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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

Applications

3

3

Data Acquisition Systems
Audio Switching and Routing
Test Equipment

PBX, PABX
Telecommunication Systems
Battery-Powered Systems

PS394

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 asingle
supply of +2.7V to+15V. The PS394 offers low ON-resistance (less
than 35 ohms), guaranteed to match within 6 ohms between channels
andto remain flat over 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
is ideal for portable operation since quiescent current runs less than
1nA 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 (10pW).

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

Pin Configuration Pin Description
Name Function
N1 [ —> 5 7 -<—20] N4 :
no1 [2] E E NO4 IN1 - IN4 Logic-Levels Inputs
com1 [sF—ox E E O0—18] com4 NOI1 - NO4 Normally Open Swithces
NC1 E—r‘ T e
COMI1 - COM4 Common Switch Poles
V- E V+
GND [} N.C. NC1 - NC4 Normally Closed Switches
nez [ >N NC3 V- Negative Power Supply
comz [ g A A_l_ com3
o2 [3] E E NO3 GND Ground
IN2 [10 >-==-q IN3 N.C. Not Internally Connected
Switches are shown with logic “0” input. V+ Positive Power Supply
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PS394
17V, Quad, SPDT, CMOS

Analog Switch
trrrrvrnnnrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrend
Absolute Maximum Ratings Continuous power Dissipation (Ta =+70°C)
Voltages Referenced to GND Plastic DIP (derate 10.53mW/°C above +70°C) .............. 842mW
Vi _03Vto+17V Narrow SO (derate 8.70mW/°C above +70°C) ............... 696mW
A +03Vto—17V Operating Temperature Ranges
............................................................................ . P39 CP oo 0°CHO4T0°C
\C/(‘;;(/)IV;\IONCIN(I) ............................. (V ..... 2 \;)Ot3z/\§i‘:l2’<y) 1 SSK LI ol _40°Cto+85°C
> > o BN T 0 _ (RO, o
or 30mA., whichever occurs first itor;ie Tempc:rature Eange 1 0 ......................... 65°Cto J;13?)(())02
Continuous Current, Any Pin........ccoceoioiniinininiiiienene 3omA A emperature (s0ldering, 105) ..coovcsvvsvvcsvssnss
Peak Current, Any Pin Note 1:
(pulsed at 1ms, 10% duty cyclemax.) ..........cccoevevevennee. 100mA  SignalsonNC,NO, COM, or IN exceeding V+ or V—are clamped by
internal diodes. Limit forward diode currentto 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, ViINng=2.4V, VINL=0.8V, TA = TMIN to TMAX, unless otherwise noted.)

Parameter Symbol Conditions Min® | Typ.®@ | Max.® | Units
Switch
Analog Signal Range Vcom, Vo, Vne | (Note 3) V- V4 vV
On-Resistance Ron Ict])i/lozr 1(1)\Ir(n)A_ VH;IH i 54V o
VN = 0.8V Ta = Ty to Tvax 45
=+ — o,
On-Resistance Match ARo ?:T\éc or \ll(l)\In?A 3V. Ta=+25°C 6 o
4 N “OM — 5
Between Channels®) Vo 5V, Vo =5V o= Tom (0 T .
On-Resistance Vne or VNo = 3V, OV, 3V, Ta = +25°C 10
Flatness® ReLAT(ON) Icom = 10mA, 0
V+ =5V, V- =-5V Ta = Tvmin to Tviax 13
NC or NO Off INc(oFF) Vcom = £4.5V, Ve or Ta = +25°C _80 80
Leakage Current(®) or Vo = #4.5V, VI =55V, nA
: INo(OFF) V—=-55V Ta = Tmin to Tmax -100 100
=+ — o R
COM Leakage Veom = #4.5V. T = +25°C 80 30
Current®) Icomon) Vnec or Vo = +4.5V, A
V+=15.5V, V- =-5.5V Ta = Tmin to Tmax -100 100
Digital Logic Input
Input Current with B _
Input Voltage High Ive Vin = 2.4V, all others = 0.8V -1.0 0.005 1.0
Input Current with B _ -
Input Voltage Low Ine Vv = 0.8V, all others = 2.4V 1.0 0.005 1.0
Logic High Input
Voltage Van 2.4 v
Logic Low Input
Voltage VaL 0.8 \Y
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Electrical Characteristics— Dual Supplies (continued)
(V+=5V£10%, V—=-5V+ 10%, GND=0V, VINu=2.4V, VINL=0.8V, TA = TMmIN to TMAX, unless otherwise noted.)

