(1) PERICOM'

PI5A3158

SOTiny™ Low Voltage Dual SPDT Analog Switch

Features

* CMOS Technology for Bus and Analog Applications

* Low On-Resistance: 8Q at 3.0V

* Wide Vcc Range: 1.65V to 5.5V

* Rail-to-Rail Signal Range

* Control Input Overvoltage Tolerance: 5.5V min.

+ Fast Transition Speed: 5.2ns max. at 5V

* High Off Isolation: 57dB at 10MHz

* 54dB (10MHz) Crosstalk Rejection Reduces Signal Distortion
* ESD Protection 2kV HBM + 200V MM

* Break-Before-Make Switching

* High Bandwidth: 250 MHz

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

» Packaging (Pb-free & Green available):
-12-contact TDFN (ZA)

Applications

* Cell Phones

* PDAs

* Portable Instrumentation

+ Battery Powered Communications
» Computer Peripherals

Pin Description

Pin Number | Name Description

8, 11 1Bx Data port (Normally Open)
3,6 GND Ground
2,5 0Bx Data port (Normally Closed)
1,4 Ax Common Output/data port
9,12 Vce Positive Power Supple
7,10 Sx Logic Controll

Notes:

1. x=0orl

Logic Function Table

Logic Input(s) Function
0 oBx Connection to Ax
1 1Bx Connected to Ax

2:1 Mux/DeMux Bus Switch

Description

The PISA3158 is a dual high-bandwidth, 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 voltagerange, 1.65Vt0 5.5V, the PISA3158 has amaximum
On-Resistance of 12Q at 1.65V, 9Q at 2.3V & 6Q at 4.5V.

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

The control input, S, tolerates input drive signals up to 5.5V,
independent of supply voltage.
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() PERICOM'

PI5A3158
SOTinY™ Low Voltage Dual SPDT Analog Switch
2:1 Mux/DeMux Bus Switch

Absolute Maximum Ratings("

Supply Voltage VOC  vevveeverieeierieeieiecieieeeeie —0.5Vto+7V
DC Switch Voltage (V§)® .o, —0.5V to Ve +0.5V
DC Input Voltage (VIN)® oo, —0.5V to +7.0V
DC Output Current (VOUT)  coveeverrerverresiverienvenseesnenseens 128mA
DC V¢ or Ground Current (IcC/IGND) veeeverveereervennn +100mA
Storage Temperature Range (TSTG) ..covveevveen. —65°C to +150°C
Junction Temperature under Bias (Tj) ....cccccovvevvereenennen. 150°C
Junction Lead Temperature (Tr)

(Soldering, 10 secoNdS) .....c.ccceecverrieieriieiereeeeseeeeeeen 260°C
Power Dissipation (Pp) @ +85°C ....cccovvveiveveireieenns 180mW
Notes:

Recommended Operating Conditions®

Supply Voltage Operating (Vcc)
Control Input Voltage (VIN)
Switch Input Voltage (VIN)
Output Voltage (VouT)
Operating Temperature (Ta)

Input Rise and Fall Time (ttr)

Control Input Ve =2.3V - 3.6V
Control Input Vcc =4.5V - 5.5V
Thermal Resistance (874)

1.65V to 5.5V
0V to Vcc
0V to Ve
0V to Ve
—40°C to +85°C

Ons/V to 10ns/V
Ons/V to 5ns/V
350°C/W

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 inut and output diode current ratings are observed.

3. Control input must be held HIGH or LOW; it must not float.

DC Electrical Characteristics (Over the Operating temperature range, Ta = —40°C to 85°C)

06-0259

Parameters | Description Test Conditions \S}gﬁggé Temp Min. Typ. Max Units
Analog Input Tao=25°C &
Viar Signal Range Vee -40°C to 85°C 0 Vee v
Io =30mA, Vin =0V 4 6
Ron Io=-30mA, Vi = 2.4V 4.5V Ta=25°C 8
Iop=-30mA, VN =4.5V 8 13
Io =30mA, Vin =0V 6
Ron Io = -30mA, Viy = 2.4V asy | T zg';,%c to
Io=-30mA, VN =4.5V 13
Io =24mA, ViN =0V 5 8
Ron 3.0V Ta =25°C
Ip=-24mA, VINn=3.0V 12 19
R Ip =24mA, VN =0V = _40° 8
Rox On ' @ 0] IN 3.0V Ta AtO C to 0
Resistance Io = -24mA, Vin = 3.0V 85°C 19
Io=24mA, ViN=0V 6 9
Ron 2.3V Ta=25°C
Io=-24mA, Viy = 2.3V 16 24
Io =24mA, ViN =0V = _40° 9
Ron 0 IN )3V Ta éto C to
Io=-24mA, Viy = 2.4V 85°C 24
Io =24mA, ViN=0V 8 12
Ron 1.65V Ta=25°C
Ip =-24mA, VN = 1.65V 27 39
Io =24mA, ViN =0V = _40° 12
Ron o) IN 165V Ta éto C to
Io =-24mA, Viy = 1.65V 85°C 39
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() PERICOM'

