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DPDT USB 2.0 High-Speed and Mobile High-Definition Link (MHL) 5.8GHz Switch

Features

e Wide VCC Input Voltage Range: 2.3V to 5.5V

e USB Channel:Bandwidth (-3dB):5.8GHz
RON (Typ.): 4.6Q;CON (Typ.): 1.2pF

e Mobile High Definition Link (MHL) Channel:
Bandwidth (-3dB): 5.5GHz;
RON (Typ.): 5.7Q;CON (Typ.): 1.4pF

e Ultra-Low Power Consumption: 20pA (Typ.)

e Power-off Protection: Low Current Leakage
in Powered-Down State (VCC =0V)
Overvoltage Tolerance (OVT) on all I/O Pins

up to 5.5VOvervoltage Protection of 9V

Short to Data Pins

e Packaged in QFN2X1.5-10

Applications
e USB Ports

General Description

The is a dual single-pole, double throw (SPDT) switch
with a Mobile High-Definition Link (MHL) switch and an
USB2.0 High-Speed (480Mbps) switch housed in the
same package. Wide bandwidth of this product allows
the sharing of the USB connector for both MHL video
signals and USB data transmission.

The offers wide VCC input voltage range of 2.3V to
5.5V and features overvoltage tolerance (OVT)
function, which allows the /O pins to withstand
overvoltage conditions (up to 5.5V). The power-off
protection feature forces all I/O pins to be in
high-impedance mode when power is not present or
0V without excessive leakage current. 1.8V
compatible control logic of allows the direct interface
with the General-Purpose 1/0 (GPIO) of the baseband
processor.

Top View
e Notebook and Desktop Computers VCC P
e High-Side Power Protection Switchs =, { 10 ! PR
e Consumer Electronics USB+ L_1___5J| i !__“9__ SEL
e Telecom Systems J——
o Digital TV USBY 2 | i 8 jo-
e USB Device Power Switth [T ]
e Motherboard USB Power Switch MHL+y 3 im 7 | D-
MHL - ! - 1o
4 4 is! L8 fOF
Pin Configurations GND
Pin Pin . . Pin Pin ; ;
Number | Name Pin Function Number | Name Pin Function
1 USB+ | USB Data Link (Differential+) | 6 OE Output Enable (Active Low)
2 USB- | USB Data Link (Differential-) | 7 D- Switch Output (Differential-)
3 MHL+ | MHL Data Link (Differential+) | 8 D+ Switch Output (Differential+)
Switch Select(LOW=D+/D- To
4 MHL- | MHL Data Link (Differential-) | 9 SEL USB+/USBHIGH=D+/D- To
MHL+/MHL-)
5 GND | Ground 10 VCC Power Supply Pin
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DPDT USB 2.0 High-Speed and Mobile High-Definition Link (MHL) 5.8GHz Switch

Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)

Symbol Parameter Min Max Unit
VCC Supply Voltage -0.3 6 Vv
VI/O Input-Output DC Voltage -0.3 6 A
VD- D- DC Voltage (1) -0.3 9 \

V] Digital Input Voltage (SEL, OE) 0.3 6 Vv
IK Input-Output Port Diode Current (V1/0<0) -50 - mA
K Digital Logic Input Clamp Current (Vi<0) -50 % mA
ICC Continuous Current Through VCC - 100 mA
IGND Continuous Current Through GND -100 - mA
Tstg Storage Temperature -65 150 °C
ESD Human Body Model (HBM) -5500 5500 \

(1) This rating only applies to the D- pin with respect to GND. VCC must be powered within the recommended operating

conditions of 2.3V to 5.5V and the OE pin must be logic high for this rating to be applicable. Any condition where VCC is

unpowered or the OE pin is not high must reference the rest of the Absolute Maximum Ratings Table.

