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2x10ps | 10x1000ps = 8X20us

RoHS Compliant
UL Compliant

546 QFN C 6-320 25-400 500A 100A 4008 e e
S0T236 6 19 2 WA e e
S0T235 6 824 15:35 5A e e
33 QFN F 16 4 100 30A WA e e
S0T23-5 G 8 15 450 18A BA e e
A 150A 45A 150A
D0-214AA B 58-550 77700 250A 80A 250A
c 500A 100A WA . .
DO-15 B 220320 300-400 80A
546 QFN c 6-75 2598 500A 100A 4008 e e
A 150A 45A 150A
343 QFN 6-320 25400
B 250A 80A OA e e
33x3.3QFN C 6-400 25530 500A 100A 400A
MS-013 C 6-320 25400 500A 100A 4000 o e
A 6-25 25-40 150A 45A 150A
DO-214AA
C 6-320 25-400 500A 100A WA,
T0-82 C 6-320 25-400 500A 100A 400A

Pin1-2,32,1-3:  Pin1-2,3-2,1-3:

Modified T0-220  C 130420 180-600 500A 100A 400A . .
A 150A 45A 150A
D0-214AA C 58 - 120 77-160 500A 100A 400A o *

1000A 200A 800A
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Series Name

Package Type

Type

Standoff
(working)
Voltage (Vpgw)

Switching
Voltage (V)

Peak Pulse Rating:

2x10ps

10x1000us

8X20ps

RoHS Compliant

UL Compliant

Fixed Voltage Modified
Twin SLIC Series DO-214AA A 58- 160 77 - 200 G150A 45A 150A . .
Fixed Voltage QFN
Q2L Series 3333 G 58- 160 77 - 200 500A 100A 400A . .
Gl MS-012 F 58-160 77-200 120A 30A 1008 o e
Enhanced Single Series
i A 150A 45A 150A
hixed\oltage MS-013 58-160 77-200 . .
Multiport Series C 500A 100A 400A
Battrax® Series Mod A 150A 45A 150A . .
Positive/Negative D0-214AA
. These devices track their LI IE AL
Battrax® Series reference voltages.
Single Port Negative S L Please refer to data sheets LA ES Gl * *
Battrax® Seri in SIDACtor products catalog
; atrax Sernes MS-013 c or www littelfuse.com 500A 100A 400A e e
Single Port Positive/Negative Ty
Battrax® Series
Dual Port Negative MS-013 © 500A 100A 400A . .
Asymmetrical Multiport MS-013 These products have asymmetric trigger JELS oy Jank . .
Series C voltages. See data sheet. 500A 100A 400A
A 150A 45A 150A
6-320 25-400
DO0-214AA B 250A 80A 250A . .
© 6-400 25-530 500A 100A 400A
WCARHERA g 6320 25400 1500 50A BOA e e
A 150A 45A 150A
SIDACtor® T0-92 B 6-320 25-400 250A 80A 250A . .
Series c 500A 100A  400A
A 45A
DO-15 90-320 130-400 o | o
B 80A
A . 150A 45A 150A
Modfied 0220 g "o ZEEE0 FISIASZAND o sa oA e e
© 500A 100A 400A
SIDACtor® A Pins12324565 Pins1-23-24565  190A 45A 150A
Multiport MS-013 6-320 25-400 o e
Series C pins1-346:12640 Pins1346:50800  00A 100A 400A
A 150A 45A 150A
250A 80A 250A
MS-013 130-420 180-600 o .
SIDACtor® c 500A 100A  400A
Balanced
St A 150A 450 150A
o Pins 1-2, 3-2: 130-420 Pins 1-2, 3-2: 180
Modfied 0220 B o5 32 IO Fe 13T 0 250 B0A  250A o e
© 500A 100A 400A
A 150A 45A 150A
SIDACtor® B 130-420 180-600 250A 80A 250A
Balar.}ced MS-013 C 500A 100A 400A . .
MS““'.pO't Asym.A8 pins1.92-34-556: Pins1-22-34556:  190A 45A 150A
enes AsymBS 170420 250-600 250A 80A 250A
Asym. C6 Pins 4-6,1-3:50-420  Pins 4-6,1-3: 80-600 500A 100A 400A
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Package Type

Baseband Protection (Voice-DS1):

T10A Series

T10B Series

D0-15

D0-201

Standoff
Type (working)
Voltage (Vpay)

A 50-245

B 70-240

o Peak Pulse Rating:
Switching

Voltage (Vs)

2x10us | 10x1000ps | 8X20us

84-370 50A 100A

125-370 100A 250A
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RoHS Compliant
UL Compliant

h Exposure Surge Protection:

High Sgrg? Current DO0-214AA D §-320 25-400 1000A  200A  800A o e
eries
BKA Series 70218 E 140180 180260 SO00A e e
Primary Protection Pins 1-2,3-2: 25~ Pins 1-2,3-2: 40-
e Modified 0220 C 275 350 BOOA  100A  400A e e
Pins 1-3:50-550  Pins 1-3: 80-700
U Pins 1-2, 3-2: 130- Pins 1-2, 3-2: 180-
Modified T0-220 € 420 600 500A 100A WA e e

Balanced Series
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SIDACtor Product Description

SIDACtor components are solid state crowbar devices
designed to protect telecom equipment during hazardous
transient conditions. Capitalizing on the latest in thyristor
advancements, Littelfuse makes SIDACtor devices with a
patented ion implant technology. This technology ensures
effective protection within nanoseconds, up to 5000 A
surge current ratings, and simple solutions for regulatory
requirements such as GR 1089, TIA-968-A (formerly known
as FCC Part 68), ITU-T K.20, ITU-T K.21, and UL 60950-1.

Figure 1.1 V-l Characteristics

IpRM —>

Applications*

SIDACtor® Protection Thyristors

Operation

In the standby mode, SIDACtor devices exhibit a high off-
state impedance, eliminating excessive leakage currents
and appearing transparent to the circuits they protect.
Upon application of a voltage exceeding the switching
voltage (V¢), SIDACtor devices crowbar and simulate a
short circuit condition until the current flowing through the
device is either interrupted or drops below the SIDACtor
device's holding current (l,). Once this occurs, SIDACtor
devices reset and return to their high off-state impedance.

Advantages

SIDACtor devices:

e Cannot be damaged by voltage

e Eliminate hysteresis and heat dissipation typically
found with clamping devices

e Eliminate voltage overshoot caused by fast-rising
transients

e Are non-degenerative
e Will not fatigue

e Have Low capacitance, making them ideal for high-
speed transmission equipment

When protecting telecommunication circuits, SIDACtor
devices are connected between tip-to-ring for metallic
protection and between tip-to-ground and ring-to-ground
for longitudinal protection. They typically are placed
behind some type of current-limiting device, such as the
Littelfuse TeleLink® lightning tolerant fuse or the Littlefuse
POLYFUSE® lightning tolerant resettable PTC devices.
Common applications include:

e T1/E1/J1 and HDSL2/4

e Subscriber Line Interface Card (SLIC) in Fiber to the
Curb (FTTC) and Fiber to the Premises (FTTP)

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

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

e Ethernet 10/100/1000BaseT, PoE (Power over
Ethernet) systems

e Customer Premises Equipment (CPE) such as VoIR,
modems, answering machines, multi-function printers,
telephones, fax machines, and security systems

e |SDN “U" and “S/T" interfaces
e Baystation T1/E1/J1, T3 (DS3) trunk cards
e PBXs, IP PBXs, KSUs, and other switches

e Main Distribution Frames (MDFs), five-pin modules,
Network Interface Devices (NIDs)

For more information regarding specific applications,
design requirements, or surge suppression, please contact
Littelfuse directly at +1 800-999-9445 or through your local
area representative. To find the Littelfuse representative

near you visit http://www.littelfuse.com/contact.

* See also SIDACtor Family Application Selector Table (page7 )

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Broadband Optimized™ Protection

The Broadband Optimized™ family of products is
focused on addressing the performance and regulatory
requirements of broadband equipment. The Broadband
Optimized family, with its wide range of solutions provides
applications with the options needed to address the

unique protection needs of DSL equipment (up to VDSL)

as well as Ethernet (up to 1000baseT). Optimization is

accomplished using proprietary and patented approaches
that minimize the negative effects of device capacitance
on broadband signals. The Broadband Optimized family
provides an overvoltage protection solution that helps
applications comply with Telcordia GR-1089 Issue 4, and
ITU-T recommendations K.20, K.21, K.44, and K.45.

SLIC Protection

The SLIC family of products is focused on addressing the
unique protection needs of SLIC (Subscriber Line Interface
Circuit) chip sets. The family offers Fixed Voltage and
Battrax® battery tracking protection solutions capable

of protecting SLIC devices from transients caused by

LCAS Protection

lightning and AC power cross. The SLIC family provides
an overvoltage protection solution that helps applications
comply with Telcordia GR-1089 Issue 4, and ITU-T
recommendations K.20, K.21, K.44, and K.45.

The LCAS family of products is focused on the specialized
protection needs of Line Circuit Access Switches (LCAS).
This family utilizes a specialized asymmetric design
specially formulated for LCAS devices. The LCAS family

Baseband Protection

provides an overvoltage protection solution that helps
applications comply with Telcordia GR-1089 Issue 4, and
ITU-T recommendations K.20, K.21, K.44 and K.45.

The Baseband family of products is focused on addressing
the performance and regulatory requirements of baseband
telecommunications equipment such as voice, modems,

and DS1. They offer an overvoltage protection solution that

helps applications comply with Telcordia GR-1089 Issue 4,
ITU-T recommendations K.20, K.21, K.44, and K.45, and
TIA-968-A.

High Surge Current Protection

The High Surge Current products are a unique family

of very robust solid state protection devices intended for
use in high exposure environments. This family includes
products specifically designed for primary protection such
as cell and TO-220 devices. The High Surge Current
family also has devices capable of meeting 5kA 8/20us
for use in extreme conditions. For enhanced secondary

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17

protection requirements, a D-rated device capable of
1000A 2/10us is available in a DO-214 package. The High
Surge Current Protection family provides an overvoltage
protection solution that help applications comply with
Telcordia GR-1089 Issue 4, and ITU-T recommendations
K.20, K.21, K.44, and K.45.
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SIDACtor Family Application Selector Table

._ Brc_)ad.band _ Baseba'nd LCAS High Surge
Telecom Application Optlmlze.d ™ SLIC Protection Pr(?tectlon Protection Currel.wt
Protection (Voice-DS1) Protection
ADSL ° °
ADSL2/2+ °
VDSL °
VDSL2 °
HDSL2/4 ° °
ISDN ° °
Ethernet 10/100/1000BaseT o
PoE °
VolP FXO °
VoIP FXS o
Negative Ringing SLIC °
Positive & Negative Ringing SLIC L]
LCAS Relay °
POTS-Telephone-corded & cordless °
MDC Modem °
PCl Modem o
Multifunction Printer-Fax °
T1/E1/J1 (DST) ° °
Security System °
Primary Protection Modules °
Secondary Protection Modules-Strip A A
Protectors
Low Pair Count Installations °
CATV Power Amplifiers °
Base Stations °

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Product Packages

_ Package Broadband Baseband High Surge Current
fillustrations not to scale) Optimized™ SLIC Protection LCAS Protection Protection 9 P g€’
X b rotection
Protection (Voice - DS1)
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Construction and Operation

SIDACtor devices are thyristor devices used to protect
sensitive circuits from electrical disturbances caused

by lightning-induced surges, inductive-coupled spikes,

and AC power fault conditions. The unique structure

and characteristics of the thyristor are used to create an
overvoltage protection device with precise and repeatable
turn-on characteristics with low voltage overshoot and high
surge current capabilities.

Key Parameters

Vv

Key parameters for SIDACtor devices are V. |

and V, (please refer to Figure 1.3 on page 11).

DRM’ " S’ "H’

V,eu 1S the repetitive peak off-state voltage rating of
the device (also known as stand-off voltage) and is the
continuous peak combination of AC and DC voltage that
may be applied to the SIDACtor device in its off-state
condition.

Iorum 1S the maximum value of leakage current that results

from the application of V.

Switching voltage (V) is the maximum voltage that
subsequent components may be subjected to during a
fast-rising (100 V/us) overvoltage condition.

Holding current (l,)) is the minimum current required to
maintain the device in the on state.

On-state voltage (V,) is the maximum voltage across the
device during full conduction.

Operation

The device operates much like a switch. In the off state,
the device exhibits leakage currents (I ,,) less than 5

bA, making it invisible to the circuit it is protecting. As a
transient voltage exceeds the device's V., the device
begins to enter its protective mode with characteristics
similar to an avalanche diode. When supplied with enough
current (I ), the device switches to an on state, shunting
the surge from the circuit it is protecting. While in the on
state, the device is able to sink large amounts of current
because of the low voltage drop (V,) across the device.
Once the current flowing through the device is either
interrupted or falls below a minimum holding current (I,)),
the device resets, returning to its off state. If the |, rating
is exceeded, the device typically becomes a permanent
short circuit.

SIDACtor® Protection Thyristors

Physics

The device is a semiconductor device characterized as
having four layers of alternating conductivity: PNPN (Figure
1.2 below). The four layers include an emitter layer, an
upper base layer, a mid-region layer, and a lower base layer.
The emitter is sometimes referred to as a cathode region,
with the lower base layer being referred to as an anode
region.

Figure 1.2 Geometric Structure of Bidirectional

SIDACtor devices

As the voltage across the device increases and exceeds
the device's V., the electric field across the center
junction reaches a value sufficient to cause avalanche
multiplication. As avalanche multiplication occurs, the
impedance of the device begins to decrease, and current
flow begins to increase until the device's current gain
exceeds unity. Once unity is exceeded, the device
switches from a high impedance (measured atV ) to a

low impedance (measured at V.) until the current flowing
through the device is reduced below its holding current (I,)).

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Electrical Parameters

SIDACtor electrical parameters are based on the following definition of conditions:

¢ On state (also referred to as the crowbar condition)
is the low impedance condition reached during full
conduction and simulates a short circuit.

e Off state (also referred to as the blocking condition)
is the high impedance condition prior to beginning
conduction and simulates an open circuit.

Figure 1.3 V-l Characteristics

IprRM —>
-V

Please refer to Figure 1.3 above related to many of the following terms:

Off-state Capacitance—capacitance measured in off state @ 2V bias and 1 MHz

di/dt Rate of Rise of Current—maximum rated value of the acceptable rate of rise in current over time
dv/dt Rate of Rise of Voltage—rate of applied voltage over time

Switching Current—maximum current required to switch to on state

Leakage Current—maximum peak off-state current measured atV .,

Holding Current—minimum current required to maintain on state

Peak Pulse Current—maximum rated peak impulse current

On-state Current—maximum rated continuous on-state current

Peak One-cycle Surge Current—maximum rated one-cycle AC current

V, Switching Voltage—maximum voltage prior to switching to on state during 100 V/us surge
Ve  Peak Off-state Voltage—maximum voltage that can be applied while maintaining off state

V. On-state Forward Voltage—maximum forward voltage measured at rated on-state current
\'A On-state Voltage—maximum voltage measured at rated on-state current

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Selection Criteria

When selecting a SIDACtor® device, use the following criteria:

Off-state Voltage (V.

DRM)

The V,,, of the SIDACtor® device must be greater than
the maximum operating voltage of the circuit that the
SIDACtor® device is protecting.

Example 1: For a POTS (Plain Old Telephone Service)
application, convert the maximum operating Ring voltage
(160 V,,,¢) to a peak voltage, and add the maximum DC bias
of the central office battery:

ous V2 + 56.6V,, = 268.8V,,
oV, > 268.8V

150V

Example 2: For an ISDN application, add the maximum
voltage of the DC power supply to the maximum voltage
of the transmission signal (for U.S. applications, the
U-interface will not have a DC voltage, but European and
Japanese ISDN applications may):

150V, + 3V, = 163V,
OV, > 163V

Switching Voltage (V)

The V, of the SIDACtor® device should be equal to or
less than the instantaneous peak voltage rating of the

component it is protecting.
Example 1: Vi<V,

Relay Breakdown

Example 2: Vg < SLICV,,

Peak Pulse Current (I..)

For circuits that do not require additional series resistance,
the surge current rating (l,,) of the SIDACtor® device should
be greater than or equal to the surge currents associated
with the lightning immunity tests of the applicable

regulatory requirement (I, ):

IF'P 2 lPK
For circuits that use additional series resistance, the
surge current rating (l,.) of the SIDACtor® device should
be greater than or equal to the available surge currents
associated with the lightning immunity tests of the
applicable regulatory requirement (I
o>

PP ™ "PK(available)

PK(avaiIabIeD) :

The maximum available surge current is calculated by
dividing the peak surge voltage (V,,) by the total circuit
resistance (R, )

| V. /R

PK(available) — ¥ PK/ ' 'TOTAL

SIDACtor® Protection Thyristors

TOTAL IS

For longitudinal surges (Tip-Ground, Ring-Ground), R
calculated for both Tip and Ring:

Rsource = Vallog
RTOTAL =Ry + RSOURCE
Rrome = Rane + Rsource

For metallic surges (Tip-Ring):

R

source = Veillek

=R, +R +R

RING SOURCE

R

TOTAL

Example 1: A modem manufacturer must pass the Type A
surge requirement of TIA-968-A without any series resistance.

I, = 100 A, 10x560 ps
I, > 100 A, 10x560 pis

Therefore, either a “B" rated or “C" rated SIDACtor®
device would be selected.

Example 2: A line card manufacturer must pass the surge
requirements of GR 1089 with 30 Q onTip and 30 Q on Ring.

I, = 100 A, 10x1000 ps

V.. = 1000V
Reounce = Vodlog = 10 Q

Rrora. = Rsounce + Ryp =40 Q

Loy ataner = Vor/Rigm, = 1000 V/40 Q
Ll >25A

PP =

Holding Current (l,))

Because TIA-968-A 4.4.1.7.3 specifies that registered
terminal equipment not exceed 140 mA dc per conductor
under short-circuit conditions, the holding current of the
SIDACtor® device is set at 150 mA.

For specific design criteria, the holding current (I,) of the
SIDACtor® device must be greater than the DC current
that can be supplied during an operational and short circuit
condition.

Off-State Capacitance (C )

Assuming that the critical point of insertion loss is 70
percent of the original signal value, the SIDACtor® device
can be used in most applications with transmission speeds
up to 30 MHz. For transmission speeds greater than

30 MHz, the new MC series is highly recommended.

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Overvoltage Protection Comparison

The four most commonly used technologies for
overvoltage protection are as follows:

® SIDACtor® devices

e Gas Discharge Tubes (GDTs)

e Metal Oxide Varistors (MOVs)

e TVS diodes

All four technologies are connected in parallel with the
circuit being protected, and all exhibit a high off-state
impedance when biased with a voltage less than their
respective blocking voltages.

SIDACtor®devices

A SIDACtor® device is a PNPN device that can be thought
of as a thyristor device without a gate. Upon exceeding its
peak off-state voltage (V). @ SIDACtor® device will clamp
a transient voltage to within the device's switching voltage
(V) rating. Then, once the current flowing through the
SIDACtor® device exceeds its switching current, the device
will crowbar and simulate a short-circuit condition. When
the current flowing through the SIDACtor® device is less
than the device's holding current (1), the SIDACtor® device
will reset and return to its high off-state impedance.

Advantages

Advantages of the SIDACtor® device include its fast
response time (Figure 1.1), stable electrical characteristics,
long term reliability, and Low capacitance. Also, because
the SIDACtor® device is a crowbar device, it cannot be
damaged by voltage.

Restrictions

Because the SIDACtor® device is a crowbar device,

it cannot be used directly across the AC line; it must

be placed behind a load. Failing to do so will result in
exceeding the SIDACtor® device's maximum on-state
current rating, which may cause the device to enter a
permanent short-circuit condition.

Applications

Although found in other applications, SIDACtor® devices
are primarily used as the principle overvoltage protector in
telecommunications and data communications circuits. For
applications outside this realm, follow the design criteria in
" SIDACtor® Device Selection Criteria”

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Gas Discharge Tubes

Gas discharge tubes (GDTs) are either glass or ceramic
packages filled with an inert gas and capped on each end
with an electrode. When a transient voltage exceeds the
DC breakdown rating of the device, the voltage differential
causes the electrodes of the gas tube to fire, resulting in
an arc, which in turn ionizes the gas within the tube and
provides a low impedance path for the transient to follow.
Once the transient drops below the DC holdover voltage
and current, the gas tube returns to its off state.

Advantages

Gas discharge tubes have high surge current and Low
capacitance ratings. Current ratings can be as high as

20 kA, and capacitance ratings can be as low as 1 pF with
a zero-volt bias.

Applications

Gas discharge tubes are typically used for primary
protection due to their high surge rating. However, their
low interference for high frequency components make
them a candidate for high speed data links.

Metal Oxide Varistors

Metal Oxide Varistors (MOVs) are two-leaded, through-
hole components typically shaped in the form of discs.
Manufactured from sintered oxides and schematically
equivalent to two back-to-back PN junctions, MOVs shunt
transients by decreasing their resistance as voltage is
applied.

Advantages

Since MQOVs surge capabilities are determined by their
physical dimensions, high surge current ratings are
available. Also, because MOVs are clamping devices, they
can be used as transient protectors in secondary AC power
line applications.

Applications

Although MQVs are restricted from use in many telecom
applications (other than disposable equipment), they

are useful in AC applications where a clamping device is
required and tight voltage tolerances are not.
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Overvoltage Protection Comparison (continued)

TVS Diodes

Transient Voltage Suppressor (TVS) diodes are clamping
voltage suppressors that are constructed with back-to-
back PN junctions. During conduction, TVS diodes create a
low impedance path by varying their resistance as voltage
is applied across their terminals. Once the voltage is
removed, the diode will turn off and return to its high off-
state impedance.

Advantages

Because TVS diodes are solid state devices, they do not
fatigue nor do their electrical parameters change as long
as they are operated within their specified limits. TVS
diodes effectively clamp fast-rising transients and are well
suited for low-voltage applications that do not require large
amounts of energy to be shunted.

Applications

Due to their low power ratings, TVS diodes are not used as
primary interface protectors across Tip and Ring, but they
can be used as secondary protectors that are embedded
within a circuit.

Overshoot Levels versus dv/dt

Firgure 1.4 below shows a peak voltage comparison
between SIDACtor® devices, Gas Discharge Tubes (GDT),
Metal-Oxide Varistors (MOVSs), and TVS diodes, all with

a nominal stand-off voltage rating of 230 V. The X axis
represents the dv/dt (rise in voltage with respect to time)
applied to each protector, and the Y axis represents the
maximum voltage drop across each protector.

Figure 1.4 Overshoot Levels versus dv/dt

1000
900
230V Devices
800
Typical GDT
700
Littelfuse SLO902A Series
600 (Fast Acting GDT)

Breakover Voltage - Volts

500

400 / MOV

300 % TVS Diode
SIDACtor

200
0.001 0.01 0.1

1 10 100 1000
dv/dt —Volts/us
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Custom Part Number Capabilities

Littelfuse will provide customer specific part numbers
based on the screening of key electrical parameters as
well as custom lead forms.

Electrical parameters such as V,,, V¢, and |, can be
screened to different levels depending on the part
number, package and the requested screening level.
Please contact your local Littelfuse sales representative
to request a specially screened product. Upon request,
Littelfuse product management and engineering will
evaluate the request for feasibility and cost impacts. A
special part number will be assigned to the screened part
upon acceptance by Littelfuse and the customer.

For custom lead forms, the process is similar to electrical
screening. Each requested lead form will be evaluated for
manufacturability and costs to implement. Upon mutual
approval by Littelfuse and the customer, a special part
number will be assigned to the standard part number
utilizing the special lead form.

Agency Approvals

Littelfuse products are recognized under

the Components program of Underwriters
Laboratories. The following table shows agency
file numbers for Littelfuse products.

SIDACtor® Devices / Battrax® ! E133083
T10A /T10B E128662

Note : 1. Recognized component under ‘Conditions of Acceptability”

°

Trademarks and Patents

Littelfuse, Inc., manufacturer of Teccor® brand circuit
protection devices, is the proprietor of the SIDACtor®,
Battrax®, TeleLink®, TwinCHIP™, TwinSLIC™ and Broadband
Optimized™ trademarks. All other brand names may be
trademarks of their respective companies. Teccor® brand
products are covered by these and other U.S. Patents:

4,685,120
4,827497
4,905,119
5,479,031
5,516,705
7429,785

© 2017 Littelfuse, Inc.
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Quality and Reliability Assurance

Littelfuse Quality Policy

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

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

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

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

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

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

Quality Management Principles

In support of and in addition to the above policies,
Littelfuse is committed to the following eight quality
management principles:

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

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

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

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

e System Approach to Management: |dentifying,
understanding and managing interrelated processes as
a system contributes to effectiveness and efficiency in
achieving Littelfuse objectives.

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

SIDACtor® Protection Thyristors

e Factual Approach to Decision Making: Effective
decisions are based on the analysis of data and
information at Littelfuse.

¢ Mutually Beneficial Supplier Relationships:
Littelfuse and its suppliers are interdependent and a
mutually beneficial relationship enhances the ability of
both to create value.

Quality Assurance

Littelfuse continually engages in processes designed to
assure quality through all stages of production, including:

¢ Incoming Material Quality: Littelfuse vendor analysis
programs provide stringent requirements before
components are delivered to Littelfuse. In addition,
purchased materials are tested rigidly at incoming
inspection for specification compliance prior to
acceptance for use.

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

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

¢ Final Inspection: Each completed manufacturing lot is
sampled and tested for compliance with electrical and
mechanical requirements.

¢ Reliability Testing: Random samples are taken from
various product families for ongoing reliability testing.

¢ Finished Goods Inspection: Product assurance
inspection is performed immediately prior to shipping.

Design Assurance

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

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

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

Section continues on next page.
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Quality and Reliability Assurance (continued)

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

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

w4 Littelfuse
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devices. Since even the best control systems cannot
overcome measurement limitations, Littelfuse designs and
manufactures its own computerized test equipment.

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

Reliability Stress Tests

The following table contains brief descriptions of the
reliability tests commonly used in evaluating Littelfuse
product reliability on a periodic basis. These tests are

applied across product lines depending on product
availability and test equipment capacities. Other tests may
be performed when appropriate.

High Temperature AC Blocking

80% of Rated V,, (VAC-peak),
125°C or 150°C, 504 or 1008 hours

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

MIL-STD-750 (Method 1040)
JEDEC, JESD22-A-101

High Temperature Storage Life

150°C, 1008 hours

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

MIL-STD-750 (Method 1031)
JEDEC, JESD22-A-101

Biased Temperature & Humidity

52V, 856°C, 85%RH, 504 up to
1008 hours

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

EIA/JEDEC, JESD22-A101

Temperature Cycle [Air to Air]

-65°C to 150°C, 15-minute dwell, 10
up to 100 cycles

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

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

Thermal Shock [Liguid to Liquid]

0°C to 100°C, 5-minute dwell,
10-second transfer, 10 cycles

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

MIL-STD-750 (Method 1056)
JEDEC, JESD22-A-106

Autoclave (PCT)

121°C, 100%RH, 2atm, 24 up to
168 hours

Accelerated environmental
test to evaluate the moisture
resistance of plastic packages

EIA/JEDEC, JESD22-A102

Resistance to Solder Heat

260°C, 30 seconds

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

tures as seen in wave solder

ing operations

MIL-STD-750 (Method 2031)

Steam Aging (1 to 8 hrs)

Evaluation of the solderability

ANSI J-STD-002

Solderability 245°C Solder Temperature of devpe terminals after simu- JEDEC, JESD-B-102
lated aging
Lol Beris P el e BEF e Evelluiition o reelsEs of MIL-STD-750 (Method 2036)

device leads to metal fatigue

Moisture Sensitivity Level

85%RH, 85°C, 168hrs
3 reflow cycles (260°C peak)

Evaluation to determine device
immunity to moisture

JEDEC J-STD-020 Level 1

ESD

HBM, 8kV
CDM, 156kV

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

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

Flammability Test

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

Laboratories.

© 2017 Littelfuse, Inc.
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Global Commitment to Green and Environmental Compliance

A Global Commitment to Green

Environmental Management Practices

Littelfuse has taken an industry-leading role with our
global commitment to green. This commitment includes
the establishment of focused and rigorous programs to
develop high-performance eco-friendly products along
with a comprehensive set of processing/reliability data and
technical process expertise.

These processes are designed to detect, document and
eliminate hazardous substances such as Lead, Cadmium,
Hexavalent Chromium, Mercury and Brominated flame-
retardants (PBB and PBDE) to ensure we deliver products
that are RoHS compliant.

Environmental Compliance

As members of the global community, we at Littelfuse
have always strived to understand the impact of what
we do, and of what we create, on the world around us.
Because of this, our concern for the environment has
always been an integral and fundamental part of our
business. We continually work to balance our business
objectives with the need to protect and improve the local
and global environment.

Primary Areas of Concern

Littelfuse is focused on a variety of environmental issues.
A key area of concern is the reduction or elimination

of specific toxic materials in the manufacturing of our
products. This includes raw materials and processed
materials purchased from our suppliers. Currently, we are
focusing on the reduction and elimination of:

e Lead

e Cadmium

e Specific forms of Chromium (Hexavalent Cr)
e Mercury

e Specific Brominated Flame retardants

All of these substances are included in a class of
substances immediately or gradually being banned by
regional or country laws and ordinances. Littelfuse is
committed to ensuring that the use of these substances
ultimately be eliminated from our products so that we can
comply with related laws and regulations and reduce the
negative impact of these substances on the ecosystem
and thereby contribute to the preservation of the global
environment. This includes the use of these substances
in all products that are designed, manufactured, sold or
distributed by Littelfuse.

In effort to reduce and eliminate negative environmental
impact of our operations, Littelfuse has devised
comprehensive environmental management practices.

Through regular communication of objectives, action plans
and achievements, Littelfuse associates are kept informed
of these practices. Employees are fully committed to
understanding and implementing the relevant aspects of
our system as part of their day to day work.

Littelfuse is committed to minimizing the environmental
impacts of its operations through various continual
improvement programs. It is the practice of Littelfuse to:

e Comply with all applicable laws and regulations worldwide

¢ Reduce and eliminate the use of hazardous materials in
our products

® Reduce the amount of raw materials used in operations
and reuse, rather than dispose, whenever possible and
promote recycling and use of recycled materials

® Prevent pollution by reducing and eliminating emissions to
the environment

* Work closely with our customers and suppliers to minimize
their overall impact on the environment

e Communicate environmental issues with all Littelfuse
associates through training programs and meetings

e Monitor our environmental performance on a regular basis
and communicate our progress to all interested parties

RoHS and Halogen-Free Definitions

m RoHS (Restriction of Hazardous Substances):
Product complies with the requirement of RoHS or
EU directive 2002/95/EC and all of its amendments.

HF Halogen-Free: Product contains minimal halogens
and their compounds in any form (exceeds IEC
61249-2-21):

e Chlorine: Less than 800 ppm of product weight
e Bromine: Less than 800 ppm of product weight

e All halogens combined (Fluorine, Chlorine, Bromine,
lodine) less than 1000 ppm of product weight

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
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Telecommunications Protection

Because early telecommunications equipment was
constructed with components such as mechanical relays,
coils, and vacuum tubes, it was somewhat immune to
lightning and power fault conditions. But as step-by-step
switches and digital loop carriers have given way to more
modern equipment such as multiplexers, routers, gateways
and IP switches, there is an increased need for protecting
this equipment against system transients caused by
lightning and power fault conditions.

Lightning

During an electrical storm, transient voltages are induced
onto the telecommunications system by lightning currents
which enter the conductive shield of suspended cable or
through buried cables via ground currents.

As this occurs, the current traveling through the conductive
shield of the cable produces an equal voltage on both the
Tip and Ring conductors at the terminating ends. Known as
a longitudinal voltage surge, the peak value and waveform
associated with this condition is dependent upon the
distance the transient travels down the cable and the
materials with which the cable is constructed.

Although lightning-induced surges are always longitudinal
in nature, imbalances resulting from terminating equipment
and asymmetric operation of primary protectors can

result in metallic transients as well. ATip-to-Ring surge

is normally seen in terminating equipment and is the
primary reason most regulatory agencies require telecom
equipment to have both longitudinal and metallic surge
protection.

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17

w4 Littelfuse

Expertise Applied | Answers Delivered

Power Fault

Another system transient that is a common occurrence for
telecommunications cables is exposure to the AC power
system. The common use of poles, trenches, and ground
wires results in varying levels of exposure which can be
categorized as direct power fault, power induction, and
ground potential rise.

Direct power fault occurs when a power line makes direct
contact to telecommunications cables. Direct contact is
commonly caused by falling trees, winter icing, severe
thunderstorms, and vehicle accidents. Direct power fault
can result in large currents being present on the line.

Power induction is common where power cables and
telecommunications cables are run in close proximity

to one another. Electromagnetic coupling between the
cables results in system transients being induced onto
the telecommunications cables, which in turn can cause
excessive heating and fires in terminal equipment located
at the cable ends.

Ground potential rise is a result of large fault currents
flowing to Ground. Due to the varying soil resistivity and
multiple grounding points, system potential differences
may result.
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Telecommunications Protection (continued)

Lightning is one of nature's most common and dangerous
phenomena. At any one time, approximately 2,000
thunderstorms are in progress around the globe, with
lightning striking the earth over 100 times per second.
According to IEEE C.62, during a single year in the United
States lightning strikes an average of 52 times per square
mile, resulting in 100 deaths, 250 injuries, and over 100
million dollars in damage to equipment property.

The Lightning Phenomenon

Lightning is caused by the complex interaction of rain,

ice, up drafts, and down drafts that occur during a typical
thunderstorm. The movement of rain droplets and ice
within the cloud results in a large build up of electrical
charges at the top and bottom of the thunder cloud.
Normally, positive charges are concentrated at the top

of the thunderhead while negative charges accumulate
near the bottom. Lightning itself does not occur until the
potential difference between two charges is great enough
to overcome the insulating resistance of air between them.

Formation of Lightning

Cloud-to-ground lightning begins forming as the level of
negative charge contained in the lower cloud levels begins
to increase and attract the positive charge located at
Ground. When the formation of negative charge reaches
its peak level, a surge of electrons called a stepped leader
begins to head towards the earth. Moving in 50-meter
increments, the stepped leader initiates the electrical

path (channel) for the lightning strike. As the stepped
leader moves closer to the ground, the mutual attraction
between positive and negative charges results in a positive
stream of electrons being pulled up from the ground to the
stepped leader. The positively charged stream is known

as a streamer. When the streamer and stepped leader
make contact, it completes the electrical circuit between
the cloud and ground. At that instant, an explosive flow of
electrons travels to ground at half the speed of light and
completes the formation of the lightning bolt.

Lightning Bolt

The initial flash of a lightning bolt results when the stepped
leader and the streamer make connection resulting in the
conduction of current to Ground. Subsequent strokes (3-4)
occur as large amounts of negative charge move farther

up the stepped leader. Known as return strokes, these
subsequent bolts heat the air to temperatures in excess of
50,000°F and cause the flickering flash that is associated
with lightning. The total duration of most lightning bolts
lasts between 500 millisecond and one second.

SIDACtor® Protection Thyristors

During a lightning strike, the associated voltages range
from 20,000V to 1,000,000V while currents average
around 35,000 A. However, maximum currents associated
with lightning have been measured as high as 300,000 A.

10 Key Facts about Lightning

1. Lightning strikes the earth on an average of 100
times per second.

2. Lightning strikes can affect computers and other
electronic equipment as far as a kilometer away.

3. Lightning causes transient overvoltages (very fast
electrical surges) on power, data communication, and
signal and telephone lines. These surges then carry to
and affect vulnerable equipment.

4. At-risk electronic equipment includes computer
and peripheral equipment, building management
systems, IP-PBX systems, CATV equipment, fire and
security systems, PoE systems, and lightning arrays.

5. Transient overvoltages can cause instant damage
to equipment and its circuitry, leading to costly and
lengthy stoppages to operation and latent damage,
and can result in breakdowns weeks or months later.

6. Even equipment in a building with structural lightning
protection is still at great risk, as structural protection
is designed to prevent damage to the building and to
prevent loss of life.

7. While most businesses are at risk, campus or multi-
building sites tend to be especially vulnerable.

8. Lightning can and does strike in the same place and
can strike the same place multiple times. Sites that
have suffered once are proven vulnerable and often
suffer again within a matter of months.

9. Protecting electronic systems from transient
overvoltage damage costs only a fraction of the cost
of damage.

10. Littelfuse designs and manufactures quality lightning
protection equipment.

© 2017 Littelfuse, Inc.
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Telecommunications Protection (continued)

Because the interface portion of a Printed Circuit Board
(PCB) is subjected to high voltages and surge currents,
consideration should be given to the trace widths, trace
separation, and grounding.

Trace Widths

Based on the Institute for Interconnecting and Packaging
Electronic Currents, IPC D 275 specifies the trace widths
required for various current-carrying capacities. This is very
important for grounding conditions to ensure the integrity
of the trace during a surge event. The required width is
dependent on the amount of copper used for the trace and
the acceptable temperature rise which can be tolerated.
Littelfuse recommends a 0.025-inch trace width with one
ounce copper. (For example, a 38-AWG wire is equal to
approximately 8 mils to 10 mils. Therefore, the minimum
trace width should be greater than 10 mils.)

Figure 1.5 Current versus Area
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The minimum width and thickness of conductors on a PCB
is determined primarily by the current-carrying capacity
required. This current-carrying capacity is limited by the
allowable temperature rise of the etched copper conductor.
An adjacent ground or power layer can significantly

reduce this temperature rise. A single ground plane can
generally raise the allowed current by 50 percent. An

easy approximation can be generated by starting with the
information in Figure 1.5 to calculate the conductor cross-
sectional area required. Once this has been done, refer to
Figure 1.6 for the conversion of the cross-sectional area to
the required conductor width, dependent on the copper foil
thickness of the trace.

© 2017 Littelfuse, Inc.
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Figure 1.6 Con
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Trace Separation

Tip and Ring traces are subjected to various transient and
overvoltage conditions. To prevent arcing between traces,
minimum trace separation should be maintained. UL
60950 provides additional information regarding creepage
and clearance requirements, which are dependent on the
Comparative Tracking Index (CTI) rating of the PCB, working
voltage, and the expected operating environment. For
additional information refer to the UL 60950-1 summary in
the Regulatory section of this catalog.

A good rule of thumb for outside layers is to maintain a
minimum of 18 mils for 1 kV isolation. Route the Tip and
Ring traces towards the edge of the PCB, away from areas
containing static sensitive devices.

Section continues on next page.
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Telecommunications Protection (continued)

Although often overlooked, grounding is a very important
design consideration when laying out a protection interface
circuit. To optimize its effectiveness, several things should be
considered in sequence:

1. Provide a large copper plane with a grid pattern for the
Ground reference point.

2. Decide whether to use a single-point or a multi-point
grounding scheme. A single-point (also called centralized)
grounding scheme is used for circuit dimensions smaller
than one-tenth of a wavelength (A = 300,000/frequency)
and a multi-point (distributed) grounding scheme is used
for circuit trace lengths greater than one-fourth of a
wavelength.

3. Because traces exhibit a certain level of inductance,
keep the length of the ground trace on the PCB as short
as possible in order to minimize its voltage contribution
during a transient condition. In order to determine the
actual voltage contributed to trace inductance, use the
following equations:

V = L (di/dt)

L = 0.0051 p [log, 2 p/(t+w) +% - log,G] in pH
where p = length of trace

G = function of thickness and width
(as provided in Table 1.2)

t = trace thickness

w = trace width

For example, assume circuit A is protected by a P3100SCL
with a V, equal to 300V and a ground trace one inch in
length and a self-inductance equal to 2.4 pH/inch. Assume
circuit B has the identical characteristics as Circuit A, except
the ground trace is five inches in length instead of one inch
in length. If both circuits are surged with a 100 A, 10x1000
us wave-form, the results would be as shown inTable 1.1:

Table 1.1 Overshoot Caused by Trace Inductance

o | Protection
V, = L (di/dt) Soricoy. | Level
s [ (v +Vy)
ngwt V, = 2.4 uH (100 A/10 ps) = 24V 300V 324V
C'rgu't V, =12 uH (100 A/10 ps) = 120V | 300V 420V
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Other practices to ensure sound grounding techniques are:

1. Cross signal grounds and earth grounds perpendicularly
in order to minimize the field effects of “noisy” power
supplies.

2. Make sure that the ground fingers on any edge connector
extend farther out than any power or signal leads in order
to guarantee that the ground connection invariably is
connected first.

Table 1.2 Values of Constants for the Geometric Mean

Distance of a Rectangle

0.000 0.22313 0.0

0.025 0.22333 0.00089
0.050 0.22346 0.00146
0.100 0.22360 0.00210
0.150 0.22366 0.00239
0.200 0.22369 0.00249
0.250 0.22369 0.00249
0.300 0.22368 0.00244
0.350 0.22366 0.00236
0.400 0.22364 0.00228
0.450 0.22362 0.00219
0.500 0.22360 0.00211
0.550 0.22358 0.00203
0.600 0.22357 0.00197
0.650 0.22356 0.00192
0.700 0.22355 0.00187
0.750 0.22354 0.00184
0.800 0.22353 0.00181
0.850 0.22353 0.00179
0.900 0.22353 0.00178
0.950 0.223525 0.00177
1.000 0.223525 0.00177

Note: Sides of the rectangle are t and w. The geometric mean distance R is given by:
log,R = log,(t+w) - 1.6 + log,G. R = K(t+w), log K = -1.5 + log G.

© 2017 Littelfuse, Inc.
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PCB Layout Considerations for an Ethernet Application or Other High Speed Circuits

1. Use at least a 4-layer PCB (this stack-up allows routing of

critical signal traces without vias).

2nd layer is a solid and contiguous ground plane.

3rd layer is a solid power plane.

4th layer is for bottom signal traces.

Use a single ground plane connection to chassis

ground (reduces EMI and improves ESD resistibility

characteristics).

6. Use void areas on both ground and power plane under any
magnetic.

7. No PCB traces with 90° turns and proper width as
indicated in SIDACtor catalogue.

8. Avoid vias and pads for any critical signals.

9. Use controlled impedances on all high speed traces with
correct terminations (all differential signal traces should be
equal length).

a) 5-mil trace width and 5-mil trace separation of identical
length and short as possible for TX/RX signal lines with
100 ohm controlled trace impedance pair (i.e. 50 ohm
single-ended).

b) If possible, separate adjacent TX/RX pairs > 20 mils
apart from each other to reduce crosstalk issues.

10. Recognize propagation delays for traces on an outer
layer is approximately 145 pS/inch while embedded trace
between planes is approximately 180 pS/inch.

a) Circuit board traces are generally considered as
transmission lines if the unloaded signal transition (rise/
fall) time is < round-trip propagation delay on the trace.

b) When this condition exists (PCB traces = transmission
line) then line impedance control (exact and constant) is
utmost importance.

c¢) Use an in-line TVS Diode Array or SEP SIDACtor
overvoltage protection device that allows traces to
go directly underneath the device rather than using stub
connections is best (minimizes signal ringing and signal
reflections).

11. FR-4 PCB material is good for frequencies up to 500 MHz
(but GE-Tek materials could be considered for performance
enhancement over FR-4).

12. Place all IC coupling capacitors as close as practicable to
IC with minimized lead lengths or SMT (same guidance
for all crystal components).

13. Implement at least 0.30 inches separation between all
PCB layers and PCB chassis ground.

14.Use a 1nF 2 kV capacitor between power supply ground
and chassis ground.

15. Place high speed devices in close proximity to power
supply so that shortest trace lengths can be used (reduces
ground bounce).

16. Place overvoltage and overcurrent protection and
transformer as close as possible to RJ45 connector.

17. For CAT5e systems, consider using 52 Q in Bob Smith
termination circuit instead of 75 Q.

18. For CAT6 systems, consider using 66 Q resistor in Bob
Smith termination circuit instead of 75 Q.

ok
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PCB Placement Guidelines for QFN - Quad Flatpak No-Lead Package

Introduction

This document is written to serve as a guideline to help
the user in developing the proper PCB design and surface
mount process. Development effort and actual studies may
still be needed to optimize the process in order to meet
individual specific requirements.

Littelfuse's Q2L Quad Flatpak - No Lead Package (QFN) is

a near Chip Scale Package (CSP) that uses conventional
copper leadframe technology. Mechanical, thermal, and
electrical connections are made through the exposed lands
on the bottom of the package. This construction enables

the use of a stable thermal path and electrical ground
through a robust mechanical solder connection to the PCB.
Its miniature dimension and low profile (1.0 mm height on
PCB) requires less board area which increases board density
compared to traditional leaded surface mount packages.

The QFN packaged product allows for a decreased package
size without sacrificing performance. This package platform
is ideal for high density circuits and for handheld electronic
products.

Package Design

The QFN packages are designed in MAP (Matrix Array
Package) leadframe format and individually singulated by
using a saw process (see Fig. 1.7 below). It can provide
customized body size and customized land format design
for specific design needs and applications.

3x3QFN

5x 6 QFN

Figure 1.7: QFN package images

PCB Design Guidelines

There are two different types of PCB pad configurations
commonly used for surface mount leadless QFN packages:

1) Non Solder Mask Defined Style (NSMD)
2) Solder Mask Defined Style (SMD)

The NSMD contact pads have the solder mask pulled away
from the solderable metallization, while the SMD pads
have the solder mask over the edge of the metallization.

With the SMD pads, the solder mask restricts the flow
of solder paste on the top of metallization that prevents
the solder from flowing along the side of the metal pad
(see Fig. 1.8 below).

i
e

Figure 1.8: SMD pad

This is different from the NSMD where the solder will
flow around both the top and sides of the metallization
(see Fig. 1.9 below).

Sl em

Figure 1.9: NSMD pad

NSMD pads are recommended over SMD pads since the
copper etching process is capable of a tighter tolerance
than the solder masking process. Additionally, NSMD pads
with solder mask opening larger than the metal pad size
also improves the reliability of the solder joint as solder is
allowed to wrap around the sides of the metal pads.

NSMD Pad Design Considerations

The solder mask should be located at least +/-3 mils
(0.076mm) away from the edge of the solderable pad
when dimensionally possible. This allows for solder mask
registration tolerances and ensures the solder is not
inhibited by the mask as it reflows along the side of the
metal pads.

© 2017 Littelfuse, Inc.
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PCB Placement Guidelines for QFN - Quad Flatpak No-Lead Package (continued)

PCB Pad Pattern

The dimensions of the PCBs solderable pads should match
those of the pads on the package (see Fig. 1.10 A-D below).
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:0200% 7 70279
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Nz
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Figure 1.10 A: Figure 1.10 B:.
5x6 OFN Footprint 5x6 QFN PCB Layout
1.27mm
L1 0.050"
1.50mm
0.059”
1
2.54mm
0.100"
Figure 1.10 C: Figure 1.10 D..

3x3 OFN Footprint 3x3 QFN PCB Layout

PCB Surface Finishes

The key factor in selecting an acceptable surface finish is to
ensure that the land pads have a uniform coating. Irregular
surface plating, uneven solder paste thickness, and crowning
of the solder plating can reduce the overall surface mount
yields.

There are two common surface finishes which are used for
PCB surface mount devices. The first consists of an organic
solderability preservative (OSP) coating over a copper plated
pad. The organic coating assists in reducing oxidation in order
to preserve the copper metallization for soldering.

The second recommended surface finish consists of plated
electroless nickel over the copper pad followed
by immersion gold.

Of all the coating and plating options available, Ni/Au is the
most versatile, providing the gold thickness is controlled.
Typically, Bum nickel, and between 0.05um and 0.1um gold
are needed to prevent gold embrittlement which may affect
the reliability of the solder joint.

© 2017 Littelfuse, Inc.
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Board Mounting Considerations

Solder Paste

The quality of the paste print is an important factor in
producing high-yield assemblies. The paste is the vehicle
that provides the flux and solder alloy necessary for a
reliable and repeatable assembly process.

A low-residue, “no-clean” type 3 solder paste should be
used in mounting QFNs. Typically, the choice of solder paste
determines the profile and reflow parameters. Most paste
manufacturers provide a suggested thermal profile for their
productsand must be referenced prior to manufacturing.

Solder Stencil

The stencil thickness, as well as etched pattern geometry;,
determines the precise volume of solder paste deposited
onto the device land pattern. Stencil alignment accuracy and
consistent solder volume transfer are critical for uniform
reflow-solder processing.

Stencils are usually made of brass or stainless steel, with
stainless steel being more durable. Apertures must be
trapezoidal to ensure uniform release of the solder paste and
to reduce smearing (see Fig. 1.11).

—

Figure 1.11: Solder Stencil Profile

The solder joint thickness of QFN lead fingers must be
0.050mm to 0.075mm. Thickness of the stencils is usually in
the 0.100mm to 0.150mm.

The blade angle and speed must be fine-tuned to ensure
even paste transfer. An inspection of stenciled board is
recommended before placing the parts, because proper
stencil application is the most important factor with regards
to reflow yields further on in the process. As a guide,
stencil thickness of 0.125mm for QFN components is
recommended.
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PCB Placement Guidelines for QFN - Quad Flatpak No-Lead Package (continued)

Lead Finger Stencil Design

The optimum and reliable solder joints on the perimeter pads
should have 50 to 75 microns (2 to 3 mils) standoff height.

The first step in achieving good standoff is the solder paste
stencil design for perimeter pads. The stencil aperture
opening should be designed so that the maximum paste
release is achieved. This is typically achieved by considering
the following two ratios:

1) Area Ratio = Area of Aperture Opening / Area of
Aperture Wall

2) Aspect Ratio = Aperture Width / Stencil Thickness

For rectangular aperture openings, as required for this
package, these ratios are:

Area Ratio = LW/2T(L+W)
Aspect ratio = W/T

where L & W are aperture length and width, T is stencil
thickness.

For optimum paste release the area and aspect ratios should
be greater than 0.66 and 1.5 respectively.

It is recommended that stencil aperture should be 1:1 to
PCB pad sizes as both area and aspect ratio targets are
easily achieved by this aperture.

The stencil should be laser cut and electropolished. The
polishing helps in smoothing the stencil walls resulting in
better paste release.

It is also recommended that the stencil aperture tolerances
should be tightly controlled, especially for 0.4 and 0.5mm
pitch devices, as these tolerances can effectively reduce the
aperture size.

Package Placement and Alignment

The pick and place accuracy governs the package placement
and rotational (theta) alignment. This is equipment/ process
dependent. Slightly misaligned pads (less than 50% off the
pad center) automatically self-align during reflow due to
surface tension of the solder (see Fig. 1.12).

Figure 1.12: Self-Assignment at Reflow

Grossly misaligned packages (greater than 50% off the
pad center) must be removed prior to reflow, as they may
develop electrical shorts resulting from solder bridges, if
they are subjected to reflow.

Solder Reflow

There are no special requirements when reflowing QFN
components. As with all SMT components, it is important
that profiles be checked on all new board designs.

In addition, if there are multiple packages on the board, the
profile must be checked at different locations on the PCB.
Component temperatures may vary because of surrounding
components, location of the device on the board, and
package densities.

Figure 1.13 is an example of a standard reflow profile
for a lead-free solder paste. The paste manufacturer will
determine the exact profile, since the chemistry and
viscosity of the flux may vary.
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Figure 1.13: Typical Profiles for Lead-Free Solder

In general, the temperature of the part should not be

raised more than 2° C/sec during the initial stages of the
reflow profile. The soak zone then occurs when the part is
approximately 150° C up to 190° C and should last for 90

to 120 seconds. Extending the time in the soak zone will
typically reduce the risk of voiding within the solder. The
temperature is then raised and will be above the liquidus of
the solder for 60 to 90 seconds depending on the mass of
the board. The peak temperature of the profile should be 30°
C to 40° C above the melting point of the solder. However,
the temperature during reflow should not exceed the
maximum temperature the package is qualified for according
to Moisture Sensitivity Level Testing. Finally, Ramp Down
Rate from peak temperature to room temperature should not
exceed 4° C/sec.

PCB Cleaning

If a low-residue, “No Clean” solder paste is used, PCB
cleaning is not required, and has little effect on QFNs. “No
Clean” solder paste simply means that there are no harmful
residues left on the board that could cause corrosion or
damage to the components if left on the board.

However, some types of “No Clean” solder paste may not
be satisfyingly free from contamination on the final board, so
it is recommended that an experiment should be conducted
to examine whether eventually the flux residues are required
to be removed.
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PCB Placement Guidelines for QFN - Quad Flatpak No-Lead Package (continued)

Solder Joint Inspection

Inspection of QFNs on a PCB is commonly accomplished
with the use of an X-ray inspection system.

In most cases, 100% inspection is not performed. Typically,
X -ray inspection is used to establish process parameters and
then to monitor the production equipment and process. The
X-ray inspection system can detect bridging, shorts, opens,
and solder voids.

In addition to searching for defects, the mounted device
should be rotated on its side to inspect the sides of the
solder joints. These joints should have enough solder volume
with the proper stand-of height so than an “hour glass”
shaped connection is not formed (see Fia. 1.14 below).

Figure 1.14: Desirable vs. Hour Glass Solder Joint

Rework Methodology

Due to the fact that the QFN is a leadless device, the entire
package must be removed from the PCB if there is an issue
with the solder joints. It is important to minimize the chance
of overheating neighboring devices during the removal of
the package since the devices are typically in close proximity
with each other.

Standard SMT rework systems are recommended for this
procedure since the airflow and temperature gradients can be
carefully controlled. It is also recommended that the PCB be
placed in an oven at 125° C for 4 to 8 hours prior to heating the
parts to remove excess moisture from the packages.

Component Removal

The gas nozzle used during this process surrounds the
device and seals against the board. The QFN is heated from
the topside with hot gas while residual heat is exhausted up
and away from adjacent components.

The anti-crushing feature in the nozzle prevents excessive
topside force from being applied to the QFN.

The entire assembly is also heated from the bottom side
with an underboard heater to help prevent warpage.

Preheating the board to a fixed temperature before
the component is heated also helps to ensure process
repeatability.

Once the reflow process is complete, the nozzle vacuum
cup is automatically activated and the component is slowly
lifted off the pads. The vacuum cup in the nozzle is designed
to disengage if the component has not fully reflowed for any

reason. This prevents the potential for lifting pads.
© 2017 Littelfuse, Inc.
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Site Redress

Once the QFN has been removed, the residual solder that
remains on the pads must be removed. The QFN PCB

site is very fragile because of its small pad sizes. To avoid
damaging the pads or solder mask, the site redress process
must be performed very carefully. “No Clean” flux is applied
to the site after component removal. Using a temperature-
controlled soldering iron fitted with a small flat blade, gently
apply solder braid that has been presoaked in flux over the
PCB pads.

Residual flux is removed from the site with alcohol and
a lint-free swab. This site is then inspected prior to the
replacement process.

Component Replacement and Reflow

Due to the small pad configurations of the QFN, and since
the pads are on the underside of the package, a manual
pick and place procedure without the aid of magnification is
not recommended. A dual image optical system where the
underside of the package can be aligned to the PC board
should be used instead.

Reflowing the component onto the board can be
accomplished by either passing the board through the
original reflow profile, or by selectively heating the QFN with
the same process that was used to remove it. The benefit

of subjecting the entire board to a second reflow is that the
QFNs will be mounted consistently and by a profile that was
already defined. The disadvantage is that all of the other
devices mounted with the same solder type will be reflowed
for a second time.

If subjecting all of the parts to a second reflow is either
a concern or unacceptable for a specific application, then
the localized reflow option would be the recommended
procedure.
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Lead-Free Soldering Recommendations

Littelfuse now offers only RoHS-compliant SIDACtor®
devices. This conversion requires a change from former Sn-
Pb board-mounting process parameters for two reasons:

Recommended Soldering Reflow Profile

Rhde

Critical Zone
TotoTp

=1

e The wettability (how well the molten solder flows on
solderable surfaces) is degraded for Sn-Ag-Cu alloys
(industry-preferred lead-free solder) as compared to Sn-
Pb eutectics.

T

TS(max)

I — 1t |

e The melting point for Sn-Ag-Cu alloys is typically around
220°C (varying slightly among different alloys), much
higher than the 183°C melting point of conventional Sn-
Pb eutectic solder.

V
Increasing profile temperatures and/or dwell times typically 25

i time to peak temperature —————i -
overcomes these issues. (t 25°C to peak) Tlme=>

Ramp-down|

TStminD

Temperature —>

This board-mounting standard serves as a design guideline
for the electronics business unit relative to lead-free or Convection Reflow - Surface Mount Devices (SMD)
RoHS-compliant product development across all Littelfuse
facilities worldwide. This design guideline is applicable to all
new product development programs as well as modifications
of existing products.

Table 1.3 defines the reflow parameter and lead-free
requirements for convection reflow SMD soldering.

Table 1.3 Convection Reflow (SMD) Parameters and
Lead-Free Requirement

Reflow Condition Pb—Frge Ry
(see figure above)

-Temperature Min (T, . ) +150°C
Pre Heat |-Temperature Max (T_ ) +200°C
-Time (Min to Max) (t,) 60-180 secs.
Average ramp up rate (LiquidusTemp (T ) | __
o e 3°C/sec. Max.
Tsimao 10T, - Ramp-up Rate 3°C/sec. Max.
-Temperature (T,) (Liquidus) +217°C
Reflow
-Temperature (t,) 60-150 secs.
PeakTemp (T,) +260(+0/-5)°C
Time within 5°C of actual PeakTemp (t ) 30 secs. Max.
Ramp-down Rate 6°C/sec. Max.
Time 25°C to Peak Temp (T,) 8 min. Max.
Do not exceed +260°C

Wave Solder - Through-Hole Devices (THD)

Table 1.4 defines the wave parameter and lead-free
requirements for THD wave soldering.

Table 1.4 Wave Solder (THD) Parameters and
Lead-Free Requirement

Reflow Parameter Lead-Free Requirement

Preheat (depending on flux only)

Temperature Min 150°C

Temperature Max 200°C

Time (Min to Max) 60-180 seconds
Solder PotTemperature 245-265°C (Max)
Solder Dwell Time 2-3.5 seconds
Cooling -6°C/second (Max)
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Sn-Pb Soldering Recommendations

When placing surface mount components, a good solder
bond is critical because:

® The solder provides a thermal path in which heat is
dissipated from the packaged silicon to the rest of board

® A good bond is less subject to thermal fatiguing and
results in improved component reliability.

Reflow Soldering

The preferred technigue for mounting the DO-214AA package
is to reflow-solder the device onto a PCB-printed circuit board,

as shown in Figure 1.15.

3. Reflow solder

1. Screen print solder paste
(or flux) (allow flux to dry)

2. Place component

Figure 1.15: Reflow Soldering Procedure

For reliable connections, the PCB should first be screen
printed with a solder paste or fluxed with an easily
removable, reliable solution, such as Alpha 5003 diluted with
benzyl alcohol. If using a flux, the PCB should be allowed to
dry to touch at room temperature (or in a 70°C oven) prior to
placing the components on the solder pads.

Relying on the adhesive nature of the solder paste or flux to
prevent the devices from moving prior to reflow, components
should be placed with either a vacuum pencil or automated
pick and place machine.

With the components in place, the PCB should be heated

to a point where the solder on the pads begins to flow. This
is typically done on a conveyor belt which first transports
the PCB through a pre-heating zone. The pre-heating zone

is necessary in order to reduce thermal shock and prevent
damage to the devices being soldered, and should be limited
to a maximum temperature of 165°C for 10 seconds.

After pre-heating, the PCB goes to a vapor zone. The vapor
zone is obtained by heating an inactive fluid to its boiling
point while using a vapor lock to regulate the chamber
temperature. This temperature is typically 215°C, but for
temperatures in excess of 215°C, care should be taken so
that the maximum temperature of the leads does not exceed
275°C and the maximum temperature of the plastic body
does not exceed 260°C. (Figure 1.16)

During reflow, the surface tension of the liquid solder draws
the leads of the device towards the center of the soldering
area, correcting any misalignment that may have occurred
during placement and allowing the device to set flush on the
pad. If the footprints of the pad are not concentrically aligned,
the same effect can result in undesirable shifts as well.
Therefore, it is important to use a standard contact pattern
which leaves sufficient room for self-positioning.

After the solder cools, connections should be visually
inspected and remnants of the flux removed using a vapor
degreaser with an azeotrope solvent or equivalent.

© 2017 Littelfuse, Inc.
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Figure 1.16: Reflow Soldering Profile for SN-Pb Soldering

Wave Soldering

Another method for soldering components to a PCB is wave
soldering. After fluxing the PCB, an adhesive is applied to
the respective footprints so that components can be glued

in place. Once the adhesive cures, the board is pre-heated
and then placed in contact with a molten wave of solder with
a temperature between 240°C and 260°C and permanently
affixes the component to the PCB (Figures 1.17 & 1.18)

Although a popular method, wave soldering has drawbacks:

e A double pass is often required to remove excess solder

e Solder bridging and shadows begin to occur as board
density increases

® \Wave soldering uses the sharpest thermal gradient

{54
Fopd:cl:= N

L |
‘ i Place component Cure glue
= Wave solder

I
Figure 1.17: Wave Soldering of Surface Mount Components

Screen print glue

{'CIII——11r 1 PC board

Insert leaded components

Turn over the PC board

ngﬁg:I Apply glue
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Figure 1.18: Wave Soldering of Surface Mount and Leaded Components
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Legal Disclaimers

Liability

Littelfuse, Inc. its affiliates, agents, and employees,

and all persons acting on its or their behalf (collectively,
“Littelfuse”), disclaim any and all liability for any errors,
inaccuracies or incompleteness contained here or in any
other disclosure relating to any product. Littelfuse disclaims
any and all liability arising out of the use or application

of any product described herein or of any information
provided herein to the maximum extent permitted by law.
The product specifications do not expand or otherwise
modify Littelfuse terms and conditions of purchase,
including but not limited to the warranty expressed therein,
which apply to these products.

Right to Make Changes

Littelfuse reserves the right to make any and all changes to
the products described herein without notice.

Not Intended for Use in Life Support or Life Saving

Applications

The products shown herein are not designed for use

in life sustaining or life saving applications unless
otherwise expressly indicated. Customers using or selling
Littelfuse products not expressly indicated for use in such
applications do so entirely at their own risk and agree

to fully indemnify Littelfuse for any damages arising or
resulting from such use or sale. Please contact authorized
Littelfuse personnel to obtain terms and conditions
regarding products designed for such applications.

Intellectual Property

No license, express or implied, by estoppel or otherwise,
to any intellectual property rights is granted by this
document or by any conduct of Littelfuse. Product
names and markings noted herein may be registered
trademarks of their respective owners. Littelfuse makes
no representations or warranties of non-infringement or
misappropriation of any third party intellectual property
rights unless specifically provided for herein.

SIDACtor® Protection Thyristors

Specifications, descriptions and data contained in this
document are believed to be accurate. However, users
should independently evaluate each product for the
particular application. Littelfuse reserves the right to
change any information contained herein without notice
and may, at its sole discretion, change the design,
manufacture or construction of any product. Visit
www.littelfuse.com for the most up-to-date information.
Littelfuse’s only obligations for any of its products are
specified in its Standard Terms and Conditions and
Littelfuse shall not be liable for any indirect, consequential
or incidental damages from any sale or use of any of its
products.
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Regulatory Requirements

Surge Waveforms for Various Standards

TIA-968-A Telecommunications - Telephone Terminal
Equipment - Technical Requirements for Connection of
Terminal Equipment to the Telephone Network, is valid for
approvals until March 22, 2011 when it will be superseded
by TIA-968-B. Until March 22, 2011, users may cite either
TIA-968-A, along with its addenda, or TIA-968-B.

TIA-968-A replaced FCC Part 68 with the exception of
hearing aid compatibility (HAC), volume control, and

indoor cabling. TIA-968-B now in turn replaces TIA-968-A
and its A1,A2, A3, and A4 addenda. This new version is
closely harmonized with the Canadian CS03 requirements.
Continued efforts between TIATR41 and Industry Canada
will continue these harmonization efforts. Various countries
around the world also recognize this USA standard and
use it either wholly or in part for their telephone terminal
equipment programs.

GR 1089 is a standard generally supported by the US
Regional Bell Operating Companies (RBOCs). It is updated
by Telcordia Technology (formerly Bellcore). The RBOCs
typically require compliance with GR 1089 for any of their
telecom purchases. GR-1089 Issue 6 is the most recent
update as is expected to be published March 2011.

The ITU is a specialized agency of the UN devoted to
international harmonization. Most European countries
recognize the ITU standards.

CNET is the Centre National d'etudes de
Telecommunications, a French organization.

© 2017 Littelfuse, Inc.
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VDE is the Verband Deutsher Elektrotechniker, a Federation
of German electrical engineers. VDE is very similar to the
|IEEE (Institute of Electrical and Electronics Engineers) but is
national in scope rather than global.

ANSI is the American National Standards Institute, which is
a non-government organization. The British equivalent to this
is BSI.

|EC is the International Electrotechnical Commission, a
result of Europe’s move toward a single market structure
and its drive to formalize and harmonize member countries'
requirements.

FTZ R12 is a German specification.

Mainland China publishes various technical requirements
and test methods for protection of telecommunication
equipment, terminal equipment, and access network
equipment. Some of these standards are based on ITU-T
Recommendations. Type testing, factory inspection and
follow-up factory inspection procedures similar to those
imposed by UL within the USA, are also required in China.

The following page contains Table 3.1, which shows in its
far right most column the recommended SIDACtor ® device
surge rating (A, B, or C) that is required to comply with each
specific waveshape definition without the need of additional
limiting resistors.
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Regulatory Requirements (continued)

Table 3.1 Surge Waveforms for Various Standards

. . . ] SIDACtor®
Peak Voltage |Rise/Decay time| Peak current | Rise/Decay time
Standard Device

Surge A Metallic 800 - 880 6-10/560-860 100 - 115 5-10/560-760 ©
TIA968-B Surge A Longitudinal 1500 - 1650 6-10 /160-260 200 - 230 5-10/160-210 ©
Surge B Metallic 1000 - 1100 9+2.7/720+144 25-275 5+1.5/320+64 A BorC
Surge B Longitudinal 1500 - 1650 9+2.7/720+144 375-41.3 5+1.5/320+64 A BorC
Test 1 600 10x1000 100 10x1000 C
Test 2 1000 10x360 100 10x360 BorC
GR 1089 Test 3 1000 10x1000 100 10x1000 C
Test 4 2500 2x10 500 2x10 C
Test 5 1000 10x360 25 10x360 A BorC
CNET 131-24 1000 0.5x700 25 0.8x310 A BorC
VDE 0433 2000 10x700 50 5x310 A BorC
VDE 0878 2000 1.2x50 50 1x20 A BorC
Class 2 500 1.2x50 12 8x20 A BorC
Metallic Class 3 1000 1.2x50 24 8x20 A BorC
Class 4 & 5 2000 10x700 48 5x310 BorC
IEC 61000-4-5 Class 2* 1000 1.2x50 24 8x20 A BorC
Class 3* 2000 1.2x50 48 8x20 A BorC
Longitudinal Class 4* & 5* 4000 1.2x50 9 8x20 A BorC
Glass 5 long- 4000 10x700 100 5x310 A BorC
FTZ R12 2000 10x700 50 5x310 A BorC
Without Primary Protection 1500 10x700 375 5x310 A BorC
Metallic, SingleTip and Ring Pair 1500 10x700 375 5x310 A BorC
Without Primary Protection 1500 10x700 375 5x310 A BorC
Longitudinal, SingleTip and Ring Pair 1500 10x700 375 5x310 A, BorC
Without Primary Protection 1000 10x700 25 5x310 A BorC
Longitudinal, AllTip and Ring Pair 1000 10x700 25 5x310 A BorC
YD/T 993-1998
With Primary Protection 4000 10x700 100 5x310 ¢
Metallic, Single Tip and Ring Pair 4000 10x700 100 5x310 C
With Primary Protection 4000 10x700 100 5x310 ¢
Longitudinal, SingleTip and Ring Pair 4000 10x700 100 5x310 C
With Primary Protection 4000 10x700 100 5x310 ¢
Longitudinal, AllTip and Ring Pair 4000 10x700 100 5x310 C
Basic single port 1000 / 4000 10x700 25/100 5x310 A B C/B,C
Enhanced single 1500 / 4000 10x700 375/100 5x310 A B C/B,C
TU K20 Basic multiple ports 1500 / 4000 10x700 375/100 5x310 A B C/B,C
Enhanced multiple 1500 / 6000 10x700 375/ 150 5x310 A B C/C
Basic power fault 600 50 Hz, 60 Hz 1 02s 04611.25
Enhanced power fault 600 / 1500 50 Hz, 60 Hz 1/75 02s/2s 04611.25
Basic single port 1500 / 4000 10x700 375/100 5x310 A B C/BC
Enhanced single 6000 /6000 10x700 375/150 5x310 A B C/C
TU K21 Basic multiple ports 1500 / 4000 10x700 375/100 5x310 A B C/BC
Enhanced multiple 1500 / 6000 10x700 375/150 5x310 A B C/C
Basic power fault 600 50 Hz, 60Hz 1 02s 04611.25
Enhanced power fault 600 / 1500 50 Hz, 60Hz 1/75 02s/2s 04611.25

* Tested with Primary Protection
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Regulatory Requirements (continued)

GR-1089-CORE

In the United States, the telecommunication network

is primarily operated by the Regional Bell Operating
Companies (RBOC) who follow the standards set by the
Generic Requirements (GR) document referred to as
GR-1089-CORE, " Electromagnetic Compatibility

and Electrical Safety - Generic Criteria for Network
Telecommunications Equipment’ This GR document
provides criteria for both EMC and electrical safety for
equipment that is used in Central Offices (COs), Remote
Terminals (RTs), Controlled Environmental Vaults (CEVs),
Electronic Equipment Enclosures (EEEs), network
equipment located at the customer premises, and other
such locations. This document reflects the opinion of
Telcordia and participating industry representatives. The
criteria in this document are intended to insure safe and
reliable operation of equipment during and after nearby
lightning strikes, 60 Hz power fault conditions, Electrostatic
Discharge events (ESD), Electrical Fast Transient events
(EFTs), and Electromagnetic Interference events (EMI).
These criteria apply to wireless systems installed in
telecommunication network equipment locations. The
following sections apply to specific interface ports of the
equipment.

