(1) PERICOM

PI5A4158
Low Voltage SPDT 0.8Q2 Analog Switch

Features Description
e CMOS Technology for Bus and Analog The PI5A4158 is a dual high-bandwidth, fast single-pole
Applications double-throw (SPDT) CMOS switch. It can be used as

e Low On-Resistance: 0.8Q at 3.0V
e Wide Vcc Range: 1.65V to 5.5V
o Rail-to-Rail Signal Range
e Control Input Overvoltage Tolerance: 5.5V (Min)
o Fast Transition Speed: 12ns at 5.0V
e High Bandwidth: 150 MHz
e Extended Industrial Temperature Range:
-40Ct0 85T
e Packaging (Pb-free & Green):
-12-Pin TDFN 1Imm>3mm

an analog switch or as a low-delay bus switch. The
device features ultra low RON of 0.8Q typical at 3.0V
VCC and will operate over the wide VCC range of
1.65V to 5.5V.

The PI5A4158 features very low quiescent current even
when the control voltage is lower than the VCC supply.
This feature services the mobile handset applications
very well by allowing direct interface with baseband
processor general purpose 1/Os.

Break-before-make switching prevents both switches

Applications being enabled simultaneously. This eliminates signal
Cell Ph disruption during switching.

* PE)A ones The control input, S, is independent of supply voltage.

. S

e Portable Instrumentation
o Battery powered Communications
e Computer Peripherals

Pin Description Pin Assignment

Pin No | Name Description
8,11 | B, | DataPort(Normally open) A | 1 D12 | Vee
3,6 GND | Grounrd | - o Tt
2,5 oBx | DataPort (Normallyclosed) | |  L____ . /( PRI
1,4 Ax | Common Output / Data Port oBo 2 ! 1—: 11 | 1By
9,12 | Vcc | Positive PowerSupply | | [ oo T
7,10 Sx__| Logic Control oND - ] <]_: ol s,

Logic Function Table

Logic Input (Sx)

Function A 4 | b9 Vee
0 By ConnectedtoAx | | [ ' ;3 _____
1 1B, Connected to Ax B | 5 ! g B,

Note: X=0or12 T ke h

_____ | <]~:7 s,

GND 6
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PI15A4158

Low Voltage SPDT 0.8Q Analog Switch

Maximum Ratings

Storage TempPerature. ..........o.vveveirererereinenenenannnnnns -65C to +150°C
Ambient Temperature with Power Applied...........ccccco..n... -40°C to +85°C
Supply Voltage Ve v -0.5V to +7.0V
DC Switch Voltage Vs ....oooviviiieiiiiiiiieen -0.5V to V¢ t0.5V
DC Input Voltage ViN v cevieiieeeei e -0.5V to +7.0V
DC OULPUL CUIMENE W oUT e eveerene ettt 128mA
DC Ve or Ground Current Iec /IgND - vvvvveneiniiiiiiiiiiinn, +H00mA
Junction Temperature under Bias (TJ3) ...ccoovviveieieiiieiineeie e 150<C
Junction Lead Temperature (TL)

(Soldering, 10 SECONUS) ....ecvvviverieeiieireite e seere e e e 260<C
ESD (HBM) it 5KV
Power Dissipation (PD) @ 85T ......cccccevveiveviveieiins TDFN1x3 350mwW

Recommended Operating Conditions

Note:

Stresses greater than those listed under MAXIMUM
RATINGS may cause permanent damage to the
device. This is a stress rating only and functional
operation of the device at these or any other
conditions above those indicated in the operational
sections of this specification is not implied.
Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

Symbol Parameter Conditions Min. Typ. Max. Unit
Ve Operating Voltage - 1.65 - 5.5 \Y/
VN Control Input Voltage - 0 - Ve \V
Vs Switch Input Voltage - 0 - Ve V
Vour Output Voltage - 0 - Vee \V
Ta Operating Temperature - -40 25 85 <

. . Control Input Vcc = 2.7V to 3.6V 0 - 10 ns/\V
tr, tf Input Rise and Fall Time
Control Input Vcc = 4.5V to 5.5V 0 - 5 ns/\V
Note: Control input must be held HIGH or LOW; it must not float.
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DC Electrical Characteristics
(Ta=-40<C to 85T, Typical values are at 3V and +25<C, unless otherwise noted.)

