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4.5Q 300MH?z Bandwidth Dual SPDT Analog Switch
UM4258Q QFNI10 1.80%1.40

General Description

The UM4258Q low-voltage, low on-resistance (Ron), dual single-pole/double-throw (SPDT)
analog switch operates from a single +1.8V to +5.5V supply. The device is designed for USB
1.1/2.0 and audio switching applications.

The UM4258Q features two 4.5Q Ron (max) SPDT switches with 1.2Q flatness and 0.3Q
matching between channels. The switch offers break-before-make switching (1ns) with toy < 80ns
and torr < 40ns at +2.7V. The digital logic inputs are +1.8V logic compatible with a +2.7V to
+3.6V supply.

The UM4258Q is packaged in a 1.80mm x1.40mm QFN10 package, which significantly reducing
the required PC board area.

Applications Features
® USB 1.1/2.0 Signal Switching Circuits ®  2ns (max) Differential Skew
® Battery-Operated Equipment ® -3dB Bandwidth: 300MHz
® Audio/Video-Signal Routing ® [ow 15pF On-Channel Capacitance
® Headphone Switching ® Single-Supply Operation from +1.8V to
® [ow-Voltage Data-Acquisition +5.5V
Systems ® 4.5Q Ron (max) Switches
® Sample-and-Hold Circuits 0.3Q (max) Rony Match (+3.0V Supply)
® (Cell Phones 1.2Q (max) Flatness (+3.0V Supply)
® PDAs ® Rail-to-Rail Signal Handling
® High Off-Isolation: -55dB (10MHz)
® Low Crosstalk: -80dB (10MHz)
® [ ow Distortion: 0.03%
® +1.8V CMOS-Logic Compatible
® < 0.5nA Leakage Current at +25°C
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Pin Description

Pin _
Name Function
UM4258Q

7 NC2 Analog Switch 2-Normally Closed Terminal
8 IN2 Analog Switch 2-Digital Control Input

9 COM2 Analog Switch 2 —Common Terminal

10 NO2 Analog Switch 2-Normally Open Terminal
6 GND Ground Connection
1 V. Positive Supply Voltage

5 NCl1 Analog Switch 1-Normally Closed Terminal
4 IN1 Analog Switch 1-Digital Control Input

3 COM1 Analog Switch 1 -Common Terminal

2 NO1 Analog Switch 1-Normally Open Terminal

Ordering Information

Part Number

Packaging Type

Marking Code Shipping Qty

UM4258Q

QFN10 1.80x1.40

AN

3000pcs/7 Inch Tape & Reel

Function Table

IN_ NO_ NC_
0 OFF ON
1 ON OFF
Absolute Maximum Ratings
Symbol Parameter Limit Unit
V. Supply Voltage -0.3to+ 6.0
Vs DC Switch Voltage (Notel) -03t0(V.+0.3) v
IN DC IN Voltage -0.3to+ 6.0
lo Continuous Current (COM , NO ,NC ) +100 mA
Ip Peak Current (Pulsed at 1ms, 10% duty cycle) +200
To Operating Temperature Range - 40 to +85
Ty Junction Temperature +150
Tsto Storage Temperature Range - 65to +150
T, Junction Lead Temperature (Soldering, 10seconds) +300 °C
T Bump Temperature | Infrared (15s) +220
Bump (Soldering) Vapor Phase (60s) +215
Pp Continuous Power Dissipation @ +70°C 909 mW
ESD ESD Method 3015.7 >2000 \Y

Notel: 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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DC Electrical Characteristics (Single +3V Supply)

(V.= 427V to 3.6V, Viy= +1.4V, V1= +0.5V, Ta=Ty to Tumax, unless otherwise noted. Typical values
are at V.= +3.0V, T,=+25°C) (Notes 2,3)

