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Pin Configurations Top View
(Top View)
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OE | 8 b I 5 | HsD1+
- — L —
. ] Cr =
Vee | 9 -; | 4 HSD1-
I L — .
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R | | -—n L —
ENEES M: Month Code
D+ D UMT7227QA
QFN10 1.8x1.4
e 1T @ ] = UM7227
S 2 | 9 ] HsD2+ MA
o —— 5] sz XX
D- 4 |7 | HsD1+ ()
GND 5 6 HSD1-
XX: Week Code
UM7227TMA
MSOP10
Pin Description
Pin i
UM7227QA | UM7227MA Name Function
1 3 D+ Data Ports
2 4 D- Data Ports
3 5 GND Ground Connection
4 6 HSD1- Data Ports
5 7 HSD1+ Data Ports
6 8 HSD2- Data Ports
7 9 HSD2+ Data Ports
8 10 OE Output Enable
9 1 Ve Positive Supply Voltage
10 2 S Select Input
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Ordering Information

Part Number Packaging Type Marking Code Shipping Qty
3000pcs/7 Inch
UM7227QA QFN101.8x1.4 c7 Tape & Reel
3000pcs/13 Inch
UM7227TMA MSOP10 UM7227TMA Tape & Reel
Function Table
OE S HSD1+, HSD1- HSD2+, HSD2-
1 X OFF OFF
0 0 ON OFF
0 1 OFF ON
Absolute Maximum Ratings
Symbol Parameter Limit Unit
Ve Supply Voltage -0.5t0 +6.5
Vis Analog Switch Input Voltage -0.5t0 +6.5 \Y
Vin Digital Select Input Voltage -0.5t0 +6.5
Ip Continuous DC Current 50 mA
Po Power Dissipation 0.5 W
To Operating Temperature Range -40 to +85 <
Tste Storage Temperature Range -65 to +150
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DC Electrical Characteristics

(Typical: Ta= +25°C, unless otherwise noted.)

Symbol Parameter Test Conditions | Vcc (V) | Min | Typ [ Max | Unit
Iin Input Leakage Current 0<Vis<Vce 3.6 -1.0 1.0 A
Power Off Leakage
lorr Current g 0=Vis<Vee 0 -1.0 1.0 A
Increase in lcc per _
lccr Control Voltage Vin=2.6V 3.6 100 vA
OFF State Leakage
loz Current 0<Vis<Vce 3.6 -1.0 10 | pA
Quiescent Supply _
lce Current Vis=Vcc or GND 3.6 1.0 }LA
ViH Input High Voltage 30t03.6| 1.3 \Y/
ViL Input Low Voltage 3.0t0 3.6 0.5 \Y/
Vik Clamp Diode Voltage lis=-18mA 3.0 -1.2 vV
On-Resistance Vis=0t0 0.4V
Ron (Note 1) Ib=8mMA 3.0 9.8 13 Q
On Resistance Match _
ARoN Between Channels V'T?ém“v 3.0 0.35 Q
(Note 1, 2) b~
On Resistance Flatness Vis=0to 1.0V
ReaT (Note 1, 2) Ib=8mA 30 2 @

Note 1: Guaranteed by design. Resistance measurements do not include test circuit or package

resistance.

Note 2: Parameter is characterized but not tested in production.

http://www.union-ic.com Rev.01

4114

May.2025



http://www.union-ic.com/

ELnion UM7227

AC Electrical Characteristics

(Typical: Ta=+25°C, unless otherwise noted.)

Symbol Parameter Test Conditions Vee (V) | Min | Typ [ Max | Unit
ton Turn On Time Vs=0.8V 3.0t0 3.6 13 30 ns
torr Turn Off Time V1s=0.8V 3.0to 3.6 12 25 ns

Break Before
team Make Time Vs=0.8V 3.0t0 3.6 2 4.7 | 6.5 ns
(Note 3)
Propagation -
tro Delay CL=10pF 3.0t0 3.6 0.25 ns
Channel to _
tsk(0) Channel Skew C.=10pF 3.0t0 3.6 0.05 ns
. R1=509,
Oirr Off Isolation f=250MH3z 3.0t0 3.6 -42 dB
R1=509,
XTALK Crosstalk f=250MHz 3.0t0 3.6 -42 dB
A 3.0t03.6 750 MHz
BW | -3dB Bandwidth .
CL=5pF 3.0t0 3.6 550 MHz
USB High-Speed-Related AC Electrical Characteristics
Skew of Opposite
¢ Transitions of the CL=5pF 20 s
SK(P) Same Output RL=50Q P
(Note 3)

