UNISONIC TECHNOLOGIES CO., LTD

US12A4515 Preliminary

CMOS IC

SPST CMOS ANALOG
SWITCHES

E DESCRIPTION

The UTC US12A4515 are single pole/single throw (SPST),
low-voltage, single-supply CMOS analog switches, with very low
switch ON-state resistance. The US12A4515 is normally closed
(NC).

These CMOS switches can operate continuously with a single
supply between 2V and 12V. Each switch can handle rail-to-rail
analog signals.

All digital inputs have 0.8V to 2.4V logic thresholds, ensuring
TTL/CMOS-logic compatibility when using a 5V supply.

B FEATURES

* 2V to 12V Single-Supply Operation
* Specified ON-State Resistance:
15Q Max With 12V Supply
20Q Max With 5V Supply
50Q Max With 3.3VSupply
* Low Charge Injection: 11.5pC (12V Supply)
* Fast Switching Speed:
ton = 80ns, torr = 50ns (12V Supply)
* Break-Before-Make Operation (ton > torr)
* TTL/CMOS-Logic Compatible With 5V Supply

B  ORDERING INFORMATION

SOT-25

Ordering Number
Lead Free Halogen Free

Package

Packing

US12A4515L-AF5-R US12A4515G-AF5-R SOT-25

Tape Reel

US12A4515G-AF5-R

| E— (1)Packing Type (1) R: Tape Reel
(2)Package Type (2) AF5: SOT-25

(3)Green Package (3) G: Halogen Free and Lead Free, L: Lead Free
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US12A4515 Preliminary CMOS IC

B MARKING
[5] [4]
L: Lead Free
O
4515 T———» G: Halogen Free
L1 [2] [3]

H PIN CONFIGURATION

®E  PIN DESCRIPTION

PINNO. | PIN NAME DESCRIPTION
1 COoM Common
2 NC Normally closed
3 GND Digital ground
4 IN Digital control to connect COM to NO or NC
5 Vbb Power supply

Note: NO, NC, and COM pins are identical and interchangeable. Any may be considered as an input or an output;
signals pass in both directions.

E  FUNCTION TABLE

INPUT SWITCH STATE
LOW ON
HIGH OFF
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US12A4515 Preliminary CMOS IC

B ABSOLUTE MAXIMUM RATING (Note 1, 2)

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage (Note 3) Vop -0.3~13 \
Analog Voltage range (Note 4) \YNC -0.3 ~ Vpp+0.3 or £20mA \%

com
Continuous Current into any Terminal £20mA +20 mA
Peak current, COM
+

(Pulsed at 1 ms, 10% duty cycle) 30 mA
Continuous Power Dissipation (TA=70°C) Ppb 360 mwW
Operating Temperature Range Torr -40 ~ +85 °C
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.
. All voltages are with respect to ground, unless otherwise specified.
4. Voltages exceeding V+ or GND on any signal terminal are clamped by internal diodes. Limit forward-diode
current to maximum current rating.

w
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US12A4515 Preliminary CMOS IC
B ELECTRICAL CHARACTERISTICS FOR 3V SUPPLY (Note 1)
(Vop=3.0V to 3.6V, Vinu=2.4V, Vine=0.8V, unless otherwise specified)
Ta=25°C -40°C~+85°C
PARAMETER SYMBOL TEST CONDITIONS MIN TYP vAx | MiN | TvP | Max UNIT
(Note 2)
ANALOG SWITCH
Analog Signal Range \</°°M Vpp=3V, Veou=1.5V, Ino=1mA | 0 Voo | O Voo | V
NC
ON-state Resistance Roy | /20=3V: Veow=1V, 1.5V, 2V, 185 | 40 50 | Q
|COM=1 mA
ON-state Rongay  [Vop=3.6V, Voon=1V, V=3V 1| 3 4 | a
Resistance Flatness
NC OFF
Leakage Current |NC(OFF) VDD=3.6V, Vco|\/|=1V, VNC=3V 100 200 nA
(Note 2)
COM OFF
Leakage Current Icomorr) |Vpbp=3.6V, Vcom=3V, Vnc=3V 100 200 nA
(Note 2)
COM ON
Leakage Current lcomon) 100 200 | PA
(Note 2)
DIGIAL CONTROL INPUT (IN)
Input Logic High Vin 2.4 Voo | 24 Vbp V
Input Logic Low Vi 0 0.8 0 0.8 \Y
Input Leakage Current I, e [Vin= Vbp, OV 0.1 0.15 | pA
DYNAMIC
Turn-ON Time ton See Figure2 63 120 175 [ ns
Turn-OFF Time torF See Figure2 33 80 120 ns
Charge Injection _ .
(Note 3) Qc C.=1nF, See Figure1 -1.5 pC
NC C f=1MHz, See Figure 4 7.5 F
OFF Capacitance NG(OFF) ’ 9 ) P
COM .
OFF Capacitance Ccomorry |fF=1MHz, See Figure 4 7.5 pF
COM .
ON Capacitance Ccomon) [f=1MHz, See Figure 4 17 pF
Digital _
input Capacitance G Vin= Voo, OV 15 pF
. R =50Q, C =15pF,
Bandwidth BW Vio=1 Veus, f =100kHz 460 MHz
. R =50Q, C =15pF,

