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(P PROIEK DEVICES
ANALOG PRODUCTS DIVISION

PA2018
4.5Q Quad SPDT Analog Switch

Features

e Low Voltage Operation: 1.8V to 5.5V

e RON is typically 4.5Q at 5V

e Low On-Resistance Flatness

e -3dB Bandwidth: 300MHz

¢ Rail-to-Rail Input and Output Operation

o Typical Power Consumption (<0.01uW)

e TTL/CMOS Compatible

e -40° to +85°C Operating Temperature Range
e Lead (Pb) Free TSSOP-16 Package

Applications

e Cell Phones

e PDAs

e MP3 players

e Portable Instrumentation

e  Computer Peripherals

e Speaker Headset Switching

¢ Relay Replacement

e Audio and Video Signal Routing
e PCMCIA Card

Pin Designation

Pin No. | Name | Description
1 IN Logic Control
2 NC1 | Normally Closed Terminal SW1
3 NO1 | Normally Open Terminal SW1
4 COM1 | Common Terminal SW1
5 NC2 | Normally Closed Terminal SW2
6 NO2 | Normally Open Terminal SW2
7 COM2 | Common Terminal SW2
8 GND | Ground
9 COM3 | Common Terminal SW3
10 NO3 | Normally Open Terminal SW3
11 NC3 | Normally Closed Terminal SW3
12 COM4 | Common Terminal SW4
13 NO4 | Normally Open Terminal SW4
14 NC4 | Normally Closed Terminal SW4
15 /EN Digital Enable Input
16 VCC | Power Input

Description

The PA2018 is a high-speed, low voltage, quad single-pole
double-throw (SPDT) CMOS analog switch that is designed
to operate from a single +1.8V to +5.5V power supply.

PA2018 features guaranteed on-resistance of 4.5Q, on-
resistance matching 3.6Q between switches and guaranteed on-
resistance flatness over signal range typical 3Q.

This ensures excellent linearity and low distortion when
switching audio signals.

Fast switching speed, coupled with high signal bandwidth of
300MHz, also makes the parts suitable for video signal
switching. CMOS process ensures ultra low power dissipation,
making the parts ideally suited for portable and battery powered
devices.

PA2018 is available in Pb-free TSSOP-16 package.
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PA2018 — TSSOP 16

Function Table

EN IN NO NC
L L OFF ON
L H ON OFF
H X All switches open

x = Don't Care

Ordering Information

Temperature Range Package Part Number

-40 to 85°C TSSOP-16 | PA2018-T7

561 E. Elliot Road #175, Chandler, AZ 85225 Tel: (480) 539-2900. Fax: (480) 632-1715

95205 Rev0.06/09
NOT FOR USE IN LIFE SUPPORT SYSTEMS

www.protekanalog.com :’ s
2



PA2018

Upno EKDEVICES 4.50Q Quad SPDT Analog Switch
ANALOG PRODUCTS DIVISION

Absolute Maximum Ratings"” Notes:

Supply Voltage VCC  ......coveeeeeeeeeeee, -0.3V to 6V 1. "Absolute Maximum Ratings” may cause permanent damage to the

DC Switch Voltage (ng(2 ................... —-0.3V to VCC +0.3V device. This is a stress only rating and operation of the device at

DC Input Voltage (VIN) 2) _0.5V to 4.6V these or any oth_er condltl_ons beypnd'tho_se |nd_|cat(_ed in the

""""""""""""""""" ) ’ operational sections of this specification is not implied.

Continuous Current NO_NC_COM_ A i100n;|A 2. The input and output negative voltage ratings may be exceeded if

Storage Temperature Range (TSTG) - e =B85°C to +1 50°C the input and output diode current ratings are observed.

Junction Temperature under Bias (TJ)......ccccceceeeriernne 150°C 3. Control input must be held HIGH or LOW; it must not float.

