() PERICOM

Small Plastic Package, Quad SPDT Analog Switch

Features

CMOS Technology for Bus and Analog
Applications

Low On-Resistance: BQ

Wide Vpp Range: 1.8V to 4.2V
Rail-to-Rail Signal Range

High Off Isolation: -83dB @ 100z
Channelto-Channel Crosstalk Rejection:
-97dB @ 100Kz

Break-Before-Make Switching

Extended Industrial Temperature Range:

-40°C to 85°C

ESD protection: 4kV(HBM)
Packaging (Pb-free & Green):
16-PinTQFN 3x3ZH16)

Applications

Cell Phones

PDAs

MP3 Players

Portable Instrumentation
Computer Peripherals
Speaker Headset Switching
Power Routing

Relay Replacement

Audio and Video Signal Routing
PCMCIA Cards

Modems

Pin Configuration ( top view)
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Description

PI3A412 is a quad 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, 1.8V to 4.2V, the PI3A412 has an
On-Resistance of 0% at +4.2V.

Control inputs(Ax) are independent of supply voltage.

Pin Description

Pinno | Name Description
1 NC1 | Data Port (Normally connect)
2 AOQ Logic Input Control
3 NO2 | Data Port (Normally open)
4 COM2 | Common Output / Data Port
5 NC2 | Data Port (Normally connect)
6 GND | Ground
7 NO3 | Data Port (Normally open)
8 COM3 | Common Output / Data Port
9 NC3 | Data Port (Normally connect)
10 Al Logic Input Control
11 NO4 | Data Port (Normally open)
12 COM4 | Common Output / Data Port
13 NC4 | Data Port (Normally connect)
14 Vce | Positive Power Supply
15 NO1 | Data Port (Normally open)
16 COM1 | Common Output / Data Port
L ogic Function Table
Logic Input (INy) Function
0 NCx Connected to COM
1 NOy Connected to COWM

Note:x=1,2,30r4
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Functional Block Diagram

e
COM AT A NC1
e
s ND]
fo———[>o—{>o
-
COM3 s A NC3
e
VAN NO3
e
COM3 A A NC3
e
A1 >o—{>0-
re
COM4 A NCg4
//A Nm
A0 Function Al Function
0 NCx Connected to COM 0 NCy Connected to COM
1 NOy Connected to COM 1 NOy Connected to COM
Notes:
1.X=1or2
2.Y=3or4

201304-0014 PT0348-2 05/1013



(9 PERICOM s i

Maximum Ratings

Note:
Storage Temperatiure. ..........ovvveiinininenererereennnnnn, 65T to +150°C | Stresses greater than those listed under MAXIMU
Ambient Temperature with Power Applied................40C to +85C RATlNGS may cause permanent damage t(.)

device. This is a stress rating only and functiol
Supply Voltage Wp....ovvvvieiiiiiiiececice e -0.5Vto +4.6V| operation of the device at these or any ofl
Control Input Voltage Wix. . .oeoeveereririiiiniiraeininnn.. OVto +4.6V| onditions above those indicated in the operatio
DC INput VOItage MipuT: -« vevverreeeireieiiiiiienaiananns -0.5Vto +4.6V| gections of this specification is not impliet
Continuous Current NO_ NC COM...........coceiininnnnns +400mA Exposure to absolute maximum rating conditio
Peak Current NO_NC_COM _ for extended periods may affect reliability.

(pulsed at 1ms 10% duty cycle)............cooeviiniinnnn. +500mA | The input and output negative voltage ratings

ESD (HBM) ..o, 4kV be exceeded if the input and output diode curr

ratings are observed.

Control input must be held HIGH or LOW; it mu:

not floa.
Recommended Operating Conditions
Symbol Parameter Conditions Min. Typ. M ax. Unit
Vee Operating Voltage - 18 - 4.2 \%
Vin Control Input Voltage - 0 - Ve V
Vinput Switch Input Voltage - -0.3 - Ve V
Ta Operating Temperature - -40 25 85 °C
t, t Input Rise and Fall Time - 0 - 10 ns/V
201304-0014 PT0348-2 05/1013
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DC Electrical Characteristics
+3.0V Supply (Vpp = 2.7V to 3.6V, \(4=+1.6V, V, =+0.4V, T, = -40°C to 85°C, unless otherwise noted. Typical values are at
3.0V and +25°C.)

