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High-Speed USB 2.0 (480Mbps) DPDT Switch

FEATURES GENERAL DESCRIPTIONS

B Ronis typically 6Q at Vcc= 3.3V The ASW7227 is a high-speed, low-power
B Vcc: 1.65Vto 4.5V double-pole double-throw (DPDT) analog switch
B Low Crosstalk: -45dB @ 250MHz that operates from a single 1.65V to 4.5V power
B Low Bit-to-Bit Skew: 50ps (typ.) supply.

B Low Current Consumption: 1.0pA

B Near-Zero Propagation Delay: 250ps The ASW7227 is designed for the switching of
B Channel On-Capacitance: 3.5pF (typ.) high-speed USB 2.0 signals in handset and
B Typical Bandwidth: > 750MHz consumer applications, such as cell phones,
B Break-Before-Make Switching digital cameras, and notebooks with hubs or
B Packages: QFN10-1.8x1.4 and MSOP10 controllers with limited USB 1/Os.

APPLICATIONS

USB 2.0 Signal Routing
Differential Signal Data Routing
Digital Cameras and Camcorders
Portable Instrumentation
Set-Top Box

PADs

BLOCK DIAGRAM

The ASW7227 has 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). Each switch is
bidirectional and offers little or no attenuation of
the high-speed signals at the outputs.

The ASW7227 contains special circuitry on the
D+/D- pins which allows the device to withstand
a Vgus short to D+ or D- when the USB devices
are either powered off or powered on.

The ASW7227 is available in MSOP10 and
UTQFN10L-1.4x1.8 packages. It operates over
an ambient temperature range of -40°C to

+85°C.
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Figure 1, Block Diagram
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Revision History

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

VERSION | CHANGE DATE CHANGE ITEMS
VOl 2021/3 Initial version completed.
V02 2021/10/1 Update Mark Information.

Update Pin Diagram.

V03 2023/8/15 Add Tape and Reel information.
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PIN DESCRIPTIONS
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Figure 2, Pin Diagram (Top View)

PIN No.
UTQFN10L MSOP10 PIN NAME TYPE DESCRIPTIONS
1 3 D+ I/O USB Data Bus
2 4 D- I/O USB Data Bus
3 5 GND GROUND | Ground
4 6 HSD1- I/O Multiplexed Source Inputs
5 7 HSD1+ I/O Multiplexed Source Inputs
6 8 HSD2- I/O Multiplexed Source Inputs
7 9 HSD2+ I/O Multiplexed Source Inputs
8 10 OE I Output Enable, Active Low
9 1 VCC POWER Power Supply
10 2 S I Select Input
FUNCTION TRUTH TABLE
(o S HSD1+, HSD1- HSD2+, HSD2-
0 0 ON OFF
0 1 OFF ON
1 X OFF OFF
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ASW 7227

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
Vv Analog Input Voltage (HSDn+, HSDn-) -0.3 Vee + 0.3 V
'S Analog Input Voltage (D+, D-) -0.3 Vce +0.3 \Y,
Vin Digital Select Input Voltage (S, OE) -0.3 Vee + 0.3 \Y}
lana1 Continuous DC Current from Dn to HSDn +100 mA
Lanapki® Ejiazk 1(i)uorrrﬁgt from Dn to HSDn, 10% Duty Cycle +150 mA
N Control Input Current, Output Enable Current +20 mA
ESD HBM Model 18 KV
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 4.5 \Y
ViN Digital Select Input Voltage (S, OE) 0 Vce \%
Vv Analog Input Voltage (HSD1+, HSD1-, HSD2+, HSD2-) 0 Vce \%

1S Analog Input Voltage (D+, D-) 0 45
Ta Operating Temperature -40 +85 °C
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ELECTRICAL CHARACTERISTICS