Section 2 of GR-1089 addresses EFT.

Section 3 addresses conducted emission & immunity criteria
Section 4 addresses lightning and AC power fault

Section 5 addresses steady-state power induction

Section 6 addresses DC potential difference

Section 8 addresses corrosion

Section 10 addresses DC power port load equipment

These interface ports could be coaxial cable, signal,
telecommunication, antenna, and power. In this document,
a telecommunication port includes paired conductor
interfaces such as the tip and ring leads, sleeve leads, E &
M leads, and 10/100/1000 BaseT ports (including PoE).

Section 7, Electrical Safety Criteria, addresses the safety of
personnel who have access to the equipment

Section 9, Bonding and Grounding, describes the
requirements for grounding systems

The criteria for these standards are based on the
assumption that a primary protector will limit transient
voltages to 1000 V peak for surge conditions and 600V rms
for power fault conditions. All network equipment shall be
listed by a Nationally Recognized Testing Laboratory (NRTL)
if the equipment is directly powered by Commercial AC.
Network equipment located on customer premises shall
be listed by a NRTL. Equipment required to meet GR 1089
must be designed to pass:

e Both First and Second Level Lightning Surge and AC
Power Fault Tests

e Current Limiter Test
e Short Circuit Test

w4 Littelfuse
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GR-1089 compliant products shall be manufactured in
accordance with the applicable requirements contained in:

Federal Communications Commission (FCC) {specifically
FCC Part 68, Part 15, and TIA-968-A}

National Electric Code (NEC)
National Electrical Safety Code (NESC)

Department of Labor — Occupational Safety and Health
Administration (OSHA)

And other applicable local requirements, including country
(parish), state and federal law, regulations, and ordinances.

In conjunction with primary voltage protectors, operating
companies also may incorporate fuse links if there is the
possibility of exposing the twisted pair to outside power
lines. These fuse links are equivalent to 24- or 26-gauge
copper wire and are coordinated with the current-carrying
capacity of the voltage protector.

The last element of protection that may be provided by the
operating company are current limiters which, if provided,
are found on the line side of the network equipment

after the primary voltage protection device. These current
limiters typically come in the form of heat coils and have a
continuous rating of 350 mA.

Changes to GR-1089

Changes to Section 4 of the GR 1089 in October 2002 now
require conformance with additional definitions and tests:

e Ethernet (including 10BaseT, 100BaseT, and 1000BaseT)
are considered telecommunications lines and GR 1089
requirements apply.

e The 2x10 surge is not used for systems having primary
protectors mounted on the side of the enclosure or within
the enclosure. It also is not used if the length of the
conductors between the primary protector and the circuit
pack is less than one meter if a metallic enclosure is used
and all terminals are bonded to the enclosure and the longest
dimension of the enclosure is less than three meters.

e The 600V and 1000V 100 A 10x1000 surge events
voltage level may be reduced for CO equipment using
solid state protectors.

e The secondary protector must coordinate with the
primary protector OR have a 100 A 10x1000 rating. This
requirement became effective January 2006; before that
date it was only an objective.

e First level power fault adds a 440V 2.2 A two-second test
and a 600V 3 A 1.1-second test.

e Second level testing allows the wiring simulator fuse to be
either the MDL 2.0 A or the MDQ 1.6 A. The second level
requirement is the same for either the CPE or non-CPE.

Additional 15-minute test conditions of 3 A, 3.75 A, b A,

10 A, 12.5A, 20 A, and 30 A conditions have been added.

However, compliance with UL 60950 Annex NAC conditions

3, 4, and b are still accepted. The 2 A and 2.6 A tests

are conducted without the simulator fuse in the circuit.

However, it must meet applicable time-current curve.

© 2017 Littelfuse, Inc.
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Regulatory Requirements (continued)

Reasons for GR-1089-CORE, Issue 3 Reasons for GR-1089-CORE, Issue 4

e Section 2, System-Level Electrostatic Discharge (ESD) ¢ |nclude wireless systems criteria.

Harmonize with the recent revisions to IEC
61000-4-2 (ESD), and IEC 61000-4-4. (EFT)

e Section 3, Electromagnetic Interference

Add conducted emissions and immunity criteria
at broadband frequencies

e Section 4, Lightning and AC Power Fault Resistibility

Add a conditional requirement and objective
regarding external current limiters in high-
speed digital networks, add an objective to
address coordination, change 1° level power
fault tests 6, 7, 8, and 9 from objectives to
requirements, clarify the number of samples
to be tested, clarify the number of ports to

be tested, revise the criteria for customer
premises 2" level power fault tests, clarify the
test procedure for 1%t level tests and relocate all
listing requirements to Section 7.

e Section 5, Steady-State Power Induction

Add criteria for coaxial port immunity to steady-
state power induction.

e Section 7, Electrical Safety Criteria

Harmonize electrical safety terminology
with international and North American
telecommunications safety standards.

e Section 9, Bonding and Grounding

Provide guidance on the application of the
criteria to various types of network equipment
add criteria for bonding, modify the short-circuit
tests clarify the number of samples required to
be tested, provide test procedures related to
non-switching systems, clarify test procedures
where necessary.

* Add a new definition appendix.
e Clarify criteria and test procedures.

e Section 1, Introduction
Included guidelines for evaluation and added
generic criteria.

e Section 2, System-Level Electrostatic Discharge (ESD)
Extended date for objective to become a
requirement, revised the ESD Warning Labels
and established date for EFT objectives to
become requirements.

e Section 3, Electromagnetic Interference
Adopted the new FCC Part 15 requirements
for ac power lines, revised the conducted
emissions and immunity criteria for dc power
ports and revised the conducted emissions and
immunity criteria for broadband leads.

e Section 4, Lightning and AC Power Fault Resistibility
Clarified procedures for calibration of generators,
revised test conditions for equipment with
4-wire and multi-wire interfaces, changed the
number of samples to be tested for second-level
tests , added intra-building criteria for equipment
with multi-wire interfaces, added intra-building
criteria for equipment connected to shielded
cables, communications and coaxial , revised
second-level tests as applied to equipment with
secondary protection , added surge testing
methods for equipment that delivers power over
communications wiring, revised the protection
coordination tests, established new equipment
port type for equipment located at remote
sites, added a new subsection that provides
appropriate criteria for equipment with agreed
primary protection, added a new subsection that
provides appropriate criteria for equipment with
integrated primary protection, revised lightning
criteria for equipment with ac power ports and
added surge criteria for dc power ports for
equipment located at OSP facilities.

e Section 7, Electrical Safety Criteria
revised test procedure for classifying the source
limits and revised the powering limitation criteria

e Section 9, Bonding and Grounding
revised the grounding requirements of
embedded power sources than 150 VA for
specific applications.

e Section 10, DC Power Port of Telecom. Equipment
revised the grounding requirements of embedded
power sources than 150 VA for specific
applications. that provides criteria on dc power
ports of telecommunications equipment, which
are powered from a shared dc power plant.
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Regulatory Requirements (continued)

Section 2 System-Level Electrostatic Discharge (ESD)

and Electrical Fast Transient (EFT)

Circuit packs are tested for ESD immunity at the system
level only (see Table 3.2). Therefore, ESD events are applied
to faceplates, ejector tabs, etc. points and surfaces that
are accessible during normal operation of the equipment
and under installation and maintenance conditions. GR-
78-CORE Generic Requirements for the Physical Design
and Manufacture of Telecommunications Products and
Equipment contains ESD immunity criteria for stand-alone
circuit cards.

The EUT shall be tested using the methods of IEC 61000-4-
2 (ESD), clauses 7 and 8, with the preferred method being
the contact discharge method as specified in clause 7. The
EUT shall not be damaged and shall continue to operate
without negatively affecting service nor requiring the need
for manual intervention.

Table 3.2: ESD Immunity Requirements for Normal

Operation Mode and Installation & Maintenance Mode

Air discharge | Contact discharge
2

4 kV +10*%
4 15 kV +10*%
4 8kV +10*%

* For a total of 40 times for air discharge or a total of 20 times for contact discharges

The EUT shall be tested using the methods of IEC 61000-
4-4 (EFT), clauses 6, 7 & 8 (see Table 3.3). The capacitively
coupling clamp specified in clause 6.3 of IEC 61000-4-

4 is the preferred EFT test method. IF Bit Error Rate

(BER) measuring equipment is used to verify the EUT
performance, then this BER measuring equipment must be
able to withstand the EFT burst application.

Table 3.3: EFT Immunity Requirements by port type

Port Types Voltage Total Number of 5 kHz
yp g repetition frequency events

1&2 0.25 kV +5*

3&4 0.5 kV +b*

AC & DC ports 0.5 kV +5*
AC & DC ports

on customer 1kV +5*

premises

* For a duration of 1 minute.

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
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Section 4 Lightning and AC Power Fault

The lightning surge and ac power fault test conditions shall
be applied to telecommunications ports, antenna ports, ac
power ports, dc power ports, and coaxial cable ports.

Table 3.4 below provides the description of Test conditions
"A” and “B" for both 2-wire and 4-wire interfaces. Intra-
building tests apply to ports that are not directly connected
to OSP (outside plant). These are designated as Type 2 and
Type 4 ports. Type 1, 3, and 5 ports are directly connected
to the OSR therefore the interbuilding tests apply. These
three port types are subjected to short-circuit tests with 15t
level criteria for compliance. These short-circuit tests are
applied for 30 minutes between:

1. tip toring

2. tip to ground with ring open

3. ring to ground with tip open

4. tip and ring to ground simultaneously

GR-1089 defines a 15 level and 2™ level criteria for the EUT
(equipment under test).

1t Level Criteria:

The EUT shall not be damaged and shall continue to
function properly without human intervention or power
cycling after the tests

2 Criteria:

The EUT may sustain damage but it shall not become a fire
or fragmentation hazard nor an electrical safety hazard

Table 3.4: Tests Conditions

Generator connections
Test — —
2-wire interfaces 4-wire interfaces

1. tip to generator, 1. tip to generator, ring, tip1,
ring to ground ring1 to ground

2. ring to generator,
tip to ground

2. ring to generator, tip, tip1,
ring1 to ground

3. tip1 to generator, tip, ring,

3. Not applicable ring1 to ground

4. ring1 to generator, tip, ring,

A | 4. Not applicable tip1 to ground

5. tip and ring 5. tip and ring to generator
to generator simultaneously, tip1 and
simultaneously ring1 to ground

6. tip1 and ring1 to generator
simultaneously, tip and ring
to ground

6. Not applicable

Tip and ring
B | to generator
simultaneously

Tip, ring, tip1, and ring1 to
generator simultaneously
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Regulatory Requirements (continued)

Figure 3.1: Application of Lightning and AC Power Fault

Test Voltages

Test Generator

T
O —
I S,
s Limiting
? Resistance
(If Specified)
EUT O  ~—]
R S,
S,
— Voltage
- Source

. i

Table 3.5: Connections to Test Generator

CLOSED OPEN OPEN CLOSED
A2 OPEN CLOSED CLOSED OPEN
Ab CLOSED OPEN CLOSED OPEN

For equipment that provides or receives remote power
(i.e. span powering, PoE, etc.) over the copper conductors,
GR-1089 contains an objective (NOT a requirement) that

a coupling element should be used to isolate auxiliary or
load equipment from the surge source for +10 repetitions
of surge test #3 (Table 3.6 below), then the remaining +15
repetitions should be performed by applying the surge
directly to the port. This coupling element is used to reduce
the surge energy that would otherwise enter the power
source (please see Figure 4-3, 4-4, 4-5, 4-6, 4-7 and 4-8 of
GR-1089-CORE Issue 4 for more details).

First Level Lightning Surge Test

SIDACtor® Protection Thyristors

If during test 3 (or alternatively Test 1), the EUT conducted
current exceeds 95A OR the voltage measured across the
EUT port exceeds 95% of the voltage-limiting value of the
primary protector, then no further coordination tests are
required for Type 1, 3, and 5 ports. By using the Littelfuse
TeleLink fuse and SIDACtor®technology (C, D, or E rated)
or Greentube™ gas plasma arresters in combination, this
95A threshold should easily be reached and thus GR-1089
testing is greatly simplified. Otherwise, a coordination test
sequence is required.

Table 3.7: Protection Coordination Lightning Surge Test

Peack Voltage | Peack Current | Waveform
\' A us

400-2000 100 Aat 1kV 10x1000 10

Repetitions

Refer to the equipment supplier documentation for
specifications on the primary protection with which the
equipment is designed to coordinate. The maximum
switching voltage threshold value for this primary protector
must comply with GR 974 (1 kV for a 1 kV/us event). This
coordination test procedure requires that the peak voltage
of this test start at the primary protector’s specified voltage-
limiting value. This value must be a minimum of 400V and a
maximum of 1000 V. The primary protector must effectively
turn on during each of these conditions

Second Level Lightning Surge Test

The Second Level Lightning Surge Test presented in table
3.8 does not require the EUT to pass operationally, but

GR 1089 does require that the EUT not become a fire,
fragmentation or electrical safety hazard. This is referred to
as passing “non-operationally.”

Table 3.8: Second Level Lightning Surge Test

For all First Level lightning and power fault events, a total of
three ports of the EUT shall be tested.

Table 3.6: First Level Lightning Surge Tests

Surge

Surge Repetitions Test
Waveform| Current :
Voltage (us) (per Conductor) Eact_1 Connections
(Vg (A) Polarity (Table 3.4)
1 +600 10x1000 100 25 A
2 | 41000 | 10x360 100 25 A
(note 3)
3 +1000 | 10x1000 100 25 A
(note 3)
4 +2500 2x10 500 10 B
5 +1000 10x360 25 (note 4)
Notes:

. Primary protectors are removed for all tests.

2. For EUT containing secondary voltage limiting and current limiting protectors, tests

are to be performed at the indicated voltage(s) and repeated at a reduced voltage and
current just below the operating threshold of the secondary protectors.

Test 1 and 2 can be replaced with Test 3 or vice versa.

This test is to be performed on up to 24 conductors simultaneously with respect to ground.

pw

Waveform Surge [ Repetitions Test
Current Each

(VE)] (A) iy Connections

Surge

Voltage
(V)

1 |¢5000| 2x10 | 500 | 1 | B

Notes:

1. Primary protectors are removed for all tests.

2. For EUT containing secondary voltage limiting and current limiting protectors, tests
are to be performed at the indicated voltage(s) and repeated at a reduced voltage and
current just below the operating threshold of the secondary protectors.

© 2017 Littelfuse, Inc.
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Regulatory Requirements (continued)

First Level Intra-building surges Figure 3.2: Surge Generator Setup

Intra-building tests are not required for:

1. Intra-building wiring connecting equipment separated by a Metallic test applies to one conductor at a time

distance of 6 m or less within the same frame or cabinet R
2. Intra-building wiring that is not grounded and has no power ] WA o€
ports N _ _ <1 EUT
3. Intra-building wiring used exclusively for maintenance Surge Generator «—
purpose _ o 1.2x50/8x20uS
There are two separate intra-building surge setups, one for

ports having 2 ports or less (Table 3.9), and another one for
ports having more than 2 ports (four conductors, Table 3.10).

- (M) Metallic

ble 3.9: Intra-building lightning surge test for 2-wire R
interfaces VWA 0 <—
VWA 0 ¢——
Szl Repetitions W .
Waveform| Current P Test VW o«— EUT
Test | Voltage Each C .
(MS) (per Conductor) PoIarity onnections Surge Generator

(A) 1.2x50/8x20uS .

1 +800 2x10 100 1 A1, A2 . I
2 | £1500 2x10 100 1 B —l— (L) Longitudinal

Notes:

1. For EUT containing secondary voltage limiting and current limiting protectors, tests
are to be performed at the indicated voltage(s) and repeated at a reduced voltage and
current just below the operating threshold of the secondary protectors.

2. Surge test 1 is not applicable to Ethernet ports IF the port does not contain secondary
protection referenced to ground and all unused pins of the port are not grounded.

Intra-building lightning surge tests for ports with more than
two pairs (four conductors) take into account the dividing
factor of multiple wires in parallel. See Table 3.10 and Figure
3.2.

Table 3.10: First Level Intra-building Lightning Surge
Test for EUT with greater than 2 pairs (four conductors)

Value of

Test | Voltage Number | ernal R| cPetitions Test
of Pairs Each Polarity| Connections
(ohm)

See Figure

1 +800 3or4 6 1 o
See Figure

2 +1500 3or4 20 1 52 ()
See Figure

1 +800 | >than4 6 1 i
2 | +£1500 | >than4 20 1 See Figure

- 32

Notes:

1. For EUT containing secondary voltage limiting and current limiting protectors, tests
are to be performed at the indicated voltage(s) and repeated at a reduced voltage and
current just below the operating threshold of the secondary protectors.

2. The combination wave 1.2x50/8x20 waveshape with a 2-ohm internal impedance
generator as defined in IEEE C62.41.2 shall be used.

© 2017 Littelfuse, Inc.
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Regulatory Requirements (continued)

AC Power Fault Tests

SIDACtor® Protection Thyristors

Power companies and telephone operating companies often
share telephone poles and trenches; therefore, network
equipment is often subjected to the voltages seen on power
lines. If direct contact between the telephone line and the
primary power line occurs, the operating company’s network
equipment may see as much as 600V rms for five seconds,
by which time the power company's power system should
clear itself. If direct contact occurs with the secondary
power line, voltages will be limited to 277 V rms; however,
these voltages may be seen indefinitely because the
resultant current may be within the operating range of the
power system and the power system will not reset itself.

Another risk involved with power lines is indirect contact.
Because of the large magnetic fields created by the currents
in the power lines, large voltages may be induced upon
phone lines via electro-magnetic coupling. In this instance
voltages should be limited to 1000V peak and 600V rms
using primary protectors, while the current will be limited by
the current-carrying capacity of the 24-gauge wire.

First Level AC Power Fault Criteria

Second Level AC Power Fault Criteria

Table 3.12 below presents test conditions for both
customer premises and non-customer premises
equipment. (Note that test conditions 1, 3, and 4 may be
omitted if the EUT has previously met UL 60950-1.)

Table 3.11 presents test conditions for the First Level AC
Power Fault Test. The EUT is required to pass operationally.

Table 3.11: First Level Power Fault

Short Circuit
Current : Test
(Notes 1, 2) per Cc()z\()juctor DU Connections
(Note 4)
1 (Note 5) | 120, 277 25 15 min A
2 600 60 5s A
3 600 7 5s A
4 600 2.2A at 600V 15 min A
5 (Note 3) N/A N/A 15 min N/A
Notes:

N =

Primary protectors are removed for all tests.

. For EUT containing secondary voltage limiting and current limiting protectors, tests
are to be performed at the indicated voltage(s) and repeated at a reduced voltage and
current just below the operating threshold of the secondary protectors.

3. Test 5 simulates a high impedance induction fault. Specific information regarding this
test is available upon request.

4. These tests are repeated using a short-circuit value just below the operating threshold of
the current limiting device, or, if the EUT uses a fuse as current limiting protection, the
fuse may be bypassed and the short circuit current available adjusted to 135 percent of
the fuse rating.

5. Intra-building, second level power fault test uses test condition 1 only. The applied
voltage is at 120 V rms only.

1 .
50 0.33 15 min Removed A .
(Note 1) Figure 3.3: Second Level AC Power Fault and Current
2 . O] A
100 0.17 15 min Removed A Limiter Connection
(Note 1)
3 200, .60. Wiring
(Note 1) 400, 1A at 600V | applications, | Removed A 20 Simulator T
i
600 1s each A o P
60 Equipment
4 - Ring
(Note 4) 1000 1 applications, | In place B <«
1s each % Variable
60 Hz ac
5 60 Voltage Chassis
N/A N/A applications, | Removed N/A Source 0-600V Ground
(Note 2)
bs each
6 . Al . 777
600 0.5 30s Removed A AC Equipment Ground A) Metallic
(Note 3) (Green Wire Ground)
7
440 2.2 2s Removed A .
(Note 3) Wiring
3 20 Simulator Ti
1.1 Remov! A 'p
(Note 3) 600 3 s emoved —— M\ o]
9 In ol B Equipment
1000 B 04s n place Rin
o) P M\ o2
Notes: 20 Wiring
1. For EUT containing secondary voltage limiting and current limiting protectors, tests % Simulator
are to be performed at the indicated voltage(s) and repeated at a reduced voltage and Variable Chassis
current just below the operating threshold of the secondary protectors. 60 Hz ac Ground
2. Test ? simL‘JIates a high impedance induction fault. For specific information, contact Voltage
Littelfuse, Inc.
3. Sufficient time may be allowed between applications to preclude thermal accumulation. Source 0-600V
4.This test is intended to establish compatibility of the EUT with the primary protector. The
maximum current is limited to 1 A rms as in Test 3, but the voltage is increased to 1,000
V to permit operation of the protector. Sufficient time may be allowed between AC Equipment Ground (B) Longitudinal 7T
applications to preclude thermal accumulation. (Green Wire Ground)
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Regulatory Requirements (continued)

Current Limiting Protector Test

The purpose of the Current Limiting Protector Test is

to determine if the EUT allows an excessive amount of
current flow under power fault conditions. During this test,
the EUT is connected to a circuit equivalent to that shown
in Figure 3.3 above with a 1.6 AType MDQ fuse or MDL
2.0A fuse as the wiring simulator. If the EUT draws enough
current to open the fuse, then the acceptable time/current
criteria have not been met, and external current limiting
protectors must be specified for use with that quipment in
the manufacturer’s documentation. This test is conducted
at2.2A,26A ,3A, 375A,5A, 7A 10A,125A, 20A, 25
A, and 30 A for 156 minutes at each subsequent value until
the equipment interrupts the current or reduces it to less
than 50 mA. IF the wiring simulator opens, the EUT does
not meet the criteria.

Figure 3.4:Time-current characteristics of the external

current-limiter indicator.

100 T
70 N ACCEPTABLE REGION LIMITS -+
60 CURRENT MAXIMUMTIME (7]
50 (A) (s) T
40 60 0.013 L
\ 30 0.065
30 \ 7 25 il
= N\ 3 900
o 20 A
—
3 N\
o \
1 \\ UNACCEPTABLE REGION
< 10
£ BN
o 7 N\
£ 6 \
3 5 N
o 4 \‘
3 ACCEPTABLE REGION \\~.__
ot 1 TR
1
0.01 0.1 1 10 100 1000
TIME (Seconds)

Short-circuit Test

In addition to the AC Power Fault and Current Limiter Tests,
equipment must also pass a Short-circuit Test to comply with
GR 1089. During this test, a short-circuit condition is applied
to the following Tip and Ring appearances for 30 minutes
while the EUT is powered and under operating conditions:

e Tip-to-Ring, Tip-to-Ground with Ring open circuit
¢ Ring-to-Ground with Tip open circuit
e Tip- and Ring-to-Ground simultaneously for 30 minutes

At no time will the short circuit impedance exceed 1-ohm.
For equipment with more than one twisted pair, the short
circuit is applied to all twisted pair simultaneously. To comply
with the short circuit test, the EUT must function normally
after the short-circuit condition is removed, and a fire or
electrical safety hazard may not be present. The equipment
shall not require manual intervention to restore service.

© 2017 Littelfuse, Inc.
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Lightning Protection tests for Equipment located in

high exposure locations (Port Type 3 & 5)

The surge generator for high exposure risk environments
shall be capable of delivering 4kV into an open circuit

and capable of delivering 500A into a short circuit, with

a 10x250 pS waveshape. The switching voltage of the
primary protector must first be determined before applying
this 10x250 surge to the EUT OR the EUT must have a
surge withstand capability adequate to survive these
severe events. For a EUT that is preceded by a 3 mil
carbon block, which is typically a worse case scenario,

the maximum let-through voltage this carbon block allows
would be 1 kV. Under these conditions, the EUT would
see a 1 kV open circuit voltage and 125A short circuit surge
event. Some primary protectors contain series elements
that would further reduce the current delivered into the
EUT. Therefore, the primary protector characteristics must
be determined before this high exposure test is conducted.
Once it surge characteristics are determined, then this
10x250 surge event is applied =10 at the allowed let-
through voltage and current levels.

Criteria for Equipment containing agreed primary

protectors

This generic requirements document contains a section for
customer premises and non-CO type facilities equipment
that are protected by a known defined primary protector
other than 3-mil blocks. This section contains four different
categories for agreed primary protection. The categorization
will then reduce the open circuit voltage used for lightning
and power fault testing as previously defined in first and
second level lightning and ac power fault tables. Please
see Littelfuse for more details on this section.

Criteria for Equipment with Integrated Primary

Protectors (EIPP)

This GR also contains a section for equipment that has
integrated primary protection on the ports with direct
connections to the OSP Please contact Littelfuse, Inc. for
more details on this section.

Lightning surge Tests for Severe Climatic Conditions
For Type 3 and 4 ports that interface with 8 or fewer OSP
conductors, a more severe lightning surge event is applied.
See Table 3.13 below.

Table 3.13: Severe Climatic Surge Test

Surge

Current Current per Repetitions Test
Voltage | Waveshape p Each .
Conductor . Connections
(us) Polarity
(A)
T to R; single
st .
1 +3000 10x250 2000 1 pair only
21 | £5000 |  8x20 20000 1 |TtoRisingle
pair only
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Regulatory Requirements (continued)

Criteria for Equipment Interfacing with coaxial cable
ports

Table 3.14: First Level Lightning Surge Test for
Broadband Equipment over coaxial cable

Surge
Voltage

Surge Current

ULENEEIEN per Conductor

Repetitions

(V,) (ps) (A) Each Polarity
+1000 10x1000 100
2 +2000 10x250 1000 5
Note:

1. For EUT containing secondary voltage limiting and current limiting protectors, tests are
to be performed at the indicated voltages and 2 is to be repeated at a reduced voltage
and current just below the operating threshold of the secondary protectors.

Table 3.15: Second Level Lightning Surge Test for
Broadband Equipment over coaxial cable

Surge Current

Waveshape e Candiusier Repetltlon.s
(us) Each Polarity
(A)
1 +4000 10x250 2000 1
Note:

1. For EUT containing secondary voltage limiting and current limiting protectors, tests are
to be performed at the indicated voltages and then repeated at a reduced voltage and
current just below the operating threshold of the secondary protectors.

Table 3.16: First Level AC Power Fault Test for
Broadband Equipment over coaxial cable

Voltage Current Duration
(50 or 60 HZ) HMS

600V, 40

2 600 vRMS 10 1 5
3 600V, 1 1 60
4 600V, 05 30 1

Notes:

1. For EUT containing secondary voltage limiting and current limiting protectors, tests are
to be performed at the indicated voltages and then repeated at a reduced voltage and
current just below the operating threshold of the secondary protectors.

2. For EUT containing an external protector, only Text 3 & 4 are conducted. The voltage is
lowered to 400V and the repetitions for test 3 is reduced to one.

Table 3.17: Second Level AC Power Fault Test for
Broadband Equipment over coaxial cable
Voltage Current Duration L.
(50 oI 60 HZ) (ARMS)
5 15 1

1000 V,,,
2 1000 vRMS 15 15 1
3 1000 Vs 30 15 1
4 1000V, 6 60 15 1
5 1000V, 120 15 1
6 1000 V6 350 3 1
Notes:

1. For EUT containing secondary voltage limiting and current limiting protectors, tests are
to be performed at the indicated voltages and then repeated at a reduced voltage and
current just below the operating threshold of the secondary protectors.

2. For EUT containing an external protector, the voltage is lowered to 400V ..

SIDACtor® Protection Thyristors

First Level Intra-building surge tests for coaxial ports

This test applies to both grounded and ungrounded coaxial
ports. The 1.2x50/8x20 surge generator with a 2-ohm
internal impedance (as defined in IEEE C62.41.2) will

be connected through an external non-inductive 3-ohm
resistor to the EUT. The open circuit voltage shall be 1500
V. This surge shall be applied one time in each polarity.

Table 3.18: Lightning criteria for equipment interfacing with

antennas [1st Level Lightning Surge Test (Antenna Ports)]

Voltage Surge Current Repetitions
Test | Voltage | Waveshape | Current Waveshape Each
(us) (A) P Polarity

12x50 | 300 |

1 | +600 |

Note:

1. For EUT containing secondary voltage limiting and current limiting protectors, tests are
to be performed at the indicated voltage and repeated at a reduced voltage and current
just below the operating threshold of the secondary protectors.

8x20

Table 3.19: Lightning criteria for AC power ports [First

Level Lightning Surge (Power ports)]

Voltage
Test | Voltage | Waveshape
(ps) (A)

12x50 | 1000 |

Surge Current Repetitions

Current Each
Waveshape Polarity

8x20 4

| +2000 |

Note:
1. For EUT without an external SPD, the surge voltage is increased to 6000V and the surge
current to 3000A.

Table 3.

Second Level Lightning Surge (Power ports)

Voltage
Test | Voltage | Waveshape
P (us) (A)

| +6000 | 12x50 | 3000 |

Surge Repetitions

Current Each
Waveshape Aallartis

Current

8x20 1

© 2017 Littelfuse, Inc.
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Regulatory Requirements (continued)

First Level Lightning surges for DC power ports

Five repetitions of each polarity of the 0.5 uS 100 kHz ring
wave surge with a peak voltage of 0.5 kV and a current
level of 41.7A per conductor shall be applied. The IEEE
C62.41.2 combination wave 1.2x50/8x20 at a peak of 500V
applied through an external non-inductive resistance of
10-ohms may be substituted for this ring wave. These
surges are to be applied simultaneously between

1) the supply lead and ground
2) the return lead and ground

Criteria for DC Power Port

This section applies to the equipment that is powered
from a shared dc power plant. It is based onT1.315-
2001 Voltage Levels for DC-Powered Equipment Used in
Telecommunications Environments. This section contains
criteria for:

e minimum operating voltages,

e under voltage transients,

e over voltage transients,

* impulse transients,

e single transient, and

® noise related issues

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Table 3.21: Undervoltage Transient test conditions

Waveform Nominal-value Tolerance

Undervoltage transient Level 5V -4to-5V
Fall-time 10uS 0to 12 uS
Transient duration 10 mS 10 to 12 mS
Rise-time <5uS 0to5uS

Table 3.22: Overvoltage Transient test conditions

Waveform Nominal-value Tolerance

Overvoltage transient Level -75V -75t0-95V
Slope 10 V/mS 9to 11V/mS
Transient duration 10 mS 10 to 12 mS
Rise-time <2uS 0to2pS

Table 3.23: Impulse Transient test conditions

Overvoltage transient Level -100V -100 to -120V
Rise-time <2uS 0 to2pS
Fall-time to half value 50 uS 28 to 60 pS

Table 3.24: Equipment Port Types

Type 1 | Network equipment connected to the outside plant (OSP)

Type 2 | Network equipment not connected to the OSP

Type 3 | Customer premises equipment connected to the OSP

Type 4 | Customer premises equipment not connected to the OSP.

Network equipment deployed in OSP & connected to the

T2 8 outside plant (OSP)

Type 6 | Equipment directly connected to external antennas

Type 7 | Equipment directly connected to ac power systems

Type 8 | Equipment directly connected to dc power systems
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Regulatory Requirements (continued)

Although the International Telecommunication Union (ITU)
does not have the authority to legislate that organizations
follow their recommendations, their standards are
recognized throughout Europe and the Far East.

[TU-T, the Telecommunication Standardization Sector of
the ITU, developed fundamental testing methods that
cover various environmental conditions to help predict the
survivability of network and customerbased switching
equipment. The testing methods cover the following
conditions:
e Surges due to lightning strikes on or near twisted pair
and plant equipment (excluding a direct strike)
e Short-term induction of AC voltage from adjacent power
lines or railway systems
¢ Direct contact between telecommunication lines and
power lines (often referred to as AC power fault)

Two ITU-T standards apply for most telecommunications
equipment connected to the network:

e [TU-T K.20

e [TU-T K.21

ITU-T K.20 is primarily for switching equipment powered
by the central office; however, for complex subscriber
equipment, test administrators may choose either K.20 or
K.21, depending on which is deemed most appropriate.

Note : Both specifications are intended to address

SIDACtor® Protection Thyristors

equipment reliability versus equipment safety. For
specific concerns regarding equipment safety,
research and follow national standards for each
country in which the equipment is intended for use.

K.21 covers telecommunication equipment installed at
customer premises. Equipment submitted under these
requirements must meet one of two levels: basic or
enhanced. Guidelines for determining under which level

the equipment under test (EUT) falls can be found in ITU-T
K.11, but note that the final authority rests with the test
administrator. ITU-T K.44 describes the test conditions used
in K.20 and K.21.

ITU-T defines the following acceptance criteria:

e Criterion A states that equipment shall withstand the test
without damage and shall operate properly after the test.
It is not required to operate correctly during the test.

e Criterion B states that a fire hazard shall not occur as
a result of the tests. Any damage shall be confined to a
small part of the equipment.

Table 3.25 shows the lightning surge test conditions for ITU
K.20. Figure 3.5 shows the connection schematic for the
lightning surge tests. Table 3.26 shows the power fault test
conditions for ITU K.20. Figure 3.6 shows the connection
schematic for the power fault tests. Table 3.27 and Table 3.28
show the same test conditions respectively for ITU K.21.

Table 3.25 K.20 Lightning Test Conditions for Telecom Equipment in Central Office/Remote Terminal

Voltage (10x700 ps)

Current (5x310 ps)

Single Port Metallic Multiple Ports Basic/Enhanced | Repetitions * Primary Acceptance
and Longitudinal Longitudinal Only (A) Protection Criteria
Basic/Enhanced Basic/Enhanced
1 kV/1.5 kV 25/375 +5 None ** A
4 kV/4 kV 100/100 +5 Installed if used A
1.5 kV/1.5 kV 375/375 ) None A
4 kV/6 kV 100/150 +5 Installed if used A

* One-minute rest between repetitions  ** Test not conducted if primary protection is used

Table 3.26 K.20 Power Fault Test Conditions for Telecom Type Ports, Metallic, and Longitudinal

Voltage Current Basm/Enhanced Duration Repetitions * Primary | Acceptance Criteria
Basic/Enhanced Basic/Enhanced P Protection Basic/Enhanced

600V/600V 50 Hz or 60 Hz 0.2s None
600/1.5 kV 50 Hz or 60 Hz 1/75 1s/2s 5 None AJA
23/23 B/B
11.5/11.5 B/B
5.75/5.75 B/B
230/230V -- 50 Hz or 60 Hz 2.875/2.875 _ B/B
1.44/1.44 15 min 1 None B/A
0.77/0.77 B/A
0.38/0.38 B/A
0.23/0.23 B/B

* One-minute rest between repetitions

© 2017 Littelfuse, Inc.
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Regulatory Requirements (continued)

Table 3.27 K.21 Lightning Test Conditions for Telecom Equipment on Customer Premises

Voltage (10x700 ps)
Single Port Multiple Ports Currc—,?nt (5x310 ps) .. Primary Acceptance

. Basic/Enhanced | Repetitions * . o
Longitudinal (kV) Metallic (kV) Longitudinal Only (kV) (A) P Protection Criteria
Basic/Enhanced Basic/Enhanced Basic/Enhanced

1.5/6 ** 375/150 +5 None A ***
4/6 100/150 +5 Installed if used A
1.5/1.5 1.5/1.5 375/375 +5 None ARER
4/6 4/6 100/150 +5 Installed if used A

* One-minute rest between repetitions  ** Reduce to 1.5 kV if SPD connects to Ground *** Does not apply if primary protectors are used

Table 3.28 K.21 Power Fault Test Conditions for Telecom Type Ports, Metallic, and Longitudinal

Voltage Current Basic/Enhanced Duration Repetitions * Primary Acceptance Criteria
Basic/Enhanced (A) Basic/Enhanced P Protection Basic/Enhanced

600V /600V 50 Hz or 60 Hz 2 None
Installed if
600/1.5 kV 50 Hz or 60 Hz 1/75 1s/2s 5 used A/A
23/23 B/B
11.5/11.5 B/B
5.75/5.75 B/B
230V /230V 50 Hz or 60 Hz 2.875/2.875 ' B/B
1.44/1.44 15 min ! None B/A
0.77/0.77 B/A
0.38/0.38 B/A
0.23/0.23 B/B

* One-minute rest between repetitions

. . Enhanced power fault test condition of 1.5 kV 200 W 2
Figure 3.5 Connection Appearances . .
second test must meet the time current curve shown in
Equipment UnderTest Figure 3.7
25Q A

:l Decoupling ) ° o o o
Surge Elements o Figure 3.7 Test Voltage Versus Duration for Specific
Generator G Energy / Source Resistance

a) Transversal test = 1600
1400
Equipment UnderTest \
25Q 1200
A [}
Decoupling ° 2
Surge 2 1000
Generator Elements 0 2 V (200 © 10 AZs)
B QE = 800 N
R3=25Q o N
" 600 ™~
b) Longitudinal test = | ——
" " 400 =
Figure 3.6 Connection Appearances (R=10 Q, 20 Q,
40 Q, 80 Q, 160 Q, 300 Q, 600 Q, and 1000 Q 200
for the various power fault tests) 0
. 0 0.5 1 15 2 25
Equipment
: Under Test Duration
R
Uag _I::H:»—o—é‘
e }—6—to
R B pE

p—to

Timing Circuit
= Generator
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Regulatory Requirements (continued)

TIA-968-A (formerly known as FCC Part 68)

Longitudinal Voltage Surge

TIA-968-A applies to all terminal equipment connected to
the Public Switched Telephone Network (PSTN) in the USA,
and holds the “rule of law" by congressional order.

The Type A and Type B Longitudinal Voltage Surges are
applied in both positive and negative polarity during all
operational states. The Type A surge is a 1500V, 200 A
peak surge applied to the EUT with Tip and Ring tied
together with respect to Ground. The Type B Longitudinal
Voltage Surge is a simultaneous surge in which 1500V
and 375 A are applied concurrently to Tip with respect to
Ground and Ring with respect to Ground, as presented in
Table 3.29.

The purpose of TIA-968-A is to provide a set of uniform
standards to protect the telephone network from any
damage or interference caused by the connection of
terminal equipment. This standard includes environmental
simulations such as vibration tests, temperature and
humidity cycling, drop tests and tests for hazardous
voltages and currents, as well as tests for signal power
levels, line balance, on-hook impedance, and billing
protection. All these standards must be met before and
after the environmental tests are applied.

Note : Type B surge requirements guarantee only a
minimum level of surge protection. For long term
reliability of terminal equipment, consideration
should be given to complying with Type A surges
operationally.

Overvoltage Test

TIA-968-A compliant equipment must undergo an overvoltage
test that includes a Type A and Type B Metallic Voltage Surge
and a Type A and Type B Longitudinal Voltage Surge. These
surges are part of the environmental simulation, and although
a provision does allow the EUT to reach an open circuit failure
mode during the Type A tests, failures must:

On-hook Impedance Limitations

Another important aspect of TIA-968-A is on-hook
impedance, which is affected by transient protection.
On-hook impedance is analogous to the leakage current
between Tip and Ring, and Tip, Ring, and Ground

1. Arise from an intentional design that will cause the phone
to be either disconnected from the public network or
repaired rapidly

2. Be designed so that it is substantially apparent to the end
user that the terminal equipment is not operable [A common
example of an acceptable failure would be an open circuit
due to an open connection on either Tip or Ring.]

For Type B surges, equipment protection circuitry is not

allowed to fail. The EUT must be designed to withstand Type

B surges and continue to function in all operational states.

conductors during various on-hook conditions. “On-hook
Impedance Measurements” (next paragraph) outlines
criteria for on-hook impedance and is listed as part of the
Ringer Equivalent Number (REN). The REN is the largest

of the unitless quotients not greater than five; the rating is
specified as the actual quotient followed by the letter of the
ringer classification (for example, 2B).

On-hook Impedance Measurements

On-hook impedance measurements are made between

Tip and Ring and between Tip and Ground and Ring and
Ground. For all DC voltages up to and including 100V,

Metallic Voltage Surge

The Type A and Type B Metallic Voltage Surges are applied

in both the positive and negative polarity across Tip and
Ring during all operational states (on-hook, off-hook,
ringing, and so on). The Type A surge is an 800V, 100 A

peak surge while the Type B surge is a 1000V, 25 A peak
surge, as presented in Table 3.29.

Table 3.29 TIA-968-A Voltage Surge

Rise &

Rise &

Notes:

For Type A surges, the EUT may pass either “operationally” or “non-operationally.”

For Type B surges, the EUT must pass “operationally.”

The peak current for the Type A longitudinal surge is the total available current from the
surge generator.

The peak current for the Type B longitudinal surge is the current supplied to each conductor.

the DC resistance measured must be greater than 5 MQ.
For all DC voltages between 100V and 200V, the DC
resistance must be greater than 30 kQ. The REN values
are then determined by dividing 25 MQ by the minimum
measured resistance up to 100V and by dividing 150 kQ
by the minimum measured resistance between 100V and
200V.

On-hook impedance is also measured during the

Surge vzﬁ:ge DecayTime DecayTime Rep;;ictri]ons application of a simulated ringiljg signgI.This consists Qf
Type ) (Voltage (Current Polarity a 40_V rms through 150V rms r|nger_S|gna| at frequencies
[ Waveform) Waveform) ranging from 15.3 Hz to 68 Hz superimposed on a
MetallicA | +800 | 10x560 s 10x560 ps 56.5V dc for a class “B" ringer. During this test, the
Longitudinal | .00 1 10 160 us | 200 | 10x160 us 1 total DC current may not exceed 3 mA. In addition, the
Met?llic B | £1000 | 9x720 s 25 5x320 ps 1 minimum DC resistance measured between Ti.p and Ring
Longitudinal must be greater than 1600Q), while the DC resistance
B +1500 | 9x720ps | 375 | 5x320 s 1 measured between the Tip and Ring conductors and

Ground must be greater than 100 kQ. The REN values for
the simulated ringing test are determined by dividing the
maximum DC current flowing between Tip and Ring by 0.6
mA, and by dividing 8000 Q by the minimum impedance
value measured.

© 2017 Littelfuse, Inc.
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Regulatory Requirements (continued)

TIA-968-A applies to all terminal equipment connected to
the Public Switched Telephone Network (PSTN) in the USA,
and holds the “rule of law" by congressional order.

The purpose of TIA-968-B is to provide a set of uniform
standards to protect the telephone network from any
damage or interference caused by the connection of
terminal equipment. This standard includes environmental
simulations such as vibration tests, temperature and
humidity cycling, drop tests and tests for hazardous
voltages and currents, as well as tests for signal power
levels, line balance, on-hook impedance, and billing
protection. All these standards must be met before and
after the environmental tests are applied.

Overvoltage Test

TIA-968-B compliant equipment must undergo an
overvoltage test that includes a Type A and Type B Metallic
Voltage Surge and a Type A and Type B Longitudinal
Voltage Surge. These surges are part of the environmental
simulation, and although a provision does allow the EUT to
reach an open circuit failure mode during the Type A tests,
failures must:

1. Arise from an intentional design that will cause the phone
to be either disconnected from the public network or
repaired rapidly

2. Be designed so that it is substantially apparent to the
end user that the terminal equipment is not operable [A
common example of an acceptable failure would be an
open circuit due to an open connection on either Tip or
Ring.]

For Type B surges, equipment protection circuitry is not

allowed to fail. The EUT must be designed to withstand Type

B surges and continue to function in all operational states.

Metallic Voltage Surge

The Type A and Type B Metallic Voltage Surges are applied
in both the positive and negative polarity across Tip and
Ring during all operational states (on-hook, off-hook,
ringing, and so on). The Type A metallic surge can be as
high as 880V, 115A peak surge while the Type B metallic
surge can be as high as 1100V, 275 A peak surge, as
presented in Table 3.29.

The repetition rate contained in TIA-968-B is + 1 for each
surge event. However, the companion test document
TSB-31-D (Rationale and Measurement Guidelines for U.S.
Network Protection )cites TIA-571-B (Electrical, Thermal,
Mechanical Environmental Performance Requirements),
which requires + 4 surges for each Type A surge event and
+ 8 surges for each Type B surge event. It also requires
incremental testing from 100V to the maximum output
level in 100V increments for Type A surges. Therefore,
engineering consideration should be made for surge
repetition rates greater than those specifically stated in
TIA-968-B.

© 2017 Littelfuse, Inc.
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Table 3.29 TIA-968-B Voltage Surge

Peak . Peak .
STU rgee Voltage thsizlzecsay current thsit;ﬁlgecsay
yp volts H amps H

Metallic A | 800-880 | 6-10/560-860 | 100 - 115 | 5-10/560-760 | =1

LO”Q'X‘d'”a' 1500 - 1650| 6-10 /160-260 | 200 - 230 | 5-10/160-210 | 1

Metallic B | 1000 - 1100 | 9+2.7/720+144 | 25 - 275 |5+1.5/320+64, +1
Longitudinal
B

1500 - 1650 9+2.7/720+144 (375 — 41.3|5+1.5/320+64( =+1

Notes:

e ForType A surges, the EUT may pass either “operationally” or “non-operationally.”

e ForType B surges, the EUT must pass “operationally.”

* The peak current for the Type A longitudinal surge is the total available current from the
surge generator.

e The peak current for the Type B longitudinal surge is the current supplied to each conductor.

Longitudinal Voltage Surge

The Type A and Type B Longitudinal Voltage Surges are
applied in both positive and negative polarity during all
operational states. “The Type A longitudinal surge can be as
high as 1650V, 230A peak surge while the Type B longitudinal
surge can be as high as 1650V, 41.3 A peak surge, as
presented in Table 3.29. This longitudinal surge is applied to
the EUT with tip and ring connected together and surged
with respect to ground.

The repetition rate contained in TIA-968-B is + 1 for each
surge event. However, the companion test document
TSB-31-D (Rationale and Measurement Guidelines for U.S.
Network Protection )cites TIA-571-B (Electrical, Thermal,
Mechanical Environmental Performance Requirements),
which requires = 4 surges for each Type A surge event and
+ 8 surges for each Type B surge event. It also requires
incremental testing from 100 V to the maximum output
level in 100V increments for Type A surges. Therefore,
engineering consideration should be made for surge
repetition rates greater than those specifically stated in TIA-
968-B.

Note : Type B surge requirements guarantee only a minimum
level of surge protection. For long term reliability of
terminal equipment, consideration should be given to
complying with Type A surges operationally.
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Regulatory Requirements (continued)

On-hook Impedance Limitations

Another important aspect of TIA-968-B is on-hook
impedance, which is affected by transient protection.
On-hook impedance is analogous to the leakage current
between tip to ring, tip to ground, and ring to ground
during various on-hook conditions. “On-hook Impedance
Measurements” (next paragraph) outlines criteria for
on-hook impedance and is listed as part of the Ringer
Equivalent Number (REN). The REN is the largest of the
unitless quotients not greater than five; the rating is
specified as the actual quotient followed by the letter of the
ringer classification (for example, 2B).

On-hook Impedance Measurements

On-hook impedance measurements are made between
tip to ring, tip to ground, and ring to ground. For all DC
voltages up to and including 100V, the DC resistance
measured must be greater than 5 MQ. For all DC voltages
between 100V and 200V, the DC resistance must be
greater than 30 kQ. The REN values are then determined
by dividing 25 MQ by the minimum measured resistance
up to 100V and by dividing 150 kQ by the minimum
measured resistance between 100V and 200V.

On-hook impedance is also measured during the
application of a simulated ringing signal. This consists of
a 40V rms through 150V rms ringer signal at frequencies
ranging from 15.3 Hz to 68 Hz superimposed on a

56.5V dc for a class “B” ringer. During this test, the
total DC current may not exceed 3 mA. In addition, the
minimum DC resistance measured between tip to ring
must be greater than 1600Q), while the DC resistance
measured between the Tip and Ring conductors and
Ground must be greater than 100 kQ. The REN values for
the simulated ringing test are determined by dividing the
maximum DC current flowing between tip to ring by 0.6
mA, and by dividing 8000 Q by the minimum impedance
value measured.

IEC 61000-4-2, 4-4 and 4-5 Summary

Part 1: Introduction, definitions, & terminology

Part 2: Description & classification of the environment
Part 3: Emission & immunity limits

Part 4: Testing & measurement techniques

Part 5: Installation & mitigation guidelines

A summary of Part 4 from |IEC 61000-4-2, 61000-4-4, &
61000-4-5 follows.

SIDACtor® Protection Thyristors

IEC 61000-4-2 Testing and measurement techniques -

Electrostatic Discharge (ESD) Immunity test

This standard defines test procedures to evaluate
equipment ESD resistibility performance.

Figure 3.8 ESD generator schematic

50-100 MQ

AN—TA—" —o

dcHV [+ —— 150 pF
supply \_—

Table 3.30 Test Levels

Contact discharge Air discharge
Level
Voltage
1 2 kV 2 kV
2 4 kV 4 kV
3 6 kV 8 kV
4 8 kV 15 kV
X Special Special

“x" is an open level, to be specified in dedicated equipment specification

Table 3.31 Test waveform values

Level | Voltage Initial current | Rise | Currentat | Current
9 peak value time 30 nS at 60 nS
1 75A 4A 2A

2 kV
2 4 kV 15 A 8A 4A
0.7t0 1
3 6 kV 22.5A 12A 6A
4 8 kV 30A 16A 8A

Table 3.32 Guidelines for test level selection

Relaju\{e Anti-static | Synthetic Maximum
Humidity . .
material material voltage

as low as

1 35% * 2 kV

2 10% * 4 kV

8 50% * 8 kV

4 10% * 15 kV

The test level chosen for a particular application should consider its installation and
environmental conditions.

© 2017 Littelfuse, Inc.
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Regulatory Requirements (continued)

IEC 61000-4-4 Testing and measurement techniques — Electrical fast transient (EFT) Immunity test

This standard defines test procedures to evaluate equipment EFT resistibility performance.

Table 3.33 Test Levels Figure 3.9 EFT generator schematic

Repetition rate kHz | Power Ports kV | 1/0 ports kV o
Rc(charging resistor) (impedanc '\:ln tchin )10 nF
1 0.5 0.25 / pedance matching | 500
2 ! 0.5 l\/ | '—O coaxial
3 5 or 100 2 1 Y i output
4 4 2 supply -1 ¢ 2 Rs (impulse duration shaping resistor)
X Special Special

Table 3.34 Test waveform values -

Set V. ..

250V 250V 240V 125V
500V 500V 480V 250V
1kV 1kV 950V 500V |5 kHz or 100 kHz
2 kV 2 kV 1.9 kV 1kV
4 kv 4 kV 3.8 kV 2 kV

Burst duration 15 mS + 20% at 5 kHz, 0.75 mS + 20% at 100 kHz, burst period 300 mS +
20%; 5 nS + 30% rise time, 50 nS + 30% decay to half value time

Table 3.35 Guidelines for test level selection

Shielded power cables, suppression of
] Well- all EFT in power supply & control circuits,
protected proper separation of application from
other environments
Adequately- Physical separatlon of u_nshlelded power
2 cables, partial suppression of EFT in
protected A
power supply & control circuits
Poor separation between power supply,
. control, signal & communication cables,
3 Industrial . .
no suppression of EFT in power supply &
control circuits
No separation between power supply,
Severe control, signal & communication cables,
4 . . . .
industrial no suppression of EFT in power supply &
control circuits
. Special situation that remain to be
5 Special
analyzed

© 2017 Littelfuse, Inc.
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Regulatory Requirements (continued)

IEC 61000-4-5 Testing and measurement techniques — Surge immunity (lightning surge effects) test

This standard defines test procedures to evaluate

equipment resistibility to uni-directional surges resulting
from electrical switching and nearby lightning strikes.

The switching transients are associated with power system
switching disgturbances, and various system ?aults.TKe DEEE T

lightning transients are associated with direct lightning Class 0 | Well-protected environment

strokes into the common ground of applications, indirect

lightning strokes such as cloud to cloud, and nearby Class 1 Partially protected environment
lightning strikes. Class 2 Well separated cables
Two different coupling methods are discussed in this Class 3 | Cables run in parallel
document: Class 4 Multi-wire cables for both electronic & electrical

1 it i circuits

capacitive couplin . —
P .p g Class 5 Connection to telecommunications cables and

2) arrestor coupling overhead power lines (low density populated areas)

Capacitive coupling is the preferred method for unbalanced Class x Special testing as defined in product specification

I/O circuits while arrestor coupling is the preferred
coupling method for unshielded balanced circuits (such as
telecommunication).

Figure 3.10 — 1.2/50-8/20 CWG simplified schematic Figure 3.11 — 10/700-5/320 CCITT simplified schematic

L, Re 150 250

(rise time shaping inductor) (charaing resistor)
R (charging resistor) “mpedanlje'“r'nmhing) o /\/
HV —— 20uF 500 —— .2uF
impulse duration impulse duration
pply shaping resistor) shaping resistor)
e} ‘o)
Table 3.37 - Test requirements

Test Levels

Unsymmetrical Data Bus | AC Power Supply AC Power Supply

DC Power supply interface (long Sx;::g:?;g:al (short connected to NOT

Class | Surge definition distance bus) distance) \ETLES connected to Mains

Differential| C°™™°" | pifferential| C0Mmmon | Common | Common oy oo | COmMMON | e ontial | COmmon
mode mode mode mode mode mode
Zs=120 | zs=420 | zs=a20 | zs=4a00* | zs=220 Zs=120 Zs=120

Voltage/current
0 N/A

Waveforms ps

500 V/ 500V/ 500 V/
: Voltage/current N/A 11.90A 12 BA N/A 11 90A N/A
1.2/50- 10/700- 1.2/50 -
Waveforms ps N/A 8/20 5/320 N/A 8/20 N/A
500 V/ 1kV/ 1kV/ 500V/ 500A/ 1kV/

, | votragefeurrent N/A 11.90A | 23.80A 25A 11.90A | 250A | 83.33A N/A

Waveforms pis N/A 1.2/50-8/20 1g//37§g‘ 1.2/50-8/20 N/A

1kV/ 2kV/ 1kV/ 2kV/ 2kV/ 2kV/ 1kV/ 2kV/ 1kV/ 2kV/
. Voltage/current | 5oon | 166.67A | 23.8A | 476A 50A 476A | 500A | 166.67A | 500A | 166.67A
10/700-
Waveforms ps 1.2/50-8/20 5/320 1.2/50-8/20
Voltage/current 2kv/ 4kV/ 2kV/ 4kV/ 2kV/ 4kV/ 2kV/ 4kV/ 2kV/ 4kV/
4/5 9 TkA 333.33V 476A 95.24A 50A 95.24A TkA 333.33V TKA 333.33V
10/700-

Waveforms ps 1.2/50-8/20 5/320 1.2/50-8/20

\oltage/current ) o _ o
X Per special conditions in the product specification

Waveforms ps

*Simultaneous surge is applied, so effective Zs = 40 Q
© 2017 Littelfuse, Inc.
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Regulatory Requirements (continued)

Mainland China Standard - YD/T 950-1998

w4 Littelfuse
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Test Methods

YD/T 950-1998 establishes the technical requirements
and test methods for protection against overvoltages and
overcurrents on telecommunication switching equipment
for Mainland China.

This Standard is based on the ITU-T Recommendation K.20
"Resistibility of Telecommunication Equipment Installed

in a Telecommunications Center for Overvoltages and
Overcurrents” (1996 version).

It was approved by the Ministry of Information Industry of

the People’s Republic of China on August 7, 1998 and has
been in effect since September 1, 1998.

Technical Requirements

© 0N ok WwN =

The following major transmission parameters and interface
feature parameters of the equipment should comply with
requirements contained in GF 002-9002 or YD 344:

e Transmission loss

e Loss frequency distortion

e Gains changing with input level
e Cross talk

e Scratching noise

e Return loss

e Unbalanced earth impedance

After the following tests are conducted, the equipment
should provide normal communications functions and
comply with these requirements.

Without primary protection:

1. When the lightning waveform is 10/700 ps and the peak
voltage is 1 kV

2. When the induction voltage of the power line is
600V rms and the duration is 0.2 s

With primary protection:

1. When the lightning waveform is 10/700 ps and the peak
voltage is 4 kV

2. When the induction voltage of the power line is
600V rms and the durationis 1 s

Without primary protection, the equipment should be
fireproof when it is in contact with power lines with a
voltage of 220V rms for a duration of 15 minutes and
should provide normal communications functions after the
test.

After the equipment is tested for contact discharge at an
electrostatic voltage of 6 kV or for air discharge at 8 kV, it
should provide normal communications functions.

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17

All tests should be conducted in the following standard
atmospheric conditions:

e Temperature: 15 °C ~ 35 °C
¢ Relative humidity: 45% ~ 75%
e Air pressure: 86 ~ 106 kP

Test procedure sequence is as follows:

Normal equipment operation
Characteristics and parameters
Simulation of lightning strike
Check of functions
Power line induction
Check of functions
Check of functions
ESD
Check of functions

. Power line contact

11. Characteristics and parameters

(@]

Power Line Induction
Without primary protection:

600V, 1 A, 0.2 s applied between Tip and Ring to
Ground five times

With primary protection:

600V, 1 A, 1 s applied between Tip and Ring to Ground
five times

Time between successive events shall be one minute.
Characteristics and parameters shall be tested within 30
minutes after the completion of these events.

Power Line Contact
Without primary protection:

220V rms @ 0.367 A, 1.1 A, 22 A for 15 minutes applied
between Tip and Ring to Ground one time each

With primary protection:

220V rms 0.367 A for 15 minutes applied between
Tip and Ring to Ground five times

ESD (electrostatic discharge)

+b repetitions direct contact with one-second duration
between successive discharges

+5 repetitions indirect contact (0.1 m distance) with one-
second duration between successive discharges

For additional information, please refer to Table 3.40 and
3.41 on the following page.
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Regulatory Requirements (continued)

Table 3.40 — Simulation of Lightning Strike

Peak Peak Number of Pr|mary
TeStIngTermlnals Hevem VOItage

Tip to Ring Grounded 10x700 / 5x310 1kV 25 A

Ring toTip Grounded 10x700 / 5x310 1kV 25A +5 No
Tip and Ring to Ground 10x700 / 5x310 1kV 25 A +5 No
Tip to Ring Grounded 10x700 / 5x310 4 kV 100 A +5 Yes
Ring toTip Grounded 10x700 / 5x310 4 kV 100 A EED Yes
Tip and Ring to Ground 10x700 / 5x310 4kV 100 A +5 Yes
Tip and Ring to Ground * 10x700 / 5x310 1kV 25 A 5 No

* Simultaneous surge for 50% of the ports

Table 3.41 - Waveform Parameters

Peak of Initiation of the | Time of Rising During Discharge

Discharge Currents Switch On / Off Gl 2 A s | (Ui D

Indicated

Voltage | I, I3

P

6 kV 225A £ 10% 0.7-1 ns 12 A £ 30% 6A+30%

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
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Regulatory Requirements (continued)

Mainland China Standard - YD/T 993-1998

YD/T 993-1998 establishes the technical requirements and
test methods for lightning protection of telecommunication
terminal equipment for Mainland China.

This Chinese Standard parallels the ITU-T K.21 “Resistibility
of Subscriber’s Terminal to Overvoltages and Overcurrents”
(1996) document very closely. This standard is the technical
basis for simulated lightning induced event testing
requirements for Telecommunication Terminal Equipment
such as modems, fax machines, telephone sets, and so on.

Normal operation of EUT is not required during the
lightning surge simulation test. However, all functions

of the EUT should meet the requirements of relevant
standards after the completion of these tests. All lightning
surge simulation tests should be conducted at:

e Temperature: 15 °C - 35 °C

¢ Relative humidity: +5% — +75%

e Air pressure: 86 — +56 kPa

Once the lightning surge simulation testing is completed,

an electric isolation test is conducted. The power is
removed from the unit for this test.

Measure the insulation with 500V dc voltage after the
completion of the insulation test. The resistance should be
no less than 2 MQ.

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Table 3.42 Surge Simulations - Tip & Ring Connections

Voltage Test
. . " and Current | Voltage/
Lightning Surge Test Conditions Waveform Current *
us (KV/A)
Single | 10x700/5x310 | 1.5/375
Metallic Test Tip and
Without . .
i Single Tip 10x700/5x310 | 1/25
Protection| Longitudinal and Ring Pair| 10x700 / 5x310 1/25
Test AllTip and | 10x700/6x310 |  1/25
Ring Pair | 10x700/5x310 |  1/25
; : 10x700 / 5x310 4/100
Metallic Test SlngleTlpl
and Ring Pair| 10x700/5x310 |  4/100
P\{Vith Single Tip | 10x700/5x310 | 4/100
rimar A .
Protecﬂgn Longitudinal [2"d Ring Pair| 10x700/6x310 |  4/100
Test AllTip and | 10x700/5x310 | 4/100
Ring Pair | 10x700/5x310 |  4/100
Table 3.43 Surge Simulations - Power Line Connections
an\éogjgre;nt Test Voltage /
Lightning Surge Test Conditions Current *
Waveform
(kV/A)
us
MetalicTost | POWer 1.2x50 / 8x20 1.5/750
Without Line | 12x50/8x20 | 1.5/750
Primary
Protection | Longitudinal | Power 1.2x50 / 8x20 1/83.3
Test Line | 1.2x50 / 8x20 1/83.3
, Power | 1.2x50 / 8x20 4/2000
. Metallic Test .
With Line | 1.2x50/8x20 4/2000
Primary
Protection | Longitudinal | Power | 1-2x50/8x20 4/333.3
Test Line | 1.2x50 / 8x20 4/333.3

* All tests are conducted +5 times with at least one minute between events.

Table 3.44 Electrical Insulation Test

Equipment Voltage / V&l Waveform Repetition
Type Current

Handheld
Non-handheld

2.5kV/62.5A
15kV/3756A

10x700 / 5x310
10x700 / 5x310 +5
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Regulatory Requirements (continued)

Mainland China Standard - YD/T 1082-2000

SIDACtor® Protection Thyristors

YD/T 1082-2000 establishes the technical specifications on
overvoltage and overcurrent protection of access network
equipment for Mainland China.

This Chinese Standard parallels the ITU-T K series. This
Standard specifies the technical requirements and test
methods for overvoltage and overcurrent protection and
the basic environmental adaptability of access network
equipment. This Standard does not deal with protection
against radiated electromagnetic fields.

The specifications as presented here are a succinct
summiary of the lightning surge, power fault, and ESD
testing required by this document.

The ports of the Network equipment are classified into
five categories:

|. Ports used to connect the twisted pairs introduced from

outside of the building, namely analog user interface,
ISDN-BRA interface, ADSL interface, and so on

II. Twisted pair ports used to interconnect the different
equipment inside the building, namely V.24 interface, V.35
interface, 2048 kbits/s interface connected to twisted
pairs, 10/100 Base-T Ethernet interface, and so on

. Coaxial cable port: 2048 kbits/s interface connected
to coaxial cables, ISDN-PRA interface, and so on

IV. AC Power interface

V. DC power interface

The sequence of testing shall follow this order:

ESD —-> EFT —> simulation of lightning strike —> power line
induction --> power line contact

ESD Testing

The environmental conditions for ESD testing shall be:
e Temperature—15 °C ~ 35 °C
e Relative humidity—30% ~ 60%
e Air pressure —86 ~ 106 kPa

The waveform of the generator should meet the
requirements of YD/T 950 as shown in table 3.45.

Establish a communications link via any port of the EUT
before the test. The communications link should be
capable of normal use without being attended to manually
after the test.

Table 3.45 Waveform Parameters

Peak of . "
N Time of Rising
Initiation .
. During Current | Current at
Indicated of the .
Vel || Bk Discharge at 20 ms 60 ns
Switch On / Off
Currents
225A+ 12A o
6 kV ‘ 30% 0.7-1 ns ‘ 30% 6 A +30%

Figure 3.12 ESD Waveform

0.11p

30 us

60 ps

EFT (Electrically Fast Transient)

Waveform of the generator should meet the requirements
of ITU-T K.34.

Table 3.46 EFT

Tested Number of Ports
Port Central Office
I 1 —

Il 1 1
il 1 1

Test Conditions

1kV, 5 kHz, > 1 min

1kV, 5kHz, > 1 min
1kV, 5 kHz, > 1 min

[\ 1 — 2 kV, 2.5 kHz, > 1 min
V — 1 2 kV, 2.5 kHz, > 1 min
\i — 1 2 kV, 2.5 kHz, > 1 min

Table 3.47 Lightning Surge Test Conditions

us
I . 3 10/700 - 5/310 4 kV
8 1.2/50 — 8/20 6 kV
Il 1 1 1.2/50 - 8/20 500V
11 1 1 1.2/50 - 8/20 500V
v — 1 1.2/50 - 8/20 10 kV, 5 kKA
V 1 1 1.2/50 - 8/20 500V

* All tests are conducted +5 times with at least one minute between events.

Table 3.48 Power Line Induction and Contact Testing

Tested Number of Ports
Port Central Office
I 3 =
[ 1 —

Test Conditions

600V, 600Q, 50 Hz, 1's

220V, 50 Hz, 1 h,
600/200/10Q)

© 2017 Littelfuse, Inc.
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Regulatory Requirements (continued)

Certification and Accreditation Administration of the

People’s Republic of China

Type testing and initial inspection of the factory and follow-

up inspection similar to UL standards shall be required in

China. The formal application shall be submitted with the

following documents:

1. Circuit diagram and/or system block

2. List of critical components and/or materials

3. Description of the difference between the different
model/type of products in the same application unit.

4. Service manual and user’s manual in Chinese

5. Nameplate and warnings in Chinese

6. Other necessary documents

Testing standards are as follows:

1. GB4943-1995 Safety of Information Technology
Equipment Including Electrical Business Equipment

2. YD/T993 Technical Requirements and Test Methods of
Lightning Resistibility for Telecommunication Terminal
Equipment

3. GB9254-1998 Information Technology Equipment—
Radio Disturbance Characteristics —-Limits and Methods
of Measurement

4. YD1103 Requirements and Measurement Methods of
Electromagnetic Compatibility for Cordless Telephone

5. YD1032 Limits and Measurement Methods of
Electromagnetic Compatibility for 900/1800 MHz Digital
Cellular Telecommunications System Part 1. Mobile
Station and Ancillary Equipment

6. YD1169.1 Requirement and Measurement Method
of Electromagnetic Compatibility for 800 MHz CDMA
Digital Cellular Telecommunications System Part 1:
Mobile Station and Ancillary Equipment

These documents require:
1. Test items for safety
2. Testing items for lightning, lightning test of telecomm-
unication interface, and lightning test of power line
3. Testing items for EMC
Note: The test items for safety shall include all appropriate
items specified in standards of GB4943-1995.

The following parameters outline testing procedures for
lightning-induced surges and power fault events:

e Surge requirements:
100 A 10x1000 waveform
10A 60Hz, 1s
5A,50Hz 30s
260V on 100 kV/s
400V on 1 kV/us
e Temperature limits: -40 to 65 °C
e |nsulation leakage requirements: 0.1 pyA @ 100V dc
e Maximum load capacitance: 200 pF
The following is actual text of the circular from the

Certification and Accreditation Administration of the
People's Republic of China (CNCA).

P Littelfuse
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Radiated emissions
Conducted emissions

GB9254

Radiated emissions
Conducted emissions
Electrostatic discharge (ESD) immunity

Radiated radio-frequency electromagnetic
field immunity

Electric fast transient / burst immunity

Immunity to conducted disturbance, induced
by radio-frequency fields

YD1103

Conducted spurious emissions
Radiated spurious emissions

Radiated emissions

Conducted emissions

Electrostatic discharge (ESD) immunity
Electric fast transient / burst immunity
Surge immunity

YD1032

Conducted spurious emissions
Radiated spurious emissions

Radiated emissions

Conducted emissions

Electrostatic discharge (ESD) immunity

Radiated radio-frequency electromagnetic
field immunity

Electric fast transient / burst immunity
Surge immunity

YD1169.1

YD1103 only applies to cordless telephone and YD1032 applies
to GSM mobile terminal while YD1169.1 only applies to CDMA
mobile terminal.

Circular Relevant to the Implementation of the

Compulsory Product Certification System

by the Certification and Accreditation Administration of the
People’s Republic of China (CNCA) December 3, 2001

The Compulsory Product Certification System (CPCS) is
jointly announced for statutory implementation by the
State General Administration for Quality Supervision and
Inspection and Quarantine of the People’s Republic of
China (AQSIQ) and the Certification and Accreditation
Administration of the People’s Republic of China (CNCA).
This new system consists of Regulations for Compulsory
Product Certification, Regulations for Compulsory Product
Certification Mark, and the First Catalogue of Products
Subject to Compulsory Certification (hereinafter referred
to as the Catalogue), and so on. The Old System, namely,
the Safety License System for Import Commodities
administered by the former State Administration for Entry-
Exit Inspection and Quarantine of the People’s Republic of
China (CIQ), and the Compulsory Supervision System for
Product Safety Certification administered by the former
China State Bureau of Quality and Technical Supervision
(CSBTS), will be replaced. The following circular is
announced concerning the transition from the Old System
to the New System.