Recommend Operating Conditions

Symbol Parameter Rating Unit
VCC Supply Voltage 2.3t0 5.5 Vv
VI/O (USB)
VI/O (MHL) Analog Voltage 0 to Vcc vV
Vi Digital Input Voltage (SEL, OE) 0to VCC v
TRAM(VCC) Power Supply Ramp Time Requirement (VCC) | 100 to 1000 us/\V
TA Operating Free-Air Temperature -40 to 85 °C
RBJA Junction-To-Ambient Thermal Resistance 193 °CIW
RBJC(top) Junction-To-Case (Top) Thermal Resistance 96 °CIW
R6JB Junction-To-Board Thermal Resistance 118 °C/IW
eJT Junction-To-Top Characterization Parameter 7.8 °CIW
6JB Junction-To-Board Characterization Parameter 118 °CIW
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DPDT USB 2.0 High-Speed and Mobile High-Definition Link (MHL) 5.8GHz Switch
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Electrical Characteristics
Ta=-40°C to 85°C, Typical values are at Vcc=3.3V, TA=25°C, (unless otherwise noted)

Symbol Parameter Conditions Min | Typ | Max | Unit

MHL SWITCH

Vee=2.7V, Viio=1.65V, lon=-8mA 5.7 9

ON-State Resistance
Ron Vee=2.3V, Viio=1.65Y, lon=-8mA 57 9.5 Q

ON-State Resistance Match

ARON Vee=2.3V, Viio=1.65V, lon=-8mA - 0.1 - Q
between + and - Paths

Vce=5V, Switch OFF,

loz OFF Leakage Current -2 - 2 MA
VMHL:=1.65V to 3.45V, VD=0V

Vee=5V, Switch ON,

loN ON Leakage Current -2 - 2 HA
VumHL+=1.65V to 3.45V, Vp:= NC

ZON_GND | ON-State Impedance to GND | Viio=0V to 1.8V,TA=-40°C to 85°C 7 MQ
USB SWITCH
Ron ON-State Resistance Vee=2.3V, Viio=0.4V, lon=-8mA -- 4.6 7.5 Q

ON-State Resistance Match

ARON Vee=2.3V, Viio=0.4V, lon=-8mA - 0.1 - Q
between + and - Paths

Vee=5V, Switch OFF, Vuse:=0V to 3.6V,

loz OFF Leakage Current -2 - 2 HA
V=0V

Vec=5V, Switch ON,

loN ON Leakage Current -2 - 2 A
VusB+=0V to 3.6V, Vp+=NC

ZON_GND | ON-State Impedance to GND | Viio=0V to 1.8V,TA=-40°C to 85°C 7 MQ

DIGITAL CONTROL INPUTS (SEL, OE)

VIH Input Logic High Vee=2.3Vto 5V 1.3 - - A\
VIL Input Logic Low Vce=2.3Vto 5V == == 0.6 V
lIN Input Leakage Current Vee=5V, Vio=0V to 3.6V, Vin=0 to 5V -10 - 10 HA
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DPDT USB 2.0 High-Speed and Mobile High-Definition Link (MHL) 5.8GHz Switch

Dynamic Characteristics

Overoperating free-air temperature range (unless otherwise noted)
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Symbol Parameter Conditions Min | Typ | Max Unit
Vece=3.3V, Viio=0 or 3.3V, f=240MHz,
CoN(MHL) | MHL Path ON Capacitance . — 1.4 1.8 pF
Switch ON
Vce=3.3V, Viio=0 or 3.3V, f=240MHz,
ConsB) | USB Path ON Capacitance - 1.2 1.6 F
S8 P Switch ON P
Ci Digital Input Capacitance | Vcc=3.3V, VI=0 or 2V - 22 - pF
Vce=2.3V to 5V, RL1=50Q), f=240MHz,
Oiso OFF lIsolation - 36 - dB
Switch OFF
Vee=2.3V to 5V, Ri=50Q, f=240MHz,
XTALK Crosstalk . - -42 - dB
Switch ON
Vece=2.3V to 5V, Ri=50Q), f=240MHz,
BwmHy | MHL Path -3dBBandwidth - 55 - GHz
Switch ON
Vcc=2.3V to 5V, RL=501Q, f=240MHz,
Bwuss) | USB Path -3dB Bandwidth - 5.8 - GHz
Switch ON
SUPPLY
Vce Power Supply Voltage 23 _ 55 \%
Vece=5V, Vin=Vcc or GND, Vijo=0V,
lcc Positive Supply Current Switch - 20 40 pA
ON or OFF
Power Supply Current In Vce=5V, ViN=Vcc or GND, Vio=0V,
Icc, Hz : - 1 5 A
High-Z Mode Switch H
ON or OFF, OE=H
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DPDT USB 2.0 High-Speed and Mobile High-Definition Link (MHL) 5.8GHz Switch
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Timing Requirements

