 1.37 0.43
} (0.265) | (0.314) | (0.125) | (0.214) | (0.022) | (0.028) | (0.022) | (0.028) | (0.085) | (0.095) | (0.026) | (0.054) | (0.017)

ME-SMO50 6.73 7.98 3.18 5.44 0.56 0.71 0.56 0.71 2.16 241 0.66 1.37 0.43
(0.265) | (0.314) | (0.125) | (0.214)] (0.022) | (0.028) | (0.022) | (0.028) | (0.085) | (0.095) | (0.026) | (0.054) |(0.017)

ME-SMO75 6.73 7.98 3.18 5.44 0.56 0.71 0.56 0.71 2.16 241 0.66 1.37 0.43
(0.265) | (0.314)|(0.125) | (0.214) | (0.022) | (0.028) | (0.022) | (0.028) | (0.085) | (0.095) | (0.026) | (0.054) | (0.017)

ME-SM100 6.73 7.98 3.00 5.44 0.56 0.71 0.56 0.71 2.16 241 0.66 1.37 0.43
(0.265) | (0.314)|(0.118) | (0.214) | (0.022) | (0.028) | (0.022) | (0.028) | (0.085) | (0.095) | (0.026) | (0.054) | (0.017)

ME-SM125 6.73 7.98 3.00 5.44 0.56 0.71 0.56 0.71 2.16 2.41 0.66 1.37 0.43
(0.265) | (0.314)|(0.118) | (0.214) | (0.022) | (0.028) | (0.022) | (0.028) | (0.085) | (0.095) | (0.026) | (0.054) | (0.017)

ME-SM150 8.00 9.50 3.00 6.71 0.56 0.71 0.56 0.71 3.68 3.94 0.66 1.37 0.43
(0.315) | (0.374) | (0.118) | (0.264) | (0.022) | (0.028) | (0.022) | (0.028) | (0.145) | (0.155) | (0.026) | (0.054) | (0.017)

ME-SM200 8.00 9.50 3.00 6.71 0.56 0.71 0.56 0.71 3.68 3.94 0.66 1.37 0.43
(0.315) | (0.374) | (0.118) | (0.264) | (0.022) | (0.028) | (0.022) | (0.028) | (0.145) | (0.155) | (0.026) | (0.054) | (0.017)

ME-SM250 8.00 9.50 3.00 6.71 0.56 0.71 0.56 0.71 3.68 3.94 0.66 1.37 0.43
(0.315) | (0.374) | (0.118) | (0.264) | (0.022) | (0.028) | (0.022) | (0.028) | (0.145) | (0.155) | (0.026) | (0.054) |(0.017)

ME-SM260 6.73 7.98 3.00 5.44 0.56 0.71 0.56 0.71 2.16 241 0.66 1.37 0.43
(0.265) | (0.314)|(0.118) | (0.214) | (0.022) | (0.028) | (0.022) | (0.028) | (0.085) | (0.095) | (0.026) | (0.054) | (0.017)

Packaging: UNIT = MM

TAPE & REEL: MF-SMO030, 050, 075, 100, 125, 260 = 2000 pcs. per reel; MF-SM150, 200, 250 = 1500 pcs. per reel. (INCHES)

C——»

LEI ———

t Tin-plated brass — f
D .
| End View
Side View
Recommended Pad Layout Recommended Pad Layout
MF-SMO030, 050, 075, 100, 125, 260 MF-SM150, 200, 250
| | 23+01 | | | 23+0.1 | |
| | (0.09+0.009) | | | ©09x0004) |

\ 9.7+0.1 |
[ (0.38 +0.004) | 1
31:01 31+01 \ 10701 \
(0.12 +0.004) (0.12 + 0.004) ‘ (0.42£0.004) ‘
46+0.1 46+01 |
(0.18 £0.004) (0.18+0.004)
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Typical Part Marking

Represents total content. Layout may vary.

MANUFACTURER'S _—PART
TRADEMARK A IDENTIFICATION

030

BOA — DATE CODE -
WEEK 1 OF 2000 = 0A
(YEAR & WEEK)
WEEK 27 OF 2000 = AQ
(WEEK & YEAR)

How To Order

MF - SM 030 - 2
Multifuse® Product
Designator
Series
SM = Surface Mount Component

Hold Current, Ig)q
030-260 (0.30 Amps - 2.60 Amps)

Packaging
Packaged per EIA 481-2
- 2 = Tape and Reel

Specifications are subject to change without notice.



MF-SM Series - PTC Resettable Fuses BOURNS®

Typical Time to Trip at 23 °C
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Fault Current (Amps)

Solder Reflow Recommendations

300 Preheating Soldering Cooling Solder reflow
« Recommended reflow methods: IR, vapor phase oven, hot air oven.
250 = Devices are not designed to be wave soldered to the bottom side of the
board.
_. 200 = Gluing the devices is not recommended.
<  Recommended maximum paste thickness is 0.25 mm (.010 inch).
% 150 « Devices can be cleaned using standard industry methods and solvents.
g Note:
£ 100 ) .
k3] « If reflow temperatures exceed the recommended profile, devices may not
50 meet the performance requirements.
/ Rework
0 « A device should not be reworked.
160-220 } 10-20 +| 120 |

Time (seconds)

MF-SM SERIES, REV. L, 08/02
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Features Applications

m Surface Mount Devices Almost anywhere there is a low voltage

n Fully compatible with current power supply and a load to be protected,
industry standards including:

= Packaged per EIA 481-2 standard = IEEE 1394

- ) ﬁ‘ = Computers & peripherals
Agency recognltlon. ﬂ ﬂ‘ 1= » General electronics
Patents pending

BOURNS® MF-SM/33 Series - PTC Resettable Fuses

Electrical Characteristics

Ihold Itrip Resistance Max. Time oot
del V max. | max. To Trip Dissipation
Mode
Volts Amps Amperes Ohms  AmpgresSeconds Watts
at 23 °C at 23 °C at23°C | at23°C at 23 °C
Hold Trip RMin.  |RiMax. Max.
MF-SM100/33 33 40 1.1 2.20 0.12 0.41 8.0 0.5 1.7
MF-SM150/33 33 40 1.5 3.00 0.06 0.23 8.0 5.0 1.9
NEW! | MF-SM185/33 33 40 1.8 3.60 0.04 0.15 8.0 5.0 1.5
Environmental Characteristics
Operating/Storage Temperature ..............cccoccveennen. -40 °C to +85 °C
Maximum Device Surface Temperature
in Tripped State 125°C
Passive Aging .... ....#85 °C, 1000 hOUIS.....ccevriiiiiiiieieniicreeceee +5 % typical resistance change
Humidity Aging .. ....+85°C, 85 % R.H. 7 days........ +5 % typical resistance change
Thermal SNOCK .......oovvviiiiiiiici e MIL-STD-202F, Method 107G, .......ccccovvvrveenne +10 % typical resistance change
+125 °C to -55 °C,10 cycles
VIDration .....cooceeeieiiiiiiiiiiieeeeeeee e MIL-STD-883C, Method 2007.1, .................... No change
Condition A
Test Procedures And Requirements For Model MF-SM/33 Series
Test Test Conditions Accept/Reject Criteria
Visual/Mech. ......ccccovevviiiiiiiieiiieee, Verify dimensions and materials ...........cccccoeviieviieiiiiennnnn, Per MF physical description
Resistance ... LInstillair @ 23°C...veeeveeeieeee ...Rmin € R < R1max
Time to Trip . ..At specified current, Vmax, 23 °C ...T < max. time to trip (seconds)
Hold Current .. .30min. at thold ........cccoevenennne. ...No trip
Trip Cycle Life ..Vmax, Imax, 100 cycles ... ...No arcing or burning
Trip Endurance ..Vmax, 48 hours .........ccecuuee. ...No arcing or burning
Solderability ..........ccocoveiiiiiiiiiie MIL-STD-202F, Method 208F ..........cccccoviiiiiiiiiiciicieee 95 % min. coverage
UL File NUMDEr .....oovviiiiiiiiiiiceeee E174545
http://www.ul.com/ Follow link to Certifications, then UL File No., enter E174545
CSA File NUMDET ..o CA110338
) http://directories.csa-international.org/ Under “Certification Record” and “File Number” enter 110338-0-000
TUV Certificate Number...................... R 02057213
http://www.tuvdotcom.com/ Follow link to “other certificates”, enter File No. 2057213
Thermal Derating Chart - Ihg|d (Amps)
Ambient Operating Temperature
Model -40°C -20°C 0°C 23°C 40°C 50°C 60°C 70°C 85°C
MF-SM100/33 1.66 1.47 1.29 1.10 0.91 0.83 0.73 0.64 0.50
MF-SM150/33 2.27 2.01 1.76 1.50 1.25 1.13 1.00 0.87 0.68
MF-SM185/33 2.56 2.32 2.08 1.80 1.60 1.44 1.28 1.12 0.88

*Itrip is approximately two times In|g.

Specifications are subject to change without notice.

33



MF-SM/33 Series - PTC Resettable Fuses

Product Dimensions

Model A B C D E F G H
Min. Max. | Max. | Max. | Min. Max. Min. Max. Min. Max. Min. | Max. Min.
ME-SM100/33 6.73 7.98 3.00 5.44 | 0.56 0.71 0.56 0.71 2.16 241 0.66 1.37 0.43
(0.265) | (0.314) [ (0.118) | (0.214)]| (0.022) | (0.028) | (0.022) | (0.028) | (0.085) | (0.095) | (0.026) | (0.054) | (0.017)
ME-SM150/33 8.00 9.50 3.00 6.71 | 0.56 0.71 0.56 0.71 3.68 3.94 0.66 1.37 0.43
(0.315) | (0.374) | (0.118) | (0.264) | (0.022) | (0.028) | (0.022) | (0.028) | (0.145) | (0.155) | (0.026) | (0.054) | (0.017)
ME-SM185/33 8.00 9.50 3.00 6.71 | 0.56 0.71 0.56 0.71 3.68 3.94 0.66 1.37 0.43
(0.315) | (0.374) | (0.118)| (0.264) | (0.022) | (0.028) | (0.022) | (0.028) | (0.145) | (0.155) | (0.026) | (0.054) | (0.017)
Packaging:
TAPE AND REEL - MF-SM100/33 = 2000 pcs. per reel, Typical Part Marking
MF-SM150/33, 185/33 = 1500 pcs. per reel
Represents total content. Layout may vary.
T= MM C
(INCHES) ‘ ‘ s MANUFACTURER'S ,———PART
TRADEMARK = IDENTIFICATION
i : il t0fs | e,
- Terminal material: WEEK 1 OF 2000 = 0A

Tin-plated brass (YEAR & WEEK)

WEEK 27 OF 2000 = AC

N

Side View

Recommended Pad Layout - MF-SM100/33

T

End View

Recommended Pad Layout - MF-SM150/33

(WEEK & YEAR)

How to Order

MF - SM 100/33 - 2

23 23 23 23 Multifuse® Product
"_ (0.09) ‘ "_ (0.09) ‘ 009 »‘ ©09) _" Designator
1 f Series
SM = Surface Mount Component
Sl 31
012 012 46 46 Tgcl)d ggrigté ”Ed 1.5,1.8 A
l ‘ (019 019 + 150, 185 (1.1, 1.5, 1.8 Amps)
‘ ‘ Max. Voltage, V
97
‘ (038) | Packaging Options
| 107 ‘ - 2 = Tape and Reel*
‘ 042) \ *Packaged per EIA-481-2
Solder Reflow Recommendations
300 Preheating Soldering Cooling Solder reflow
* Recommended reflow methods: IR, vapor phase oven, hot air oven.
250 « Devices are not designed to be wave soldered to the bottom side of the
board.
5 200 = Gluing the devices is not recommended.
b  Recommended maximum paste thickness is 0.25 mm (.010 inch).
% 150 « Devices can be cleaned using standard industry methods and solvents.
g 100 Note:
= « If reflow temperatures exceed the recommended profile, devices may not
50 meet the performance requirements.
/ Rework
0 « A device should not be reworked.
‘ 160-220 } 10-20 } 120 }

Time (seconds)

Specifications are subject to change without notice.
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MF-SM/33 Series - PTC Resettable Fuses BOURNS®

Typical Time to Trip at 23 °C
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MF-SM/33 SERIES, REV. C, 07/02

Specifications are subject to change without notice.



Features Applications

= Very small size 1210 footprint - 44 % = PC motherboards
smaller design than MF-MSMD Series a PC modems
- m Fast tripping resettable circuit protection = USB
- = Surface mount packaging for automated = Analog and digital line cards
assembly = |EEE 1394
= Agency recognition: b | EEL ﬁ‘ = General electronics: Phones, fax machines,

televisions, printers, video equipment

BOURNS® MF-USMD Series - PTC Resettable Fuses

Electrical Characteristics

Ihold ltrip Resistance Max. Time Thobver
V max. I max. To Trip Dissipation
Model
Volts Amps Amperes Ohms Amperes | Seconds Watts
at 23 °C at 23 °C at23°C | at23°C | at23°C
Hold Trip Rmin. RiMax. Max.
MF-USMDO005 30.0 10 0.05 0.15 2.80 50.0 0.25 15 0.8
MF-USMDO010 30.0 10 0.10 0.30 0.80 15.0 0.5 0.6 0.8
NEW! | MF-USMD020* 30.0 10 0.20 0.40 0.40 5.00 8.0 0.02 0.8
MF-USMDO035 6.0 40 0.35 0.75 0.20 1.30 8.0 0.2 1.0
MF-USMDO050 13.2 40 0.50 1.00 0.18 0.90 8.0 0.1 1.0
MF-USMDOQ75 6.0 40 0.75 1.50 0.07 0.450 8.0 0.1 1.2
MF-USMD110 6.0 40 1.10 2.20 0.05 0.210 5.0 1.0 1.2
*UL Pending
Environmental Characteristics
Operating/Storage Temperature ............cccceeeee.. -40 °C to +85 °C
Maximum Device Surface Temperature
in Tripped State .........cccoeveeiiiiiecceeen 125 °C
Passive Aging... ...+85 °C, 1000 hours ........cccccueee. ....=5 % typical resistance change
Humidity Aging ...+85 °C, 85 % R.H. 1000 hours... ....£10 % typical resistance change
Thermal Shock.......... ...+85 °C to -40 °C, 20 times......... ....x10 % typical resistance change
Solvent Resistance .. ...MIL-STD-202, Method 215 ....... ....No change
VIBration .......oocieiiiiiieece e MIL-STD-883C, Method 2007.1, ................ No change
Condition A
Test Procedures And Requirements For Model MF-USMD Series
Test Test Conditions Accept/Reject Criteria
Visual/MecCh. ......c.cccocvveiiiieeiieeens Verify dimensions and materials ..........ccccccoevveiviieennnen. Per MF physical description
Resistance ... dnstillair @ 23 °C..veeeeveevvevveeeviees ....Rmin £ R £ R1max
Time to Trip...... ...At specified current, Vmax, 23 °C ....T < max. time to trip (seconds)
Hold Current........cccoceeiiiiieniieees 30 Min. at [Nold ..o No trip
Trip Cycle Life..covcveeiiiee e Vmax, Imax, 100 CYCIES......ccccvvvveeiiiie e No arcing or burning
Trip Endurance ..Vmax, 48 hours .........cccecveeennen. ....No arcing or burning
Solderability ........cccceevvveeiiieeiiieeens MIL-STD-202F, Method 208F 95 % min. coverage
UL File Number .......ccccccvvveiieiinienn. E174545
http://www.ul.com/ Follow link to Certifications, then UL File No., enter E174545
CSA File Number .........cccoovvieiiiennnn. CA110338
http://directories.csa-international.org/ Under “Certification Record” and “File Number” enter 110338-0-000
TUV Certificate NUMDET ..........cccvrvnnnnn. R 02057213
http://www.tuvdotcom.com/ Follow link to “other certificates”, enter File No. 2057213
Thermal Derating Chart - Ihg|d (AMpS)
Ambient Operating Temperature
Model -40°C -20°C 0°C 23°C 40°C 50°C 60 °C 70°C 85°C
MF-USMDO005 0.08 0.07 0.06 0.05 0.04 0.04 0.03 0.03 0.02
MF-USMDO010 0.16 0.14 0.12 0.10 0.08 0.07 0.06 0.05 0.04
MF-USMD020 0.32 0.28 0.24 0.20 0.16 0.14 0.12 0.10 0.06
MF-USMDO035 0.47 0.45 0.40 0.35 0.33 0.28 0.24 0.21 0.18
MF-USMDO050 0.76 0.67 0.58 0.50 0.43 0.40 0.36 0.32 0.28
MF-USMDO075 1.00 0.97 0.86 0.75 0.64 0.59 0.54 0.48 0.40
MF-USMD110 1.60 1.42 1.26 1.10 0.94 0.86 0.80 0.70 0.58

Specifications are subject to change without notice.
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Additional Features

= Patents pending

MF-USMD Series - PTC Resettable Fuses BOURNS®

Product Dimensions

el A C D
ode Min. Max. Min. Max. Min. Max. Min.
3.00 343 235 2.80 0.50 0.85 0.30
MF-USMDO05 (0.118) (0.135) (0.093) (0.110) (0.020) (0.033) (0.012)
3.00 3.43 235 2.80 0.50 0.85 0.30
MF-USMDO10 (0.118) (0.135) (0.093) (0.110) (0.020) (0.033) (0.012)
3.00 3.43 235 2.80 0.50 0.85 0.30
MF-USMD020 (0.118) (0.135) (0.093) (0.110) (0.020) (0.033) (0.012)
3.00 3.43 235 2.80 0.38 0.62 0.30
MF-USMDO035 (0.118) (0.135) (0.093) (0.110) (0.015) (0.025) 0.012)
3.00 3.43 235 2.80 0.38 0.62 0.30
MF-USMDO050 (0.118) (0.135) (0.093) (0.110) (0.015) (0.024) 0.012)
3.00 3.43 235 2.80 0.38 0.62 0.30
MF-USMDO75 (0.118) (0.135) (0.093) (0.110) (0.015) (0.025) 0.012)
3.00 3.43 235 2.80 0.30 0.48 0.30
MF-USMD110 (0.118) (0.135) (0.093) (0.110) (0.012) (0.019) (0.012)
Packaging: 3000 pcs. per reel. UNIT = —MM
(INCHES)

Top and Bottom View Side View

— T
” i
-
Terminal material: solder-plated copper
Termination pad solderability: Meets EIA Specification RS-186-9E, ANSI/J-STD-002 Category 3.

Recommended Pad Layout

11+01

- (olzé—%é@—j ] s oon

—
26+0.1
(.102 +.004)
_ 1

1.70£0.1
(067 = .004)

Solder Reflow Recommendations

Preheating Soldering Cooling

300

Typical Part Marking

Represents total content. Layout may vary.

PART IDENTIFICATION ~— YEAR CODE -
/ 2001=1

051

MANUFACTURER'S ~—|

TRADEMARK BIWEEKLY DATE CODE -

WEEK 51 & 52=27

250

200

150

100

Temperature (°C)

50

120

Note:

160-220

‘ 10-20 +

Time (seconds)

* MF-USMD models can be wave soldered and reworked.
= If reflow temperatures exceed the recommended profile, devices may not meet the performance

requirements.
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MF-USMD Series - PTC Resettable Fuses BOURNS®

Typical Time to Trip at 23 °C How to Order

MF - USMD 005 - 2
Multifuse® Product
Designator
Series
USMD = 1210 Surface Mount Component

Hold Current, I|q
005-110 (0.05 Amps - 1.10 Amps)

100 1\ \ X Packaging
\ \ A A — Packaged per EIA 481-1
\\ \\ \ \ \\ \\ -2 = Tape and Reel
\
10 \ SRV
N\ N\ N\
) N N NN
o N\ N\ \ NN NN
S 1 D\ NN N
o “\ AN & ‘\\ \\ ‘\\ AN
g)/ \\ \\ \\ \\ NN A \\
o N N AN N,
= ANERANERNEAN
O —~ = “\\ \\ ‘\\ “\
= N N N
[} N AN N N N
= N SO N N
— “\“\
NS N
\\\\‘
T
0.001 =
0.1 1 10
Fault Current (Amps)

MF-USMD SERIES, REV. K, 08/02

Specifications are subject to change without notice.
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NEW!

