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PS396

Features

Low ON-Resistance (100 OhmsMax.) MinimizesDistortion
and Error Voltages

Low Glitching Reduces Step Errorsand Improves

Settling Times. Charge I njection: 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 Flathess: 10 Ohms(Max.)

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

L ow Power Consumption, 10pW

Pin Compatiblewith MAX396

SOIC and SSOP Packages Minimize Board Area

— Availablein Pb-free and Green SSOP

PS396 16-Channel Single-Ended M ultiplexer

Functional Block Diagramsand Pin Configurations

Precision, 16-Channel
17V Analog Multiplexer

Description

ThePS396|ow-voltage, CM OSanal og multiplexer offerslow ON-
resistance (100 ohms max.), which is matched to within 6 ohms
between switches and remainsflat over the specified signal range
(10ohmsmax). ThePS396isal16-channel device.

ThePS396 arefabricated using Pericom’ s17V silicongate process.
Design improvementsyield extremely low charge injection (5pC
max).

This multiplexer operateswithasingle+2.7V to+16V supply orwith
+2.7V to +8V dual supplies, while retaining CMOS-logic input
compatibility andfast switching. ThePS396ispin compatiblewith
theMAX396.

Applications

» Data Acquisition Systems

» Audio Switching and Routing
 Test Equipment

» PBX,PABX

» Telecommunication Systems
* Battery-Powered Systems

PS396
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“1" = VaH = 24V

06-0258

PS8443F 08/28/06



(1) PERICOM'

PS396
Precision, 16-Channel, 17V Analog M ultiplexer

PinDescription

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)
NO8B-NO1B Analog Signal B Inputs* (bidirectional)
12 GND Logic Ground
14-17 A3-A0 Logic Address Inputs
A2, A1, AO Logic Address Inputs
18 EN Logic enable Input
19-26 NO1-NO8 Analog Signal Inputs* (bidirectional)
NO1A-NOS8A Andlog Signal A Inputs* (bidirectional)
27 V- Negative Supply-Voltage Input
28 COM Analog Signal Output* (bidirectional)
COMA Analog Signal A Output* (bidirectional)
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AbsoluteM aximum Ratings

VoltagesReferencedto GND
WV bbbt -0.3Vto+17V
Vet b et be et re e +0.3Vto-17V
VA0V — s -0.3Vto+17V
Voltageinto any terminal® ... (V=—=2V)to(V++2V)
or 30mA, whichever occursfirst
Currentintoany terminal ........c.ccocvveevevererereeresesese e +30mA
Peak current intoany terminal ..........ccocooeveieiencinieeee +50mA
Notel:

Continuous power Dissipation (Ta =+70°C)

WideSO (derate 12.50mW/°Cabove+70°C) .............. 1000mw

SSOP (derate9.52mW/°Cabove+70°C) ......cccevvrveeennne. 762mw
Operating Temperature Ranges

PS39 C 1 o 0°Cto+70°C

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

Signalson any terminal exceeding V+ or V—are clamped by internal diodes. Limit forward current to maximum current rating.
CAUTION

Stressesbeyond thoselisted under “ Absolute Maximum Ratings’ may cause permanent damagetothedevice. Thisisastress 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 = Tminto Tmax, unlessotherwisenoted.)

Parameter Symbol Conditions Teanp;rga;ure Min@ | Typ.@ | Max. | Units
Switch
Analog Signal Range Vcowm, Vno | (note 3) V- V+ \Y
Charnel Ino = 1mA Ta =425°C 60 100
- Ron o
ON-Resistance Vcom = 3.5V Ta = Tvin 10 Tmax 125
ON-Resistance Matching Ino = ];mA, Ta = +25°C 1.8 6
Between Chamnels®) ARon | Vcom =+35V, Ohm
V+ =5V, V—=-5V Ta = Tmin 10 Tmax 8
Ino = 1ImA, Ta = +25°C 5 10
On-Resistance Flatness®) RFLAT(ON) Vcom = £3.0V,
V+ =5V, V-= -5V Ta = Tmin t0 Tmax 13
Vo =245V, Ta = +25°C 80 | -003 | 80
NO Off-Leakage | Vcom = +4.5V,
Current(® NO(OFF) v+ =55V,
V— = 55V Ta = Tmin 10 Tmax -100 100
Vcowm = 4.5V, Ta = +25°C -80 0.05 80
COM Off-Leskage | Vo = 4.5V, A ' nA
Current(®) COM(OFR) | v+ =55y,
V— = 55V Ta = Tmin 10 TmaXx -100 100
COM On-Leakage lcomon) Vcom = 4.5V, Ta = +25°C -80 0.09 0.4
6 _
Current(® VNo = 4.5V Ta = Tmin t0 Twax | —100 5

