MAX308/MAX309

Precision, 8-Channel/Dual 4-Channel,
High-Performance, CMOS Analog Multiplexers

ABSOLUTE MAXIMUM RATINGS

Voltage Referenced to V-

Digital Inputs, NO, COM (Note 1)..........
30mA, (whichever occurs first)

Continuous Current (any terminal) .........ccccooeevviiiiiiiinn. 30mA
Peak Current, NO or COM

(pulsed at 1ms, 10% duty cycle max) ......c..ccceeevreeennn. 100mA
Note 1:

maximum current ratings.

Continuous Power Dissipation (Ta = +70°C)
Plastic DIP (derate 10.53mW/°C above +70°C) .......... 842mW
Narrow SO (derate 8.70mW/°C above +70°C) ............ 696mW
CERDIP (derate 10.00mW/°C above +70°C)
TSSOP (derate 6.7mW/°C above +70°C) ..........ccco.....
Operating Temperature Ranges

MAXBO_C_ it 0°C to +70°C
MAX30_E o -40°C to +85°C
MAXBO_MUE ..o, -55°C to +125°C
Storage Temperature Range .................. ....-65°C to +150°C
Lead Temperature (soldering, 10S€C) .......cccvvvveevreienne. +300°C

Signals on NO, COM, EN, A0, A1, or A2 exceeding V+ or V- are clamped by internal diodes. Limit forward current to

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS—Dual Supplies
(V+ = +15V, V- = -15V, GND = QV, VaH = +2.4V, VaL = +0.8V, Ta = TMIN to TimaX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN (NILPZ) MAX | uniTs
SWITCH
- VNO,
Analog S IR Note 3 -15 15 Vv
nalog Signal Range Veom (Note 3)
. INO = -1.0mA, Ta = +25°C 60 100
On-Resistance R Q
ON | veom = =10V Ta = TMIN to TMAX 125
On-Resistance Matching AR INO = -1.0mA, Ta=+25°C 15 5 o
Between Channels ON' | Voom = £10V (Note 4) [ Ta = T to Triax 3
. INO = -1.0mA, Ta = +25°C 1.8 7
On-Resistance Flatness R Q
FLAT Vcom = £5V or OV Ta = TMIN to TMAX 10
_ Ta = +25°C -0.5 0.01 0.5
NO-Off Leakage Current | xCOM = +1\(/)V' = A
(Note 5) NO(OFF) NO = =10V, Ta =TMIN C, 2.5 2.5 n
VEN =0V o TMAX | M 5.0 5.0
VNG = 10V, Ta = +25°C 075 002 075
VCOM = +1OV, MAX308 TA = T'\/”N C, E -10 10
COM-Off Leakage Current |, VEn =0V oTMAX | M 20 20 "
(Note 5) O o = +10v Ta = +25°C 075 002 075
VeoMm = =10V, | MAX309 [ To = Tyiy | C.E 5 5
VEN = 0V to TMAX | M 10 10
Ta = +25°C -0.75 0.02 0.75
Vcom = 10V, | MAX308 | Tao =Tuin | C E -10 10
COM-On Leakage Current ICOM(ON \s/g((q)uZni;:eov‘ to TMAX M -20 20 A
(Note 5) ON) cach switch Ta = +25°C 075 002 075
on MAX309 Ta =TMIN C,E -5 5
to TMAX M -10 10
2 M AW
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Precision, 8-Channel/Dual 4-Channel,
High-Performance, CMOS Analog Multiplexers

ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)

(V+ = +15V, V- = -15V, GND = 0V, VaH = +2.4V, VAL = +0.8V, Ta = TMIN to TmAX, unless otherwise noted.)

