RICHTEK

RT1303

Low Capacitance ESD Protection for Four High Speed 1/O Lines

General Description

The RT1303 is a low capacitance and high ESD-immunity
unidirectional TVS (Transient Voltage Suppressor) which
integrates four-line diode arrays and is designed to protect
ESD (Electrostatic Discharge) sensitive components used
in high speed I/O ports, such as USB 2.0... etc.

The RT1303 may be used to protect four high speed I/0
lines to meet the ESD immunity requirements of IEC
61000-4-2 level 4 (£8kV contact discharge, +15kV air
discharge).

Ordering Information

RT1303 L—Ll

Package Type
E : SOT-23-6
Lead Plating System
G : Green (Halogen Free and Pb Free)
Note :
Richtek products are :
» RoHS compliant and compatible with the current require-
ments of IPC/JEDEC J-STD-020.

» Suitable for use in SnPb or Pb-free soldering processes.

Marking Information
OL=: Product Code
DNN : Date Code

OL=DNN
A

Features

e ESD Protection for Four I/O Lines

o |IEC 61000-4-2 (ESD) £22kV (air), £17kV (contact)
o IEC 61000-4-4 (EFT) 40A (5/50ns)

o IEC 61000-4-5 (Lightning) 5.5A (8/20us)

e Low Operating Voltage : 5V

Low Clamping Voltage

e ROHS Compliant and Halogen Free

Applications

o Video Graphics Cards

o Notebook and PC Computers
e USB2.0

e LCD TV and Monitors

e Set-top Box

Pin Configurations
(TOP VIEW)
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RICHTEK

Functional Pin Description

Pin No. Pin Name Pin Function
1 /01 ESD Protection.
2 GND Ground. Connect this pin to the ground of the I/O signals.
3 1/02 ESD Protection.
4 1/03 ESD Protection.
5 VDD ESD Protection for Power Rail and Bias Voltage Input.
6 1/04 ESD Protection.

Function Block Diagram

/Olo 01/04
GNDo br oVDD
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RICHTEK

RT1303

Absolute Maximum Ratings (Note 1)

e Peak Pulse Current (tp = 8/ 20us) for Each 1/0 Pin, lpp 5.5A
e Operating Supply Voltage VDD to GND Pin 6V
e Lead Temperature (Soldering, 10 sec.) 260°C
o Operating Temperature Range -55°Cto0125°C
e Storage Temperature Range —65°C to 150°C
e ESD Susceptibility
ESD per IEC 61000-4-2 (Air) +22kV
ESD per IEC 61000-4-2 (Contact) +17kV
Electrical Characteristics
(Ta = 25°C , unless otherwise specified)
Parameter Symbol Test Conditions Min | Typ | Max | Unit
Reverse Stand-Off Voltage VRWM VDD to GND pin - - 5 Y
Reverse Breakdown Voltage |Vep Isp = 1mA, VDD to GND pin 6 -- -- \%
Diode Forward Voltage VE IF = 15mA, VDD to GND pin -- 0.8 1.1 \%
Reverse Leakage Current ILk Vpins = 5V, VDD to GND pin -- -- 1 pA
Clamping Voltage VCcLAMP IGPEII; glgA tp =8/20ps, Any /O to -- -- 10 \Y
Ci1 Vpins = 5V, Vio = 2.5V, f = 1MHz, B B 18
I/0-to-GND Junction between /O to GND oF
Capacitance Cio Vpins = Floated, Vijo = 2.5V, f = B I P
1MHz, between 1/0O to GND '
_ Cia Vpins = 5V, V|/_o = 2'5_\/’ f_: 1MHz, B B 018
1/0O-to-1/0 Junction between /O pins, Vpin2 = 0V .
Capacitance Cus Vpins = Floated, Vo = 2.5V, f = B B 0.24 P
1MHz, between 1/O pins, Vpin2 = OV '

Note 1. Stresses beyond those listed “Absolute Maximum Ratings” may cause permanent damage to the device. These are

stress ratings only, and functional operation of the device at these or any other conditions beyond those indicated in

the operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions may

affect device reliability.
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RT1303 RICHTEK
Typical Application Circuit

VBus
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Typical Operating Characteristics
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Applications Information

ESD Protection for four Data Lines and Power
Supply Rail

As shown in Figure 1, the RT1303 can be used to protect
four data lines and power supply rail against electrostatic
discharge (ESD). In this application, the operating voltages
on the data lines must be less than the supply voltage
(Vsus).

VBus ]

Data Line 1
_ Data Line 2
= / | 4 / 0
g | Oll:[ 6 DI 04 §
- @
9O |= GND VDD Q
S |~ 2 sF—— |g
2 = /02 /03 Lls
O —
g | 2O 0=

Data Line 3

Data Line 4 L

Figure 1. Pin Connections-1 of the RT1303

The four data lines are connected to the 1/01 to 1/04 pins
of the RT1303. The GND pin must be connected directly
to system ground plane. The VDD pin connected to the
power supply rail (Vgus). The lengths of the connecting
paths on the PCB must be kept as short as possible to
minimize their parasitic inductance and capacitance.

ESD Protections for four Data Lines only

As shown in Figure 2, the RT1303 can be used to protect
four data lines only against electrostatic discharge (ESD).
In this application, the VDD pin of the RT1303 is not
connected. The considerations for the other connections
are same as the description in the section “ESD
Protections for four Data Lines and Power Supply Rail”.
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Figure 2. Pin Connections-2 of the RT1303

ESD Discharge Current Path

Figure 3 (a) and Figure 3 (b) show the current paths during
an electrostatic discharge. When the transient voltage on
the protected lines exceeds the voltage threshold “the
breakdown voltage of the TVS diode plus one diode drop”,
the TVS diode conducts current to clamp the transient
voltage. The ESD surge current flows through the internal
diode array and the TVS diode. Therefore, the RT1303
prevents the transient voltage on the data lines and power
rail to protect the IC.

Current
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Figure 3 (a). ESD Discharge Current Path-1
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Figure 3 (b). ESD Discharge Current Path-2
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RICHTEK RT1303

Outline Dimension
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Dimensions In Millimeters Dimensions In Inches
Symbol . .
Min Max Min Max

A 0.889 1.295 0.031 0.051
Al 0.000 0.152 0.000 0.006
B 1.397 1.803 0.055 0.071
b 0.250 0.560 0.010 0.022
C 2.591 2.997 0.102 0.118
D 2.692 3.099 0.106 0.122
e 0.838 1.041 0.033 0.041
H 0.080 0.254 0.003 0.010
L 0.300 0.610 0.012 0.024

SOT-23-6 Surface Mount Package

Richtek Technology Corporation
14F, No. 8, Tai Yuen 1% Street, Chupei City
Hsinchu, Taiwan, R.O.C.

Tel: (8863)5526789

Richtek products are sold by description only. Richtek reserves the right to change the circuitry and/or specifications without notice at any time. Customers should
obtain the latest relevant information and data sheets before placing orders and should verify that such information is current and complete. Richtek cannot
assume responsibility for use of any circuitry other than circuitry entirely embodied in a Richtek product. Information furnished by Richtek is believed to be
accurate and reliable. However, no responsibility is assumed by Richtek or its subsidiaries for its use; nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by implication or otherwise under any patent or patent rights of Richtek or its subsidiaries.
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