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PISA3159

Product Features

* CMOS Technology for Bus and Analog Applications

* SOTmy Package Technology: 6-pin, SOT-23 and TDFN
* LowON-Resistance: 2-ohmsat3.0V

* WideVccRange: +1.8Vto+5.5V

* Low Power Consumption : SuW

* Rail-to-Rail switching throughout Signal Range

» Fast Switching Speed: 30ns max. at 5V

» High Off Isolation: —57dB at I0MHz

+ —57dB (1 MHz) Crosstalk Rejection Reduces Signal Distortion
+ Break-Before-Make Switching

+ Extended Industrial Temperature Range: —40°C to 85°C
» LowON-Resistance Replacement forNC7SB3157

» Packages: 6-pin SOT-23 (T), and 6-pin TDFN-6 (ZC)

Applications

* Cell Phones

* PDAs

 Portable Instrumentation

+ Battery Powered Communications
» Computer Peripherals

Pin Description
Nul:ll:)er Name Description
1 Bl Data Port
2 GND Ground
3 BO Data Port (Normally Closed)
4 A Common Output/Data Port
5 \ele Positive Power Supply
6 S Logic Control
Logic Function Table
Logic Input (S) Function
0 By Connected to A
1 B; Connected to A

SOTiny™ 1-Ohm Low-Voltage
SPDT Analog Switch

Description

The PISA3159is ahigh-bandwidth, fastsingle-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, 1.8V t0 5.5V, the PISA3159 has amaximum
ON-Resistance of 4-ohmsat 1.8V, 2.4-ohmsat2.3V & 1-ohmsat
4.5V.

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

Control input, S, tolerates input drive signalsup to 5.5V, indepen-
dent of supply voltage.

PI5A3159isalow On-Resistance replacement forthe PISA3157and
NC7SB3157.

Connection Diagrams
B1 E—l :'""<]—E S
GND E E Vee
Bo E Z A
SOT23
. ok
GND E ; E Vce
TDFNG6
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(1) PERICOM'

PISA3159
SOTiny™1-Ohm Low-Voltage

Absolute Maximum Ratings
Voltages Referenced to GND

Ve e -0.5Vto+5.5V
VIN, VcoM, VNG, VNo(Note 1) ..., -0.5VtoV++0.3V
or 30mA, whichever occurs first

Current (any terminal) .........occovvieriiiierieerieieeie e +200mA
Peak Current, COM,NO,NC

(Pulsed at 1ms, 10% duty cycle) .....c.ccevevivirinincncnnns +400mA

SPDT Analog Switch
Thermal Information
Continuous Power Dissipation
SOT23-6(derate 7.1mW/°C above +70°C) .....cccoevvrverereereinens 0.5W
Storage Temperature ..........cocceecevveevereeneneennens —65°Cto+150°C
Lead Temperature (soldering, 108) .........cccevveieriieienncnne. +300°C

Note:
1. SignalsonNC,NO, COM, or IN exceeding V+or Gnd are clamped
by internal diodes. Limit forward diode current to 30mA.

Caution: Stresses beyond those listed under “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.

Electrical Specifications - Single +5V Supply
(V+=4+5V£10%,GND=0V,ViINu=2.4V,VINL= 0.8V)

Parameter Symbol Conditions Temp. (°C) Min.( Typ. @ Max. D | Units
Analog Switch
Analog Signal Range G4 VANALOG Full 0 V+ A\
25 0.70 0.90
On Resistance Ron
V+ = 4.5V, Icom = -30mA, Full 1.1
Vno or VNe = 2.5V
On-Resistance Match AR 25 0.03 0.05 ohm
Between Channels®® N Full 0.10
25 0.08 0.12
. V+=4.5V, | =-30mA
On-Resistance Flatness(® R - COM i
FLATON) 1 yyo or Ve = 1V, 1.5V, 2.5V Full 0.15
NO or NC Off Leakage INO(OFF) O V+=5.5V, Veom = OV 2 2 0.01 2
Current” INc(oFF) Vno or Vne = 4.5V Full 20 20
nA
COM On Leakage coMoN, V+ = 5.5V, Veom = +4.5V 25 — 4
(7) -
Current VNoO or Vne = +4.5V Full _40 0.3 40
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PISA3159
SOTiny™1-Ohm Low-Voltage

(1) PERICOM'

