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Low-Cost, Low-Voltage, Quad, SPST,

General Description

The MAX4066/MAX4066A quad, SPST, CMOS analog
switches are designed to provide superior performance
over the industry-standard devices. These new switch-
es feature guaranteed operation from +2.0V to +16V
and are fully specified at 3V, 5V, and 12V. Both parts
offer 45Q on-resistance and 2Q channel-to-channel
matching at 12V, plus 4Q flatness over the specified
signal range.

Each device is controlled by TTL/CMOS input levels
and can be used as a bilateral switch or multiplexer/
demultiplexer.

Low off leakage current (100pA for the MAX4066A) and
low power consumption (0.5pW) make the MAX4066/
MAX4066A ideal for battery-operated equipment. These
parts are also suitable for low-distortion audio applica-
tions. Both devices are available in 14-pin DIP and SO
packages, as well as a 16-pin QSOP. ESD protection is
greater than 2000V per Method 3015.7.

Applications
Battery-Operated Equipment

Audio and Video Signal Routing
Low-Voltage Data-Acquisition Systems

CMOS Analog Switches

Features

¢ Pin Compatible with 74HC4066

¢ Guaranteed On-Resistance:
170Q max (3V supply)
45Q max (12V supply)

¢ Guaranteed Match Between Channels:

4Q max (MAX4066)
20 max (MAX4066A)

¢ Guaranteed Low Leakage Currents:

1nA at +25°C (MAX4066)
100pA at +25°C (MAX4066A)

Single-Supply Operation from +2.0V to +16V
V+ to GND Signal Handling
TTL/CMOS-Logic Compatible

Low Power Consumption: 0.5uW

Low Crosstalk: -86dB

Low Off Isolation: -58dB

Low Distortion: 0.03%

Wide Bandwidth: > 100MHz

* & & 6 o o o o

Ordering Information

PART TEMP. RANGE PIN-PACKAGE
Sample-and-Hold Circuits MAX4066 CPD 0°C to +70°C 14 Plastic DIP
Communication Circuits MAX4066CSD 0°C to +70°C 14 Narrow SO

MAX4066CEE 0°C to +70°C 16 QSOP
MAX4066C/D 0°C to +70°C Dice*

Ordering Information continued at end of data sheet.
* Contact factory for dice specifications.

Pin Configurations/Truth Table

TOP VIEW — .
not [1 | [14] v+ not [1 | [16] v+
comt 2| [15] 1 TRUTH TABLE comt 2] [15] ™1
N2 (5| pn i fre] v oo | aaoaswiron v [s] e frsl v
com2 [4]  maxdoes  |11] nos . oFF noz [4]|  maxaoss  |ra] Nos
we [5] MAX4066A o] coue " o couz 5] MAX4066A 2] coms
IN3 E ZI com3 IN2 E Zl N.C.
GND E E NOB IN3 E E coms
oo [g] 5 ] nos
DIP/SO
N.C. = NO INTERNAL CONNECTION QSOP
MAXI/V Maxim Integrated Products 1

For free samples & the latest literature: http.//www.maxim-ic.com, or phone 1-800-998-8800
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MAX4066/MAX4066A

Low-Cost, Low-Voltage, Quad, SPST,

CMOS Analog Switches

ABSOLUTE MAXIMUM RATINGS
(Voltages referenced to GND)

VIN_, Vcom_, VNO (Note 1) .o -0.3Vto (V+ +0.3V)

Current (any terminal) .........cccooirieienieiere s

Peak Current (any terminal) ..

ESD per Method 3015.7 ...........

Continuous Power Dissipation (TA = +70°C)
Plastic DIP (derate 10.00mW/°C above +70°C) ..
Narrow SO (derate 8.00mW/°C above +70°C) .
QSOP (derate 9.52mW/°C above +70°C)

CERDIP (derate 9.09mW/°C above +70°C)
Operating Temperature Ranges

MAX4066C_ _/MAX4066AC_
MAX4066E__/MAX4066AE_ _.
MAX4066MJD/MAX4066AMJD
Storage Temperature Range
Lead Temperature (soldering, 10sec)

0°C to +70°C
40°C to +85°C
.-55°C to +125°C
.-65°C to +150°C

Note 1: Signals on NO_, COM_, or IN_ exceeding V+ or GND are clamped by internal diodes. Limit forward-diode current to

maximum current rating.

