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PI5A123

Features

* CMOS Technology for Bus and Analog Applications
e Low ON Resistance: 0.8-ohm at Vpp =4.5V

* Wide Vpp Range: 1.65V to 5.5V

* Rail-to-Rail Signal Range

» Control Input Over voltage Tolerance: 5.5V min.

* Fast Transition Speed: 5.2ns max. at 5V
» High Off Isolation: -62dB at IMHz

» -70dB (1MHz) Crosstalk Rejection Reduces Signal Distortion

» Break-Before-Make Switching
* High Bandwidth: 55 MHz

» Extended Industrial Temperature Range: —40°C to 85°C

* Improved Direct Replacement for NLAS5123
» Packaging (Pb-free & Green available):
- 6-pin TDFN (1.2mm x 1.0mm)

Applications
 Cell Phones
+ PDAs

e Portable Instrumentation

 Battery Powered Communications

» Computer Peripherals

Pin Description

SOTINY™ Low Voltage SPDT Analog Switch

2:1 Mux/Demux Bus Switch

Description

The PISA123 is a low Ron, fast single-pole double-throw
(SPDT) CMOS switch. It can be used as an analog switch or
as a low-delay bus switch. Specified over a wide operating
power supply voltage range, 1.65V to 5.5V, the PISA123 has a
maximum ON resistance of 2-Ohms.

Break-before-make switching prevents both switches being
enabled simultaneously. This eliminates signal disruption during
switching.

The control input, IN, tolerates input drive signals up to 5.5V,
independent of supply voltage.

PISA123 is an improved direct replacement for the NLAS5123.

Connection Diagram (Top View)

NO| 1 {6 |IN

oo [ 2] (5| voo

Nc| 3 4 | com

Name Description
NC, NO, COM Data Ports
IN Control Input
Truth Table
Control Input Function
L NC Connected to COM
H NO Connected to COM

H = HIGH Logic Level.
L =LOW Logic Level.

COM NC

NO

Db
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Absolute Maximum Ratings®

PI5A123
SOTINY™ Low Voltage SPDT Analog Switch
2:1 Mux/Demux Bus Switch

Absolute Maximum Ratings®

Supply Voltage Vpp

DC Switch Voltage (Vs)®
DC Input Voltage (Vin)@
DC Output Current (VouT)
Continuous DC current from COM to NC/NO
Peak Current from COM to NC/NO, 10 duty cycles
Continuous DC current into COM/NC/NO with respect to Vpp or GND +/-100mA
Storage Temperature Range (TstG) —65°C to +150°C
Junction Temperature Range (Ty)

(Soldering, 10 seconds)
Power Dissipation (Pp) @ +85°C

Junction Lead Temperature (Tr)

+/-300mA
+/-500mA

—0.5Vto+7V

—0.5Vto Vpp +0.5V
—0.5V to +7.0V

Operating Temperature (Ta)
Input Rise and Fall Time (t;

Thermal Resistance_(O JA)

Control Input Voltage (VIN)...
Switch Input VOItage (VIN)-«.eveevevereruereririeieirieieierisieie e seienens

Output VOItAZE (VOUT)-wveveeererereriereirieiesieeieienesiesee sttt senees

Supply Voltage Range (Vpp).....

, tf)

Control Input Vpp =2.3V - 3.6V
Control Input Vpp =4.5V - 5.5V

........................................... Ons/V to 10ns/V
............................................. Ons/V to 5ns/V

..... 1.65V to 5.5V

0V to vpp
0V to vpp

350°C/W

Notes:

1.  Absolute Maximum Ratings may cause permanent damage to the device. This is a stress only rating and operation of the device at these or any

other conditions beyond those indicated in the operational sections of this specification is not implied.
2. The input and output negative voltage ratings may be exceeded if the input and output diode current ratings are observed.
3. Control input must be held HIGH or LOW; it must not float.

