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PA2157
Low RDSon SPDT Analog Switch

FEATURES

e Voltage Operation: 1.8V to 5.5V

e On-Resistance: 4.5Q (TYP) at 5.0V
e Fast Switching Times

tON 20nS

tOFF 15nS

High Bandwidth: 300MHz

High Off-Isolation: -51dB at 10MHz
Rail-to-Rail Operation

TTL/CMOS Compatible
Break-Before-Make Switching
Temperature Range: -40°C to 85°C
Lead (Pb) Free SC70-6 Package

APPLICATIONS

e Portable Instrumentation

e Battery-Operated Equipment

DESCRIPTION

The PA2157 is a single, bidirectional, single-pole/ double-
throw (SPDT) CMOS analog switch that is designed to
operate from a single +1.8V to +5.5V supply. It features
high-bandwidth (300MHz) and low on- resistance (4.5Q
TYP), Targeted applications for audio switching.

The PA2157 features guaranteed on-resistance matching
(0.3Q MAX) between switches and guaranteed on-
resistance flatness over the signal range (2.3Q TYP).
This ensures excellent linearity and low distortion when
switching audio signals.

PA2157 is available in a SC70-6 package.

PIN CONFIGURATION

. SC70-6
e  Computer Peripherals
...... IN
e Cell Phones NO (Sourcey)] 1 _I_V <8
5 |Vec
e PDAs GND | 2 /O_L
e MP3s NC (Source,) E_lJ 4 | COM
Top View
Truth Table Ordering information
Logic NC NO Part
gl o = Temp. Range Package Number
-40 to 85 °C SC70-6 PA2157-T7
1 OFF ON
PIN DESCRIPTION
NAME PIN
NO 1 Normally-open terminal
GND 2 Ground
NC 3 Normally-closed terminal
COM 4 Common terminal
V+ 5 Power supply
IN 6 Digital control pin to connect the COM
terminal to the NO or NC terminals
a8 1
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ABSOLUTE MAXIMUM RATINGS

V4, INTO GND....ooeveeeeee e -0.3V to 6V Junction Temperature...........coovveveiiiieiie e 150°C

Analog, Digital voltage range O -0.3V to (V+) + 0.3V Storage Temperature....... T AR -65°C to +150°C
Continuous Current NO, NC, or COM............ccco.o..... +50mA Lead Temperature (soldering, 08)............cc.ooovveeneens 260°C
Peak Current NO, NC, 0f COM oo +80mMA ESD (HBM)....eieeeeieee et 2000V
Operating Temperature Range..................... -40°C to +85°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress

ratings only, and functional operation of the device at these or any other conditions beyond those indicated in the operational sections

of the specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

(1) Signals on NC, NO, or COM or IN exceeding V+ will be clamped by internal diodes. Limit forward diode current to maximum current ratings.

TYPICAL APPLICATION

i uP
Audio with soft Modem
Codec & ASIC
Mic. PA2157 Internal
Pre-Amp Fj—b
Hands
I o Mic Free
A L
Audio ) rO
mplifier v — ) > Mic
| -,
§ Spkr ))>
PA2157
Spkr
3 2
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Low RDSon SPDT Analog Switch

ELECTRICAL CHARACTERISTICS
(V+ = +4.5V to +5.5V, V|H = +2.0V, V|L = +0.8V, TA = -40°C to +85°C, Typical values are at V4+ = 5.0V, TA = +25°C, unless otherwise noted.)