CL=5pF

Total Jitter R=50Q
b (Note 3) t=t-=500ps(10-00%) at 200 ps

480Mbps(PRBS=215-1)
Capacitance
Control Pin Input
Cin Capacitance V=0V 2.5 pF
(Note 4)
HSD+ HSD- Off Ny
Corr Capacitance che/_';_gs\'f’ V. 45 pF
(Note 4) e
HSD+ HSD- ON
Con Capacitance Vcc=3.3V, OE=0V 7.0 pF
(Note 4)

Note 3: Guaranteed by design.
Note 4: Ta=+25<C, f=1MHz, Capacitance is characterized but not tested in production.
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Typical Performance Characteristics

Bandwidth (CL=0pF)

P 521 Log Mag 2.000dB/ Ref -2.000dB [F2]
8.000

1 300.00000 kvz -0.8696 dB
>2 779.81043 MHZ -3.8642 dB
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Bandwidth (CL=5pF)

P 521 Log Mag 2.000de/ mef -2.000de [F2]
8. 000
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Typical Performance Characteristics (Continued)

Off Isolation

P 521 Log Mag 10.00de/ Ref -60.00dB [F2]
-10.00

1 240.00000 MHz -42.652 dB
>2  250.00000 MHz -42.420 dB

-20.00

-30.00

-40. 00

50.00

-60. 00 H

70.00

-B80.00

90. 00

-100.0

-110.0 i

1 Start 300 kHz
0.3 1 o B B
Frequency (M HZ)

Crosstalk

P 521 Log Mag 10.00dB/ Ref -60.00dB [F2]
-10. 00

1 240.00000 MHz -47.151 dB
>2 250.00000 MHz -47.194 dB

-20.00
-30.00
-40.00
50. 00 i
-60. 00 <
70.00
-80. 00
0. 00

-100, 0

-110.0 >

IFBW 70 kHz

300 kHz V Stop 1 GHz vy |
0.3 1 10 100 1000
Frequency (MHz)
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Typical Performance Characteristics (Continued)

Eye Pattern: 480Mbps USB Signal with No Switch (Through Path)

differential signal, V

i
ume, NS

Eye Pattern: 480Mbps USB Signal with Switch HSD1+ and HSD1- Path

differential signal, %
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Typical Performance Characteristics (Continued)

Eye Pattern: 480Mbps USB Signal with Switch HSD2+ and HSD2- Path

differential signal,

0.0 0.5 10 15 20
time, ns
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Test Diagrams

VON

HSDn
_ Y
ovew

T ||

GND

Vs:O or Vee

Ron=Von/lon

Figure 1 On Resistance

Dn

— GND

N

lon
GND

R., Rs and C, are functions of the
application environment (see AC

Tables for specific values). C_ includes
test fixture and stray capacitance.

Figure 3 AC Test Circuit Load
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GND — G R

GND — — GND
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o

R., Rs and C, are functions of the
application environment (see AC
— GND  1aples for specific values). C, includes
test fixture and stray capacitance.

Figure 5 Break-Before-Make Interval Timing
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4
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Each switch port is tested separately

Figure 2 Off Leakage
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Figure 4 Turn-On/Turn-Off Waveforms
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Test Diagrams (Continued)

Network Analyzer

Ly

Network Analyzer

iﬁii

T Vs ~ GND T Vs

1 JE = 1 L

= GND L = GND

Rs and Ry are functions of the = gND ae V Rs and Ry are functions ofthe = gND L V
application environment (see AC GND our application environment (see AC GND out

Tables for specific values).

Tables for specific values).

Off Isolation=20Log(Vout/Vin)

Figure 6 Bandwidth Figure 7 Channel Off Isolation

Network Analyzer
NC
S Y
=] T
,,,,,, Ve
FX ~ GND
T Vs
Rt GND
l GND L
=GND = )
. Rr
Rs and Ry are functions of the
application environment (see AC — GND Vour
Tables for specific values). — GND

Crosstalk=20Log(Vout/Vin)
Figure 8 Non-Adjacent Channel-to-Channel Crosstalk

Applications Information

Power-Off Protection

For a VBUS short circuit, the switch is expected to withstand such a condition for at least 24
hours. The UM7227QA/UM7227MA has specially designed circuitry which prevents unintended
signal bleed through as well as guaranteed system reliability during a power-down, over-voltage
condition. The protection has been added to the common pins (D+, D-).

