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DESIGN SUPPORT

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

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

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

as an added-value to our customers.

1.TVS Diodes — Suppress
overvoltage transients such

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

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

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

as industrial and automotive
applications.

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

OVERVOLTAGE SUPPRESSION TECHNOLOGIES (1-6)

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

5. Silicon Protection

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

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

Visit



ection
folio

Supplies | Lighting | General Electronics

www.littelfuse.com for more information.

SWITCHING
TECHNOLOGIES

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

ACCESSORIES

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

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

OVERCURRENT
PROTECTION
TECHNOLOGIES (7-8)

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

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




Transient Voltage Suppression (TVS) Diodes

Littelfuse offers the widest range of TVS Diodes and other circuit protection products.
Littelfuse TVS Diodes are ideal for protecting semiconductor components from
high-voltage transients. They can respond to overvoltage events faster than most
other types of circuit protection. This makes TVS Diodes useful for protecting against
very fast and often damaging voltage transients, such as lightning, inductive load
switching and electrostatic discharge.

Littelfuse TVS Diodes can fit a wide range of circuit protection applications but were
primarily designed to protect I/O interfaces in telecommunication and industrial
equipment, computers and consumer electronics.

Features
* Low incremental surge resistance
e Unidirectional and Bidirectional polarities available
¢ Reverse standoff voltages range from 5 to 512V
¢ RoHS compliant-Matte Tin Pb-free plated
e Surface-mount power ratings from 400W to 5,000W
¢ Axial lead power ratings from 400W to 30,000W (30kW)
e High current protection available for 6kA and 10kA
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TVS Diode Series Series
Data Sheet Start Page... N2 7 13 19 23 29 35 41 45 51 57
« b -« @ @ @
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.= :t'ﬁ:o‘t:tﬁ::ﬁ
« (e (%o [®q &g
Operating -85° to +302° F
Temperature (-65° to +150° C)
Package Type DO-214AC [DO-214AC| DO-214AA| DO-214AA [DO-214AA|DO-214AA| DO-214AB| DO-214AB |DO-214AB| DO-214AB
12170
i-d jonal
Reverse Standoff | 5 110 | 55495 | 5050 | 50440 | 58495 | 58136 | 50440 | 58495 | 50470 | o oo
Voltage (V;) 12-45

bi-directional

EZ?]ZE'U(I:F)P OWEr | 400W | 400W | 500W | 600W | 600W | 1000w | 1500W | 1500w | 3000w | 5000w
PP

Peak Pulse Current

(I, 8x20ps) Not Applicable

e el lambing Refer to electrical characteristics table within each series data sheet
Voltage (V)

Compliant Yes

@ Lead-Free Yes

Axial Leaded - High Power

Axial Leaded - Standard Applications (400-5000W)

P
age

Operating -85° to +302° F -67°to +347° F -85° to +302° F
Temperature (-65° to +150° C) (-65° to +175° C) | (-65° to +150° C)
Package Type DO41 | DO-15 | DO-15 | DO-15 | DO-201 | DO-201 | PEOO | PEOO | PBOO | PEOO | PBOO 'T_aei'j' 'T_Z‘i'fi' PG00
sg‘l’g;: (Svta)"“ff 58495 | 5.0-180 | 5.0-50 | 58512 | 5.8-495 | 6.5-90 | 5.0-220 | 5.0-250 | 17-280 | 20.0-300 | 28.0-288| 58-430 | 58430 1024

R
IREELs (Ul (R 400W | 500W | B0OW | 600W | 1500W | 1500W | 3000W | 5000W | 15000W | 20000W | 30000W|  NA NA | 2200 based on
Range' (P,,) 1us/150ms pulse
Peak Pulse Current "
(I,,, 8x20ps) Not Applicable 6000A | 10000A NA
WERftmUR CEming Refer to electrical characteristics table within each series data sheet
Voltage (V)
Compliant Yes
@ Lead-Free Yes

*based on 10/1000us pulse unless stated otherwise

©2008 Littelfuse, Inc.

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

Transient Threats — What Are Transients?

\oltage Transients are defined as short duration surges of
electrical energy and are the result of the sudden release
of energy previously stored or induced by other means,
such as heavy inductive loads or lightning. In electrical

or electronic circuits, this energy can be released in a
predictable manner via controlled switching actions, or
randomly induced into a circuit from external sources.

Repeatable transients are frequently caused by the
operation of motors, generators, or the switching of
reactive circuit components. Random transients, on the
other hand, are often caused by Lightning and Electrostatic
Discharge (ESD). Lightning and ESD generally occur
unpredictably, and may require elaborate monitoring to be
accurately measured, especially if induced at the circuit
board level. Numerous electronics standards groups have
analyzed transient voltage occurrences using accepted
monitoring or testing methods. The key characteristics of
several transients are shown in the table below.

VOLTAGE | CURRENT | RISE-TIME | DURATION

Lighting 25kV 20kA 10 ps Tms
Switching 600V 500A 50us 500ms
EMP 1kV 10A 20ns Tms
ESD 15kV 30A <1Ins 100ns

Table 1. Examples of transient sources and magnitude

Characteristics of Transient Voltage Spikes

Transient voltage spikes generally exhibit a “double
exponential” wave, as shown below for lightning and ESD.
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Figure 1. Lightning Transient Waveform
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Figure 2. ESD Test Waveform

The exponential rise time of lightning is in the range
1.2psec to 10usec (essentially 10% to 90%) and the
duration is in the range of 50usec to 1000usec (50% of
peak values). ESD on the other hand, is a much shorter
duration event. The rise time has been characterized at less
than 1.0ns. The overall duration is approximately 100ns.

Why are Transients of Increasing Concern?

Component miniaturization has resulted in increased
sensitivity to electrical stresses. Microprocessors for
example, have structures and conductive paths which

are unable to handle high currents from ESD transients.
Such components operate at very low voltages, so
voltage disturbances must be controlled to prevent device
interruption and latent or catastrophic failures.

Sensitive microprocessors are prevelant today in a wide
range of devices. Everything from home appliances, such
as dishwashers, to industrial controls and even toys use
microprocessors to improve functionality and efficiency.

Most vehicles now also employ multiple electronic
systems to control the engine, climate, braking and, in
some cases, steering, traction and safety systems.

Many of the sub- or supporting components (such as
electric motors or accessories) within appliances and
automobiles present transient threats to the entire system.

Careful circuit design should not only factor environmental
scenarios but also the potential effects of these related
components. Table 2 below shows the vulnerability of
various component technologies.

Device Type Vulnerability (volts)

VMOS 30-1800
MOSFET 100-200
GaAsFET 100-300
EPROM 100

JFET 140-7000
CMOS 250-3000
Schottky Diodes 300-2500
Bipolar Transistors 380-7000
SCR 680-1000

Table 2: Range of device vulnerability.




WA Littelfuse

Expertise Applied | Answers Delivered

Transient Voltage Scenarios

Electrostatic Discharge (ESD)

Electrostatic discharge is characterized by very fast

rise times and very high peak voltages and currents.
This energy is the result of an imbalance of positive and
negative charges between objects.

ESD that is generated by everyday activities can far surpass
the vulnerability threshold of standard semiconductor
technologies. Following are a few examples:

e Walking across a carpet:
35kV @ RH =20%;1.5kV @ RH = 65%

e Walking across a vinyl floor:
12kV @ RH = 20%;250V @ RH = 65%

e Worker at a bench:
6kV @ RH = 20%;100V @ RH = 65%

e Vinyl envelopes:
7kV @ RH = 20%;600V @ RH = 65%

¢ Poly bag picked up from desk:
20kV @ RH =20%;1.2kV @ RH = 65%

Lightning Induced Transients

Even though a direct strike is clearly destructive, transients
induced by lightning are not the result of a direct strike.

When a lightning strike occurs, the event creates a
magnetic field which can induce transients of large
magnitude in nearby

electrical cables. 0\
A cloud-to-cloud strike 6( * >
will effect not only
overhead cables, but 1o0m kv
1km 1100V

also buried cables.

Even a strike 1 mile
distant (1.6km) can

generate 70 volts in
electrical cables.

In a cloud-to-ground
strike (as shown at
right) the transient-
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Inductive Load Switching

The switching of inductive loads generates high energy
transients which increase in magnitude with increasingly
heavy loads. When the inductive load is switched off, the
collapsing magnetic field is converted into electrical energy
which takes the form of a double exponential transient.
Depending on the source, these transients can be as large
as hundreds of volts and hundreds of Amps, with duration
times of 400 milliseconds.

Typical sources of inductive transients include:

e Generator e Motor

¢ Relay e Transformer

These examples are common in electrical and electronic
systems. Because the sizes of the loads vary according
to the application, the wave shape, duration, peak current
and peak voltage are all variables which exist in real world
transients. Once these variables can be approximated, a
suitable suppressor technology can be selected.

The diagram at right vi T
shows a transient — T
which is the result of
stored energy within
the alternator of an g
automobile charging
system. 109

90%

=t
T4=5ms to 10ms
R =0.5Q to 4Q

A similar transient
can also be caused
by other DC motors
in a vehicle. For
example, DC motors power amenities such as power locks,
seats and windows. These various applications of a DC
motor can produce transients that are just as harmful to
the sensitive electronic components as transients created
in the external environment.

Vel vg=25Vto 125V
Vg=14V
T=40ms to 400ms
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TVS Diode Terms & Definitions

TVS Diode Selection Checklist

Crowbar Device
The class of suppressors that exhibit a “crowbar”
characteristic is usally associated with 4-layer NPNP silicon
bipolar devices or gas plasma/GDT devices. Upon reaching
a threshold or breakover voltage, further increase in current
flow will cause the device to rapidly conduct with only a few
volts of forward drop. In essence, the line is momentarily
"short-circuited” during the transient event.

Operating Temperature Range
The minimum and maximum ambient operating temperature
of the circuit in which a device will be applied. Operating
temperature does not allow for the effects of adjacent
components, this is a parameter the designer must take into
consideration.

Capacitance

The property of a circuit element that permits it to store
an electrical charge. In circuit protection, the off-state
capacitance is typically measured at 1 MHz with a 2V bias
applied.

Reverse Standoff Voltage (V)

In the case of a uni-directional TVS diode, this is the
maximum peak voltage that may be applied in the ‘blocking
direction’ with no significant current flow. In the case of

a bi-directional transient, it applies in either direction. It is
the same definition as Maximum Off-state Voltage and
Maximum Working Voltage.

Breakdown Voltage (V)

Breakdown voltage measured at a specified DC test current,
typically TmA. Usually a minimum and maximum is specified.

Peak Pulse Current (l,)

Maximum pulse current which can be applied repetitively.
Usually a 10x1000us double exponential waveform, but can
also be 8x20us, if stated.

Maximum Clamping Voltage (V orV,)

Maximum voltage which can be measured across the
protector when subjected to the Maximum Peak Pulse
Current.

Peak Pulse Power (P,,)

Expressed in Watts or Kilowatts, for a Tms exponential
transient (see figure 1, page 23) it is |, multiplied by V, .

1. Define Circuit Operating Parameters

Normal operating voltage type in DC or AC:
Device Type Required:  Uni-drectional Bi-directional

Normal operating voltage in volts:

Maximum transient current (lpp):

Maximum clamping voltage (Vc):

Required peak reverse surge power rating:

Product mounting type (package):

Operating temperature:

2. Narrow TVS Diode Series for the Application

Please refer to the product selection charts and data
sheets within this guide, factoring these key parameters:

Reverse Standoff Voltage (VR):

The device VR should be equal to, or great than, the
peak operating level of the circuit (or part of the circuit)
to be protected. This is to ensure that TVS Diode does
not clip the circuit drive voltage.

Peak Pulse Current (l.,):

The Peak Pulse Current (l,.) identifies the maximum
current the TVS Diode can withstand without damage.
The required IPP can only be determined by dividing the
peak transient voltage by the source impedance. Note
that the TVS Diode failure mechanism is a short circuit; if
the TVS Diode fails due to a transient, the circuit will still
be protected.

Maximum Clamping Voltage (V,):

This the peak voltage that will appear across the TVS

Diode when subjected to the Peak Pulse Current (l,),
based on 10X1000us exponential waveform. The V, of
each TVS Diode is identified in each series data sheet
electrical characteristics table.

3. Verify Ambient Operating Parameters

Ensure that the application voltage is less than or equal
to the device's standoff voltage, and that the operating
temperature limits are within those specified by the device.

4. Verify Device Mounting Style and Dimensions

Please refer to the dimension drawings contained within
the data sheet of each series.

5.Test the Selected Device in Actual Application

Please contact Littelfuse if you would like assistance

with testing and verifying suitability of a Littelfuse device
within your product. We have extensive product testing lab
capabilities and technical expertise to assist you.
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Transient Voltage Suppression Diodes
Surface Mount—400W > SMAJ series

SMAJ Series

.

AGENCY

AGENCY FILE NUMBER

Agency Approvals

A

E230531

Maximum Ratings and Thermal Characteristics

(T,=25°C unless otherwise noted)

Parameter

Peak Pulse Power Dissipation at
T,=25°C by 10x1000us waveform
(Fig.1)(Note 1), (Note 2)

S\aalele]

P

PPM

Value

400

Unit

W

Power Dissipation on infinite heat
sink at T,=50°C

MI(AV)

3.3

Peak Forward Surge Current, 8.3ms
Single Half Sine Wave (Note 3)

40

Maximum Instantaneous Forward
\oltage at 25A for Unidirectional
only (Note 4)

3.5V/6.5

Operating Junction and Storage
Temperature Range

-65 to 150

Typical Thermal Resistance Junction
to Lead

30

°C/W

Typical Thermal Resistance Junction
to Ambient

120

OC/W

Notes:

1. Non-repetitive current pulse, per Fig.3 and derated above T,=25°C per Fig. 2.

2. Mounted on 5.0x5.0mm copper pad to each terminal.

3. Measured on 8.3ms single half sine wave or equivalent square wave for unidirectional

device only.

4.V, <38.5VforV,, < 200V and V< 6.5V forV,, = 201V.

©2008 Littelfuse, Inc.

Specifications are subject to change without notice.

Please refer to http://www.littelfuse.com for current information.

Description

‘2

SMAJ Series

The SMAJ series is designed specifically to protect
sensitive electronic equipment from voltage transients
induced by lightning and other transient voltage events.

e RoHS compliant

e For surface mounted
applications to optimize
board space

e | ow profile package

e Built-in strain relief

e Glass passivated junction

e Low inductance

e Excellent clamping
capability

e 400W Peak Pulsepower
capability at 10 x 1000us
waveform, repetition rate
(duty cycle): 0.01%

e Fast response time:
typically less than 1.0ps
from 0 Volts to V., min

e Typical | less than TpA
above 12V

e High temperature
soldering: 260°C/40
seconds at terminals

e Typical maximum
temperature coefficient
deltaV,, = 0.1% x V,
@ 25°C

e Plastic package has
Underwriters Laboratory
Flamsmmability 94V-O

e Matte Tin Lead-free
Plated

Applications

TVS devices are ideal for the protection of I/O Interfaces,
V. bus and other vulnerable circuits used in Telecom,
Computer, Industrial and Consumer electronic applications.

SMAJ Series



Transient Voltage Suppression Diodes
Surface Mount —400W > SMAJ series

Electrical Characteristics

: Reverse Breakdown
Marking Stand off Voltage Vy,
Voltage V,, (Volts) @ I

| (Volts) MIN MAX

UNI | B
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Peak Reverse
Pulse [Leakage I
Current I
(A)

SMAJ5.0A | SMAJ5.0CA AE WE 5.0 6.40 07.00 10 9.2 43.5 800 X
SMAJ6.0A | SMAJ6.0CA AG WG 6.0 6.67 07.37 10 10.3 38.8 800 X
SMAJ6.5A | SMAJG.5CA AK WK 6.5 7.22 7.98 10 11.2 36.7 500 X
SMAJ70A | SMAJ70CA AM WM 7.0 7.78 8.60 10 12.0 33.3 200 X
SMAJ75A | SMAJ75CA AP WP 75 8.33 9.21 1 12.9 31.0 100 X
SMAJ8.0A | SMAJ8.0CA AR WR 8.0 8.89 9.83 1 13.6 29.4 50 X
SMAJ8.5A | SMAJ8B.5CA AT WT 8.5 9.44 10.40 1 14.4 278 20 X
SMAJ9.0A | SMAJ9.0CA AV WV 9.0 10.00 11.10 1 16.4 26.0 10 X
SMAJ10A | SMAJ10CA AX WX 10.0 11.10 12.30 1 17.0 23.5 5 X
SMAJ11A | SMAJ11CA AZ WZ 11.0 12.20 13.50 1 18.2 22.0 1 X
SMAJ12A | SMAJ12CA BE XE 12.0 13.30 14.70 1 1€.8 20.1 1 X
SMAJ13A | SMAJ13CA BG XG 13.0 14.40 15.90 1 215 18.6 1 X
SMAJ14A | SMAJ14CA BK XK 14.0 15.60 17.20 1 23.2 17.2 1 X
SMAJ15A | SMAJ15CA BM XM 15.0 16.70 18.50 1 24.4 16.4 1 X
SMAJ16A | SMAJ16CA BP XP 16.0 17.80 19.70 1 26.0 15.4 1 X
SMAJ17A | SMAJ17CA BR XR 170 18.90 20.90 1 276 14.5 1 X
SMAJ18A | SMAJ18CA BT XT 18.0 20.00 22.10 1 29.2 13.7 1 X
SMAJ20A | SMAJ20CA BV XV 20.0 22.20 24.50 1 32.4 12.3 1 X
SMAJ22A | SMAJ22CA BX XX 22.0 24.40 26.90 1 3b.6 11.3 1 X
SMAJ24A | SMAJ24CA BZ XZ 24.0 26.70 29.50 1 38.9 10.3 1 X
SMAJ26A | SMAJ26CA CE YE 26.0 28.90 31.90 1 42.1 9.5 1 X
SMAJ28A | SMAJ28CA CG YG 28.0 31.10 34.40 1 45.4 8.8 1 X
SMAJ30A | SMAJ30CA CK YK 30.0 33.30 36.80 1 48.4 8.3 1 X
SMAJ33A | SMAJ33CA CM YM 33.0 36.70 40.60 1 53.3 75 1 X
SMAJ36A | SMAJ36CA cP YP 36.0 40.00 44.20 1 58.1 6.9 1 X
SMAJ40A | SMAJ40CA CR YR 40.0 44.40 49.10 1 64.5 6.2 1 X
SMAJ43A | SMAJ43CA CT YT 43.0 4780 52.80 1 69.4 5.8 1 X
SMAJ4BA | SMAJA5CA CV YV 45.0 50.00 55.30 1 72.7 5.5 1 X
SMAJ48A | SMAJ48CA CX YX 48.0 53.30 58.90 1 774 5.2 1 X
SMAJ51A | SMAJ51CA Cz YZ 51.0 56.70 62.70 1 82.4 4.9 1 X
SMAJ54A | SMAJS4CA RE ZE 54.0 60.00 66.30 1 871 4.6 1 X
SMAJG8A | SMAJS8CA RG ZG 58.0 64.40 71.20 1 93.6 4.3 1 X
SMAJGOA | SMAJGOCA RK ZK 60.0 66.70 73.70 1 96.8 4.1 1 X
SMAJB4A | SMAJBACA RM M 64.0 71.10 78.60 1 103.0 3.9 1 X
SMAJ70A | SMAJ70CA RP ZP 70.0 77.80 86.00 1 113.0 3.6 1 X
SMAJ75A | SMAJ75CA RR ZR 75.0 83.30 92.10 1 121.0 3.3 1 X
SMAJ78A | SMAJ78CA RT ZT 78.0 86.70 95.80 1 126.0 3.2 1 X
SMAJ8BBA | SMAJB5CA RV A% 85.0 94.40 104.00 1 1370 2.9 1 X
SMAJ90A | SMAJ90CA RX ZX 90.0 100.00 111.00 1 146.0 2.7 1 X
SMAJ100A | SMAJ100CA RZ 77 100.0 111.00 123.00 1 162.0 2.5 1 X
SMAJ110A | SMAJ110CA SE VE 110.0 122.00 135.00 1 1770 23 1 X
SMAJ120A | SMAJ120CA SG VG 120.0 133.00 147.00 1 193.0 2.1 1 X
SMAJ130A | SMAJ130CA SK VK 130.0 144.00 1569.00 1 209.0 1.9 1 X
SMAJ150A | SMAJ150CA SM VM 150.0 167.00 185.00 1 243.0 1.6 1 X
SMAJ160A | SMAJ160CA SR VP 160.0 178.00 197.00 1 259.0 1.5 1 X
SMAJ170A | SMAJ170CA SR VR 170.0 189.00 209.00 1 275.0 1.5 1 X
SMAJ180A | SMAJ180CA ST VT 180.0 201.00 222.00 1 292.0 1.4 1

SMAJ200A | SMAJ200CA SV VW 200.0 224.00 247.00 1 324.0 1.2 1

SMAJ220A | SMAJ220CA SX VX 220.0 246.00 272.00 1 356.0 1.1 1

SMAJ250A | SMAJ250CA SZ VZ 250.0 279.00 309.00 1 405.0 1.0 1

SMAJ300A | SMAJ300CA TE UE 300.0 335.00 371.00 1 486.0 0.8 1

SMAJ350A | SMAJ350CA TG UG 350.0 391.00 432.00 1 567.0 0.7 1

SMAJ400A | SMAJ4A00CA TK UK 400.0 447.00 494.00 1 648.0 0.6 1

SMAJ440A | SMAJ440CA ™ UM 440.0 492.00 543.00 1 713.0 0.6 1

For bidirectional type having V,,,, of 10 volts and less, the I limit is double.

RWM

For parts without A (V. is + 10% and V_ is 5% higher than with A parts).

SMAJ Series 8

©2008 Littelfuse, Inc.

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.
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Ratings 5°C unless otherwise noted)
Figure 1 - Peak Pulse Power Rating Curve Figure 2 - Pulse Derating Curve
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Transient Voltage Suppression Diodes
Surface Mount —400W > SMAJ series

P Littelfuse

Expertise Applied | Answers Delivered

Soldering Parameters

Reflow Condition

Lead—free assembly

Pre Heat

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

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

3°C/second max

T toT, - Ramp-up Rate

S(max)

3°C/second max

-Temperature (T ) (Liquidus)

217°C

Reflow
-Time (min to max) (t,)

60 - 150 seconds

Peak Temperature (T,)

260+0/—5 °C

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

20 - 40 seconds

Ramp-down Rate

6°C/second max

Time 25°C to peak Temperature (T,)

8 minutes Max.

Do not exceed

280°C

Critical Zone
T toTp

Ramp-down

Temperature (T)

s
Preheat

25°C

4———————— t25'CtoPeak —————————————

Time (t)

Environmental Specifications

Physical Specifications

Weight 0.002 ounce, 0.061 gram Temperature Cycle MIL-STD-883F, Method 1010.8
JEDEC DO-214AC Molded Plastic over
Case glass passivated junction Pressure Cooker JESD 22-A102C
Polarity Color band denotes cathode except Bipolar High Temp. Storage JESD 22-A103C
. Matte Tin-plated leads, Solderable per HTRB JESD, 22-108C
fening] JESD22-B102D
Thermal Shock JESD 22 A 106

PO-Z14AC (SWIA

Dimensions
Cathode Band

N ! A 0.049 0.065 1.250 1.650
’3 } ¢ B 0.157 0.177 3.990 4.500
C 0.100 0.110 2.540 2.790
«~— B D 0.078 0.090 1.980 2.290
. *‘ F, E 0.030 0.060 0.780 1520
D @ F - 0.008 - 0.203
— —= G 0.194 0.208 4.930 5.280
E”:j R F . H 0.006 0.012 0.152 0.305

| 0.070 - 1.800 -

|.$|.L.|.L.| J 0.082 - 2.100 -
- K - 0.090 - 2.300

I J L 0.082 - 2.100 -

SMAJ Series 10 ©2008 Littelfuse, Inc.

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




% Littelfuse Transient Voltage Suppression Diodes

Surface Mount —400W > SMAJ series

Expertise Applied | Answers Delivered

Part Numbering System Part Marking System

SMAJ XXX CA Cathode Band —|
‘|; 5% VOLTAGE TOLERANCE § ‘ I I
L BI-DIRECTIONAL
VOLTAGE
SERIES L
L Littelfuse Logo

Marking Code

Packaging

Component
Package

Packaging Packaging

Part number Option Specification

Quantity

SMAJIXXXXX DO-214AC 5000 Tape & Reel — 12mm/13" tape EIA RS-481

©2008 Littelfuse, Inc.
1 SMAJ Series

Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.
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Transient Voltage Suppression Diodes
Surface Mount—400W > P4ASMA series

P4SMA Series

Agency Approvals

AGENCY

A

AGENCY FILE NUMBER

E230531

Maximum Ratings and Thermal Characteristics

(T,=25°C unless otherwise noted)

Parameter Value Unit

Symbol

Peak Pulse Power Dissipation at
T,=25°C by 10x1000us waveform P
(Fig.1)(Note 1), (Note 2)

Power Dissipation on infinite heat
sink at T,=50°C

400 wW

P 3.3

Peak Forward Surge Current, 8.3ms |
Single Half Sine Wave (Note 3)

Maximum Instantaneous Forward
\oltage at 25A for Unidirectional V
only (Note 4)

Operating Junction and Storage
Temperature Range J

40

3.5V/6.5 \

-65 to 150

Typical Thermal Resistance Junction

to Lead 30

°C/W

uL

Typical Thermal Resistance Junction

to Ambient =

°C/W

uJA

Notes:
1. Non-repetitive current pulse , per Fig. 3 and derated above T, = 25°C per Fig. 2 .

2. Mounted on 0.2x0.2" (5.0 x 5.0mm) copper pad to each terminal.

3. Measured on 8.3ms single half sine wave or equivalent square wave for unidirectional
device only, duty cycle=4 per minute maximum.

4.V,<8.5V forV,, < 200V and V.<6.5V for V,, = 201V.

©2008 Littelfuse, Inc.
13

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

Description

‘E

P4SMA Series

The PASMA series is designed specifically to protect
sensitive electronic equipment from voltage transients
induced by lightning and other transient voltage events.

e RoHS compliant e Excellent clamping

e For surface mounted capability
applications to optimize e |ow incremental surge
board space resistance

e | ow profile package * Typical I, less than TuA

above 12V

e High Temperature
soldering guaranteed:
260°C/40 seconds at
terminals

e Plastic package has
Underwriters Laboratory
Flamsmmability 94V-O

e Matte Tin Lead-free
Plated

e Built-in strain relief

e Typical maximum
temperature coefficient
Vgr = 0.1% x V,,@25°C

e (lass passivated chip
junction

e 400W peak pulse power
capability at 10x1000us
waveform, repetition rate
(duty cycles):0.01%

e Fast response time:
typically less than 1.0ps
from OV to BV min

Applications

TVS devices are ideal for the protection of 1/O Interfaces,
V.. bus and other vulnerable circuits used in Telecom,
Computer, Industrial and Consumer electronic applications.

P4SMA Series




Transient Voltage Suppression Diodes % Littelfuse
Surface Mount —400W > P4ASMA series

Expertise Applied | Answers Delivered

Blaverss Breakdown Test \
Stand off Voltage V. CuUITent Clamping Peak
Voltage V., (Volts) @ I, Voltage V. c Pulse
(Volts) urrent Ipp
(A)
PASMAB.8A | PASMAB.8CA | 6VBA 6V8C 5.80 6.45 714 10 10.5 39.0 1000 X
PASMA75A | PASMA75CA 7VBA 7V5C 6.40 713 788 10 11.3 36.3 500 X
PASMAB8.2A | PASMA8.2CA | 8V2A 8V2C 7.02 7.79 8.61 10 12.1 33.9 200 X
PASMA9.1A | PASMA9.1CA | 9V1A 9V1C 7.78 8.65 9.55 1 13.4 30.6 50 X
PASMA10A | P4ASMA10CA 10A 10C 8.55 9.50 10.50 1 14.5 28.3 10 X
PASMA11A | PASMA11CA 1A 1C 9.40 10.50 11.60 1 15.6 26.3 5 X
PASMA12A | PASMA12CA 12A 12C 10.20 11.40 12.60 1 16.7 24.6 5 X
PASMA13A | PASMA13CA 13A 13C 11.10 12.40 13.70 1 18.2 22.5 1 X
PASMA15A | PASMA15CA 15A 15C 12.80 14.30 15.80 1 21.2 19.3 1 X
P4ASMA16A | PASMA16CA 16A 16C 13.60 15.20 16.80 1 22.5 18.2 1 X
PASMA18A | P4ASMA18CA 18A 18C 15.30 17.10 18.90 1 25.5 16.1 1 X
PASMA20A | P4ASMA20CA 20A 20C 1710 19.00 21.00 1 277 14.8 1 X
PASMA22A | PASMA22CA 22A 22C 18.80 20.90 23.10 1 30.6 13.4 1 X
PASMA24A | PASMA24CA 24A 24C 20.50 22.80 25.20 1 33.2 12.3 1 X
PASMA27A | P4ASMA27CA 27A 27C 23.10 25.70 28.40 1 375 10.9 1 X
PASMAS30A | P4ASMA30CA 30A 30C 25.60 28.50 31.50 1 41.4 9.9 1 X
PASMAS33A | PASMA33CA 33A 88 28.20 31.40 34.70 1 45.7 9.0 1 X
PASMA36A | PASMA3G6CA 36A 36C 30.80 34.20 37.80 1 49.9 8.2 1 X
PASMA39A | P4ASMA39CA 39A 39C 33.30 37.10 41.00 1 B89 76 1 X
PASMA43A | PASMA43CA 43A 43C 36.80 40.90 45.20 1 59.3 6.9 1 X
PASMA47A | PASMA47CA 47A 47C 40.20 44.70 49.40 1 64.8 6.3 1 X
PASMABTA | PASMABT1CA 51A 51C 43.60 48.50 53.60 1 70.1 5.8 1 X
PASMABBA | PASMAS6CA 56A 56C 47.80 53.20 58.80 1 77.0 B3 1 X
PASMAB2A | P4ASMAB2CA 62A 62C 53.00 58.90 65.10 1 85.0 4.8 1 X
PASMABSA | P4ASMABBCA 68A 68C 58.10 64.60 71.40 1 92.0 4.5 1 X
PASMA75A | P4ASMA75CA 75A 75C 64.10 71.30 78.80 1 103.0 4.0 1 X
PASMAB2A | PASMA82CA 82A 82C 70.10 7790 86.10 1 113.0 3.6 1 X
PASMA91A | PASMA91CA 91A 91C 77.80 86.50 95.50 1 125.0 3.3 1 X
P4SMA100A | PASMA100CA | 100A 100C 85.50 95.00 105.00 1 137.0 3.0 1 X
PASMA110A | PASMA110CA 110A 110C 94.00 105.00 116.00 1 152.0 2.7 1 X
PASMA120A | PASMA120CA 120A 120C 102.00 114.00 126.00 1 165.0 2.5 1 X
PASMA130A | PASMA130CA 130A 130C 111.00 124.00 137.00 1 179.0 2.3 1 X
PASMA150A | PASMA150CA | 150A 150C 128.00 143.00 158.00 1 207.0 2.0 1 X
PASMA160A | PASMA160CA | 160A 160C 136.00 152.00 168.00 1 219.0 1.9 1 X
P4ASMA170A | PASMA170CA 170A 170C 145.00 162.00 179.00 1 234.0 1.8 1 X
PASMA180A | PASMA180CA 180A 180C 154.00 171.00 189.00 1 246.0 1.7 1 X
PASMA200A | PASMA200CA | 200A 200C 171.00 190.00 210.00 1 274.0 1.5 1 X
PASMA220A | PASMA220CA | 220A 220C 185.00 209.00 231.00 1 328.0 1.3 1 X
PASMA250A | PASMA250CA | 250A 250C 214.00 237.00 263.00 1 344.0 1.2 1 X
PASMAS300A | PASMA300CA | 300A 300C 256.00 285.00 315.00 1 414.0 1.0 1 X
PASMAS350A | PASMA350CA | 350A 350C 300.00 332.00 368.00 1 482.0 0.9 1 X
PASMA400A | PASMA400CA | 400A 400C 342.00 380.00 420.00 1 548.0 0.8 1 X
PASMA440A | PASMA440CA | 440A 440C 376.00 418.00 462.00 1 602.0 0.7 1 X
PASMA480A | PASMA480CA | 480A 480C 408.00 456.00 504.00 1 658.0 0.6 1
PASMA510A | PASMA510CA | 510A 510C 434.00 485.00 535.00 1 698.0 0.6 1
PASMAB30A | PASMAS30CA | 530A 530C 47700 503.50 556.50 1 725.0 0.6 1
PASMAB40A | PASMAB40CA | 540A 540C 486.00 513.00 567.00 1 740.0 0.5 1
PASMABS50A | PASMAB50CA |  550A 550C 495.00 522.50 57750 1 760.0 0.5 1
The avaliable parts are "A” type only, the parts without A (V. is + 10%) is not avaliable.
For bidirectional type having V,, of 10 volts and less, the I limit is double.
PASMA Series 14 ©2008 Littelfuse, Inc.
Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.