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

Vee Ta=25°C
SYMBOL PARAMETER CONDITIONS UNIT
V) MIN ‘ TYP ‘ MAX
DIGITAL INPUTS
o 2.7 1.3
ViH Control Input Voltage High | S, OE 3.3 1.4 \%
4.2 1.6
. 2.7 0.4
Vi Control Input Voltage Low S, OE 3.3 0.4 \Y
4.2 0.5
Control Input Leakage _
Iin Current Vis = Vcc or GND 1.65-45 +1.0 A
SUPPLY AND LEAKAGE CURRENT
Icc Quiescent Supply Current Vis = Vcc or GND, lon = 0A 1.65-4.5 1.0 LA
Power OFF Leakage _
loFr Current Vis = Vcc or GND 0 1.0 A
loz OFF State Current Vis = Ve or GND, OE = Vee 1.65-4.5 1.0 PA
LIMITED Vin SWING ON RESISTANCE
On-Resistance lon = 8mA,
@ i ' . .
Ron (Figure 3) Vis = GND to 0.4V 34 60| 10 0
On-Resistance Flatness lon = 8mA,
@ i \ .
RoNFLAT (Figure 3) Vis = GND t0 0.4V 3.3 0.5 Q
lon=8mA
On-Resistance match — .
Vis1 = 1.5V,
ARon® | between channels | S SmA 3.3 0.2 Q
(Figure 3) o= em
Vis2 = 1.5V
TIMING/FREQUENCY (Typical: Vce = 3.3V, Ta= 25°C, R = 50Q, Ci = 35pF, f = 1MHz)
ton Turn-On Time (Figure 4) Vis = 0.8V, Closed to Open 1.65-45 14 30 ns
torr Turn-Off Time (Figure 4) Vis = 0.8V, Open to Closed 1.65-45 10 20 ns
Break-Before-Make Delay _ _
teBMm (Figure 5) Vis = 0V to Vcc, lon = 8mA 1.65-45 2.45 ns
pw | ;3dB Bandwidth Cu=5pF 1.65-4.5 550 MHz
(Figure 6)
ISOLATION (Typical: Vcc = 3.3V, Ta= 25°C, RL = 50Q, C. = 5pF)
Oiso Off-Isolation (Figure 7) f = 250MHz 1.65-45 -30 dB
Non-Adjacent Channel _ )
XTALK Crosstalk (Figure 8) f = 250MHz, HSDn+ to HSDn 1.65-45 -45 dB
CAPACITANCE (Typical: Vce = 3.3V, Ta= 25°C, RL = 50Q, C1 = 5pF, f = 1MHz)
Control Pin, Output Enable _ _
Cin Input Capacitance Vee =0V, 1= 1MHz 15 pF
c ON Capacitance Vee = 3.3V, f=1MHz, . -
ON (D+ to HSD1+ or HSD2+) OE =0V, S =0V or Vcc ' P
c OFF Capacitance VLC =3.3V, f = 1IMHz, ”0 -
OFF (HSD1n or HSD2n) OE = Vce, S = 0V or Vee ' P
Notes:

1. Guaranteed by design.

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 = Ronmax) = Ronguiny between HSD1+ and HSD1- or HSD2+ and HSD2-.
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TEST CIRCUITS
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Figure 3, ON Resistance (Ron)
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Figure 5, Break-Before-Make Time (tsewm)
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TEST CIRCUITS (CONTINUED)

GRAND MICROELECTRONICS

Cfg’aﬁaiﬁﬂeaaz

Vee
Network Analyzer -T-
50Q Vo | HSDR \C/:hanns/l ON:\I/-lSDn to Dn
=V or
- O\V\c on | Veou seL = Vin L
i < |
si'f.’r"f! | Network Analyzer Setup
|
L % Vel | S | Source Power = 0dBm
= - (632mV P-P at 50Q load)
| + DC Bias = 350mV
= I GND
L =

Figure 6, ON Channel -3dB Bandwidth (BW)
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Figure 8, Chanel-to-Chanel Crosstalk (XtaLk)
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PACKAGE OUTLINE (UTQFN10-1.8x1.4)