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Regulatory Requirements (continued)

1. The time when the New System is implemented and
the Old System is annulled Regulations for Compulsory
Product Certification stipulates that the New System
be implemented on May 1, 2002 and the Old System
be annulled on May 1, 2003 so as to ensure a smooth
transition and an effective safeguard of the legitimate
rights and interests of all the parties concerned.

2. Supervision of products applicable to either the New
System or the Old System

1)  Starting from May 1, 2003, the Catalogue products
either marketed by domestic manufacturers or
imported must obtain the certificate for compulsory
product certification (hereinafter referred to as the
New Certificate) and be applied China Compulsory
Certification mark (hereinafter referred to as the New
Mark) before they are imported or marketed.

2) Starting from May 1, 2003, the sales outlets or
importers are not permitted to purchase, import
or sell the Catalogue products that do not bear
the New Certificate and the New Mark. Whereby
the Catalogue products that are purchased or
imported before April 30, 2003 and bear either the
Import Safety License and CCIB Mark or the Safety
Certificate and the Great Wall Mark (hereinafter
referred to as the Old Certificate and the Old Mark)
may still be sold under the supervision of the AQSIQ
local branches with which such products are filed.

3) Starting from May 1, 2003, if the Catalogue products
that have obtained the New Certificate and the New
Mark need continue to use the outer packing applied
with the Old Mark, they can be marketed or imported
only when the New Mark is applied along with the
Old Mark.

4)  Prior to April 30, 2003, the Catalogue products
for which the Old Certificate and the Old Mark is
compulsory can be marketed or imported by either
the Old Certificate and the Old Mark or the New
Certificate and the New Mark.

5) Starting from May 1, 2002, with regard to products
for which the Old Certificate and the Old Mark was
compulsory but being no longer covered by the
Catalogue this time, the Old Certificate and the Old
Mark will not be required when they are marketed or
imported.

3. The acceptance of the certification application

1) Starting from May 1, 2002, the certification bodies
designated by CNCA (hereinafter referred to as DCBs)
begin to accept applications for the New Certificate
and the New Mark relevant to the Catalogue products
and will no longer accept applications for the Old
Certificate and the Old Mark.

2)  Prior to April 30, 2002, the Catalogue products
for which the Old Certificate and the Old Mark
is compulsory may continue to apply for the Old
Certificate and the Old Mark.

SIDACtor® Protection Thyristors

4. Supplements

1) With regard to the Catalogue products for which
the application has already been filed but the Old
Certificate is yet to be granted, or for which the Old
Certificate has been granted, the New Certificate and
the New Mark can be granted upon further application
by the applicant and the confirmation of the product’s
qualification by the DCB.

2)  The cost incurred for the New Certificate an the New
Mark referred to in 4.1 will be borne by the applicant
based on the actual items required according to the fee
chart of the New System.

Regulations for Compulsory Product Certification

Chapter | General Provisions

Article 1

Based on relevant laws and regulations covering product
safety licensing and product quality certification so as to
improve and enhance regulatory functions in the field of
compulsory product certification as well as to effectively
safeguard national and public interests in a feasible
manner, the following regulations are announced for
statutory implementation in accordance with the functions
of the State General Administration for Quality Supervision
and Inspection and Quarantine of the People’s Republic

of China (AQSIQ) and the Certification and Accreditation
Administration of the People’s Republic of China (CNCA)
authorized by the State Council.

Article 2

The Compulsory Product Certification System (hereinafter
referred to as CPCS) is applied to products related to
human life and health, animals, plants, environmental
protection and national security.

Article 3

Authorized by the State Council, CNCA is in charge of
nation-wide certification and accreditation activities.

Article 4

With regard to CPCS, one Catalogue of Products Subject to
Compulsory Product Certification (hereinafter referred to as
the Catalogue), one set of applicable technical regulations,
national standards and conformity assessment procedures,
one obligatory mark and one structural fee chart will be
announced for statutory implementation.

Article 5

Any product covered by the Catalogue must first be
certified by a certification body designated by relevant
competent authorities (hereinafter referred to as DCB). The
subject product must obtain the certificate and be applied
the certification mark before it can be marketed, imported
or used for any commercial purposes.

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17



SIDACtor® Protection Thyristors

P Littelfuse

Expertise Applied | Answers Delivered

Regulatory Requirements (continued)

UL 497 Series of Safety Standards

Performance Tests

Key performance tests which concern overvoltage protectors
are detailed in the arrester test section. Requirements are:

The UL 497 series is a family of three safety standards that
provides requirements for protection devices used in low-

voltage circuits.
¢ Breakdown Voltage Measurement—Arresters are to

UL 497 addresses requirements for primary protectors
used in paired communications circuits.

UL 497A covers secondary protectors for use in single
or multiple pairtype communications circuits.

UL 497B addresses protectors used in data
communication and fire alarm circuits.

UL 497C addresses protectors for coaxial circuits.

UL 497D addresses protectors located on the
equipment side of a primary protector, also known

as the protected side of the circuit (typically current
activated devices such as TBUs.)

be tested in the protector blocks or panels in which they
are intended to be employed. Arresters are required to
break down within £25% of the manufacturer’s specified
breakdown rating. In no case shall the breakdown voltage
exceed 750V peak when subjected to the strike voltage
test. (Figure 3.13) At no time during this test will the supply
voltage be increased at a rate greater than 2000 V/us.
Impulse Spark-over Voltage Measurement—The arrester
must break down at less than 1000V peak when subjected
10 a single impulse potential. Arresters are to be tested in
each polarity with a rate of voltage rise of 100 V/us, +10%.

Abnormal Operation—Single pair fuseless arresters must

be able to simultaneously carry 30 A rms at

480V rms for 15 minutes without becoming a fire hazard.

A fire hazard is determined by mounting the arrester on

a vertical soft wood surface and covering the unit with
cheesecloth. Any charring or burning of the cheesecloth
results in test failure. During this test, although the arresters
may short, they must not have an impulse spark-overvoltage
or DC breakdown voltage greater than 1500V peak.

¢ Discharge Test—Protectors must comply with the
strike voltage requirements after being subjected to five
successive discharges from a 2 pF capacitor charged to 1000
V dc. (Figure 3.14).

* Repeated Discharge Test—The arrester must continue
to break down at or below its maximum rated breakdown
voltage after being subjected to 500 discharges from a
0.001 pF capacitor charged to a potential of 10,000V dc. The
interval between pulses is five seconds. Arresters are to be
tested in each polarity, and it is acceptable for the protector

to short circuit following the discharge testing. (Figure 3.14)
e Components e Spacing

e Protection Against Corrosion Figure 3.13 UL 497 Breakdown Voltage Measurement

e Field-wiring Connections R1 R2
50,000Q 25W 10Q 5W

| 9%

- Test
Variable DC Supply -
0-1000V Specimen

The focus of UL 497 is to ensure that paired
communication circuit protectors do not become a fire

or safety hazard. The requirements in UL 497 cover any
protector that is designed for paired communications
circuits and is employed in accordance with Article 800

of the National Electric Code. The protectors covered in

UL 497 include solid state primary and station protectors.
These circuit protectors are intended to protect equipment,
wiring, and service personnel against the effects of
excessive voltage potential and currents in the telephone
lines caused by lightning, power fault, power induction, and
rises in Ground potential.

UL 497 Construction and Performance Requirements

The “Construction” section covers the following
requirements:

e General e Enclosures

The “Performance” section covers the following
requirements:

e General e |ine Fuse Test

e Instrument Fuse Test @ Arrester Test

® Polymeric Material Test ® Rubber Materials Test

e Jarring Test e \Water Spray Test

e Drop Test e Cover Replacement Test

Figure 3.14 UL 497 Discharge Test

e Strain BehefTest e Marking Dc"g[jg';'ﬁ % 57\‘/}9 Spot 1(%

e Corrosion Test, Outdoor Use Protector 0-12000V ‘tch\v  Switch BW

e Replacement Arresters Installation Test oT—W—i0

e Appliqué Assemblies Installation Test

¢ Dielectric Voltage-withstand Test °

e Manufacturing and Production Tests *Or Voltage Capability Necessary to Test

Develop 10,000V Across Capacitor Specimen
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Regulatory Requirements (continued)

UL 497A addresses secondary protectors for use in single of UL 497A is to help reduce the risk of fire, electric shock,
or multiple pairtype communication circuits intended to or injury resulting from the deployment and use of these
be installed in accordance with Article 800 of the National protectors. UL 497A requirements do not cover telephone
Electric Code (NEC) and to have an operating voltage of equipment or key systems.

less than 150 V rms with respect to Ground. The purpose

UL 497A Construction, Risk of Injury, and Performance

Performance Tests

Requirements

The “Construction” section covers the following
requirements:

e General

e Product Assembly

e Enclosures

¢ Internal Material

e Accessibility and Electric Shock
e Protection Against Corrosion

e Cords

e Current-carrying Parts

e Internal Wiring

¢ Interconnecting Cords and Cables
¢ Insulating Material

e Printed Wiring

e Spacing

The “Risk of Injury” section covers the following
requirements:

e Modular Jacks

e Sharp Edges

e Stability

e Protection of Service Personnel

The “Performance” section covers the following
requirements:

e General

¢ |mpulse Voltage Measurement

e Qvervoltage Test

e Endurance Conditioning

e Component Temperature Test

e DropTest

e Crush Test

e |eakage Current Test

e Dielectric Voltage-withstand Test

e RainTest

¢ Maximum Moment Measurement Test
e \Weathero-meter and Micro Tensile Strength Test
e Thermal Aging and Flame Test

e Electric Shock Current Test

e Manufacturing and Production Line Test
e Marking, Installation, and Instructions

The following key performance tests relate to overvoltage
protection of the secondary protectors:

1. Impulse Voltage Measurement Test—Secondary
protectors must break down within +25% of the
manufacturer’s breakdown rating when tested in each
polarity with a rate of voltage rise of 100 V/us, +10%.
Note that the manufacturer may assign separate
breakdown voltage ratings for the Breakdown Voltage
Measurement Test. This requirement only applies to
secondary protectors that connect between Tip and
Ring of the telephone loop.

2. Breakdown Voltage Measurement Test—Secondary
protectors must break down within £25% of the
manufacturer’s breakdown rating when tested in each
polarity with a rate of voltage rise no greater than
2000 V/s. The secondary protector is to be mounted
in accordance with the manufacturer’s installation
instructions and then subjected to the test circuit
shown in Figure 3.15. This requirement applies only to
secondary protectors connected between Tip and Ring
or Tip/Ring and Ground of the telephone loop.

3. Overvoltage Test—Secondary protectors must limit
current and extinguish or open the telephone loop
without loss of its overvoltage protector, indication
of fire risk, or electric shock. Upon completion of this
test, samples must comply with the Dielectric Voltage-
withstand Test.

The overvoltage test is used to determine the effects on
secondary protectors and is shown in Table 3.48. Test
connections are shown in Figure 3.16.

© 2017 Littelfuse, Inc.
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Regulatory Requirements (continued)

Test Compliance

Compliance with the overvoltage test is determined by meeting the following criteria:

e (Cheesecloth indicator may not be either charred or ignited

e \Wiring simulator (1.6 AType MDQ fuse or 26 AWG line
cord) may not be interrupted

e Protector meets the applicable dielectric voltage
withstand requirements after the completion of the
overvoltage tests

Table 3.48 UL 497A Overvoltage Test

= 5
L1

600 15s (Note 1, Figure 4.11)
L2 600 7 b5s (Note 1, Figure 4.11)
L3 600 2.2,1,05, 0.25 30 min at each current level (Note 2, Figure 4.11)
200V rms or just below 2.2 A or just below the
L4 the breakdown voltage of the |interrupt value of the current 30 min (Note 2, Figure 4.11)
overvoltage protection device interrupting device
L5 240 24 30 min (Note 1, Figure 4.11)

Notes:
1. Apply Tests L1, L2, and L5 between Tip and Ground or Ring and Ground.
2. Apply Tests L3 and L4 simultaneously from both Tip and Ring to Ground.

Figure 3.15 UL 497A Breakdown Voltage Figure 3.16 UL 497A Overvoltage Test
Measurement Test
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Regulatory Requirements (continued)

UL 497B provides requirements for protectors used in
communication and fire alarm circuits. This standard does
not cover devices for primary protection or protection
devices used on telephone lines. SIDACtor® devices are
components recognized in accordance with UL 497B under
UL file number E133083.

Construction and Performance Requirements

The "Construction” section covers the following
requirements:

e General

e Corrosion Protection

e Field-wiring Connections
e Components

e Spacing

e Fuses

The “Performance” section covers the following
requirements:

e General

e Strike Voltage Breakdown
e Endurance Conditioning
e Temperature Test

e Dielectric Voltage-withstand Test
e Vibration Conditioning

e Jarring Test

e Discharge Test

e Repeated Discharge Test
¢ Polymeric Materials Test
¢ High Temperature Test

e Marking

Figure 3.17 UL 497B Strike Voltage Breakdown Test

R1 R2
50,000 256W 10Q 5W
o VWA * VW
:%:C1 ! |
. . I LQ.
Variable DC Supply Spgfi?—;en

0-1000V
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Performance Requirements Specific to
SIDACtor® Devices

1. Strike Voltage Breakdown Test—Protectors are
required to break down within the manufacturer’s
specified breakdown range or within 10% of a nominal
single breakdown voltage rating. (Figure 3.17)

2. Endurance Conditioning—Protectors are subjected to
50 impulse cycles. Each cycle is a 1000V peak, 10 A,
10x1000 ps pulse. Pulses are applied in one polarity at
10-second intervals and then repeated in the opposite
polarity.

3. Variable Ambient Conditioning—Protectors must
comply with the strike voltage requirements after being
subjected to an ambient temperature of 0 °C for four
hours and again after being subjected to an ambient
temperature of 49 °C for an additional four hours.

4. Discharge Test—Protectors must comply with strike
voltage requirements after being subjected to five
successive discharges from a 2 pF capacitor charged to
1000V dc. (Figure 3.18)

5. Repeated Discharge Test—Protectors must not break
down at a voltage higher than the manufacturer’s
maximum rated breakdown voltage nor lower than
rated stand-off voltage after being subjected to 500
discharges from a 0.001 pF capacitor charged to 10,000
V dc. The discharges are applied in five-second intervals
between one side of the protector and Ground. Upon
completion of the discharge tests, protectors are once
again required to meet the strike voltage requirement.
(Figure 3.18)

Note : The epoxy used to construct a SIDACtor® device
body meets UL 94V-0 requirements for flammability.

Figure 3.18 UL 497B Discharge Test
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Regulatory Requirements (continued)

UL 497C requirements cover protectors for use on coaxial
cable circuits. This standard covers construction and
performance requirements.

UL 497C Construction and Performance Requirements

The “Construction” section covers the following
requirements:

e General

e Corrosion Protection

e Field-wiring Connections
e Components

e Spacing

e Enclosures

The “Performance” section covers the following
requirements:

e General

e |2t Limiting

e Abnormal Sustained Current

e Component Temperature Test

e Breakdown Voltage Measurement

e |mpulse Spark-over Voltage Measurement
e Limited Short-circuit Test

e High Current Ground Path Test

e Cable Shield Fuse Test

e Endurance Conditioning Test

¢ Induced Low Current Test

e Distortion Test

e Flame Test

e |mpact Test (Polymeric Enclosures)

e Jarring Test

e \Water Spray Test

e |eakage Current Test

e Dielectric Voltage-withstand Test

e Ultraviolet Light and Water Exposure
e Tensile Strength and Elongation Tests
e Air Oven Aging

e (Ozone Exposure
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Performance Requirements Specific to

SIDACtor®Devices

1. Strike Voltage Breakdown Test—Protectors
are required to break down within +25% of the
manufacturer’s specified breakdown range but no higher
than 750V at < 2 kV/s rise time.

2. Endurance Conditioning—Protectors are subjected to
500 impulse cycles. Each cycle is a 1000V peak, 10 A,
10x1000 ps pulse. Pulses are applied in one polarity at
10-second intervals and then repeated in the opposite
polarity. Then, 100 cycles of 1000V peak, 100 A,
10x1000 ps pulse are applied to three new protectors.
Finally, two cycles of 1000V peak, 5000 A, 8x20 us
pulse are applied to three new protectors, with a rest
period of one minute between surges.

3. Variable Ambient Conditioning—Protectors must
comply with the strike voltage requirements after being
subjected to an ambient temperature of 25 °C for four
hours and again after being subjected to an ambient
temperature of 90 °C for an additional four hours.

4. Discharge Test—Protectors must comply with strike
voltage requirements after being subjected to a
discharge of 1000V, 100 = 10 V/us, 10 A impulse.
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Regulatory Requirements (continued)

UL 497D

UL 497D covers secondary protector components for
communications circuits located on the equipment side of
a primary protector, also known as the protected side of
the circuit. With a few exceptions, these devices shall also
comply with all the requirements of UL 497A.

These components provide voltage and/or current

surge protection after the primary protector but “these
components do not normally provide protection for the
voltage suppression device needed in the circuit to limit
the voltage to less than the component ratings.” It will
limit current to the capacity of the protected wiring,
however; they do not provide protection against excessive
currents that may flow during the operation of the primary
protection device. Thus, additional overcurrent protection
prior to the voltage suppression device may be required.

The overvoltage test of UL 497A, Section 27, are to be
performed using a reduced test voltage based on the
voltage ratings of the component being tested. These tests
are:

a) Test L1- @ \oltage rating of device, 40A, 1.5 S.
b) Test L2 - @ \/oltage rating of device, 7A, 5 S.

c) Test L3 - @ \oltage rating of device, 2.2A, 30 M (and
1.0A, 0.5A, & 0.25A)

d) Test L4 - 200V, 2.2A, 30 M or, when the equipment
contains voltage-limiting devices operating between
200 and 600 volts AC, and the secondary protector
employs other components that can be affected by
the fault; at a voltage value just below the breakdown
point of the overvoltage device is to be used. When
the secondary protector contains current interrupting
devices operating below 2.2 amperes, a current value
just below the interrupting point of such device is
to be used. This test is conducted for a minimum
of thirty minutes. The test may be ended when
during the trial it can be verified that the sample
has mechanically disconnected the test current as
described for Test L3.

SIDACtor® Protection Thyristors

Compliance with this test is based on the following
conditions being met:

a) There shall be no ignition or charring of the cheesecloth
indicator.

b) Based on the wiring simulator that is used:

1) The fuse or device used as the wiring simulator
(MDQ 1-6/10) shall not interrupt the current during
the test or

2) When a No. 26 AWG (0.13 mm2) solid copper wire
is used as the wiring simulator, it shall not fuse
open and shall not cause ignition or charring of the
cheesecloth indicator.

c) The secondary protector shall comply with the
Dielectric Voltage-Withstand Test:

1) one minute, without breakdown, the application of
40-70 Hz AC, between live parts and the enclosure;
live parts and exposed dead-metal parts; and live
parts of circuits operating at different potentials or
frequencies. The test potential shall be:

a) For a unit rated 30 volts AC rms (42.2 volts AC
peak) or less — 500 volts

b) For a unit rated between 31 and 150 volts AC
rms — 1000 volts
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Regulatory Requirements (continued)

UL 60950-1 2nd Edition

UL 60950-1 15t edition replaced UL 60950 effective July
1,2006. UL 60950-1 2" edition will effectively replace

UL 60950-1 1¢t edition December 1, 2010. This 2" Edition
version made several changes but the most important ones
to consider for telcom related applications are:

1) the reduced minimum clearances and creepage distances

2) pollution degree 2 and 3 clearance dimensions were
modified so they now agree with the IEC 60664-1 Table G.2
values and

3) ringing signals test procedure for FCC Part 68 were corrected

The UL 60950-1 1%t edition has an effective date of July 1,
2006, meaning that new products submitted after that date
will be evaluated using the 1%t edition version. However,
products submitted after December 1, 2010 will be
evaluated using the 2" edition version. Therefore, between
July 2006 and December 2010, the equipment may be
tested to either 15t or 2" edition. Products certified by UL to
requirements prior to these effective dates may continue to
be certified without further reinvestigation unless otherwise
indicated specifically by UL.

The Technical Harmonization Committee (THC) 62368 is
considering the development of a new U.S./Canadian bi-
national standard based on a new |IEC Standard (February
2010 expected completion date). The IEC is developing a
new hazard-based standard for Audio/Video, Information
Technology and Communication Technology Equipment,
which will eventually replace the existing Telcom Standard
(IEC 60950-1) and the Audio/Video Standard (IEC 60065).

This safety standard is intended to prevent injury or harm
due to electrical shock, energy hazards, fire, heat hazards,
mechanical hazards, radiation hazards, and chemical hazards.

After the divestiture of the AT&T/Bell system, the National
Electric Code (NEC) implemented Article 800-4, which
mandates that "“all equipment intended for connection to
the public telephone network be listed for that purpose”

in order to ensure electrical safety. A manufacturer

can meet this requirement by listing their product with
Underwriters Laboratories under UL 60950-1 (based on

IEC 60950-1,). The NEC requires all telecommmunication
wiring that enters a building to pass through a primary
protector, which is designed to limit AC transients in excess
of 600V rms. These transients are due to the fact that
telephone lines run in close proximity to AC power lines.
Most telecommunication equipment uses a secondary
overvoltage protector such as the SIDACtor® device. The
secondary devices typically limit transients in excess of 350
V rms. Therefore, a potentially dangerous condition exists
because of the voltage threshold difference of the primary
protector and the secondary protector. To minimize this
danger, compliance with UL 60950-1 is required. UL 60950-
1 covers equipment with a rated voltage (primary power
voltage) not exceeding 600V and equipment designed to be
installed in accordance with the NEC NFPA 70. This standard
does not apply to airconditioning equipment, fire detection
equipment, power supply systems, or transformers.
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It defines three classes of equipment:
¢ Class 1—protection achieved by basic insulation
e Class 2—protection achieved by double or reinforced
insulation
e Class 3—protection relying upon supply from SELV
circuits (voltages up to 40V peak or 60V dc)

UL 60950-1 also defines five categories of insulation:
e Functional
¢ Basic
® Supplementary
¢ Reinforced
e Double

UL 60950-1 Terminology

The following definitions assist in understanding UL 60950-1:

Creepage distance is the shortest distance between
two conductors, measured along the surface of the
insulation. DC voltages are included in determining the
working voltage for creepage distances. (The peak value
of any superimposed ripple or short disturbances, such
as cadenced ringing signals, shall be ignored.) Clearance
distance is the shortest distance between two conductive
parts or between a conductive part and the outer surface
of the enclosure measured through air. DC voltages and
the peak value of any superimposed ripple are included in
determining the working voltage for clearance distances.
Creepage and clearance distances are subject to the
pollution degree of the equipment:

e Pollution degree 1—components and assemblies sealed
to prevent ingress of dust and moisture

e Pollution degree 2—generally applicable to equipment
covered by UL 60950-1

e Pollution degree 3—equipment subject to conductive
pollution or to dry non-conductive pollution, which could
become conductive due to expected condensation

UL 60950-1 defines a secondary circuit as a circuit with no
direct connection to a primary circuit and defines a primary
circuit as a circuit directly connected to the ac mains supply.

SELYV (Secondary Electrical Low Voltage) Secondary circuit
whose voltage values do not exceed a safe value (voltage
less than hazardous levels of 42.4V peak or 60V dc);
regarded as not hazardous under dry conditions for an area
of contact equivalent to the size of a human hand

TNV Telecommunication Network Voltage (a secondary circuit)
(please refer to Table 3.49 on next page)

TNV-1This is aTNV circuit with normal operating voltages
that do not exceed SELV limits and has exposure to
overvoltages

TNV-2This is a TNV circuit with normal operating voltages
that do not exceed SELV limits and has no exposure to
overvoltages

TNV-3 This is a TNV circuit with normal operating voltages
that exceed SELV limits and has exposure to overvoltages
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Regulatory Requirements (continued)

UL 60950-1 Terminology (continued)

When determining the working voltage for TNV-2 & 3, it is
assumed to be 120V dc unless it is specifically known for the
application. For aTNV, it is assumed to be 60V dc, unless it
is specifically known for the application. Telephone ringing
signals are NOT taken into account for this determination.

Table 3.49 TNV Levels

Normal operating voltages

Overvoltages from o Exceeding
TELECOMMUNICATION Within SELV CIRCUIT
NETWORKS possible? SE"Y_ c'_TCU'T limits but within
imits TNV CIRCUIT limits
Yes TNV-1CIRCUIT TNV-3 CIRCUIT
No SELV CIRCUIT TNV-2 CIRCUIT

SIDACtor® Protection Thyristors

To ensure safe operating conditions of equipment, UL
60950-1 focuses on the insulation rating of the circuit(s)
under consideration. Tables 3.50 and 3.51 (next page)
indicate the required creepage and clearance distances
depending on material group, pollution degree, working
voltage and maximum transient voltage in the secondary
circuit. For a typical telecommunication application with

a working voltage of 200V, pollution degree 2, material
group llIb, the creepage distance is 2 mm. In this example,
the clearance distance would be 1.8 mm if the transients
are limited to values less than 800V but allowed to go
higher than 71V (and no special quality control program is
in place). This clearance distance is intended to prevent
arcing during overvoltage events. |F the minimum
creepage distance derived from these tables is less than
the applicable minimum clearance distance, then that
clearance distance would be used.

The highest transient voltage in a TNV-1 or TNV-3 circuit is
determined by applying a 10x700 pS voltage waveshape
surge event with an open circuit value of 1.5 kV and a 5x310
current waveshape with a short circuit value of 37.5A. For a
TNV-2 circuit, this highest transient voltage is determined
by applying a 10x700 uS voltage waveshape surge event
with an open circuit value of 800V and a 5x310 current
waveshape with a short circuit value of 20A. These surges
are applied 3 to 6 times in each polarity with a minimum of
one second between impulses across:

1) the positive and negative supply points

2) between all supply points joined together and
protective earth

3) between tip and ring and

4) then between tip and ring joined together and earth.

A coated PCB may use the smaller separation distances as
provided in the table below IF its manufacturing process is
subjected to a quality control program that assures double
insulation and reinforced insulation compliance.

Table 3.52
PEAKWORKING | FUNCTIONAL, BASIC or REINFORCED
VOLTAGE SUPPLEMENTARY INSULATION
<X INSTALATION mm
V peak mm
180 0.2 0.4
230 0.3 0.6
285 0.4 0.8
355 0.6 1.2
455 0.8 1.6
570 1.0 2.0
710 1.3 2.6
895 1.8 3.6
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Regulatory Requirements (continued)

Table 3.50 Minimum clearances in secondary circuits (mm)

CLEARANCES in mm
PEAK Highest transient overvoltage in the SECONDARY CIRCUIT (V peak)

Voutace | X=7WV_ [ 7v<x<soov [ x<aoov [ soov<xstsov ]
VOLTAGE X<71V 71V < X < 800V X <800V 800V < X < 1500V 1500V < X < 2500V

X < Pollution Degree

v [ F [es v ] FJes] | FJes] n]F]es] n | F es] nlF es] A

71 0.2 0.4 0.8 0.2 0.7 1.4 0.8 1.3 2.6 0.5 1.0 2.0 0.8 1.3 2.6 1.5 2.0 4.0
-0.2 | (0.4) (0.2) | (0.4) (0.8) | (1.6) (0.5) | (1.0) (0.8) | (1.6) (1.5) | (3.0)

140 0.2 0.7 1.4 0.2 0.7 1.4 0.8 1.3 2.6 0.5 1.0 2.0 0.8 1.3 2.6 1.5 2.0 4.0
(0.2) | (0.4) (0.2) | (0.4) (0.8) | (1.6) (0.5) | (1.0) (0.8) | (1.6) (1.5) | (3.0

210 0.2 0.7 1.4 0.2 0.9 1.8 0.8 1.3 2.6 0.5 1.0 2.0 0.8 1.3 2.6 1.5 2.0 4.0
(0.2) | (0.4) (0.2) | (0.4) (0.8) | (1.6) (0.5) | (1.0) (0.8) | (1.6) (1.5) | (3.0)

0.2 1.1 2.2 15 2.0 4.0

280 0.2 | 0.4 F 0.8B/S 1.4 (0.8) R 2.8(1.6) 15 | (3.0
0.2 14 2.8 15 2.0 4.0

420 0.2) | (0.4) F 1.0 B/S 1.9 (1.0) R 3.8(2.0) (1.5) (3.0)

Note: The values in parentheses apply to BASIC INSULATION, SUPPLEMENTARY INSULATION or REINFORCED INSULATION if manufacturing is subjected to a quality control program.
Note: F = Functional B = Basic S = Supplementary R = Reinforced D = Double

Table 3.51 Minimum creepage distances (mm)

CREEPAGE DISTANCES in mm

Pollution degree

WORKING
VOLTAGE

<X

10 0.025 0.04 0.08 0.4 0.4 0.4 1.0 1.0 1.0
12.5 0.025 0.04 0.09 0.42 0.42 0.42 1.05 1.05 1.05
16 0.025 0.04 0.1 0.45 0.45 0.45 1.1 1.1 1.1
20 0.025 0.04 0.11 0.48 0.48 0.48 1.2 1.2 1.2
25 0.025 0.04 0.125 0.5 0.5 0.5 1.25 1.25 1.25
32 0.025 0.04 0.14 0.53 0.53 0.53 1.3 1.3 1.3
40 0.025 0.04 0.16 0.56 0.8 1.1 1.4 1.6 1.8
50 0.025 0.04 0.18 0.6 0.85 1.2 1.5 1.7 19
63 0.04 0.06 0.2 0.63 0.9 1.25 1.6 1.8 2.0
80 0.063 0.10 0.22 0.67 0.9 1.3 1.7 1.9 2.1
100 0.1 0.16 0.25 0.71 1.0 1.4 1.8 2.0 2.2
125 0.16 0.25 0.28 0.75 1.05 15 1.9 2.1 2.4
160 0.25 0.40 0.32 0.8 1.1 1.6 2.0 2.2 2.5
200 0.4 0.63 0.42 1.0 1.4 2.0 2.5 2.8 3.2
250 0.56 1.0 0.56 1.25 1.8 2.5 3.2 3.6 4.0
320 0.7 1.6 0.75 1.6 2.2 3.2 4.0 4.5 5.0
400 1.0 2.0 1.0 2.0 2.8 4.0 5.0 5.6 6.3
500 13 2.5 13 2.5 3.6 5.0 6.3 71 8.0
630 1.8 3.2 1.8 3.2 4.5 6.3 8.0 9.0 10
800 2.4 4.0 2.4 4.0 5.6 8.0 10 11 12.5

The Material Groups are defined as:
Material Group | CTI = 600
Material Group Il 600 > CTl > 400
Material Group Illa 400 > CTl > 175
Material Group Illb 175 > CTl > 100

If the Material Group is not known, then Material Group lllb shall be assumed.
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Regulatory Requirements (continued)

Clause 6.1.2 Separation of the telecommunication network
from earth contains the following test requirements:

1) For applications where the nominal ac mains
supply > 130V, a 1.5 kV insulation test is conducted
with surge suppressors bridging the insulation barrier
removed (applied between tip/ring and earth)

2) For applications where the nominal ac mains
supply < 130V, a 1 kV insulation test is conducted
with surge suppressors bridging the insulation barrier
removed (applied between tip/ring and earth)

3) IF the surge suppressors were removed then the tip
and ring leads are connected together with surge
suppressors connected and:

a) for case #1 above a 230V 50 /60 Hz signal is
applied through a 5 k ohm resistor between them
and protective earth with surge suppressors
connected. The current must be < 10 mA.

b) for case #2 above a 120V 50 /60 Hz signal is
applied through a 5 k ohm resistor between them
and protective earth with surge suppressors
connected. The current must be < 10 mA.

The voltage applied to the insulation under test for test
condition 1 and 2 above is gradually raised from zero to the
prescribed voltage and held at that value for 60 S.

Surge suppressors that connect to protective ground shall
have a minimum operating voltage that is equal to:

1) (180V + 20% of its rated operating voltage) for ac
mains < 130V and

2) (360V + 20% of the rated operating voltage) for ac
mains > 130V

These separation requirements do NOT apply to any of the
following:

1) permanently connected equipment or pluggable
equipment type B

2) equipment that is intended to be installed by a service
person and has instructions requiring the equipment
be connected to a socket-outlet with a protective
earthing connection OR

3) equipment that has provision for a permanently
connected earthing conductor and is provided with
instructions for installation of that conductor

The electric strength test for telecommunication networks
contains two test condition categories. Compliance is
checked by testing to one of these two categories. This is
intended to protect users from overvoltages on the telcom
network.

1) Impulse Test

e +10 10x700 pS voltage waveshape surge event
with an open circuit value of 2.5 kV and a 5x310
current waveshape with a short circuit value of 62.5A
between all tip and rings connected together and any
hand-held part of the EUT (with a minimum of 60 S
between surge events)

e +10 10x700 pS voltage waveshape surge event with
an open circuit value of 1.5 kV and a 5x310 current
waveshape with a short circuit value of 375A

SIDACtor® Protection Thyristors

between all tip and rings connected together and earth
ground connection of the EUT (with a minimum of 60 S
between surge events); surge suppressors are allowed
to operate

e +10 10x700 pS voltage waveshape surge event with
an open circuit value of 1.5 kV and a 5x310 current
waveshape with a short circuit value of 375A between
all tip and rings connected together and any other
conductors that are intended to be connected to other
equipment all tied together (with a minimum of 60 S
between surge events); surge suppressors are allowed
to operate

2) Steady State
e actest of 1.5 kV is applied between all tip and rings
connected together and any hand-held part of the EUT
(surge suppressor across the insulation barrier are not
removed)

e the ac test of 1 kV is applied between all tip and rings
connected together and earth ground connection of the
EUT (surge suppressor across the insulation barrier are
removed but then must pass impulse test listed above)

e the ac test of 1 kV is applied between all tip and rings
connected together and any other conductors that are
intended to be connected to other equipment all tied
together (surge suppressor across the insulation barrier
are removed but then must pass impulse test listed
above)

There can be no breakdown of the insulation barrier. Any
surge suppressors across the insulation barrier that was
removed for the 1 kV steady-state tests but then must
comply with the impulse tests.

ANNEX C of UL 60950-1 covers transformers

The secondary side is loaded for maximum heating effect.
The maximum working voltage is applied to the primary.
The DC peak value of any superimposed ripple shall be
included. The permitted temperature limits for the windings
depend on the classifications listed at right:

e Class A limit is 150 °C.
e Class B limit is 175 °C.
e C(Class E limit is 165 °C.
e (lass F limitis 190 °C.
e (Class H limitis 210 °C.
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Regulatory Requirements (continued)

Overvoltage Flowchart

The overvoltage flowchart in Figure 3.19 shows specific
guidelines for determining overvoltage requirements
applicable to telcom applications that use outside cable
exposed to power line fault conditions. These overvoltage
events can be the result of

a) contact with a multi-earthed neutral distribution power
line (4 kV to approximately 50 kV),

b) induction from a distribution power line fault to earth,

¢) EPR (earth potential rise) due to power line fault
current flowing to earth, and

d) contact with 120V power line.

The worse case protection for inside wiring with 3-mil
carbon blocks can result in a maximum longitudinal voltage
of 600V. Asymmetrical operation of these carbon blocks
result in transverse (differential or metallic) voltages up to
this 600 V. Furthermore, a high impedance power line fault
to earth can result in a maximum induced current of 2.2A.
Induction or EPR events can cause a maximum current
event of 7A enduring for up to 5 S. A power line contact
with a shielded telephone cable can result in an It of 2,400
A%-S. A40A, 1.5 S event is considered the worst case. A
120V power line cross with a telephone line can deliver

up to 25 A to the telephone wiring, limited by the wiring
impedance.

Figure 3.19 Overvoltage Flowchart

Connects to o No Overvoltage Testing!
Outside Cable?
[

Yes

4

No
Yes
Pass 6.1.2171) No—}* No
Yis Yes Yes

(_J

FIRE
ENCLOSURE?

Pass 272
Pass 3,473)

Yes

Y
Acceptable!
Notes:

1) The telephone line is adequately isolated from earth for the operating mode being considered at
a voltage of 120 V.

2) Test Condition 2 is not required for equipment containing a method for limiting current to 1.3 A
max steady state (e.g., a fuse rated 1.0 A maximum).

3) Test Conditions 3 and 4 are not required for equipment whose application (because of system
function, design limitations, etc.) is limited to connections to outside cable not exceeding 1,000
m (for example, equipment that connects to ISDN S/T reference points and certain proprietary
telephone sets).
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The questions “Passes 1, 2, 3, 4, and 5” shown in Figure
3.19 refer respectively to Tests L1 and M1, L2 and M2, L3
and M3, L4 and M4, and L5 shown in Table 3.53.

These tests are designed to simulate the following:
e Contact with primary power

e Short-term induction as a result of a primary power
fault to a multi-earth neutral

e |ong duration power fault to Ground

e Direct contact between the power mains and a
telecommunications cable

Table 3.53 UL 60950 Overvoltage Test
L1 40

600V 15s

L2 600V 7 5s

L3 600V 2.2 See Note 2 | Reduce to 135%
fuse rating

L4 See Note 1 2.2 See Note 2 Reduce to 135%
fuse rating

L5 120V 25 See Note 2

M1 600V 40 15s

M2 600V 7 5s

M3 600V 2.2 See Note 2 |  Reduce to 135%
fuse rating

M4 See Note 1 22 See Note 2 Reduce to 135%
fuse rating

Notes:

1 Voltage < conduction voltage of protection

2 Test for 30 minutes or until an open circuit occurs unless it appears possible that risk of fire or
safety hazard may result; then continue test until ultimate results are obtained (maximum 7 hours).

General Notes:

-ISDN S/T interface only L1, L2, L5, M1, and M2.

- If Test 3 resulted in open condition, bypass the fuse, reduce current to 135% of the fuse rating and
continue the test.

- L4 and M4 are conducted at a voltage level just below Vs only if SIDACtor®VS 2285 V.

- For test conditions M1, L1, M5, and L5 a wiring simulator (MDL 2 A fuse) is used.

- Compliance means no ignition or charring of the cheesecloth, and/or wiring simulator does not open.

-Tests 2, 3, and 4 are required only if the unit is not a fire enclosure.

- EUT shall continue to comply with the requirements of Clause 6.2 (Separation requirements and
Electric strength requirements) at the conclusion of these overvoltage tests.

Figure 3.20 Metallic Connection Appearances
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Figure 3.21 Longitudinal Connection Appearances
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Regulatory Requirements (continued)

Overvoltage Test Procedures

Use the following criteria when applying the overvoltage

tests presented in Table 3.53.

1. Test Set-up—Equipment is to be mounted as it is
intended to be used. Tests may be conducted on either
the equipment as an assembly, individual subassembilies,
or a partial assembly containing those components
which may be exposed to an overvoltage condition.

2. Indicators—Before testing, two single pieces of
cheesecloth are to be wrapped tightly around the
assembly, subassembly, or partial assembly. The
cheesecloth acts as an indicator for conditions that may
result in fire.

3. Line Cords—Equipment with a removable
telecommunications line cord is to be connected to the
test circuit with a line cord having 0.4 mm (26 AWG) or
larger copper wire conductors and not more than 1Q
total resistance.

4. Functional Circuitry—UL mandates that functional
circuitry must be used for each overvoltage test
conducted. This allows repair or replacement of damaged
circuitry before subsequent testing. Alternatively,
separate samples may be used for each test.

5. Wiring Simulators—A wiring simulator is used to
indicate whether the maximum |2t imposed upon
telecommunications wiring has been exceeded. For
Tests 1 and 5, a wiring simulator is to be used unless the
equipment is specified for use with a suitable secondary
protector or a secondary protector simulator. The wiring
simulator can consist of one of the following:

a. 50 mm length of 0.2 mm (32 AWG) bare or enameled
solid copper wire (for test condition 1 and 5)
b. Type MDL-2A fuse (for test condition 1 and 5) or
equivalent
c. Current probe used with a 300 mm length of 0.5 mm
(24 AWG) copper wire (for test condition 1 only)
Note: Test conditions 2, 3, and 4 do not require the use of
a wiring simulator or a secondary protector simulator.
Any secondary protection simulators used in Tests
1 and 5 should be similar to the test fuse used in
UL 497A, " Standard for Secondary Protectors for
Communications Circuits.”

:

Overvoltage Test Compliance

Equipment is deemed compliant if each of the following
conditions is met during test:

e Absence of ignition or charring of the cheesecloth indicator
(Charring is deemed to have occurred when the threads are
reduced to char by a glowing or flaming condition.)

e \Wiring simulator does not open during test condition 1 or 5

e For test condition 1, presented in Table 3.53, the integral 1%t
measured with a current probe is less than 100 A2s.

After completion of the overvoltage tests, equipment must
comply with either the Dielectric Voltage-withstand Test
requirements with all components in place or the Leakage
Current Test requirements.

Special Considerations Regarding the SIDACtor®Device

and UL 60950-1

The epoxy used for SIDACtor® devices is UL recognized
and the encapsulated body passes UL 94V-0 requirements
for flammability. The only specific requirements of UL
60950-1that pertain to the SIDACtor® device itself are the
impulse test and the mandate that components be UL
recognized. All other UL 60950-1 requirements pertain to
the equipment being evaluated.

Coax cable distribution Systems

The insulation between the primary circuit and the terminal
or lead provided for the connection of a cable distribution
system shall pass either:
1) the voltage surge test of UL 60950-1 Clause 7.4.2
for equipment intended to be connected to outdoor
antennas; or
2) the impulse test of UL 60950-1 Clause 7.4.3 for
equipment intended to be connected to other cable
distribution system
If the EUT is intended for connection to both an outdoor
antenna and another cable distribution system, it shall pass
the tests of both UL 60950-1 Clause 7.4.2 and UL 60950-1
clause 74.3.
The following conditioning pulses are applied between:
1) the connection points for the cable distribution
system all joined together AND
2) the supply circuit terminals joined together with the
main protective earthing terminal

At the conclusion of these surges, the electric strength
tests are conducted. All components between the
connection points for the cable distribution system and the
protective earthing terminal are disconnected before these
tests are applied.

UL 60950-1 Clause 7.4.2

The 10 kV surge generator as defined in IEC 60065
(example shown in figure 3.22) is used to apply 50 surges
to the EUT. These surges are applied at a maximum rate of
12 pulses per minute.

Flgure 3.22 IEC 60065 Surge Generator

10 kV

allll

UL 60950-1 Clause 7.4.3

1) £10 10x700 uS voltage waveshape surge event with an
open circuit value of 5 kV and a 5x310 current waveshape
with a short circuit value of 125A for power-fed repeaters

2) £10 10x700 uS voltage waveshape surge event with an
open circuit value of 4 kV and a 5x310 current waveshape
with a short cir 100A for all other equipment

© 2017 Littelfuse, Inc.
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SDP Biased Series - 5x6 QFN HF [Fors] X (D) €3)

Description

This new SDP Biased series provides overvoltage
protection for applications such as VDSL2, ADSL2, and
ADSL2+ with minimal effect on data signals. This latest
silicon design innovation results in a capacitive loading
characteristic that is compatible with these high bandwidth
applications. This surface mount QFN package provides a
surge capability that exceeds most worldwide standards
and recommendations for lightning surge withstand
capability of secondary protectors.

Features & Benefits

e Compatible with VDSL2 e SO-8 footprint compatible

Agency Approvals

(30MHz) e Fails short circuit when
Agency Agency File Number ¢ Balanced overvoltage surged in excess of ratings
protection

e 2nd level interconnect is
e | ow distortion Pb-free per IPC/JEDEC
J-STD-609A.01

b\ Y E133083

® | ow insertion loss

Pinout Designation

e | ow profile
Tipin |1 8| Tip out
_Bias |2 7| + Bias Applicable Global Standards
Ground |3 6| Ground * TIA-968-A « GR 1089 Inter-building
Ringin | 4 5| Ring out o
¢ TIA-968-B e GR 1089 Intra-building
Schematic Symbol e |TU K.20/21 Enhanced *YD/T 1082
Level « YD/T 993
e |TU K.20/21 Basic Level
Line In (1) — — (8) Line Out EC 610004 * YD/T 950
[ -/] -
-Bias (2) — — (7) +Bias 5
Ground (3) - — (6) Ground
Line In (4) — l _ (5) Line Out

Electrical Characteristics

V. @|.=2.2
V@l =5pA [V.@100V/us | | | vou
PartNumber | Marking | ™" ™" Amps Capacitance

SDP0080Q38CB SDP-8C 6 25 50 800 2.2 8
SDP0220Q38CB SDP02C 16 30 50 800 2.2 8

SDP0640Q38CB SDPO6C 53 77 150 800 2.2 8

SDP0720Q38CB SDPO7C 65 88 150 800 29 8

SDP0900Q38CB SDP09C 75 98 150 800 2.2 8 ,
SDP1100Q38CB SDP11C 90 130 150 800 07 8 See Capacitance vs

Voltage Chart

SDP1300Q38CB SDP13C 120 160 150 800 2.2 8

SDP1800Q38CB SDP18C 170 220 150 800 % 8

SDP2600Q38CB SDP26C 220 300 150 800 2.2 8

SDP3100Q38CB SDP31C 275 350 150 800 700 8

SDP3500Q38CB SDP35C 320 400 150 800 2.2 8

Notes:

- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).
- Devices are bi-directional (unless otherwise noted).

- Part with * is under development.

© 2017 Littelfuse, Inc.
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Capacitance vs. Voltage*

+l 40
35 Bias Voltage|
\\\ — o —a—33v
It — T~ —— 5V  —a—12V
~
30 ™ —e— 24V = X =30V
ls —
— —
Iy 5 >
@
8
1
IpRM —> | g 2
8
-V 2 == — = —
S
15
= - - — —
10
5
0
0.1 1 10 100
A4
Line Voltage (V)

* Bias voltage must be lower than V,

-l
50/60Hz Ratings

Parameter Name Test Conditions Value Units
0.5s 6.5
1s 4.6
Iy Maximum non-reptitive 2s 3.4 A
on-state current, 50/60Hz 5s 23
30s 1.3
900s 0.73

Surge Ratings

1.2x50us/8x20us 10x700/5x310us

C 500 400 200 100 30

Notes:

- Peak pulse current rating (I,,,) is repetitive and guaranteed for the life of the product.
- | ratings applicable over temperature range of -40°C to +85°C

-The device must initially be in thermal equilibrium with -40°C <T < +150°C

Thermal Considerations

Package Symbol Parameter Value Unit
Junction Temperature -40 to +150 °C
Storage Temperature Range -40 to +150 °C

56 QFN Rosn Thermal Resistance: Junction to Ambient 100 °C/W

© 2017 Littelfuse, Inc.
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Normalized DC Holding Current vs. Case Temperature

Percent of Vg Change - %
o N B~ O ©

-40 -20 0 20 40 60 80 100 120140 160
JunctionTemperature (T ;) - °C

2.0

1.8
1.6

IH

1.4 AN

I (T.=25°C)

1.2

N

5°C

1.0

/

0.8

Ratio of

0.6

T~

0.4

~

-40  -20

0 20 40 60 80 100 120 140 160
CaseTemperature (T.) - °C

Soldering Parameters

Reflow Condition

Pb-Free assembly

(see Fig. 1)
-Temperature Min (T_ . ) +150°C
Pre Heat |-Temperature Max (T_ ) +200°C
-Time (Min to Max) (t.) 60-180 secs.

Average ramp up rate (LiquidusTemp (T,)
to peak)

3°C/sec. Max.

T, toT, - Ramp-up Rate

S(max)

3°C/sec. Max.

-Temperature (T,) (Liquidus) +217°C
Reflow

-Temperature (t,) 60-150 secs.
PeakTemp (T,) +260(+0/-5)°C

Time within 5°C of actual Peak Temp (tp)

30 secs. Max.

Ramp-down Rate

6°C/sec. Max.

Time 25°C to Peak Temp (T,)

8 min. Max.

Do not exceed

+260°C

Physical Specifications

Lead Material Copper Alloy

Terminal Finish

100% Matte-Tin Plated

Body Material

classification 94V-0

UL recognized epoxy meeting flammability

Additional Information

2l

Datasheet Resources

© 2017 Littelfuse, Inc.
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Samples

Figure 1
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Environmental Specifications

80% Rated V,,, (V,. Peak) +125°C or +150°C,

. DRM
HighTempVoltage | 5, 1008 hrs. MILSTD-750 (Method 1040)
Blocking
JEDEC, JESD22-A-101
-65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104
Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Humidity JEDEC, JESD22-A-101
High Temp Storage +150°C 1008 hrs. MIL-STD-750 (Method 1031)

JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MIL-STD-750 (Method 1056) JEDEC,
JESD22-A-106

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1
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Dimensions — 5x6 QFN
A

TR
Imension
A 0.187 | 0.207 | 4.745 | 5.253
B 0 off 2 g B 0.226 | 0.246 | 5.745 | 6.253
c 0.054 | 0.064 | 1374 | 1628
J D 0.165 | 0.171 | 4.199 | 4.351
O l e[ | E 0.027 | 0.033 | 0.686 | 0.838
- o c F 0011 | 0.017 | 0279 | 0.432
PIN 1 INDICATOR
G 0.047 | 0.053 | 1.194 | 1346
-t H 0.032 | 0.038 | 0.800 | 0.953
: PIN4 8 5 FING CONNEGTIONS. I 0.027 | 0.033 | 0.686 | 0.838
¢ e g o oll PN TEAS J 0.100 | 0.106 | 2.540 | 2.692
pyeeey K 0.027 | 0.033 | 0.686 | 0.838
L 0015 | 0.021 | 0.381 | 0.533

5x6 QFN Solder Pad Layout

(=050
.0200

.2920.2050.1180

N

11

Part Numbering Part Marking

SDPxxx 0Q38CB ﬁﬂr
rvee ] Lemseo ROWXK|—partMarkng Code
SIDACtor DSL Protector
I, RATING —1—Date Code
MEDIAN VOLTAGE e ® o0
PACKAGE TYPE
CONSTRUCTION VARIABLE
Packing Options
Package Type Description Quantity Added Suffix Industry Standard
Q38 8x6x1.6 QFN 4000 N/A EIA-481-D

Tape and Reel Pack

© 2017 Littelfuse, Inc.
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Tape and Reel Specifications — 5x6 QFN

Reel Dimension

o Inches Millimeters
Symbols Description . .

Min  Max Min Max
A Reel Diameter N/A 112.992| N/A | 330.0
B Drive Spoke Width 0.059 | N/A | 150 N/A
A C Arbor Hole Diameter 0.504 | 0.531 | 12.80 | 13.50
D Drive Spoke Diameter 0.795 | N/A |20.20 | N/A
N Hub Diameter 1.969 | N/A | 50.00 | N/A
W, Reel Inner Width at Hub | 0.488 | 0.567 | 12.40 | 14.40
A, Pocket Width at Bottom | 0.204 | 0.212 | 5.20 | 5.40
Tape Leader and Trailer Dimensions B, Pocket Length at Bottom | 0.244 | 0.252 | 6.20 | 6.40
D, Feed Hole Diameter 0.059 | 0.063 | 160 | 1.60
END CARRIEFiTAPE COVERE\IEART D, Pocket Hole Diameter 0.059 | N/A | 150 | N/A
codlcocodgoooodcooo |V E, Feed Hole Position 1 0.065 | 0.073 | 1.65 | 1.85
D ] ] .\ ﬁ. = B\ ] [ E, Feed Hole Position 2 0.400 | 0.408 | 10.15 | 10.35
i | FeedHole Center- 0212 | 0.220 | 540 | 5.60

:(_ TRAILER _): l LEADER | Pocket Hole Center 2
! 160mm MIN ! ! 400mm MIN ! Ko Pocket Depth 0.067 | 0.075 1.70 1.90
P, Feed Hole Pitch 0.153 | 0.161 | 3.90 | 4.10
Tape Dimension Items P Eorr;pﬁn;anéSpfcing 0.311 | 0.319 | 790 | 8.10

eed Hole Center -
>::<_-|- —>: :<—Eg| —Po CARRIER TAPE Eq P, Pocket Hole Center 1 0.077 | 0.081 | 190 | 2.10
i Il — le—p, D1 I / T Carrier Tape Thickness | 0.010 | 0.014 | 0.25 | 0.35
X © 0 010000]e }Eo_iF—f ki w .E;‘)g‘if\‘/‘?gﬁ]camer 0.460 | 0.484 | 1170 | 12.30
Wo @ D @E ____Eiziiv W, | Cover Tape Width 0.358 | 0.366 | 9.10 | 9.30
| ! | | -

A
A

>l l« > <
| P1 1 Ao

COVER TAPE

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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SDP Biased Series - S0T23-6 -\ DI®)

Description

This new SDP Biased series provides overvoltage
protection for applications such as VDSL2, ADSL2,

and ADSL2+ with minimal effect on data signals. This
silicon design innovation results in a capacitive loading
characteristic that is compatible with these high bandwidth
applications. This surface mount SOT23-6 package provides
a surge capability that exceeds most worldwide standards
and recommendations for lightning surge withstand
capability of tertiary protectors.

Features & Benefits

e Compatible with VDSL2 e Response time under

Agency Approvals (30MHz) and with G.fast 500ns
. (106MHz) e RoHS Compliant
« Bslanced overvltage
[u | — teot] 9 ® Pb-free E3 means 2nd level
protection interconnect is Pb-free and
e |ow distortion the terminal finish material
Pinout Designation & Schematic Symbol i ' is tin(Sn) (IPC/JEDEC
® | ow insertion loss J-STD-609A.01)
e | ow profile

-
o
-]

Applicable Global Standards

o ANSI C62.41 ¢ [EC 61000-4-2 level 4
e |[EC 61000-4-12 — 15kV (air discharge)
2 5 e |[EC 61000-4-5, 30A - 8kV ( contact discharge)

(t,=8/20us) 2nd edition

Additional Information

Samples

SDP0240T023G6RP -65 to 150

Notes:

1. The device must be in thermal equilibrium at 25°C

Electrical Characteristics between pin 1 and pin 3,Ta = 25°C

Delta Co@

Line Bias
Part Number —1Vto 19V

SDP0240T023G6RP P24 19 300 29 40 10 3.0 0.5

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
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V-I: Characteristics Typical capacitance against line voltage (without
external bias)

+
2.0
o
- =
52F ! g —
1 S
: S —
‘g 1.0
W @
RY; lorm 5. _ ' +V %
T N O 05
Vr Voam Ve Vg
0.0
0 2 4 6 8 10 12 14 16 18 20
| Voltage (Volt)

Series |

G | 30

Notes:
1 Voltage waveform in ps
2 Current waveform in ps

- Peak pulse current rating{_(l ) is repetitive and guaranteed for the life of the product that
remains in thermal equilibfium.

- The component must be in thermal equilibrium at 25°C.

Thermal Information

Parameter Rating Units
Storage Temperature Range -65 to 150 C
Maximum Junction Temperature 150 °C
Maximum Lead Temperature (Soldering 10s) 260 C

© 2017 Littelfuse, Inc.
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Normalized V, Change vs. Junction Temperature Normalized Holding Current vs. Case Temperature

L 108 1.2
I ~N
o 106 > 1.1 N
(@]
c I
o 104 = 10
S e 8 \\
> 102 — N 09 ~
©
2 100 € o8 S~
o P o N
£ 098 Z 07
[0} // '
O
5 0.96 0.6
€ 50 25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
Junction Temperature (TJ) - °C CaseTemperature °C

Soldering Parameters

Reflow Condition Pb-Free assembly
-Temperature Min (T, . ) 150°C
Pre Heat |-Temperature Max (T_ ) 200°C
-Time (Min to Max) (t) 60-180 secs.
Average ramp up rate (LiquidusTemp (T)) o
to peak) 3°C/sec. Max.
Ts(max) toT, - Ramp-up Rate 3°C/sec. Max.
-Temperature (T,) (Liquidus) +217°C
Reflow
-Temperature (t,) 60-150 secs.
PeakTemp (T,) 250(+0/-5)°C
Time within 5°C of actual PeakTemp (t.) 20-40 secs.
Ramp-down Rate 6°C/sec. Max.
Time 25°C to PeakTemp (T,) 8 min. Max.
Do not exceed 260°C

© 2017 Littelfuse, Inc.
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Physical Specificati

Lead Plating SOT23: Matte Tin

Lead Material Copper Alloy

Lead Coplanarity 0.0004 inches (0.102mm)

Subsitute Material | Silicon

Body Material Molded Epoxy
Flammability V-0
Notes:

1. All dimensions are in millimeters.

2. Dimensions include solder plating.

3. Dimensions are exclusive of mold flash & metal burr.
4. All specifications comply to JEDEC MO-178

5. Blo is facing up for mold and facing down for trim/form, i.e. reverse trim/form.

6. Package surface matte tine

Dimensions - SOT23-6

Environmental Specifications

Temp Cycling

Mil-STD-883, Method 1010.8 Condition
C, -65°C to +150°C

168 Hrs, 85°C /60% RH+3IR-Reflow,
260°C +5V, -0°C

Bias Humidity

JESD 22-A101 85°C , 85°CRH. 50V
168 Hrs, 85°C /60%RH+3IR-Reflow,
260°C +5V, -0°C

Pressure Cooker

JEDEC 22-A102 No Bias, 121°C,
100%RH 96Hrs/192Hrs.

168 Hrs, 85°C /60% RH+3IR-Reflow,
260°C +5V, -0°C

High Temp Storage

JESD 22-A103 Con B. 150°C, no bias 1000Hrs

HTRB

JESD 22-108
168 Hrs, 85°C /60% RH+3IR-Reflow,
260°C +5V, -0°C

Thermal Shock

Mil-STD-883, Method 1011.9 Condition
A, 0°C to 100°C

168 Hrs, 85°C /60% RH+3IR-Reflow,
260°C +5V, -0°C

C-SAM

As per flow, JSTD-020 pre&post preconditioning
test.

Wet Humidity
(Tin only)

JESD 201 standard: 55°C/85%RH

¢

ﬂbf e

| .
6 5 ‘ 4

¢
AR A SEUNE
Y Y [c]
I
EEEDE

Recommended Solder Pad Layout

7E (E
o |, .
el B o
R .

Inches Millimeters

Dimensions
A 0.041 0.057 1.050 1.450
Al 0.000 0.006 0.000 0.150
A2 0.041 0.051 1.050 1.300
b 0.014 0.020 0.350 0.508
© 0.004 0.008 0.090 0.200
D 0.110 0.118 2.800 3.000
E 0.102 0.118 2.600 3.000
E1 0.057 0.069 1.450 1.750
e 0.037 (BSC) 0.950 (BSC)
el 0.071 0.075 1.800 1.900
L (note 4.5) 0.004 0.023 0.100 0.600
N (note 6) 6 6
o 0°C 10°C 0°C 10°C
M - 0.102 - 2.590
(0] - 0.027 - 0.690
P - 0.039 - 0.990
R - 0.038 - 0.950

Notes:

© 2017 Littelfuse, Inc.
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1. Dimensioning and tolearances per ANSI 14.5M-1982.

2. Package conforms to EIAJ SC-74 (1992)

3. Dimensions D and E1 are exclusive of mold flash, protrusions,
4. Foot lenth L measured at reference to seatng plane.

5. "L is the length of flat foot surface for soldering to substrate.
6. “N" is the number of terminal positions.

or gate burrs.

7. Controlling dimension: MILLIMETER. Converted inch dimensions are not necessarily

exact.
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SDP 024 0T023G 6 RP |?| Fl

Reel Pack
Type
SIDACtor DSL Protector Number of pins P24
Part Marking Code
Nominal Working voltage: Surge Ipp rating g
Construction variable:

®
Package Type
O=single chip 9eyp |1_| H |i|

Packing Options

Package Type Description (OIVE151114%

SOT23-6 ‘ Tape and Reel ‘ 3000

Embossed Carrier Tape & Reel Specification - SOT23-6

—>»| | 14.4mm —» |- 4.0mm
>

ACCESS HOLE 1.5mm | < 2.0mm 1.75mm

0 T35 T
[ I A S e
v
T

4.0mm »‘ [-—

180mm GENERAL INFORMATION

! SOT-23 (8mm POCKET PITCH) 1. 3000 PIECES PER REEL.
2. ORDER IN MULTIPLES OF FULL REELS ONLY.
—

O O O O O O O O 3. MEETS EIA-481 REVISION "A" SPECIFICATIONS.

USER DIRECTION OF FEED
—_—

[<€— 8.4mm

PIN1

COVER TAPE

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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SDP TwinChip™ Series - 3x3 QFN HF [rors] Y (B9) €3

Description

The SDP TwinChip™ Series provides overvoltage protection
on the secondary side of the coupling transformer used
in xDSL driver circuits. This SDP0242Q12F provides a fast
; switching, robust, solution that is referenced to neither
s ground nor power. This prevents the surge events from the

being dumped into these rails. The integrated TwinChip™

‘ A design reduces any negative solid-state effects on the
Q broadband signals.

Features & Benefits

Agency Approvals

e Differential protection e Designed for 16-24V line

. . drivers
® Low insertion loss

Agency Agency File Number

b\ | E133083

o Low ® 80A 8/20us surge rating

e 2nd level interconnect is
Pb-free per IPC/JEDEC

- . . * Small 3x3mm footprint J-STD-609A.01

Not Applicable

e | ow profile

Applicable Global Standards

Schematic Symbol * TIA-968-A * GR 1089 Intra-building

* TIA-968-B ¢ |[EC 61000-4-5

I I e [TU K.20/21 Enhanced *YD/T 1082
¢ ITU K.20/21 Basic Level «YD/T 950
e GR 1089 Interbuilding

Electrical Characteristics

Part Number Marking @|drm=5pA @100V/ps @|T=2.2 amps | @1MHz, 2V bias

SDP0242Q12FLRP DP24F | 16 |43 | 30 | 80 | 22 | 8 | 10 | 15

Notes:
- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).
- Devices are bi-directional (unless otherwise noted).

Additional Information
i <>
[ R |

Datasheet Resources Samples

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Surge Ratings
I T

Series

Notes:

- Peak pulse current rating (I,,.) is repetitive and guaranteed for the life of the product.
- |, ratings applicable over temperature range of -40°C to +85°C

-The device must initially be in thermal equilibrium with -40°C < T, < +150°C

Thermal Considerations

Package | Symbol | Parameter | Value | Unit
33 QFN T, Junction Temperature -40 to +150 °C
Ters Storage Temperature Range -65 to +150 °C
R Thermal Resistance: Junction to Ambient 100 °C/W
V-l Characteristics Capacitance and Bias Voltage
+ %0
A
25
It — |-
:S - J Y if %
H ! e
| /E ‘% 15
DRM —> ~ S
WV < — ' 1,y 8 T ——
T T 10 B L
Vr Vbrm T~
00.1 0 100
4 Bias Voltage (V)
-l

1 2.0
X 12 —~ 18
)
& 10 b 16
g s = 14
c © .
c 6 25°C E 25°C
w 4 e .
> - \l
5 2 3] 1.0 ' <
\j o
S0 / 2 08
5 : T 06 : ™
e 5 ! : =
: 0.4 :
-8 -40 -20 0 20 40 60 80 100 120 140 160

-40 -20 0 20 40 60 80 100 120 140 160

Case Temperature (T,) - °C
Junction Temperature (T ) - °C P T

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Soldering Parameters

" Pb-Free assembly
Reflow Condition (see Fig. 1) Figure 1 g
-Temperature Min (T_ . ) +150°C T ™R _
Pre Heat |-Temperature Max (Ts(max)) +200°C Cn_tl_uLceta(l,%:ne
-Time (Min to Max) (t,) 60-180 secs. ﬂ T
Average ramp up rate (LiquidusTemp (T,) R ) —1 d
to peaglj() S 3 C/sec. Max. %TS(max)
Ts(max) tOTL - Ramp'up Rate 3°C/sec. Max. g Ramp-down
e -Temperature (T,) (Liquidus) +217°C E-Tsmm
eI temperature (1) 60-150 secs. [ et
PeakTemp (T,) +260(+0/-5)°C
25
Time within 5°C of actual PeakTemp (t)) 30 secs. Max. time(ttozgsékt:epnelzz)rature—b Time >
Ramp-down Rate 6°C/sec. Max.
Time 25°C to PeakTemp (T,) 8 min. Max.
Do not exceed +260°C Environmental Specifications

. 80% Rated V,, (V,. Peak) +125°C or +150°C,
High Temp Voltage

- 504 or 1008 hrs. MIL-STD-750 (Method 1040)
. e . Block
Physical Specifications ocking JEDEC, JESD22-A-101

-65°C to +150°C, 15 min. dwell, 10 up to 100

q Te Cycli les. MILSTD-750 (Method 1051) EIA/JEDEC,
Lead Material Copper Alloy emp Cycling j\éCSeDSZZ-A'Ioll (Metho ) EIA/
Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Terminal Finish 100% Matte-Tin Plated Humidity JEDEC, JESD22-A-101

+150°C 1008 hrs. MIL-STD-750 (Method 1031)

HighTemp Storage | -cc je5p29.A-101

UL recognized epoxy meeting flammability

Body Material P
classification 94V-0 Low Temp Storage -65°C, 1008 hrs.
0°C to +100°C, 5 min. dwell, 10 sec. transfer,
Thermal Shock 10 cycles. MILSTD-750 (Method 1056) JEDEC,

JESD22-A-106

Resistance to Solder | . 50 secs. MILSTD-750 (Method 2031)

Heat
Moisture Sensitivity 85%RH, +85°C, 168 hrs., 3 reflow cycles
Level (+260°C Peak). JEDEC-J-STD-020, Level 1

Dimensions — 3x3 QFN

TOP VIEW BOTTOM VIEW  feconmontes mmm
solder paa layou

- A 4 e T aeneony) | Min | Max | Min | Max |

30 [ I A 0.114 0.122 2.900 3.100

T 127mm B 0.14 0.122 2.900 3.100

B F : [ 0.077 0.081 1.950 2.050

Li 1-50mm E 0.013 0.017 0.335 0.435

' F 0.078 0.082 1.980 2.080

END VIEW SIDE VIEW H 0.037 0.041 0.950 1.050

—F J 0.002 0.006 0.050 0.150

— J%HL = =t 254mm K1 0.006 0.001 0.150 0.250

Nl Ve e K2 0.006 0.001 0.150 0.250

M1 0.028 0.031 0.700 0.800

M2 0.013 0.017 0.330 0.430

N1 0.097 0.101 2.470 2.570

N2 0.084 0.088 2.130 2.230

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Part Numbering Part Marking

SDP xxx 2 Q12 FL RP

TYPE — REEL PACK

SIDACtor DSL Protector ROHS COMPLIANT T'FD P24F T (r;;gfr;:' tlc\JllEaIe"clfrii?algCE:a?aggristicsTabIe)
MEDIAN VOLTAGE I, RATING

” XXXXX__ Date code

CONSTRUCTION PACKAGE TYPE
VARIABLE

Packing Options

PackageType Description Quantity Added Suffix Industry Standard
Q12 33 QFN 5000 RP EIA-481D

Tape and Reel

Tape and Reel Specifications — 3x3 QFN

o
yYmDbols escription
A Reel Diameter N/A 112.992 | N/A | 330.0
A B | Drive Spoke Width 0059 | N/A | 150 | N/A
C Arbor Hole Diameter 0.5604 | 0.531 | 12.80 | 13.50
D Drive Spoke Diameter 0.795 | N/A |20.20 | N/A
N Hub Diameter 1.969 | N/A | 50.00 | N/A
Reel Dimension W, | Reel Inner Width at Hub | 0.488 | 0.567 | 12.40 | 14.40
A, Pocket Width at Bottom | 0.126 | 0.134 | 3.20 | 3.40
| —{ <Do B, Pocket Length at Bottom | 0.126 | 0.134 | 3.20 | 3.40
T = fho D1 CARRIER TAPE T D, | Feed Hole Diameter 0.059 | 0.063 | 150 | 160
I e i i S R S - D, | Pocket Hole Diameter | 0.059 | N/A | 150 | N/A
S S E— G_Eo_@:_? t E, | FeedHole Position 1 | 0.065 | 0.073 | 1.65 | 1.85
Wo @ F-—-Y 2 W E, | Feed Hole Position2 | 0.400 | 0.408 | 10.15 | 10.35
Ko. | _Y_ ! / [ 1____+__£ E Feed Hole Center - 0215 | 0219 | 545 @ 555
! b P — P e— < Pocket Hole Center 2 ' : ' '
o COVER TAPE K, Pocket Depth 0.039 | 0.051 | 1.00 | 1.30
Tape Dimension ltems P, Feed Hole Pitch 0.153 | 0.161 | 3.90 | 4.10
P, Component Spacing 0.311 [ 0.319 | 790 | 8.10
Feed Hole Center -
CARRIER TAPE COVER TAPE P, Pocket Hole Center 1 0.077] 0.081 190 2.06
END START T Carrier Tape Thickness 0.010 | 0.014 | 0.25 | 0.35
000dpoboodooooodoooo Emloesses Caniar
N \ \D \ \D D\ \D W | oo Width 0.453 | 0.484 | 11.50 | 12.30
| : : ! W, Cover Tape Width 0.358 | 0.366 | 9.10 | 9.30
l« TRAILER _,! < LEADER
I 160mmMIN | ! 400mm MIN !

