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Features

» Low ON-Resistance (35 ohms max.) Minimizes Distortion
and Error Voltages

* 10pC Max. Charge Injection Reduces Step Error

* Dual-Supply Operation (+2.7V to £8V)

* Single-Supply Operation (+2.7V to +15V)

* On-Resistance Matching Between Channels: <6 ohms

* On-Resistance Flatness: 10 ohms (max.)

» TTL/CMOS Logic Compatible (with +5V or +5V supplies)

» Break-Before-Make Action Eliminates Momentary Crosstalk

* Rail-to-Rail Analog Signal Range

* Pin Compatible with MAX394

 Packaging: 20-pin SOIC (S)

Applications

» Data Acquisition Systems

* Audio Switching and Routing
» Test Equipment

PBX, PABX

* Telecommunication Systems

* Battery-Powered Systems

17V, Quad, SPDT CMOS
Analog Switch

Description

The PS394 is a precision, low-voltage, quad, single-pole/double-
throw (SPDT) analog switch. The four independent switches oper-
ate with bipolar supplies ranging from+2.7V to£8V, or with a single
supply of+2.7Vto+15V. The PS394 offers low ON-resistance (less
than 35 ohms), guaranteed to match within 6 ohms between channels
and toremain flatover the analog signal range (10 ohms max.). Italso
offers break-before-make switching (10ns typical), with turn-off
times less than 75ns and turn-on times less than 130ns. The PS394
isideal for portable operation since quiescent current runs less than
1A with all inputs high or low.

This monolithic, quad switch is fabricated using Pericom’s 17V
silicon-gate process. Design improvements guarantee extremely
low charge injection and low power consumption (10uW).

Logic Inputs are TTL and CMOS compatible and guaranteed over
a+0.8Vto+2.4Vrange. Logicinputs and switched analog signals can
range anywhere between the supply voltages without damage.

Pin Configuration Pin Description
Name Function
INL (D> - -<—20] INg :
no1 [2] E E NO4 IN1 - IN4 Logic-Levels Inputs
com 3] ¥ coma NOI - NO4 N Open Swith
_O\I . /O_ ormally Open ces

ne [4] NC4
V- E V+
GND e} N.C.
ne2 [7] NC3
com2 [ ¢ com3
no2 [9] NO3
IN2 [10 IN3

mah

e

Switches are shown with logic “0” input.

COM1 - COM4 Common Switch Poles

NCI1 - NC4 Normally Closed Switches
V- Negative Power Supply
GND Ground
N.C. Not Internally Connected
V+ Positive Power Supply
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PS394
17V, Quad, SPDT, CMOS Analog Switch

Absolute Maximum Ratings

Continuous power Dissipation (TA =+70°C)

Voltages Referenced to GND Narrow SO (derate 8.70mW/°Cabove+70°C) ............... 696mwW
VA e ~0.3Vto+17v ~ Operating Temperature Ranges
Ve e +03Vio—17V PSP 0°Cto+70°C
VA0 Voo 03Vior17y W EP —A0°Cto+85°C
COM .NO .NC ,IN (V-—2V)to (V++2V) Storage Temperature Range .........cccccceveeeenncnne. —65°Cto+150°C
or 30m A,_wh ichever oceurs first Lead Temperature (soldering, 10S) .......ccccceveeveriencnnenene +300°C
Continuous Current, Any Pin.......coccooivininiinincniiiee 30mA
Peak Current, Any Pin Note 1: Signalson NC,NO, COM, or IN exceeding V+ or V—are
(pulsed at Ims, 10% duty cycle max.) ......cc.coccoevrvnnnne. 100mA  clampedby internal diodes. Limit forward diode current to maximum
current rating.
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 Characteristics— Dual Supplies

(V+=5V£10%, V—=-5V=£10%,GND =0V, ViNng=2.4V, VINL=0.8V, Ta = TmIN to TMAX, unless otherwise noted.)

