() PERICOM

PS391/PS392/PS393

Features

Low On-Resistance, (16Q typ) Minimizes Distortion
and Error Voltages

On-Resistance Match Between Channels, <2Q
Guaranteed On-Resistance Flatness, <4Q

Low Charge Injection, 3pC typ.

Improved Leakage Over Temperature, <2.5nA at+85°C
ESD Rating>2000V per Method 3015.7

Single-Supply Operation (+3Vto+15V)
Bipolar-Supply Operation (£3V to£8V)

Low Power Consumption, <l pA

Precision, Quad, SPST, Analog Switches

Description

The PS391/PS392/PS393 are improved, quad, single-pole single-
throw (SPST) analog switches designed to operate with+3V to£8V
power supplies. The PS391 has four normally closed (NC) switches,
the PS392 has four normally open (NO) switches. The PS393
has two NO and two NC switches. All three devices offer
low leakage (<2pA typ) and fast switching speeds (toy <130ns).
Power consumption is less than 1A, ideal for battery-powered
equipment.

With £5V supplies, the PS391/PS392/PS393 guarantee <2Q
channel-to-channel matching, <30Q on-resistance (Ry), and <4Q

* TTL/CMOS Compatible Ry flatness over the specified range.
Appllcatlons These switches are fully specified for single +5V operation, with
Instrumentation

<2Q Ry match, <45Q Ry, and <4Q flatness.

For operation below 5V, the PISA391A/PISA392A/PISA393A are
alsorecommended.

« Battery Powered Systems

» Audio Switching

« 15V Data Acquisition Systems
¢ Sample-and-Hold Circuits

* Telecommunications Systems

Functional Diagrams, Pin Configurations, and Truth Tables
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Top View Top View Top View
N.C.=No Connect. Switches shown for logic “0” input
PS391 PS392 PS393
Logic | Switch Logic | Switch Logic Switches 1,4 | Switches 2,3
0 ON 0 OFF 0 OFF ON
1 OFF | ON 1 ON OFF
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PS391/PS392/PS393
m PB?ICUM Precision, Quad, SPST Analog Switches

Absolute Maximum Ratings Thermal Information
Voltages Referenced to GND Continuous Power Dissipation{F +70C)
VA -0.3Vto+17V Plastic DIP (derate 10.5m\\Z above +7%) . . . . . . . . . 800mW
Vine Voo Ve Vo (Note 1) ... .. o VIRV o4 and QSOP (derate 8.7mWhbove +7EE) . . .. . .| 650mW
or 30mA, whichever occurs first o

. Storage Temperature .................... G165-150C
Current(anyterminal) . .......... ... ... .... 30mA Lead T ; \dering. 10 00C
Peak Current, COM, NO, NC ead Temperature (soldering, 10s)
(pulsed at 1ms, 10% dutycycle) .. ............ 100mA Note .
ESD perMethod3015.7 . . ..o oot sppooy  DignaisonNC, NG, COM, or IN exceeding V+ or GAi 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 sectigpesaifithison is not
implied.

Electrical Specifications - Single +12V Supply
(V+=12V£10%, GND =0V, Wn = 4V, VinL = 0.8V)

Parameter Symbol Conditions Temp. (°C) | Min(D) | Typ®@ | Max(D| Units
Analog Switch
Analog Signal Range® | Vayarog Full 0 V+ \
= = 25 16 45
+= oM =
On Resistance Ron Vi =12V deow = 2mA,
VNO =10V
Full 55
V+=12V, | =2mA
On-Resistance Match A v =C(l)(I;AV 25 0.5 4 Q
Between Channels®) Ron NO
Full 6
On-Resistance R V4 =12V, Iegm = 2mA, 25 2 4
Flatness(®) FLAT(ON) Vyo = 10V, 5V, 1V
Full 6
INo(oFF = = 25 -1 1
NO or NC Off (OFF) V+ =12V, Veou = OV.
Leakage Current(®) Or Vyno = 10V
INncorr) Full -6 6
COM Off Leakage . V+ =12V, Veou = OV, 25 -1 1 nA
Cl,lrrent(6) COM(OFF) VNO — lov
Full -6 6
COM On Leakage | V+ =12V, Vo = 10V, 25 2 2
Current(®) COMON) Vyo = 10V
Full —12 12
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PS391/PS392/PS393
IB PB?ICUM Precision, Quad, SPST Analog Switches