60EXVIN/BOEXVYIN

PARAMETER SYMBOL CONDITIONS MIN (NI:;:) MAX | uniTs
INPUT
Input Current with _
Input Voltage High |AH Va = 2.4V or 15V -1.0 1.0 HA
Input Current with VEN = 0V or 2.4V,
Input Voltage Low AL VA =0V 1.0 1.0 WA
SUPPLY
Power-Supply Range +5 +20 \
Ta = +25°C 16 30
VEN=VA=OVor4sy |—A=F LA
Positive Supply Current [+ Ta = TMIN to Tmax s
VEN = 2.4V, Ta = +25°C 0.075 05 mA
V/.\(Al_l_) =0V or24V Ta = TMIN to TMAX
, VEN = 2.4V, Ta = +25°C -1 1
Negative Supply Current - VA(ALL) = OV or 2.4V T = T 10 Triax 0 0 pA
DYNAMIC
Ta = +25°C 85 175
Transistion Time tTRANS | Figure 2 Ti _ 'JliMlN 10 TMAX 250 ne
Break-Before-Make Interval tOPEN Figure 4 Ta = +25°C 10 40 ns
Ta = +25°C 85 150
Enable Turn-On Time tON(EN) | Figure 3 Tﬁ — ;MlN o TvAX 595 ns
Enable Turn-Off Time tOFF(EN) | Figure 3 Ta =+25°C 150 ns
o =1.0nF TA = TMIN to TMAX 300
CL OnF,
Charge Injection Q VNO = OV
(Note 3) Rs = 00, Figure 5 Ta = +25°C 2 10 pC
) VEN = 0V,
(ONfLLZOé?UOH Viso | RL=1ke, Ta = +25°C 75 dB
f = 100kHz, Figure 6
VEN = 2.4V,
Crosstalk Between Channels Vo1 {/;;'\?(ik?\fp b Ta = +25°C -92 dB
RL = 1kQ, Figure 7
Logic Input Capacitance CIN f=1MHz Ta = +25°C 8 pF
f = 1MHz,
NO-Off Capacitance CNO(OFF) | VEN = VNO = 0V, Ta = +25°C 3 pF
Figure 8
o Me | Maxaos 26
COM-Off Capacitance CCOM(OFF) VE,\OII\; =.OV 1 Ta = +25°C pF
Figure 8 MAX309 "
o MBe | MAxsos 37
COM-On Capacitance CCOM(ON) VEN - Tov Ta = +25°C pF
F.COM ~ | MAX309 25
igure 8
N AXIMW 3

Downloaded from AFFOW.Com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

MAX308/MAX309

Precision, 8-Channel/Dual 4-Channel,
High-Performance, CMOS Analog Multiplexers

ELECTRICAL CHARACTERISTICS—Single Supply

(V+=+12V, V- =0V, GND = 0V, VaH = +2.4V, VAL = +0.8V, Ta = TMIN to TmaX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN - TYP ~MAX | yniTs
(Note 2)
SWITCH
. VNO,
Anal IR N 12 Vv
nalog Signal Range Voo (Note 3) 0
. INO = -1.0mA _ o

On-Resistance RoN VoM = 3V or 10V Ta = +25°C 120 175 Q

DYNAMIC
VNO1 = 8V,

Transition Time VNO8 = 0V, _ o

(Note 3) TRANS | (= 2.4V, TA=+25°C 115 450 ns
Figure 2
VINH = 2.4V,

Enable Turn-On Time VINL = 0V, _ o

(Note 3) TON(EN) VNO1 = 5V, TA = +25°C 100 600 ns
Figure 3
VINH = 2.4V,

Enable Turn-Off Time VINL = 0V, _ o

(Note 3) TOFFEN) | oy = 5V, Ta=+25°C 75 300 ns
Figure 3

L CL = 1.0nF,

(C’\T;regglnjectlon Q VNO = OV, Ta = +25°C 2 10 pC

Rs = 0Q

Note 2: The algebraic convention where the most negative value is a minimum and the most positive value a maximum is used in

this data sheet.
Note 3: Guaranteed by design.

Note 4: ARoON = RoN(vAX) - Rongviny. 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 at
the extremes of the specified analog signal range.

Note 5: Leakage parameters are 100% tested at the maximum rated hot temperature and guaranteed by correlation at +25°C.

