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Semtech is a Proven Leader SEMTECH
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Discretes and Protection for SLV Series Launched SFC2309 RClamp0524P First SCR protection
Mllltal'}; & Zgl;igsilablllty Industry’s First Low PrFItrStt'i:hr!\) gh\ll? InLdus:jriys Eldrst & Device
PP Leakage Low Voltage TVS otection Device eading tage
HDMI Protection
IC
LCO1-6 Launched SRV05-4 TClamp3302N ‘2’ Package
First Commercial Industry’s first Monolithic TVS Industry’s Standard Industry’s First
part for protecting Array Launched device encapsulated silicon
Telecom Interfaces for Base Station Non-leadframe
Lightning Protection 0201 Package
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Trademarked Name Convention SEMTECH

XClampXXXXYQ

xClamp = Family (Trademarked)
1) XXXX = 5i¥2#7: BE / 3#7H :Version / 4478 : 518
%) 3324:3.3V-45142 & [ 0544 :5V-4514H
#l5+) 7538 : 5V-85142H
2) Y = Package (A —2)
#l) RClamp0504F
= RailClamp Family 5V, 4 Lines SC-70
3) Q= AEC-Q100
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SMTC Flow through package SEMTECH
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»RClamp7522T »RClamp7524T

RClamp7528T
»(1mm x 0.7mm) »(1.3mm x 0.8mm) (2.6mm x 1.1mm)
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SMTC Flow through package SEMTECH
Q N EpinZEOBWICELZEICEYTEOA) YR HYET

= IN\V—UDINEE

= ESDE—VBEDIKR

= FHILVEDRMVDEDEN S, FYEREIL

/ No Internal Connection
Unnecessary pad & parasitics
A—
— _ /O
> GND

Pins connected internally { RClamp0564P

RClamp0524P No Parasitics

(2.5mm x 1mm)
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SMTC Flow through package SEMTECH
180
Pin5:Vc=171V Measured with 50 Ohm scope input
. impedance, 2GHz bandwidth. Corrected
160 Pinl:Vc=170V for 50 Ohm, 20dB attenuator. ESD gun
return path connected to ESD ground
140 Pin2: Vc= 141V plane
Pind: Vc=140V
120
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USB 3.1 Protection
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USB 3.1 Protection SEMTECH

RClamp3331ZA Gen 1 RClamp33712C Gen 2

O Operating Voltage of 3.3V O Operating Voltage of 3.3V
0 ESD Withstand +-18kV/+-18kV Q ESD Withstand +-10KV/+-17kV
(Contact/Air) (Contact/Air)

O Low Capacitance of 0.45pF(MAX) O Low Capacitance of 0.25 pF(MAX)
O Low Dynamic Resistance 0.20 Ohms ' W Low Dynamic Resistance 0.14 Ohms
O ESD Clamping 7V(Typ) @ IPP=16A | W ESD Clamping 4.6V Typ @ IPP=16A

5/28/2018 Semtech Confidential ..



P

Reversible Type-C Connector Pin out SEMTECH

Legacy

5V Low Speed l

High-Speed Data for USB 2.0 High-Speed Data for
USB or Alternate Modes Interface USB or Alternate Modes

Configuration For Sideband
Detection etc. Use (not USB)

A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A11 A12
GND | TX1+ | TX1- | Vbus | CCA1 D+ D- SBU1 | Vbus | RX2- | RX2+ | GND

GND | RX1+ | RX1- | Vbus | SBU2 D- D+ CC2 | Vbus | TX2- | TX2+ | GND
B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1

Cable Cable Cable Cable
Ground Bus Power Bus Power Ground
A
High-Speed Data for For Sideband Configuration High-Speed Data for
USB or Alternate Modes Use (not USB) Detection etc. USB or Alternate Modes
Up to 10Gbps 5V, 12V, 20V

Requires low cap

5/28/2018 Semtech Confidential




Reversible Type-C Connector Pin out SEMEECH
with Analogix reference design

Legacy RClamp0524PA x 2
(CC1/CC2/D+/D-)

5V Low Speed l

High-Speed Data for USB 2.0
USB or Alternate Modes Interface

High-Speed Data for
USB or Alternate Modes

or Sideband
Use (not USB)

Configuration
Detection etc.

“A5
CC1

sBU2

\BS

B9

Cable
Bus Power

High-Speed Data for For Sideband High-Speed Da for

USB or Alternate Modes Use (not USB) Detection etc. USB or Alternate Moues
RClamp33712C x 8
T o P | uClamp0561P x 4
Requires low cap P uClamp0541Z x 4
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uClampxx61P Family SEMTECH
VbusfRHEMR TVS

<--- 0.8mm -->
Features —

= BEERSAVFYT 5V, 10V, 12V, 15V, 24V
30V, 36V, 40V, 60V family

= FEICBEVH—UBREE  (up to 80A)

= {ELVESDE—YERE (<50V on 8KV test)

= E—9EH 1200 - 1600 Watts

= +/- 30KV contact/air per IEC 61000-4-2 {R:E HClampxx61P

Applications

= USB VBUS
= Battery Line protection /f ____'

= General VBUS protection ;#{iﬁ |- fﬁ g

= Automotive Applications i ; i—
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RClamp3371ZC- USB 3.1 Gen 2 Protection
RClamp3361Z@Version up