PARAMETER

SYMBOL

CONDITIONS

TEMP

‘ MIN ‘ TYP | MAX ‘ UNITS

ANALOG SWITCH

Analog Signal Range Vo, Vne, Veom -40°C to +85°C 0 V. \%
. V. = 4.5V, Vyo or Ve = 3.5V, +25°C 45 | 8 Q
On-Resistance Ron lcom = -10mA, Test Circuit 1 240°C 10 +85°C 85 | o
On-Resistance Match AR V. = 4.5V, Vo or Ve = 3.5V, +25°C 0.15| 0.3 Q
Between Channels ON lcom = -10mA, Test Circuit 1 -40°C to +85°C 04 Q
. V. = 4.5V, Vyo or Ve = 1.0V, 2.0V, 3.5V, +25°C 23 | 33 Q
On-Resistance Flatness RFLAT(ON) loom = ~10mA, Test Circuit 1 20°C o +85°C 37 0
Source OFF Leakage V:=5.5V, Vno or Ve = 1.0V, 4.5V, o o
Current INc(ore), INowore) |y =4 5v, 1.0v -40°C 1o +85°C oA
Channel ON Leakage INC(ON), INO(ON), V.:=5.5V, Vcom= 1.0V, 4.5V, _A0° °
Current lcomon) | Vo or Ve = 1.0V, 4.5V, or floating 40°Cto +85°C T wA
DIGITAL INPUTS
Input High Voltage ViNH -40°C to +85°C | 1.5 \%
Input Low Voltage Vine -40°C to +85°C 0.6 \%
Input Leakage Current Iin +=+5.5V, Vi\=0V or 5.5V -40°C to +85°C 1 MA
DYNAMIC CHARACTERISTICS
. Vno or Ve = 30V, Vi = 15V, Vi = OV, °
Turn-On Time fon RL = 3000, C, = 35pF, Test Circuit 2 ¥25°C 20 ns
. VNO or VNC = 3.0V, V|H = 1.5V, V||_ = OV, °
Turn-Off Time torr R, = 300Q, C, = 35pF, Test Circuit 2 +25°C 15 ns
Break-Before-Make Vo1 or Vet = Vo2 or Vg2 = 3V, o
Time Delay o R. = 300Q, C, = 35pF, Test Circuit 3 ¥25°C 5 ns
Skew tskew RS =39Q, C, = 50pF, Test Circuit 4 +25°C 5 ns
— — = ° - dB
) R. = 50Q, C, = 5pF, f=10MHz +25°C 51
Off Isolation Oiso Signal = 0dBm, Test Circuit 5 [t = 1MHz 1250 72 B
_3dB Bandwidth BW Signal = 0dBm, R, =500, C = 5pF, +25°C 300 MHz
Test Circuit 6
Source OFF Capacitance %NC(OFF)’ f=1MHz +25°C 55 pF
NO(OFF)
Channel ON Capacitance CNC‘SN” Cno©N): | £ = 1MHz +25°C 15.5 pF
COM(ON)
POWER REQUIREMENTS
Power Supply Range V. -40°C to +85°C | 1.8 5.5 \%
Power Supply Current I+ V.=+55V, ViN\=0Vor V. -40°C to +85°C MA

Specifications subject to change without notice.
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Low RDSon SPDT Analog Switch

ELECTRICAL CHARACTERISTICS
(V4+ = +2.7V to +3.6V, VIH = +1.4V, V|L = +0.5V, TA = -40°C to +85°C, Typical values are at V+ = 3.0V, TA = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS TEMP ‘ MIN ‘ TYP | MAX ‘ UNITS
ANALOG SWITCH
Analog Signal Range Vno, Vne, Veom -40°Cto+85°C | O V. \Y,
e Vi =2.7V,Vno or Ve = 1.5V, +25°C 7110 Q
On-Resistance Row Icom = -10mA, Test Circuit 1 -40°C to +85°C 105 Q
On-Resistance Match AR V. = 2.7V, Vo or Vie = 1.5V, +25°C 0.15| 0.3 Q
Between Channels ON Icom = -10mA, Test Circuit 1 -40°C to +85°C 0.4 Q
. V. = 2.7V, Vno or Ve = 1.0V, 1.5V, 2.0V, +25°C 3 | 4 Q
On-Resistance Flatness RrLaTON) lcom = -10mA, Test Circuit 1 _40°C to +85°C 4.3 o)
Source OFF Leakage V.= 3.6V, Vno or Ve = 0.3V, 3.3V, o o
Current INnc(oFF), INo(OFF) Veow = 3.3V, 0.3V, -40°C to +85°C 1 pA
Channel ON Leakage |NC(ON), INO(ON); V.= 3.6V, Vcom= 0.3V, 3.3V, _40° °
Current Icom(on) Vo or Ve = 0.3V, 3.3V, or floating 40°C 1o +85°C 1 WA
DIGITAL INPUTS
Input High Voltage VINH -40°C to +85°C 1 V
Input Low Voltage VINL -40°C to +85°C 0.5 \%
Input Leakage Current IN V.=+5.5V, V|y=0V or 3.6V -40°C to +85°C 1 MA
DYNAMIC CHARACTERISTICS
. Vno or Ve = 15V, Viy = 15V, Vi = OV, °
Tum-On Time fon R. = 3000, C. = 35pF, Test Circuit 2 ¥25°C 30 ns
_ . VNO or VNC = 1.5V, V|H = 1.5V, V||_ = OV, °
Tumn-Off Time torr R = 300Q, C. = 35pF, Test Circuit 2 ¥25°C 2 ns
Break-Before-Make Time Vno1 or Vet = Vo2 or Vnez = 3V, o
Delay o R. = 300Q, C, = 35pF, Test Circuit 3 ¥25°C 8 ns
Skew tskew Rs = 39Q, C. = 50pF, Test Circuit 4 +25°C 2 ns
— o _ dB
) RL = 50Q, C = 5pF, f=10MHz +25°C 51
Off Isolation Osso Signal = 0dBm, Test Circuit 5 |7 = 1MHz 250 72 B
~3dB Bandwidth BW Signal = 0dBm, R, =500, C, = 5pF, +25°C 300 MHz
Test Circuit 6
Source OFF Capacitance Cneiore), f= 1MHz +25°C 55 pF
Cno(oFF)
Channel ON Capacitance CNC(CC:’N)’ Cno©N) | £ = 1MHz +25°C 15.5 pF
COM(ON)
POWER REQUIREMENTS
Power Supply Range V. -40°C to +85°C | 1.8 5.5 \%
Power Supply Current I+ V.=+5.5V,Vn=0VorV. -40°C to +85°C 5 MA