NEW!

NEW!

NEW!

Features Applications

= 4.5 mm SMD High Density Circuit Board Applications:
= Fast tripping resettable circuit protection Hard disk drives

= Surface mount packaging for automated PC motherboards

assembly ] ) PC peripherals
= Reduced component size and resistance Point-of-sale (POS) equipment

= Agency recognition: ﬂ EEL ﬁ‘ = PCMCIA cards

BOURNS® MF-MSMD Series - PTC Resettable Fuses

Electrical Characteristics

Ihold Itrip Resistance Max. Time TBB%%‘?
V max. | max. To Trip Dissipation
Model Volts Amps Amperes Ohms Amperes | Seconds Watts
at 23 °C at 23 °C at23°C | at23°C | at23°C

Hold Trip RMin. RiMax. Max.
MF-MSMDO010 60.0 40 0.10 0.30 0.70 15.00 0.5 15 1.0
MF-MSMDO014 60.0 40 0.14 0.34 0.40 6.50 1.5 0.15 1.0
MF-MSMD020 30.0 80 0.20 0.40 0.40 6.00 6.0 0.06 1.0
MF-MSMDO030 30.0 10 0.30 0.60 0.30 3.00 8.0 0.10 1.2
MF-MSMDO050 15.0 100 0.50 1.00 0.15 1.00 8.0 0.15 1.2
MF-MSMDO75 13.2 100 0.75 1.50 0.11 0.45 8.0 0.20 1.2
MF-MSMDOQ75/24* 24.0 40 0.75 1.50 0.11 0.45 8.0 0.20 1.2
MF-MSMD110 6.0 100 1.10 2.20 0.04 0.21 8.0 0.30 1.2
MF-MSMD110/16 16.0 100 1.10 2.20 0.04 0.21 8.0 0.30 1.2
MF-MSMD125 6.0 100 1.25 2.50 0.035 0.14 8.0 0.4 15
MF-MSMD150 6.0 100 1.50 3.00 0.03 0.120 8.0 0.5 15
MF-MSMD160 8.0 100 1.60 2.80 0.035 0.099 8.0 2.0 15
MF-MSMD200 6.0 100 2.00 4.00 0.020 0.100 8.0 3.0 15
MF-MSMD260* 6.0 100 2.60 5.20 0.015 0.080 8.0 5.0 15

*UL Pending

Environmental Characteristics

Operating/Storage Temperature .............ccceeeeee. -40 °C to +85 °C
Maximum Device Surface Temperature

in Tripped State ........ccocceeviiiiiiiiieceeeee e, 125°C
Passive Aging....... ...185 °C, 1000 hours ........ccovevveviviniicineenn, +5 9% typical resistance change
Humidity Aging ...+85 °C, 85 % R.H. 1000 hours. +5 9% typical resistance change
Thermal Shock ...+85 °C to -40 °C, 20 times....... +10 % typical resistance change
Solvent ReSIStanCe .........cccoccvevcveeviieecviiee e, MIL-STD-202, Method 215 ........ccccveevveennne No change
VIDration .....cooeeeiiiiiieeee e MIL-STD-883C, Method 2007.1, ................ No change

Condition A

Test Procedures And Requirements For Model MF-MSMD Series

Test Test Conditions Accept/Reject Criteria
Visual/Mech.........cocovvvviniiiiicice, Verify dimensions and materials ...........cccoccevviiniinneene. Per MF physical description
Resistance .........ccccoceeveiiiiiiiiiis INstill Qir @ 23 °C ..o Rmin < R < R1max

TIME to THP v At specified current, Vmax, 23 °C ......cccccevvvivierniniinenn T < max. time to trip (seconds)
Hold Current...... 30 mMiN. At INold .o No trip

Trip Cycle Life .. ...Vmax, Imax, 100 CYCIES .......cooviiriiiiiiiiieecce e No arcing or burning

Trip Endurance .. L VMAX, 48 NOUMS ..o No arcing or burning
Solderability .........cccocveviiniieniennn. MIL-STD-202F, Method 208F............ccccooevieniieniicneceen 95 % min. coverage
UL File Number .......c.ccccooviiiiiiininenns E174545

http://www.ul.com/ Follow link to Certifications, then UL File No., enter E174545
CSA File Number .......cccocoviiviiiinnnne CA110338

http://directories.csa-international.org/ Under “Certification Record” and “File Number” enter 110338-0-000
TUV Certificate Number...................... R 02057213
http://www.tuvdotcom.com/ Follow link to “other certificates”, enter File No. 2057213

Specifications are subject to change without notice.
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Additional Features
= Patents pending

MF-MSMD Series - PTC Resettable Fuses BOURNS®

Product Dimensions

Model - A _ B : D
Min. Max. Min. Max. Min. Max. Min.
MF-MSMDO010 6177 G106 oLy i3 0023 003 01
MF-MSMD014 (01%'13772) (0%2[7836) (O?T-l0271) (03.5214) (0965262) (0%8312) %
MPISHIPO20 (04-.13772) (0%-17836) (03--10271) (037'14314) (0%5262) (0%8312) (0963102)
MF-MSMD030 (04%.13772) (0‘%'17836) (ng'10271) (oefi4314) (0965262) (0%8312) %
MF-MSMDO50 (oéf772) (0‘%.17836) (o?i0271) (o§i4314) (0963185) (0966224) (0963102)
MF-MSMDO75 (04'13772) (O‘%.l7836) (03.i0271) (o?i4314) (0963185) (0966224) (0963102)
MF-MSMD075/24 Bir3 B85 o123 B34 o1 0.0 001z
MP-MSMPLL0 0172 D166 B33 D154 oot o o3
MFMSMD110716 0172 D66 D123 Bisd o o) 0012
MF-MSMD125 (04%.13772) (0‘%'17836) (ng'10271) (oefi4314) (0963102) (0%4189) (0%3102)
MF-MSMD150 (oéf772) (0‘%.17836) (o?i0271) (o§i4314) (0963102) (0964189) (0963102)
MF-MSMD160 (04'13772) (O‘%.l7836) (03.i0271) (o?i4314) (0963102) (0964189) %
MF-MSMD200 6177 G166 oL D13 o1 015 015
MP-MSMD260 0179 0166 0125 o154 o o o
Packaging: 2000 pcs. per reel. - _MM
(INCHES)
Top and Bottom View Side View Solder Reflow Recommendations
"—_A_—} c—»‘ "_ 300 Preheating Soldering Cooling
n I 250
4L 5 200
‘J L‘D g 150
Recommended Pad Layout g‘ 100
¥ 0
3.2+0.1 ‘ ‘
{0,126 £.004) | 160-220 =10-20+] 120
2.70+0.1

(-106 + .004)

Terminal material: solder-plated copper
Termination pad solderability: Meets EIA
Specification RS-186-9E, ANSI/J-STD-002
Category 3.

Specifications are subject to change without notice.

Note:

Time (seconds)

« If reflow temperatures exceed the recommended profile, devices may not meet the performance

requirements.
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MF-MSMD Series - PTC Resettable Fuses BOURNS®

Typical Time to Trip at 23 °C

How to Order

MF - MSMD 075/24 - 2

100 X T — ‘ T
X = t Multifuse® Product
\ | W W WA “MSMD200 Series
\\ \MWAN 4 MSMD = 4.5 mm Surface Mount
\\ \ \\\ \ \ Component
10 ANE=LY R ELEEER T Hold Current, Ipg1q
> [ MF-MSMD030 N\ \ ‘\\“ ‘\‘ ‘\‘ \ \ 010-260 (0.10 Amps - 2.60 Amps)
'g \ \\ \ \\ \ \\ Max. Voltage, V
N\ \ Packagi
o ackaging
8 L \\ ! \\‘\ \ \‘ \ Pza(zk_?ged per EIA 481-1
N N R\ N -2 = Tape and Reel
N—r \\ \\ “ \\ \ \\
o \, \ NS N
= N\ \ NA QAN
= ARNAV NG
S 01 \ ‘ \\}‘ \\‘\ ‘\‘\ . Typical Part Marking
§ NN \‘ N\ “\“\\ :\ N
= \\ \\\ \\ > MF-MSMD260 Represents total content. Layout may vary.
\\ \\\\\ AL
MF-MSMD160
MF-MSMD014-—+\ NONY il o
0.01 \ ~ IDENTIFICATION
N A~ MF-MSMD150
N N ~ ~ [ MF-MSMD125 MANUFACTURER'S - 075
MF-MSMD020 **q,é\\\ NN +MF-MSMD110 TRADEMARK T-B0A DATE CODE -
1 O T \ 'L MF-MSMDO075 WEEK 1 OF 2000 = 0A
MF-MSMDO75/24 === MF-MSMD110/16 Sk 2 o 2cp0.= 40
0.001 MF-MSMDO50—= ] (WEEK & YEAR)
0.1 1 10 100
Fault Current (Amps)
Thermal Derating Chart - Ing|d / ltrip (Amps)
Ambient Operating Temperature
Model -40°C -20°C 0°C 23°C 40°C 60°C 70°C 85°C
MF-MSMDO010 0.16/0.32 | 0.14/0.28 | 0.12/0.24 | 0.11/0.22 | 0.08/0.16 | 0.07/0.14 | 0.06/0.12 | 0.05/0.10 | 0.03/0.06
MF-MSMDO014 0.23/0.52 | 0.19/0.45 | 0.17/0.40 | 0.14/0.34 | 0.12/0.29 | 0.10/0.25 | 0.09/0.23 | 0.08/0.21 | 0.06/0.16
MF-MSMD020 0.29/0.58 | 0.26/0.52 | 0.23/0.46 | 0.20/0.40 | 0.17/0.34 | 0.15/0.30 | 0.14/0.28 | 0.12/0.24 | 0.10/0.20
MF-MSMDO030 0.44/0.88 | 0.39/0.78 | 0.35/0.70 | 0.30/0.60 | 0.26/0.52 | 0.23/0.46 | 0.21/0.42 | 0.18/0.36 | 0.15/0.30
MF-MSMDO050 0.77/154 | 0.68/1.36 | 0.59/1.18 | 0.50/1.00 | 0.44/0.88 | 0.40/0.80 | 0.37/0.74 | 0.33/0.66 | 0.29/0.58
MF-MSMDO075 1.15/2.30 | 1.01/2.02 | 0.88/1.76 | 0.75/1.50 | 0.65/1.30 | 0.60/1.20 | 0.55/1.10 | 0.49/0.98 | 0.43/0.86
MF-MSMDO075/24 | 1.11/2.22 | 1.00/2.00 | 0.85/1.70 | 0.75/1.50 | 0.67/1.34 | 0.61/1.22 | 0.52/1.06 | 0.50/1.00 | 0.42/0.84
MF-MSMD110 1.59/3.18 | 1.43/2.86 | 1.26/2.52 | 1.10/2.20 | 0.95/1.90 | 0.87/1.74 | 0.80/1.60 | 0.71/1.42 | 0.60/1.20
MF-MSMD110/16 | 1.59/3.18 | 1.43/2.86 | 1.26/2.52 | 1.10/2.20 | 0.95/1.90 | 0.87/1.74 | 0.80/1.60 | 0.71/1.42 | 0.60/1.20
MF-MSMD125 1.80/3.61 |1.63/3.25|1.43/2.86 | 1.25/250 | 1.08/2.16 [ 0.99/1.98 | 0.91/1.82 | 0.81/1.62 | 0.68/1.36
MF-MSMD150 2.17/4.34 | 195/3.90 | 1.72/3.44 | 1.50/3.00 | 1.30/2.59 | 1.18/2.37 | 1.09/2.18 | 0.97/1.94 | 0.82/1.64
MF-MSMD160 2.30/5.00 | 2.20/4.40 | 1.90/3.80 | 1.60/2.80 | 1.45/2.90 | 1.30/2.60 | 1.15/2.30 | 1.03/2.06 | 0.91/1.82
MF-MSMD200 3.08/6.14 | 2.71/5.39 | 2.35/4.62 | 2.00/4.01 | 1.80/1.61 | 1.60/3.19 | 1.50/2.98 | 1.07/2.12 | 0.80/1.58
MF-MSMD260 4.00/7.98 | 3.52/7.01 | 3.06/6.09 | 2.60/5.15 | 2.34/4.64 | 2.08/4.13 | 1.95/3.87 | 1.39/2.74 | 1.04/ 2.05
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Features Applications
= Fast tripping resettable circuit protection = Battery cell protection

= Surface mount packaging for automated
assembly

= Very low internal resistance
m Patents pending
= 100 °C trip temperature

= Agency recognition: H 'ﬁi &

BOURNS® MF-ESMD Series - PTC Resettable Fuses

Electrical Characteristics

. Tripped
lhold Itrip . Max. Time Power
Resistance To Trip Lo
Model V max. | max. Dissipation
Volts Amps Amperes Ohms Amperes Seconds Watts
at 23 °C at 23 °C at 23 °C at 23 °C at 23 °C
Hold Trip Min. Rq Max. Max.
MF-ESMD190 16 100 1.9 3.8 0.010 0.08 10 2.0 15
Environmental Characteristics
Operating/Storage Temperature ..........ccc.ccceeeueee -40 °C to +85 °C
Maximum Device Surface Temperature
in Tripped State ........ccccoviiieiiiiieeiee e 125 °C
Passive Aging....... ...+85 °C, 1000 hOUrS .....ccoovervieiicniieieene +5 9% typical resistance change

Humidity Aging.. ...+85 °C, 85% R.H. 1000 hours .... +5 % typical resistance change

Thermal Shock........... ...+85 °C to -40 °C, 20 times.......... +10 % typical resistance change
Solvent Resistance ... ...MIL-STD-202, Method 215 ........... No change
VIBration .......ccceieiiiiiiic MIL-STD-883C, Method 2007.1, ................ No change

Condition A

Test Procedures And Requirements For Model MF-ESMD Series

Test Test Conditions Accept/Reject Criteria
Visual/Mech.........ccoovvcieiiiiiiincns Verify dimensions and materials ............cccccceveiinicininne Per MF physical description
ReSIStanCe ........coccceevvieieniieeeeeee INStill @Ir @ 23 °C ..o Rmin < R < R1max

TIMe tO THP .eveevveeeeiiee e At specified current, Vmax, 23 °C ......cccceevvieeiiiieeniienenns T < max. time to trip (seconds)

Hold Current......
Trip Cycle Life .....
Trip Endurance......

.30 min. atlhold ........ccceeeiieens ...No trip
..Vmax, Imax, 100 cycles ... ...No arcing or burning
..Vmax, 48 hours ............... ...No arcing or burning

Solderability ..........ccooevviviiiiiiiien. MIL-STD-202F, Method 208F............ccccemieivieiiiinieiene 95 % min. coverage
UL File Number ........cccccoveiviiiieeiiinns E174545

http://www.ul.com/ Follow link to Certifications, then UL File No., enter E174545
CSA File Number .........cccooveeviiieneenns CA110338

http://directories.csa-international.org/ Under “Certification Record” and “File Number” enter 110338-0-000
TUV Certificate Number...................... R 02057213
http://www.tuvdotcom.com/ Follow link to “other certificates”, enter File No. 2057213

Thermal Derating Chart - Ihg|g (Amps)

Ambient Operating Temperature
-40°C -20°C 0°C 23°C 40°C 50°C 60 °C 70°C 85°C
MF-ESMD190 3.04 2.7 2.2 1.9 1.44 1.23 1.00 0.78 0.49

Model

Specifications are subject to change without notice.
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MF-ESMD Series - PTC Resettable Fuses

Product Dimensions

Model A B C D
ode Min. Max. Min. Max. Min. Max. Min.
11.25 11.61 4.83 5.33 0.33 0.63 0.51
MF-ESMD190 (0.443) (0.457) (0.190) {0.210) {0.013) 0.025) (0.020)
Packaging: 1500 pcs. per reel. UNIT = MM
(INCHES)
Top and Bottom View Side View Typical Time to Trip at 23 °C
e N S
S/
a 5
i §
i 100
D__‘ L ‘\\
\
Recommended Pad Layout 10 X
1.45+0.10 o \
(0,057 0.004)_" r_ _g
I 3 1
4.75 0.10 0,
(0.187 +£0.004) o
1 = \\
957010 | ‘ 8
(0.377 £0.004) ' o 01 <
IS AN
A . = N
Typical Part Marking AN
0.01 N
Represents total content. Layout may vary.
PART
IDENTIFICATION
‘ 190 0.001
mf&m&?m S\\\BQA DATE CODE - 0.1 1 10 100
WEEK 1 OF 2000 = 0A
(YEAR & WEEK) Fault Current (Amps)
WEEK 27 OF 2000 = A0
(WEEK & YEAR)
Solder Reflow Recommendations
How to Order 300 Preheating Soldering Cooling
Note:

MF - ESMD 190 - 2
Multifuse® Product
Designator
Series
ESMD = 11.5mm Surface Mount Component

Hold Current, Io)q
190 (1.9 Amps)
Packaging
Packaged per EIA 481-2

-2 = Tape and Reel

43

250

200

* MF-ESMD models
can be wave soldered

150

100

and reworked.

« |If reflow temperatures
exceed the recom-

Temperature (°C)

50

mended profile,
devices may not meet

/

the performance
requirements.

}—7 160-220 4+10—20 }

Time (seconds)

120

MF-ESMD, REV. I, 07/02

Specifications are subject to change without notice.



