UNISONIC TECHNOLOGIES CO., LTD

UDG709 LINEAR INTEGRATED CIRCUIT

CMOS, 1.8V to 5.5V/+2.5V, 30
LOW VOLTAGE 4-CHANNEL
MULTIPLEXERS

E DESCRIPTION

The UTC UDG709 is low voltage, CMOS analog multiplexers
comprising four differential channels. The UTC UDG709 switches TSSOP-16
one of four differential inputs to a common differential output as
determined by the 2-bit binary address lines A0 and A1. An EN input
on both devices is used to enable or disable the device. When
disabled, all channels are switched off.

The switch provides low power dissipation yet gives high
switching speed, very low on resistance, and leakage currents. Low
power consumption and an operating supply range of 1.8V to 5.5V

make the UTC UDG709 ideal for battery-powered, portable
instruments. All channels exhibit break-before-make switching action
preventing momentary shorting when switching channels.

On resistance is in the region of a few ohms and is closely
matched between switches and very flat over the full signal range.
These parts can operate equally well as either multiplexers or
demultiplexers and have an input signal range that extends to the
supplies.

B FEATURES

* Differential 4-to-1 multiplexer
* 1.8V to 5.5V single supply

* £2.5V dual supply

* TTL-/CMOS-compatible inputs
* 20ns switching times

H ORDERING INFORMATION

Ordering Number .
Lead Free Halogen Free Package Packing
UDG709L-P16-R UDG709G-P16-R TSSOP-16 Tape Reel

UDG709G-P16-R
J E— (1)Packing Type (1) R: Tape Reel

(2)Package Type (2) P16: TSSOP-16
(3)Green Package | (3) G: Halogen Free and Lead Free, L: Lead Free
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UDG709

LINEAR INTEGRATED CIRCUIT

B MARKING

[re] [1s] [ra] [+3] [12] [11] fo] [o]

uTCOOOO
ubG709 0

|

—» Date Code

L: Lead Free
—» G: Halogen Free
— Lot Code

L] L2] L] [4]

o] L] [7] [8]

= PIN CONFIGURATION

r ] O [16] A1
EN| 2 15| GND
VSS 3 14 VDD
S1A| 4 13| S1B
S2A( 5 12 | S2B
S3A | 6 11| S3B
S4A | 7 10 | S4B
DA[ 8 | 9] DB
® PIN DESCRIPTION
PIN NO. PIN NAME DESCRIPTION
1 A0 Digital Input. Controls the configuration of the switch, as shown in the truth table.
2 EN Digital Input. Controls the configuration of the switch, as shown in the truth table.
3 v Most Negative Power Supply Pin in Dual-Supply Applications. For single-supply
sS applications, it should be tied to GND
4 S1A Source Terminal. Can be an input or output
5 S2A Source Terminal. Can be an input or output
6 S3A Source Terminal. Can be an input or output
7 S4A Source Terminal. Can be an input or output
8 DA Drain Terminal. Can be an input or output
9 DB Drain Terminal. Can be an input or output
10 S4B Source Terminal. Can be an input or output
11 S3B Source Terminal. Can be an input or output
12 S2B Source Terminal. Can be an input or output
13 S1B Source Terminal. Can be an input or output
14 Vob Most Positive Power Supply Pin
15 GND Ground (0 V) Reference
16 A1l Digital Input. Controls the configuration of the switch, as shown in the truth table.

E TRUTH TABLE

A1l A0 EN On Switch Pair
X X 0 None
0 0 1 1
0 1 1 2
1 0 1 3
1 1 1 4
Note: X = Don’t care.
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UDG709 LINEAR INTEGRATED CIRCUIT

B BLOCK DIAGRAM
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UDG709 LINEAR INTEGRATED CIRCUIT

B ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATINGS UNIT
Vbp to Vss 7 \
Vop to GND -0.3 ~ +7 \%
Vss to GND +0.3 ~-3.5 \%
Analog Inputs (Note 1) Vss - 0.3 to Voo + 0.3 or 30mA, v

whichever occurs first
-0.3to Vobp + 0.3 or 30mA,

Digital Inputs whichever occurs first v

Continuous Current, S or D 30 mA
Power Dissipation 450 mwW
Junction Temperature Ty +150 °C
Storage Temperature Tstc -65 ~ +150 °C

Notes: 1. Absolute maximum ratings are those values beyond which the device could be permanently damaged.
Absolute maximum ratings are stress ratings only and functional device operation is not implied.
2. Overvoltages at A, EN, S, or D are clamped by internal codes. Current should be limited to the maximum
ratings given.

E RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL MIN TYP MAX UNIT
Positive Power Supply Voltage Vob 1.8 5.5 Vv
Signal Path Input/Output Voltage (Source or
Drain Pin) (Sx, D) VsorVo 0 Voo v
Ambient Temperature Ta -40 +125 °C
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UDG709

LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS
(Voo=5V+10%, Vss=0V, GND=0V, Ta=25°

C, unless otherwise specified)

PARAMETER |sYMBOL| TEST CONDITIONS | MiN | TYP | MAX JUNIT
ANALOG SWITCH
Analog Signal Range Vs |Ta=-40°C~+125°C 0 Vob \
On-Resistance R Vs=0V ~ Vbp Ta=25°C 6 9.2 Q
N llbs=10mA Ta=-40°C ~ +125°C 117 @
On-Resistance Matching AR Vs=0V ~ Vbp Ta=25°C 0.4 Q
Between Channels ON Ips=10mA Ta=-40°C ~ +125°C 1.5 Q
. Vs=0V ~ Vbp Ta=25°C 1.5 Q
On-Resistance Flatness RFLAT (ON) Ios=10mA TA=-40°C ~ +125°C 5 0
LEAKAGE CURRENTS
Vop=5.5V, Ta=25°C +0.01 nA
Source Off Leakage Current Iscorr)  |VD=4.5V / 1V
Vs=1V / 4.5V Ta=-40°C ~ +125°C +200 | nA
. Vp=4.5V [ 1V Ta=25°C +0.01 nA
D ff Leak |
rain Off Leakage Current POFR) lvs-1V / 4.5V Ta=-40°C ~ +125°C £200 | nA
Ioion) N Ta=25°C +0.01 nA
Channel On Leakage Current Ision) Vp=Vs=1V or 4.5V TA=40°C ~ +125°C 1500 | nA
DIGITAL INPUTS
Input High Voltage VINH  |Ta=-40°C ~ +125°C 2.4 \Y
Input Low Voltage Vine  |Ta=-40°C ~ +125°C 0.8 \
Input Current Iine or Iine [VIN=ViNL or Ving, TA=25°C 0.05 A
Input Current Iin or lin | TA=-40°C ~ +125°C +0.1 A
Digital Input Capacitance Cin  |Ta=25°C 2 pF
DYNAMIC CHARACTERISTICS (Note 1)
Transition Time between Ri=300Q, CL=36pF 1, =25°C 20 ns
Ch | trransiTion|Vs1=3V/0V,
annéels Vsa= OV/3V Ta=-40°C ~ +125°C 30 ns
Break-Before-Make Time ¢ RL=300Q), C.=35pF Ta=25°C 8 ns
Delay OPEN lvs-3V Ta=-40°C ~ +125°C | 1 ns
. RL=300Q, C.=35pF [Ta=25°C 18 ns
Turn-On T t
urn-on 1ime ONEN g 3v Ta=-40°C ~ +125°C 30 | ns
) RL=300Q, C.=35pF [Ta=25°C 7 ns
Turn-Off T
urn-Off Time R Y, Ta=-40°C ~ +125°C 15 | ns
Charge Injection Qc Vs=2.5V, Rs=0Q, C.=1nF, Ta=25°C +3 pC
. RL=50Q, C.=5pF, f=10MHz, Ta=25°C -55 dB
Off Isolation O1s0 | 2500, CL=5pF, f=1MHz, TA=25°C -70 dB
DYNAMIC CHARACTERISTICS
RL=50Q, CL=5pF, f=10MHz, Ta=25°C -55 dB
Ch I-to-Ch | Crosstalk | X
annerto-hannet Lrossta TR [R=50Q, CL=5pF, f=1MHz, Ta=25°C -70 dB
-3dB Bandwidth BW |R.=50Q, CL=5pF, Ta=25°C 50 MHz
Source Off Capacitance Csorr  [f=1MHz, Ta=25°C 13 pF
Drain Off Capacitance Coorr _[f=1MHz, Ta=25°C 42 pF
On Capacitance Cson f=1MHz, Ta=25°C 48 pF
Cpbon
POWER REQUIREMENTS
Vpp=5.5V, Digital Ta=25°C 0.03 uA
Y, I t I
oo Supply Curren ° linputs=0V or 5.5V |Ta=-40°C ~ +125°C 1.0 | pA
Note: Guaranteed by design, not subject to production test.
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UDG709

LINEAR INTEGRATED CIRCUIT

B ELECTRICAL CHARACTERISTICS
(Vop=3V+10%, Vss=0V, GND=0V, Ta=25°C, unless otherwise specified)

