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ABSOLUTE MAXIMUM RATINGS

-0.3V to +13V
..-13V to +0.3V
-0.3V to +13V

CAL, LATCH, A_, EN, NO_, COM_,
REFHI, REFLO (Note 1) ......ccccvcvrvvennnene (V--0.3V) to (V+ + 0.3V)
Continuous Current (any terminal)..........cccocceervverieeennn. +20mA

Peak Current, NO_ or COM_

(pulsed at 1ms, 10% duty cycle max).........cccceeveerneenne +40mA

Continuous Power Dissipation (Ta = +70°C)

SSOP (derate 8mW/°C above +70°C) .......cccoecueeiiineenne 640mwW

Wide SO (derate 8mW/°C above +70°C).........cccccevuneene 800mwW

Plastic DIP (derate 10.53mW/°C above +70°C) ........... 842mwW
Operating Temperature Ranges

MAX4539C_P/MAX4540C _P.....ooeviviiriicniiiene, 0°C to +70°C

MAXA539E_P/MAXAS40E_P .....cocovviiveiieieenn -40°C to +85°C
Storage Temperature Range.................. ...-65°C to +160°C
Lead Temperature (soldering, 10S€C) ........cccceveeriivrenne. +300° C

Note 1: Signals on NO_, COM_, EN, LATCH, CAL, A_ exceeding V+ or V- are clamped by internal diodes. Limit forward current to

maximum current ratings.

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+ = +5V £10%, V- = -5V +10%, V|H = 2.4V, V|L = 0.8V, Ta = TMIN to TmAX, unless otherwise noted. Typical values at Ta = +25°C.)

(Note 2)
PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX ‘ UNITS
SWITCH
Analog-Signal Range V\(;,’\?gn_, (Note 3) V- V+ \
) lcom =1mA, VNo = 3.0V, Ta = +25°C 45 75
On-Resistance R - = Q
ON | v+ =45V, V-=-45V TA = TvIN 1O TMAX 100
On-Resistance Matching Ta = +25°C 1 4
= =+
Between Channels ARON {ffT—él 5\1/m\'/6_‘ ’_V'_\'fgv 3.0V, Q
(Note 4) o Ta = TMmIN to TMAX 6
On-Resistance Flatness RELAT Ilcom_=1mA; Vno_=-3V, 0, +3V;| TA=+25°C 7 10 o
(Note 5) V+ =4.5V; V- =-4.5V Ta = TMIN to TmAX 13
NO-Off Leakage Current INO(OEE Vcom_ = #4.5V, VNo_ =F4.5V, Ta=+25°C -0.1 0.01 0.1 A
(Note 6) OFF) v+ =55V, v-= 5.5V TA=TMINtO TMAX| -2 2
Vcom_ = 4.5V, MAX4539 Ta = +25°C -0.2 0.01 0.2
COM-Off Leakage VNO =%4.5V, TA=TMminto TMax | -10 10
Current (Note 6 IcoM_(OFF) | /1 =5 5y = +25° nA
urrent (Note 6) 5V, Ta = +25°C -0.1 0.01 0.1
V- =-55V MAX4540 AT
A =TMIN t0 TMAX -5 5
Veom_ =45V, | vaxaszg  |TAT 25 0.2 001 02
COM-On Leakage VNO = 4.5V, TA = TMIN to TMAX -10 10
Current (Note 6 ICOM_ON) | 1 =5 5v = 125 nA
urrent (Note 6) SV, Ta=+25°C -0.1 0.01 0.1
V- =-55V MAX4540 —
TA = TMmIN to TMAX -5 5
2 MAXI/V
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ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)