Limits (—40 to 85 °C)
Symbol Parameter TestConditions Temp Unit
Min Typ Max
DC Electrical Characteristics
VCOM7
Vo Analog Signal Range Full 0 \A A%
Ve
\ Power Supply Range Full 1.8 5.5 \%
L. Supply Current V. =+5.5V, Viy =0V or V. Full 1 A
I COM_On Leakage Current \}: +3;6\>] ’ Viog?’:\(/)'a;\g,éﬂr/, Room -1 +0.01 +1 nA
COM_(ON) (Note7) No_OI VNC_ V-2V, 2.9V, O Full ) 12
floating
I OFF State Leakage Current V.=43.6V, Vcom =03V, 3.3V; Room -0.5 +0.01 +0.5 nA
OFF (Note7) Vro or Vye =3.3V, 0.3V Full -1 +1
Vi Input High Voltage Full 1.4 \%
Vi Input Low Voltage Full 0.5 A\
In Input Leakage Current V,=+3.6V, Viy =0 or 5.5V Full -100 +100 nA
_ _ ) Room 3.0 4.5
Ron On-Resistance (Note4) V=127V, ICOMi;lomA’ Q
VNO or VNC =1.5V
- - Full 5
On Resistance Match V.= 427V, Tcoy =10mA: Room 0.1 0.3
ARoxn Between Channels Veo or Ve = 1.5V Q
(Notes 4,5) o BRYNe T Full 0.4
R On Resistance Flatness V. =427V, Icom =10mA; Room 0.6 1.2 Q
FLAT (Note6) Vro or Vye =1.0V, 1.5V, 2.0V
- - Full 1.5
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AC Electrical Characteristics (Single +3V Supply)

(V.= 427V to 3.6V, Viy= +1.4V, V1= +0.5V, Ta=Ty to Tumax, unless otherwise noted. Typical values
are at V.= +3.0V, T,=+25°C) (Notes 2,3)

Limits (—40 to 85 °C)
Symbol Parameter TestConditions Temp Unit
Min Typ Max
AC Electrical Characteristics
VNOJ VNC7=1 SV,
ton Turn-On Time R(=30092, C,=35pF, Figurel; RFOlflrln 40 18000 ns
V]H:LSV, V]L:OV
VNOJ VNC7=1 5V,
torr Turn-Off Time R;=300Q, C,=35pF, Figurel; RFolflIln 20 ;‘8 ns
V]H:LSV, V]L:OV
" Break Before Make Time Vro » Vne =1.5V; Room 8 ns
BEM (Note7) R;=300Q, C;=35pF, Figure2 Full 1
tskEw Skew (Note7) Rs=39Q, C,=50pF, Figure3 Full 0.15 2 ns
L Cr = 1.0 nF, Figure 4
Qi Charge Injection Vo = 1.5V, Raen = 00 Room 5 pC
f=10MHz; Vxo , Ve =1Vpp; 55
Viso Off Isolation Ri=500, C,=5pF, Figures Room dB
f=1MHz; VNOJ VNQ:lVM; -80
R =50Q, C,=5pF, Figure5
f=10 MHZ, VNOJ VN(LZIV}),F; -80
Ver Crosstalk (Note8) R, =500, C,=5pF, Figures Room dB
f=1MHz; Vxo , Vne =1Vpp; _110
R =50Q, C;=5pF, Figure5
BW -3 dB Bandwidth Signal=0dBm, R =500, Room 300 MHz
C=5pF, Figure5
THD Total Harmonic Distortion RL:ﬁj)OQ Room 0.03 %
Veom =2Vpp
Capacitance
Cro_(oFF) NO_,NC_Off . .
Cue cor) Capacitance f=1MHz, Figure 6 Room 9 pF
Coon) Switch On Capacitance f=1MHz, Figure 6 Room 15 pF
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DC Electrical Characteristics (Single +5V Supply)

(V.=+4.2V to +5.5V, V= +2.0V, V1= +0.8V, Ta=Tyn to Tumax, unless otherwise noted. Typical values
are at V.= +5.0V, Ty=+25°C) (Notes 2,3)

