(1) PERICOM

PS396/PS397

Features

* Low On-Resistance (100 Ohm Max.) Minimizes Distortion
and Error Voltages

* Low Glitching Reduces Step Errors and Improves
Settling Times. Charge Injection: SpC Max.

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

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

* Improved Second Sources for MAX396/MAX397

* On-Resistance Matching Between Channels: <6 Ohm

* On-Resistance Flatness: 10 Ohm (Max.)

* Low Off-Channel Leakage, INO(OFF) < 1nA @ +85°C,
Icom(ON), <2.5nA @ +85°C

* TTL/CMOS Logic Compatible (w/+5V or +5V supplies)

* Fast Switching Speed, tTrRaNs <250ns

* Break-Before-Make action eliminates momentary crosstalk

* Rail-to-Rail Analog Signal Range

* Low Power Consumption, 10pW

» Narrow SOIC and QSOP Packages Minimize Board Area

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

Precision, 16-Channel/Dual 8-Channel,
17V Analog Multiplexers

Description

The PS396/PS397 low-voltage, CMOS analog multiplexers offer low
on-resistance (100 Ohm max.), which is matched to within 6 Ohm
between switches and remains flat over the specified signal range (10
Ohmmax). They also offer low leakage over temperature (input oft-
leakage current less than 1nA at +85°C) and fast switching speeds
(transition time less than 250ns). The PS396 is a 16-channel device,
and the PS397 is a dual 8-channel device.

The PS396/PS397 are fabricated using Pericom’s 17V silicon gate
process. Design improvements yield extremely low charge injection
(5pC max) and guarantee electrostatic-discharge (ESD) protection
greaterthan2000V.

These multiplexers operate with asingle +2.7V to+16V supply or with
+2.7V to £8V dual supplies, while retaining CMOS-logic input
compatibility and fast switching. The PS396/PS397 are pin compat-
iblewith MAX306/MAX307.

Applications

+ Data Acquisition Systems

* Audio Switching and Routing
* Test Equipment

* PBX,PABX

+ Telecommunication Systems
+ Battery-Powered Systems
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Pm I C 0 M Precision, 16-Channel/Dual 8-Channel,
17V Analog Multiplexers

PS397 8-Channel Differential Multiplexer
Functional Block Diagrams and Pin Configurations

V+ V- GND
v+[1]® 28] COMA | | |
COMB. [2] 27] V- NO1A ok PS397
N.C.[2] 26] NOBA NO2A o i On
NO8B [Z] 25] NO7A NO3A O/S’:A T A2 AT AOTEN switch
NO7B [5] 22] NOBA Egg‘ﬁ J A R T~ COMA X | X | X| 0| None
NOG6B [6] 23] NO5SA NOBA yAyA — ol ol ol 1 1
NOS5B [7] 22] NO4A Eg;ﬁ_#ﬁ R S ol o 111 2
NO3B [9] 20] NO2A NO2B +——t OAM ; ST T T
NO2B [10] 19] NO1A NOSB— T
NO4B ——————of At 1 comB 1 o] o1 5
NO1B E E EN NO5B : : y‘:/y:/l . : : : | 0 | | p
' Il A H U ' '
GND [12] 17] AO mggg_ ot
N.C. [13] 16] AL N8B AL 1 1] 0|1 7
N.C. [14] 15] A2 [ I ' lCMO:S DECé)DERIS/DRIVIERS I | 1 1 1 1 8
N.C. = NO INTERNAL CONNECTION A|0 A|1 > E|N Logic "0" = VL < 0.8V,
Logic "1" = Van 2 2.4V
Pin Description
Pin
Name Function
PS396 PS397
1 1 V+ Positive Supply-Voltage Input
2,3, 13 N.C. No Internal Connection
2 COMB Analog Signal B Output* (bidirectional)
3,13, 14 N.C. No Internal Connection
4-11 NO16 NO9 Analog Signal Inputs* (bidirectional)
4-11 NO8B-NOIB Analog Signal B Inputs* (bidirectional)
12 12 GND Logic Ground
14-17 A3-A0 Logic Address Inputs
15, 16, 17 A2, Al, A0 Logic Address Inputs
18 18 EN Logic enable Input
19-26 NO1-NO8 Analog Signal Inputs* (bidirectional)
19-26 NO1A-NOSA Analog Signal A Inputs* (bidirectional)
27 27 \ Negative Supply-Voltage Input
28 COM Analog Signal Output* (bidirectional)
28 COMA Analog Signal A Output* (bidirectional)
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PS396/PS397
Precision, 16-Channel/Dual 8-Channel,
17V Analog Multiplexers