(V+ = +5V £10%, V- = -5V £10%, ViH = 2.4V, V|L = 0.8V, Ta = TMIN to TMmAX, unless otherwise noted. Typical values at Ta = +25°C.)
(Note 2)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
LOGIC INPUTS
Input High Voltage VIH 2.4 1.7 \
Input Low Voltage ViL 1.4 0.8 \
Input Current with Input
= = = =V+ -U. . .
Voltage High liH VEN = VA_ = VLATCH = VCAL =V 0.1 0.01 0.1 A
Input Current with Input _ _ _ _
Voltage Low e VEN = VA_=VLATCH = VcAL =0 0.1 0.01 01 HA
SUPPLY
Power-Supply Range +2.7 +6 \Y,
VEN =VA_=VLATCH=VcAL=0 | Ta=+25°C -1 0.01 1
Positive Supply Current I+ or V+, V+ =55V, V- =-5.5V HA
(Note 7) Ta =TmIN to TMAX -5 5
VEN=VA_=VIATCH=VcAL=0 | Ta=+25°C -1 0.01 1
Negative Supply Current - or V+, V+ =55V, V- =-5.5V HA
(Note 7) Ta =TmIN to TMAX -5 5
VEN=VA_=VIATCH=VcAL=0 | Ta=+25°C -1 0.01 1
GND Supply Current IGND or V+,V+ =55V, V- =-55V pA
(Note 7) TA = TMmIN to TMAX -5 5
DYNAMIC CHARACTERISTICS
T ition Ti t Fi 1 Ta = +25°C 100 150
ransition Time igure ns
TRANS 9 Ta = TMIN to TmAX 200
Break-Before-Make topen | Figure 2 Ta =+25°C 4 10 ns
Interval (NOte 3) TA = TMIN to TMAX
. . Ta = +25°C 75 115
Enable Turn-On Time toN Figure 3 ns
Ta =TMmIN to TMAX 175
) ) Ta = +25°C 50 100
Enable Turn-Off Time toFF Figure 3 ns
Ta =TmIN to TMAX 120
Charge Injection _ _ . _ .
(Note 3) VCTE CL = 1nF, VNO_ = 0, Figure 4 Ta = +25°C 1 5 pC
Off-Isolation (Note 8) Viso VEN =0, f = 1MHz, Figure 5 Ta=+25°C -75 dB
Crosstalk Between VEN = 2.4V, f = 1MHz, R
=+ -
Channels (Note 9) ver VGEN = 1Vp-p, Figure 5 A 25°C S ds
Logic Input Capacitance CIN f=1MHz Ta=+25°C 15 pF
) f=1MHz, VEN = Vcom_=0, _ o
NO-Off Capacitance COFF Figure 6 Ta = +25°C 3 pF
COM-Off Capacitance |Ccom_(OFF) f.z 1MHz, Ven = Veom_=0, Ta =+25°C 15 pF
- Figure 6
. f= 1MHz, VEn = 2.4V, o
COM-On Capacitance |CcoM_(ON) Vcom_ =0, Figure 6 Ta = +25°C 26 pF

MAXIN
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ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)
(V+ = +5V 2£10%, V- = -5V £10%, ViH = 2.4V, V|L = 0.8V, Ta = TMIN to TMmAX, unless otherwise noted. Typical values at Ta = +25°C.)

(Note 2)
PARAMETER | sYmBOL | CONDITIONS | MIN  TYP  MAX [ UNITS
LATCH TIMING (Note 3)
. . Ta =+25°C 45 70
Setup Time ts Figure 7 ns
TA = TMIN to TMAX 80
) . Ta =+25°C -10 0
Hold Time tH Figure 7 ns
TaA=Tminto TmAax| -10
Pulse Width, Latch tMPW Figure 7 Ta=+25°C 30 15 ns
Enable TA=TmINto TMAX| 40
. . Ta =+25°C 15 30
Enable Setup Time tes Figure 8 ns
TaA = TMIN to TMAX 40
INTERNAL DIVIDERS
o 14.9/ 15/ 15.1/
B VREF = 4.096V, Ta=+25°C 4096 4096 4096
Offset Divider Output REFHI = 4.096V, LSB
REFLO = GND _ 149/ 15/ 151/
TASTMINIOTMAX] 4095 4096 4096
Ta = +25°C 4080.9/ 4081/ 4081.1/
- VREF = 4.096V, A= 4096 4096 4096
Gain Divider Output REFHI = 4.096V, ; ; p LSB
REFLO = GND _ 4080.9/ 4081/ 4081.1
TA=TMINTO TMAX| 4005 4096 4096
o 2032/ 2048/ 2064/
Ta=+25°C 4096 4096 4096
(V+ / 2) Divider Output Referenced to GND LSB
2032/ 2048/ 2064/
TA=TMINTOTMAX| 4095 4006 4096
o 2544/ 2560/ 2576/
N TaS+25°C 4096 4096 4096
(V+ - V-) Divider Output Referenced to V- LSB
_ 2544/ 2560/ 2576/
TASTMINIOTMAX] 4095 4096 4096
Output Resistance Offset (Note 3) Ta = +25°C 400 800 Q
Divider
O_ut_put Resistance Gain (Note 3) Ta = +25°C 400 800 0
Divider
Output Resistance _ o
(V+/ 2) Divider (Note 3) Ta = +25°C 6 9 kQ
Output Resistance _ o
(V+- V) Divider (Note 3) TA = +25°C 6 9 kQ
Output Resistance _ o
(REFHI, REFLO, GND) (Note 3) TA = +25°C 400 800 Q
Additional Positive Supply (V+/ 2) divider active, _ . V+/ V+/
Current ViH = V+, Vi = 0 (Note 3) Ta=+25°C 2ac 13k | M