OFF Isolation Oiso Vio=1 Veus, f =100kHz -94 dB
Total Harmonic R =50Q, C.=15pF, o
Distortion THD Vnc=1 Vgws, f =100kHz 0.15 o
SUPPLY
Vop _
Supply Current l+ Vin=0 V or Vpp 0.1 0.15 UA

Notes: 1. The algebraic convention,

maximum.

whereby the most negative value is a minimum and the most positive value is a

2. Leakage parameters are 100% tested at maximum-rated hot operating temperature, and are ensured by
correlation at 25°C.
3. Specified by design, not production tested.
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US12A4515

Preliminary CMOS IC
B ELECTRICAL CHARACTERISTICS FOR 5V SUPPLY (Note 1)
(Vop=4.5V to 5.5V, Vinu=2.4V, Vin=0.8V, unless otherwise specified)
Ta=25°C -40°C~+85°C
PARAMETER YMBOL TEST CONDITION UNIT
S STCO ONS MIN TP MAX | MIN [ TYP) | MAX
(Note 2)
ANALOG SWITCH
. VCOM VDD=4.5V, VCQM=3.5V,
Analog Signal Range Vae looy=1mA 0 Vop 0 Vbp
ON-state Resistance Ron Veom=1V, 2V, 3V, lcom=1mA 9.5 15 20
ON-state Rongay  |Voo=5.5V, Voou=1V, Vnc=4.5V 1| 3 4
Resistance Flatness
NC OFF
Leakage Current |NC(OFF) VDD=5.5V, Vco|\/|=1V, VNC=4.5V 100 200 nA
(Note 2)
COM OFF Vpp=5.5V, Vcon=4.5V,
Leakage Current lcom(oFF) 100 200 | NA
Vnc=4.5V
(Note 2)
COM ON
Leakage Current Icomon) 100 200 | NA
(Note 2)
DIGIAL CONTROL INPUT (IN)
Input Logic High Vin 2.4 Voo | 2.4 Vbb V
Input Logic Low Vi 0 0.8 0 0.8 V
Input Leakage Current I, e [Vin= Vbp, OV 0.1 0.15 | pA
DYNAMIC
Turn-ON Time ton See Figure2 32 100 125 [ ns
Turn-OFF Time torr See Figure2 25 | 50 60 ns
Charge Injection C.=1nF, Vnc=0V,
(Note 3) Qe Rs=0Q, See Figure1 3 pC
NC .
OFF Capacitance Cncorr) |f=1MHz, See Figure 4 7.5 pF
COM .
OFF Capacitance Ccomorry |f=1MHz, See Figure 4 7.5 pF
COM .
ON Capacitance Ccomony |f=1MHz, See Figure 4 19 pF
Digital _
input Capacitance G Vin= Voo, OV 15 PF
. R.=50 Q, C.=15 pF,
Bandwidth BW Vio=1 Vs, f =100kHz 475 MHz
. R.=50 Q, C.=15 pF,

OFF Isolation Oiso Vie=1 Veus, f =100kHz -94 dB
Total Harmonic R =50 Q, C_ =15 pF, o
Distortion THD Vne=1 Vgwms, f =100kHz 0.08 o
SUPPLY
Voo _
Supply Current I+ V|N—0 V or VDD 0.15 0.2 UA

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

maximum.

2. Leakage parameters are 100% tested at maximum-rated hot operating temperature, and are ensured by
correlation at 25°C.
3. Specified by design, not production tested.
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US12A4515