Junction Lead Temperature (TL)

(Soldering, 10 SECONAS).......cccuvrerniiirieeeiieee e 260°C

Power Dissipation (PD) @ +85°C ......cccccovvvvievenn one 250mwW

Electrical Characteristics
(V+ =+2.7V to +3.6V, GND = 0V, V|H = +1.6V, V|L = +0.5V, TA =-40° to + 85°C. Typical values are at V+ = +5.0V, TA = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS TEMP ‘ MIN | TYP ‘ MAX ‘ UNITS
ANALOG SWITCH
Analog Signal Range | Vno, Ve, Veom -40°C to+85°C| O V. \%
— - o 11 155 Q
On-Resistance Ron |V+ _2 .71\6’0VNK or Vno = 1.2V, +25%C
com = ~1EUMA, -40°C to +85°C 185 Q
On-Resistance Match V. = 2.7V, Vno Of Ve = 1.2V, +25°C 16 | 4 Q
Between Channels ARon Icom = -100mA, 40°C to +85°C 46 0
On-Resistance R V, = 2.7V, Vno or Ve = 1.2V, 4.5V, +25°C 7|94 Q
FLAT(ON) —
Flatness lcom = -100mA, -40°C to +85°C 13 Q
Source OFF Leakage | | V.=3.6V, Vyo or Ve = 3.3V / 0.3V, . . 1 A
Current NC(OFF): INOOFF) | v/ = 0.3V/ 3.3V -40°C to +85°C H
Channel ON Leakage |NC(ON), |NO(ON)1 V.= 3.6V, Vcom = 0.3V/ 3.3V, o o
Current lcom(on) Vo or Ve = 0.3V/ 3.3V, or floating -40°C to +85°C 1 KA
DIGITAL INPUTS
Input High Voltage ViNH -40°C to +85°C | 1.5 \Y,
Input Low Voltage VinL -40°C to +85°C 0.4 \Y
Input Leakage Current Iin V.=5.5V, Viy=0V or 3.6V -40°C to +85°C 1 MA
DYNAMIC CHARACTERISTICS
Turn-On Time ton Vo or Ve = 2V, Ci = 35pF, R, = 300Q, +25°C 48 ns
Turn-Off Time torrF See Fig.1 +25°C 45 ns
Break-Before-Make Vno or Ve = 2V, R = 300Q, C. = 35pF, .
Time Delay to See Fig.3 +25°C 20 ns
- - - 1MHz ° -70 dB
Off Isolation Osso R!_ 50_0, f 1OMHZ,.VB|A3 350mV, +25°C
Signal = 0dBm, See Fig.5 10MHz +25°C -50 dB
Channel-to-Channel X RL =500, f = 10MHz, Vgas = 350 mV, | 1TMHz +25°C -90 dB
Crosstalk TALK Signal = 0dBm, See Fig.6 10MHz +95°C 60 dB
. R, =50Q, Signal = 0dBm, .
—-3dB Bandwidth BW Veis = 350mV, Test Gircuit? +25°C 300 MHz
Charge Injection
VG=GND RG=OQ Q=C|_XVOUT
Select Input to Q _ oL ’ ' +25°C 20 pC
Common I/O CL=1nF, See Fig.4
Channel ON See Fig.8 .
Capacitance Con +25°C 42 PF
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Electrical characteristics
(V+ =+4.5V to +5.5V, GND = 0V, V|H = +1.6V, V|L =+0.5V, TA = -40° to + 85°C. Typical values are at V+ = +5.0V, Ta = +25°C, unless otherwise noted.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS | TEMP ‘ MIN | TYP ‘ MAX | UNITS
ANALOG SWITCH
Analog Signal Range | Vno, Ve, Veom -40°C to +85°C| O \ \
= = ©, 4.5 7 Q
On-Resistance Ron Y* f'i\(/)’OVNAO or Vne = 1.2V, +25°C
com = ~1LUMA, -40°C to +85°C 8 Q
On-Resistance Match V. = 4.5V, Vno or Ve = 1.2V, +25°C 08 | 3.6 Q
Between Channels ARon lcom = -100mA, 40°C to +85°C 4.2 0
On-Resistance R V. =4.5V, Vo or Ve = 1.2V, 4.5V, +25°C 3 |37 Q
Flatness FLAT(ON) Icom = -100mA, 40°C to +85°C 45 0
Source OFF Leakage | | V.=5.5V, Vno or Ve = 3.3V/ 0.3V, . . 1 A
Current NC(OFF): INO(OFF) | 7o o= 0.3V/ 3.3V -40°C to +85°C M
Channel ON Leakage Incony, Inoony, | V+=5.5V, Vcom = 0.3V/ 3.3V, . .
Current Icomon) Vo or Ve = 0.3V/ 3.3V, or floating -40°C to +85°C 1 WA
DIGITAL INPUTS
Input High Voltage Vi -40°C to +85°C| 1.6 \
Input Low Voltage VinL -40°C to +85°C 0.5 \%
Input Leakage Current Iin V.=5.5V, Viy= 0V or 5.5V -40°C to +85°C 1 MA
DYNAMIC CHARACTERISTICS
Turn-On Time ton Vo Of Vg = 2V, C. = 35pF, +25°C 40 ns
Turn-Off Time torr Re = 300Q, See Fig.1 +25°C 30 ns
Break-Before-Make Vo or Vne = 3V, R = 300Q, .
Time Delay o C. = 35pF, See Fig.3 +25°C 18 ns
= = = 1MHz o -70 dB
Off Isolation Oiso g!‘ 5|CLQO(:B mé\fl;-elZ,:’iVEgAs 350mV, +25%C
ignal = 0dBm, g 10MHz +25°C -50 dB
Channel-to-Channel X R. =500, f = 10MHz, Vgias = 350mV, | TMHz +25°C -90 dB
Crosstalk ALK Signal = 0dBm,, See Fig.6 10MHz +25°C 60 dB
. RL = 50Q, Signal= 0dBm, .
—3dB Bandwidth BW Vaims = 350mV., See Fig.9 +25°C 300 MHz
Charge Injection Select Vg = GND, Rg =0Q, Q= C_ x Vour, .
Input to Common 1/O Q C.= 1nF, See Fig.4 +25°C 20 pC
Channel ON See Fig.8
Capacitance Con +25°C 42 PF
POWER REQUIREMENTS
Power Supply Range Vi -40°C to +85°Cc| 1.8 5.5 \%
Power Supply Current I+ V.=5.5V, Vy=0Vor V. -40°C to +85°C 1 MA
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Typical Performance Characteristics.

