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LOW POWER DUAL SPST HI-SPEED USB 2.0 (480MBPS) SWITCH

Description

The IDTUS8032 is a low power, dual SPST 2-port hi-speed
USB 2.0 switch. This part is configured as a single pole,
single throw switch and is optimized for switching or
isolating a hi-speed (480 Mbps) source or a hi-speed and
full-speed (12 Mbps) source. The IDTUS8032 is compatible
with the requirements of USB2.0 and features an extremely
low ON capacitance (Cqy) of 6.0 pF. The wide bandwidth of
this device (>500 MHz) exceeds the bandwidth needed to
pass the 3rd harmonic, resulting in signals with minimum
edge and phase distortion. Superior channel-to-channel
crosstalk also minimizes interference.

The IDTUS8032 contains circuitry on the D+/D- pins which
allows the device to withstand an overvoltage condition.
This device is also designed to minimize current
consumption even when the control voltage applied to the
OE pin is lower than the supply voltage (Vcc). This feature
is especially valuable to portable applications such as cell
phones, allowing for direct interface with the general
purpose I/Os of the baseband processor.

Applications

* Notebooks, PDAs
® Cellular phones, Digital cameras
* LCD monitors, TVs, Set-top Boxes

Application Block Diagram

IDTUS8032

Features

* Low On capacitance, 4.5 pF (typical)
* Low On resistance, 3.5Q (typical)
* Low power consumption (3 mA maximum)
— 1 mA typical ICCT over and expanded control voltage
range (VIN=2.6 V, Vcc=3.6 V)
* Wide -3dB bandwidth, > 500 MHz
* 8K I/O to GND ESD protection

* Power OFF protection when Vc= 0V, D+/D- pins can
tolerate up to 3.6 V

* Packaged in RoHS compliant 8-pin SOIC or 8-pin MSOP
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Pin Assignment (8-pin SOIC and 8-pin MSOP)

OE- — 1 8 — VCC

HSD- — 2 7 — OE+
D- — 3 6 — HSD+

GND —1 4 5 — D+

Analog Symbol

HSD+ HSD- e
T o o

OE+ Control OE-—— Control
Truth Table
OE+, OE- Function
H Disconnect
L D+, D- = HSD

Pin Descriptions

Pin Name Pin Description
OE+, OE- Bus switch enable.
D+, D-, HSD+, HSD- Data ports.
NC No connect.
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Absolute Maximum Ratings

Stresses above the ratings listed below can cause permanent damage to the IDTUS8032. These ratings, which are
standard values for IDT commercially rated parts, are stress ratings only. Functional operation of the device at these
or any other conditions above those indicated in the operational sections of the specifications is not implied.
Exposure to absolute maximum rating conditions for extended periods can affect product reliability. Electrical
parameters are guaranteed only over the recommended operating temperature range. All voltages referenced to

ground.
Symbol Parameter Rating

Vee Supply Voltage -0.5VvVto55V

Vs DC Input Voltage * -0.5Vt055V
DC Switch Voltage *

VN HSD -0.5VtoVect00.3V
D+, D- -0.5Vto4.6V
DC Input Diode Current -50 mA
DC Output Current 50 mA

Storage Temperature

-65°C to 150°C

ESD (Human Body Mode)

All Pins 7.5 kV
I/O to GND 8 kv
Recommended Operating Conditions 2
Symbol Parameter Rating
Vee Supply Voltage 30Vto3.6V
VN DC Switch Voltage 0V to Ve
DC Input Diode Current 0V to Ve
Storage Temperature -40°C to +85°C

Note 1: The input and output negative voltage ratings may be exceeded if the input and output diode current ratings
are observed. DC switch voltage may never exceed 3.6 V.

Note 2: Control input must be held HIGH or LOW and it must not float.
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DC Electrical Characteristics
Unless stated otherwise, typical values are at 25°C

Tp =-40°C to +85°C
Symbol Parameter Conditions Vee (V) | Min. | Typ. | Max. | Units
Vi Clamp Diode Voltage N =-18 mA 3.0 0 -1.2 \Y,
ViH Input Voltage HIGH 3.0t03.6 13 \Y
3.6 1.7
ViL Input Voltage LOW 3.0t0 3.6 0.5 \
3.6 0.7
N Control Input Leakage ViN =0V to Ve 3.6 -1.0 1.0 MA
loz OFF State Leakage 0 <HSD < Ve 3.6 -2.0 2.0 MA
lore Power OFF Leakage ViNn=0Vto3.6V 0 -2.0 2.0 HA
Current (D+, D-) Vee =0V
Ron Switch On Resistance 1 ViN=0.4V, gy =-8 MA 3.0 35 | 10.0 Q
ARon Delta Rop 2 ViN =04V, Igy = -8 MA 3.0 0.35 Q
Ron Flatness | Rgy Flatness ! ViN=0V10 1.0V, gy =-8 MA 3.0 2.0 Q
lcc Quiescent Supply Current ViN=0VorVee, loyr=0 3.3 300 PA
lceT Increase in Icc Current per VIN=2.6V,Vcc=3.6V 3.6 1 3 mA
Control voltage and V¢ levels

Notes:

1. Measured by the voltage drop between Dn, HSD, Dn pins at the indicated current through the switch. On Resistance is
determined by the lower of the voltage on the two ports.