Absolute Maximum Ratings

Voltages Referenced to GND

Vo s —0.3Vto+17V
Ve s +0.3Vto—-17V
VAHIO Vo e —0.3Vto+17V
Voltage into any terminal™ ... (V==2V)to (V++2V)

........................................ or 30mA, whichever occurs first
Current into any terminal ............cocoocerenenereneneenne. +30mA
Peak current into any terminal ............ccccecevenenenenne. +50mA

Continuous power Dissipation (TA =+70°C)
Plastic DIP (derate 14.29mW/°C above +70°C) ... 1143mW
Wide SO (derate 12.50mW/°C above +70°C) ..... 1000mW

SSOP (derate 9.52mW/°C above +70°C) ................ 762mW
Operating Temperature Ranges
PS39C T . 0°Cto+70°C
PS39E T ..ot —40°Cto+85°C
Storage Temperature Range ....................... —65°Cto+150°C
Lead Temperature (soldering, 10Sec) .........ceecvreunennee. +300°C
Notel:

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 not implied.

Applications Information
Operation with Supply Voltages Other than+5V

Using supply voltages less than £5V reduces the analog signal
range. The PS396/PS397 multiplexers (muxes) operate with+3V to
+8V bipolar supplies or witha+3V to+15V single supply. Connect
V—to GND when operating with a single supply. Both devices can
also operate with unbalanced supplies, such as +10V and—5V. The
Typical Operating Characteristics graphs show typical on-resis-
tance with £3V, £5V, +3V, and +5V supplies. (Switching times
increase by a factor of two or more for operation at 5V or below.)
These muxes operate with a single supply as low as 1V, although on
resistance and switching times become extremely high. Performance
is not guaranteed below 2.7V. This is useful information only
because it assures proper switch state while power supplies ramp up
or down slowly. Overvoltage Protection Proper power-supply se-
quencing is recommended for all CMOS devices. Do not exceed the
absolute maximum ratings, because stresses beyond the listed rat
ings can cause permanent damage to the devices. Always sequence
V+ on first, then V-, followed by the logic inputs, NO, or COM. If
power-supply sequencing is not possible, add two small-signal
diodes (D1, D2) in series with supply pins for overvoltage protection
(Figure 1). Adding diodes reduces the analog-signal range to one
diode drop below V+ and one diode drop above V-, but does not
affectthe devices’ low switch resistance and low leakage character-
istics. Device operation is unchanged, and the difference between
V+ and V- should not exceed 17V. These protection diodes are not
recommended when using a single supply.

+5V

—{m

ol
T_T

COM

*

\%

Fou
+5V

*Internal Protection Diodes

Figure 1. Overvoltage Protection using Blocking Diodes
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17V Analog Multiplexers

