
PROTECTION PRODUCTS

1 www.semtech.com

PRELIMINARYPROTECTION PRODUCTS - RailClamp

RClamp7538P
 Low Capacitance RClamp

8-Line ESD protection

Description Features

Dimensions Circuit Diagram

Revision 6/27/2013

Applications

Mechanical Characteristics

HDMI 1.4

V-By-One

MHL

LVDS Interfaces

eSATA Interfaces

ESD protection for high-speed data lines to

IEC 61000-4-2 (ESD) ±25kV (air), ±20kV (contact)

IEC 61000-4-5 (Lightning) 5A (8/20 s)

IEC 61000-4-4 (EFT) 40A (5/50ns)

Package design optimized for high speed lines

Flow-Through design

Protects eight high-speed lines

Low capacitance: 0.60pF Maximum (I/O to Ground)

Low ESD clamping voltage

Low dynamic resistance: 0.42 Ohms (Typ)

Solid-state silicon-avalanche technology

SLP3810N9 9-pin package (3.8 x 1.0 x 0.50mm)

Pb-Free, Halogen Free, RoHS/WEEE Compliant

Lead Pitch: 0.4mm (intra-pair), 0.50mm (pair-to-

pair)

Lead finish: NiPdAu

Marking: Marking Code

Packaging: Tape and Reel

8-Line ProtectionNominal Dimensions in mm (Bottom View)
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RailClamp TVS arrays are ultra low capacitance ESD

protection devices designed to protect high speed data

interfaces. This series has been specifically engineered

to protect sensitive components which are connected

to high-speed data and transmission lines from over-

voltage caused by ESD (electrostatic discharge), CDE

(Cable Discharge Events), and EFT (electrical fast

transients).

The RClamp7538P  will protect eight lines or four

differential pairs.  Each line has a maximum capaci-

tance of only 0.60pF between any I/O pin and ground.

This allows it to be used on circuits operating in excess

of 3GHz with minimal signal attenuation.  They feature

high maximum ESD withstand voltage of +/- 20kV

contact, +/-25kV air discharge per IEC 61000-4-2.

The RClamp7538P is in a 9-pin SLP3810N9 package.  It

measures 3.8 x 1.0mm with a nominal height of 0.50mm.

Intra-pair lead pitch is 0.40mm while the pair-to-pair pitch

is 0.5mm.  The innovative flow through package design

simplifies pcb layout and allows matched trace lengths

for consistant impedance between high speed differen-

tial lines.

The combination of small size, low capacitance, and high

level of ESD protection makes this device a flexible solu-

tion for applications such as HDMI, MHL, LVDS, and eSATA

interfaces.
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Absolute Maximum Rating

Electrical Characteristics (T=25oC)

gnitaR lobmyS eulaV stinU

)sμ02/8=pt(rewoPesluPkaeP P
kp

57 sttaW

)sμ02/8=pt(tnerruCesluPkaeP I
PP

5 A

)riA(2-4-00016CEIrepDSE

)tcatnoC(2-4-00016CEIrepDSE

V
DSE

52-/+

02-/+

Vk

erutarepmeTgnitarepO T
J

521+ot55- C°

erutarepmeTegarotS T
GTS

051+ot55- C°

retemaraP lobmyS snoitidnoC muminiM lacipyT mumixaM stinU

egatloVffO-dnatSesreveR V
MWR

DNGotO/IynA 5 V

egatloVnwodkaerBesreveR V
RB

I
t

,Am1=

DNGotO/IynA

5.6 9 11 V

tnerruCegakaeLesreveR I
R

V
MWR

,V0.5=

DNGotO/IynA

500.0 001.0 Aμ

egatloVgnipmalC V
C

I
PP

sμ02/8=pt,A1=

DNGotO/IynA

21 V

egatloVgnipmalC V
C

I
PP

sμ02/8=pt,A5=

DNGotO/IynA

51 V

egatloVgnipmalCDSE 1 V
C

,A4=PPI

sn001/2.0=plt

21 V

egatloVgnipmalCDSE 1 V
C

,A61=PPI

sn001/2.0=plt

71 V

ecnatsiseRcimanyD 2 R
D

sn001=pt 24.0 smhO

ecnaticapaCnoitcnuJ C
j

V
R

,zHM1=f,V0=

DNGotO/IynA

05.0 06.0 Fp

V
R

,zHM1=f,V0=

snipO/IneewteB

52.0 4.0 Fp

Notes

1)Transmission Line Pulse Test (TLP) Settings: t
p
 = 100ns, t

r
 = 0.2ns, I

TLP
 and V

TLP
 averaging window: t

1
 = 70ns to

t
2
 = 90ns.

2) Dynamic resistance calculated between I
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pp

 = 16A
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Typical Characteristics

Non-Repetitive Peak Pulse Power vs. Pulse Time 8/20us Pulse Waveform

0

10

20

30

40

50

60

70

80

90

100

110

0 5 10 15 20 25 30

Time (μs)

P
e
rc

e
n
t 

o
f 

I P
P

e
-t

td = IPP/2

Waveform

 Parameters:

tr = 8μs
td = 20μs

Junction Capacitance vs. Reverse Voltage

(Between any I/O and Ground)

Clamping Voltage vs. Peak Pulse Current

(Between any I/O and Ground)

TLP Characteristic (Positive) TLP Characteristic (Negative)
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ITLP and VTLP averaging window:

 t1 = 70ns to t2 = 90ns
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Typical Characteristics (Con�t)

Typical Insertion Loss S21 Analog Crosstalk

ESD Clamping (-8kV Contact per IEC 61000-4-2)

(Between any I/O and Ground)

ESD Clamping (+8kV Contact per IEC 61000-4-2)

(Between any I/O and Ground)
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Assembly Guidelines

The small size of this device means that some care

must be taken during the mounting process to insure

reliable solder joint.  Semtech's recommended assem-

bly guidelines for mounting this device are shown in

the Table.  The figure below details Semtech�s recom-

mended aperture based on the below recommenda-

tions.  Note that these are only recommendations and

should serve only as a starting point for design since

there are many factors that affect the assembly

process.   The exact manufacturing parameters will

require some experimentation to get the desired

solder application.

Recommended Mounting Pattern

Applications Information

Stencil Opening 

Land Pad ( Follow Drawing)

All Dimensions are in mm.

Land Pad. Stencil opening Component
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Outline Drawing - SO-8Outline Drawing - SLP3810N9

THIS LAND PATTERN IS FOR REFERENCE PURPOSES ONLY.

CONSULT YOUR MANUFACTURING GROUP TO ENSURE YOUR

NOTES:

2.

COMPANY'S MANUFACTURING GUIDELINES ARE MET.

CONTROLLING DIMENSIONS ARE IN MILLIMETERS (ANGLES IN DEGREES).1.
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Marking Code Ordering Information

RailClamp and RClamp are trademarks of Semtech Corporation.

Carrier Tape Specification

Device Orientation in Tape (5K Piece Option)

PIN 1
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Contact Information

Semtech Corporation

Protection Products Division

200 Flynn Road, Camarillo, CA 93012

Phone: (805)498-2111   FAX (805)498-3804