% Littelfuse Transient Voltage Suppression Diodes
Surface Mount — 400W > P4SMA series
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Ratings 5°C unless otherwise noted)
Figure 1 - Peak Pulse Power Rating Figure 2 - Pulse Derating Curve
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Figure 3 - Pulse Waveform Figure 4 - Typical Junction Capacitance
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Transient Voltage Suppression Diodes % Littelfuse
Surface Mount —400W > PASMA series
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Soldering Parameters

Reflow Condition Lead—free assembly .
T, o i
-Temperature Min (T ) 150°C Ramp-up Griical Zone
Pre Heat |-Temperature Max (T, ) 200°C T e
-Time (min to max) (t) 60 — 180 secs TZ,’T
Average ramp up rate (Liquidus Temp 3°C/second max ;_;T Ramp-down
(T,) to peak £
'q_) Preﬁeat
Tgmax t0 T, - Ramp-up Rate 3°C/second max
-Temperature (T ) (Liquidus) | 217°C 25
Reflow ~————— {25'CtoPeak ————————————
-Time (min to max) (t,) 60 — 150 seconds Time (t)
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (tp)
Ramp-down Rate 6°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
Physical Specifications Environmental Specifications
Weight 0.002 ounce, 0.061 gram Temperature Cycle JESD22-A104
Case JEDEC DO-214AC. Molded plastic body
over glass passivated junction Pressure Cooker JESD 22-A102
. Color band denotes positive end .
Polarity (cathode) except bidirectional High Temp. Storage JESD22-A103
. Matte Tin-plated leads, Solderable per HTRB JESD22-A108
[ernins JESD22-8102D
Thermal Shock JESD22-A106

PO-Z14AC (SWIA

Dimensions
Cathode Band

N ! A 0.049 0.065 1.250 1.650
’3 } ¢ B 0.157 0.177 3.990 4.500
C 0.100 0.110 2.540 2.790
«~— B D 0.078 0.090 1.980 2.290
. *‘ F, E 0.030 0.060 0.780 1520
D @ F - 0.008 - 0.203
— —= G 0.194 0.208 4.930 5.280
E”:j GF . H 0.006 0.012 0.152 0.305

| 0.070 - 1.800 -

|.$|.L.|.L.| J 0.082 - 2.100 -
- K - 0.090 - 2.300

I J L 0.082 - 2.100 -

PASMA Series 16 ©2008 Littelfuse, Inc.
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Part Numbering System Part Marking System

P4SMA XXX CA Cathode Band

_|
M ¢ ]
X
5% VOLTAGE TOLERANCE X

BI-DIRECTIONAL

VOLTAGE L
SERIES Littelfuse Logo

Marking Code

Packaging

Component
Package

Packaging Packaging

Part number Option Specification

Quantity

PASMAXxxXX DO-214AC 5000 Tape & Reel — 12mm/13" tape EIA STD RS-481

©2008 Littelfuse, Inc.
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Specifications are subject to change without notice.
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Transient Voltage Suppression Diodes
Surface Mount —500W > SACB series

SACB Series

Agency Approvals

NCY FILE NUMBER

E230531

Maximum Ratings and Thermal Characteristics

(T,=25°C unless otherwise noted)

Parameter

S\Vaglele]

Value

Unit

Peak pulse power dissipation at

ta=25°C by 10x1000us waveform P e 500 W
(fig.1)( Note 1)

Power dissipation on infinite heat

sink at T =50°C Puav S0 W
Peak Pulse Power Dissipation at Ser

Ta=25°C by 10x1000us waveform [ Table 1 Amps
(Fig. 3) (Note 1)

Operating Junction and Storage ) o
Temperature Range Ty Tsrg |-65 10150 C
Typical Thermal Resistance Junction o

to Lead Ru e g
Typical Thermal Resistance Junction o

to Ambient uA 120 Cw

Note:

1. Non-repetitive current pulse , per Fig. 3 and derated above T, = 25°C per Fig. 2.

©2008 Littelfuse, Inc.

Specifications are subject to change without notice.

Please refer to http://www.littelfuse.com for current information.
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SACB series is designed specifically to protect sensitive
electronic equipment from voltage transients induced by
lightning and other transient voltage events.

‘2

SACB Series

Description

RoHS compliant

For surface mounted
applications in order to
optimize board space
Low profile package
Built-in strain relief
Typical maximum
temperature coefficient
AV, =0.1% x V, @25°C
Glass passivated chip
junction

500W peak pulse power
capability at 10x1000us
waveform, repetition rate
(duty cycles):0.01%

Fast response time:

Applications

typically less than 1.0ps
from OV to BV min
Excellent clamping
capability

Low incremental surge
resistance

High Temperature
soldering guaranteed:
260°C/40 seconds at
terminals

Plastic package has
Underwriters Laboratory
Flammability 94V-O
Matte Tin Lead-free
Plated

TVS devices are ideal for the protection of I/O Interfaces,
V. bus and other vulnerable circuits used in Telecom,
Computer, Industrial and Consumer electronic applications.

SACB Series
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Surface Mount—500W > SACB series
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Electrical Characteristics

- . Maxi Maximum . . Inverse
Stand-Off Minimum | Maximum | Maximum Peak Maximum | Working Blocking | peak Inverse

Breakdown | Reverse | Clamping [ p/ico Junction | Inverse | |eaka -
. . ge Blocking UL
(Note1) V., Voltage at | Leakage |Voltageat| .~ . .. |Capacitance | Blocking | current at VoltagaV—. | Recagnition
W) I: =1.0MA atV, I, 1,,=5.0A per (Fig.3) at Voltage V@l V) PIB
Ver(V) (uA) V_(V) 1o(A) 0Volts (pF) | V,sV) (mA)

[

Part Voltage

Number

SACB5.0 SKE 5.0 7.60 300 10.0 44.0 45 75 1.0 100 X
SACB6.0 SKG 6.0 7.90 300 11.2 41.0 45 75 1.0 100 X
SACB7.0 SKM 7.0 8.33 300 12.6 38.0 45 75 1.0 100 X
SACB8.0 SKR 8.0 8.89 100 13.4 36.0 45 75 1.0 100 X
SACB8.5 SKT 8.5 9.44 50 14.0 34.0 45 79 1.0 100 X
SACB10 SKX 10.0 11.10 5 16.3 29.0 45 75 1.0 100 X
SACB12 SLE 12.0 13.30 5 19.0 25.0 45 75 1.0 100 X
SACB15 SLM 15.0 16.70 5 23.6 20.0 45 75 1.0 100 X
SACB18 SLT 18.0 20.00 5 28.8 15.0 45 75 1.0 100 X
SACB22 SLX 22.0 24.40 5 35.4 14.0 45 75 1.0 100 X
SACB26 SME 26.0 28.90 5 42.3 1.1 45 79 1.0 100 X
SACB30 SMK 30.0 33.30 5 48.6 10.0 45 75 1.0 100 X
SACB36 SMP 36.0 40.00 5 60.0 8.6 45 75 1.0 100 X
SACB45 SMV 45.0 50.00 5 770 6.8 45 150 1.0 200 X
SACB50 SMZ 50.0 55.50 5 88.0 5.8 45 150 1.0 200 X

Ratings and Characteristic Curves (1,= 25°C unless otherwise noted)

Figure 1 - Peak Pulse Power Rating Curve Figure 2 - Pulse Derating Curve

100
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= S
E 30 Non-repetitive Pulse [T g 75
5 Waveform shown in Fig. 3 ] 2
H Ta =25°C o
L 10 Er a
[0} el
2 | % Peak Power
< ‘ £ 50 (Single Pulse)
© —
aq_) — [\'\\mpu\se o
. ;i Exponcnia °
Poc"5" i ec (&)}
g b - ) Decay / S
- Half Sine $ 25
<
*igerp &L
e N
ot 0
ol T
0.1s 1.0s 10s 100s 1.0ms 10ms 0 25 50 75 100 125 150
tq - Pulse Width (sec.) T, - Lead Temperature (°C)
Figure 3 - Pulse Waveform Figure 4 - AC Line Protection Application
150
= |¢ tr=10psec Ty=25°C
3 Pulse Widthitd) is defined O O
= as the point where the peak
N Peak Value current decays to 50% of Ippy
S 100 [ g~ IPPM + P
5
9 Half Value < >
£ IPPM ('PPM)
=} / 2
a
<
g 50 10/1000psec. Waveform —|_
o as defined by R.E.A
'5 O Low Capacitance O
* td * Application Note: Device must be used with two
0 units in parallel, opposite in polarity as shown in
0 1.0 2.0 3.0 4.0 circuit for AC signal line protection.
t-Time (ms)
©2008 Littelfuse, Inc.
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Soldering Parameters

Reflow Condition Lead-free assembly . -
-Temperature Min (Ts(min)) 150°C Ramp-up Cr-ilgiLc?(l) ?:e
Pre Heat |-Temperature Max (T ) 200°C ~ T
-Time (min to max) (t ) 60 — 180 secs ET
G_\Sezzg:e;akmp up rate (LiquidusTemp 3°C/second max :%'%T : Ramp-down
[ Preheat
Tqmax 10 T - Ramp-up Rate 3°C/second max
A -Temperature (T ) (Liquidus) | 217°C S P —r— —
-Time (min to max) (t,) 60 — 150 seconds Time (t)
Peak Temperature (T,) 26095 °C

Time within 5°C of actual peak 20 — 40 seconds Flow/Wave Soldering (Solder Dipping)

Temperature (tp)

Ramp-down Rate 6°C/second max Peak Temperature : 265°C
Time 25°C to peak Temperature (T,) 8 minutes Max. Dipping Time : 10 seconds
Do not exceed 280°C Soldering : 1 time
Physical Specifications Environmental Specifications
Weight 0.0030z., 0.093¢ Temperature Cycle JESD22-A104
Case JEDEC DO-214AA molded plastic body
over glass passivated junction. Pressure Cooker JESD 22-A102
. Color band denotes cathode except .
Polarity Bidirectional High Temp. Storage JESD22-A103
. Matte Tin-plated leads. Solderable per HTRB JESD22-A108
Ll JESD22-8102D.
Thermal Shock JESD22-A106

Inches Millimeters

DO-214AA (SMB J-Bend) Dimensions

Cathode Band
¥ A 0.077 0.086 1.950 2.200
¥ c B 0.160 0.180 4.060 4570
A C 0.130 0.155 3.300 3.940
— l D 0.084 0.096 2.130 2.440
— B — E 0.030 0.060 0.760 1520
F ] 0.008 : 0.203
* / W\ F‘ G 0.205 0.220 5.210 5.590
D [|\ /‘H H 0.006 0.012 0.152 0.305
v o :
F
E G —
©2008 Littelfuse, Inc. 21 SACE Seri
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Part Numbering System Part Marking System

SACB XX

Series Type

Stand Off Voltage

Cathode Band

:[E|

L |*Littelfuse Logo

Product Type

Packaging

Part number

Component

Quantity

Packaging

Packaging Specification

SACBXX

Package
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Transient Voltage Suppression Diodes
Surface Mount—600W > SMBJ series

SMBJ Series

Agency Approvals

AGENCY

A

AGENCY FILE NUMBER

E128662/E230531

Maximum Ratings and Thermal Characteristics

Description

‘2

SMBJ Series

The SMBJ series is designed specifically to protect
sensitive electronic equipment from voltage transients
induced by lightning and other transient voltage events.

e RoHS compliant

e For surface mounted
applications to optimize
board space

e | ow profile package

e Built-in strain relief

e Typical maximum
temperature coefficient
AVy, =0.1% x V,,@25°C

e Glass passivated chip
junction

e 600W peak pulse power
capability at 10x1000us
waveform, repetition rate
(duty cycles):0.01%

Excellent clamping
capability

Low incremental surge
resistance

Typical I, less than TpA
above 12V

High Temperature
soldering guaranteed:
260°C/40 seconds at
terminals

Plastic package has
Underwriters Laboratory
Flammability 94V-O
Matte Tin Lead-free
Plated

(T,=25°C unless otherwise noted)

e Fast response time:

typically less than 1.0ps
from OV to BV min

Parameter Symbol Value Unit

Peak Pulse Power Dissipation at
T,=25°C by 10x1000us waveform -~ 600 W
(Fig.1)(Note 1), (Note 2)

Power Dissipation on infinite heat p
sink at T,=50°C

Applications
5.0 W

M(AY) TVS devices are ideal for the protection of I/O Interfaces,

V. bus and other vulnerable circuits used in Telecom,
Computer, Industrial and Consumer electronic applications.

Peak Forward Surge Current, 8.3ms |
Single Half Sine Wave (Note 3) Y

Maximum Instantaneous Forward
Voltage at 50A for Unidirectional V
only (Note 4)

Operating Junction and Storage T T
Temperature Range JrsTG

100 A

3.5V/5.0 \

-65to0 150 | °C

Typical Thermal Resistance Junction 20

to Lead R CW

Typical Thermal Resistance Junction R

to Ambient wA 1o

°C/W

Notes:
1. Non-repetitive current pulse , per Fig. 3 and derated above T, = 25°C per Fig. 2.

2. Mounted on copper pad area of 0.2x0.2" (5.0 x 5.0mm) to each terminal.

3. Measured on 8.3ms single half sine wave or equivalent square wave for unidirectional
device only, duty cycle=4 per minute maximum.

4.V,<8.5V for Vy, < 200V and V.<5.0V for V,, = 201V.

©2008 Littelfuse, Inc.
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Transient Voltage Suppression Diodes
Surface Mount—600W > SMBJ series

Breakdown
Voltage V.
(Volts) @ I,

Reverse
Stand off
Voltage V,

(Volts)

Marking

Test
Current

Clamping
Voltage V.

P Littelfuse

Expertise Applied | Answers Delivered

Peak
Pulse
Current Ipp
(A)

Reverse
Leakage |,

SMBJ5.0A | SMBJ5.0CA KE AE 5.0 6.40 7.00 10 9.2 65.3 800 X
SMBJ6.0A | SMBJ6.0CA KG AG 6.0 6.67 737 10 10.3 58.3 800 X
SMBJ6.5A | SMBJ6.5CA KK AK 6.5 7.22 798 10 11.2 53.6 500 X
SMBJ7.0A | SMBJ70CA KM AM 7.0 778 8.60 10 12.0 50.0 200 X
SMBJ7.5A SMBJ75CA KP AP 75 8.33 9.21 1 12.9 46.6 100 X
SMBJ8.0A | SMBJ8.0CA KR AR 8.0 8.89 9.83 1 13.6 44.2 50 X
SMBJ8.5A | SMBJ8.5CA KT AT 8.5 9.44 10.40 1 14.4 41.7 20 X
SMBJ9.0A | SMBJ9.0CA KV AV 9.0 10.00 11.10 1 15.4 39.0 10 X
SMBJ10A | SMBJ10CA KX AX 10.0 11.10 12.30 1 17.0 8518 ) X
SMBJ11A SMBJ11CA KZ AZ 11.0 12.20 13.50 1 18.2 33.0 1 X
SMBJ12A SMBJ12CA LE BE 12.0 13.30 14.70 1 19.9 30.2 1 X
SMBJ13A SMBJ13CA LG BG 13.0 14.40 15.90 1 21.5 28.0 1 X
SMBJ14A | SMBJ14CA LK BK 14.0 15.60 17.20 1 23.2 25.9 1 X
SMBJ15A | SMBJ15CA LM BM 15.0 16.70 18.50 1 24.4 24.6 1 X
SMBJ16A SMBJ16CA LP BP 16.0 17.80 19.70 1 26.0 23.1 1 X
SMBJ17A SMBJ17CA LR BR 170 18.90 20.90 1 276 21.8 1 X
SMBJ18A SMBJ18CA LT BT 18.0 20.00 22.10 1 29.2 20.6 1 X
SMBJ20A | SMBJ20CA LV BV 20.0 22.20 24.50 1 32.4 18.6 1 X
SMBJ22A | SMBJ22CA LX BX 22.0 24.40 26.90 1 .o 16.9 1 X
SMBJ24A SMBJ24CA Lz Bz 24.0 26.70 29.50 1 38.9 15.5 1 X
SMBJ26A SMBJ26CA ME CE 26.0 28.90 31.90 1 421 14.3 1 X
SMBJ28A SMBJ28CA MG CG 28.0 31.10 34.40 1 45.4 13.3 1 X
SMBJ30A | SMBJ30CA MK CK 30.0 33.30 36.80 1 48.4 12.4 1 X
SMBJ33A | SMBJ33CA MM CM 33.0 36.70 40.60 1 53.3 11.3 1 X
SMBJ36A SMBJ36CA MP CP 36.0 40.00 44.20 1 58.1 10.4 1 X
SMBJ40A SMBJ40CA MR CR 40.0 44.40 49.10 1 64.5 9.3 1 X
SMBJ43A SMBJ43CA MT CT 43.0 4780 52.80 1 69.4 8.7 1 X
SMBJ45A | SMBJ45CA MV CV 45.0 50.00 55.30 1 72.7 8.3 1 X
SMBJ48A | SMBJ48CA MX CX 48.0 53.30 58.90 1 774 78 1 X
SMBJ51A SMBJ51CA MZ (ov4 51.0 56.70 62.70 1 82.4 73 1 X
SMBJ54A SMBJ54CA NE DE 54.0 60.00 66.30 1 871 6.9 1 X
SMBJ58A SMBJ58CA NG DG 58.0 64.40 71.20 1 93.6 6.5 1 X
SMBJ6B0A | SMBJGB0OCA NK DK 60.0 66.70 73.70 1 96.8 6.2 1 X
SMBJ64A | SMBJ64CA NM DM 64.0 71.10 78.60 1 103.0 5.9 1 X
SMBJ70A SMBJ70CA NP DP 70.0 77.80 86.00 1 113.0 5.3 1 X
SMBJ75A SMBJ75CA NR DR 75.0 83.30 92.10 1 121.0 5.0 1 X
SMBJ78A SMBJ78CA NT DT 78.0 86.70 95.80 1 126.0 4.8 1 X
SMBJ8BBA | SMBJ85CA NV DV 85.0 94.40 104.00 1 1370 4.4 1 X
SMBJ90A | SMBJ90CA NX DX 90.0 100.00 111.00 1 146.0 4.1 1 X
SMBJ100A | SMBJ100CA NZ Dz 100.0 111.00 123.00 1 162.0 3.7 1 X
SMBJ110A | SMBJ110CA PE EE 110.0 122.00 135.00 1 1770 3.4 1 X
SMBJ120A | SMBJ120CA PG EG 120.0 133.00 14700 1 193.0 3.1 1 X
SMBJ130A | SMBJ130CA PK EK 130.0 144.00 159.00 1 209.0 2.9 1 X
SMBJ150A | SMBJ150CA PM EM 150.0 167.00 185.00 1 243.0 2.5 1 X
SMBJ160A | SMBJ160CA PP EP 160.0 178.00 19700 1 259.0 2.3 1 X
SMBJ170A | SMBJ170CA PR ER 170.0 189.00 209.00 1 275.0 2.2 1 X
SMBJ180A | SMBJ180CA PT ET 180.0 201.00 222.00 1 292.0 2.1 1
SMBJ200A | SMBJ200CA PV EV 200.0 224.00 247.00 1 324.0 1.9 1
SMBJ220A | SMBJ220CA PX EX 220.0 246.00 272.00 1 356.0 1.7 1
SMBJ250A | SMBJ250CA Pz EZ 250.0 279.00 309.00 1 405.0 1.5 1
SMBJ300A | SMBJ300CA QE FE 300.0 335.00 371.00 1 486.0 1.3 1
SMBJ350A | SMBJ350CA QG FG 350.0 391.00 432.00 1 567.0 1.1 1
SMBJ400A | SMBJ400CA QK FK 400.0 44700 494.00 1 648.0 0.9 1
SMBJ440A | SMBJ440CA QM FM 440.0 492.00 543.00 1 713.0 0.9 1

For bidirectional type having V,, of 10 volts and less, the I limit is double.

For parts without A , the V. is + 10% and Vc is 5% higher than with A parts.
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% Littelfuse Transient Voltage Suppression Diodes
Surface Mount — 600W > SMBJ series
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Ratings an
Figure 1 - Peak Pulse Power Rating Figure 2 - Pulse Derating Curve
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Figure 6 - Maximum Non-Repetitive Peak Forward

Figure 5 - Steady State Power Dissipation Derating Curve
Surge Current Uni-Directional Only
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Transient Voltage Suppression Diodes % Littelfuse
Surface Mount—600W > SMBJ series

Expertise Applied | Answers Delivered

Soldering Parameters
Reflow Condition Lead—free assembly .
T, o i
-Temperature Min (T ) 150°C Ramp-up Griical Zone
Pre Heat |-Temperature Max (T, ) 200°C T e
-Time (min to max) (t) 60 — 180 secs TZ,’T
. 2
Average ramp up rate (Liquidus Temp 3°C/second max g, Ramp-down
(T,) to peak £
'q_) Preﬁeat
Tgmax t0 T, - Ramp-up Rate 3°C/second max
-Temperature (T ) (Liquidus) | 217°C 25
RefIOW 4———— t25'Cto Peak ——
-Time (min to max) (t,) 60 — 150 seconds Time (t)
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (tp)
Ramp-down Rate 6°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
Physical Specifications Environmental Specifications
Weight 0.003 ounce, 0.093 grams Temperature Cycle JESD22-A104
JEDEC DO214AA. Molded plastic body
Case over glass passivated junction Pressure Cooker JESD 22-A102
Color band denotes cathode except i
Polarity Bidirectional High Temp. Storage JESD22-A103
i Matte Tin-plated leads, Solderable per HTRB JESD22-A108
Terminal JESD22-8102D
Thermal Shock JESD22-A106
©2008 Littelfuse, Inc.
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% Littelfuse Transient Voltage Suppression Diodes
Surface Mount — 600W > SMBJ series
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DO-214AA (SMB J-Bend) Millimeters

Dimensions

Cathode Band Min Max Min Max
t A 0.077 0.086 1.950 2.200
A C B 0.160 0.180 4.060 4.570
i C 0.130 0.155 3.300 3.940
D 0.084 0.096 2.130 2.440
“— B E 0.030 0.060 0.760 1520
* / W\ F‘ F - 0.008 - 0.203
D G 0.205 0.220 5.210 5.590
v U\ﬁ— v —/ﬂ H 0.006 0.012 0.152 0.305
,tj F | 0.089 - 2.260 -
E G — J 0.085 - 2.160 -
|‘i>| K |<L>| K - 0.107 - 2.740
L L 0.085 - 2.160 -

Part Numbering System Part Marking System

SMBJ XXXCA Cathode Band

_|
M S [E]
X
5% VOLTAGE TOLERANCE x

BI-DIRECTIONAL

VOLTAGE L
SERIES Littelfuse Logo

Marking Code

Packaging

Component
Package

Packaging Packaging

Part number Option Specification

Quantity

SMBUxxxXX DO-214AA 3000 Tape & Reel — 12mm/13" tape EIA STD RS-481

©2008 Littelfuse, Inc.
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Transient Voltage Suppression Diodes
Surface Mount—600W > P6SMB series

P6SIMVIB Series

Agency Approvals

AGENCY

A

E230531

AGENCY FILE NUMBER

Maximum Ratings and Thermal Characteristics

Description

‘2

P6SMB Series

The PBSMB series is designed specifically to protect
sensitive electronic equipment from voltage transients
induced by lightning and other transient voltage events.

e RoHS compliant

e For surface mounted
applications to optimize
board space

e | ow profile package

e Built-in strain relief

e Typical maximum
temperature coefficient
AV =0.1% x V,@25°C

e Glass passivated chip
junction

e 600W peak pulse power
capability at 10x1000us
waveform, repetition rate
(duty cycles):0.01%

Excellent clamping
capability

Low incremental surge
resistance

Typical I, less than TpA
above 12V

High Temperature
soldering guaranteed:
260°C/40 seconds at
terminals

Plastic package has
Underwriters Laboratory
Flammability 94V-O
Matte Tin Lead-free
Plated

(T,=25°C unless otherwise noted)

e Fast response time:
typically less than 1.0ps

Parameter Symbol Value Unit ]
Peak Pulse Power Dissipation at from OV to BV min
T,=25°C by 10x1000us waveform Poo 600 wW
(Fig.1)(Note 1), (Note 2) ...
o . Applications
Power Dissipation on infinite heat p 50 W
sink at T,=50°C o ' TVS devices are ideal for the protection of 1/O Interfaces,
Peak Forward Surge Current, 8.3ms V. bus and other vulnerable circuits used in Telecom,
Single Half Sine Wave (Note 3) lesu 10 A Computer, Industrial and Consumer electronic applications.
Maximum Instantaneous Forward
Voltage at 50A for Unidirectional V. 3.5V/5.0 V
only (Note 4)
Operating Junction and Storage o
Temperature Range U Dge 2B L0 1B e
Typical Thermal Resistance Junction o
to Lead R 20 cw
Typical Thermal Resistance Junction o
to Ambient Run [ Lt

Notes:
1. Non-repetitive current pulse , per Fig. 3 and derated above T, = 25°C per Fig. 2.

2. Mounted on copper pad area of 0.2x0.2" (5.0 x 5.0mm) to each terminal.

3. Measured on 8.3ms single half sine wave or equivalent square wave for unidirectional
device only,duty cycle=4 per minute maximum.

4.V,_<8.6V forV,, < 200V andV.<5.0V forV . = 201V.