Symbol Parameter Test Conditions Supply Voltage | Min. | Typ. | Max. | Units
Viar Analog Input Signal Range - Ve 0 - Ve \V
1a=100mMA, Vgx =0V - 0.7 11
1a=100mMA, V gy =2.4V Vcc=4.5V - 0.6 1.0 Q
1a=100mMA, V,gx =4.5V - 0.8 1.2
1a=100MA, V gy =0V _ - 0.8 1.3
Ron ON Resistance @ Ia=100mMA, V5, =3.0V Vec=3.0V - 0.9 1.9 Q
1a=100MA, V gy =0V _ - 1.0 15
IA=100MA, Vg, =2.3V Vec=2:3V - 1.2 1.8 Q
1a=100MA, V gy =0V _ - 1.3 1.9
|A=100MA, Vg, =1.65V Vec=1.65V - 2.0 2.8 Q
IA=100MA, Vg, =3.15V Vcc=4.5V - 0.01 | 0.03
ON Resistance Match |a=100MA, Vg, =2.1V Vcc=3.0V - 0.02 | 0.04
ARon 1.2.3) Q
Between Channels IA=100MA, Vg =1.6V Vce=2.3V - 0.03 0.06
Ia=100mMA, Vg, =1.15V V=165V - 0.03 | 0.06
1a,=100mMA, V gy =0V,2.4V 4.5V Vcc=4.5V - 0.2 0.4
R ON Resistance Flatness 424 1a,=100mMA, V,gx =0V,1.5V,3.3V Vce=3.3V - 0.2 0.4 0
ONF Ia=100mMA, Vg =0V,1.1V,25V | Vcc=2.5V - 0.4 0.6
Ia=100MA, Vg, =0V, 0.7V,1.8V | Vcc=1.8V - 1.0 14
VCC:l.65V - 0.9 -
VCC:2-3V - 1.0 -
V4 Input High Voltage Logic High Level Vc=3.0V - 1.1 - \Y/
Vee=4.2V - 1.2 -
Vcc=5.5V - 1.3 -
Vcc=1.65V - - 0.6
Vee=2.3V - - 0.6
Vi Input Low Voltage Logic Low Level Vc=3.0V - - 0.6 \Y/
Vee=4.2V - - 0.8
Vcc=5.5V - - 0.8
loreen) | Source Off Leakage Current Va=1V/IA5V, V g=1V/4.5V Ve=3.0V -20 - +20 nA
lonea Bny | Channel On Leakage Current - Vcczlé(i?V 01 40 - +40 | nA
. All Channels ON or OFF, Vce=3.6V - 0.004 0.2
lec Quiescent Supply Current |\, _\; "and GND, loyr=0A V=55V = 0004 | 02 | MA
lcer Increase in I per Input Channel Input at 2.7V Vcc=4.3V - 0.2 10.0 A
Notes:

1. 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 voltages on two ports (Ax or nBx) x=0o0r 1,n=0or 1.

2. Parameter is characterized but not tested in production.

3. ARon = Ron max — Ron min. measured at identical V¢, temperature and voltage levels.

4. Flatness is defined as difference between maximum and minimum value of ON resistance over the specified range of conditions.

Capacitance®

Symbol Parameter Test Conditions | Supply Voltage | Temp (<€) Min. Typ. | Max. | Units
Cin Control Input - 35 -
Cios For Bn Port, Switch OFF f=1 MHz Ve = 5.0V Ta=25C - 15.0 - pF
Cioaon For An Port, Switch ON - 34.0 -
Notes:

1. Capacitance is characterized but not tested in production
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Low Voltage SPDT 0.8Q Analog Switch