PI5A3158
SOTinY™ Low Voltage Dual SPDT Analog Switch
2:1 Mux/DeMux Bus Switch

DC Electrical Characteristics (Over the Operating temperature range, Ta = —40°C to 85°C) (continued)

Parameters Description Test Conditions Supply Voltage Temp Min. | Typ. | Max. | Units
Io=-30mA, Vgn =3.15V 4.5V 0.15
On-Resistance {7, — .24mA, Vpy=2.1V 3.0V 0.2
ARON Match Between Ta =25°C
Channels® 56 [1a=-8mA, Vg = 1.6V 2.3V 0.3
Ia=-4mA, Vpn=1.15V 1.65V 0.3 O
[a=-30mA, 0 <VeN<Vcc 5.0V 6
On_Resistance IA = -24mA, 0 < VBN < VCC 3.3V o 12
Ronr Flatness® > 7) Ta=25C
Ian=-8mA, 0 < VBN < Vcc 2.5V 22
Ian=-4mA, 0< VN <V(C 1.8V 90
Vcc=1.65V to 0.75
i - . 1.95V = _4(° Vce
Vi Input High Volt Logic High Level Ta 040 C
age Vec=23Vto |[t085°C 0.7
5.5V Vce
v
Vcc=1.65V to
~ 1.95V
ViL Input Low Volt Logic LowLevel
age Vecec=2.3Vto
5.5V
| Leak Ta =25°C +0.1
nput Leakage < < < < — N
Curent 0<VINSS55V Ve S0VES5.5V | Ty =-40°C 10
to 85°C
Ta =25°C +0.1
OFF State Vee < 1.65V < A
Iorr Leakage Cur- 0<VIN<S55V T = -40°C HA
5.5V +10
rent to 85°C
Quiescent Sup- All Channels ON or OFF, Ta=25°C 2
Icc ply Current YIN =Vcc or GND, Iout Vee=5.5V Ta = -40°C 20
=0 to 85°C
Notes:
4. Measured by voltage drop between A and B pins at the indicated current through the device. On-Resistance is determined by the lower of the

® =W

voltages on two ports (A or B).

Guaranteed by design.

Capacitance('?

Parameter is characterized but not tested in production.

ARoN = Ron max — Ron min. measured at identical Vc, temperature and voltage levels.

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

Parameters Description Test Conditions \S/gﬁggé Temp Min. | Typ. | Max. Units

CiN Controll Input 2.3

Cio- For B Port, Switch OFF Vee=5.0V | TaA=25°C 6.5 F
10-B . f— 1 MEZ12 cC A p

CioA-ON For A Port, Switch ON 18.5
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PI5A3158
SOTinY™ Low Voltage Dual SPDT Analog Switch
2:1 Mux/DeMux Bus Switch

Switch and AC Characteristics

Parameters Description Test Conditions \S/gﬁgé)é Temp Min. | Typ. | Max. | Units
. Vcee =23Vt 2.7V 1.2
. See test circut cC
tPLH Propagation . _ Tpo=25°C &
tpEL Delay: A to Bn $agam (lloa;nd 2 | Vcc=3.0Vto3.6V _40°C to 85°C 0.8
1Upen Vee=4.5V 10 5.5V 0.3
See test circut Vcc=1.65V to 1.95V 7 23
tpzL Output Ena.ble diagram l and 2 |y, cc=23V102.7V 35 13
; Turn ON Time: | Vi=2 V¢ for Ta=25°C
PZH Ato Bn tpz1. V= OV for Vce =3.0V to 3.6V 2.5 6.9
tpzH Vec=4.5Vto 5.5V 1.7 52
See test circut Vcc=2.5V 24
tpzL Output Ena'ble dla%ram land2 [y, cc=33V Tp = 25°C & 14
; Turn ON Time: | Vi=2 V¢ for — _40°C to 85°C
PZH Ato Bn tp71, Vi =0V for Vcc=3.0Vto 3.6V 7.6
tpzH Vcc=4.5Vto 5.5V 5.7
See test circut Vee =1.65Vto 1.95V 12.5
tpLz Output D1sable— diagram l and 2 |y, cc=23Vt02.7V 7 7
: Turn OFF Time: | Vi=2 V¢ for — Ta=25°C
PHZ Ato Bn tpz1. V1= OV for Vcc=3.0Vto 3.6V 1.5 5
tpzH Vcc=4.5Vto 55V 0.8 3.5
See test circut Vee =2.5V 13
tpLz Output Dlsaple- diagram l and 2 |y, cc=33V Ta=25°C & 75
; Turn OFF Time: | Vi=2 V¢ for — _40°C to 85°C
PHZ Ato Bn tpz1. Vi = OV for Vcc=3.0Vto 3.6V 53
tpzH Vee =4.5Vto 5.5V 3.8
Vee =2.5V 0.5
. Break Before See Test Circut | Ycc=3.3V Tao=25C & 0.5
BM Make Time diagram 9.9 Ve = 3.0V to 3.6V -40°C to 85°C 0.5
Vcee=4.5Vto 5.5V 0.5
CL=0.1nF, Vcc=5.0V 7
o VGen = 0V,
Charge Injection Ta =25°C C
Q g RGEN =08, See | V=33V A 3 P
test circut 4
Ry =50Q,
- VGeEn =0V, _ — 950
OIRR Off Isolation _ Vcc=1.65Vto 5.5V Ta =25°C -57
RGen = 0Q, See
test circut 511 dB
XTALK ggfl“talk Isola- 1 goe test circut 6 | Vee = 1,65V t0 5.5V Ta=25°C -54
f34B -3dB Bandwidth | See test circut9 | Vcc =1.65V to 5.5V Ta=25°C 250 MHz
Notes:
9. Guaranteed by design.