Features

Rohss = Radial Leaded Devices
12208 = Cured, flame retardant epoxy polymer

insulating material meets UL 94V-0
requirements

= Bulk packaging, tape and reel and
Ammo-Pak available on most models

= Agency recognition: “ EE'. ﬁ‘

Applications

Almost anywhere there is a load to be
protected with a voltage supply of up to 90V,

including:

» Broadband cable power passing taps
= Set-top boxes

BOURNS® MF-R/90 Series - PTC Resettable Fuses

Electrical Characteristics

nitial One Hour Mani Nominal
nitial : aximum .
. Post-Tri Tripped
Ihold Itrip Resistance Resistancr:)e Time P(?vr\)/er
Values Standard Trip To Trip Dissipation
V max. | max. Amps Amps Ohms Ohms
Model Volts Amps at 23°C at 23°C at 23°C at 23°C Amps | Seconds |  Watts
Hold Trip Min. Max. Max. at23c at23c ar2s’c
MF-R055/90 90 10 0.55 1.1 0.45 0.9 2.0 1.6 60 2.0
MF-R055/90U 90 10 0.55 1.1 0.45 0.9 2.0 1.6 28 2.0
MF-R075/90 90 10 0.75 15 0.37 0.75 1.65 2.0 60 25
“U” suffix indicates product without insulation coating.
Environmental Characteristics
Operating/Storage Temperature ...........ccccceeeneee -40°C to +85°C
Maximum Device Surface Temperature
in Tripped State .........cccoviiiiiiiiee e 125°C
Passive Aging..... ...+85°C, 1000 hOUrS ......coveeviriiiieciie e +5% typical resistance change
Humidity Aging... ...+85°C, 85% R.H. 1000 hours. .+5% typical resistance change
Thermal Shock...... ...+125°C to -55°C, 10 times..... .+10% typical resistance change
Solvent Resistance ...MIL-STD-202, Method 215 ... ....No change
VIDIation .....oooeeiiiiiie e MIL-STD-883C, Method 2007.1, ................ No change
Condition A
Test Procedures And Requirements For Model MF-R/90 Series
Test Test Conditions Accept/Reject Criteria
Visual/Mech. ... Verify dimensions and materials.................. Per MF physical description
Resistance ...... cnstillair @ 23°C ..o ....Rmin £ R £ Rmax
Time to Trip .... ...At specified current, Vmax, 23°C .. ....T < max. time to trip (seconds)
Hold Current .. .30 min. at lhold.........cccoceiviinienns ....No trip
Trip Cycle Life ... ...Vmax, Imax, 100 cycles ... ....No arcing or burning
Trip Endurance Vmax, 48 hOUIS .....ccceevcvieeeiiiee e cieee e No arcing or burning
UL File NUMDET .....ooviiiiieiecieccee e E 174545S
CSA File Number ...
TUV File Number ...
Thermal Derating Chart - Inold / ltrip (AMPS)
Ambient Operating Temperature
Model -40°C -20°C o'C 23°C 40°C 50°C 60°C 70°C 85°C
MF-R055/90 0.85/1.7 | 0.75/15 | 0.65/1.3 | 0.55/1.1 | 0.45/0.9 0.4/0.8 0.35/0.7 0.3/0.6 [0.22/0.44
MF-R055/90U 0.85/1.7 | 0.75/15 | 0.65/13 | 0.55/1.1 | 0.45/0.9 0.4/0.8 0.35/0.7 0.3/0.6 [0.22/0.44
MF-R075/90 1.15/2.3 1.0/2.0 09/1.8 0.75/15 | 061/1.22 | 0.55/1.1 | 0.48/0.96 | 0.41/0.82 | 0.30/0.6

Specifications are subject to change without notice.
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Additional Features
= Patents pending

MF-R/90 Series - PTC Resettable Fuses

Product Dimensions

BOURNS®

Model A B C (Pitch) D E Physical Characteristics
Max. Max. Nom. Min. Max. Style| Lead Dia. Material
10.9 14.0 51+0.7 6.3 3.6 0.81
MF-R055/90 1 Sn/C
(0.43) (0.55) (0.201 + 0.028) (0.248) (0.142) (0.032) nu
10.3 10.3 5.1+0.7 6.3 3.0 0.81
MF-R055/90U 1 Sn/C
(0.4) (0.4) (0.201 + 0.028) (0.248) (0.118) (0.032) !
11.9 15.5 51+0.7 6.3 3.6 0.81
MF-R075/90 1 —_— Sn/C
(0.47) (0.61) (0.201 + 0.028) (0.248) (0.142) (0.032) nu
Packaging options: MM
BULK: 500 pcs. per bag. TAPE & REEL: 1500 pcs. per reel.  AMMO-PACK: 1000 pcs. per pack DIMENSIONS = (INC—HES)

Style 1
— E

@ B

Typical Part Marking

Represents total content. Layout may vary.

MANUFACTURER'S
TRADEMARK
PART
IDENTIFICATION ~——
-LOT NO.
DATE CODE (S =CHINA)
(FIRST DIGIT =

LAST DIGIT OF YEAR;
NEXT THREE DIGITS =

Max. Voltage, V

Multifuse® Product
Designator
Series

R = Radial Leaded
Component

Hold Current, Ihold
055, 075 (0.55 Amps - 0.75 Amps)

How to Order

MF - R 055/90U - O

DAY OF YEAR)
Coating
__ = Coated
U = Uncoated
¢ Packaging Options
Also available with straight leads. - 0 = Bulk Packaging
- 2 = Tape and Reel*
- AP = Ammo-Pak*
. . . *Packaged per EIA486-B
Typical Time to Trip at 23°C
100
N ~
—~
(2]
e 1w — \‘
(5] S NS
&; S S
< B NS Iy
o T~
Q
E 1 .Y
= B \\
N -
\‘\\ MF-R075/90
SN T MF-Ros5/90
MF-R055/90U
0.1

45

10
Fault Current (Amps)

MF-R/90, REV. A, 01/02

Specifications are subject to change without notice.



Features

= Radial Leaded Devices

= High voltage surge capabilities

= Binned and sorted resistance ranges

\ = Assists in meeting ITU K.20/K.21
specifications

= Withstands lightning power induction
= Agency recognition: “ ﬂl s

Applications

Used as a secondary overcurrent protection
device in:

= Customer Premise Equipment (CPE)
= Central Office (CO)
= Subscriber Line Interface Cards (SLIC)

BOURNS® MF-R/250 Series - Telecom PTC Resettable Fuses

Electrical Characteristics

Max. Max. One Hour
Operating Interrupt Hold Initial Post-Trip
Voltage Ratings Current Resistance Resistance
Model Volts Volts Amps Amps Ohms Ohms Ohms
V) (A) at at at at
23°C 23°C 23°C 23°C
Max. Max. Iy Min. Max.
MF-R008/250U 60 250 3.0 0.08 14.0 20.0 33.0
MF-R008/250 60 250 3.0 0.08 15.0 22.0 33.0
MF-R011/250U 60 250 3.0 0.11 5.0 9.0 16.0
MF-R012/250 60 250 3.0 0.12 4.0 8.0 16.0
MF-R012/250U 60 250 3.0 0.12 6.0 10.0 16.0
MF-R014/250 60 250 3.0 0.14 3.0 6.0 12.0
MF-R014/250U 60 250 3.0 0.14 3.5 6.5 12.0
“U” suffix indicates product without insulation coating.
Environmental Characteristics
Operating/Storage Temperature ...........cccoccveeriveennnns -45°C to +85°C
Maximum Device Surface Temperature
iN Tripped State........ccceeiveeiiiieieseec e 125°C
PasSiVe AQING .....oooveiieiiiiiiere e +85°C, 1000 NOUIS ..ccvviiiiiiieeiiesiie st +2% typical resistance change
+60°C, 1000 hours +3% typical resistance change
HUumidity AQING ...coooveiiiieeiiie e +85°C, 85% R.H. 500 hOUIS .......eovviiiiiiiieiieeiiie e +39% typical resistance change
Thermal ShOCK ..o MIL-STD-202F, Method 107G, ......ccccevverernieniienieenieees +10% typical resistance change
+125°C to -55°C,10 times +15% typical resistance change
Solvent RESISTANCE ..........cooeeeiieeiieiiiiiriirieeeee e MIL-STD-202, Method 215B........ccuvvvviieiieieeeeeiieiieeeeeeenn, No change
Lead Solerability ...ANSI/J-STD-002
Flammability ..... CdEC B95-2-2 1 No Flame for 60 secs.
VIDration ........ooooieiiiiiiiieeeee e MIL-STD-883C, Method 2007.1, Condition A.................. No change

Test Procedures And Requirements For Model MF-R/250 Series

Accept/Reject Criteria
...Per MF physical description

Test Test Conditions

Visual/Mech. ... ...Verify dimensions and materials. .

Resistance ....... Instillair @ 23°C ..................... ...Rmin £ R £ Rmax
Time to Trip ..... 5 times lhold, Vmax, 23°

Hold Current ... ..No trip
Trip Cycle Life ....

Trip Endurance....

::.Vmax, Imax, 100 cycles
...Vmax, 48 hours ............

UL File NUMDBEr ......cocooviiiiiicc E 174545S
CSA File Number ... ...CA 110338
TUV File Number ..., R2057213

Thermal Derating Chart - Ihg|d (AmMps)

...T < max. time to trip (seconds)

:...No arcing or burning
...No arcing or burning

Ambient Operating Temperature
Model -40°C -20°C 0'C 23°C 40°C 50°C 60°C 70°C 85°C
MF-R008/250 0.124 0.110 0.095 0.080 0.066 0.059 0.051 0.044 0.033
MF-R011/250U 0.171 0.151 0.131 0.110 0.091 0.081 0.071 0.061 0.046
MF-R012/250 0.186 0.165 0.143 0.120 0.099 0.088 0.077 0.066 0.050
MF-R014/250 0.255 0.199 0.172 0.145 0.119 0.106 0.093 0.080 0.060
MF-R018/250 0,269 0.240 0.211 0.180 0.153 0.138 0.123 0.109 0.087

ltrip is approximately two times Ipg|4.

Specifications are subject to change without notice.
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Additional Features
= Patents pending

MF-R/250 Series - Telecom PTC Resettable Fuses

Product Dimensions

Model A B C D E Physical Characteristic_s

Max. Max. Max. Nom. Nom. Style| Lead Dia. Material

MF-R008/250U (0.41'29) (0.93';8) (0.250'1 . 8:328) (0.41';5) (0.51'87) 1 (0%6256) Sn/Cu
MF-R008/250 (0.52'89) (o?ége) (o.zsdi " 8:(7)28) (0.41';5) (05187) 1 (0966256) Sn/Cu
MF-RO11/250U (o?égg) (o?é%) (o.zsdi " 8:828) (0.41'5735) (0.5i87) 1 (0().66256) Sn/Cu
MF-R012/250 (o.Géga) (ol.zltéos) (0.2561 " 8:(7)28) (0.41';5) ﬁ 1 % Sn/Cu
MF-R012/250U (0.6286) (01.2904) (0.2561 " 8:828) (0.41';5) % 1 (00.66256) Sn/Cu
MF-R014/250 (O.Gége) (01.411503) (0.2561 " g:gzs) (0.41;5) (0.51'87) 1 (0%6256) Sn/Cu
MF-R014/250U (0.6226) (ol.gécit) (0.250'1 . 8:328) (0.41';5) % 1 % Sn/Cu

gi)ikl?gg(])% (;Jztsiégzzr bag. TAPE & REEL: 1500 pcs. per reel. DIMENSIONS = (Il\l’\él—mis)

[7 A 4‘ ET_W Typical Part Marking

Represents total content. Layout may vary.

MANUFACTURER'S
TRADEMARK
PART

B
IDENTIFICATION — B
F—[-REesISTANCE RANGE
c

DATE CODE
(FIRST DIGIT =

LAST DIGIT OF YEAR;
NEXT THREE DIGITS =
DAY OF YEAR)

~LOT NO.
(T = TAIWAN
S = CHINA)

b

Specifications are subject to change without notice.
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MF-R/250 Series - Telecom PTC Resettable Fuses BOURNS"®

How to Order Typical Time to Trip at 23°C

MF-R 012/250- _ _ - __ 1000
Multifuse® —I

Product Designator

Series

R = Radial Leaded 100
Component

SM = Surface Mount
Component

Hold Current, lhold
008-018 (0.08 - 0.18 Amps)

Max. Interrupt Voltage, V

10

.4
7

Resistance Rangg ——mM
Narrow resistance ranges are available
on all models; consult Bourns for details.

NN
N\

O
N
N

)

/

Resistance Sorted in Bins o
05=05Q MF-R014/250 & MF-R014/250U
. . — T— | -
Packaging Options 0.10 \\ T — MF-R012/250 & MF-R012/250U

- __=Bulk Packaging MF-R011/250U
- 2 =Tape and Reel*

*Packaged per EIA486-B

Time to Trip (Seconds)

MF-R008/250 & MF-R008/250U

0.01
0 02 04 06 08 10 12 14 16 18 20 22 24 26 28 30

NOTE: All parts are also available Fault Current (Amps)
“binned”. All parts within a
package will be within 0.5Q of
each other within the initial
resistance range.

MF-R/250, REV. C, 08/01

Specifications are subject to change without notice.
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Features Applications

= Surface Mount Devices Used as a secondary overcurrent protection
= High voltage surge capabilities device in:
% = Binned and sorted resistance ranges = Customer I?remise Equipment (CPE)
o u Assists in meeting ITU K.20/K.21 = Central Office (CO)
,V specifications m Subscriber Line Interface Cards (SLIC)

= Withstands lightning power induction

Agency recognition: “ ﬂl ﬁ“

BOURNS® MF-SM013/250 - Telecom PTC Resettable Fuses

Electrical Characteristics

Max. Max. One Hour Nom.
Oper. Interrupt Hold Initial Post-Trip Power
Voltage Ratings Current Resistance Resistance | Dissipation
Model Volts Volts Amps Amps Ohms Ohms Ohms Watts
V) (A) at at at at at 650V,
23°C 23°C 23°C 23°C 23°C
Max. Max. Iy Max. Min. Max.
MFE-SM013/250-2 60 250 3.0 0.13 6.5 12.0 20.0 3.3
MF-SM013/250-A-2 60 250 3.0 0.13 6.5 9.0 20.0 3.3
MF-SM013/250-B-2 60 250 3.0 0.13 9.0 12.0 20.0 3.3
MF-SMO013/250-C-2 60 250 3.0 0.13 7.0 10.0 20.0 3.3
Environmental Characteristics
Operating/Storage Temperature ...........ccccceeeveeenee. -45°C to +85°C
Maximum Device Surface Temperature
N Tripped State..........cccoovvieiieiiiee e 125°C
PasSiVe AQING .....ooovuiiiiiieiiie e +85°C, 1000 hOUFS ...oooiiiiiiiieiiieeiiiee e +29% typical resistance change
+60°C, 1000 hours +3% typical resistance change
Humidity Aging +85°C, 85% R.H. 500 hours ..........c.ccoocvviinniiniicine +3% typical resistance change
Thermal Shock .. ...MIL-STD-202F, Method 107G, ... ...+10% typical resistance change
+125°C to -55°C,10 times +15% typical resistance change
Solvent RESISTANCE ........cooovveeviiiiiiiiieeieeeee e MIL-STD-202, Method 215B.........cccoooeiiiiiiiiiiiiiciiines No change
Lead Solerability ... ...ANSI/J-STD-002
Flammability ...... WdEC 695-2-2 i No Flame for 60 secs.
VIBration .......ooooiiiiiiiie e MIL-STD-883C, Method 2007.1, Condition A.................. No change
Test Procedures And Requirements For Model SM013/250 Series
Test Test Conditions Accept/Reject Criteria
VISUAI/MECH. ...t Verify dimensions and materials Per MF physical description
Resistance ... .In still air @ 23°C ...Rmin < R < Rmax
Time to Trip ... ..At specified current ...T < max. time to trip (seconds)
Hold Current ...... L30min.atlhold ......coocveeviiiiie, ...No trip
Trip Cycle Life .... ..Vmax, Imax, 100 cycles ...No arcing or burning
Trip Endurance .. .Vmax, 48 hours........................ ...No arcing or burning
Solderability .......ccccovveiiiiiiiee s MIL-STD-202F, Method 208F 95% min. coverage
UL File NUMDET ..ot E 174545S
CSA File Number . ..CA 110338
TUV File NUMDET......coiiiiiiiiiiiiieeee e R2057213
Thermal Derating Chart -lhold / Itrip (Amps)
Ambient Operating Temperature
Model -40°C -20°C 0°C 23°C 40°C 50°C 60°C 70°C 85°'C
MFE-SM013/250-2 0.21/0.42| 0.18/0.37| 0.16/0.31{ 0.13/0.26 | 0.10/0.23 | 0.09/0.18] 0.08/0.15| 0.07/0.12 | 0.05/0.10
MF-SM013/250-A-2 0.21/0.42) 0.18/0.37| 0.16/0.31| 0.13/0.26 | 0.10/0.23 | 0.09/0.18| 0.08/0.15| 0.07/0.12| 0.05/0.10
MF-SM013/250-B-2 0.21/0.42| 0.18/0.37| 0.16/0.31| 0.13/0.26 | 0.10/0.23 | 0.09/0.18| 0.08/0.15| 0.07/0.12 | 0.05/0.10
MF-SM013/250-C-2 0.21/0.42| 0.18/0.37| 0.16/0.31| 0.13/0.26 | 0.10/0.23 | 0.09/0.18| 0.08/0.15 | 0.07/0.12 | 0.05/0.10

Specifications are subject to change without notice.
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MF-SMO013/250 Series - Telecom PTC Resettable Fuses BOURNS®

Product Dimensions

Model A 2 < . s > : I
Max. Max. Max. Nom. Nom. Nom. Nom. Nom.
MF-SM013/250-2 (0.93'1710) (0.31';13) (0.72'31) (o.odiz) (o.3i?19) (0?3;;3) (o%iss) (o.losl)
MF-SM013/250-A-2 G315 G155 | B0 | pon | i | pasy | ©af Bory
MF-SM013/250-8-2 0570 o133 | ©o0 | ©oiz | s | 033 | 08 GorT
MF-SM013/250-C-2 (0.93;%) (o.sig3) (0.7é31) (o?o'i) (031.39) (ogé;3) (o%iﬁe) (01631)
?:;EaglggE:EL: 2000 pcs. per reel DIMENSIONS = (|N'\(?"'\‘AES)

Recommended Pad Layout

1
o T i i
B Terminal material:
l 4L Tin-plated brass
e ] T T
— D H H
A End View Side View G

Solder Reflow Recommendations

300 —

Maximum Temperature (260 °C) Solder reflow
250 —| = Recommended reflow methods: IR, vapor phase oven, hot
air oven.
9‘ « Devices are not designed to be wave soldered to the bot-
‘@ 200 7] Melting Temperature of Solder (183 °C) 4 tom side of the board.
2 = Gluing the devices is not recommended.
“éi 150 — T « Recommended maximum paste thickness is 0.25 mm (.010
2 i4——2 Minutes or More ————» 10°t020°C Less than InCh_)' ) )
| per Second 120 °C per = Devices can be cleaned using standard industry methods
100 — Second and solvents.
Note:

« If reflow temperatures exceed the recommended profile,
; devices may not meet the performance requirements.
[¢—— Preheat —><7 Flux Activation ——————«———Reflown ——»+——Cool—  Rework
0 I I I I I I « A device should not be reworked.

0 30 60 100 150 200 250

Time (Seconds)

Specifications are subject to change without notice.
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BOURNS"®

Typical Time to Trip at 23°C Typical Part Marking
2 Represents total content. Layout may vary.
1 1
MF-SMO13/250.05-2 MF-SM013/250-A.2 MANUFACTURER'S _—PART IDENTIFICATION
10 AN TRADEMARK 7 . —|— RESISTANCE RANGE
AR - 013 A
ANNAN BOA — DATE CODE -
NN WEEK 1 OF 2000 = 0A
N (YEAR & WEEK)
- — N WEEK 27 OF 2000 = A0
MF-SMO13/250-B-2 o N (WEEK & YEAR)
— AN
& NN
& \\\
1
i RN How to Order
n AN
z AN
o
£ \{\\\ MF - SM 013/250- __ _ - __
o N
o \\k\\ Multifuse® —,
IS R Product Designator
[ \ Series
0.1 R = Radial Leaded
Component
SM = Surface Mount
Component
Hold Current, Ihold
013 (0.13 Amps)
Max. Interrupt Voltage, V
0.01 Resistance Range
0.1 1 5 A=659Q
B=9-12Q
Fault Current (Amps) C=7-100
Resistance Sorted in Bins
05=05Q

Packaging Options
- __ =Bulk Packaging
- 2 = Tape and Reel*

*Packaged per EIA486-B

NOTE: All parts are also available
“binned”. All parts within a
package will be within 0.5Q of
each other within the initial
resistance range.