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 Temp. |\ pin@ Typ.® | Max.® | Units
Range
Switch
Analog Signal Range Vcom, Vo | (note 3) A V+ \%
Tp = +25°C 60 100
Channel On-Resistance Ron Ino = ImA, Veom = £3.5V
Ta = TmiN to Tmax 125
On-Resistance _ _ Tp = +25°C 1.8 6
Matching Between ARoN il;f_ Sl\r/n% V_CO'\S/[V £3.5V, Ohm
Channels® IR Ta = Tvm to Tvax 8
On-Resistance ReATON Ino = ImA, Veom = £3.0V, Ta =+25°C 5 10
(5) ) = =
Flatness' V+=5V, V. 5V T = T 10 Taiax 13
NO Off-Leakage VNo = #43V, - Ta =+25°C 0.1 | 003 [ o0l
Current(©®) Inoorr) | Vcom = £4.5V, V+ =355V,
V—=-5.5V Ta = TmiNn to Tmax C,E -1.0 1.0
Ta = +25°C -0.2 0.05 0.2
Veom = #4.5V, PS396
COM Off-Leakage I Vo = £4.5V, Ta = TmiNn to Tmax C,E 25 2.5
6) COM(OFF) _
Current Vi =55V, Ta = +25°C 1.0 | 0.03 0.1
V==-55V PS397 nA
Ta = Tmin to Tvax C.E 2.5 2.5
Tpa = +25°C -0.4 0.09 0.4
PS396
COM On-Leakage [ Vcom = 4.5V, Ta = Tmiv to Tvmax C,E -5 5
©) COM(ON) _
Current VNo = 4.5V Tp = +25°C 02 | 005 | 02
PS397
Ta = TmiNn to Tmax C, E -2.5 2.5
Digital Logic Input
Logic High ‘
Input Voltage Van Vi 24
\"
Logic Low
Input Voltage Var, VN 0.8
Input Current with _ _
Input Voltage High Tare Tenn | Va = Vin =24V -0.1 0.1
A
Input Current with _ _ B
Input Voltage Low Iaw Ient | VA= Ven =08V 0.1 0.1
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Precision, 16-Channel/Dual 8-Channel,
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Electrical Characteristics— Dual Supplies (continued)
(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 II::;I: Min.® | Typ.® | Max.®) | Units
Dynamic
Ta = +25°C 95 150
Transition Time tTRANS Figure 2
Ta = Tvmm to Tmax 250
Break-Before-Make . _ o
Interval tOPEN Figure 4 Ta =+25°C 5 70
Ty = +25°C 100 150 ns
Enable Turn-On Time TON(EN) Figure 3
Ta = TmiN to Tmax 250
Tp =+25°C 55 150
Enable Turn-Off Time torreN) | Figure 3
Ta = Tmin to Tmax 200
CL = Inf
Charge Injection ®) VerIE Vo = 0V, Ta = +25°C 2 5 pC
Figure 5
. Ven = 0V, RL= 1k Ohm,
7 = o _
Off Isolation Viso £~ 100kHZ Tp = +25°C 75
dB
Crosstalk Between Vin = 2.4V, f= 100kHZ, Vno _ o .
Channels Ver | 2 vp-p, R, = 1kOhm, Figure 7 Ta=m125°C 92
Logic Input o
= =+
CapaciTance C[N f=1MHz TA 25°C 8
NO Off Capacitance CnoorFry | f=1MHz Ven = Veom = 0V Ta = +25°C 11
_ _ PS396 Ta = +25°C 80
COM Off Capacitance | Ccom(OFF) ; ! M:HS\YEN pF
coM PS397 Tp = +25°C 40
PS396 Ta = +25°C 90
COM On Capacitance | Ccomon) | =1 MHz Figure 4
PS397 Tp = +25°C 68
Supply
Power-Supply Range +3 +8 v
Positive Supply VEN = VA = 0V/V+, V+ = o
+ =+ -
Current : 5.5V, V- =-55V, Ta=+25°C 1.0 1.0
Negative Supply
_ N = = + V+ = _=_ _
Current I VEN = VA = 0V/V+, V+ =55V, V. 5.5V 1.0 1.0 A
_ _ _ Tp =+25°C -1.0 1.0
Ground Current IgnD ;/?{I/ VYA: B g) \SICI Vi
v ’ Ta = Tmin to Tmax -1.0 1.0
PS8443A 06/12/00
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Electrical Characteristics— Single +SV Supply
(V+=+5V+£10%, V-=0V,GND=0V, VA= VENH=2.4V, VAL =VENL=0.8V, TA = TMin to TMax, unless otherwise noted.)