SPDT Analog Switch
Tirrrrirvrrrnnrrrerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrend
Electrical Specifications - Single +5V Supply (continued)

(V+=4+5V+10%,GND=0V,ViINg=2.4V,VINL=0.8V)
Parameter Symbol Conditions Temp. (°C) Min.(l) Typ. @ Max. o Units
Analog Switch
Input High Voltage e Guaranteed Logic High Level Full 2.4
\Y
Input Low Voltage Vi Guaranteed Logic LowLevel 0.8
Input Current with _ _
Voliage High Ing V= 2.4V, all others = 0.8V -1 0.005 1
I C ith w
nput Current wil _ _ B
Voltage Low LN Vin 0.8V, all others = 2.4V 1 0.005 1
Dynamic
25 20 35
Turn-On-Time t
N Full - 40
V... = 5V, Figure 1
e 25 15 20
Turn-Off-Time t ns
ot Ful - 35
25 1 12 14.5
Break-Before-Make t Figure 3
Bom Ful 1 175
.. CL -1nF, VGEN =0V,
Charge Injection Q Ry, = Oohm, Figure 2 25 40 pC
. R, = 500hms
L ’ _
Off Isolation OIRR f= IMHz, Figure 4 57
dB
) R, = 500hms,
CrossTalk XIALK f= 1MHz, Figure 5 =57
NC or NO Capacitance CNC/NO(OFF) f= 1MHz, Figure 6 42
COM Off Capacitance CCOM(OFF) f= 1MHz, Figure 6 83 pF
COM On Capacitance CCOM(ON) f= 1MHz, Figure 7 130
Supply
Power-Supply Range V+ 1.8 5.5 v
Full
. V+ = 5.5V, VIN = 0V or V+
Positive Supply Current I+ All Channels on or off 0.5 0.1 LA
Notes:
1. The algebraic convention, where most negative value is a minimum and most positive is a maximum, is used in this data sheet.
2. Typical values are for DESIGN AID ONLY, not guaranteed or subject to production testing.
3. Guaranteed by design.
4. Device is NOT guaranteed to function per the datasheet specification outside of 0 to V+ range.
5. ARon=Ronmax. - Ronmin.
6. Flatness is defined as the difference between the maximum and minimum value of On-resistance measured.
7. Leakage parameters are 100% tested at maximum rated hot temperature and guaranteed by correlation at +25°C.
8. OffIsolation=20logio [ Vcom/ (VNo or VNe) ]. See Figure 4.
9. Between any two switches. See Figure 5.
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PISA3159
SOTiny™1-Ohm Low-Voltage

(1) PERICOM'

SPDT Analog Switch
tiiirrrvnenvnrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrend
Electrical Specifications - Single +3.3V Supply
(V+=+3.3V£10%,GND=0V,VINu=2.0V, VINL=0.6V)

Parameter Symbol Conditions Temp. (°C) Min.(l) Typ. @ Max. o Units
Analog Switch
Analog Signal Range(3) VANALOG V+ \Y%
VA =3V, Iy = —24mA 25 1.4 1.8
On-Resistance Ron Vo o Ve = 2.0V
Full 2.2
On-Resistance Match AR 25 0.04 0.05 Ohm
Between Channels ON Full 011
V4 =33V, Iy, = —24mA :
Vo or Ve = 0.8V, 2.0V 25 0.17 0.2
On-Resistance Flatness
FLAT(ON) Ful 0.5
Dynamic
25 30 40
Turn-On-Time t
on . Full - 55
Vee =5V, Figure 1
25 20 25 ns
Turn-Off-Time t
OrF Ful 40
Break-Before-Make taEM Figure 3 25 21 29
) C; -1nF, Vo =0V,
Charge Injection L GEN 25 30 C
g Q Rgpy = OV, Figure 2 P
Supply
.. V+=3.6V, VIN =0V or V+
Positive Supply Current I+ All Channels on or off Full 0.5 1 A
Logic Input
Input High Voltage et Guaranteed Logic High Level Full
\%
Input Low Voltage IL Guaranteed Logic LowLevel Full 0.6
Input High Current Lne Vi = 2.4V, all others = 0.8V Full 1
A
Input Low Current IINL VlN = 0.8V, all others = 2.4V Full 1
Notes:
1. The algebraic convention, where most negative value is a minimum and most positive is a maximum, is used in this data sheet.
2. Typical values are for DESIGN AID ONLY, not guaranteed or subject to production testing.
3. Guaranteed by design.
4. ARon=Ronmax.-Ronmin.
5. Flatness is defined as the difference between the maximum and minimum value of On-resistance measured.
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o PISA3159
’D P& I ‘ 0 M SOTiny™1-Ohm Low-Voltage
SPDT Analog Switch

