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PS396

Features

Low ON-Resistance (100 Ohms Max.) Minimizes Distortion
and Error Voltages

Low Glitching Reduces Step Errors and Improves

Settling Times. Charge Injection: 5pC Max.

Dual-Supply Operation (£2.7V to £8V)

Single-Supply Operation (+2.7V to +16V)

ON-Resistance Matching Between Channels: <6 Ohms
ON-Resistance Flatness: 10 Ohms (Max.)

TTL/CMOS Logic Compatible (with +5V or 5V supplies)
Fast Switching Speed, tTRaANS <250ns
Break-Before-Make action eliminates momentary crosstalk
Rail-to-Rail Analog Signal Range

Low Power Consumption, 10pW

Pin Compatible with MAX396

SOIC and SSOP Packages Minimize Board Area

PS396 16-Channel Single-Ended Multiplexer
Functional Block Diagrams and Pin Configurations

Precision, 16-Channel
17V Analog Multiplexer

Description

The PS396 low-voltage, CMOS analog multiplexer offers low ON-
resistance (100 ohms max.), which is matched to within 6 ohms
between switches and remains flat over the specified signal range
(10 ohms max). The PS396is a 16-channel device.

The PS396 are fabricated using Pericom’s 17V silicon gate process.
Design improvements yield extremely low charge injection (5pC
max).

This multiplexer operates withasingle +2.7V to+16V supply or with
+2.7V to +8V dual supplies, while retaining CMOS-logic input

compatibility and fast switching. The PS396 is pin compatible with
the MAX396.

Applications

e Data Acquisition Systems

* Audio Switching and Routing
 Test Equipment

* PBX,PABX

* Telecommunication Systems
» Battery-Powered Systems
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PS396
Precision, 16-Channel, 17V Analog Multiplexer

Pin Description
Pin Name Function
1 V+ Positive Supply- Voltage Input
2,3,13 N.C. No Internal Connection
COMB Analog Signal B Output* (bidirectional)
N.C. No Internal Connection
4-11 NO16 NO9 Analog Signal Inputs* (bidirectional)
NOSB-NO1B Analog Signal B Inputs* (bidirectional)
12 GND Logic Ground
14-17 A3-A0 Logic Address Inputs
A2, Al, AO Logic Address Inputs
18 EN Logic enable Input
19-26 NO1-NO8 Analog Signal Inputs* (bidirectional)
NO1A-NOSA Analog Signal A Inputs* (bidirectional)
27 \ Negative Supply- Voltage Input
28 COM Analog Signal Output* (bidirectional)
COMA Analog Signal A Output® (bidirectional)
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PS396
Precision, 16-Channel, 17V Analog Multiplexer

Absolute Maximum Ratings
Voltages Referenced to GND

Vo e —0.3Vto+17V
Vet e +0.3Vto—-17V
VA0 Ve —0.3Vto+17V
Voltage into any terminal D ..o (V==2V)to (V++2V)

or 30mA, whichever occurs first
Current into any terminal ...........cocceveririenieiinieenieee +30mA
Peak current into any terminal .............cccoeveeienieniiiieienen. +50mA
Note1:

Continuous power Dissipation (TA =+70°C)

Wide SO (derate 12.50mW/°C above +70°C) .............. 1000mW

SSOP (derate 9.52mW/°Cabove+70°C) .....cccevuvreennnne 762mW
Operating Temperature Ranges

PS39 C T 0°Cto+70°C

PS39 E T oo —40°Cto+85°C
Storage Temperature Range ..........cccceveveeveennen. —65°Cto+150°C
Lead Temperature (soldering, 10S) .......cccccevveverrienennennnns +300°C

Signals on any terminal exceeding V+ or V—are clamped by internal diodes. Limit forward 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

notimplied.

Electrical Characteristics— Dual Supplies

(V+=+5V=£10%, V—=-5V +£10%, GND =0V, VAH=VENH = 2.4V, VAL=VENL =0.8V, TA = TMin to TMax, unless otherwise noted.)