Note 6: Off isolation = 20log Vcom/VNO, where Vcom = output and VNO = input to off switch.
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Precision, 8-Channel/Dual 4-Channel,
High-Performance, CMOS Analog Multiplexers

(Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE vs. Vgom

ON-RESISTANGE vs. Vgom AND

ON-RESISTANCE vs. Vcom

Typical Operating Characteristics

(DUAL SUPPLIES) TEMPERATURE (DUAL SUPPLIES) (SINGLE SUPPLY)
160 = 120 w - 400 2
g V+ =415V 8 2
A g V-=-15V E 360
b / 15V : 100 /ﬁé 320 /\
120 [~ /\\ // / \
/ 80 ~—+125°C L 280 \
100 +10V— - - 5V
— = +85°C —
G N <) | l G 240
z 8 A~ 5 60 +25°C z
i) |~ 5 = / S 200
60 - EEo
e s s Y 40 . 160 Ao
40 2 120 B~
15V Pa
80
20 — 20V
0 0 40
2 15 10 5 0 5 10 15 20 15 10 -5 0 5 10 15 0 5 10 15 20
Veom (V) Veom (V) Veom (V)
ON-RESISTANCE vs. Vcom AND
TEMPERATURE (SINGLE SUPPLY) OFF LEAKAGE vs. TEMPERATURE ON LEAKAGE vs. TEMPERATURE
160 s 1000 . 1000 .
Ve = 15V : ARy H Vi =16V :
140 |V-=0V g 100 bv-=-15v 2 100 |- V-=-15v g
120 | +125°C //\E 2 =
+85°C N = ° z 10
_ 100 125 o ) I e
g 2 1 = g 7
= 80 —~ = | ] < d
& -55°C T 04 ooM (0N~ 3 o1 A
60 E P = d
S | < oot ’/
40 0.01 = | ! 7
e L~T INO (0FF) Icom (oN)
20 0001 =T 0.001 ~
0 0.0001 0.0001 -
0 10 55 -35 -15 5 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105 125
Veom (V) TEMPERATURE (°C) TEMPERATURE (°C)
CHARGE INJECTION vs. Vcom SUPPLY CURRENT vs. TEMPERATURE
30 5 100 g
§ I+ %
20 g g
2 10 E
V+=+15V
10 V-=-15V_—"]
// = 1
o 2
2 9 P ~—— - ]
=3 Ve=12V | & 04 ,/
10 V- = 0V : pd
I- /
20 0.01 V4 = +15V
|1 V- =-15V
Ven =Va =0V, 4.5V
-30 0.001 _—
15 10 -5 0 5 10 15 55 -35 15 5 25 45 65 85 105125
Veom (V) TEMPERATURE (°C)
MAXIM 5
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MAX308/MAX309

Precision, 8-Channel/Dual 4-Channel,
High-Performance, CMOS Analog Multiplexers

Pin Description

VAX308 PIN MAX309 NAME FUNCTION
1,15, 16 — A0, A2, Al Address Inputs
— 1,16 A0, A1 Address Inputs
2 2 EN Enable Input
3 V- Negative Supply Voltage Input
4-7 — NO1-NO4 Analog Inputs—Bidirectional
— 4-7 NO1A-NO4A Analog Inputs—Bidirectional
8 — COM Analog Output—-Bidirectional
— 8,9 COMA, COMB Analog Outputs—Bidirectional
9-12 — NO8-NO5 Analog Inputs—Bidirectional
— 10-13 NO4B-NO1B Analog Inputs—Bidirectional
13 14 V+ Positive Supply Voltage Input
14 15 GND Ground

Applications Information

Operation with
Supply Voltages Other than 15V
Using supply voltages less than =15V will reduce the
analog signal range. The MAX308/MAX309 switches
operate with £5V to £20V bipolar supplies or with a
+5V to +30V single supply. Connect V- to GND when
operating with a single supply. Both device types can
also operate with unbalanced supplies, such as +24V
and -5V. The Typical Operating Characteristics graphs
show typical on-resistance with 20V, 15V, 10V, and 5V
supplies. (Switching times increase by a factor of two
or more for operation at 5V.)