PARAMETER

|sYMBOL|

TEST CONDITIONS

| MiN | TYP | MAX JUNIT

ANALOG SWITCH

Analog Signal Range Vs |Ta=-40°C~+125°C 0 Vob \
On-Resistance R Vs=0V ~ Vbp Ta=25°C 8 115 Q
N lios =10mA Ta=-40°C ~ +125°C 145 Q
On-Resistance Matching AR Vs=0V ~ Vbp Ta=25°C 0.4 Q
Between Channels ON Ips=10mA Ta=-40°C ~ +125°C 2 Q
LEAKAGE CURRENTS
Vop=3.3V, Ta=25°C +0.01 nA
Source Off Leakage Current IsorF) |Vs=3V/ 1V
Vp=1V / 3V Ta=-40°C ~ +125°C 200 | nA
. Vs=3V / 1V Ta=25°C +0.01 nA
D Off Leak C t |
rain L Leakage Lurren POFR) vp=1v / 3V Ta=-40°C ~ +125°C £200 | nA
IpoN) Ta=25°C +0.01 nA
h I Leak: Vb =Vs=1V V
Channel On Leakage Current Ision) D=Vs or3 TA=-40°C ~ +125°C 1500 | nA
DIGITAL INPUTS
Input High Voltage Vine  |Ta=-40°C ~ +125°C 2.0 V
Input Low Voltage Vine  |Ta=-40°C ~ +125°C 0.66 \Y
Input Current Iine or Iine [VIN=VINL or Vine, TA=25°C 0.05 uA
Input Current Iin or line [ TA=-40°C ~ +125°C +0.1 A
Digital Input Capacitance Cin _ |Ta=25°C 2 pF
DYNAMIC CHARACTERISTICS (Note 1)
Transition Time between Ri=3000), CL=36pF 1, =25°C 25 ns
C trransiTion|Vs1=2V/0V,
hannels Ver= OV/2V Ta=-40°C ~ +125°C 35 | ns
Break-Before-Make Time ¢ R.=300Q, CL.=35pF Ta=25°C 8 ns
Delay OPEN lvs=2v Ta=-40°C ~ +125°C | 1 ns
. RL=300Q, C.=35pF [Ta=25°C 20 ns
Turn-On Time ONEN |y oy Ta=-40°C ~ +125°C 33 | ns
; RL=300Q, C.=35pF [Ta=25°C 9 ns
Turn-Off T t
urn-Jiime OFF EN) |\/s=ov/ Ta=-40°C ~ +125°C 18 | ns
Charge Injection Qc Vs=1.5V, Rs=0Q), C.=1nF, Ta=25°C +3 pC
. R.=50Q, C.=5pF, f=10MHz, Ta=25°C -55 dB
Off Isolation O1%0 IR =500, CL=5pF, F=1MHz, TA=25°C 70 dB
DYNAMIC CHARACTERISTICS
RL=50Q, C.=5pF, f=10MHz, Ta=25°C -55 dB
Channel-to-Channel Crosstalk | Xtaik R.=500, CL=5pF, f=1MHz, TA=25°C 70 4B
-3dB Bandwidth BW  |R.=50Q, CL=5pF, Ta=25°C 50 MHz
Source Off Capacitance Csorr  [f=1IMHz, Ta=25°C 13 pF
Drain Off Capacitance Coorr |[f=1MHz, Ta=25°C 42 pF
On Capacitance Cson f=1MHz, Ta=25°C 48 pF
Cpon
POWER REQUIREMENTS
Vpp=3.3V, Digital Ta=25°C 0.01 uA
Voo Supply Current o0 outs=0V or 3.3V |Ta=-40°C ~ +125°C 10 | pA
Note: Guaranteed by design, not subject to production test.
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UDG709

LINEAR INTEGRATED CIRCUIT

B ELECTRICAL CHARACTERISTICS
(Vop=2.5V+10%, Vss=-2.5V+10%, GND=0V, Ta=25°C, unless otherwise specified)

