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High-Speed DPDT Power-Off Protected Switch
With Single Enable

FEATURES

B Vcc: 1.65Vto 5.0V

Vio Accepts Signals Up to 5.5V Beyond Power
Supply Vcc

1.8V Compatible Control Pin Inputs
Low-Power When nOE is Disabled (1.0pA)
Ron is typically 4Q at Vcc = 3.3V

ARon is typically 0.5Q at Vcc = 3.3V

Channel On-Capacitance: 6pF Maximum
Low Current Consumption lcc: 75pA (typ.) at
Vce= 3.3V

High Bandwidth: 1.3GHz Typically
Operating Temperature: -40°C to +125°C
ESD = 2kV Human-Body Model (HBM)
Low Crosstalk: -40dB @ 250MHz

Low Bit-to-Bit Skew: 50ps (typ.)

Near-Zero Propagation Delay: 250ps
Break-Before-Make Switching

Power-Off Protection

Packages: DFN10L-3.0x3.0 and MSOP10L

APPLICATIONS

USB 2.0 Signal Routing

MIPI Signal Routing

Differential Signal Data Routing
Servers

Data Center switches & routers
Wireless infrastructure

PC & Notebooks

BLOCK DIAGRAM
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Figure 1, Block Diagram

GENERAL DESCRIPTIONS

The ASW3221 is a high-bandwidth, double-pole
double-throw (DPDT) analog switch that operates
from a single 1.65V to 5.0V power supply. The
device supports bidirectional analog and digital
signals on the 1/O pins and can pass signals above
supply up to 5.5V.

The ASW3221 is designed for low bit-to-bit skew
and high channel-to-channel noise isolation, and is
compatible with various standards, such as high-
speed USB 2.0 (480Mbps). The wide bandwidth
(1.3GHz) of this switch allows signals to pass with
minimum edge and phase distortion. The switch is
bidirectional and offers little or no attenuation of
the high-speed signals at the outputs.

Power-Off Protection up to 5.5V on the I/O pins of
the ASW3221 provides isolation when the supply
voltage is removed (Vcc = OV or floating). without
this protection feature, switches can back-power
the supply rail and cause potential damage to the
system.

The ASW3221 is available in DFN10L-3.0x3.0 and
MSOP10L packages. It operates over an ambient
temperature range of -40°C to +125°C.

Simplified Schematic, Each FET
Switch (SW)

A

EN (see Note 1)

1. EN is the internal enable signal applied to the switch

Figure 2, Simplified Schematic, Each FET Switch
(SW)
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Revision History

Note: Page numbers for previous revisions may be different from page numbers in the current version.

VERSION CHANGE DATE CHANGE ITEMS
VOl 2022/12 Initial version completed.
V02 2023/3 Add Eye Pattern.
V03 2023/4 Update DFN10L POD and Timing Characteristics.
Vo4 2023/9 Added humidity sensitivity level, _ _
Added DFN package tape and reel information.
V05 2024/2 Update 1.65V Ronriat
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PIN DIAGRAM
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PIN DESCRIPTIONS
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Figure 3, Pin Diagram (Top View)

PIN No. PIN NAME TYPE DESCRIPTIONS
1 1D+ I/O Data Signal Port 1, Positive.
2 1D- I/O Data Signal Port 1, Negative.
3 2D+ I/O Data Signal Port 2, Positive.
4 2D- I/O Data Signal Port 2, Negative.
5 GND GROUND | Ground.
6 nOE I Switch Enable Control Pin, Active Low.
7 D- I/O Data Signal Common Port, Negative.
8 D+ I/O Data Signal Common Port, Positive.
9 S I Select Input.
10 VCC POWER Power Supply.
11 EPAD -- Ground or Be Floating.

Note: The positive and negative pin labels are the name label distinction, and the chip does not distinguish between positive and negative.

