UNISONIC TECHNOLOGIES CO., LTD
UD322364 Advance

CMOS IC

0.65Q DUAL SPDT ANALOG
SWITCHES WITH NEGATIVE
SIGNALING CAPABILITY

E DESCRIPTION

The UTC UDS22364 is single-pole double-throw (SPDT) analog
switches designed to operate from 2.3V to 5.5V. The devices
feature negative signal capability that allows signals below ground
to pass through the switch without distortion. Additionally, the UTC
UDS22364 includes an internal shunt switch, which automatically
discharges any capacitance at the NC or NO terminals when they
are unconnected to COM. This reduces the audible click/pop noise

SSOP-10

when switching between two sources. The break-before-make
feature prevents signal distortion during the transferring of a signal
from one path to another. Low ON-state resistance, excellent
channel-to-channel ON-state resistance matching, and minimal
total harmonic distortion (THD) performance are ideal for audio
applications.

B FEATURES

* Specified Break-Before-Make Switching

* Negative Signaling Capability: Maximum Swing From -2.75V to
2.75V (V+=2.75V)

* Internal Shunt Switch Prevents Audible Click-and-Pop When

Switching Between Two Sources

* Low ON-State Resistance (0.65Q Typical)

* Low Charge Injection

* Excellent ON-State Resistance Matching

* 2.3V to 5.5V Power Supply (V+)

HE ORDERING INFORMATION

Ordering Number

Package
Lead Free Halogen Free g

Packing

UDS22364L-R10-R UDS22364G-R10-R SSOP-10

Tape Reel

UDS22364G-R10-R

T— (1)Packing Type
(2)Package Type

(1) R: Tape Reel

(2) R10: SSOP-10, SM2: MSOP-10
(3)Green Package (3) G: Halogen Free and Lead Free, L: Lead Free
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UDS22364

Advance CMOS IC
B MARKING
id [o] (=] [][e]
_>
e T e
UDSZZ%;E"'——» G: Halogen Free
L —=—» Lot Code
(3]14]
HE PIN CONFIGURATION
v+ O 10| NO2
NO1 9| com2
coM1 8 | NC2
NC1 7 | IN2
IN1 6 | GND
HE PIN DESCRIPTION
PIN NO. | PIN NAME I/O DESCRIPTION
1 Vs | Supply Power
2 NO1 1/O Normally open (NO) signal path, switch 1
3 COM1 1/O Common signal path, switch 1
4 NC1 1/O Normally closed (NC) signal path, switch 1
5 IN1 | Digital control pin to connect COM1 to NO1, switch 1
6 GND Ground
7 IN2 I Digital control pin to connect COM2 to NO2, switch 2
8 NC2 I/O Normally closed (NC) signal path, switch 2
9 COM2 I/O Common signal path, switch 2
10 NO2 1/O Normally open (NO) signal path, switch 2
20f 13
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UD322364 Advance CMOS IC

E  FUNCTION TABLE

IN NC TO COM, NO TO COM,
COMTO NC COM TO NO

L ON OFF

H OFF ON

E BLOCK DIAGRAM

NCT (L/

——o——() COoM1
A
) Py ||
NO1t(O)—1— .
O o > <]—(_) IN1
Shunt
Switch

o1 <o

KO—O coM2

NO2

Table 1. INPUT/OUTPUT SIGNAL SWING

MINIMUM MAXIMUM
SUPPLY VOLTAGE, V. (Vac . Vao , Veow) = Vs - 5.5 (Vac . Voo . Veon) = Vs
5.5V ov 5.5V
4.2V -1.3V 4.2V
3.3V -2.2V 3.3V
3V -2.5V 3V
2.5V -3V 2.5V
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UDS22364

