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Pin Description

hin Name Function
UMA4717 | UMA4T717Q
Al 7 NC2 Analog Switch 2-Normally Closed Terminal
A2 8 IN2 Analog Switch 2-Digital Control Input
A3 9 COM2 | Analog Switch 2-Common Terminal
A4 10 NO2 Analog Switch 2-Normally Open Terminal
Bl 6 GND Ground Connection
B4 1 V. Positive Supply Voltage
Cl 5 NC1 Analog Switch 1-Normally Closed Terminal
C2 4 IN1 Analog Switch 1-Digital Control Input
C3 3 COM1 | Analog Switch 1-Common Terminal
C4 2 NO1 Analog Switch 1-Normally Open Terminal
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Ordering Information

Part Number Packaging Type Marking Code Shipping Qty
UM4T717 CSP10 1.90%1.40 ABH 3000pcs/7 Inch
Tape & Reel
3000pcs/7 Inch
UMA4717Q QFN10 1.80x1.40 AG Tape & Reel
Function Table
IN_ NO_ NC_
0 OFF ON
1 ON OFF
Absolute Maximum Ratings
Symbol Parameter Limit Unit
V. Supply Voltage -0.3to0 +6.0
Vs DC Switch Voltage (Note 1) -0.3 to (V++0.3) \Y
IN_ DC IN Voltage -0.3t0 +6.0
lo Continuous Current (COM_, NO_, NC)) +100 MmA
Ip Peak Current (Pulsed at 1ms, 10% Duty Cycle) 4200
To Operating Temperature Range -40 to +85
T, Junction Temperature +150
Tste Storage Temperature Range -65 to +150 <
To Junction Lead Temperature (Soldering, 10 Seconds) +300
. Infrared (15s) +220
T Bump Temperature (Solderin
Bump P Temp ( 9 Vapor Phase (60s) +215
Pb Continuous Power Dissipation @ +70CT 909 mw
ESD ESD Method 3015.7 >2000 \Y

Note 1: Signals on COM_, NO_, or NC_ exceeding V+ or GND are clamped by internal diodes.
Limit forward-diode current to maximum current rating.
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Electrical Characteristics (Single +3V Supply)
(V+=+2.7V to +3.6V, Ta=Tmin to Tmax, unless otherwise noted. Typical values are at V.+=+3.0V,
Ta=+25<C) (Notes 2, 3)

Limits
Symbol Parameter Test Conditions Temp (407 10 857) Unit
Min | Typ | Max
DC Electrical Characteristics
Vecom_
Vno_ Analog Signal Range Full 0 Vs \Y
VNe_
Ve Power Supply Range Full 18 55 \Y
I+ Supply Current V+=+5.5V, Vin=0V or V+ Full 1 pA
I COM_On Leakage \;:+3'06r\<) chgﬁz\e'%\g\flso\r/; Room -1 [ +001| +1 nA
COM_(ON) Current (Note 4) NO_ DT VINC_=%.0V, 99V, Full 2 +2
Floating
| OFF State Leakage V+=+3.6V, Vcom_=0.3V, 3.3V; Room -05 | +0.01 | +0.5 nA
OFF Current (Note 4) Vo or Vie =3.3V, 0.3V Full -1 +1
ViH Input High Voltage Full 1.6
Vi Input Low Voltage Full 0.5
Iin Input Leakage Current V+=+3.6V, Vin_=0 or 5.5V Full -100 +100 nA
Room 3.0 45
Vi=+2.7V, oMartr o
. lcom_=10mA,
Ron On-Resistance (Note 4) Vio or Q
v chl Y Room 45 6
NC_=2 UM4717Q
Full 7
UM47L7 Room 0.1 0.3
On Resistance Match | V+_ii(')7r>1/A' Full 04
ARoN Between Channels CO\M/-_ or : Q
(Notes 4, 5) NO_ Room 05 | 06
Ve =1.5V UMA4717Q
Full 0.9
Room 0.6 12
V+=+2.7V, UM4717
Retar On Resistance Flatness Icom =10mA,; Full 15 Q
(NOte 6) VN07 or VNC7: Room 15 1.8
1.0V, 1.5V, 2.0V UM4717Q
Full 2.0

Note 2: The parts are 100% tested at +25<C only, and guaranteed by design over the specified
temperature range.