Parameter Symbol Conditions Min@ | Typ.? | Max.® | Units
Switch
Analog Signal Range Vcowm, Vno, Ve | (Note 3) V- V+ \%
V+ = 45\/, V-—= 445\/, TA =+25°C 20 35
On-Resistance Ron VNe or Vo =£3.5V, Q
Icom = 10mA, Ving = 2.4V,
VinL = 0.8V Ta = TmiN to Tmax 45
=+ — o
On-Resistance Match AR IVCNC or Y(I)\ISA 3V, Ty = +25°C 6 o
4 N oM = )
Between Channels® Vi = 5V, Vo — 5V Ta = Ty t0 Thiax 3
=+ _3V: = 0
On-Resistance Vne Of Vno = 3V, 0V, -3V; Ta = +25°C 10
Flatness® RrLAT(ON) Icom = 10mA, Q
V+=5V; V—-=-5V Ta = Tvin to Tvax 13
INc(oFF) Vcom = 4.5V, Ve or Ta = +25°C -80 80
Ee(;k‘: Ie\I(OJergnt(S) or VNo = +4.5V, V+ = 5.5V, nA
g INo(OFF) V-—=-5.5V Ta = TviN to Tvax -100 100
Veom = #4.5V, Ta = +25°C -80 80
COM Leakage A
Current® £ Icomon) Ve or Vo = +4.5V, nA
V+ =55V, V- = 5.5V Ta = Ty to Tvax ~100 100
Digital Logic Input
Input Current with _ _
Input Voltage High Iing Vin = 2.4V, all others = 0.8V -1.0 0.005 1.0
Input Current with B B
Tnput Voltage Low INnL Vin = 0.8V, all others = 2.4V -1.0 0.005 1.0
Logic High Input
Voltage Vau 24 v
Logic Low Input
Voltage Var 0.8 A%
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Electrical Characteristics— Dual Supplies (continued)

(V+=5V£10%, V-=-5V+10%, GND =0V, ViINu=2.4V, VINL=0.8V, Ta = Tm~ to TmaX, unless otherwise noted.)

PS394

17V, Quad, SPDT, CMOS Analog Switch

Parameter Symbol Conditions Min.@ | Typ.? | Max.@ | Units
Dynamic
Tp = +25°C 82 130
Turn-On-Time tON Vcowm = 3V, Figure 2 ns
Ta = Tvmv to Tmax 175
Ta = +25°C 57 75
Turn-off- Time toFF Vcowum = 3V, Figure 2 ns
Ta = Tvmv to Tmax 100
Break-Before-Make Time Delay ) tp Figure 5 Ta =+25°C 2 10 ns
o Cr = 1.0nF, Vgpn = 0V,
(3) L > YGEN > — o
Charge Injection Vet Rapx = 0 ohm, Figure 6 Ta =+25°C 5 10 pC
. Ry =50 ohms, Cp, = 5pF
(6) > > — 0,
Off Isolation Viso f= 1 Mz, Figure 7 Ta = +25°C 66 dB
Ry =50 ohms, Cp, = 5pF
(7) > > — o}
Crosstalk Ver f= 1 MHz, Figure 8 Ta = +25°C 88 dB
Off Capacitance CoFF f=1 MHz, Figure 3 Tp = +25°C 12 pF
COM Off Capacitance Ccomorr) | =1 MHz, Figure 3 Tp = +25°C 12 pF
Channel On Capacitance Ccomon) | =1 MHz, Figure 4 Ta = +25°C 39 pF
Supply
Power-Supply Range +2.4 +8 v
Positive Supply Current I+ é" CEa(’;I\‘/e]ZrO{‘/fr off, V=55V, V==-55V, 1.0 | 0.06 1.0
N =
Negative Supply Current - 3“ cf‘a(‘)‘{‘f]jr"\‘}fr off V=35V, V==-55V, 1.0 | -0.01 1.0 LA
N =
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Electrical Characteristics—Single +5V Supply
(V+=5V=£10%,V-=0V,GND =0V, ViIng=2.4V, VINL=0.8V, Ta = TmiIN to TmMAX, unless otherwise noted.)