BR = BR =

©2008 Littelfuse, Inc.
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Transient Voltage Suppression Diodes % Littelfuse
Surface Mount—600W > P6SMB series

Expertise Applied | Answers Delivered

R . Breakdown Test |
Stand off Voltage V,, CUITent Clamping Peak
VA (Volts) @ 1, Voltage V., c Pulse
(Volts) urrent Ipp
(A)
P6SMB6.8A P6SMB6.8CA 6VBA 6V8C 5.80 6.45 714 10 10.5 58.1 1000 X
P6SMB7.5A P6SMB7.5CA 7VBA 7V5C 6.40 713 7.88 10 1.3 54.0 500 X
P6SMB8.2A P6SMB8.2CA 8V2A 8V2C 7.02 7.79 8.61 10 12.1 50.4 200 X
PESMB9.1A P6SMB9.1CA V1A 9V1C 778 8.65 9.55 1 13.4 455 50 X
P6SMB10A P6SMB10CA 10A 10C 8.55 9.50 10.50 1 14.5 421 10 X
P6SMB11A P6SMB11CA 1A 1C 9.40 10.50 11.60 1 15.6 39.1 5 X
P6SMB12A P6SMB12CA 12A 12C 10.20 11.40 12.60 1 16.7 36.5 5 X
P6SMB13A P6SMB13CA 13A 13C 11.10 12.40 13.70 1 18.2 33.5 1 X
PESMB15A P6SMB15CA 15A 15C 12.80 14.30 15.80 1 21.2 28.8 1 X
PESMB16A P6SMB16CA 16A 16C 13.60 15.20 16.80 1 22.5 271 1 X
P6SMB18A P6SMB18CA 18A 18C 15.30 17.10 18.90 1 25.5 24.2 1 X
P6SMB20A P6SMB20CA 20A 20C 1710 19.00 21.00 1 277 22.0 1 X
P6SMB22A P6SMB22CA 22A 22C 18.80 20.90 23.10 1 30.6 19.9 1 X
P6SMB24A PESMB24CA 24A 24C 20.50 22.80 25.20 1 33.2 18.4 1 X
P6SMB27A P6SMB27CA 27A 27C 23.10 25.70 28.40 1 375 16.3 1 X
P6SMB30A P6SMB30CA 30A 30C 25.60 28.50 31.50 1 41.4 14.7 1 X
P6SMB33A P6SMB33CA 33A B88E 28.20 31.40 34.70 1 45.7 13.3 1 X
P6SMB36A P6SMB36CA 36A 36C 30.80 34.20 37.80 1 49.9 12.2 1 X
P6SMB39A P6SMB39CA 39A 39C 33.30 3710 41.00 1 5819 11.3 1 X
PESMB43A P6SMB43CA 43A 43C 36.80 40.90 45.20 1 59.3 10.3 1 X
P6SMB47A P6SMB47CA 47A 47C 40.20 44.70 49.40 1 64.8 9.4 1 X
P6SMB51A P6SMB51CA 51A 51C 43.60 48.50 53.60 1 70.1 8.7 1 X
P6SMB56A P6SMB56CA 56A 56C 47.80 53.20 58.80 1 770 7.9 1 X
P6SMB62A PESMB62CA 62A 62C 53.00 58.90 65.10 1 85.0 7.2 1 X
P6SMBG8A P6SMBBG8CA 68A 68C 58.10 64.60 71.40 1 92.0 6.6 1 X
P6SMB75A P6SMB75CA 75A 75C 64.10 71.30 78.80 1 103.0 5.9 1 X
P6SMB82A P6SMB82CA 82A 82C 70.10 7790 86.10 1 113.0 5.4 1 X
P6SMB91A P6SMB91CA 91A 91C 77.80 86.50 95.50 1 125.0 4.9 1 X
P6SMB100A P6SMB100CA 100A 100C 85.50 95.00 105.00 1 137.0 4.5 1 X
P6SMB110A P6SMB110CA 110A 110C 94.00 105.00 116.00 1 152.0 4.0 1 X
P6SMB120A P6SMB120CA 120A 120C 102.00 114.00 126.00 1 165.0 3.7 1 X
P6SMB130A P6SMB130CA 130A 130C 111.00 124.00 13700 1 179.0 3.4 1 X
P6SMB150A P6SMB150CA 150A 150C 128.00 143.00 | 158.00 1 2070 2.9 1 X
P6SMB160A PESMB160CA 160A 160C 136.00 152.00 | 168.00 1 219.0 2.8 1 X
P6SMB170A P6SMB170CA 170A 170C 145.00 162.00 179.00 1 234.0 2.6 1 X
P6SMB180A P6SMB180CA 180A 180C 154.00 171.00 189.00 1 246.0 2.5 1 X
P6SMB200A P6SMB200CA 200A 200C 171.00 190.00 | 210.00 1 274.0 2.2 1 X
P6SMB220A P6SMB220CA 220A 220C 185.00 209.00 | 231.00 1 328.0 1.9 1 X
P6SMB250A P6SMB250CA 250A 250C 214.00 23700 | 263.00 1 344.0 1.8 1 X
P6SMB300A P6SMB300CA 300A 300C 256.00 285.00 | 315.00 1 414.0 1.5 1 X
P6SMB350A P6SMB350CA 350A 350C 300.00 332.00 | 368.00 1 482.0 1.3 1 X
P6SMB400A P6SMB400CA 400A 400C 342.00 380.00 | 420.00 1 548.0 1.1 1 X
P6SMB440A P6SMB440CA 440A 440C 376.00 418.00 | 462.00 1 602.0 1.0 1 X
PESMB480A P6SMB480CA 480A 480C 408.00 456.00 | 504.00 1 658.0 0.9 1
P6SMB510A P6SMB510CA 510A 510C 434.00 485.00 | 535.00 1 698.0 0.9 1
P6SMB530A P6SMB530CA 530A 530C 47700 503.50 | 556.50 1 725.0 0.8 1
P6SMB540A P6SMB540CA 540A 540C 486.00 513.00 | 56700 1 740.0 0.8 1
P6SMB550A P6SMB550CA 550A 550C 495.00 522.50 57750 1 760.0 0.8 1
For bidirectional type having V,, of 10 volts and less, the I limit is double.
The avaliable parts are "A" type only, the parts without A (V, is + 10%) is not avaliable.
PESMB Series 20 ©2008 Littelfuse, Inc.
Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.
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Surface Mount — 600W > P6SMB series

Expertise Applied | Answers Delivered

Ratings an 5°C unless otherwise noted)
Figure 1 - Peak Pulse Power Rating Figure 2 - Pulse Derating Curve
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Figure 3 - Pulse Waveform Figure 4 - Typical Junction Capacitance
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Transient Voltage Suppression Diodes % Littelfuse
Surface Mount—600W > P6SMB series

Expertise Applied | Answers Delivered

Soldering Parameters
Reflow Condition Lead—free assembly .
T, o i
-Temperature Min (T ) 150°C Ramp-up Griical Zone
Pre Heat |-Temperature Max (T, ) 200°C T e
-Time (min to max) (t) 60 — 180 secs TZ,’T
. 2
Average ramp up rate (Liquidus Temp 3°C/second max g, Ramp-down
(T,) to peak £
'q_) Preﬁeat
Tgmax t0 T, - Ramp-up Rate 3°C/second max
-Temperature (T ) (Liquidus) | 217°C 25
Reflow ~————— {25'CtoPeak ————————————
-Time (min to max) (t,) 60 — 150 seconds Time (t)
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (tp)
Ramp-down Rate 6°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
Physical Specifications Environmental Specifications
Weight 0.003 ounce, 0.093 grams Temperature Cycle JESD22-A104
JEDEC DO214AA. Molded plastic body
Case over glass passivated junction Pressure Cooker JESD 22-A102
Color band denotes cathode except i
Polarity Bidirectional. High Temp. Storage JESD22-A103
i Matte Tin-plated leads, Solderable per HTRB JESD22-A108
Terminal JESD22-8102D
Thermal Shock JESD22-A106
©2008 Littelfuse, Inc.
P6SMB Series 32
Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.




% Littelfuse Transient Voltage Suppression Diodes
Surface Mount — 600W > P6SMB series

Expertise Applied | Answers Delivered

Dimensions

Cathode Band Min Max Min Max
t A 0.077 0.086 1.950 2.200
A C B 0.160 0.180 4.060 4.570
i C 0.130 0.155 3.300 3.940
D 0.084 0.096 2.130 2.440
“— B E 0.030 0.060 0.760 1520
* / W\ F‘ F - 0.008 - 0.203
D G 0.205 0.220 5.210 5.590
v U\ﬁ— v —/ﬂ H 0.006 0.012 0.152 0.305
,tj F | 0.089 - 2.260 -
E G — J 0.085 - 2.160 -
|‘i>| K |<L>| K - 0.107 - 2.740
L L 0.085 - 2.160 -

Part Numbering System Part Marking System

P6SMB XXX CA Cathode Band

_|
M ¢ E]
X
5% VOLTAGE TOLERANCE X

BI-DIRECTIONAL

VOLTAGE L
SERIES Littelfuse Logo

Marking Code

Packaging

Component

Packaging Packaging

Part number Option Specification

Package Quantity

PBSMBxxxXX DO-214AA 3000 Tape & Reel — 12mm/13" tape EIA STD RS-481

©2008 Littelfuse, Inc.
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Transient Voltage Suppression Diodes
Surface Mount—1000W > 1KSMB series

1KSMB Series

<8
“e

Agency Approvals

AGENCY

A

AGENCY FILE NUMBER

E128662

Maximum Ratings and Thermal Characteristics
(T,=25°C unless otherwise noted)

Parameter Value Unit

Symbol

Peak Pulse Power Dissipation at
T,=25°C by 10x1000us waveform P 1000 W
(Fig.1)(Note 1), (Note 2)

Power Dissipation on infinite heat
sink at T,=50°C Pu 0.0 W

Peak Forward Surge Current, 8.3ms |

Single Half Sine Wave (Note 3) 1[0 A

Maximum Instantaneous Forward
\oltage at 50A for Unidirectional V
only (Note 4)

3.5V/5.0 \

Operating Junction and Storage T

Temperature Range o T

o | 6510150 | °C

Typical Thermal Resistance Junction

to Lead Rt 20 CW

Typical Thermal Resistance Junction R

to Ambient 1o °CW

uJA

Notes:
1. Non-repetitive current pulse , per Fig. 3 and derated above T, = 25°C per Fig. 2.

2. Mounted on copper pad area of 0.2x0.2" (5.0 x 5.0mm) to each terminal.

3. Measured on 8.3ms single half sine wave or equivalent square wave for unidirectional
device only, duty cycle=4 per minute maximum.

4.V,<8.5V for Vg, < 50V and V,.<5.0V for Vg, = 51V.

BR= BR =

©2008 Littelfuse, Inc.

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

Description

‘2

1KSMB Series

The 1KSMB series is designed specifically to protect
sensitive electronic equipment from voltage transients
induced by lightning and other transient voltage events.

e RoHS compliant e Typical I less than TuA
e For surface mounted above 12V
applications to optimize e High Temperature
board space soldering guaranteed:
e Low profile package 260°C/40 seconds at

e Built-in strain relief terminals

e Typical maximum e Plastic pgckage has
temperature coefficient Underwriters Laboratory
AVBR =0.1% x VBR@25°C Flammablllty 94V-0

e Glass passivated chip * Matte Tin Lead-free
junction Plated

« 1000W peak pulse power  ° Available in breakdown
capability at 10x1000ps Voltage from 6.8V
waveform, repetition rate to 160V specially
(duty cycles):0.01% designed for automotive

. applications
e Fast response time: . .
typically less than 1.0ps e Offers High-Surge rating

from OV to BV min in compact package:

) bridges the gap between
e Excellent clamping 600W and 1.5KW
capability '

e | ow incremental surge
resistance

Applications

TVS devices are ideal for the protection of I/O Interfaces,
V. bus and other vulnerable circuits used in Telecom,
Computer, Industrial and Consumer electronic applications.

1KSMB Series




Transient Voltage Suppression Diodes % Littelfuse
Surface Mount— 1000W > 1KSMB series

Expertise Applied | Answers Delivered

R . Breakdown Test |
Stand off Voltage V,, CUITent Clamping Peak

VA (Volts) @ I, Voltage V., Pulse

Current |
(Volts) (A) PE

1KSMB6.8A 1KSMB6.8CA A10A N10A 5.80 6.45 714 10 10.5 95.2 900
1KSMB7.5A 1KSMB7.5CA A10B N10B 6.40 713 7.88 10 11.3 88.5 400
1KSMB8.2A 1KSMB8.2CA A10C N10C 7.02 7.79 8.61 10 12.1 82.6 180
1KSMB9.1A 1KSMB9.1CA A10D N10D 7.78 8.65 9.55 13.4 74.6 45

1KSMB10A 1KSMB10CA A10E N10E 8.556 9.50 10.50
1KSMB11A 1KSMB11CA A10F N10F 9.40 10.50 11.60
1KSMB12A 1KSMB12CA A10G N10G 10.20 11.40 12.60
1KSMB13A 1KSMB13CA A10H N10H 11.10 12.40 13.70
1KSMB15A 1KSMB15CA A10l N10I 12.80 14.30 15.80
1KSMB16A 1KSMB16CA A10J N10J 13.60 15.20 16.80
1KSMB18A 1KSMB18CA A10K N10K 15.30 17.10 18.90
1KSMB20A TKSMB20CA AT0L N10L 17.10 19.00 21.00
1KSMB22A 1KSMB22CA A10M N10M 18.80 20.90 23.10
1KSMB24A 1KSMB24CA AT0N N10N 20.50 22.80 25.20
1KSMB27A 1KSMB27CA A100 N100 23.10 25.70 28.40
1KSMB30A 1KSMB30CA A10P N10P 25.60 28.50 31.50
1KSMB33A 1KSMB33CA A10Q N10Q 28.20 31.40 34.70 45.7 21.9
1KSMB36A TKSMB36CA A10R N10R 30.80 34.20 37.80 49.9 20.0

1

1 14.5 69.0
1
1
1
1
1
1
1
1
1
1
1
1
1

1KSMB39A 1KSMB39CA A10S N10S 33.30 37.10 41.00 1 53.9 18.6

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

15.6 64.1
16.7 59.9
18.2 54.9
21.2 472
22.5 44.4
25.5 39.2
27.7 36.1
30.6 32.7
33.2 30.1
375 26.7
41.4 24.2

1KSMB43A 1KSMB43CA A10T N10T 36.80 40.90 45.20 59.3 16.9
1KSMB47A 1KSMB47CA A10U N10U 40.20 44.70 49.40 64.8 15.4
1KSMB51A TKSMB51CA A10V N10V 43.60 48.50 53.60 70.1 14.3
1KSMB56A TKSMB56CA ATOW | N1OW 47.80 53.20 58.80 770 13.0
1KSMB62A 1KSMB62CA A10X N10X 53.00 58.90 65.10 85.0 11.8
1KSMBG8A 1KSMB68CA A10Y N10Y 58.10 64.60 71.40 92.0 10.9
1KSMB75A TKSMB75CA A10Z N10Z 64.10 71.30 78.80 103.0 9.7
1KSMB82A 1KSMB82CA B10A O10A 70.10 7790 86.10 113.0 8.8
1KSMB91A TKSMB91CA B10B 010B 77.80 86.50 95.50 125.0 8.0
1KSMB100A 1KSMB100CA B10C 010C 85.50 95.00 | 105.00 137.0 7.3

TKSMB110A 1KSMB110CA B10D 010D 94.00 105.00 | 116.00 152.0 6.6
1KSMB120A 1KSMB120CA B10E O10E 102.00 114.00 | 126.00 165.0 6.1

1KSMB130A 1KSMB130CA B10F O10F 111.00 124.00 | 13700 179.0 5.6
1KSMB150A 1KSMB150CA | B10G 010G 128.00 143.00 | 158.00 2070 4.8
1KSMB160A 1KSMB160CA | B10H O10H 136.00 152.00 | 168.00 219.0 4.6

XX XX XXX XX XXX XXX X XXX X XXX X | X[ XX |X|X

JEING UG DEENG (Y NG ) N (Y NN () N (Y Y (Y UG (NN Y (N U DY IS (NS DI JUENY Y NS B NS N o)

For bidirectional type having V,, of 10 volts and less, the I limit is double.

The avaliable parts are "A” type only, the parts without A (V4 is + 10%) is not avaliable.

©2008 Littelfuse, Inc.
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Ratings an
Figure 1 - Peak Pulse Power Rating Curve Figure 2 - Pulse Derating Curve
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Figure 3 - Pulse Waveform Figure 4 - Typical Junction Capacitance
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Figure 6 - Maximum Non-Repetitive Peak Forward

Figure 5 - Steady State Power Dissipation Derating

Curve Surge Current Uni-Directional Only
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Transient Voltage Suppression Diodes % Littelfuse
Surface Mount—1000W > 1KSMB series

Expertise Applied | Answers Delivered

Soldering Parameters
Reflow Condition Lead—free assembly .
T, o i
-Temperature Min (T ) 150°C Ramp-up Griical Zone
Pre Heat |-Temperature Max (T, ) 200°C T e
-Time (min to max) (t) 60 — 180 secs TZ,’T
. 2
Average ramp up rate (Liquidus Temp 3°C/second max g, Ramp-down
(T,) to peak £
'q_) Preﬁeat
Tgmax t0 T, - Ramp-up Rate 3°C/second max
-Temperature (T ) (Liquidus) | 217°C 25
Reflow ~————— {25'CtoPeak ————————————
-Time (min to max) (t,) 60 — 150 seconds Time (t)
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (tp)
Ramp-down Rate 6°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
Physical Specifications Environmental Specifications
Weight 0.003 ounce, 0.093 grams Temperature Cycle JESD22-A104
JEDEC DO214AA. Molded plastic body
Case over glass passivated junction Pressure Cooker JESD 22-A102
Color band denotes cathode except i
Polarity Bidirectional. High Temp. Storage JESD22-A103
i Matte Tin-plated leads, Solderable per HTRB JESD22-A108
Terminal JESD22-8102D
Thermal Shock JESD22-A106
©2008 Littelfuse, Inc.
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Dimensions

Cathode Band Min Max Min Max
t A 0.077 0.086 1.950 2.200
A C B 0.160 0.180 4.060 4.570
i C 0.130 0.155 3.300 3.940
D 0.084 0.096 2.130 2.440
“— B E 0.030 0.060 0.760 1520
* / W\ F‘ F - 0.008 - 0.203
D G 0.205 0.220 5.210 5.590
v U\ﬁ— v —/ﬂ H 0.006 0.012 0.152 0.305
,tj F | 0.089 - 2.260 -
E G — J 0.085 - 2.160 -
|‘i>| K |<L>| K - 0.107 - 2.740
L L 0.085 - 2.160 -

Part Numbering System Part Marking System

1KSMB XXX CA Cathode Band

7
L E|
5% VOLTAGE TOLERANCE X
BI-DDIRECTIONAL x

VOLTAGE
SERIES L
Littelfuse Logo

Marking Code

Packaging

Component

Packaging Packaging

Part number Option Specification

Package Quantity

TKSMBxxxXX DO-214AA 3000 Tape & Reel — 12mm/13" tape EIA STD RS-481

©2008 Littelfuse, Inc.
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Transient Voltage Suppression Diodes
Surface Mount—1500W > SMCJ series

SMCJ Series

Lo @

Agency Approvals

AGENCY

Y

AGENCY FILE NUMBER

E230531

Maximum Ratings and Thermal Characteristics

(T,=25°C unless otherwise noted)

Parameter Value Unit

S\Vaglele]

Peak Pulse Power Dissipation at
T,=25°C by 10x1000us waveform Poon
(Fig.1)(Note 1), (Note 2)

Power Dissipation on infinite heat P
sink at T,=50°C

1500 W

6.5

Peak Forward Surge Current, 8.3ms |
Single Half Sine Wave (Note 3)

Maximum Instantaneous Forward
\oltage at 100A for Unidirectional \
only (Note 4)

Operating Junction and Storage o
Temperature Range J

200 A

3.5/5.0 \

-65 to 150

Typical Thermal Resistance Junction R

to Lead 15

°C/W

Typical Thermal Resistance Junction R

to Ambient 8

°C/W

Notes:
1. Non-repetitive current pulse , per Fig. 3 and derated above T, = 25°C per Fig. 2.

2. Mounted on copper pad area of 0.31x0.31" (8.0 x 8.0mm) to each terminal.

3. Measured on 8.3ms single half sine wave or equivalent square wave for unidirectional
device only, duty cycle=4 per minute maximum.

4.V, <8.5V forVy, < 200V and V,.<5.0V for Vg, = 201V.

BR =

©2008 Littelfuse, Inc.
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SMCJ Series

Description

The SMCJ series is designed specifically to protect
sensitive electronic equipment from voltage transients
induced by lightning and other transient voltage events.

e RoHS compliant e Excellent clamping
e For surface mounted capability
applications to optimize e Low incremental surge
board space resistance
e Low profile package e Typical I, less than TuA
e Built-in strain relief above 12V

e High Temperature
soldering guaranteed:
260°C/40 seconds at
terminals

e Plastic package has
Underwriters Laboratory
Flammability 94V-O

e Matte Tin Lead-free
Plated

e Typical maximum
temperature coefficient
AV, =0.1%xV ,,@25°C

e Glass passivated chip
junction

e 1500W peak pulse power
capability at 10x1000us
waveform, repetition rate
(duty cycles):0.01%

e Fast response time:
typically less than 1.0ps
from OV to BV min

Applications

TVS devices are ideal for the protection of I/O Interfaces,
V. bus and other vulnerable circuits used in Telecom,
Computer, Industrial and Consumer electronic applications.

SMCJ Series



Transient Voltage Suppression Diodes % Littelfuse
Surface Mount— 1500W > SMCJ series

Expertise Applied | Answers Delivered

Electrical Characteristics

Reverse Breakdown Test (
Marking Stand off Voltage V. Current | Clamping Peak

Vol\t/age (Volts) @ I_ Voltage V. Cu}:?‘alﬁfl
(Volts) Aa) "

SMCJ5.0A SMCJ5.0CA GDE BDE 5.0 6.40 7.00 10 9.2 163.0 800 X
SMCJB.0A SMCJ6.0CA GDG BDG 6.0 6.67 737 10 10.3 145.7 800 X
SMCJ6.5A SMCJ6.56CA GDK BDK 6.5 7.22 7.98 10 11.2 134.0 500 X
SMCJ7.0A SMCJ70CA GDM BDM 7.0 7.78 8.60 10 12.0 125.0 200 X
SMCJ7.5A SMCJ75CA GDP BDP 75 8.33 9.21 1 12.9 116.3 100 X
SMCJ8.0A SMCJ8.0CA GDR BDR 8.0 8.89 9.83 1 13.6 110.3 50 X
SMCJ8.6A SMCJ8.56CA GDT BDT 8.5 9.44 10.40 1 14.4 104.2 20 X
SMCJ9.0A SMCJ9.0CA GDV BDV 9.0 10.00 11.10 1 15.4 974 10 X
SMCJ10A SMCJ10CA GDX BDX 10.0 11.10 12.30 1 17.0 88.3 5 X
SMCJ11A SMCJ11CA GDZ BDZ 11.0 12.20 13.50 1 18.2 82.5 1 X
SMCJ12A SMCJ12CA GEE BEE 12.0 13.30 14.70 1 19.9 75.4 1 X
SMCJ13A SMCJ13CA GEG BEG 13.0 14.40 15.90 1 215 69.8 1 X
SMCJ14A SMCJ14CA GEK BEK 14.0 15.60 17.20 1 23.2 64.7 1 X
SMCJ15A SMCJ15CA GEM BEM 15.0 16.70 18.50 1 24.4 61.5 1 X
SMCJ16A SMCJ16CA GEP BEP 16.0 17.80 19.70 1 26.0 577 1 X
SMCJ17A SMCJ17CA GER BER 17.0 18.90 20.90 1 276 54.4 1 X
SMCJ18A SMCJ18CA GET BET 18.0 20.00 22.10 1 29.2 51.4 1 X
SMCJ20A SMCJ20CA GEV BEV 20.0 22.20 24.50 1 32.4 46.3 1 X
SMCJ22A SMCJ22CA GEX BEX 22.0 24.40 26.90 1 5.5 42.3 1 X
SMCJ24A SMCJ24CA GEZ BEZ 24.0 26.70 29.50 1 38.9 38.6 1 X
SMCJ26A SMCJ26CA GFE BFE 26.0 28.90 31.90 1 42.1 35.7 1 X
SMCJ28A SMCJ28CA GFG BFG 28.0 31.10 34.40 1 45.4 33.1 1 X
SMCJ30A SMCJ30CA GFK BFK 30.0 33.30 36.80 1 48.4 31.0 1 X
SMCJ33A SMCJ33CA GFM BFM 33.0 36.70 40.60 1 53.3 28.2 1 X
SMCJ36A SMCJ36CA GFP BFP 36.0 40.00 44.20 1 58.1 258 1 X
SMCJ40A SMCJ40CA GFR BFR 40.0 44.40 49.10 1 64.5 23.3 1 X
SMCJ43A SMCJ43CA GFT BFT 43.0 47.80 52.80 1 69.4 21.7 1 X
SMCJ45A SMCJ45CA GFV BFV 45.0 50.00 55.30 1 72.7 20.6 1 X
SMCJ48A SMCJ48CA GFX BFX 48.0 53.30 58.90 1 774 19.4 1 X
SMCJ51A SMCJ51CA GFZ BFZ 51.0 56.70 62.70 1 82.4 18.2 1 X
SMCJ54A SMCJ54CA GGE BGE 54.0 60.00 66.30 1 87.1 17.3 1 X
SMCJ58A SMCJ58CA GGG BGG 58.0 64.40 71.20 1 93.6 16.1 1 X
SMCJ60A SMCJB0CA GGK BGK 60.0 66.70 73.70 1 96.8 15, 1 X
SMCJB4A SMCJ64CA GGM BGM 64.0 71.10 78.60 1 103.0 14.6 1 X
SMCJ70A SMCJ70CA GGP BGP 70.0 77.80 86.00 1 113.0 13.3 1 X
SMCJ75A SMCJ75CA GGR BGR 75.0 83.30 92.10 1 121.0 12.4 1 X
SMCJ78A SMCJ78CA GGT BGT 78.0 86.70 95.80 1 126.0 11.9 1 X
SMCJ8BA SMCJ85CA GGV BGV 85.0 94.40 104.00 1 137.0 11.0 1 X
SMCJ90A SMCJ90CA GGX BGX 90.0 100.00 111.00 1 146.0 10.3 1 X
SMCJ100A SMCJ100CA GGZ BGZ 100.0 111.00 123.00 1 162.0 9.3 1 X
SMCJ110A SMCJ110CA GHE BHE 110.0 122.00 135.00 1 1770 8.5 1 X
SMCJ120A SMCJ120CA GHG BHG 120.0 133.00 147.00 1 193.0 7.8 1 X
SMCJ130A SMCJ130CA GHK BHK 130.0 144.00 159.00 1 209.0 72 1 X
SMCJ150A SMCJ150CA | GHM BHM 150.0 167.00 185.00 1 243.0 6.2 1 X
SMCJ160A SMCJ160CA GHP BHP 160.0 178.00 197.00 1 259.0 5.8 1 X
SMCJ170A SMCJ170CA GHR BHR 170.0 189.00 | 209.00 1 275.0 5.5 1 X
SMCJ180A | SMCJ180CA GHT BHT 180.0 201.00 222.00 1 292.0 5.1 1 X
SMCJ200A | SMCJ200CA GHV BHV 200.0 224.00 247.00 1 324.0 4.6 1 X
SMCJ220A | SMCJ220CA GHX BHX 220.0 246.00 | 272.00 1 356.0 4.2 1 X
SMCJ250A | SMCJ250CA GHZ BHZ 250.0 279.00 | 309.00 1 405.0 3.7 1 X
SMCJ300A | SMCJ300CA GJE BJE 300.0 335.00 371.00 1 486.0 3.1 1 X
SMCJ350A | SMCJ350CA GJG BJG 350.0 391.00 | 432.00 1 5670 2.6 1 X
SMCJ400A | SMCJ400CA GJK BJK 400.0 44700 494.00 1 648.0 2.3 1 X
SMCJ440A | SMCJ440CA GJM BJM 440.0 492.00 | 543.00 1 713.0 2.1 1 X

For bidirectional type having V,, of 10 volts and less, the I limit is double.

For parts without A , the V. is + 10% and V, is 5% higher than with A parts.

©2008 Littelfuse, Inc.
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Figure 1 - Peak Pulse Power Rating

Transient Voltage Suppression Diodes
Surface Mount—1500W > SMCJ series

Figure 2 - Pulse Derating Curve
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Figure 3 - Pulse Waveform

Figure 4 - Typical Junction Capacitance
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Figure 5 - Steady State Power Dissipation Derating

Figure 6 - Maximum Non-Repetitive Peak Forward
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Soldering Parameters

Reflow Condition

Lead—free assembly

Pre Heat

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

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

3°C/second max

TS max) to TL - Ramp'up Rate

3°C/second max

-Temperature (T ) (Liquidus)

217°C

Reflow

-Time (min to max) (ts)

60 - 150 seconds

Peak Temperature (T,)

260+0/—5 °C

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

20 - 40 seconds

Ramp-down Rate

6°C/second max

Time 25°C to peak Temperature (T,)

8 minutes Max.

Do not exceed

280°C

= i~
Te
Ramp-up. Critical Zone
T toT,
L'
T
£,
<
2
o Ramp-down
g
Q
£
> s
= Preheat
25°C
4———————— t25'CtoPeak —————————————
Time (t)

Physical Specifications

Environmental Specifications

Weight 0.007 ounce, 0.21 grams Temperature Cycle JESD22-A104
Case JEDEC DO214AB. Molded plastic body
over glass passivated junction Pressure Cooker JESD 22-A102
. Color band denotes positive end .
Polarity (cathode) except Bidirectional. High Temp. Storage JESD22-A103
. Matte Tin-plated leads, Solderable per HTRB JESD22-A108
Terminal JESD22-8102D
Thermal Shock JESD22-A106

DO-214AB (SMC J-Bend)

Cathode Band

Dimensions

Inches Millimeters

—— t A 0.114 0.126 2.900 3.200
A } c B 0.260 0.280 6.600 7110
T l C 0.220 0.245 5.590 6.220
— B D 0.079 0.103 2.060 2.620
. E 0.030 0.060 0.760 1,520
l; ‘ Fﬁ F - 0.008 - 0.203
1 . G 0.305 0.320 7750 8.130
F H 0.006 0.012 0.152 0.305

Eﬁ G | 0.129 - 3.300 -

S KoL J 0.094 - 2.400 -
|H |H K - 0.165 - 4.200

'T L 0.094 - 2.400 -

SMCJ Series

a4
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Part Numbering System Part Marking System

SMCJ XXXCA Cathode Band —|
‘|; 5% VOLTAGE TOLERANCE >< ‘ I I
L BI-DIRECTIONAL ><
VOLTAGE
SERIES L
Littelfuse Logo

Marking Code

Packaging

Component
Package

Packaging Packaging

Part number Option Specification

Quantity

SMCJIxxxXX DO-214AB 3000 Tape & Reel — 16mm/13" tape EIA STD RS-481
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Transient Voltage Suppression Diodes
Surface Mount—1500W > 1.5SMC series

1.5SMC Series

ele

Agency Approvals

AGENCY

Y

AGENCY FILE NUMBER

E230531

Maximum Ratings and Thermal Characteristics
(T,=25°C unless otherwise noted)

Parameter Value Unit

S\aglele]

Peak Pulse Power Dissipation at
T,=25°C by 10x1000us waveform P
(Fig.1)(Note 1), (Note 2)

Power Dissipation on infinite heat P
sink atT,=50°C

1500 W

6.5

M(AV)

Peak Forward Surge Current, 8.3ms |
Single Half Sine Wave (Note 3)

Maximum Instantaneous Forward
\oltage at 100A for Unidirectional V
only (Note 4)

Operating Junction and Storage T
Temperature Range J!

200

3.5/5.0 \

-65 to 150

Typical Thermal Resistance Junction

to Lead 15

°C/W

uJL

Typical Thermal Resistance Junction

to Ambient 7

°C/W

uJA

Notes:
1. Non-repetitive current pulse , per Fig. 3 and derated above T, = 25°C per Fig. 2.

2. Mounted on copper pad area of 0.31x0.31" (8.0 x 8.0mm) to each terminal.

3. Measured on 8.3ms single half sine wave or equivalent square wave for unidirectional
device only, duty cycle=4 per minute maximum.

4.V, <8.5V forVy, < 200V and V.<5.0V for V,, = 201V.

BR =

©2008 Littelfuse, Inc.
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Description

The 1.5SMC series is designed specifically to protect
sensitive electronic equipment from voltage transients
induced by lightning and other transient voltage events.

e RoHS compliant e Excellent clamping
e For surface mounted capability
applications to optimize e | ow incremental surge
board space resistance
e | ow profile package. * Typical I, less than TuA
e Built-in strain relief above 13V

e High Temperature
soldering guaranteed:
260°C/40 seconds at
terminals

e Plastic package has
Underwriters Laboratory
Flammability 94V-O

e Matte Tin Lead-free
Plated

e Typical maximum
temperature coefficient
AV, =0.1% x V, @25°C

e Glass passivated chip
junction

e 1500W peak pulse power
capability at 10x1000us
waveform, repetition rate
(duty cycles):0.01%

e Fast response time:
typically less than 1.0ps
from OV to BV min

Applications

TVS devices are ideal for the protection of I/O Interfaces,
V. bus and other vulnerable circuits used in Telecom,
Computer, Industrial and Consumer electronic applications.