PARAMETER |sYMBOL| TEST CONDITIONS | MiN | TYP | MAX JUNIT
ANALOG SWITCH
Analog Signal Range Vs |Ta=-40°C~+125°C Vss Vob \
On-Resistance R Vs=Vss ~ Vbp Ta=25°C 6.0 9.2 Q
N libs=10mA Ta=-40°C ~ +125°C 11.7 | 0
On-Resistance Matching AR Vs=Vss ~ Vb Ta=25°C 0.4 Q
Between Channels N lips=10mA Ta=-40°C ~ +125°C 1.5 Q
. Vs=Vss ~ Vop Ta=25°C 2.5 Q
On-Resistance Flatness RFLAT (ON) Ios=10mA TA=-40°C ~ +125°C 3 0
LEAKAGE CURRENTS
Vop=+2.75V, Ta=25°C +0.01 nA
Vss=-2.75V
Source Off Leakage Current Is(oFF)
Vemt223VI.25V, \r  40eC ~ +125°C £200 | nA
Vp=-1.25V/+2.25V | "~ -
. Vs=+2.25V/-1.25V, Ta=25°C +0.01 nA
Drain Off Leakage Current POF) |yp1.25V/+2.25V  [Ta=-40°C ~ +125°C £200 | nA
Ipon) Ta=25°C +0.01 nA
= =+ -
Channel On Leakage Current Ision) Vs=Vp=+2.25V/-1.25V TA=40°C ~ +125°C 1500 | nA
DIGITAL INPUTS
Input High Voltage Vine  [Ta=-40°C~+125°C 1.7 \Y
Input Low Voltage Vine | Ta=-40°C~+125°C 0.7 \
Input Current Iine or Iine [ViN=ViNL or Vine, TA=25°C 0.03 A
Input Current IinL or linv | TA=-40°C~+125°C +0.1 A
Digital Input Capacitance Cin  |Ta=25°C 2 pF
DYNAMIC CHARACTERISTICS (Note 1)
Transition Time between ¢ R.=300Q, CL.=35pF Ta=25°C 20 ns
Channels TRANSITION v/ s=1.5v/0V Ta=-40°C ~ +125°C 30 | ns
Break-Before-Make Time ¢ RL=300Q, CL=35pF Ta=25°C 8 ns
Delay OFEN lys-1.5v Ta=-40°C ~ +125°C | 1 ns
. RL=300Q, C.=35pF [Ta=25°C 20 ns
Turn-On Time foNEN) |/ =1 5V Ta=-40°C ~ +125°C 30 | ns
. RL=300Q, C.=35pF [Ta=25°C 9 ns
Turmn-Off Time OFFEN |y 1.5V Ta=-40°C ~ +125°C 18 | ns
Charge Injection Qc Vs=0V, Rs=0Q), C.=1nF, Ta=25°C +3 pC
. RL=50Q, CL.=5pF, f=10MHz, Ta=25°C -55 dB
Off Isolation O1s0 |2 2500, CL=5pF, =1MHz, Ta=25°C -70 dB
DYNAMIC CHARACTERISTICS
RL=50Q, CL=5pF, f=10MHz, Ta=25°C -55 dB
h I-to-Ch | k| X
Channel-to-Channel Crossta MK [R=50Q, CL=5pF, f=1MHz, Ta=25°C -70 dB
-3dB Bandwidth BW |RL=50Q, CL.=5pF, Ta=25°C 50 MHz
Source Off Capacitance Csore_ |[f=1MHz, Ta=25°C 13 pF
Drain Off Capacitance Coorr _[f=1MHz, Ta=25°C 42 pF
On Capacitance Cson f=1MHz, Ta=25°C 48 pF
CooN
POWER REQUIREMENTS
Vpp=2.75V, Digital Ta=25°C 0.03 pA
Voo Supply Current 0 |inputs=0V or 2.76V  [Ta=-40°C ~ +125°C 1.0 | pA
Vss=-2.75V, Digital Ta=25°C 0.03 uA
Vss Supply Current 155 |lnputs=0V or 2.75V  [Ta=-40°C ~ +125°C 1.0 | pA
Note: Guaranteed by design, not subject to production test.
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UDG709

LINEAR INTEGRATED CIRCUIT

B  TYPICAL CHARACTERISTICS

On-Resistance vs. Source or Drain
Voltage
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10 —VD|:=2.7V

- 4 ‘\‘ VDD=4.5V_

On-Resistance (Q)

DD=5-5V

/]
/
/
%
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Source or Drain Voltage(V, Vs or Vp)

On-Resistance (Q)

14

12

10

On-Resistance vs. Source or Drain

Voltage
VDD=2.25V, Vss=-2.25v
é\\\
V. N
— Vpp=2.75V, Vss=-2.75V _|
-3 -2 -1 0 1 2 3

Source or Drain Voltage(V, Vs or Vp)

UTC assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all UTC products described or contained herein.
UTC products are not designed for use in life support appliances, devices or systems where malfunction
of these products can be reasonably expected to result in personal injury. Reproduction in whole or in
part is prohibited without the prior written consent of the copyright owner. UTC reserves the right to
make changes to information published in this document, including without limitation specifications and
product descriptions, at any time and without notice. This document supersedes and replaces all
information supplied prior to the publication hereof.
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