FUNCTION TRUTH TABLE

nOE S 1D+, 1D- 2D+, 2D-
ON
0 0 (D+ connected to 1D+, OFF (Hi-2)
D- connected to 1D-)
ON

0 1 OFF (Hi-2) (D+ connected to 2D+,
D- connected to 2D-)

1 X OFF (Hi-2) OFF (Hi-2)
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Absolute Maximum Ratings
Stress exceeding the absolute maximum ratings may damage the device. The device may not function or be operable
above the recommended operating conditions and stressing the parts to these levels is not recommended. In addition,
extended exposure to stresses above the recommended operating conditions may affect device reliability. The absolute
maximum ratings are stress ratings only.

SYMBOL PARAMETER MIN MAX UNIT
Vce Power Supply Voltage -0.3 5.5 Vv
v Switch Input/Output Voltage (nD+, nD-) -0.3 5.5 \Y,
Vo Switch Input/Output Voltage (D+, D-) -0.3 5.5 \Y,
Vin Control Input Voltage (S, nOE) -0.3 5.5 V
lio On-State Switch Continuous DC Current +100 mA
- i )
lo.pr® 82 =Stf\ct)% rﬁ\éwtch Peak Current, 10% Duty Cycle, +150 mA
link Control Input Clamp Current -50 mA
ESDugwm Human-Body Model +2000 V
ESDcom Charge-Device Model +1000 K
Tstc Storage Temperature -65 +150 °C
Notes:

1. Defined as 10% ON, 90% OFF Duty Cycle.

Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended

operating conditions are specified to ensure optimal performance to the datasheet specifications.

SYMBOL PARAMETER MIN MAX UNIT
Vce Power Supply Voltage 1.65 5.0 \Y
Vin Control Input Voltage (S, nOE) 0 5.0 V
Vv Switch Input/Output Voltage (1D+, 1D-, 2D+, 2D-) 0 5.0 \Y

Vo Switch Input/Output Voltage (D+, D-) 0 5.0
Ta Operating Temperature -40 +125 °C
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DC ELECTRICAL CHARACTERISTICS

(All typical values are at Vcc = 3.3V, Ta= 25°C unless otherwise specified.)

Ta=-40°C to 125°C
SYMBOL PARAMETER CONDITIONS Vee (V) UNIT
MIN ‘ TYP ‘ MAX
DIGITAL INPUTS (S, nOE)
1.65 1.3
ViH® Control Input Voltage High | S, nOE 3.3 1.4 \Y
5.0 1.5
1.65 0.4
Vil Control Input Voltage Low S, nOE 3.3 0.4 \%
5.0 0.4
Control Input Leakage
(1) = -
NN Current ViN = Vce or GND 1.65-5.0 +1.0 HA
SUPPLY AND SWITCH I/O LEAKAGE CURRENT
B B 1.65 45 | 70
lcc Quiescent Supply Current \S/VE \_/ Ovotroofl.ov, noE =0V, 3.3 75 | 115 HA
- e 5.0 100 | 150
Quiescent Supply Current Vio = 0V to 5.0V, nOE = Vcc,
lecz Under Low-Power Mode S = Vcc or OV 50 1.0 KA
Power OFF Leakage _ _
lorr Current (All /O Ports) Vio = 0V to 5.0V, nOE = 0V 0 +2.0 HA
Switch Off-State Leakage
@ = =
loz for Open Data Paths Vio =0V to 5.0V, nOE = Vcc 5.0 +1.0 HA
Switch On-State Leakage
(€] = =
lel for Closed Data Paths Vio =0V to 5.0V, nOE = 0V 5.0 +2.5 | £5.0 HA
SWITCH ON RESISTANCE
On-Resistance, lio = 8mA, 1.65, 3.3,
Ron | (Figure 4) Vin = OV t0 5.0V 5.0 40 | 7o | Q
Ronpiar@ | On-Resistance Flatness lvio = 8mMA, 1.65 0.85| 1.3 Q
(Figure 4) Vin = 0V to 5.0V 3.3,5.0 05 | 0.8 Q
lvo=8mA, Vio1 = 0.5V, 1.65, 3.3,
lio = 8mA, Vioz2 = 0.5V; 5.0 02 ) 05 Q
lio = 8mA, Vijo1 = 1.5V; 1.65, 3.3,
On-Resistance match lio= 8MA, Viioz = 1.5V; 5.0 02105 ) Q
ARon® | between channels : :
(Figure 4) lio = 8mA, Vo1 = 3.0V; 1.65, 3.3, 02 | 05 0
lvo=8mA, Vioz = 3.0V; 5.0 ’ )
lvo=8mA, Vio1 = 4.5V, 1.65, 3.3,
lvo = 8mA, Vio2 = 4.5V, 5.0 02| 05 Q
CAPACITANCE (Typical: Vcc = 3.3V, Ta= 25°C, RL = 50Q, C. = 5pF, f = 1MHz)
Cin Control Inputs Capacitance | Vio =0V or 3.3V, f = 1IMHz 3.3 1.0 pF
c Switch ON G i Vio =0V or 3.3V, f = 1IMHz, 33 50 F
I/O(ON) witc apacitance HOE = OV, Switch ON . . p
c Switch OFF Capacitan Vio =0V oor 3.3V, = 1MHz, 3.3 3.0 F
I/O(OFF) witc apacitance HOE = OV, Switch OFF . . p