Table conitinued over..
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Electrical Characteristics— Dual Supplies(continued..)
(V+=+45V £10%, V—=-5V +10%, GND =0V, VAH=VENH =24V, VAL =VENL =0.8V, Ta = TMin to Tmax, unlessotherwisenoted.)

Digital Logic I nput

Logic High Input Voltage VAH, VENH 24

\Y,
Logic Low Input Voltage VaL, VENL 0.8
Input Current with [nput _ _
Voltage High LAt TENH Va =VeN = 24V -0.1 01

PA
Input Current with Input _ _
Voltage Low AL, IENL Va =Ven = 0.8V -0.1 0.1

Electrical Characteristics—Dual Supplies(continued)
(V+=+5V £10%, V—=-5V £10%, GND =0V,VAH=VENH=2.4V, VAL =VENL =0.8V, Ta = TMmint0 Tmax, unlessotherwise noted.)

(- (-
Parameter Symbol Conditions Min.() Ty2|t)). M 3;( Units
Dynamic
Ta = +25°C 95 150
Transition Time tTRANS Figure 2 ns
Ta = Tmin 10 Tmax 250
Break-Before-Make i o
Interval toPEN Figure 4 Ta = +25°C 5 70 ns
] Ta = +25°C 100 150
Enable Turn-On Time ton(EN) Figure 3 ns
Ta = Tmin 10 Tmax 250
] Ta = +25°C 225
Enable Turn-Off Time torren) | Figure 3 ns
Ta = Tmin 10 Tmax 260
Charge Injection (3 VeTe C. = 100pF, Vno = 0V, Figure 5 Ta = +25°C 2 5 pC
Off Isolation (V) Viso Ven = 0V, R = 1kohm, f = 100kHz Ta = +25°C —75
Crosstalk Between Ven = 2.4V, f = 100kHz, - dB
Channels Ve |vno= 1Vp-p, R = 1kohm, Figure 7 Ta =+25°C —92
Logic Input Capacitance Cin f=1MHz Ta = +25°C 8 pF
NO Off Capacitance CNO(OFF) f=1MHz Ven = Veowm = 0V Ta = +25°C 1 pF
COM Off Capacitance CCOM(OFF) f=1MHz VEN = VCOM =0V Ta = +25°C 80 pF
COM On Capacitance Ccomon) | f=1MHz Figure 4 Ta = +25°C 20 pF
Supply
Power-Supply Range +3 +8 \%
Positive Supply Current I+ xEN::—;/gV: OVIV+, V+ =55V, Ta = +25°C -1.0 1.0 PA
Negative Supply Current I- Ven = Va = OVV+, V+ = 55V, V— = -55V -1.0 1.0 A
Ta = +25°C -1.0 1.0
Ground Current IGND Ven = Va = OVV+, V+ =55V, V—=-55V A
Ta = Tmin t0 Tmax -1.0 1.0
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Electrical Characteristics—Single+5V Supply
(V+=+5V £10%, V—=0V,GND =0V, VaH=VENH=2.4V, VAL =VENL =0.8V, Ta = TMmint0o Tmax, unless otherwise noted.)