Parameter Symbol Conditions TeE[:I:l;aeture Min® | Typ.® | Max.® | Units
Switch
Analog Signal Range Vcowm, Vno | (note 3) V- V+ A%
Channel Ro Ivo = 1mA, Ta =+25°C 60 100
. N _
ON-Resistance Vcom = £3.5V Ta = TN 10 TMAX 125
ON-Resistance Matching Ivo = l_mA, Ta =+25°C 18 6
Between Channels®) ARoN Veom =£3.5V, Ohm
V+ =5V, V- =-5V Ta = Tmin to Tmax 8
Ino = 1mA, Ty = +25°C 5 10
On-Resistance Flatness() RFLAT(ON) Vcowm = £3.0V,
V+ =5V, V- = -5V Ta = Tmin to Tmax 13
Vo = +4.5V, Ta = +25°C 80 | —0.03 | 80
NO Off-Leakage I Veowum = 4.5V,
Current(®) NOOFF) 1yi =55y,
Vo =_55V Ta = Tmin to Tmax -100 100
Vecom = 4.5V, Ta = +25°C -80 0.05 80
COM OfF-Leakage | VNo = 4.5V, nA
Current(®) COMOFF) | vy =55V,
Vo =_55V Ta = Tmin to Tmax -100 100
COM On-Leakage I Veom = £4.5V, Ta =+25°C —80 0.09 0.4
6 COM(ON) _
Current( ) VNO =45V TA — TMIN to TMAX ~100 5

Table conitinued over..
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Precision, 16-Channel, 17V Analog Multiplexer

Electrical Characteristics— Dual Supplies (continued..)
(V+=+5V£10%, V—=-5V£10%, GND =0V, VAH= VENH=2.4V, VAL = VENL =0.8V, TA = TMin to TMmax, unless otherwise noted.)

Digital Logic Input

Logic High Input Voltage VaAH, VENH 2.4

\%
Logic Low Input Voltage VAL, VENL 0.8
Input Current with Input _ _
Voltage High Tar, TENH VA =VEN =24V -0.1 0.1

PA
Input Current with Input -~ _ B
Voltage Low IaL, TENL VA = VEN = 0.8V 0.1 0.1

Electrical Characteristics— Dual Supplies (continued)
(V+=+5V+10%, V—=-5V +£10%, GND =0V, Vag=VENH=2.4V, VAL=VENL =0.8V, TA = TMin to TMax, unless otherwise noted.)

(- (-
Parameter Symbol Conditions Min.® Tyz[; Mgi" Units
Dynamic
Ty =+25°C 95 150
Transition Time tTRANS Figure 2 ns
Ta = TmiN to Tvax 250
Break-Before-Make . _ hco
Interval toPEN Figure 4 Ta = +25°C 5 70 ns
] ) Ty =+25°C 100 150
Enable Turn-On Time fON(EN) Figure 3 ns
Ta = Tmin to Tmax 250
) Ty =+25°C 225
Enable Turn-Off Time torreN) | Figure 3 ns
Ta = TmiN to Tmax 260
Charge Injection ) Vet Cr = 100pF, Vxo = 0V, Figure 5 Tp = +25°C 2 5 pC
Off Isolation (7) Viso Ven = 0V, Ry = 1kohm, = 100kHz Ta = +25°C 75
Crosstalk Between VN = 2.4V, £= 100kHz, . dB
=4 —
Channels Ver Vno = 1Vp-p, Ry = 1kohm, Figure 7 Ta=125°C %2
Logic Input Capacitance CiNn f=1MHz Ta =+25°C 8 pF
NO OffCapacitance CNO(OFF) f=1 MHz Vgn = Vcom = 0V Tp = +25°C 11 pF
COM Off Capacitance Ccomorr) | f=1 MHz Vgy = Veom = 0V T = +25°C 80 pF
COM On Capacitance Ccomoon) | f=1 MHz, Figure 4 Ta = +25°C 90 pF
Supply
Power-Supply Range +3 +8 v
Positive Supply Current I+ VN = Va OVIVE, V=35V, Ta = +25°C -1.0 1.0 A
V- =-5.5Y,
Negative Supply Current I- ViEN = VA = OV/V+, V+ =55V, V- =-55V -1.0 1.0 PA
Ty =+25°C -1.0 1.0
Ground Current IgnD VEN = VA = 0V/V+, V+ =55V, V- =-55V A
Ta = Tmin to Tmax -1.0 1.0
4 PSB8443E 12/18/02
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Electrical Characteristics—Single +5V Supply
(V+=4+5V=£10%, V—==0V,GND =0V, VAu=VENH=2.4V, VAL=VENL= 0.8V, TA = TMin to TMax, unless otherwise noted.)