Advance CMOS IC
B ABSOLUTE MAXIMUM RATING (Note 1, 2)
(Over operating free-air temperature range unless otherwise specified)
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage Range (Note 3) Vi -0.5~6 V
Ve
Analog Voltage Range (Note 3, 4, 5) Vo V-6 ~ V4+0.5 \%
Vcowm
. Vne, Vo, Veom<O N
Analog Port Diode Current OF Ve Vivo, Veow> Vs lvok 50 ~ 50 mA
ON-State Switch Current Inc -150 ~ 150 mA
Vne, Vo, Veom=0 to V. |
ON-State Peak Switch Current N, Vo, Veom=u 10 | NO -300 ~ 300 mA
CoM
Digital Input Voltage Range \ -0.5~6.5 V
Digital Input Clamp Current (Note 3, 4) |V|<0 lik -50 ~ 50 mA
Continuous Current through V. or GND I+, lenp -100 ~ 100 mA
Storage Temperature Range Tste -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. The algebraic convention, whereby the most negative value is a minimum and the most positive value is a
maximum.
3. All voltages are with respect to ground, unless otherwise specified.
4. The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are
observed.

5. This value is limited to 5.5V maximum.

B RECOMMENDED OPERATING COMDITIONS

(Over operating free-air temperature range unless otherwise specified)

www.unisonic.com.tw

PARAMETER SYMBOL MIN TYP MAX UNIT
Supply Voltage Vee 2.3 5.5 V
Ve
Signal Path Voltage Vo Vce - 5.5 Vce \%
Vcowm
Digital Control Vin GND Vce V
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UDS22364

Advance CMOS IC
B ELECTRICAL CHARACTERISTICS FOR 2.5V SUPPLY (Note 1)
(V+=2.3V~2.7V, Ta= 25°C, unless otherwise specified)
PARAMETER | symBoL | TEST CONDITIONS | Min | TYP | MaX | uNIT
ANALOG SWITCH
Analog Signal Range Vcom, Vo, Ve V:-5.5 Vs \
V+:2.7V, Vnc Or VNo:V+,l.5V,
ON-State Resistance Ron V.—5.5V, COM to NO or NC, 0.65 | 0.94 Q
lcom=-100mA, See Figurel
. V+:2.7V, Ve or VNo:l.5V,
ON-State Resistance Match| o ' |coM to NO or NC, lcow=-100mA 0023|011 | Q
Between Channels .
See Figurel
. V+:2.7V, Ve or VNo:V+,1.5V,
SI’:t-nSetz;e Resistance RON(ﬂat) V+_5.5V, COM to NO or NC, 0.18 0.46 Q
lcom=-100mA, See Figurel
Shunt Switch Resistance Rsh V.:=2.7V, Ino Or Inc=10mA 25 50 Q
COM ON Leakage | V4=2.7V, Vnc and Vno=Open 50 50 nA
Current COMON) v/ om=V4, V4 —5.5V, See Figure3
DIGITAL CONTROL INPUTS (IN) (NOTE 2)
Input Logic High Viu 1.4 5.5 V
Input Logic Low Vi 0.4 V
Input Leakage Current i, i V.=2.7V, Vin=V.o0r 0 -250 250 nA
DYNAMIC
. V+:2.5V, VCOM=V+,CL=35pF
Turn-On T - 44
urn-On Time ton R.=300Q, See Figure5 80 ns
. V+:2.5V, VCOM=V+, C|_=35p|:,
Turn-Off T ) 22 7
urn-Off Time torr R.=300Q, See Figure5 0 ns
Break-Before-Make Time teBM V.=2.5V, See Figure6 1 7 ns
. . V+:2.5V, VGEN:O, CL:lnF, RGENZO,
Charge Injection Qc See Figure10 215 pC
NC, NO, COM c V:=2.5V, Vcom=V: or GND 370 E
ON Capacitance COM(ON) Switch ON, f=10MHz, See Figure4 P
Digital Input Capacitance Ci V.=2.5V, Vi=V. or GND, See Figure4 2.6 pF
Bandwidth BW V.=2.5V, R=50Q, -3dB, See Figure7 17 MHz
. V.=2.5V, f=100kHz,R . =50Q
FF Isol : - B
OFF Isolation Oiso See Figures 66 d
V.=2.5V, f=100kHz, R =50Q,
Crosstalk XTALK 5 00kHz, Ru=50 -75 dB
See Figure9
N . V.=2.5V, R =600Q, f=20Hz~20kHz, 0
Total Harmonic Distortion THD C.=15pF, See Figure11 0.01 %
SUPPLY
. [+ V=27V, Vi=V: or GND 0.2 1.1 A
Positive Supply Current
PRl [+ V=27V, Vi=V, - 5.5V 3.3 A

Notes: 1. The algebraic convention, whereby the most negative value is a minimum and the most positive value is a

maximum.

