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Absolute Maximum Rating

Electrical Characteristics (T=25oC)
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Typical Characteristics

Non-Repetitive Peak Pulse Power vs. Pulse Time Power Derating Curve
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Clamping Voltage vs. Peak Pulse CurrentPulse Waveform

Forward Voltage vs. Forward Current Normalized Capacitance vs. Reverse Voltage
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CH1 S21 LOG 20 dB/ REF 0 dB

START .030 000 MHz STOP 3 000. 000 000 MHz

Insertion Loss S21 Analog Cross Talk

Typical Characteristics (Con’t)

3 dB/CH1 S21 LOG REF 0 dB

START .030 000 MHz STOP 3 000. 000 000 MHz
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Applications Information
Device Connection Options for Protection of Eight
High-Speed Data Lines

This device is designed to protect eight data lines from
transient over-voltages by clamping them to a fixed
reference.  When the voltage on the protected line
exceeds the reference voltage (plus diode VF) the
steering diodes are forward biased, conducting the
transient current away from the sensitive circuitry.
Data lines are connected at pins 1, 2, 4, 5, 7, 8, 9,
and 10.  The negative reference is connected at pin 6.
This pin should be connected directly to a ground plane
on the board for best results.  The path length is kept
as short as possible to minimize parasitic inductance.
The positive reference is connected at pin 3.  The
options for connecting the positive reference are as
follows:

1. To protect data lines and the power line, connect
pin 3 directly to the positive supply rail (VCC).  In this
configuration the data lines are referenced to the
supply voltage.  The internal TVS diode prevents
over-voltage on the supply rail.

2. In applications where the supply rail does not exit
the system, the internal TVS may be used as the
reference.  In this case, pin 3 is not connected.
The steering diodes will begin to conduct when the
voltage on the protected line exceeds the working
voltage of the TVS (plus one diode drop).

Universal Serial Bus ESD Protection

The RClamp0508M may be used to protect USB 2.0
ports on monitors, computers, peripherals or portable
systems.  Each device will protect up to four USB ports.
When the voltage on the data lines exceed the bus
voltage (plus one diode drop), the internal rectifiers are
forward biased conducting the transient current away
from the protected controller chip.  The TVS diode
directs the surge to ground.  The TVS diode also acts
to suppress ESD strikes directly on the voltage bus.
Thus, both power and data pins are protected with a
single device.

Schematic

Pin Configuration
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Applications Information
ESD Protection With RailClamps

RailClamps are optimized for ESD protection using the
rail-to-rail topology.  They are designed to overcome the
inherent disadvantages of using discrete signal diodes
for ESD suppression.  The RailClamp’s integrated TVS
diode helps to mitigate the effects of parasitic induc-
tance in the power supply connection.  During an ESD
event, the current will be directed through the inte-
grated TVS diode to ground.  The maximum voltage
seen by the protected IC due to this path will be the
clamping voltage of the device.  The line loading capaci-
tance is minimized by using low capacitance steering
diodes.  The steering diodes are scaled to handle high
current ESD events without damage or degradation.
The end result is a highly reliable, integrated solution
that eliminates the guess work associated with using
discrete components.

Matte Tin Lead Finish

Matte tin has become the industry standard lead-free
replacement for SnPb lead finishes.  A matte tin finish
is composed of 100% tin solder with large grains.
Since the solder volume on the leads is small com-
pared to the solder paste volume that is placed on the
land pattern of the PCB, the reflow profile will be
determined by the requirements of the solder paste.
Therefore, these devices are compatible with both
lead-free and SnPb assembly techniques.  In addition,
unlike other lead-free compositions, matte tin does not
have any added alloys that can cause degradation of
the solder joint.
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Applications Information - SPICE Model

RClamp0508M Spice Model

sretemaraPecipSM8050pmalCR

retemaraP tinU )DRCL(1D )DRCL(2D )SVT(3D

SI pmA 41-E01 41-E01 41-E01
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Outline Drawing - SO-8

Land Pattern - MSOP 10L

Outline Drawing - MSOP 10L
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Marking Codes

Ordering Information

508M
XXXX

* XXXX = Date Code
** Dot indicates Pin 1

RailClamp and RClamp are marks of Semtech Corporation
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hcnarBaeroK T le 7734-725-2-28:
F 6734-725-2-28:xa

).K.U(detimiLhcetmeS 006-725-4971-44:leT
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Contact Information for Semtech International AG
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