MF-SM 013/250, REV. D, 11/01

Specifications are subject to change without notice.
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Features

» Axial leaded = Available in lead-free version
= Fully compatible with current
» o industry standards Applications
@{5@, ) = Weldable nickel terminals = Rechargeable Battery Pack Protection
2 = Very low internal resistance = Provides overcurrent protection with

125°C trip temperature
= Agency recognition: ﬂ EE'. ﬁ‘ P Temp

BOURNS® MF-S Series - PTC Resettable Fuses

Electrical Characteristics

Ihold Itrip Initial lpllzltj-rT(r?pl) Max. Time Téifﬁgf
Model V max. | max. Resistance Resistance To Trip Dissipation
Volts Amps Amperes Ohms Ohms | Amperes| Seconds | Watts
at 23°C at 23°C at23°C | at23°C | at23°C | at23°C
Hold Trip Min. Max. Max.
MFE-S120 15 100 1.20 2.70 0.085 0.160 0.220 6 5.0 1.20
MF-S120S 15 100 1.20 2.70 0.085 0.160 0.220 6 5.0 1.20
MF-S150 15 100 1.50 3.00 0.050 0.090 0.110 8 5.0 1.30
MF-S175 15 100 1.75 3.80 0.050 0.090 0.120 9 4.0 1.50
MEF-S175S 15 100 1.75 3.80 0.050 0.090 0.120 9 4.0 1.50
MFE-S200 30 100 2.00 4.40 0.030 0.060 0.080 10 4.0 1.90
MF-S350 30 100 3.50 6.30 0.017 0.031 0.040 20 3.0 2.50
MF-S420 30 100 4.20 7.60 0.012 0.024 0.040 20 6.0 2.90
NOTE: Slotted lead option available on all models.
Environmental Characteristics
Operating/Storage Temperature ............cccoeeeueee. -40°C to +85°C
Maximum Device Surface Temperature
in Tripped State .........ccccooviiiiiiienicceeece 125°C
Passive AQINg.......ccceeeiiieeiiiieeniie e +85°C, 1000 hOUIS ...cooiviieiiiee e +5% typical resistance change
HUMIAity AQING..cieivieeeeiiee e +85°C, 85% R.H. 7 days .......cccoeevvevivneennnn +5% typical resistance change
ViIDration ......cceeeiiiiiiiii e MIL-STD-883C, Method 2007.1, ................ No change
Condition A
Test Procedures And Requirements For Model MF-S Series
Test Test Conditions Accept/Reject Criteria
Visual/MeCh. ..o Verify dimensions and materials Per MF physical description
Resistance In still air @ 23°C .....coeevvverinn ....Rmin <R < Rmax
TIME tO THP oo At specified current, Vmax, 23°C................ T < max. time to trip (seconds)
Hold Current 30 min. at Ihold No trip

...No arcing or burning
No arcing or burning

Trip Cycle Life ...
Trip Endurance

Vmax, Imax, 100 cycles ...
Vmax, 48 hours

UL File NUMDET ..oooeiiiiiiiiiiieeccceee e E 174545S
CSA File Number ... CA 110338
TOV File Number R2057213

Thermal Derating Chart - Ing|d / ltrip (AMps)

Ambient Operating Temperature

Model -40°C -20°C 0'C 23°C 40°C 50°C 60°C 70°C 85°C

MFE-5120 190/4.28 | 1.70/3.83 | 1.507/3.38 | 1.20/2.70 | 1.00/2.25 | 0.00/2.03 | 0.80/1.80 | 0.70/1.58 | 050/ 1.13
MF-51205 190/4.28 | 1.70/3.83 | 1.50/3.38 | 1.20/2.70 | 1.00/2.25 | 0.00/2.03 | 0.80/1.80 | 0.70/1.58 | 0.50/1.13
MF-5150 2.20/4.40 | 2.00/4.00 | 1.80/3.60 | 1.50/3.00 | 1.30/2.60 | 1.107/2.20 | 1.00/2.00 | 0.90/ 1.80 | 0.70/ 1.40
MF-S175 2.50/5.59 | 2.30/5.14 | 2.00/4.47 | 1.70/3.80 | 1.50/3.35 | 1.30/2.91 | 1.20/2.68 | 1.10/2.46 | 0.90/ 2.01
MF-S1755 2.50/5.59 | 2.30/5.14 | 2.00/4.47 | 1.70/3.80 | 1.50/3.35 | 1.30/2.91 | 1.20/2.68 | 1.10/2.46 | 0.90/ 2.01
MF-5200 3.20/7.04 | 2.80/6.16 | 2.50/5.50 | 2.00/4.40 | 1.70/3.74 | 1.60/3.52 | 1.40/3.08 | 1.20/2.64 | 0.90/1.98
MF-5350 5.40/9.72 | 480/8.64 | 430/7.74 | 3.50/6.30 | 3.00/5.40 | 2.80/5.04 | 2.50/4.50 | 2.20/3.96 | 1.7073.06
MF-5420 640/11.5 | 5.70/10.3 | 5.10/9.23 | 420/7.60 | 3.60/651 | 3.30/597 | 3.00/543 | 2.60/4.70 | 2.10/3.80

Specifications are subject to change without notice.
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Additional Features
= Patents pending

MF-S Series - PTC Resettable Fuses

Product Dimensions

Model A B C D F
ode Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.
ME-S120 19.9 22.1 4.9 5.2 0.6 1.0 55 7.5 3.8 4.1
(0.783) (0.870) (0.193) (0.205) (0.024) (0.039) (0.217) (0.295) (0.150) (0.161)
ME-S120S 19.9 22.1 4.9 5.2 0.6 1.0 5.5 7.5 3.8 4.1
(0.783) (0.870) (0.193) (0.205) (0.024) (0.039) (0.217) (0.295) (0.150) (0.161)
ME-S150 21.3 23.4 10.2 11.0 0.5 1.1 4.1 5.5 4.8 5.4
(0.839) (0.921) (0.402) (0.433) (0.020) (0.043) (0.161) (0.217) (0.189) (0.213)
ME-S175 20.9 23.1 4.9 5.2 0.6 1.0 4.1 5.5 3.8 4.1
(0.823) (0.909) (0.193) (0.205) (0.024) (0.039) (0.161) (0.217) (0.150) (0.161)
ME-S175S 20.9 23.1 4.9 5.2 0.6 1.0 4.1 5.5 3.8 4.1
(0.823) (0.909) (0.193) (0.205) (0.024) (0.039) (0.161) (0.217) (0.150) (0.161)
ME-S200 21.3 23.4 10.2 11.0 0.5 1.1 5.0 7.6 4.8 5.4
(0.839) (0.921) (0.402) (0.433) (0.020) (0.043) (0.197) (0.217) (0.189) (0.213)
ME-S350 28.4 31.8 13.0 13.5 0.5 1.1 6.3 8.9 6.0 6.6
(1.119) (1.252) (0.512) (0.531) (0.020) (0.043) (0.248) (0.350) (0.236) (0.260)
ME-S420 30.6 32.4 12.9 13.6 0.5 1.1 5.0 7.5 6.0 6.6
(1.205) (1.276) (0.508) (0.535) (0.020) (0.043) (0.297) (0.295) (0.236) (0.260)
Packaging: Bulk - 500 pcs. per bag.
Tape and Reel - Consult factory. DIMENSIONS = MM
(INCHES)
Standard Style "S" Style SLIT (8750) x% NOMINAL—‘
A A ‘
H EEH
B F B F
_¥ _r
le—D —»| ‘<_D_. f=—D—=| \«—D——
i i
- -

Terminal material: quarter-hard nickel

Typical Part Marking

Represents total content. Layout may vary.

MANUFACTURER'S
TRADEMARK PART
B IDENTIFICATION
20" |
| 0180T—_|
DATE CODE — ~LOT NO.
(FIRST DIGIT = (T = TAIWAN
LAST DIGIT OF YEAR; S = CHINA)
NEXT THREE DIGITS =
DAY OF YEAR)

MF-S, REV. H, 08/01

Specifications are subject to change without notice.
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MF-S Series - PTC Resettable Fuses BOURNS®

Typical Time to Trip at 23°C

10
N ~ \\
N\
NN \\ N

7 OO R NN
& BNAR = \\\ \\‘ BN
S NN AN
\(/_)/ \ \ N ~N
g- 0.1 \>‘\ N N\
|; ‘\\\‘\ \\\\ N
+ \\\
(3]
=
~ 0.01

0.001

1 10

Specifications are subject to change without notice.

Fault Current (Amps)

How To Order

MF-S 120 S-__

Multifuse® Product
Designator

Series
S = Axial Leaded “Strap” Component

Hold Current, Ig)q
120-420 (1.20 Amps - 4.20 Amps)

Slotted Lead Option

Packaging Options

- __ = Bulk Packaging
- 2 = Tape and Reel*

*Packaged per EIA486-B
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Features Applications

» Axial/radial leaded Any application that requires extra

= Fully compatible with current protection at elevated ambient temperatures,
industry standards which the 100°C trip temperature provides.

= Weldable nickel terminals » Rechargeable battery pack protection

= Very low internal resistance u Cellular phones

i, . = Laptop computers
= Agency recognition: “ EE. ﬁ‘

BOURNS® MF-LS Series - PTC Resettable Fuses

Electrical Characteristics

Ihold hrip Initial lPHOLt”T(Rl) Max. Time Tlgipped
. ost-Irip - ower
V max | max Resistance Resistance To Trip Dissipation
Model ' '
Volts Amps Amperes Ohms Ohms | Amperes | Seconds Watts
at 23°C at 23°C at 23°C | at23°C | at23°C at 23°C
Hold Trip Min. Max. Max.

MF-LS070 15 100 0.7 1.5 0.100 0.200 0.340 3.5 5.0 1.0
MF-LS070S 15 100 0.7 1.5 0.100 0.200 0.340 3.5 5.0 1.0
MF-LS100S 24 100 1.0 2.5 0.070 0.130 0.260 5 7.0 1.5
MF-LS180 24 100 1.8 3.8 0.040 0.068 0.120 9 2.9 2.0
MF-LS180L 24 100 1.8 3.8 0.040 0.068 0.120 9 2.9 2.0
MF-LS180S 24 100 1.8 3.8 0.040 0.068 0.120 9 2.9 2.0
MF-LS190 24 100 1.9 4.2 0.030 0.057 0.100 10 3.0 1.9
MF-LS190RU 15 100 1.9 4.2 0.030 0.057 0.100 10 3.0 1.9
MF-LS260 24 100 2.6 5.2 0.025 0.042 0.076 13 5.0 2.3
MF-LS300 24 100 3.0 6.3 0.015 0.031 0.055 15 4.0 2.0
MF-LS340 24 100 3.4 6.8 0.016 0.027 0.050 17 5.0 2.7

Note: Slotted option available on all models.

Environmental Characteristics

Operating/Storage Temperature .............cccceee... -40°C to +85°C

Maximum Device Surface Temperature
in Tripped State ........cccccovevieviiniieieeee e 125°C

Passive AQiNg.......ccoeeeiiiieiiiiiieniie e +85°C, 1000 hOUIS ...cooivieiiiiieeiiiie e +10% typical resistance change

HUMIAity AQING...iooveeiiiiee e +85°C, 85% R.H. 7 days +5% typical resistance change

ViIDIation .....cccvveeiiiiieeie e MIL-STD-883C, ....etiiiiieeiiieeenieee e No change

Condition A

Test Procedures And Requirements For Model MF-LS Series

Test Test Conditions Accept/Reject Criteria
Visual/MeCh. ......cccoiiiiiiiiiiiie e Verify dimensions and materials.................. Per MF physical description

RESISTANCE ....vviiviiiii e Instillair @ 23°C .....ooeeeveeveeeeeennnn. ....Rmin £ R £ Rmax

TIME O THP coveveeiee e At specified current, Vmax, 23°C .. ....T < max. time to trip (seconds)
Hold CUurrent .......oocveeiiiieeeeee e 30 min. at Ihold............. ....No trip

Trip Cycle Life ... Vmax, Imax, 100 cycles ....No arcing or burning

Trip ENAUranCe.......c.cooieiiiiiiiiiieeiesec e Vmax, 48 hOUrS ......cccceeviiiiiienieiie e No arcing or burning

UL File NUMDBET ...cceviveeiiecee e E 174545S
CSA File Number .. CA 110338
TUV File NUMDET ....ovviiiiiiiiiiiiiiee e R2057213

Thermal Derating Chart - Ing|d / ltrip (Amps)

Ambient Operating Temperature

Model -40°C -20°C 0°'C 23°C 40°C 50°C 60°C 70°C 85°C

MF-LS070 1.20/2.57 [1.09/2.33|0.85/1.82 | 0.70/1.50 | 0.50/1.07 | 0.45/0.96 | 0.35/0.75| 0.28/0.60 [ 0.16/0.34
MF-LS070S 1.20/2.57 |1.09/2.33|0.85/1.82 | 0.70/1.50 | 0.50/1.07 | 0.45/0.96 | 0.35/0.75]| 0.28/0.60 [0.16/0.34
MF-LS100S 1.80/4.50 | 1.60/4.00 | 1.40/3.50 | 1.00/2.50 | 0.80/2.00 | 0.70/1.75 | 0.60/1.50 | 0.40/1.00 [0.20/0.50
MF-LS180 3.10/6.54 | 2.60/5.49 | 2.20/4.64 | 1.80/3.80 | 1.30/2.74 | 1.10/2.32 | 0.90/1.90 | 0.60/1.27 |0.20/0.42
MF-LS180L 3.10/6.54 | 2.60/5.49 | 2.20/4.64 | 1.80/3.80 | 1.30/2.74 | 1.10/2.32 | 0.90/1.90 | 0.60/1.27 |0.20/0.42
MF-LS180S 3.10/6.54 | 2.60/5.49 | 2.20/4.64 | 1.80/3.80 | 1.30/2.74 | 1.10/2.32 | 0.90/1.90 | 0.60/1.27 |0.20/0.42
MF-LS190 3.30/7.29 | 2.80/6.19 | 2.40/5.31 [ 1.90/4.20 | 1.40/3.09 | 1.20/2.65 | 1.10/2.43 | 0.70/1.55 | 0.40/0.88
MF-LS190RU 3.30/7.29 [ 2.80/6.19 | 240/5.31 | 1.90/4.20 [ 1.40/3.09 [ 1.20/2.65 | 1.10/2.43 | 0.70/1.55 [ 0.40/0.88
MF-LS260 4.30/8.60 | 3.70/7.40 | 3.10/6.20 [ 2.60/5.20 | 1.90/3.80 [ 1.60/3.20 | 1.40/2.80 | 1.10/2.20 |0.60/1.20
MF-LS300 5.10/10.7 | 4.40/9.24 | 3.70/7.77 | 3.00/6.30 | 2.30/4.83 [ 1.90/3.99 | 1.60/3.36 | 1.20/2.52 | 0.60/ 1.26
MF-LS340 5.50/11.0 | 4.70/9.40 | 4.00/8.00 | 3.40/6.80 | 2.60/5.20 | 2.20/4.40 | 1.90/3.80 | 1.50/3.00 | 0.80/ 1.60

Specifications are subject to change without notice.
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Additional Features
= Patents pending
= Available in lead-free version

MF-LS Series - PTC Resettable Fuses BOURNS"®

Product Dimensions

Model A B c D F Pkg.
ode Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. |Style
19.9 2.1 4.9 52 0.7 12 55 75 38 41
MF-LS070 0783 | (©870) | 0193 | (0205 | 0028 | ©047) | ©217) | 0295 | ©150) | (161 | S
19.9 2.1 49 52 0.7 12 55 75 3.9 41
MF-LS070S | '57g3) | (08700 | (0193 | (0205 | (0.028) | (0.047) | (0.217) | (0295 | (0.154) | (161 | °
20.9 23.1 49 52 06 10 41 55 38 41
MF-LS100S | '0g23) | (0909 | (0193 | (0205 | (0024 | (0.039) | (0.161) | (0217 | (0.150) | (161 | °
24.0 26.0 4.9 52 06 1.0 41 55 38 41
MF-LS180 0945 | (w024 | (0193 | (0205 | (0024) | {0039 | ©161) | ©217) | ©150) | ©161) |
35.0 375 49 56 06 1.0 96 100 38 42
MF-LS180L | 7 3g) (1.48) 0193 | (022 | (0024 | {0039 | (0.38) 040 | (0150 | (o1p |5
240 26.0 49 52 06 10 41 55 38 41
MF-LS180S | ‘5945) | (1024) | (0193 | (0205 | (0024 | (0039 | (0161 | ©217) | ©150 | (0161 | S
213 234 102 110 05 11 5.0 76 48 54
MF-LS190 0839 | (0921 | (0402 | (0433 | 0020 | 0043 | ©0.197) | ©209 | 189 | 213 |5
198 20.8 133 143 0.4 0.76 8.1 95 38 41
MF-LSI90RU| '57g0) | (0819) | (0524 | (0563 | (0016 | (0.030) | (0.319) | (0374 | (0.150) | (0161 | *Y
24.0 26.0 10.8 11.9 06 10 5.0 7.0 5.9 6.1
MF-LS260 0945 | (w024 | (0425 | (0469 | [0024) | 0039 | 0197 | ©276 | ©232) | (©240 |S
28.4 318 13.0 135 05 11 63 8.9 6.0 66
MF-LS300 @118 | (252 | (0512 | (0531) | (0020) | {0043 | (0248 | (©0350) | (©236) | (0260 |5
24.0 26.0 14.8 159 0.6 1.0 40 5.0 6.0 6.1
MF-LS340 0945 | (w024 | (0583 | (0626) | (©0024) | 0039 | 0158 | (©197) | ©236) | (240 |5
Packaging: Bulk - 500 pcs. per bag. NOTE: Longer lead option available. Consult factory. DIMENSIONS = MM
Tape and Reel - Consult factory. (INCHES)
Standard Style “S” Style “RU” Style
SLIT % X % NOMlNAL*‘ ‘ ‘
A A \ A ~
‘ T T %J ‘ 1
B k e B
l 1 1 l ! T
o] [P — o] o] D
£° F° l
-1 : : iy b7 b7 e
Terminal material: quarter-hard nickel L - -

Typical Part Marking

Represents total content. Layout may vary.