PS394

17V, Quad, SPDT, CMOS Analog Switch

Parameter Symbol Conditions Min.@ | Typ.® | Max.@ | Units
Switch
Analog Signal Range Vcom, Vo, Ve | (Note 3) ov V+ A"
V=50V V-=0V, Ta = +25°C 25 65
On-Resistance Rox Vne Oj Vno = 3.5V, - .
ICOM = l.OmA, VINH = 2.4V,
Ving = 0.8V Ta = TmiN to Tmax 75
On-Resistance Match Vne or Vo = 3V, Tp =+25°C 10
Between Channels®) ARoN Icom = 1.0mA, Q
V+ =5V Ta = Tmin to Tmax 12
On-Resistance Vne or Vno :'3V’ 2V, IV Ta=+25°C 16
Flatness® RrLAT(ON) Icom = 1.0mA; Q
V+ =5V, V- = 0V Ta = Twi to Tuax 20
NC or NO Off INc(oFF) Vcom = 0V, - Ty = +25°C ~80 20
Leakage Current® or Vxe or Vo = 4.5V, A
INo(OFF) V+ =55V, V== 0V Ta = TviN t0 Tvax ~100 100
COM Leakage Veom = 4.5V, Ta = +25°C -80 80
Current® Icomon) | Ve or Vo = 4.5V, N
V+=55V, V-=0V Ta = Tyvn to Tviax —100 100
Digital Logic Input
Input Current with B B
Input Voltage High Iinn ViN = 2.4V, all others = 0.8V -1.0 0.005 1.0 PA
Input Current with B B
Input Voltage Low IINnL VN = 0.8V, all others = 2.4V -1.0 0.005 1.0 LA
Dynamic
T = +25°C 160 250
Turn-On- Time®) ton Vcowm = 3V, Figure 2 ns
Ta = TmiN to Tvax 300
Ta = +25°C 60 125
Turn-off: Time®® tOFF Vcowm = 3V, Figure 2 s
Ta = TmiN to Tvax 175
Break-Before-Make
= 4259
Time Delay 3) tp Ta 25°C 5 20 ns
.. Cp = 1.0nF, Vgen = 0V,
6) : 5o
Charge Injection Vet R — 0 ohm Ty = +25°C 3 5 pC
Supply
Power-Supply Range V+ 2.4 16 A%
Positive Supply I+ All channels on or off, Viy = 0V or V4, V+ =55V, V- =0V -1.0 0.01 1.0 bA
Current
Negative Supply - All channels on or off; Viy = 0V or V+, V+ = 5.5V, V- =0V 1.0 ~0.01 1.0 LA
Current
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Electrical Characteristics—Single +3.3V Supply
(V+=3.0Vt03.6V,GND =0V, ViNu=2.4V, VINL=0.8V, TA = TmiN to TMAX, unless otherwise noted.)

PS394

17V, Quad, SPDT, CMOS Analog Switch

Parameter Symbol Conditions Min.® | Typ.® | Max.? | Units
Switch
Analog Signal Range Veom, (Note 3) ov V+ \Y
Vno, Vne
. V4 =3V, V== 0V, Vxc or Vxo = 1.5V, Ta=+25°C » 185
On-Resistance RON' | 1 ou = 1.0mA, Ving = 2.4V, Vine = 0.8V Q
com = 1.OmA, Ving = 2.4V, Vine = 0. Ta = Ty 10 Tvax 250
NC or NO Off INC(()?FF) Vcom = 0V, Ve or Vo =3V, Ta=+25°C 80 80 A
®) = _
Leakage Current INO(OF) V 3.6V, V—=0V T = Ty t0 Taiax | —100 100
COM Leakage comon | VeOM = 3V: Viic or Vivo = 3V, Ta=+25°C —80 80 “
8 M(ON = =
Current® V+=3.6V, V- ov Ta = Ty t0 Tviax | —100 100
Digital Logic Input
Input Current with B _
fnput Voltage High Iing Vin = 2.4V, all others = 0.8V -1.0 0.005 1.0 LA
Input Current with _ _
Tnput Voltage Low INnL Vi = 0.8V, all others = 2.4V -1.0 0.005 1.0 LA
Dynamic
Turn-On- Time®) toN Vcowm = 1.5V, Figure 2 Tp = +25°C 400 ns
Turn-off: Time®) tOFF Vcowum = 1.5V, Figure 2 Ta =+25°C 150 ns
Break-Before-Make .
= 49250
Time Delay 3) tp Figure 5 Ta 25°C 5 20 ns
Charge Injection ® Vet E(L} - EO(I)]IZ)’hlGEngu:reOZ’ Ta = +25°C 1 5 pC
EN =
Supply
Power-Supply Range V+ 2.7 16 v
Positive Supply I+ | All channels on or off, Viy = OV or V+, V+ = 3.6V, V- = 0V ~1.0 | 001 1.0
Current
gjrgrzzfe Supply I | All channels on or off, Vix = OV or V+, V+ = 3.6V, V- = OV 1.0 | —0.01 1.0 LA

Notes:

2. The algebraic covention, where the most negative value is a minimum and the most positive value a maximum, is used in this data sheet.
3. Guaranteed by design
4. ARoN = ARON(MAX). On-resistance match between channels and flatness are guaranteed only with specified voltages. Flatness is

defined as the difference between the maximum and minimum value of on-resistance as measured over the specified analog signal

range.