1.5SMC Series




Transient Voltage Suppression Diodes % Littelfuse
Surface Mount — 1500W > 1.5SMC series

Expertise Applied | Answers Delivered

Electrical Characteristics

Reverse Breakdown
Marking Stand off VoItageVBR Peak Reverse
Voltage (Volts) @ | Pulse Leakage I,
Vq i Current o
(Volts) (A)

1.5SMC6.8A | 1.5SMC6.8CA | 6V8A 6V8C 5.80 6.45 714 10 10.5 144.8 1000
1.5SMC75A | 1.6SMC75CA | 7VBA 7V5C 6.40 713 7.88 10 11.3 134.5 500
1.6SMC8.2A | 1.5SMC8.2CA | 8V2A 8Vv2C 7.02 779 8.61 10 12.1 125.6 200
1.5SMC9.1A | 1.5SMC9.1CA | 9VIA 9V1C 7.78 8.65 9.50 13.4 113.4 50

1.5SMC10A | 1.5SMC10CA 10A 10C 8.55 9.50 10.50
1.5SMC11A | 1.5SMC11CA 1A 1ncC 9.40 10.50 11.60
1.6SMC12A | 1.5SMC12CA 12A 12C 10.20 11.40 12.60
1.6SMC13A | 1.5SMC13CA 13A 13C 11.10 12.40 13.70
1.5SMC15A | 1.5SMC15CA 16A 15C 12.80 14.30 15.80
1.5SMC16A | 1.5SMC16CA 16A 16C 13.60 15.20 16.80
1.5SMC18A | 1.5SMC18CA 18A 18C 15.30 17.10 18.90
1.5SMC20A | 1.5SMC20CA 20A 20C 17.10 19.00 21.00
1.6SMC22A | 1.6SMC22CA 22A 22C 18.80 20.90 23.10
1.5SMC24A | 1.5SMC24CA 24A 24C 20.50 22.80 25.20
1.5SMC27A | 1.5SMC27CA 27A 27C 23.10 25.70 28.40
1.5SMC30A | 1.5SMC30CA 30A 30C 25.60 28.50 31.50
1.5SMC33A | 1.5SMC33CA 33A 33C 28.20 31.40 34.70
1.6SMC36A | 1.6SMC36CA 36A 36C 30.80 34.20 37.80
1.5SMC39A | 1.5SMC39CA 39A 39C 33.30 37.10 41.00
1.5SMC43A | 1.5SMCA43CA 43A 43C 36.80 40.90 45.20
1.5SMC47A | 1.5SMCA47CA 47A 47C 40.20 44.70 49.40
1.5SMC51A | 1.5SMC51CA 51A 51C 43.60 48.50 53.60
1.6SMCB6A | 1.6SMCB6CA 56A 56C 47.80 53.20 58.80
1.5SMC62A | 1.5SMC62CA 62A 62C 53.00 58.90 65.10 85.0 17.9
1.5SMCB8A | 1.5SMCB8CA 68A 68C 58.10 64.60 71.40 92.0 16.5

1

1 14.5 104.8 10
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1.5SMC75A | 1.5SMC75CA 75A 75C 64.10 71.30 78.80 1 103.0 14.8

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

15.6 974
16.7 91.0
18.2 83.5
21.2 71.7
22.5 676
25.2 60.3
277 54.9
30.6 49.7
33.2 45.8
375 40.5
41.4 36.7
45.7 33.3
49.9 30.5
53.9 28.2
59.3 25.6
64.8 23.5
70.1 21.7
770 19.7

1.5SMC82A | 1.5SMC82CA 82A 82C 70.10 7790 86.10 113.0 13.5
1.5SMCO1A | 1.6SMC91CA 91A 91C 77.80 86.50 95.50 125.0 12.2
1.5SMC100A | 1.5SMC100CA | 68A 100C 85.50 95.00 105.00 137.0 1.1
1.5SMC110A [ 1.5SMC110CA |  75A 110C 94.00 105.00 | 116.00 152.0 10.0
1.5SMC120A | 1.5SMC120CA | 120A 120C 102.00 114.00 | 126.00 165.0 9.2
1.5SMC130A | 1.6SMC130CA | 130A 130C 111.00 124.00 137.00 179.0 8.5
1.6SMC150A | 1.6SMC150CA | 150A 150C 128.00 143.00 | 1568.00 207.0 7.3
1.5SMC160A | 1.5SMC160CA | 160A 160C 136.00 152.00 | 168.00 219.0 6.9
1.5SMC170A | 1.5SMC170CA | 170A 170C 145.00 162.00 | 179.00 234.0 6.5
1.5SMC180A [ 1.5SMC180CA | 180A 180C 154.00 171.00 | 189.00 246.0 6.2
1.5SMC200A [ 1.5SMC200CA | 200A 200C 171.00 190.00 | 210.00 274.0 5.5
1.6SMC220A | .6SMC220CA | 220A 220C 185.00 209.00 | 231.00 328.0 4.6
1.5SMC250A [ 1.5SMC250CA | 250A 250C 214.00 23700 | 263.00 344.0 4.4
1.5SMC300A [ 1.5SMC300CA| 300A 300C 256.00 285.00 | 315.00 414.0 3.7
1.5SMC350A [ 1.5SMC350CA | 350A 350C 300.00 332.00 | 368.00 482.0 3.2
1.6SMC400A | .56SMC400CA | 400A 400C 342.00 380.00 | 420.00 548.0 2.8
1.6SMC440A | .6SMC440CA | 440A 440C 376.00 418.00 | 462.00 602.0 2.5
1.5SMC480A | 1.5SMC480CA | 480A 480C 408.00 456.00 | 504.00 658.0 2.3
1.5SMC510A | 1.5SMC510CA | 510A 510C 434.00 485.00 | 535.00 698.0 2.1
1.5SMC530A [ 1.5SMC530CA | 530A 530C 477.00 503.50 | 556.50 725.0 2.1
1.5SMC540A [ 1.5SMC540CA | 540A 540C 486.00 513.00 | 56700 740.0 2.0
1.6SMCB50A | .6SMCB50CA [  550A 550C 495.00 522.50 | 57750 760.0 2.0

S DX DX X X X X X X X XX XX XX XX DX X X X X X X X X X DX DX XX XX X X X X XX XX XX XX X XXX <<

RS (PN VNS N (PRI U VN U RN [N N RN YUY [N N U (U UINY IRV N U [N N [UENY (U [N [N NS (U [ UENY RN PEEN) (NS U NN N NS ) ) VS 11 K95

For bidirectional type having V,, of 10 volts and less, the I limit is double.

The avaliable parts are "A” type only, the parts without A (V. is + 10%) is not avaliable.

©2008 Littelfuse, Inc.
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Ratings an

Figure 1 - Peak Pulse Power Rating Figure 2 - Pulse Derating Curve
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Figure 3 - Pulse Waveform
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Figure 4 - Typical Junction Capacitance
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Figure 5 - Steady State Power Dissipation Derating

Curve

Figure 6 - Maximum Non-Repetitive Peak Forward

Surge Current Uni-Directional Only
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Soldering Parameters

Reflow Condition Lead—free assembly .
T, o i
-Temperature Min (Ts(min)) 150°C Ramp-up. Critical Zone
Pre Heat |-Temperature Max (TM)) 200°C i TLeTe
-Time (min to max) (t ) 60 — 180 secs %T
A Liquidus T 2
verage ramp up rate (LiquidusTemp 3°C/second max g Romp-coun
(T,) to peak gt
5 s
Toma 10T, - RamMp-up Rate 3°C/second max = Preheat
-Temperature (T ) (Liquidus) | 217°C
Reflow . - 2%5C - >
-Time (min to max) (t) 60 — 150 seconds 125G o Peak Tme
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 — 40 seconds
Temperature (tp)
Ramp-down Rate 6°C/second max
Time 25°C to peak Temperature (T,) 8 minutes Max.
Do not exceed 280°C
Physical Specifications Environmental Specifications
Weight 0.007 ounce, 0.21 grams Temperature Cycle JESD22-A104
Case JEDEC DO214AB. Molded plastic body
over glass passivated junction Pressure Cooker JESD 22-A102
. Color band denotes positive end .
Polarity (cathode) except Bidirectional. High Temp. Storage JESD22-A103
. Matte Tin-plated leads, Solderable per HTRB JESD22-A108
Terminal JESD22-B102D
Thermal Shock JESD22-A106

Inches Millimeters

DO-214AB (SMC J-Bend)
Dimensions

Cathode Band

—— 1 A 0.114 0.126 2.900 3.200
A c B 0.260 0.280 6.600 7110
v C 0.220 0.245 5.590 6.220
F B 4 D 0.079 0.103 2.060 2.620
. E 0.030 0.060 0.760 1.520
H
I; / \‘ r F - 0.008 ] 0.203
T (] G 0.306 0.320 7750 8.130
=

F H 0.006 0.012 0.152 0.305

E G — | 0.129 - 3.300 -

J K J 0.094 - 2.400 -
|‘_’| |H| K . 0.165 . 4.200

T L 0.094 - 2.400 -

I
©2008 Littelfuse, Inc.
1.5SMC Series 50

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




Transient Voltage Suppression Diodes
Surface Mount — 1500W > 1.5SMC series

WA Littelfuse

Expertise Applied | Answers Delivered

Part Numbering System Part Marking System

1.5SMC XXX CA Cathode Band

L P
5% VOLTAGE TOLERANCE §
BI-DIRECTIONAL

VOLTAGE
SERIES L
Littelfuse Logo
Marking Code
Packaging

Component

Part number Package

Quantity

Packaging
Option

Packaging
Specification

1.5SMCxxxXX DO-214AB

3000

Tape & Reel — 16mm/13" tape

EIA STD RS-481

©2008 Littelfuse, Inc.
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SMDJ Series

‘2

(71}
Description 9
e
The SMDJ series is designed specifically to protect 8
sensitive electronic equipment from voltage transients -
induced by lightning and other transient voltage events. (a]
=
T
e RoHS compliant e Excellent clamping
e For surface mounted capability
applications in order to e Low incremental surge
optimize board space resistance
e Low profile package e Typical I, less than 2uA
Agency Approvals e Built-in strain relief above 12V
e Typical maximum ¢ High Temperature
AGENCY AGENCY FILE NUMBER temperature coefficient soldering guaranteed:
o\ ‘ £230531 ‘ AV, =0.1% x V,.@25°C 260°C/40 seconds at
[ ]

Glass passivated chip terminals

junction e Plastic package has

* 3000W peak pulse power Undervvri.t_ers Laboratory
capability at 10x1000us Flammability 94V-O
waveform, repetition rate  ® Matte Tin Lead-free
(duty cycles):0.01% Plated

VI e Fast response time:
Peak Pulse Power Dissipation at

T,=25°C by 10x1000s waveform | P, | 3000 | W typically less than 1.0ps
(Fig.1)(Note 1), (Note 2) from OV to BV min

Maximum Ratings and Thermal Characteristics
(T,=25°C unless otherwise noted)

Parameter Symbol Value Unit

Power Dissipation on infinite heat P 6.5 W
sink atT,=50°C M Applications

Peak Forward Surge Current, 8.3ms . . .
Single Half Sine Wovs (Note 3) les 300 A TVS devices are ideal for the protection of I/O Interfaces,

Maximum Instantaneous Forward V. bus and other yulnerable circuits used m_TeIecom, _
Voltage at 100A for Unidirectional v 35 v Computer, Industrial and Consumer electronic applications.
only

Operating Junction and Storage T T
Temperature Range JrsTG

-65to 150 | °C

Typical Thermal Resistance Junction R
to Lead ult

15 °C/W

Typical Thermal Resistance Junction .
to Ambient Rua 75 C/W

Notes:
1. Non-repetitive current pulse , per Fig. 3 and derated above T, = 25°C per Fig. 2.

2. Mounted on copper pad area of 0.31x0.31" (8.0 x 8.0mm) to each terminal.

3. Measured on 8.3ms single half sine wave or equivalent square wave for unidirectional
device only, duty cycle=4 per minute maximum.

©2008 Littelfuse, Inc.
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Electrical Characteristics
SF{evers?CF Breakdown Test
i tand o Clampin Peak
Marking Voltage \(/\c/)(l)tlftx;;)eé/‘sr Current Voltage\/i Pulse
Ve o Current | |
(Volts) (A)
SMDJ5.0A SMDJ5.0CA RDE DDE 5.0 6.40 7.00 10 9.2 326.1 800 X
SMDJ6.0A SMDJ6.0CA RDG DDG 6.0 6.67 737 10 10.3 291.3 800 X
SMDJ6.5A SMDJ6.5CA RDK DDK 6.5 7.22 798 10 11.2 267.9 500 X
SMDJ7.0A SMDJ7.0CA PDM DDM 7.0 7.78 8.60 10 12.0 250.0 200 X
SMDJ75A SMDJ75CA PDP DDP 75 8.33 9.21 1 12.9 232.6 100 X
SMDJ8.0A SMDJ8.0CA PDR DDR 8.0 8.89 9.83 1 13.6 220.6 50 X
SMDJ8.5A SMDJ8.5CA PDT DDT 8.5 9.44 10.40 1 14.4 208.3 20 X
SMDJ9.0A SMDJ9.0CA PDV DDV 9.0 10.00 11.10 1 15.4 194.8 10 X
SMDJ10A SMDJ10CA PDX DDX 10.0 11.10 12.30 1 17.0 176.5 ) X
SMDJ11A SMDJ11CA PDZ DDz 11.0 12.20 13.50 1 18.2 164.8 2 X
SMDJ12A SMDJ12CA BEE DEE 12.0 13.30 14.70 1 19.9 150.8 2 X
SMDJ13A SMDJ13CA PEG DEG 13.0 14.40 15.90 1 215 139.5 2 X
SMDJ14A SMDJ14CA PEK DEK 14.0 15.60 17.20 1 23.2 129.3 2 X
SMDJ15A SMDJ15CA PEM DEM 15.0 16.70 18.50 1 24.4 123.0 2 X
SMDJ16A SMDJ16CA PEP DEP 16.0 17.80 19.70 1 26.0 115.4 2 X
SMDJ17A SMDJ17CA PER DER 17.0 18.90 20.90 1 276 108.7 2 X
SMDJ18A SMDJ18CA PET DET 18.0 20.00 22.10 1 29.2 102.7 2 X
SMDJ20A SMDJ20CA PEV DEV 20.0 22.20 24.50 1 32.4 92.6 2 X
SMDJ22A SMDJ22CA PEX DEX 22.0 24.40 26.90 1 Eh15) 84.5 2 X
SMDJ24A SMDJ24CA PEZ DEZ 24.0 26.70 29.50 1 38.9 771 2 X
SMDJ26A SMDJ26CA PIFE DFE 26.0 28.90 31.90 1 421 71.3 2 X
SMDJ28A SMDJ28CA PFG DFG 28.0 31.10 34.40 1 45.4 66.1 2 X
SMDJ30A SMDJ30CA PFK DFK 30.0 33.30 36.80 1 48.4 62.0 2 X
SMDJ33A SMDJ33CA PFM DFM 33.0 36.70 40.60 1 53.3 56.3 2 X
SMDJ36A SMDJ36CA PFP DFP 36.0 40.00 44.20 1 58.1 51.6 2 X
SMDJ40A SMDJ40CA PFR DFR 40.0 44.40 49.10 1 64.5 46.5 2 X
SMDJ43A SMDJ43CA PFT DFT 43.0 4780 52.80 1 69.4 43.2 2 X
SMDJ45A SMDJ45CA PFV DFV 45.0 50.00 55.30 1 72.7 41.3 2 X
SMDJ48A SMDJ48CA PFX DFX 48.0 53.30 58.90 1 774 38.8 2 X
SMDJ51A SMDJ51CA PFZ DFZ 51.0 56.70 62.70 1 82.4 36.4 2 X
SMDJ54A SMDJ54CA RGE DGE 54.0 60.00 66.30 1 87.1 34.4 2 X
SMDJ58A SMDJ58CA PGG DGG 58.0 64.40 71.20 1 93.6 32.1 2 X
SMDJB0A SMDJB0OCA PGK DGK 60.0 66.70 73.70 1 96.8 31.0 2 X
SMDJ64A SMDJ64CA PGM DGM 64.0 71.10 78.60 1 103.0 29.1 2 X
SMDJ70A SMDJ70CA PGP DGP 70.0 77.80 86.00 1 113.0 26.5 2 X
SMDJ75A SMDJ75CA PGR DGR 75.0 83.30 92.10 1 121.0 24.8 2 X
SMDJ78A SMDJ78CA PGT DGT 78.0 86.70 95.80 1 126.0 23.8 2 X
SMDJ85A SMDJ85CA PGV DGV 85.0 94.40 104.00 1 1370 21.9 2 X
SMDJ90A SMDJ90CA PGX DGX 90.0 100.00 111.00 1 146.0 20.5 2 X
SMDJ100A SMDJ100CA PGZ DGZ 100.0 111.00 123.00 1 162.0 18.5 2 X
SMDJ110A SMDJ110CA PHE DHE 110.0 122.00 135.00 1 1770 16.9 2 X
SMDJ120A SMDJ120CA PHG DHG 120.0 133.00 147.00 1 193.0 15.5 2 X
SMDJ130A | SMDJ130CA PHK DHK 130.0 144.00 159.00 1 209.0 14.4 2 X
SMDJ150A | SMDJ150CA PHM DHM 150.0 167.00 185.00 1 243.0 12.3 2 X
SMDJ160A SMDJ160CA PHP DHP 160.0 178.00 197.00 1 259.0 11.6 2 X
SMDJ170A SMDJ170CA PHR DHR 170.0 189.00 209.00 1 275.0 10.9 2 X
For parts without A , the V. is + 10%, and V_ is 5% higher than A parts.
For bidirectional type having V, of 10 volts and less, the I, limit is double.
SMDJ Series 54 ©2008 Littelfuse, Inc.
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Ratings and Characteristic €S (T,=25°C unless otherwise noted)
Figure 1 - Peak Pulse Power Rating Curve Figure 2 - Pulse Derating Curve
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Figure 3 - Pulse Waveform Figure 4 - Typical Junction Capacitance
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Transient Voltage Suppression Diodes
Surface Mount —3000W > SMDJ series

P Littelfuse

Expertise Applied | Answers Delivered

Soldering Parameters

Reflow Condition

Lead—free assembly

Pre Heat

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

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

3°C/second max

Tgmax t0 T, - Ramp-up Rate 3°C/second max
-Temperature (T ) (Liquidus) | 217°C

Reflow
-Time (min to max) (t,) 60 — 150 seconds

Peak Temperature (T,)

260+0/—5 °C

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

20 - 40 seconds

Ramp-down Rate

6°C/second max

Time 25°C to peak Temperature (T,)

8 minutes Max.

= i~
Te
Ramp-up. Critical Zone
T toT,
L'
T
£,
<
2
o Ramp-down
g
Q
£
> s
= Preheat
25°C
4———————— t25'CtoPeak —————————————
Time (t)

Do not exceed 280°C
Physical Specifications Environmental Specifications
Weight 0.007 ounce, 0.21 grams Temperature Cycle JESD22-A104
Case JEDEC DO214AB. Molded plastic body
over glass passivated junction Pressure Cooker JESD 22-A102
. Color band denotes positive end .
Polarity (cathode) except Bidirectional. High Temp. Storage JESD22-A103
. Matte Tin-plated leads, Solderable per HTRB JESD22-A108
[ernins JESD22-8102D

Thermal Shock

JESD22-A106

DO-214AB (SMC J-Bend)

Cathode Band

- r
|

—

SMDJ Series

56

Dimensions

Inches Millimeters

A 0.114 0.126 2.900 3.200
B 0.260 0.280 6.600 7.110
C 0.220 0.245 5.590 6.220
D 0.079 0.103 2.060 2.620
E 0.030 0.060 0.760 1.5620
F - 0.008 - 0.203
G 0.305 0.320 7.750 8.130
H 0.006 0.012 0.162 0.305
| 0.129 = 3.300 =

J 0.094 - 2.400 -

K - 0.165 4.200
L 0.094 - 2.400 -

©2008 Littelfuse, Inc.

Specifications are subject to change without notice.
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% Littelfuse Transient Voltage Suppression Diodes
Surface Mount —3000W > SMDJ series
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Part Numbering System Part Marking System

SMDJ XXX CA Cathode Band —|
‘|; 5% VOLTAGE TOLERANCE X ‘ |
BI-DIRECTIONAL X
VOLTAGE
SERIES L
Littelfuse Logo
Product Type

Packaging

Component

Packaging Packaging

Part number Option Specification

Quantity

Package

SMDJxxxXX DO-214AB 3000 Tape & Reel — 16mm/13" tape EIA STD RS-481

©2008 Littelfuse, Inc.
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Transient Voltage Suppression Diodes
Surface Mount —5000W > 5.0SMDJ series

5.0SMIDJ Series

‘2

Agency Approvals

AGENCY

A

AGENCY FILE NUMBER

E230531

(/]
Description 9
e
The 5.0SMDJ series is designed specifically to protect $
sensitive electronic equipment from voltage transients -
induced by lightning and other transient voltage events. (a]
=
(7))
X |-
(1)
e RoHS compliant e Excellent clamping
e For surface mounted capability
applications to optimize e Low incremental surge
board space resistance
e | ow profile package e Typical I, less than SuA
e Built-in strain relief above 22V

e High Temperature
soldering guaranteed:
260°C/40 seconds at
terminals

e Typical maximum
temperature coefficient
AV =0.1% x V,@25°C

Maximum Ratings and Thermal Characteristics

(T,=25°C unless otherwise noted)

e Glass passivated chip
junction

e 5000W peak pulse power
capability at 10x1000us
waveform, repetition rate ~ ®

e Plastic package has
Underwriters Laboratory
Flammability 94V-O

Matte Tin Lead—free

, (duty cycles):0.01% Plated

Parameter Symbol Value Unit .
Posk Pulse P —— e Fast response time:

ea ulse rower vissipation a .
T,=25°C by 10x1000ps waveform | P, | 5000 | W typically less than 1.0ps
(Fig.1)(Note 1), (Note 2) from OV to BV min
Power Dissipation on infinite heat
sink atT,=50°C P 05 W Applications
Peak Forward Surge Current, 8.3ms . . .
Single Half Sine V\?ave (Note 3) les 300 A TVS devices are ideal for the protection of I/O Interfaces,
Maximum Instantaneous Forward Ve bus and other vulnerable circuits used in Telecom, -
Voltage at 100A for Unidirectional v, 50 v Computer, Industrial and Consumer electronic applications.
only
Operating Junction and Storage o
Temperature Range Ty Tore 6510180 | °C
Typical Thermal Resistance Junction o
to Lead ult 15 cw
Typical Thermal Resistance Junction o
to Ambient wA = e

Notes:

1. Non-repetitive current pulse , per Fig. 3 and derated above T, = 25°C per Fig. 2.

2. Mounted on copper pad area of 0.31x0.31" (8.0 x 8.0mm) to each terminal.

3. Measured on 8.3ms single half sine wave or equivalent square wave for unidirectional

device only,duty cycle=4 per minute maximum.

©2008 Littelfuse, Inc.

Specifications are subject to change without notice.

Please refer to http://www.littelfuse.com for current information.
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Transient Voltage Suppression Diodes
Surface Mount —5000W > 5.0SMDJ series

P Littelfuse

Expertise Applied | Answers Delivered

Electrical Characteristics

SF{evers?CF Breakdown Test o )
i tand o lampin Pea
Marking Voltage \(/\c/)(l)tlftx;;)eé/‘sr Current Voltage\/i Pulse
Ve il Current | |

(Volts) (A)
5.0SMDJ12A | 5.0SMDJ12CA| 5PEP 12.0 .
5.0SMDJ13A | 5.0SMDJ13CA| 5PEQ 5BEQ 13.0 14.40 15.90 10 215 233.00 500
5.0SMDJ14A | 5.0SMDJ14CA | 5PER 5BER 14.0 15.60 17.20 10 23.2 216.00 200
5.0SMDJ15A | 5.0SMDJ15CA | 5PES 5BES 15.0 16.70 18.50 1 24.4 205.00 100
5.0SMDJ16A | 5.0SMDJ16CA | 5PET BBET 16.0 17.80 19.70 1 26.0 193.00 50
5.0SMDJ17A | 5.0SMDJ17CA| 5PEU 5BEU 170 18.90 20.90 1 276 181.00 20
5.0SMDJ18A |5.0SMDJ18CA| 5PEV 5BEV 18.0 20.00 22.10 1 29.2 172.00 10
5.0SMDJ20A [5.0SMDJ20CA| 5PEW | 5BEW 20.0 22.20 24.50 1 32.4 155.00 5 X
5.0SMDJ22A |5.0SMDJ22CA| 5PEX 5BEX 22.0 24.40 26.90 1 355 141.00 5 X
5.0SMDJ24A |5.0SMDJ24CA| 5PEZ 5BEZ 24.0 26.70 29.50 1 38.9 129.00 5 X
5.0SMDJ26A | 5.0SMDJ26CA | 5PFE 5BFE 26.0 28.90 31.90 1 421 119.00 B X
5.0SMDJ28A [5.0SMDJ28CA| 5PFG 5BFG 28.0 31.10 34.40 1 45.4 110.00 5 X
5.0SMDJ30A [5.0SMDJ30CA| 5PFK 5BFK 30.0 33.30 36.80 1 48.4 103.00 5 X
5.0SMDJ33A |5.0SMDJ33CA| 5PFM 5BFM 33.0 36.70 40.60 1 53.3 93.90 5 X
5.0SMDJ36A [5.0SMDJ36CA| 5PFP 5BFP 36.0 40.00 44.20 1 58.1 86.10 ) X
5.0SMDJ40A [5.0SMDJ40CA| 5PFR 5BFR 40.0 44.40 49.10 1 64.5 77.60 5 X
5.0SMDJ43A |5.0SMDJ43CA| BPFT 5BFT 43.0 4780 52.80 1 69.4 72.10 5 X
5.0SMDJ45A |5.0SMDJ45CA | 5PFV 5BFV 45.0 50.00 55.30 1 72.7 68.80 5 X
5.0SMDJ48A - BPFX - 48.0 53.30 58.90 1 774 64.70 B X
5.0SMDJ51A - 5PFZ - 51.0 56.70 62.70 1 82.4 60.70 5 X
5.0SMDJ54A - 5RGE - 54.0 60.00 66.30 1 87.1 5750 ® X
5.0SMDJ58A - 5PGG - 58.0 64.40 71.20 1 93.6 53.50 5 X
5.0SMDJB0A - 5PGK - 60.0 66.70 73.70 1 96.8 51.70 5 X
5.0SMDJ64A - 5PGM - 64.0 71.10 78.60 1 103.0 48.60 5 X
5.0SMDJ70A - 5PGP - 70.0 77.80 86.00 1 113.0 44.30 ) X
5.0SMDJ75A - 5PGR - 75.0 83.30 92.10 1 121.0 41.40 5 X
5.0SMDJ78A - 5PGT - 78.0 86.70 95.80 1 126.0 39.70 5 X
5.0SMDJ85A - 5PGV - 85.0 94.40 104.00 1 1370 36.50 5 X
5.0SMDJ90A - BPGX - 90.0 100.00 111.00 1 146.0 34.30 B X
5.0SMDJ100A - 5PGZ - 100.0 111.00 123.00 1 162.0 30.90 5 X
5.0SMDJ110A - 5PHE - 110.0 122.00 135.00 1 1770 28.30 ® X
5.0SMDJ120A - 5PHG - 120.0 133.00 147.00 1 193.0 26.00 5 X
5.0SMDJ130A - 5PHK - 130.0 144.00 159.00 1 209.0 24.00 5 X
5.0SMDJ150A - 5PHM - 150.0 167.00 185.00 1 243.0 20.60 5 X
5.0SMDJ160A - 5PHP - 160.0 178.00 197.00 1 259.0 19.30 ) X
5.0SMDJ170A - 5PHR - 170.0 189.00 209.00 1 275.0 18.20 5 X

For Bidirectional type having V,, of 20 volts and less,the I limit is double.

5.0SMDJ Series
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Ratings and Characteristic €S (T,=25°C unless otherwise noted)
Figure 1 - Peak Pulse Power Rating Curve Figure 2 - Pulse Derating Curve
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Figure 3 - Pulse Waveform Figure 4 - Typical Junction Capacitance
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Figure 5 - Steady State Power Derating Curve Figure 6 - Maximum Non-Repetitive Peak Forward
Surge Current Uni-Directional Only
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Soldering Parameters

Reflow Condition

Lead—free assembly

Pre Heat

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

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

3°C/second max

T toT, - Ramp-up Rate

S(max)

3°C/second max

-Temperature (T ) (Liquidus)

217°C

Reflow
-Time (min to max) (t,)

60 - 150 seconds

Peak Temperature (T,)

260+0/—5 °C

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

20 - 40 seconds

Ramp-down Rate

6°C/second max

Time 25°C to peak Temperature (T,)

8 minutes Max.

Do not exceed

280°C

= i~
Te
Ramp-up. Critical Zone
T toT,
L'
T
£,
<
2
o Ramp-down
g
Q
£
> s
= Preheat
25°C
4———————— t25'CtoPeak —————————————
Time (t)

Physical Specifications

Environmental Specifications

Weight 0.007 ounce, 0.21 grams
JEDEC DO214AB. Molded plastic body
Case . ; .
over glass passivated junction
Polarit Color band denotes positive end
Y (cathode) except Bidirectional.
Terminal Matte Tin-plated leads, Solderable per
JESD22-B102D

Temperature Cycle

JESD22-A104

Pressure Cooker

JESD 22-A102

High Temp. Storage JESD22-A103
HTRB JESD22-A108
Thermal Shock JESD22-A106

Inches Millimeters

DO-214AB (SMC J-Bend)

Cathode Band

D
i —
F
R
ENE S

5.0SMDJ Series
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Dimensions

A 0.114 0.126 2.900 3.200
B 0.260 0.280 6.600 7.110
€ 0.220 0.245 5.590 6.220
D 0.079 0.103 2.060 2.620
E 0.030 0.060 0.760 1.5620
F - 0.008 - 0.203
G 0.305 0.320 7.750 8.130
H 0.006 0.012 0.152 0.305
| 0.129 = 3.300 =

J 0.094 - 2.400 -

K = 0.165 = 4.200
L 0.094 - 2.400 -

©2008 Littelfuse, Inc.
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Part Numbering System Part Marking System

5.0SMDJ XXX CA Cathode Band —|
X
];|; 5% VOLTAGE TOLERANCE § E I
BI-DIRECTIONAL ><
VOLTAGE L
SERIES
L Littelfuse Logo

Marking Code

Component

Packaging

Packaging Packaging

Part number Option Specification

Quantity

Package

5.0SMDJxxxXX DO-214AB 3000 Tape & Reel — 16mm/13" tape EIA STD RS-481

©2008 Littelfuse, Inc.
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Transient Voltage Suppression Diodes
Axial Leaded — 400W > P4KE series

P4KE Series

4

V3
7y

Agency Approvals

AGENCY FILE NUMBER

AGENCY

A

E230531

Maximum Ratings and Thermal Characteristics
(T,=25°C unless otherwise noted)

Value Unit

S\aglele]

Parameter

Peak Pulse Power Dissipation by
10x1000us test waveform (Fig.1) P
(Note 1)

Steady State Power Dissipation on P
inifinite heat sink at T =75°C (Fig. 5) il

Peak Forward Surge Current, 8.3ms
Single Half Sine Wave Unidirectional [~
only (Note 2)

Maximum Instantaneous Forward
Voltage at 25A for Unidirectional Ve
only (Note 3)

400 W

15 W

40 A

3.5/56.0 \

Operating Junction and Storage TT

Temperature Range J “Bae 17E C

STG

Typical Thermal Resistance Junction R

to Lead ulL 60

oC/W

Typical Thermal Resistance Junction R

to Ambient A 100

°C/W

Notes:
1. Non-repetitive current pulse , per Fig. 3 and derated above T, = 25°C per Fig. 2.