2. All unused digital inputs of the device must be held at V + or GND to ensure proper device operation.
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UDS22364

Advance

CMOS IC

B ELECTRICAL CHARACTERISTICS FOR 3.3V SUPPLY (Note 1)

(V+=3V~3.6V, Ta= 25°C, unless otherwise specified)
PARAMETER | symBoL TEST CONDITIONS | Min | TYP | MaX | uNIT
ANALOG SWITCH
Analog Signal Range Vcom, Vo, Vine V:-5.5 Vs \
V+:3V, Ve or VNo:V+,l.5V,
ON-State Resistance Ron V.+-5.5V, COM to NO or NC 0.61 0.87 Q
lcom=-100mA, See Figurel
. V+:3V, Ve or VNo:1.5V,
g;f;:;eshe:r';t;';‘:e Matchl  ARow  |cOMto NO or NC 0024 | 013 | Q
lcom=-100mA, See Figurel
. V+:3V, Ve or VNo:V+,l.5V,
Slgféie Resistance Rongiay  |V+-5.5V, COM to NO or NC, 012 | 046 | Q
lcom=-100mA, See Figurel
Shunt Switch Resistance Rsh V=3V, Ino or Inc=10mA 25 37 Q
COM ON Leakage | V+=3.6V, Vnc and Vno=Open, 50 50 nA
Current COMON IV com=V4,V4-5.5V, See Figure3
DIGITAL CONTROL INPUTS (IN) (NOTE 2)
Input Logic High Viu 1.4 5.5 V
Input Logic Low Vi 0.6 V
Input Leakage Current i, i V+=3.6V, Vin=V.0r0 -250 250 nA
DYNAMIC
. V.+=3.3V, Vcom=V+, CL.=35pF,
Turn-On T ; 4
urn-On Time ton R.=300Q, See Figure5 3 80 ns
. V.+=3.3V, Vcom=V+, CL.=35pF,
Turn-Off Tl . 1 7
urn-Off Time torr R.=300Q, See Figure5 9 0 ns
Break-Before-Make Time teBM V.=3.3V, See Figure6 1 7 ns
. . V+:3.3V, VGENZO, CL:1nF, Reen=0
Charge Injection Qc See Figure10 300 pC
NC, NO, COM C V.+=3.3V, Vcom=V+ or GND, f=10MHz 370 F
ON Capacitance COMON) See Figure4 P
Digital Input Capacitance Ci V+=3.3V, Vi=V. or GND, See Figure4 2.6 pF
Bandwidth BW V=33V, R=500,-3dB Switch ON, 17.5 MHz
See Figure7
. V.=3.3V, R =50Q, f=100kHz
FF Isol : - B
OFF Isolation Oiso See Figures 68 d
V.=3.3V, R =50Q, f=100kH
Crosstalk XTALK 3 3 L=50 00kHz -76 dB
See Figure9
N . V,=3.3V, R =600Q, f=20Hz~20kHz,
Total H D THD . . %
otal Harmonic Distortion C.=15pF, See Figure11 0.008 (
SUPPLY
Positive Supply Current [+ V.=3.6V, Vi=V. or GND 0.1 1.2 HA
PRY I, V.=3.6V, V=V, - 5.5V 34 | pA

Notes: 1. The algebraic convention, whereby the most negative value is a minimum and the most positive value is a

maximum.