MANUFACTURER'S
TRADEMA\RK PART
T

/IDENTIFICATION

B
L1807
_0144T_

DATE CODE ~”| ~LOT NO.
(FIRST DIGIT = (T = TAIWAN
LAST DIGIT OF YEAR; S = CHINA)

NEXT THREE DIGITS =
DAY OF YEAR)

MF-LS, REV. F, 08/01

Specifications are subject to change without notice.
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MF-LS Series - PTC Resettable Fuses BOURNS"®

Typical Time to Trip at 23°C How To Order
MF-LS models offer trip temperatures lower than MF-S models for extra protec- ME-LS 100 S -
tion at elevated temperatures. Multifuse® Product T
Designator 4, |

Series
LS = Axial Leaded “Strap” Component

Hold Current, Ig)q
70-340 (0.70 Amps - 3.40 Amps)

Lead Option
S = Slotted Lead Option
RU = Radial Lead Option

Packaging Options

10 __ = Bulk Packaging
- 2 = Tape and Reel*
*Packaged per EIA486-B
—~ \ \ \ \\
£ \ N\ \ \\\
& NN\ N
= \\
= \ \ \
\ A\ W WA N ¥
=] AVEIAY N\ \ T\
® \ N\ \ [ \\
2 NI\ W VI
E A\ W W\
Y\ WA WY
AV \AY
\
0.001
1 10 100

Fault Current (Amps)

Specifications are subject to change without notice.
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Features = Agency recognition: b ﬂ'_ ﬁ-

= Axial leaded Applications

= Fully compatible with current = Any application that requires protection
industry standards at low resistances

Weldable nickel terminals = Rechargeable battery packs
Very low internal resistance = Cellular phones

Operating currents to 7.3 Amps » Laptop computers
Available in lead-free version

BOURNS® MF-LR Series - PTC Resettable Fuses

Electrical Characteristics

/
5
V4

Q
§
N

S

1 Hour (Rq) Tripped
Ihold Itrip Initial Post-Trip Max. Time Power
Model V max. I max. Resistance Resistance To Trip Dissipation
Volts Amps Amperes Ohms Ohms | Amperes | Seconds Watts
At 23°C At 23°C At 23°C | At23°C | At23°C At 23°C
Hold Trip Min. Max. Max.
MF-LR190 15 100 1.90 3.90 0.039 0.072 0.102 9.5 5.0 1.2
MF-LR190S 15 100 1.90 3.90 0.039 0.072 0.102 9.5 5.0 1.2
MF-LR260 15 100 2.60 5.80 0.020 0.042 0.063 13.0 5.0 1.3
MF-LR260S 15 100 2.60 5.80 0.020 0.042 0.063 13.0 5.0 2.5
MF-LR380 15 100 3.80 8.30 0.013 0.026 0.037 19.0 5.0 2.5
MF-LR450 10 100 4.50 8.90 0.011 0.020 0.028 22.5 5.0 2.5
MF-LR550 10 100 5.50 10.50 0.009 0.019 0.022 27.5 5.0 2.8
MF-LR600 10 100 6.00 11.70 0.007 0.014 0.016 30.0 5.0 2.8
MF-LR730 10 100 7.3 14.1 0.006 0.012 0.015 30.0 5.0 3.3
Environmental Characteristics

Operating/Storage Temperature ...........ccccceeeneee -40°C to +85°C

Maximum Device Surface Temperature
in Tripped State 125°C

Passive Aging...... .. t70°C, 1000 hOUIS ....cvviiriiiiciiiciiceiee +10% typical resistance change

Humidity Aging.... ....+85°C, 85% R.H. 7 days ...210% typical resistance change

VIDFation ....cooouviieiiiie e MIL-STD-883C, ...ceeirieeiirieeiiiieesieee e No change

Condition A

Test Procedures And Requirements For Model MF-LR Series

Test Test Conditions Accept/Reject Criteria
Visual/MeCh. ......cccuiiiiiiiiiiiii e Verify dimensions and materials.................. Per MF physical description
Resistance ....... LoInstillair @ 23°C ..o Rmin < R < Rmax

Time to Trip ..... ....At specified current, Vmax, 23°C................. T < max. time to trip (Seconds)

Hold Current L30min.at lhold...c No trip

Trip Cycle Life .... ....Vmax, Imax, 100 cycles .........cccceerurriueeninnnn No arcing or burning
Trip ENAUrancCe..........ccoceevviiiiiniicecc e Vmax, 48 hoUrs .......ccoevviiiiieniciiic e No arcing or burning
UL File NUMDEr ..o, E 174545S

CSA File Number .... ....CA 110338

TUV File Number ..., R2057213

Thermal Derating Chart - Inold / ltrip (Amps)

Ambient Operating Temperature

Model -40°C -20°C o°C 23°C 40°C 50°C 60°C 70°C 85°C

MF-LR190 2.8/5.7 25/5.1 23/47 1.9/39 1.6/33 15/31 14/29 1.2/25 1.0/21
MF-LR190S 2.8/5.7 25/5.1 2.3/47 1.9/3.9 1.6/3.3 15/3.1 14/29 12/25 1.0/2.1
MF-LR260 3.8/85 34/76 3.1/6.9 2.6/5.8 221749 2.0/45 1.9/4.2 1.7/38 14/3.1
MF-LR260S 3.8/85 34/76 3.1/6.9 2.6/5.8 22/49 2.0/45 1.9/4.2 1.7/3.8 1.4/31
MF-LR380 55/12.0 | 49/10.7 4.4/9.6 3.8/83 33/72 3.0/6.6 2.8/6.1 25/55 21/4.6
MF-LR450 6.5/129 | 58/115 | 53/10.5 45/8.9 39/7.7 36/7.1 3.3/65 29/5.7 25/4.9
MF-LR550 8.0/153 | 71/136 | 6.2/11.8 | 55/105 4.7/9.0 4.3/8.2 4.0/76 3.6/6.9 3.0/5.7
MF-LR600 8.7/170 | 7.8/152 | 71/13.8 | 6.0/11.7 | 5.2/10.1 4.7/9.2 4.4/8.6 39/7.6 3.3/6.4
MF-LR730 106/205 | 95/183 | 86/16.6 | 7.3/141 | 6.3/12.2 | 57/11.0 5.4/10.4 47/9.1 40/7.7

Specifications are subject to change without notice.
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MF-LR Series - PTC Resettable Fuses BOURNS"®

Product Dimensions

Model A B c D F Pkg.
ode Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Style
19.9 2.1 2.9 52 06 o 55 75 39 41
MF-LR190 | 5783 | (0870) | (0193 | (0.205) | (0.024) | (0039 | (©217) | (0295 | (©158 | (@161 | S
199 22.1 4.9 52 0.6 1.0 55 75 3.9 41
MF-LR190S| 5783 | [0870) | (0193) | (0.205) | (0024 | (0039 | (0217) | (0295 | {0154 | (o161 | °
20.9 23.1 4.9 52 0.6 10 41 55 3.9 41
MF-LR260 | 55823 | (0.909) | (0193 | (0.205) | (0.024) | (0.039) | (0161 | (0217 | (©154 | (161 | S
20.9 23.1 4.9 52 0.6 1.0 41 55 3.9 41
MF-LR260S | 15823) | [0.009) | (0193) | (0.05) | (0024 | (0.039) | (©161) | (0217 | {0154 | (©161) | °
24.0 26.0 6.9 75 0.6 1.0 41 55 49 5.1
MF-LR380 | (59450 | (1024) | (0272) | (0295) | (0.024) | (0039 | (0161 | (0217 | (©193) | (201 | St
24.0 26.0 9.9 105 0.6 1.0 53 6.7 59 6.1
MF-LR450 | (59450 | (1024) | (0390) | (0414) | (0.024) | (0039 | (0209) | (0264 | (©232) | (0240 | St
35.0 37.0 6.9 75 0.6 1.0 53 6.7 49 51
MF-LRSS0 | (137g) | [457) | (0272) | ©0295) | (0024) | (0039 | (0209 | ©264) | ©193 | (201 | S
24.0 26.0 139 145 0.6 1.0 41 55 5.9 6.1
MF-LR600 | 59450 | (1024) | (0548 | (0571) | (0.024) | (0.039) | (©161) | (0217 | ©232) | (240 | S
26.0 20.1 139 14.5 0.6 10 41 55 5.9 6.1
MF-LR730 | 024y | (1146) | (0548 | (0570 | (0.024) | (0039 | (©161) | ©217) | ©232) | (0240 | St
Packaging: Bulk - 500 pcs. per bag.  Tape and Reel - Consult factory. DIMENSIONS = MM
(INCHES)
Standard Style “S” Style o % . % NOMINAL Typical Part Marking
‘ ’ T Represents total content. Layout may vary.
A A {
MANUFACTURER'S
[ [ TRADEMARK PART
- v | b 3 IDENTIFICATION
| L | | AT
l _t l i 01447
J DATE CODE — ~LOT NO.
(FIRST DIGIT = (T = TAIWAN
f«—D—»| FD» —D—= FD LAST DIGIT OF YEAR,; S = CHINA)
c c NEXT THREE DIGITS =
T I t T T T DAY OF YEAR)

Specifications are subject to change without notice.
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MF-LR Series - PTC Resettable Fuses BOURNS"®

Typical Time to Trip at 23°C How To Order
100 : MF-LR 190 S-
A ¥ Multifuse® Product
{ \\\ Designator 4|
= N\ ANAN Series
3 \ \ \ LR = Axial Leaded “Strap” Component
s 10 — N Hold Current, |
3 eSS \:\\\\\\ MF-LR730 190-730 (1.96 Kmps - 7.30 Amps)
E_’ N NCSOSLS, | Lead Option
= N NN N ME-LRGQO S = Slotted Lead Option
e 1 N \ \\\ MF-LR550 Packaging Options
+ S~ ~ -__ =Bulk Packaging
GE) = ‘\\ N I\l\//ll’;-tigg(()) -2 = Tape and Reel*
= AN AN - 11T *Packaged per EIA 486-B
NN
N\ Y MrLR260
MF-LR190
.01
1 10 100
Fault Current (Amps)

MF-LR SERIES, REV. H, 01/02

Specifications are subject to change without notice.
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NEW!

NEW!

BOURNS®

Electrical Characteristics

Features Applications
= Axial leaded = Any appliqation that requires protection
= Fully compatible with current at low resistances

industry standards = Rechargeable battery packs; designed for

NiMH and Li-lon chemical characteristics
m Cellular phones
= Laptop computers

= Weldable nickel terminals

= Very low internal resistance
= Low switching temperature
= 100% lead-free

MF-VS Series - PTC Resettable Fuses

1 Hour (Rq) Tripped
lhold ltrip Initial Post-Trip Max. Time Power
Model V max. I max. Resistance Resistance To Trip Dissipation
Volts Amps Amperes Ohms Ohms | Amperes | Seconds Watts
At 23°C At 23°C At 23°C | At23°C | At23°C At 23°C
Hold Trip Min. Max. Typ. Max.
MF-VS170 16 100 1.7 3.4 0.030 | 0.052 0.040 0.105 8.5 3.0 1.4
MF-VS210 16 100 2.1 4.7 0.018 | 0.030 0.022 0.060 10.0 5.0 15
MF-VS240 16 100 2.4 5.9 0.014 | 0.026 0.020 0.052 12.0 6.0 1.9
Environmental Characteristics
Operating/Storage Temperature ...........c.ccceeeeenee -40°C to +85°C
Maximum Device Surface Temperature
in Tripped State .......cccoooeviviiiiiiieeeee e, 125°C
Passive Aging......... ...+60°C, 1000 hOUIS ...cccvvvieiiiiiceiee e +10% typical resistance change
Humidity Aging.... ...+60°C, 85% R.H.1000 hours +10% typical resistance change
Thermal SNOCK .........ccoeeiiiiiiiiiice e MIL-STD-202F, Method 107G ...........ccueee... +5% typical resistance change
+85°C to -40°C, 10 times
VIBration ..o MIL-STD-883C, ...ccceerireaiieriieiiienieenieeninns No change
Condition A
Test Procedures And Requirements For Model MF-VS Series
Test Test Conditions Accept/Reject Criteria
Visual/MecCh. ......ccccooiiiiiiii e Verify dimensions and materials.................. Per MF physical description
RESISTANCE ...t In still air @ 23°C ....ovvveveeeieieee. ....Rmin £ R < Rmax
TIME 10 THP oo At specified current, Vmax, 23°C ... ....T £ max. time to trip (seconds)
Hold CUIrent ........cccociiiiiiiieiii e 30 min. at lhold............cccceenenee. ....No trip
Trip Cycle Life ..o Vmax, Imax, 100 cycles ...No arcing or burning
Trip ENAUranCe........coovvviiiiiiiiiee e Vmax, 48 hOUIS ......ccceeeiieiiiiie e No arcing or burning
UL File NUMDEr ..o E 174545S
CSA File NUMDEr ..o CA 110338
TUV File NUMDBET ..o R2057213
Thermal Derating Chart - Ihg|d (Amps)
Ambient Operating Temperature
Model -40°C -20°C 0°C 23°C 40°C 50°C 60°C 70°C 85°C
MF-VS170 3.2 2.7 2.2 1.7 1.3 1.1 0.8 0.6 0.1
MF-VS210 4.1 3.5 2.9 2.1 1.6 1.3 1.0 0.7 0.1
MF-VS240 4.2 3.6 3.0 2.4 1.9 1.5 1.2 0.8 0.1

“ltrip is approximately two times Ipqq,
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Additional Features
= Patents pending

MF-VS Series - PTC Resettable Fuses BOURNS®

Product Dimensions

Model A B c D F Pkg.
Min. Max. Min. Max. Min Max. Min Max. Min. Max. Style
16.0 18.0 4.9 55 06 0.9 2.1 5.8 3.9 4.1
MF-VS170 | (9630) | (©.709) | {0.193) | (0.217) | (0.024) | {0.035) | (0.161) | (0.228) | {0.154) | {0.161) | St&
16.0 18.0 4.9 55 06 0.9 41 5.8 3.9 41
MF-VS170S | (9630) | (©.709) | {0.193) | (0.217) | (0.024) | {0.035) | (0.161) | (0.228) | {0.154) | {0.161) | S
20.9 23.1 4.9 55 0.6 0.9 41 5.8 3.9 41
MF-VS210 | (5823) | (0909) | {0.193) | (0.217) | (0.024) | {0.035) | (0.161) | (0.228) | {0.154) | {o.161) | S
24.0 26.5 4.9 55 0.6 0.9 5.0 7.1 3.9 41
MF-VS210L | (0945) | (1.043) | (0193 | (0.217) | (0.024) | {0.035 | (0.197) | (0.280) | {©.154) | (0161 | S
20.9 23.1 4.9 55 0.6 0.9 4.1 5.8 3.9 4.1
MF-VS210S | (5823) | [0.009) | {0.193) | (0.217) | (0.024) | {0035 | (©.161) | (©.228) | {0154) | (0161 | °
24.0 26.2 4.9 55 06 0.9 4.1 5.8 3.9 4.1
] )
NEWI|MF-VS240 | 5o45) | (031 | (0.193) | (0.217) | (0.024) | (0.035 | {0.161) | (0.228) | {0.154) | {0161 | S
24.0 26.2 4.9 55 06 0.9 41 5.8 3.9 41
] !
NEW!|MF-VS240S | 5945 | (1.031) | (0.193) | (0.217) | (0.024) | (0.035) | (0.161) | (0.228) | {0.154) | (161 | S
Packaging: Bulk - 500 pcs. per bag. Tape and Reel - Consult factory. DIMENSIONS = _MM
Leads: 1/4 Hardened Nickel 0.125mm (.005”) nom. (INCHES)

NOTE: All “S” style models available with 1 or 2 slots. The dimensions and shape of the leads can be modified to suit the
battery pack design. All models are available without insulation wrapping.

Standard Style "S" Styl 05,40 — . .
y e SHIT Co20) X {as7y NOMINAL Typical Part Marking
A A | Represents total content. Layout may vary.
‘ MANUFACTURER'S

{ T ! R TRADEMARK PART

B B i] A B IDENTIFICATION

‘ ¢ _t VS240

20185~
J J L DATE CODE ~LOT NO.
~—b ~—Db— ~—0b b (FIRST DIGIT = (S =CHINA)
¢ [ LAST DIGIT OF YEAR;
T | T 1 NEXT THREE DIGITS =
I i DAY OF YEAR)
How To Order Typical Time to Trip at 23°C
MF-VS 240 — _ _ _ 100 —
Multifuse® Product t y
Designator —, MF-VS210 \
Series 10 \
VS = Axial Leaded “Strap”
Component ™
2 AN

Hold Current, Iy 5 N N MF-VS240

170-240 (1.7 Amps - 2.4 Amps) 2 1 MF-VS170 __N_
Lead Option 2 N

S = Slotted Lead Option (one side) 2

SS = Slotted Lead Option (two sides) <c—>' N
Longer Lead Option = 01

L = Longer Leads S a
. ) = N

Insulating Option

U = Non-Insulated Option 0.01 ™~
Packaging Options

- 0 = Bulk Packaging

- 2 = Tape and Reel* (Consult factory)
*Packaged per EIA 486-B 0.001 1 10 100

Fault Current (Amps)

MF-VS SERIES, REV. H, 02/02
Specifications are subject to change without notice.
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Features
= 3.6mm narrow design axial strap

» Fully compatible with current
industry standards

= Weldable nickel terminals

= Very low internal resistance
= Low switching temperature
= 100% lead-free

MF-VSN Series - PTC Resettable Fuses

Applications

= Any application that requires protection
at low resistances

m Rechargeable battery packs; designed for
NiMH and Li-lon chemical characteristics

m Cellular phones
= Laptop computers

BOURNS®

Electrical Characteristics

1 Hour (Rq) Tripped
Ihold ltrip Initial Post-Trip Max. Time _Power
Model V max. I max. Resistance Resistance To Trip Dissipation
Volts Amps Amperes Ohms Ohms |[Amperes |Seconds Watts
At 23°C At 23°C At 23°C | At23°C | At23°C At 23°C
Hold Trip Min. Max. Typ. Max.
MF-VS170N 12 100 1.7 3.4 0.030 | 0.052 0.040 0.105 8.5 3.0 1.4
MF-VS175NL| 12 100 1.75 3.5 0.029 0.051 0.038 0.102 8.75 3.0 1.4
MF-VS210N 12 100 21 4.7 0.018 0.030 0.024 0.060 10.0 5.0 15
Environmental Characteristics
Operating/Storage Temperature ...........ccccceeeneee -40°C to +85°C
Maximum Device Surface Temperature
in Tripped State .........ccceviiieiiiieeereee e 125°C
Passive Aging......... ...+60°C, 1000 hOUurS .....cccceeriiirieiiiirienieene +10% typical resistance change
Humidity Aging ...+60°C, 85% R.H.1000 hours ....£10% typical resistance change
Thermal Shock MIL-STD-202F, Method 107G ..........cccuee... +5% typical resistance change
+85°C to -40°C, 10 times
VIDIation .....cooeeiiiiiiieiee e MIL-STD-883C, ...coevveeieiiieeiiieeenieee e No change
Condition A

Test Procedures And Requirements For Model MF-VSN Series

Test Test Conditions Accept/Reject Criteria

Visual/Mech. .......cccooiiiiiiiiii Verify dimensions and materials.................. Per MF physical description
RESISTANCE ... In still air @ 23°C ....Rmin £ R < Rmax

TIME 10 THP eeeeeeiieeiiiee e At specified current, Vmax, 23°C ....T < max. time to trip (seconds)
Hold CUITENt ...ooiiiiiiiicc e 30 min. at lhold.........c.cccceevveenen. ...No trip

Trip Cycle Life ..ueeeiiieeieeeeeee e Vmax, Imax, 100 cycles :...No arcing or burning
Trip ENAUrancCe..........cocoveiviiiiiiieiicnc e Vmax, 48 hoUurs ......c.cceeviiiiiiniiciic e No arcing or burning
UL File NUMDEr ..o E 174545S

CSA File Number ... CA 110338

TUV File NUMDET ....ooviiiiiiiiiicieeecc e R2057213

Thermal Derating Chart - Ing|d (AmMps)

Ambient Operating Temperature
Model o'C 23°C 60°C 85°C
MF-VS170N 2.2 1.7 0.8 0.1
MF-VS175NL 2.25 1.75 0.85 0.1
MF-VS210N 2.9 2.1 1.0 0.1

Itrip is approximately two times Iho|d-
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Additional Features
= Patents pending

MF-VSN Series - PTC Resettable Fuses BOURNS"®

Product Dimensions

Model : A . B . C . D : F Pkg.

Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Style
MEVSITON | 2 | 0w | 0147 | 015 | 0.2 | 0035 | ©1sT | ©oes | ooed | ooz | S
MEVSITINL| Z | B | oaa | oash | 00es | 0035 | ooi0 | 0307 | iooed | oaom | O
mEvs21N | B | 2 | e | Basa | 62 | 0035 | ©1sT | ©oes | oosy | oaom | S

Packaging: Bulk - 500 pcs. per bag. Tape and Reel - Consult factory. DIMENSIONS = MM
Leads: 1/4 Hardened Nickel 0.125mm (.005”) nom. (INCHES)

NOTE: All “S” style models available with 1 or 2 slots. The dimensions and shape of the leads can be modified to suit the
battery pack design. All models are available without insulation wrapping.

nan 05 . 40
Standard Style S" Style SLIT 7020y X (157) NOMINALT Typical Part Marking
A A ‘ Represents total content. Layout may vary.
? ¢ ‘ MANUFACTURER'S
! T ! ] E TRADEMARK PR
B IDENTIFICATION
# ¢ VS210N
20185~
e | D—s] [— D DATE CODE ~ ~LOT NO.
(FIRSTDIGIT = (S = CHINA)
[ ic LAST DIGIT OF YEAR;
L 1 L 1 NEXT THREE DIGITS =
f DAY OF YEAR)
How To Order Typical Time to Trip at 23°C
MF-VS 210 N _ _ _ _
100 {
Multifuse®
Product \
Designator \
Series 10
VS =Axial Leaded “Strap” — ~
(2] X,
Component -g ANN
Hold Current, Ino1q ] N N
170-210 (1.70 - 2.10 Amps) % 1 ME-VS170N §\ - MF-VS210N
Narrow Device Option ~ N
N = Narrow (3.6mm) 2 \\
. + N
Lead Option e g N
S = Slotted Lead Option (one side) ° 1 ~
SS = Slotted Lead Option (two sides) 1= N
= AN -
Longer Lead Option —MM8M8m = \\MF VS175NL
L = Longer Leads " ( N
Insulating Option 0.0
U = Non-Insulated Option
Packaging Option
-0 = Bulk Packaging 0.001
-2 = Tape and Reel* (Consult factory) ) 1 10 100
*Packaged per EIA 486-B Fault Current (Amps)

MF-VSN SERIES, REV. A, 02/02

Specifications are subject to change without notice.
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Features
= Industry’s lowest internal resistance = 100% lead-free
= Switches at optimum temperature

= Axial leaded, with flexible design options
available

= Fully compatible with current
industry standards

= Weldable nickel terminals

BOURNS® MF-SVS Series - PTC Resettable Fuses

Electrical Characteristics

Ihold leri Initial 1PH°“rT(Rl) Max. Time T;ipped
o rlp - ost-Trip - ower
v I Resistance Resistance To Trip Dissipation
Model max. max.
Volts Amps Amperes Ohms Ohms | Amperes | Seconds Watts
at 23°C at 23°C at 23°C at 23°C at 23°C at 23°C
Hold Trip Min. Max. Typ. Max.
MF-SVS170 10 100 1.7 4.1 0.018 0.032 0.023 0.064 8.5 5.0 2.1
MF-SVS175 10 100 1.75 4.2 0.017 0.030 0.022 0.060 8.5 5.0 2.1
MF-SVS210 10 100 2.1 5.0 0.010 0.020 0.016 0.040 10.5 5.0 2.4
MF-SVS230 10 100 2.3 5.2 0.010 0.018 0.014 0.036 12.5 5.0 2.6
Environmental Characteristics
Operating/Storage Temperature ..........cc..ccceeeueee -40°C to +85°C
Maximum Device Surface Temperature
in Tripped State 125°C
Passive Aging..... ...+60°C, 1000 hOUIS ...coovvieeiiiieeeiiee e +10% typical resistance change

Humidity Aging... ...+60°C, 85% R.H. 1000 hours. .+10% typical resistance change
Thermal ShOCK ........ccccuvviiiiieiiie e MIL-STD-202F, Method 107G, .................... +5% typical resistance change
+85°C to -40°C, 10 times
ViIBration ......ovveeeiiii e MIL-STD-883C, ...oeveervveveriiieeiiieeesieneeeeeeens No change
Condition A

Test Procedures And Requirements For Model MF-SVS Series

Test Test Conditions Accept/Reject Criteria
Visual/MeCh. ......cccoiiiiiiiiiieee e Verify dimensions and materials.................. Per MF physical description
Resistance ...... .JInstillair @ 23°C ...coooveeeee ....Rmin <R < Rmax

Time to Trip .... ...At specified current, Vmax, 23°C ....T < max. time to trip (seconds)
Hold CUIrent ......coocvveeiiieeeee e 30 min. at Ihold.......coeevieieiiee e No trip

Trip Cycle Life ..o Vmax, Imax, 100 cycles .........ccocveeriineennns No arcing or burning

TrHP ENAUIANCE......vveeiviee e Vmax, 48 hOUIS .....ccceevveveiiiie e No arcing or burning

UL File Number .......c.cccooviiiiieee E 174545S

CSA File NUMDET ....ccoeiiiiieiiiiiiicc e CA 110338

TUV File NUMDET ... R2057213

Thermal Derating Chart - Ing|d (AMps)

Ambient Operating Temperature
Model oc 23C 60°C 80°C
MF-SVS170 3.6 1.7 1.3 0.8
MF-SVS175 3.65 1.75 1.35 0.8
MF-SVS210 4.3 2.1 1.5 0.8
MF-SVS230 4.4 2.3 1.65 0.8

ltrip is approximately two times Iho|g-

Specifications are subject to change without notice.
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Applications

= Any battery pack application that requires protection with the lowest possible resistance:
- Rechargeable battery packs; designed for NiMH and Li-lon chemical characteristics

- Cellular / cordless phone rechargeable battery packs
- Laptop computer battery packs

MF-SVS Series - PTC Resettable Fuses BOURNS®

Product Dimensions

Model A B C D F
ode Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.
MF-SVS170 16.0 18.0 4.9 5.5 0.6 0.9 4.1 5.8 3.9 4.1
(0.630) (0.709) (0.193) (0.216) (0.024) (0.035) (0.161) (0.228) (0.154) (0.161)
22.0 24.0 3.6 3.9 0.6 0.9 4.1 5.8 24 2.6
MF-SVS170N (0.866) (0.945) (0.142) (0.153) (0.024) (0.035) (0.161) (0.228) (0.094) (0.102)
MF-SVS175 16.0 18.0 4.9 5.5 0.6 0.9 4.1 5.8 3.9 4.1
(0.630) (0.709) (0.193) (0.216) (0.024) (0.035) (0.161) (0.228) (0.154) (0.161)
22.0 24.0 3.6 3.9 0.6 0.9 4.1 5.8 24 2.6
MF-SVS175N (0.866) (0.945) (0.142) (0.153) (0.024) (0.035) (0.161) (0.228) (0.094) (0.102)
26.0 28.0 3.6 3.9 0.6 0.9 6.1 7.8 2.4 2.6
MF-SVS175NL (1.024) (1.102) (0.142) (0.153) (0.024) (0.035) (0.240) (0.307) (0.094) (0.102)
ME-SVS210 20.9 23.1 4.9 5.5 0.6 0.9 4.1 5.8 3.9 4.1
(0.823) (0.909) (0.193) (0.216) (0.024) (0.035) (0.161) (0.228) (0.154) (0.161)
30.0 32.0 3.6 3.9 0.6 0.9 4.1 5.8 2.4 2.6
MF-SVS210N (1.181) (1.260) (0.142) (0.153) (0.024) (0.035) (0.161) (0.228) (0.094) (0.102)
ME-SVS230 20.9 23.1 4.9 5.5 0.6 0.9 4.1 5.8 3.9 4.1
(0.823) (0.909) (0.193) (0.216) (0.024) (0.035) (0.161) (0.228) (0.154) (0.161)
30.0 32.0 3.6 3.9 0.6 0.9 4.1 5.8 2.4 2.6
MF-SVS230N (1.181) (1.260) (0.142) (0.153) (0.024) (0.035) (0.161) (0.228) (0.094) (0.102)
Packaging: Bulk - 500 pcs. per bag. Tape and Reel - Consult factory. DIMENSIONS =
Leads: 1/4 Hardened Nickel 0.125mm (.005”) nom. (INCHES)
NOTE: All “S” style models available with 1 or 2 slots. The dimensions and shape of the leads can be modified to suit the battery pack design.
All models are available without insulation wrapping.
Standard Style "S" Style 05 4.0
10 maoius SLIT LO_Z(J)XW NOMINAL
‘ (040) ‘ ‘
| ’ 1/ I |
f E :]T f g :]T
B F B F
i —+ i —t
o] o o o
rC rC
- F -
'SS" Style SLIT (-3—250))(% NOMINAL —|
| A |
| Ll
KX ‘
B F
{ i A
o] o]
rC

Specifications are subject to change without notice.
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MF-SVS Series - PTC Resettable Fuses BOURNS®

Typical Time to Trip at 23°C How To Order
MF-SVS 210 _ _ _ __ -__
100
Multifuse® J
Product
Designator

Series
SVS = Axial Leaded
“Strap” Component

_ { : Hold Current, Ihold

10 MF-SVS210 N\ |=V|F SVS230 170-230 (1.70 - 2.30 Amps)

Narrow Device Option
N = Narrow (3.6mm)

A\ N Lead Option ———————————————
S = Slotted Lead Option (one side)
SS = Slotted Lead Option (two sides)

pr
/i
Y X
L

— Longer Lead Option

_8 L = Longer Leads

c 1 ALY Insulating Option

o N NN\ U = Non-Insulated Option

8 \Q\ N\ \\ Packaging Opti

N ackaging Option

(\/)/ ANNENA\N -0 = Bulk Packaging

a \\ \\\ -2 = Tape and Reel* (Consult factory)

E N \\ *Packaged per EIA 486-B

2 \\\

o 01 N Typical Part Marki

= AAN ypical Par arking

= \\k Represents total content. Layout may vary.

\ SVS MANUFACTURER'S PART
MF-SVS170 -Ry-MF-SVS175 TRAGEVERK g
\_ svs210”
0.01 520188\
DATE CODE— LOT NO.
(FIRST DIGIT = (S=CHINA)
LAST DIGIT OF YEAR;
NEXT THREE DIGITS = DAY OF YEAR)
0.001
1 10 100

Fault Current (Amps)

MF-SVS, REV. A, 02/02
Specifications are subject to change without notice.
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BOURNS®

Electrical Characteristics

Features

= Low internal resistance
= Patents pending
= Weldable nickel terminals

= Agency recognition: “ ﬂl

= Fast tripping resettable circuit protection

Applications

m AAA size battery cells

L

MF-AAA Series - PTC Resettable Fuses

One Hour Nominal
Ih Typical Initial Post-Trip Maximum Tripped
Rated Current Trip Limit Resistance Resistance Time Power
Current Values Standard Trip To Trip | Dissipation
V max. | | max. Amps Amps Amps Amps Ohms Ohms
Model Volts | Amps |_at23°C at 0°C at 23°C at 60°C at 23°C at 23°C Seconds |  Watts
Hold Hold | Trip | Hold | Trip | Hold | Trip Min. R1 Max. Max. at23°c at2sc
MF-AAA170 15 50 1.7 2.0 4.2 1.7 | 37 13 2.5 0.050 0.072 0.120 5@ 8.5A 1.3
MF-AAA210 15 50 2.1 2.3 5.4 21 | 45 15 3.4 0.036 0.048 0.086 5@ 10.5A 1.3
Environmental Characteristics
Operating/Storage Temperature ............ccocceeue.. -40°C to +85°C
Maximum Device Surface Temperature
in Tripped State .........ccccvviiieiiiiieeieeeeeee s 125°C
Passive Aging ...+85°C, 1000 hOurS .....ccevvieeriieiiecnic e +5% typical resistance change
HUmidity AQING.....ccveeiiiieiiie e +85°C, 85% R.H. 7 days ......cccccoevvrnueeennnns +5% typical resistance change
Thermal ShOCK ........cccovviiiieeiiie e +85°C t0 -40°C, 20 tiMeS.......cccvvvveeereeernnns +10% typical resistance change
Solvent Resistance ...MIL-STD-202, Method 215 .. ...No change
VIDration .....veeeeieeiciieeee e MIL-STD-883C, Method A ..........cccvvvveeennn. No change
Condition A
Test Procedures And Requirements For Model MF-AAA Series
Test Test Conditions Accept/Reject Criteria
Visual/MECh. .....ccocveiiiieeiie e Verify dimensions and materials.................. Per MF physical description
Resistance ..... ..Instillair @ 23°C .................. ...Rmin £ R £ Rmax
Time to Trip ... Vmax, 23°C ........ ...T < max. time to trip (seconds)
Hold Current .... ...30 min. at lhold................ ...No trip
Trip Cycle Life .. ...Vmax, Imax, 100 cycles .. ...No arcing or burning
Trp ENAUIANCEe.......oooviiiieiiiie e Vmax, 48 NOUIS .......ceevviiiiiiiieiiiee e No arcing or burning
UL File Number ... ...E 174545S
CSA File Number . ...CA 110338
TUV File NUMDET ...oooiiiiiiiiiiiiceceeeee R2057213
Thermal Derating Chart - Iho|d (AMps)
Ambient Operating Temperature
Model -40°C -20°C oc 23°C 40°C 50°C 60°C 70°C 85'C
MFE-AAA170 2.45 221 2.00 1.70 1.56 1.44 1.30 1.19 1.08
MF-AAA210 2.03 2.20 2.30 2.10 1.90 1.71 1.50 1.37 1.29

*lirip is approximately two times Ipg|q.

NOTE: Model MF-AAA is agency approved for 10V.

MF-AAA, REV. E, 12/00

Specifications are subject to change without notice.
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MF-AAA Series - PTC Resettable Fuses

BOURNS"®

Product Dimensions

Model A B C D E F G H K L

ME-AAALTO 16.8 +0.3 9.8+0.1 50+02 | 50+02 | 1L.OMAX. | 500+03 | 9OMAX. | 15+.05 | 45+02 | 6.0+05
(661 + .012) | (.386 +.004) | (.197 +.008) | (.197 + .008) | (.039 MAX.)| (.197 + .012)|(.035 MAX.) | (.006 % .002) | (.177 + .008) | (.236 + .020)

ME-AAA21O 16.8 +0.3 9.8+0.2 50+02 | 50+02 | 1L.OMAX. | 500+03 | 9OMAX. | 15+.05 | 45+02 | 50+05
(661 +.012) | (.386 +.012) | (.197 +.008) | (.197 + .008) | (.039 MAX.)| (.197 + .012)|(.035 MAX.) | (.006 % .002) | (.177 + .008)|(.197 + .020)

4

o

¢
!
4

Typical Time to Trip at 23°C

Time to Trip (Seconds)

69

100

10

0.1

A
T NOTE: INSULATED MATERIAL
ON BOTH SIDES.
D
c— s
MF-AAA210
MF-AAA170 N
~—
NN
10 100

Fault Current (Amps)

M
DIMENSIONS =iy

Typical Part Marking
Represents total content. Layout may vary.

PART
IDENTIFICATION

MANUFACTURER'S
TRADEMARK

DATE CODE -
YEAR & WEEK
(WEEK A OF 2000 = 0A; WEEK 27 OF 2000 = A0)

How to Order

MF - AAA 170 - 2
Multifuse® Product
Designator
Series
AAA = Battery Cap Component
Hold Current, Ig1q
170 or 210 (1.7 Amps, 2.1 Amps)

Packaging
Packaged per EIA 481-1
-2= Tape and Reel

Specifications are subject to change without notice.



Features

= Custom designs to meet appropriate
applications

= Compatible with current industry

standards

= Overcurrent and overtemperature

protection
= Standard and low-temperature material

m Patents pending

Applications
= Lithium cells

Battery cells
Powered toys
= Motors

BOURNS® MF-D Series - PTC Resettable Fuses

Multifuse® Products offers a PTC resettable fuse in a disk,
square or rectangular configuration for overcurrent protection in
various custom applications. These products are specific to
customer’s design requirements and are designed by Bourns
to meet customer requirements. Some typical specification

Typical Electrical Characteristics

information is listed below. However, all disk products are
subject to the end customer verification of the product in the
application. For ordering information, contact your nearest
Bourns representative.

lhold Initial . .
Resistance Max. Time to Trip
Model V max. | max. Amperes Ohms Amperes Seconds
Volts Amps at 23°C at 23°C at 23°C at 23°C
Hold Min. Max.
MF-D* 15 10 2.5 0.015 0.032 5 80
MF-D* 15 20 3.5 0.015 0.032 10 10
MFE-D* 15 40 55 0.14 0.30 10 5
MF-D* 15 50 12.2 0.007 0.017 15 15
*For ordering information, contact your nearest Bourns representative.
Product Dimensions A
B C— |=—
Model A B C
14.4 6.3 0.36
MF-D (0.567) (0.248) (0.014) Max-
16.4 10 0.36
MF-D 0.646) (0.392) (0.014) Max-
16.08 9 0.36 M
MF-D (0.633) (0.354) (0.014) M3,
24 0.36
MF-D (0.945) - (0.014) Max. 1
NOTES: DIMENSIONS = —MM
1. Devices are 100% resistance tested. (INCHES) L
2. Foil materials are Nickel-coated Copper. TOLERANCE = + 995 TvpicaL
(.002)

3. Alternative electrical and mechanical parameters are possible.

Please contact your local Bourns sales office or representative

for details.
4. Operating and storage temperatures: -40 to +85°C.
5. All specifications are at 23°C unless otherwise stated.

Specifications are subject to change without notice.

MF-D, REV. D, 12/00
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MF-R, MF-RX, MF-R/90 & MF-R/250 Series Tape and Reel Specifications BOURNS®

Devices taped using EIA468-B/IEC286-2 standards. See table below and Figures 1 and 2 for details.

IEC EIA Dimensions
Dimension Description Mark Mark Dimensions Tolerance

. . 18 0.5/+1.0
Carrier tape width W w 709 0.02/+.039)
Hold down tape width w4 (_137) min.
Hold down tape WO No protrusion
Top distance between tape edges W2 W6 (1—318) max.
Sprocket hole position w1 w5 (.3—?54) %
Sprocket hole diameter DO DO (1;457) %
Abscissa to plane (straight lead) H H —(.1782‘3) &A18) f iiOS)

- - 16 +0.5
Abscissa to plane (kinked lead) HO HO 63 &oo)
Abscissa to top H1 H1 (1%628) max.
Overall width w/lead protrusion C1 % max.
Overall width w/o lead protrusion Cc2 (1%‘753) max.
Lead protrusion 11 L1 (33%) max.
Protrusion of cutout L L ( 2313) max.
Protrusion beyond hold tape 12 12 Not specified

] 127 +0.3

Sprocket hole pitch PO PO 05 (=012)
Pitch tolerance 20 seconds + 1 second
Device pitch: MF-R010 — MF-R160 & MF-R/90 S8
Device pitch: MF-R185 — MF-R400 ooy
Device pitch: MF-RX110 — MF-RX160 S8
Device pitch: MF-RX185 — MF-RX375 o
Device pitch: MF-R012/250 oy
Tape thickness t t % max.
Tape thickness with splice t1 % max.
Splice sprocket hole alignment 0 (;8'132)
Body lateral deviation Ah Ah 0 ﬁfg)
Body tape plane deviation Ap Ap 0 (; (1,'531)
Lead seating plane deviation AP1 P1 0 %

. 5.08 +0.8
Lead spacing F 02 (035)
Reel width w w (2%%5) max.
Reel diameter d a (1?1_??7) max.
Space between flanges less device % (fT‘gg)

DIMENSIONS = — MM
(INCHES)

Specifications are subject to change without notice.
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MF-R, MF-RX, MF-R/90 & MF-R/250 Series Tape and Reel Specifications BOTURNS®

IEC EIA Dimensions
Dimension Description Mark Mark Dimensions Tolerance
Space between flanges less device % (ﬁég)
Arbor hole diameter f c (1_%24) %
Core diameter h n (3?55) max.
56 372 312
Box (2.2) (146) (14.6) max.
Consecutive missing places 3 maximum
Empty places per reel Not specified
DIMENSIONS = — MM
. . (INCHES)
Taped Component Dimensions
Ah Jr l--Ah
‘ ‘
\
\[[ I ‘ H
| I - H
B J
L M - ’
User direction of feed —
Cross section A - B
; t
Figure 1
Reel Dimensions
Upper side
Tape
(] N User p \
g direction _ _
of ‘
N 1 feed Lower side
[+ h
f—— W —
Figure 2

72 Specifications are subject to change without notice.



MF-SM, MF-SM/33 & MF-SM/250 Series Tape and Reel Specifications

MF-SM030, 050, 075, 100, 125, 260;

MF-SM-100/33,

BOURNS®

MF-SM150, 200, 250;