Leader and Trailer dimension of the tape

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.

© 2017 Littelfuse, Inc.
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SDP Series - SOT23-5 HE [rors] S (P9) €3

Description

This new SIDACtor series thyristors are targeted for the
tertiary or line driver side protection position for VDSL2+,
ADSL2 applications and general /O protection functions.
This new low capacitance over voltage protection does not
require a bias voltage and is sufficiently robust for the chip-
side position behind the coupling transformer.

This SOT23-5 solution, with its flow-through design,
minimizes PCB trace layout routing, while its four different
stand-off voltage values offer compatibility with a variety of
line drivers. Its low capacitance makes it compatible with
ADSL2 and VDSL2, and the 30MHz bandplan of VDSL2+.

Agency Approvals Features & Benefits

Agency Agency File Number e | ower overshooting e Starts to switch in
A E133083 protection than clamping nanoseconds
e SOT23-5 surface mount e RoHS compliant and
package Halogen-Free

Schematic Symbol ® | ow insertion loss ¢ Pb-free E3 means 2nd level
interconnect is Pb-free and
the terminal finish material

® | ow capacitance

_ ° _ ® Bidirectional transient is tin(Sn) (IPC/JEDEC
(Tip) E E| (Tip) voltage protection J-STD-609A.01)
¢ Robust surge rating
NC |Z EZ Applicable Global Standards
B *YD/T 950 ¢ |EC 61000-4-5 2nd edition
(Ring)[3 z| (Ring) ¢ YD/T 993 e [TU K.20/21/45 Basic Level
¢ YD/T 1082 ¢ |TU K.20/21/45 Enhanced

« GR 1089 Interbuilding Level
o TIA-968-A

Additional Information * GR 1089 Intra-building * TIA-968-B

¢ [EC 61000-4-2
B B &

Datasheet Resources Samples

Electrical Characteristics

V_@| =1.0
V. .. @] =5pA V. @250V/us | | TOT Co@f=1MHz,2V
Part Number Marking S Amps _

SDP0080T023G5RP P8G 8 15 30 500 4.0 8.0 9.0
SDP0120T023G5RP P12G 12 20 30 500 4.0 78 9.0
SDP0180T023G5RP P18G 18 25 30 500 4.0 7.3 8.3
SDP0240T023G5RP P24G 24 35 30 500 4.0 5.7 6.5

Notes:

- All measurement are made at an ambient temperature of 25°C.
- Ipp applies to -40°C through +85°C temperature range.
- Ipp is repetitive surge rating and is guaranteed for the life of the product.

- SIDACtor components are bidirectional. All electrical parameters and surge rating apply to
forward and reverse polarities.

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Maximum Ratings

Parameter Name Symbol Test Conditions Value Units

SDP0080T023G5RP 50

8/20" ) SDP0120T023G5RP 70

o 1.2/50° M SDPO180T023G5RP 70
Lightning surge waveforms oo A

SDP0240T023G5RP 70

5/310!
1017002 min 20
min max

Operating Free Temperature Range T, -40 +85 “C
Junction temperature T, -40 +150 °C
Storage temperature Tse -40 +150 “C

Notes:

1. Voltage waveform in ps

2.Current waveform in ps

—ThSSdLevice aflso complies with IEC 61000-4-2 ESD +15kV (air discharge), +8 kV(contact discharge) and IEC 61000-4-4 EFT 40A(5/50nS) in equipment level ESD test when used behind the
X transformer.

- The component must initially be in thermal equilibrium with -40°C <T, < +1560°C
- The lightning surge may be repeated after the device returns to its initial conditions.

Mechanical dimensions, recommended layout dimensions

The epoxy meets UL 94V-0 ratings.

R ---

0.035 | 0.057 | 0.90 1.45

0 0.004 0 0.10
0.035 | 0.051 0.90 1.30
0.014 | 0.020 | 0.35 0.50
0.004 | 0.008 | 0.09 0.20
0.1 0.118 | 2.80 3.00
0.059 | 0.069 1.50 1.75
0.102 | 0.118 2.6 3.00

*‘3_[1: ] ] 0004 | 0024 | 010 | 060

-

rHo [ ——=]]

0.037(0.95)

ommoolwE B>

%7

0.037(0.95)

T Dimension are in inches

- (and millimeters).

N | 0.047(1.2)

0.024(0.60)

0.138(3.5)

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Thermal Considera

Package

Parameter Value Unit
Operating Junction Temperature Range -40 to +150 °C
Storage Temperature Range -40 to +150 °C
Thermal Resistance: Junction to Ambient 120 °C/W

2.0
1.8
1.6
1.4
1.2
1.0
0.8

I, (T.= 25°C)

Ratio of

0.6
0.4

14
R 12
& 10
(o]
N j:% 8
25°C o 6
\l = 4
: G 2
' \ E 0
\ 8
- 4
— (0]
& 6
40 20 0 20 40 60 80 100 120 140 160 -8
CaseTemperature (T.) - °C

-40 -20 0 20 40 60 80 100 120140 160

JunctionTemperature (T;) - °C

Capacitance vs. Bias Voltage V-l Characteristics

9
8
_ 7 -V
LL
£ [\
© ° \\
(&)
S \\ )
s | N SDP-08 .|

© 2017 Littelfuse, Inc.
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SDP-xxx Application example

The following schematics show alternate protection solutions and the SDP3500Q38CB overvoltage protector. GDTs may

for a typical DSL interface that connects to outside wiring. also be used on the line side of the coupling transformer. The
This surface mount SOT23-5 chip-side solution provides a flow-through design of the SOT23-5 package is illustrated
minimum footprint solution appropriate for high density card below. If the inter winding capacitance of the transformer is
designs. The SDP-xxx0T023 will protect the interface from allowing some common mode events to get coupled across,
lightning induced surges on the chip-side of the coupling then the SDP-xxx0T023 can be placed in a three chip mode,
transformer. This tertiary protector may be preceded by line- as shown below for additional chip-side protection.

side protection such as the TeleLink overcurrent protector

DSL driver chipset
Tip E
Ring
SDP-018
DSL driver chipset
Tip
Ring
(3)SDP-018
[ ]
1 5 PCBTrace
NC [2 <
3 4 PCBTrace

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Soldering Parameters

Reflow Condition

Pb-Free assembly

(see Fig. 1)
-Temperature Min (T, . ) +150°C
Pre Heat |-Temperature Max (T_ ) +200°C
-Time (Min to Max) (t.) 60-180 secs.

Average ramp up rate (LiquidusTemp (T)
to peak)

3°C/sec. Max.

T toT, - Ramp-up Rate

3°C/sec. Max.

S(max)
-Temperature (T,) (Liquidus) +217°C
Reflow
-Temperature (t,) 60-150 secs.
PeakTemp (T,) +260(+0/-5)°C

Time within 5°C of actual PeakTemp (t )

30 secs. Max.

Ramp-down Rate

6°C/sec. Max.

Time 25°C to Peak Temp (T,)

8 min. Max.

Do not exceed

+260°C

Physical Specifications

Terminal Material

100% Matte-Tin Plated

Solderability

EIA J-STD-002, TEST A.

Part Numbering

SDP xxx0T023G 5 RP

Type j

SIDACtor DSL Protector

Nominal Working voltage:
008=8V

012=12V

018=18V

024=24V

Construction variable:
O=single chip

Package
T023=S0T23-5

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17

Packing Option
RP: Reel Pack

Number of pins

Surge Ipp rating

Figure 1
— b
T L

P Critical Zone
1] T .
o I =1 d
S
5 S(max)
-
g Ramp-down|
s
E Tsimin
2 —tg

25
time to peak temperature ———» .
(t 25°C to peak) Time—>

Environmental Specifications

Mil-STD-883, Method 1010.8 Condition
C, -65°C to +150°C

enpeyaling 168 Hrs, 85°C /60%RH-+3IR-Reflow,
260°C +5V, -0°C
JESD 22-A101 85°C , 85°CRH. 50V
Bias Humidity 168 Hrs, 85°C /60%RH+3IR-Reflow,

260°C +5V, -0°C

Pressure Cooker

JEDEC 22-A102 No Bias, 121°C,
100%RH 96Hrs/192Hrs.

168 Hrs, 85°C /60%RH+3IR-Reflow,
260°C +5V, -0°C

HighTemp Storage

JESD 22-A103 Con B. 150°C, no bias 1000Hrs

JESD 22-108

HTRB 168 Hrs, 85°C /60%RH+3IR-Reflow,
260°C +5V, -0°C
Mil-STD-883, Method 1011.9 Condition
A, 0°C to 100°C
Thermal Shock 168 Hrs, 85°C /60%RH-+3IR-Reflow,
260°C +5V, -0°C
C-SAM As per flow, JSTD-020 pre&post preconditioning
test.
Wet Humidity NEMI standard: 60°C/93%RH
(Tin only)

[l [

PXXG

ATTET

Pin 1 indicator

—— Part Marking Code



i : SIDACtor® Protection Thyristors
%A&!Etlfltu?d Teccor®brand SIDACtor®DSL Protection Devices

Packing Options

Package Type Description Quantity Added Suffix Min. Order Qty. Industry Standard

SOT23-5

1023 Tape & Reel Pack

3000 ‘ RP ‘ 3000 ‘ EIA-481-A

Tape and Reel Specification — SOT23-5

8mm TAPE AND REEL

ACCESS HOLE
—| |- 14, 4 1.5 4. Omm ~
. 4mm . Smm 2.0
DIA. HOLE mm F 1. 75mm
S — , o
[l Smn EIEIEEIE]
180mm £ GO:m 4. 0mm ~> 4—
A ]
SOT23-5 (8mm POCKET PITCH)
]
Amamal amama
USER DIRECTION OF FEED PIN 1

GENERAL INFORMATION

1. 3000 PIECES PER REEL.
2. ORDER IN MULTIPLES OF FULL REELS ONLY.

2y \ COVER TAPE

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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P0080T023G5 HE [rors] A (D)

Description

This new PO080T023G5 is targeted for the tertiary or line
driver side protection position for VDSL2+ and ADSL2+
applications. This new low capacitance over voltage
protection does not require a bias voltage and is sufficiently
robust for the chip-side position behind the coupling
transformer. This SOT23-5 solution, with its flow-through
design, minimizes PCB trace layout routing makes it
compatible with a variety of line drivers. Its low capacitance
makes it compatible with ADSL2 and VDSL2, and the
30MHz bandplan of VDSL2+.

Agency Approvals Features & Benefits

- e | ower overshoot protection e Bidirectional transient
Agency Agency File Number . .
- than clamping voltage protection
N\ | E133083 .
e SOT23-5 surface mount ® Robust surge rating
package

e RoHS compliant

e | ow insertion loss . .
* 2nd level interconnect is

e | ow capacitance Pb-free per IPC/JEDEC
J-STD-609A.01

Schematic Symbol

Protection solution to meet

. [ .
(Tip) E E (Tip) *YD/T 950 * |EC 61000-4-5
*YD/T 993 « ITU K.20/21 Basic Level
- ¢ YD/T 1082 e |TU K.20/21 Enhanced
NC |Z ZZ L Level
¢ GR 1089 Interbuilding
. . « GR 1089 Intra-building ~ © 1 A-968A
(Ring) |3 E (Ring) o IEC 610004-2 * TIA-968-B

Surge Ratings

Additional Information

A &

Datasheet Resources Samples

Electrical Characteristics
V. @] =2.2
V. @| =buA |V.@250V/us | | | s u Co@f=1MHz,2V
Part Number Marking Amps _

PO080T023G5RP | P08G | 8 | 15 | 3 | 800 | 22 | 4 [ 90 | 10 |
Notes:
- All measurement are made at an ambient temperature of 25°C Ipp applies to -40°C - SIDACtor devices are bidir@ptiona\. All electrical parameters and surge rating apply to
throught +85°C temperature range. forward and reverse polarities.
- Ipp is repetitive surge rating and is guaranteed for the life of the product. - Specifications are subject to change without notice.

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
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Maximum Ratings

Parameter Name Symbol Test Conditions Value Units
10x1000ps 18 A
Lightning surge waveforms | 10x700s/5x310us 25 A
ghtning surg o 1.2x50ps/8x20ps 50 A
2x10us 45 A

min max

Operating Free Temperature Range T, -40 +85 °C
Junction temperature T, -40 +150 *C
Storage temperature Terg -40 +150 °C

Notes:

-The device also complies with IEC 61000-4-2 ESD +15kV (air discharge), +8 kV(contact discharge) and IEC 61000-4-4 EFT 40A(5/50nS)
-The device must initially be in thermal equilibrium with -40°C <T, <+150°C

-The lightning surge may be repeated after the device returns to its initial conditions.

Mechanical dimensions, recommended layout dimensions

The epoxy meets UL 94V0 ratings.

Dimension

‘e - 0035 | 0.057 | 0.90 | 145

— 0.000 | 0.004 | 000 | 0.10

OOSLO%{ O i gy 0.035 | 0.051 | 0.90 1.30
03ress 0.014 | 0.020 | 035 | 0.50
— O | D 0.004 | 0008 | 0.09 | 020

0.110 | 0.118 | 2.80 3.00
0.059 | 0.069 1.50 1.75
0.102 | 0.118 | 2.60 3.00
0.004 | 0.024 | 0.10 0.60

G)'nmUOw£2>

TI]Z Al

@ 7

0.037(0.95)

1 T Dimension are in inches
. _ (and millimeters).

| 0.047(1.2)

0.024(0.60)

—

| ——
0.138(3.5)
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Thermal Considerations

Package Symbol Parameter Value Unit
T, Operating Junction Temperature Range -40 to +150 °C
Ters Storage Temperature Range -40 to +150 °C
Rosn Thermal Resistance: Junction to Ambient 120 °C/W

Holding Current vs. Case Temperature V; vs. Junction Temperature

2.0 14
—~ 18 °
o ® 12
o 16 o 10
N =)
I
Tl e ™ § 8
= ° 6
= 12 25°C S 25 °C
- N l > 4
[S) 1.0 5 2
2 08 ~ £ o M
P I~ S 4 :
0.6 5
= &
0.4 6
40 20 0 20 40 60 80 100 120 140 160 -8
Case Temperature (T,) - °C -40 -20 0 ?0 40 60 80 100 120 140 160
JunctionTemperature (T ) - °C

Capacitance vs. Bias Voltage* V-l Characteristics

10 AN Is
(V' —_
= S~ Iy —>
@® 8
Q T ——
: \
s — IpRM —>
S 6 -V
©
o
S 4

2

0

0 1 2 3 a 5 6 7 8

Off-State Voltage (V) -l

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17



i : SIDACtor® Protection Thyristors
% Littelfuse Teccor®brand SIDACtor® DSL Protection Devices

Expertise Applied | Answers Delivered

P0080T023G5 Application example

The following schematics show alternate protection solutions and the PO080T023Gb overvoltage protector. GDTs may also

for a typical DSL interface that connects to outside wiring. be used on the line side of the coupling transformer. The
This surface mount SOT23-5 chip-side solution provides a flow-through design of the SOT23-5 package is illustrated
minimum footprint solution appropriate for high density card below. If the inter winding capacitance of the transformer is
designs. The PO080T023G5 wiill protect the interface from allowing some common mode events to get coupled across,
lightning induced surges on the chip-side of the coupling then the PO080T023G5 can be placed in a three chip mode,
transformer. This tertiary protector may be preceded by line- as shown below for additional chip-side protection.

side protection such as the TelelLink over-current protector

DSL driver chipset
Tip E
Ring
SDP-018
DSL driver chipset
Tip
Ring
(3)SDP-018
[ ]
1 5 PCBTrace
NC [2 <
3 4 PCBTrace
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Part Numbering
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P 008 0 T023G 5 RP

Product family
P=SIDACtor

Nominal Working voltage:
008=8V

Construction variable:
O=single chip

Package
T023=S0T23-5

Packing Option
RP: Reel Pack

Number of pins

Surge Ipp rating

Part Marking

L[4

P08G

—— Part Marking Code

AT

Pin 1 indicator

Soldering Parameters

Reflow Condition

Pb-Free assembly

(see Fig. 1)
-Temperature Min (T, . ) +150°C
Pre Heat |-Temperature Max (T ) +200°C
-Time (Min to Max) (t ) 60-180 secs.

Average ramp up rate (LiquidusTemp (T,)
to peak)

3°C/sec. Max.

T toT, - Ramp-up Rate

3°C/sec. Max.

S(max)
-Temperature (T,) (Liquidus) +217°C
Reflow
-Temperature (t,) 60-150 secs.
PeakTemp (T,) +260(+0/-5)°C

Time within 5°C of actual PeakTemp (t )

30 secs. Max.

Ramp-down Rate

6°C/sec. Max.

Time 25°C to PeakTemp (T,)

8 min. Max.

Do not exceed

+260°C

Physical Specifications

Terminal Material 100% Matte-Tin Plated

Solderability EIA J-STD-002, TEST A.

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17

Figure 1
— b
TP 1 1
e
ﬂ TL "
o I 0 |
S
3 S(max)
=]
g Ramp-down
Q [Preheat |
E Tsimin
[ —ts
25
time to peak temperature ———»i .
(t 25°C to peak) Time—>

Environmental Specifications

Mil-STD-883F, Method 1010.8 Condition
C, -65°C to +150°C

fepeeyaling 168 Hrs, 85°C /60%RH-+3IR-Reflow,
260°C +5V, 0°C
JESD 22-A101-B 85°C , 85°CRH. 50V
Bias Humidity 168 Hrs, 85°C /60% RH+3IR-Reflow,

260°C +5V, -0°C

Pressure Cooker

JEDEC 22-A102C No Bias, 121°C,
100%RH 96Hrs/192Hrs.

168 Hrs, 85°C /60% RH+3IR-Reflow,
260°C +5V, -0°C

HighTemp Storage

JESD 22-A103C Con B. 150°C, no bias 1000Hrs

HTRB

JESD 22-108C
168 Hrs, 85°C /60% RH+3IR-Reflow,
260°C +5V, -0°C

Thermal Shock

Mil-STD-883F, Method 1011.9 Condition
A, 0°C to 100°C

168 Hrs, 85°C /60%RH+3IR-Reflow,
260°C +5V, -0°C

As per flow, JSTD-020C pre&post

CSAM preconditioning test.
Wet Humidity NEMI standard: 60°C/93%RH
(Tin only)
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Packing Options

Package Type Description Quantity Added Suffix Min. Order Qty. Industry Standard

SO7235 3000 RP 3000 EIA-481-A

023 Tape & Reel Pack

Tape and Reel Specification — SOT23-5

8mm TAPE AND REEL

ACCESS HOLE

4.0mm  —» -
—>| [ 14.4m Dli:SéngLE *‘ +—2.0mm F 1.75mm
T i Sl i S
T [t §m ¢ @[j@ @4
180mm :;t 6(Jl$|\ 4.0mm "‘ I~
Y
SOT23-5 (8mm POCKET PITCH)
| | ONONONONONONONG

nl [ [ nl
]
oo

ooo

o)

USER DIRECTION OF FEED PIN 1

GENERAL INFORMATION

1. 3000 PIECES PER REEL.
2. ORDER IN MULTIPLES OF FULL REELS ONLY.

nl nl
L]
ooo

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17


http://www.littelfuse.com/disclaimer-electronics

SIDACtor® Protection Thyristors % Littelfuse

Broadband Optimized™ Protection

Expertise Applied | Answers Delivered

TwinChip™ Series - D0-214 HF [rors] Y (B9) €3

Description

TwinChip™ Series DO-214 are very low capacitance
SIDACtor® thyristors designed to protect broadband
equipment such as VolR DSL modems and DSLAMs
from damaging overvoltage transients. This series
provides a surface mount solution that enables
equipment to comply with global regulatory standards,
while limiting the impact to broadband signals.

Features and Benefits

e Low voltage overshoot e 40% lower than
comparable product

RoHS Compliant and
Halogen-Free

® | ow on-state voltage

Does not degrade surge
capability after multiple
surge events within limit. ® Pb-free E3 means 2nd

Agency Approvals

Agency Agency File Number . . level interconnect is
e | ow distortion .
[ | 133083 ‘ o Pb-free and the terminal
e Fails short circuit when finish material is tin(Sn)
surged in excess of (IPC/JEDEC J-STD-

ratings 609A.01)

Pinout Designation
Applicable Global Standards

¢ TIA/968-A/B e YD/T 950

Schematic Symbol e |TU K.20/21/45 e [TU K.20/2*1/45
Enhanced

e |[EC 61000-4-5 2nd

NOT APPLICABLE

C - __ . edition ¢ GR 1089 Inter-building*
| ' ¢ GR 1089 Intra-building
Lo - = _ e YD/T 993

* Additional series resistance may be required to comply

Electrical Characteristics

VDRM VS I | | VT
@l =BHA @100V/ps bl e v @|,=2.2 Amps @1MHz, 2V bias

V min V max mA min | mA max | A max V max pF min | pF max

Part Number Marking

PO642SALRP P062A 58 77 120 800 2.2 8 25 45
P0722SALRP P072A 65 88 120 800 2.2 8 20 45
PO902SALRP P092A 75 98 120 800 2.2 8 20 40
P1102SALRP P112A 90 130 120 800 2.2 8 15 35
P1302SALRP P132A 120 160 120 800 2.2 8 15 35
P1502SALRP P162A 140 180 120 800 2.2 8 15 30
P1802SALRP P182A 170 220 120 800 2.2 8 10 30
P2302SALRP P232A 190 260 120 800 2.2 8 10 25
P2602SALRP P262A 220 300 120 800 2.2 8 10 25
P3002SALRP P302A 280 360 120 800 2.2 8 10 25
P3502SALRP P362A 320 400 120 800 2.2 8 10 20
P4202SALRP P422A 380 500 120 800 2.2 8 10 20
P4802SALRP P482A 440 600 120 800 2.2 8 5 20
PB002SALRP PB02A 550 700 120 800 2.2 8 5 20

Table continues on next page.
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Electrical Characteristics (continued)

Vorw Vs | | | V.
@l =BHA @100V/us Y ® v @l =22A @1MHz, 2V bias
Part Number Marking
V min mA min | mA max | A max pF min | pF max
58 800 2.2 25 45

PO642SBLRP P062B 77 120 . 8

P0722SBLRP P072B 65 88 120 800 2.2 8 20 45
P0902SBLRP P092B 75 98 120 800 2.2 8 20 40
P1102SBLRP P112B 90 130 120 800 2.2 8 15 35
P1302SBLRP P132B 120 160 120 800 2.2 8 15 35
P1502SBLRP P152B 140 180 120 800 2.2 8 15 30
P1802SBLRP P182B 170 220 120 800 2.2 8 10 30
P2302SBLRP P232B 190 260 120 800 2.2 8 10 25
P2602SBLRP P262B 220 300 120 800 2.2 8 10 25
P3002SBLRP P302B 280 360 120 800 2.2 8 10 25
P3502SBLRP P3528 320 400 120 800 2.2 8 10 20
P4202SBLRP P422B 380 500 120 800 2.2 8 10 20
P4802SBLRP P482B 440 600 120 800 2.2 8 5 20
P6002SBLRP P602B 550 700 120 800 2.2 8 9 20
P3002SCLRP P302C 280 360 120 800 2.2 8 20 35
P3502SCLRP P352C 320 400 120 800 2.2 8 20 30
P4202SCLRP P422C 380 500 120 800 2.2 8 15 30
P4802SCLRP P482C 440 600 120 800 2.2 8 15 30
P6002SCLRP P602C 550 700 120 800 2.2 8 10 25
P7002SCLRP* P702C 640 850 120 800 2.2 8 10 30

Notes:

- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).
- Components are bi-directional.

- Part with * is under development

Surge Ratings

TSM

0.2/310° 2/101 8/20 1 10/160" | 10/560" | 5/320" 10/360 10/1000 ' 5/310 1
0.5/700 2 2/102 1.2 10/1602 | 10/560 2 9/720 2 10/360 2 10/1000 2 10/7002 | 50/60 Hz

A min

A 20 150 150 90 50 75 75 45 75 20 500
B 25 250 250 150 100 100 125 80 100 25 500
© 50 500 400 200 150 200 175 100 200 30 500

Notes:

1 Current waveform in ps
2 Voltage waveform in ps

- Peak pulse current rating (I,,.) is repetitive and guaranteed for the life of the product that
remains in thermal equilibrium.

- |, ratings applicable over temperature range of -40°C to +85°C
- The component must initially be in thermal equilibrium with -40°C <T < +150°C

Additional Information

Sl

Datasheet Resources Samples

© 2017 Littelfuse, Inc.
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Thermal Considerations

Package SiVaglele] Parameter Value Unit
DO-214AA T, Operating Junction Temperature Range -40 to +150 °C
Tg Storage Temperature Range -65 to +150 °C
Ron Thermal Resistance: Junction to Ambient 90 °C/W
V-l Characteristics t x t, Pulse Waveform
+l
& ‘ t, ; rise tfme to beak vélue
— 3 100 P Peak tq = decay time to half value
L N Value ‘
ls —» c |
Iy — g Waveform = t, x tg
3
IpRM—> 3 1
v g 50 < Half Value
X
[]
J)
o
|
& \\\
£, L
t, tg
, 0 t — Time (ps)
-l
Normalized V; Change vs. Junction Temperature Normalized DC Holding Current vs. Case Temperature
14 2.0
o
? 12 —~ 18
o 10 1
> 8 g 1.6
& LTINS
o 1
5 o o \ :
© 4 25°C = 12 25lC
5 2 i 510 .
g o0 : S o8 P
S 4 ’ & 5 ™
[5) H 0.6 .
o -6 ' H ™~
; 0.4
-8 40 20 0 20 40 60 80 100 120 140 160
-40 -20 O ?0 40 60 80 100 120 140 160 CaseTemperature (Tc) _oC
JunctionTemperature (T ) - °C

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17



SIDACtor® Protection Thyristors
Broadband Optimized™ Protection

w4 Littelfuse

Expertise Applied | Answers Delivered

Soldering Parameters

Reflow Condition

Pb-Free assembly

(see Fig. 1)
-Temperature Min (T, . ) +150°C
Pre Heat |-Temperature Max (T ) +200°C
-Time (Min to Max) (t,) 60-180 secs.

Average ramp up rate (LiquidusTemp (T,)
to peak)

3°C/sec. Max.

T, toT, - Ramp-up Rate

S(max)

3°C/sec. Max.

-Temperature (T,) (Liquidus)

+217°C

Reflow

-Temperature (t,)

60-150 secs.

PeakTemp (T,)

+260(+0/-5)°C

Time within 5°C of actual PeakTemp (t )

30 secs. Max.

Ramp-down Rate

6°C/sec. Max.

Figure 1
= b
TP 1 1
ﬂ T .
oT I =1 I
S
5 S(max)
=
g Ramp-down|
=3
£ Tsimin
2 — 1t
25
time to peak temperature ——— > .
(t 25°C to peak) Time—>

Time 25°C to PeakTemp (T,)

8 min. Max.

Do not exceed

+260°C

Physical Specifications Environmental Specifications

Lead Material Copper Alloy

Terminal Finish 100% Matte-Tin Plated

High Temp Voltage
Blocking

80% Rated V,,,, (V,. Peak) +125°C or +150°C,
504 or 1008 hrs. MIL-STD-750 (Method 1040)
JEDEC, JESD22-A-101

Body Material

UL Recognized epoxy meeting
flammability classification V-0

Temp Cycling

-65°C to +150°C, 15 min. dwell, 10 up to 100
cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104

Part Marking

Part Marking Code
PXXXX - (Refer to Electrical Characteristics Table)
XXX — Date Code

Biased Temp &
Humidity

52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
JEDEC, JESD22-A-101

High Temp Storage

+150°C 1008 hrs. MIL-STD-750 (Method 1031)
JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MIL-STD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1

© 2017 Littelfuse, Inc.
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Dimensions — DO-214AA

Case Pad Outline . .
B Temperature 0.079 Dimensions
‘ - D . ‘ Measuyement ‘*_ (2.0) 7™
‘ Point o A 0.130 | 0.156 3.30 3.95
T 0.110 B 0.201 0.220 5.10 5.60
c i A 2.8) c 0077 | 0087 | 195 | 220
_ D 0.159 | 0.181 4.05 4.60
0.079 | )
(2.0) _inch E 0.030 | 0.063 0.75 1.60
(millimeter)
F 0.075 | 0.096 1.90 2.45
/ f 1 G 0.002 | 0.008 0.05 0.20
m H F b—d H 0.077 | 0.104 1.95 2.65
D i | [ K 0.006 | 0.016 0.15 0.41
K G
Part Numbering Packing Options
Pxxx2 S x LRP PaTckage Description Quantity Asdfclfgd éndustry;
TYPE —|~_REEL PACK ype uffix tandar
SIDACtor DO-214AA
MEDIAN VOLTAGE RoHS COMPLIANT S ‘ Tape & Reel 2500 | RP ‘ EIA-481-D
CONSTRUCTION
VARIABLE I RATING
PACKAGE TYPE

Tape and Reel Specification — DO-214AA

0.1574>| I<_
(4.0)

OOJ)J)OOOOOOOOOOOOOOOO

Ay
S T N0 CLIninin
i _»‘ ?83(1)? 0.059 D;\ Cover tape

(1.5)

12.99
(330.0) Dimensions are in inches
0.512 (13.0) (and millimeters).
Direction of Feed

oooooo

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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TwinChip™ Series - DO-15 - \DI®)

Description

: TwinChip™ Series DO-15 are very low capacitance
, / SIDACtor® thyristors are designed to protect broadband
‘ / / CPE equipment, such as VoIP and xDSL modems from
' ’ j damaging overvoltage transients. The series provides a
, l l through-hole solution that enables equipment to comply
, ' with global regulatory standards while limiting the impact to
broadband signals.

Features & Benefits

e Differential protection surge events within limit.
Agency Approvals ) ) . o
¢ | ow insertion loss e Fails short circuit when

surged in excess of ratings

Agency File Number ® | ow capitance

b\ E133083 e GDT c_ompatible axial
footprint ¢ Pb-free E3 means 2nd level

¢ | ow voltage overshoot mterconrpct 1S 'Pb-free a_nd
the terminal finish material

capability after multiple J-STD-609A.01)

e RoHS Compliant

NOT APPLICABLE

Applicable Global Standards

Schematic Symbol * TIA-968-A ¢ |[EC 61000-4-5 2nd edition

* TIA-968-B *YD/T 1082

| | o ITU K.20/21/45 Basic «YD/T 993
O“—{I }\ H }\ — Level « YD/T 950

¢ GR 1089 Intra-building

Electrical Characteristics

V
IVD%@A 10\8%@73 I, I I ! @1MHz @ 2V bias
Part Number Marking prv—>H B @ .= 2.2 Amps

P2602GBLRP P2628B 220 300 150 800 2.2 8 15 25
P3002GBLRP P30B 280 360 150 800 22 8 10 20
P3502GBLRP P352B 320 400 150 800 2.2 8 10 20
P4502GBLRP* P452B8 400 530 150 800 2.2 8 25 45

Notes:
- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).
- Components are bi-directional.

Additional Information

N

Datasheet Resources Samples
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Surge Ratings

I " R

. 10/160 * 10/1000 * 5/3
Series 10/160 2 10/1000 2 10/700 2 e

| 80 25

B | 100 | 150 |
Notes:
1 Current waveform in ps - Peak pulse current rating (I,,,) is repetitive and guaranteed for the life of the product that remains in thermal equilibrium.
2 Voltage waveform in ps - I, ratings applicable over temperature range of -40°C to +85°C

- The component must initially be in thermal equilibrium with -40°C < T, < +150°C

Thermal Considerations

Package Symbol Parameter Value
T, Operating Junction Temperature Range -40 to +150 °C
T Storage Temperature Range -65 to +150 °C
DO-15 Ry Thermal Resistance: Junction to Ambient 120 °C/W
V-l Characteristics t x t, Pulse Waveform
+l
p & ‘ te - rise ti‘me to [‘>eak va‘lue
3 tg =d time to half val
|-|- . f 100 Peak d‘ ecay time to half value
j Jy Value ‘
| - c
|f| [ A 2 Waveform =t x tq
i 3
IpRM —> : @
< — 1 @
v +V g 50 Half Value
vT vT I &
T DRM §
Vs | \
& I ——
)
t ty
v 0 t — Time (us)
-l
Normalized V; Change vs. Junction Temperature Normalized DC Holding Current vs. Case Temperature
14 2.0
X 12 —~ 18
L 10 2
[0} o 1.6
2 8 =
= 6 - o 1.4
< 25°C = 25°C
> 4 = |
<, 5 1.0 ~
= \ o
e 4 [
o) f 0.6 :
S ! H ™
5 04 '
-8 40 20 0 20 40 60 80 100 120 140 160
-40 -2 20 4 100 120 140 1
0-20 0 _O 0 60 80100 120140 160 CaseTemperature (T.) - °C
JunctionTemperature (T ) - °C
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SIDACtor® Protection Thyristors
Broadband Optimized™ Protection

Soldering Parameters

Reflow Condition

Pb-Free assembly
(see Figure 1)

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

S(max)

toT, - Ramp-up Rate

3°C/second max

-Temperature (T, ) (Liquidus)

217°C

Reflow

-Temperature (t,)

60-150 seconds

Peak Temperature (T,)

260(+0/-5)°C

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

30 seconds max

Figure 1
— e
T ] P
ﬂ T
2 TS ! _tL |
E (max)
=]
g Ramp-down|
s
€ Tsimin
® / L
25
time to peak temperature ———— > .
(t 25°C to peak) Time—>

Ramp-down Rate

6°C/second max

Time 25°C to peak Temperature (T,)

8 minutes max

Do not exceed

260°C

Physical Specifications Environmental Specifications

Lead Material Copper Alloy

Terminal Finish

100% Matte-Tin Plated

80% Rated V,, (V,. Peak) +125°C or +150°C,

Body Material

UL Recognized epoxy meeting
flasmability classification V-0

H DRM
:;g:k'l_'impvmtage 504 or 1008 hrs. MILSTD-750 (Method 1040)
ocking JEDEC, JESD22-A-101
-65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MILSTD-750 (Method 1051) EIA/
JEDEC, JESD22-A104
Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs.
Humidity EIA/JEDEC, JESD22-A-101

High Temp Storage

+150°C 1008 hrs. MIL-STD-750 (Method
1031) JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MIL-STD-750 (Method 1056)
JEDEC, JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs.
EIA/JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method
2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C peak). JEDEC-J-STD-020, Level 1

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Dimensions — DO-15

Inches Millimeters
V D Dimension - -
¢
T B B 0.028 0.034 0.71 0.864
f D 0.12 0.14 3.048 3.556
I
L G L G 0.235 0.27 5.969 6.858
L 1 25.4
Part Numbering Part Marking
Pxxx2G xLRP Part Marking Code
—I: (Refer to Electrical Characteristics Table)
TYPE ] REEL PACK X
P = SIDACtor o
X
MEDIAN VOLTAGE RoHS COMPLIANT E =
CONSTRUCTION - Date Code
VARIABLE I RATING
PACKAGE TYPE
Packing Options

Package Type Description Quantity Added Suffix Industry Standard

G DO-15 Axial Tape & Reel 5000 RP EIA-RS-296-D

Tape and Reel Specification — DO-15

e [ B A | Comporent Spadnd | 0200 +0020" | 508 0508
either side
0039010 l B Inner Tape Pitch 2.062 + 0.059" | 52.37 + 1.498
C Tape Width 0.250" 6.35
C D Max. Off Alignment 0.048" 1.219
< E > T E Reel Dimension 13" 330.2
Bimensions F Max. Hub Recess 3" 76.19
<) (aafﬁ(;nmiﬁﬁ’h“e;ers’_ G Max. Abor Hole 0.68" 1727

3.15
(80.0)
TYP

recess depth max 0.75" F Direction of Feed

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
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SEP Biased Series - 5x6 OFN HF [Fors] A (39) €3)

Description

The new SEP (SIDACtor Thyristor Ethernet/PoE Protector)
series has a surge rating compatible with GR1089
Interbuilding and ITU K.20/21 Enhanced protection
requirements. Targeted for high-speed applications such
as 10BaseT, 100BaseT, and 1000BaseT, the SEP series
maintains signal quality while providing robust protection
for Ethernet and PoE applications. This latest silicon design
innovation results in a capacitive loading characteristic

that is constant with respect to the voltage across the
device. This reduces distortion caused by typical solid-
state protection solutions. Offered in a surface-mount,
QFN package, the SEP provides small package size without
sacrificing power and surge handling capabilities.

Agency Approvals

Agency Agency File Number

b\ | E133083 Features & Benefits
e Compatible with e Fails short circuit when

1000Base-T surged in excess of ratings

Pinout Designation e Balanced overvoltage e RoHS Compliant and

protection Halogen-Free
Linein 1 8| Line out e Low distortion * Pb-free E3 means 2nd level
- Bi 2 7 i . . I 1 -

Bias + Bias e Low insertion loss |nterconr)ect is 'Pb free apd
Ground |3 6| Ground the terminal finish material

Linein |4 5| Line out * Low profile is tin(Sn) (IPC/JEDEC

e SO-8 footprint compatible J-STD-609A.01)

Applicable Global Standards

Schematic Symbol

¢ TIA-968-A e GR 1089 Interbuilding
Line In (1) — — (8) Line Out ¢ TIA-968-B ® GR 1089 Intra-building
Bias (2) — — (7) +Bias e ITU K.20/21 Enhanced *YD/T 1082
G d(3) — (6) G d
LI'IOUn -roun Leve| o YD/T 993
ine In (4) — l_ (5) Line Out « ITU K.20/21 Basic L |
) asic Leve «YD/T 950

¢ |[EC 61000-4-5 2nd edition

Electrical Characteristics

V@ V,@l=
V.@100V/us | | L@V rou
Part Number Marking | lpaw=9MA | ° o H ° e 2.2Amps Capacitance

SEP0080Q38CB SEP-8C 6 25 50 800 2.2 8 _
SEP0640Q38CB SEP06C 58 77 150 800 22 8 See Capacitance vs.
SEP0720Q38CB SEP07C 65 88 150 800 2.2 8 Bias Voltage Graph
SEP0900Q38CB | SEP0SC 75 98 150 800 2.2 8

Notes:
- Absolute maximum ratings measured atT,= 25°C (unless otherwise noted).

- Devices are bi-directional (unless otherwise noted). Additional Information
| Bl |

Datasheet Resources Samples

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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50/60 Hz Ratings

Parameter Name Test Conditions Value Units
0.5s 6.5
1s 4.6
l;y Maximum non-repetitive 2s 3.4 A
on-state current, 50/60 Hz bs 2.3
30s 1.3
900s 0.73

|
Series 600V,

1 cycle

RMS

C | 500 | 400 | 200 | 100 | 30

Notes:

- Peak pulse current rating (I,,,) is repetitive and guaranteed for the life of the product.
- |, ratings applicable over temperature range of -40°C to +85°C

-The device must initially be in thermal equilibrium with -40°C < T, < +150°C

Thermal Considerations

Package Symbol Parameter Value Unit

T, Junction Temperature -40 to +150 “C
Terg Storage Temperature Range -40 to +150 °C
5x6 QFN R Thermal Resistance: Junction to Ambient 100 °C/W

V-l Characteristics Capacitance vs. Bias Voltage*

+ 40
A
35
It — |- Bias Voltage
j 30 — ——ov| =33
ls — 7 - [y T ——5V  a-12
Iy — |- H £ 25 2 301
H [ ~ —
5 £ 2 s :
B s i I : — :
WV < > +V 8 ittt S W iy
T T g 15 D i T B S A e 7 .
vVt Vbrm e s S i P A ’
10 = = .
Vs o T i
5
0
v 0.1 1 10 100
a Line Voltage (V)

* Bias voltage must be lower than V..,

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Normalized V Change vs. Junction Temperature

SIDACtor® Protection Thyristors
Broadband Optimized™ Protection

Normalized DC Holding Current vs. Case Temperature

Percent of Vg Change - %
o N A O ©

-40 -20 0 20 40 60 80 100 120 140 160
JunctionTemperature (T ) - °C

2.0

1.8

1.6

1.4
1.2

25°C

I, (T.= 25°C)

1.0

0.8

Ratio of

0.6

0.4

—

-40

-20

0 20 40 60 80
CaseTemperature (T.) - °C

100 120 140 160

Soldering Parameters

Reflow Condition

Pb-Free assembly

(see Fig. 1)
-Temperature Min (T . /) +150°C
Pre Heat |-Temperature Max (T ) +200°C
-Time (Min to Max) (t,) 60-180 secs.

Average ramp up rate (LiquidusTemp (T))
to peak)

3°C/sec. Max.

Tsiman 10T, - RaMp-up Rate 3°C/sec. Max.
-Temperature (T,) (Liquidus) +217°C
Reflow
-Temperature (t,) 60-150 secs.
PeakTemp (T,) +260(+0/-5)°C

Time within 5°C of actual PeakTemp (t )

30 secs. Max.

Ramp-down Rate

6°C/sec. Max.

Time 25°C to PeakTemp (T,)

8 min. Max.

Do not exceed

+260°C

Physical Specifications

Lead Material Copper Alloy

Terminal Finish

100% Matte-Tin Plated

sy DT classification 94V-0

UL recognized epoxy meeting flammability

Figure 1
-t
Tp 1 ]

ﬂ T

oT ! —t d

B

5 S(max)

=

g Ramp-down|
o Preheat

E TSimin)

e / et

25
time to peak temperature ———»i .
(t 25°C to peak) Time—>

Environmental Specifications

High Temp Voltage
Blocking

80% Rated V,,, (V,. Peak) +125°C or +150°C,
504 or 1008 hrs. MIL-STD-750 (Method 1040)
JEDEC, JESD22-A-101

-65°C to +150°C, 15 min. dwell, 10 up to 100

Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104

Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/

Humidity JEDEC, JESD22-A-101

High Temp Storage

+150°C 1008 hrs. MIL-STD-750 (Method 1031)
JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MILSTD-750 (Method 1056) JEDEC,
JESD22-A-106

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
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Dimensions — 5x6 QFN

Dimension
T
A 0.187 0.207 4.745 5.253
! [ljl b H L B 0.226 0.246 5.745 6.253
‘ C 0.054 0.064 1.374 1.628
J D 0.165 0.171 4.199 4.351
Q J E| |4 h E 0.027 0.033 0.686 0.838
—G F
FIN T INDICATOR F 0.011 0.017 | 0279 | 0432
PIN 1 & 8: LINE IN / LINE OUT
W ::x g;‘(?sG(R-)OUND CONNECTIONS G 0047 0053 1 1 94 1346
[+ PIN 4 & 5: LINE IN / LINE OUT
0 o o o | PIN 7: BIAS (+) H 0.032 0.038 0.800 0.953
F (REF) —+— |
G (REF) | 0.027 0.033 0.686 0.838
5x6 QFN Solder Pad Layout
5o J 0100 | 0106 | 2.540 | 2.692
.0200 0—1
K 0.027 0.033 0.686 0.838
|:| |:| |:| L 0.015 0.021 0.381 0.533

.2920.2050 .1180

I

Part Numbering Part Marking

SEP xxx 0 Q38 C B ﬁﬂf
—|: XXXXXX1— Part Marking Code
TYPE BIASED (Refer to Electrical Characteristics Table)
SIDACtor Ethernet Protector I RATING .
XXXXX——Date Code
MEDIAN VOLTAGE —— i
PACKAGE
CONSTRUCTION VARIABLE
Packing Options

Package Type Description Quantity Added Suffix Industry Standard

5x6x1.5 QFN

== Tape and Reel

4,000 N/A EIA-481-D

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Tape and Reel Specifications — 5x6 QFN

Reel Dimension o
N Millmeters
mbols escription
’ i

A Reel Diameter N/A 112.992 | N/A | 330.0
B Drive Spoke Width 0.059 | N/A 1.50 N/A
A C Arbor Hole Diameter 0.504 | 0.531 | 12.80 | 13.50
D Drive Spoke Diameter 0.795 | N/A |20.20 | N/A
N Hub Diameter 1969 | N/A | 50.00 | N/A
W, Reel Inner Width at Hub | 0.488 | 0.567 | 12.40 | 14.40
A, Pocket Width at Bottom | 0.204 | 0.212 | 5.20 | 5.40
Tape Leader and Trailer Dimensions B, Pocket Length at Bottom | 0.244 | 0.252 | 6.20 | 6.40
END CARRIER TAPE START D, Feed Hole Diameter 0.059 | 0.063 | 150 | 1.60
¥ COVER TAPE D, | Pocket Hole Diameter | 0.059 | N/A | 150 | N/A
coodpboo0gpboooo0gbooo |V E, | Feed Hole Position 1 0.065 | 0.073 | 165 | 1.85
L1 ] \ ﬁ m\ ] [ E, | Feed Hole Position 2 0.400 | 0.408 | 10.15 | 10.35
| : : | F | Pocket Holo Conter 2| 0212 0220 | 540 | 560
t«— TRAILER _,| | LEADER -
I 160mm MIN I ! 400mm MIN ! K, Pocket Depth 0.067 | 0.075 | 1.70 1.90
P, Feed Hole Pitch 0.153 | 0.161 | 3.90 | 4.10
Tape Dimension ltems P, Component Spacing 0.311 | 0.319 | 790 | 8.10
Feed Hole Center -
—> =<-Do CARRIER TAPE
>I:<—T I —> =Po J D E1 P, Pocket Hole Center 1 il e N
I | | _,)! !<—P2 1 ____i T Carrier Tape Thickness 0.010 | 0.014 | 0.25 | 0.35
X © 0 ©ol0 000 }Eo_f':—f —T w E;gﬁ?gﬁlcamer 0.460 | 0.484 | 11.70 | 12.30
Wo m m § _ ‘___EZW W, Cover Tape Width 0.358 | 0.366 | 9.10 | 9.30
| | i | ! | | * _ __ii
< | > <
>: : Ko )I P1 :< Ao
" COVER TAPE

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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Q2L Series - 3x3 QFN HF - \DI®)

Description

Q2L Series 3x3 QFN are low capacitance SIDACtor®
thyristors designed to protect high density broadband
equipment from damaging overvoltage transients.

The series provides a low profile surface solution that
enables broadband equipment to comply with global
regulatory standards while limiting the impact to broad-
band signals and board space.

Features and Benefits

¢ | ow voltage overshoot e Fails short circuit when

Agency Approvals surged in excess of ratings

® | ow on-state voltage
e RoHS Compliant and

® | ow capacitance Halogen-Free

Agency Agency File Number
e Does not degrade surge
capability after multiple

surge events within limit.

® Pb-free E3 means 2nd level
interconnect is Pb-free and
the terminal finish material

Pinout Designation e Small footprint is tin(Sn) (IPC/JEDEC

J-STD-609A.01)

b\ ‘ E133083

Not Applicable

Applicable Global Standards
Schematic Symbol

| Applicable Global Standards |
¢ TIA-968-B * GR 1089 Intra-building
4(\“7 ® [TU K.20/21/45 Enhanced  *YD/T 1082
Level” *YD/T 993
® |TU K.20/21/45 Basic Level «YD/T 950

¢ |[EC 61000-4-5 2nd edition

* A/B-Rated parts require series resistance

Electrical Characteristics

Vorm Vg | | I V.@ | = Capacitance
Part Number Marking @1 ,=5HA @100V/ps ¢ > ! 2.2Amps | @1MHz, 2V bias

PO080Q12ALRP P-8A 6 25 50 800 2.2 5 25 55
P0300Q12ALRP PO3A 29 40 50 800 2.2 5 15 35
P0640Q12ALRP POGA 58 77 150 800 2.2 5 40 60
P0720Q12ALRP PO7A 65 88 150 800 2.2 5 40 60
P0900Q12ALRP PO9A 75 98 150 800 2.2 5 35 55
P1100Q12ALRP P11A 90 130 150 800 2.2 15 30 50
P1300Q12ALRP P13A 120 160 150 800 2.2 5 25 45
P1500Q12ALRP P15A 140 180 150 800 2.2 b 25 40
P1800Q12ALRP P18A 170 220 150 800 2.2 5 25 35
P2300Q12ALRP P23A 190 260 150 800 2.2 ) 25 35
P2600Q12ALRP P26A 220 300 150 800 2.2 5 25 35
P3100Q12ALRP P31A 275 350 150 800 2.2 b 20 35
P3500Q12ALRP P35A 320 400 150 800 2.2 5 20 30

Notes:
- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).

o Table continues on next page.
- Components are bi-directional.

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
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Electrical Characteristics (continued)
V.@l| = Capacitance
_5pA @100V/ps 2. 2Amps @1MHgz, 2V bias

V min V max mA min | mA max | A max V max pF min pF max

Part Number Marking

P0080Q12BLRP P-8B 6 25 50 800 2.2 5 25 55
P0300Q12BLRP PO3B 25 40 50 800 2.2 5 15 35
P0640Q12BLRP PO6B 58 77 150 800 2.2 5 40 60
P0720Q12BLRP P078B 65 88 150 800 2.2 5 40 60
P0900Q12BLRP P09B 75 98 150 800 2.2 5 85 55
P1100Q12BLRP P11B 90 130 150 800 2.2 5 30 50
P1300Q12BLRP P13B 120 160 150 800 2.2 5 %) 45
P1500Q12BLRP P15B 140 180 150 800 2.2 5 25 40
P1800Q12BLRP P18B 170 220 150 800 2.2 5 25 85
P2300Q12BLRP P23B 190 260 150 800 2.2 5 25 35
P2600Q12BLRP P26B 220 300 150 800 2.2 5 %) 35
P3100Q12BLRP P31B 275 350 150 800 2.2 5 20 35
P3500Q12BLRP P35B 320 400 150 800 2.2 b 20 30

Notes:
- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).
- Components are bi-directional.

Surge Ratings

Series 2/10ps 1. 2/50ps/8/20ps 10/160ps 10/560ps 10/1000ps 50 / 60 Hz _

A/us max
A 150 150 90 50 45 20 500
B 250 250 150 100 80 25 500

Notes:

- Peak pulse current rating (I,,,) is repetitive and guaranteed for the life of the product.
- |, ratings applicable over temperature range of -40°C to +85°C

- The component must initially be in thermal equilibrium with -40°C < T < +150°C

Thermal Considerations

Package Symbol Parameter Value Unit
33 QRN T, Operating Junction Temperature Range -40 to +150 °C
T, Storage Temperature Range -65 to +150 °C
Ron Thermal Resistance: Junction to Ambient 120 °C/W

Additional Information

E‘

Datasheet Resources Samples

© 2017 Littelfuse, Inc.
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V-l Characteristics t x t, Pulse Waveform

+l
A L— T T T
y ‘ t, = rise time to peak value
-l N Peak td‘= decay time to half value
T 1 100 Value |
ls — - g ‘
g — |- i £ Waveform = t, x tg
i o
loRm —> —— : K
RV > 1V g 50 Half Value
| t =
Vr VbRm s
Vs &
I
& \\\
oo
t tq
v 0 t — Time (us)
-1

Normalized DC Holding Current vs. Case Temperature

14 2.0
IS — 1.8
T o
g) 9 1.6
c 8 ==l
s Lo 14
0,
% .4 25°C = 12 25°C
> - ™~ l
"’6 2 o 1.0 H \
= o
s 0 ‘.V i= 0.8
S 4 P ™
8 0.6 iy
6 0.4 :
-8 40 20 0 20 40 60 80 100 120 140 160
-40 -20 O .20 40 60 80 100 120 140 160 CaseTemperature (Tc) _oC
JunctionTemperature (T ) - °C

Soldering Parameters

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
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" Pb-Free assembly

Reflow Condition (see Fig. 1) Figure 1 o

-Temperature Min (T_ ) +150°C T e _
Pre Heat |-Temperature Max (T_ ) +200°C Cngruﬁ‘l’ %_:ne

-Time (Min to Max) (t,) 60-180 secs. ﬂ T,
Average ramp up rate (LiquidusTemp (T,) R @ h — 1t d
to peak) 3°C/sec. Max. § Tsimax
Ts(max) tOTL . Ramp'up Rate 3°C/sec. Max. g Ramp-down|
- -Temperature (T,) (Liquidus) +217°C E.TS(mim [Preheat]

eflow

~Temperature (t) 60-150 secs. [ DE—

PeakTemp (T,) +260(+0/-5)°C
25
Time within 5°C of actual Peak Temp (t ) 30 . Max. time to peak t ture———» .
p P Secs ax Ime(:zgsg toe:(;gz;’a ure Time =>

Ramp-down Rate 6°C/sec. Max.
Time 25°C to PeakTemp (T,) 8 min. Max.
Do not exceed +260°C
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Physical Specifications Environmental Specifications

i . 80% Rated V,,, (V,. Peak) +125°C or +150°C,
Lead Material Copper Alloy :;g:;‘:‘mp Voltage | 51 1008 hrs. MILSTD-750 (Method 1040)
g JEDEC, JESD22-A-101
Terminal Finish 100% Matte-Tin Plated -65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MILSTD-750 (Method 1051) EIA/JEDEC,
Body Material UL Recognized epoxy meeting JESD22-A104
flammability classification V-0 Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Humidity JEDEC, JESD22-A-101
. +150°C 1008 hrs. MIL-STD-750 (Method 1031)
HighTemp Storage | o0 jESpoo A-i01
Low Temp Storage -65°C, 1008 hrs.
0°C to +100°C, 5 min. dwell, 10 sec. transfer,
Thermal Shock 10 cycles. MILSTD-750 (Method 1056) JEDEC,

JESD22-A-106

Resistance to Solder | )00 5 secs. MILSTD-750 (Method 2031)

Heat

Moisture Sensitivity 85%RH, +85°C, 168 hrs., 3 reflow cycles

Level (+260°C Peak). JEDEC-J-STD-020, Level 1
Dimensions — 3x3 QFN

BOTTOM VIEW
TOP VIEW c
. N

E\s_

Dimensions

A 0.114 | 0.122 | 2.900 | 3.100
B 0.114 | 0.122 | 2.900 | 3.100
C 0.075 | 0.083 1.900 | 2.100
E 0.011 0.019 | 0.285 | 0.485
F
H
J

L.

0.076 | 0.084 | 1.930 | 2.130
0.035 | 0.043 | 0.900 1.100
0.000 | 0.008 | 0.000 | 0.200

—
150 254
(100"

END VIEW 'T SIDE VIEW "OT"'
127

N - 001 K1 0.004 | 0012 | 0.100 | 0.300
il L N A K2 0.004 | 0012 | 0.100 | 0.300
oo ecommendod M1 0.056 | 0.064 | 1430 | 1630

ot s ) M2 0.038 | 0.046 | 0.970 | 1.170

N1 0.096 | 0104 | 2.440 | 2640

N2 0.082 | 0.090 | 2.080 | 2.280

Part Numbering Part Marking

P xxx0 Q12 x L RP

TYPE 4—,— |: REEL PACK
P = SIDACtor
RoHS COMPLIANT Part Marking Code
MEDIAN VOLTAGE (Refer to E|ectrica?CharacteristicsTable)
CONSTRUCTION Irp RATING
VARIABLE Date code
PACKAGE TYPE
Packing Options

Package Industry

Description Quantity Standard

Type

Q12 3x3 QFN Tape and Reel Pack 5000 RP EIA-481-D

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
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Tape and Reel Dimensions — 3x3 QFN
Symbols

Description

Min Max Min Max
A Reel Diameter N/A 12.992 N/A 330.0
B Drive Spoke Width 0.059 N/A 1.50 N/A
A C Arbor Hole Diameter 0.504 0.531 12.80 13.50
D Drive Spoke Diameter 0.795 N/A 20.20 N/A
N Hub Diameter 1.969 N/A 50.00 N/A
W, Reel Inner Width at Hub | 0.488 0.567 12.40 14.40
A, Pocket Width at bottom | 0.126 0.134 3.20 3.40
Tape Leader and Trailer Dimensions B, Pocket Length at bottom| 0.126 0.134 3.20 3.40
D, Feed Hole Diameter 0.059 0.063 1.50 1.60
END CARRIER TAPE COVERg[é‘-\RT D, | Pocket Hole Diameter | 0059 | NA | 150 | N/A
0O o dlooodlooooodlo ¢ E, Feed hole position 1 0.065 0.073 1.65 1.8
D D\ B .\ ﬁ. . B\ B B E, Feed hole position 2 0.400 0.408 10.15 10.35
I | | : i centZii’gcic:fhole Bz D2 Hed S

t«— TRAILER _| < LEADER -
! 160mm MIN | ! 400mm MIN ! K, Pocket Depth 0.039 0.051 1.00 1.30
P, Feed Hole Pitch 0.153 0.161 3.90 4.10
Tape Dimension ltems P, Component Spacing 0.31 0.319 790 8.10

—>| <Do CARRIER TAPE
>I:<—T Il — =—Po f E1 P, Ceme;gchk‘:fhole 0077 | 0081 & 195 2.05
I Il > =ppy D1 : :
O O 010 O O Ol ____—f —T T Carrier Tape Thickness 0.010 0.014 0.25 0.35
A VBo ¢F Embossed Carrier
Wo m B @_ ____Eziiv w Tono Width 0453 | 0484 | 1150 | 1230
r ¥ 1 } L | ———*— w, Cover Tape Width 0.358 | 0.366 9.10 9.30
> I“KO > pq < >, <
. I 1 Ao

COVER TAPE

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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Q2L Series - 3.3x3.3 QFN HF - \DI®)

Description

Q2L Series 3.3x3.3 QFN are low capacitance SIDACtor®
devices designed to protect high density broadband equip-
ment from damaging overvoltage transients.

The series provides a low profile, chip scale surface mount
solution that enables broadband equipment to comply
with global regulatory standards while limiting the impact
to broadband signals and board space.

Features and Benefits

e Low profile ¢ Fails short circuit when
e Small footprint surged in excess of rat-
® Low voltage overshoot ® 2nd level interconnect is

b\ ) ‘ E133083 * Low on-state voltage Pb-free per IPC/JEDEC
¢ Does not degrade surge J-STD-609A.01

capability after multiple
surge events within limit.

Pinout Designation

Not Applicable Applicable Global Standards

i [ OF 1089 Inve uldng
* TIA-968-B ¢ |[EC 61000-4-5
¢ |[TU K.20/21 Enhanced *YD/T 1082
Level «YD/T 993
¢ [TU K.20/21 Basic Level «YD/T 950

¢ GR 1089 Interbuilding

Electrical Characteristics

Vorm Vs Capacitance
@l A | @woovs | " s e | Vi@h=22AMPS | 1My, oV bias

V min V max mA min | mA max| A max V max pF min

Part Number Marking

P0080Q22CLRP P-8C 6 25 50 800 2.2 5 35 75
P0300Q22CLRP P0O3C 25 40 50 800 2.2 B 25 45
P0640Q22CLRP P06C 58 77 150 800 2.2 5 55 85
P0720Q22CLRP P07C 65 88 150 800 2.2 5 50 75
P0900Q22CLRP P09C 75 98 150 800 2.2 5 45 70
P1100Q22CLRP P11C 90 130 150 800 2.2 5 45 70
P1300Q22CLRP P13C 120 160 150 800 2.2 5 40 60
P1500Q22CLRP P15C 140 180 150 800 2.2 5 35 (519)
P1800Q22CLRP P18C 170 220 150 800 2.2 5 35 50
P2300Q22CLRP P23C 190 260 150 800 2.2 5 30 50
P2600Q22CLRP P26C 220 300 150 800 2.2 5 30 45
P3100Q22CLRP P31C 275 350 150 800 2.2 5 30 45
P3500Q22CLRP P35C 320 400 150 800 2.2 5 25 40
P4500Q22CLRP P45C 400 530 150 800 2.2 5 25 45
P4600Q22CLRP* P46C 425 550 150 800 2.2 5 25 45

Notes:
- Absolute maximum ratings measured atT,= 256°C (unless otherwise noted).
- Devices are bi-directional (unless otherwise noted).

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17



SIDACtor® Protection Thyristors % Littelfuse

Broadband Optimized™ Protection

Expertise Applied | Answers Delivered

Surge Ratings

| .
10x160" | 10x560 ' 10x1000* 50/(TSSOMH2 di/dt
10x160 % | 10x560 2 10x1000 2

@ 500 400 200 150 100 200° 30 500

- Peak pulse current rating (l,,.) is repetitive and guaranteed for the life of the product.
. - |, ratings applicable over temperature range of -40°C to +86°C

1 Current waveform in us - The device must initially be in thermal equilibrium with -40°C <T, < +150°C

2 Voltage waveform in ps

3 for surge rating of PA500Q22CLRP 10x700us min=150A & typical=180A

Notes:

Thermal Considerations

Package Symbol Parameter Value Unit
33x330FN T, Operating Junction Temperature Range -40 to +150 “C
‘,. Ts Storage Temperature Range -65 to +150 °C
Ron Thermal Resistance: Junction to Ambient 120 °C/W
V-l Characteristics t x t, Pulse Waveform
+l
T T T T
p & ‘ t, = rise time to peak value
3 ty = decay time to half value
It — |- By Peak
T S 100 Value i
IS — - c |
g — ! ' 2 Waveform = t, x tq
i 3
IpRM —> : 3
< — 1 @
V< > +V Z 50 Half Value
vT vT I s
T DRM ';-3
VS | \
& T
oo
t tq
v 0 t — Time (us)
-l
Normalized DC Holding Current vs. Case Temperature
14 20
® —~ 1
3 15 o 1.8
g (LQ 1.6
c 8 =l
£ 4 Jo 14
% 4 25°C T 25°C
> N l
5 2 G 1.0 ¥
£ o Y S os AN
) f © :
s 4 : £ g6 ™
: 0.4 :
-8 40 20 0 20 40 60 80 100 120 140 160
40 20 0 .20 40 60 80 100 120 140 160 CaseTemperature (T,) - °C
JunctionTemperature (T ) - °C
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Soldering Parameters

Reflow Condition Pb-Free assembly Faure 1
(see Fig. 1) Dt e
-Temperature Min (T_ . ) +150°C T [ _
Pre Heat |-Temperature Max (T, ) +200°C Cr|¥f?‘|’$gne
-Time (Min to Max) (t,) 60-180 secs. ﬂ T,
Average ramp up rate (Liquidus Temp (T, ) —1t d
to peagl’() PP (Ha PT 3°C/sec. Max. j;: Tsimax
Ts(max) to T|_ - Ramp'up Rate 3°C/sec. Max. g Ramp-down
B -Temperature (T,) (Liquidus) +217°C E‘ Ts1mini
oW temperature (t) 60-150 secs. R Mt
PeakTemp (T,) +260(+0/-5)°C
25
Time within 5°C of actual Peak Temp (tp) 30 secs. Max. time(ttozgsgkt;e;gsature—b Time—>
Ramp-down Rate 6°C/sec. Max.
Time 25°C to Peak Temp (T,) 8 min. Max.
Do not exceed +260°C Environmental Specifications

80% Rated V,, (V,. Peak) +125°C or +150°C,

Physical Specifications o {

High Temp Voltage 504 or 1008 hrs. MILSTD-750 (Method 1040)
Blocking
JEDEC, JESD22-A-101
Lead Material Copper Alloy -65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104
Terminal Finish 100% Matte-Tin Plated
Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
. . . Humidi -A-
. UL recognized epoxy meeting flammability umidity JEDEC, JESD22-A-101
Body Material classification 94V-0 Hiah Temp Storage | +150°C 1008 hrs. MIL-STD-750 (Method 1031)
9 P 9 JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MILSTD-750 (Method 1056) JEDEC,
JESD22-A-106

Additional Information

Thermal Shock

Resistance to Solder

m ‘ ‘ Heat +260°C, 30 secs. MIL-STD-750 (Method 2031)
| B |
Moisture Sensitivity 85%RH, +85°C, 168 hrs., 3 reflow cycles
Datasheet Resources Samp'es Level (+260°C Peak). JEDEC»J-STD-OZO, Level 1

Dimensions — 3.3x3.3 QFN

BOTTOMVIEW

Inches Millimeters

Dimensions

TOP VIEW
: s
-+ - A 0.126 | 0.134 | 3.200 | 3.400
T B 0.126 | 0.134 | 3.200 | 3.400
8 j C 0.075 | 0.083 | 1.900 | 2.100
\ — E 0.011 | 0.019 | 0.285 | 0.485
— F 0.088 | 0.096 | 2.230 | 2.430
ENDVIEW - SIDEVIEW oz e H 0.035 | 0.043 | 0.900 | 1.100
LA : (fﬁg' J 0.000 | 0.008 | 0.000 | 0.200
.050""
%k—( =TT [ K1 0.004 | 0.012 | 0.100 | 0.300
N o bwe “ K2 0.004 | 0.012 | 0.100 | 0.300
Recommended
Soldering Pad Outline M1 0.063 0.071 1.610 1.810
(Reference Only) M2 0.045 | 0.053 | 1.153 | 1353
N1 0.095 | 0.103 | 2.420 | 2.620
N2 0.082 | 0.090 | 2.080 | 2.280
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Part Numbering Part Marking

P xxx 0 Q22 C L RP

TYPE [ REEL PACK
P=SIDACtor Part Marking Cod
MEDIAN VOLTAGE RoHS COMPLIANT e B e etcsTabl)
CONSTRUCTION Date code
VARIABLE lpp RATING
PACKAGE TYPE

Packing Options

Package Type Description Quantity Added Suffix Industry Standard
Q22 3.3x3.3 QFN Tape and Reel Pack 5000 RP EIA-481-D

Tape and Reel Specifications — 3.3x3.3 QFN

Reel Dimension Svmbol b - Millimeters
mbols escription
d i

A Reel Diameter N/A 112.992 | N/A | 330.0
B Drive Spoke Width 0.059 | N/A 1.50 N/A
A C Arbor Hole Diameter 0.504 | 0.531 | 12.80 | 13.50
D Drive Spoke Diameter 0.795 | N/A |20.20 | N/A
N Hub Diameter 1.969 | N/A | 50.00 | N/A
W, Reel Inner Width at Hub | 0.488 | 0.567 | 12.40 | 14.40
A, Pocket Width at Bottom | 0.138 | 0.146 | 3.50 | 3.70
i i i B, Pocket Length at Bottom| 0.138 | 0.146 | 3.50 | 3.70
Tape Leader and Trailer Dimensions D, | Feed Hole Diameter | 0.059 | 0.063 | 150 | 1.60
END CAR“'E'lTAPE COVERi'[EART D, | Pocket Hole Diameter | 0.059 | N/A | 150 | N/A
s o dlcocodboocoodbooo IV E, Feed Hole Position 1 0.065 | 0.073 | 165 | 1.85
D B\ 1 .\ ﬁ. ol B\ 0 O E, Eeeg :o:e EOS|tt|on 2 0.400 | 0.408 | 10.15 | 10.35
eed Hole Center -
| TRAILER | | LEADER : J Pocket Hole Center 2 0.215 | 0.219 | 5.45 5.55
I"— 160mm MIN_): :4— 400mm MIN—): K, Pocket Depth 0.039 | 0.051 1.00 1.30
! ' ' ! P, Feed Hole Pitch 0.153 | 0.161 | 3.90 | 4.10
Tape Dimension ltems P, Component Spacing 0.311 [ 0.319 | 790 | 8.10
Feed Hole Center -

I >ii<Dg  _  CARRER TAPE P. | Pocket Hole Center1 | 077 0-081 ] 190 | 2.05
>l:<—T I _:)! !(_PZ / D1 i T Carrier Tape Thi(?kness 0.010 | 0.014 | 0.25 | 0.35
_ [ o db6,600o0le _;E_::—f b w .E;‘):‘i/ffigfhca”'er 0.453 | 0.484 | 1150 | 12.30
V\;t) m m @F __0_¢_FE2W W, | Cover Tape Width 0.358 | 0.366 | 9.10 | 9.30

| | | 1 | | * _ __iJ

>: :<—Ko >: P1 < )'Aol(
" COVER TAPE

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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MC Multiport Series - MS-013 HF [rors] AN (B9) €3

Description

The MC Multiport Series MS-013 are low capacitance
SIDACtor® thyristors designed to protect broadband
equipment from damaging overvoltage transients.

The series provides a dual port surface mount solution
that enables equipment to comply with various global
regulatory standards while limiting the impact to
broadband signals.

Features and Benefits

¢ |ow voltage overshoot Protectors, for
applications that
Agency Approvals * Lowonstate voltage d?r)nand greater signal
e Does not degrade surge integrity
Agency File Number capability after multiple .
: surge events within Replaces four discrete
b\ E133083 limit. components

e Fails short circuit when Pb-free E3 means 2nd

[ ]
. . . surged in excess of level interconnect is
Pinout Designation ratig s Pb-free and the terminal
9 finish material is tin(Sn)

1|0 6 e Two-pair protection (IPC/JEDEC J-STD-
609A.01)

2 5 e 40% lower capacitance
than our Baseband

Applicable Global Standards

Schematic Symbol e TIA-968-A e GR 1089 Intra-building

w
IS

o TIA-968-B e IEC 61000-4-5 2nd
W1 et e ITUK.20/21/45 Enhanced  €dition
Z Level e YD/T 1082
(Gy)2 1 - 5 (Gy) e [TU K.20/21/45 Basic e YD/T 993
Level  YD/T 950
(Ry)3 1 4Ry ¢ GR 1089 Interbuilding

Electrical Characteristics

Vorm Vs Vorm Vs | | | @|.= 2.
@I, =BMA| @100V/us | @1, =5uA| @100V/us b S u Ar
Part Number Marking MPS | Capacitance

mA min | mA max [ A max

Pins 1-2, 3-2, 4-5, 6-5 Pins 1-3, 4-6

P0084UCMCLxx | P0084UCMC 6 25 12 50 50 800 2.2 8

P0304UCMCLxx | P0304UCMC 25 40 50 80 50 800 2.2 8

P0644UCMCLxx | P0644UCMC 58 77 116 154 150 800 2.2 8 See
P0724UCMCLxx | P0724UCMC 65 88 130 176 150 800 2.2 8 Capacitance
P0904UCMCLxx | P0904UCMC 75 98 150 196 150 800 2.2 8 Values Table
P1104UCMCLxx | P1104UCMC 90 130 180 260 150 800 2.2 8

P1304UCMCLxx | P1304UCMC 120 160 240 320 150 800 2.2 8

Notes: Table continues on next page.

- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).
- Components are bi-directional.
- XX Part Number Suffix: ‘TP’ (Tube Pack) or ‘RP* (Reel Pack).
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Electrical Characteristics (continued)

Vorm Vorm Vs I, I I
@l =BHA @100V/ps @I, =BHA | @100V/us
rertumber | Herng ---- P
mA min | mA max [ A max
P|ns12324565 P|ns134—

P1504UCMCLxx | P1504UCMC 140 180 280 360 150 8
P1804UCMCLxx | P1804UCMC 170 220 340 440 150 800 2.2 8
P2304UCMCLxx | P2304UCMC 190 260 380 520 150 800 2.2 8 Capasceiteance
P2604UCMCLxx | P2604UCMC 220 300 440 600 150 800 2.2 8 Vellues Tl
P3104UCMCLxx | P3104UCMC 275 350 550 700 150 800 2.2 8
P3504UCMCLxx | P3504UCMC 320 400 600 800 150 800 2.2 8

Notes:

- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).
- Components are bi-directional.
- XX Part Number Suffix: “TP" (Tube Pack) or ‘RP’ (Reel Pack).

Capacitance Values

pF pF
Pin 1-2/3-2 (4-5/ 6-5) Pin 1-3 (4-6)
Part Number Tip-Ground, Ring-Ground Tip-Ring

P0084UCMCLxx

P0304UCMCLxx 25 45 10 25
P0644UCMCLxx B9 85 30 50
P0724UCMCLxx 50 75 25 45
P0904UCMCLxx 45 70 25 40
P1104UCMCLxx 45 70 25 40
P1304UCMCLxx 40 60 20 65
P1504UCMCLxx 35 55 20 35
P1804UCMCLxx B85 50 15 30
P2304UCMCLxx 30 50 15 30
P2604UCMCLxx 30 45 15 30
P3104UCMCLxx 30 45 15 25
P3504UCMCLXx 25 40 15 25

Note: Off-state capacitance (C,) is measured at 1 MHz with a 2V bias.

Surge Ratings

Notes:

1 Current waveform in ps
2 Voltage waveform in ps

- Peak pulse current rating (l,,.) is repetitive and guaranteed for the life of the product that
remains in thermal equilibrium.

- |, ratings applicable over temperature range of -40°C to +85°C

-The component must initially be in thermal equilibrium with -40°C < T < +150°C
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Thermal Considerations

Package Symbol Parameter Value Unit
Madified '\/518_013 T, Operating Junction Temperature Range -40 to +150 “C
T Storage Temperature Range -65 to +150 °C

R Thermal Resistance: Junction to Ambient 60 °C/W

+
T T T
o ‘ tr - rise time to peak value
| 3 100 . Peak tq = decay time to half value
T L =< Value ‘
c
:2 e g Waveform = t, x tq
3
IpRM—> 3
-V g 50 < Half Value
X
[
(0]
o
|
¥ I e
< L
t ta
v 0 t—Time (us)
-1
Normalized DC Holding Current vs. Case Temperature
2.0
14 ~ 18
R 12 ©
o 10 & 6
o 4 = N\
g o 14 N
< = o
(@) 6 ° - 1.2 \ 25 C
> 4 25 °C = 1 |
> ™\
B 2 ° 1.0 :
S 0 s .0 0.8 I~
“é -4 : é ’ I~
& E 0.6 :
-6 + : T~
-8 : 0.4 :
-40 -20 0 20 40 60 80 100 120 140 160 40 20 0 20 40 60 80 100 120 140 160
JunctionTemperature (T,) - °C CaseTemperature (T.) - °C

Additional Information
B I

Datasheet Resources Samples
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Soldering Parameters

Reflow Condition Zt;-grsiza?)sembly Figure 1 g
-Temperature Min (T_ . ) +150°C T ki _

Pre Heat |-Temperature Max (T_ ) +200°C Crl_tl_lftta:’%_gne
-Time (Min to l\.llax_) (t,) 60-180 secs. ﬂ T,

ﬁ)vgreaa?(c)a ramp up rate (Liquidus Temp (T,) 3°C/sec. Max. :,5: Termas h t d

Toiman t0 T, - RaMp-up Rate 3°C/sec. Max. g Ramp-down

. -Temperature (T,) (Liquidus) +217°C E- Teo

SHOW | Temperature (t) 60-150 secs. [ 1

PeakTemp (T,) +260(+0/-5)°C

Time within 5°C of actual Peak Temp (tp) 30 secs. Max. ® time(ttozgsékt:e;:ﬁ)rature—b Time >

Ramp-down Rate 6°C/sec. Max.

Time 25°C to PeakTemp (T,) 8 min. Max.

Do not exceed +260°C ) e s
Environmental Specifications

Physical Specifications . 80% Rated V,,, (V. Peak) +125°C or +150°C,
HighTempVoltage | ) 1008 hrs. MILSTD-750 (Method 1040)
Blocking
JEDEC, JESD22-A-101
Lead Material Copper Alloy -65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104
. - o -
Terminal Finish 100% Matte-Tin Plated BiasedTemp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
- ; Humidity JEDEC, JESD22-A-101
Body Material UL Recognized epoxy meeting 150°C 1008 hrs. MIL-STD-750 (Method 1031)
e [P 2 A + rs. -STD- etho
flammability classification V-0 High Temp Storage JEDEC, JESD22.A-101
Low Temp Storage -65°C, 1008 hrs.

i 0°C to +100°C, 5 min. dwell, 10 sec. transfer,
Part Numbering Thermal Shock 10 cycles. MILSTD-750 (Method 1056) JEDEC,
JESD22-A-106

P xxx 4 UCMCLRP Autoclave (Pressure +121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
T Cooker Test) JEDEC, JESD22-A-102
TYPE REEL PACK q
P = SIDACtor ﬁ::'ts‘a""e toSolder | »50°C, 30 secs. MILSTD-750 (Method 2031)
RoHS COMPLIANT
e Moisture Sensitivity 85%RH, +85°C, 168 hrs., 3 reflow cycles
MC Seri o -J- -
CONSTRUCTION VARIABLE eries Level (+260°C Peak). JEDEC-J-STD-020, Level 1
I,, RATING
PACKAGE TYPE

Part Marking

5 =2 5
| — Part Marking Code

XXXXXXXXX (Refer to Electrical Characteristics Table)

ﬁr Date Code

O XXXXX

5 B B
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Dimensions — MS-013

o -
_ Dimensions .

Pad Outiine e A 0.360 | 0.364 | 9.14 | 9.25

¢ \ \ e B 0.352 | 0.356 | 8.94 | 9.04

Tiso i | oo Dimensonars i ches c 0.400 | 0.412 | 10.16 | 10.46

E NN and milimeters). D 0.043 | 0045 | 109 | 113

e | |_' — E 0.047 | 0.055 | 119 | 140

Y Ry J F 0.293 | 0.297 | 744 | 754

A /4_ . [_H . G 0289 | 0293 | 734 | 744

I —\j 7 . i :ﬁ H 0.089 | 0.093 | 226 | 2.36

Line JD L T \»\ _ J 0.041 | 0.049 | 104 | 124
S \,/,va el vy M Length —far|DetallA K 0.020 0.51

8 ~[— BSC* 0.133 | 0.143 | 3.38 | 3.63

* BSC = Basic Spacing between Centers

Packing Options

PackageType Description Quantity Added Suffix Industry Standard
U Modified MS-013 6-pin Tape and Reel Pack 1500 RP EIA-481-D
Modified MS-013 6-pin Tube Pack 500 (50 per tube) TP N/A

Tape and Reel Specification — MS-013

. 187

! 1 (40
OO000000000O0O00O0O0O0O0OO0OO00OOO0O0O0O0OO0O0O000OO0O000OO000J

IlTiEnaanEEEREEaE

1 630 L, AT2

(16.0) T (12.0)

12.99

.512 (13.0) Arbor

Hole Dia.
Dimensions are in inches
(and millimeters)

T 0700 0
(17.8) I

Direction of Feed

Tube Pack Dimensions — MS-013

Message Location

le— 020 .005 ‘\WaLL TYP.

045 (0.51'=0.13) 20.000 + 030
(1 ; 4) Sa— (508.00 + 0.76) "
I T R ) W ———
165 er) |\ e —
(4.19)—r 1]
i _______________ —
A

150 _.I__ 225
(a8 T (5.72) o B
Dimensions are in inches

525
(13.34) (and millimeters)

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
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MC Series - D0-214 HF [rors] Y (B9) €3

Description

The MC Series DO-214 are low capacitance SIDACtor®
components designed to protect broadband equipment
such as VOIP DSL modems and DSLAMs from damaging
overvoltage transients.

The series provides a surface mount solution that enables
equipment to comply with global regulatory standards
while limiting the impact to broadband signals.

Features and Benefits
® | ow voltage overshoot ® RoHS Compliant and
Halogen-Free

. g q ® Pb-free E3 means 2nd level
oes not degrade surge interconnect is Pb-free and

capability after multiple the terminal finish material
Agency Approvals surge events within limit. is tin(Sn) (IPC/JEDEC J-STD-

® | ow on-state voltage

i 609A.01
Agency File Number . 4h0% Iowgr caEacgance )
-\ 'I[:’r?)rt]e?:LtJ(;rsa?sr aagplications * Fails short circuit when
E133083 ' i i
that demand greater signal surged in excess of ratings
integrity
Pinout Designation i
Applicable Global Standards

NOT APPLICABLE e TIA-968-A ® GR 1089 Intra-building

® TIA-968-B ® |EC 61000-4-5 2nd edition
Schematic Symbol e ITUK.20/21/45 Enhanced Level* ® YD/T 1082
® |TU K.20/21/45 Basic Level ® YD/T 993
® GR 1089 Interbuilding* ® YD/T 950
*A-rated parts require series resistance
Electrical Characteristics
Part Number Marking @I y=BHA @100V/ps @1,=2.2 Amps | @1MHz, 2V bias

pF max
POOSOSAMCLRP P-8AM 6 25 50 800 2.2 4 10 35
P0220SAMCLRP PO2AM 15 32 50 800 2.2 4 10 35
PO300SAMCLRP PO3AM 25 40 50 800 2.2 4 10 35
POOBOSCMCLRP P-8CM 6 25 50 800 2.2 4 25 60
P0220SCMCLRP PO2CM 15 32 50 800 2.2 4 25 60
PO300SCMCLRP PO3CM 25 40 50 800 2.2 4 15 40
P0O640SCMCLRP PO6CM 58 77 150 800 2.2 4 50 80
P0720SCMCLRP PO7CM 65 88 150 800 2.2 4 50 75
PO900SCMCLRP POSCM 75 98 150 800 2.2 4 40 70
P1100SCMCLRP P11CM 90 130 150 800 2.2 4 40 70
P1300SCMCLRP P13CM 120 160 150 800 2.2 4 35 60
P1500SCMCLRP P15CM 140 180 150 800 2.2 4 30 55
P1800SCMCLRP P18CM 170 220 150 800 2.2 4 30 50
P2100SCMCLRP P21CM 180 240 150 800 2.2 4 30 50
P2300SCMCLRP P23CM 190 260 150 800 2.2 4 30 50
P2600SCMCLRP P26CM 220 300 150 800 2.2 4 30 45
P3100SCMCLRP P31CM 275 350 150 800 2.2 4 30 45
P3500SCMCLRP P35CM 320 400 150 800 2.2 4 25 50
P4500SCMCLRP P45CM 400 530 50 800 2.2 4 25 45

Notes:
- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).
- Components are bi-directional.

© 2017 Littelfuse, Inc.
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urge Ratings

(2]
2 0.2/310" 2/10" 8/20" 10/160 " 10/560 ' 5/320" 10/360 10/1000’ 5/310"
& | 0.5/7002 2/102 1.2/50 2 10/160 2 10/560 2 9/7202 10/360 ? 10/1000 2 10/700 ?

20 90 50 75 75 45 75 25

di/dt

150 150 500
C© 50 500 400 200 150 200 175 100 2002 25} 500
Notes: - Peak pulse current rating (I,,,) is repetitive and guaranteed for the life of the product that remains in thermal equilibrium.

- |, ratings applicable over temperature range of -40°C to +85°C

1C t f i A ; e .
urrent wavetorm In Ls - The component must initially be in thermal equilibrium with -40°C < T, < +150°C

2 Voltage waveform in ps
3 For surge rating of P4A500SCMCLRP 10/700us min=150A

Thermal Considerations

Package Symbol Parameter Value
DO-214AA T, Operating Junction Temperature Range -40 to +150 °C
T Storage Temperature Range -65 to +150 °C
Ron Thermal Resistance: Junction to Ambient 90 °C/W

V-l Characteristics t x t, Pulse Waveform

+l
p o ‘ tr - rise ti‘me to f)eak vélue
g ty = decay time to half value
| - B Peak
r— | 100 Value i
I . =
|: [ /: 2 Waveform = t, x tq
g 3
IpRM —> : 2 l
< el @
v ' ' > +V g 50 Half Value ————
Vr VbRMm [ §
Vs 1
)
t tq
v 0 t —Time (us)
-l
Normalized V, Change vs. Junction Temperature Normalized DC Holding Current vs. Case Temperature
14 2.0
X 12
1 S 1.8
g 10 b 16
2 8 LN
© =l g
S . S 25°C
S 2 s 1.0 r
g0 : 2 o8 i
° 4 i & ™
) 0.6
o 5 iy
0.4
-8 40 20 0 20 40 60 80 100 120 140 160
-40 -2 20 A4 1 120140 1
0-20 0 _0 0 60 80 100 120140 160 CaseTemperature (T,) - °C
JunctionTemperature (T ) - °C
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Soldering Parame

Reflow Condition

Pb-Free assembly

(see Fig. 1)
-Temperature Min (T ) +150°C
Pre Heat |-Temperature Max (T +200°C
-Time (Min to Max) (t,) 60-180 secs.

Average ramp up rate (LiquidusTemp (T))
to peak)

3°C/sec. Max.

Tsman 0T, - Ramp-up Rate 3°C/sec. Max.
-Temperature (T,) (Liquidus) +217°C
Reflow
-Temperature (t,) 60-150 secs.
PeakTemp (T,) +260(+0/-5)°C

Time within 5°C of actual PeakTemp (t.)

30 secs. Max.

Ramp-down Rate

6°C/sec. Max.

Time 25°C to PeakTemp (T,)

8 min. Max.

Do not exceed

+260°C

Physical Specifications

Figure 1
—ﬂl tp Iﬂ—
TP I H
ﬂ T .
e, { ¢, )
=
5 S(max)
=1
g Ramp-down|
2
£ TS(mim
ﬁ / tS
25
time to peak temperature —————» .
(t 25°C to peak) Time—>

Environmental Specifications

Lead Material Copper Alloy

Terminal Finish

100% Matte-Tin Plated

Body Material

UL Recognized epoxy meeting
flammability classification V-0

Additional Information

E‘

Datasheet Resources

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17

Samples

80% Rated V., (V,. Peak) +125°C or +150°C,

DRM (

HighTempVoltage | ;) 1008 hrs. MIL-STD-750 (Method 1040)
Blocking
JEDEC, JESD22-A-101
-65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104
Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Humidity JEDEC, JESD22-A-101
HighTemp Storage +150°C 1008 hrs. MIL-STD-750 (Method 1031)

JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MIL-STD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1



http://www.littelfuse.com/~/media/electronics/datasheets/sidactors/littelfuse_sidactor_mc_do_214_datasheet.pdf.pdf
http://www.littelfuse.com/products/sidactor-protection-thyristors/broadband-optimized-protection/pxxx0samc.aspx#ElectricalCharacteristics
http://www.littelfuse.com/products/sidactor-protection-thyristors/broadband-optimized-protection/pxxx0samc.aspx#TechnicalResources
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ensions — DO-214AA

B Temperature 0.079 Dimensions
‘ - D— ‘ Measurement ~—(2.0) i i
Point ‘

+ ‘ — A 0130 | 0156 | 330 | 3.95

e a 0,10 B 0201 | 0220 | 510 | 560

1 l - C 0077 | 0087 | 195 | 220

o 0079 I— - D 0159 | 0181 | 405 | 460

: (millimeter) E 0.030 0.063 0.75 1.60

F 0075 | 0096 | 190 | 245

| |t G 0.002 | 0008 | 005 | 020
D), T T . H 0077 | 0104 | 195 | 265

D ' ) =1 K 0006 | 0016 | 015 | 041

Part Numbering Part Marking

P xxx0 SCMCLRP
P= SID,I(!FE REEL PACK PXXXX ] Part Marking Code _
- or RoHS COMPLIANT (Refer to Electrical Characteristics Table)
MEDIAN VOLTAGE
MC Series XXXXX—] Date Code
CONSTRUCTION VARIABLE
I, RATING
PACKAGE TYPE

Packing Options

PackageType Description Quantity Added Suffix Industry Standard

DO-214AA
Tape & Reel Pack

2500 ‘ N/A ‘ EIA-481-D

Tape and Reel Specification — DO-214AA

0.157
(4.0)
bobdboooooooooooooood

A
SRR (i
T sl oo o

Dimensions are in inches
(and millimeters).

Direction of Feed

—— oo 000000

Y
N
—©
o
v

od

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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MC Series - T0-92 N@

Description

The MC Series TO-92 are low capacitance SIDACtor®
thyristors designed to protect broadband CPE equipment
such as VoIP and DSL Modems from damaging
overvoltage transients.

The series provides a through-hole solution that enables
CPE equipment to comply with global regulatory
standards while limiting the impact to broadband signals.

Features and Benefits

* |ow voltage overshoot ® 40% lower capacitance
than our Baseband

e |[ow on-state voltage

Agency Approvals Protectors, for
e Does not degrade applications that
i .
Agency Agency File Number surg(_e capability after fjemaf‘d greater signal
multiple surge events integrity
b\ | E133083 within limit e Pb-free E3 means 2nd
e Fails short circuit when level interconnect is Pb-

Pinout Designation surged in excess of free and the terminal
ratings finish material is tin(Sn)
e RoHS Compliant (IPC/JEDEC J-STD-
609A.01)

Pin 1 Pin 3 Applicable Global Standards
e TIA-968-A e GR 1089 Intra-building
Schematic Symbol e TIA-968-B e IEC 61000-4-5 2nd
e ITUK.20/21/45 Enhanced  &dition
M— Level e YD/T 1082
e ITU K.20/21/45 Basic e YD/T 993
Level e YD/T 950

e GR 1089 Interbuilding

Electrical Characteristics

mA min| mA max | A max

- CapaCitance
Part Number Marking = @100V/us i 3 v @1,=2.2 Amps @1MHz, 2V bias

POOBOECMCLxxx POOBOECMC 6 25 50 800 2.2 4 35 75
PO300ECMCLxxx PO300ECMC 25 40 50 800 2.2 4 25 45
POB40ECMCLxxx PO640ECMC 58 77 150 800 2.2 4 55 85
P0720ECMCLxxx P0720ECMC 65 88 150 800 2.2 4 50 75
PO900ECMCLxxx PO900ECMC 75 98 150 800 2.2 4 45 70
P1100ECMCLxxx P1100ECMC 90 130 150 800 2.2 4 45 70
P1300ECMCLxxx P1300ECMC 120 160 150 800 2.2 4 40 60
P1500ECMCLxxx P1500ECMC 140 180 150 800 2.2 4 $5 b
P1800ECMCLxxx P1800ECMC 170 220 150 800 2.2 4 35 50
P2300ECMCLxxx P2300ECMC 190 260 150 800 2.2 4 30 50
P2600ECMCLxxx P2600ECMC 220 300 150 800 2.2 4 30 45
P3100ECMCLxxx P3100ECMC 275 350 150 800 2.2 4 30 45
P3500ECMCLxxx P3500ECMC 320 400 150 800 2.2 4 25 40

Notes:

- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).
- Components are bi-directional.

- XXX Part Number Suffix: ‘AP’ (Ammo Pack), or ‘RP1’ or ‘RP2’ (Reel Pack),.

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Surge Ratings

[ :
2/310"" 2/10" 8/ 10/160" | 10/560°" | 5/320" | 10/360' | 10/1000" | 5/310" | soe0Hz | 9Vt
57002 | 2/102 1.2 101602 | 10/5602 | 9/7202 | 10/3602 | 10/10002 | 10/7002

A min A min A min A min A min A min A min A min A min A min |A/us Max
500

©

Notes:
1 Current waveform in ps
2 Voltage waveform in ps

- Peak pulse current rating (I,,.) is repetitive and guaranteed for the life of the product that
remains in thermal equilibrium.

- |, ratings applicable over temperature range of -40°C to +85°C

-The component must initially be in thermal equilibrium with -40°C < T < +150°C

Thermal Considerations

Package Symbol Parameter Value Unit
T0-92 r T, Operating Junction Temperature Range -40 to +150 °C
T Storage Temperature Range -65 to +150 °C

R Thermal Resistance: Junction to Ambient 90 °C/W

V-l Characteristics t x t, Pulse Waveform
+

T T T T
a ‘ t, = rise time to peak value
3 P Peak tq = decay time to half value
b — 1 100 <€ Value ‘
— H |
| 5 :
|z = g Waveform = t, x tg
o :
IpRM—> 8
Ve g 50H <«— Halfvaue
e :
[3]
J)
[a
|
) \\\
T o0
t tq
v 0 t —Time (us)
-l
Normalized V; Change vs. Junction Temperature Normalized DC Holding Current vs. Case Temperature
2.0
. 14 —~ 18
R 12 4
|
o 10 g 1.6
2 s =l N
2 & =Y
- o
S 4 25 °C = 12 \25lC
>
S 2 S 1.0 :
g0 Y 2 08 LI
S 4 : E ' T~
o T o6
& 6 ' [
-8 : 0.4 :
440 -20 0 20 40 60 80 100 120 140 160 40 20 0 20 40 60 80 100 120 140 160
JunctionTemperature (T) - °C CaseTemperature (T ) - °C
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Soldering Parameters

" Pb-Free assembly
Reflow Condition (see Fig. 1) Figure 1 o
-Temperature Min (T_ . ) +150°C T ki _
Pre Heat |-Temperature Max (Ts(max)) +200°C Crl_tl_lfitl:’%gne
-Time (Min to Max) (t_) 60-180 secs. ﬂ T,
Average ramp up rate (LiquidusTemp (T,) R o ) —t d
to peak) 3°C/sec. Max. §T8(ma><)
Ts(max) tOTL . Ramp'up Rate 3°C/sec. Max. g Ramp-down
i -Temperature (T,) (Liquidus) +217°C E‘ TS(mini [Preheat]
eflow
-Temperature (t,) 60-150 secs. 2 L
PeakTemp (T,) +260(+0/-5)°C
25
Time within 5°C of actual Peak Temp (tp) 30 secs. Max. tlme(ttozgggkt;e;gz)rature—b Time >
Ramp-down Rate 6°C/sec. Max.
Time 25°C to Peak Temp (T,) 8 min. Max.
Do not exceed +260°C Environmental Specifications

80% Rated V,,, (V,. Peak) +125°C or +150°C,

Physical Specifications

- DRM
HighTempVoltage | ;) 1005 hrs. MILSTD-750 (Method 1040)
Blocking
JEDEC, JESD22-A-101
Lead Material Copper Alloy -65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MILSTD-750 (Method 1051) EIA/JEDEC,
JESD22-A104
. . o -
Terminal Finish 100% Matte-Tin Plated Biased Temp & 52V, (+85°C) 85%RH, 504 Up to 1008 hrs. EIA/
- : Humidity JEDEC, JESD22-A-101
Body Material UL Recognized epoxy meeting 150°C 1008 hrs. MIL-STD-750 (Method 1031)
o [TI . + rs. -STD- etho
flammability classification V-0 High Temp Storage JEDEC, JESD22-A-101

-65°C, 1008 hrs.

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MIL-STD-750 (Method 1056) JEDEC,
JESD22-A-106

Low Temp Storage

Thermal Shock

Additional Information

i

Resources

Datasheet

Samples

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity

85%RH, +85°C, 168 hrs., 3 reflow cycles

Level (+260°C Peak). JEDEC-J-STD-020, Level 1

Part Marking
- XXXXXXX
Part Numbering XX [~ Part Marking Code

(Refer to Electrical Characteristics Table)

Pxxx0 ECMC L xxx ﬁ“r | Date Code
_T rxxxxx"
TYPE PACKING OPTIONS - —
P = SIDACtor RoHS COMPLIANT U
MEDIAN VOLTAGE MC SERIES
CONSTRUCTION VARIABLE .» RATING
PACKAGE TYPE ——————

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Packing Options

Pa]r(;ksge Description Packing Options Quantity Added Suffix Lead Spacing Industry Standard
RP1 0.1 inch (2.54mm)
TO-92 Tape and Reel Pack AP2 0.2 inch (5.08mm) EIA-481-D
.2 inch (5.08mm
E 2000 .
TO-92 Ammo Pack AP (Not applicable) EIA-468-B
TO-92 Bulk Pack N/A (Not applicable) N/A

Dimensions — TO-92 Ammo Pack Specification — TO-92

Te 1t 0.25
Mea:&nrsz:nﬁrgoim Millimeters (?'25% e (6.35)
/ ? 0236 002(05) M M M !# 0125(32}MA;§7
y A (41 2) (3’2.2)
i A 0.176 0.196 4.47 4.98 0.708 oo o o
0 N B | 0500 12.70 i““’ E°354 f CF O(
T (9.0) 0.157 oA
D | 0095 | 0105 | 241 | 2.67 (?25% > k020508 40
E 0.150 3.81 — Feed ) Flat down
B G | 0135 | 0145 | 343 | 368 Drest e Y g A AR RAR e
H 0.088 0.096 2.23 2.44 e 25 Dovices por fold
J 0.176 0.186 4.47 4.73 2 SARR R g ;
a7
K | 0088 | 0.096 | 223 | 2.44 AR g
* o L 0.013 0.019 0.33 0.48 RABOSES 2 17
MT1/PIN1 e 5o ° (43)
. MT2/PIN3 M 0.013 0.017 0.33 0.43
l«—E—>]| Dimensions
s -th th th ﬁ N 0.60 1.52 are in inches /
. A G (and millimeters). T
M . { All leads are insulated from case. Case is electri- (%g)
Lt || cally non-conductive. (Rated at 1600V, oys for
(4 D> : i
<k one minute from leads to case over the operating
e J—>| temperature range.) 2
The TO-92 is designed to meet Mold flash shall not exceed 0.13 mm per side. » (43)

x

12.9 N
(327) -

mechanical standards as set forth
in JEDEC publication number 95.

Tape and Reel Specification — TO-92

e
A N/A 14.173 N/A 360.0
B 4.016 N/A 102.0 N/A
N c 3.386 N/A 86.0 N/A
w1 D 0.795 N/A 20.2 N/A
w1 1181 1.968 30.0 50.0
OUND SIDE P 0.496 0.504 1260 | 12.80
:(_P_): OF T0-92 PO 0.498 0.502 12.65 12.75
g mmmm e ' LN\ F(for RP1) | 0.090 0.110 2.29 2.80
T @(an Emj RP2) F(for RP2) | 0.182 0.244 4.63 6.19
e H N/A 1673 N/A 42.50
H 'f‘l‘mi;;‘iﬂ H1 N/A 1.270 N/A 32.26
l RS ORNORIES w 0674 | 0.763 1712 | 19.38
l . Co o w2 0364 | 0370 8.25 9.75
20 2 : L 55 w3 0.236 N/A 6.00 N/A
PO R 2 F w4 0.020 N/A 0.50 N/A

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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Balanced MC Series - Modified T0-220

Agency Approvals

Agency File Number

N E133083

Pinout Designation

I

PIN1 PIN3
PIN2

Schematic Symbol
1 3

() (R)

Electrical Characteristics

w4 Littelfuse

Expertise Applied | Answers Delivered

HF [rors] Y (B9) €3

Description

Balanced MC Series Modified TO-220 are low capacitance
SIDACtor® components designed to protect broadband
equipment from damaging overvoltage transients.

The patented "Y" configuration also ensures balanced
overvoltage protection that prevents a longitudinal to
differential conversion.

The series provides a single port solution that enables
equipment to comply with various global requlatory
standards while limiting the impact to broadband signals.

Features and Benefits

than our Baseband
Protectors, for
applications that demand
greater signal integrity

Robust Modified TO-220
Package

e | ow voltage overshoot
® | ow on-state voltage

e Does not degrade surge
capability after multiple
surge events within limit.

e Fails short circuit when
surged in excess of
ratings

e Custom lead forms
available

e Pb-free E3 means 2nd
level interconnect is
Pb-free and the terminal
finish material is tin(Sn)
(IPC/JEDEC J-STD-

* 40% lower capacitance 609A.01)

Applicable Global Standards

e Balanced overvoltage
protection

e RoHS Compliant, Lead-
Free, and Halogen-Free

o TIA-968-A * GR 1089 Intra-building
o TIA-968B * IEC 61000-4-5
e ITUK.20/21/45 Enhanced * YD/T 1082
Level o YD/T 993
¢ ITU K.20/21/45 Basic e YD/T 950

e GR 1089 Inter-building

Part Number Marking Capacitance
Plns 1-2, 3-2, 1-3 Plns 1-2,3-2,1-3
P1553ACMCLxx | P1553ACMC 130 180 150 800 2.2 8
P1803ACMCLxx | P1803ACMC 150 210 150 800 2.2 8
P2103ACMCLxx | P2103ACMC 170 250 150 800 2.2 8
P2353ACMCLxx | P2353ACMC 200 270 150 800 2.2 8 See Capacitance
P2703ACMCLxx | P2703ACMC 230 300 150 800 2.2 8 Values Table
P3203ACMCLxx | P3203ACMC 270 350 150 800 2.2 8
P3403ACMCLxx | P3403ACMC 300 400 150 800 2.2 8
P5103ACMCLxx | P5103ACMC 420 600 150 800 2.2 8

Notes:
- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).
- Components are bi-directional (unless otherwise noted).

- XX Part Number Suffix: ‘RP’" (Reel Pack), Blank (Bulk Pack), or ‘60’ (Type 60 lead form, Bulk Pack. Special order item — contact factory.)

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
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Capacitance Values

pF
Pin 1-2/3-2

Part Number Tip-Ground, Ring-Ground

P1553ACMCLxx 30 55 20 35
P1803ACMCLxx 30 60 15 30
P2103ACMCLxx 30 45 15 30
P2353ACMCLxx 25 45 15 30
P2703ACMCLxx 25 40 15 30
P3203ACMCLxx 25 40 15 30
P3403ACMCLxx 20 €5 15 25
P5103ACMCLxx 20 30 10 20

Note: Off-state capacitance (C,) is measured at 1 MHz with a 2V bias.

Surge Ratings

| :
0.2 2x/0 " 20 10/160" | 10/560' | 5/320" | 10/360" | 10/1000" | 5/310" | 5o/0'H, | Vot
05/7002 | 2/10? 02 | 101602 | 10/5602 | 9/720% | 10/3602 | 10/10002 | 10/7002

@ 50 500 400 200 150 200 175 100 200 30 500

Notes:

1 Current waveform in ps

2 \oltage waveform in ps

- Peak pulse current rating (l,,.) is repetitive and guaranteed for the life of the product that
remains in thermal equilibrium.

- |, ratings applicable over temperature range of -40°C to +85°C

- The component must initially be in thermal equilibrium with -40°C <T < +1560°C

Thermal Considerations

Package Symbol Parameter Value Unit
Modified r T Operating Junction Temperature Range -40 to +150 “C
TO-220 =
T Storage Temperature Range -65 to +150 °C
s PN R Thermal Resistance: Junction to Ambient 50 °C/W

V-1 Characteristics t x t, Pulse Waveform
+

T T T T
e ‘ t, = rise time to peak value
3 Peak tq = decay time to half value
lr— 1 100 <€ Value i
ls —» g : ‘
|f| e % i Waveform = t, X tq
o s
IpRM—> 3
v & 50+ < Half Value
> :
©
()
o |
I
g T
0
tr td
v 0 t — Time (us)
-l
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Normalized DC Holding Current vs. Case Temperature

25°C

Percent of Vg Change - %
o N M O

-40 -20 0 20 40 60 80 100 120 140 160
Junction Temperature (T,) - °C

2.0

1.8

1.6

1.4 AN

1.2

1.0

0.8
0.6

Ratio of

0.4

-40  -20

0 20 40 60 80 100 120 140 160
Case Temperature (T_) - °C

Soldering Parameters

Reflow Condition

Pb-Free assembly

(see Fig. 1)
-Temperature Min (T, . ) +150°C
Pre Heat |-Temperature Max (T, ) +200°C
-Time (Min to Max) (t,) 60-180 secs.

Average ramp up rate (LiquidusTemp (T,)
to peak)

3°C/sec. Max.

Tgimag 10T, - Ramp-up Rate 3°C/sec. Max.
-Temperature (T,) (Liquidus) +217°C
Reflow
-Temperature (t,) 60-150 secs.
PeakTemp (T,) +260(+0/-56)°C

Time within 5°C of actual Peak Temp (tp)

30 secs. Max.

Ramp-down Rate

6°C/sec. Max.

Time 25°C to Peak Temp (T,)

8 min. Max.

Do not exceed

+260°C

Physical Specifications

Lead Material Copper Alloy

Terminal Finish

100% Matte-Tin Plated

Body Material

UL Recognized epoxy meeting
flasnmability classification V-0

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17

Figure 1
ot e
T 1 1
P Critical Zone
TitoTp
ﬂ T
o7 1 —t I
S
5 S(max)
-
g Ramp-down|
g
€ Tsmin
@ /"_ts
25
time to peak temperature ————»i .
(t 25°C to peak) Time =>

Environmental Specifications

80% Rated V,,,, (V,. Peak) +125°C or +150°C,

High TempVoltage | ;) 1008 hrs. MILSTD-750 (Method 1040)
Blocking
JEDEC, JESD22-A-101
-65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104
Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Humidity JEDEC, JESD22-A-101
HighTemp Storage +150°C 1008 hrs. MIL-STD-750 (Method 1031)

JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MILSTD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1




% Littelfuse SIDACtor® Protection Thyristors

Broadband Optimized™ Protection
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Part Numbering Part Marking

P xxx3 ACMCL xx XXXXXXXxx1— Part Marking Code
—I: (Refer to Electrical Characteristics Table)
TYPE PACKING OPTIONS
P = SIDACtor Blank, RP or 60 -- 1rXXXXX‘/ Date Code
forType 60 orders, contact factory

MEDIAN VOLTAGE RoHS COMPLIANT
CONSTRUCTION VARIABLE MC Series
PACKAGE TYPE l,, RATING

Dimensions - Mo Tape and Reel Specification — Modified TO-220

Inches Millimeters

"]

i i 0.400 | 0.410 | 10.16 | 10.42
- 'J"—"r\;:g;g‘ﬁ ] 0.360 | 0.375 | 9.14 | 9.53
r Point 0.110 | 0.130 | 2.80 | 3.30

G

0.540 | 0.575 | 13.71 | 14.61
0.025 | 0.035 | 0.63 | 0.89
0.195 | 0.205 | 4.95 | 5.21
0.095 | 0.105 | 2.41 | 2.67
0.060 | 0.075 | 152 | 1.90
0.070 | 0.085 | 178 | 2.16
0.018 | 0.024 | 0.46 | 0.61
0.178 | 0.188 | 4.52 | 4.78 f
0.290 | 0.310 | 737 | 787

PIN3
PIN2
PIN1

4| |=—L
| |eMm
le—K
™ —>||«— N

> J e

fo | [ [l-—
|

H—|

Dimensions are in inches
(and millimeters).

Direction of Feed

The modified TO-220 package is designed to
meet mechanical standards as set forth in
JEDEC publication number 95.

w02 82| R« T|O M|O|>

Packing Options

Package Type Description Quantity Added Suffix Industry Standard
Modified TO-220 Tape and Reel Pack 700 RP EIA-468-B
Modified TO-220 Bulk Pack 500 N/A N/A
& 60
Modified TO-220, Type 60 Lead Form Bulk Pack 500 (special order item, contact factory N/A
for details)

nal Information

B R

Datasheet Resources Samples

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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SLIC Protection
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Fixed Voltage Series - D0-214 HE [rors] A (B9) €3

Description

Fixed Voltage Series DO-214 are uni-directional SIDACtor®
components designed to protect SLICs (Subscriber Line
Interface Circuit) from damaging overvoltage transients.
The series provides single line protection using a fixed
voltage switching component for negative surges. All
positive surges are routed through an internal diode to a
ground reference.

Features and Benefits

® RoHS compliant, lead- ® Integrated diode for
free, and halogen-free positive voltage surges
® | ow voltage overshoot ® Pb-free E3 means 2nd

level interconnect is

* Lowon-state voltage Pb-free and the terminal

Agency Approvals

e Does not degrade surge finish material is tin(Sn)
. capability after multiple (IPC/JEDEC J-STD-
Agency File Number surge events within limit. 609A.01)
-\ E133083 ® Fails short circuit when
surged in excess of
- - ratings

Pinout Designation
Applicable Global Standards

I Indicates cathode o TIA-968-A e GR 1089 Intra-building*
e TIA-968-B e |EC 61000-4-5 2nd edition
Schematic Symbol U ::I'eL\J/eKI.20/21 Enhanced e YD/T 1082
* YD/T 993
(T/R) (G) ® |TU K.20/21 Basic Level o YD/T 950

® GR 1089 Interbuilding*

*A-rated parts require series resistance

Electrical Characteristics
Viam Vg I I I V., v Capacitance
@l =BHA | @100V/us il S u @1,=2.2 Amps 7 @1MHz, -2V bias
mA

Part Number Marking

V min V max mA min A max V max V max
P0641SALRP P61A 58 77 120 800 2.2 4 5 50 90
P0721SALRP P71A 65 88 120 800 2.2 4 5 45 85
P0901SALRP P91A 75 98 120 800 2.2 4 B 45 80
P1101SALRP POTA 95 130 120 800 2.2 4 5 40 70
P1301SALRP P131A 120 160 120 800 2.2 4 B 40 70
P1701SALRP P17A 160 200 120 800 2.2 4 5 30 55
P0641SCLRP P61C 58 77 120 800 2.2 4 B 65 200
P0721SCLRP pP71C 65 88 120 800 2.2 4 5 60 190
P0901SCLRP PEIC 75 98 120 800 2.2 4 B) 60 180
P1101SCLRP PO1C 95 130 120 800 2.2 4 5 50 160
P1201SCLRP P121C 105 140 120 800 2.2 4 B 50 160
P1301SCLRP P131C 120 160 120 800 2.2 4 5 50 160
P1701SCLRP P17C 160 200 120 800 2.2 4 B 40 130
P0641SDLRP P61D 58 77 120 800 2.2 4 5 65 200
P0721SDLRP P71D 65 88 120 800 2.2 4 ) 60 190
PO901SDLRP P91D 75 98 120 800 2.2 4 5 60 180
P1101SDLRP PO1D 95 130 120 800 2.2 4 ) 50 160
P1301SDLRP P131D 120 160 120 800 2.2 4 5 50 160
P1701SDLRP P17D 160 200 120 800 2.2 4 ) 40 130

Notes:
- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).
- Components are not appropriate for positive ringing systems.

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Surge Ratings

| :
101160 " | 10/560" | 5/320" | 10/360' | 10/1000" | 5/310' | so0Hz | GV/dt
101602 | 10/5602 | 9/7202 | 10/3602 | 10/10002 | 10/7002

A 20 150 150 90 50 75 75 45 75 20 500

C 50 500 400 200 150 200 175 100 200 30 500

D — 1000 800 — — — — 200 350 50 1000
Notes:

1 Current waveform in ps - Peak pulse current rating (I,,.) is repetitive and guaranteed for the life of the product that remains in thermal equilibrium.
2 Voltage waveform in ps - |, ratings applicable over temperature range of -40°C to +85°C
3 2/10 of POB41SDLRP and - The component must initially be in thermal equilibrium with -40°C 5TJ < +150°C

P0721SDLRP is 800A min

Thermal Considerations

Package Symbol Parameter Value
DO-214AA T, Operating Junction Temperature Range -40 to +150 °C
T Storage Temperature Range -65 to +150 °C
g Thermal Resistance: Junction to Ambient 90 °C/W

V-l Characteristics t x t, Pulse Waveform

T T T T
e ‘ t; = rise time to peak value
g tq = decay time to half value
% 100 <€ Peak ‘
J f Value ‘
c H !
2 Waveform =t, x tq
3 I
-V <« > +V 3 :
F 50 < Half Value
~ :
< :
® :
o :
I : —
x| T
o Li
v tr tq
N Y t — Time (us)
Normalized DC Holding Current vs. Case Temperature
14 2.0
R 12 ) 1.8
|
g 10 L6
c 8 I
s =l 14
6 =
[&] = o
© 4 25°C = 12 25°C
z - U
o 2 19) 1.0 :
= v :
s O : 2 08 >~
S 4 : & I~
g ; 0.6 :
-6 : : ~
8 : 0.4 '
40 -2 20 4 100 120 140 1
-40 -20 0 20 40 60 80 100 120 140 160 0 00 0 40 60 80 000 0 140 160
JunctionTemperature (T,) - °C CaseTemperature (T) - °C

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Soldering Parameters

Physical Specifications

Reflow Condition e g Caremel Fwel
-Temperature Min (T_ . ) +150°C T - tp . _
Pre Heat |-Temperature Max (T ) +200°C
-Time (Min to l\'/Iax') (t,) 60-180 secs. ﬂ T,
Qvgrea;gl;(e)) ramp up rate (Liquidus Temp (T ) 3°C/sec. Max. g Termm i t d
Ts(max) toT, - Ramp-up Rate 3°C/sec. Max. g Ramp-down
ER, -Temperature (T,) (Liquidus) +217°C g' T
-Temperature (t,) 60-150 secs. [ DR
PeakTemp (T,) +260(+0/-5)°C /
Time within 5°C of actual PeakTemp (t_) 30 secs. Max. * ﬁme(*:;;gg';;";gﬁ)’at“”—’ Time—>
Ramp-down Rate 6°C/sec. Max.
Time 25°C to Peak Temp (T,) 8 min. Max.
Do not exceed +260°C

Environmental Specifications

Lead Material

Copper Alloy

Terminal Finish

100% Matte-Tin Plated

80% Rated V,, (V. Peak) +125°C or +150°C,

DRM (

Body Material

UL recognized epoxy meeting flammability
classification V-0

Additional Information

[

R |

Datasheet

Part Numbering

i

Resources Samples

Pxxx1S XLRP

—|_— REEL PACK

DEVICE TYPE
P: SIDACtor
MEDIAN VOLTAGE L: RoHS COMPLIANT
CONSTRUCTION VARIABLE I, RATING
PACKAGE TYPE

© 2017 Littelfuse, Inc.

Specifications are subject to change without notice.

Revised: 02/23/17

HighTempVoltage | ;) 1008 hrs. MILSTD-750 (Method 1040)
Blocking
JEDEC, JESD22-A-101
-65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104
Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Humidity JEDEC, JESD22-A-101
High Temp Storage +150°C 1008 hrs. MIL-STD-750 (Method 1031)

JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MIL-STD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1

Part Marking

Cathode Indicator

/

XXXXXA
XXXXX-

Part number code
(refer to Electrical Characteristics table)

Date code



http://www.littelfuse.com/~/media/electronics/datasheets/sidactors/littelfuse_sidactor_fixed_voltage_do_214_datasheet.pdf.pdf
http://www.littelfuse.com/products/sidactor-protection-thyristors/subscriber-line-interface-circuit-slic-protection/pxxx1s_.aspx#ElectricalCharacteristics
http://www.littelfuse.com/products/sidactor-protection-thyristors/subscriber-line-interface-circuit-slic-protection/pxxx1s_.aspx#TechnicalResources
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Dimensions — DO-214AA
Case

Cathode Indicator Temperature

B Measurement
D ‘ Point

Dimensions

‘ A 0.130 | 0.156 3.30 3.95
°|CA B 0.201 0.220 5.10 5.60
4 c 0.077 | o0.087 1.95 2.20
D 0.159 | 0.181 4.05 4.60
E 0.030 | 0.063 0.75 1.60
{ } FTl i f j F 0075 | 0096 | 190 2.45
4 |, G 0.002 | 0.008 0.05 0.20
[~E—~] ! i H 0.077 | 0.104 1.95 2.65
0.079 K 0.006 | 0.016 0.15 0.41
“*(2.0)4’
-1 Dimens.iqns are in inches
0.110 (and millimeters).
(Zia)

_.| 0079 |
(2.0)
Pad Outline
(MM)

Packing Options

PackageType Description Quantity Added Suffix Industry Standard

DO-214AA
S Tape & Reel Pack 2500 RP EIA-481-D

Tape and Reel Specification — DO-214AA

0.157
e ‘4—

OO&&OOOOOOOOOOOOOOOO

X
ER L LN N Innn 00000 oK "™

A _4
0.315 0.059
8.0) € G%2 oA Cover tape ﬂ ﬂ W
e 12.99 ‘
N (330.0)

Dimensions are in inches
(and millimeters).

Direction of Feed
0

\ 4

0.512 (13.0)
Arbor Hole Dia:

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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SIDACtor® Protection Thyristors

SLIC Protection

Fixed Voltage TwinSLIC™ Series - Modified D0-214

Description

overvoltage transients.

ground reference.

Features and Benefits

Low voltage overshoot

Low on-state voltage .

Agency Approvals

Does not degrade surge ®

capability after multiple

Agency File Number R
surge events within limit.

E133083

Fails short circuit when
surged in excess of
ratings

Pinout Designation

Integrated diodes for
Pin 3

Applicable Global Standards
TIA-968-A
TIA-968-B

ITU K.20/21 Enhanced
Level*

ITU K.20/21 Basic Level
GR 1089 Inter-building*

°
Pin 1 °

Pin 2

Schematic Symbol

* Series resistance required
-2

Datasheet

Electrical Characteristics

Resources

@l =BHA @100V/us i S u @1,=2.2 Amps b

w4 Littelfuse

Expertise Applied | Answers Delivered

=

Fixed Voltage Series Modified DO-214 are uni-directional
SIDACtor® thyristors designed to protect SLICs
(Subscriber Line Interface Circuit) from damaging

The series provides single port protection using fixed
voltage switching components for negative surges. All
positive surges are routed through internal diodes to a

positive voltage surges
Single-port protection

RoHS Compliant and
Halogen-Free

Pb-free E3 means 2nd
level interconnect is
Pb-free and the terminal
finish material is tin(Sn)
(IPC/JEDEC J-STD-
609A.01)

GR 1089 Intra-building

|EC 61000-4-5 2nd
edition

YD/T 1082
YD/T 993
YD/T 950

Additional Information

Samples

Part Number Marking - Capacitance
.
mA min | mA max [ A max
Pin 1-2, 3-2
P0641CA2LRP P62A 58 77 120 800 2.2 4 5
P0721CA2LRP P72A 65 88 120 800 2.2 4 5 s
PO90TCA2LRP | P92A 75 98 120 800 29 4 5 ee
Capacitance

P1101CA2LRP PO2A 95 130 120 800 2.2 4 5 Values table
P1301CA2LRP P131A 120 160 120 800 2.2 4 5
P1701CA2LRP P17A 160 200 120 800 2.2 4 5

Notes:
- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).
- Components are not appropriate for positive ringing systems.

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17


http://www.littelfuse.com/products/sidactor-protection-thyristors/subscriber-line-interface-circuit-slic-protection/pxxx1ca2/p0641ca2l.aspx#ElectricalCharacteristics
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Capacitance Values
pF
Pin 1-2/3-2
Part Number Tip-Ground, Ring-Ground
P0641CA2LRP 40 70 20 45
P0721CA2LRP 35 70 20 45
P0901CA2LRP 30 65 20 40
P1101CA2LRP 25 55 15 35
P1301CA2LRP 25 45 15 30
P1701CA2LRP 25 40 15 25

Note: Off-state capacitance (Co) is measured at 1 MHz with a 2V bias.

Surge Ratings

[

TSM
10/160' | 10/560" | 5/320' | 10/360' | 10/1000° 5/310 ' di/dt
10/1602 | 10/5602 | 9/7202 | 10/3602 | 10/10002 | 10/7002 | 50/60 Hz

Al 20 | 10 | 10 | 9 | s | 75 | 75 | 4 | 75 | 20 500

- Peak pulse current rating (I.,.) is repetitive and guaranteed for the life of the product that remains in thermal equilibrium.
Notes: - 1., ratings applicable over temperature range of -40°C to +85°C
1 Current waveform in ps -The component must initially be in thermal equilibrium with -40°C < T, < +150°C

2 \oltage waveform in ps

Thermal Considerations

Package Symbol Parameter Value Unit
Modified DO-214AA T, Operating Junction Temperature Range -40 to +150 “C
Pin 3
Tg Storage Temperature Range -65 to +150 °C
Pin 1 Vﬁ . ) .
Pin 2 Ron Thermal Resistance: Junction to Ambient 85 °C/W

V-l Characteristics t x t, Pulse Waveform

T T T T

o ‘ t, = rise time to peak value
32 100 P Peak ta = decay time to half value
L N\ Value ‘

c H !

e Waveform = t, X tq
3 I

o :
R H
& 501+ < Half Value
~ :

[

(]
o

I

L \\\
)

t ta
0 t — Time (us)

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Normalized V; Change vs. Junction Temperature Normalized DC Holding Current vs. Case Temperature

Percent of Vg Change - %

-40 -20 0 20 40 60 80 100 120140 160
JunctionTemperature (T ) - °C

Reflow Condition

Pb-Free assembly

(see Fig. 1)
-Temperature Min (T . ) +150°C
Pre Heat |-Temperature Max (T ) +200°C
-Time (Min to Max) (t,) 60-180 secs.

Average ramp up rate (LiquidusTemp (T))
to peak)

3°C/sec. Max.

T. toT, - Ramp-up Rate

3°C/sec. Max.

S(max)
-Temperature (T,) (Liquidus) +217°C
Reflow
-Temperature (t,) 60-150 secs.
PeakTemp (T,) +260(+0/-5)°C

Time within 5°C of actual PeakTemp (t )

30 secs. Max.

Ramp-down Rate

6°C/sec. Max.

2.0
1.8

1.6

1.4 AN

I (T.= 25°C)

1.2

25°C

1.0

0.8

Ratio of

0.6

~

0.4
-40

20 40 60 80 100 120 140 160
Case Temperature (T_) - °C

20 0

Soldering Parameters

Figure 1
— e
T ] P
e
ﬂ T .
o7 I 0 (
S
E S(max)
=1
g Ramp-down|
s
£ TStmmb
® / L
25
time to peak temperature ———— > .
(t 25°C to peak) Time—>

Time 25°C to PeakTemp (T,)

8 min. Max.

Do not exceed

+260°C

Physical Specifications

Lead Material Copper Alloy

Terminal Finish

100% Matte-Tin Plated

Body Material

UL Recognized epoxy meeting
flasnmability classification V-0

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17

Environmental Specifications

80% Rated V,,,, (V,. Peak) +125°C or +150°C, 504

:;g:;f\mpw'tage or 1008 hrs. MIL-STD-750 (Method 1040) JEDEC,
g JESD22-A-101
-65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104
Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Humidity JEDEC, JESD22-A-101
HighTemp Storage +150°C 1008 hrs. MIL-STD-750 (Method 1031)

JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MIL-STD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to
Solder Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture
Sensitivity Level

85%RH, +85°C, 168 hrs., 3 reflow cycles (+260°C
peak). JEDEC-J-STD-020, Level 1
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Part Numbering Part Marking

Pxxx1CA2LRP
TYPE J |-REEL PACK Part number code
P = SIDACtor L RoHS COMPLIANT XXXXX ] (refer to Electrical Characteristics table)
MEDIAN VOLTAGE .
TwinSLIC IDENTIFIER Date code
(two chip device) XXXXX
CONSTRUCTION VARIABLE
I, RATING
PACKAGE TYPE

Dimensions — Modified DO-214AA
B | PIN3
: 4 " hows | wilimeers |
N Dimensions
T _ 7l7 . .
C
4 —

E A 0.130 0.156 3.30 3.95
i o B 0.201 0.220 5.10 5.60
PIN2 C 0.077 0.087 1.95 2.20
T i D 0.159 0.181 4.05 4.60
H F E 0.030 0.063 0.75 1.60
s i # ! m F 0.075 0.096 1.90 2.45
K G G 0.002 0.008 0.05 0.20
B SR (SN ¢ H 0.077 0.104 185 2.65
7‘ ‘ ‘ K 0.006 0.016 0.15 0.41
T \q y ?103) Dimensions are in inches M 0.022 0.028 0.56 0.71
Y fonx (andmilimeters) N 0027 | 0033 | 069 0.84
l N k \qT P 0.052 0.058 132 147

Pad Outline

(MM)

PackageType Description Quantity Added Suffix Industry Standard

€ Modified DO-214AA 3-leaded Tape and Reel Pack 2500 RP EIA-481-D

Tape and Reel Specification — Modified DO-214AA

e ™
0.4472V ooOooooooooﬁ.ooooooooooooooo
S 1 110 Y. Inininininis
* 0.315!
(2932? _"(80)"_ Pin 1 Pin 3

12.99
F_ (330.0) _7 Dimensions are in inches
0.512 (13.0) (and millimeters).
Arbor Hole Dia.
Direction of Feed

00 00O0O0

SlaponBEEEoEEaEEEE]

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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Fixed Voltage Q2L Series 3.3x3.3 QFN HF “\@

Fixed Voltage Q2L Series are uni-directional SIDACtor®
thyristors designed to protect SLICs (Subscriber Line
Interface Circuit) from damaging overvoltage transients.

The series provides single line protection using a fixed voltage
switching component for negative surges. All positive surges
are routed through an internal diode to a ground reference.
The small size of the Q2L makes it ideal for high density

applications.
Features and Benefits
Agency Approvals ® |ntegrated diode for surged in excess of
positive voltage surges ratings
b\ ‘ E133083 * Small footprint QFN Halogen-Free
Package e Pb-free E3 means 2nd

e Low on-state voltage level interconnect is

. . . Pb-free and the terminal
capability after multiple (IPC/JEDEC J-STD-

surge events within limit. 609A.01)
Cathode Fails short circuit when

[ ]
Indicator
Applicable Global Standards
[ ]

TIA-968-A e GR-1089 Intra-building
Schematic Symbol e TIA-968-B [ |E(‘:.61000-4-5 2nd
e [TU K.20/21/Enhanced editin
Level e YD/T 950
(T/R) P (G) .
e |TU K.20/21/Basic Level e YD/T 993
O— —O o
| e GR 1089 Interbuilding e YD/T 1082
[

Additional Information

Resources Samples

Electrical Characteristics

Capacitance

Part Number | Marking - Cillilnl: @ 2 e
P0641Q22CLRP | P61C 58 77 120 | 800 | 22 4 5 35 75
P0721Q22CLRP | P71C 65 88 120 | 800 | 22 4 5 25 45
PO901Q22CLRP | P91C 75 98 120 | 800 | 22 4 5 55 8
P1101Q22CLRP | P10C 9% 130 120 | 800 | 22 4 5 50 75
P1301022CLRP | P13C 120 160 120 | 800 | 22 4 5 45 70
P1701022CLRP | P17C 160 200 120 | 800 | 22 4 5 45 70

Notes:
- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).
- Components are not appropriate for positive ringing systems.

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Surge Ratings

I S R T
Series 2/10ps 1.2/5015/8/20ps 10/160ps 10/560ps 10/1000ps s0/60H2 | |

Amps/us max

© 500 400 200 150 100 30 500

Notes:

- Peak pulse current rating (I,,.) is repetitive and guaranteed for the life of the product that
remains in thermal equilibrium.

- |, ratings applicable over temperature range of -40°C to +85°C

- The component must initially be in thermal equilibrium with -40°C < T, < +150°C

Thermal Considerations

Package Symbol Parameter Value Unit
2333 QFN T, Operating Junction Temperature Range -40 to +150 “«C
T, Storage Temperature Range -65 to +150 °C
Rl Thermal Resistance: Junction to Ambient 120 °C/W

V-I Characteristics t x t, Pulse Waveform

T T T T
o ‘ t, = rise time to peak value
3 1001 < Peak ld = decay time to half value
| o Value ‘
< I
2 Waveform = t, x tq
]
g l
(0]
K] H
g 50 < Half Value ———
< :
©
()
o
I
& \\\
o
t tq
0 t —Time (us)
Normalized DC Holding Current vs. Case Temperature
14 20
X 12 —~ 18
o' 10 g 1.6
(4] .
o) |
§ 8 = 'ﬂo 14 DN
6 - o
S 25 °C - 12 25°C
> 4 - \ l
“—
B 2 o 1.0 T~
= v o P
s O . = 0.8
S ; < —
o 0.6
-6 —
; 0.4 :
-8 40 -20 0 20 40 60 80 100 120 140 160
-40 -20 O ?0 40 60 80 100 120 140 160 CaseTemperature (Tc) . oC
JunctionTemperature (T) - °C
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Soldering Parameters

Reflow Condition

Pb-Free assembly

(see Fig. 1)
-Temperature Min (T, . ) +150°C
Pre Heat |-Temperature Max (T_ ) +200°C
-Time (Min to Max) (t,) 60-180 secs.

Average ramp up rate (LiquidusTemp (T))
to peak)

3°C/sec. Max.

T toT, - Ramp-up Rate

3°C/sec. Max.

S(max)
-Temperature (T,) (Liquidus) +217°C
Reflow
-Temperature (t,) 60-150 secs.
PeakTemp (T,) +260(+0/-5)°C

Time within 5°C of actual PeakTemp (t )

30 secs. Max.

Ramp-down Rate

6°C/sec. Max.

Time 25°C to PeakTemp (T,)

8 min. Max.

Figure 1
— e
T ] P
e
ﬂ T
2 TS ! _tL |
E (max)
=]
g Ramp-down|
s
€ Tsimin
® / L
25
time to peak temperature ———— > .
(t 25°C to peak) Time—>

Do not exceed

+260°C

Physical Specifications

Environmental Specifications

Lead Material Copper Alloy

Terminal Finish 100% Matte-Tin Plated

80% Rated V. Vpe) +125°C or +150°C, 504 or

DRM (

Body Material

UL Recognized epoxy meeting
flasnmability classification V-0

Part Numbering

P xxx 1 Q22 CL RP

TYPE REEL PACK
P=SIDACtor

MEDIAN VOLTAGE RoHS COMPLIANT
CONSTRUCTION

VARIABLE Iop RATING
PACKAGE TYPE

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17

High Temp Vol
Bl'g k,em" oltage | 1008 hrs. MILSTD-750 (Method 1040) JEDEC,
ocking JESD22-A-101
-65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104
Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Humidity JEDEC, JESD22-A-101
HighTemp Storage | *150°C 1008 hrs. MILSTD-750 (Method 1031)

JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MIL-STD-750 (Method 1056) JEDEC,
JESD22-A-106

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles (+260°C
Peak). JEDEC-J-STD-020, Level 1

Part Marking

/ Cathode Indicator

ﬁﬂﬁ(XXX‘/ Part Marking Code

(Refer to Electrical Characteristics Table)

XXXXX+— Date Code
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Dimensions — 3.3x3.3 QFN
T T

TOP VIEW BO‘ITO(':VIVIEW Dimensions
T

- =+ — A 0.126 | 0.134 | 3.200 | 3.400
ﬁ B 0.126 | 0.134 | 3.200 | 3.400
B F c 0.075 | 0.083 | 1900 | 2.100
7J E 0.011 | 0.019 | 0285 | 0.485
— — F 0.088 | 0.096 | 2.230 | 2.430
o e H 0.035 | 0.043 | 0.900 | 1.100
ENDVIEW & SIDE VIEW fLL J 0.000 | 0.008 | 0.000 | 0.200
L :l—\L o E K1 0.004 | 0.012 | 0.100 | 0.300
pu—r— — P E K2 0.004 | 0.012 | 0.100 | 0.300
L - e Recommended M1 0.063 | 0.071 | 1610 | 1810
Soldering Pad Outline M2 0.045 | 0.053 | 1.153 | 1.353
(Reference Only) N1 0.095 | 0.103 | 2.420 | 2.620
N2 0.082 | 0.090 | 2.080 | 2.280

Packing Options

Package Type Description Quantity Added Suffix Industry Standard
Q22 3.3x3.3 QFN Tape and Reel Pack 5000 RP EIA-481-D

Tape and Reel Dimension — 3.3x3.3 QFN

Inches Millimeters

Reel Dimension

Description

A Reel Diameter N/A | 12.992 | N/A | 330.0

B Drive Spoke Width 0.059 N/A 1.50 N/A

C Arbor Hole Diameter 0.504 | 0.531 | 12.80 | 13.50

D Drive Spoke Diameter 0.795 N/A 20.20 N/A

N Hub Diameter 1.969 N/A | 50.00 | N/A

W. | Reel InnerWidthat Hub | 0.488 | 0.567 | 12.40 | 14.40

A, Pocket Width at bottom 0.138 | 0.146 | 350 | 3.70

B, | Pocket Length at bottom | 0.138 | 0.146 | 3.50 | 3.70

Tape Leader and Trailer Dimensions D, Feed Hole Diameter 0.059 | 0.063 | 150 | 160
CARRIER TAPE COVER TAPE D, Pocket Hole Diameter 0.059 N/A 1.50 N/A

END s s 55551l START E, Feed hole position 1 0.065 | 0073 | 165 | 185
= E, Feed hole position 2 0.400 | 0.408 | 10.15 | 10.35
[ D\ \ \ \ \ \ F |Feed hole center-Pocket hole| 0.215 | 0.219 | 5.45 5.55

| ! ! ! K Pocket Depth 0.039 | 0.051 | 100 | 130
- 16omm N ] N a0omm nan P, Feed Hole Pitch 0153 | 0.161 | 3.90 | 4.10
P, Component Spacing 031 | 0.319 | 790 8.10

Tape Dimension Items P, | Feed hole centerPocket hole | 0.077 | 0.081 1.95 2.05
| i [<Do T Carrier Tape Thickness 0.010 | 0.014 | 0.25 0.35
T I —> =<Po D fARF“ER TAPE W |Embossed Carrier Tape Width| 0.453 | 0.484 | 11.50 | 12.30

] Il > <P y____Ew__ w Cover Tape Width 0358 | 0.366 | 9.10 | 9.30

-5 'o'ocbic’)oooooc}—:h;o—@:$ $

| | 0@ E e

I —_ — 1
K_O)I |le— I P11 —] e
| CATHODE i Ao
| INDICATOR
COVER TAPE

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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Fixed Voltage Enhanced Single Port Series - MS-012 N@

Description

The MS-012 packaged Fixed Voltage Enhanced Single Port
Series are SIDACtor® components designed to protect
sensitive SLICs (Subscriber Line Interface Circuit) from
damaging overvoltage transients.

The series provides single port protection using a fixed
voltage switching device for negative surges. Positive
surges are routed though enhanced switching diodes to a
ground reference. The series is also pin-to-pin compatible to
industry standard programmable SO-8 SLIC protectors.

Features & Benefits
Agency Approvals

¢ Integrated fast switching e Fails short circuit when
Agency File Number diodes for positive voltage surged in excess of ratings

-\ 133083 surges ® Does not degrade surge
e RoHS Compliant and Lead-  capability after multiple
Free surge events within limit
_ ¢ Single port protection in ¢ Pb-free E3 means 2nd level
(Tio) T one package interconnect is Pb-free and
ip) 41 8= (Tip) « Low voltage overshoot the terminal finish material
(NC) =2 7 = (Ground) is tin(Sn) (IPC/JEDEC
(NC) 3 6 [ (Ground) ® Low on-state voltage J-STD-609A.01)
(Ring) 4 5 = (Ring) * Pin-to-pin SO-8 compatible

footprint

Schematic Symbol

Applicable Global Standards

10 o 8
¢ TIA-968-A e GR 1089 Intra-building*

; Z:I z ; ¢ TIA-968-B ¢ |EC 61000-4-5 2nd edition
e [TU K.20/21 Enhanced *YD/T 1082

i s Level *YD/T 993

¢ |TU K.20/21 Basic Level
e GR 1089 Interbuilding*

*YD/T 950

* Series resistance required

Electrical Characteristics

IVDFLM@A V,@100V/us | |, I L@V, VA@'T=1 V,@25°
Part Number | Marking oRv=OH JpRES Capacitance

PO641DF-1E | POG41F1E 58 77 150 800 1 5 5

PO721DF-1E | PO721F1E 65 88 150 800 1 5 5

PO901DF-1E | PO90TF1E 75 98 150 800 1 5 5

PO991DF-1E | PO991F1E 80 104 150 800 1 5 5 See Capacitance Values
P1001DF-1E | P1001F1E 85 110 150 800 1 5 5 Table
P1101DF-1E | P11O1F1E 95 130 150 800 1 5 5

P1301DF-1E | P1301F1E 120 160 150 800 1 5 5

P1701DF-1E | P1701F1E 160 200 150 800 1 5 5

Notes:

- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).

- Components are not appropriate for positive ringing systems

- All electrical characteristics shown are defined from Tip (pins 1 & 8) to Ground (pins 6 & 7), and Ring (pins 4 & 5) to ground (pins 6 & 7)
-V, < 8.5 volts @ 10/ 700ps, 37.5 Amps

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
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Capacitance Values

pF pF
Pin 1,8-6,7 /4,5-6,7 Pin 1,8-4,5

P L Tip-Ground, Ring-Ground Tip-Ring

P0641DF-1E 40 90 20 45
P0721DF-1E 35 85 20 45
PO901DF-1E 30 80 20 40
PO991DF-1E 25 75 15 35
P1001DF-1E 25 75 15 35
P1101DF-1E 25 70 15 30
P1301DF-1E 20 70 15 30
P1701DF-1E 20 70 15 30

Note: Off-state capacitance (C,) is measured at 1 MHz with a 2V bias

Surge Ratings
di/dt

I N
2/10us 1.2/50us/8/20ps 10/700/5/310ps 10/1000ps 600V, 1s

Amps/pys max

F 120 100 50 30 1 500

Notes:

- Peak pulse current rating (IPP) is repetitive and guaranteed for the life of the product that
is in thermal equilibrium.

- |, ratings applicable over temperature range of -40°C to +85°C

- The component must initially be in thermal equilibrium with -40°C < T, < +150°C

Thermal Considerations

Package Symbol Parameter Value Unit
MS-012_g 8 T, Operating Junction Temperature Range -40 to +150 °C
T Storage Temperature Range -65 to +150 °C

1 4 R Thermal Resistance: Junction to Ambient 120 °C/W

V-l Characteristics t x t, Pulse Waveform

+I T T T T
A a ‘ t; = rise time to peak value
Ve 9 peak Id =decay time to half value
r L 100 -~ €~ value i
c |
g Waveform = t; x tg
3
[0}
@0
> v g 50 <—— Half Value —————
X
1]
[0)
a —
I
& D ——
o L:
t, tq
0 t—Time (us)

© 2017 Littelfuse, Inc.
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SIDACtor® Protection Thyristors i 3
SLIC Protection 074 Littelfuse

Expertise Applied | Answers Delivered

Normalized V Change vs. Junction Temperature Normalized DC Holding Current vs. Case Temperature

1 2.0
R 12 —~ 18
) 10 2
(0] [Te) 1.6
g s = 14
< 6 |_U :
L (o]
S 4 25°C = 12 25°C
> \l
5 2 G 1.0 '
g 0 > 2 os P
S 4 : < —
o . 0.6 L
6 : : I
i 0.4 '
-8 -40 -20 0 20 40 60 80 100 120 140 160

-40 -20 0 20 40 60 80 100 120 140 160
JunctionTemperature (T ) - °C

Soldering Parameters

CaseTemperature (T.) - °C

Reflow Condition Pb-Free assembly Figure 1
(see Fig. 1) St e
-Temperature Min (T, . ) +150°C T = Critical Zone
Pre Heat |-Temperature Max (T_ ) +200°C M
-Time (Min to Max) (t,) 60-180 secs. T t
Average ramp up rate (LiquidusTemp (T)) T, ! L !
o = )
to peak) 3°C/sec. Max. ‘E (max)
T 10T, - Ramp-up Rate 3°C/sec. Max. g Ramp-down)
-Temperature (T,) (Liquidus) +217°C € Tsmin
O ——
Reflow | emperature (t) 60-150 secs. = E
PeakTemp (T,) +260(+0/-5)°C 2
. Ao, (28 time to peak t ture ————> .
Time within 5°C of actual PeakTemp (t.) 30 secs. Max. " (£25°C to peak) Time—>
Ramp-down Rate 6°C/sec. Max.
bomotoxesd
Do not excesd ~260°C Environmental Specifications

80% Rated V,, (V,.) +125°C or +150°C, 504 or

. - :I'g:kTi:mpW“age 1008 hrs. MILSTD-750 (Method 1040) JEDEC,
Physical Specifications 9 JESD22-A-101

-65°C to +150°C, 15 min. dwell, 10 up to 100

; Temp Cyclin cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,

Lead Material Copper Alloy Sl JESDZZ-A104 ( JEIA
Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Terminal Finish 100% Matte-Tin Plated Humidity JEDEC, JESD22-A-101
: : - Hiah Temp St +150°C 1008 hrs. MIL:STD-750 (Method 1031)

. UL recognized epoxy meeting flammability igh lemp Storage JEDEC, JESD22-A-101

Body Material lassification V-0
classitication Low Temp Storage -65°C, 1008 hrs.