Specifications subject to change without notice.
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TYPICAL PERFORMANCE CHARACTERISTICS

On Response vs. Frequency On Response vs. Frequency
3 T TTTT] 3 T T
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TEST CIRCUITS.

NO or NC o—o COM
Vnoor Ve L
| Ron = V1/10mA
Test Circuit. 1. On Resistance
a2 5
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VCC
COM
Vin O_FA\O @ O Vour
or NO
Logic IN S C.
Input 50Q 35pF
GND . 90% 90%
Switch N
Output ov
— j— — —» ton |[€—
Test Circuit.2. Switching times
Vin Lv
\éom
Logic
Input o
IN |> R, = Ct 50%
500 35pF VOUT
. GND 0.9 x Vour
Logic
Input
— p— — team
Test Circuit. 3. Break before Make Time Delay
tinFaLL tinrISE
Vin Rs NC
COM VOUT
—@—O
—INno A
: Co
IN — tinFaLL tinrisE
35pF
90%
GND
Logic 10%
Input 1 ’
Test Circuit. 4. Output Signal Skew
= 6
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50Q 1

1
1
Signal ' .
Logic Input
Generator : IN OV or Vi
______________ 1
NO ANC
| GND
Analyzer J_
C. R, -
5pF 50Q

Signal
Generator

Test Circuit. 5. Off-Isolation and Crosstalk

NC/

Logic Input
0V or Viu

Signal
Generator
______________ 1
NO
Analyzer l
CL R.
5pF 50Q
l " 10nF
Analyzer

VJ/J

C

GND

Test Circuit. 6. Bandwidth

50Q
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Package Outline and Dimensions SC70-6 Lead

Dim | MILLIMETERS INCHES
Dl MIN MAX MIN MAX
H‘ H‘ c r A | 190 | 215 | 0.074 | 0.084
B 1.15 1.35 0.045 | 0.055
C 0.80 1.00 0.031 | 0.040
D 0.15 0.30 0.006 | 0.012
E 0.65 BSC 0.0255 BSC
6 4 F 1.30 BSC 0.0512 BSC
G 0.80 1.10 0.031 | 0.043
K J 0.08 0.25 0.003 | 0.010
o 5 L K | 200 | 220 | 0.078 | 0.086
L 0 0.10 0 0.004
[T [T [T M 0.26 0.46 0.010 | 0.018
u u u LAND PATTERN
7 1 0.50 0.020
«  F 2 1.30 0.051
End View 3 0.65 0.026
o A — > 4 1.72 0.068
Top View <, . 5 0.60 0.024
‘ 4 ‘ 6 1.11 0.044
7 2.33 0.092
T T + +—‘T
C G + +— 2
B
 — — — Li_ 3 l
1‘P + +——l
Side View L
5>
[« 6>
— 7 —>
Recommended Land Pattern
Tape and Reel Specifications (Dimensions in mm) -T
Reel Dia A0 BO KO D E F w PO P2 P t-max
178 (7") | 2.25:0.10 | 2.34£0.10 | 1.22+0.10 | 1.50£0.10 | 1.75:0.10 | 3.50+0.05 | 8.00£0.30 | 4.00+0.10 | 2.00£0.05 | 4.00+0.10 | 0.25
«— PO —» 10 Pitches Cumulative

Tolerance on Tape+ 0.2

e o i

T ‘ *
N :
Top cover tape # IF:QI c1ated ﬁ
$‘ AO ‘¢ by Dot F
: : w
KO T 1| 4 o1 o]
--------- -+ + B0 -+ + -+ +
N (R I (I
l«— P —

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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