= Protects USB 3.1 - 10 Gbps data lines -

= ESD{REE{E =+10kV Contact £17kV Air s

= BIEAE : 0.23 pF (Typ) %ﬁ

» Designed for USB 3.1, HDMI 2.0, >
DisplayPort 1.4 RCamp33712€ Gotiom View

= 3.3V working voltage

u Q_QON*&#”IE - 0.14 ohm T
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RClamp3371ZC vs Competition SEMTECH
20
18 >33% Lower Ta =25
Clamping Voltage = O = D20
At 16A (8kV) ueAs
16
14
< 12
'E RClamp33712C Competitive Device
o 1]
= 10
= |
L&)
E 8
o
6
4 >50% Lower Turn On Voltage
2 /
0
0 5 10 15 20

DUT Voltage (V)
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RClamp3371ZC Clamping by 8KV SEMTECH

120
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USB Type C Protection
Layout using RClamp3361Z (series device)

Figure 1- USE Type-C Top Layer Protection Example

Figure 2 - USE Type-C Bottom Layer Protection Example

Pins A1 - A12

RClamp336iZ

RClamp33iZ

RClamp3361Z
(2 Each)

RClamp3361Z
(2 Each)
RClamp3361L

RClampi3612

Fins B1-B12

RClamp336iZ

RClamp3361Z
uClamp05T1P
RClamp3361L

(2 each)

RClamp3dsiZ

RClanp33612

USB 3.1 Eye Pattern

10Gb/s (USB 3.1) Eye Diagram with RClamp3361ZA

Rise Time: 38 42ps
Fall Time: 37 54ps
Jitter: 2.45ps
Data Rate: 10.0 Gb/s

Mask: USB3.1

o & MSC 1002 USD 1110 ey
) J w1003 cas

Dimccay ask Volatons

Mask: USB3.1

)
/)
SEMTECH

Rise Time: 29.98ps
Fall Time: 28.22ps
Jitter: 2.63ps
Data Rate: 10.0 Gb/s
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RClamp0564P — 4 Line HDMI 2.0 Solution SEMTECH

Benefits
> 5V4SM4FHEH
> #8{ECap (0.20pF I/O-GND max)

> Flow through packagel=&ABHLELA7 I+
> ESD{REE{E =+=10kV Contact =15kV Air

0.25 7

0.20

0.15 -+

0.10

Capacitance - Cj(pF)

0.05

0.00 -+

1
Reverse %Ioltage - V?%(V)
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0.4mm Diff Pair

GND

Diff Pair

RClamp0564P
(2.0mm x 1.0mm)
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Clamping Performance SEMTECH

ESD Clamping (+8kV Contact per IEC 61000-4-2) TLP IV Curve - Positive Pulse
140 16
bleasured with 50 Ohm soope input Tramsrmission Line Pulse Test
impedants, 2GHz bandwidth. Corrected 14 |- (TLP) Settings: —
120 for 50 0hrm, 4008 attenuator. ESD gun t,= 100ns, t, = 0.2ns,
return path connected to ESD ground plane. I 80d Wy, Bveraging window:
- 12 | t, = T0ns to t, = 90ns
2 100 0 /
w
s <
&0 E 8
£
=
o 60 3 6
£ 4
a - 4
& a0
© 2
20 0 —
0 d -2
-10 0 10 20 30 40 50 60 70 BD Q 2 4 B 8 10 12 14
Time (ns) TLFP Voltage (V)
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10Gbps Eye Diagram with RClamp0564P  SEMTECH

Telrrombe  _ | X% 4763 Whavelgrms Telgronde  _ | X

) 1 BB 1 2 iiaass o oiee | AcaMode [Sampie) 0 BNY 1) = 5 [ 5 B 0] ) RuvSiops T Diec | AmMode [sampte = oov  ET F|[=]

NRZ = Amrglitude - EZa _-:.E E |_- T s ae (0] || Ol (| B | TV | O (IRE || D NRZ = Amrglitude - EZa _-:.E E |_- T s ae (0] || Ol (| B | TV | O (IRE || D

=* | PhaseRed (C3_C4) Wavelorm Maasurement iy, =* | PhaseRed (C3_C4) Wavelorm Maasurement iy,
ol 1] 00 0evi el 1 Bith HE ol 1] 00 0evi el 1 Bith HE
[ 1305 [ 47305
wi wimDE1 Bl = = wi wimDE1 Bl = :
£ EyeH HE 2 EyeH 2 E
o] WimDe2 Bl | w o] WimDe2 Bl | w T

10Gbps without TVS 10Gbps with RClamp0564P

Differential measurement with PRBS-31 Pattern
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Rclamp0524PA - Low cost 4 line SEMTECH

0 RClamp0524PA Features: A K >
= 5V 4 Line protection T Ping —0Pns /N
= BIER=E 0.3 pFtyp ZF ZIS ZJS
= ESDREEE : *£17kV/x12kV Air/Contact 3

= FEEIT—ME 2.5x 1.0/ w5 — =

3 Key Applications:

I r ! !_I | .I
. I%Es/ryrﬁl (-j- I"| IEI I 3 I '4' I5I
" H D M I 1 " 4 Fin ldentification
= USB3.0 1,2,4,5 Input Lines
QOutput Li
. GbE 67.8,10 (Mo n'.ent'lF.:au CuTﬁ::t'un]
3,8 Ground

SLP2510F8 Pin Configuration (Top View)
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Note: copy or use of the material in this presentation can only be done with Semtech authorization
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