Parameter |  Symbol | Test Conditions | TEMP | Min. [ Typ. | Max. | Units
ANALOG SWITCH
Analog Signal Range VN\‘/" Ve, -40°Cto85°C | O - Vee Y
CcoM
. Vee = 2.7V, kow = 100mA, o oOr +25°C - 06 | 09
OrrResistance Row Ve =1V, Test Circuit 1 -40°C to 85°C - - 1
On-Resistance Matcl AR Vee = 2.7V, kow= 100mA, W or +25°C - 0.05 | 0.2 Q
Between Channels ON Ve =1V, Test Circuit 1 -40°C to 85°C - 0.05 | 0.24
On-Resistance R Vee = 2.7V, kom = 100mA, o or +25°C - 0.05 | 0.15 Q
Flatness ONF Ve = 1V, 2.5V, Test Circuit 1 -40°C to 85°C - 0.1 0.2
Source Off |o|:|: (NO)OI’ VCC:3.6V, VNO or VNC = ° ° _ .
Leakage Current lorroiey | 3:3V/0.3V, Vo = 0.3V/33V 40°Co85°C il I
Incony _ _
Channel On Leakags Vee = 3.6V, Vao Or Ve = 3V/ o o i i
Current Ino(on) 0.3V, Vcom = 3V/0.3V, or floating -40°Ct0 85°C 1
lcom (on)
DIGITAL INPUTS
Input Logic High Vin -40°Cto 85°C 1.2 - - Y
Input Logic Low Vi -40°Cto 85°C - - 05
IN Input Leakage _ _ o 0 i i HA
Current Iin Vee=2.7V, Vn=0o0r 2.7V -40°Cto 85°C 1
DYNAMIC CHARACTERISTICS
Turn-OnTime ton Ve =3.3V, Vo or Vye=2.0V, +25°C - 16 - ns
i R =500, C =35pF, o
Tum-Off Time torr See Test Circuit Figure 2. +25°C ) 60 ) ns
Break-Before-Make V=15V, Vv, =0V, o i i
Delay o See Test Circuit Figure 3. +25°C 10 ns
CNO and €O VBIASOZ 1.5V, 100kHz +25°C - -81 -
NC-NO an M- Vin=0dBm, V{u=1.5V, 0
NC/NO Off-Isolation Oiso V,.=0V. See Test Circuit IMHz +25°C - -61 - dB
Figure 4 & Figure 5 10MHz +25°C - -39 -
Veias = 1.5V, Vi 100kHz +25°C - -97 -
Channelto-Channel X =0dBm V=1.5V, 1MHz 1+25°C - .98 - dB
Crosstalk TALK V, =0V See Test Circuit N
Figure 6. 10MHz +25°C - =77 -
VBIAS = 15V, V|N:0dBm,
3dB Bandwidth faus Vu=1.5V, V, =0V. See Test Circui +25°C - 79 - MHz
Figure 7
Charge Injection Vin=GND, Rs=0, G = 1nF,
Select Input  to Q Viu=1.5V, V, =0V +25°C - 35 - pC
Common 1/O See Test Circuit Figure 8.
Off Capacitance Cnc(orR) - N o - 20 -
Off capacitance Crotorn) f=1MHz, See Test Circuit Figure 9 +25°C - >0 - oF
On Capacitance Con f=1MHz,See Test Circuit Figurk0 +25°C - 55 -
201304-0014 PT0348-2 05/1013
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+4.2V Supply (Vpp = 4.2V, To =-40°C to 85°C, unless otherwise noted. Typical values are at 4.2V &Ai@.}2

Parameter |  Symbol | Test Conditions | TEMP | Min. [ Typ. | Max. | Units
Analog Switch
Analog Signal Range VN\?’ Vie, -40°Cto85°C | O - Vee Y
CcoM
. Vee=4.2V, lcow = 100mA, o or +25°C - 05 0.75
OrrResistance Row Ve =1V, Test Circuit 1 20°Ct085°C | - ~ | os5
On-Resistance Matct AR Vee=4.2V, lcom = 100mA, Mo o1 +25°C - 0.05 | 0.15 Q
Between Channels ON Ve =1V, Test Circuit 1 -40°C to 85°C - 0.1 0.2
On-Resistance R Vee=4.2V, lcom = 100mA, o or +25°C - 0.1 | 022 Q
Flatness ONF Ve =1V, 2.5V, Test Circuit 1 -40°Cto 85°C - - 0.26
Source Off |o|:|: (NO)OI’ VCC = 42V, VNO or VNC = ° ° ) )
Leakage Current lore e | 3.3V/0.3V, Vo = 0.3VAV -40°C10 85°C ! -
Incony _ _
Channel On Leakage Vee = 4.2V, Vao Or Ve = 3V/ o o i i
Current Ino(on) 0.3V, Veow = 3V/0.3V, or floating -40°C 0 85°C 1
lcom (on)
DIGITAL INPUTS
Input Logic High Viu - -40°Cto85°C 12 - - Y
Input Logic Low Vi - -40°Cto 85°C - - 05
IN Input Leakage _ _ o o HA
Current In Vcee=4.2V, Vn=0o0r 4.2V -40°Cto 85°C - - 1
DYNAMIC CHARACTERISTICS
Turn-OnTime ton Viw=4.2V, V,.=2.0V, R =50Q, +25°C - 13 - ns
Turn-Off Time tore gL—35pF, See Test Circuit Figure 125°C i 38 i ns
] ] Vo OF V=15V, R=500Q,
BreakcBefore-Make | | g0 wosc | - | 8 | - | ns
y See Test Circuit Figure 3.
Signal =0dBmMoOr | 100144, | 425°C - | 83| -
V¢ centered between
NC-NO and COM- 0 Vccand GND 1MHz +25°C - -61 - dB
NC/NO Off-Isolation S0 R, = 50Q, See Test
Circuit Figure 4 & 10MHz +25°C - -40 -
Figure 5.
Veias= 2.1V, Viy 100kHz +25°C - 97 -
Channelto-channel X =0dBm, Viy=3V, 1MHz +25°C - .97 - dB
Crosstalk TALK V, =0V See Test Circuit N
Figure 6. 10MHz +25°C - =77 -
; Vaias = 2.1V, Viy=0dBm, Vi4=3V, o ) )
3dB Bandwidth faae V,.=0V. See Test Circuit Figure 7 +25°C 8 MHz
Charge Injection
V|N:GND, Rs:O, Q:].nl:, o
Select Input to Q See Test Circuit Figure 8. *25°C i 50 i pC
Common 1/O
Off Capacitance Cnc(orr) _ N o - 20 -
Off capacitance Crotorn f=1MHz, See Test Circuit Figure 9 +25°C - 0 - OF
On Capacitance Con f=1MHz,See Test Circuit Figur&0 +25°C - 55 -
POWER REQUIREMENTS
Power Supply Rang€ Ve - -40°Ct085°C | 1.8 - 4.2 Y,
Power Suppl ° o
curent Y lee | Vee =42V, V=0V or Vec 40°Cto85°C | - | - | 1 | ua
201304-0014 PT0348-2 05/1013
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Test Circuitsand Timing Diagrams