5 _ r‘}‘?j._ . (UNITS OF MEASURE=MILLIMETER)
SYMBOL | MIN NOM MAX
Q 0 U U | | A 0.50 0.55 0.60
Al 0.00 0.02 0.05

D R A3 0.152REF
w | b 0.15 0.20 | 0.25
D) - D 1.30 1.40 1.50
E 1.70 1.80 1.90
e 0.30 0.40 0.50
I] , ﬂ L 0.35 | 0.40 | 0.45
X i } L1 0.45 0.50 0.55

(A3) == b= e — b l{$[0.100)]
TOP_VIEW SIDE VIEW BOTTOM VIEW

PACKAGE OUTLINE (MSOP10)

10-Pin MSOP Package Outine Diagram

D COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)
SYMBOL |_MIN NOM | WMAX
A - = .10
Al 0 = 0.15
: A2 075 | 085 | 095
| A3 0.25 | 0.35 | 0.39
b 0.18 - 0.27
| ~ bl 0.17 | 020 | 0.23
A _—H c 0.15 - 0.20
| J cl 0.14 0.15 0.16
6 D 2.90 | 3.00 | 3.0
/Y | | I E 470 | 490 | 5.10
| E1 2.90 3.00 | 3.10
i e 0.40 | 050 | 0.60
| WITH PLATING 7 0.40 0.60 0.80
@\ L1 0.95REF
2 0.25B5C
INDEX L o7 5 _
—t— R1 0.07 = -
ik 0 o - &
H H H H H \\“?t\ 01 ES i3 15
SECTION B-B

r m
<
-
<<t r NOTES:1. ALL DIMENSIONS IN MILLIMETERS REFER TO JEDEC STANDARD MO-187 BA
I L DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
2. INDEX #0.60£0.10 WMITH 0.0SMAX DEPTH.
atd
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TAPE AND REEL INFORMATION (UTQFN10-1.8x1.4)

REEL

l“‘,u‘

|
QT |

0.25 +0.03 1.5 ‘g;_x Y 2.0 £0.05(1) 4.0 +£0.1(11) 1.75 +0.1

TAPE

Feeding Direction

oot ni® @ O © O b D
a ~ f T 3
i [=]
3 R 5 2 R = R 5 A A 5
1 (RO.1)
Lo "1 p1 Ao
SECTION Y-Y ————— —=
Ao 1.60 +/- 0.05
Bo 2.00 +/- 0.05
Ko 0.80 +/=- 0.05
F 3.50 +/- 0.05
P1 4.00 +/- 0.1
VW 8.00 +0.3/-0.1
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TAPE AND REEL INFORMATION (MSOP10)

124202

E
i E

- 51
T11 )102 CD

SPEC] 12 16 [ 24 [32 [ 44 [56 |72 |88
C:0.2) 330| 330 330 330|330 | 330 [330 | 330
T#02 2.1 [ 21 | 21 | 21|21 |21 |21 |21
T#041.5 |15 |15 |1.5[1.5 1.5 [1.5 J1.5
At0223123[23 (232323 [2.3 |2.3
B£0.211.4 [11.4|11.4 [11.4 [11.4 1.4 [11.4 114
0£0.4100 |100 100 [100 [100 [100 [100 100

TAPE

Do

o
KO £
’k‘f\so
A0

ITEM | W Ao | A1 | Bo | Bl Ko | Ki E F P PO | P2 | Do | D1 T

DIM (12.0(5.20(0.00{3.30{0.00|1.2010.00(1.75(5.50 | 8.0 4.0 | 2.0 1.50( 1. 50{ 0. 30

TOLE| 5 30 [£0- 10 [£0.00 [£0. 10 | £0.00 [£0. 10 [£0.00 | £0.10 [-0.05 | 0. 10|+0.10(+0.05{ *0-10 | +0.10 | +0.05
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