2. Measured on 8.3ms single half sine wave or equivalent square wave, duty cycle=4 per
minute maximum.

3.V,<3.5V for devices of V, < 200V and V_<5.0V for devices of V> 201V.

BR= BR =

©2008 Littelfuse, Inc.
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Description

The P4KE Series is designed specifically to protect
sensitive electronic equipment from voltage transients
induced by lightning and other transient voltage events.

e RoHS compliant e | ow incremental surge

e Typical maximum resistance
temperature coefficient e Typical I, less than TuA
AV, =0.1% x V, @25°C above 13V

e Glass passivated chip e High temperature
junction in DO-41 soldering guaranteed:
Package 260°C/40 seconds /

0.375"(9.5mm) lead
length, 5 Ibs., (2.3kg)
tension

Plastic package has
Underwriters Laboratory
Flammability classification

e 400W peak pulse
capability at 10x1000us
waveform, repetition rate
(duty cycles):0.01% °
e Fast response time:
typically less than 1.0ps

from 0 Volts to BV min 94Vv-0
e Excellent clamping e Matte Tin Lead-free
capability plated

Applications

TVS devices are ideal for the protection of 1/O interfaces,
V. bus and other vulnerable circuits used in telecom,
computer, industrial and consumer electronic applications.

P4KE Series

P4KE Series




Transient Voltage Suppression Diodes % Littelfuse
Axial Leaded — 400W > P4KE series
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Reverse Breakdown Test |Maximum| Maximum Maximum
Stand off Voltage Current | Clamping FeE Reverse
Voltage V Ver@ 11(V) I Vel il Leakage
(Volts) ' [ o—"T e | (mA) Ve @ I, | Currentl, || "5y (uA)
MIN MAX (V) (A) i R
PAKEB.8A PAKEG.8CA 5.80 6.45 714 10 10.5 39.00 1000 X
PAKE75A PAKE75CA 6.40 713 7.88 10 11.3 36.30 500 X
PAKE8.2A PAKE8.2CA 7.02 779 8.61 10 12.1 33.90 200 X
PAKE9.1A P4KE9.1CA 7.78 8.65 9.55 1 13.4 30.60 50 X
PAKE10A PAKE10CA 8.55 9.50 10.50 1 14.5 28.30 10 X
PAKETTA PAKE11CA 9.40 10.50 11.60 1 15.6 26.30 5 X
PAKE12A PAKE12CA 10.20 11.40 12.60 1 16.7 24.60 B X
PAKE13A PAKE13CA 11.10 12.40 13.70 1 18.2 22.50 1 X
PAKE15A P4KE15CA 12.80 14.30 15.80 1 21.2 19.30 1 X
PAKE16A PAKE16CA 13.60 15.20 16.80 1 22.5 18.20 1 X
PAKE18A PAKE18CA 15.30 17.10 18.90 1 2585 16.10 1 X
PAKE20A PAKE20CA 1710 19.00 21.00 1 277 14.80 1 X
PAKE22A PAKE22CA 18.80 20.90 23.10 1 30.6 13.40 1 X
PAKE24A PAKE24CA 20.50 22.80 25.20 1 33.2 12.30 1 X
PAKE27A PAKE27CA 23.10 25.70 28.40 1 S5 10.90 1 X
PAKE30A PAKE30CA 25.60 28.50 31.50 1 41.4 9.90 1 X
PAKE33A PAKE33CA 28.20 31.40 34.70 1 45.7 9.00 1 X
PAKE36A PAKE36CA 30.80 34.20 37.80 1 49.9 8.20 1 X
PAKE39A P4AKE39CA 33.30 37.10 41.00 1 8.8 7.60 1 X
PAKE43A PAKE43CA 36.80 40.90 45.20 1 59.3 6.90 1 X
PAKE47A PAKE47CA 40.20 44.70 49.40 1 64.8 6.30 1 X
PAKESTA PAKES1CA 43.60 48.50 53.60 1 70.1 5.80 1 X
PAKES6A PAKES6CA 47.80 53.20 58.80 1 77.0 5.30 1 X
PAKEG2A PAKEB2CA 53.00 58.90 65.10 1 85.0 4.80 1 X
PAKEGSA PAKEBBCA 58.10 64.60 71.40 1 92.0 4.50 1 X
PAKE75A PAKE75CA 64.10 71.30 78.80 1 103.0 4.00 1 X
PAKE82A PAKE82CA 70.10 77.90 86.10 1 113.0 3.60 1 X
PAKE9TA PAKE91CA 77.80 86.50 95.50 1 125.0 3.30 1 X
PAKE100A PAKE100CA 85.50 95.00 105.00 1 1370 3.00 1 X
PAKE110A P4KE110CA 94.00 105.00 116.00 1 152.0 2.70 1 X
PAKE120A PAKE120CA 102.00 114.00 126.00 1 165.0 2.50 1 X
PAKE130A PAKE130CA 111.00 124.00 137.00 1 179.0 2.30 1 X
PAKE150A PAKE150CA 128.00 143.00 158.00 1 207.0 2.00 1 X
PAKE160A PAKE160CA 136.00 152.00 168.00 1 219.0 1.90 1 X
PAKE170A PAKE170CA 145.00 162.00 179.00 1 234.0 1.80 1 X
PAKE180A PAKE180CA 154.00 171.00 189.00 1 246.0 1.70 1 X
PAKE200A PAKE200CA 171.00 190.00 210.00 1 274.0 1.50 1 X
PAKE220A PAKE220CA 185.00 209.00 231.00 1 328.0 1.30 1 X
PAKE250A P4KE250CA 214.00 237.00 263.00 1 344.0 1.20 1 X
PAKE300A PAKE300CA 256.00 285.00 315.00 1 414.0 1.00 1 X
P4KE350A P4KE350CA 300.00 332.00 368.00 1 482.0 0.85 1 X
PAKE400A PAKE400CA 342.00 380.00 420.00 1 548.0 0.75 1 X
PAKE440A PAKE440CA 376.00 418.00 462.00 1 602.0 0.68 1 X
PAKE480A P4KE480CA 408.00 456.00 504.00 1 658.0 0.61 1
PAKE510A PAKE510CA 434.00 485.00 535.00 1 698.0 0.57 1
PAKES30A PAKE530CA 477.00 503.50 556.50 1 725.0 0.55 1
PAKES40A PAKE540CA 486.00 513.00 567.00 1 740.0 0.54 1
PAKES50A PAKE550CA 495.00 522.50 577.50 1 760.0 0.52 1
For bidirectional type having V,, of 10 volts and less, the I limit is double.
For parts without A , the V. is £ 10% and V, is 5% higher than with A parts
PAKE Series 66 ©2008 Littelfuse, Inc.
Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.
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Ratings an

Figure 1 - Peak Pulse Power Rating Figure 2 - Pulse Derating Curve
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Soldering Parameters

Reflow Condition Lead—free assembly T 'niag
-Temperature Min (T, ) 150°C . ramer s
Pre Heat |-Temperature Max (T ) 200°C €, ’
-Time (min to max) (t) 60 — 180 secs §
o Ramp-down
. . [
Average ramp up rate (Liquidus Temp 3°C/second max %T :
(TL) to peak 2 Preheat
Tgmax t0 T, - Ramp-up Rate 3°C/second max e
-Temperature (T ) (Liquidus) | 217°C .~ 25CloPeak ——————————
Reflow - - Time (t)
-Time (min to max) (t,) 60 — 150 seconds
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 - 40 seconds Flow/Wave Soldering (Solder Dipping)
Temperature (tp)
Ramp-down Rate 6°C/second max Peak Temperature : 260°C
Time 25°C to peak Temperature (T,) 8 minutes Max. Dipping Time : 5 seconds
Do not exceed 280°C Soldering : 1 time

Physical Specifications

Environmental Specifications

Weight 0.0120z., 0.3g
JEDEC DO-204AL (DO-41) molded
Case } : ) )
plastic body over passivated junction.
. Color band denotes the cathode except
Polarity )
Bipolar.
Terminal Matte Tin axial leads, solderable per
JESD22-B102D.

Temperature Cycle JESD22-A104

Pressure Cooker JESD 22-A102

High Temp. Storage JESD22-A103
HTRB JESD22-A108
Thermal Shock JESD22-A106

D/ |
—— I:I%C
A L e A

DO-204AL (DO-41)

P4KE Series

Inches Millimeters

Dimensions

Min Min
A 1.000 - 25.40 =
B 0.160 0.205 4.10 5.20
C 0.028 0.034 0.71 0.86
D 0.080 0.107 2.00 2.70
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Part Numbering System Part Marking System

P4KE xxx XXX Cathode Band —|
T— OPTION CODE: o
BLANK Reel Tape ;
-B Bulk Packaging m
TYPE CODE: E X
A Uni-Directional (5% Voltage Tolerance) X
CA Bi-Directional X
VOLTAGE CODE I—
(Refer to the Electrical Characteristics table)
SERIES CODE Littelfuse Logo
Product Type
Packaging
Part Number Gomponsnt Quantity fackasing Packaging Specification
Package Option
PAKEXxxXX DO-204AL 5000 Tape & Reel EIA STD RS-296E
PAKExxxXX-B DO-204AL 500 BOX Littelfuse Concord Packing Spec. DM-0016

©2008 Littelfuse, Inc.
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Transient Voltage Suppression Diodes
Axial Leaded —500W > SA series

SA Series

‘2

Description

The SA Series is designed specifically to protect sensitive
electronic equipment from voltage transients induced by
lightning and other transient voltage events.

e RoHS compliant resistance
e Typical maximum * Typical I, less than TuA
temperature coefficient above 13V

AGENCY FILE NUMBER

E128662/E230531

AVgy =0.1% xV,@25°C o
e Glass passivated chip
junction in DO-15 Package
e 500W peak pulse
capability at 10x1000us
waveform, repetition rate
(duty cycles):0.01% .

High temperature
soldering guaranteed:
260°C/40 seconds /
0.3757(9.5mm) lead
length, 5 Ibs., (2.3kg)
tension

Plastic package has

Maximum Ratings and Thermal Characteristics

(T,=25°C unless otherwise noted)

Parameter

Peak Pulse Power Dissipation by
10x1000us test waveform (Fig.1)
(Note 1)

S\aglele]

P

PPM

Underwriters Laboratory
Flammability classification

e Fast response time:
typically less than 1.0ps

from 0 Volts to BV min 94V-0
e Excellent clamping * Matte Tin Lead—free
Value Unit capability plated

e | ow incremental surge

500 W

Steady State Power Dissipation on
infinite heat sink at T =75°C (Fig. 5)

Applications

3.0 wW

TVS devices are ideal for the protection of 1/O interfaces,

Peak Forward Surge Current, 8.3ms
Single Half Sine Wave Unidirectional
only (Note 2)

V. bus and other vulnerable circuits used in telecom,

70 A computer, industrial and consumer electronic applications.

Maximum Instantaneous Forward
Voltage at 35A for Unidirectional
only (Note 3)

3.5/56.0 \

Operating Junction and Storage
Temperature Range

T, T

-65to 175

Typical Thermal Resistance Junction
to Lead

uJL

20 °C/W

Typical Thermal Resistance Junction
to Ambient

uJA

75 °C/W

Notes:

1. Non-repetitive current pulse , per Fig. 3 and derated above T, = 25°C per Fig. 2.

2. Measured on 8.3ms single half sine wave or equivalent square wave, duty cycle=4 per

minute maximum.

3.V,<3.5V for devices of V,, < 200V and V_<5.0V for devices of V. = 201V.

BR =

©2008 Littelfuse, Inc.
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Maximum Maximum Maximum
SFiZ\;ZrZ?'f Br\e/akdown Voltage CJ?rsetnt Gl el Peaak Pulse Reverse
o (Volts) @ 1 I Voltage Leakage I,
Voltage | — | T v.el, Current | @V,
Ve (V) MIN MAX (mA) V) (A) (LA)
SA5.0A SA5.0CA 5.0 6.40 7.00 10 9.2 55.4 600 X
SAB.0A SAB.0CA 6.0 6.67 737 10 10.3 495 600 X
SAB.5A SAB.5CA 6.5 722 798 10 11.2 45.5 400 X
SA7.0A SA7.0CA 7.0 778 8.60 10 12.0 42.5 150 X
SA75A SA75CA 75 8.33 9.21 1 12.9 39.5 50 X
SA8.0A SA8.0CA 8.0 8.89 9.83 1 13.6 375 25 X
SA8.5A SA8.5CA 8.5 9.44 10.40 1 14.4 35.4 10 X
SA9.0A SA9.0CA 9.0 10.00 11.10 1 15.4 33.1 5 X
SA10A SA10CA 10.0 11.10 12.30 1 17.0 30.0 8 X
SAT1A SAT1CA 1.0 12.20 13.50 1 18.2 28.0 1 X
SA12A SA12CA 12.0 13.30 14.70 1 19.9 25.6 1 X
SA13A SA13CA 13.0 14.40 15.90 1 215 23.7 1 X
SAT4A SA14CA 14.0 15.60 17.20 1 23.2 22.0 1 X
SA15A SA15CA 15.0 16.70 18.50 1 24.4 20.9 1 X
SA16A SA16CA 16.0 17.80 19.70 1 26.0 19.6 1 X
SA17A SA17CA 170 18.90 20.90 1 276 18.5 1 X
SA18A SA18CA 18.0 20.00 22.10 1 29.2 175 1 X
SA20A SA20CA 20.0 22.20 24.50 1 32.4 15.7 1 X
SA22A SA22CA 22.0 24.40 26.90 1 8515 14.4 1 X
SA24A SA24CA 24.0 26.70 29.50 1 38.9 13.1 1 X
SA26A SA26CA 26.0 28.90 31.90 1 421 12.1 1 X
SA28A SA28CA 28.0 31.10 34.40 1 454 1.2 1 X
SA30A SA30CA 30.0 33.30 36.80 1 48.4 10.5 1 X
SA33A SA33CA 33.0 36.70 40.60 1 53.3 9.6 1 X
SA36A SA36CA 36.0 40.00 44.20 1 58.1 8.8 1 X
SA40A SA40CA 40.0 44.40 49.10 1 64.5 79 1 X
SA43A SA43CA 43.0 47.80 52.80 1 69.4 73 1 X
SA45A SA45CA 45.0 50.00 55.30 1 72.7 70 1 X
SA48A SA48CA 48.0 53.30 58.90 1 774 6.6 1 X
SA5TA SA51CA 51.0 56.70 62.70 1 82.4 6.2 1 X
SAB4A SABACA 54.0 60.00 66.30 1 87.1 28 1 X
SABBA SAG8CA 58.0 64.40 71.20 1 93.6 5.4 1 X
SABOA SAB0CA 60.0 66.70 73.70 1 96.8 53 1 X
SAB4A SAB4CA 64.0 71.10 78.60 1 103.0 5.0 1 X
SA70A SA70CA 70.0 77.80 86.00 1 113.0 4.5 1 X
SA75A SA75CA 75.0 83.30 92.10 1 121.0 4.2 1 X
SA78A SA78CA 78.0 86.70 95.80 1 126.0 4.0 1 X
SABBA SAB85CA 85.0 94.40 104.00 1 1370 3.7 1 X
SA90A SA90CA 90.0 100.00 111.00 1 146.0 8.5 1 X
SA100A SA100CA 100.0 111.00 123.00 1 162.0 3.1 1 X
SA110A SA110CA 110.0 122.00 135.00 1 177.0 2.9 1 X
SA120A SA120CA 120.0 133.00 14700 1 193.0 2.6 1 X
SA130A SA130CA 130.0 144.00 159.00 1 209.0 2.4 1 X
SA150A SA150CA 150.0 167.00 185.00 1 243.0 2.1 1 X
SA160A SA160CA 160.0 178.00 197.00 1 259.0 2.0 1 X
SA170A SA170CA 170.0 189.00 209.00 1 275.0 1.9 1 X
SA180A SA180CA 180.0 200.00 233.00 1 289.0 1.7 1 X
For bidirectional type having V,, of 10 volts and less, the I limit is double.
For parts without A, the V. is + 10%.
©2008 Littelfuse, Inc.
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Ratings an

Figure 1 - Peak Pulse Power Rating Curve

Transient Voltage Suppression Diodes
Axial Leaded —500W > SA series

Figure 2 - Pulse Derating Curve
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Figure 3 - Pulse Waveform

Figure 4 - Typical Junction Capacitance
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Figure 5 - Steady State Power Derating Curve

Figure 6 - Maximum Non-Repetitive Forward Surge
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Soldering Parameters

Reflow Condition Lead—free assembly . -
-Temperature Min (T_ ) 150°C Rempup e
TL g
Pre Heat |-Temperature Max (T ) 200°C c
~T
-Time (min to max) (t,) 60 — 180 secs E
o amp-down
Average ramp up rate (Liquidus Temp 3°C/second max "E&T Fame
(TL) to peak QL Preheat
Tgmax t0 T, - Ramp-up Rate 3°C/second max '
Rofl -Temperature (T,) (Liquidus) | 217°C [P —
eflow Time (t)
-Time (min to max) (t,) 60 — 150 seconds
Peak Temperature (T,) 26095 °C

Time within 5°C of actual peak 20 — 40 seconds Flow/Wave Soldering (Solder Dipping)

Temperature (tp)

Ramp-down Rate 6°C/second max Peak Temperature : 265°C
Time 25°C to peak Temperature (T,) 8 minutes Max. Dipping Time : 10 seconds
Do not exceed 280°C Soldering : 1 time
Physical Specifications Environmental Specifications
Weight 0.0150z., 0.49 Temperature Cycle JESD22-A104
Case JEDEC DO-204AC (DO-15) molded

plastic body over passivated junction. Pressure Cooker JESD 22-A102
Polarity gic;:glrakr)and denotes the cathode except High Temp. Storage JESD22-A103
Terminal Matte Tin axial leads, solderable per HTRB JESD22-A108

JESD22-B102D.

Thermal Shock JESD22-A106

Inches Millimeters

Dimensions
Di l Min Min
— I — A 1000 i 2540 -
— T B 0.230 0.300 5.80 760
— A L|._ B—’|‘_ A — C 0.028 0.034 0.71 0.86
D 0.104 0.140 2.60 3.60
DO-204AC (DO-15)
©2008 Littelfuse, Inc.
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Part Numbering System Part Marking System

SAXxx XX X Cathode Band —|

OPTION CODE:
BLANK Reel Tape
-B Bulk Packaging

TYPE CODE:

A Uni-Directional (5% Voltage Tolerance)
CA Bi-Directional

XXXVS

VOLTAGE CODE
(Refer to the Electrical Characteristics table)
L SERIES CODE Littelfuse Logo

Product Type

Packaging

Part Number el preinizini Quantity Pzl Packaging Specification
Package Option

SAXXXXX DO-204AC 4000 Tape & Reel EIA STD RS-296E

SAXxxXX-B DO-204AC 1000 Bulk Littelfuse Concord Packing Spec. DM-0016

©2008 Littelfuse, Inc.
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SAC Series

Description

‘2

The SAC Series is designed specifically to protect sensitive
electronic equipment from voltage transients induced by

ﬁ ﬁﬁ lightning and other transient voltage events.

e RoHS compliant e High temperature

e Glass passivated chip soldering guaranteed:
junction in DO-15 260°C/40 seconds /
Package 0.375%(9.5mm) lead

e 500\ peak pulse power length, 5 Ibs., (2.3kg)

Agency Approvals capability at 10x1000us tension
e Plastic package has

waveform, repetition rate

Flammability classification

e Fast response time:
E230531 . A
e ‘ typically less than 1.0ps 94V-0 _
from 0 Volts to BV min * Matte Tin Lead—free
. . v ¢ Excellent clamping plated

Maximum Ratings and Thermal Characteri capability ¢ |deal for data line

- (o] H . .
(T,=25°C unless otherwise noted) e Low incremental surge applications
Parameter S\Vaglele] Value Unit resistance
Peak Pulse Power Dissipation by
10x1000ps test waveform (Fig.1) Poo 500 wW Applications
(Note 1)
Steady State Power Dissipation on b 30 W TVS devices are ideal for the protection of I/O interfaces,
infinite heat sink at T =75°C (Fig. 5) ° ‘ V. bus and other vulnerable circuits used in telecom,
Operating Junction and Storage i computer, industrial and consumer electronic applications.
T T, T -55 to 175 C
emperature Range JrsT6

Note:

1. Non-repetitive current pulse , per Fig. 3 and derated above T, = 25°C per Fig. 2.

Electrical Characteristics

Maximum | Maximum | Maximum i i Inverse
vt I\B/rpif kdoyn Reverse | Clamping Peak Man)r(wgng \{\r/]c\)/;k::(? Blocking |aneear'§e Al
Part Stand off | Voltage Vg, leakagel| Rvolageist Capacit Blocki Leakage Blocki Approval
Number | Voltage V 1 @\5J | =5.0A L aéae(l)c\llalnce ocking | Current at ocking
R 3 g 0" . olts Voltage 1, @V Voltage N
(V) (MA) I Vi (V) (mA) Ve (V)
SAC5.0 5.0 760 300 10.0 44.0 50 75 1.0 100 X
SAC6.0 6.0 790 300 1.2 41.0 50 75 1.0 100 X
SAC7.0 70 8.33 300 12.6 38.0 50 75 1.0 100 X
SAC8.0 8.0 8.89 100 13.4 36.0 50 75 1.0 100 X
SAC8.5 8.5 9.44 50 14.0 34.0 50 75 1.0 100 X
SAC10 10.0 11.10 5 16.3 29.0 50 75 1.0 100 X
SAC12 12.0 13.30 1 19.0 25.0 50 75 1.0 100 X
SAC15 15.0 16.70 1 23.6 20.0 50 75 1.0 100 X
SAC18 18.0 20.00 1 28.8 15.0 50 75 1.0 100 X
SAC22 22.0 24.40 1 35.4 14.0 50 75 1.0 100 X
SAC26 26.0 28.90 1 42.3 1.1 50 75 1.0 100 X
SAC30 30.0 33.30 1 48.6 10.0 50 75 1.0 100 X
SAC36 36.0 40.00 1 60.0 8.6 50 75 1.0 100 X
SAC45 45.0 50.00 1 770 6.8 50 150 1.0 200 X
SAC50 50.0 55.50 1 88.0 5.8 50 150 1.0 200 X
©2008 Littelfuse, Inc.
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Ratings 5°C unless otherwise noted)

Figure 1 - Peak Pulse Power Rating Curve Figure 2 - Pulse Derating Curve
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Figure 3 - Pulse Waveform Figure 4 - AC Line Protection Application
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Figure 5 - Steady State Power Derating Curve
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Soldering Parameters

Reflow Condition Lead—free assembly

T P
1500(: Ramp-up.
200°C

-Time (min to max) (t) 60 — 180 secs

Critical Zone
T toT,

-Temperature Min (T

s(min))

Pre Heat |-Temperature Max (T

s(max))

—

Ramp-down

Average ramp up rate (Liquidus Temp

=

3°C/second max

Temperature (T)

(TL) 0 peak Preﬁeat

Tq(ma 0 T, - Ramp-up Rate 3°C/second max

Reflow -Temperature (T,) (Liquidus) | 217°C S P E—rewr S—
-Time (min to max) (t,) 60 — 150 seconds Time (t)

Peak Temperature (T,) 260495 °C

Time within 5°C of actual peak 20 — 40 seconds Flow/Wave Soldering (Solder Dipping)

Temperature (tp)

Ramp-down Rate 6°C/second max Peak Temperature : 265°C
Time 25°C to peak Temperature (T,) 8 minutes Max. Dipping Time : 10 seconds
Do not exceed 280°C Soldering : 1 time
Physical Specifications Environmental Specifications
Weight 0.0150z., 0.49 Temperature Cycle JESD22-A104
p Y/
Case JEDEC DO-204AC (DO-15) molded
plastic body over passivated junction. Pressure Cooker JESD 22-A102
Polarity gic;:glrakr)and denotes the cathode except High Temp. Storage JESD22-A103
. Matte Tin axial leads, solderable per HTRB JESD22-A108
[ernins JESD22-8102D.
Thermal Shock JESD22-A106

1
D v Dimensions
| Min Min
] 1 ¢C A 1.000 - 25.40 -
- T B 0.230 0.300 5.80 760
- A LH B —|— A . C 0.028 0.034 0.71 0.86
D 0.104 0.140 2.60 3.60
DO-204AC (DO-15)
©2008 Littelfuse, Inc.
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Part Numbering System Part Marking System

SAC xxx X Cathode Band —|

-I—— OPTION CODE:
BLANK Reel Tape
-B Bulk Packaging

L VOLTAGE CODE

(Refer to the Electrical Characteristics table)

w
>
0
X
X

L |—Litte|fuse Logo

SERIES CODE

Product Type
Packaging
Part Number Coim a1 i Quantity FEEL el Packaging Specification
Package Option
SACXXXXX DO-204AC 4000 Tape & Reel | EIA STD RS-296E
SACXxxXX-B DO-204AC 1000 BULK Littelfuse Concord Packing Spec. DM-0016

©2008 Littelfuse, Inc.
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PG6KE Series

‘2

Description

/ The P6KE Series is designed specifically to protect

" sensitive electronic equipment from voltage transients
induced by lightning and other transient voltage events.

é va

(.{.'-'/
i _,r';
/4

e RoHS compliant ® Low incremental surge
e Typical maximum resistance
temperature coefficient e Typical I, less than TuA
AV, =0.1% xV,_@25°C above 13V
e Glass passivated chip e High temperature
junction in DO-15 Package soldering guaranteed:
® 600W peak pulse 260°C/40 seconds /
AGENCY AGENCY FILE NUMBER capability at 10x1000ps 0.375"(9.5mm) lead g
waveform, repetition rate length, 5 Ibs., (2.3kg) =
A F128062/E230531 (duty cycles):8.01 % tension %
e Fast response time: e Plastic package has w
typically less than 1.0ps Underwriters Laboratory >
Maximum Ratings and Thermal Characteristics from 0 Volts to BV min Flammability classification NZ]
(T,=25°C unless otherwise noted) « Excellent clamping 94V-0 o
capability e Matte Tin Lead—free
Parameter Symbol Value Unit plated

Peak Pulse Power Dissipation by
10x1000us test waveform (Fig.1) P 600 W
(Note 1)

— Applications
Steady State Power Dissipation on P 50 W

inifinite heat sink at T =75°C (Fig. 5) o TVS devices are ideal for the protection of I/O interfaces,
Peak Forward Surge Current, 8.3ms V.. bus and other vulnerable circuits used in telecom,

Single Half Sine Wave Unidirectional | I, 100 A computer, industrial and consumer electronic applications.
only (Note 2)

Maximum Instantaneous Forward
Voltage at 50A for Unidirectional V 3.5/5.0 V
only (Note 3)

Operating Junction and Storage . o
Temperature Range T Torg | BB 10175 ¢

Typical Thermal Resistance Junction o
to Lead R 20 Cw

Typical Thermal Resistance Junction .
to Ambient Rl 75 C/W

Notes:
1. Non-repetitive current pulse , per Fig. 3 and derated above T, = 25°C per Fig. 2.

2. Measured on 8.3ms single half sine wave or equivalent square wave, duty cycle=4 per
minute maximum.

3.V,<8.5V for devices of V,, < 200V andV < 5.0V for devices of V

BR =

> 201V.