Electrical Specifications - Single +12V Supplgcontinued)
(V+=12V£10%, GND =0V, Wyr =4V, VinL =0.8V)

Parameter Symbol Conditions Temp (°C) | Min(D | Typ@ | Max() | Units
Logic Input
Input Current with Input _ _ B
Voltage High | Iy = 5V, all others = 0.8V 0.5 | 0.005| 0.5 uA
Full
Input Current with Input _ _ B
Voltage Low Ine Iy = 0.8V, all others =5V 0.5 | 0.005| 0.5
Dynamic
25 51 130
Turn-On Time ton
Veonm = 10V, Figure 2 Full 175 .
25 17 75
Turn-OAF Time torF
Full 100
. . Signal = 0dbm
On-Channel Bandwidth BW Figure 4, 509 in and out 100 MHz
L C.=InF, Vgpy = OV, Rgpy = 0Q
(3) L > YGEN > EN 5
Charge Injection Q Figure 3 3 10 pC
Off Isolation Orr R, =50Q, C,= 5pF, f=1 MHz Figure 4 25 —58
dB
Crosstalk® XTALK R, =50Q, C,= 5pF, =1 MHz, Figure 5 -86
NO Capacitance Ciorr) f=1 MHz Figure 6 12
COM Off Capacitance Ccom(orr) f=1 MHz, Figure 6 12 pF
COM On Capacitance Ccomon f=1MHz, Figure 7 25
Positive Supply Current I+ Vi = 0V or V+, all channels on or off -1 0.001 1 HA
Full
Total Harmonic Distortion THD 0.03 %
Notes:

1. The algebraic convention, where the most negative value is a minimum and the 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=ARonmax- ARonmin

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

Leakage parameters are 100% tested at maximum rated hot temperature and guaranteed by correlation at +25°C.

Off Isolation = 20logo [ V com/ (VNo OF VNo) ], Vcom= Output, Wic/VNo=input to off switch

Between any two switches.

ONOoO A WN
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PS391/PS392/PS393
m PB?ICDM Precision, Quad, SPST Analog Switches

Electrical Specifications - Dual Supplies
(V+=+5V+£10%,GND=0V,VINH =2.4V, VINL=0.8V)

Parameter Symbol Conditions Temp®°C | Min®) Typ® | Max® | Units
Analog Switch
Analog Signal Range®) VANALOG Full V- V+ \%
. V+ =45V, V== 4.5V, 25 16 30
On-Resistance Ron ICOM = —10mA, VNO or VNC =+3.5V Full 40
_Regi 25 0.2 2
ot :
V+ =55V, V-=-55V, Full 4
Vcom = —10mA, Vno or Ve = £3.5V 25 1 4
On-Resistance Flatness®) | Rrparon
Full 6
NO or NC Off Leakage | Inorr) or 25 0.1 —0.001 0.1
Current(®) Ino(oFF) V4 = 5.5V, Vo = 5.5V, Full -2.5 25
oM = 4. =4,
COM Off Leakage . Veom = #4.5V, Vo or Ve = +4.5V 25 o1 | oo | o1 |
Current(®) comenn Full 25 25
COM On Leakage . V4 =55V, V-=-5.5V, 25 —0.2 1 0002 | 02
Current(®) COMOR T Vegm = #4.5V, Vo or Ve = 4.5V Full s 5
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PS391/PS392/PS393
IB PB?ICUM Precision, Quad, SPST Analog Switches

Electrical Specifications - Dual Suppliegcontinued)
(V+=+5V+£10%,GND=0V,VINH =2.4V, VINL.=0.8V)

Parameter Symbol Conditions Temp°C | Min® Typ® | Max® | Units
Logic Input
Input Current with I In =2.4V,
Input Voltage High INH all others = 0.8V
Full —0.5 0.005 0.5 PA
Input Current with I In = 0.8V,
Input Voltage Low INL all others = 2.4V
Dynamic
25 51 130
Turn-On-Time ton
Veom =+ 3V, Full 175
Figure 1 25 29 75 .
Turn-Off=Time torr)
Full 100
Break-Before-Make PS393 only, Ry, = 300Q,
Time Delay D C1= 35pF, Figure 2 Full 10 20
. . CL = lnF, VGEN =0V,
(3) >
Charge Injection Q Ropx = 0Q, Fieure 3 3 5 pC
. Ri=50Q, CL = 5pF,
Off Isolation O1RR f= IMHz, Figure 4 —65
dB
R =50Q, CL = 5pF, 25 N
Crosstalk XTALK f= IMHz, Figure 5 90
NC or NO Capacitance C(orp) 12
f= IMHz, Figure 6
COM Off Capacitance Ccom(OFF) 12 pF
COM On Capacitance Ccomony | f= IMHz Figure 7 25
Supply
Positive Supply Range V+, V- +3 +8 Vv
Positive Supply Current I+ V+ =355V, V—=-55V, Full
Vi =0V or V+ -1 1 PA
Negative Supply Current I- All channels on or off
Notes:

1. The algebraic convention, where the most negative value is a minimum and the 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.
Leakage parameters are 100% tested at maximum rated hot temperature and guaranteed by correlation at +25°C.
OffIsolation =20logio [ Vcom/ (Vnc or Vo) 1, Vcom = Output, Ve, Vo= input to off switch

Between any two switches.

P NN WD
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'D PHQ ICDM PS391/PS392/PS393

Precision, Quad, SPST Analog Switches

Electrical Specifications - Single £5V Supplies
(V+=+5V+£10%, V-=0V,GND=0V, Ving =2.4V, VN =0.8V)

Description Parameter Conditions Temp (°C)| Min® Typ® Max® Units
Analog Switch
Analog Switch Range®) VanaLog 0 vt v
- R 25 23 45
On-Resistance Ron V+ =45V, IL()M_ 10mA,
Vro or Ve = 3.5V Full 60
On-Resistance Match AR, V+ =5V, Icom = —1mA, 25 0.3 2 W
Between Channels® ON Vno or Ve = 3V
Full 4
On-Resistance R V+ =5V, lcom = —1mA, 25 1 4
Flatness3-3) FLAT(ON) Vo or Ve = 1V, 4V Full 6
NO or NC Off Leakage InocorF) or V+=15.5V, Vcom = 0V, 25 —0.1 0.0004 0.1
Current(®) lNC(OFF) Vno or Ve = 4.5V Full 25 25
COM Off Leakage I V+= 5.5V, Veom = 0V, 25 0.1 0.001 0.1 nA
Current(®) COMIOFF) Vno or Ve = 4.5V Fal s 25
COM On Leakage B B 25 -0.2 0.002 0.2
Current® Icomon) V+=15.5V, Vcom = 4.5V Ful s 5
Dynamic
25 63 170
Turn-On Time toN
Full 240
VN() or VNC =3V
25 34 50
Turn-Oft Time toFF »
Full 100
Break-Before-Make PS393 only, Ry, = 300Q,
Time Delay®) D Ci= 35pF Ful 10 20
. CL = 1nF, Vgex = 0V,
(3)
Charge Injection Q Rgen = OV, Figure 4 25 0 5 pC
Supply
Positive Supply Current I+ Vi =55V
Vin = 0V or V+, Full -1 1 mA
Negative Supply Current I- All channels on or off
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PS391/PS392/PS393
IB PB?ICUM Precision, Quad, SPST Analog Switches

Electrical Specifications - Single £3.3V Supplies
(V+=43V1003.6V, GND=0V,Ving=2.4V,VINnL =0.8V)

Description Parameter Conditions Temp (°C)| Min®) | Typ@® | Max(® | Units

Analog Switch

Analog Switch Range®) VANALOG Full 0 V+ \Y
= = _ 25 62 175
Channel On-Resistance Ron v+ =3V, lcom _ 10mA. Q
Vno or Vne = 1.5V Full 275
Dynamic
25 97 400
Turn-On-Time®) tON
Full 500
Vno or Vne = 1.5V
25 53 125
Turn-O ff= Time®3) t(OH") ns
Full 175
) PS393 only, R, = 300Q;
- - 3) > 5
Break-Before-Make Time Delay tp C1 = 35pF 25 20
Charge Injection®® Q CL= IR(();E}; Z%E\I/\I -0V, Full 1 5 pC
Supply
Positive Supply Current I+ V+=3.6V, Vin =0V or
. v+, Full -1 1| oA
Negative Supply Current I- All channels on or off
Notes:

1. The algebraic convention, where the most negative value is a minimum and the 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.
Leakage parameters are 100% tested at maximum rated hot temperature and guaranteed by correlation at +25°C.
OffIsolation =20logio [ Vcom/ (Vnc or Vo) 1, Vcom = Output, Ve ,VNo = input to off switch

Between any two switches.