Preliminary CMOS IC
B ELECTRICAL CHARACTERISTICS FOR 12V SUPPLY (Note 1)
(Vop=11.4V to 12.6V, Vinu=5V, Vini=0.8V, unless otherwise specified)
Ta=25°C -40°C~+85°C
PARAMETER SYMBOL TEST CONDITIONS MIN TYP vax | MiN | Tve | Max UNIT
(Note 2)
ANALOG SWITCH
. VCOM VDD=1 1 .4V, VCQM=10V,
Analog Signal Range Vie loon=1mA 0 Vop 0 Vop Vv
ON-state Resistance Roy |Veom=11.4V, 2V, 8V, 10V, 65 | 10 15 | Q
|COM=1 mA
ON-state Rongay  [Vop=12.6V, Voou=1V, Vnc=10V] 15 | 3 4 | a
Resistance Flatness
NC OFF
Leakage Current |NC(OFF) VDD=12.6V, Vco|\/|=1V, VNC=10V 100 200 nA
(Note 2)
COM OFF
Leakage Current lcom(oFF) Voo=12.6V, Veou=10V, 100 200 | nA
Vne=10V
(Note 2)
COM ON
Leakage Current lcomon) 100 200 | nA
(Note 2)
DIGIAL CONTROL INPUT (IN)
Input Logic High Vin 5 Vbb 5 Vbb V
Input Logic Low Vi 0 0.8 0 0.8 V
Input Leakage Current I, e [Vin= Vbp, OV 0.1 0.15 | pA
DYNAMIC
Turn-ON Time ton See Figure2 22 75 80 ns
Turn-OFF Time torF See Figure2 20 45 50 ns
Charge Injection CL=1nF, Vnc=0V, Rs=0Q
(Note 3) Qe See Figure1 115 pC
NC C f=1MHz, See Figure 4 7.5 F
OFF Capacitance NG(OFF) ’ 9 ) P
COM .
OFF Capacitance Ccomorry |fF=1MHz, See Figure 4 7.5 pF
COM .
ON Capacitance Ccomon) [f=1MHz, See Figure 4 21.5 pF
Digital _
input Capacitance G Vin= Voo, OV 15 PF
. R =50Q, C =15pF,
Bandwidth BW Vio=1 Veus, f =100kHz 520 MHz
. R =50Q, C =15pF,

OFF Isolation Oiso Vio=1 Veus, f =100kHz -95 dB
Total Harmonic R =50Q, C.=15pF, o
Distortion THD Vnc=1 Vgws, f =100kHz 0.07 g
SUPPLY
Voo L+ Vin=0V or Vop 0.15 02 | pA
Supply current

Notes: 1. The algebraic convention,

maximum.

whereby the most negative value is a minimum and the most positive value is a

2. Leakage parameters are 100% tested at maximum-rated hot operating temperature, and are ensured by
correlation at 25°C.
3. Specified by design, not production tested.
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US12A4515

Preliminary

CMOS IC

TEST CIRCUITS / TIMING DIAGRAMS

V|DD
V
DD NO
e
— ov
US12A4515 LUS12A4515
VIN ¢
IN COM T Vour
GND Vour AVour
50Q Co
i 1000pF T
— - — = AVoyr is the measured voltage due to charge
transfer error Q when the channel turns off.
Q=AVourxCL
Figure 1. Charge Injection
V|DD Voo L—A
— 0,
Voo C Vi 50%
Ve ov —— —
US12A4515 Ve PEAK
vV, NC 1 _/_
- IN COM Vour 90% 90%
GND Vour
500 i 3000 I 35pF
—_- — - — e ov
torr — | [-— — --+— ton
Figure 2. Switching Times
VDD
VDD VIN
«4—| 50Q 50Q | —»
Vit 4\0; US12A4515 Vour eAs =
—> = REF
N com —% AR
_I__o GND = =
= J_ 50Q 50Q
- — JT_
Measurements are standardized against short at socket terminals. OFF OFF Isolation=20lo Vour
isolation is measured between COM and OFF terminals on each switch. 9 Vin
ON loss is measured between COM and ON terminals on each switch. _ Vour
h . s . ON Loss=20log ———
Signal direction through switch is reversed; worst values are recorded. Vin
Figure 3. OFF Isolation and ON Loss
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US12A4515 Preliminary CMOS IC

TEST CIRCUITS / TIMING DIAGRAMS (Cont.)

Vop
H el
Vob

Vin

<4—| 50Q 50Q | —%
NC [ AN ® VWA
Vit K US12A4515 Vour as =
> = REF
IN coM — /4R
_I: GND = =
= T $500 5003
Measurements are standardized against short at socket terminals. OFF OFF Isolation=20lo Vour
isolation is measured between COM and OFF terminals on each switch. 9 Vin
ON loss is measured between COM and ON terminals on each switch. _ Vout
ON Loss=20log ———
Signal direction through switch is reversed; worst values are recorded. Vin

Figure 3. OFF Isolation and ON Loss

Vbp
VDD
NC —o
US12A4515 5
AS i | @ 1MHz
Required - com Capacitance
GND 1 Analyzer

1

Figure 4. NO, NC, and COM Capacitance

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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