0°C to +100°C, 5 min. dwell, 10 sec. transfer,

e . Thermal Shock 10 cycles. MILSTD-750 (Method 1056) JEDEC,
Additional Information JESD22-A-106

Autoclave (Pressure +121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/

Cooker Test) JEDEC, JESD22-A-102
‘ | Resistance to Solder

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Heat
Datasheet Resources Samples Moisture Sensitivity 85%RH, +85°C, 168 hrs., 3 reflow cycles
Level (+260°C Peak). JEDEC-J-STD-020, Level 1

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
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Dimensions — MS-012

b 127 Inches Millimeters

T M.

HHHEH . A 0.053 0.069 135 175

Bl X Al 0.004 0.010 0.10 0.25

oo ] A2 0.043 0.065 1.25 165

ooomn. | B 0.012 0.020 0.31 0.51

T8 0 7 N C 0.007 0.010 0.17 025

5 Soldering Pad Outline D 0.189 0.197 4.80 5.00

27 (Reference Only) E 0.228 0.244 5.80 6.20

i @ o E1 0.150 0.157 3.80 4.00
- % ,,,,,,,,j e e 0.050 BSC* 127 BSC*

e o L L 0.016 | 0.050 040 | 127

* BSC = Basic Spacing between Centers

Part Numbering Part Marking

Pxxx 1 DF-1E HHHEA
TYPE —I—_SINGLE ENHANCED WF Part Number Code
P: SIDACtor IPP RATING XXXXXF1E L~ (Refer to Electrical Characteristics Table)
MEDIAN VOLTAGE PACKAGE TYPE 0 XXXXXJ[— Date Code
CONSTRUCTION VARIABLE H H H H

Packing Options

Package Type Description Quantity Added Suffix Industry Standard
D | MS-012 SMT 8pin SOIC Tape and Reel Pack | 2500 | N/A | EIA-481D

Tape and Reel Specifications — MS-012

MILLIMETERS

4.0 1.55 DIMENSIONS ARE:
(158) 061 (INCHES)
8.0 2.0 040
[ o) 08 0 foote) P
[ (0.03)" >

i@ ® ¢l o9

o ][ &

AR
2
g

64 150 J Cover
P > 6150 MmN, 0 MIN:
(:252) (1059) Tape
Carrier Tz .
Eﬂgggsmfm Direction of Feed —» % —>
12.99
0.512 (13.0) Arbor
Hole Dia.

Dimensions are in inches
(and millimeters).

Direction of Feed

—=—=UT00000000000000000000000000 00000

0.49
(12.4)

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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Fixed Voltage Multiport Series - MS-013 HF [rors] A (39) €3

Description

Fixed Voltage Multiport Series MS-013 are SIDACtor®
components designed to protect sensitive SLIC (Subscriber
Line Interface Circuit) devices from damaging overvoltage
transients.

The series provides a high surge current rated dual port
protection solution incorporating a fixed voltage switching
threshold for negatives surges. All positive surges are
routed through an internal diode to a ground reference.

Features and Benefits

® | ow voltage overshoot positive voltage surges
Agency Approvals e Low on-state voltage ¢ RoHS compliant and
Halogen-free
Agency Agency File Number * Does .n.ot degrade S},lrge )
capability after multiple ¢ Replaces four discrete
b\ ‘ E133083 surge events within components
limit.

e Pb-free E3 means 2nd

e Fails short circuit when level interconnect is
surged in excess of Pb-free and the terminal

e 6 s (PCIEDEC 5T

) 5 e Two-port protection 609A.01)

* Integrated diodes for

w
A

Applicable Global Standards

Schematic Symbol e TIA-968-A e GR 1089 Intra-building
1] 6 * TIA-968-B e IEC 61000-4-5
T T2) e ITUK20/21 Enhanced  » YD/T 1082
(612)- -EEGQ) Level” e YD/T 993
3 A L 4 e |TU K.20/21 Basic Level « YD/T 950
(Ry) (Ry) * GR 1089 Interbuilding*

*A-rated parts require series resistance

Electrical Characteristics

VDRM VS I I I
Part Number Marking @l =BLA @100V/ps o ° ! Capacitance

PO64TUALxx | P064TUA 58 77 120 800 2.2 4 5

PO721UALxx | P0721UA 65 88 120 800 2.2 4 5

PO901UALxx | P0901UA 75 98 120 800 2.2 4 5

P110TUALxx | P1101UA 95 130 120 800 22 4 5

P1301UALxx | P1301UA 120 160 120 800 2.2 4 5

P1701UALxx | P1701UA 160 200 120 800 22 4 5 See

PO64TUCLxx | P0641UC 58 77 120 800 22 4 5 Capacitance
Values Table

P0721UCLxx | P0721UC 65 88 120 800 2.2 4 5

PO901UCLxx | P0901UC 75 98 120 800 22 4 5

P1101UCLxx | P1101UC 95 130 120 800 2.2 4 5

P1301UCLxx | P1301UC 120 160 120 800 22 4 5

P1701UCLxx | P1701UC 160 200 120 800 2.2 4 5

Notes:

- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).

- Components are not appropriate for positive ringing systems

- All electrical characteristics shown are defined from Tip (pins 1 & 6) to Ground (pins 2 & 5), and Ring (pins 3 & 4) to Ground (pins 2 & 5)
- XX = Part Number Suffix: “TP’ (Tube Pack) or ‘RP’ (Reel Pack).

© 2017 Littelfuse, Inc.
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Capacitance Values

o] pF
Pin 1-2/3-2 ( Pin 1-3 (4-6)
Part Number Tip-Ground, R Tip-Ring
P0641UALxx 50 205 30 135
P0721UALxx 45 195 20 125
PO901 UALxx 40 180 20 115
P110TUALxx 40 160 15 105
P1301UALxx 35 160 15 100
P1701UALxx 30 125 15 80
P0641UCLxx 65 205 40 130
P0721UCLxx 60 195 20 125
P0901UCLxx 60 180 20 115
P1101UCLxx 50 160 15 105
P1301UCLxx 35 160 15 100
P1701UCLxx 40 125 15 80

Note: Off-state capacitance (CO) is measured at 1 MHz with a -2V bias.

Surge Ratings

[ ,
0.2/310" | 2/10° 820" | 10160" | 10/560" | 5/320' | 10/360' | 10/1000' | 5/ 5060 Hz | it
057002 | 2/102 | 12/502 | 101602 | 10/5602 | 97202 | 10/3602 | 10/1000% | 10/700>

Notes:

1 Current waveform in ps
2 Voltage waveform in ps

- Peak pulse current rating (I,,.) is repetitive and guaranteed for the life of the product.
- |, ratings applicable over temperature range of -40°C to +85°C
- The component must initially be in thermal equilibrium with -40°C < T, < +150°C

Thermal Considerations

Package Symbol Parameter Value Unit
Modified MS-013

T Operating Junction Temperature Range -40 to +125 “C
Storage Temperature Range -65 to +150 °C
Thermal Resistance: Junction to Ambient 60 °C/W

Datasheet Resources Samples

© 2017 Littelfuse, Inc.
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V-l Characteristics t x t, Pulse Waveform

+
o ‘ t, z rise ti‘me to beak vélue
A < t4 = decay time to half val
Vg 2 Peak d = decay time to halt value
100 « |
r L : Value ‘
c H !
g Waveform = t, x tq
3 [
o :
2 :
& 50 < Half Value
~ !
[ H
(o] H
a :
| H
g | T
N
ty tq
0 t —Time (us)
Normalized V Change vs. Junction Temperature Normalized DC Holding Current vs. Case Temperature
2.0
14
R 12 c '8
o 10 16
2 s = N\
s 6 e N
o]
< 25 °C =~ 12 N\ 25°C
S’ 4 = l
T 2 5 1.0 :
= \/ o] E
g 0 : 2 08 SN
I -4 @© ' T~
) o 0.6 H
o -6 : ’ H ~
-8 : 04 :
40 -20 0 20 40 60 80 100 120 140 160 40 -20 0 20 40 60 80 100 120 140 160
Junction Temperature (T,) - °C Case Temperature (T,) - °C
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Soldering Parameters

Reflow Condition Pb-Free assembly
(see Fig. 1) Figure 1 e
-Temperature Min (T . ) +150°C T _’! hi e
Pre Heat |-Temperature Max (T, ) +200°C f Crifical Zone
-Time (Min to Max) (t,) 60-180 secs. ﬂ T
Average ramp up rate (LiquidusTemp (T)) o L —
to peak) 3°C/sec. Max. gTS(max) I I
Tqman 0T, - Ramp-up Rate 3°C/sec. Max. ‘g Rampdon]
-Temperature (T,) (Liquidus) +217°C Q
Reflow € Tsimin
-Temperature (t,) 60-150 secs. L —ts
PeakTemp (T,) +260(+0/-5)°C
. s 25
Time within 5°C of actual PeakTemp (t ) 30 secs. Max. time to peak t ture——— .
: i ot Time =
Ramp-down Rate 6°C/sec. Max.
Time 25°C to PeakTemp (T,) 8 min. Max.
Do not exceed +260°C Environmental Specifications

Phvsical ificati Hiah Temp Volt 80% Rated V,, (V,.) +125°C or +150°C, 504 or
ysical Specifications R e YOIage 1 1008 hrs. MILSTD-750 (Method 1040) JEDEC,
g JESD22-A-101
Lead Material Copper Allo -65°C to +150°C, 15 min. dwell, 10 up to 100
PP Y Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104
Terminal Finish 100% Matte-Tin Plated Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Humidity JEDEC, JESD22-A-101
. UL Recognized epoxy meeting o
Body Material Jl OXy T . +150°C 1008 hrs. MIL:STD-750 {Method 1031)
4 flammability classification V-0 HighTemp Storage | |- 1r~ ropo0 A 101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MIL-STD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1

Part Numbering Part Marking

= = 5

TYPE
P=SIDACtor

P xxx1U x Lxx

PACKING OPTIONS

MEDIAN VOLTAGE RoHS COMPLIANT
CONSTRUCTION VARIABLE L— I, RATING
PACKAGE TYPE

| Part Marking Code

XXXXXXX —] (Refer to Electrical Characteristics Table)
Q |Ir/ | ~ Date Code
XXXXX

= B B
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Dimensions — MS-013

o
_ Dimensions - _ll .

| Pad Outine e s A 0.360 | 0.364 | 9.14 | 9.25

o b mes) B 0352 | 0.356 | 8.94 | 9.04

I Dimension ae i inches c 0400 | 0.412 | 10.16 | 10.46

£ ot | D 0.043 | 0.045 | 109 | 113

] | | E 0.047 | 0.085 | 1.19 | 140

o s e ; F 0293 | 0.297 | 744 | 754

—— [-u Bur swe/ﬁ G 0289 | 0293 | 734 | 744

Mold Spi j (7 i P H 0.089 | 0.093 | 2.26 | 2.36

Line ') I A o J 0.041 | 0049 | 104 | 124
oot 1 -7 - pve ot KT K 0.020 0.51

e i BSC* | 0.133 | 0.143 | 3.38 | 3.63

* BSC = Basic Spacing between Centers

Packing Options

Package Type Description Quantity Added Suffix ry Standard
U Modified MS-013 6-pin Tape and Reel Pack 1500 RP EIA-481-D
Modified MS-013 6-pin Tube Pack 500 (50 per tube) TP N/A

Tape and Reel Specification — MS-013

t 167
—> e

| Lo (4.0
0000000000000 0O0O0OO0OO0OO0O000O0O00O0O0OOO0000O0O00OJ

T 630 )
(1600 7 (12.0)

12.99

.512 (13.0) Arbor

Hole Dia.
Dimensions are in inches
(and millimeters)

T 0700 SSassEnEassssEs s EsENESE|

(178) [ Direction of Feed >

Tube Pack Dimensions — MS-013

Message Location

.020 +.005 \WALL TYP.

.045 ™ (0.51+0.13) 20.000 = .030
(1.14) (508.00 + 0.76) ﬂ
; 7/[.005 A
- = T e O o ———
(;‘1-?8) Interior of the Tube (' 79)
A S e
le .150 .225
(3.81) (5.72) ) ) o
595 Dimensions are in inches
(13.34) (and millimeters)

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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Battrax® Series Positive/Negative - Modified D0-214 HF N@

Description

The Battrax® series offers programmable SIDACtor®
overvoltage protection devices for SLIC applications.
This series is offered in a negative Battrax version and a
positive Battrax version. The B1xx0C_is for a -V .. supply
and the B2060C_ is for a +V,. supply. Designed using
an SCR and a gate diode, the B1xx0C_ Battrax begins

to conduct at |-V, + |-1.2 V| while the B2050C_ Battrax
begins to conduct at [+V | +[1.2V].

Features and Benefits

* Low voltage overshoot ® Robust surge current

e | ow on-state voltage ratings

Agency Approvals

Agency File Number

e Gate triggered tracking

e Does not degrade surge )
9 9 devices

capability after multiple

: surge events within ® Pb-free E3 means 2nd
b\ E133083 limit. level interconnect is
) N Pb-free and the terminal
e Fails short circuit when L S
- . . . finish material is tin(Sn)

PIN 3 ratings 609A.01)

(VRer)

Applicable Global Standards
PIN 1 > e TIA-968-A e GR 1089 Intra-building
(Line) PIN 2
(Ground) o TIA-968-B e |[EC 61000-4-5
Schematic Symbol e |TU K.20/21 Enhanced e YD/T 1082
Level* e YD/T 993
PIN 2 PIN 3 .
(Ground) (VRer) PIN 1 e |TU K.20/21 Basic Level e YD/T 950
- (tre) « GR 1089 Inter-building*
(-VREF) . ) ) .
r A-rated parts require series resistance
PIN 1 PIN 2
(Line) (Grounc

Positive Battrax
B2050C_ L

Negative Battrax
B1xx0C_

Electrical Characteristics

\' \Y .
|

Part Number Marking

V min V max mA min | mA max | A max V max
B1100CALRP B10A [-Veel + -1.2VI I-Veeel + 1-10VI 100 100 2.2 4 30 200
B1160CALRP B16A Vel + 1-1.2VI -Vl + 1-10VI 160 100 2.2 4 30 200
B1200CALRP B12A Vel + -1.2VI Vel + 1-10VI 200 100 2.2 4 30 200
B2050CALRP B25A 1+V |+ 11.2VI [+Ve | + 110VI 5 50 2.2 4 20 200
B1100CCLRP B10C [-Veeel + 1-1.2VI I-Veeel + 1-10VI 100 100 2.2 4 30 200
B1160CCLRP B16C |-Vl + 1-1.2VI -Vl + 1-10VI 160 100 2.2 4 30 200
B1200CCLRP B12C Vel + -1.2VI Vel + 1-10VI 200 100 2.2 4 30 200
B2050CCLRP B25C 1+V .| +11.2VI [+V .| + 110VI 5 50 2.2 4 20 200

Notes: - Vper Max Value for the negative Battrax is -200 V.

- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).

- Devices are uni-directional

- All electrical characteristics shown are defined from Tip (pin 1) to Ground (pin 2), and Ring
(pin 1) to Ground (pin 2)

- Vpee Max Value for the positive Battrax is 110 V.

* Off-state capacitance (C,) is measured across pins 1 & 2 at 1 MHz with a 2V bias.

© 2017 Littelfuse, Inc.
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Surge Ratings

|
02x310" | 2x10" | 8 10x160 " | 10x560' | 5x3207' | 10x360' | 10x1000" | 5x310" | 50/60 Hz
05x7002 | 2x102 | 1.2 10x1602 | 10x5602 | 9x7202 | 10x3602 | 10x10002 | 10x7002

C 50 500 400 200 150 200 175 100 200 50 500
Notes:
1 Current waveform in us - Peak pulse current rating (I.,.) is repetitive and guaranteed for the life of the product that remains in thermal equilibrium.
2 Voltage waveform in ps - | ratings applicable over temperature range of -40°C to +85°C (I, rating assumes V.. equals +/- 48 V)

-The device must initially be in thermal equilibrium with -40°C < T < +150°C

Thermal Considerations

Package Symbol Parameter Value Unit

MOS.',E'?d DO-214AA T, Operating Junction Temperature Range -40 to +150 “C

(Vrer)
T Storage Temperature Range -65 to +150 °C
PIN 1 =
(Line) oz Rl Thermal Resistance: Junction to Ambient 85 °C/W
roun:
V-l Characteristics - Negative Battrax

>» +V

--|<— Iprm

<« Iy

<ot

Normalized DC Holding Current vs. Case Temperature

2.0
14
—~ 18
5o o
o 10 w16
(o] - N
s 8 il LREVEN
5 6 . =] 25°C
» 4 25 °C = 12 N l
>
S 2 S 1.0 :
- Y o i
5 O g = 0.8 ™
e 1 H @© T~
K : T 06 :
-6 + i ~
8 : 0.4 :
440 20 0 20 40 60 80 100 120 140 160 40 -20 0 20 40 60 80 100 120 140 160
Junction Temperature (T ) - °C Case Temperature (T_) - °C
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SIDACtor® Protection Thyristors

t x t, Pulse Waveform Environmental Specifications

T T T T
‘ t; = rise time to peak value

o
§ 100 _ Peak tq = decay time to half value
L N Value ‘
c H !
g Waveform = t, x tg
3 I
] :
L2 H
& 50 < Half Value
< :
©
[0
o
1
L \\\
= o L
t tq
0 t—Time (us)

Physical Specifications

Lead Material Copper Alloy

Terminal Finish

100% Matte-Tin Plated

Sty A classification 94V-0

UL recognized epoxy meeting flammability

80% Rated V.. Max. (V. Peak) +125°C or

. REF
HighTempVoltage | ;50.c 504 or 1008 hrs. MILSTD-750 (Method
Blocking
1040) JEDEC, JESD22-A-101
-65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104
Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Humidity JEDEC, JESD22-A-101
High Temp Storage +150°C 1008 hrs. MIL-STD-750 (Method 1031)

JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MIL-STD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1

Soldering Parameters

Reflow Condition

Pb-Free assembly

(see Fig. 1)
-Temperature Min (T_ . ) +150°C
Pre Heat |-Temperature Max (T, ) +200°C
-Time (Min to Max) (t,) 60-180 secs.

Average ramp up rate (LiquidusTemp (T,)
to peak)

3°C/sec. Max.

Tgimag 10T, - Ramp-up Rate 3°C/sec. Max.
-Temperature (T,) (Liquidus) +217°C
Reflow
-Temperature (t,) 60-150 secs.
PeakTemp (T,) +260(+0/-5)°C

Time within 5°C of actual Peak Temp (tp)

30 secs. Max.

Ramp-down Rate

6°C/sec. Max.

Time 25°C to Peak Temp (T,) 8 min. Max.
Do not exceed +260°C
Part Numbering
Bx xx 0 C x L RP
REEL PACK

TYPE

B1: Negative Battrax SIDACtor
B2: Positive Battrax SIDACtor

RoHS COMPLIANT

HOLDING CURRENT lep RATING
05: 5mA  16: 160 mA PACKAGETYPE
10: 100 mA 20: 200 mA

CONSTRUCTION VARIABLE —

Figure 1
ot e
T 1 1
P Critical Zone
T toTe
ﬂ T
o7 1 —t I
S
5 S(max)
-
g Ramp-down|
a
€ Tsmin
@ /"_ts
25
time to peak temperature ———»i .
(t 25°C to peak) Time =>

Part Marking

Part Number Code

(Refer to Electrical Characteristics Table)

Date Code
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Dimensions — Modified DO-214AA

B PIN3
o
] Ao P Dimensions - :
b e
| - —f— A 0.130 0.156 3.30 3.95
\ B t B 0.201 0.220 5.10 5.60
PIN
s 1 c 0.077 | 0.087 1.95 2.20
T f D 0.159 0.181 4.05 4.60
! H F b:g:d E 0.030 0.063 0.75 1.60
= - ——— F 0.076 | 0096 | 190 2.45
K G G 0.002 0.008 0.05 0.20
r‘?%f j«‘?%f — 0 — H 0077 | 0.104 1.95 2.65
— 00'40 K 0.006 0.016 0.15 0.41
\ (i,o) Dimensions are in inches M 0.022 0.028 0.56 0.71
10 G030 & (and millimeters). . . . .
@8) O] N 0.027 0.033 0.69 0.84
I NN P 0052 | 0058 | 132 147
Pad Outline
(MM)
Packing Options

Package Type Description Quantity Added Suffix Industry Standard

Modified DO-214AA 3-leaded

Tape and Reel Pack 2500 RP EIA-481-D

Tape and Reel Specification — Modified DO-214AA

0.157 . . .
N, Pin 2
(4.00 =

04472 LOC—)(SOOOOOO&OOOOOOOOOOOOOOO
e A EAARRARO OO0
0;60 L0315 a
.91 1(8.0)

12.99
(330.0) Dimensions are in inches
0.512 (13.0) (and millimeters).

Arbor Hole Dia.
[ Direction of Fee>

Additional Information

94 [ =

Datasheet Resources Samples
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Battrax® Series - Single Port Negative - MS-013 N@

Description

The Battrax® Protection Thyristor series offers
programmable SIDACtor® overvoltage protection
components for SLIC applications. The Single Port
Negative Battrax® Protection Thyristor series provides

a programmable device that is referenced to a negative
voltage souce while internal diodes provide protection
from positive surge events.

Features and Benefits

e Low voltage overshoot device

Integrated diodes
for positive voltage
protection

Pb-free E3 means 2nd
level interconnect is
Pb-free and the terminal
finish material is tin(Sn)
(IPC/JEDEC J-STD-

e | ow on-state voltage .

e Does not degrade surge
capability after multiple
surge events within °
limit.

Agency Approvals

Agency File Number

Fails short circuit when
surged in excess of
ratings

L~ \ E133083 *

Finout Designation e Single-port protection P09A 0T
gie-port p RoHS compliant and
e (ate triggered tracking lead-free
1 @ 6
Applicable Global Standards
2 5
e TIA-968-A e GR 1089 Intra-building
3 4 e TIA-968-B e |EC 61000-4-5 2nd
e ITU K.20/21 Enhanced edition
. Level e YD/T 1082
Schematic Symbol
e |TU K.20/21 Basic Level e YD/T 993
¢ GR 1089 Inter-building e YD/T 950

(M1

~ 6 (No Connect)

Additional Information

(-VRer) 2+ — 5 (G)

(R) 3 -4 (No Connect)

ian
»

Datasheet Resources Samples

Electrical Characteristics

Part Number | Marking

B110TUALxx | BTIOTUA | IV | + F1.2VI | 1V |+ 1-10VI| - 100 100 2.2 4 5 30 200
B116TUALxx | BT16TUA | IV |+ 1F1.2VI | -V | + 10V | 160 100 2.2 4 5 30 200
B120TUALxx | B120TUA | IV | + F1.2VI | -V | + F10VI| 200 100 2.2 4 5 30 200
B1101UCLxx | B1101UC | IV .| + F1.2VI | -V | + I-10VI| 100 100 2.2 4 5 30 200
B1161UCLxx | B1161UC | WV | + 1F1.2VI | -V | + -10VI | 160 100 2.2 4 5 30 200
B1201UCLxx | B1201UC | I-V | + -1.2VI | IV | + 1-10VI| 200 100 2.2 4 5 30 200

Notes: -V, Max Value for the negative Battrax is -200 V.

- Absolute maximum ratings measured atT,= 25°C (unless otherwise noted).

- Components are not appropriate for positive ringing systems.

- All electrical characteristics shown are defined from Tip (pin 1) to Ground (pin 5), and Ring
(pin 3) to Ground (pin 5)

- XX = Part Number Suffix: “TP” (Tube Pack) or ‘RP’ (Reel Pack).

* Off-state capacitance (C,) is measured across pins 1 & 5and 3 & 5
at 1 MHz with a 2V bias.

© 2017 Littelfuse, Inc.
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Surge Ratings

|
10/160" | 10/560' | 5/320" | 10/360" | 10/1000" | 5/310" | 50/60 Hz
101602 | 10/5602 | 9/7202 | 10/3602 | 10/10002 | 10/7002

C 50 500 400 200 150 200 175 100 200 50 500
Notes:
1 Current waveform in ps - Peak pulse current rating (I,,.) is repetitive and guaranteed for the life of the product that remains in thermal equilibrium.
2 Voltage waveform in ps - |, ratings applicable over temperature range of -40°C to +85°C (I, rating assumes V.. equals - 48 V)

- The component must initially be in thermal equilibrium with -40°C < T, < +150°C

Thermal Considerations

Package Symbol Parameter Value Unit
Modified MGS'OB T, Operating Junction Temperature Range -40 to +125 oC
T Storage Temperature Range -65 to +150 °C
Rl Thermal Resistance: Junction to Ambient 60 °C/W
V-l Characteristics t x t, Pulse Waveform
+
‘\ T R \ T T
o ‘ t, = rise time to peak value
v 3 Peak 1d = decay time to half value
;100 =€ !
f Value
VRer = : :
VeV [ g H Waveform = t, x tq
s VDRM Vy =] :
(&} :
ps :
R , -
Y T >+ 1 i
: = <—Iprm g 50 E < Half Value
~ :
©
/ Je iy $
g | T
At £ B
0
PIN 5 CONNECTEDTO GROUND
/N t tq
IPP I' PIN 2 CONNECTEDTO V. 0 t— Time (IJ.S)
Normalized V, Change vs. Junction Temperature Normalized DC Holding Current vs. Case Temperature
2.0
14
R 12 %) 18
o
e 10 o 16
2 s =l N
s o 14
6 = )
% 4 25 °C = 12 25°C
z - U
o 2 ° 1.0 :
= 4 '
E o . 2 08 ™~
S 4 H p ™~
& -6 0.6 [
-8 : 0.4 :
JunctionTemperature (T,) - °C CaseTemperature (T.) - °C
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Soldering Paramet

Reflow Condition (P;l;—ngeiZ.af)sembly Figure 1 e
-Temperature Min (T_ . ) +150°C T ™ tp . _
Pre Heat |-Temperature Max (T_ ) +200°C
-Time (Min to l\./Iax.) (t) 60-180 secs. ﬂ T,
ﬁ)vzrez?(c)a ramp up rate (Liquidus Temp (T, ) 3°C/sec. Max. g Termm h t d
Tgmax 0T, - Ramp-up Rate 3°C/sec. Max. g Ramp-down
e -Temperature (T,) (Liquidus) +217°C E-TS(mlnb
SHOW | Temperature (t) 60-150 secs. [ 1
PeakTemp (T,) +260(+0/-5)°C
Time within 5°C of actual PeakTemp (t.) 30 secs. Max. 8 time(tt°zl;§gkt:9£§z)'a‘“'e—’ Time—>
Ramp-down Rate 6°C/sec. Max.
Time 25°C to PeakTemp (T,) 8 min. Max.

Do not exceed +260°C i ee
Environmental Specifications

High Tembp Volt 80% Rated V.. Max. (V. Peak) +125°C or
IR +150°C, 504 or 1008 hrs. MILSTD-750 (Method
Blocking

1040) JEDEC, JESD22-A-101
Physical Specifications -65°C to +150°C, 15 min. dwell, 10 up to 100

Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104

Leadiiiasena Copper Alloy Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Humidity JEDEC, JESD22-A-101

Terminal Finish 100% Matte-Tin Plated High Temp Storage +150°C 1008 hrs. MIL-STD-750 (Method 1031)

9 P g JEDEC, JESD22-A-101
Body Material lelaLmRniggg::Izilc; :s?gtrgievﬂgg LowTemp Storage | -65°C, 1008 hrs.
ity meati 0°C to +100°C, 5 min. dwell, 10 sec. transfer,

Thermal Shock 10 cycles. MIL-STD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure +121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/

Cooker Test) JEDEC, JESD22-A-102

2:2':“"“ to Solder | ,600¢, 30 secs. MILSTD-750 (Method 2031)
Moisture Sensitivity 85%RH, +85°C, 168 hrs., 3 reflow cycles
Level (+260°C Peak). JEDEC-J-STD-020, Level 1

Part Numbering Part Marking

B1xx 1Ux L xx H 5 =
TYPE PACKING OPTIONS
_ ) RP: Reel Pack | Part Marking Code
B1: Negative Battrax SIDACtor TP: Tube Pack XXXXXXX —] (Refer to Electrical Characteristics Table)

HOLDING CURRENT RoHS COMPLIANT O |r | Date Code
10: 100 A 16: 160 mA Ipp RATING I
20: 200 mA " PP XXXXX

CONSTRUCTION VARIABLE PACKAGE TYPE H 5 B

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Dimensions — MS-013

N
_ Dimensions nches illimeters

0.065

c Pad Outline (1.65) 0460 A 0.360 | 0.364 9.14 9.25

o (mee B 0.352 | 0.356 | 8.94 | 9.04

tas | | _oms Divnarsion ars i oches c 0.400 | 0.412 | 10.16 | 10.46

) _ | D 0043 | 0.045 | 109 | 113

e G | T E 0.047 | 0055 | 119 | 140

N 7TYP J F 0.293 | 0.297 744 754

] ~— G — [—H Burr Side ‘/960 G 0.289 | 0.293 734 744

Mol gt ? (7 : . L H 0.089 | 0.093 | 226 | 2.36

Line ol & N o J 0.041 | 0.049 | 104 | 124

O R i i e e K 0.020 0.51
B BSC* 0.133 | 0.143 3.38 3.63
* BSC = Basic Spacing between Centers
Packing Options

PackageType Description Quantity Added Suffix Industry Standard

I Modified MS-013 6-pin Tape and Reel Pack 1500 RP EIA-481-D

Modified MS-013 6-pin Tube Pack 500 (50 per tube) TP N/A

Tape and Reel Specification — MS-013

000000000000 O0OOO00OOO0O00000O00O00000OOOOO0O00O000000Y

. 472
(16.0) T (12.0)

12.99

(330)

.512 (13.0) Arbor
Hole Dia.
Dimensions are in inches

(and millimeters)

T 0700 L Thoan

(178) [ Direction of Feed >
Tube Pack Specification — MS-013

Message Location

020 +.005 \ALL TYP.

[—

045 (0.51+0.13) 20,000 + .030
(‘-;4) SR— (508.00 + 0.76) ’1
i : Lo ) - == 2 ==
165 F @79) - \ i
(4.19) Y X
4 | Sy |
A
150 .225 [A]
*(3.81) (5.72)_—|
525 Dimensions are in inches
(13.34) (and millimeters)

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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SLIC Protection
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Battrax® Protection Thyristor Series Single Port Positive/Negative - MS-013 N@

Description

The Single Port Positive/Negative Battrax® Protection
Thyristor Series are programmable SIDACtor® components
designed to protect SLICs (Subscriber Line Interface
Circuit) from damaging overvoltage transients.

This series is designed specifically to protect SLIC devices

utilizing positive and negative ringing signals. This one
device will protect a single port.

Features and Benefits

e Low voltage overshoot ringing compatible
* Low on-state voltage e Single-port protect
Agency Approvals e Does not degrade surge  * Gate trigger tracking
capability after multiple device
Agency File Number surge events within e RoHS Compliant and
b\ E133083 limit. Lead-Free
* Fails short circuit when e Pb-free E3 means 2nd
. . . sur_ged in excess of level interconnect is
Pinout Designation ratings Pb-free and the terminal
¢ Low capacitance finish material is tin(Sn)
T|e 6 « Positive and nedati (IPC/JEDEC J-STD-
ositive and negative 609A.01)
2 5
Applicable Global Standards
3 4
e TIA-968-A e GR 1089 Intra-building
e TIA-968-B e |EC 61000-4-5 2nd

Schematic Symbol e ITU K.20/21 Enhanced edition

Level e YD/T 1082
(M 1 6 (Ground)
e |TU K.20/21 Basic Level e YD/T 993
e GR 1089 Inter-building e YD/T 950
(-VRer) 2 5 (+VRep)
Additional Information
(R) ’ * (Ground) . @

Datasheet Resources Samples

Electrical Characteristics

b ---
| | I v Capacitance*
Part Number | Marking @l =5HA @100V/us H S U @1,=2.2 Amps

mA min| mA max | A max pF min | pF max
B3104UCLxx | B3104UC | 1£V | + 112V [I£V__| + [10VI| 100 100 22 4 30 200
B3164UCLxx | B3164UC | 12V, | + 112Vl |1V, | + I10VI| 160 100 2.2 4 30 200
B3204UCLxx | B3204UC | IV, | + 1£1.2VI |I£V, | + 1£10VI| 200 100 22 4 30 200
Notes: - Vger Max Value for the negative Battrax is -200 V.
- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted). -V,es Max Value for the positive Battrax is +110 V.
- Components are bi-directional - XX = Part Number Suffix: “TP* (Tube Pack) or ‘RP’ (Reel Pack).

- All electrical characteristics shown are defined from Tip (pin 1) to Ground (pin 4 & 6) and

Ring (pin 3) to Ground (pin 4 & 6) * Off-state capacitance (C,) is measured across pins 1 & 4,6 and 3 & 4,6

at 1 MHz with a 2V bias.

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17


http://www.littelfuse.com/~/media/electronics/datasheets/sidactors/littelfuse_sidactor_battrax_single_port_positive_negative_ms_013_datasheet.pdf.pdf
http://www.littelfuse.com/products/sidactor-protection-thyristors/subscriber-line-interface-circuit-slic-protection/bxxx4u_.aspx#ElectricalCharacteristics
http://www.littelfuse.com/products/sidactor-protection-thyristors/subscriber-line-interface-circuit-slic-protection/bxxx4u_.aspx#TechnicalResources

SIDACtor® Protection Thyristors i 3
SLIC Protection 074 Littelfuse

Expertise Applied | Answers Delivered

Surge Ratings

| ,
0.2/310' 210" 101160 | 10/560' | 5/320" | 10/360' | 10/1000' | 5/310" | go/0Hz | VAt
0.5/7002 | 2/102 1011602 | 10/5602 | 9/720% | 10/3602 | 10/10002 | 10/7002

C 50 500 400 200 150 200 175 100 200 50 500
Notes:
1 Current waveform in ps - Peak pulse current rating (I,,,) is repetitive and guaranteed for the life of the product that remains in thermal equilibrium.
2 Voltage waveform in ps - |, ratings applicable over temperature range of -40°C to +86°C (I, rating assumes V. equals +/- 48 V)

- The component must initially be in thermal equilibrium with -40°C < T, < +160°C

Thermal Considerations

Package Symbol Parameter Value Unit

Modified l\/6|38-013 Operating Junction Temperature Range -40 to +125 °C
Storage Temperature Range -65 to +150 °C
Thermal Resistance: Junction to Ambient 60 °C/W

t x t, Pulse Waveform

T T T T
e ‘ t; = rise time to peak value
3 100 _ Peak tq = decay time to half value
J N Value ‘
c H !
2 Waveform = t, x tg
o !
2 :
& 50 < Half Value
> :
[]
D
a
I
& \\\
o
t, tq
Y t —Time (ps)
Normalized V, Change vs. Junction Temperature Normalized DC Holding Current vs. Case Temperature
2.0
14
R 12 G 8
| o
o 10 o 16
o |
5 ° = |I—I° 14 ™
6 o
O 5 Ll
% 4 25 °C = 12 \25lC
S 2 5 1.0 :
= / ° :
€ o . = 08 ™~
e 4 (3] I
G T 06
& 6 : -
-8 0.4
40 -20 0 20 40 60 80 100 120 140 160 40 -20 0 20 40 60 80 100 120 140 160
Junction Temperature (T ) - °C CaseTemperature (T) - °C
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SIDACtor® Protection Thyristors

SLIC Protection

Soldering Parameters

Reflow Condition

Pb-Free assembly

(see Fig. 1)
-Temperature Min (T, . ) +150°C
Pre Heat |-Temperature Max (T ) +200°C
-Time (Min to Max) (t,) 60-180 secs.

Average ramp up rate (LiquidusTemp (T))

3°C/sec. Max.

to peak)
Tsman 10T, - Ramp-up Rate 3°C/sec. Max.
-Temperature (T,) (Liquidus) +217°C
Reflow
-Temperature (t,) 60-150 secs.
PeakTemp (T,) +260(+0/-5)°C

Time within 5°C of actual PeakTemp (t.)

30 secs. Max.

Ramp-down Rate

6°C/sec. Max.

Time 25°C to PeakTemp (T,)

8 min. Max.

Do not exceed

+260°C

Physical Specifications

Figure 1
— e
TP 1 1

ﬂ T

&1, ' b |

5 (max)

-

g Ramp-down|
[=3 Preheat

£ Tsimin

2 l/'»'—tS

25
time to peak temperature ————» -
(t 25°C to peak) Time—=>

Environmental Specifications

Lead Material

Copper Alloy

Terminal Finish

100% Matte-Tin Plated

Body Material

UL Recognized epoxy meeting
flammability classification V-0

Part Numbering

B3 xx 4 L

TYPE —,

B3: Dual (Positive & Negative
Battrax SIDACtor)

HOLDING CURRENT

10: 100 mA  16: 160 mA
20: 200 mA

J C L xx
L PACKING OPTIONS

RP: Reel Pack
TP:Tube Pack

RoHS COMPLIANT

lpp RATING

CONSTRUCTION VARIABLE

—— PACKAGETYPE

80% Rated V,, (V,.Peak) +125°C or +150°C,

DRM (

HighTempVoltage |, 1008 hrs. MILSTD-750 (Method 1040)
Blocking
JEDEC, JESD22-A-101
-65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104
Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Humidity JEDEC, JESD22-A-101
HighTemp Storage +150°C 1008 hrs. MIL-STD-750 (Method 1031)

JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MIL-STD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1

Part Marking

=N ==

| Part Marking Code

XXXXXXX —] (Refer to Electrical Characteristics Table)
||I’ | -~ Date Code
Q XXXXX 7]

= B B

© 2017 Littelfuse, Inc.
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Dimensions — MS-013

Inches Millimeters

|
O 00 T N NN 1

Dimensions
0.065

. Pad Outline s e A 0.360 | 0.364 | 9.14 | 9.25
e (1. B 0352 | 0.356 | 8.94 | 9.04
s | —| | om Dimension are n nches c 0.400 | 0.412 | 10.16 | 10.46
) _ - D 0.043 | 0.045 | 1.09 | 113
] | | E 0.047 | 0085 | 119 | 140
e T e | v F 0293 | 0.297 | 744 | 754
—o— [_H sunside’ﬁ G 0289 | 0.293 | 734 | 744
Mol Spt | j T : P H 0.089 | 0093 | 2.26 | 2.36
Line I & X o J 0.041 | 0.049 | 104 | 124

ot e e[ T rrve Mot KT K 0.020 0.51
§ i BSC* | 0.133 | 0.143 | 338 | 3.63

* BSC = Basic Spacing between Centers

Packing Options

Package Type Description Quantity Added Suffix Industry Standard
U Modified MS-013 6-pin Tape and Reel Pack 1500 RP EIA-481-D
Modified MS-013 6-pin Tube Pack 500 (50 per tube) TP N/A

Tape and Reel Specification — MS-013

Q0000000000 OOOO0O0OOOOO0OOOOOOO0OOO0OOOOO0OO0OOOOOO0Y

T 630 a7

<>

(16.0) (12.0)

.512 (13.0) Arbor
Hole Dia.
Dimensions are in inches

(and millimeters)

T 0700 tSTsassnssssssssnnEn R EE)

(17.8) [ Direction of Feed >

Tube Pack Specification — MS-013

Message Location

.020 +.005 WALL TYP.
e 310 T[T est=013) 20,000 £ .030
e (7.87) 108" (508.00 = 0.76) 4’{
{ ,90 2.74) 7/[00A

* ]% I =_-=_-_-=) ,L=========
165 f 6 (2.79) - —

(4.19) Interior of the Tube Y .

J \l—

150 225
~3.81) (5-72)_'|
Dimensions are in inches

525
(13.34) (and millimeters)

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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Battrax® Series - Dual Port Negative - MS-013

Agency Approvals

Agency File Number

b\ Y E133083
Pinout Designation
1| @ 6
2 5
3 4

Schematic Symbol

(T1) 1 6 (T2)
[ 5 Ground
('VREF) 2
(R1) 3 4 (R2)

Electrical Characteristics

SIDACtor® Protection Thyristors

s X (D) @)

The Dual Port Negative Battrax® Protection Thyristor Series
are programmable SIDACtor® components designed to
protect SLICs (Subscriber Line Interface Circuit) from
damaging overvoltage transients.

Dual port protection is provided by a programmable device
that is referenced to a negative voltage souce while internal
diodes provide protection from positive surge events.

Features and Benefits
[ ] [ ]

Low voltage overshoot Fails short circuit when
e [ow on-state voltage surged in excess of
ratings
® Does not degrade surge
capability after multiple
surge events within
limit. e
® RoHS Compliant and
Lead-Free

Integrated diode for
positive voltage surges

Pb-free E3 means 2nd
level interconnect is
Pb-free and the terminal
finish material is tin(Sn)
(IPC/JEDEC J-STD-
609A.01)

e Dual-port protection

e (ate trigger tracking
device

Applicable Global Standards
[ ] L]

TIA-968-A GR 1089 Intra-building

e TIA-968-B e |[EC 61000-4-5 2nd
* ITU K.20/21 Enhanced edition
Level * YD/T 1082

e |TU K.20/21 Basic Level e YD/T 993
¢ GR 1089 Inter-building e YD/T 950

Additional Information

Part Number Marking

B1101UCALxx | B110TUC4 | 1V, | + F1.2VI |1V, | + 1F10VI| 100 100 2.2 4 5 30 200
B1161UCALxx | B1161UCA | IVl + 1F1.2V1 |1V, | + 10V 160 100 22 4 5 30 200
B1201UCALxx | B1201UC4 | 1V, I + F1.2VI |1V | + -10VI| 200 100 2.2 4 5 30 200
Notes: - V... Max Value for the negative Battrax is -200 V.

- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).
- Components are uni-directional

- All electrical characteristics shown are defined from Tip (pin 1 & 6) to Ground (pin 5) and
Ring (pin 3 & 4) to Ground (pin 5)
- Components are polarity sensitive and are not appropriate for positive ringing systems.

REF

- XX = Part Number Suffix: ‘TP’ (Tube Pack) or ‘RP’ (Reel Pack).

* Off-state capacitance (C,) is measured across pins 1 &5, 3 &5, 4 &5, and 6 &5
at 1 MHz with a 2V bias.

© 2017 Littelfuse, Inc.
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Surge Ratings

C| 5 | 50 | 400 | 200 | 150 | 200 | 175 | 100 | 200 | 50 500
Notes
1 Current waveform in ps - Peak pulse current rating (I,,,) is repetitive and guaranteed for the life of the product that remains in thermal equilibrium.
2 \oltage waveform in ps - |, ratings applicable over temperature range of -40°C to +85°C (I, rating assumes V. equals - 48 V)

-The component must initially be in thermal equilibrium with -40°C < T, < +150°C

Thermal Considerations

Package Parameter Value

Modified '\/;8_013 T, Operating Junction Temperature Range -40 to +125 “C
Tg Storage Temperature Range -65 to +150 °C
Rlggs Thermal Resistance: Junction to Ambient 60 °C/W
V-l Characteristics t x t, Pulse Waveform
+l
}k L— T T T
& ‘ t; = rise time to peak value
v < Peak o= decay time to half value
;100 ‘
S Value ‘
VRer c [
Y I, 2 Waveform = t, x tg
s VDRM Vs a3
_1 | 3
VT — » v g 50 Half Value
<—Iprm -
/ ;
de 1y o
I g 2{ \\\
/" ~—k )
t t
PIN 5 CONNECTEDTO GROUND d d .
|PP/ Y PiN2 CONNECTEDTOV,, 0 t — Time (us)
|
Normalized DC Holding Current vs. Case Temperature
14 2.0
R 12 o) 1.8
I
o 10 b 16
(o)) (3]
g ° =, 14
S 6 = o
D 4 25 °C = 12 25°C
> - S
o 2 o 1.0 i\
g0 Y 2 08 A
e 4 ' D‘:U T~
) H 0.6 :
[ : : —
: 0.4 :
-8 40 20 0 20 40 60 80 100 120 140 160
-40 -20 0 20 40 60 80 100 120 140 160
) CaseTemperature (T;) - °C
JunctionTemperature (T;) - °C
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Soldering Parameters

Reflow Condition

Pb-Free assembly

(see Fig. 1)
-Temperature Min (T . /) +150°C
Pre Heat |-Temperature Max (T, ) +200°C
-Time (Min to Max) (t,) 60-180 secs.

Average ramp up rate (LiquidusTemp (T,)
to peak)

3°C/sec. Max.

Tsmax 0T, - Ramp-up Rate 3°C/sec. Max.
-Temperature (T,) (Liquidus) +217°C
Reflow
-Temperature (t,) 60-150 secs.
PeakTemp (T,) +260(+0/-5)°C

Time within 5°C of actual Peak Temp (tp)

30 secs. Max.

Ramp-down Rate

6°C/sec. Max.

Time 25°C to PeakTemp (T,)

8 min. Max.

Do not exceed

Figure 1
— b
T ] P
ﬂ T
2 TS ! _tL |
5 (max)
=]
g Ramp-down
s
E TS(mim
® / L
25
time to peak temperature ———— > .
(t 25°C to peak) Time—>

+260°C

Physical Specifications

Environmental Specifications

Lead Material Copper Alloy

Terminal Finish 100% Matte-Tin Plated

Body Material

UL Recognized epoxy meeting
flamsnmability classification V-0

Part Numbering

B1xx1UC4L xx

80% Rated V,, (V,.Peak) +125°C or +150°C,

. DRM
HighTempVoltage | ;) 1005 s, MILSTD-750 (Method 1040)
Blocking
JEDEC, JESD22-A-101
-65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104
Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Humidity JEDEC, JESD22-A-101
High Temp Storage +150°C 1008 hrs. MIL-STD-750 (Method 1031)

JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MIL-STD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1

Part Marking

TYPE J

B1: Negative Battrax SIDACtor

HOLDING CURRENT
10: 100 mA  16: 160 mA
20: 200 mA

CONSTRUCTION VARIABLE -

PACKAGETYPE

i

PACKING OPTIONS
RP: Reel Pack
TP:Tube Pack

RoHS COMPLIANT
DUAL PORT
lp RATING

5 B 5

XXXXXXXX—]
ﬁr | ~ Date Code
O XXXXX 7

=5 B B

| Part Marking Code

(Refer to Electrical Characteristics Table)
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Dimensions — MS-013

NN N
_ Dimensions = e

! Pac Ovlng oo | A 0.360 | 0.364 | 9.14 | 9.25

o (60 B 0.352 | 0.356 | 8.94 | 9.04

b S0} | oo Dienarsiorars in ches c 0.400 | 0.412 | 10.16 | 1046

) _ L D 0.043 | 0.045 | 1.09 | 113
g || E 0.047 | 0.085 | 119 | 140
A = /\ ’ F 0293 | 0297 | 744 | 754
—c— [-H msw;ﬁ G 0.289 | 0.293 | 734 | 744

Mold Sl j (7 : P A H 0.089 | 0.093 | 2.26 | 2.36
Line Yol A X | Jowsn J 0.041 | 0049 | 104 | 124
e A Ly A rrve ot K 0020 | — | 051 | —
" ~l— BSC* | 0.133 | 0.143 | 338 | 3.63

* BSC = Basic Spacing between Centers

Packing Options

Package Type Description Quantity Added Suffix Industry Standard
u Modified MS-013 6-pin Tape and Reel Pack 1500 RP EIA-481-D
Modified MS-013 6-pin Tube Pack 500 (50 per tube) TP N/A

Tape and Reel Specification — MS-013

.157
—> i

! L (40

O0000O0000OOOO0O0OOOOOOOOOOOOOOOOOOOOOOOOOOOO0OO000(Y

I aagsassaEaEn

1 630 L 472

<>,

(16.0) (12.0)

.512 (13.0) Arbor

Hole Dia.
Dimensions are in inches
(and millimeters)

....

(178) [ Direction of Feed >
Tube Pack Specification — MS-013

Message Location

le— 020.005 \WALL TYP.
.045 (0.51+0.13) 20.000 + .030
(1.14) (508.00 = 0.76) "
1 7/ .00 A 5
’ T 110 2 ..-._) =
B {
.165 f (2.79) - ]
(4.19) 1] X
| I1 \ i - £ ]
A
150 _.I__ .225 [A]
™~ @.81) (5.72)
525 Dimensions are in inches
(13.34) (and millimeters)

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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Asymmetrical Multiport Series - MS-013 HF “\@

Description

Asymmetrical Multiport Series are SIDACtor®
components designed to protect LCAS (Line Circuit
Access Switch) devices from damaging overvoltage
transients.

The series provides a specialized asymmetrical dual port
overvoltage protection solution that enables equipment
to comply with various global requlatory standards.

Features and Benefits

¢ Low voltage overshoot e Two-port protection

e |[ow on-state voltage e RoHS Compliant, Lead-
Free and Halogen Free

e Does not degrade surge

capability after multiple e | CAS specific tip and
Agency Approvals surge events within ring thresholds

: limit. e Pb-free E3 means 2nd
Agency File Number e Fails short circuit when level interconnect is
) surged in excess of Pb-free and the terminal
L\ E133083 ratings finish material is tin (Sn)
(IPC/JEDEC J-STD-

e Replaces four discrete

components 609A.01)

Pinout Designation

Applicable Global Standards
1@ 6

o TIA-968-A  GR 1089 Intra-building
2 5 e TIA-968B e IEC 61000-4-5 2nd
3 . e ITU K.20/21 Enhanced edition
Level* e YD/T 1082

e |TU K.20/21 Basic Level ¢ YD/T 993

Schematic Symbol e GR 1089 Inter-building* e YD/T 950

(T1) 1 | 6 (TZ) *A-rated parts require series resistance
% # Additional Information
(Gy) 2 $ % 5 (Gy)

Datasheet Resources Samples

Electrical Characteristics

Part
Number

Part Marking

A1220UA4Lxx A1220UA4 100 130 180 220 4 800 2.2 120
A1225UA4Lxx A1250UA4 100 130 230 290 4 800 2.2 120
A1220UCA4Lxx A1220UC4 100 130 180 220 4 800 2.2 120
A1225UCALxx A1250UC4 100 130 230 290 4 800 2.2 120

Notes:

- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).

- Components are bi-directional.

- All electrical characteristics shown are defined from Tip to Ground (pin 1 to pin 2 and pin 6
to pin 5) and Ring to Ground (pin 3 to pin 2 and pin 4 to pin 5).

- XX = Part Number Suffix: ‘TP’ (Tube Pack) or ‘RP" (Reel Pack).
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Capacitance Values

ol pF ol
Pin 1-2/4-5 Pin 3-2/6-5 Pin 1-3 (4-6)
Part Number Ring-Ground Tip-Ground Tip-Ring
A1220UA4Lxx 15 25 30 50 ) 20
A1225UA4Lxx 15 25 30 50 5 20
A1220UC4Lxx 35 50 60 90 20 35
A1225UC4Lxx 35 50 60 90 20 35

Note: Off-state capacitance (C,) is measured at 1 MHz with a 2V bias.

Surge Ratings

| :
2/10° 20" | 10/160' | 10/560' | 5/320' | 10/360' | 10/1000° | 5/310" | 5o/60'Hz | 9Vdt
057002 | 2/102 0z | 101602 | 10/5602 | 9/7202 | 10/3602 | 10/10002 | 10/700°2

C 50 500 400 200 150 200 175 100 200 30 500
Notes:
1 Current waveform in ps - Peak pulse current rating (I,,.) is repetitive and guaranteed for the life of the product.
2 \oltage waveform in ps - |, ratings applicable over temperature range of -40°C to +85°C

-The component must initially be in thermal equilibrium with -40°C < T < +150°C

Thermal Considerations

Package Symbol Parameter Value Unit

Modified MS_OB T, Operating Junction Temperature Range -40 to +125 “C
T Storage Temperature Range -65 to +150 °C
Rl Thermal Resistance: Junction to Ambient 60 °C/W
V-l Characteristics t x t, Pulse Waveform
+l

T T T T
‘ t, = rise time to peak value
ty = decay time to half value
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SIDACtor® Protection Thyristors
LCAS Protection

Percent of Vg Change - %
o N B~ O 00

-40 -20 0 20 40 60 80 100 120 140 160
JunctionTemperature (T;) - °C

Reflow Condition

Pb-Free assembly

(see Fig. 1)
-Temperature Min (T_ . ) +150°C
Pre Heat |-Temperature Max (T ) +200°C
-Time (Min to Max) (t.) 60-180 secs.

A Liqui Te T,
verage ramp up rate (LiquidusTemp (T,) 3°C/sec. Max.

to peak)
Tsmag 0T, - Ramp-up Rate 3°C/sec. Max.
-Temperature (T,) (Liquidus) +217°C
Reflow
-Temperature (t,) 60-150 secs.
PeakTemp (T,) +260(+0/-5)°C

Time within 5°C of actual Peak Temp (tp) 30 secs. Max.

Ramp-down Rate 6°C/sec. Max.

N

5°C

/

Ratio of
o
[o0]

~

-40  -20

0 20 40 60 80 100 120 140 160
CaseTemperature (T ) - °C

Soldering Parameters

Figure 1
— e
T et
ﬂ T .
o7 i 0 (
S
E S(max)
=1
g Ramp-down
2
£ TStmmb
® / D
25
time to peak temperature ————» .
(t 25°C to peak) Time—>

Time 25°C to PeakTemp (T,) 8 min. Max.

Do not exceed +260°C

Physical Specifications

Lead Material Copper Alloy

Terminal Finish 100% Matte-Tin Plated

Sl T classification V-0

UL recognized epoxy meeting flammability

Part Numbering

xxxx U x 4 L xx

A
TYPE J
A: Asymmetrical
SIDACtor
MEDIAN VOLTAGE

PACKAGE TYPE
Ipp RATING

—[ PACKING OPTIONS
RP: Reel Pack
TP: Tube Pack

RoHS COMPLIANT
CONSTRUCTION VARIABLE

Environmental Specifications

80% RatedV V,. Peak) +125°C or

DRM (

High Temp Voltage +150°C, 504 or 1008 hrs. MIL-STD-750
Blocking

(Method 1040) JEDEC, JESD22-A-101

-65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MILSTD-750 (Method 1051) EIA/

JEDEC, JESD22-A104

Biased Temp & Humidity

52V, (+85°C) 85%RH, 504 up to 1008 hrs.
EIA/JEDEC, JESD22-A-101

High Temp Storage

+150°C 1008 hrs. MIL-STD-750 (Method
1031) JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MILSTD-750 (Method 1056)
JEDEC, JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs.
EIA/JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method
2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1
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Part Marking Packing Options

EIJ EIJ EIJ Package Added | Indust

he Description Quantity Suffix | Standard
- Part Marking Code
XXXXXXXX (Refer to Electrical Characteristics Table) |\/|od|f|ed MS-O']3 6_pin
O éllr |~ Date Code Tape and Reel Pack 1500 | RP |EIA-481D
XXXXX 7] U - ' 500
H 5 9 Mod|f|_(|e_3b|;/li-a]()c1k3 6-pin (?Obp?r P N/A
upe

Dimensions — MS-013

N
_ Dimensions =

0.065

. Pad Outline 08 e A 0.360 | 0.364 | 9.14 | 9.25

o (1se B 0352 | 0.356 | 894 | 9.04

| L es0 } | oo Dimension are in inches c 0.400 | 0.412 | 10.16 | 10.46

S T T T R | D 0043 | 0045 | 109 | 113

] | | E 0.047 | 0085 | 1.19 | 140

o T e /\ v F 0293 | 0.297 | 744 | 754

—o— [_H su"sm’ﬁ G 0289 | 0.293 | 734 | 744

ot st | j I : A H 0.089 | 0.093 | 2.26 | 236

Line I & X e J 0.041 | 0049 | 104 | 124
ot e e[ T rrve Mot KT K 0.020 0.51

’ i BSC* | 0.133 | 0.143 | 338 | 3.63

* BSC = Basic Spacing between Centers

Tape and Reel Specification — MS-013

157
! i (4.0)

00000000000 O0OOO0OOOOOOO0OOOOO0OOOOO0OOOOOO0O0O000000J
T 30 L 472

(16.0) T (120)
12.99

.512 (13.0) Arbor
Hole Dia.
Dimensions are in inches

(and millimeters)

T 0700 CEapssscosonbo oS CoND NS S

(9
Tube Pack Specification — MS-013

Message Location
.020 +.005 WALL TYP.
. [~ (051x0.13) 20,000 +.030
(1.14) : ‘108™] (508.00 = 0.76) -
i ,90° . X 7/]-005[A]

! Lito S g N — =
as b e R N —
4 | i _______________ |

150 _p)e 225

~(a81) (5.72)—’|
525 Dimensions are in inches
(13.34) (and millimeters)

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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SIDACtor® Protection Thyristor Series - D0-214 HF - \DI®)

Description

Series DO-214AA are designed to protect baseband
equipment such as modems, line cards, CPE and DSL from
damaging overvoltage transients.

The series provides a surface mount solution that enables
equipment to comply with global regulatory standards.

Features and Benefits

e | ow voltage overshoot e Fails short circuit when
e [ow on-state voltage surged in excess of
ratings

Agency Approvals ¢ Does not degrade surge

e 2nd level interconnect is

ili Itipl
gi?gglelf/észe;v?;:p © Pb-free per IPC/JEDEC
AGENCY AGENCY FILE NUMBER b J-STD-609A 01
b\ E133083 ¢ RoHS compliant, lead-

e |ow capacitance
P free and halogen-free.

Pinout Designation Applicable Global Standards

Not Applicable e TIA-968-A e GR 1089 Intra-building
P — e TIA-968-B o (IaEdiii:]OOO-LL-B 2nd
e |TU K.20/21/45 Enhanced
Level* e YD/T 1082
e |TU K.20/21/45 Basic e YD/T 993
Level e YD/T 950

e GR 1089 Interbuilding*

*A/B-rated parts require series resistance

Electrical Characteristics

Part Number Marking

/- vV, | | | V; Capacitance
@l =BHA @100V/ps i g U @l.=2.2 Amps @1MHgz, 2V bias

V max mA min | mAmax | A max V max pF min | pF max

POOSOSALRP P-8A 6 25 50 800 2.2 4 20 35
P0220SALRP P22A 15 32 50 800 2.2 4 20 40
PO300SALRP PO3A 25 40 50 800 2.2 4 15 40
PO640SALRP POGA 58 77 150 800 2.2 4 15 40
PO720SALRP PO7A 65 88 150 800 2.2 4 15 40
PO900SALRP PO9A 75 98 150 800 2.2 4 15 40
P1100SALRP P11A 90 130 150 800 2.2 4 15 40
P1300SALRP P13A 120 160 150 800 2.2 4 15 40
P1500SALRP P15A 140 180 150 800 2.2 4 15 40
P1800SALRP P18A 170 220 150 800 2.2 4 15 35
P2100SALRP P21A 180 240 150 800 2.2 4 15 35
P2300SALRP P23A 190 260 150 800 2.2 4 15 35
P2600SALRP P26A 220 300 150 800 2.2 4 15 35
P3100SALRP P31A 275 3560 150 800 2.2 4 15 85
P3500SALRP P35A 320 400 150 800 2.2 4 15 35
POO8OSBLRP P-8B 6 25 50 800 2.2 4 20 50
P0220SBLRP P22B 15 32 50 800 2.2 4 20 50
PO300SBLRP PO3B 25 40 50 800 2.2 4 15 50
POB40SBLRP PO6B 58 77 150 800 2.2 4 20 50
P0720SBLRP PO7B 65 88 150 800 2.2 4 20 50

Table continues on next page.
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Electrical Parameters (continued)

Vi Vg | I I V. Capacitance
@l =BHA @100V/ps i e v @1,=2.2 Amps @1MHgz, 2V bias

V min V max mA min | mAmax | A max V max pF min | pF max

Part Number Marking

PO900SBLRP P09B 75 98 150 800 2.2 4 20 50
P1100SBLRP P11B 90 130 150 800 2.2 4 20 50
P1300SBLRP P13B 120 160 150 800 2.2 4 20 50
P1500SBLRP P15B 140 180 150 800 2.2 4 20 50
P1800SBLRP P18B 170 220 150 800 2.2 4 20 50
P2100SBLRP P21B 180 240 150 800 2.2 4 20 35
P2300SBLRP P23B 190 260 150 800 2.2 4 20 50
P2600SBLRP P26B 220 300 150 800 2.2 4 20 35
P3100SBLRP P31B 275 350 150 800 2.2 4 20 35
P3500SBLRP P36B 320 400 150 800 2.2 4 20 35
P4500SBLRP P45B 400 530 150 800 2.2 4 20 50
POOBOSCLRP P-8C 6 25 50 800 2.2 4 25 70
P0220SCLRP P22C 15 32 50 800 2.2 4 25 70
PO300SCLRP PO3C 25 40 50 800 2.2 4 20 50
PO640SCLRP PO6C 58 77 150 800 2.2 4 45 100
P0720SCLRP P07C 65 88 150 800 2.2 4 45 100
PO900SCLRP P09C 75 98 150 800 2.2 4 45 100
P1100SCLRP P11C 90 130 150 800 2.2 4 45 90
P1300SCLRP P13C 120 160 150 800 2.2 4 40 85
P1500SCLRP P15C 140 180 150 800 2.2 4 25 70
P1800SCLRP P18C 170 220 150 800 2.2 4 25 70
P2100SCLRP P21C 180 240 150 800 2.2 4 25 70
P2300SCLRP P23C 190 260 150 800 2.2 4 25 70
P2600SCLRP P26C 220 300 150 800 2.2 4 30 70
P3100SCLRP P31C 275 350 150 800 2.2 4 30 70
P3500SCLRP P35C 320 400 150 800 2.2 4 25 65
P4500SCLRP P45C 400 530 150 800 2.2 4 25 65
P4500SCLHLRP* P45L 400 530 50 800 2.2 4 20 50

Notes:
- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).
- Components are bi-directional.

- * P4600SCLHLRP is low I, product

Surge Ratings

oo | .
0.2/310" | 2/10° 8/ 10/160" | 10/560' | 5/320" | 10/360' | 10/1000" [ 5/310" | 50/60'Hz di/dt
057002 | 2102 | 12 1011602 | 10/5602 | 9/7202 | 10/3602 | 10/10002 | 10/700 2

Amps/ys max

A 20 150 150 90 50 75 75 45 75 25 500

B 25 250 250 150 100 100 125 80 100 30 500

@ 50 500 400 200 150 200 175 100 2003 35 500
Notes: - Peak pulse current rating (I,,) is repetitive and guaranteed for the life of the product.

! -1, ratings applicable over temperature range of -40°C to +85°C
1 f ke
2 \%Jlgzr;t\\l/vv:\\,/:fgrrz il: ESS -The component must initially be in thermal equilibrium with -40°C < T, < +1560°C
3 For surge rating of P4500SCLRP 10/700pus min=150A & typical=180A
For surge rating of P4500SCLHLRP 10/700us min=150A

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
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Thermal Consideration

Package Symbol Parameter Value Unit
DO-214AA T, Operating Junction Temperature Range -40 to +150 °C
T Storage Temperature Range -65 to +150 °C

IR Thermal Resistance: Junction to Ambient 90 °C/W

V-l Characteristics t x t, Pulse Waveform

+ T T T T
o t, = rise time to peak value
3 _ Peak tq = decay time to half value
b — L 100 - Value ‘
| I ‘
s= e Waveform = t; X tg
H =1
(@)
IoRM—> @
Vo< g 50 < Half Value
X
I
(O]
a
I
& T
= o L
ty ty
Y 0 t — Time (ps)
Normalized DC Holding Current vs. Case Temperature
2.0
14
—~ 18
X 12 o
o 10 b 16
2 8 = 14 N
2 o TN
o 6 . = N 25°C
w4 25°C =z 12 \l
>
5 2 S 1.0 :
(0] i - .
S 4 : E I~
& : 0.6 ;
-6 + H ——
-8 : 0.4 :
-40 -20 0 20 40 60 80 100 120 140 160 40 -20 0 20 40 60 80 100 120 140 160
JunctionTemperature (T ) - °C Case Temperature (Tc) -°C

Additional Information

Datasheet Resources Samples
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Soldering Parameters

Reflow Condition Pb—Fre'e assembly Figure 1
(see Fig. 1) St e
-Temperature Min (T_ /) +150°C T I _
Pre Heat |-Temperature Max (T, ) +200°C IMI
-Time (Min to Max) (t,) 60-180 secs. ﬂ T
Average ramp up rate (LiquidusTemp (T)) R T ) —t i
to peak) 3°C/sec. Max. 5 S(max)
Toman 10T, - Ramp-up Rate 3°C/sec. Max. f,'!; Ramp-down)
Pr hy
e -Temperature (T,) (Liquidus) +217°C E'Ts(mim (Preheat]
SHOW | Temperature (t,) 60-150 secs. = D—
PeakTemp (T,) +260(+0/-5)°C
25
i ithi o time to peak temperature ——————»i -
Time within 5°C of actual PeakTemp (t ) 30 secs. Max. im (t"z';og to ;gk)’a ur Time—>
Ramp-down Rate 6°C/sec. Max.
Time 25°C to PeakTemp (T,) 8 min. Max.
Do not exceed +260°C

Physical Specifications Environmental Specifications

) High Temp Volt 80% Rated V,,, (V. Peak) +125°C or +150°C,
Lead Material Copper Alloy Bl'gckiz';"’ oltage | 504 o 1008 hrs. MIL-STD-750 (Method 1040)
JEDEC, JESD22-A-101
Terminal Finish 100% Matte-Tin Plated -65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
. UL recognized epoxy meeting flammabilit JESD22-A104
Body Material cogniz poxy ng iy
classification V-0 Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Humidity JEDEC, JESD22-A-101
HighTemp Storage +150°C 1008 hrs. MIL-STD-750 (Method 1031)

Part Numbering

JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MILSTD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1

Part Marking

P xxx0 S x R
| 1 — Part Marking Cod

TYPE REEL PACK PXXX 1R€eifr:r to glgc:r?cg\ C?grastensncsTable)
P = SIDACtor e
MEDIAN VOLTAGE RoHS COMPLIANT XXXXX—T]
CONSTRUCTION
VARIABLE »» RATING
PACKAGE TYPE

© 2017 Littelfuse, Inc.
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Dimensions — DO-214AA

Case Pad Outline Millimeters
B Temperature 0.079 Dimensions
‘ D N ‘ Measurement < (2.0) 7
Point ‘
T ‘ ) A 0.130 | 0.156 | 3.30 3.95
4 0.110
o|C A o B 0201 | 0220 | 5.10 5.60
| l C 0077 | 0087 | 195 | 220
— 0079 l— inch D 0159 | 0181 | 405 | 460
(millimeter) E 0.030 | 0063 | 075 1.60
F 0.075 | 0.096 1.90 2.45
/ \ L TF G 0.002 | 0008 | 0.05 0.20
. D) | Iy H 0.077 | 0.104 1.95 2.65
|~E—| ' L H- PA500SCLHLRP | 0077 | 0096 | 195 | 243
K 0.006 | 0016 0.15 0.41
Packing Options
Package Type Description Quantity Added Suffix Industry Standard
S DO-214AA 2500 RP EIA-481-D

Tape & Reel Pack

Tape and Reel Specification — DO-214AA
o [+

* OOJ)J)OOOOOOOOOOOOOOO

0.472
2o 5% Il W W L L
x _4 AN
0.315 0.059
(8.0) (1.5) DIA Cover tape

12.99
(330.0) Dimensions are in inches
0.512 (13.0) (and millimeters).
Direction of Feed
00

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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SIDACtor® Series - SMA HF AP @)

Description

SIDACtor® SMA Thyristors Series are designed to
protect baseband equipment such as phones, faxes,
modems, line cards, CPE and DSL from damaging
overvoltage transients.

The series provides a surface mount solution that
enables equipment to comply with global regulatory
standards.