Overvoltage Protection
Proper power-supply sequencing is recommended for
all CMOS devices. Do not exceed the absolute maxi-
mum ratings, because stresses beyond the listed rat-
ings may 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 in series
with supply pins for overvoltage protection (Figure 1).
Adding diodes reduces the analog signal range to 1V
below V+ and 1V above V-, but does not affect the
devices’ low switch resistance and low leakage charac-
teristics. Device operation is unchanged, and the differ-
ence between V+ and V- should not exceed +44V.

V+

NO

COM

Figure 1. Overvoltage Protection Using External Blocking
Diodes

MAXIMN
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Precision, 8-Channel/Dual 4-Channel,
High-Performance, CMOS Analog Multiplexers

Test Circuits/Timing Diagrams

+15V
|
V+
A2 NO1 10V
= Al NO2-NO7 —_|_
N amam —
MAX308  No8 F10V <20
r<20ns
LOGI
N com Vour m?FEiu? o [ s L <2
GND V-
35pF v /
50Q | 0
l 3000 I
- = = v Y = = ot ——— o0
| SWITCH
Vs OUTPUT
—'—_E Al NO1B +10V Vour  qv
e A0
- 90%
NOTANOAA f———) Vi ’
A/ NO4B Hoy =
MAX309 {TRANS~ —| — la— fTRANS
N COMB v ON
GND V- ouT
500 i | 30002 I&W
l— — -15V
Figure 2. Transition Time
+15V
|
V4
EN NO1 b— -5V
NO2-NO8 f——__
170 mmam =
A MAX308
A2
CoM tr < 20ns
500 GND V- Your Loglc  +3V tj< 20
35pF INPUT
I ov
= = = — -1V = = ONGEN)
+15V - - ov
Vl SWITCH
EN o NoB b— v OUTPUT
NO1A-NO4A
NO2B-NO4B, _—l_—
A0 COMA - Vour
MAXI
MAX309
COmMB Vout
500 GND V-
SpF
L 1 21"
= — — e -15V — =
Figure 3. Enable Switching Time
AXIW 7
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Precision, 8-Channel/Dual 4-Channel,
High-Performance, CMOS Analog Multiplexers

Test Circuits/Timing Diagrams (continued)

MAX308/MAX309

+15V
V+
2.4V EN tr<20ns
! Logic  +3V 5% ff<20ns
NO1-NO8 5V INPUT o
— a0
MAXIM
M WAX308 Vour T
® A2 SWITCH
CoM Vour OUTPUT
GND V- 50F
l | 3000 I ov < loPEN
500
— 15V L L
Figure 4. Break-Before-Make Interval
+15v
Rs
NO V4 43V
LOGIC
EN NPUT OFF ON OFF
Vs — A0 COM v
N mmam Vour
A maxss "
- C = 1000nF y yAvour
— GND " ot

T

AVour IS THE MEASURED VOLTAGE DUE TO CHARGE TRANSFER

ERROR Q WHEN THE CHANNEL TURNS OFF.

Q=CL=AVour

Figure 5. Charge Injection
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Precision, 8-Channel/Dual 4-Channel,
High-Performance, CMOS Analog Multiplexers

Test Circuits/Timing Diagrams (continued)

15V +15V 10nF
+ 10nF
VIN — Vin NO1 V+
NO1 V+
‘ NO‘2/I/I/]XIM
Rs =500 \
NO8 |
NOS MAX308
° mmam™ Vour coM
A vaxsos fis =502 " o
Rl =1kQ — — Al
p— - - R =1kQ
- A2
GND EN V- — GND EN V-
0—|_|_—0 "_I_l__“
10nF 10nF
1 -5V n 15V
Vour
OFF ISOLATION = 20log Vout
ViN CROSSTALK = 20log Vi
Figure 6. Off Isolation Figure 7. Crosstalk
+15V
V+
. NO1 -0
CHANNEL NI : Meter
SELECT —] A1 MAX308 NO§ -¢<—O— Impedance
\ Analyzer
—1 A0 \ J_—_ or Equivalent
COM |—o —
GND EN V- f=1MH:
— |
= -15V
Figure 8. NO/COM Capacitance
MAXI/V 9
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Precision, 8-Channel/Dual 4-Channel,
High-Performance, CMOS Analog Multiplexers