Limits (—40 to 85 °C)
Symbol Parameter TestConditions Temp Unit
Min Typ Max
DC Electrical Characteristics
VCOM7
Vo Analog Signal Range Full 0 V. A%
Ve
\ Power Supply Range Full 1.8 5.5 \%
L. Supply Current V. =+5.5V, Viy =0V or V. Full 1 A
I COM_On Leakage Current \}: +5;5\>] ’ Viorf():\}(lvs’ésf’ Room -1 +0.01 +1 nA
COM_(ON) (Note7) No_©O N}T LUV, 40V, 0 Full -2 +2
oating
I OFF State Leakage Current V=455V, Veom =1.0V, 4.5V; Room -0.5 +0.01 +0.5 nA
OFF (Note7) Vro or Vye =1.0V,4.5V Full -1 +1
Vi Input High Voltage Full 2.0 \%
Vi Input Low Voltage Full 0.8 A\
In Input Leakage Current V,=+5.5V,Viy =0 or V, Full -100 +100 nA
_ _ ) Room 1.7 3
Ron On-Resistance (Note4) Vi =+42v, ICOMi;lomA’ Q
VNO or VNC =3.5V
- - Full 3.5
On Resistance Match V.= 442V, Tcoy =10mA: Room 0.1 0.3
ARoxn Between Channels Vo or Ve =35V Q
(Notes 4,5) No- TN e Full 04
R On Resistance Flatness V. =+4.2V, Icom =10mA; Room 0.4 1.2 Q
FLAT (Note6) Vro or Vye = 1.0V, 2.0V, 3.5V
- - Full 1.5
http://www.union-ic.com Rev.01 Feb.2011 5/14



ELinion UM42580

SEMICONDUCTOR

AC Electrical Characteristics (Single +5V Supply)

(V.= +4.2V to +5.5V, Vig= +2.0V, Vi = +0.8V, Tx=Tmn to Tmax, unless otherwise noted. Typical
values are at V.= +5.0V, Ty=+25°C) (Notes 2,3)

Limits (—40 to 85 °C)
Symbol Parameter TestConditions Temp Unit
Min Typ Max
AC Electrical Characteristics
. Vo, Ve =3.0V; Room 30 80
fon Turn-On Time R,=300Q, C;=35pF, Figurel; Full w0 | "™
. Vro » Ve =3.0V; Room 20 40
forr Tumn-Off Time R.=300Q, C,=35pF, Figurel; Full so | ™
¢ Break Before Make Time Vo, Ve =3.0V; Room 8 ns
BEM (Note7) R =300Q, C,=35pF, Figure2 Full 1
tSKEW Skew (Note7) Rs=39Q, C;=50pF, Figure3 Full 0.15 2 ns
L C. = 1.0 nF, Figure 4
Qi Charge Injection Ve = 1.5V, Rap = 00 Room 9 pC
f=10 MHZ, VNOJ VNC?:1Vp,p; 55
Viso Off Isolation R, =500, C,=5pF, Figures Room dB
f=1MHz; Vxo , Ve =1Vpp; 80
R =50Q, C;=5pF, Figure5
f=10MHz; Vxo , Ve =1Vpp; -80
Ver Crosstalk (Note8) R, =500, C,=5pF, Figures Room dB
f=1 MHZ, VNOJ VNC?=1Vp_p; 110
R =50Q, C,=5pF, Figure5
BW -3 dB Bandwidth Signal=0dBm, R1=500Q, Room 300 MHz
C=5pF, Figure5
THD Total Harmonic Distortion RL:6700Q Room 0.03 %
Veom =2Vrp
Capacitance
Cxo_(orF) NO_,NC_ Off _ .
Crc i) Capacitance f=1MHz, Figure 6 Room 9 pF
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 = Ronovax) - Ronevn.

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:  Guaranteed by design.

Note 8: Between any two switches.
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Typical Operating Characteristics

On Resistance vs. COM_ Voltage
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Logic Threshold

Typical Operating Characteristics

Logic Threshold vs.Supply Voltage
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Crosstalk(dB)

On-Loss(dB)

Typical Operating Characteristics

Crosstalk Vs. Frequency

Off-Isolation Vs. Frequency
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Detailed Description

The UM4258Q 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 (tox = 80ns (max), topr = 40ns (max)).