Parameter Symbol Conditions Min. | Typ.® | Max.( | Units
Switch
Analog Signal Range Vcowm, Vo, Ve | (Note 3) V- V+ \%
_ _ Tp = +25°C 120 225 Q
On-Resistance Ron INE_ 41 mA, Vcom = 3.5V,
V=45V Ta = Tmin to Tmax 280 Q
On-Resistance Matching ARo Ino = ImA, Vcowm = 3.5V, Ta = +25°C 2 10 o
Between Channels) N V+ =45V Ta = Tvix t0 TwmAx 12
= = Ta = +25°C 5 16
On-Resistance Flatness RppaT {N(.) _:inA’ Veom =3V, 2V, Q
V; Vi =5V Ta = Tmin to Tmax 20
= — Ta = +25°C -80 80
NO Off Leakage Current(® INO(OFF) VN(Z 4.5V, Veom = 0V, nA
V+ =55V Ta = Tmin to Tmax —100 100
COM Off-Leakage oMo Vrno =0V, Vcom = 4.5V, Ta =+25°C -80 80 oA
M(OFF _
Current(®) ( ) V+ =55V Ta = Tmin to Tmax -100 100
COM On-Leakage Vno = 4.5V, Veoum = 4.5V, Ta =+25°C —80 80
Current® lcomon) |y = 55y nA
urrent . Ta = Tmin to Tmax -100 100
Digital Logic Input
Logic High Input Voltage Vau, VENH 2.4 \%
Logic Low Input Voltage VarL, VENL 0.8 \%
Input Current with Input _ B
Voltage High IAH, N Va = Vgn =24V -0.1 0.001 0.1 PA
Input Current with Input
V(l)oltage Low b Iar, Ienp Va =0V, Vpn = 0.8V -0.1 0.001 0.1 HA
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Electrical Characteristics—Single +5V Supply (continued)
(V+=4+5V=£10%, V—==0V,GND =0V, VAu=VENH=2.4V, VAL=VENL= 0.8V, TA = TMin to TMax, unless otherwise noted.)

Parameter ‘ Symbol ‘ Conditions ‘ Min.® ‘ Typ.® ‘ Max.®® ‘ Units
Dynamic
Ta = +25°C 105 245
Transition Time®) tTRANS Vno = 3V, Figure 2 Ta = TmIN tO 350 ns
Tvax
?;fzkgzgf;re'Make topen | (Note 3) Tp = +25°C 10 65 ns
Ta = +25°C 125 200
Enable Turn-On-Time®) tON(EN) Ta = TmN to ns
Tatax 275
Ta = +25°C 100 125
Enable Turn-O ff: Time®) tOFF(EN) Ta = TmiN tO ns
Taiax 200
Charge Injection 3 Vere | CL = 100pF, Vno = OV, Figure 5 Ta = +25°C 1.5 5 pC
Supply
Power-Supply Range V+ 2.7 15 \4
Positive Supply Current I+ ViEN = VA =0V ,V+, V+ =55V, V- =0V -1.0 0.06 1.0 HA
Negative Supply Current - VEN = VA =0V ,V+, V+ =55V, V- =0V -1.0 0.08 1.0 HA
Ta = +25°C -1.0 0.08 1.0
Ground Supply Current IgND VEN = V+, OV; V+, VA = 5.5V, V- =0V Ta :TTMIN to 1o 10 HA
MAX

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.)