BR =

©2008 Littelfuse, Inc.
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Reverse Breakdown T Maxim_um Maximum Maximum
Stand off Voltage V,, Cun ot Clamping Peak Reverse
Voltage V, (Volts) @ I Pulse Leakage
(Volts) I e 1T cnnew | Current Ipp
MIN MAX (A)
P6KEB.8A P6KEG.8CA 5.80 6.45 714 10 10.5 58.1 1000 X
PBKE7.5A PBKE75CA 6.40 713 788 10 1.3 54.0 500 X
P6KE8.2A P6KE8.2CA 7.02 7.79 8.61 10 12.1 50.4 200 X
P6KE9.TA PEKE9.1CA 7.78 8.65 9.55 1 13.4 455 50 X
P6KE10A P6KE10CA 8.55 9.50 10.50 1 14.5 421 10 X
PEKE11A PBKE11CA 9.40 10.50 11.60 1 15.6 39.1 5 X
P6KE12A P6KE12CA 10.20 11.40 12.60 1 16.7 36.5 B X
PEKE13A P6KE13CA 11.10 12.40 13.70 1 18.2 33.56 1 X
PBKE15A PEKE15CA 12.80 14.30 15.80 1 21.2 28.8 1 X
PGKE16A PBKE16CA 13.60 15.20 16.80 1 22.5 271 1 X
P6KE18A P6KE18CA 15.30 1710 18.90 1 25.2 24.2 1 X
PBKE20A P6KE20CA 17.10 19.00 21.00 1 277 22.0 1 X
P6KE22A P6KE22CA 18.80 20.90 23.10 1 30.6 19.9 1 X
P6KE24A PEKE24CA 20.50 22.80 25.20 1 33.2 18.4 1 X
PBKE27A P6KE27CA 23.10 25.70 28.40 1 375 16.3 1 X
PEKE30A PBKE30CA 25.60 28.50 31.50 1 41.4 14.7 1 X
PBKE33A P6KE33CA 28.20 31.40 34.70 1 45.7 13.3 1 X
P6KE36A P6KE36CA 30.80 34.20 37.80 1 49.9 12.2 1 X
P6KE39A PEKE39CA 33.30 37.10 41.00 1 B8 11.3 1 X
PBKE43A P6KE43CA 36.80 40.90 45.20 1 59.3 10.3 1 X
PBKE47A P6KE47CA 40.20 44.70 49.40 1 64.8 9.4 1 X
PBKESTA P6KES1CA 43.60 48.50 53.60 1 70.1 8.7 1 X
PEKES6A P6KES6CA 47.80 53.20 58.80 1 77.0 79 1 X
P6KEG2A PEKE62CA 53.00 58.90 65.10 1 85.0 72 1 X
PEKEGSA PBKEBBCA 58.10 64.60 71.40 1 92.0 6.6 1 X
PBKE75A P6KE75CA 64.10 71.30 78.80 1 103.0 5.9 1 X
PBKEB2A P6KEB2CA 70.10 7790 86.10 1 113.0 5.4 1 X
PBKE9TA P6KE91CA 77.80 86.50 95.50 1 125.0 4.9 1 X
PGKE100A PEKET00CA 85.50 95.00 105.00 1 1370 4.5 1 X
PEKE110A P6KE110CA 94.00 105.00 116.00 1 152.0 4.0 1 X
P6KE120A P6KE120CA 102.00 114.00 126.00 1 165.0 3.7 1 X
P6KE130A P6KE130CA 111.00 124.00 137.00 1 179.0 3.4 1 X
P6KE150A P6KE150CA 128.00 143.00 158.00 1 207.0 2.9 1 X
P6KE160A PEKE160CA 136.00 152.00 168.00 1 219.0 2.8 1 X
PEKE170A P6KE170CA 145.00 162.00 179.00 1 234.0 2.6 1 X
PBKE180A P6KE180CA 154.00 171.00 189.00 1 246.0 2.5 1 X
P6KE200A P6KE200CA 171.00 190.00 210.00 1 274.0 2.2 1 X
P6KE220A PEKE220CA 185.00 209.00 231.00 1 328.0 1.9 1 X
P6KE250A P6KE250CA 214.00 237.00 263.00 1 344.0 1.8 1 X
PGKE300A P6KE300CA 256.00 285.00 315.00 1 414.0 1.5 1 X
PBKE350A PEKE350CA 300.00 332.00 368.00 1 482.0 1.3 1 X
P6KE400A P6KE400CA 342.00 380.00 420.00 1 548.0 1.1 1 X
P6KE440A PEKE440CA 376.00 418.00 462.00 1 602.0 1.0 1 X
PGKE480A PEKE480CA 408.00 456.00 504.00 1 658.0 0.9 1
P6KE510A P6KE510CA 434.00 485.00 535.00 1 698.0 0.9 1
PBKES30A PEKES30CA 477.00 503.50 556.50 1 725.0 0.8 1
P6KEB40A P6KE540CA 486.00 513.00 567.00 1 740.0 0.8 1
P6KEB50A P6KE550CA 495.00 522.50 57750 1 760.0 0.8 1
PG6KEGOOA PEKEGOOCA 512.00 570.00 630.00 1 828.0 0.75 1
For bidirectional type having V, of 10 volts and less, the I_ limit is double.
For parts without A , the V. is £ 10% and V, is 5% higher than with A parts
PEKE Series o ©2008 Littelfuse, Inc.
Specifications are subject to change without notice.
Please refer to http://www.littelfuse.com for current information.
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Ratings an

Figure 1 - Peak Pulse Power Rating

Transient Voltage Suppression Diodes
Axial Leaded — 600W > PG6KE series

Figure 2 - Pulse Derating Curve
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Figure 4 - Typical Junction Capacitance Uni-Directional
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Soldering Parameters

Reflow Condition Lead—free assembly -
T, i
-Temperature Min (Ts(min)) 150°C Ramp-up. °’$L°f;ZT‘:"e
.
Pre Heat |-Temperature Max (T ) 200°C I -
-Time (min to max) (t) 60 — 180 secs g i
. . § Ramp-down
Average ramp up rate (Liquidus Temp 3°C/second max qu’_T
(TL) to peak Q2 Preheat
Tgmax t0 T, - Ramp-up Rate 3°C/second max
-Temperature (T,) (Liquidus) | 217°C ) P S ———r—
Reflow - - Time ()
-Time (min to max) (t,) 60 — 150 seconds
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 — 40 seconds Flow/Wave Soldering (Solder Dipping)
Temperature (tp)
Ramp-down Rate 6°C/second max Peak Temperature : 265°C
Time 25°C to peak Temperature (T,) 8 minutes Max. Dipping Time : 10 seconds
Do not exceed 280°C Soldering : 1 time
Physical Specifications Environmental Specifications
Weight 0.0150z., 0.4g Temperature Cycle JESD22-A104
Case JEDEC DO-204AC (DO-15) molded
plastic body over passivated junction. Pressure Cooker JESD 22-A102
Polarity gic;:glrakr)and denotes the cathode except High Temp. Storage JESD22-A103
. Matte Tin axial leads, solderable per HTRB JESD22-A108
fening] JESD22-B102D.
Thermal Shock JESD22-A106

D/ |
—— I:I%C
A L e A

DO-204AC (DO-15)

P6KE Series

Inches Millimeters

Dimensions

Min Min
A 1.000 - 25.40 =
B 0.230 0.300 5.80 760
C 0.028 0.034 0.71 0.86
D 0.104 0.140 2.60 3.60

©2008 Littelfuse, Inc.
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Part Numbering System Part Marking System

P6KE xxx XX X Cathode Band —l

OPTION CODE:
BLANK Reel Tape
-B Bulk Packaging

TYPE CODE:

A Uni-Directional (5% Voltage Tolerance)
CA Bi-Directional

VOLTAGE CODE
(Refer to the Electrical Characteristics table)
SERIES CODE Littelfuse Logo

Product Type

XXX3IN9d

Packaging
Component " Packaging . e
Part Number Package Option Packaging Specification
PBEKExxxXX DO-204AC 4000 Tape & Reel | EIA STD RS-296E
PBKExxxXX-B DO-204AC 1000 BULK Littelfuse Concord Packing Spec. DM-0016

©2008 Littelfuse, Inc.
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Transient Voltage Suppression Diodes
Axial Leaded — 1500W > 1.5KE series

1.5KE Series

Y

Agency Approvals

AGENCY FILE NUMBER

E128662/E230531

Maximum Ratings and Thermal Characteristics
(T,=25°C unless otherwise noted)

Parameter Value Unit

Symbol

Peak Pulse Power Dissipation by
10x1000us test waveform (Fig.1) Pe
(Note 1)

Steady State Power Dissipation on P
inifinite heat sink at T =75°C (Fig. 5) D

Peak Forward Surge Current, 8.3ms
Single Half Sine Wave Unidirectional [
only (Note 2)
Maximum Instantaneous Forward
Voltage at 100A for Unidirectional
only (Note 3)

Operating Junction and Storage TT
Temperature Range J!

1500 wW

6.5 W

200

3.5/5.0

-65to 175

Typical Thermal Resistance Junction R

to Lead 15

°C/W

Typical Thermal Resistance Junction R

to Ambient 78

°C/W

Notes:
1. Non-repetitive current pulse , per Fig. 3 and derated above T, = 25°C per Fig. 2.

2. Measured on 8.3ms single half sine wave or equivalent square wave, duty cycle=4 per
minute maximum.
3.V,<8.5V for devices of V,, <

BR =

200V and V.<5.0V for devices of V,, = 201V.

©2008 Littelfuse, Inc.

8pecifications are subject t8 Ehange witheut netice:
Please refer to nepmliieliusectrsésesiesidr diktemlinformation.

for the most current information
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Description

The 1.5KE Series is designed specifically to protect
sensitive electronic equipment from voltage transients
induced by lightning and other transient voltage events.

e RoHS compliant e | ow incremental surge

e Typical maximum resistance
temperature coefficient e Typical I, less than TuA
AV, =0.1% x V, @25°C above 13V

e Glass passivated chip e High temperature
junction in DO-201 soldering guaranteed:
Package 260°C/40 seconds /

0.375"(9.5mm) lead
length, 5 Ibs., (2.3kg)
tension

Plastic package has
Underwriters Laboratory
Flammability classification

e 1500W peak pulse
capability at 10x1000us
waveform, repetition rate
(duty cycles):0.01% °
e Fast response time:
typically less than 1.0ps

from 0 Volts to BV min 94Vv-0
e Excellent clamping e Matte Tin Lead-free
capability plated

Applications

TVS devices are ideal for the protection of 1/O interfaces,
V. bus and other vulnerable circuits used in telecom,
computer, industrial and consumer electronic applications.

1.5KE Series




Transient Voltage Suppression Diodes % Littelfuse

AXIal LeadEd — 1500W > 15KE series Expertise Applied | Answers Delivered
Maximum . .
SI’:\’teverse Breakdown Voltage Tast Clamping Maximum Maximum
and off V., (Volts) @ I, Current Peak Pulse Reverse
Voltage V, V@l Current Ipp Leakage |, @
e MIN MAX (Voltsf” (A) Ve (WA)
1.56KEB.8A 1.5KE6.8CA 5.80 6.45 714 10 10.5 144.8 1000 X
1.5KE7.5A 1.5KE7.5CA 6.40 713 7.88 10 11.3 134.5 500 X
1.6KE8.2A 1.5KE8.2CA 7.02 779 8.61 10 12.1 125.6 200 X
1.6KE9.1A 1.6KE9.1CA 7.78 8.65 9.50 1 13.4 113.4 50 X
1.5KE10A 1.5KET0CA 8.55 9.50 10.50 1 14.5 104.8 10 X
1.5KET1A 1.5KET1CA 9.40 10.50 11.60 1 15.6 974 5 X
1.6KE12A 1.5KE12CA 10.20 11.40 12.60 1 16.7 91.0 B X
1.5KE13A 1.5KE13CA 11.10 12.40 13.70 1 18.2 83.5 1 X
1.5KE15A 1.5KE15CA 12.80 14.30 15.80 1 21.2 71.7 1 X
1.5KE16A 1.5KE16CA 13.60 15.20 16.80 1 22.5 67.6 1 X
1.5KE18A 1.5KE18CA 15.30 17.10 18.90 1 25.2 60.3 1 X
1.5KE20A 1.5KE20CA 17.10 19.00 21.00 1 277 54.9 1 X
1.5KE22A 1.5KE22CA 18.80 20.90 23.10 1 30.6 49.7 1 X
1.5KE24A 1.6KE24CA 20.50 22.80 25.20 1 33.2 45.8 1 X
1.5KE27A 1.5KE27CA 23.10 25.70 28.40 1 1B 40.5 1 X
1.5KE30A 1.5KE30CA 25.60 28.50 31.50 1 41.4 36.7 1 X
1.5KE33A 1.5KE33CA 28.20 31.40 34.70 1 45.7 .3 1 X
1.5KE36A 1.5KE36CA 30.80 34.20 37.80 1 49.9 30.5 1 X
1.5KE39A 1.6KE39CA 33.30 37.10 41.00 1 B8 28.2 1 X
1.5KE43A 1.5KE43CA 36.80 40.90 45.20 1 59.3 25.6 1 X
1.5KE47A 1.5KE47CA 40.20 44.70 49.40 1 64.8 235 1 X
1.5KE51A 1.5KE51CA 43.60 48.50 53.60 1 70.1 21.7 1 X
1.5KE56A 1.5KE56CA 47.80 53.20 58.80 1 77.0 19.7 1 X
1.5KE62A 1.6KE62CA 53.00 58.90 65.10 1 85.0 17.9 1 X
1.5KEB8A 1.5KE68CA 58.10 64.60 71.40 1 92.0 16.5 1 X
1.5KE75A 1.5KE75CA 64.10 71.30 78.80 1 103.0 14.8 1 X
1.5KE82A 1.5KE82CA 70.10 77.90 86.10 1 113.0 13.5 1 X
1.5KE91A 1.5KE91CA 77.80 86.50 95.50 1 125.0 12.2 1 X
1.5KET100A 1.5KE100CA 85.50 95.00 105.00 1 137.0 11.1 1 X
1.5KET10A 1.5KE110CA 94.00 105.00 116.00 1 152.0 10.0 1 X
1.5KE120A 1.5KE120CA 102.00 114.00 126.00 1 165.0 9.2 1 X
1.5KE130A 1.6KE130CA 111.00 124.00 137.00 1 179.0 8.5 1 X
1.5KE150A 1.5KE150CA 128.00 143.00 158.00 1 207.0 73 1 X
1.5KE160A 1.5KE160CA 136.00 152.00 168.00 1 219.0 6.9 1 X
1.5KE170A 1.5KE170CA 145.00 162.00 179.00 1 234.0 6.5 1 X
1.5KE180A 1.5KE180CA 154.00 171.00 189.00 1 246.0 6.2 1 X
1.5KE200A 1.5KE200CA 171.00 190.00 210.00 1 274.0 B 1 X
1.5KE220A 1.6KE220CA 185.00 209.00 231.00 1 328.0 4.6 1 X
1.5KE250A 1.6KE250CA 214.00 23700 263.00 1 344.0 4.4 1 X
1.5KE300A 1.6KE300CA 256.00 285.00 315.00 1 414.0 3.7 1 X
1.6KE350A 1.5KE350CA 300.00 332.00 368.00 1 482.0 3.2 1 X
1.5KE400A 1.5KE400CA 342.00 380.00 420.00 1 548.0 2.8 1 X
1.5KE440A 1.5KE440CA 376.00 418.00 462.00 1 602.0 2.5 1 X
1.5KE480A 1.6KE480CA 408.00 456.00 504.00 1 658.0 2.3 1 X
1.5KE510A 1.5KE510CA 434.00 485.00 535.00 1 698.0 2.1 1 X
1.5KE530A 1.5KE530CA 477.00 503.50 556.50 1 725.0 2.1 1 X
1.5KE540A 1.5KE540CA 459.00 513.00 56700 1 740.0 2.0 1 X
1.5KE550A 1.5KE550CA 495.00 522.50 57750 1 760.0 2.0 1 X
For bidirectional type having V,, of 10 volts and less, the |, limit is double.
For parts without A, the V. is +10% and V, is 5% higher than with A parts.
1.5KE Series o8 ©2008 Littelfuse, Inc.
8pecifieations are subject o Ehange without netice.
Please refePteasepgfiaiiamendise furefopu/senestidfativnl
for the most current information
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Ratings and racteristic Curves

Figure 1 - Peak Pulse Power Rating Curve

5°C unless otherwise noted)

Transient Voltage Suppression Diodes
Axial Leaded — 1500W > 1.5KE series

Figure 2 - Pulse Derating Curve
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Figure 3 - Pulse Waveform

Figure 4 - Typical Junction Capacitance
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Figure 5 - Steady State Power Derating Curve

Figure 6 - Maximum Non-Repetitive Peak Forward
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Soldering Parameters

Reflow Condition Lead—free assembly .
T, o i
-Temperature Min (T ) 150°C Ramp-up Griical Zone
Pre Heat |-Temperature Max (T, ) 200°C T e
-Time (min to max) (t) 60 — 180 secs TZ,’T
A L. . T g \amp-down
verage ramp up rate (LiquidusTemp 3°C/second max 8. e
(T,) to peak £
'q_) Preﬁeat
Tgmax t0 T, - Ramp-up Rate 3°C/second max
-Temperature (T ) (Liquidus) | 217°C 25
RefIOW 4———— t25'Cto Peak ——
-Time (min to max) (t,) 60 — 150 seconds Time (t)
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 — 40 seconds Flow/Wave Soldering (Solder Dipping)
Temperature (tp)
Ramp-down Rate 6°C/second max Peak Temperature : 265°C
Time 25°C to peak Temperature (T,) 8 minutes Max. Dipping Time : 10 seconds
Do not exceed 280°C Soldering : 1 time
Physical Specifications Environmental Specifications
Weight 0.0450z., 1.2g Temperature Cycle JESD22-A104
c JEDEC DO-201 molded plastic body over
23S passivated junction. Pressure Cooker JESD 22-A102
Polarity gic;:glrakr)and denotes the cathode except High Temp. Storage JESD22-A103
. Matte Tin axial leads, solderable per HTRB JESD22-A108
[ernins JESD22-8102D.
Thermal Shock JESD22-A106

Inches Millimeters

Dimensions
D/ |
— I — A 1000 i 2540 g
_ T B 0.285 0.375 7.20 9.50
— A L|._ B—’|‘— A — C 0.038 0.042 0.96 1.07
D 0.190 0.210 4.80 5.30
DO-201
©2008 Littelfuse, Inc.
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Axial Leaded — 1500W > 1.5KE series
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Part Numbering System Part Marking System

1.5KE xxx XX X Cathode Band —|

-I—— OPTION CODE:
BLANK Reel Tape
-B Bulk Packaging
TYPE CODE:

A Uni-Directional (5% Voltage Tolerance)
CA Bi-Directional

VOLTAGE CODE
(Refer to the Electrical Characteristics table)

|—Litte|fuse Logo
Product Type

SERIES CODE

I XXXIANG'L

Packaging
Component " Packaging . o
Part Number Package Option Packaging Specification
1T.5KEXxxXX DO-201 1200 Tape & Reel | EIA STD RS-296E
1.5KExxxXX-B DO-201 500 BULK Littelfuse Concord Packing Spec. DM-0016

©2008 Littelfuse, Inc.

8pecifications are subject t8 Ehange witheut netice:
Please refer to nepmliieliusectrsésesiesidr diktemlinformation.
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Axial Leaded — 1500W > LCE series

Expertise Applied | Answers Delivered

LCE Series

‘2

Description

The LCE Series is designed specifically to protect sensitive
electronic equipment from voltage transients induced by

é ﬁ’{’zﬁ . lightning and other transient voltage events.
g4 t

e RoHS compliant e High temperature
e Glass passivated chip soldering guaranteed:
junction in DO-201 260°C/40 seconds /
Package 0375','(95mm) lead
e 1500W peak pulse power length, 5 Ibs., (2.3kg)
Agency Approvals capability at 10x1000pus tenspn
waveform, repetition rate  ® Plastic package has
AGENCY AGENCY FILE NUMBER (duty cycles):0.01% Underwriters Laboratory
N Flammability classification
e Fast response time:
E128662/E230531 . 2
A typically less than 1.0ps 94V-0 _
from 0 Volts to BV min * Matte Tin Lead-free
e Excellent clamping plated
Maximum Ratings and Thermal Characteristics capability e |deal for data line
(T,=25°C unless otherwise noted) e Low incremental surge applications
resistance

Parameter Symbol Value Unit

Peak Pulse Power Dissipation by

10x1000pss test waveform (Fig.1) P 1500 W Applications

(Note 1)

Steady State Power Dissipation on TVS devices are ideal for the protection of I/O interfaces,
y Wi issipati . . .

infinite heat sink at T =75°C (Fig. 5) Py 6.5 w V. bus and other vulnerable circuits used in telecom,

computer, industrial and consumer electronic applications.

Operating Junction and Storage T

Temperature Range el 1 L

Note:
1. Non-repetitive current pulse , per Fig. 3 and derated above T, = 25°C per Fig. 2.

©2008 Littelfuse, Inc.
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Electrical Characteristics
i Maximum | Maximum i i Inverse
Revers | Breckdoun | roer |MENTLITISNTID Vegim | Merimum | wiorng | d1LGiss
Part Stand off 9€ Ve |Current lealage Pulse C ’ Blocki Leakage Blocki
Number | Voltage ) I Current apacitance VOIC ing Clurre\r}t at ocking
V. (V) o Toax] (mA) Iy @V, @ 0Volts oltage | I, @V,
n (V) [ MIN | MAX | (LA) (A) (pF) Ve V) | " (mA)
LCEB.5A 6.5 722 798 X
LCE70A 70 778 8.60 10 500 12.0 100.0 100 75 1.0 100 X
LCE75A 75 8.33 9.21 10 250 12.9 100.0 100 75 1.0 100 X
LCE8.0A 8.0 8.89 9.83 1 100 13.6 100.0 100 75 1.0 100 X
LCE8.5A 8.5 9.44 | 10.40 1 50 14.4 100.0 100 75 1.0 100 X
LCE9.0A 9.0 10.00 | 11.10 1 10 15.4 970 100 75 1.0 100 X
LCE10A 10.0 11.10 | 12.30 1 5 170 88.0 100 75 1.0 100 X
LCETA 11.0 12.20 | 13.50 1 1 18.2 82.0 100 75 1.0 100 X
LCE12A 12.0 13.30 | 14.70 1 1 19.9 75.0 100 75 1.0 100 X
LCE13A 13.0 14.40 | 15.90 1 1 215 70.0 100 75 1.0 100 X
LCE14A 14.0 15.60 | 1720 1 1 23.2 65.0 100 75 1.0 100 X
LCE15A 15.0 16.70 | 18.50 1 1 24.4 61.0 100 75 1.0 100 X
LCE16A 16.0 1780 | 19.70 1 1 26.0 570 100 75 1.0 100 X
LCE17A 170 18.90 | 20.90 1 1 276 54.0 100 75 1.0 100 X
LCE18A 18.0 20.00 | 22.10 1 1 29.2 51.0 100 75 1.0 100 X
LCE20A 20.0 22.20 | 24.50 1 1 32.4 46.0 100 75 1.0 100 X
LCE22A 22.0 24.40 | 26.90 1 1 3.5 42.0 100 75 1.0 100 X
LCE24A 24.0 26.70 | 29.50 1 1 38.9 39.0 100 75 1.0 100 X
LCE26A 26.0 28.90 | 31.90 1 1 421 36.0 100 75 1.0 100 X
LCE28A 28.0 31.10 | 34.40 1 1 45.5 33.0 100 75 1.0 100 X
LCE30A 30.0 33.30 | 36.80 1 1 48.4 31.0 100 75 1.0 100
LCE33A 33.0 36.70 | 40.60 1 1 53.3 28.1 100 75 1.0 100
LCE36A 36.0 40.00 | 44.20 1 1 58.1 25.8 100 75 1.0 100
LCE40A 40.0 44.40 | 49.10 1 1 64.5 23.3 100 75 1.0 100
LCE43A 43.0 4780 | 52.80 1 1 69.4 21.6 100 75 1.0 100
LCE45A 45.0 50.00 | 55.30 1 1 72.7 20.6 100 75 1.0 100
LCE48A 48.0 53.30 | 58.90 1 1 774 194 100 75 1.0 100
LCE51A 51.0 56.70 | 62.70 1 1 82.4 18.2 100 75 1.0 100
LCE54A 54.0 60.00 | 66.30 1 1 87.1 172 100 100 1.0 125
LCE58A 58.0 64.40 | 71.20 1 1 93.6 16.0 100 100 1.0 125
LCEB0A 60.0 66.70 | 73.70 1 1 96.8 15.5 100 100 1.0 125
LCEB4A 64.0 71.10 | 78.60 1 1 103.0 14.6 100 100 1.0 125
LCE70A 70.0 77.80 | 86.00 1 1 113.0 183 100 125 1.0 150
LCE75A 75.0 83.30 | 92.10 1 1 121.0 12.4 100 125 1.0 150
LCE8BA 85.0 94.40 |104.00 1 1 129.0 11.6 100 125 1.0 150
LCE90A 90.0 100.00| 111.00 1 1 146.0 10.3 100 125 1.0 150
Note: For parts without A, the V. is = 10%.
©2008 Littelfuse, Inc.
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Ratings

Transient Voltage Suppression Diodes
Axial Leaded — 1500W > LCE series

5°C unless otherwise noted)

Figure 1 - Peak Pulse Power Rating

Figure 2 - Power Derating Curve
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Figure 4 - AC Line Protection Application
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Figure 5 - Steady State Power Derating Curve
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Soldering Parameters

Reflow Condition Lead—free assembly
Te
-Temperature Min (T ) 150°C Ramp-up Critical Zone
TL L P
Pre Heat |-Temperature Max (T ) 200°C o
=T
-Time (min to max) (t,) 60 — 180 secs E
© Ramp-down
. 3
Average ramp up rate (Liquidus Temp 3°C/second max %T
(T)) to peak 2 Preheat
Tqmax 0 T, - Ramp-up Rate 3°C/second max
25°C
-Temperature (T ) (Liquidus) | 217°C T t125CtPek
Reflow Time (t)
-Time (min to max) (t,) 60 — 150 seconds
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 - 40 seconds Flow/Wave Soldering (Solder Dipping)
Temperature (t )
Ramp-down Rate 6°C/second max Peak Temperature : 265°C
Time 25°C to peak Temperature (T,) 8 minutes Max. Dipping Time : 10 seconds
Do not exceed 280°C Soldering : 1time
Physical Specifications Environmental Specifications
Weight 0.0450z., 1.29 Temperature Cycle JESD22-A104
c JEDEC DO-201 molded plastic body over
BSE passivated junction. Pressure Cooker JESD 22-A102
Polarity gi‘:)'glrakr’a”d denotes the cathode except High Temp. Storage JESD22-A103
. Matte Tin axial leads, solderable per HTRB JESD22-A108
Terminal JESD22-B102D.
Thermal Shock JESD22-A106

> )
I 1 _C
t
DO-201
LCE Series

Inches Millimeters

Min Min

Dimensions

A 1.000 = 25.40 =

B 0.285 0.375 7.20 9.50
© 0.038 0.042 0.96 1.07
D 0.190 0.210 4.80 5.30

©2008 Littelfuse, Inc.
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Part Numbering System Part Marking System

LCE xxxA X Cathode Band

-I—— OPTION CODE:
BLANK Reel Tape
-B Bulk Packaging §
TYPE CODE: ><

A Uni-Directional (5% Voltage Tolerance)

VOLTAGE CODE
(Refer to the Electrical Characteristics table) L

L Littelfuse Logo
Product Type

SERIES CODE

Packaging

Part Number ST Quantity Fackaging Packaging Specification
Package Option

LCExxxXX DO-201 1200 Tape & Reel | EIA STD RS-296E

LCExxxXX-B DO-201 500 BULK Littelfuse Concord Packing Spec. DM-0016

©2008 Littelfuse, Inc.
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Transient Voltage Suppression Diodes
Axial Leaded —3000W > 3KP series

3KP Series

29

Agency Approvals

AGENCY FILE NUMBER

E230531

Maximum Ratings and Thermal Characteristics
(T,=25°C unless otherwise noted)
Unit

Parameter Value

Symbol

Peak Pulse Power Dissipation by
10x1000us test waveform (Fig.1) P
(Note 1)

Steady State Power Dissipation on P 70
inifinite heat sink at T =75°C (Fig. 5) D ’

Peak Forward Surge Current, 8.3ms
Single Half Sine Wave Unidirectional |
only (Note 2)

Maximum Instantaneous Forward
Voltage at 100A for Unidirectional V
only (Note 3)

Operating Junction and Storage TT
Temperature Range J!

3000 wW

W

300

3.5/5.0 \

-65to 175

Typical Thermal Resistance Junction

to Lead R 8.0

°C/W

Typical Thermal Resistance Junction R

to Ambient 2y

°C/W

Notes:
1. Non-repetitive current pulse , per Fig. 3 and derated above T, = 256°C per Fig. 2.

2. Measured on 8.3ms single half sine wave or equivalent square wave, duty cycle=4 per
minute maximum.

3. V,<3.5V for devices of V,, <200V andV,<5.0V for devices of V,

BR =

= 201V.

BR =

©2008 Littelfuse, Inc.
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Description

The 3KP Series is designed specifically to protect sensitive
electronic equipment from voltage transients induced by
lightning and other transient voltage events.

e RoHS compliant resistance
e Typical maximum * Typical I, less than 2uA
temperature coefficient above 12V

AVgy =0.1% xV,@25°C o
e Glass passivated chip

junction in P600 package
e 3000W peak pulse

capability at 10x1000us

waveform, repetition rate

(duty cycles):0.01% .
e Fast response time:

typically less than 1.0ps

High temperature
soldering guaranteed:
260°C/40 seconds /
0.375" (9.56mm) lead
length, 5 Ibs., (2.3kg)
tension

Plastic package has
Underwriters Laboratory
Flammability classification

from 0 Volts to BV min 94V-0
e Excellent clamping * Matte Tin Lead—free
capability plated

e | ow incremental surge

Applications

TVS devices are ideal for the protection of 1/O interfaces,
V.. bus and other vulnerable circuits used in telecom,
computer, industrial and consumer electronic applications.