MAXIMN
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ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)

(V+ = +5V 2£10%, V- = -5V £10%, ViH = 2.4V, V|L = 0.8V, Ta = TMIN to TMmAX, unless otherwise noted. Typical values at Ta = +25°C.)
(Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Additional Positive Supply (V+ - V-) divider active, _ R (V+ - V=) (V+ - V=)
Current (Note 3) ViH = V4, Vi = 0 Ta=+25°C 24k 13k mA
Additional Negative (V+ - V-) divider active, _ . (V+ - Vo) (V+ - V=)
Supply Current ViH = V+, ViL = 0 (Note 3) Ta=+25°C 24k 13k mA
REFHI, REFLO Input V- V+ v
Range (Note 3) -0.3 +0.3
Input Resistance Offset divider active, o

=+

(REFHI, REFLO) (Note 3) gain divider active A 25°C 25 40 kQ

ELECTRICAL CHARACTERISTICS—Single +5V Supply
(V+ = +5V +£10%, V- =0, VIH = 2.4V, V|L = 0.8V, Ta = TmIN to TMAX, unless otherwise noted. Typical values at Ta = +25°C.) (Note 2)

PARAMETER ’ SYMBOL ’ CONDITIONS MIN TYP MAX ’ UNITS
SWITCH
. VNO_,
Analog-Signal Range — Note 3 0 V+ \Y
g-Sig 9 veom. | ¢ )
= = Ta = +25°C 80 150
On-Resistance RoN Icom_= 1mA, VNo_= 3.0V, A Q
V+ =45V TA = TMIN to TMAX 200
On-Resistance Matching _ _ Ta = +25°C 2 8
Between Channels ARON {;:fyx_ﬂ_‘l—g)\l/mA, VNo_= 3.0V, Q
(Notes 3, 4) T Ta = TMIN to TMAX 12
On-Resistance Flatness Icom_=1mA;VNO =3V, 2V, 1V, o
_ _ -4
(Note 5) RFLAT | V4 =45v Ta=+25°C 8 Q
NO-Off Leakage Current | Vcom_ =1V, 4.5V; Ta=+25°C -0.1 0.1 A
(Notes 6, 10) NO(OFF) VNo_=4.5V, 1V; V+ =55V Ta = TMIN to TMAX 2 2
MAX4539 Ta = +25°C -0.2 0.2
Current (Notes 6, 10) - - Y Ta = +25°C 0.1 0.1
V+=5.5V MAX4540
TA = TMIN to TMAX -5 5
MAX4539 Ta = +25°C -0.2 0.2
COM-On Leakage com(on xﬁg“": ’ ‘é‘\?v' TA=TwINtO TvAX| 10 10 "
Current (Notes 6, 10) = - Ta = +25°C -0.1 0.1
V+ =55V MAX4540
TA =TMmIN to TmAX -5 5