2. All unused digital inputs of the device must be held at V + or GND to ensure proper device operation.
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UD322364 Advance CMOS IC
B ELECTRICAL CHARACTERISTICS FOR 5V SUPPLY (Note 1)
(V+=4.5V~5.5V, Ta= 25°C, unless otherwise specified)
PARAMETER | symBoL | TEST CONDITIONS | MiN | TYP | MAX | uNIT
ANALOG SWITCH
Analog Signal Range Vcom, Vo, Vine V:-5.5 Vs \Y
V+:4.5V, Vne or VNo:V+1.6V,
ON-State Resistance Ron V.-5.5V, COM to NO or NC, 0.52 | 0.74 Q
lcom=-100mA, , See Figurel
. V+:4.5V, Vnc or Vno=1.6V
ON-State Resistance Match| - \p ' |cOM to NO or NC, lcow=-100mA 004 | 023 | Q
Between Channels .
See Figurel
. V+:4.5V, Vnc or VNo:V+,l.6V,
Sl:t':é:;e Resistance Rongiay  |V+-5.5V, COM to NO or NC, 0076 | 046 | Q
lcom=-100mA, See Figurel
Shunt Switch Resistance Rsh V=45V, Ino Or Inc=10mA 16 36 Q
COM ON Leakage | Vne and Vno=0pen, Vcom=V+,V+-5.5V, 50 50 nA
Current COM(ON) See Figure3
DIGITAL CONTROL INPUTS (IN) (NOTE 2)
Input Logic High Viu 2.4 5.5 V
Input Logic Low Vi 0.8 V
Input Leakage Current b, i V+=5.5V, Vin=V.o0r 0 -250 250 nA
DYNAMIC
. V+:5V, VCOM=V+,CL=35pF,
Turn-On T _ 27
urn-On Time ton R.=300Q, See Figure5 80 ns
. V+:5V, VCOM=V+,CL=35pF,
Turn-Off T _ 1 7
urn-Off Time torr R.=300Q, See Figure5 3 0 ns
. V+:5V, VNc:VNo:V+/2C|_:35pF,
Break-Before-Make Time teBMm R.=3000, See Figure6 1 3.5 ns
. . V+:5V, VGEN:O,CL:lnF, Reen=0
Charge Injection Qc See Figure10 500 pC
NC, NO, COM _ _ .
ON Capacitance Ccom(on) V=5V, Vcom=V+o0r GND, See Figure4 370 pF
Digital Input Capacitance Ci V=5V, V|=V. or GND, See Figure4 2.6 pF
Bandwidth BW V.=5V, R=50Q, See Figure7 18.3 MHz
. V.=5V, R =50Q, f=100kHz
FF Isol . -7 B
OFF Isolation Oiso See Figures 0 d
V.=5V, R =50Q, f=100kH
Crosstalk XTALK 5 ok 50 O0kHz -78 dB
See Figure9
L . V=5V, R .=600Q, f=20Hz~20kHz, 0
Total Harmonic Distortion THD C.=15pF, See Figure11 0.009 %
SUPPLY
Positive Supply Current [+ V.=5.5V, Vi=V. or GND 0.2 1.3 YA
PPy I, V=V, - 5.5V 5 | pA

Notes: 1. The algebraic convention, whereby the most negative value is a minimum and the most positive value is a

maximum.

2. All unused digital inputs of the device must be held at V + or GND to ensure proper device operation.
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UDS22364

Advance CMOS IC
B PARAMETER MEASUREMENT INFORMATION
V.
Vo | NO
O
+ i
— i Channel ON
T i COM
Veom —V,
L RON — COM NO Q
Y

|||—|||}ij
.||_|||}+_—< p
\4

Figure 1. ON-State Resistance (Ron)

l IN |
LT
T GND
= L
V.
T
Vo | NO

ICOM

Vecom

COM

GND
1

ik

OFF-State Leakage Current
Channel OFF
Vi=ViyorV,

Figure 2. OFF-State Leakage Current (Icomorr), INo©Fr)
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UDS22364

Advance CMOS IC

B PARAMETER MEASUREMENT INFORMATION (Cont.)

V.