0 3 N

. Leakage parameters are guaranteed by design.
. See Figure 6. Off isolation = 20log10 Vcom/VNc or VNo, Vcom = output, VNc or No = input to off switch
. Between any two switches. See Figure 3.
. Leakage testing at single supply is guaranteed by design with dual supplies.
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Test Circuits/Timing Diagrams

PS394

17V, Quad, SPDT, CMOS Analog Switch

tr < 20ns
tg < 20ns
VIN -+~ 50% N 50%
ov
13V — NC_ Switch Output
—| N e L com
lOFF—>| [«— _3v 4 No, :
>| topeN [ IN1 3000
+3V — .
v 3( 50% /" s0% Logic Vi ___GND___ Vo
CoM gy \ £_7 Input | 1]
50% 50% — 4bV = -5V =
toFF—>| |«—
— toN l«— —>| topeN |[<— (Repeat Test for IN2, IN3, and IN4)
Figure 2. Switching-Time Circuit
C +5V C +5V
= \V+ - V+
Capacitance COM o COM
Meter IN .
------ <0V or 2.4v Capacitance _o_/ y Kqﬂ L OV or 2.4V
NC Meter ': NC
or s or
__Ino < INno
GND GND V-| ¢
L7 L T2
Figure 3. Channel Off Capacitance Figure4.Channel On Capacitance
+3V +5V
Logic 50% |
Input oV V+ NO
Vcowm ] COM_ o
Ny NC J_
Vo1 A \ :
[ 0Vo \ IN : J_
Switch OV Do l
Output Ve Loai GND V- I -
ogic —
Input J_ =
ov — — — =
_ Vo2 0.9V -5V R = 1kQ
Switch _
Output ~— C_ = 35pF
t t C_ Includes Fixture and Stray Capacitance.
D ‘ D Logic 0 Input

Figure5S. Break-Before-Make Delay
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PS394

17V, Quad, SPDT, CMOS Analog Switch

+5V
AVg
V+
R
— C IN_
— VGEN J_ L ON OFF ON
T so_fn v | T
B = é “sv = Q= @Vo)(CD)
Figure 6. Charge Injection
C +5V
Signal = V+ :
Generator COM_ Frequency Signal Analyzer
r 3 oV Tested Generator
2.4V .
i — |NC_or ‘K_QL Automatic Tracking
— NO r 1 MHz ) Spectrum
> o) — — Synthesizer
Analyzer i = Analyzer
g:’; R = GND V— c v
L COM
500 1 — Viso =20L0G  — =0
= -5V C=5pF ~ NC or VNO
Figure7. OffIsolation
+5V
C o
Signal = V+ 50Q i
Frequenc Signal
Generator ~ |COM o1 ~ Tgste d y Gengrator Analyzer
§ b : NcorNo | Y
= = = . Tracking
= oVor . 'ND_ 1 MHz SAl:]tt?]r:;tzlzr Spectrum
2.4V i .<]M_i_ oV, y Analyzer
— ! 2.4V
CHA : = Vcom
CHB O NC or NO A\c COM Vet = 20L0G -
hd VNC or VNO
— GND V- c
RL J_ 4
= i1
L -5V

C=5pF

Figure 8. Crosstalk Test Circuit
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17V, Quad, SPDT, CMOS Analog Switch

Packaging Mechanical: 20-pin SOIC (package code S)

lnnnnnnnn

) .2914 | 7.40
.2992 | 7.60

029 |0.737

TTTITT00T {8 5] e

496 [12.60
« 490 11260|
511 |12.99 0-8° j‘f lk f o125 052
% 0.41] 016
020 [0.508 w2080 _J
> | =030 |o762| REF .0926 | 2.35
: - 1043 [ 2.65 <~ _'431?3
[ ] A SEATING 10.00

i [ PLANE 10.65
— Yy
—»‘ L —»‘ L— 1.0040 0.10

050 013 0118 | 0.30
BSC .020
0.33 X.XX| DENOTES CONTROLLING
0.51 X.XX | DIMENSIONS IN MILLIMETERS
Ordering Information

Part Number | Temperature Range Pin - Package

PS394CWP 0°C to +70°C 20-pin Wide SOIC

PS394EWP —40°C to +85°C 20-pin Wide SOIC

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