MAXIN 5
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ELECTRICAL CHARACTERISTICS—Single +5V Supply (continued)
(V+ =45V £10%, V- =0, VIH = 2.4V, V|IL = 0.8V, Ta = TmIN to TMAX, unless otherwise noted. Typical values at Ta = +25°C.) (Note 2)

PARAMETER | sYmBoOL | CONDITIONS | MIN  TYP  MAX | UNITS
LOGIC INPUTS (Note 3)
Input High Voltage VIH 2.4 1.6 \
Input Low Voltage ViL 14 0.8 \
Input Current with
= = = =V+ -
Input Voltage High iH | VEN = VA_=VLATCH =VCAL =V 0.1 0.1 HA
Input Current with _ _ _ _
Input Voltage Low e VEN =VA_=VLATCH = VcAL =0 0.1 0.1 A
SUPPLY
Power-Supply Range 2.7 12 Vv
Positive Supply Current VEN =VA =VLATCH=VcaL=0 Ta=+25°C -1 0.01 1
I+ - UHA
(Note 3) or V+, V+ = 5.5V Ta = TMIN t0 TMAX 5 5
GND Supply Current VEN=VA =ViaTcH=VcaL=0 | Ta=+25°C -1 0.01 1
IGND - HA
(Note 3) or V+, V+ = 5.5V TaA = TMIN to TmAX -10 10
DYNAMIC CHARACTERISTICS (Note 3)
" . . Ta =+25°C 150 200
Transition Time tTRANS | Figure 1 ns
Ta =TMmIN to TMAX 250
Break-Before-Make ) Ta=+25°C 4 10
tOPEN Figure 2 ns
Interval TA = TmIN to TMAX 1
. i Ta = +25°C 115 150
Enable Turn-On Time toN Figure 3 ns
Ta = TMmIN to TMAX 200
) . Ta =+25°C 60 100
Enable Turn-Off Time toFF Figure 3 ns
Ta =TMmIN to TMAX 130
Charge Injection VcTE CL = 1nF, VNo_ =0, Figure 4 Ta = +25°C 1 5 pC
LATCH TIMING (Note 3)
. . Ta =+25°C 70
Setup Time ts Figure 7 ns
Ta = TMIN to TmAX 80
i ) Ta =+25°C -10 0
Hold Time tH Figure 7 ns
Ta=Tminto Twax| -10
Pulse Width, Latch ) Ta=+25°C 30 15
tMPW Figure 7 ns
Enable TaA=TmINtO TMAX| 40
i ) Ta = +25°C 15 30
Enable Setup Time tes Figure 8 ns
Ta = TMIN to TmAX 40

MAXIMN
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ELECTRICAL CHARACTERISTICS—Single +3V Supply
(V+ = +2.7V to +3.6V, V- = 0, VIH = 2.4V, V|L = 0.5V, Ta = TMmIN to TmAx, unless otherwise noted. Typical values at Ta = +25°C.)

(Note 2)
PARAMETER | symeoL | CONDITIONS MIN  TYP  MAX [ UNITS

SWITCH

Analog-Signal Range Vcom_ | (Note 3) 0 V+ \Y

= = Ta = +25°C 220 500
On-Resistance RoN i;:f'\:"—zj\(;'zmA' Vno_=1.5V, A Q
Ta =TMIN to TMAX 600

LOGIC INPUTS (Note 3)

Input High Voltage VIH 2.4 11 \Y
Input Low Voltage ViL 11 0.5 \
DYNAMIC (Note 3)

Transition Time tTRANS \F/i'\é(a:e:llBV, Vnog =0, Ta = +25°C 260 400 ns
Enable Turn-On Time tON VNo1 = 1.5V, Figure 3 Ta =+25°C 220 350 ns
Enable Turn-Off Time toFF VNo = 1.5V, Figure 3 Ta = +25°C 100 150 ns
LATCH TIMING (Note 3)

Setup Time ts Figure 7 Ta =+25°C 100 ns
Hold Time tH Figure 7 Ta = +25°C -10 0 ns
Eﬁ';;:v'dth’ Latch tvew | Figure 7 Ta = +25°C 40 ns
Enable Setup Time tes Figure 8 Ta = +25°C 50 ns
Note 2: The algebraic convention, where the most negative value is a minimum and the most positive value a maximum, is used in

Note 3:
Note 4:
Note 5:

Note 6:
Note 7:

Note 8:
Note 9:
Note 10:

this data sheet.