DC Electrical Characteristics

Symbol Parameter Test Conditions VDD | Ta=+25°C Ta=-40°C to+85°C | Unit
V) Min | Typ | Max Min Max
Vi HIGH Level Input 2.7 1.4
Voltage 4.5 1.5 v
v LOW Level Input 2.7 0.6
L Voltage 45 0.8
IINn Input Leakage Current |0 < VN <5.5V 0~5.5 +0.1 +1 LA
OFF State Leakage 0<NO, NC,COM <
— + +
Iorr Current® VbD 5.5 2.0 2.0 20 .
n
ON State Leakage 0<NO, NC, COM <
+ +
IoN Current® VoD 5.5 4.0 4.0 40
lo =100 mA, 2.7 1.5 2.0
: ) 2 | Vis = 0V to Vpp
Ron Switch On Resistance! Ohm
Io =100 mA, 45 0.8 12
Vis=0Vto Vpp ’ ’ ’
Quiescent Supply
Current Vin= Vpp or GND, or
DD | Aj Channels ONor |2V or 1.5V, Iour=0 | >~ 20 30 HA
OFF
On Resistance Match I\‘? ::1 (1)05n\1]A, 2.7 0.15
ARON Between Channels? IS_ ) Ohm
3.4) Ia =100 mA, 4.5 0.12 0.15
Vis=25V ’ ’ ’
09-0057 2 PS8965C 03/26/09
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PI5A123
SOTINY™ Low Voltage SPDT Analog Switch
2:1 Mux/Demux Bus Switch

Symbol Parameter Test Conditions VDD | Ta=+25°C Ta=-40°C to +85°C | Unit
V) Min | Typ | Max Min Max
Io=100 mA, 27 01
On Resistance Flatness | Vis =0V to Vpp ’ ’
Rﬂat (2 3 5) _ Ohm
> Io=100 mA, 45 03 04
Vis=0Vto Vpp ’ ’ ’
Notes:

2. Measured by the voltage drop between NC/NO and COM pins as the indicated current through the switch. On Resistance is determined by the lower
of the voltages on the two (NO, NC, COM).

3. Parameter is characterized but not tested in production.
4. ARoN = Ron max — Ron min measured at identical Vpp, temperature and voltage levels.

5. Flatness is defined as the difference between the maximum and minimum value of On Resistance over the specified range of conditions.

6. Guaranteed by design
7. The parameter is guaranteed by design but not tested.

Capacitance

Symbol Parameter Test Conditions Typ. Max Unit
CiN IN Pin Input Capacitance Vpp =0V, f=1MHz 2.0
CNe/NO NC, NO Port Off Capacitance Vpp =4.5V, f=1MHz 20 pF
Ccom COM Port Capacitance when Switch is Enabled Vpp =4.5V,f=1MHz 55
Note:
1. To =+25°C, =1 MHz, Capacitance is characterized but not tested in production.
AC Electrical Characteristics
Symbol Parameter Test Conditions VDD (V) | Ta=+25°C Ta=-40°C to +85°C | Unit
Min Typ | Max Min Max
tPHL Propagation Delay | v/ = vy or V 2.7 2.0
tPLH Bus-to-bus® IN H It 4.5 0.3
. Vis=1.5V,
Output Enable Time _ ’ _ 2.7 35 50
toN Turn On Time (COM 5?8_2530 ;)O\I;m’ Cr=35pF
to NO, NC) Ry = 50-Ohm, Cp. = 35pF 4.5 30 45
= ns
Output Enable Time | WIS ™% 127 25 33
tOFF Turn On Time (COM V?s v R
to NO, NC) Ry = 50-Ohm, Cp. = 35pF 4.5 20 30
(BEM Break Before Make | Vig=1.5V, 27 05 40
ime(M) = 50- =
Time R =50-Ohm, Cp = 35pF 45 0.5 30
CL=1.0nF,V =0V, |27 26
. : (]) L » VGEN 5
Q Charge Injection Raex = 0-Ohm 45 48 pC
Rr = 50-Ohm
ion® L ’ _ _
OIRR Off Isolation f= 1.0 MHz 27-55 62 dB
09-0057 3 PS8965C 03/26/09



PI5A123

’B PE? IC UM ? SOTINY™ Low Voltage SPDT Analog Switch

Symbol Parameter Test Conditions VDD (V) | Ta=+25°C Ta=-40°C to +85°C | Unit
Min Typ | Max Min Max
Rp = 50-Ohm,
Xtalk Crosstalk f= 1.0 MHz 2.7-55 -70 dB
BW -3 dB Bandwidth Ry, =50-Ohm 2.7-55 55 MHz
Total Harmonic Ry = 600-Ohm, 0.5Vp.p 0
THD Distortion(!) f=20Hz to 20kHz 2753 0.012 %
Notes:

1. Guaranteed by design

2. The parameter is guaranteed by design but not tested. The bus switch contributes no propagation delay other than the RC delay of the On Re-
sistance of the switch and the 50 pF load capacitance, when driven by and ideal voltage source (zero output impedance).

3. Off Isolation = 20 logio [Vcom/VNo,NC]-

Test Circuits and Timing Diagrams

From
Output © ')
Under l
Test CL 100-Ohm
I 10pF

Notes: Input driven by 50-Ohm source terminated in 50-Ohm
CL includes load and stray capacitance.
Input PRR = 1.0 MHz; tw = 500ns.