100mA
()
N,

Vi >

Mo or Ne o COM

Vo or Ve =

Rox =V1/100mA

Figure 1. On Resistance
Notes:

1. Unused input (NC or NO) must be grounded.

Vee NO Vee /
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Figure 2. Switching Times

Ve ————
V -
ce NC Vi 0%
NO \ COM ) 0 —’_
% oo

0.1pF

—f—t

Figure 3. Break Before Make Interval Timing
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Figure 4. COM-NC/NO Isolation
Vee
10nF F
B0 | =
_ —VA — Vee com
g ()
Generator ', :-I-H?‘ 500
"'“_I'_"' 'j_ —a
_l_ o N | =
G 1
EpF :I: ?m —

Figure 5. NC-NO Isolation
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Vee
10nF o
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VCC

________ NO er NC COM |} ————

I[e== — 00 — —
. I : l B l CL
o oy |

. |
NCo—g=m==g MO, 1, COMb-oog . o v
1 GND : Ry l Cu
T 500 ij
o= a0 Vo or Vi
Channel To Channel Crosstalk = 20 % leg 7
Figure 6. Channd-to-Channe Crosstalk
VCC
10nF ;
A v
Signal S I ANALYZER |
Generator 500
= IN Q.
~  Logic Input =
0V or Vig GND
Figure 7. Bandwidth
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Logic
Irpat M, S
HC
— ., coM
RS T ) I\"l::ll T
T M2 | 1 c,_ 20UT
IN [ | I luF Vour kR
VIN [ T
T (T GHD
v S Q=2Var x G
T 1

Vee
10nF
_| Vee

q\%<]~— Logie Input
Capacitance OV orViy
Mater Q N
f=1MHz ; NO
‘ or NC
GND

Figure 9. Channel Off Capacitance

Vee

10nF
Capacitance = v
Meter cc
f=1MHz — Logic Input
oV orViy

ar NG

C GND

Figure 10. Channel On Capacitance
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M echanical | nfor mation
16-pin TQFN (ZH16)

DOCUMENT CONTROL NO.
PD-0043
D1 REVISION: A
D 2 DATE: 6/6/2012
' b
PIN 1 n7Zu JUIUY ] e
INDEX AREA : - ; —
] (-
— -—1 w - 1= -
> ] w
) : ]
| —1 PKG. DIMENSIONS(MM)
| m AN N - SYMBOL] MIN. | MAX
Do ie A 0.70 0.80
A 0.00 0.05
TOFR VIEW BOTTOM VIEW A3 0.20 REF
D 2.90 3.10
E 2.90 3.10
I D1 1.60 1.80
- el E1 1.60 1.80
L] =t | __{l_ b 0.18 0.30
¥ - D—*— e 0.50 TYP
L 0.30 | 0.50
SIDE VIEW
Pericom Technology (Shanghai) Co.Ltd.
3/F., 20 Building ,481 Gui Ping Road,
Shanghai,200233
Tel:(86-21)6485-0576. Fax: (86-21)6485-2181
Note:
1) Ref: JEDEG MO-220J DESCRIPTION: 16 Pin, TQFN, 3X3
PACKAGE CODE: ZH16
Ordering I nformation
Part Number Packaging Code Package
PI3A412ZHE ZH Lead Free and Green 16-pin TQFN

Notes:
« E =Pb-free and Green
o Adding X Suffix= TapéReel

Pericom Semiconductor Corporatieri-800-435-2336 www.pericom.com
Pericom reserves the right to make changes to its produgisafications at any time, without notice, in or¢teimprove design or performance and to supply
the best possible product. Pericom does not assume angsisiity for use of any circuitry described other thiba circuitry embodied in Pericom product. The

company makes no representations that circuitry describethlie free from patent infringement or other rights Refricom.
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