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—Single +12V Supply
(V+ = 12V £10%, GND = 0V, VINH = 4.0V, VINL = 0.8V, Ta = TmIN to TmAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN (N-tl)-t\((EPZ) MAX UNITS
ANALOG SWITCH
Analog Signal Range V\?SC'\)"’ (Note 3) 0 V+ \
V+ = 12V, Ta = +25°C 16 45
On-Resistance RoN IcoMm = 2mA, Ta=Tmn | G E 55 Q
VNO = 10V to TMAX M 75
MAX4066 0.5 4
. V+ =12V o
On-Resistance Match ’ Ta=+25°C
Between Channels (Note 4) ARoN {?OM__1 g?A MAX4066A 05 2 Q
NO = Ta = TMIN to TmaX 6
On-Resistance Flatness R |V+ = 12;/’ A Ta=+25°C 2 4
(Note 5) FLAT(ON)| lcom = 2mA, Q
VNO = 10V, 5V, 1V Ta = TMIN to TmMAX 6
T 255G MAX4066 -1 1
- A= +25°
NO or NC Off Leakage NoOH xZO—M‘f\SV MAX4066A| -0.1 0.1 "
Current (Note 6) O | o oV Ta=Twn | C.E 6 6
to TMAX M -100 100
T 255G MAX4066 -1 1
- A=+
COM Off Leakage Current || x* = 12V’v MAX4066A| -0.1 01 .
Note 6) COM(OFF) | Vcom = 0V, £ - n
( VNO = 10V Ta=Tun | G 6 6
to TmMAx M -100 100
T 255G MAX4066 -2 2
- A=+
COM On Leakage Current || x* = 12\1’0\/ MAX4066A| -0.2 0.2 N
Note 6) COM(ON) | Vcom = \ - n
(Note VNO = 10V Ta=Tun | G E 12 12
to TMAX M -200 200
2 NAXIV




Low-Cost, Low-Voltage, Quad, SPST,
CMOS Analog Switches

ELECTRICAL CHARACTERISTICS—Single +12V Supply (continued)
(V+ = 12V £10%, GND = 0V, VINH = 4.0V, VINL = 0.8V, TA = TMIN to TMAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
(Note 2)
LOGIC INPUT
Input Current with Input B _ )
Voltage High lINH IN = 5.0V, all others = 0.8V 0.5 0.005 0.5 pA
Input Current with Input B _ )
Voltage Low lINL IN = 0.8V, all others = 5.0V 0.5 0.005 0.5 pA
DYNAMIC
TA = +25°C 25 100
Turn-On Time t V = 10V, Figure 2 ns
N com 9 TA = TMIN to TMAX 150
TA = +25°C 15 75
Turn-Off Time t V = 10V, Figure 2 ns
OFF com 9 TA = TMIN to TMAX 100
On-Channel Bandwidth | Bw | Si9nal = 0dbm, Figure 4, | o 55ec 100 MHz
50Q in and out
Charge Injection CL = 1.0nF, VGen = 0V, _ o
(Note 3) VETE | Raen = 00, Figure 3 Ta=+25°C ! 10 pC
) RL = 50Q, CL = 5pF, L ore i
Off Isolation (Note 7) Viso f = 1MHz, Figure 4 TA = +25°C 58 dB
RL = 50Q, CL = 5pF, _ o .
Crosstalk (Note 8) VeT f= 1MHz, Figure 5 Ta = +25°C 86 dB
NO Capacitance C(oFF) | f=1MHz, Figure 6 Ta = +25°C 9 pF
COM Off Capacitance |Ccom(orr)| f=1MHz, Figure 6 Ta = +25°C 9 pF
COM On Capacitance Ccom(oN)| f=1MHz, Figure 6 Ta = +25°C 22 pF
SUPPLY
Power-Supply Range \
VIN = 0V or V+, _ -
Supply Current + all channels on or off TA = TMIN t0 Tiax 1 0.001 1 WA
Total Harmonic THD TA = TMIN to TMAX 0.03 %