Figure 1. AC Test Circuit
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m PE’? ICUM® SOTINY™ Low Voltage SPDT Analoz Igv'\al\iltgﬁ

2:1 Mux/Demux Bus Switch

VTD

« VINH t, <20ns
Vbp Logic 1 50% tf <20ns
NC v Input y o
Vcom o2 NO Vno ouTt VINL ¢

R, R —>|toFF
o oL S =L .

Logic Ohm fspF Ohm l 35pF (S)‘l’JVt'm VouT- 90% 90%

Input GND = = = = oV —|

= J_ —» toN |e—

C|_ INCLUDES FIXTURE AND STRAY CAPACITANCE LOGIC INPUT WAVEFORMS INVERTED FOR

RL SWITCHES THAT HAVE OPPOSITE LOGIC
Vout = VNO (—) * 1.5V FOR 3.3V SUPPLY
RL + RoN

Figure 2. Switching Time

VD D

0.1 uF

i
T

90% of Vgy

|
|
| 1 Al
A B = Qutput

Switch Select Pin

GND

Figure 3. tggm (Time Break-Before-Make)

RGEN COM

NC or NO l\O— Logic

—I_O Vout Input
CL

“T 1nF

VGEN

Il

Logic Q =(AVouT)(CL)
Input

Figure 4. Charge Injection
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PI5A123
SOTINY™ Low Voltage SPDT Analog Switch
2:1 Mux/Demux Bus Switch

Vbb VoD
10nF 10nF
- DD ) - VoD
2| -] cerelh oY con
----- — Logic Input Al
Ohm OV or By OdBm NO ! 50
IN '
i -Ohm
= = = L 1
No /N¢| -
[Anatyzer | oND - L
g%m 50-Ohm
Figure 5. Off Isolation Figure 6. Crosstalk
Vbp
10nF
Capacitance = o0
Meter COM |
— Logic Input f=1MHz O\""-Q— Logic Input
Capacitance 0V or Vpp N 0V or Vpp
Meter
f=1MH
’ .+ |nomg NO/NC
GND GND

Figure 7. Channel OFF Capacitance

Figure 8. Channel ON Capacitance

Signal
Generator
0dBm

Logic Input
0V or Vpp

NO/ING T~O0—— COM

E ND

§ 50-Ohm

Figure 9. Bandwidth
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Package Mechanical: 6-Pin TDFN

PI5A123
SOTINY™ Low Voltage SPDT Analog Switch
2:1 Mux/Demux Bus Switch

50+0.
B 0-50£0.05 0.80 Ref.|~—
@ On ] 5 e
: | 3 L e
=} w .1x45
o & - /" CHAMFER
g g I f—
2 ol H H 0.45£0.05
\ ” 0.35+0.0513
e 1 D © - L -©
INDEX AREA _ — 0.40 Ref.
1.20+0.05—~ 0.0-0.05 0.20+0.05
6X
[©]0.07 @[c[Alg]
DETAIL A 0.40
0.05C] /_ l
/ 0.065 Ref. [
6X P 8
005 i § \r""""ll\ it § O
~ T | 3
[Te)
........ [e]
0.065 Ref. L [0127 Ref. X
Copper Exposed + / \ . . T —1 —0.20
[ ! | Terminal Thickness
t ' '\\ / Recommended Land Pattern
A _
o DETAIL A : TERMINAL THICKNESS FOR REFERENCE ONLY
& T NO MEASUREMENT PURPOSE
NOTE : °
1. ALL DIMENSION ARE IN mm. ANGLES IN DEGREES.
2. COPLANARITY APPLIES TO THE EXPOSED PAD AS WELL AS THE TERMINALS
COPLANARITY SHALL NOT EXCEED 0.05 mm.
3. REFER JEDEC MO-236/MO-252 o
PERICOM DATE: 01/28/08
Semiconductor Corporation
DESCRIPTION: 6-contact, UltraThin Fine Pitch Dual Flat No Lead (UDFN)
PACKAGE CODE: ZR6
DOCUMENT CONTROL #: PD-2074 REVISION: -
08-0035
Ordering Information(!-3)
Ordering Code Package Code Package Description Top Mark
PISA123ZRE ZR 6-pin TDFN, Pb-Free and Green L
Notes:
1. Thermal characteristics can be found on the company web site at www.pericom.com/packaging/
2. E = Pb-free and Green
3. Adding an X suffix = Tape/Reel
Pericom Semiconductor Corporation ¢ 1-800-435-2336 ¢ www.pericom.com
PS8965C 03/26/09
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