10. Guaranteed by design but not production tested. The device contributes no other propagation delay other than the RC delay of the switch On-

Resistance and the 50pF load capacitance, whne driven by an ideal voltage source with zero output impedance.

11. Off Isolation =20 Logjo [ VA / VBn ] and is measured in dB.
12. To =25°C, f = IMHz. Capacitance is characterized but not tested in production.
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PI15A3158

(D PHQ I C OM ® SOTiNY™ Low Voltage Dual SPDT Analog Switch
2:1 Mux/DeMux Bus Switch

Test Circuits and Timing Diagrams

From
Output o ° ° o
Under l
Test CL 100Q
I 10pF
Notes: Input driven by 50W source terminated in 50Q.
CL includes load and stray capacitance.
Input PRR = 1.0 MHz; tw = 500ns.
Figure 1. AC Test Circuit
tr=2.5ns —» -<— —> -— tr=2.5ns
tr=2.5ns — <— — <«— tr=2.5ns > > Vce
v CONTROL 0% 90%
cc
SwiTCH 90% 90% INPUT | Y 509, 50%
INPUT 50% 50% 10% 10% GND
10% 10% —>| lpzi [<— - |tz
) - GND — VTR
W ——>
> tPHL =< OUTPUT X 50% —VQoL+0.3V
VoH \
OUTPUT VoL
50% 50% —>| tPzH |[«— —>| |<—tPHZ
VoH
VoL OUTPUT Von -0.3V
7 50%
VTRI

Figure 2. AC Waveforms

Bo
VIN A Logic /
B1 A I—O VouTt Input
RL :I: CL

Vout
0.9 x VouT

Logic ~<—— D
Input

Figure 3. Break Before Make Interval Timing
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PI15A3158

(D PHQ I C OM ® SOTiNY™ Low Voltage Dual SPDT Analog Switch
2:1 Mux/DeMux Bus Switch

A Logic

BN—A\O ro Vout Input
FW y oL

MO 100pF
S I / ;T

Logic Q= (AVouT)(CL)

Figure 4. Charge Injection Test

Vee Vee
10nF 10nF
- | Vce ) Vce

Signal B A
) Generator ° i\'o
500 | \----- — Logic Input 0dBm B :
0V or Bl ! : o0
S H
1 = ==
i} | <3

[Foveer | . oo
500 50Q

Figure 5. Off Isolation Figure 6. Crosstalk
Vee
10nF
Capacitance = v
Meter A cc
: — Logic Input f=1MHz %----4—— Logic Input
Capacitance 0V or Bl 0V or By
Meter S
f=1MHz
BN
C GND
Figure 7. Channel Off Capacitance Figure 8. Channel On Capacitance
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PI15A3158

(D PHQ I C OM ® SOTiNY™ Low Voltage Dual SPDT Analog Switch
2:1 Mux/DeMux Bus Switch

Vce
10nF
) ~ Vce
Signal BN Y A
Generator —O0—
0dBm i 500
L s
Logic Input K =
0V orVge -GND

.||_

Figure 9. Bandwidth

Packaging Mechanical : 12-contact TDFN (ZA)

TI
- 0.125 REF. (4x)
T »‘ 0.75 +0.05 ‘k +‘ ‘*

| WU

4 . / . 777777777777} 777777777 ‘7 [~
. " TE
Gzl (eTow INHEHHHEHEhIV
’ | | ~

300010 ——m — | 2x —=| |- — = ‘ ‘ Detail A

) FinE 0.0-0.05 10.22)(5 £0.05 (12 0.50 TYP.
[iT0.1om]c[A]g]
2.50 REF. (2x)
Ordering Information
Ordering Code Packaging Code Package Type Top Mark

PI5A3158ZA() ZA 12-contact TDFN A0
PISA3158ZAE ZA Pb-free & Green, 12-contact TDFN A0

Notes:

1. This product has always shipped as only a lead free product, but since it was introduced prior to Pericom’s strategy of adding an E to all Green/
Lead free parts many customers order it without the E suffix. Please migrate new designs and qualification to include the E suffix. Pericom at
this point in time will continue to offer devices marked both ways, but may at a later date eliminate the non-E part number.

2. Thermal characteristics can be found on the company web site at www.pericom.com/packaging/

Pericom Semiconductor Corporation * 1-800-435-2336 » www.pericom.com
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