Power-On Protection

The USB 2.0 specification also notes that the USB device should be capable of withstanding a
VBUS short during transmission of data. This modification works by limiting current flow back
into the V+ rail during the over-voltage event so current remains within the safe operating range.
In this application, the switch passes the full 5.25V input signal through to the selected output
while maintaining specified off isolation on the un-selected pins.
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Package Information

UM7227QA QFN10 1.8x1.4
Outline Drawing
DIMENSIONS
- e s MILLIMETERS INCHES
_L UUU Symbol Min [ Typ | Max [ Min | Typ | Max
A
[ ] o
_D e A 0.50 | 0.55 | 0.60 | 0.020 [ 0.022 | 0.024
w ‘"ID — Al [000| - [005|0000| - [o0.002
A3 0.15REF 0.006REF
3 ﬂﬂﬂ b 0.15 [ 0.20 | 0.25 | 0.006 | 0.008 | 0.010
Top View Bottom View D 1.35 | 1.40 | 1.45 | 0.053 | 0.055 | 0.057
< Ly E 1.75 | 1.80 | 1.85 | 0.069 | 0.071 | 0.073
oo e 0.40BSC 0.016BSC
* Sideview L 0.30 [ 0.40 | 0.50 | 0.012 | 0.016 | 0.020
L1 | 0.40 | 050 | 0.60 | 0.016 | 0.020 | 0.024
Land Pattern
. 1.80 .
- 0.80 > 0.20 e
| A
| |
|
j__l: | i
22 I 1 g
L EEI :Dl NOTES:
f | : K 1. Compound dimension: 1.80<1.40;
Y 1Tt v 2. Unit: mm
T | ool le 3. General tolerance #0.05mm unless otherwise

0.20:

Y

specified;

4. The layout is just for reference.

Tape and Reel Orientation

o

O
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UM7227MA MSOP10
Outline Drawing
5 DIMENSIONS
D — 1 MILLIMETERS INCHES
L Symbol - -
HHHH‘ *E Min | Typ | Max | Min | Typ | Max
i 4 A - - (110] - - |0.043
i Al 0.00 - 0.15 | 0.000 - 0.006
T . M A2 0.75(0.85] 0.95 | 0.030 | 0.033 | 0.037
®'—ir A3 0.25( 0.35] 0.39 | 0.010 | 0.014 | 0.015
M Y b |o018| - |o028|0007| - |oo011
%#;H H < ¢ |o009| - [023|o000a| - [o.009
* L e KN . D 2.90 | 3.00 | 3.10 | 0.114 | 0.118 | 0.122
Top View End View E 2901 3.00| 3.10 { 0.114 | 0.118 | 0.122
“Nﬂg*[ \ El 4701490 | 5.10 | 0.185 | 0.193 | 0.201
failvislslslsls; e 0.50BSC 0.020BSC
! Side View L |0.40| 060|080 [0.016 | 0.024 | 0.031
0 0< - 8< 0< - 8<
Land Pattern
|
I
Y
NOTES:
1. Compound dimension: 3.00>3.00;
A 2. Unit: mm;
H H HH% 3. General tolerance #0.05mm unless otherwise
0.5 025 specified;
4. The layout is just for reference.

Tape and Reel Orientation

O O O

[
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I
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GREEN COMPLIANCE

Union Semiconductor is committed to environmental excellence in all aspects of its
operations including meeting or exceeding regulatory requirements with respect to the use
of hazardous substances. Numerous successful programs have been implemented to
reduce the use of hazardous substances and/or emissions.

All Union components are compliant with the RoHS directive, which helps to support
customers in their compliance with environmental directives. For more green compliance
information, please visit:
http://www.union-ic.com/index.aspx?cat_code=RoHSDeclaration

IMPORTANT NOTICE

The information in this document has been carefully reviewed and is believed to be
accurate. Nonetheless, this document is subject to change without notice. Union assumes
no responsibility for any inaccuracies that may be contained in this document, and makes
no commitment to update or to keep current the contained information, or to notify a
person or organization of any update. Union reserves the right to make changes, at any
time, in order to improve reliability, function or design and to attempt to supply the best
product possible.
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