Symbol Conditions Min Nom Max | Unit
tswitch Switching Time (SEL To Output) See Figure 2 i 60 - ns
tzH, ZL(MHL) — — 7 - ps
MHL Enable Ti OE To Output
nable Time (OF To Outpu) | /=3 3v or OV
tHZ, LZ(MHL) — - - _4 22 - ns
MHL Disable Time (OE To Output) R1=50Q, CL=5pF,
21, 210s8) . Vee=2.3Vto5V | 7 3 us
USB Enable Time (OE To QOutput)
Viio=0.8V or 0V
tHz, LZ(USB) — - 17 - ns
USB Disable Time (OE To Output)
USB++
3V D+~ Jc 1.8V
| MHL+} c== SR \se
| © ov
SEL>_ ll cF SR L tswiTcH tswiTcH
- = v
VMHUUSB
= Vse = ov

(1) Al input pulses are supplied by generators having the following characteristics: PRRs10MHz,
Zo0=50Q,t<5ns, t<5ns.

(2) C.includes probe and jig capacitance.

Typical Performance Characteristics

480-Mbps USB2.0 Eye Pattern for USB Switch With

5
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DPDT USB 2.0 High-Speed and Mobile High-Definition Link (MHL) 5.8GHz Switch

Typical Performance Characteristics

1 300.00000 knz -0.4312 db
2 1.7822539 Ghz -1.9989 di
3 35776466 Ghz -2.4484 OB
4 418959608 Gnz -2.9957 de

~5 5.5410433 Ghz -3.4221 b
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Application Information

T VDD
Vour +

-L_O/'O‘_‘ _-G'L\e Vo

L oVar: o |
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J,— GND

Y

Channel ON, Row=(Von-Vio1)lon or (Von-Vioz)lon, Vser=H or L

ON-State Resistance (Ron)
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TPG3USB3000YP

DPDT USB 2.0 High-Speed and Mobile High-Definition Link (MHL) 5.8GHz Switch
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VDD
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VUUT 1
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seL] |
-l_— GND
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Channel OFF, Vsec=H or L

OFF Leakage Current (loz)
— VDD Network Analyzer
V ouU T+
&\e Rs
MWv
O
Vs
Vour . o'\e R.
——o0 =
Vs
= GND 1
R.
MN
Channel ON, Vsg=H or L, Rs=R,=50Q

Bandwidth (BW)
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DPDT USB 2.0 High-Speed and Mobile High-Definition Link (MHL) 5.8GHz Switch

Detailed Description

Functional Block Diagram
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w

SEL® Control
OE @ Logic

Function Table

SEL E SWITCH STATUS
X High Both USB and MHL switches in High-Z

Low Low D+/D- to USB+/USB-

High Low D+/D- to MHL+/MHL-
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Package informantion (unit: mm)

QFN2X1.5-10

TPG3USB3000YP

DPDT USB 2.0 High-Speed and Mobile High-Definition Link (MHL) 5.8GHz Switch
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Mounting Pad Layout (unit: mm)
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SIDE VIEW

COMMON DIMENSIONS (UNITS
OF MEASURE=MILLIMETER)

Symbol MIN NOM MAX
A 0.50 0.55 0.60
Al 0 0.02 0.05
A3 0.152REF
b 0.25 0.30 0.35
b1 0.20 0.25 0.30
b2 0.15 0.20 0.25
D 1.45 1.50 1.55
E 1.95 2.00 2.05
e 0.40 0.50 0.60
L 0.35 0.40 0.45
L1 0.30 0.35 0.40
M 0.10REF
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