Note 3: The algebraic convention used in this data sheet is where the most negative value is a
minimum and the most positive value is a maximum.

Note 4: Guaranteed by design.

Note 5 ARon=RonMmax)-Ronmin).

Note 6: Flatness is defined as the difference between the maximum and minimum value of
on-resistance as measured over the specified analog signal ranges.

Note 7: Between any two switches.
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Electrical Characteristics (Single +3V Supply) (Continued)
(V+=+2.7V to +3.6V, Ta=Tmin to Tmax, unless otherwise noted. Typical values are at V.=+3.0V,
Ta=+25<C) (Notes 2, 3)

Limits
Symbol Parameter Test Conditions Temp (407 10 85%) Unit
Min | Typ | Max
AC Electrical Characteristics
Vo, Vne =15V,
ton Turn-On Time RL=300Q, C.=35pF, Figure 1; R:L:)Irln 40 18000 ns
V=15V, ViL=0V
Vno_, Vnc_=1.5V;
torr Turn-Off Time RL=300Q, C.=35pF, Figure 1; ngtflrln 20 gg ns
V=15V, ViL.=0V
teem Break %_ell;(]);e Make Vo, Vnc =1.5V; Room 1 8 ns
(Note 4) R1=300Q2, CL.=35pF, Figure 2 Full
tskew Skew (Note 4) Rs=39Q, CL=50pF, Figure 3 Full 0.15 2 ns
_— CL=1.0nF, Figure 4
Qg Charge Injection Veen=15V, Roen=0Q Room 5 pC
f=10MHz; Vo, Ve =1Vp-p; 50
. RL=50Q, CL=5pF, Figure 5
Viso Off Isolation F=IMHZ Vo, Vac =1Vr . Room " dB
RL=50Q, CL=5pF, Figure 5
f=10MHz; Vno_, Ve =1Vr-p; 70
RL=50Q, CL=5pF, Figure 5
Vcr Crosstalk (Note 7) F=IMHZ Vo, Vac =1Vrs: Room " dB
RL=50Q, CL=5pF, Figure 5
BW 3dB Bandwidth Signal=0dBm, Ri=500, Room 300 MHz
CL=5pF, Figure 5
Total Harmonic RL=6009, 0
THD Distortion Vcom_=2Vp-p Room 0.03 &
Capacitance
Cnio_orm NO_, N.C— Off f=1MHz, Figure 6 Room 9 pF
Cnc_(oFR) Capacitance
Switch On _ .
Cion) Capacitance f=1MHz, Figure 6 Room 15 pF

Note 2: The parts are 100% tested at +25<C only, and guaranteed by design over the specified
temperature range.

Note 3: The algebraic convention used in this data sheet is where the most negative value is a
minimum and the most positive value is a maximum.

Note 4: Guaranteed by design.

Note 5:  ARon=Ronmax)-Ronmin).

Note 6: Flatness is defined as the difference between the maximum and minimum value of
on-resistance as measured over the specified analog signal ranges.

Note 7: Between any two switches.
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Electrical Characteristics (Single +5V Supply)
(V+=+4.2V to +5.5V, Ta=Tmin to Tmax, unless otherwise noted. Typical values are at V.+=+5.0V,
Ta=+25<C) (Notes 2, 3)