Parameter Symbol Conditions | Min.( | Typ.® | Max. | Units
Switch
Analog Signal Range Vcowm, Vno, Ve | (Note 3) V- V+ \
On-Resistance Ron Ino = 1mMA, Veowm = 35V, Ta=+25°C 120 | 25 | @
V+ =45V Ta = Tmin 10 Tyax 280 Q
On-Resistance Matching ARoN Ino = 1mA, Vcowm = 3.5, Ta=+425°C 2 10 o
Between Channels® V+ =45V Ta = Tmin 10 Tmax 12
On-Resistance Flatness Re Ino = ImA, Vcom = 3V, 2V, Ta = +25°C 5 16 0
HAT 1V, V+ =5V Ta = Tmin 10 Tmax 20
Vo =45V, Vcom = OV, Ta = +25°C -80 80
NO Off Leakage Current(® INO(OFF) v:\I.O: 55V coM A = Tum © Tume | <100 100 nA
COM Off-Leakage | Vo = 0V, Vcom = 4.5V, Ta =+25°C —80 80 "
COM(OFF _
Current® (OFF) V+ =55V Ta = Tmin 10 Tmax -100 100
COM On-Leakage lcomoN Vo = 4.5V, Veom = 4.5V, Ta = +25°C -80 80 A
Current(®) ©ON) |v+=55v Ta = Ty ©0 Tuax | —100 100
Digital Logic Input
Logic High Input Voltage VaH, VENH 2.4 \Y;
Logic Low Input Voltage VaL, VENL 0.8 \Y
Input Current with [nput _ _
Voltage High IAH, TENH Va = Ven =24V -0.1 | 0.001 01 A
Input Current with Input
Vrgtage Low v laL, lent Va =0V, Ven = 0.8V 01 | 0001 | 01 pA
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Electrical Characteristics— Single+5V Supply (continued)
(V+=+5V £10%, V—=0V,GND =0V,VaH=VENH=2.4V, VAL =VENL =0.8V, Ta = TMmint0 Tmax, unless otherwise noted.)

Parameter ‘ Symbol ‘ Conditions ‘ Min.® ‘ Typ.® ‘ M ax.(?) ‘ Units
Dynamic
T = +25°C 105 245
Transition Time® trrans | Vno = 3V, Figure 2 Ta = Tmin tO ns
350
Tmax
Tire Doty toren | (Note 3) Ta = +25°C 0] % "
Ta = +25°C 125 200
Enable Turn-On-Time®) ton(EN) Ta = Tmin tO ns
275
TMAX
Ta = +25°C 100 125
Enable Turn-Off- Time(® torFFEN) Ta = Tmin tO ns
200
TmAX
Charge Injection (3 Vere | CL = 100pF, Vo = OV, Figure 5 Ta = +25°C 15 5 pC
Supply
Power-Supply Range V+ 2.7 15 \Y
Positive Supply Currert I+ Ven = Va = OV V+, V+ = 55V, V— = OV -1.0 | 0.06 1.0 PA
Negative Supply Current 1— Ven = Va =0V V+, V+ =55V, V—-=0V -1.0 0.08 1.0 LA
Ta = +25°C —-1.0 0.08 1.0
Ground Supply Current leND Ven = V+, OV; V+, Va = 5.5V, V— =0V Ta = Tmin tO 10 10 YA
Tmax i )
Electrical Characteristics— Single+3.3V Supply
(V+=3.0V1t03.6V,GND =0V, V|NH=2.4V, V|NL =0.8V, TA = TMinto Tmax, unlessotherwise noted.)
Parameter Symbol Conditions Min@ | Typ.@ | Max.@ | Units
Switch
Analog Signal Range VanaLoc | (Note 3) V— V+ \%
= = Ta = +25°C 315 550
On-Resistance RoN lNO_ 1mA, Veom = 1.5V, Q
V+ =3V Ta = Tmin to Tmax 650
Dynamic
= = Ta = +25°C 230 575
Transition Time®® HTRANS Vin _2'4\/’ Vnot = 1.5V, ns
VNos = 0V, Figure 2 Ta = Tvin 10 Tmax 750
ViNH = 2.4V, Vi = 0V,
3) INH » VINL ; - o
Enable Turn-On-Timet ton(EN) Vios = 15V, Figre 3 Ta = +25°C 260 500 ns
ViNH = 2.4V, Vi = 0V,
3 3) INH » VINL ; - o
Enable Turn-Off- Timel torr(EN) Vios = 15V, Figure 3 Ta = +25°C 135 400 ns
. C.= 100p|:, VGEN =0v,
®3) - o
Charge Injection VeTe Regn = 0 ohm Figure 6 Ta = +25°C 1 5 pC

Notes:

2. The algebraic covention, where most negative value is aminimum and most positive value amaximum, isused in this data sheet.

3. Guaranteed by design

4. ARoN = ARoN(MAX) — RoN(MIN)

5. Flatnessis defined as the difference between the maximum and minimum value of on-resistance as measured over the specified
analog signal ranges.i.e., VNo =3V to0V and 0V to-3V.