2. Guaranteed by design.

AC Electrical Characteristics
Unless stated otherwise, typical values are for Voc = 3.3 V at 25°C

Tp =-40°C to +85°C
Symbol Parameter Conditions Vee (V) | Min. | Typ. | Max. | Units
ton Turn ON Time, OE to output | Vi =0.8V,R =50Q C_ =5pF | 3.0t03.6 15.0 | 30.0 ns
tore | Turn OFF Time, OE to output | V;y=0.8 V, R, =50Q C, =5pF | 3.0t03.6 12.0 | 30.0 ns
tpp Propagation Delay 1 R, =50Q C, =5pF 3.3 0.25 ns
Orr OFF lIsolation (non-adjacent) | Rt = 500 f = 240 MHz 3.0t0 3.6 -35.0 dB
Xtalk Non-adjacent Channel Rt =50Q f = 240 MHz 3.0t0 3.6 -55.0 dB
Crosstalk
BW | -3dB Bandwidth Rr=50Q C,_ =0 pF 3.0t03.6 500 MHz
Ry =50Q C_ =5pF 450

Note 1: Guaranteed by design.
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USB Hi-Speed Related AC Electrical Characteristics

Tp =-40°C to +85°C

Symbol Parameter Conditions Vee (V) | Min. | Typ. | Max. | Units
tsko) | Channnel-to-channel Skew C_=5pF 3.0t0 3.6 50.0 ps
tsk(p) Skew of the Opposite Transitions | C| =5 pF 3.0t03.6 20.0 ps

of the Same Output 1
t Total Jitter * R, =50Q C, =5 pF, 3.0t03.6 200 ps
tR = tF = 500 ps at 480 Mbps
(PRBS = 215-1)

Note 1: Guaranteed by design.

Capacitance

Ta =-40°C to +85°C
Symbol Parameter Conditions Min. | Typ. | Max. | Units
Cin Control Pin Input Capacitance Vee =0V 1.0 pF
Con D1,, D2,, Dn ON Capacitance Vee = 3.8, OE =0V 45 pF
Corr | D1, D2, OFF Capacitance Ve and OE = 3.3 1.7 pF

Thermal Characteristics

Parameter Symbol Conditions Min. | Typ. |Max.| Units

Thermal Resistance Junction to CRTN Still air 150 °C/wW

Ambient 05a | 1m/s air flow 140 °C/W

CRTN 3 m/s air flow 120 °C/wW

Thermal Resistance Junction to Case 0;c 40 °CIW

Thermal Resistance Junction to Top Y1 Still air 20 °CIW
of Case
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Test Circuits and Timing Diagrams
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IDTUS8032
NC——y IDnjoFr)
i o T Vi
Lii}“gg__ 1_raND

III.l'rs =0 Dr"-.-",:,:

Each switch port is tested separately.

OFF Leakage

IDTUS8032
HSD
— D+, D-
LV
C* A, | Vour
GND Rg
GND
Ve
GMD

R, . Bg, and C| are functions of the application environment
(see AC Electrical tables for specific values).

*Cy includes test fixture and stray capacitance.

AC Test Circuit Load
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tF"SE: 500p5 tFn"lLL :5':”:'[:35
BOOmMV | ——
Input: HSD+,
HSD-
400m\
.IIH'I.OH ______
Output: D+, D- —
VoL
— tpLH tpHL

Switch Propagation Delay Waveforms (Tpp)

tF"SE =2.5ns tFn"—"LL =2.65ns
Veg-—————-f--
Input - OE
GMND
VoH-----—+ 0%,
Ulltput - ."ilrﬂ.u'[
VoL
—+ ton torF

Turn ON/ Turn OFF Waveform (Ton / Topg)
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tgise = 500ps
BOOMY —--———-
Input: D+, D-
400mY
tgise = S00ps
Viow
BOOMY ———————f—- - Output1: HSD1+
Input: HSDn+ HSD1-
HSDn- Vol
400mY
Von———--- Von-—-F-———-
Output: D+, D- 0% Output1: D2+, D2- 50
VoL Voo —
—*i tpLH L= — toLHe — tpHLe
Takip) = e —torn |
Pulse Skew, Tgigp Tskgo) = tpLms —toumz | OF Mppiy —tops |
) C'LITDUT Skew, TSHI:OUT:I
Switch Skew Tests
Metwork Analyzer
IDTUS8032 Rs
Vin
D GND f Vs
N —— -
VoE T GMND
GNDI
Vour
GND Ry
Rg and Ry are functions of the application environment GND
(See aC Electrical Tables for specific values).