3KP Series




Transient Voltage Suppression Diodes % Littelfuse
Axial Leaded — 3000W > 3KP series

Expertise Applied | Answers Delivered

Fevarss Breakdown T Maxim_um Maximum Maximum
Stand off Voltage V,, Current | Clamping Peak Reverse
Voltage V,, (Volts) @ I, RS Leakage
Volts) m ——T——1 Current |, L@V,
MIN MAX (uA)
3KP5.0A 3KP5.0CA 5.0 6.40 7.00 50 9.2 326.1 5000 X
3KP6.0A 3KP6.0CA 6.0 6.67 737 50 10.3 291.3 5000 X
3KP6.5A 3KP6.5CA 6.5 7.22 7.98 50 11.2 267.9 2000 X
3KP7.0A 3KP7.0CA 7.0 778 8.60 50 12.0 250.0 1000 X
3KP75A 3KP75CA 75 8.33 9.21 B 12.9 232.6 250 X
3KP8.0A 3KP8.0CA 8.0 8.89 9.83 5 13.6 220.6 150 X
3KP8.5A 3KP8.5CA 8.5 9.44 10.40 B 14.4 208.3 50 X
3KP9.0A 3KP9.0CA 9.0 10.00 11.10 5 15.4 194.8 20 X
3KP10A 3KP10CA 10.0 11.10 12.30 B 17.0 176.5 15 X
3KP11A 3KP11CA 11.0 12.20 13.50 5 18.2 164.8 2 X
3KP12A 3KP12CA 12.0 13.30 14.70 B 19.9 150.8 2 X
3KP13A 3KP13CA 13.0 14.40 15.90 5 215 139.5 2 X
3KP14A 3KP14CA 14.0 15.60 17.20 B 23.2 129.3 2 X
3KP15A 3KP15CA 15.0 16.70 18.50 5 24.4 123.0 2 X
3KP16A 3KP16CA 16.0 17.80 19.70 B 26.0 115.4 2 X
3KP17A 3KP17CA 170 18.90 20.90 5 276 108.7 2 X
3KP18A 3KP18CA 18.0 20.00 22.10 B 29.2 102.7 2 X
3KP20A 3KP20CA 20.0 22.20 24.50 5 32.4 92.6 2 X
3KP22A 3KP22CA 22.0 24.40 26.90 B 8515 84.5 2 X
3KP24A 3KP24CA 24.0 26.70 29.50 5 38.9 77.1 2 X
3KP26A 3KP26CA 26.0 28.90 31.90 B 421 71.3 2 X
3KP28A 3KP28CA 28.0 31.10 34.40 5 45.4 66.1 2 X
3KP30A 3KP30CA 30.0 33.30 36.80 B 48.4 62.0 2 X
3KP33A 3KP33CA 33.0 36.70 40.60 5 53.3 56.3 2 X
3KP36A 3KP36CA 36.0 40.00 44.20 B 58.1 51.6 2 X
3KP40A 3KP40CA 40.0 44.40 49.10 5 64.5 46.5 2 X
3KP43A 3KP43CA 43.0 47.80 52.80 B 69.4 43.2 2 X
3KP45A 3KP45CA 45.0 50.00 55.30 5 72.7 413 2 X
3KP48A 3KP48CA 48.0 53.30 58.90 B 774 38.8 2 X
3KP51A 3KP51CA 51.0 56.70 62.70 5 82.4 36.4 2 X
3KP54A 3KP54CA 54.0 60.00 66.30 B 87.1 34.4 2 X
3KP58A 3KP58CA 58.0 64.40 71.20 5 93.6 32.1 2 X
3KP60A 3KP6OCA 60.0 66.70 73.70 B 96.8 31.0 2 X
3KP64A 3KP64CA 64.0 71.10 78.60 5 103.0 29.1 2 X
3KP70A 3KP70CA 70.0 77.80 86.00 B 113.0 26.5 2 X
3KP75A 3KP75CA 75.0 83.30 92.10 5 121.0 24.8 2 X
3KP78A 3KP78CA 78.0 86.70 95.80 B 126.0 23.8 2 X
3KP85A 3KP85CA 85.0 94.40 104.00 5 1370 21.9 2 X
3KP90A 3KP90CA 90.0 100.00 111.00 B 146.0 20.5 2 X
3KP100A 3KP100CA 100.0 111.00 123.00 5 162.0 18.5 2 X
3KP110A 3KP110CA 110.0 122.00 135.00 B 177.0 16.9 2 X
3KP120A 3KP120CA 120.0 133.00 14700 5 193.0 15.5 2 X
3KP130A 3KP130CA 130.0 144.00 159.00 B 209.0 14.4 2 X
3KP150A 3KP150CA 150.0 167.00 185.00 5 243.0 12.3 2 X
3KP160A 3KP160CA 160.0 178.00 197.00 B 259.0 11.6 2 X
3KP170A 3KP170CA 170.0 189.00 209.00 5 275.0 10.9 2 X
3KP180A 3KP180CA 180.0 200.00 221.00 B 289.0 10.4 2 X
3KP190A 3KP190CA 190.0 211.00 233.00 5 310.0 9.7 2 X
3KP200A 3KP200CA 200.0 222.00 246.00 B 329.2 9.1 2 X
3KP210A 3KP210CA 210.0 233.00 258.00 5 349.5 8.6 2 X
3KP220A 3KP220CA 220.0 244.00 270.00 B 3711 8.1 2 X
For parts without A , the V. is + 10% and V, is 5% higher than with A parts
For bidirectional type having V, of 10 volts and less, the I_ limit is double.
3KP Series 100 ©2008 Littelfuse, Inc.
Specifications are subject to change without notice.
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Ratings 5°C unless otherwise noted)
Figure 1 - Peak Pulse Power Rating Curve Figure 2 - Pulse Derating Curve
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Figure 5 - Steady State Power Derating Curve
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Soldering Parameters

Reflow Condition Lead—free assembly
Te
-Temperature Min (Ts(min)) 150°C Ramp-up Critcal Zone
Pre Heat |-Temperature Max (T ) 200°C _ T
-Time (min to max) (t) 60 - 180 secs 2 i
®
A L . T = Ramp-down
verage ramp up rate (Liquidus Temp 3°C/second max GE&T
(TL) to peak Q2 Preheat
Tgmax t0 T, - Ramp-up Rate 3°C/second max
-Temperature (T,) (Liquidus) | 217°C () P ——r—
Reflow - - Time (t)
-Time (min to max) (t,) 60 — 150 seconds
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 — 40 seconds Flow/Wave Soldering (Solder Dipping)
Temperature (tp)
Ramp-down Rate 6°C/second max Peak Temperature : 265°C
Time 25°C to peak Temperature (T,) 8 minutes Max. Dipping Time : 10 seconds
Do not exceed 280°C Soldering : 1 time
Physical Specifications Environmental Specifications
Weight 0.070z, 2.1g Temperature Cycle JESD22-A104
c P600 molded plastic body over
23S passivated junction. Pressure Cooker JESD 22-A102
Polarity g%glra?a”d denotes the cathode except High Temp. Storage JESD22-A103
. Matte Tin axial leads, solderable per HTRB JESD22-A108
[ernins JESD22-8102D.
Thermal Shock JESD22-A106

I ——
l

D v
1
I 1 cC
T !
P600
3KP Series

Inches Millimeters

Dimensions

Min Min
A 1.000 - 25.40 =
B 0.340 0.360 8.60 9.10
C 0.048 0.052 1.22 1.32
D 0.340 0.360 8.60 9.10

©2008 Littelfuse, Inc.
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Expertise Applied | Answers Delivered AXIal Leaded -~ 3000W > 3KP Series

Part Numbering System Part Marking System

3KPxxx XXX Cathode Band —|
T— OPTION CODE:
BLANK Reel Tape w
-B Bulk Packaging -~
A
TYPE CODE:
A Uni-Directional (5% Voltage Tolerance) : §
CA Bi-Directional
X
VOLTAGE CODE
(Refer to the Electrical Characteristics table) |_
———— SERIES CODE L Littelfuse Logo
Product Type
Packaging
Component " Packaging . o
Part Number Package Option Packaging Specification
3KPxxxXX P600 800 Tape & Reel | EIA STD RS-296E
3KPxxxXX-B P600 500 BULK Littelfuse Concord Packing Spec. DM-0016

©2008 Littelfuse, Inc.
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5KP Series

/

Description

‘2

The 5KP Series is designed specifically to protect sensitive
electronic equipment from voltage transients induced by
lightning and other transient voltage events.

e RoHS compliant e Typical I less than 2uA
e Typical maximum above 12V
4 / temperature coefficient e High temperature
AV, =0.1% x V, @25°C soldering guaranteed:
* Glass passivated chip 260°C/40 seconds /
length, 5 Ibs., (2.3kg)

e 5000W peak pulse

AGENCY FILE NUMBER capability at 10x1000us tension
waveform, repetition rate ~ ® Plastic package has
A E128662/E230531 (duty cycles):0.01% Underwriters Laboratory
e Fast response time: Flammability classification

typically less than 1.0ps 94V-0 _

Maximum Ratings and Thermal Characteristics from 0 Volts to BV min e Matte Tin Lead-free

(T,=25°C unless otherwise noted) « Excellent clamping plated
capability

Parameter Symbol Value Unit e Low incremental surge

Peak Pulse Power Dissipation by resistance

10x1000ps test waveform (Fig.1) Poom 5000 wW

(Note 1)

Steady State Power Dissipation on p 80 W Applications

inifinite heat sink at T =75°C (Fig. 5) o ’

Paak Forward Surge Current, B.3ms TVS devices are ideal for the protection of 1/O interfaces,

Single Half Sine Wave Unidirectional | | 400 A V. bus and other vulnerable circuits used in telecom,

only (Note 2) o computer, industrial and consumer electronic applications.
Maximum Instantaneous Forward

Voltage at 100A for Unidirectional Ve 3.5/5.0 Y

only (Note 3)

Operating Junction and Storage o

Temperature Range Ly e || 2B 10175 ©

Typical Thermal Resistance Junction o

to Lead R 8.0 cw

Typical Thermal Resistance Junction R 40 /W

to Ambient wA

Notes:
1. Non-repetitive current pulse , per Fig. 3 and derated above T, = 25°C per Fig. 2.

2. Measured on 8.3ms single half sine wave or equivalent square wave, duty cycle=4 per
minute maximum.

3. V,<8.5V for devices of V,, < 200V and V,<5.0V for devices of V. = 201V.

©2008 Littelfuse, Inc.
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Breakdown Maximum | Maximum | Maximum
Jeverse Voltage V., coest | Clamping | Peak | Reverse
Voltage V,, (Volts) @ I, Puise Leakage
(Volts) Current |, L@V,
MIN MAX (uA)
5KP5.0A 5KP5.0CA 5.0 6.40 7.00 50 92 554.3 5000 X
5KP6.0A 5KP6.0CA 6.0 6.67 7.37 50 10.3 495.1 5000 X
5KP6.5A 5KP6.5CA 6.5 7.22 7.98 50 11.2 455.4 2000 X
5KP70A 5KP7.0CA 7.0 7.78 8.60 50 12.0 425.0 1000 X
5KP7.5A 5KP75CA 75 8.33 9.21 B 12.9 395.3 250 X
5KP8.0A 5KP8.0CA 8.0 8.89 9.83 5 13.6 375.0 150 X
5KP8.5A 5KP8.5CA 8.5 9.44 10.40 B 14.4 354.2 50 X
5KP9.0A 5KP9.0CA 9.0 10.00 11.10 5 15.4 331.2 20 X
5KP10A 5KP10CA 10.0 11.10 12.30 5 17.0 300.0 15 X
5KP11A 5KP11CA 11.0 12.20 13.50 5 18.2 280.2 2 X
5KP12A 5KP12CA 12.0 13.30 14.70 5 19.9 256.3 2 X
5KP13A 5KP13CA 13.0 14.40 15.90 5 215 2372 2 X
5KP14A 5KP14CA 14.0 15.60 17.20 5 23.2 219.8 2 X
5KP15A 5KP15CA 15.0 16.70 18.50 5 24.4 209.0 2 X
5KP16A 5KP16CA 16.0 17.80 19.70 B 26.0 196.2 2 X
5KP17A 5KP17CA 170 18.90 20.90 5 276 184.8 2 X
5KP18A 5KP18CA 18.0 20.00 22.10 B 29.2 174.7 2 X
5KP20A 5KP20CA 20.0 22.20 24.50 5 32.4 1574 2 X
5KP22A 5KP22CA 22.0 24.00 26.90 ) 8515 143.7 2 X
BKP24A 5KP24CA 24.0 26.70 29.50 5 38.9 131.1 2 X
5KP26A 5KP26CA 26.0 28.90 31.90 5 421 121.1 2 X
5KP28A 5KP28CA 28.0 31.10 34.40 5 45.4 112.3 2 X
5KP30A 5KP30CA 30.0 33.30 36.80 5 48.4 105.4 2 X
5KP33A 5KP33CA 33.0 36.70 40.60 5 53.3 95.7 2 X
5KP36A 5KP36CA 36.0 40.00 44.20 ) 58.1 87.8 2 X
5KP40A 5KP40CA 40.0 44.40 49.10 5 64.5 79.1 2 X
5KP43A 5KP43CA 43.0 47.80 52.80 B 69.4 785 2 X
5KP45A 5KP45CA 45.0 50.00 55.30 5 72.7 70.2 2 X
5KP48A 5KP48CA 48.0 53.30 58.90 5 774 65.9 2 X
5KP51A 5KP51CA 51.0 56.70 62.70 5 82.4 61.9 2 X
5KP54A 5KP54CA 54.0 60.00 66.30 ) 871 58.6 2 X
5KP58A 5KP58CA 58.0 64.40 71.20 5 93.6 54.5 2 X
5KPGOA 5KP60CA 60.0 66.70 73.70 5 96.8 52.7 2 X
5KP64A 5KP64CA 64.0 71.10 78.60 5 103.0 49.5 2 X
5KP70A 5KP70CA 70.0 77.80 86.00 B 113.0 45.1 2 X
5KP75A 5KP75CA 75.0 83.30 92.10 5 121.0 42.1 2 X
5KP78A 5KP78CA 78.0 86.70 95.80 B 126.0 40.5 2 X
5KP85A 5KP85CA 85.0 94.40 104.00 5 1370 37.2 2 X
5KP90A 5KP90CA 90.0 100.00 111.00 ) 146.0 34.9 2 X
5KP100A 5KP100CA 100.0 110.00 123.00 5 162.0 31.5 2 X
5KP110A 5KP110CA 110.0 122.00 135.00 5 177.0 28.8 2 X
5KP120A 5KP120CA 120.0 133.00 14700 5 193.0 26.4 2 X
5KP130A 5KP130CA 130.0 144.00 159.00 5 209.0 24.4 2 X
5KP150A 5KP150CA 150.0 167.00 185.00 5 243.0 21.0 2 X
5KP160A 5KP160CA 160.0 178.00 197.00 ) 259.0 19.7 2 X
5KP170A 5KP170CA 170.0 189.00 209.00 5 275.0 18.5 2 X
5KP180A 5KP180CA 180.0 200.00 221.00 B 292.0 175 2 X
5KP190A 5KP190CA 190.0 211.00 233.00 5 310.0 16.5 2 X
5KP200A 5KP200CA 200.0 222.00 246.00 5 329.2 15.5 2 X
5KP210A 5KP210CA 210.0 233.00 258.00 5 349.5 14.6 2 X
5KP220A 5KP220CA 220.0 244.00 270.00 5 371.1 13.7 2 X
5KP250A 5KP250CA 250.0 277.00 306.00 5 425.0 12.0 2 X
For bidirectional type having V,, of 10 volts and less, the I limit is double.
For parts without A , the V. is + 10% and V, is 5% higher than with A parts
EKP Series 108 ©2008 Littelfuse, Inc.
Specifications are subject to change without notice.
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% Littelfuse Transient Voltage Suppression Diodes
Axial Leaded —5000W > 5KP series

Expertise Applied | Answers Delivered

Ratings an

Figure 1 - Peak Pulse Power Rating Curve Figure 2 - Pulse Derating Curve
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Figure 3 - Pulse Waveform Figure 4 - Typical Junction Capacitance
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Figure 6 - Maximum Non-Repetitive Peak Forward

Figure 5 - Steady State Power Derating Curve
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Transient Voltage Suppression Diodes
Axial Leaded —5000W > 5KP series

P Littelfuse

Expertise Applied | Answers Delivered

Soldering Parameters

Reflow Condition Lead—free assembly : -
-Temperature Min (T, ) 150°C Remp-up. e
TL
Pre Heat |-Temperature Max (T ) 200°C o
=T
-Time (min to max) (t ) 60 — 180 secs E
©
A L . T cT.) Ramp-down
verage ramp up rate (LiquidusTemp 3°C/second max g_T
(TL) to peak 'q_.) Preﬁeat
Tgmax t0 T, - Ramp-up Rate 3°C/second max
-Temperature (T,) (Liquidus) | 217°C [ P —— e —
Reflow - - Time (t)
-Time (min to max) (t,) 60 — 150 seconds
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 — 40 seconds Flow/Wave Soldering (Solder Dipping)
Temperature (tp)
Ramp-down Rate 6°C/second max Peak Temperature : 265°C
Time 25°C to peak Temperature (T,) 8 minutes Max. Dipping Time : 10 seconds
Do not exceed 280°C Soldering : 1 time
Physical Specifications Environmental Specifications
Weight 0.070z., 2.1g Temperature Cycle JESD22-A104
c P600 molded plastic body over
23S passivated junction. Pressure Cooker JESD 22-A102
Polarity gic;:glrakr)and denotes the cathode except High Temp. Storage JESD22-A103
. Matte Tin axial leads, solderable per HTRB JESD22-A108
[ernins JESD22-8102D.
Thermal Shock JESD22-A106

DY
I 1 _cC
t
P600
5KP Series

Inches Millimeters

Dimensions

Min Min
A 1.000 - 25.40 =
B 0.340 0.360 8.60 9.10
C 0.048 0.052 1.22 1.32
D 0.340 0.360 8.60 9.10

©2008 Littelfuse, Inc.
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% Littelfuse Transient Voltage Suppression Diodes

Axial Leaded —5000W > 5KP series

Expertise Applied | Answers Delivered

Part Numbering System Part Marking System

SKPxxx XXX Cathode Band —|
T— OPTION CODE:
BLANK Reel Tape (6]
-B Bulk Packaging ~
)
TYPE CODE:
A Uni-Directional (5% Voltage Tolerance) : §
CA Bi-Directional
X
VOLTAGE CODE
(Refer to the Electrical Characteristics table) |_
SERIES CODE L Littelfuse Logo
Product Type
Packaging
Component " Packaging . e
Part Number Package Option Packaging Specification
5KPxxxXX P600 800 Tape & Reel | EIA STD RS-296E
5KPxxxXX-B P600 500 BULK Littelfuse Concord Packing Spec. DM-0016

©2008 Littelfuse, Inc.
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Transient Voltage Suppression Diodes
Axial Leaded — 15000W > 15KPA series

15KPA Series

‘2

Description

The 15KPA Series is designed specifically to protect
sensitive electronic equipment from voltage transients
induced by lightning and other transient voltage events.

Agency Approvals

AGENCY FILE NUMBER

E128662/E230531

e RoHS compliant e | ow incremental surge

e Typical maximum resistance
temperature coefficient e Typical I, less than 2uA
AV, =0.1% xV,_@25°C above 36V

e Glass passivated chip e High temperature

soldering guaranteed:
260°C/40 seconds /
0.375" (9.56mm) lead
length, 5 Ibs., (2.3kg)
tension

junction in P600 package

e 15000W peak pulse
capability at 10x1000us
waveform, repetition rate
(duty cycles):0.01%

Maximum Ratings and Thermal Characteristics

(T,=25°C unless otherwise noted)

Parameter

Peak Pulse Power Dissipation by
10x1000us test waveform (Fig.1)
(Note 1)

Symbol

e Plastic package has
Underwriters Laboratory
Flammability classification
94V-0

* Matte Tin Lead-free
plated

e Fast response time:
typically less than 1.0ps
from 0 Volts to BV min

e Excellent clamping
capability

Value Unit

15000 W Applications

Steady State Power Dissipation on
inifinite heat sink at T =75°C (Fig. 5)

TVS devices are ideal for the protection of 1/O interfaces,

8.0 W V.. bus and other vulnerable circuits used in telecom,

Peak Forward Surge Current, 8.3ms
Single Half Sine Wave Unidirectional
only (Note 2)

computer, industrial and consumer electronic applications.
400

Operating Junction and Storage
Temperature Range

-65to 175

Typical Thermal Resistance Junction
to Lead

uJL

n
9

=

)
\n
g
o
=
1)
-

8.0 °C/W

Typical Thermal Resistance Junction
to Ambient

uA

40 °C/W

Notes:

1. Non-repetitive current pulse , per Fig. 3 and derated above T, = 256°C per Fig. 2.

2. Measured on 8.3ms single half sine wave or equivalent square wave, duty cycle=4 per

minute maximum.

©2008 Littelfuse, Inc.

Specifications are subject to change without notice.

Please refer to http://www.littelfuse.com for current information.
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Transient Voltage Suppression Diodes % Littelfuse
Axial Leaded — 15000\ > 15KPA series

Expertise Applied | Answers Delivered

Electrical Characteristics

Breakdown Maximum Maximum Maximum
thzﬁi?Cf Voltage V, CJSrSetnt Peak Iiﬁevlizrse Clamping
Voltage V, (Volts) @ I, Iy C PUISS| |ea@a\?e
(Volts) ——"1 (mA) urrent | R R
MIN (A) (uA)
15KPA17A 15KPA17CA 17 18.99 50 515.4 5000 293 X
15KPA18A 15KPAT8CA 18 20.11 50 488.7 5000 30.9 X
15KPA20A 15KPA20CA 20 22.34 20 440.2 1500 34.3 X
15KPA22A 15KPA22CA 22 24.57 10 4070 500 371 X
15KPA24A 15KPA24CA 24 26.81 B 371.0 150 40.7 X
15KPA26A 15KPA26CA 26 29.04 5 343.2 50 44.0 X
15KPA28A 15KPA28CA 28 31.28 ® 3179 25 475 X
15KPA30A 15KPA30CA 30 33.51 5 297.8 15 50.7 X
15KPA33A 15KPA33CA 88 36.90 D) 276.1 2 54.7 X
15KPA36A 15KPA36CA 36 40.20 5 252.5 2 59.8 X
15KPA40A 15KPA40CA 40 44.70 B 229.5 2 65.8 X
15KPA43A 15KPA43CA 43 48.00 5 216.3 2 69.8 X
15KPA45A 15KPA45CA 45 50.30 ® 2074 2 72.8 X
15KPA48A 15KPA48CA 438 53.60 5 194.3 2 777 X
15KPASTA 15KPA51CA 51 57.00 B 182.1 2 82.9 X
15KPA54A 15KPAB4CA 54 60.30 5 172.2 2 877 X
15KPABBA 15KPAB8CA 58 64.80 5) 161.0 2 93.8 X
15KPAGOA 15KPAGOCA 60 67.00 5 155.0 2 974 X
15KPAG4A 15KPABACA 64 71.50 D) 144.9 2 104.2 X
15KPA70A 15KPA70CA 70 78.20 5 132.9 2 113.6 X
15KPA75A 15KPA75CA 75 83.80 B 123.8 2 122.0 X
15KPA78A 15KPA78CA 78 87.10 5 119.7 2 126.1 X
15KPASBA 15KPAB5CA 85 94.90 ® 109.7 2 137.6 X
15KPAS0A 15KPA90CA 90 100.50 5 103.7 2 145.6 X
15KPAT00A 15KPAT00CA 100 111.70 B 93.6 2 161.3 X
15KPAT10A 15KPAT10CA 110 122.90 5 84.5 2 178.6 X
15KPAT20A 15KPA120CA 120 134.00 B 78.5 2 192.3 X
15KPAT30A 15KPAT30CA 130 145.20 5 72.5 2 208.3 X
15KPAT50A 15KPA150CA 150 167.60 D) 62.4 2 241.9 X
15KPAT60A 15KPA1T60CA 160 178.70 5 58.4 2 258.6 X
15KPA170A 15KPA170CA 170 189.90 B 55.4 2 272.7 X
156KPAT80A 15KPA180CA 180 201.10 5 52.3 2 288.5 X
15KPA200A 15KPA200CA 200 223.40 ® 473 2 319.1 X
15KPA220A 156KPA220CA 220 245.70 5 35.2 2 428.6 X
15KPA240A 15KPA240CA 240 268.10 B 39.3 2 384.6 X
15KPA260A 15KPA260CA 260 290.40 5 36.2 2 416.7 X
15KPA280A 15KPA280CA 280 312.80 ® 33.2 2 454.5 X

For bidirectional type having V,, of 30 volts and less, the I, limit is double.
For parts without A, the V. is +10% and Vc is 5% higher than with A parts

©2008 Littelfuse, Inc.
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Transient Voltage Suppression Diodes
Axial Leaded — 15000W > 15KPA series

Ratings an
Figure 1 - Peak Pulse Power Rating Curve Figure 2 - Pulse Derating Curve
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Figure 3 - Test Pulse Waveform

Figure 4 - Typical Junction Capacitance
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Figure 5 - Steady State Power Derating Curve

Figure 6 - Maximum Non-Repetitive Forward Surge

Current
9
. 450
2 8 —~
= < 400
s 7 =
g g 350
8 ° 5 300
2 5 )
% 4 @ 250
el
S 5 200
E’(!; ° e 150
2 [=0.375 (9.5mm)| i
° 2 Lead Lengths ﬁ
3 = 3 100
2 o
) 1 i
5 50
0 —
0 25 50 75 100 125 150 175 200 0 ] 10 100
T.- Lead Temperature(°C) Number of Cycles at 60 Hz
©2008 Littelfuse, Inc.
13 15KPA Series

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



Transient Voltage Suppression Diodes
Axial Leaded — 15000W > 15KPA series

P Littelfuse
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Soldering Parameters

Reflow Condition Lead—free assembly T ' an
P
-Temperature Min (Ts(min)) 150°C : Ramp-up. Cr_ill_:f;ia;?rt:,ne
Pre Heat |-Temperature Max (T ) 200°C g, )
-Time (min to max) (t) 60 — 180 secs é
= Ramp-down
A Liquidus T g
verage ramp up rate (LiquidusTemp 3°C/second max g :
(TL) to peak e Preheat
Tgmax t0 T, - Ramp-up Rate 3°C/second max
25°C
-Temperature (T,) (Liquidus) | 217°C ~ 1%5CloPeak ——————
Reflow - P : Ak Time (1)
-Time (min to max) (t,) 60 — 150 seconds
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 — 40 seconds Flow/Wave Soldering (Solder Dipping)
Temperature (tp)
Ramp-down Rate 6°C/second max Peak Temperature : 265°C
Time 25°C to peak Temperature (T,) 8 minutes Max. Dipping Time : 10 seconds
Do not exceed 280°C Soldering : 1 time
Physical Specifications Environmental Specifications
Weight 0.070z., 2.5¢ Temperature Cycle JESD22-A104
c P600 molded plastic body over
23S passivated junction. Pressure Cooker JESD 22-A102
Polarity gic;:glrakr)and denotes the cathode except High Temp. Storage JESD22-A103
. Matte Tin axial leads, solderable per HTRB JESD22-A108
[ernins JESD22-8102D.
Thermal Shock JESD22-A106

DY
I 1 _cC
t
P600
15KPA Series

Inches Millimeters

Dimensions

Min Min
A 1.000 - 25.40 =
B 0.340 0.360 8.60 9.10
C 0.048 0.052 1.22 1.32
D 0.340 0.360 8.60 9.10

©2008 Littelfuse, Inc.
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Specifications are subject to change without notice.
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% Littelfuse Transient Voltage Suppression Diodes

Axial Leaded — 15000WW > 15KPA series
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Part Numbering System Part Marking System

15KPA xxx XX X Cathode Band —|

-I—— OPTION CODE:
BLANK Reel Tape
-B Bulk Packaging
TYPE CODE:

A Uni-Directional (5% Voltage Tolerance)
CA Bi-Directional

VOLTAGE CODE
(Refer to the Electrical Characteristics table)

|—Littelfuse Logo

XXXVdNGL
——

SERIES CODE
Product Type
Packaging
Part Number G i i Quantity el Packaging Specification
Package Option
15KPAXxxXX P600 800 Tape & Reel | EIA STD RS-296E
15KPAXxXxXX-B P600 500 BULK Littelfuse Concord Packing Spec. DM-0016

©2008 Littelfuse, Inc.
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Transient Voltage Suppression Diodes
Axial Leaded —20000W > 20KPA series

20KPA Series

‘2

Description

The 20KPA Series is designed specifically to protect
sensitive electronic equipment from voltage transients
induced by lightning and other transient voltage events.

Agency Approvals

AGENCY

A

AGENCY FILE NUMBER

E230531

e RoHS compliant e | ow incremental surge

e Typical maximum resistance
temperature coefficient e Typical I, less than 2uA
AV =0.1% xV,@25°C above 49V

e Glass passivated chip e High temperature

junction in P600 package

e 20000WV peak pulse
capability at 10x1000us
waveform, repetition rate
(duty cycles):0.01%

soldering guaranteed:
260°C/40 seconds /
0.375"(9.5mm) lead
length, 5 Ibs., (2.3kg)
tension

Maximum Ratings and Thermal Characteristics

(T,=25°C unless otherwise noted)

Parameter

Peak Pulse Power Dissipation by
10x1000us test waveform (Fig.1)
(Note 1)

Symbol

e Plastic package has
Underwriters Laboratory
Flammability classification
94V-0

* Matte Tin Lead-free
plated

e Fast response time:
typically less than 1.0ps
from 0 Volts to BV min

e Excellent clamping
capability

Value Unit

20000 W Applications

Steady State Power Dissipation on
inifinite heat sink at T =75°C (Fig. 5)

TVS devices are ideal for the protection of 1/O interfaces,

W V.. bus and other vulnerable circuits used in telecom,

8.0

Peak Forward Surge Current, 8.3ms
Single Half Sine Wave Unidirectional
only (Note 2)

computer, industrial and consumer electronic applications.
400 A

Operating Junction and Storage
Temperature Range

-65to 175

Typical Thermal Resistance Junction
to Lead

uJL

]

o
=

[
77
g
o
X
=)
N

8.0 °C/W

Typical Thermal Resistance Junction
to Ambient

uA

40 °C/W

Notes:

1. Non-repetitive current pulse , per Fig. 3 and derated above T, = 256°C per Fig. 2.

2. Measured on 8.3ms single half sine wave or equivalent square wave, duty cycle=4 per

minute maximum.

©2008 Littelfuse, Inc.

Specifications are subject to change without notice.

Please refer to http://www.littelfuse.com for current information.
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Transient Voltage Suppression Diodes % Littelfuse
Axial Leaded —20000W > 20KPA series

Expertise Applied | Answers Delivered

Electrical Characteristics

Breakdown Maximum | Maximum Maximum
Sliz\r/\zrz(?‘f Voltage V,, CJrerSetm Peak Reverse Clamping
Pulse Leakage
Voltage V, (Volts) @ I, Iy Current | L@V
(Volts) MIN (mA) @ " WA
20KPA20A 20KPA20CA 20 22.34 50 548.9 5000 36.8 X
20KPA24A 20KPA24CA 24 26.81 50 490.3 5000 41.2 X
20KPA26A 20KPA26CA 26 29.04 50 451.9 2000 44.7 X
20KPA28A 20KPA28CA 28 31.28 50 420.8 1000 48.0 X
20KPA30A 20KPA30CA 30 geioll B 392.2 250 B1.3 X
20KPA32A 20KPA32CA 32 35.74 5 372.0 150 54.3 X
20KPA34A 20KPA34CA 34 38.00 B 13 50 B2 X
20KPA36A 20KPA36CA 36 40.20 5 328.5 20 61.5 X
20KPA40A 20KPA40CA 40 44.70 5 297.9 15 67.8 X
20KPA44A 20KPA44CA 44 49.10 5 2779 2 72.7 X
20KPA48A 20KPA48CA 48 53.60 B 254.4 2 79.4 X
20KPAB2A 20KPAB2CA 52 58.10 5 235.4 2 85.8 X
20KPABBA 20KPAB6CA 56 62.60 ) 218.1 2 92.6 X
20KPABOA 20KPABOCA 60 67.00 5 207.0 2 97.6 X
20KPAB4A 20KPABACA 64 71.50 B 194.2 2 104.0 X
20KPABBA 20KPABBCA 68 76.00 5 183.6 2 110.0 X
20KPA72A 20KPA72CA 72 80.40 B 1741 2 116.0 X
20KPAB0A 20KPABOCA 80 89.40 5 155.4 2 130.0 X
20KPA8BA 20KPABBCA 88 98.30 5 142.3 2 142.0 X
20KPA96A 20KPA96CA 96 107.20 5 130.3 2 155.0 X
20KPA104A 20KPA104CA 104 116.20 B 120.2 2 168.0 X
20KPAT12A 20KPA112CA 112 125.10 5 111.0 2 182.0 X
20KPA120A 20KPA120CA 120 134.00 ) 104.1 2 194.0 X
20KPA132A 20KPA132CA 132 14740 5 94.8 2 213.0 X
20KPA144A 20KPA144CA 144 160.80 B 87.1 2 232.0 X
20KPA160A 20KPA160CA 160 178.70 5 78.3 2 258.0 X
20KPA172A 20KPA172CA 172 192.10 B 72.9 2 2770 X
20KPAT80A 20KPA180CA 180 201.10 5 69.4 2 291.0 X
20KPA192A 20KPA192CA 192 214.50 5 65.4 2 309.0 X
20KPA204A 20KPA204CA 204 22790 5 61.4 2 329.0 X
20KPA216A 20KPA216CA 216 241.30 B 58.0 2 348.0 X
20KPA232A 20KPA232CA 232 259.10 5 54.0 2 374.0 X
20KPA240A 20KPA240CA 240 268.10 ) 52.2 2 3870 X
20KPA256A 20KPA256CA 256 286.00 5 49.0 2 412.0 X
20KPA280A 20KPA280CA 280 312.80 B 44.8 2 451.0 X
20KPA300A 20KPA300CA 300 335.10 5 41.8 2 483.0 X

For bidirectional type having V,,,,, of 40 volts and less, the I, limit is double.