6. Leakage parameters are guaranteed by desgin.

7. Worst-caseisolation ison channel 4 because of its proximity to the COM pin. Off-isolation - 20log V com/VNo,
V com = output, VNo = input to of f switch.

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

+5V
] tR < 20ns
tg < 20ns
I A0 V+ F
ogic 50%
500 A2 NO2-NO15 —_|_ Input ov 7 s
A3 L VEN
= = NO16 |—-3v — Vaor
NO
Vop EN CcoM Vourt “90%
GND V-
35pF Switch
J__ 300Q I Output oV .
- -5V L = Vour 90%
- VNo16
+5V
|
t
) A0 V+ — — «— tTRANS
i: AL NO1B |— +3v
NO1A-NOS8A,
500 A2 COMA
= = NOBA|—-3v —
Voo EN ComMB Vout
G Vo 35pF
1 300Q I
= -5V —
Figure2. Transition Time
+5V
] tR < 20ns
VEN V+ tF < 20ns
EN NO1 }— +3v . +3V
Logic 50%
50Q A0 NO2-NO16 —_|_ Ir:/put ov s
1 Al — EN  toN(EN) —> — > —torren)
A3 CcoMm Vout Vout T 90%
GND V—
J_ | 35pF Switch
— 300Q Output
- -5V L = Vout 90%
ov N—
+5V
|
VEN V+
EN NO1B |— +3v
NO1A-NOS8A,
s00 NO2B-NO8B,
A0 COMA —
= = Al
A2 COMB VouT
= LGMD V- 35pF
J_— 300Q I
= -5V —

Figure3.EnableSwitchingTime

06-0258 7 PS8443F 08/28/06



PERICOM e
Precision, 16-Channel, 17V Analog M ultiplexer

Test Circuitsand TimingDiagrams(continued)

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
500 35pF Output
J_— ! 3000 o — [«<— topEN
= - -5V =
Figure4.Break-Before-Makelnterval
+5V
v +3V
+ )
(o on [ o
rWV‘— NO1-NO16 ov
Vg — EN
—{ A0
l CoM Vout
= —L channel] —]AL _I_ AVout
Select )| — A2 C, = 100pF Vour e
e 1
GND V— =
J_ | AV is the measured Voltage due to charge transfer
— error Q when the channel turns off.
= -5V
Vcere=CL =AVour
Figureb.Chargelnjection (VcTE)
45V +5V
VouTt 10nF
10nF NO1 V+
YN, o ot v L ViN NO2 ;
Rs =500 ! ! = R =1kQ 1™
o—{NO16 o—NO16
== A0 COM Vour - L A0 COM
AL Al R = 1k
A2 R, = 1k A2 L
A3 | A3 =
GND EN — - GND EN \V—
— B
= = L s = = 1L v
—soloq VoUT
Off-isolation = 20log NMout Crosstalk = 20log VIN
ViN
Figure6. Off-Isolation (V|so) Figure7.CrossTalk (VcT)
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+5V
t
V+
M NO1 |—o°
channel ] —1A2 NOL6 _¢"<_c METER
Select —{n Y IMPEDANCE
com o IANALYZER
—° f= 1IMHz
GND EN v =
J
= -5V
Figure8.NO/COM Capacitance
28-Pin SSOP (H) PackageDrawing
28
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220 |5.60
o)
IR R
e [ 004 10.09
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SEATING .322
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.0256 .0098 .002 Min
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XXX| DENOTES DIMENSIONS
XXX] IN MILLIMETERS
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28-Pin SOI C (S) PackageDrawing

28
Q0000000000001
) 2914 | 7.40
2992 | 7.60
o '
gooouuiuooaoo
1 —| «M 0@ X 45°
) 6969 [17.70 029 [0.787
7125 |18.10 —
-8° 0001 | 0.23
08J/ k f.0125 0.32
—>»| |- :02110.533 REF .0926 | 2.35 % 0.41 Y
‘ 031 |0.787 o4 | 268 157|218 > j
A
\ SEATING <~ %4’
i [PLANE 10.00
— Yy 10.65
050 013 0118 | 0.30
BSC 020
0.33
0.51
X.XX| DENOTES DIMENSIONS
X.XX| IN MILLIMETERS
Orderinglnformation
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)
PS396CAIE 0°C to +70°C Pb-free and Green 28-pin SSOP (H)
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