PS394

17V, Quad, SPDT, CMOS
Analog Switch

Parameter Symbol Conditions Min® | Typ.? | Max.@ | Units
Dynamic
T = +25°C 82 130
Turn-On-Time ton Vcowm = 3V, Figure 2 ns
Ta = TmiN to Tmax 175
Ta = +25°C 57 75
Turn-off-Time torr Vcowm = 3V, Figure 2 ns
Ta = TmiN to Tmax 100
Break-Before-Make Time Delay ) tp Figure 5 Tp = +25°C 2 10 ns
. Cr, = 1.0nF, Vgpn = 0V,
3) L > YGEN s = 4959
Charge Injection Vere Ragx = 0 ohm, Fieure 6 Ta 25°C 5 10 pC
. Ry, = 50 ohms, Cy, = 5pF
©6) 3 B — o
Off Isolation Viso £= 1 Mz, Figure 7 T = +25°C 66 dB
Ry, = 50 ohms, Cy, = 5pF.
%) 3 B — o
Crosstalk Ver £= 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) | f= 1 MHz Figure 3 Tp = +25°C 12 pF
Channel On Capacitance Ccomony | f= 1 MHz, Figure 4 Ta =+25°C 39 pF
Supply
Power-Supply Range +2.4 +8 \Y%
.. All channels on or off, V4+ = 5.5V, V- =-5.5V, B
Positive Supply Current I+ Vin = 0V or V+ 1.0 0.06 1.0
. All channels on or off, V+ = 5.5V, V—=-5.5V, B B
Negative Supply Current - Vi = OV or V4 1.0 0.01 1.0 LA
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PS394

17V, Quad, SPDT, CMOS

Analog Switch
mirrrrrnrnrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrn
Electrical Characteristics—Single +5V Supply
(V+=5V£10%,V-=0V,GND =0V, VINH=2.4V, VINL.=0.8V, TA = TMIN to TMAX, unless otherwise noted.)
Parameter Symbol Conditions Min.® | Typ.® | Max.@ | Units
Switch
Analog Signal Range Vcom, Vno, Vne | (Note 3) ov V+ \'%
V+=5.0V, V== 0V, Tp = +25°C 25 65
On-Resistance Ron Ve o_r YNo =35V, B Q
Icom = 1.0mA, Ving = 2.4V,
Ving, = 0.8V Ta = Tmmn to Tviax 75
On-Resistance Match Ve or Vo =3V, Ta=+25°C 10
Between Channels™ ARoN lcom = 1.0mA, Q
V+ =5V Ta = Tvv to Tvax 12
On-Resistance Yne O,r Yo :,3V’ 2V 1V Ta=+25°C 16
Flatness® RrpAT(ON) Icom = 1.0mA; Q
V+=35V, V==V Ta = Tm to Tvax 20
NC or NO Off INcoFr) Veom = OV, _ Ta=+25°C —80 80
Leakage Current® or Ve or Vo = 4.5V, nA
INO(OFF) V+ =355V, V—=0V Ta = Tviv to Tvax —-100 100
COM Leakage Veom = 4‘5V,7 Ta =+25°C -80 80
Current® Icomon) Vnc or Vo = 4.5V, nA
V+=5.5V, V—=0V Ta = TviN to Tmax -100 100
Digital Logic Input
Input Current with -~ _
Input Voltage ngh IlNll V[N = 24V, all others = 0.8V -1.0 0.005 1.0 ]JA
Input Current with _ _ B
Tnput Voltage Low IiNne Vin = 0.8V, all others = 2.4V 1.0 0.005 1.0 LA
Dynamic
Ta = +25°C 160 250
Turn-On-Time®) toN Vceowm = 3V, Figure 2 ns
Ta = TmiN to Tmax 300
Ta =+25°C 60 125
Turn-off- Time®) tOFF Vcowm = 3V, Figure 2 ns
Ta = TmiN to Tmax 175
Break-Before-Make — o
Time Delay ® tp Ta =+25°C 5 20 ns
. Cp, = 1.0nF, Vgen = 0V, o
Charge Injection ) Vere R(L}EN -0 OthEN Ta = +25°C 3 5 pC
Supply
Power-Supply Range V+ 24 16 v
Positive Supply _ _ _
Current I+ All channels on or off, Viy = 0V or V+, V+ = 5.5V, V- =0V -1.0 0.01 1.0 PA
Negative Supply _ _ _
Current - All channels on or off, Viy = 0V or V+, V+ = 5.5V, V- =0V -1.0 -0.01 1.0 PA
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PS394