Parameter Symbol Conditions Min.® | Typ.® | Max.@ | Units
Switch
Analog Signal Range VanarLog | (Note 3) V- V+ A%
) Ino = 1mA, Veom = 1.5V, Ta = +25°C 315 550
On-Resistance Ron Vi =3V Th = Tum © To 650 Q
Dynamic
. ] Vin = 2.4V, Vnoi = 1.5V, Tp = +25°C 230 575
(3)
Transition Time fTRANS Vog = OV, Figure 2 Th = Tam © Tapa 750 ns
Enable Turn-On-Time® | tonen) Xﬁj; ::2145\\7, \1?121;: 30 v Tp = +25°C 260 | 500 | ns
Enable Turn-OfETime® | toprn) Xﬁj; ::2145\\7, \1?121;: 30 v Tp = +25°C 135 | 400 ns
Charge Injection @) Vet g;: 1—0(())p§};n\]/ (l;];:gur:e 2\/’ Tp = +25°C 1 5 pC
EN =
Notes:

2. The algebraic covention, where most negative value is a minimum and most positive value a maximum, is used in this data sheet.

3. Guaranteed by design

4. ARoN = ARONMAX) — RoN(MIN)

5. Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the specified
analog signal ranges. i.e., VN0=3Vto 0V and 0V to-3V.

6. Leakage parameters are guaranteed by desgin.

7. Worst-case isolation is on channel 4 because of its proximity to the COM pin. Oft-isolation - 20log Vcom/VNo,
Vcowm = output, VNoO = input to off switch.

8. Leakage testing at single supply is guaranteed by correlation testing with dual supplies.
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Test Circuits and Timing Diagrams

PS396

Precision, 16-Channel, 17V Analog Multiplexer

+5V
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Figure 3. Enable Switching Time
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Test Circuits and Timing Diagrams (continued)

PS396

Precision, 16-Channel, 17V Analog Multiplexer

oV tR < 20ns
| tp <20ns
V+ +3V
+2.4V —| EN Logic 50%
Input
A0 NO1-NO16 |— +3v P ov
AL Vour
A2 80%
A3 CoM Vout
GND V— Switch
50Q | 35pF Output
J__ 300Q oV —_ <— topPEN
— - -5V —
Figure4. Break-Before-Make Interval
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n .
ot OFF ON OFF
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= —L channel )] —]AL _I_ AVoyt
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| 1
GND V— =
J_ | AV is the measured Voltage due to charge transfer
— error Q when the channel turns off.
- -5V
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Figure5S. Charge Injection (VcTE)
ey +5V
VouT 10nF
10nF NO1 V+
VIN o—no1 v L ViN NO2 ;
Rg = 50Q . ! = R = 1kQ ™
o—INO16 o—NO16
= A0 com Vout - L A0 com
AL Al R = 1k
A2 R, = 1k A2 L
A3 1 A3 ==
GND EN — - GND EN \V—
— B
= = ; -5V = = L -sv
V Crosstalk = 20log M
Off-isolation = 20log ~OUT VIN
ViN
Figure 6. Off-Isolation (Viso) Figure 7. Cross Talk (Vcr)
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+5V
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GND EN V— -
J
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Figure8.NO/COM Capacitance

28-Pin SSOP (H) Package Drawing
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28-Pin SOIC (S) Package Drawing
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Ordering Information
Part Number Temperature Range Pin - Package
PS396CWI 0°C to +70°C 28-pin Wide SOIC (S)
PS396CAI 0°C to +70°C 28-pin SSOP (H)
PS396EWI —40°C to +85°C 28-pin Wide SOIC (S)

Pericom Semiconductor Corporation
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