On Response vs. Frequency On Response vs. Frequency
3 T T 111 3 LR
V+ = +4.2V V+ = +3V
Tp=+25° Ta = +25°C
E 0 TN 8 0 T
o ©
: A < A
2 2
s -3 s -3
o Q.
7] 7]
Q Q
[h4 [h4
5 5 ¢
-9 -9
0.1 1 10 100 1000 0.1 1 10 100 1000
Frequency (MHz) Frequency (MHz)
Response vs. Frequency Response vs. Frequency
20 20
0 0
g gt
~ -20 e —~ 20 N
3 Z
= 40 |— ~ ~ -40 — -
g OFF-ISOLATION '/’ 2 OFF-ISOLATION -/’
c -60 Pl 2 60 L
8 1 /7 CROSSTALK 8 L~ CROSSTALK
a 80 !"“ ” LI I $ 80 “'- " L I
O - > -
¢ % e AT g L
O - ) V+ = +4.2V 1| (] - V+=+3V ]
-120 Ta=+25° -120 Ta = +25°C i
-140 LU 1L 140 L 1L
0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000
Frequency (MHz) Frequency (MHz)

561 E. Elliot Road #175, Chandler, AZ 85225 Tel: (480) 539-2900. Fax: (480) 632-1715

www.protekanalog.com -
95205 Rev0.06/09 ﬁ‘
NOT FOR USE IN LIFE SUPPORT SYSTEMS ﬁ



) =t PA2018
(P/PROIEKDEVICES 4.50Q Quad SPDT Analog Switch
ANALOG PRODUCTS DIVISION

Test Circuits and Timing Diagrams
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Fig. 1. AC Test Circuit

Note1. Unused Input (NO or NC) must be grounded
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Logic Input Waveforms inverted for Switches that have opposite logic

Fig.2 AC Waveforms
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Fig. 3. Break Before Make Interval Timing
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PA2018
4.5Q Quad SPDT Analog Switch
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PA2018
4.5Q Quad SPDT Analog Switch
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Package Layout and Dimensions

TSSOP-16
HHH ikiki u

Dimensions Dimensions
Symbol | In Millimeters In Inches

Min Max Min Max

E1
E

O D 4900 | 5100 | 0.193 | 0.201
Pin 1 Identification H H H H THH | E 4300 | 4500 | 0.169 | 0.177
'I' i b 0.190 | 0.300 | 0.007 | 0.012
c 0.090 | 0200 | 0.004 | 0.008
¢ E1 6.250 | 6.550 | 0.246 | 0.258
A 1.100 0.043
A2 0.800 | 1.000 | 0.031 | 0.039
A1 0.020 | 0.150 | 0.001 | 0.006

D e 0.65 (BSC) 0.026 (BSC)
L 0500 | 0700 [ 0.020 | 0.028

H 0.25(TYP) 0.01(TYP)

) | 7 1 | 7

Al |+

Life Support Policy
PROTEK ANALOG'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF PROTEK DEVICES.
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