Limits
Symbol Parameter Test Conditions Temp (40T w0 857) Unit
Min | Typ | Max
DC Electrical Characteristics
Vecom_
Vno_ Analog Signal Range Full 0 Vs \
VNe
Ve Power Supply Range Full 18 55 \%
I+ Supply Current +=+5.5V, Vin_=0V or V+ Full 1 pA
I COM_On Leakage V\;:+565|r\<) chhlll_():\i.(zvf;\‘/llso\r/; Room | -1 |+0.01| +L |
CcoMON Current (Note 4) NO_ BT VNC = UV, B9, Full -2 +2
Floating
| OFF State Leakage V+=+5.5V, Vcom_=1.0V, 4.5V; Room -0.5 | +0.01 | +0.5 nA
OFF Current (Note 4) Vno_ or Ve =1.0V, 4.5V Full -1 +1
ViH Input High Voltage Full 2.3
Vi Input Low Voltage Full 0.8
Iin Input Leakage Current V+=+5.5V, Vin_=0 or V+ Full -100 +100 | nA
Room 1.7 3
UM4717
V+=+4.2V, Full 35 o)
Ron On-Resistance (Note 4) Icom_=10mA,;
Vno_or Vne_=3.5V Room 25 35
UM4717Q
Full 4
UM4717 Room 0.1 0.3
On Resistance Match Vi=+4.2V, Full 0.4
ARon Between Channels lcom_=10mA; Q
N 4 vV Ve = 3.5V Room 0.5 0.6
(Notes 4, 5) no_or Vnc = 3.5 UM47170
Full 0.9
Room 0.4 1.2
Vi=+4.2V, UM4717
R On Resistance Flatness lcom =10mA, Full 15 )
FLAT (Note 6) Vno_or Vne_=1.0V, Room 0.9 1.2
2.0V, 3.5V UM4717Q
Full 15
Note 2: The parts are 100% tested at +25<C only, and guaranteed by design over the specified
temperature range.
Note 3: The algebraic convention used in this data sheet is where the most negative value is a
minimum and the most positive value is a maximum.
Note 4: Guaranteed by design.
Note 5:  ARon=Ronmax)-Ronminy.
Note 6: Flatness is defined as the difference between the maximum and minimum value of
on-resistance as measured over the specified analog signal ranges.
Note 7: Between any two switches.
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Electrical Characteristics (Single +5V Supply) (Continued)
(V+=+4.2V to +5.5V, Ta=Tmin to Tmax, unless otherwise noted. Typical values are at V.+=+5.0V,
Ta=+25<C) (Notes 2, 3)

Limits
Symbol Parameter Test Conditions Temp (-407T t0 85 <) Unit
Min Typ Max
AC Electrical Characteristics
. Vno_, VNc_=3.0V; Room 30 80
ton Tum-On Time R1=300Q, C=35pF, Figure 1; Full 100 | ™
. Vno_, VNc_=3.0V; Room 20 40
tor Turn-Off Time RL=3000Q, CL=35pF, Figure L; Full 50 | ™
tegm Break I?l_?;;)ge Make Vo, Vne =3.0V; Room 1 8 ns
(Note 4) RL=300Q, CL=35pF, Figure 2 Full
tskew Skew (Note 4) Rs=39Q, CL=50pF, Figure 3 Full 0.15 2 ns
_— CL=1.0nF, Figure 4
Qing Charge Injection Veen=15V Reen=0Q Room 9 pC
f=10MHz; Vo, VNc =1Vp-p; 50
. RL=50Q, CL=5pF, Figure 5
Viso Off Isolation F=IMHZ, Vng. Ve =1Vrr. Room " dB
RL=50Q, CL=5pF, Figure 5
f=10MHz; Vo, VNc =1Vp-p; 70
RL=50Q, CL=5pF, Figure 5
Ver Crosstalk (Note 7) F=IMHZ Vo, Vac =1Vrs: Room " dB
RL=50Q, CL=5pF, Figure 5
BW 3B Bandwidth Signal=0dBm, R.=50Q, Room 300 MHz
CL=5pF, Figure 5
Total Harmonic RL=6009, 0
THD Distortion Vcom_=2Vp-p Room 0.03 &
Capacitance
Chio_(orm NO_, N.C— Off f=1MHz, Figure 6 Room 9 pF
Cnc_(oFp) Capacitance
Con) Switch On Capacitance f=1MHz, Figure 6 Room 15 pF
Note 2: The parts are 100% tested at +25<C only, and guaranteed by design over the specified
temperature range.
Note 3: The algebraic convention used in this data sheet is where the most negative value is a
minimum and the most positive value is a maximum.
Note 4: Guaranteed by design.
Note 5:  ARon=Ronmax)-Ronminy.
Note 6: Flatness is defined as the difference between the maximum and minimum value of
on-resistance as measured over the specified analog signal ranges.
Note 7: Between any two switches.
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Typical Operating Characteristics