MF-SM-150/33, 185/33; MF-SM013/250

Tape Dimensions per EIA-481-2 per EIA 481-2
16.0£0.3 16.0£0.3
W {0630+ 0.012) {0630+ 0.012)
p 4001 4001
0 (0.157 + 0.004) (0.157 £ 0.004)
P __80+01 _120£01
1 (0.315 + 0.004) (0.472 £ 0.004)
P 2001 2001
2 (0.079 £ 0.004) (0.079 £ 0.004)
A 57+0.1 69+0.1
0 (0.224 £ 0.004) (0.272 £ 0.004)
B _81£01 __ 9601
0 (0.319 + 0.004) (0.378 £ 0.004)
121 121
By max. (0.476) {0.476)
D 1.5+0.1/-0.0 1.5 +0.1/-0.0
0 {0.059 + 0.004/-0) (0.059 + 0.004/-0)
E 75041 7500
(0.295 + 0.004) (0.295 + 0.004)
E 1.75£0.1 1.75£01
1 (0.069 £ 0.004) {0.069 £ 0.004)
; 14.25 14.25
Eo min. (0.561) (0561)
0.6 06
T max. (0.024) (0.022)
01 0.1
Tq max. {0.008) (0.004)
K 3401 3.4+01%
0 (0.134 £ 0.004) (0.134 £ 0.004)*
: 390 390
Leader min. (15.35) (15.35)

. . 160 160
Trailer min. 630 630)
Reel Dimensions

360 360
A max. 417 @1
. 50 50
N min. (1.97) (1.97)
W 164+ 2.0/ 0.0 164+ 2.0/ -0.0
1 (0.646 + 0.079/-0) (0.646 + 0.079/-0)
224 224
Wy max. (0.882) (0.882)
* : — _ 38%01
Model MF-SM013/250 {0150 £0.009)
uniT = — MM
(INCHES)
Po
D Po—s|
=T ~Po~ 27 Bl =+ W,(MEASURED

COVER
TAPE
I
B1
Ko
~—Tq

Specifications are subject to change without notice.
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MF-MSMD, MF-USMD & MF-ESMD Series Tape and Reel Specs BOURNS®

MF-MSMD Series

MF-USMD Series

MF-ESMD Series

Tape Dimensions per EIA-481-1 per EIA 481-1 per EIA 481-2
12.0+0.30 8.0 +0.30 24003
w (0.472+0.012) (0.315+0.012) (0.9450.012)
P 4.0+0.10 4.0+0.10 4001
0 (0.157 +0.004) (0.157 +0.004) (0.157 +0.004)
P 8.0%0.10 4.0+0.10 8.0+0.1
1 (0.315 + 0.004) (0.157 + 0.004) (0.315  0.004)
P 2.0£0.05 2.0+0.05 2001
2 (0.079 +0.002) (0.079 £ 0.002) (0.079 + 0.004)
Ao 3664015 MF-uszM;Jﬁoi)%%o,ozo: MF-USN;D;);E,ESBS,WS,HO: 565401
0.144 £ 0.006 == e 0.222 +0.004
¢ ) (0.109 £ 0.004) (0.115 + 0.006) ( )
MF-USMD005,010,020:  MF-USMD035,050,075,110:
4,984 0.1 010, 050,075,
Bo © 132 : g 034) 35201 3.5620.1 (0141é36+i006(1)4)
R (0.138 £ 0.004) (0.140 £ 0.004) REER
5.9 4.35 20.1
B1 max. ©.232) 017D (0.791)
D 1.5 +0.10/-0.00 150 +0.1/-0.0 1.5 +0.1/-0.0
0 (0.059 + 0.004/-0) (0.059 + 0.004/-0) (0.059 + 0.004/-0)
F 5.5+0.05 35+0.05 11.5£0.10
(0.217 £ 0.002) (0.138  0.002) (0.453 £ 0.004)
E 1.75+£0.10 1.75+0.10 1.75+0.10
1 (0.069 + 0.004) (0.069 £ 0.004) (0.069 + 0.004)
E. mi 10.25 6.25 22.25
2 min. (0.408) (0.246) (0.876)
0.6 0.6 06
T max. (0.024) (0.024) (0.024)
_01 0.1 01
Tq max. (0.004) (0.004) (0.004)
MF-USMD005,010,020:  MF-USMD035,050,075,110:
Ko (00623% 1,07 £0.10 0.75 £ 0.10 mg'f;—m
SRR (0.042 £ 0.004) (0.030 £ 0.004) SeeET
) 390 390 390
Leader min. (15.35) (15.35) (15.35)

. . 160 160 160
Trailer min. 6.30) (6.30) (6.30)
Reel Dimensions
A _185 185 360

max. (7.28) (7.28) (14.17)
. 50 50 60
N min. (1.97) (1.97) (2.36)
W 12.4 +2.0/-0.0 _84+15-00 24.4+2.0/-0.0
1 (0.488 +0.079/-0.0) (0.331 +0.059/-0) (0.961 + 0.079/-0)
184 _144 30.4
Wy max. 0.729) (0.567) (1.20)
Py uniT = —MM
T b b . (INCHES)
uhe ~Po] 27 1 b+ Wo(MEASURED
1 MM  ATHUB)
COVER +
TAPE F
— T i =
2 : | ot
=] N(HUBDIA.)
B2 w
I CP CP $ |
: N : N 5
| |- | - 0 B U [
Wy (MEASURED
L ~ W
Ko 1 ‘ AT HUB)
~f=T1 ~—A0—=
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MF-S, MF-LS, MF-LR and MF-VS Series Tape and Reel Specifications BO‘U‘RNS®

Taped Component Dimensions

48003
{190 012)
| 12.0£0.1
(472 % 004)
1.0+0.1/-0 | 4001 Y.
(039 +.0047-0) "\ ‘ | (157 + 004) ﬂ k_ %
Y —
$$?$$#$$#¢$ﬁ¢ o
DIA. |
5,56+ 0.10 | |
{219+ 004) P ~
\J_/ L/

IUS

—r
8.0%0.2 )
(:315 £ .008)
S

Q PASTEBOARD

HOLD

(157 = 008)| ‘
R i S T S i e e B
\ PASTEBOARD ]

Reel Dimensions

Specifications are subject to change without notice.
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MF-AAA Series Tape and Reel Specifications

Taped Component Dimensions

10.0+0.1

'S

f——
11T

e 04 o 160£0.1 40+0.1
('-\Sl)i\i) 1.5+0.1 (.630 % .004) 20+01 (157 +.004)
. (.060 +.004) (.079 £.004)
(-700 £ .004)
MAX.

iy R e s e il o
N |
( | D -

(394 = 004)
() \ 17401
0.1 \
T oos 15£01 ‘ 53+01 gff 3'014 .
(1060 = .004) ‘ (452 = .004) (453 £.004)

2.0
oM

Reel Dimensions

(2.362
MIN.

24.4+2.0100
(961 +0791-0)

304
@197)

MAX.—= =

Specifications are subject to change without notice.
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Radial Leaded Model MF-R and MF-RX Series

Cross-Reference Guide

Raychem Bourns

PolySwitch® Multifuse® Maximum Maximum
Model No. Model No. Voltage (V) Current (A)
RXEO010 MF-R010 60 40
RXEOQ17 MF-R017 60 40
RXE020 MF-R020 60 40
RXE025 MF-R025 60 40
RXE030 MF-R030 60 40
RXE040 MF-R040 60 40
RXEO50 MF-R050 60 40
RXEO065 MF-R065 60 40
RXEQ75 MF-R0O75 60 40
RXE090 MF-R090 60 40
RXE110 MF-RX110 60 40
RXE135 MF-RX135 60 40
RXE160 MF-RX160 60 40
RXE185 MF-RX185 60 40
RXE250 MF-RX250 60 40
RXE300 MF-RX300 60 40
RXE375 MF-RX375 60 40
RUE090 MF-R090-0-9 30 40
RUE110 MF-R110 30 40
RUE135 MF-R135 30 40
RUE160 MF-R160 30 40
RUE185 MF-R185 30 40
— MF-R250* 30 40
RUE250** MF-R250-0-10** 30 40
RUE300 MF-R300 30 40
RUE400 MF-R400 30 40
RUE500 MF-R500 30 40
RUE600 MF-R600 30 40
RUE700 MF-R700 30 40
RUE800 MF-R800 30 40
RUE900 MF-R900 30 40

* with 20AWG wire
** with 24 AWG wire

Specifications are subject to change without notice.

“Multifuse” is a registered trademark of Bourns, Inc.

“PolySwitch” is a registered trademark of Raychem Corporation.
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Surface Mount Model MF-SM and MF-SM/33 Series

Raychem Bourns
PolySwitch® Multifuse® Maximum Maximum
Model No. Model No. Voltage (V) Current (A)
SMDO030 MF-SM030 60 10
SMDO050 MF-SMO050 30 10
SMDO075 MF-SM075 30 40
SMD100 MF-SM100 15 40
SMD125 MF-SM125 15 40
SMD150 MF-SM150 15 40
SMD200 MF-SM200 15 40
SMD250 MF-SM250 15 40
SMD260 MF-SM260 6 40
SMD100/33 MF-SM100/33 33 40
SMD150/33 MF-SM150/33 33 40
SMD 185/33 MF-SM185/33 33 40
Surface Mount Model MF-USMD Series
Raychem Bourns
PolySwitch® Multifuse® Maximum Maximum
Model No. Model No. Voltage (V) Current (A)
microSMDC005 MF-USMDO005 30 10
microSMDC010 MF-USMDO010 30 10
microSMDCO035 MF-USMDO035* 6.0 40
microSMDCO050 MF-USMDO050 13.2 40
microSMDCO075 MF-USMDO075 6.0 40
microSMDC110 MF-USMD110 6.0 40
Surface Mount Model MF-MSMD Series
Raychem Bourns
PolySwitch® Multifuse® Maximum Maximum
Model No. Model No. Voltage (V) Current (A)
miniSMDC010 MF-MSMDO010 60 10
miniSMDC014 MF-MSMD014 60 10
miniSMDC020 MF-MSMD020* 30 10
miniSMDCO050 MF-MSMDO050* 15.0 40
miniSMDCO075 MF-MSMDO75* 13.2 40
miniSMDC110 MF-MSMD110 6.0 40
miniSMDC125 MF-MSMD125 6.0 40
miniSMDC150 MF-MSMD150 6.0 40
miniSMDC160 MF-MSMD160S 10.0 40
miniSMDC200 MF-MSMD200 6.0 40
miniSMDC260 MF-MSMD260 6.0 40

*Please see Multifuse® data sheet for exact specifications.
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“Multifuse” is a registered trademark of Bourns, Inc.

“PolySwitch” is a registered trademark of Raychem Corporation.

Specifications are subject to change without notice.



Surface Mount Model MF-ESMD Series

Raychem Bourns
PolySwitch® Multifuse® Maximum Maximum
Model No. Model No. Voltage (V) Current (A)
PSR23550 MF-ESMD190 16 100
Radial Leaded Telecom Model MF-R/90 Series
Raychem Bourns
PolySwitch® Multifuse® Maximum Maximum
Model No. Model No. Voltage (V) Current (A)
BBR550 MF-R055/90 90 10
— MF-R055/90U 90 10
BBR750 MF-R075/90 90 10
Radial Leaded Telecom Model MF-R/250 Series
Raychem Bourns
PolySwitch® Multifuse® Maximum Maximum
Model No. Model No. Voltage (V) Current (A)
TR250-080U MF-R008/250U** 60 3
TR250-080 MF-R008/250-B 10** 60 3
TR250-110 MF-R011/250U** 60 3
TR250-120 MF-R012/250** 60 3
TR250-120U MF-R012/250U** 60 3
TR250-120U-B-0.5 MF-R012/250U-B05** 60 3
TR250-120T-RF-B-0.5 MF-R012/250-F05** 60 3
TR250-120-R1-B-0.5 MF-R012/250-105** 60 3
TR250-120-R2-B-0.5 MF-R012/250-205** 60 3
TR250-145 MF-R014/250** 60 3
TR250-145U MF-R014/250U** 60 3
TR250-145-RA-B-0.5 MF-R014/250U-B05** 60 3
TR250-180U — 60 3
Surface Mount Telecom Model MF-SM013/250 Series
Raychem Bourns
PolySwitch® Multifuse® Maximum Maximum
Model No. Model No. Voltage (V) Current (A)
TS250-130A-2 MF-SM013/250-2* 60 3
TS250-130A-RA-2 MF-SM013/250-A-2* 60 3
TS250-130A-RB-2 MF-SM013/250-B-2* 60 3
TS250-130A-RC-B-0.5-2 MF-SM013/250-C05-2* 60 3

*Please see Multifuse® Series data sheet for exact specifications.
**Nearest Bourns part number. May require engineering approval.

Specifications are subject to change without notice.

“Multifuse” is a registered trademark of Bourns, Inc.

“PolySwitch” is a registered trademark of Raychem Corporation.
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Axial Leaded Battery Strap Model MF-S and MF-LS Series

Raychem Bourns
PolySwitch® Multifuse® Maximum Maximum
Model No. Model No. Voltage (V) Current (A)
SRP120 MF-S120 15 100
SRP120S MF-S120S 15 100
— MF-S150 15 100
SRP175 MF-S175 15 100
SRP175S MF-S175S 15 100
SRP200 MF-S200 30 100
SRP350 MF-S350 30 100
SRP420 MF-S420 30 100
LTPO70 MF-LS070 24 100
LTPO70S MF-LS070S 24 100
LTP100 MF-LS100 24 100
LTP100S MF-LS100S 24 100
LTP180 MF-LS180 24 100
LTP180L MF-LS180L 24 100
LTP180S MF-LS180S 24 100
LTP190 MF-LS190 24 100
LTP190R-U MF-LS190RU 15 100
LTP260 MF-LS260 24 100
LTP300 MF-LS300 24 100
LTP340 MF-LS340 24 100
Axial Leaded Battery Strap Model MF-LR, MF-VS and MF-VSN Series
Raychem Bourns
PolySwitch® Multifuse® Maximum Maximum
Model No. Model No. Voltage (V) Current (A)
LR4-190 MF-LR190 15 100
LR4-190S MF-LR190S 15 100
LR4-260 MF-LR260 15 100
LR4-260S MF-LR260S 15 100
LR4-380 MF-LR380 15 100
LR4-450 MF-LR450** 20 100
LR4-550 MF-LR550** 20 100
LR4-600 MF-LR600** 20 100
LR4-730 MF-LR730** 20 100
VTP170 MF-VS170 16 100
VTP170SS MF-VS170SS 16 100
VTP210G MF-VS210 16 100
VTP210L MF-VS210L 16 100
VTP210S MF-VS210S 16 100
VTP210SL MF-VS210SL 16 100
VTP210SS MF-VS210SS 16 100
VTP240 MF-VS240 16 100
VTP240SU MF-VS240SU 16 100
VTP175 MF-VS175NL 12 100
VTP175U MF-VS175NU 12 100

*Nearest Bourns part number. May require engineering approval.
** Consult factory for availability.

“Multifuse” is a registered trademark of Bourns, Inc.
“PolySwitch” is a registered trademark of Raychem Corporation.

Specifications are subject to change without notice.
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Battery Cap Model MF-AAA Series

Raychem Bourns

PolySwitch® Multifuse® Maximum Maximum
Model No. Model No. Voltage (V) Current (A)
TAC170-09 MF-AAA170 15 50
TAC210 MF-AAA210 15 50

Cross Reference Guide REV. 02/02

Specifications are subject to change without notice.

“Multifuse” is a registered trademark of Bourns, Inc.
“PolySwitch” is a registered trademark of Raychem Corporation.
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Surface Mount Soldering Recommendations

The most important consideration in reliability is
achieving a good solder bond between a surface
mount device (SMD) and substrate since the
solder provides the thermal path from the chip. A
good bond is less subject to thermal fatiguing and
will result in improved device reliability.

The most economical method of soldering is a
process in which all components are soldered
simultaneously.

The Multifuse® device’s material is a conductive
filled polymer. In normal operation, the conduc-
tive particles in the polymer form a continuous
path, which allows current to flow through the
device without interruption. Typical base resis-
tance of the device is hundreds of milliohms.
When there is an overload condition, the polymer
heats up internally from IA2R heating. When the
polymer heats up to approximately 100-125°C,
its molecular structure changes from

semi-crystalline to amorphous. This causes a
macroscopic expansion, which breaks the con-
ductive paths. When the conductive paths are
broken there is a large increase in resistance -
typically several orders of magnitude. At this
point, the device is in the "tripped state".

Upon cooling, the polymer reforms to its semi-
crystallized state and the conductive pathways are
reestablished. However, when the polymer recrys-
tallizes it does not return immediately to the
same base resistance. It does not compact as
tightly as when it was pre-tripped, and therefore
the post trip resistance is typically 50% higher
then the initial resistance. Note the post trip
resistance increase is not a cumulative effect;
additional tripping will not cause increases in
resistance in excess of the first trip. Further resis-
tance recovery is possible if the device is condi-
tioned by actively current cycling the device or
passively heating the device below 85°C. Figure 1
shows the change in resistance under temperature
cycling or environmental cycling. This process is
similar to an environmental burn in process,
which is done by many circuit board manufactur-
ers. Over a short number of cycles, the resistance
typically decreases from 1.8 to 1.5 times the
initial resistance.

Normalized Resistance
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Figure 1:
Resistance recovery after passive conditioning

Specifications are subject to change without notice.



Reflow of Soldering

The preferred technique for mounting micro-
miniature components on hybrid thick-and
thin-film is the method of reflow soldering. In a
reflow process, the solder paste is put on the com-
ponent sites of the printed circuit board. Then
the components are put on the board on the top
of the solder paste. Often, a separate adhesive is
used to hold the device in place until soldering
takes place. The board and attached components
are then heated to activate the flux, elevate the
temperature of the base metals, and melt (or
reflow) the solder.

Recommended substrates: Alumina or PC Board
material.

Recommended metallization: Silver palladium or
molymanaganese (plated with nickel or other ele-
ments to enhance solderability).

It is best to prep the substrate by either dipping
the substrate in a solder bath or by screen-printing
solder paste.

After the substrate is prepared, devices are placed
in position with vacuum pencils. The device may
be placed without special alignment procedures
due to its self-aligning properties during the solder
reflow process and will be held in place by surface
tension.

For reliable connections, the following should be
adhered to:

1. The maximum temperature of the leads or tab
during the soldering cycle does not exceed
260°C.

2. The flux must affect neither components nor
connectors.

3. The residue of the flux must be easily
removed.

Specifications are subject to change without notice.

Having first been fluxed, all components are
positioned on the substrate. The slight adhesive
force of the flux is sufficient to keep the
components in place.

Solder paste contains a flux and, therefore, has
good inherent adhesive properties, which eases
positioning of the components. Allow flux to dry
at room temperature or in a 70°C oven. Flux
should be dry to the touch.

With the components in position, the substrate is
heated to a point where the solder begins to turn
to an amorphous state. This can be done on a
heating plate, on a conveyor belt running
through an infrared tunnel, or by using vapor
phase soldering.

In the vapor phase soldering process, the entire
PC board is uniformly heated within a vapor
phase zone at a temperature of approximately
200°C. The saturated vapor phase zone is
obtained by heating an inert (inactive) fluid to
the boiling point. The vapor phase is locked in
place by a secondly vapor (See Figure 2). Vapor
phase soldering provides uniform heating and
prevents overheating.

Transport

I ]

Cooling 8 8 Vapor Lock
Pipes 8 8 (secondary medium)
Vi Ph
Zapor ase PC Board
one L=,
Boiling Liquid .
(primary medium) C S| Heating
J Element
.
Figure 2

Principle of Vapor Phase Soldering
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No matter which method of heating is used, the
maximum allowed temperature must not exceed
250°C during the soldering process. For further
temperature behavior during the soldering
process, see Figure 3.