Guaranteed by design.

ARON = RON(MAX) - RON(MIN).

Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the
specified analog signal range.

Leakage parameters are 100% tested at maximum-rated hot temperature and guaranteed by correlation at Ta = +25°C.
If the logic inputs can float during power-on, connect a 1IMQ pull-up from LATCH to V+; see Applications Information
section.

Off Isolation = 20log10 (Vcom/VNO), Vcom = output, VNO = input to off switch.

Between any two switches.

Leakage testing with a single supply is guaranteed by testing with dual supplies.

MAXIN 7
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(Ta = +25°C, unless otherwise noted.)

LEAKAGE CURRENT (A)

Ron (Q)

ton, torr (nS)

100n

10n

10f

110

100

90

80

70

60

50

40

30

180
160
140
120
100
80
60
40
20

LEAKAGE CURRENT vs. TEMPERATURE

MAX4539-01

20 40 60
TEMPERATURE (°C)

80 100 120

ON-RESISTANCE vs. Vcom
(DUAL SUPPLIES)

et |
V-=-2.4V

//\J/\

\

/ vez2mv
/A\ V-=-27V _ AN\
+ V+=3V

V-=-3V. 4
\ [ [
V+=5V
V-=-5V

MAX4539-04

5 4 3 -2 -1 01 2 3 45

Veom (V)

ON/OFF TIME vs. SUPPLY VOLTAGE

N

AN

N\

\\\ION
N>~

torr

MAX4539-07

N

V4, V- (V)

Ron (Q)

Ron (Q)

ton, torr (ns)

ON-RESISTANCE vs. Vcom AND TEMPERATURE

100

90
80
70
60
50
40
30
20
10

0

190

170

150

130

70

50

30

100

80

60

40

(SINGLE SUPPLY)

[ g
Ta=+85°C .
I L 3
. N — \ =
= Ta=+70°C
/, | | .
- Ta=+25°C
|7 L~ /\\
Ta=-40°C
V+=5V |

V-=0
| |

0 05 10 15 20 25 3.0 35 40 45 50

Veom (V)

ON-RESISTANCE vs. Vcom
(SINGLE SUPPLY)

\ A v-zo |
V=27V g
\ E
\ ve=3v
/ \
1 V4 =5V
NEPZaAN
V4 V= 7.5V
LD vi=10v
N
001 2 3 4 5 6 7 8 9 10
Veowm (V)

ON/OFF TIME vs. TEMPERATURE
V=5V 3
| V-=-5v :

t
ON//
//////
S — torr
40 20 0 20 40 60 80 100
TEMPERATURE (°C)

Ron (Q)

100n

I+1- (A)

Q (pC)

10n

100p

10p

0.1p

ON-RESISTANCE vs. Vcom AND TEMPERATURE
(DUAL SUPPLIES)

FTTT
‘TJ\JW‘O"C Tas 185°C

T~
NN

60

MAX4539-03

50 >

1
|
LT

—
T~ foet

40

foet=T

30 7

Th=-40°C
20

10
V+=5V

V-=-5V

0

5 4 3 -2 -1 01 2 3 45

Veom (V)

SUPPLY CURRENT vs. TEMPERATURE

MAX4539-06

1n

1p

-40 -20 0 20 40 60 80 100 120 140

TEMPERATURE (°C)

CHARGE INJECTION vs. Vcom

10

MAX4539-09

/’

DUAL SUPPLIES

w“r =5V, V-=-5V
4 ~
N
AN

N
/><

SINGLE SUPPLY
V+=5V ‘ ‘
| |

N

-2

5 4 -3 -2 -1 0 1 2 3 45

Veom (V)

MAXIMV



oooosooon/aonn4nnnn
ogooooooonoooononnnnn

oooooo@o)

(Ta = +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION Rourt vs. TEMPERATURE
FREQUENCY RESPONSE vs. FREQUENCY (V+/2 DIVIDER AND V+ - V- DIVIDER)
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