PS396/PS397

Precision, 16-Channel/Dual 8-Channel,
17V Analog Multiplexers

Parameter Symbol Conditions Temp. |y pin @ Typ.® | Max.® | Units
Range
Switch
Analog Signal Range Veom. (note 3) V- V+ \%
Vno, Ve
_ _ Ta =+25°C 120 225
On-Resistance Ron 1\1/\137 41 ?3’ Veom = 3.5V,
- Ta = Tmin to Tmax 280
On-Resistance _ _ T = +25°C 2 10
Matching Between ARoN I\I/\If: 4] rsné, Veom =3.5V. Ohm
Channels™® : Ta = Tmin to Tmax 12
_ L Ta =+25°C 5 16
On-Resistance Flatness RrpAT ?{]/O V:S?’VVCOM 3V, 2V,
’ Ta = TmiN to Tmax 20
NO Off Leakage orops, | YN0 = 45V Veow = 0V, Ta=+25°C 0.1 ] 003 0.1
8 NO(OFF) _
Current® V+ =355V Ta = TmiN to Tmax C,E -1.0 1.0
nA
Vno = 0V, Ta =+25°C -0.2 0.05 0.2
Vceom = 4.5V, PS396
COM OﬂlLeakage . V+=5.5V Ta = Tmin to Tmax C.E -2.5 2.5
8) COM(OFF)
Current Vno = 0V, Ta = +25°C 0.2 0.02 0.2
Veom =4.5V, PS397
V+ =355V Ta = TmiN to Tmax C,E 2.5 2.5
Vno = 4.5V, Tp =+25°C -0.4 0.09 0.4
Vceom = 4.5V, PS396
COM On-Leakage . V+=35.5V Ta = Tmiv to Tmax C.E -5.0 5.0
8) COM(ON)
Curren Vno = 4.5V, Tp = +25°C -0.2 0.04 0.2
Vcom = 4.5V, PS397
V+=15.5V Ta = Tmin to Tmax C.E 2.5 2.5
Digital Logic Input
Logic High Input
Voltage Van. VENH 2.4
\'%
Logic Low Input
Voltage Var Venw 0.8
Input Current with _ _
Input Voliage High Ian, Ienn Va=Vgy =24V -0.1 0.001 0.1
Input C t with kA
nput Current w _ _ -
Tnput Voltage Low TaL, Ten Va =0V, Vgx = 0.8V 0.1 | 0.001 0.1
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P& I ‘ .UM Precision, 16-Channel/Dual 8-Channel,
17V Analog Multiplexers

Electrical Characteristics—Single +5V Supply (continued)
(V+=+45V+£10%, V-=0V,GND =0V, VA= VENH=2.4V, VAL = VENL = 0.8V, TA = TMin to TMax, unless otherwise noted.)

Parameter Symbol Conditions Temp. | /i @ Typ.® | Max.® | Units
Range
Dynamic
Ta = +25°C 105 245
Transition Time®) TRANS Vno = 3V, Figure 2
Ta = TmiN to Tmax 350
Break-Before-Make
Time Delay toPEN (note 3) Ta =+25°C 10 65 ns
Enable Turn-On- Ta=+25°C 125 200
Time® tON(EN)
Ta = TmiN to Tmax 275
Enable Turn-Off Ta =+25°C 100 125
Time®3) tOFF(EN)
Ta = TmiN to Tmax 200
. . CL = In£ VNO = OV,
3) y = 0
Charge Injection Verg Figure 5 Ta =+25°C 1.5 5 pC
Supply
Power-Supply Range V+ 2.7 15 v
Positive Supply I+ Vin = Vo = 0V V4, VH =55V, V== 0V -1.0 | 0.06 1.0
Current
Negative Supply 5 _ _ _ - _ B
Current I VEN = VA =0V ,V+ V+ =55V, V. ov 1.0 0.08 1.0 WA
o : _ Ty = +25°C ~1.0 0.08 1.0
Ground Supply Current IgND XEN: Oer OV, Vi, Va =55V,
Ta = TmiN to Tmax -1.0 1.0
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PS396/PS397
PR I C 0 M Precision, 16-Channel/Dual 8-Channel,
17V Analog Multiplexers

Electrical Characteristics—Single +3.3V Supply
(V+=3.0Vt03.6V,GND=0V, ViINg=2.4V, VINL.=0.8V, TA = TMin to TMax, unless otherwise noted.)

Parameter Symbol Conditions Min® | Typ.® | Max.® | Units
Switch
Analog Signal Range VanaLog | (note 3) V- V+ \%
_ _ Ta = +25°C 315 550
On-Resistance Ron I\]/\If: 31\I/nA’ Veom = 1.5V, Ohm
Ta = TmiN to Tmax 650
Dynamic
_ _ Ta = +25°C 230 575
Transition Time3) tTRANS VINV 2'4_V’O¥N1?.1 125\,’
Nog = UV, I'igure Ta = Tmin to Tmax 750
Enable Turn-On- Vina = 2.4V, Vi = 0V, _ o ns
Time®) foNEN) Vnoi = 1.5V, Figure 3 Ta=725C 2601500
Enable Turn-Oft- Ving = 2.4V, VinL = 0V, _ o
Time® lOFF(EN) Vxor = 1.5V, Figure 3 Ta=125°C 135 | 400
. . CL = I.OIIF, VGEN = OV,
3) — ihso
Charge Injection VerTE Ragx = 0 Ohm Figure 6 Ta =+25°C 1 5 pC
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) — RONMIN)

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., VNo =3V to 0OV and 0V to -3 V.