Switch and AC Characteristics

Parameter Description Test Conditions Supply Voltage Min | Typ | Max | Units
t Break Before See Fiqure 2 Ve = 2.7V 10 3.6V - 10 20
BB Make Time g Vee=45V1055V | - | 6 | 12
. . Ve = 2.7V 10 3.6V - 12 25
ton Turnon Time See Figure 1 Voo = 45V 10 5.5V - 9 18 ns
) . Ve = 2.7V 10 3.6V - 17 35
tore Turn off Time See Figure 1 Ve = 45V 10 5.5V - 10 20
Charge C.=1nF, Vg =0V, Vg = 5.0V - 35 -
Q Injection Roen=0€2 _ pC
See Figure 3 Vee =33V - 25 -
R, =50Q, V=0V,
OIRR Off Isolation Reey =09, f =1MHz. Vo =1.65V t0 5.5V - -70 -
See Figure 4 @ dB
X ALK Crosstalk Isolation f=1MHz, See Figure 5 Ve =1.65V to 5.5V - -70 -
f3dB —3dB Bandwidth See Figure 8 V¢ =1.65V t0 5.5V - | 150 - MHz
. R, =600, V =0.5Vpp,
T Total Harmonic £=20Hz to 20kHz V. =2.7V 10 4.2V - 0015 | - %
Distortion .
See Figure 9
Notes:
1. Guaranteed by design.
2. Off Isolation = 20 Logsg [Vnex /Vax ] and is measured in dB.
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Test Circuits and Timing Diagrams

VCC
| . Vi tr<2.5ns
ogte 50% O Off
out. ) (50% On )
Vee P v tf<2.5ns
V
nBx Ax out Vout — t —
Vi O——A\:x; o OFF
S E R l C SWitCh ............ 900/ ............ 90%
X \ L L Output 0
—l> N 500 35pF oV —
Logic GND - 1
Input T - -
= B Logic Input Waveforms inverted for Switches
C. Include Fixture and Stray Capacitance that have opposite logic

Figure 1. Turn ON/OFF Timing

VCC
|
Vv
0Bx c Logic 50%
Vin © L '\'\OA Vour Input
1Bx . |

Vour
R. C.

Sx E 500 I 35pF
Logic GND = =
Input T

Figure 2. Break Before Make Interval Timing

Vee
|
Vee
Reen nBx \.\oA— Vour l
Veen — E CL
L Sx i :|: 1nF J \_Ti
B [: ! Q=(AVour)(CL)
Logic GND =
Input 1
Figure 3. Charge Injection Test
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() PERICOM

1onF Voo
i
VCC
Signal Ax Logic Input
Generator 50Q ——<If— OVgor V||:
— Sx
- nBx
Analyzer GND
R =
50Q
Figure 4. Off Isolation
1onF  Yee
i
VCC Ax
Signal 0Bx L'\O_
Generator A
1Bx | 50Q
= G el
Analyzer GND Sx - =
50Q JT_
Figure 5. Crosstalk
10nF Ve
i
© VCC
AX . j | Logic Input
Capacitance 0V or V4
Meter SX
f=1MHz nBx
GND
=

Figure 6. Channel Off Capacitance
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1onF Ve
T
Capacitance Vee
Meter
AX N | Logic Input
f=1MHz < 0V or V4
SX
nBx
o GND
L

Figure 7. Channel On Capacitance

10nF  Vee
T
VCC
. AX
Signal nBx ’\r\c Analyzer
Generator |
! 50Q
€ Sx
Logic Input {> =
OVor Vi GND
L
Figure 8. Bandwidth
10nF  Vee
T
VCC
. AX
Signal nBx ’\r\c * Analyzer
Generator !
! 600Q
i Sx
Logic Input {> —=
OVor Vi GND
L
Figure 9. Harmonic Distortion
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Mechanical Information

ZA (12-pin TDFN 1>3)

) i ] T
T AN RN L_/ PIN 1
HEE
=11 // l T T T
INDEX AREA (/7.
!
* PKG. DIMENSIONS(MM)
SYMBOL MIN NOM MAX
<
N 11 A 070 | 075 | 080
J_}_~I:I—EI—EI—EI—EI—EL_f ~ oo T 0o
- " A3 0.20REF
= o < D 295 | 300 | 3.05
SIDE VIEW E 095 | 1.00 | 1.05
b 0.18 0.25 0.30
1N)0§c:>ntrolling dimensions in millimeters L 0.30 0.40 050
2) Ref: JEDEC MO-229C e 0.50BSC
Ordering Information
Part Number Package Code Package Top Marking
PI5A41587 AEX ZA Lead Free and Green TDFN-12 1>3 (ZA) P
Tape & reel
Notes:
o E =Pb-free and Green
o Adding X Suffix= Tape/Reel
Pericom Semiconductor Corporation ¢ 1-800-435-2336 ¢ www.pericom.com
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