Pin Configurations/Functional Diagrams/Truth Tables (continued)

TOP VIEW

R 4
K [16] A1
EN [2 [15] GND

w

V3] mmam 14 v
NO1A 4] MAX309 [13] NotB

NO2A [5 | [12] No2B

MAX308/MAX309

NO3A [6 | [11] No3B
NO4A [7] [10] No4B
COMA [] 9] coms

DIP/SO/TSSOP

NO1A
NO2A
NO3A
NO4A
NO1B
NO2B
NO3B
NO4B

Vi v| Gll\ID
of A,
S
i E i +— COMA
Jon
—
A -
! b : i ¢+ coms
S
CMOS DECODE LOGIC
| | |

I [ I
Al A0 EN

MAX309 4-CHANNEL DIFFERENTIAL MULTIPLEXER

ON

A2 | A1 | AO | EN SWITCH
X X X 0 None
0 0 0 1 1

0 0 1 1 2

0 1 0 1 3

0 1 1 1 4

1 0 0 1 5

1 0 1 1 6

1 1 0 1 7

1 1 1 1 8

MAX308

LOGIC “0” VAL < 0.8V, LOGIC “1” VaH > 2.4V

ON

A1 | A0 | EN SWITCH
X X 0 None

0 0 1 1

0 1 1 2

1 0 1 3

1 1 1 4

MAX309

LOGIC “0” VAL < 0.8V, LOGIC “1” VaH > 2.4V

10

MAXIMN
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Precision, 8-Channel/Dual 4-Channel,
High-Performance, CMOS Analog Multiplexers

_Ordering Information (continued) Package Information

For the latest package outline information, go to

PART TEMP RANGE PIN-PACKAGE www.maxim-ic.com/packages.
MAX309CPE 0°C to +70°C 16 Plastic DIP
MAX309CSE 0°C to +70°C 16 Narrow SO
MAX309CUE 0°C to +70°C 16 TSSOP
MAX309C/D 0°C to +70°C Dice*
MAX309EPE -40°C to +85°C 16 Plastic DIP
MAX309ESE -40°C to +85°C 16 Narrow SO
MAX309EJE -40°C to +85°C 16 CERDIP
MAX309EUE -40°C to +85°C 16 TSSOP
MAX309MJE -55°C to +125°C 16 CERDIP**

*Contact factory for dice specifications.

**Contact factory for availability.

MAXIMN
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Precision, 8-Channel/Dual 4-Channel,
High-Performance, CMOS Analog Multiplexers

(o)) Chip Topographies
n MAX308 MAX309
* EN A0 A1 A2 GND EN A0 A1 N.C. GND
E T A T A
®
* N.C. N.C.
< v V+ V- F V+
E Not —~ NO5 NO1A Fod NO1B
NO2 NO6 NO2A —— NO02B
= = 0.136 = 0.136
=T - =T:] -
(3.45mm) (3.45mm)
NO3 e N.C. NO3A o NO03B
s
T i T i
[ [ Y [ y
NO4 COM NO8 NO7 NO4A COMA COMB  NO4B
0.080" 0.080"
< (2.03mm) < (2.03mm)

N.C. = NO INTERNAL CONNECTION

TRANSISTOR COUNT: 122 TRANSISTOR COUNT: 122
SUBSTRATE CONNECTED TO V+ SUBSTRATE CONNECTED TO V+

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.

12 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 (408) 737-7600

© 2002 Maxim Integrated Products Printed USA MAXIM s a registered trademark of Maxim Integrated Products.

Downloaded from AFFOW.Com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