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

. See Figure 6. Off isolation = 20log10 Vcom/VNc or VNo, Vcom = output, VNC or No = input to off switch

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

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

~N AN
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PS396/PS397

Precision, 16-Channel/Dual 8-Channel,

17V Analog Multiplexers

Test Circuits and Timing Diagrams

+5V
] R < 20ns
A0 V+ tF < 20ns
Al NO1 }— +3Vv _ +3V 1_3
ll-OglC 50%
50Q A2 NO2-NO15 nput ; ‘
A3 ]—_ VeEN
- - - Notef——sv = Vot
VoD EN coMm Vout F90%
GND V—
35pF Switch
J__ 300Q I Output ov I
B -5V L = Vour 90%
- VNos
+5V
|
A0 V+ —> — «— TRANS
Al NO1B }— +3v
NO1A-NOSA
50Q A2 y
COMA
= = = NOBA|— _3v =
Vop EN comB Vout
GND V— 35pF
J_ 300Q I
= -5V —
Figure2. Transition Time
+5V
] tR < 20ns
VEN V+ tF < 20ns
EN NO1 }— +3v . +3V
Logic 50%
50Q A0 NO2-NO16 —_|_ Input ov ‘
Al = VEN  tonEn) —! — > —torren)
T == A2 Vour
A3 COM VouT 90%
GND V—
J_ | 35pF Switch
— 300Q Output
- -5V L = Vour 90%
- oV <~
+5V
|
VEN V+
EN NO1B |— +3v
NO1A-NO8A,
s0a NO2B-NO8B,
A0 COMA —
= = Al
A2 COMB VouT
= Lcib Vo 35pF
J_— 300Q I
= -5V —

Figure 3. Enable Switching Time
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PS396/PS397

PR I C 0 M Precision, 16-Channel/Dual 8-Channel,
17V Analog Multiplexers

Test Circuits and Timing Diagrams (continued)

oV tR < 20ns
| tp <20ns
V+ +3V
+2.4V —| EN Logic 50%
Input
AQ NO1-NO16 |— +3v P ov
AL Vour
A2 80%
A3 COoM Vout
GND V- Switch
50Q | 35pF Output
J__ 300Q oV —_ <«— tOPEN
= - -5V =
Figure 4. Break-Before-Make Interval
+5V
v +3V
+ .
Tt OFF ON OFF
FW— NO1-NO16 oV
Vg — EN
—] A0
l CoM Vout
= —L channel ] —]AL _I_ AVoyt
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
Vere=CL =AVour
Figure5S. Charge Injection (VCTE)
+5V +5V
]_ vV 10nF
in Ve T 10nF - out [3o7 Ve T
NO1 — IN —
Rg = 50Q b = R 1k0 o—{no2 =
o0—]NO16 \ Nle
— A0 COM VouTt = L AO COM
Al = AL )
A2 R, = 1k a2 R = 1k
A3 — A3 —_—
GND EN V— - EN -
] GND V—
- —
= = L v
= = = -5V
Off-isolation = 20log Nour Crosstalk = 20log Your
VIN VIN
Note: Similar Connection Applies for PS397 Note: Similar Connection Applies for PS397
Figure 6. Off-Isolation (Viso) Figure 7. Cross Talk (Vcr)
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(D P& I ‘ .UM Precision, 16-Channel/Dual 8-Channel,
17V Analog Multiplexers

+5V
t
V+
—|A3 NO1 [—0

Channel J |42 NO16 Lo« METER

Select ¥ a1 . IMPEDANCE
com =0 ANALYZER
—”° J_j f= 1MHz
GND EN V— =
.
= -5V
Note: Similar Connection Applies for PS397
Figure 8. NO/COM Capacitance
Ordering Information

Part Number Temperature Range Pin - Package
PS396CPI 0°C to +70°C 28-pin Plastic DIP
PS396CWI 0°C to +70°C 28-pin Wide SO
PS396CAI 0°C to +70°C 28-pin SSOP
PS396EPI —40°C to +85°C 28-pin Plastic DIP
PS396EWI —40°C to +85°C 28-pin Wide SO
PS397CPI 0°C to +70°C 28-pin Plastic DIP
PS397CWI 0°C to +70°C 28-pin Wide SO
PS397CAI 0°C to +70°C 28-pin SSOP
PS397EPI —40°C to +85°C 28-pin Plastic DIP
PS397EWI —40°C to +85°C 28-pin Wide SO

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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