Features and Benefits

e Low voltage overshoot surged in excess of
e Low on-state voltage ratings
. Dossnotdegrade  * Low capaciance
Agency File Number Uil sirge events  lovel mterconnest s Fb-
-\ E133083 within limit. free and the terminal

. finish material is tin(Sn)
¢ RoHS Compliant and (IPC/JEDEC J-STD-

Halogen-Free
Applicable Global Standards e Fails short circuit when 609A.01)
[ ] [ ]

TIA-968-A* GR 1089 Intra-building

e ITUK.20/21/45 Enhanced ~ &dition
Level® e YD/T 1082

o ITU K.20/21/45 Basic o YD/T 993 N
Level * YD/T 950

e GR 1089 Inter-building*

* Line impedance required to pass operationally

Electrical Characteristics

Voam Vg | | | V; Capacitance
@I ., =BUA @100V/us & S v @] =2.2 Amps | @1MHz, 2V bias

V min V max mA min | mAmax | Amax V max pF min | pF max

Part Number

Marking

POO8OSTALRP P-8A 6 25 50 800 2.2 4 25 35
P0220S1ALRP P22A 15 32 50 800 2.2 4 10 30
PO300S1ALRP PO3A 25 40 50 800 2.2 4 10 30
PO640S1ALRP POGA 58 77 150 800 2.2 4 10 30
P1800S1ALRP P18A 170 220 150 800 2.2 4 10 30
P2300S1ALRP P23A 190 260 150 800 2.2 4 10 30
P2600S1ALRP P26A 220 300 150 800 2.2 4 10 30
P3100S1ALRP P31A 275 350 150 800 2.2 4 10 30
P3500S1ALRP P35A 320 400 150 800 2.2 4 10 30
PO080S1BLRP P-8B 6 25 50 800 2.2 4 20 35
P0220S1BLRP P22B 15 32 50 800 2.2 4 10 30
PO300S1BLRP P0O3B 25 40 50 800 2.2 4 10 30
PO640S1BLRP POGB 58 77 120 800 2.2 4 10 30
P1800S1BLRP P18B 170 220 120 800 2.2 4 10 30
P2300S1BLRP P23B 190 260 120 800 2.2 4 10 30
P2600S1BLRP P26B 220 300 120 800 2.2 4 10 30
P3100S1BLRP P31B 275 350 120 800 2.2 4 10 30
P3500S1BLRP P35B 320 400 120 800 2.2 4 10 30

Notes:
- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).
- Components are bi-directional (unless otherwise noted).
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Surge Ratings

ITSM

50/60 Hz

Notes: - Peak pulse current rating (I, is repetitive and guaranteed for the life of the product that remains in thermal equilibrium.
1 Current waveform in ps - |, ratings applicable over temperature range of -40°C to +85°C
2 Voltage waveform in ps - The component must initially be in thermal equilibrium with -40°C < T, < +150°C

Thermal Considerations

Package Symbol Parameter Value Unit
DO-214AC T, Operating Junction Temperature Range -40 to +150 °C
Ts Storage Temperature Range -65 to +150 °C
Rigys Thermal Resistance: Junction to Ambient 90 °C/W
V-l Characteristics t x t, Pulse Waveform
+l
T T T T
& ‘ t; = rise time to peak value
® Peak tqy = decay time to half value
T L 100 € vaue i
ls —» g |
Iy — = : Waveform = t, x tq
> T
O e
loRm —> 3 [
RY; 2 90 < Half Value
> :
©
(O]
a
I
)
tr tq
v 0 t —Time (us)
-l
Normalized DC Holding Current vs. Case Temperature
2.0
14
R 12 o 18
o 10 b 16
2 8 o R TIAN
2 6 = N
- o
% 4 25 °C S 12 \ZSLC
>
TS 2 ° 1.0 :
- v '
g 0 = 2 o8 ™~
e a4 © T~
e & : T 06 : \
-8 : 0.4 :
-40 -20 0 20 40 60 80 100 120 140 160 40 -20 0 20 40 60 80 100 120 140 160
JunctionTemperature (T,) - °C Case Temperature (T,) - °C
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Soldering Parameters

Reflow Condition

Pb-Free assembly

(see Fig. 1)
-Temperature Min (T . /) +150°C
Pre Heat |-Temperature Max (T, ) +200°C
-Time (Min to Max) (t,) 60-180 secs.

Average ramp up rate (LiquidusTemp (T,)
to peak)

3°C/sec. Max.

T. toT, - Ramp-up Rate

3°C/sec. Max.

S(max)
-Temperature (T,) (Liquidus) +217°C
Reflow
-Temperature (t,) 60-160 secs.
PeakTemp (T,) +260(+0/-5)°C

Time within 5°C of actual Peak Temp (tp)

30 secs. Max.

Ramp-down Rate

6°C/sec. Max.

Figure 1
— b
T: i
e
ﬂ T
2 TS | _tL |
5 (max)
=]
‘E Ramp-down|
g
£ TS(mim
® / L
25
time to peak temperature ————» .
(t 25°C to peak) Time—>

Time 25°C to PeakTemp (T,)

8 min. Max.

Do not exceed

+260°C

Physical Specifications Environmental Specifications

Lead Material Copper Alloy

Terminal Finish 100% Matte-Tin Plated

80% Rated V,, (V. Peak) +125°C or +150°C,

Body Material

UL Recognized epoxy meeting
flammability classification V-0

- DRM
HighTempVoltage | 5, 1008 hrs. MILSTD-750 (Method 1040)
Blocking
JEDEC, JESD22-A-101
-65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104
Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Humidity JEDEC, JESD22-A-101
High Temp Storage +150°C 1008 hrs. MILSTD-750 (Method 1031)

JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MIL-STD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1

Datasheet

Additional Information

Resources Samples

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Part Numbering Part Marking

Pxxx0S1xL —R|_E
|| Part Marking Code
1F;Y=P§|DACtor REEL PACK PXXX I :;efertz:E\thricg\ Characteristics Table)
ate Code

MEDIAN VOLTAGE RoHS COMPLIANT MOOXXX l
CONSTRUCTION
VARIABLE l,, RATING

A = Arating
PACKAGE TYPE —— B = B rating

Dimensions

— f A 0.049 0.065 1.250 1650
'i‘ [ } ¢ B 0.157 0.177 3.990 4.500
- l ¢ 0.100 0.110 2.540 2.790
— B D 0.078 0.090 1.980 2.290
; T FF' E 0.030 0.060 0.780 1,520
D m F - 0.008 - 0.203
T — G 0.194 0.208 4.930 5.280
E;Fj GF . H 0.006 0.012 0.152 0.305

| 0.070 - 1.800 -

|$|<L»|i»| J 0.082 - 2.100 -
- K - 0.090 - 2.300

I [ L 0.082 - 2.100 -

PackageType Description Packing Options Quantity Added Suffix Industry Standard

S1 DO-214AC Tape & Reel Pack 12mm/13" tape 5000 RP EIA-481

Tape and Reel Specification — DO-214AC

0.157
o -

037 OOJ)(BOOOOOOOOOOOOOOOO
| EEEN[[]
* e e
~
0.157 0.059
(4.0) - (i.5) DIA Cover tape
13.0 (330)

Dimensions are in inches
0.80 (20.2) (and millimeters).
Arbor Hole Dia:
Direction of Feed

ooooooooooooooooooooooooooooooo

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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SIDACtor® Protection Thyristors

Baseband Protection (Voice-DS1)

SIDACtor® Series - T0-92

Agency Approvals

Agency File Number

b\ E133083

Pinout Designation

-"

Pin 1 Pin 3

Schematic Symbol

ng‘

Electrical Characteristics

w4 Littelfuse

Expertise Applied | Answers Delivered

FEIND O

Description

SIDACtor® Series TO-92 are designed to protect
baseband equipment such as modems, line cards, CPE
and DSL from damaging overvoltage transients.

The series provides a robust through-hole solution that
enables equipment to comply with global regulatory
standards.

Features and Benefits

e Fails short circuit when
surged in excess of
ratings

* Low voltage overshoot
e |[ow on-state voltage

¢ Does not degrade
surge capability after
multiple surge events
within limit.

e | ow capacitance

e 2nd level interconnect
is Pb-free per IPC/
JEDEC J-STD-609A.01

Applicable Global Standards

* TIA-968-A e GR 1089 Intra-building
e TIA-968-B e |[EC 61000-4-5
e |TU K.20/21 Enhanced e YD/T 1082

Level® * YD/T 993

e |TU K.20/21 Basic Level
e GR 1089 Interbuilding*

e YD/T 950

* A/B-rated parts require series resistance

Vorm Vs I I I \' Capacitance
@l =5HA @100V/us g s T 2Amps | @1MHz, 2V bias

Part Number Marking
mA min | mA max | A max pF min | pF max

POOBOEALXxx POOSOEA 6 25 50 800 2.2 4 25 150
PO300EALXxxx PO300EA 25 40 50 800 2.2 4 15 140
POB40EALxxx POB40EA 58 77 150 800 2.2 4 40 60
PO720EALxxx PO720EA 65 88 150 800 2.2 4 B85 60
PO90OEALXxx PO900EA 75 98 150 800 2.2 4 35 b5
P1100EALXxx P1100EA 90 130 150 800 2.2 4 30 50
P1300EALxxx P1300EA 120 160 150 800 2.2 4 25 45
P1500EALxxx P1500EA 140 180 150 800 2.2 4 25 40
P1800EALxxx P1800EA 170 220 150 800 2.2 4 25 35
P2300EALXxxx P2300EA 190 260 150 800 2.2 4 25 35
P2600EALXxxx P2600EA 220 300 150 800 2.2 4 20 35
P3100EALxxx P3100EA 275 350 150 800 2.2 4 20 85
P3500EALXxx P3500EA 320 400 150 800 2.2 4 20 35

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Electrical Characteristics (continued)
Vo Vg | | | V., Capacitance
@lpey=5MA | @100V/us H s T @1,=2.2Amps | @1MHz, 2V bias

V Min V Max mA Min | mA Max [ A Max V Max pF Min | pF Max

Part Number

Marking

POOBOEBLxxx POOBOEB 6 25 50 800 2.2 4 25 150
PO300EBLxxx PO300EB 25 40 50 800 2.2 4 15 140
POB40EBLxxx PO640EB 58 77 150 800 2.2 4 40 60
PO720EBLxxx PO720EB 65 88 150 800 2.2 4 35 75
PO900EBLxxx PO900EB 75 98 150 800 2.2 4 €5 70
P1100EBLxxx P1100EB 90 130 150 800 2.2 4 30 70
P1300EBLxxx P1300EB 120 160 150 800 2.2 4 25 60
P1500EBLxxx P1500EB 140 180 150 800 2.2 4 25 b5
P1800EBLxxx P1800EB 170 220 150 800 2.2 4 25 50
XXX P2300EB 190 260 150 800 2.2 4 25 50

P2600EBLxxx P2600EB 220 300 150 800 2.2 4 20 45
P3100EBLxxx P3100EB 275 350 150 800 2.2 4 20 45
P3500EBLxxx P3500EB 320 400 150 800 2.2 4 20 40
POOBOECLxxx POOBOEC 6 25 50 800 2.2 4 35 260
PO300ECLxxx PO300EC 25 40 50 800 2.2 4 25 250
POB40ECLxxx PO640EC 58 77 150 800 2.2 4 55 155
P0720ECLxxx P0720EC 65 88 150 800 2.2 4 50 150
PO900ECLxxx PO900EC 75 98 150 800 2.2 4 45 140
P1100ECLxxx P1100EC 90 130 150 800 2.2 4 45 115
P1300ECLxxx P1300EC 120 160 150 800 2.2 4 40 105
P1500ECLxxx P1500EC 140 180 150 800 2.2 4 85 95
P1800ECLxxx P1800EC 170 220 150 800 2.2 4 35 90
P2300ECLxxx P2300EC 190 260 150 800 2.2 4 30 80
P2600ECLxxx P2600EC 220 300 150 800 2.2 4 30 80
P3100ECLxxx P3100EC 275 350 150 800 2.2 4 30 70
P3500ECLxxx P3500EC 320 400 150 800 2.2 4 25 65

Notes: Notes:

- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted). - xxx part number suffix: ‘AP" = Ammo Pack, ‘RP1" and ‘RP2’ = Reel Pack,

- Devices are bi-directional (unless otherwise noted). blank = Bulk Pack

Surge Ratings

| ,
0.2x310" | 2x10° 8x20" | 10x160' | 10x560' | 5x320' | 10x360' | 10x1000' | 5x310" | soE0'H, | Vot
0.5x7002 | 2x10? | 1.2x502 | 10x1602 | 10x5602 | 9x720> | 10x3602 | 10x10002 | 10x7002

A 20 150 150 90 50 75 75 45 75 20 500
B 25 250 250 150 100 100 125 80 100 25 500
C€ 50 500 400 200 150 200 175 100 200 30 500
Notes: - Peak pulse current rating (I.,.) is repetitive and guaranteed for the life of the product that remains in thermal equilibrium.
1 Current waveform in s - | ratings applicable over temperature range of -40°C to +85°C
2 \oltage waveform in ps -The device must initially be in thermal equilibrium with -40°C STJ < +150°C
Thermal Considerations
Package Symbol Parameter Value Unit
- K . .
10-92 l T, Operating Junction Temperature Range -40 to +150 °C
T Storage Temperature Range -65 to +150 °C
R Thermal Resistance: Junction to Ambient 90 °C/W

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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V-l Characteristics t x t, Pulse Waveform

o ‘ t, - rise ti‘me to f)eak vélue
J tq = decay time to half value
BN 100 < Peak ‘
J Value ‘
c |
g Waveform =t, x tg
: [
(0]
«®
v g 50 < Half Value
X
]
[0
a
I
3 I e —
~ o0
tr tg
v Y t — Time (us)
-1
Normalized V, Change vs. Junction Temperature Normalized DC Holding Current vs. Case Temperature
2.0
14 18
R 12 ©
JRTS o 16
o _T N
c 8 14
fE Lo 14PN
s ° 25°C S 12N 25°C
o =
! N l
5 | S 1.0 .
€ 0 ¢ (o] \
© ! = 0.8
° 4 : o ; ™
& : 0.6 :
-6 : : I~
8 : 0.4 :
40 -20 0 20 40 60 80 100 120 140 160 40 -20 0 20 40 60 80 100 120 140 160
Junction Temperature (T ;) - °C Case Temperature (Tc) -°C

Soldering Parameters

Reflow Condition e Saveme Fgwel
-Temperature Min (T_ ) +150°C T _’1 tp h _
Pre Heat |-Temperature Max (T_ ) +200°C Crtical Zone
-Time (Min to l\./Iax') (t) 60-180 secs. ﬂ T,
ﬁ)v;?agll((; ramp up rate (Liquidus Temp (T, ) 3°C/sec. Max. g Tomo D t d
Tomax 10T, - Ramp-up Rate 3°C/sec. Max. g Ramp-down
o -Temperature (T,) (Liquidus) +217°C E.Ts(min)
oW Temperature (1) 60-150 secs. e D
PeakTemp (T,) +260(+0/-5)°C
Time within 5°C of actual Peak Temp (tp) 30 secs. Max. ® time(ttozgsgkt;e':gz;‘ature—b Time—=>
Ramp-down Rate 6°C/sec. Max.
Time 25°C to PeakTemp (T,) 8 min. Max.
Do not exceed +260°C

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Baseband Protection (Voice-DS1)

SIDACtor® Protection Thyristors

Physical Specifications

Environmental Specifications

80% Rated V,, (V. Peak) +125°C or +150°C,
504 or 1008 hrs. MIL-STD-750 (Method 1040)
JEDEC, JESD22-A-101

-65°C to +150°C, 15 min. dwell, 10 up to 100
cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104

52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
JEDEC, JESD22-A-101

Lead Material Copper Alloy High Temp Voltage
Blocking
Terminal Finish 100% Matte-Tin Plated
Temp Cycling
Body Material UL reppgmzed epoxy meeting flammability
classification 94V-0 Biased Temp &
Humidity
High Temp Storage

+150°C 1008 hrs. MIL-STD-750 (Method 1031)
JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MIL-STD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1

Part Numbering

Part Marking

P xxx 0 E x L xxx X30000X | _
XX (F;aegr':g2{(5(;‘3?3&%g:cteristicsTable)

TYPE PACKING OPTIONS
P = SIDACtor ﬁ"rxxxxx/ |- Date Code
MEDIAN VOLTAGE —— RoHS COMPLIANT i
CONSTRUCTION
VARIABLE L1, RATING
PACKAGE TYPE

Packing Options

Packing Options

PackageType Description Gt Added Suffix Lead Spacing Industry Standard
RP1 0.1 inch (2.54mm)
TO-92 Tape and Reel Pack EIA-481-D
RP2 0.2 inch (5.08mm)
E 2000
TO-92 Ammo Pack AP EIA-468-B
TO-92 Bulk Pack N/A N/A

Additional Information

E‘

Datasheet Resources Samples

© 2017 Littelfuse, Inc.
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Dimensions — TO-92 Ammo Pack Specification — TO-92

Temperature
Measurement Point

Inches Millimeters

m 0.25
G| 7 %(635)

0.236 O. 02 (0 5)
(41 2) (60 0.125 (3.2] MAX127

l A 0.176 0.196 4.47 4.98 MAX (32 2)
0N B | 0.500 12.70 i(m) Y—WO - (F of[o o O CK
T D 0.095 | 0.105 2.41 2.67 (9.0 ?105)7 DIA
E 0.150 3.81 (‘1’253) > < 0.20(5.08)
B G 0.135 | 0.145 3.43 3.68 Srrection of FeeS B Flat down
H 0.088 | 0.096 2.23 244 T L agARBLDSST
J 0.176 | 0.186 4.47 4.73 B —oo© 25 Dovicss por fold
K 0.088 | 0.096 2.23 2.44 = b ¥
41
AN — L 0.013 0.019 0.33 0.48 b St
MT1/PIN 1 e
MT2/PIN 3 M 0.013 | 0.017 | 0.33 0.43 (1{;)
v == N 0.60 1.52
——[hn Y g Dimensions
,\A,, H ) . . are in inches
All leads are insulated from case. Case is electri- (and millimeters).
L | ! cally non-conductive. (Rated at 1600V s for T
< D> one minute from leads to case over the operating (%%)

Se temperature range.)
le— J—>
Mold flash shall not exceed 0.13 mm per side.
The TO-92 is designed to meet P 7 17
mechanical standards as set forth » 143

in JEDEC publication number 95. 12.9 N
(227) -

.

Tape and Reel Specification — TO-92

OF TO-92 Dimensions - -
A N/A 14.173 N/A 360.0
B 4.016 N/A 102.0 N/A
c 3.386 N/A 86.0 N/A
D 0.795 N/A 20.2 N/A
w1 1.181 1.968 30.0 50.0
P 0.496 0.504 12.60 12.80
PO 0.498 0.502 12.65 12.75
ROUND SIDE (for RP1]
| | . F(for RP1 0.090 0.110 2.29 2.80
le p_y OFT0-92
S — i | /\ F(for RP2) 0.182 0.244 4.63 6.19
T (RP1) (RP2) H N/A 1,673 N/A 42.50
H1 3 *4 H1 N/A 1.270 N/A 32.26
H 'l'vz\;"iﬁ N o w 0.674 0.763 17.12 19.38
Wyvy T = — w2 0.354 0.370 8.25 9.75
@ OO[] ]
l T o L w3 0.236 N/A 6.00 N/A
NY_ o __ ! I — wa 0.020 N/A 0.50 N/A
P T F > eF
I

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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SIDACtor® Series - DO-15 HF - \DI®)

Description

The DO-15 series are designed to protect baseband
equipment such as modems, line cards, CPE and DSL
from damaging overvoltage transients.

The series provides a cost-effective through-hole solution
that enables equipment to comply with global regulatory
standards.

Features and Benefits

e | ow voltage overshoot e Fails short circuit when
surged in excess of
ratings

e | ow on-state voltage

e Does not degrade

e 2nd level interconnect
| [ ]
Agency Approvals surge capability after is Pb-free per IPC/

multiple surge events JEDEC J-STD-609A.01

within limit.
e RoHS compliant, lead-

Agency File Number

e |ow capacitance

b\ E133083 free and halogen-free.
e TIA-968-A e GR 1089 Intra-buildi
Not Applicable nira-buliding
e TIA-968-B e |[EC 61000-4-5 2nd
Schematic Symbol e ITUK.20/21/45 Enhanced edition
Level* e YD/T 1082
e |TU K.20/21/45 Basic e YD/T 993
Level * YD/T 950

e GR 1089 Inter-building*

* A/B-rated parts require series resistance

Electrical Characteristics
Viam Vg I I I Vv, Capacitance
@l =BHA @100V/us A 2 v @1,=2.2 Amps @1MHgz, 2V bias

V min V max mA min [ mA max | A max V max pF min | pF max

Part Number Marking

POOBOGALRP P-8A 6 25 50 800 2.2 4 10 30
P1100GALRP P11A 90 130 150 800 2.2 5 30 60
P1300GALRP P13A 120 160 150 800 2.2 5 25 40
P1500GALRP P15A 140 180 150 800 2.2 5 25 40
P1800GALRP P18A 170 220 150 800 2.2 5 25 40
P2300GALRP P23A 190 260 150 800 2.2 5 25 30
P2600GALRP P26A 220 300 150 800 2.2 5 25 30
P3100GALRP P31A 275 350 150 800 2.2 9 10 20
P3500GALRP P35A 320 400 150 800 2.2 5 20 30
P1100GBLRP P11B 90 130 150 800 2.2 5 30 60
P1300GBLRP P13B 120 160 150 800 2.2 5 25 40
P1500GBLRP P15B 140 180 160 800 2.2 5 25 40
P1800GBLRP P18B 170 220 150 800 2.2 5 25 40
P2300GBLRP P23B 190 260 150 800 2.2 9 25 30
P2600GBLRP P26B 220 300 150 800 2.2 5 25 30
P3100GBLRP P31B 275 350 150 800 2.2 5 20 30
P3500GBLRP P35B 320 400 150 800 2.2 5 20 30
P4500GBLRP P45B 400 530 150 800 22 5 20 45
P4500GCLRP P45C 400 530 50 800 2.2 5 20 45

Notes:
- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).
- Components are bi-directional.

© 2017 Littelfuse, Inc.
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Baseband Protection (Voice-DS1)
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Surge Ratings
I T

10/560 10/1000 5/310"
10/560 2 10/1000 ? 10/700 ? 80/60 Hz

Notes:

1 Current waveform in ps

2 \oltage waveform in ps

- Peak pulse current rating (I,,,) is repetitive and guaranteed for the life of the product that remains in thermal equilibrium.
- |, ratings applicable over temperature range of -40 to +85°C

-The component must initially be in thermal equilibrium with -40°C < T, < +150°C

Thermal Considerations

Package Symbol Parameter Value Unit
DO-15 . ) o
T, Operating Junction Temperature Range -40 to +150 C
Ts Storage Temperature Range -65 to +150 °C
Rigy Thermal Resistance: Junction to Ambient 60 °C/W

Soldering Parameters

Reflow Condition Pb—Fre'e assembly Figure 1
(see Fig. 1) St e

-Temperature Min (T, ) +150°C To — T
Pre Heat |-Temperature Max (T, ) +200°C A

-Time (Min to Max) (t,) 60-180 secs. T

P —1t
Average ramp up rate (LiquidusTemp (T,) o T ; L 0
to peak) 3°C/sec. Max. E S(max)
©
T, toT - Ramp-up Rate ° . . s Ramp-down
siman 1O, p-up 3°C/sec. Max g
Refl -Temperature (T,) (Liquidus) +217°C € Tsimin
eriow -Temperature (t,) 60-150 secs. = ts
PeakTemp (T,) +260(+0/-5)°C 25
Time within 5°C of actual PeakTemp (t ) 30 secs. Max. timE(ttozgggkt;elzgz;ature—§ Time =>
Ramp-down Rate 6°C/sec. Max.
Time 25°C to PeakTemp (T,) 8 min. Max.
Do not exceed +260°C . .
Physical Specifications
w ) Lead Material Copper Alloy
Additional Information
Terminal Finish 100% Matte-Tin Plated

_iHl UL recognized epoxy meeting flammability

Eodviiiatoal classification V-0

Datasheet Resources Samples

© 2017 Littelfuse, Inc.
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Part Marking

Part Marking Code

(Refer to Electrical Characteristics Table)

Pxxxx

ﬁerXXXX

Date Code

Part Numbering

Pxxx0G xL RP

TYPE 4-,—

REEL PACK
P = SIDACtor RoHS COMPLIANT
MEDIAN VOLTAGE L. RATING
PP
CONSTRUCTION
VARIABLE
PACKAGE TYPE
Dimensions — DO-15
' p

Dimension

B 0.028 0.034 0.711 0.864
D 0.12 0.14 3.048 3.556
G 0.235 0.27 5.969 6.858
L 1 254

Packing Options

SIDACtor® Protection Thyristors
Baseband Protection (Voice-DS1)

Environmental Specifications

80% RatedV,

e [V, Peak) +125°C or +150°C,

HighTempVoltage | ;) 1008 hrs. MIL-STD-750 (Method 1040)
Blocking
JEDEC, JESD22-A-101
-65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104
Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Humidity JEDEC, JESD22-A-101
HighTemp Storage +150°C 1008 hrs. MIL-STD-750 (Method 1031)

JEDEC, JESD22-A-101
-65°C, 1008 hrs.

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MILSTD-750 (Method 1056) JEDEC,
JESD22-A-106

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/

Low Temp Storage

Thermal Shock

Autoclave (Pressure

Cooker Test) JEDEC, JESD22-A-102
z::"tsta""e to Solder | )550¢, 30 secs. MILSTD-750 (Method 2031)

Moisture Sensitivity 85%RH, +85°C, 168 hrs., 3 reflow cycles
Level (+260°C Peak). JEDEC-J-STD-020, Level 1

Tape and Reel Specification — DO-15

T 2.65
(64.8)

i Spacing

- off center, B
either side TYp
0.039 (1.0) l
c
€ E >
Dimensions
@ are in inches
(and millimeters).
3.15
(80.0)
TYP

recess depth max 0.75"

G
Syl

: A | ComponentSpacing | 4,44 . 020" | 5.08 + 0.508
DO-15 Axial EIA-RS- (lead to lead)
G iy 5000 RP 5
ape & Ree 296- B Inner Tape Pitch | 2.062 = 0.059" | 52.37 = 1.498
c Tape Width 0.250" 6.35
D Max. Off Alignment 0.048" 1.219
E Reel Dimension 13" 330.2
F Max. Hub Recess 3" 76.19
G Max. Abor Hole 0.68" 17.27

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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Fos S B9 @)

The SIDACtor® Series Modified TO-220 thyristors are
designed to protect baseband equipment from damaging
overvoltage transients.

Baseband Protection (Voice-DS1)

SIDACtor® Series - Modified T0-220

The series provides a robust single port through-hole
solution that enables voice though DS-1 equipment to
comply with various global regulatory standards.

Features and Benefits

¢ Low voltage overshoot e Single-port protection

e |[ow on-state voltage e |ead forms available

e Does not degrade surge e RoHS Compliant

capability after multiple e Pb-free E3 means 2nd
surge events within limit. level interconnect is

¢ Modified TO-220 Package Pb-free and the terminal
finish material is tin(Sn)

Agency Approvals

Agency File Number

! e Fails short circuit when
N =R surged in excess of gggﬁgBEC J-8TD-
ratings '

Pinout Designation

Applicable Global Standards

T * TIA-968-A ¢ GR 1089 Intra-building
M * TIA-968-B e |EC 61000-4-5 2nd edition
¢ |TU K.20/21 Enhanced *YD/T 1082
Level® *YD/T 993
P2 ¢ |TU K.20/21 Basic Level «YD/T 950

* GR 1089 Interbuilding*

Schematic Symbol
e AN
(M)
= @
R
R) Samples

Electrical Characteristics

Capacitance
DRM—SpA @100V/ps @IDRM A @100V/ps @I—2 2A @1MHz, 2V bias

*A/B-rated parts require series resistance

Additional Information

Datasheet Resources

Part Number Marking
Pins 1-2, 3-2 PF min | pf max
POB02AALXx POB02AA 25 40 50 80 4 50 | 800 | 2.2
P1402AALxXx P1402AA 58 77 116 154 4 150 | 800 | 2.2
P1602AALxXx P1602AA 65 95 130 190 4 150 | 800 | 2.2
P2202AALxXx P2202AA 90 130 180 260 4 150 | 800 | 2.2
P2702AALxx P2702AA 120 160 240 320 4 160 | 800 | 2.2 |See Capacitance
P3002AALxx P3002AA 140 180 280 360 4 150 | 800 | 2.2 Values Table
P3602AALXx P3602AA 170 220 340 440 4 150 | 800 | 2.2
P4202AALXx P4202AA 190 250 380 500 4 150 | 800 | 2.2
P4802AALXX P4802AA 220 300 440 600 4 150 | 800 | 2.2
PB002AALXX P6002AA 275 350 550 700 4 150 | 800 | 2.2

Table continues on next page.
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Electrical Characteristics (continued)

Part Number Marking Capacitance
P|ns 1-2, 3-2 P|ns 1-3 Pms 1-2, 3-2
POB02ABLxx P0602AB 25 40 50 80 4 50 | 800 | 2.2
P1402ABLxx P1402AB 58 77 116 154 4 150 | 800 | 2.2
P1602ABLxx P1602AB 65 95 130 190 4 150 | 800 | 2.2
P2202ABLxx P2202AB 90 130 180 260 4 150 | 800 | 2.2
P2702ABLxx P2702AB 120 160 240 320 4 150 | 800 | 2.2
P3002ABLxx P3002AB 140 180 280 360 4 150 | 800 | 2.2
P3602ABLxx P3602AB 170 220 340 440 4 150 | 800 | 2.2
P4202ABLxx P4202AB 190 250 380 500 4 150 | 800 | 2.2
P4802ABLxx P4802AB 220 300 440 600 4 150 | 800 | 2.2
P6002ABLxx | P6002AB 275 350 550 700 4 150 | 800 |22 | fgfance
P0602ACLxx P0602AC 25 40 50 80 4 50 | 800 | 2.2 VeluesTabie
P1402ACLxx P1402AC 58 77 116 154 4 150 | 800 | 2.2
P1602ACLxx P1602AC 65 95 130 190 4 150 | 800 | 2.2
P2202ACLxx P2202AC 90 130 180 260 4 150 | 800 | 2.2
P2702ACLxx P2702AC 120 160 240 320 4 150 | 800 | 2.2
P3002ACLxx P3002AC 140 180 280 360 4 150 | 800 | 2.2
P3602ACLxx P3602AC 170 220 340 440 4 150 | 800 | 2.2
P4202ACLxx P4202AC 190 250 380 500 4 150 | 800 | 2.2
PA802ACLxx P4802AC 220 300 440 600 4 150 | 800 | 2.2
PB002ACLxx P6002AC 275 350 550 700 4 150 | 800 | 2.2

Notes:

- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).

- Devices are bi-directional (unless otherwise noted).

- XX Part Number Suffix: ‘RP’ (Reel Pack), Blank (Bulk Pack), or ‘60’ (Type 60 lead form bulk pack)

Capacitance Values

o]
Part Numb Pin 1-2, 3-2
art Number | i, Ground, Ring-Ground ip-Ri Part Number

P0OG602AALXx

P1402AALxx 20 60 20 35 P0602ACLxx 25 250 10 145
P1602AALxx 35 60 20 35 P1402ACLxx 55 165 30 90
P2202AAL XX 30 50 15 30 P1602ACLxx 45 145 25 85
P2702AALxx 5 45 15 5 P2202ACLxx 45 115 25 65
P3002AALXX 25 40 15 25 P2702ACLxx 40 105 20 60
P3602AAL XX 25 35 10 20 P3002ACLxx 35 95 20 55
PA202AAL XX 25 35 10 20 P3602ACLxx 35 90 15 50
PAS02AALxX 20 35 10 20 P4202ACLxx 30 85 15 50
PEO02AALXX 20 35 10 20 P4802ACLxx 30 85 15 50
POB02ABLXx 15 250 10 145 PE00ZACLXx 30 20 L2 2
P1402ABLxx 40 155 20 90 Note: Off-state capacitance (C,) is measured at 1 MHz with a 2V bias.
P1602ABLxx 35 145 20 85

P2202ABLxx 30 115 15 65

P2702ABLxx 25 105 15 60

P3002ABLxx 25 95 15 55

P3602ABLxx 25 90 10 50

P4202ABLxx 25 85 10 50

P4802ABLxx 20 85 10 50

P6002ABLxx 20 80 10 45

© 2017 Littelfuse, Inc.
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Surge Ratings

| :
0.2x310" | 2x10° 8x20" | 10x160' | 10x560' | 5x320' | 10x360' | 10x1000' | 5x310" | 5o/60'Hz | 9Vt
05x7002 | 2x102 | 1.2x502 | 10x1602 | 10x5602 | 9x7202 | 10x3602 | 10x10002 | 10x700 2

B 25 250 250 150 100 100 125 80 100 25 500
C© 50 500 400 200 150 200 175 100 200 50 500
Notes: - Peak pulse current rating (l,,.) is repetitive and guaranteed for the life of the product.

- |, ratings applicable over temperature range of -40°C to +85°C

1 f i
Current waveform in us - The device must initially be in thermal equilibrium with -40°C <T < +150°C

2 Voltage waveform in ps

Thermal Considerations

Package Symbol Parameter Value Unit
Modified T, Operating Junction Temperature Range -40 to +150 °C
TO-220
T Storage Temperature Range -65 to +150 °C
PIN T PING Rlam Thermal Resistance: Junction to Ambient 60 °C/W
PIN2

V-l Characteristics t x t, Pulse Waveform
+

T T T T
o ‘ t; = rise time to peak value
I — 3 ; . Peak = decay time to half value
100 < Value ‘
Is —» < : !
Iy —> g ; Waveform = t, x tq
5) :
IpRM—> ® :
v © : .
& 50 < Half Value
x :
3]
3 :
a
I
3 T
< o L
tr ta
‘: 0 t — Time (us)
Normalized DC Holding Current vs. Case Temperature
2.0
14
° —~ 18
52 S
o 10 o 16
[
2 8 ==l N
g 6 |_U 14 N
(&) L o
» 4 25°C = 12 ™ 25lC
S 2 5 1.0 :
- v '
c [e]
g : 2 08 ™~
5 : & - ™
£ 5 : 0.6 :
8 ’ 0.4 ’
-40 -20 0 20 40 60 80 100 120 140 160 40 -20 0 20 40 60 80 100 120 140 160
JunctionTemperature (T) - °C Case Temperature (T.) - °C
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Soldering Paramet

Physical Specifications

Lead Material

Copper Alloy

Terminal Finish

100% Matte-Tin Plated

Body Material

UL Recognized epoxy meeting
flammability classification V-0

Part Numbering

Pxxx 2 A x L xx

TYPE
P = SIDACtor

MEDIAN VOLTAGE

CONSTRUCTION
VARIABLE

PACKAGE TYPE

PACKING OPTIONS
Blank: Bulk
RP: Reel Pack
60: Type 60 Lead Form
(Special order item.
For type 60 orders,
contact factory)

RoHS COMPLIANT

L——1,, RATING

Reflow Condition Pb-Fre_e assembly ;
(see Fig. 1) Figure 1 L

-Temperature Min (T, ) +150°C T ity
Pre Heat |-Temperature Max (T_ ) +200°C Cri%i'.cglo %_:ne

-Time (Min to Max) (t,) 60-180 secs. ﬂ T
Average ramp up rate (LiquidusTemp (T,) o t ) —t; d
to peak) Y | 3°C/sec. Max. gTSlmax)

=

Tomag 10T, - Ramp-up Rate 3°C/sec. Max. g Ramp-down

Tom Ui o o

perature (T) (Liquidus) +217°C Tein:

Reflow € Isimin

-Temperature (t,) 60-150 secs. 2 1
PeakTemp (T,) +260(+0/-5)°C

25
Time within 5°C of actual PeakTemp (t ) 30 secs. Max. time to peak t ture——— .
b ime (tozgfg toe;g;)ra ure Tlme @

Ramp-down Rate 6°C/sec. Max.
Time 25°C to PeakTemp (T,) 8 min. Max.
Do not exceed +260°C

Environmental Specifications

High Temp Voltage
Blocking

80% Rated V., (V,. Peak) +125°C or +150°C,
504 or 1008 hrs. MIL-STD-750 (Method 1040)
JEDEC, JESD22-A-101

-65°C to +150°C, 15 min. dwell, 10 up to 100

Temp Cycling cycles. MILSTD-750 (Method 1051) EIA/JEDEC,
JESD22-A104

Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/

Humidity JEDEC, JESD22-A-101

High Temp Storage

+150°C 1008 hrs. MIL-STD-750 (Method 1031)
JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MIL-STD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1

Part Marking

XXXXXXXXX+— Part Marking Code

(Refer to Electrical Characteristics Table)

ﬂ]rxxxxx—/ Date Code
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Dimensions - Modified TO-220 Tape and Reel Specification — Modified TO-220

Inches Millimeters

Measurement
Point

—

0540 | 0575 | 13.71 | 14.61 l “”’EE

0.025 | 0.035 | 0.63 | 0.89 14.173 (360.0)
0.195 | 0.205 | 4.95 | 5.21
0.095 | 0.105 | 2.41 | 2.67
0.060 | 0.075 | 152 | 1.90

PIN3
PIN2

PIN 1

Ny —
—| |
le—K
™ —~||«— N

L Temperature

Dimensions are in inches
(and millimeters).

Direction of Feed

T e 0.070 | 0.085 | 1.78 | 2.16 (15365)
The modified To.- o )
st mochanioa! stoners ae aot fornin 0.018 | 0.024 | 0.46 | 0.61

JEDEC publication number 95. 0.178 0.188 452 478 f

v o2 8|rR«cT|O M O|>

0.290 | 0.310 | 737 | 787

Packing Options

Package . . . Industry
Type Description Quantity Added Suffix Standard
Modified TO-220
Tape and Reel Pack 700 RP EIA-465-8
Modified TO-220
A Bulk Pack 500 N/A N/A
Modified TO-220 60
Type 60 Lead Form 500 (special order item, N/A
Bulk Pack contact factory for details)

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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SIDACtor® Multiport Series - MS-013

Description

transients.

standards.

Features and Benefits

e |Low voltage overshoot
e | ow on-state voltage

e Does not degrade surge
Agency Approvals

capability after multiple

surge events within limit.

s 0 9 @)

SIDACtor® Multiport Series thyristors MS-013 are designed
to protect baseband equipment from overvoltage

Targeted for voice through DS-1 applications, the series
provides a dual port surface mount solution that enables
equipment to comply with various global regulatory

Low capacitance
RoHS Compliant

Pb-free E3 means 2nd
level interconnect is
Pb-free and the terminal
finish material is tin(Sn)

Agency File Number e Replaces four discrete
components (IPC/JEDEC J-STD-
b\ E133083 609A.01)
¢ Fails short circuit when
surged in excess of
. . . ratings
Applicable Global Standards
1@ 6
e TIA-968-A e GR 1089 Intra-building
2 5 e TIA-968-B e |EC 61000-4-5 2nd
e ITU K.20/21 Enhanced edition
3 4 Level* e YD/T 1082
e |TU K.20/21 Basic Level e YD/T 993
Schematic Symbol e GR 1089 Interbuilding* e YD/T 950

(T1) 1 4 l__ 6 (T2) *A-rated parts require series resistance
Z Additional Information
(Gy)2 1 J{ 5 (Gy)
2 R &

Datasheet Resources Samples

Electrical Characteristics

VDR VS VDR VS VT | | |
@l oy BHA [ @100V/us | @I =5pA [ @100V/ps | @1,=2.2 Amps al S u

) _ Pins 1-2, 3-2 mA min |mA max| A max
Pins 1-2, 3-2, 4-5, 6-5 Pins 1-3, 4-6 45, 6’—5 !
PO0S4UALXx | POOS4UA 6 25 12 50 4 50 | 800 | 2.2
PO304UALxx | P0O304UA 25 40 50 80 4 50 | 800 | 22
POG44UALXx | POB44UA 58 77 116 154 4 150 | 800 | 2.2
P0724UALxx | P0O724UA 65 88 130 176 4 150 | 800 | 2.2 Capjc‘?;nce
PO904UALxx | PO904UA 75 98 150 196 4 150 | 800 | 22 | PN
P1104UALxx | P1104UA 90 130 180 260 4 150 | 800 | 2.2
P1304UALXx | P1304UA 120 160 240 320 4 150 | 800 | 2.2
P1504UALXx | P1504UA 140 180 280 360 4 150 | 800 | 2.2

Table continues on next page.
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Electrical Characteristics (continued)

Marking

V min V max V min V max V max Capacitance
Pin mA min |mA max| A max
P|ns12324565 Pins 1-3, 4-6 4565

Part Number

P1804UALxx | P1804UA 170 220 340 440 4 150
P2304UALxx | P2304UA | 190 260 380 520 4 150 800 2_2
P2604UALxx | P2604UA | 220 300 440 600 4 150 | 800 | 2.2
P3104UALxx | P3104UA | 275 350 550 700 4 150 | 800 | 2.2
P3504UALxx | P3504UA | 320 400 640 800 4 150 | 800 | 2.2
PO0B4UCLxx | P0084UC 6 25 12 50 4 50 | 800 | 22
PO304UCLxx | P0304UC 25 40 50 80 4 50 | 800 | 22
P0644UCLxx | P0644UC 58 77 116 154 4 150 | 800 | 2.2
P0724UCLxx | P0724UC 65 88 130 176 4 150 | 800 | 2.2 Cap:gfance
PO904UCLxx | P0904UC 75 98 150 196 4 150 | 8oo | 22 | AREECS
P1104UCLxx | P1104UC 90 130 180 260 4 150 | 800 | 2.2
P1304UCLxx | P1304UC | 120 160 240 320 4 150 | 800 | 2.2
P1604UCLxx | P1504UC | 140 180 280 360 4 150 | 800 | 2.2
P1804UCLxx | P1804UC | 170 220 340 440 4 150 | 800 | 2.2
P2304UCLxx | P2304UC | 190 260 380 520 4 150 | 800 | 2.2
P2604UCLxx | P2604UC | 220 300 440 600 4 150 | 800 | 2.2
P3104UCLxx | P3104UC | 275 350 550 700 4 150 | 800 | 2.2
P3504UCLxx | P3504UC | 320 400 640 800 4 150 | 800 | 2.2

Notes:

- Absolute maximum ratings measured atT,= +25°C (unless otherwise noted).
- Components are bi-directional

- XX = Part Number Suffix: “TP" (Tube Pack) or ‘RP’ (Reel Pack).

Capacitance Values
Pin 1-2/3-2 (4-5/ 6-5) Pin 1-3 (4-6)
Part Number | Tip-Ground, Ring-Ground Tip-Ring

PO084UALXxx 25 155 15 90
PO304UALXxx 15 140 10 90
P0644UALXx 40 60 20 35
P0724UALxx 35 60 20 35
P0904UALXxx 35 515 20 30
P1104UALXxx 30 50 15 30
P1304UALXxx 25 45 15 25
P1504UALXxx 25 40 15 25
P1804UALXxx 25 35 10 20
P2304UALxx 25 35 10 20
P2604UALxx 20 65 10 20
P3104UALXxx 20 35 10 20
P3504UALxx 20 85 10 20
P0084UCLxx 35 285 20 165
P0304UCLxx 25 250 10 145
P0644UCLxx 55 155 30 90
P0724UCLxx 50 145 25 85
P0904UCLxx 45 135 25 80
P1104UCLxx 45 115 25 65
P1304UCLxx 40 105 20 60
P1504UCLxx 35 95 20 55
P1804UCLxx 35 90 15 50
P2604UCLxx 30 85 15 50
P3104UCLxx 30 80 15 45
P3504UCLxx 25 75 15 45
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Surge Ratings

ITSM
0.2/310 " 2/10" 8/ 10/160" | 10/560" | 5/320" | 10/360' | 10/1000° 5/310 1 di/dt
0.5/700 2 2/10 2 1.2 101602 | 10/5602 | 9/7202 | 10/3602 | 10/10002 | 10/7002 | 50/60 Hz

C€ 50 500 400 200 150 200 175 100 200 30 500
Notes:
1 Current waveform in ps - Peak pulse current rating (I,,.) is repetitive and guaranteed for the life of the product that remains in thermal equilibrium.
2 Voltage waveform in ps - |, ratings applicable over temperature range of -40°C to +85°C

- The component must initially be in thermal equilibrium with -40°C < T, < +150°C

Thermal Considerations

Package Symbol Parameter Value Unit
Modified MS-013 T, Operating Junction Temperature Range -40 to +150 “C
Ts Storage Temperature Range -65 to +150 °C
Rlaa Thermal Resistance: Junction to Ambient 60 °C/W
V-l Characteristics t x t, Pulse Waveform
+I T T T T
o ‘ t, = rise time to peak value
< tqy = decay time to half value
I — 100 | € o3k 1
J Valu‘e ‘
c
:3 - g Waveform = t, X tq
>
(@)
IoRM —> 3 [
v g 50 < Half Value
X
©
D
a ——
I
g T
0
t, tq
Y 0 t—Time (us)
-l
Normalized V Change vs. Junction Temperature Normalized DC Holding Current vs. Case Temperature
2.0
14
—~ 18
5o o
o 10 0 1.6
3\
2 s =l N
© o 14 AN
6 6 = o
o, ~ 25 C
25 °C z 12
> 4 - N l
5 2 ) 1.0 :
— v H
£ o : 2 o8 ~
S 4 e —~
£ 5 0.6 -
-8 0.4
40 20 0 20 40 60 80 100 120 140 160 40 20 0 20 40 60 80 100 120 140 160
JunctionTemperature (T;) - °C CaseTemperature (T) - °C
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Soldering Parameters

Reflow Condition

Pb-Free assembly

(see Fig. 1)
-Temperature Min (T, . ) +150°C
Pre Heat |-Temperature Max (T ) +200°C
-Time (Min to Max) (t,) 60-180 secs.

Average ramp up rate (LiquidusTemp (T))
to peak)

3°C/sec. Max.

T. toT, - Ramp-up Rate

3°C/sec. Max.

S(max)
-Temperature (T,) (Liquidus) +217°C
Reflow
-Temperature (t,) 60-150 secs.
PeakTemp (T,) +260(+0/-5)°C

Time within 5°C of actual PeakTemp (t )

30 secs. Max.

Ramp-down Rate

6°C/sec. Max.

Figure 1
—ﬂl tp Iﬂ—
TP I 1

ﬂ T .

e | — 1, )

S

5 S(max)

=1

g Ramp-down|
2

£ TS(mim

ﬁ / tS

25
time to peak temperature —————»i .
(t 25°C to peak) Time—>

Time 25°C to PeakTemp (T,)

8 min. Max.

Do not exceed

+260°C

Physical Specifications Environmental Specifications

Lead Material Copper Alloy

Terminal Finish

100% Matte-Tin Plated

80% Rated V,, (V,. Peak) +125°C or +150°C,

Body Material

UL Recognized epoxy meeting
flammability classification V-0

HighTempVoltage | ;) 1008 hrs. MIL-STD-750 (Method 1040)
Blocking
JEDEC, JESD22-A-101
-65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104
Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Humidity JEDEC, JESD22-A-101
HighTemp Storage +150°C 1008 hrs. MIL-STD-750 (Method 1031)

JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MILSTD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1

Part Numbering Part Marking

=I ==

Pxxx4U x L xx

TYPE
P = SIDACtor

MEDIAN VOLTAGE

CONSTRUCTION
VARIABLE

PACKAGE TYPE

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
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i : SIDACtor® Protection Thyristors
% I'Itte"use Baseband Protection (Voice-DS1)
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Dimensions — MS-013

Inches Millimeters

Dimensions

NN N

pad Outline :’1-_%%5) A 0.360 | 0.364 9.14 9.25

c , , oy B 0.352 | 0.3566 | 8.94 9.04
- ("3-_‘:(: e 0.059 Dimension are in inches Cc 0.400 | 0.412 10.16 10.46

E ' ' N (1.50) (and millimeters). D 0.043 0.045 1.09 1.13

| | B —— E 0.047 | 0.055 1.19 1.40

e | e s , F 0293 | 0297 | 744 | 754
A—r] . [_H N G 0.289 | 0.293 | 734 | 744
] ‘ < ‘}95" H 0.089 | 0.093 2.26 2.36

Mold Split v/‘ T o

Line D_H'Z]_l_m_ﬂ JL] L ‘( M J 0.041 0.049 1.04 1.24
sser ey [l el oy MNLength —|r{DotalA K 0020 | — | 051 | —
B > BSC* 0.133 | 0.143 | 3.38 3.63

* BSC = Basic Spacing between Centers

Packing Options

Package Type Description Quantity Added Suffix Industry Standard
U Modified MS-013 6-pin Tape and Reel Pack 1500 RP EIA-481-D
Modified MS-013 6-pin Tube Pack 500 (50 per tube) TP N/A

Tape and Reel Specification — MS-013

157
—

! L (4.0

0000000000000 0000O0OOO0O000OO00OO0O0000OOO000O0O00000000

T 630 IR
(6.0) T (12.0)

.512 (13.0) Arbor
Hole Dia.
Dimensions are in inches

(and millimeters)

(17.8) [ Direction of Feed >

Tube Pack Specification — MS-013

Message Location

.020 +.005 wALL TYP.
04 = (051£0.13) 20.000 = .030
( .‘ ) (508.00 = 0.76) -
ZEEL
) e D e N
165 f (2.79) T T "~ T T T
(4.19) Y
A = 4 e ]
e .150 .225
(3.81) (6.72) ) ) .
525 Dimensions are in inches
(13.34) (and millimeters)

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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SIDACtor® Protection Thyristors % Littelfuse

Baseband Protection (Voice-DS1)

Expertise Applied | Answers Delivered

SIDACtor® Balanced Series - MS-013 DI

Description

The SIDACtor® Balanced Series MS-013 are designed to
protect baseband equipment from overvoltage transients.
The patented “Y" configuration ensures balanced
overvoltage protection that prevents a longitudinal to
differential conversion.

The series provides a single port surface mount solution
that enables voice through DS-1 equipment to comply with
various global requlatory standards.

Features and Benefits

* Balanced overvoltage * Replaces three discrete
Agency Approvals protection components
¢ | ow voltage overshoot e Meets UL/IEC 60950-1

creepage and clearance

e RoHS Compliant and
Lead-Free

Agency File Number ¢ Low on-state voltage

b\ E133083 e Does not degrade surge
capability after multiple
surge events within limit. e 2nd level interconnect is
Pb-free per IPC/JEDEC
J-STD-609A.01

Pinout Designation

e Fails short circuit when
1l @ 6 sur_ged in excess of
ratings

Applicable Global Standards

w
IN

e TIA-968-A e GR 1089 Intra-building
Schematic Symbol e TIA-968-B e |[EC 61000-4-5 2nd
o ITUK.20/21/45 Enhanced ~ edition
1 6 Level o YD/T 1082
2 -5 e |TU K.20/21/45 Basic e YD/T 993
3_ _4 LeVel ° YD/T 950
e GR 1089 Interbuilding

Electrical Characteristics

VDR vs VDRM Vs V. | | |
oot @l @100V/ps | @I, =5HA | @100V/us T s T H
a

Pins 1 & 6-3, 1 & 6-4

P1553UALxx | P1553UA 130 180 130 180 8 800 2.2 150
P1803UALxx | P1803UA 150 210 150 210 8 800 2.2 150
P2103UALxx | P2103UA 170 250 170 250 8 800 2.2 150
P2353UALxx | P2353UA 200 270 200 270 8 800 2.2 150 Capasceifance
P2703UALxx | P2703UA 230 300 230 300 8 800 2.2 150 Values table
P3203UALxx | P3203UA 270 350 270 350 8 800 2.2 150
P3403UALxx | P3403UA 300 400 300 400 8 800 2.2 150
P5103UALxx | P5103UA 420 600 420 600 8 800 2.2 150
Notes: Table continues on next page.

- Absolute maximum ratings measured at T,= +25°C (unless otherwise noted).
- Components are bi-directional.
- XX = Part Number Suffix: “TP* (Tube Pack) or ‘RP” (Reel Pack).

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Expertise Applied | Answers Delivered

Electrical Characteristics (continued)

VS VDRM
( @100V/us @I =5H
Part '
Number | Mariing vmin | vmex Capacitance

P1553UBLxx | P1553UB 130 180 130 180 8 800 2.2 150

P1803UBLxx | P1803UB 150 210 150 210 8 800 2.2 150

P2103UBLxx | P2103UB 170 250 170 250 8 800 2.2 150

P2353UBLxx | P2353UB 200 270 200 270 8 800 2.2 150

P2703UBLxx | P2703UB 230 300 230 300 8 800 2.2 150

P3203UBLxx | P3203UB 270 350 270 350 8 800 2.2 150

P3403UBLxx | P3403UB 300 400 300 400 8 800 2.2 150 See
P5103UBLxx | P5103UB 420 600 420 600 8 800 2.2 150 | Capacitance
P1553UCLxx | P1553UC 130 180 130 180 8 800 2.2 150 | Values table
P1803UCLxx | P1803UC 150 210 150 210 8 800 2.2 150

P2103UCLxx | P2103UC 170 250 170 250 8 800 2.2 150

P2353UCLxx | P2353UC 200 270 200 270 8 800 2.2 150

P2703UCLxx | P2703UC 230 300 230 300 8 800 2.2 150

P3203UCLxx | P3203UC 270 350 270 350 8 800 2.2 150

P3403UCLxx | P3403UC 300 400 300 400 8 800 2.2 150

P5103UCLxx | P5103UC 420 600 420 600 8 800 2.2 150

Capacitance Values Additional Information
Pin 3-4 Pins 1 & 6-3, 1 & 6-4
Part Number Tip-Ring Tip-Ground, Ring-Ground m

P1553UAL XX 20 95 10 60 Datasheet Resources Samples
P1803UALXxx 20 85 10 55
P2103UALxx 15 85 10 55
P2353UALXxx 15 75 10 50
P2703UALxx 15 75 10 50
P3203UALxx 15 70 10 45
P3403UALxx 15 65 10 45
P5103UALxx 10 60 10 40
P1553UBLxx 25 95 15 60
P1803UBLxx 25 85 15 55
P2103UBLxx 20 85 15 59
P2353UBLxx 20 75 15 50
P2703UBLxx 20 75 10 50
P3203UBLxx 20 70 10 45
P3403UBLxx 15 65 10 45
P5103UBLxx 15 60 10 40
P1553UCLxx 30 95 20 60
P1803UCLxx 30 85 15 55
P2103UCLxx 30 85 15 55
P2353UCLxx 25 75 15 50
P2703UCLxx 25 75 15 50
P3203UCLxx 25 70 15 45
P3403UCLxx 20 65 15 45
P5103UCLxx 20 60 10 40

Note: Off-state capacitance (C,) is measured at 1 MHz with a 2V bias.

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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SIDACtor® Protection Thyristors
Baseband Protection (Voice-DS1)

Surge Ratings

w4 Littelfuse

Expertise Applied | Answers Delivered

| :
210" 1 10/160" | 10/560' | 5/320" | 10/360" | 10/1000" | 5/310" | 5o/60'H, | dVdt
5/7002 | 2/102 02 | 101602 | 10/5602 | 9/720% | 10/3602 | 10/10002 | 10/7002

B 25 250 250 150 100 100 125 80 100 25 500
C 50 500 400 200 150 200 175 100 200 50 500
Notes: - Peak pulse current rating (I,,.) is repetitive and guaranteed for the life of the product that remains

1 Current waveform in ps
2 Voltage waveform in ps

in thermal equilibrium.
- |, ratings applicable over temperature range of -40 to +85°C
- The component must initially be in thermal equilibrium with -40°C <T < +150°C

Thermal Considerations

Package Symbol Parameter Value Unit
Modified MS-013 T, Operating Junction Temperature Range -40 to +150 “C
T Storage Temperature Range -65 to +150 °C

Res | Thermal Resistance: Junction to Ambient 60 °C/W

t x t, Pulse Waveform

+l
A . T T T
e ‘ t; = rise time to peak value
g tq = decay time to half value
" o0 ok
Is — < ! ‘
g — - ' 2 Waveform = t, x tq
i 3 I
IoRM —> : 2
WV < — ! H @
v ' Fr v Z 50 Half Value ————
Vot VbRM [ K]
&
Vs
| .
& I —
0
t tq
v 0 t — Time (pus)
-1
Normalized DC Holding Current vs. Case Temperature
14 2.0
§ 12 5 1.8
o 10 % 16
2 s =N
o i LY
6 =
@) Lt
w4 25 °C = 12 25°C
z . ~U
o 2 ) 1.0 H
= \ :
& O : 2 0.8 : ™~
o 4 © H [~
= [
£ 5 0.6 -
8 0.4
40 20 0 20 40 60 80 100 120 140 160 @0 200020 40 60 80 100 120 140 160
_D
JunctionTemperature (T ) - °C CaseTemperature (T¢) - °C
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SIDACtor® Protection Thyristors
Baseband Protection (Voice-DS1)

w4 Littelfuse
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Soldering Parameters

Physical Specifications

Reflow Condition (P;t;—ngeiZ.af)sembly Figure 1 o
-Temperature Min (T_ . ) +150°C T il _

Pre Heat |-Temperature Max (T, ) +200°C
-Time (Min to Max) (t,) 60-180 secs. ﬂ T

sz;aaglgj ramp up rate (Liquidus Temp (T, ) 3°C/sec. Max. % Tomo i t d

Tsiman 10T, - Ramp-up Rate 3°C/sec. Max. g Ramp-down

- -Temperature (T,) (Liquidus) +217°C E‘ Tsmim

Bflow e peraturs (t) 60-150 secs. [ 15

PeakTemp (T,) +260(+0/-5)°C

Time within 5°C of actual PeakTemp (t ) 30 secs. Max. ® time&°zg§ékt:°$§§)'a‘“’e—’ Time—>

Ramp-down Rate 6°C/sec. Max.

Time 25°C to PeakTemp (T,) 8 min. Max.

Do not exceed +260°C

Environmental Specifications

Lead Material

Copper Alloy

Terminal Finish

100% Matte-Tin Plated

Body Material

UL Recognized epoxy meeting

flammability classification V-0

Part Marking

==

| Part Marking Code

XXXXXXX —] (Refer to Electrical Characteristics Table)
?IIF | ~ Date Code
O XXXXX 7]

5 B B

Part Numbering

TYPE —T

P: SIDACtor
MEDIAN VOLTAGE —

CONSTRUCTION
VARIABLE

PACKAGE TYPE

P xxx3 U x L xx

TPACKING OPTIONS
RP: Reel Pack

TP:Tube Pack
RoHS COMPLIANT

L1, RATING

80% Rated V,, (V. Peak) +125°C or +150°C,

DRM (

HighTempVoltage | 5, 1008 frs. MILSTD-750 (Method 1040)
Blocking
JEDEC, JESD22-A-101
-65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104
Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Humidity JEDEC, JESD22-A-101
HighTemp Storage +150°C 1008 hrs. MIL-STD-750 (Method 1031)

JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MIL-STD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1

Packing Options

. Industry
Description Standard
Modified MS-013
6-pin Tape and 1500 RP | EIA-481-D
Reel Pack
Modified MS-013 500
6-pin Tube Pack |(50 per tube) ™ N/A

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
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Dimensions — MS-013

Inches Millimeters

Dimensions

N NN

_ 0.085 A 0.360 | 0.364 | 9.14 | 9.25
Pad Outline (1.65)
c , . (4:.14:3) B 0.352 | 0.356 8.94 9.04
O 0 o050 I Dimension are in inches C 0.400 | 0.412 | 10.16 | 10.46
e i (and milimeters). D 0.043 | 0.045 | 1.09 | 113
EEENENEN
= | | N\ E 0.047 | 0.055 | 119 | 140
rre | [T Abk—e I~ S F 0.293 | 0297 | 744 | 754
A—o .. [_H . o G 0.289 | 0.293 | 734 | 744
N — ? A ) H 0.089 | 0.093 | 226 | 2.36
Line n_'_:\.|_:\_ﬂ 'Ag) ! T L] J 0.041 | 0.049 | 104 | 124
o en _| | Detail A
Bscr || \./ T “ r poryp "Mengih ke 00t K 0.020 0.51
B S |—

BSC* 0.133 | 0.143 | 3.38 3.63

* BSC = Basic Spacing between Centers
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! *}‘ ‘F (4.0)

0000000000000 O0O000O0O0000OO0O0000O0000O0O0000000OOO00O0!

naan gl

T 630 S22
(160 T (120

12.99

.512 (13.0) Arbor

Hole Dia.
Dimensions are in inches
(and millimeters)

tStenes e nssDnoB D aNnTEE)

(78 [ Direction of Feed >
Tube Pack Specification — MS-013

Message Location

020 + .0053) WALL TYP.

045 (0.51£0.1 20.000 =+ .030
¢ ,;4) (508.00 + 0.76)
/7 .005 A

f 6 Lo =
(41?3)1_ Interior of the Tube ('2‘79)
4+ .

A

.150 225
I~ @3.81) (6.72)

I Illl

MN—T

525 Dimensions are in inches
(13.34) (and millimeters)

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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SIDACtor® Balanced Series - Modified T0-220

Agency Approvals

Agency File Number

E133083

Pinout Designation

PN!MHMPNS
PIN 2

Schematic Symbol

1 3
(T) (R)

2
(G)

Electrical Characteristics

SIDACtor® Protection Thyristors
Baseband Protection (Voice-DS1)

Fois) S 9 @)

Description

The SIDACtor® Balanced Series are designed to protect
baseband equipment from damaging overvoltage
transients. The patented “Y" configuration also ensures
balanced overvoltage protection that prevents a longitudinal
to differential conversion.

The series provides a single port through-hole solution that
enables voice through DS-1 equipment to comply with
various global requlatory standards.

Features and Benefits
Low voltage overshoot ¢ Single port protection

e Custom lead forms
available

RoHS Compliant and
Lead-Free

Low on-state voltage

Does not degrade surge
capability after multiple
surge events within limit.

Fails short circuit when
surged in excess of
ratings

Pb-free E3 means 2nd
level interconnect is
Pb-free and the terminal

finish material is tin(Sn)
(IPC/JEDEC J-STD-
609A.01)

Low capacitance

Balanced overvoltage
protection

Applicable Global Standards

. TIA-968-A e GR 1089 Intra-building
* TIA-968-B « IEC 61000-4-5 2nd
e ITUK.20/21/45 Enhanced ~ &dition
Level* e YD/T 1082
o ITU K.20/21/45 Basic e YD/T 993
Level e YD/T 950

GR 1089 Inter-building*

*A/B-rated parts require series resistance

PN P 7 Y

A| @100V/us | @I, =5uA| @100V/us & S v 2.2 Amps

Part Number Marking NN ’ Capacitance
Pins 1-2, 3-2 Pins 1-3 i mex

P1553AALXxX P1553AA 130 180 130 180 150 | 800 | 2.2 8

P1803AALXX P1803AA 150 210 150 210 150 | 800 | 2.2 8

P2103AALxx P2103AA 170 250 170 250 150 | 800 | 2.2 8

P2353AALXX P2353AA 200 270 200 270 150 | 800 | 2.2 8

P2703AALxx P2703AA 230 300 230 300 150 | 800 | 2.2 8 See

P3203AALXX P3203AA 270 350 270 350 150 | 800 | 2.2 8 Capacitance

P3403AALXx P3403AA 300 400 300 400 150 | 800 | 2.2 8 Values table

P5103AALXX P5103AA 420 600 420 600 150 | 800 | 2.2 8

P1553ABLxx P1553AB 130 180 130 180 150 | 800 | 2.2 8

P1803ABLxx P1803AB 150 210 150 210 150 | 800 | 2.2 8

P2103ABLxx P2103AB 170 250 170 250 150 | 800 | 2.2 8

able continues on next page.
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V.@
@100 @100 .-.

Part Number Marking V —— Capacitance

Pins 1-2, 3-2 Pins 1-3

P2353ABLxx P2353AB 200 270 200 270 150 | 800 | 2.2 8

P2703ABLxx P2703AB 230 300 230 300 150 | 800 | 2.2 8

P3203ABLxx P3203AB 270 350 270 350 150 | 800 | 2.2 8

P3403ABLxx P3403AB 300 400 300 400 150 | 800 | 2.2 8

P5103ABLxx P5103AB 420 600 420 600 150 | 800 | 2.2 8

P1553ACLxx P1553AC 130 180 130 180 150 | 800 | 2.2 8 See
P1803ACLxx P1803AC 150 210 150 210 150 | 800 | 2.2 8 Capacitance
P2103ACLxx P2103AC 170 250 170 250 150 | 800 | 2.2 8 Values table
P2353ACLxx P2353AC 200 270 200 270 150 | 800 | 2.2 8

P2703ACLxx P2703AC 230 300 230 300 150 | 800 | 2.2 8

P3203ACLxx P3203AC 270 350 270 350 150 | 800 | 2.2 8

P3403ACLxx P3403AC 300 400 300 400 150 | 800 | 2.2 8

P5103ACLxx P5103AC 420 600 420 600 150 | 800 | 2.2 8

Notes:

- Absolute maximum ratings measured atT,= 25°C.

- Components are bi-directional.

- XX Part Number Suffix: ‘RP’ (Reel Pack), Blank (Bulk Pack), or ‘60’ (Type 60 lead form, Bulk Pack)

Capacitance Values

Part Number Pin 1-2/3-2 I_’in 1_—3 Pin 1-2/3-2
Tip-Ground, Ring-Ground Tip-Ring

P1553AALxXx 10 45 10 30 P2703ABLxx 20 75 10 50
P1803AALxx 20 40 10 30 P3203ABLxx 20 70 10 45
P2103AALxx 15 & 10 25 P3403ABLxx 15 65 10 45
P2353AALXx 15 35 10 25 P5103ABLxx 15 60 10 40
P2703AALxx 15 35 10 25 P1553ACLxx 30 95 20 60
P3203AALXx 15 30 10 20 P1803ACLxx 30 85 15 55
P3403AALXxx 15 30 10 20 P2103ACLxx 30 85 15 55
P5103AALxx 10 60 10 40 P2353ACLxx 25 75 15 50
P1553ABLxx 25 95 15 60 P2703ACLxx 25 75 15 50
P1803ABLxx 25 85 15 55 P3203ACLxx 25 70 15 45
P2103ABLxx 20 85 10 55 P3403ACLxx 20 65 15 45
P2353ABLxx 20 75 15 50 P5103ACLxx 20 60 10 40

Note: Off-state capacitance (C,) is measured at 1 MHz with a 2V bias.

Surge Ratings

N — | di/dt
0.2/310" | 2/10" 8/20" | 10160' | 10/560" | 5/320' | 10/360' | 10/1000" | 5310" | 5080 Hz | A
057002 | 2/102 | 12/502 | 10/1602 | 10/5602 | 9/720% | 10/3602 | 10/10002 | 10/7002

A 20 150 150 90 50 75 75 45 75 20 500
B 25 250 250 150 100 100 125 80 100 25 500
C€ 50 500 400 200 150 200 175 100 200 50 500

Notes: - Peak pulse current rating (l,,.) is repetitive and guaranteed for the life of the product.

1 Current waveform in us - |, ratings applicable over temperature range of -40°C to +85°C

2 Voltage waveform in ps - The component must initially be in thermal equilibrium with -40°C < T, < +150°C

© 2017 Littelfuse, Inc.
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Thermal Considerations

Package Symbol Parameter Value Unit
Modified r T Operating Junction Temperature Range -40 to +150 ®C
TO-220 J

T Storage Temperature Range -65 to +150 °C
PNTE 2 e Rl Thermal Resistance: Junction to Ambient 50 °C/W

V-l Characteristics t x t, Pulse Waveform

T T T T
e ‘ t, = rise time to peak value
32 100 . Peak ta = decay time to half value
| o Value ‘
z |
g Waveform = t, x tq
; [
(0]
@
-V g2 90 < Half Value
X
©
(0]
o
|
3 T
<, U
tr ty
04 Y t —Time (us)
-l
Normalized V; Change vs. Junction Temperature Normalized DC Holding Current vs. Case Temperature
2.0
14
® 12 3) 18
o 10 o 16
2 8 =i ETEAN
2 o M
S 6 £ 25°C
_ 25 °C T 12
4 3
<, 5 10 :
b= v o '
S 0 : 2 o8 ™~
© 4 & I~
& 5 0.6 '
-6 : E —
8 : 0.4 -
40 20 0 20 40 60 80 100 120 140 160 40 20020 40 60 80 100 120 140 160
JunctionTemperature (T,) — °C CaseTemperature (T.) - °C
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Soldering Parame

- Pb-Free assembly
Reflow Condition (see Fig. 1) Figure 1 e
-Temperature Min (T, ) +150°C T i
Pre Heat |-Temperature Max (T_ ) +200°C Crugl_uf:ﬁ:ne
-Time (Min to Max) (t,) 60-180 secs. ﬂ T
o L
Average ramp up rate (LiquidusTemp (T) R o ) —t. d
to peak) 3°C/sec. Max. §T5(max)
TS(max) toT, - Ramp-up Rate 3°C/sec. Max. g Ramp-down
-Temperature (T,) (Liquidus) +217°C E‘ Tes [Preheat]
Reflow s S(min)
~Temperature (t,) 60-150 secs. L .
PeakTemp (T,) +260(+0/-5)°C
25
Time within 5°C of actual Peak Temp (t ) 30 secs. Max. time to peak t ture———— i .
,, e e e Time=>
Ramp-down Rate 6°C/sec. Max.
Time 25°C to Peak Temp (T) 8 min. Max.
Do not exceed +260°C

Physical Specifications Environmental Specifications

Part Numbering

Pxxx3 A x L xx

. ) 80% Rated V,, (V. Peak) +125°C or +150°C,
Lead Material Copper Alloy :I'g:kﬁmp Voltage | 504 o 1008 hrs. MIL-STD-750 (Method 1040)
9 JEDEC, JESD22-A-101
Terminal Finish 100% Matte-Tin Plated -65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
. UL Recognized epoxy meeting JESD22-A104
Body Material e o
flammability classification V-0 Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Humidity JEDEC, JESD22-A-101
High Temp Storage +150°C 1008 hrs. MILSTD-750 (Method 1031)

JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MIL-STD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1

Part Marking

XXOOOXXXxX+— Part Marking Code

TYPE PACKING STYLE (Refer to Electrical Characteristics Table)
P = SIDACtor Blank: Bulk
RP: Reel Pack fanXXXX‘/ Date Code
MEDIAN VOLTAGE 60: Type 60 Lead Form
CONSTRUCTION (for Type 60 orders, contact factory)
VARIABLE RoHS COMPLIANT
PACKAGE TYPE I, RATING

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Dimensions - Modified TO-220 Tape and Reel Specification — Modified TO-220

Inches Millimeters

| Min | Max |
0.400 | 0.410 | 10.16 | 10.42 1.626

0.750 + 0.010
(19.05 + 0.25)

(Y

0.110 | 0.130 | 2.80 | 3.30
0.540 | 0.575 | 13.71 | 14.61
0.025 | 0.035 | 0.63 | 0.89 14.173 (360.0)
0.195 | 0.205 | 4.95 | 5.21
0.095 | 0.105 | 2.41 | 2.67
0.060 | 0.075 | 1.52 | 1.90

Point

 m—

0.360 | 0.375 | 9.14 | 9.53 l

PIN3
PIN2
PIN1

F [ Temperature
5 Measurement

Dimensions are in inches
(and millimeters).