17V, Quad, SPDT, CMOS

Analog Switch
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Electrical Characteristics—Single +3.3V Supply
(V+=3.0Vt03.6V,GND=0V, ViINg=2.4V, VINL=0.8V, TA = TMmIN to TMAX, unless otherwise noted.)
Parameter Symbol Conditions Min®@ | Typ.® | Max.® | Units
Switch
Analog Signal Range Veom, (Note 3) ov V+ v
Vno. Ve
. V4 =3V, V== 0V, Ve or Vo = 1.5V, Ta=+25°C 5 185
On-Resistance RO 1 eom = 1.OmA, Ving = 2.4V, Viny, = 0.8V Q
com = 1.OmA, Ving = 2.4V, Vine = 0. Ta = T 1o Tvax 250
NC or NO Off INC(()?FF) VCOM = OV, VNC or VNO = 3V, TA =+25°C —80 80 nA
(3) = _ =
Leakage Current! INo(OFF) V+=3.6V, V ov Tp = Ty t0 Toiax | —100 100
COM Leakage Tcomon) Veom = 3V, Vne or Vo = 3V, Ta =+25°C -80 80 A
8 = =
Current® V+=3.6V, V- ov Ta = Ty t0 Taiax | —100 100
Digital Logic Input
Input Current with I Vix = 2.4V, all others = 0.8V 1.0 | 0005 | 10 | pA
Input Voltage High INH N &2 ’ ’ ’ ’
Input Current with _ _ B
Tnput Voltage Low I Vv = 0.8V, all others = 2.4V 1.0 0.005 1.0 LA
Dynamic
Turn-On-Time®) toN Vcowm = 1.5V, Figure 2 Ta = +25°C 400 ns
Turn-off Time®) tOFF Vceowum = 1.5V, Figure 2 Ta = +25°C 150 ns
Break-Before-Make . _ o
Time Delay 3) tp Figure 5 Ta =+25°C 5 20 ns
. . CL = ].OI’IF, VGEN = OV,
3) — o
Charge Injection VerE Ren = 0 ohm Figure 6 Tp =+25°C 1 5 pC
Supply
Power-Supply Range V+ 2.7 16 A%
Positive Supply I+ | All channels on or off, Viy = OV or V+, V+ = 3.6V, V== 0V ~1.0 | 0.01 1.0
Current
g:r%zzfe Supply I- | All channels on or off Viy = 0V or V+, V+ = 3.6V, V—= 0V 1.0 | -0.01 1.0 bA

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.

00 3 N

. Leakage parameters are guaranteed by design.
. See Figure 6. Off isolation =20log10 Vcom/VNC or VNo, Vcom = output, VN 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.

PS8444A
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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
—| fon e {_ com
loOFF—>| [«— _3V 4 No, :
> loPEN [«— IN1 : 300Q
v — = = o 2w
v 3( 50% 50% Logic —
CoM gy \ £_7 Input | 1]
50% 50% — 4bV = -5V =
_3v \. /
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_/ : Kqﬂ L OV or 2.4V
Meter '
NC ' INC
or ," or
__INno /" INO
GND GND V-| ¢
L d L 2
Figure 3. Channel Off Capacitance Figure 4. Channel On Capacitance
+3V +5V
Logic 50% |
Input oV V+ NO
Vcowm ] COM_ o
Ny NC J_
Vo1 A \ H
[ 0Vo \ IN : J_
Switch NV—t| | N~ [ YT l
Output Ve Loai GND V- I -
ogic —
Input J_ =
ov —_ — _

_ Vo2 F0.9v -5V RL = 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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17V, Quad, SPDT, (%)lslisgg
PERICOM

Analog Switch
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+BV
AVg
) h
NS NC or NO Vo _T_
— Vo
;_l_—\/\/\/ ,{ l . N
— VGEN 100pF ON OFF ON
T GN IlnF
= J_ 1 )
= _5\/ = Q= (Avp)(Cp)
Figure 6. Charge Injection
C +5V
Signal = V .
Generator ~ |com_ ’ Friquter;cy GSr:gr:atl r Analyzer
g Ty i oV, este enerato
= = |NCoor K_QL_E_Z “ Automatic Tracking
— NO r 1 MHz . Spectrum
> Fa\ — — Synthesizer
Analyzer > I = Analyzer
EE ’; R, = GND — c v
500 A1 — Viso = 20L0G  ——=2M
= -5V CcospE — VNC or VNO
Figure7. OffIsolation
+5V
C o
s
Signal = V+ 500 ,
Generator ~ JCOM o1 ~ Fr_le_g:tzrécy G;g?:tlor Analyzer
Iy N T e TV
= : = = ) Tracking
: Automatic
= oV or IN : 1 MHz . Spectrum
2.4V'"8 """ > IN2 oV, Synthesizer Analyzer
2t e
CHA : = V,
CHB O NC or NO A\c COM VcT = 20LOG ___VCom™m
i VNC or VNO
= GND V-
- < i
— Sv C=5pF
Figure 8. Crosstalk Test Circuit
Ordering Information
Part Number | Temperature Range Pin - Package
PS394CPP 0°C to +70°C 20-pin Plastic DIP
PS394CWP 0°C to +70°C 20-pin Wide SO
PS394EPP —40°C to +85°C 20-pin Plastic DIP
PS394EWP —40°C to +85°C 20-pin Wide SO

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