Bandwidth
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Hetwork Analyzer
IDTUS8032 Rs
T Vin
Vg
_ _|_——l>'—--— Ry GND
VOE _T_ GND
g GND
GND Vour
OFF-lsolati 20 Log (WeytfV, GND i
-lsolation = og LAY
ouT VM GND

Channel OFF Isolation

NC
| Network Analyzer
IDTUS8032 Rs
AN
‘[>I‘ - Vin
V= _I__I L——t- GND T Vs
OE
g % Ry GND
GND GND
R; Vour
GND
Rg and R; are functions of the application GND
environment (50, 75, 100 ohms)

Crosstalk = 20 Log (Vo ,1/V|\)

Non-Adjacent Channel-to-Channel Crosstalk

IDTUS8032
Capacitance Cn
Meter E
F=1MHz HE:GOI'UHG
H3Dn —

Channel ON Capacitance
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Dn
-

Capacitance 4/‘ |
Meter !
F = 1MHz i

IDTUS8032

HSDn

OE
Vop=0orVge

Marking Diagrams

Channel OFF Capacitance

1000

IDTUS80
32DCG

ZYYW$

Notes:

- ®

UUQ

1.“Z" is the device step (1 to 2 characters).
2. YYWW is the last two digits of the year and week that the part was assembled.

g b~ W

. “$" is the assembly mark code.
. “G” after the two-letter package code designates RoHS compliant package.
. “I" at the end of part number indicates industrial temperature range (if applicable).

6. Bottom marking: country of origin if not USA.
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Thermal Characteristics for SMSOP

Parameter Symbol Conditions Min. | Typ. |Max.| Units
Thermal Resistance Junction to 03a Still air 95 °C/wW
Ambient
Thermal Resistance Junction to Case 03¢ 48 °CIW

Thermal Characteristics for 8SOIC

Parameter Symbol Conditions Min. | Typ. |Max.| Units

Thermal Resistance Junction to CRTN Still air 150 °CIW

Ambient 054 | 1 m/s air flow 140 °CIW

CRTN 3 m/s air flow 120 °CIW

Thermal Resistance Junction to Case 03¢ 40 °CIW

Thermal Resistance Junction to Top Y7 Still air 20 °CIW
of Case
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Package Outline and Package Dimensions (8-pin MSOP, 3.00 mm Body)
Package dimensions are kept current with JEDEC Publication No. 95

INDEX
AREA

IDT™ LOW POWER DUAL SPST HI-SPEED USB 2.0 (480MBPS) SWITCH

——D—»

Ve
.

Millimeters Inches*

Symbol Min Max Min Max
A -- 1.10 -- 0.043
Al 0 0.15 0 0.006
A2 0.79 0.97 0.031 0.038
b 0.22 0.38 0.008 0.015
C 0.08 0.23 0.003 0.009

D 3.00 BASIC 0.118 BASIC

E 4.90 BASIC 0.193 BASIC

E1l 3.00 BASIC 0.118 BASIC

e 0.65 Basic 0.0256 Basic
L 0.40 0.80 0.016 0.032

o 0° 8° 0° 8°
aaa - 0.10 - 0.004

*For reference only. Controlling dimensions in mm.

\_SEATING

PLANE
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Package Outline and Package Dimensions (8-pin SOIC, 150 Mil. Body)

Package dimensions are kept current with JEDEC Publication No. 95

Millimeters Inches
- X

I ﬂ » ﬂﬂ . Symbol Min Max Min Max
A 1.35 1.75 | .0532 | .0688
I Al 0.10 0.25 | .0040 | .0098

E H B 0.33 0.51 .013 .020
INDEX C 0.19 0.25 | .0075 | .0098
AREA l D 480 | 500 | .1890 | .1968
i I:I E 3.80 400 | .1497 | .1574

H L e 1.27 BASIC 0.050 BASIC
12 H 5.80 6.20 | .2284 | .2440

h 0.25 0.50 .010 .020

D L 0.40 1.27 016 .050

o 0° 8° 0° 8°

AT h x 45°
v

M = Sy

o N N L

~[o[c]

Ordering Information

Part / Order Number Marking Shipping Packaging Package Temperature
US8032DCG see page 12 Tubes 8-pin SOIC Oto+70° C
US8032DCG8 Tape and Reel 8-pin SOIC Oto+70° C
US8032DVG Tubes 8-pin MSOP Oto+70° C
US8032DVG8 Tape and Reel 8-pin MSOP 0to+70° C

Parts that are ordered with a "G" after the two-letter package code are the Pb-Free configuration and are RoOHS compliant.

While the information presented herein has been checked for both accuracy and reliability, Integrated Device Technology (IDT) assumes
no responsibility for either its use or for the infringement of any patents or other rights of third parties, which would result from its use. No
other circuits, patents, or licenses are implied. This product is intended for use in normal commercial applications. Any other applications
such as those requiring extended temperature range, high reliability, or other extraordinary environmental requirements are not
recommended without additional processing by IDT. IDT reserves the right to change any circuitry or specifications without notice. IDT
does not authorize or warrant any IDT product for use in life support devices or critical medical instruments.
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Innovate with IDT and accelerate your future networks. Contact:

For Sales For Tech Support
800-345-7015 408-284-4522
408-284-8200 www.idt.com/go/clockhelp

Fax: 408-284-2775

Corporate Headquarters
Integrated Device Technology, Inc.
www.idt.com
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