Leakage testing at single supply is guaranteed by testing with dual supplies.

e IS e o
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m PB?ICDM PS391/PS392/PS393

Precision, Quad, SPST Analog Switches

Typical Operating Characteristics (Ta=+ 25°C, unless otherwise noted)

Ron VS. Veom & Supply Voltages Ron Vs. Veom & Supply Voltages
28 28 1
V+ = +5V
24 24 Voo
+3V ,\
4 /
20 20 > 7N
g < ud \ Ta = +85°C /
= 16 = 16 AR e FaX
z —N z
@) +5V o TN Ta = +25°C /
© 12 g /) 12 — T’/ r~
rgv) 1~ LT N\ 7. -s50c L
8 8
4 4
8 6 42 0 2 4 6 8 4 2 0 2 4
Veom(V) Veom(V)
Ron Vs. Veom (Single Supply) Ron VS. Veom and Temperature (Single Supply)
80 60 0
| V+ = +5V
_ V-=0V
V+ =3V v-oov 50
60
40
S S 4 Ta=+85°C
< 40 \ ~ 30 // N |
S Y | wew 2 — NS
20 —
WA A — 1 o=
- A= - o
| V+ = 12V 10
10 0
0 2 4 6 8 10 12 0 1 2 3 4 5
Veom(V) Veom(V)
Charge Injection vs. Analog Voltage Leakage Currentvs. \om
20 +2
@15
5 g"
810 =z
> 5 e :3) N\oi\ <
— O
o +5V Supy, \z SN\\OQ
O +W 4 UXS
1 0 \ ]
g
-5 2
-5.0 -2.5 0 2.5 5.0 -5 -2.5 0 25 5
Vcowm Voltage (V) Veom (V)
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PS391/PS392/PS393
IB PB?ICUM Precision, Quad, SPST Analog Switches

Typical Operating Characteristics (continued)

Input Switching Threshold
™ Leakage Currentvs. Temperature 5 vs. Supply Voltages
n
y
100pA yaf 4
; //
o
£ 10pA A N
3 / ¢ s’ [
© 7 / z
g 1pA L Q@ > 2 / L
S P —
@® / \© P
% 0.1pA £C 1 E=—
&
0.01pA 0
-40 0 +40 +80 +120 3 4 5 16 7 +8
Temperature (°C) V+, V- (V)
Supply Current vs. Vg Switching Times vs. Supply Voltage
10 —— 100
V+ = +5.5V
V- =-55V \
8 80 S
~ \ ton
P £60 S~
< m
< K
* 4 ’\- = 40 ™~ T
/ 5 OFF
2 , 20
0 _ N 0
-4 -2 0 2 4 6 3 #4 5 6 7 8
Vi - Logic Control Voltage (V) V+, V- (V)
Switching Times vs. Temperature Supply Currents vs. Switching Frequency
80 2:5 V+ = 45V
V-=-5V
60 2 VIN = 5Vp,p
0
w g
£ o | < ~
= 15
D40 =
£ [tore L —— ! //
s | * >~
E 20 //
) 0.5 /’
0 0
-40 0 40 80 120 1 2 3 4 5
Temperature (°C) Frequency (MHz)
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PS391/PS392/PS393

m PB?ICDM Precision, Quad, SPST Analog Switches

Test Circuits/Timing Diagrams

+12V
t, <20ns
\|/+ Logic +3V t; <20ns
Veom= +3V(for ton), COM - NO ) v Input
-3V(for toff) E or NC ouT
| R J_ CL
300Q 35pF
_||N > l Switch
Logic % = = Output
Input GND
= -4