Electrical Specifications - Single +2.5V Supply
(V+=+2.5V£10%,GND=0V,ViINg=1.8V, VINL=0.6V)

Parameter Symbol Conditions Temp. (°C) Min.(l) Typ. @ Max. m Units
Analog Switch
Analog Signal Range(3) VANALOG 0 V+ \Y
V4 =25V, gy = —8mA 25 1.6 2
On-Resistance Ron VNo O Vye = 1.8V
Full 2.7
On-Resistance Matgh A 25 0.13 0.16 Ohm
Between Channels'” Ron Full 02 _
V4 =25V, Loy = —SmA )
Vo or Viyc = 0.8V, 1.8V 25 0.25 03
On-Resistance Flatness R,
A
FLATION) Full 0.45 -
Dynamic
25 40 55
Turn-On-Time ton
V+ =25V, Vy, or Ful - 70
Ve = 1.8V, Figure 1 25 30 40
Turn-Off-Time t ns
ot Full 55
Break-Before-Make taaM Figure 3 PI5A4624 Only) 25 1 33 39
Make-Break-Before tvBe Figure 4 PISA4625 Only) 25 1 9 13
() C, -1nF, V., =0V,
Charge Injection L GEN 25 20 C
g Q Rgpn = OV, Figure 2 P
Supply
.. V+=2.75V, V,,, =0V or V+
> "IN
Positive Supply Current I+ All Channels on or off Full 0.5 1 LA
Logic Input
Input High Voltage Vig Guaranteed Logic High Level Full 1.8
\Y%
Input Low Voltage Vi Guaranteed Logic LowLevel Full 0.6
Input High Current Inm VN = 2.0V, all others = 0.8V Full -1 1
A
Input Low Current InL Vi = 0.8V, all others = 2.0V Full -1 1
Notes:

The algebraic convention, where most negative value is a minimum and most positive is a maximum, is used in this data sheet.
Typical values are for DESIGN AID ONLY, not guaranteed or subject to production testing.

Guaranteed by design.

ARoN=Ronmax. - Ronmin.

Flatness is defined as the difference between the maximum and minimum value of On-resistance measured.

LNk W=
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PISA3159
SOTiny™1-Ohm Low-Voltage
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SPDT Analog Switch
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Electrical Specifications - Single +1.8V Supply
(V+=+1.8V+£10%,GND=0V,Vinu=1.5V,VINL=0.6V)

Parameter Symbol Conditions Temp. (°C) Min. W Typ. @ Max. m Units
Analog Switch
Analog Signal Range(3) VANALOG 0 V+ \Y
Vi =18V, Iy = —2mA 25 2.8 4
On-Resistance Ron VNo o Vye = 1.5V
Full - 5
On-Resistance Matgh A 25 0.44 0.6 Ohm
Between Channels'” Ron Full 07
V4 =18V, Iy = —2mA :
VNo 0F V¢ = 0.6V, 1.5V 25 0.5 0.6
On-Resistance Flatness R,
FLATIOR) Full 0.9
Dynamic
25 65 70
Turn-On-Time t
ON _ Full 95
V+=1.8YV, VNO or
Ve = 15V; Figure 1 25 40 55 ns
Turn-Off- Time t
orr Full 70
Break-Before-Make taMm Figure 3 25 1 60 72
G C, -1nF, V... = 0V,
Charge Injection L GEN 25 10 C
g Q Ripn = OV, Figure 2 p
Supply
.. V+=2.0V, V., =0V or V+
> VIN
Positive Supply Current I+ All Channels on or off Full 0.5 1 LA
Logic Input
Input High Voltage H Guaranteed Logic High Level Full 1.8
\%
Input Low Voltage L Guaranteed Logic LowLevel Full 0.6
Input High Current Ing Vi = 1.5V, all others = 0.8V Full -1 1
A
Input Low Current IINL VlN = 0.8V, all others = 1.5V Full -1 1
Notes:
1. The algebraic convention, where most negative value is a minimum and most positive is a maximum, is used in this data sheet.
2. Typical values are for DESIGN AID ONLY, not guaranteed or subject to production testing.
3. Guaranteed by design.
4. ARon=Ronmax. - Ronmin.
5. Flatness is defined as the difference between the maximum and minimum value of On-resistance measured.
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’D P& I ‘ 0 M SOTiny™1-Ohm Low-Voltage
SPDT Analog Switch