300 —

Maximum Temperature (260 °C)

250 —

200 7] Melting of Solder (183 °C) 4
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+——2 Minutes or More ———» 10°t020°C Less than
per Second 120 °C per
100 — Second

Temperature (° C)

[«— Preheat Flux Activation Reflow Cool—

0
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Figure 3

Reflow Soldering Profile
Reflow Soldering Regions
Region 1: Pre-heating Stage (23-150°C)
* Solvent is driven off.
e PCB and components are gradually heated up.
e Temperature gradient shall be <2.5°C/Sec.
 Pre-heating time is 30 to 90 seconds.

Region 2: Pre-heating to Reflow Stage
(150-200°C)

« Flux components start activation and begin to
reduce the oxides on component leads and
PCB pads.

* PTCs are brought nearer to the temperature at
which solder bonding can occur.

« Activated flux keeps metal surfaces from
re-oxidizing.
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Region 3: Reflow Stage (200-260°C)
 Paste is brought to the alloy's melting point.

« Activated flux reduces surface tension at the
metal interface so metallurgical bonding occurs.

Region 4: Cool Down Stage (260-25°C)

» Assembly is cooled evenly so thermal shock to
the PTCs or PCB is reduced.

The surface tension of the liquid solder tends to
draw the leads of the device towards the center of
the soldering area and has a correcting effect on
slight mispositions. However, if the layout leaves
something to be desired, the same effect can
result in undesirable shifts; particularly if the sol-
dering areas on the substrate and the components
are not concentrically arranged. This problem
can be solved using a standard contact pattern,
which leaves sufficient scope for the self-position-
ing effect.

After the solder has set and cooled, the connec-
tions are visually inspected. Finally, the remnants
of the flux must be removed carefully.

Use vapor degrease with an azeotrope solvent or
equivalent to remove flux. Allow to dry.

After drying procedure is complete, the assembly
is ready for testing and/or further processing.

Specifications are subject to change without notice.



Apply glue or Screen print glue

Figure 4
Reflowing Solder

Wave Soldering*

One of the benefits of surface mount technology
is that devices can be mounted to both top and
bottom sides of the printed circuit board. During
wave soldering, components on the underneath
side are actually immersed into the hot molten
solder. The plastic-metal interface can be affected
if left for more than 5 seconds. Most wave solder-
ing operations occur at temperatures between
240°C to 260°C. Epoxies used for semiconductor
encapsulation have glass transition temperatures
between 140°C to 170°C. An integrated circuit
exposed to these temperatures can risk long term
functionality and reliability. However, with top-
side mounting (as used for DIPs) there are some
factors that reduce the risk.

Specifications are subject to change without notice.

1) Only the tips of the leads are exposed to the
solder temperature.

2) The printed circuit board acts as a heat sink
and also shields the components from the
temperature of the solder. Actual measure-
ments on DIPs show that they are exposed to
a temperature between 120°C to 150°C in a
5-second pass through the solder wave. This
accounts for the fact that packages mounted
in the conventional manner (topside only) are
very reliable.

Wave soldering requires the use of fluxes to assist
solderability of the components to the circuit
board. In some instances, the boards and compo-
nents are processed through acid cleaning prior
to passing through the wave. If epoxy-metal
separation has occurred, the flux and acid
residues (which may be present due to inadequate
cleaning) will be forced into the separation main-
Screen print solder paste Iy by Caplllary action as
(or flux) they move away from
the solder heat source.
Once the package is
cooled, these contami-
nants are now trapped
inside the package and
are able to diffuse with
available moisture over
time. It should be
stressed that electrical
tests performed imme-
diately after soldering
generally will give no
indication of this
potential problem. As
time passes, however,
the end result will be
corrosion of the chip
metallization and pre-
Figure 5 mature failure of the
Wiave Soldering PCBs  device in the field.
With Surface Mount Procedures for wave
Devices Only soldering PCBs with

Screen print solder paste
(allow flux to dry)

*Do not wave solder the body of the PPTC.
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Figure 6
Wave Soldering PCBs
With Both Surface Mount
and Leaded Components

] Insert leaded components
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(a) surface mount devices only, and (b) both sur-
face mount and leaded components are shown in
Figures 5 and 6.

Hand Soldering

It is possible to solder the devices with a miniature
hand-held soldering iron, but this method has
particular drawbacks and should, therefore, be
restricted to laboratory use and/or incidental
repairs on production circuits. It is difficult to
control the amount of heat generated and
transferred to the PTC.

Pre-Heating

Pre-heating is recommended for good soldering
and avoiding damage to the devices, other com-
ponents and the substrate. Maximum pre-heating
temperature is 160°C while the maximum pre-
heating duration may be 10 seconds. However,
atmospheric pre-heating is permissible for several
minutes provided temperature does not exceed
125°C.

There are three different ways to preheat the
printed circuit board: electric heaters, convection
heating process and infrared heating process.
Cost, space and personal preference are some of
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the parameters used when deciding which
method works best in your situation.

Gluing Recommendations

Prior to wave soldering, surface mount devices
(SMD) must be fixed to the PCB or substrate by
means of an appropriate adhesive. The adhesive
(in most cases, a multicomponent adhesive) has
to fulfill the following demands:

« Uniform viscosity to ensure easy coating.

* No chemical reactions upon hardening, in
order not to deteriorate the component and
PC board.

« Straightforward exchange of components in
case of repair.

Cleaning Recommendations

PC board or substrate cleaning in solvents is
permitted at approximately 70°C to 80°C.

The soldered parts should be cleaned with
azeotrope solvent followed by a solvent such as
method, thhyl, or isopropyl alcohol.

Ultrasonic cleaning of surface mount components
on PCBs or substrates is possible.

The following parameters are recommended
when using ultrasonic cleaning:

Cleaning agent: Isopropanol

Bath temperature: approximately 30°C
Duration of cleaning: maximum 30 sec.
Ultrasonic frequency: 40 kHz

Ultrasonic changing pressure: approximately
0.5 bar

Cleaning of the parts is best accomplished using
an ultrasonic cleaner, which has approximately
20 watts of output per one liter of solvent. The
solvent should be replaced on a regular basis.

Specifications are subject to change without notice.



Dip Soldering

This is very similar to wave soldering, but is a
hand operation. The same considerations as above
should be followed, particularly the time-tempera-
ture cycle, which may become operator dependent.
Due to the wide process variations that may occur,
this method is not recommended.

Specifications are subject to change without notice.
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Definitions:

Agency Approvals - PTCs are recognized under the
Component Program of Underwriters Laboratories to
UL Thermistor Standard 1434. The devices have also
been certified under the CSA Component Acceptance
Program. Approvals for fuses include recognition
under the Component Program of Underwriters
Laboratories and the CSA Component Acceptance
Program.

Ambient Temperature - Refers to the temperature of
the air immediately surrounding the fuse and is not to
be confused with "room temperature.” The fuse ambi-
ent 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.

Amorphous - Without crystallization in the ultimate
texture of a solid substance. Used to describe the
material structure in the tripped state of a Multifuse
device.

Ampere - The SI unit of measure for electrical cur-
rent. The unit of electrical current or rate of flow of
electrons. 1 ampere = 1 coulomb of charge/second.

Carbon Black - A conductive material used in
Multifuse devices to provide a path for current flow
under normal operating conditions.

Conductive Plastic - A plastic material, such as a poly-
mer, containing conductive particles, such as carbon
black, that provide a path for current flow.

Current - The flow of electric charge that transports
energy from one place to another. Measured in amperes,
where one ampere is the flow of 6.25 x10°18 electrons
(or protons) per second.

Current, Hold (Ij,9|g) - The maximum current a
Multifuse device can pass without interuption.

Current, Maximum (Ingax) - The maximum fault
current a Multifuse device can withstand without
damage at the rated voltage.

Current Rating - The nominal amperage value
marked on the fuse. It is established by the manufac-
turer as a value of current which the fuse can be
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loaded to, based on a controlled set of test conditions
(see Rerating).

Current, Trip (l¢jn) - The minimum current that will
switch a device from the low resistance to the high
resistance state.

Date Code - A number used to let the manufacturer
know the date the part was fabricated as well as the
plant location.

Derating - 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 fuse temperature
generated by the current passing through the fuse
increases or decreases with ambient temperature
change.

Electrode - A device or material that emits or controls
the flow of electricity. Nickel and Copper elements are
used in Multifuse devices to aid even distribution of
current across the surface of the device.

Fault Current - The peak current that flows through a
device or wire during a short circuit or arc back.

Flux - A material used to promote the joining of
metals in soldering. Rosin is widely used in soldering
electronic parts.

Form Factor - The package that holds the chemical
make-up of polymer and carbon. PPTCs are packaged
in the following forms; radial, axial, surface mount
chips, disks, and washers.

Fuse - A current limiting device used for protection of
equipment as well as personnel. Typically a wire or
chemical compound which breaks a circuit when the
current exceeds a rated value.

Fuse 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 sev-
eral ohms, this fact should be considered when using
them in low-voltage circuits. Most fuses are manufac-
tured 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

Specifications are subject to change without notice.



in between. The factory should be consulted if this
parameter is critical to the design analysis. Resistance
data on all of our fuses is available on request.

Hysteresis - The period between the actual beginning
of the signaling of the device to trip and the actual
tripping of the device.

Interrupting Rating - Also known as breaking capaci-
ty 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 cir-
cuit 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.

Leakage Current - An undesirable small value of stray
current that flows through a device after the device
has changed state to a high resistance mode.

Let through Current - The amount of current though
a circuit after a device is signaled to trip and the
device is at full operation limiting current.

Maximum Fault Current - The Interrupting Rating
of a fuse must meet or exceed the Maximum Fault
Current of the circuit.

Ohm - The SI unit of measure for electrical resistance.
1 ohm = 1 Volt/1 ampere.

Ohm’s Law - The current in a circuit varies in direct
proportion to the potential difference or emf and in
inverse proportion to resistance. Current = Voltage/
Resistance. A potential difference of 1 volt across a
resistance of 1 ohm produces a current of 1 ampere.

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 tol-
erated before damage occurs. Time-current curves
should be consulted to try to match the fuse charac-
teristic to the circuit needs, while keeping in mind
that the curves are based on average data.

Polymer - a synthetic plastic material consisting of
large molecules made up of a linked series of repeated
simple monomers. The insulating medium used in

Specifications are subject to change without notice.

Multifuse devices which maintains the carbon chains
in suspension during overcurrent while permitting the
carbon chains to form during normal operation.

Polymeric Positive Temperature Coefficient (PPTC) -
A characteristic of Multifuse devices that describes a
large increase in resistance as the device reaches its trip
temperature.

Power - The ratio of energy per time. Power is mea-
sure in Watts, and Joules. Power = Current x Voltage.
Where 1 amp x 1 volt = 1 watt.

Power Dissipation (P) - Power dissipated from the
device while in the tripped state.

Power Surge - A sudden series of pulses or spikes in
the voltage or current of a circuit. The circuit is
usually protected against power surges.

Pulses - The general term "pulses™ is used in this con-
text to describe the board 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 all
react the same to a given pulse condition. Electrical
pulses produce thermal cycling and possible mechani-
cal fatigue that could affect the life of the fuse. The
start-up pulse should be defined and then compared
to the time-current curve and 12t rating for the fuse.
Nominal melting 12t is a measure of the energy
required to melt the fusing element and is pressed as
"Ampere Squared Seconds" (A2 Sec.).

Resistance - A property of conductors which —
depending on their material, dimensions, and temper-
ature — determines the current produced by a given
difference of potential.

Resistance, Initial (Rpgin - Rpax) - The resistance
range of the Multifuse devices, as received from the
factory.

Resistance, Post Trip (Rqmax) - The maximum post-
trip resistance one hour after a Multifuse device has
been tripped and power has been removed.

Resistance, Post Reflow (R1max) - The maximum
resistance one hour after a Multifuse surface mount
device has been reflow soldered.
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Short Circuit - An abnormal connection of relatively
low resistance between two points of a circuit. The
result is a flow of excess (often damaging) electrons
(current) between these points.

Solder - A lead and tin alloy that melts at a low
temperature and is used to make electrical connections.

Solderability - In a printed circuit board, the measure
of the ability of the conductive pattern to be wetted by
solder.

Soldering Recommendations - Since most fuse con-
structions incorporate soldered connections, caution
should be used. The applications 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.

Spike - A short abrupt high jump, which exceeds the
amplitude of a pulse.

Substrate - The mixture of polymer and carbon, which
is placed between the contacts to give the component
the electrical characteristics required for operation.

Temperature, Operating - The ambient temperature
range in which a Multifuse device is designed to
operate under rated voltage and current.

Temperature, Tripped State - The maximum device
surface temperature in the tripped state.

Thermal Derating - The effect of a change in ambient
temperature on the hold and trip current.

Transition Temperature - The change in temperature
from the operating temperature of a circuit to the
non-operating temperature.

Tripped - The PTC is said to have "tripped"” when it
has transitioned from the low resistance state to the
high resistance state due to an overload.

Typical - Typical values are statistically determined
values of a parameter of the product that specify a
characteristic value based on a large product sampling.

Voltage (Volts) - The electrical potential energy per
quantity of charge, measured in Volts. Voltage =
(Electrical Energy/Charge) = Current x Resistance.
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Voltage, Maximum (Vpg4x) - The maximum voltage
a Multifuse device can withstand without damage at
the rated current.

Voltage Rating - The voltage rating, as marked on a
fuse, indicates that the fuse can be relied upon to safe-
ly 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.

Wiatts - The Sl unit of measure for power. 1 Watt =1
Joule/Second. It is the power expended when 1 ampere
of direct current flows through a resistance of 1 ohm.

Test Procedures:

Humidity Aging - a test used to determine the effects,
if any, of exposure of a Multifuse device to humidity at
an elevated temperature. The room temperature resis-
tance is measured before and after conditioning the
device.

Mechanical Shock - a test used to evaluate the physi-
cal effects, if any, and constructional integrity of a
Multifuse device when subjected to mechanical shock.
The room temperature resistance is measured before
and after conditioning.

Passive Aging - a test used to determine the effects, if
any, of the aging of a Multifuse device. The room
temperature resistance is measured before and after
conditioning the device at an elevated temperature for
an extended time period.

Solvent Resistance - a test used to determine the
effects, if any, on the marking and external portion of
a Multifuse device by common industrial solvents.

Thermal Shock - a test used to determine the effects,
if any, of a rapid and drastic change in ambient tem-
perature on a Multifuse device. The room temperature
resistance is measured before and after conditioning.

Time to Trip - a test used to determine the time

it takes for a Multifuse device to trip at a given tem-
perature and current. Normally, the time to trip is
measured at | =5 x Ipg1q and 23°C. The time to trip
decreases as the fault current and/or ambient tempera-
ture is increased.

Specifications are subject to change without notice.



Trip Cycle Life - a test used to determine the number
of trip cycles (at Vipax & Imax) @ Multifuse device
will sustain without failure.

Trip Endurance - a test used to determine the duration
of time a Multifuse device will sustain its maximum
rated voltage in the tripped state without failure.

Vibration - a test used to evaluate the physical effects,
if any, and constructional integrity of a Multifuse
device when subjected to vibration. The room
temperature resistance is measured before and after
conditioning.

Engineering Notes:

Tripped Power Dissipation ..o Pg =gV
Tripped State Resistance ...............c......... Rt = V2/Pd
Automatic Reset Condition.................... V2/4R|_ <Py
where,

Is = current flowing through the device in tripped
state

V = \oltage dropped across the device in tripped
state

R|_ = Circuit Load Resistance

N2t = Power — .............. Power generated as a result of
current flow at a period of time t

V2/R = Power ............ Power generated as a result of a
voltage across a resistor

Degrees C to Degrees F ............ #degrees C multiplied
by 9/5 + 32 = Degrees F

Degrees F to Degrees C ............ # degrees F multiplied

by 5/9 — 32 = Degrees C
Degrees Kelvin ......# degrees C + 273 = Degree Kelvin

V= IR e Ohms Law
Principal of
Operation..........c......... mCp (AT/At)= 12R - U(T-Ta)

I = Current flowing through device
R=Resistance of device
Etc.

Specifications are subject to change without notice.

Resistivity .............. Resistance = Resistivity (Ohm cm)
X thickness (cm) / Area (cm2)
Surface Mount Chip Sizes ............ 1210/ 1812 /2920

Relevant Standards:

UL

Underwriters Laboratories Inc. (UL)
E 1745455

333 Pfingsten Road

Northbrook, IL 60062

Att: Publications Stock

UL 1434 ........ Standard for Thermistor-Type Devices

UL 1950 (IEC 950).................. Computer Equipment
(8A-5sec. protection)
UL 603 ...eeiieeeeeee e Burglar Alarm Systems

(8A-1min. protection)

ULB8L3 .o, Commercial Audio Systems
(8A-1 min. protection)

TUV

TUV

R2057213

Taipei Head Office

Spring Plaza Building

14F, No. 6, Min Chuan E. Rd., Sec. 3
104 Taipei

Tel: 886.2.2516.6040

IEC 730-1/J (EN60730-1/J)............ Requirements for
Controls Using Thermistors

ODS

Bourns Corporate policy bans the use of any Ozone
Depleting Substances (ODS) in all of its manufactur-
ing locations. Testing to any of these ODS will be on
a special arrangement basis only.
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CSA

Canadian Standards Association (CSA)
CA 110338

178 Rexdale Boulevard

Rexdale, Ontario, Canada M9W 1R3
Att: Standard Sales

Component Acceptance Service NO 18A
.......... PTC Thermistors Used as Overcurrent Devices
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Other Multifuse Applications

EIA 481-2 ...... Standard Packaging for MF-SM Series

(see page 73)

EIA481-1 ..o Standard packaging for
MF-MSMD Series ( see page 74)

EIA 468-B/IEC286-2 ............ Standard packaging for

MF-R and MF-RX Series (see page 71 and 72)
IEEE 1394 ...... High Performance Serial Bus Standard
USB o Universal Serial Bus Standard

Specifications are subject to change without notice.



93



Worldwide Sales Offices

Country Phone Fax

Benelux: +31- 703004333 +31- 703004345
China/Hong Kong: +86- (0)21 64821250 +86- (0)21 64821249
France: +33- (0)2 54735151 +33- (0)2 54735156
Germany: +49- (0)69 80078212 +49- (0)69 80078299
Ireland: +44- (0)1276 691087 +44- (0)1276 691088
Italy: +39- (0)2 57502103 +39- (0)2 57502138
Japan: +81- (0)3 39803313 +81- (0)3 39803329
Nordic Countries: +46- (0)8-446 36 50 +46- (0)8-446 36 59
Singapore: +65- 63461933 +65- 63461911
Switzerland: +41- (0)41 7685555 +41- (0)41 7685510
Taiwan: +886- (0)2 25624117 +886- (0)2 25624116
UK: +44- (0)1276 691087 +44- (0)1276 691088
USA: +1-909 781 5500 +1-909 781 5006

Non-Listed European
Countries:

Technical Assistance

Region

+41- 41-7685555

Phone

+41- 41-7685510

Fax

Asia-Pacific:
Europe:
North America:

www.bourns.com

+886- (0)2 25624117
+41- 41-7685555
+1-909 781-5500

www.bournscircuitprotection.com
www.bournsmultifuse.com

+886- (0)2 25624116
+41- 41-7685510
+1-909 781-5700

Bourns® products are available through an extensive network of manufacturer’s representatives, agents and distributors.
To obtain technical applications assistance, a quotation, or to place an order, contact a Bourns representative in your area.

REV. 3.3

“Multifuse” is a registered trademark of Bourns, Inc.
“Reset Your Current Thinking” and “Leading by Design” are trademarks of Bourns, Inc.
“Bourns” is a registered trademark of Bourns, Inc. in the U.S. and other countries.
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