Distortion

MAXIMV
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MAX4066/MAX4066A

Low-Cost, Low-Voltage, Quad, SPST,
CMOS Analog Switches

ELECTRICAL CHARACTERISTICS—Single +5V Supply

(V+ = 5V £10%, V- = 0V £10%, GND = 0V, VINH = 2.4V, VINL = 0.8V, TA = TMIN to TMAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN (NZ:::PZ) MAX UNITS
ANALOG SWITCH
Analog Signal Range V\C/:[\C]Jg/l, (Note 3) 0 V+ \
Vi = 45V, TA = +25°C 45 75
On-Resistance Ron Icom = -1.0mA, Ta = TMIN C,E 52 100 Q
VNo = 3.5V o TvAX | M 125
On-Resistance Match V+ =5V, Ta=+25°C 03 4
ARON | Icom = -1.0mA, 0
Between Channels (Note 4) VNO = 3V Ta = TMIN to TMAX 12
On-Resistance Flatness Ve =8V, Ta = +25°C 4 6
(Notes 3, 5) RFLAT(ON) | IcoM = -1.0mA, Q
’ VNO = 1V, 3V Ta = TMIN to TmAX 8
T 25C MAX4066 -1 1
_ A= +25°
NO Off Leakage - x;o—Mii‘)’\’/ MAX4066A| -0.1 0.1 "
Current (Note 6) O | e 45v Ta=Tun | G.E 6 6
to TmAX M -100 100
T 285G MAX4066 -1 1
_ A= +25°
COM Off Leakage Current | x* = 5'5\’\’/ MAX4066A| -0.1 0.1 .
(Note 6) COM(OFF) | Vcom = 0V, CE 5 5 n
VNO = 4.5V Ta=TmiNn | U
to TmAX M -100 100
T 25°G MAX4066 -2 2
- A=+
COM On Leakage Current || YiSei MAX4066A| 0.2 0.2 A
(Note 6) COM(ON) | Vcom = 5V, C.E 12 12 "
VNO = 4.5V Ta=Tun | &
to TMAX M -200 200
DYNAMIC
Turn-On Time t VNO = 3V Th = +25°C s 125 | s
urn- i =
ON NO Ta = TMIN to TMAX 175
TA = +25°C 18 75
Turn-Off Time toFF VNo =3V Ta = TMIN to TMAX 125 ne
On-Channel Signal = 0dBm,
Bandwidth S 50Q in and out, Figure 4 100 MHz
Charge Injection VGEN = 0V, RGen = 0V, _ o
(Note 3) Q CL = 1.0nF, Figure 3 Ta=+25°C 2 10 pC
SUPPLY
Positive Supply Current I+ ‘ V+ = 5.5V, VIN = OV or V+, all channels on or off -1 1 pA

MAXIN




Low-Cost, Low-Voltage, Quad, SPST,
CMOS Analog Switches

ELECTRICAL CHARACTERISTICS—Single +3V Supply
(V+ = 2.7V10 3.3V £10%, GND = 0V, VINH = 2.4V, VINL = 0.8V, TA = TMIN to TMAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYp MAX UNITS
(Note 2)
ANALOG SWITCH
Analog Signal Range V\‘;OMv (Note 3) 0 Vi v
NO
V4 = 3V, Ta = +25°C 170
Channel On-Resistance RonN Icom = -1.0mA, Q
VNO = 1.5V TaA = TMIN to TMAX 225
DYNAMIC
V+ = 3V Ta = +25°C 80 185
Turn-On Time (Note 3 It ’ ns
( ) ON VNO or VNG = 1.5V TA = TMIN to TMAX 230
V+ = 3V Ta = +25°C 28 150
Turn-Off Time (Note 3 It ’ ns
( ) OFF VNO or VNG = 1.5V TA = TMIN to TMAX 200
Charge Injection (Note 3) q |Ct=100R Ta = +25°C 2 10 | pc
VGEN = 0V, RGen = OV
SUPPLY
Positive Supply Current I+ V+ = 8.6V, VIN = OV or V+, all channels on or off -1 0.001 1 pA

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: ARoN = RoN (max) - RoN (min).
Note 5: Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the
specified analog signal range.

Note 6: Leakage parameters are 100% tested at maximum-rated hot temperature and guaranteed by correlation at +25°C.

Note 7: Off Isolation = 20log10 (Vcom / VNO), Vcom = output, VNO = input to off switch.
Note 8: Between any two switches.

MAXIMV
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MAX4066/MAX4066A

Low-Cost, Low-Voltage, Quad, SPST,
CMOS Analog Switches

Typical Operating Characteristics

(TAa = +25°C, unless otherwise noted.)