RWM

For parts without A , the V. is + 10% and V, is 5% higher than with A parts.

©2008 Littelfuse, Inc.
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Ratings and C isti €S (T,=25°C unless otherwise notedFigure 1 - Peak Pulse Power Rating
Figure 1 - Peak Pulse Power Rating Curve Figure 2 - Pulse Derating Curve
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Figure 3 - Pulse Waveform Figure 4 - Typical Junction Capacitance
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Figure 6 - Maximum Non-Repetitive Peak Forward

Figure 5 - Steady State Power Derating Curve
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Transient Voltage Suppression Diodes
Axial Leaded —20000W > 20KPA series
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Soldering Parameters

Reflow Condition Lead—free assembly T 'nian
-Temperature Min (T ) 150°C : Ramp-up. Cr.ilt_:f::i;rzne
Pre Heat |-Temperature Max (T ) 200°C S
-Time (min to max) (t) 60 -180 secs é
= Ramp-down
. . I3 T
Average ramp up rate (Liquidus Temp 3°C/second max g :
(TL) to peak = Preheat
Tgmax t0 T, - Ramp-up Rate 3°C/second max
25°C
-Temperature (T,) (Liquidus) | 217°C = (25ClPek
Reflow P J Time (t)
-Time (min to max) (t,) 60 — 150 seconds
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 - 40 seconds Flow/Wave Soldering (Solder Dipping)
Temperature (tp)
Ramp-down Rate 6°C/second max Peak Temperature : 265°C
Time 25°C to peak Temperature (T,) 8 minutes Max. Dipping Time : 10 seconds
Do not exceed 280°C Soldering : 1 time
Physical Specifications Environmental Specifications
Weight 0.070z., 2.5¢ Temperature Cycle JESD22-A104
c P600 molded plastic body over
ase passivated junction. Pressure Cooker JESD 22-A102
Polarity gic;:glrakr)and denotes the cathode except High Temp. Storage JESD22-A103
. Matte Tin axial leads, solderable per HTRB JESD22-A108
[ernins JESD22-8102D.
Thermal Shock JESD22-A106

Dt
1
I 1 _C
- r
P600
20KPA Series

Inches Millimeters

Dimensions

Min Min
A 1.000 - 25.40 =
B 0.340 0.360 8.60 9.10
C 0.048 0.052 1.22 1.32
D 0.340 0.360 8.60 9.10

©2008 Littelfuse, Inc.
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Part Numbering System Part Marking System

20KPA xxx XX X Cathode Band —|

-I—— OPTION CODE:
BLANK Reel Tape
-B Bulk Packaging
TYPE CODE:

A Uni-Directional (5% Voltage Tolerance)
CA Bi-Directional

VOLTAGE CODE
(Refer to the Electrical Characteristics table)

|—Litte|fuse Logo

N
o
3
=
X
X
X

SERIES CODE
Product Type
Packaging
Component " Packaging . o
Part Number Package Option Packaging Specification
20KPAXXXXX P600 800 Tape & Reel | EIA STD RS-296E
20KPAXxxXX-B P600 500 BULK Littelfuse Concord Packing Spec. DM-0016

©2008 Littelfuse, Inc.
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Transient Voltage Suppression Diodes
Axial Leaded —30000W > 30KPA series

30KPA Series

AGENCY FILE NUMBER

E230531

Maximum Ratings and Thermal Characteristics

(T,=25°C unless otherwise noted)

Parameter Symbol Value Unit
Peak Pulse Power Dissipation by

10x1000us test waveform (Fig.1) Py 30000 W
(Note 1)

Steady State Power Dissipation on P 8.0 W
inifinite heat sink at T =75°C (Fig. 5) D ’

Peak Forward Surge Current, 8.3ms

Single Half Sine Wave Unidirectional [ 400 A
only (Note 2)

Operating Junction and Storage ) o
Temperature Range T Tere | 5510175 c
Typical Thermal Resistance Junction N

to Lead R e e
Typical Thermal Resistance Junction o

to Ambient Run 40 cw

Notes:

1. Non-repetitive current pulse , per Fig. 3 and derated above T, = 256°C per Fig. 2.

2. Measured on 8.3ms single half sine wave or equivalent square wave, duty cycle=4 per

minute maximum.

©2008 Littelfuse, Inc.

Specifications are subject to change without notice.

Please refer to http://www.littelfuse.com for current information.

Description

‘2

The 30KPA Series is designed specifically to protect
sensitive electronic equipment from voltage transients
induced by lightning and other transient voltage events.

e RoHS compliant

e Typical maximum
temperature coefficient
AV, =0.1% xV,_@25°C

e Glass passivated chip
junction in P600 package

e 30000WV peak pulse
capability at 10x1000us
waveform, repetition rate
(duty cycles):0.01%

e Fast response time:
typically less than 1.0ps
from 0 Volts to BV min

e Excellent clamping
capability

Applications

Low incremental surge
resistance

Typical |, less than 2pA
above 73V

High temperature
soldering guaranteed:
260°C/40 seconds /
0.375"(9.5mm) lead
length, 5 Ibs., (2.3kg)
tension

Plastic package has
Underwriters Laboratory
Flammability classification
94V-0

Matte Tin Lead-free
plated

TVS devices are ideal for the protection of I/O interfaces,
V. bus and other vulnerable circuits used in telecom,
computer, industrial and consumer electronic applications.

30KPA Series
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Electrical Characteristics

. Maxi i
Breakdown Test Vi Rae)i/lg::? l\élg);lqn;;:}rg

Voltage V, (Volts) @ I L Pulse Current Llea@lszi/ge
T | R R

(Volts) MIN (mA) I, (A) (0 A)

Reverse

Stand off Voltage Vi, Current Peak

30KPA28A 30KPA28CA 28 31.28 X
30KPA30A 30KPA30CA 30 33.61 50 548.9 5000 55.2 X
30KPA33A 30KPA33CA 33 36.90 50 5179 5000 58.5 X
30KPA36A 30KPA36CA 36 40.20 50 490.3 5000 61.8 X
30KPA39A 30KPA39CA 39 43.60 20 450.9 2000 672 X
30KPA42A 30KPA42CA 42 46.90 10 420.8 1000 72.0 X
30KPA43A 30KPA43CA 43 48.00 10 415.1 1000 73.0 X
30KPA45A 30KPA45CA 45 50.30 5 3915 250 774 X
30KPA48A 30KPA48CA 48 53.60 b) 371.3 150 81.6 X
30KPASTA 30KPA51CA 51 57.00 5 350.7 50 86.4 X
30KPAB4A 30KPAB4CA 54 60.30 B 1D 20 91.4 X
30KPAGBA 30KPA58CA 58 64.80 5 3279 20 92.4 X
30KPABOA 30KPABOCA 60 67.00 ) 2971 15 102.0 X
30KPABGAA 30KPABACA 64 71.50 5 291.3 10 104.0 X
30KPAGGA 30KPABGCA 66 73.70 5 283.2 2 107.0 X
30KPA70A 30KPA70CA 70 78.20 5 278.0 2 109.0 X
30KPA71A 30KPA71CA 71 79.30 ) 271.7 2 111.5 X
30KPA72A 30KPA72CA 72 80.40 5 265.8 2 114.0 X
30KPA75A 30KPA75CA 75 83.80 b) 253.8 2 119.4 X
30KPA78A 30KPA78CA 78 87.10 5 234.9 2 129.0 X
30KPAB4A 30KPAB4CA 84 93.80 B 217.7 2 139.2 X
30KPAQ0A 30KPA90CA 90 100.50 5 2070 2 146.4 X
30KPA9GA 30KPA96CA 96 107.20 ) 194.2 2 156.0 X
30KPA102A 30KPA102CA 102 113.90 5 183.0 2 165.6 X
30KPA108A 30KPA108CA 108 120.60 5 172.9 2 175.2 X
30KPA120A 30KPA120CA 120 134.00 5 165.9 2 194.4 X
30KPA132A 30KPA132CA 132 14740 ) 142.3 2 213.0 X
30KPA144A 30KPA144CA 144 160.80 5 135.8 2 223.2 X
30KPA150A 30KPA150CA 150 167.60 b) 129.8 2 233.4 X
30KPA156A 30KPA156CA 156 174.30 5 123.7 2 245.0 X
30KPA160A 30KPAT60CA 160 178.70 B 120.0 2 252.6 X
30KPA168A 30KPA168CA 168 187.70 5 111.2 2 272.4 X
30KPA170A 30KPA170CA 170 189.90 ) 110.2 2 275.0 X
30KPA180A 30KPA180CA 180 201.10 5 104.3 2 290.4 X
30KPA198A 30KPAT98CA 198 221.20 5 94.7 2 319.8 X
30KPA216A 30KPA216CA 216 241.30 5 86.9 2 348.6 X
30KPA240A 30KPA240CA 240 268.10 B 78.3 2 387.0 X
30KPA258A 30KPA258CA 258 288.20 5 72.8 2 416.4 X
30KPA260A 30KPA260CA 260 290.40 b) 72.8 2 416.0 X
30KPA270A 30KPA270CA 270 301.60 5 69.5 2 436.2 X
30KPA280A 30KPA280CA 280 312.80 5 65.3 2 464.0 X
30KPA288A 30KPA288CA 288 321.70 5 64.5 2 469.9 X

For bidirectional type having V,,,,, of 60 volts and less, the I, limit is double.

RWM
For parts without A, the V is + 10%.

©2008 Littelfuse, Inc.
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Ratings and Characteristic Curves (1,=25°C unless otherwise noted)

Figure 1 - Peak Pulse Power Rating Curve Figure 2 - Pulse Derating Curve
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Figure 3 - Pulse Waveform Figure 4 - Typical Junction Capacitance
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Figure 6 - Maximum Non-Repetitive Peak Forward

Figure 5 - Steady State Power Derating Curve

Surge Current

9
= 8 450
?:, < 400
s 7 £
5] 6 g 350
2 3 300
o 5 5
9] 5 250
g 4 Z
e T 200
T 3 {[C=0375 @amm) H
n 2 Lead Lengths 2 150
>
8 '3 *'D \ § 100
8 [
Q
o :) n.% 50
0 25 50 75 100 125 150 175 200 B 0 .
o 1 10 100
T, Lead Temperature (*C) Number of Cycles at 60 Hz
©2008 Littelfuse, Inc.
125 30KPA Series

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




Transient Voltage Suppression Diodes
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Soldering Parameters

Reflow Condition Lead—free assembly T ' an
-Temperature Min (T ) 150°C ; Ramp-up. Cr.ilt_:f::i;rzne
Pre Heat |-Temperature Max (T ) 200°C e,
-Time (min to max) (t) 60 — 180 secs é
= Ramp-down
A Liquidus T 8T
verage ramp up rate (Liquidus Temp 3°C/second max g -
(TL) to peak ) Preheat
Tgmax t0 T, - Ramp-up Rate 3°C/second max
25°C
-Temperature (T,) (Liquidus) | 217°C T 1%ClPek =
Reflow - P : Ak Time (1)
-Time (min to max) (t,) 60 — 150 seconds
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 - 40 seconds Flow/Wave Soldering (Solder Dipping)
Temperature (tp)
Ramp-down Rate 6°C/second max Peak Temperature : 265°C
Time 25°C to peak Temperature (T,) 8 minutes Max. Dipping Time : 10 seconds
Do not exceed 280°C Soldering : 1 time
Physical Specifications Environmental Specifications
Weight 0.070z., 2.59 Temperature Cycle JESD22-A104
c P600 molded plastic body over
ase passivated junction. Pressure Cooker JESD 22-A102
Polarity gic;:glrakr)and denotes the cathode except High Temp. Storage JESD22-A103
. Matte Tin axial leads, solderable per HTRB JESD22-A108
[ernins JESD22-8102D.

Thermal Shock JESD22-A106

Dt
1
I 1 _C
- r
P600
30KPA Series

Inches Millimeters

Dimensions

Min Min
A 1.000 - 25.40 =
B 0.340 0.360 8.60 9.10
C 0.048 0.052 1.22 1.32
D 0.340 0.360 8.60 9.10

©2008 Littelfuse, Inc.
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Part Numbering System Part Marking System

30KPA xxx XXX Cathode Band —|

-I—— OPTION CODE:
BLANK Reel Tape
-B Bulk Packaging
TYPE CODE:

A Uni-Directional (5% Voltage Tolerance)
CA Bi-Directional

VOLTAGE CODE
(Refer to the Electrical Characteristics table)

|—Litte|fuse Logo
Product Type

SERIES CODE

XXXVdM0E
——

Packaging
Component " Packaging . e
Part Number Package Option Packaging Specification
30KPAXXxXX P600 800 Tape & Reel | EIA STD RS-296E
30KPAXxxXX-B P600 500 BULK Littelfuse Concord Packing Spec. DM-0016

©2008 Littelfuse, Inc.
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AKG Series

Description

‘2

The new AK6 series of high current transient suppressors
have been specially designed for use in A.C. line
protection and any demanding applications (AC or DC).
They offer superior clamping characteristics over standard
S.A.D. technologies by virtue of the Littelfuse Foldbak™
technology, which provides a clamping voltage lower
than the avalanche voltage (but above the rated working
voltage). Therefore, any voltage rise due to increased

F current conduction is contained to a minimum, providing
the best possible protection level. They can also be
connected in series and/or parallel to create very high
capacity protection solutions.

Agency Approvals

AN E128662 e RoHS compliant traditional discrete
e Foldbak™ technology for solutions
superior clamping factor e \ery Low Clamping
e Glass Passivated Junction Voltage

Maximum Ratings and Thermal Characteristics for reliabilty e Sharp Breakdown Voltage

(T,=25°C unless otherwise noted) e Bi-directional ¢ Low Slope Resistance

e Ultra compact: 12
times less volume than

Parameter Symbol Value Unit

Operating Junction and o
Storage Temperature Range 1 g | 22 0 1ED L

Current Rating’ lop 6 kA

Note:
1. Rated I, measured with 8 x 20uS pulse.

Electrical Characteristics

S— Rysae)r(\./e Reverse Breakdown Test |Max. Clamping Voltage | Max. Temp Max. Agency

n
=
=
)
\n
©
4
g

Current V. @ | Peak Pulse | Coefficient | Capacitance
Nt | Voltage | Leakage | Voltage (V) @1, Clirrentl, ) (Note 1) | OF V.. |0 Bias 10ktz| “PPTo"
(Vo) Volts | (1) @V, A
MA Min Volts | Max Volts V, Volts (%/°C)
AK6 - 058C 58 20 64 70 10 110 6,000 0.1 8 X
AK6 - 076C 76 20 85 95 10 140 6,000 0.1 6.5 X
AK6 - 170C 170 20 180 220 10 260 6,000 0.1 2.8 X
AKB - 190C 190 20 200 245 10 290 6,000 0.1 2.5 X
AKB - 240C 240 20 250 285 10 340 6,000 0.1 2.0 X
AK6-380C [ 380 20 401 443 10 520 6,000 0.1 1.4 X
AKB - 430C 430 20 440 490 10 625 6,000 0.1 1.0 X
©2008 Littelfuse, Inc.
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Soldering Parameters

Reflow Condition Lead-free assembly s inn

Critical Zone

-Temperature Min (T ) 150°C : T 0T,
Pre Heat |-Temperature Max (T ) 200°C ;
-Time (min to max) (t) 60 — 180 secs

Ramp-down

Average ramp up rate (Liquidus Temp

3°C/second max

Temperature (T)

(TL) to peak Preheat
Tgmax t0 T, - Ramp-up Rate 3°C/second max .
-Temperature (T,) (Liquidus) | 217°C <~ 25CtPeak ——————————>
felely STPer ol Time (t)
-Time (min to max) (t,) 60 — 150 seconds
Peak Temperature (T,) 260495 °C

Time within 5°C of actual peak Flow/Wave Soldering (Solder Dipping)
20 — 40 seconds

Temperature (tp)

. (o]
Ramp-down Rate 6°C/second max Peak Temperature : 265°C
Time 25°C to peak Temperature (T,) 8 minutes Max. Dipping Time : 10 seconds
Do not exceed 280°C Soldering : 1 time

Physical Specifications

Weight Contact manufacturer

Case Epoxy encapsulated

Silver plated leads, solderable per

Terminal MIL-STD-202 Method 208

Ratings and Characteristic Curves (1,=25°C unless otherwise noted)

Peak Power Derating

N
<)

Percent of Rated Value
[e2]
o

N
o

o

o

25 50 75 100 125 150
AMBIENT TEM PERATURE (°C)

©2008 Littelfuse, Inc.
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. Dimensions | Inches | Millimeters
G L1 A 0.950 24.15
|‘_' _| l B 0.095 2.4
C - 058C/076C 0.236 6.00
_{ D C 0.145 3.68
- D 0.570 max. 14.48 max.
_t _| |—E E 0.050 1.270
Cc F 0.500 max. 12.70 max.
G - 058C/076C 0.200 5.08
G -170C/190C 0.320 8.13
G-240C 0.370 9.4
G - 380C/430C 0.543 13.8
L1 0.310 787
L1-380C/430C 0.150 3.81

[2=A-(G+L1) tolerance +/- 0.04 inch (1.0 mm)

Part Marking System Part Numbering System

Date Code _| l_ Littelfuse Logo AK6 XXXX

Series Type Stand Off Voltage

(Please Refer to Electrical
Characteristics Chart)

"
XXXX-9Y
i

I— Product Type

Note: UL mark does not appear on -058C & -076C.

©2008 Littelfuse, Inc.
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AK10 Series

Description

‘2

The new AK10 series of high current transient suppressors
have been specially designed for use in A.C. line
protection and any demanding applications (AC or DC).
They offer superior clamping characteristics over standard
S.A.D. technologies by virtue of the Littelfuse Foldbak™
technology, which provides a clamping voltage lower
than the avalanche voltage (but above the rated working
voltage). Therefore, any voltage rise due to increased
current conduction is contained to a minimum, providing
the best possible protection level. They can also be
connected in series and/or parallel to create very high
capacity protection solutions.

Agency Approvals

A\ E128662 * RoHS compliant e Very Low Clamping
e Foldbak™ technology for Voltage
superior clamping factor e Sharp Breakdown Voltage

e Glass Passivated Junction e Low Slope Resistance
e Bi-directional

e Ultra Compact: 12
times less volume than

Maximum Ratings and Thermal Characteristics

(T,=25°C unless otherwise noted)

Parameter N\Vaglele] Value Unit

Operating Junction and traditional discrete
— o H
Storage Temperature Range T, Tsie | 8510150 | °C solutions
Current Rating' lpp 10 kA
Note:
1. Rated |, measured with 8 x 20us pulse.
Electrical Characteristics
Standoff Max. Max. Clamping Voltage | Max.Temp Max. Agenc
Part Reserve R\%ﬁ;s;jva;«g\fvn Current |V, @ Peak Pulse Current | Coefficient | Capacitance Ap%rovgl
Numbers Leakage Bl T (I.;) (Note 1) ofV.. |0 Bias 10kHz N
Min Volts | Max Volts vV, Volts (%/°C)
AK10 - 058C 58 20 64 70 10 110 10,000 0.1 6.5 X
AK10 - 076C 76 20 85 95 10 140 10,000 0.1 6.5 X
AK10 - 170C 170 20 180 220 10 260 10,000 0.1 2.8 X
AK10 - 190C 190 20 200 245 10 290 10,000 0.1 2.5 X
AK10 - 240C 240 20 250 285 10 340 10,000 0.1 2.2 X
AK10 - 380C 380 20 401 443 10 520 10,000 0.1 2.0 X
AK10 - 430C 430 20 440 490 10 625 10,000 0.1 1.4 X
Note: Using 8 x 20uS wave shaped defined in IEC 61000-4-5.
©2008 Littelfuse, Inc.
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Soldering Parameters

Reflow Condition Lead-free assembly T, b

Critical Zone

-Temperature Min (T ) 150°C : T 0T,
L
Pre Heat |-Temperature Max (T ) 200°C :
-Time (min to max) (t) 60 — 180 secs

Ramp-down

Average ramp up rate (Liquidus Temp

3°C/second max

Temperature (T)
—

(T,) to peak Preheat
Tgmax t0 T, - Ramp-up Rate 3°C/second max e
B -Temperature (T ) (Liquidus) | 217°C < t25CtoPeak W
-Time (min to max) (t,) 60 — 150 seconds
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20 - 40 seconds
Temperature (tp)
Ramp-down Rate 6°C/second max Peak Temperature : 265°C
Time 25°C to peak Temperature (T,) 8 minutes Max. Dipping Time : 10 seconds
Do not exceed 280°C Soldering : 1 time

Physical Specifications

Weight Contact manufacturer

Case Epoxy encapsulated

Silver plated leads, solderable per

Terminal MIL-STD-202 Method 208

Ratings and Characteristic Curves (1,=25°C unless otherwise noted)

Peak Power Derating

120

100

Percent of Rated Value
(2]
o

0 25 50 75 100 125 150
AMBIENT TEM PERATURE (°C)
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Dimensions Inches Millimeters
A 0.950 24.15
B 0.095 2.4
C - 058C/076C 0.236 6.00
C 0.145 3.68
D 0.570 max. 14.48 max.
E 0.050 1.270
F 0.500 max. 12.70 max.
G - 058C/076C 0.200 5.08
G -170C/190C 0.362 9.2
G -240C 0.420 10.67
G -380C/430C 0.650 16.50
L1 0.310 787
1 -380C/430C 0.177 4.5

2= A-(G+L1) tolerance +/- 0.04 inch (1.0 mm)

Part Marking System Part Numbering System

Date Code — — Littelfuse Logo AK10 XXXX

Series Type Stand Off Voltage

:l (Please Refer to Electrical
Characteristics Chart)

L]

T X
XXXX-Q LYY
i

I— Product Type

Note: UL mark does not appear on -058C and -076C.

©2008 Littelfuse, Inc.
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SLD Series

Description

‘2

The SLD Series is packaged in a highly reliable industry
standard P600 axial leaded package and is designed to
provide percision overvoltage protection for sensitive
electronics.

e RoHS compliant e | ow incremental surge
e Typical maximum resistance
temperature coefficient e High temperature

AV =0.1% x V,,@25°C soldering guaranteed:

Agency Approvals e Glass passivated chip 260°C/40 seconds /
0.3757(9.5mm) lead

junction in P600 package

AGENCY AGENCY FILE NUMBER e 2200W peak pulse length, 5 Ibs., (2.3kg)
o, tension
capability at 100us
A E230531 x 150ms waveform, * Plastic package has
repetition rate Underwriters Laboratory
(duty cycles): 0.01% Flamsmability classification
Maximum Ratings and Thermal Characteristics e fast response time: 94V-0 ‘
(T,=25°C unless otherwise noted) typically less than 1.0ps * Matte Tin Lead-free
from 0 Volts to BV min plated

Parameter Symbol Value Unit e Excellent clamping

Peak Pulse Power Dissipation 2900 W capability

1. 100us x 150ms test waveform P

PPM B .

2.8 x 20ps test waveform 50000 W Applications
Steady State Power Dissipation on p 8.0 W Designed to protect sensitive electronics from:
inifinite heat sink at T =75°C (Fig. 5) MIAV) ’
Maximum Instantaneous Forward - Inductive Load Switching
})/;):;age at 100A for Unidirectional V. 3.5 \Y - Alternator Load Dump
Operating Junction and Storage ] o
Temperature Range T Tere | 6510175 c
Typical Thermal Resistance Junction N
to Lead R Sl iy
Typical Thermal Resistance Junction o
to Ambient Run 40 cw

Electrical Characteristics (T,=25°C unless otherwise noted)

Breakdown Maximum Maximum | Maximum
Voltage Vg, @ I Reverse Peak Pulse | Clamping |Approval
(V) Voltage | Leakage @V, | Current |Voltage @ I,

V, (Volts) I, (HA) I, (A) Ve (V)
SLD10U-017 SLD10-018 11.8 13 5.0
SLD16U-017 SLD16-018 18.0 22.0 1.0 16 10 76 28.6
SLD24U-017 | SLD24-018 25.0 30.0 1.0 24 10 61 36.0

Notes:

1. Vg, measured after | applied for 300ps, I.= square wave pulse or equivalent.
2. Surge current waveform per 100uS x 150mS exponential wave and derated per Fig. 3.
3. All terms and symbols are consistent with ANSI/IEEE C62.35.

©2008 Littelfuse, Inc.
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Ratings 5°C unless otherwise noted)
Figure 1 - Peak Pulse Power Rating Curve Figure 2 - Pulse Derating Curve
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Figure 3 - Pulse Waveform Figure 4 - Typical Junction Capacitance

150 100000

Bi-directional V=0V
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Figure 6 - Maximum Non-Repetitive Peak Forward

Figure 5 - Steady State Power Derating Curve
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Soldering Parameters

Reflow Condition Lead—-free assembly
Te
-Temperature Min (T, . ) 150°C Ramp-up Critial Zone
T L'
Pre Heat |-Temperature Max (T ) 200°C o '
> Ts (max|
-Time (min to max) (t,) 60 - 180 secs g
©
o o o Ramp-down
Average ramp up rate (Liquidus Temp 3°C/second max gT :
(T,) to peak ° Preheat
Tqma t0 T, - Ramp-up Rate 3°C/second max .
.
-Temperature (T ) (Liquidus) | 217°C T 1%CloPek
Reflow Time (t)
-Time (min to max) (t,) 60 — 150 seconds
Peak Temperature (T,) 260+%% °C
Time within 6°C of actual peak 20 — 40 seconds Flow/Wave Soldering (Solder Dipping)
Temperature (t )
Ramp-down Rate 6°C/second max Peak Temperature : 265°C
Time 25°C to peak Temperature (T,) 8 minutes Max. Dipping Time : 10 seconds
Do not exceed 280°C Soldering : 1time
Physical Specifications Environmental Specifications
Weight 0.070z., 2.1g Temperature Cycle JESD22-A104
c P600 molded plastic body over
3ss passivated junction. Pressure Cooker JESD 22-A102
Polarity CBiioplglral:and denotes the cathode except High Temp. Storage JESD22-A103
. Matte Tin axial leads, solderable per HTRB JESD22-A108
Terminal JESD22-B102D.
Thermal Shock JESD22-A106

¢
D Dimensions
i Min Min
I ]
T c A 1.000 - 25.40 -
T B 0.340 0.360 8.60 9.10
«— A —|l— B —|— A s © 0.048 0.052 1.22 1.32
D 0.340 0.360 8.60 9.10
P600
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Transient Voltage Suppression Diodes % Littelfuse

AXIal Leaded - 2200W > SLD series Expertise Applied | Answers Delivered
Part Numbering System Part Marking System
SLD XX U-017 X Cathode Band —|
T— OPTION CODE:
BLANK Reel Tape wn
-B Bulk Packaging I
)
L TYPE CODE:
U-017 Uni-Directional : ><
-018 Bi-Directional ><
X
VOLTAGE CODE
(Refer to the Electrical Characteristics table) |_
SERIES CODE L Littelfuse Logo
Product Type
Packaging
Part Number Coim a1 i Quantity FEEL el Packaging Specification
Package Option
SLDxxXXX P600 800 Tape & Reel | EIA STD RS-296E
SLDxxXX-B P600 500 BOX Littelfuse Concord Packing Spec. DM-0016
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To assist you with your electronics design and selection processes,
Littelfuse also offers:

Comprehensive Online Product Specs on Littelfuse.com—Featuring easy-to-use
navigation, search and selection tools, as well as additional product details.
You can rely on Littelfuse.com for instant answers and continuously

up-to-date information.

Printed Product Catalogs — For offline and off-the-shelf convenience, our printed
product catalogs include data sheets, selection tables and tutorials covering all
of our core technologies. Contact your Littelfuse product representative or visit
www littelfuse.com/catalogs to check availability.

Circuit Protection Design Guides—Our application design center website,
www.littelfuse.com/designcenter, offers a wealth of circuit protection guidance
to help you select and apply the best circuit protection solution for your
application.



As the world's #1 brand in circuit protection, Littelfuse offers a complete
portfolio of circuit protection products. To request catalogs for the Littelfuse
portfolio of circuit protection technologies, please contact your authorized
Littelfuse product representative or visit our website at
www.littelfuse.com/catalogs

Littelfuse offers several technologies to protect sensitive electronic circuits from excess
current resulting from overloads, short circuits, power cross or ground faults. Our overcurrent
protection product line includes:

Fuses Littelfuse offers the world's broadest range of fuse types and ratings, including
cartridge, leaded, surface mount and thin film designs

PTC Protectors Positive Temperature Coefficient thermistor technology provides
resettable current-limiting protection

Littelfuse offers multiple technologies for overvoltage suppression and switching to protect sensitive electronic
circuits from excessive voltage resulting from electrostatic discharge (ESD), load switching or lightning strikes.
Our overvoltage protection product line includes:

Varistors Littelfuse offers surface mount Multi-Layer Varistors (MLVs) and industrial
Metal Oxide Varistors (MOVs) to protect against transients

GDTs Gas Discharge Tubes (GDTs) to dissipate voltage through
a contained plasma gas

Thyristors Littelfuse's solid state switches control the flow of current in
a wide range of appliances, tools and equipment

SIDACtor® Devices Overvoltage protection specifically designed for telecom
and datacom requirements

TVS Diodes Silicon transient voltage suppression (TVS) devices
SPAs Silicon Protection Arrays designed for analog and digital signal line protection

PulseGuard® ESD Suppressors Small, fast-acting Electrostatic
Discharge (ESD) suppressors
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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