These switch has low 15pF on-channel capacitance, which allows for 12Mbps switching of the
data signals for USB 1.0/1.1 applications. The UM4258Q 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 UM4258Q 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 UM4258Q 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 an@®ver-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.

I"r’ . tr<5ns
VH
LOGIC P v— t < 58
NO ~_tom WPUT 7/ \
VN = Ay = n
- ornc_ ! )_W el
1 -
| SR o —>|toFF |—
I
1

—o—— -

oalc () |LGND

INPUT \jf J__

CL INCLUDES FIXTURE AND STRAY CAPACITANCE.

ue (R
VouT=Vi_ {R—L +LRDN)

= = "DUT_ 0.9xVour 0.9x%Vour
SWITCH oy / A\
QUTPUT
—| fgy |-—

IN DEPENDS ON SWITCH CONFIGURATION;
INPUT POLARITY DETERMINED EY SENSE OF SWITCH,

Figure 1. Switching Time

Vh_

.
’

LOGIC ™
INPUT

1 G]
=

CL INCLUDES FIXTURE AND STRAY CAPACITANCE.

Loge '™

INPUT f 50%

Vip —

vout — 0.8 % Vot
- gy ——|

Figure 2. Break-Before-Make Interval

http://www.union-ic.com Rev.01 Feb.2011

10/14



ELInion UM42580
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MEASUREMENTS ARE STANDARDIZED AGAINST SHORTS AT IC TERMINALS.

ON-LOSS IS MEASURED BETWEEN COM_ AND *ON* NO_ OR NC_ TERMINAL ON EACH SWITCH.
CROSSTALK IS MEASURED FROM ONE GHANMEL TO THE OTHER CHANNEL.
SIGNAL DIRECTION THROUGH SWITCH 15 REVERSED; WORST VALUES ARE RECORDED.

OFF-ISOLATION IS MEASURED BETWEEN COM_ AND *OFF" NO_ OR NC_ TERMINAL ONEACH SWITCH.

SV A0
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NETWORK N
= ANALYZER Ny
o . 500 500 Viour
vorvs —A Ve ON-LOSS = 20log —t
OV ORV+ —FIN_ ot -, VN -— VA ' e — 9
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Figure 5. On-Loss, Off-isolation, and Crosstalk

1mF Y
= 'n
COM
4
/ IN
CAPACITANCE | _f Sl e <——ViLoRVH
METER ;o ING_or
f=1MHz 1“’ =
B = GND

Figure 6. Channel OfffOn-Capacitance

http://www.union-ic.com Rev.01 Feb.2011

12/14




ELinion UM42580

SEMICONDUCTOR

Package Information

UM4258Q: QFN10 1.80%1.40
Outline Drawing

DIMENSIONS
- D - b L1 MILLIMETERS
| Symbol
4 J U U PIN 1 MIN TYP MAX
IDENTIF ICAT ION
- CHAMFER A 0.50 0.55 0.60
. I — Al 0.00 - 0.05
1 - A3 0.15REF

NNN D 135 1.40 1.45

TOP VIEW BOTTOM VIEW E 1.75 1.80 1.85

2 b 0.15 0.20 0.25

T L 0.30 0.40 0.50

3 i vic Ll 0.40 0.50 0.60

e 0.40BSC
Land Pattern
0.400.30
ol
‘\D -
S| H—
e R e
- NOTES:
1 1. Compound dimension: 1.40%1.80;
Hi' 2. Unit: mm;
1.0 3.General tolerance +£0.05mm unless otherwise specified;
- = 4. The layout is just for reference.

Tape and Reel Orientation
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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.

EUrniorn

Union Semiconductor, Inc
Add: 7F, No. 5, Bibo Road, Shanghai 201203
Tel: 021-51097928

Fax: 021-51026018
Website: www.union-ic.com
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