On Resistance vs. COM_\oltage

On Resistance vs. COM_Voltage

10.0 — T — T 10.0 T T 1 T
9.0 — Low Ron Switch — Vec=2.5V 9.0 [ High Ron Switch — Vcc=2.5V
— Vcc=3.0V — VCC=3.0V
8.0 — Vcc=4.2V 8.0 — Vcc=4.2V 7
7.0 —VCCZS.OV 1 7.0 —VCC=5-OV —]
c
6.0 =z 60
5.0 A1\ € 50 AN\
| AN NIDZ2 AN
4.0 40 A =
//\ 1
3.0 3.0
— —— _— —~—— —
2.0 - 2.0 — —
1.0 1.0
0.0 0.0
0 05 1 15 2 25 3 35 4 45 5 0 05 1 15 2 25 3 35 4 45 5
Vcom-(V) Vcom-(V)
On Resistance vs. COM_Voltage On Resistance vs. COM_Voltage
6.0 . . 6.0 , ,
Low Ron Switch High Ron Switch
5.0 5.0
fm—
L—
10— E//—/\& = 40 e ,/\\\%R
2.0 2.0
1.0 — V=3V, -40°C 10 } — V=3V, -40°C
— Vcc=3V, 25°C ' — V=3V, 25°C
— V=3V, 85°C —— V=3V, 85°C
0.0 . . 0.0 L L
0 0.5 1 1.5 2 2.5 3 0 0.5 1 15 2 2.5 3
Vcom-(V) Veom-(V)
On Resistance vs. COM_Voltage On Resistance vs. COM_Voltage
6.0 T T T T 6.0 [ I I I
Low Roy Switch High Ron Switch
5.0 5.0
4.0 @ 4.0
(=
o i
30 = Rl % 3.0 \\\
et [ — [ —
2.0 — 2.0
—— V=5V, -40°C — V=5V, -40°C
L0 r __ yiesv 25°C L0 1 __vee=5v, 25°C
—— V=5V, 85°C — Vee=5Y, 85°C
0.0 . 1 . . 0.0 1 1 L \
0 05 1 15 2 25 3 35 4 45 5 0 05 1 15 2 25 3 35 4 45 5
Vcom-(V) Veom-(V)
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Typical Operating Characteristics (Continued)

Logic Threshold vs. Supply Voltage Supply Current vs. Temperature
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Detailed Description

The UM4717/UM4717Q high-speed, low-voltage, low on-resistance (Ron), dual SPDT analog
switch operates from a single +1.8V to +5.5V supply. The switch features break-before-make
switching operation and fast switching speeds (ton=80ns (max), torr=40ns (max)).

The switch has low 15pF on-channel capacitance, which allows for 12Mbps switching of the data
signals for USB 1.0/1.1 applications. The UM4717/UM4717Q is designed to switch D+ and D.
USB signals with a guaranteed skew of less than 2ns (see Figure 4) as measured from 50% of the
input signal to 50% of the output signal.

Applications Information
Digital Control Inputs

The UM4717/UM4717Q logic inputs accept up to +5.5V regardless of supply voltage. For
example, with a +3.3V supply, IN_ can be driven low to GND and high to +5.5V allowing for
mixing of logic levels in a system. Driving the control logic inputs rail-to-rail minimizes power
consumption. For a +3V supply voltage, the logic thresholds are 0.5V (low) and 1.4V (high); for a
+5V supply voltage, the logic thresholds are 0.8V (low) and 2.0V (high).

Analog Signal Levels

The on-resistance of the UM4717/UM4717Q changes very little for analog input signals across
the entire supply voltage range (see the Typical Operating Characteristics). The switches are
bidirectional, so the NO_, NC_, and COM _ pins can be either inputs or outputs.