Notes:

1. Vinand Iy refer to control inputs. Viio and lio refer to all switch 1/O pins.

2. Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over
the specified analog signal ranges.

3. ARon = Rongmax) = Rongviny between 1D+ and 1D- or 2D+ and 2D-.
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AC ELECTRICAL CHARACTERISTICS

(All typical values are at Vcc = 3.3V, Ta= 25°C unless otherwise specified.)

Vce

Ta=-40°C to 125°C

SYMBOL PARAMETER CONDITIONS UNIT
V) MIN ‘ TYP ‘ MAX
TIMING CHARACTERISTICS
tro Propagation Delay® RL =50Q, C. = 35pF 1.65-5.0 60 ps
Turn-On Time, S toggles RL =50Q, C. = 35pF,
ton between H and L (Figure 5) | Vio = 0.6V 1.65-5.0 5 HS
Turn-Off Time, S toggles RL =50Q, CL = 35pF,
torF between H and L (Figure 5) | Vio = 0.6V 1.65-5.0 300 | 500 7ns
Enable Time, nOE toggles | RL=50Q, C. = 35pF,
ten from H to L (Figure 5) Vio = 0.6V 1.65-5.0 16 420 HS
Disable Time, nOE toggles | RL =50Q, CL = 35pF, .
tois from L to H (Figure 5) Vio = 0.6V 1.65-5.0 310 | 500 | ns
Break-Before-Make Delay | R.=50Q, Cv = 35pF,
teem (Figure 6) Vio = 0.6V 1.65-5.0 4.7 ps
Skew betwwen Opposite
tsk(p) Transitions of the Same 3.3 6 12 ps
Output®
FREQUENCY CHARACTERISTICS
-3dB Bandwidth _ _
BW (Figure 7) RL =50Q, CL = 5pF 3.3 1.3 GHz
) . . RL =50Q, f = 10MHz 3.3 0.3 dB
DIL Differential Insertion Loss
RL =50Q, f = 250MHz 3.3 0.8 dB
) . RL =50Q, f = 10MHz 3.3 -30 dB
DRL Differential Return Loss
RL =50Q, f = 250MHz 3.3 -14 dB
Oiso Differential Off-Isolation RL = 50Q, f = 10MHz 3.3 -73 dB
(Figure 8) RL = 50Q, f = 250MHz 33 -44 dB
Differential Non-Adjacent RL = 50Q, f = 10MHz 3.3 -63 dB
XraLk Channel Crosstalk
(Figure 9) RL =500, f = 250MHz 3.3 -36 dB
Notes:

4. Guaranteed by Characterization.
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TEST CIRCUITS
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Figure 4, ON Resistance (Ron)
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Figure 5, Turn-On and Turn-Off Time (ton/torr)
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TEST CIRCUITS (CONTINUED)

V
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Figure 7, ON Channel -3dB Bandwidth (BW)
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Figure 8, OFF Isolation (Oiso)
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Figure 9, Chanel-to-Chanel Crosstalk (XtaLk)
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TYPICAL PERFORMANCES
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Figure 11, OFF lIsolation vs. Frequency
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Figure 14, Ron vs. Temperature

Figure 15, lcc vs. Temperature
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TYPICAL PERFORMANCES (CONTINUED)

differential signal, \/
differential signal, W/

Figure 16, Eye Pattern: USB2.0 test, 1 Data Lane, Figure 17, Eye Pattern: USB2.0 test, 1 Data Lane,
No Device through Path With Device
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APPLICATION INFORMATION

There are many USB applications in which the USB hubs or controllers have a limited number of USB 1/Os.
The ASW3221 solution can effectively expand the limited USB 1/Os by switching between multiple USB buses
in order to interface them to a single USB hub or controller. ASW3221 can also be used to connect a single
controller to two USB connectors.

It is recommended that the digital control pins S and nOE be pulled up to VCC or down to GND to avoid
undesired switch positions that could result from the floating pin. The ASW3221 may be properly operated
without any external components. However, it is recommended that unused pins be connected to ground
through a 50Q resistor to prevent signal reflections back into the device.

The typical application diagram is shown in figure 16 below.

L. Lo
1 1

= System =
Controller

3.3Vo

USB Port 1

Switch
Control Logic

USB
Controller

USB Port 2

=

Figure 18, Typical Application Diagram
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PACKAGE OUTLINE (DFN10L-3.0x3.0)

D - -
Nd
% ) % — MILLIMETER
| J _~l U U U LJ ST MmN | oNowm | max
A 0.70 | 0.75 | 0.80
Al 0.02 | 0.05
| \ b 0.18 025 | 0.30
c 0.18 | 020 | 0.25
J - - -—) 2 |- - - -1 D 2.90 | 3.00 | 3.10
| | b D2 2.40 | 2.50 | 2.60
_’ e 0. 50BSC
f —' Nd 2. 00BSC
| ] i m 7 E 2.90 | 3.00 | 3.10
| / 4 r) m ﬁ m E2 145 | 1.55 | 165
] 2 I EXPOSED 1III€R\{AI./ 3 |I 2 1 L 0.30 0.40 | 0.50
e D
PAD ZONE = = h 0.20 | 0.25 | 0.30
BOTTOM VIEW bt 106475

PACKAGE OUTLINE (MSOP10L)

10-Pin MSOP Package Outine Diagram

D COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)
SYMBOL | _MIN NOM_ | _MAX
A - — .10
Al 0 - 0.15
X A2 0.75 0.85 | 095
! A3 0.25 0.35 0.39
b 0.18 - 0.27
| bl 0.17 0.20 | 0.23
I — c 0.15 - 0.20
ﬂ i 0.14 015 | 0.16
D 2.90 3.00 | 3.10
i | e | R E 4.70 490 | 510
1 2.90 3.00 | 3.10
i e 0.40 | 0.50 | 0.60
| WITH PLATING 040 | 0.60 | 0.80

@\ L 0.95REF
L2 0.25BSC
INDEX 3 507 — —
R R1 0.07 - -
o 0 o - g
H H m 01 B3 12 15
SECTION B-B

!
<< NOTES:1. ALL DIMENSIONS IN MILLIMETERS REFER TO JEDEC STANDARD MO-187 BA
I L 0 NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
2. INDEX #0.60+0.10 WMITH 0.0SMAX DEPTH.
Ard
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TAPE AND REEL INFORMATION (DFN10L-3.0x3.0)
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