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= SDP / SEP Protectors
— High Surge Capability
— Breakthrough Package Size
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High Surge Capability e A

Surge Regulatory Voice, ISDN,

Requirement T1/E1, T3,
(without external resistance) ADSL, VDSL

Ethernet
Power Over Ethernet

GR-1089 Interbuilding

SDPxxx0Q338CB SEPxxx0Q38CB
ITU K.20/K.21 Enhanced (8V-350V) (8V -90V)
(500A 2x10)
All SDP / SEP Devices
ITU K.20/K.21 Basic SDPXXXOQ38B are RoHS Compliant
(100A 10x560) (64V-350V) and UL recognized.

(File# E133083)

SDP: Semiconductor DSL Protector
% Littelfuse SEP: Semiconductor Ethernet Protector 3
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Breakthrough Package Size coLumons

= Tip & Ring Protection in one package
= 5x6 x1.5mm Surface Mount Package

= Standard SO-8 Footprint \
= Feed-thru PCB Layout ’

— Tip
—e Ground
e Ring

3

Package Size ComparisN @ .
] 4

SDP xxx 0 Q38 C B

s =
 —

PQFN
5x6x1.5mm

10220 MODFED SDP / SEP J T— Biased
< SIDACr C- 10x1000 100A
MS-013_6L (6-PIN SOIC) B Ak DSL Protector PAC KAGE
MEDIAN __ | Q38: QFN 5x6
VOLTAGE ' *

0 = Single protector
o74 Litteltuse
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Broadband Overview

* Broadband encompasses many technologies and protocols.
 For this module we will be focusing on the xDSL technololgies.

« XDSL uses complex coding schemes to pack more data into less

bandwidth.
POTS POTS |
ADSL | ADSL |mm Data Rates
Spectra
T1 1 T1 |
El F E1 |
ADSL2+ h ADSL2+ |mm—
ADSL2++ ﬁ ADSL2++ —
10BaseT _ 10BaseT _
VDSL _ VDSL ——lq---q
VDSL2 humum VDSL2 *
T3 * T3 |—
100BaseT | S 100BaseT | —

20 40 60 Mhz 80 100 120

o

50 100 150 200
Mbps/Pair

Wi Littelfuse 5

Expertise Applied |;‘J.ns-.-.-'er5 Delivered



Low Capacitance

= High Capacitance will rob
power from the signal.
= Capacitance gains in
importance as the data rate
of the signal increases.
— Non-Issue for Voice, T1/E1
— Minor Issue for T3, ADSL
— Major Issue for VDSL,
Ethernet
= SDP & SEP devices have
capacitance values that
are low enough to
preserve signal power.

/4 Litteltuse

CIRCUIT
PROTECTION [§
SOLUTIONS [ " 3

Typical Capacitance Values

(Zero Line Voltage)

SDPxxx0Q38CB
Viias = 50V

SDPxxx00Q38B

SEPxxx0Q38CB
Vgias = 9V

SP03-3.3

POOB0SCMC

P0640SCMC

P1800SCMC

P3100SCMC

GDT
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Constant Capacitance / Changing Voltage S

= Error-Free Broadband Requires Unchanging Capacitance

As Line Voltage Varies XE
= Changing Capacitance Causes Data Errors +Bias o> A
= Constant Capacitance Becomes More Critical as Data _

Rates Increase -Bias |

= Only the Patented Circuit of the SDP / SEP Can Offer
Constant Capacitance in a Semiconductor Protector.
(US Patent #7515391)

40
100 SIDACtor Capacitance vs Line Voltage
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50 — \\\\ —p3woseme| & L | @ [ [T t—mou»l /! H“‘x\
\\\\ \\\ — P3100D 8 D171 —— = J ‘-'l\"'l:;‘m
40 — P3500SCMC L — 21 1 1T J TTFT
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- ® Ideal Constant
Littelfuse s 7

Expertise Applied |;5.n5-.-.-'ers Delivered



CIRCUIT ~

A Perfectly Balanced Bridge coLuTIoNS \ f

+Bias

—e Tip

Z ——e Ground

-Bias —p—e Ring
One Robust SIDACtor Device %ﬂﬁ

— One V¢ (T-R, T-G, R-G)
= Optimal Capacitance Balance to Ground
= Minimal Longitudinal Conversion Loss

= No Conversion of Common-Mode Events to
Differential Mode

Wi Littelfuse ;
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Transformer Coupled Applications

No Conversion of Common-Mode Events to Differential: Mode

DSL Chipset

2-Element Solution

AL ot

. -
!

=3lEC A )

OVP Switches Close DSt Chipset T@f 3-Element Solution
when Vgg is present. é oo ]

>

[ O |

[ O |

SDP/ SEP Solution

!

While shown for DSL here, this E g R
perfectly balance bridge _.,_l |
advantage is useful in any st Chipset L TS
transformer coupled application. T '_"_r oy —"—| i
R
/4 Littelfuse > § I
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SDP vs GDT “SoLuTions

Comparison SDP / SEP GDT

Acceptable Capacitance Yes Yes
Constant Capacitance Yes Yes
AC Power Cross Dissipation Very Low Very High

Low (< 75V) Breakover

Voltages Available ves No
Voltage Overshoot Very Low Very High
Board Space Req’d Minimal Substantial

Backside PCB Mount Yes Not Likely

/4 Litteltuse
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Seven SDP / SEP Biasing Rules soLuTons

1. The bias voltage MUST be less than the SDP / SEP stand-
off voltage. (Vyias < Varm)

2. The bias supply may be ground referenced.
3. The bias supply may “float” with respect to ground.

4. The higher the bias supply voltage, the better the
performance of the SDP / SEP. Just watch out for Rule
#1...

5. Werecommend 1 MQ resistors for most applications.

6. The bias supply isolation resistors must be voltage rated
to Vg to avoid flash-over during a surge event.

(Usually 1206 for SDP or 0805 for SEP)

7. Several devices can share bias resistors.

Bias supply current will be < 5pA if these rules are followed.
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FAQ: Will My CM Have Trouble srotecTon
Mounting Your QFN Package?? sorions 8

Not Likely!
While some CM’s have had i -

Issues with other QFN
packages, those concerns
are usually associated with a
central ground pad in the
center of the package. Our
QFN package does not
utilize such a pad.

Non-Littelfuse QFN
w/ pad

P4 Littelfuse
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SDP / SEP Demo PCB “soLuTions

= SDP Demo PCB

— Four RJ11 Channels € "f?' | &um"m$
— Variety of SDP’s Can be Specified Sty |
— One Reference Channel e BE BE
— On-board 3 — 35V Bias Supply 4 l “ J J l! B

— External Bias Option
— Enhanced TeleLink Fuses

= SEP Demo PCB
— One 4-Pair Ethernet Channel

— Variety of SEP’s Can be Specified | ""”* B4 Litteltuse ®
— One Reference Channel | ) T
— On-board 3-35V Bias Supply\> | !! !ILI |! ] Ull i

— External Bias Option
— Enhanced TeleLink Fuses
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SDP / SEP SIDACtor crmeur B |
Overvoltage Protection Devices

soLuTions [T F A

Thank You!
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