Power-Supply Sequencing and Over-Voltage Protection

Proper power-supply sequencing is recommended for all CMOS devices. Always apply V. before
applying analog signals, especially if the analog signal is not current-limited.
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Test Circuits
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LOGIC . —\ tf < 5ns
NO ~_ Com WPUT 1 \
VN_ = AT o—
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1 -
| SR o —>|toFF |—
! ~
_C_ lN— _: I .
1 — — 09%Vour
LOGIE (1) GND SWITCH gy \
INPUT f N QUTPUT
CL INCLUDES FIXTURE AND STRAY CAPACITANCE. |N DEPENDS ON SWITCH CONFIGURATION:
Vour=Vig_ { AL ) INPUT POLARITY DETERMINED EY SENSE OF SWITCH.
‘AL +Ron
Figure 1. Switching Time
Vi Ny
| Logic M -
Vr INPUT f 50%
" NG . WL —
Vi ———————»_ COM vauT
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| <R _l L
1 <3000 —
IN_ - J . 30002 25pF
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Figure 2. Break-Before-Make Interval
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Figure 4. Charge Injection
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SV 100F .
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+ —m_ cout f N - VA WA — in
S Y
oy DM4727 = , CROSSTALK = 20log
= o VouT —— | MEAS — REF | -
500 < NO1™ i {
< i‘ =~ <
GND = 500 o< | =
= L < =
“FOR CROSSTALK THIS PIN IS NOZ.
MEASUREMENTS ARE STANDARDIZED AGAINST SHORTS AT IC TERMINALS. NCZ2 AND COM2 ARE OPEN,
OFF-ISOLATION IS MEASURED BETWEEN COM_ AND *OFF" NO_ OR NC_ TERMINAL ON EACH SWITCH,
ON-LOSS IS MEASURED BETWEEN COM_ AND'*ON* NO_OR NC_ TERMINAL ON EACH SWITCH.
CROSSTALK (5 MEASURED FROM ONE GHANNEL TO THE OTHER CHANNEL.
SIGNAL DIRECTION THROUGH SWITCH IS REVERSED; WORST VALUES ARE RECORDED.

Figure 5. On-Loss, Off-Isolation, and Crosstalk
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Package Information

CSP101.90x1.40
Outline Drawing

DIMENSIONS
MILLIMETERS INCHES
P o Symbol Min | Typ [Max | Min | Typ | Max
@@@@n
. S 03 A | - | - Joes| - - [ o0027
OQO—O— Al 0.21 | 0.231 | 0.24 | 0.0083 | 0.0091 | 0.0094
Topiﬁew Bonomwew A2 0.40 | 041 | 042 | 0.015 | 0.016 | 0.017
g b 0.27 ( 0.30 | 0.32 | 0.011 | 0.012 | 0.013
R A D |18 - |19 o072 | - |oo07
o E |132| - |140]| 0052 | - | 0055
e 0.50TYP 0.020TYP
Land Pattern
reatl
Z_@ Lo
] ' NOTES:
©-0 1. Bump is Lead Free Sn/Ag/Cu.
2. Unit: mm.
3. Non-solder mask defined copper landing pad.
4. Laser Mark on silicon die back; back-lapped.

http://www.union-ic.com Rev.15 14/17 Jul.2025



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

EUnion UMA4717/UM47170

SEMICONDUCTOR

QFN10 1.80x1.40
Outline Drawing

DIMENSIONS
. o e MILLIMETERS INCHES
_L UUU Symbol Min [ Typ | Max [ Min | Typ | Max
A
[ ] o
_D = A 0.50 | 0.55 | 0.60 | 0.020 | 0.022 | 0.024
w &__D — A1 |oo0o| - |005]0000| - [o0.002
A3 0.15REF 0.006REF
Y 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
< . n E 1.75 | 1.80 | 1.85 | 0.069 | 0.071 | 0.073
O T I e 0.40BSC 0.016BSC
* Sideview L 0.30 | 0.40 | 0.50 | 0.012 | 0.016 | 0.020
L1 |0.40 050/ 060 |0.016 | 0.020 | 0.024
Land Pattern
. 1.80 .
< 0.80 > 0.20 |
| A
| |
|
j__l: | i
g g I r g
TE;: :E:I NOTES:
' | :O“ 1. Compound dimension: 1.80%<1.40;
y 4TS o 2. Unit: mm
T | oonl | 3. General tolerance #).05mm unless otherwise
§ |2 » specified;
4. The layout is just for reference.
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Packing Information

Q1l-Q2 >
— — — . . . — _€>. — e e,_ . — — — —
Q?Q4 * . ¢
I I I I I
Carrier . . .
. Pitch | Pitch | Reel Size PIN 1
Part Number Package Type V\(/\I/(\'j/;h (P0) (P1) (D) Quadrant
UM4717 CSP10 1.90x1.40 8 mm 4mm [ 4mm [ 180 mm Q2
UM4717Q QFN10 1.80%1.40 8 mm 4mm [ 4mm 180 mm Q1
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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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