ON-RESISTANCE vs. Vcom AND OFF LEAKAGE CURRENT
ON-RESISTANCE vs. Vcom TEMPERATURE vs. TEMPERATURE
150 —. 60 —T ¢ 100 1 H
140 A A:V+=25V § A:Ta=-55°C § Vi =55V §
I BiV+=30v % o |L/—np B:Ta=+25°C |% 10 |- Voow=ov H
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] 1A D:V+=10V ] /\ Ac D:iTa=+125°C|
100 { E V+‘-=15V ] 0 Nt \ | g
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Low-Cost, Low-Voltage, Quad, SPST,

CMOS Analog Switches

Pin Description

PIN
NAME FUNCTION
DIP/SO QSOP

1,3,8, 11 1,4,9,13 NO1-NO4 Analog Switch Normally Open Terminal (bidirectional)
2,4,9,10 | 2,5,10,12 | COM1-COM4 | Analog Switch Common Terminal (bidirectional)

— 3, 11 N.C. Not internally connected
13,5,6,12 | 15,6,7, 14 IN1-IN4 Logic Control Inputs

7 8 GND Ground

14 16 V+ Positive Supply Voltage

Applications Information

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, followed by the logic
inputs. 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 GND, but low switch resistance and low leak-
age characteristics are unaffected. Device operation is
unchanged, and the difference between V+ and GND
should not exceed 17V.

MAXIMV

POSITIVE SUPPLY
i MAXIM
MAX4066
Vi MAX4066A

Figure 1. Overvoltage Protection Using Two External Blocking
Diodes
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MAX4066/MAX4066A

Low-Cost, Low-Voltage,
CMOS Analog Switches

Quad, SPST,

Test Circuits/Timing Diagrams

MAXIMN
MAX4066 V+
MAX4066A |
A SWITCH
SWITCH ;| com ~"a NO ouTPUT Vour
INPUT \ ou
I
' R CL
' 300Q 35pF
L -
GND = =
LOGIC T
INPUT
ov

C| INCLUDES FIXTURE AND STRAY CAPACITANCE.

Vout = Vcom (ﬁ)

tg < 20ns

tF < 20ns

LoGIC
INPUT

SWITCH
QUTPUT

Figure 2. Switching Time

MAXI
MAX4066
MAX4066A Vl*

V+

coMm NO
N

|
§

O

VGen

i
IH

ViN

Q = (AVour) (CL)

Figure 3. Charge Injection
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Low-Cost, Low-Voltage, Quad, SPST,

CMOS Analog Switches

Test Circuits (continued)

INAXIM
Ve MAX4066
10nF MAX4066A
e
SIGNAL —
V.
GENERATOR 0dBm A lcouw
@ l VinL OR
- S
ANALYZER com NO =

NAXIM
MAX4066
10nF V+ MAX4066A
SIGNAL = "
GENERATOR 0dBm A~ |coms 0/A not] A~ %
Q = Nt H IN2| = =
=  VmOR o—ﬁ— - <H VinL OR
ViNH L E VINH
ANALYZER Noa ‘\"\t%OMZ
i GND

ﬂé

Figure 4. Off Isolation/On-Channel Bandwidth

N
Vi MAX4066
‘OH MAX4066A

\
‘\
\
' IN Vine OR
CAPACITANCE P I <l—— Vin

METER )
! NO
— ©

Figure 6. Channel Off/On Capacitance

MAXIMV

Figure 5. Crosstalk
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MAX4066/MAX4066A

Low-Cost, Low-Voltage, Quad, SPST,

CMOS Analog Switches

_Ordering Information (continued)

PART TEMP. RANGE PIN-PACKAGE
MAX4066EPD -40°C to +85°C 14 Plastic DIP
MAX4066ESD -40°C to +85°C 14 Narrow SO
MAX4066MJD -55°C to +125°C 14 CERDIP**
MAX4066A CPD 0°C to +70°C 14 Plastic DIP
MAX4066ACSD 0°C to +70°C 14 Narrow SO
MAX4066ACEE 0°C to +70°C 16 QSOP
MAX4066AC/D 0°C to +70°C Dice*
MAX4066AEPD -40°C to +85°C 14 Plastic DIP
MAX4066AESD -40°C to +85°C 14 Narrow SO
MAX4066AEEE -40°C to +85°C 16 QSOP
MAX4066AMJD -55°C to +125°C 14 CERDIP**

* Contact factory for dice specifications.