T

NO

Vecom

COM

Meter

VBIAS

GND

ON-State Leakage Current
Channel ON
Vi=ViyorV,

Capacitance - _¥O

1

Figure 3. ON-State

Leakage Current (Icomony), Ino©n)

V+
Vo | NO
{\ Vgias = V. or GND and
Vi=ViorVy

com | com Capacitance is measured at NO,
O COM, and IN inputs during ON

Vi IN | and OFF conditions.
° |

GND

1

Figure 4. Capacitance (C,, Ccomorr) , Ccomony , Cnocorr) , Cnoon))
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UD322364 Advance CMOS IC

B PARAMETER MEASUREMENT INFORMATION (Cont.)

V.
T TEST Ru C Veom
NO | Vo . o ton 300 Q 35 pF A
COM T
V H
coM CL /__\ RL torr 300 Q 35 pF V.

Logic Logic ) _ V,
Input GND Input ><50% ><50%
1 v ov

ton—>i «— <— torr

Switch F90%  90%
Output
(Von)

Notes: 1. All input pulses are supplied by generators having the following characteristics: PRR < 10MHz, Zo=50Q,
t<5ns, t<5ns.
2. C includes probe and jig capacitance.

Figure 5. Turn-On (ton) and Turn-Off Time (torg)

V.
Ve O Vo T
| NC or NO Logic Input A
{\c Veou = Rey (V) 50%
»—o oV
NC or NO !
x A COM Vou
Re Co Switch Output
(Veow) 71 10% 10%55;: oV
) L{> = =
Logic Vi Of Vyo = GND
«—t —p
Input GND R.=300Q BeM
J_ Rey =100 Q
- = C.=35pF

Notes: 1. All input pulses are supplied by generators having the following characteristics: PRR < 10MHz, Zo=50Q,
t<5ns, t<bns.
2. C_ includes probe and jig capacitance.

Figure 6. Break-Before-Make Time (tggwm)
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UD322364 Advance CMOS IC

B PARAMETER MEASUREMENT INFORMATION (Cont.)

V.
Network Analyzer T Channel ON: NO to COM
50 Q Vo NO Vi=Viyor Vi
—> \C Vcom
Source COM
Signal < Network Analyzer Setup
= v, IN | Source Power = 0 dBM

: (632-mV P-P at 50-Q load

500 + | DC Bias = 350 mV

L I GND

1

Figure 7. Bandwidth (BW)

V+
Network Analyzer
T Channel OFF: NO to COM
50 Q Vno NO Vi=ViorVy,
) v VCOM
Source /C coM
Signal < Network Analyzer Setup
= v, IN | Source Power = 0 dBM
i (632-mV P-P at 50-Q load
500 Ji | DC Bias = 350 mV
L I GND

Figure 8. OFF Isolation (Oiso)

V+
Network Analyzer T
Channel ON: NC to COM
50 Q Ve NC Channel OFF: NO to COM
! Vi=ViorV
—> VCOM I H L
v NO
<« NO i
Source A L com
Signal 50 Q Network Analyzer Setup
= v, IN | Source Power = 0 dBM
50 Q i = (632-mV P-P at 50-Q load
+ | DC Bias = 350 mV
= I GND

1

Figure 9. Crosstalk (Xraik)
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UDS22364

Advance

CMOS IC

B PARAMETER MEASUREMENT INFORMATION (Cont.)

Vi

T

Vcom

COM

Raen
NO
J:
Veen _—
- Vi [N ]
Logic
Input

Notes: 1. All input pulses are supplied by generators having the following characteristics:

t<5ns, t<5ns.

GND
1

2. C includes probe and jig capacitance.

Figure 10. Charge Injection (Qc)

Channel ON: COM to NO
VSOURCE =0.5V + P-P

Vi= Vi orVy

fsource = 20Hz to 20kHz

RL =600 Q

C.=50pF

Audio Analyzer

600 Q

Veen=01to V.
Reen=0
C.=1nF

Qc = CL x AVcom
V=V orVy

PRR < 10MHz, Zo=50Q,

Source
Signal

600 Q

NO

GND

- }—‘ _<
v

GND

Note: C, includes probe and jig capacitance.

Figure 11. Total Harmonic Distortion (THD)
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UD322364 Advance CMOS IC

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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