90%

C_ INCLUDES FIXTURE AND STRAY CAPACITANCE

_ R
Vout = Veom (—")
R_+Ron

LOGIC INPUT WAVEFORMS INVERTED FOR
SWITCHES THAT HAVE OPPOSITE LOGIC

Figure 1. Switching Time

+5V
| 43V
V, Input 50%
Vo= +3V COoM = NO . Vout1 oV
_ COM i NC| o OUT3 Yy S—
Voows™ *3V o J_ R J. c Switch 90%
: LT~
NP R, =Ci» l O(tj,tpm 1) ov
o L2 L.
Logic l = = ouTL
Input GND V- = = Switch 90%
= J_ | Output3
-_— -5V (V ) ¥
R, = 300Q ouTs
oV —| th j-— —| t |-
C, = 35pF o D
C, INCLUDES FIXTURE AND STRAY CAPACITANCE
Figure 2. Break-Before-Make Interval (PS393 only)
+5V *
V+ AVour
R Vour
CEN |com 7 NOor ) v
! NC ouT
Vv, — : IN
GEN = : OFF OFF
! lCL ON
- IN al 1nF
. = ON
Logic GND V- OFF OFF
Input | IN
= = -5V
Q= (&Vyy(C)
Figure 3. Charge Injection
PS8168C 03/24/00
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(D PB?ICDM PS391/PS392/PS393

Precision, Quad, SPST Analog Switches

Test Circuits/Timing Diagrams (continued)

+5V +5V
10nF 10nF
I i
Signal = v
Signal - Generator 0dBm  ~ com1 NOL 50Q
Generator 0dBm ~ COM v+ g i 0/‘ 9 al
= - IN1 we| 2 i
] | L POy Yo QD <O
= NG 2.4V e 3 b
COM L com 3
GND V- § G_r\f V-
— RS =
R = L L
2 I A !
1 = gy 100F _L =
Figure 4. Off Isolation Figure 5. Crosstalk
+5V
10nF Y 10nF
I L
= V+ = V+
COM
S coMm Capacitance
\ Meter
- \ IN| ovor L | 5. IN| OVor
Capamtance/ . \--<F—24v f=1kHz = <2av
Meter __l_ ; NC NC
= — ! or NO or NO
f=1kHz = o o— |
GND V- GND EN
- 5y l0nF _L = -

Figure 6. Channel-Off Capacitance

Applications

As illustrated in Figure 8, PS391 can be used to insert various
capacitors (C1, C2) and set proper RC times for integration. The
resistors R1and R2 setinitial gain. TheiRsistor x C1 or C2 sets

the RC time. The reset switch discharges the hold capacitor

Figure 7. Channel-On Capacitance

through R.
R1 R2
AN
R I C2
IN ! C1
Vin 11
- 4~\ %\ 4& <+
PS391 -
o o o o
Integrate Reset C2 C1 ° VOUT
/Hold +

Figure 8. Programmable Integrator and Sample/Hold

PS8168 03/24/00
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(i) PERICOM

PS391/PS392/PS393
Precision, Quad, SPST Analog Switches

Overvoltage Protection

Ordering Information

Proper power-supply sequencing is recom_mended for all CMO$, -t Number Temperature Range Package
devices. Do not exceed the absolute maximum ratings, becaltise N .
stresses beyond the listed ratings may cause permanent dan 5&%91CPE 0°C to + 70°C 16 Ld PDIP
to the devices. Always sequence V+ on first, followed by V-, andPS391CSE 0°C to + 70°C 16 Narrow SOIC
then the logic inputs. If power-supply sequencing is not possiblgys391EpE -40°C to + 85°C 16 Ld PDIP
adq two_small signal dl_odes or two current I|m|t|n_g resistors i 5S391ESE “20°C 1o + 85°C 16 Narrow SOIC
series with the supply pins for overvoltage protection (Figure 9)-
Adding diodes reduces the analog signal range, but low switgRS391EEE -40°C to + 85°C |16 QSOP
resistance and low leakage characteristics are unaffected. PS392CPE 0°C to + 70°C 16 Ld PDIP
PS392CSE 0°C to + 70°C 16 Narrow SOIC
Positive Supply PS392EPE -40°C to + 85°C 16 Ld PDIP
% PS392ESE “40°C to + 85°C |16 Narrow SOIC
- § PS392EEE -40°C to + 85°C 16 QSOP
V4 PS393CPE 0°C to + 70°C 16 Ld PDIP
PS393CSE 0°C to + 70°C 16 Narrow SOIC
PS393EPE -40°C to + 85°C 16 Ld PDIP
PS393ESE -40°C to + 85°C 16 Narrow SOIC
NO _COOM PS393EEE -40°C to + 85°C 16 QSOP
Vg
V-

Figure 9. Overvoltage protection is accomplished using two
external blocking diodes or two current limiting resistors.

Pericom Semiconductor Corporation

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