** Contact factory for availability.

10

Chip Topography

COom1

NO2 +— NO4 0.108"
(2.74mm)
com2 com4
IN2 COoM3
IN3 GND NO3
0.065"
< (1.65mm) >

TRANSISTOR COUNT: 69
SUBSTRATE CONNECTED TO V+

MAXIN




Low-Cost, Low-Voltage, Quad, SPST,
CMOS Analog Switches

Package Information

INCHES MILLIMETERS
|e——  ——»] DIM

MIN_ | MAX | MIN | MAX

| £ —— -] A = 0.200 = 5.08

‘ - ‘ + Al | 0015 | - 0.38 -

+ A ’ \A3 A2 | 0125 | 0175 | 3.8 | 4.45
A A2 * A3 | 0.055 | 0080 | 140 | 2.03
¥ ] ] B | 0016 | 0.022 | 0.41 | 056

* — BL | 0045 | 0.065 | 114 | 165
A * p 1 C 0008 | 0012 | 020 | 030
L a1 f o i D1 | 0.005 | 0.080 | 0.3 | 2.03
\ e 07015 u E 0300 | 0325 | 762 | 8.26
. E1 | 0.240 | 0.310 | 6.10 | 7.87

€ || |—p1 ) A e | 0.100 - 2.54 -

B | - eA [ 0300 | - 7.62 -

-——eB—» eB| - |o0400 | - |1016

$‘ = D1 L 0115 [ 0150 | 292 [ 381
e . INCHES _ |MILLIMETERS
Plastic DIP  [PKG.[DIM [PINSIgRm TN [ MAX
PLASTIC P | D [ 8 [0348]0390] 884 | 991
DUAL-|N-L|NE P D 14 |0.735 | 0.765 | 18.67 | 19.43
P | D | 16 [0.745 [0.765 |18.92 | 19.43
PACKAGE P | D | 18 [0.885 [0.915 | 22.48 | 23.24
T /o T Tt (0.300in.) P | D | 20 [1.015 [1.045 |25.78 | 26.54
N | D | 24 | 1.14 [1.265|28.96 | 32.13
21-0043A

o INCHES MILLIMETERS

MIN MAX MIN MAX
A | 0.053 | 0.069 1.35 1.75
Al | 0.004 | 0.010 0.10 0.25
0.014 | 0.019 0.35 0.49
0.007 | 0.010 0.19 0.25
0.150 | 0.157 3.80 4.00
0.050 1.27
0.228 | 0.244 5.80 6.20
0.016 | 0.050 0.40 1.27

— INCHES  |MILLIMETERS
f Narrow SO PIM IPINSI7UIN TMAX | MIN | MAX
E W SMALL-OUTLINE D | 8 [0189]0.197 | 4.80 | 5.00
¢ PACKAGE 14 | 0.337 |0.344 | 855 | 8.75

: D | 16 |0.386 |0.394 | 9.80 | 10.00
(0150 |n.) 21-0041A

M AXIN 1

- D ————

[

A T A 1

0.101mm el
* * NG o0ain.|
| —

—| e |-— ——-

<

|

5

r|[I|o |m[O|w

)
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MAX4066/MAX4066A

Low-Cost, Low-Voltage, Quad, SPST,
CMOS Analog Switches

Package Information (continued)

DIM INCHES MILLIMETERS oM leins INCHES MILLIMETERS
MIN MAX MIN MAX MIN | MAX | MIN | MAX

0.016 | 0.035 0.41 0.89
SEE VARIATIONS

HEA//BHAT
SEE VARIATIONS

T 0° [ 8 [ oo | s

T SoP

i ' hXAS T = ) Ql?ARTER
Ay j/’ﬂ * SMALL-OUTLINE

PACKAGE

A | 0061 | 0068 | 155 | 1.73 D | 16 |0.189 |0.196 | 4.80 | 4.98
- D > * Al | 0.004 [0.0098 | 0.127 | 0.25 s | 16 ]0.0020]0.0070] 0.05 | 0.18
A2 | 0.055 | 0.061 | 1.40 | 155 D |20 [0.337[0.344 | 856 | 8.74
A B | 0008 [ 0012 | 020 | 031 s | 20 [0.0500]0.0550] 1.27 | 1.40
c |0.0075 | 0.0098 | 0.19 | 0.25 D | 24 [0.337 0344 | 856 | 8.74
H * * D SEE VARIATIONS S | 24 [0.0250/0.0300| 0.64 | 0.76
e — ¢A1 E [ 0150 [ 0157 [ 381 | 3.99 D | 28 [0.386[0.393 | 9.80 | 9.98
e 0.25 BSC 0.635 BSC s | 28 [0.0250/0.0300] 0.64 | 0.76
H [ 0230 [ 0244 [ 584 [ 6.20 21-0055A
|5 E 0.010 | 0.016 | 025 | 041

N

s

o

e
C

<7

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.
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