Test Circuits/Timing Diagrams

| t; <20ns

v Logic VINH tf <20ns
Input 7~ 50%
NE —VouT P —
Vcom ———o—«_NO VNO VINL —»|toFF
% ICL R CL
) 50Q lssplr 50Q l35pF Switch \Y 0 90%
Logic Output oUT 1™ 90% ’

Input GND ov
= J_ — tON -——
C| INCLUDES FIXTURE AND STRAY CAPACITANCE LOGIC INPUT WAVEFORMS INVERTED FOR
SWITCHES THAT HAVE OPPOSITE LOGIC
VouT =VNOo (—) * 1.5V FOR 3.3V SUPPLY
RL + RoN

Figure 1. Switching Time

[ +

V+ AVout
NO or / com Vour Vout X
VGEN L NC cL IN
1nF OFF OFF

ON

&D_ B
i ND N OFF ON OFF
jg— -

Q = (AVouT)(CL)

Figure2. Charge Injection

V+
I
Logic VINH
NC Ve Vv Ingut 7‘ 50%
VIN—/1———=__ COM out VINL
NO : l
i R CL
IN : Switch 0.9xVouT
N 50Q 35pF 0.9xVouT
Logic l Output
Input % GJN_D - - (Vour) BEM

C| INCLUDES FIXTURE AND STRAY CAPACITANCE

Figure 3. Break-Before-Make Interval
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o PISA3159
’D P& I ‘ 0 M SOTiny™1-Ohm Low-Voltage
SPDT Analog Switch

Test Circuits/Timing Diagrams (continued)

Vee
.
10nF o) 10nF
= V+ = V+

/AR
()| comi Signal coM
Generator NO ‘O—I
§ 50Q i l\ IN 0V to 2.4V 0dBm @ 1 ——A i
< I_ or = ' =
C or I OV to 2V ' ==

I il
iy -

500 =
GND
i e T
Figure4. Off Isolation/On-Channel Bandwidth Figure 5. Crosstalk
+5v +5V
10nF )
10nF ; F
—[_ - Vi
= loow v — CoM
apacitance
T ]

Capacitance

Met
N N ovio2av e 1| s <]M_ oV or
\ or 0V to 2V f=1MHz = 2.4V
Meter

’l
f=1MHz ,/
L [N GND

T L

Figure 6. Channel-Off Capacitance Figure 7. Channel-On Capacitance

NCoro/A COM OVo

RL
50Q
Rg =50Q

®
|||— Z
W)

Figure8.Bandwidth
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PISA3159

’D P& I ‘ 0 M : SOTiny™1-Ohm Low-Voltage
SPDT Analog Switch

Packaging Mechanical: 6-Pin SOT-23(T) Package

‘+‘

. K 5 2.60
. . X 3.00
0"-10"
° 2 3 Datum "A" )

H B H L s /
- 2208

0.037

BSC 0.014
0.019(0.50
) 0.110 [2.80
‘ 0.118[3.00
j 0.057 [1.45]MAX.
- 71 SEATING DENOTES DIMENSIONS

T PLANE XXX] IN MILLIMETERS

25
0.005(0.15

Packaging Mechanical: 6-Pin TDFN (ZC)

0.1 x 45°
CHAMFER
pin1 [~ 2:00%0.10 —
I
| 0.30 + 0.05 (6X) \
111 =
= ! 7T7 [ e 230+010 —
3 i 130 REF. (29 i 2.30+0.10
‘ 0.65 Typ. (4x) ‘ 0.75 £ 0.05
== SLO-0od
I
L
\ 0.0-0.05
— ‘% 0.40 £ 0.10 (6x)
Bottom View Side View Top View

Thermal Characteristics can be found on the world wide web at: http://www.pericom.com/packaging/mechanicals.php
Number of transistors : 753

Ordering Information
Part Number Package Package Top Mark
PISA3159TX SOT-23 A3B
PISA3159ZCX TDFN-6 TBD

Pericom Semiconductor Corporation
2380 Bering Drive « SanJose, CA95131+1-800-435-2336 « Fax(408)435-1100¢ http://www.pericom.com
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