Direction of Feed

4+ |e—L

Lol ||e—K

S = 0.070 | 0.085 | 1.78 | 2.16 (15.8653)
Th . g . . .
meet mechanical standarch a5 et fotn in 0018 | 0.024 | 046 | 0.61
JEDEC publication number 95. 0.178 0.188 452 4.78 f

¥
1
=
v OolZ2I8BrRl«cT|OmMO|>

0.290 | 0.310 | 737 | 787

Packing Options

Package . Packaging .
Toe Description B Added Suffix Industry Standard

Modified TO-220

Tape and Reel Pack 700 RP ElA-465-8
Modified TO-220 N/A

A Bulk Pack 500 (no suffix required) EIA-468-B

Modified TO-220 60

Type 60 Lead Form 500 (special order item, contact N/A

Bulk Pack factory for details)

Additional Information

Datasheet Resources Samples

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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SIDACtor®Balanced Multiport Series - MS-013 N@

Description

SIDACtor® Balanced Multiport Series MS-013 are designed
to protect baseband equipment from overvoltage
transients. The patented “Y" configuration ensures
balanced overvoltage protection that prevents longitudinal
to differential conversions.

The series provides overvoltage protection that prevents
longitudinal to differential conversions.
Features and Benefits

e Low voltage overshoot e Meets UL/IEC 60950-1
e Low on-state voltage creepage and clearance

¢ Does not degrade surge * Two-port protection

capability after multiple e Pb-free E3 means 2nd
Agency Approvals surge events within limit. level interconnect is

e Fails short circuit when Pb-free and the terminal

Agency File Number surged in excess of I;Bgzgwgé%ljlégrgn(sm
b\ ) E133083 . rLat'ngs _ 609A.01)
ow capam.tanf:e ® RoHS compliant and
* Replaces six discrete lead-free

Pinout Designation devices

e Balanced overvoltage
1@ 6 protection

2 5

Applicable Global Standards

3

e TIA-968-A e GR 1089 Intra-building

Schematic Diagram e TIA-968-B e |[EC 61000-4-5 2nd
edition

4
e |TU K.20/21/45 Enhanced
1 6 Level* e YD/T 1082

e |TU K.20/21/45 Basic e YD/T 993
21 S Level e YD/T 950
3 4 e GR 1089 Interbuilding*

*A/B-rated parts require series resistance

Electrical Characteristics
VDRM VS VDRM VS V | | |
@l ., =BuA| @100V/us| @I . =buA| @100V/us @l A A S r
mA mA A

Part Number | Marking Capacitance
Pins 1-2, 3-2, 4-5, 6-5 Pins 1-3, 4-6 Pins 1-2, 3-2, 4-5, 6-5
A2106UAGLxx | A2106UAG 170 250 50 80 8 120 | 800 | 2.2
ABO30UABLxx | ABO30UAG 400 550 270 340 8 150 | 800 | 2.2
A2106UBGLxx | A2106UBG 170 250 50 80 8 120 | 800 | 2.2
AB030UBGBLxx | Ab030UB6G 400 550 270 340 8 150 | 800 | 2.2
A2106UC6Lxx | A2106UC6 170 250 50 80 8 120 | 800 | 2.2
A3614UC6Lxx | A3614UC6 333 427 116 154 8 150 | 800 | 2.2
AB030UC6Lxx | AB030UC6 400 550 270 340 8 150 | 800 | 2.2 CapaS:i;nce
P1556UALXx P1556UA 130 180 130 180 8 150 | 800 | 2.2 Vellues Tl
P1806UALXxx P1806UA 150 210 150 210 8 150 | 800 | 2.2
P2106UALxx P2106UA 170 250 170 250 8 150 | 800 | 2.2
P2356UALxx P2356UA 200 270 200 270 8 150 | 800 | 2.2
P2706UALxx P2706UA 230 300 230 300 8 150 | 800 | 2.2
P3206UALxx P3206UA 270 350 270 350 8 150 | 800 | 2.2
P3406UALxx P3406UA 300 400 300 400 8 150 | 800 | 2.2

Table continues on next page.
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Electrical Characteristics (continued)
@100V/ps @I _5pA @100V/ps @I, 22A ... Capacitance

Part Number | - Marling [ vmax |

Pins 1-2, 3-2, 4-5, 6-5 Pins 1-3, 4-6 P|ns12,32,4—5,65

P5106UALxXx P5106UA 420 600 420 600 8 150 | 800 | 2.2

P1556UBLxx P1556UB 130 180 130 180 8 150 | 800 | 2.2

P1806UBLxx P1806UB 150 210 150 210 8 150 | 800 | 2.2

P2106UBLxx P2106UB 170 250 170 250 8 150 | 800 | 2.2

P2356UBLxx P2356UB 200 270 200 270 8 150 | 800 | 2.2

P2706UBLxx P2706UB 230 300 230 300 8 150 | 800 | 2.2

P3206UBLxx P3206UB 270 350 270 350 8 150 | 800 | 2.2

P3406UBLxx | P3406UB 300 400 300 400 8 150 | 800 | 2.2 See
P5106UBLxx P5106UB 420 600 420 600 8 150 | 800 | 2.2 Capacitance
P1556UCLxx P1556UC 130 180 130 180 8 150 | 800 | 2.2 Values Table
P1806UCLxx P1806UC 150 210 150 210 8 150 | 800 | 2.2

P2106UCLxx P2106UC 170 250 170 250 8 150 | 800 | 2.2

P2356UCLxx P2356UC 200 270 200 270 8 150 | 800 | 2.2

P2706UCLxx P2706UC 230 300 230 300 8 150 | 800 | 2.2

P3206UCLxx P3206UC 270 350 270 350 8 150 | 800 | 2.2

P3406UCLxx P3406UC 300 400 300 400 8 150 | 800 | 2.2

P5106UCLxx P5106UC 420 600 420 600 8 150 | 800 | 2.2

Notes:

- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).
- Components are bi-directional (some are asymmetrical).

- XX = Part Number Suffix: “TP" (Tube Pack) or ‘RP’ (Reel Pack).

Surge Ratings

| :
0.2/310" | 210" 8/20" | 10/160' | 10/560' | 5/320" | 10/360' | 10/1000' | 5/310" | 5o/soHz | 9Vdt
057002 | 2/10° 12/502 | 10/1602 | 10/5602 | 9/7202 | 10/3602 | 10/10002 | 10/7002

A 20 150 150 90 50 75 75 45 75 20 500
B 25 250 250 150 100 100 125 80 100 25 500
€ 50 500 400 200 150 200 175 100 200 30 500
Notes: - Peak pulse current rating (I,,.) is repetitive and guaranteed for the life of the product that remains in thermal equilibrium.
1 Current waveform in ps - |, ratings applicable over temperature range of -40 to +85°C

2 Voltage waveform in ps -The component must initially be in thermal equilibrium with -40°C <T, < +150°C

Thermal Considerations

Package Symbol Parameter Value Unit
Modified MS-013 T, Operating Junction Temperature Range -40 to +150 °C
T Storage Temperature Range -65 to +150 °C

Rgs Thermal Resistance: Junction to Ambient 60 °C/W

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Capacitance Values Soldering Parameters

pF pF Refl diti Pb—Fre_e assembly
bart Numb Pin 1-2/3-2 (4-5 / 6-5) Pin 1-3 (4-6) eflow Condition (see Fig. 1)
art Number Tip-Ground, Ring-Ground Tip-Ring -Temperature Min (T_ . ) +150°C
Pre Heat |-Temperature Max (T ) +200°C
A2106UABLxx 20 60 10 30 -Time (Min to Max) (t,) 60-180 secs.
A5030UAGBL 15 35 10 45 A te (LiquidusTe T,
XX verage ramp up rate (LiquidusTemp (T,) 3°C/sec. Max.
A2106UBBLxx 20 60 10 30 to peak)
AB5030UB6Lxx 15 35 10 45 Tgmax 0T, - Ramp-up Rate 3°C/sec. Max.
A2106UCBLxx 20 70 10 45 -Temperature (T,) (Liquidus) +217°C
A3614UCBLxx 25 40 25 35 | e e o 50-150 So0s.
A5030UCBLxx 25 40 20 85) S
P1556UA Lx 20 45 0 20 Peak Temp (T,) +260(+0/-5)°C
P1806UALXX 20 40 10 30 Time within 5°C of actual PeakTemp (t ) 30 secs. Max.
P2108UALxx 15 35 10 25 Ramp-down Rate 6°C/sec. Max.
P2356UALxx 15 85) 10 25 Ti 25°C to Peak T 1) -
P2706UALxx 15 35 10 25 ime o Peaxtemp (T, 8 min. Max.
P3206UALxx 15 30 10 20 Do not exceed +260°C
P3406UALxx 15 30 10 20
P5106 UALXx 10 20 5 15
Figure 1
P1556UBLxx 20 45 10 30 N A
P1806UBLxx 20 40 10 30 Te — —
Critical Zone
P2106UBLxx 15 35 10 25 M
P2356UBLxx 15 85) 10 25 T
P2706UBLxx 15 35 10 25 T, ! R
P3206UBLxx 15 30 10 20 2
P3406UBLxx 15 30 10 20 E}_ Ramp-down
P5106UBLXx 10 20 5 15 € Tsimin
P1556UCLxx 30 55 20 35 2 Tt
P1806UCLxx 30 50 15 85
P2106UCLxx 30 45 15 30 25 .
P2356UCLxx 25 40 15 30 e e mparature———  Time=—>
P2706UCLxx 25 40 15 30
P3206UCLxx 20 85 15 25
P3406UCLxx 20 35 15 25 Environmental Specifications
P5106UCLxx 20 30 10 20 P
Note: Off-state capacitance (C,) is measured at 1 MHz with a 2V bias. 80% Rated V (V. Peak) +125°C or +150°C
= DRM AC ’
: —— :I'ghkTe'“”W“age 504 or 1008 hrs. MIL-STD-750 (Method 1040)
Physical Specifications ocking JEDEC, JESD22-A-101
-65°C to +150°C, 15 min. dwell, 10 up to 100
- Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
Lead Material Copper Alloy JESD72-A100
) . o ) Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Terminal Finish 100% Matte-Tin Plated Humidity JEDEC, JESD22-A-101
. 150°C 1008 hrs. MIL-STD-750 (Method 1031
UL Recognized epoxy meeting High Temp Storage +150°C 1008 hrs STD-780 {Method 1031)

Body Material

flammability classification V-0

© 2017 Littelfuse, Inc.
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JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MIL-STD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1
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V-I Characteristics t x t, Pulse Waveform

+l
T T T T
o t; = rise time to peak value
3 - Peak tq = decay time to half value
It — , 100 AN Value ‘
s —» = : ‘
S g : Waveform = t, x tq
In S :
o :
IpRM—> 3
v & 50 < Half Value
~ :
« :
o :
o :
| :
& I \\\
= o L
t, ty
v 0 t — Time (us)
-1
Normalized DC Holding Current vs. Case Temperature
2.0
14 ~ 18
R 12 g 6
I .
10 N
5 =l N\
% 8 |_u 14 AN
G 6 ~ 12 25°C
A =N
> Y= 1.0
G 2 o . :
= v i) N
GCJ 0 E 0.8 H T~
S 4 T 06 :
o : -
-6 H
: 0.4 :
8 40 -20 0 20 40 60 80 100 120 140 160
-40 -20 0 20 40 60 80 100 120 140 160 C T T oc
JunctionTemperature (T ;) - °C aseTemperature (T;) -

Part Numbering Part Marking

Pxxx6Ux L xx SHES NS
WPE_-,_i|7 —|: PACKING OPTIONS | Part Marking Code

P: SIDACtor RP: Reel Pack XXXXXXX —] (Refer to Electrical Characteristics Table)
TP: Tube Pack T
MEDIAN VOLTAGE ROHS COMPLIANT O r | ~ Date Code
o -1
CONSTRUCTION XXXXX
VARIABLE Iop RATING r%‘j r%ﬁ r%ﬁ
PACKAGETYPE

_A[ oo Ux 6L )‘(E Additional Information

TYPE PACKING OPTIONS
A: Asymmetrical RP: Reel Pack
SIDACtor TP: Tube Pack m jﬁl
MEDIAN VOLTAGE RoHS COMPLIANT —
PACKAGE TYPE CONSTRUCTION VARIABLE Datasheet Resources Samples
Iep RATING
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Specifications are subject to change without notice.
Revised: 02/23/17


http://www.littelfuse.com/~/media/electronics/datasheets/sidactors/littelfuse_sidactor_balanced_multiport_ms_013_datasheet.pdf.pdf
http://www.littelfuse.com/products/sidactor-protection-thyristors/baseband-voice-ds1-protection/axxxxu_6.aspx#ElectricalCharacteristics
http://www.littelfuse.com/products/sidactor-protection-thyristors/baseband-voice-ds1-protection/axxxxu_6.aspx#TechnicalResources

SIDACtor® Protection Thyristors i 3
Baseband Protection (Voice-DS1) % Littelfuse

Expertise Applied | Answers Delivered

Dimensions — MS-013

_ Dimensions

Inches Millimeters

NN N_

pad Outline o068 A 0.360 | 0.364 | 9.14 9.25
c (11».14:80) B 0.352 | 0.356 8.94 9.04
_’: &1_::) :<_ 0.059 . Dimension are in inches c 0.400 0.412 10.16 10.46
LI [ 3 (and millimeters).
E ESNENEN (1.50) D 0.043 | 0.045 1.09 1.13
. | | “— E 0.047 | 0.055 1.19 1.40
e | | -~ [~— D oryp — [~ ) F 0.293 | 0.297 744 7.54
A— G — |:H Burr Side 7 G 0.289 | 0.293 734 744
. ? 1 o H 0.089 | 0.093 | 2.26 | 2.36
Mold Split | V/— T p—

Line % A.:U/) L Y \'\ ) J 0.041 0.049 1.04 1.24

e AT B T prve et Koo K 0.020 0.51

B ~[|l—

BSC* 0.133 | 0.143 | 3.38 3.63

* BSC = Basic Spacing between Centers

Packing Options

Package Type Description Quantity Added Suffix | Industry Standard
U Modified MS-013 6-pin Tape and Reel Pack 1500 RP EIA-481-D
Modified MS-013 6-pin Tube Pack 500 (50 per tube) TP N/A

Tape and Reel Specification — MS-013

i 157
! i (4.0)
000000000000000000000000000000000000000000000000

T 630 LA
(16.0) 7 (12.0)

12.99

(330)

.512 (13.0) Arbor
Hole Dia.
Dimensions are in inches

(and millimeters)

T 0700 TSTesssnsnsanus R s e SRNDE

(178) [ Direction of Feed >
Tube Pack Specification — MS-013

Message Location

.020 +.005 WALL TYP.
1012 ™ (0.51+0.13) 20.000 = .030
(1.14) 108 (508.00 = 0.76) ’1
i 2.74) 7/[.008 A 3
! = S (R W ———
.165 f (2.79)
(4.19) L]
A
150 .225
™ (3.81) (5.72)
525 Dimensions are in inches
(13.34) (and millimeters)

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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T10A Series - DO-15

Agency Approvals

Agency File Number

-\ E128662 (68V-270V)

Pinout Designation

Not Applicable

Schematic Symbol

%7‘

Electrical Characteristics

SIDACtor® Protection Thyristors
Baseband Protection (Voice-DS1)

s S 9 @

Description

T10A Series are SIDACtor® thyristors designed to protect
baseband equipment such as modems, line cards, CPE and
DSL from damaging overvoltage transients.

The series provides a cost effective through-hole solution
that enables equipment to comply with global regulatory
standards.

Features and Benefits

surged in excess of
ratings

e | ow voltage overshoot

e |[ow on-state voltage

¢ Does not degrade * Low capacitance

surge capability after ¢ Pb-free E3 means 2nd
multiple surge events level interconnect is Pb-
within limit. free and the terminal
. finish material is tin(Sn)
* RoHS Compliant (IPC/JEDEC J-STD-

e Fails short circuit when 609A.01)

Applicable Global Standards

o TIA-968-A * GR 1089 Intra-building
. TIA-968-B « IEC 61000-4-5 2nd
e ITU K.20/21/45 edition
Enhanced Level* e YD/T 1082
o ITU K.20/21/45 Basic  YD/T 993
Level e YD/T 950

e GR 1089 Interbuilding*

*A-rated parts require series resistance

Vorm Vg I | | V; Capacitance
@ =BHA @100V/ps & e v 2.2 Amp @ 1MHz, 2V Bias

Part Number Marking
mA Min|mA Max| A Max
T10A060Bxx T10A060B 50 84 120 800 2.2 4 50
T10A060Exx T10A060E 50 84 180 800 2.2 4 50
T10A062xx T10A062 56 86 150 800 2.2 4 50
T10A068xx T10A068 61 94 150 800 2.2 4 50
T10A080Bxx T10A080B 70 125 120 800 2.2 4 43
T10A080Exx T10A080E 70 125 180 800 2.2 4 43
T10A100xx T10A100 90 140 150 800 2.2 4 43
T10A110Bxx T10A110B 100 142 120 800 2.2 4 38
T10A110EXx T10A110E 100 142 180 800 2.2 4 38
T10A120xx T10A120 108 168 150 800 2.2 4 38
T10A130xx T10A130 117 178 150 800 2.2 4 38
T10A140Bxx T10A140B 120 178 120 800 2.2 4 34
T10A140Exx T10A140E 120 178 180 800 2.2 4 34
T10A180xx T10A180 170 220 150 800 2.2 4 34
T10A180Bxx T10A180B 170 220 120 800 2.2 4 32
T10A180Exx T10A180E 170 220 180 800 2.2 4 32
T10A200xx T10A200 180 275 150 800 2.2 4 30
T10A220xx T10A220 200 275 150 800 2.2 4 30

Table continues on next page.
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Electrical Characteristics (continued)

Voam Vg | | I V. Capacitance
@l =BHA @100V/ps X e v @1,=2.2 Amp @ 1MHz, 2V Bias

V Min V Max mA Min|mA Max| A Max V Max pF Typ

Part Number

Marking

T10A220Bxx T10A220B 200 275 120 800 2.2 4 30

T10A220Exx T10A220E 200 275 180 800 2.2 4 30

T10A240xx T10A240 216 330 150 800 2.2 4 30

T10A270xx T10A270 245 370 150 800 2.2 4 30

T10A270Bxx T10A270B 245 370 120 800 2.2 4 30

T10A270Exx T10A270E 245 370 180 800 2.2 4 30
Notes:

* Absolute maximum ratings measured atT,= 25°C.

* Components are bi-directional (unless otherwise noted).
® XX Part Number Suffis: “RP" (Reel Pack) or Blank (Bulk Pack)

Surge Ratings

Series

A 100

3756

I _
8/20' 5 10/1000 50/60 Hz di/dt
1.2/507 10/700° 10/1000°

50 20 100

Notes:

1 Current waveform in ps
2 Voltage waveform in ps

Thermal Considerations

- Peak pulse current rating (I,,.) is repetitive and guaranteed of the product in thermal
equilibrium.

- |, ratings applicable over temperature range of -40°C to +85°C

-The component must initially be in thermal equilibrium with -40°C < T, < +1560°C

Package Symbol Parameter Value Unit
DO-15 T, Operating Junction Temperature Range -40 to +150 “C
T Storage Temperature Range -65 to +150 °C

IR Thermal Resistance: Junction to Ambient 120 °C/W

V-l Characteristics

t x t, Pulse Waveform

T T T T
& ‘ t; = rise time to peak value
b X 100 < Peak = decay time to half value
T L N Value |
ls —» c
e 2 : Waveform = t, x tq
In > T
o :
IprM —> 3
v g SO Half Value
e~ H
« :
] H
o :
I :
g i T
< o U
t ty
v 0 t — Time (us)
-l
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Normalized V

nge vs. Junction Temperature

Normalized DC Holding Current vs. Case Temperature

2.0
14 18
R 12 ;6 )
I
10 Lo 1.6
[} N
2 g =l N\
© [8) 14 \
£ 6 = o
o o, ~ 1.2 25 C
25 °C T .
>U) 4 \
Y—
"6 2 o 1.0 T
— v o : \
g 0 1 = 0.8 :
e 4 : & : [
) . 0.6 :
o 5 : H I~
P H 0.4 :
- -40  -20 0 20 40 60 80 100 120 140 160
-40 -20 0 20 40 60 80 100 120 140 160 o
Junction Temperature (T,) - °C CaseTemperature (T ) - °C

Soldering Parameters

" Pb-Free assembly
Reflow Condition (see Fig. 1) Figure 1 o
-Temperature Min (T_ . ) +150°C T ki _
Pre Heat |-Temperature Max (T, ) +200°C
-Time (Min to Max) (t.) 60-180 secs. ﬂ T
Average ramp up rate (LiquidusTemp (T,) R ) —t d
i3 [l L 3°C/sec. Max. %TS(max)
Ts(max) tOTL . Ramp'up Rate 3°C/sec. Max. g Ramp-down
i -Temperature (T,) (Liquidus) +217°C E‘ TS(mini
eflow
-Temperature (t,) 60-150 secs. [ et
PeakTemp (T,) +260(+0/-5)°C
25
Time within 5°C of actual PeakTemp (t ) 30 secs. Max. time(ttozgs(a:kt;elzgz)rature—b Time =>
Ramp-down Rate 6°C/sec. Max.
Time 25°C to Peak Temp (T,) 8 min. Max.
Do not exceed +260°C Environmental Specifications

Physical Specifications

HighTempVoltage | ;) 1008 hrs. MIL-STD-750 (Method 1040)
Blocking
JEDEC, JESD22-A-101
Lead Material Copper Alloy -65°C 10 +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
. - ) JESD22-A104
Terminal Finish 100% Matte-Tin Plated
Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Body Material UL Recognized epoxy meeting Humidity JEDEC, JESD22-A-101
flasnmability classification V-0 HighTemp Storage +150°C 1008 hrs. MIL-STD-750 (Method 1031)

80% Rated V,,,, (V,. Peak) +125°C or +150°C,

JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MILSTD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1

© 2017 Littelfuse, Inc.
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Part Numbering Part Marking
T10A xxX X XX Part Marking Code
(Refer to Electrical Characteristics Table)
TYPE PACKING OPTIONS =
T10A = SIDACtor T10A series Blank: Bulk g X
RP: Reel Pack I %
MEDIAN VOLTAGE e =
HOLDING CURRENT: e Date Code
Blank: 150mA
B: 120mA
E: 180mA

Dimensions — DO-15

Inches Millimeters
! D Dimension
¢
=t B B 0.028 0.034 0.7M1 0.864
f D 0.12 0.14 3.048 3.556
I
L G L G 0.235 0.27 5.969 6.858
L 1 25.4

Packing Options

PackageType Description Packaging Quantity Added Suffix Industry Standard
DO-15 Tape and Reel Pack 1000 RP EIA-RS-296-D
T10A
DO-15 Bulk Pack 500 N/A N/A

Tape and Reel Specification— DO-15

| B —
A Component Spacing | 54 . 020" | 5.08 + 0.508
2.55 (lead to lead)
& Spacing (64.8)
l l l l l =g~ off center, B 1yvp B Inner Tape Pitch 2.062 + 0.059" | 52.37 = 1.498
, T either side N "

A ' 0.039 (1.0) C Tape Width 0.250 6.35

~ | D Max. Off Alignment 0.048" 1.219

3 E Reel Dimension 13" 330.2

Cc F Max. Hub Recess 3" 76.19

D } G Max. Abor Hole 0.68" 17.27

3.15

Dimensions Additional Information
@ are in inches

i

TYP l

(and millimeters).
T S Datasheet Resources Samples

Direction of Feed

recess depth max 0.75"

mnG

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
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% Littelfuse SIDACtor® Protection Thyristors

Baseband Protection (Voice-DS1)
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T10B Series - D0-201 A PD) @)

Description

T10B Series are SIDACtor® thyristors designed to protect
baseband equipment such as modems, line cards, CPE and
DSL from damaging overvoltage transients.

The series provides a robust and cost effective through-
hole solution that enables equipment to comply with global
regulatory standards

Features and Benefits

e |ow voltage overshoot e High Surge Current
Rating

e Low on-state voltage
Agency Approvals ¢ Does not degrade surge * RoHS Compliant
capability after multiple e Pb-free E3 means 2nd
surge events within limit. level interconnect is
Pb-free and the terminal

Agency File Number

e Fails short circuit when

-\ E128662 . finish material is tin(Sn)
f:gﬂeg In excess of (IPC/JEDEC J-STD-
g 609A.01)
Not Applicable Applicable Global Standards
e TIA-968-A e GR 1089 Intra-building
Schematic Symbol e TIA-968-B e |[EC 61000-4-5 2nd
e ITUK.20/21/45 Enhanced ~ ©dition
Level e YD/T 1082
e ITU K.20/21/45 Basic e YD/T 993
Level * YD/T 950

e GR 1089 Interbuilding

Electrical Characteristics

Vioam Vg | | | VvV, Capacitance
Part Number Marking @l =BHA @100V/us i e v @1,=2.2 Amp @1MHZ, 2V Bias

mA Min|mA Max| A Max

T10B080Bxx T10B080B 70 125 120 800 2.2 4 60
T10B110Bxx T10B110B 100 142 120 800 2.2 4 55
T10B140Bxx T10B140B 120 178 120 800 2.2 4 48
T10B180Bxx T10B180B 170 220 120 800 2.2 4 44
T10B220Bxx T10B220B 200 275 120 800 2.2 4 41
T10B270Bxx T10B270B 240 370 120 800 2.2 4 36
T10B080ExXx T10B08OE 70 125 180 800 2.2 4 60
T10B110Exx T10B110E 100 142 180 800 2.2 4 55
T10B140Exx T10B140E 120 178 180 800 2.2 4 48
T10B180Exx T10B180E 170 220 180 800 2.2 4 44
T10B220Exx T10B220E 200 275 180 800 2.2 4 41
T10B270Exx T10B270E 240 370 180 800 2.2 4 36

Notes:

- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).

- Components are bi-directional.

- XX Part Number Suffix: ‘RP’ (Reel Pack), Blank (Bulk Pack), or ‘60’ (Type 60 lead form, Bulk Pack)

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
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Surge Ratings

I "
Series | 8120 5/3 10/1000" 50/60 Hz
1.2/502 10/7002 10/1000?

B 250 125 100 30 500
Notes:
1 Current waveform in ps - Peak pulse current rating (I,,,) is repetitive and guaranteed for the life of the product that remains in thermal equilibrium.
2 Voltage waveform in ps - |, ratings applicable over temperature range of -40°C to +85°C

- The component must initially be in thermal equilibrium with -40°C < T, < +150°C

Thermal Considerations

Package Symbol Parameter Value Unit
DO-201AD T, Operating Junction Temperature Range -40 to +150 “C
T Storage Temperature Range -65 to +150 °C
Rl Thermal Resistance: Junction to Ambient 120 °C/W
V-I Characteristics t x t, Pulse Waveform
+I T T T T
& ‘ t, = rise time to peak value
3 Peak tq = decay time to half value
= i 100 -~ Value i
I g : ‘
|2 = % Waveform = t; x tq
O
lorm —> ?
v g 50 < Half Value
X
[0}
[
a ——
I
& I
0
t, tq
v 0 t— Time (us)
-l
Normalized DC Holding Current vs. Case Temperature
2.0
L —~ 18
R 12 ©
|
o 10 g 1.6
2 s =l N
S o 14 AN
o 6 . = N 25°C
> 25°C = 12
> 4 N l
S 2 S 1.0 .
= \/ o H
5 ©° : 2 08 ~
= 4 © T~
£ 5 ; T 06 :
-8 ’ 0.4 '
-40 -20 0O 20 40 60 80 100 120 140 160 40 -20 0 20 40 60 80 100 120 140 160
JunctionTemperature (T,) - °C CaseTemperature (T ) - °C
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Soldering Paramet

Reflow Condition

Pb-Free assembly

(see Fig. 1)
-Temperature Min (T . /) +150°C
Pre Heat |-Temperature Max (T, ) +200°C
-Time (Min to Max) (t,) 60-180 secs.

Average ramp up rate (LiquidusTemp (T))
to peak)

3°C/sec. Max.

T. toT, - Ramp-up Rate

3°C/sec. Max.

S(max)
-Temperature (T,) (Liquidus) +217°C
Reflow
-Temperature (t,) 60-160 secs.
PeakTemp (T,) +260(+0/-5)°C

Time within 5°C of actual Peak Temp (tp)

30 secs. Max.

Ramp-down Rate

6°C/sec. Max.

Figure 1
— e
T et
ﬂ T .
o7 i 4 (
S
E S(max)
=1
g Ramp-down
2
£ TStmmb
2 /ﬂ— s
25
time to peak temperature ————» .
(t 25°C to peak) Time—>

Time 25°C to PeakTemp (T,)

8 min. Max.

Do not exceed

+260°C

Physical Specifications Environmental Specifications

Lead Material Copper Alloy

Terminal Finish 100% Matte-Tin Plated

80% Rated V,, (V,. Peak) +125°C or +150°C,

Body Material

UL Recognized epoxy meeting
flasnmability classification V-0

. DRM
High Temp Voltage 504 or 1008 hrs. MIL-STD-750 (Method 1040)
Blocking
JEDEC, JESD22-A-101
-65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104
Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Humidity JEDEC, JESD22-A-101
HighTemp Storage +150°C 1008 hrs. MIL-STD-750 (Method 1031)

JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MIL-STD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1

© 2017 Littelfuse, Inc.
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Part Marking

Part Numbering

T10B XXX X XX Part Marking Code

(Refer to Electrical Characteristics Table)

TYPE PACKING OPTIONS =
T10B: SIDACtor T10B series Blank: Bulk Pack %
RP: Reel Pack s %
MEDIAN VOLTAGE HOLDING CURRENT 2 %
B: 120mA = Date Code
E: 180mA

Dimensions — DO-201AD

i D Dimension
¢
_T_ B B 0.028 0.042 0.71 1.067
D 0.190 0.205 4.826 5.207
I
L L G 0.360 0.375 9.146 9.527
L 1 25.4

Packing Options

Tape and Reel Specification — DO-201AD

[
Package " . Added Industry
T/pe Description Quantity Suffix Standard N
. 255 Off Ceriner 20
DO-201ADTape | 1509 | Rp | EIARS-296D s D D D D U iz
Tios | gosfec Pect ) i
- .35
0-201 u 500 N/A N/A [ 8.99 ” l
Pack | |
—| |<~—0.085 Yoas
21.6 6.1
-Direction of Feed
Additional Information f
e U0G000000000010000000 | &
68.6

2l

Dimensions are in

inches/mm

Datasheet Resources Samples

Recess Depth Max. 0.75 (19.55)

Front View

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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High Surge Current Series - D0-214

Agency File Number

Agency Approvals

L-\\ E133083

Pinout Designation

Not Applicable

Schematic Symbol

2?7‘

Electrical Characteristics

SIDACtor® Protection Thyristors
High Surge Current Protection

=

Description

The High Surge Current DO-214 Series are SIDACtor®
thyristors designed to protect equipment located in hostile
environments from overvoltage transients.

The series provides a 200A 10/1000 ps rated surface
mount solution that enables equipment to comply with
enhanced surge requirments now specified in regulatory
and customer requirements.

Features and Benefits

* | ow voltage overshoot Rating
e | ow on-state voltage e 1000A 2x10 Surge
Rating

e Does not degrade
surge capability after
multiple surge events
within limit.

® RoHS Compliant and
Halogen-Free

e Pb-free E3 means 2nd
level interconnect is
Pb-free and the terminal
finish material is tin(Sn)
(IPC/JEDEC J-STD-
609A.01)

e Fails short circuit when
surged in excess of
ratings

® 200A 10x1000 Surge

Applicable Global Standards

e TIA-968-A e GR 1089 Intra-building
. TIA-968B « |EC 61000-4-5 2nd
e ITUK.20/21/45 Enhanced ~ &dition
Level e YD/T 1082
o ITU K.20/21/45 Basic * YD/T 993
Level e YD/T 950

e GR 1089 Interbuilding

Capacitance

Vi Vs I | | V. i
@l =BHA @100V/ps b S i @|.=2.2A @1MHz, 2V bias

Part Number Marking
mA min [ mA max | A max pf min | pF max
PO080OSDLRP P-8D 6 25 50 800 2.2 4 50 150
P0640SDLRP PO6D 58 77 50 800 2.2 4 100 160
P0720SDLRP PO7D 65 88 50 800 2.2 4 100 150
PO900SDLRP PO9D 75 98 50 800 2.2 4 95 140
P1100SDLRP P11D 90 130 50 800 2.2 4 75 115
P1300SDLRP P13D 120 160 50 800 2.2 4 65 100
P1500SDLRP P15D 140 180 50 800 2.2 4 60 90
P1800SDLRP P18D 170 220 50 800 2.2 4 50 90
P2300SDLRP P23D 190 260 50 800 2.2 4 50 80
P2600SDLRP P26D 220 300 50 800 2.2 4 50 75
P3100SDLRP P31D 275 350 50 800 2.2 4 45 70
P3500SDLRP P35D 320 400 50 800 2.2 4 45 65

Notes:

- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted).
- Components are bi-directional (unless otherwise noted).

** Will meet 4.4A power cross requirement without fire hazard.

© 2017 Littelfuse, Inc.
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Surge Ratings

0 | .
2 0.2/310" 2/10" 8/20" 10/160 ' 10/560 ' 5/320 ' 10/360 ' 10/1000 ' 5/310 ' 50/&3sz di/dt
3 0.5/700 2 2/10 2 1.2/50 2 10/160 2 10/560 2 9/720 2 10/360 2 10/1000 2 10/700 2

D — 1000 800 — — — — 200 350 50 1000
Notes:
1 Current waveform in us - Peak pulse current rating (I,,,) is repetitive and guaranteed for the life of the product that remains in thermal equilibrium.
2 Voltage waveform in us - |, ratings applicable over temperature range of -40°C to +85°C

-The component must initially be in thermal equilibrium with -40°C STJ < +150°C

Thermal Considerations

Package Symbol Parameter Value Unit
DO-214AA Operating Junction Temperature Range -40 to +150 °C
Storage Temperature Range -65 to +150 °C

Thermal Resistance: Junction to Ambient 90 °C/W

V-l Characteristics t x t, Pulse Waveform

T T T T
o ‘ t, = rise time to peak value
3 100 B Peak taq = decay time to half value
J N\ Value ‘
c H !
g Waveform = t, X tq
@ :
£ :
& S0+ < Half Value
T :
[
(O]
o
I
o0
tr ta
0 t — Time (us)
Normalized DC Holding Current vs. Case Temperature
2.0
14 —~ 18
R 12 e
o 10 . Q& 16
o =1 \
% 8 |_U 1.4 \
6 6 S “’I 1.2 \ 25°C
o 4 25°C e l
> - \
z 5 1.0 ;
= / [©] : \
s 0 : = 0.8
© 4 : (33} T~
- 1 o
o : 0.6
& 6 ; : ~
-8 : 0.4 !
40 20 0 20 40 60 80 100 120 140 160 40 -20 0 20 40 60 80 100 120 140 160
JunctionTemperature (T,) - °C CaseTemperature (T,) - °C
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SIDACtor® Protection Thyristors
High Surge Current Protection

Soldering Paramet

Reflow Condition

Pb-Free assembly

(see Fig. 1)
-Temperature Min (T, . ) +150°C
Pre Heat |-Temperature Max (T ) +200°C
-Time (Min to Max) (t,) 60-180 secs.

Average ramp up rate (LiquidusTemp (T))

3°C/sec. Max.

to peak)
Tsman 10T, - RaMp-up Rate 3°C/sec. Max.
-Temperature (T,) (Liquidus) +217°C
Reflow
-Temperature (t,) 60-150 secs.
PeakTemp (T,) +260(+0/-5)°C

Time within 5°C of actual PeakTemp (t.)

30 secs. Max.

Ramp-down Rate

6°C/sec. Max.

Time 25°C to Peak Temp (T,)

8 min. Max.

Do not exceed

Figure 1
—ﬂl tp Iﬂ—
TP I 1
ﬂ T .
e | — 1, )
S
5 S(max)
=1
g Ramp-down|
2
£ TS(mim
ﬁ / tS
25
time to peak temperature —————»i .
(t 25°C to peak) Time—>

+260°C

Physical Specifications

Environmental Specifications

Lead Material

Copper Alloy

Terminal Finish

100% Matte-Tin Plated

80% Rated V,,,, (V,. Peak) +125°C or +150°C,

Body Material

UL Recognized epoxy meeting flammability
classification V-0 per Underwriters
Laboratories

Part Numbering

_1,’__&(0 SDLRP
TYPE
P: SIDACtor REEL PACK
MEDIAN VOLTAGE —— RoHS COMPLIANT
CONSTRUCTION VARIABLE — | RATING
PACKAGE TYPE

High Temp Voltage 504 or 1008 hrs. MIL:STD-750 (Method 1040)
Blocking
JEDEC, JESD22-A-101
-65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104
Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Humidity JEDEC, JESD22-A-101
HighTemp Storage +150°C 1008 hrs. MIL-STD-750 (Method 1031)

JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MILSTD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1

Part Marking

Part Marking Code
PXXX - (Refer to Electricgl Characteristics Table)
XXXXX— Date Code

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
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Dimensions — DO-214AA

B Temperature 0.079 Dimensions
‘ . D ‘ Measurement ~—(2.0) 7
Point ‘
T ‘ - A 0.130 | 0.156 3.30 3.95
Jca ((’-21;‘)’ B 0.201 | 0220 | 5.10 5.60
| J | C 0.077 | 0.087 1.95 2.20
— 007 l— inch D 0159 | 0.181 | 4.05 | 460
(millimeter) E 0.030 | 0.063 0.75 1.60
F 0.075 | 0.096 1.90 2.45
/ \ ﬁl ﬁ G 0.002 | 0.008 0.05 0.20
D) | Vo H 0.077 | 0.104 1.95 2.65
|[~E—] I%( —A—G K 0.006 | 0.016 0.15 0.41
Packing Options Tape and Reel Specification — DO-214AA
Package . .. | Added Industry 0("11%7)ﬂ r‘
s Description Quantity Suffix Standard

OO(BJ)OOOOOOOOOOOOOOOO

20214 | ey | | maaero oo &% I I I SN W (][]
~

Tape and Reel Pack x
_4 0.315
(8.0)

- ?1%5)9 DIA Cover tape
< 12,99 >
(330.0)

Dimensions are in inches
(and millimeters).

Direction of Feed

Additional Information 0.512 (13.0)
Arbor Hole Dia.

So
N
NG

Datasheet Resources Samples

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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High Surge Current Protection
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5kA Series - T0-218 HF [rors] Y (B9) €3

Description

The 5kA Series are SIDACtor® components designed to
protect equipment located in high exposure environments
from severe overvoltage transients.

Packaged in a robust TO-218 package, the 5kA Series is
ideal for use in data interface and AC power line for CATV
amplifiers, Telecom Base Station equipment and Cell
Towers.

Features and Benefits

¢ Low voltage overshoot e RuggedTO-218

kage
® | ow on-state voltage pac
Agency Approvals « 5000A 8/20 pis surge

e Does not degrade

e ratin
Agency File Number surge capability after g
multiple surge events e 2nd level interconnect
b E133083 within limit. is Pb-free per IPC/

e Fails short circuit when JEDEC J-STD-609A

Pinout Designation surged in excess of * RoHS compliant, lead-
rating free and halogen-free
2

Applicable Global Standards

R

e TIA-968-A e GR 1089 Intra-building
e TIA-968-B e |[EC 61000-4-5
e |TU K.20/21/.45 e YD/T 1082
1 2 3(No
Connection) Enhanced Level e YD/T 993

e |TU K.20/21/.45 Basi
Schematic Symbol Level /21/ asic e YD/T 950

e GR 1089 Inter-building

1 | 2
Additional Information
8 ©

Datasheet Resources Samples

Electrical Characteristics

Part Number Marking

mA min [mA max| A max

P1500MEL P1500ME 140 180 50 800 2.2/25 4 400 650
P1900MEL P1900ME 165 220 50 800 2.2/25 4 400 650
P2300MEL P2300ME 180 260 50 800 2.2/25 4 350 600
P3800MEL P3800ME 350 430 50 800 2.2/25 4 300 500

Notes:

- Absolute maximum ratings measured atT,= 25°C (unless otherwise noted).
- Devices are bi-directional (unless otherwise noted).

- |, is a free air rating and heat sink is at 26A

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
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Surge Ratings

) Notes:
Series 8/201 1.2/502 50 /Téo Hz di/dt 1 Current waveform in ps
2 Voltage waveform in ps
3. For surge rating of P3800MEL, it is minimum 4kA and typical 5kA @8/20ps.
- Peak pulse current rating (I.) is repetitive and guaranteed for the life of the product.
50002 - 1., ratings applicable over temperature range of -40°C to +85°C
- The device must initially be in thermal equilibrium with -40°C <T < +150°C
Thermal Conditions
Package Symbol Parameter Value Unit
TO-218 T, Operating Junction Temperature Range | -40 to +150 °C
2
n@ T Storage Temperature Range -65 to +150 °C
aximum Case Temperature
T, M Case T t 100 °C
Roc” Thermal Resistance: Junction to Case 1.7 °C/W
1 2 3 (No . . . . &
Connection) Rqn Thermal Resistance: Junction to Ambient 56 C/W

*Rg,c rating assumes the use of a heat sink and on state mode for extended time at 25 A, with average power dissipation of 29 W.

V-l Characteristics t x t, Pulse Waveform

T T T T
o ‘ t; = rise time to peak value
3 100 . Peak tq = decay time to half value
J N Value
c H !
g Waveform = t, x tq
3 1
@ !
© :
v & 50 < Half Value
x :
3] '
o :
o :
I :
b T
< o L
tr ta
v 0 t — Time (us)
-1
Normalized V, Change vs. Junction Temperature Normalized DC Holding Current vs. Case Temperature
2.0
14 1.8
R 12 ©
I o 16
10 .
> | \\
c 8 1 14
2 6 o TN R
U(,, 25°C = 12 N 25°C
L 4 . N
G 2 [S) 1.0 .
- v o H
€ o : = 08 ™~
e 4 : © : ™~
[0} H o 0.6 '
- 6 Z : : =
-8 ’ 0.4 :
-40 -20 0 20 40 60 80 100 120 140 160 40 -20 0 20 40 60 80 100 120 140 160
JunctionTemperature (T ) - °C Case Temperature (T,) -

© 2017 Littelfuse, Inc.
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Soldering Parameters

Reflow Condition

Pb-Free assembly

(see Fig. 1)
-Temperature Min (T, ) +150°C
Pre Heat |-Temperature Max (T, ) +200°C
-Time (Min to Max) (t,) 60-180 secs.

Average ramp up rate (LiquidusTemp (T,)
to peak)

3°C/sec. Max.

T, toT, - Ramp-up Rate

3°C/sec. Max.

S(max)
-Temperature (T,) (Liquidus) +217°C
Reflow
-Temperature (t,) 60-150 secs.
PeakTemp (T,) +260(+0/-5)°C

Time within 5°C of actual PeakTemp (t )

30 secs. Max.

Ramp-down Rate

6°C/sec. Max.

Figure 1
-t e
TP 1 I
R
ﬂ T
o Ts I — 1t |
5 (max)
-
E Ramp-down|
g
£ TSimini
e / et
25
time to peak temperature ————»i -
(t 25°C to peak) Time =>

Time 25°C to PeakTemp (T,)

8 min. Max.

Do not exceed

+260°C

Physical Specifications

Environmental Specifications

Lead Material Copper Alloy

Terminal Finish 100% Matte-Tin Plated

80% Rated V,,, (V. Peak) +125°C or +150°C,

DRM (

oty bt classification V-0

UL recognized epoxy meeting flammability

High Temp Voltage 504 or 1008 hrs. MIL:STD-750 (Method 1040)
Blocking
JEDEC, JESD22-A-101
-65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104
Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Humidity JEDEC, JESD22-A-101
HighTemp Storage +150°C 1008 hrs. MIL-STD-750 (Method 1031)

JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MILSTD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1

Part Numbering Part Marking

Pxxx OMEL

TYPE
P: SIDACtor

MEDIAN VOLTAGE ——
CONSTRUCTION VARIABLE
PACKAGE TYPE

I— RoHS COMPLIANT

I, RATING

/O
XXXXXXX T

W ocons

Part Number Code
(Refer to Electrical Characteristics Table)

Date Code

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
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Dimensions — TO-218

l«— B —> ’ ->|C = Dimensions
Tab is -# <D i i
§< - gonnected to A 0.810 0.835 20.57 21.21
%{} i N B 0.610 0.630 15.49 16.00
A T 1 T C 0.178 0.188 4.52 4.78
F E D 0.055 0.070 1.40 1.78
l l l w E 0.487 0.497 12.37 12.62
| F 0.635 0.655 16.13 16.64
L PIN3
T J G 0.022 0.029 0.56 0.74
P I H 0.075 0.095 191 2.41
PINT— J 0.575 0.625 14.61 15.88
/ —>||[«— M < H
PIN 2 _ Q -G K 0.211 0.219 5.36 5.56
| _ L 0.422 0.437 10.72 11.10
>|e——N 3 Times M 0.058 0.068 1,47 6.73
N 0.045 0.055 114 1.40
> K = P 0.095 0.115 2.41 2.92
- L R 0.008 0.016 0.20 0.41
Notes: U 0.161 0.165 4.1 4.2
. Mold flash shall not exceed 0.13 mm per side.
. Maximum torque to be applied to mounting tab is 8 in-lbs. (0.904 Nm). w 0.085 0.095 2.17 242
. Pin 3 has no connection.
. Tab is non-isolated (connects to middle pin).
Packing Options
Package Type Description Packing Options Quantity Added Suffix Industry Standard
M TO-218 (ME) Tube Pack | 250(25 per tube/10 tubes per box) N/A N/A
Tube Pack Specification — TO-218
F 7.0
. — C 3.1DIA.
[ A 4102 ——— THRU 2 PLACES
G 30— |—
H 1%.1 ! l3'?=Lcs B @ (/{
e B 400
1 117_3 / / D 238
—i——L 0.76
E 58— |—

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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SIDACtor® Primary Protection Series - Modified T0-220 ‘i\\@

Description

The SIDACtor® Primary Protection Series Modified TO-220
thyristors are components designed for use in primary
protection applications.

The series provides a single port overvoltage solution that
enables applications to comply with GR-974 and a range of
other global regulatory standards. Please contact Littelfuse
to discuss your particular application and regulatory
requirements.

Features and Benefits

e High holding current when surged in
Agency Approvals options available excess of ratings
e Failsafe option e Single-port protection
Agency File Number available i
e Modified TO-220
N\ E133083 e Low voltage overshoot Package
e |Low on-state voltage e Lead forms available
surge capability after 2nd level interconnect
multiple surge events is Pb-free and the
within limit. terminal finish
. material is tin(Sn)
* [ons Compliant and (IPC/JEDEC J-STD-
alogen-rree 609A.01)
PNz e Fails short circuit

Schematic Symbol Applicable Global Standards

; \i\ e GR974
M e UL 497

(G) e [TUK.28
3
(R) \i\

Electrical Characteristics
Ve Voru Vs V; | * | | Capacitance
00V/us | @1, =5pA| @100V/ps | @1, =2.2A | * s T | @1MHz, 2V bias
mA mA

Part Number Marking = =

Pins 1-2, 3-2 Pins 1-2, 3-2

Amax| pF min | pF max

P0OB02ACLxx P0602AC 25 40 50 80 4 50 | 800 | 2.2

P1402ACLxx P1402AC 58 77 116 154 4 150 | 800 | 2.2

P1602ACLxXx P1602AC 65 95 130 190 4 150 | 800 | 2.2

P2202ACLxx P2202AC 90 130 180 260 4 150 | 800 | 2.2 See
P2702ACLxx P2702AC 120 160 240 320 4 150 | 800 | 2.2 Capacitance
P3002ACLxx P3002AC 140 180 280 360 4 150 | 800 | 2.2 Values
P3602ACLxx P3602AC 170 220 340 440 4 150 | 800 | 2.2 Table
P4202ACLxx P4202AC 190 250 380 500 4 150 | 800 | 2.2

P4802ACLxx P4802AC 220 300 440 600 4 150 | 800 | 2.2

PB002ACLxXx PB002AC 275 350 550 700 4 150 | 800 | 2.2

Notes:
* Higher holding current available by special order. Contact Littelfuse for additional information. - xx Part Number Suffix: ‘RP’ (Reel pack), Blank (Bulk pack), ‘60’ (Type 60 lead form bulk pack),

- Absolute maximum ratings measured at T,= 25°C (unless otherwise noted). ‘'FS1’ (Failsafe option bulk pack). Refer to Part Numbering section for additional details.
- Devices are bi-directional (unless otherwise noted).

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Surge Ratings

0.2x310" | 2x10° 820" | 10x160' | 10x560' | 5x320' | 10x360' | 10x1000' | 5x310° 50,60HZ di/dt
0.5x7002 | 2x102 | 1.2x502 | 10x1602 | 10x5602 | 9x7202 | 10x3602 | 10x10002 | 10x700

C| 50 500 400 200 | 150 | 200 175 100 200 50 500
Notes
1 Current waveform in ps - Peak pulse current rating (I,,,) is repetitive and guaranteed for the life of the product.
2 Voltage waveform in ps - |, ratings applicable over temperature range of -40°C to +85°C

-The device must initially be in thermal equilibrium with -40°C < T < +150°C

Capacitance Values Thermal Considerations

Pin 1-2/3-2 Pin 1-3 Package | Symbol Parameter Value Unit
Part Number | Tip-Ground, Ring-Ground Tip-Ring
i i Modified T Operating Junction -40 to oC
POB02ACLxx 35 65 20 40 70-220 ' | Temperature Range | +150
P1402ACLxx 105 165 60 90 S
T torage Temperature -65 to oc
P1602ACLxx 95 145 50 85 s Range +150
P2202ACLxx 75 115 40 65
P2702ACLxx 70 105 40 60 Thermal Resistance:
P3002ACLxx 65 95 35 55 U0 | Raw | junction to Ambient | ©° CA
P3602ACLxx 65 90 85) 50
P4202ACLxx 60 85 35 50 o
P4802ACLxx 60 85 30 50 V-l Characteristics
P6002ACLxx 55 80 30 45 I
Note: Off-state capacitance (C,) is measured at 1 MHz with a 2V bias. *
t x t, Pulse Waveform |
T —>
e ‘ tr = rise tfme to ;;eak vélue Is _r
] Peak tda =decay time to half value I
L 100 Value i |
[
g Waveform = t, x tg RY; DAM—>
S
3
& 50 < Half Value ————
X
[y
(0]
o
| [
~ o
t tg Y
0 t—Time (us) -l
Normalized DC Holding Current vs. Case Temperature
2.0
14
§ 12 ;G 1.8
o 10 B 16
c 8 =l
2 & Lo 14
:(,, 4 25 °C S 1 \2st
5 2 K 1.0 >
- v :
g © : 2 o8 >~
S 4 : < : ™~
e 5 ; T 06 ; =
-8 i 0.4 ’
40 -20 O 20 40 60 80 100 120 140 160 40 -20 0 20 40 60 80 100 120 140 160
Junction Temperature (T,) — °C Case Temperature (T.) - °C

© 2017 Littelfuse, Inc.
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Soldering Parameters

SIDACtor® Protection Thyristors
High Surge Current Protection

Reflow Condition

Pb-Free assembly

(see Fig. 1)
-Temperature Min (T, . ) +150°C
Pre Heat |-Temperature Max (T, ) +200°C
-Time (Min to Max) (t,) 60-180 secs.

Average ramp up rate (LiquidusTemp (T))

3°C/sec. Max.

to peak)
Tsiman 10T, - Ramp-up Rate 3°C/sec. Max.
-Temperature (T,) (Liquidus) +217°C
Reflow
-Temperature (t,) 60-150 secs.
PeakTemp (T,) +260(+0/-5)°C

Time within 5°C of actual PeakTemp (t )

30 secs. Max.

Ramp-down Rate

6°C/sec. Max.

Time 25°C to PeakTemp (T,)

8 min. Max.

Do not exceed

+260°C

Physical Specifications

Lead Material

Copper Alloy

Terminal Finish

100% Matte-Tin Plated

Body Material

UL Recognized epoxy meeting
flasnmability classification V-0

Figure 1
-t e
TP 1 1

ﬂ T

o Ts I — 1t |

5 (max)

-

g Ramp-down|
g

£ TS(mini

[ / L ——

25
time to peak temperature ——— -
(t 25°C to peak) Time =>

Environmental Specifications

80% Rated V,, (V. Peak) +125°C or +150°C,

Pxxx2 A CL xx

Part Numbering

TYPE PACKING OPTIONS
P = SIDACtor Blank: Bulk
RP: Reel Pack
MEDIAN VOLTAGE 60: Type 60 Lead Form
(for type 60 orders, contact factory).
CONSTRUCTION
VARIABLE RoHS COMPLIANT
PACKAGE TYPE — I, RATING
Pxxx2 ACLFS1
TYPE W I: FAILSAFE OPTION*
P = SIDACtor
MEDIAN VOLTAGE RoHS COMPLIANT
CONSTRUCTION I, RATING
VARIABLE
* Failsafe devices are only offered in
PACKAGE TYPE bulk pack, reel pack not available.

Additional Information

Datasheet

i

Resources Samples

. DRM
HighTempVoltage | 5, 1008 hrs. MILSTD-750 (Method 1040)
Blocking
JEDEC, JESD22-A-101
-65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104
Bi dTemp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Humidity JEDEC, JESD22-A-101
High Temp Storage +150°C 1008 hrs. MILSTD-750 (Method 1031)

JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MIL-STD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1

Part Marking

Xxxxxxxxx1+— Part Marking Code

(Refer to Electrical Characteristics Table)

é"rxxxxx—/ Date Code

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 02/23/17
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Dimensions - Modified TO-220 Dimensions - Modified TO-220 with Failsafe
1

i l A | 0.400 | 0.410 | 10.16 | 10.42
= L 'J*—”ATE:J?S;‘Q [ D | 0360 | 0.375 | 9.14 | 9.63
T M Point F | 0.110 | 0.130 | 2.80 | 3.30
e 1P A G | 0540 | 05756 | 13.71 | 14.61
j PNz H | 0.025| 0035 | 0.63 | 0.89
S 0l J | 0195 | 0205 | 495 | 5.21
% l—k M K | 0.095 | 0.105 | 2.41 | 2.67
A== —||<—N L | 0060 | 0.075 | 152 | 1.90
T e M | 0.070 | 0.085 | 178 | 2.16
The motiied 0-220 peskegeis esianedto N | 0.018 | 0,024 | 0.46 | 061
JEDEC publication number 95. o 0.178 0.188 4.52 4.78
P | 0290 0310 | 737 | 787

Tape and Reel Specification - Modified TO-220 Dimensions - Modified TO-220 Type 60 with Failsafe

Dimensions are in inches
(and millimeters).

Direction of Feed

Packing Options

Pa_m;\:/k;ge Description (OIVE101114% Added Suffix Industry Standard
Modified TO-220 Tape and Reel Pack 700 RP EIA-468-B
A Modified TO-220 Bulk Pack 500 (no added suffix) N/A
i 60
RtoGhiIDe IO 7= € et e (BN e 220 (special order item, contact factory for details) N/A

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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SIDACtor® Primary Protection Balanced Series - Modified T0-220 - \DI®)

Description

The SIDACtor® Primary Protection Balanced Series
Modified TO-220 thyristors are components designed for
use in primary protection applications.

The series provides a single port overvoltage solution
that enables applications to comply with the balance
requirements of GR-974 and GTS-8700. Please contact
Littelfuse to discuss your particular application and
regulatory requirements.

Features and Benefits

e High holding current
options available

ratings
Agency Approvals

Agency File Number

e Single-port protection
* Balanced overvoltage * Modified TO-220 Package

protection ]
e | ead forms available

b\ E133083 e Failsafe option available _
RoHS Compliant
* Low voltage overshoot
. . . ® Pb-free E3 means 2nd
Pinout Designation * Low on-state voltage level interconnect is

e Does not degrade surge

Pb-free and the terminal

capability after multiple finish material is tin(Sn)
surge events within limit. IPC/JEDEC J-STD-
) N 609A.01
e Fails short circuit when
surged in excess of
PIN1 PIN3
2

Applicable Global Standards

Schematic Symbol
1 N\ N\ 3 e GR-974 e UL 497
(T) (R) e (TS-8700 e |TUK.28

Electrical Characteristics

Vorm Ve | * | | V.@l=
@l py=bMA| @100V/ps | H e U 2.2 Amps
mA [ mA A

Capacitance

Part Number | Marking . Fin 1-2-/3-2
V mee Y o Tip-Ground, Ring-Ground Tip-Ring
Pins 1-2, 3-2, 1-3
P1553ACLxx | P15653AC 130 180 150 | 800 | 2.2 8 65 95 40 60
P1803ACLxx | P1803AC 150 210 150 | 800 | 2.2 8 55 85 35 515
P2103ACLxx | P2103AC 170 250 150 | 800 | 2.2 38 55 85 30 55
P2353ACLxx | P2353AC 200 270 150 | 800 | 2.2 8 50 75 30 50
P2703ACLxx | P2703AC 230 300 150 | 800 | 2.2 8 50 75 30 50
P3203ACLxx | P3203AC 270 350 150 | 800 | 2.2 8 45 70 25 45
P3403ACLxx | P3403AC 300 400 150 | 800 | 2.2 8 45 65 25 45
P5103ACLxx | P5103AC 420 600 150 | 800 | 2.2 8 40 60 20 40

Notes:

* Higher holding current available by special order. Contact Littelfuse for additional
information.

- Absolute maximum ratings measured atT,= 25°C (unless otherwise noted).

- Components are bi-directional.

- Off-state capacitance (C,) is measured at T MHz with a 2V bias.

- xx Part Number Suffix: ‘RP’ (Reel pack), Blank (Bulk pack), ‘60" (Type 60 lead form bulk
pack), ‘'FS1’ (Failsafe option bulk pack). Refer to Part Numbering section for additional
details.

© 2017 Littelfuse, Inc.
Specifications are subject to change without notice.
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Surge Ratings

© 50 500 400 200 150 200 175 100 200 50 500
Notes:
1 Current waveform in ps - Peak pulse current rating (I, is repetitive and guaranteed for the life of the product in
2 Voltage waveform in ps thermal equilibrium.

- |, ratings applicable over temperature range of -40°C to +85°C
- The component must initially be in thermal equilibrium with -40°C < T, < +150°C

Thermal Considerations

Package Symbol Parameter Value Unit
ifi N
Modified T Operating Junction Temperature Range -40 to +150 °C
TO-220 .
Tg Storage Temperature Range -65 to +150 °C
NS s Ne Ran Thermal Resistance: Junction to Ambient 50 °C/W

V-l Characteristics t x t, Pulse Waveform
+

T T T T
o t; = rise time to peak value
g ; . Peak tq = decay time to half value
1 100 < Value ‘
=z |
g Waveform = t, x tq
: I
@ :
2 :
& 50 < Half Value
T :
[0
(]
a
I
T 0
t, tq
0 t—Time (us)
Normalized DC Holding Current vs. Case Temperature
2.0
14
° —~ 18
% g
o 10 <'{|’ 1.6
2 8 = N
© o 14 N
S 6 . = 25°C
(2 25 °C z 12
z - |
S 2 S 1.0 :
= v ° '
s O : S 08 ™~
=4 -4 © [~
> : T 06 ;
o -6 0 ! H e
8 : 0.4 ’
40 -20 O 20 40 60 80 100 120 140 160 40 -20 0O 20 40 60 80 100 120 140 160
JunctionTemperature (T;) — °C CaseTemperature (T_) - °C
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Soldering Parameters

SIDACtor® Protection Thyristors
High Surge Current Protection

Reflow Condition

Pb-Free assembly

(see Fig. 1)
-Temperature Min (T, . ) +150°C
Pre Heat |-Temperature Max (T, ) +200°C
-Time (Min to Max) (t,) 60-180 secs.

Average ramp up rate (LiquidusTemp (T,)
to peak)

3°C/sec. Max.

T toT, - Ramp-up Rate

3°C/sec. Max.

S(max)
-Temperature (T,) (Liquidus) +217°C
Reflow
-Temperature (t) 60-150 secs.
PeakTemp (T,) +260(+0/-5)°C

Time within 5°C of actual PeakTemp (t )

30 secs. Max.

Ramp-down Rate

6°C/sec. Max.

Figure 1
—
TP I H

ﬂ T

2T ! —t (

S

5 S(max)

-

g Ramp-down|
2

E TS(mini

= /"_ ts

25
time to peak temperature—————» .
(t 25°C to peak) Time—>

Time 25°C to PeakTemp (T,)

8 min. Max.

Do not exceed

+260°C

Physical Specifications

Environmental Specifications

Lead Material Copper Alloy

Terminal Finish 100% Matte-Tin Plated

Body Material

UL Recognized epoxy meeting
flamsmability classification V-0

Part Numbering

Pxxx3 A CL xx

TYPE PACKING OPTIONS
P = SIDACtor Blank: Bulk
RP: Reel Pack
MEDIAN VOLTAGE 60: Type 60 Lead Form
(for type 60 orders, contact factory).
CONSTRUCTION
VARIABLE RoHS COMPLIANT
PACKAGE TYPE — |, RATING
Pxxx3 A CLFS1
TYPE I: FAILSAFE OPTION*
P = SIDACtor
MEDIAN VOLTAGE RoHS COMPLIANT
CONSTRUCTION I RATING
VARIABLE
* Failsafe devices are only offered in
PACKAGE TYPE

bulk pack, reel pack not available.

80% Rated V,,,, (V,. Peak) +125°C or +150°C,

High TempVoltage | ., 1008 hrs. MILSTD-750 (Method 1040)
Blocking
JEDEC, JESD22-A-101
-65°C to +150°C, 15 min. dwell, 10 up to 100
Temp Cycling cycles. MIL-STD-750 (Method 1051) EIA/JEDEC,
JESD22-A104
Biased Temp & 52V, (+85°C) 85%RH, 504 up to 1008 hrs. EIA/
Humidity JEDEC, JESD22-A-101
HighTemp Storage +150°C 1008 hrs. MIL-STD-750 (Method 1031)

JEDEC, JESD22-A-101

Low Temp Storage

-65°C, 1008 hrs.

Thermal Shock

0°C to +100°C, 5 min. dwell, 10 sec. transfer,
10 cycles. MILSTD-750 (Method 1056) JEDEC,
JESD22-A-106

Autoclave (Pressure
Cooker Test)

+121°C, 100%RH, 2atm, 24 up to 168 hrs. EIA/
JEDEC, JESD22-A-102

Resistance to Solder
Heat

+260°C, 30 secs. MIL-STD-750 (Method 2031)

Moisture Sensitivity
Level

85%RH, +85°C, 168 hrs., 3 reflow cycles
(+260°C Peak). JEDEC-J-STD-020, Level 1

Part Marking

Xxxxxxxxx1+— Part Marking Code

(Refer to Electrical Characteristics Table)

é"rxxxxx—/ Date Code

© 2017 Littelfuse, Inc.
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High Surge Current Protection % Littelfuse

Expertise Applied | Answers Delivered

Dimensions - Modified TO-220 Dimensions - Modified TO-220 with Failsafe
1

i l A | 0.400 | 0.410 | 10.16 | 10.42
= L 'J*—”ATE:J?S;‘Q [ D | 0360 | 0.375 | 9.14 | 9.63
T M Point F | 0.110 | 0.130 | 2.80 | 3.30
e 1P A G | 0540 | 05756 | 13.71 | 14.61
j PNz H | 0.025| 0035 | 0.63 | 0.89
S 0l J | 0195 | 0205 | 495 | 5.21
% l—k M K | 0.095 | 0.105 | 2.41 | 2.67
A== —||<—N L | 0060 | 0.075 | 152 | 1.90
T e M | 0.070 | 0.085 | 178 | 2.16
The motiied 0-220 peskegeis esianedto N | 0.018 | 0,024 | 0.46 | 061
JEDEC publication number 95. o 0.178 0.188 4.52 4.78
P | 0290 0310 | 737 | 787

Tape and Reel Specification - Modified TO-220 Dimensions - Modified TO-220 Type 60 with Failsafe

Dimensions are in inches
(and millimeters).

Direction of Feed

Packing Options

Package . . . Indust
Typg Description Quantity Added Suffix S:a:jar::j
Modified TO-220 Tape and Reel Pack 700 RP EIA-468-B
A Modified TO-220 Bulk Pack 500 (no added suffix) N/A
i 60
RitoehitelUio 2401172 E) et e (Bl e =08 (special order item, contact factory for details) N/A

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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Mouser Electronics

Authorized Distributor

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

Littelfuse:

P3203AA60 P2703AA62 P2703AA60 P3403AB69 P2703AB60 P3403AB60 P3203AB60 P3203AC60
P2703AC60 P1553ACL P1553AB60 P2353AB61 P2353AB69 P2353AB60 P1553AB62 P1553AC60 P2353AA60
P2000SCMCRP P3203AAL60 P2703ACL60 P5103ACL60 P2353AAL60 P2703AAL60 P1553ACL60 P3203ACL60

P3403ACL60 P3403ABL60 P3203ABL60 P2103ACLRP P2703ACLRP P2353ACLRP P1553ABL60 P3403ACLRP

P3203ACLRP P5103ACLRP P1553AB60RP P2000SCMCLRP P3203AB60TP P1553ABL60RP P2703ACL60RP
P5103ACRP PO0900ECMC



http://www.mouser.com/littelfuse
http://www.mouser.com/access/?pn=P3203AA60
http://www.mouser.com/access/?pn=P2703AA62
http://www.mouser.com/access/?pn=P2703AA60
http://www.mouser.com/access/?pn=P3403AB69
http://www.mouser.com/access/?pn=P2703AB60
http://www.mouser.com/access/?pn=P3403AB60
http://www.mouser.com/access/?pn=P3203AB60
http://www.mouser.com/access/?pn=P3203AC60
http://www.mouser.com/access/?pn=P2703AC60
http://www.mouser.com/access/?pn=P1553ACL
http://www.mouser.com/access/?pn=P1553AB60
http://www.mouser.com/access/?pn=P2353AB61
http://www.mouser.com/access/?pn=P2353AB69
http://www.mouser.com/access/?pn=P2353AB60
http://www.mouser.com/access/?pn=P1553AB62
http://www.mouser.com/access/?pn=P1553AC60
http://www.mouser.com/access/?pn=P2353AA60
http://www.mouser.com/access/?pn=P2000SCMCRP
http://www.mouser.com/access/?pn=P3203AAL60
http://www.mouser.com/access/?pn=P2703ACL60
http://www.mouser.com/access/?pn=P5103ACL60
http://www.mouser.com/access/?pn=P2353AAL60
http://www.mouser.com/access/?pn=P2703AAL60
http://www.mouser.com/access/?pn=P1553ACL60
http://www.mouser.com/access/?pn=P3203ACL60
http://www.mouser.com/access/?pn=P3403ACL60
http://www.mouser.com/access/?pn=P3403ABL60
http://www.mouser.com/access/?pn=P3203ABL60
http://www.mouser.com/access/?pn=P2103ACLRP
http://www.mouser.com/access/?pn=P2703ACLRP
http://www.mouser.com/access/?pn=P2353ACLRP
http://www.mouser.com/access/?pn=P1553ABL60
http://www.mouser.com/access/?pn=P3403ACLRP
http://www.mouser.com/access/?pn=P3203ACLRP
http://www.mouser.com/access/?pn=P5103ACLRP
http://www.mouser.com/access/?pn=P1553AB60RP
http://www.mouser.com/access/?pn=P2000SCMCLRP
http://www.mouser.com/access/?pn=P3203AB60TP
http://www.mouser.com/access/?pn=P1553ABL60RP
http://www.mouser.com/access/?pn=P2703ACL60RP
http://www.mouser.com/access/?pn=P5103ACRP
http://www.mouser.com/access/?pn=P0900ECMC

