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PART TEMP.RANGE  PIN-PACKAGE
TOP VIEW MAXINVI MAX4534CUD 0°C to +70°C 14 TSSOP
MAX4534 MAX4534CSD 0°C to +70°C 14 Narrow SO
w 1] ~ ) MAX4534CPD 0°C to +70°C 14 Plastic DIP
MAX4534EUD  -40°C to +85°C 14 TSSOP
2] 2] ovo MAX4534ESD -40°C to +85°C 14 Narrow SO
EI NS el v MAX4534EPD  -40°Cto +85°C 14 Plastic DIP
ot [4 [ ho—p—eti11] No3 MAX4535CUD 0°C to +70°C 14 TSSOP
No2 [5 -4 o—p—o~2-10] No4 MAX4535CSD 0°Cto +70°C 14 Narrow SO
ne. 6] [0] ne. MAX4535CPD 0°C to +70°C 14 Plastic SO
com [7] 5] nc. MAX4535EUD  -40°C to +85°C 14 TSSOP
TSSOP/SOIDIP MAX4535ESD -40°C to +85°C 14 Narr(?w SO
MAX4535EPD -40°C to +85°C 14 Plastic DIP
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ABSOLUTE MAXIMUM RATINGS

(Voltages Referenced to GND) Continuous Power Dissipation (Ta = +70°C)
-0.3V to +44V 14-Pin TSSOP (derate 6.3mW/°C above +70°C) .......... 500mwW
..-44V to +0.3V 14-Pin Narrow SO (derate 8mW/°C above +70°C)....... 640mwW
-0.3V to +44V 14-Pin Plastic DIP (derate 10mW/°C above +70°C) .....800mW
COM_, A_, EN (Note 1) oo (V--0.3V) to (V+ + 0.3V) Operating Temperature Ranges
NO_ (NOtE 2).eeeiieieeiie e (V+ - 40V) to (V- + 40V) MAXA53_C_ Dttt 0°C to +70°C
NO_ t0 COM_ (NOE 2) ...ccvviiiiirieieeiienieennee e -40V to +40V MAXA53 E D .oooveiiieiienieeeieee s -40°C to +85°C
NO_ Overvoltage with Switch Power On (Note 2)...-36V to +36V Storage Temperature Range ...-65°C to +150°C

NO_ Overvoltage with Switch Power Off (Note 2)...-40V to +40V Lead Temperature (soldering, 10S) .........ccccceeeiiiiiireennnnns +300°C
Continuous Current into Any Terminal...........ccccoovcveeeene +30mA
Peak Current Into Any Terminal

(pulsed at 1ms, 10% duty CYCle).......ccvveeeriirereeniinee. +100mA

Note 1: COM_, EN, and A_ pins are not fault protected. Signals on COM_, EN, or A_ exceeding V+ or V- are clamped by internal
diodes. Limit forward diode current to maximum current rating.

Note 2: NO_ pins are fault-protected. Signals on NO_ exceeding -25V to +25V may damage the device during power-on conditions.
When the power is off the maximum voltage range is -40V to +40V.

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, Vo H = VENH = 2.4V, VA L = VENL = 0.8V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at
Ta = +25°C.) (Note 3)

PARAMETER ‘ SYMBOL ’ CONDITIONS Ta MIN TYP MAX | UNITS
ANALOG SWITCH
Fault-Free Analog Signal Range VNO_ Applies with power on or off V- V+ \
) +25°C 275 400
On-Resistance Ron Vcom_ =10V, INno_=1mA CE =00 Q
On-Resistance Match Between _ _ +25°C 2 10
Channels (Note 4) ARON | Veom_ =10V, INno_= 1mA C,E 15 Q
NO_ Off-Leakage Current _ _ +25°C -0.5 0.01 0.5
(Note 5) INO_(OFF) | VNO_ = +10V, Vcom_ = F10V CE s nA
+25°C -2 0.05 2
MAX4534
COM_ Off-Leakage Current lcoM (OF Vcom_ = +10V, C.E -20 20 A
(Note 5) LO)| vno_=#10v axasas | 25°C 1 005 1
C,E -10 10
+25°C -2 0.1 2
MAX4534
COM_ On-Leakage Current | Vcom_ = 10V, CE -25 25 A
(Note 5) COM_(ON) VNo_ = floating MAXA535 +25°C -1 0.1 1
C,E -15 15
FAULT PROTECTION
Fault-Protected Analog Signal Vo Applies with power on -25 +25 A
Range (Note 6) - | Applies with power off -40 +40
COM_ Output Leakage Current, _ _ _ +25°C -20 20 nA
Supplies On lcom_ | VNo_ =225V, Ven =0, Vcom_=0 C,E -1 1 HA

2 MAXIMN
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ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)

(V+ = +15V, V- = -15V, Vo H = VENH = 2.4V, Va_L = VENL = 0.8V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at

Ta = +25°C.) (Note 3)

SEGTVXVIN/VESTXVIN

PARAMETER SYMBOL CONDITIONS TA MIN TYP MAX UNITS
NO_ Input Leakage Current, VNO = +25V, Vcom = F10V, +25°C -20 20
. INO - = nA
Supplies On - | VeN=0 C,E -200 200
NO_ Input Leakage Current, | VNO_= 40V, Vcom_=0, +25°C -20 20 nA
Supplies Off NO_ V+=0,V-=0 C,E -5 5 HA
V| =+25V V =0 7 10 13
COM_On Clamp Output lcom NO_ COM_ +25°C mA
Current, Supplies On - VNO_=-25VVcom_=0 -13 -11 -7
+25°C 0.1 1.0 2.5
COM_ On Clamp Qutput RcoM VNO = 25V KO
Resistance, Supplies On - - C,E 0.08 3
+ Fault Response Time RL = 10kQ, VNO_ = 25V 20 ns
+ Fault Recovery Time RL = 10kQ, VNOo_ = 25V 2.5 us
Fault Trip Threshold RL = 1kQ V- - 400 V+ + 400 mV
LOGIC INPUT
. . VA H
Input Logic Voltage High — " 2.4 \
p g g g VENH
Input Logic Voltage Low VAL, 0.8 \
VENL
Input Logic Current Ia,lEN | VA_=VEN=0.8Vor2.4Vv -1 1 HA
SWITCH DYNAMIC CHARACTERISTICS
= = +25°C 135 275
Enable Turn-On Time toN V.NO— £10V, RL = 1kQ, ns
Figure 3 C,E 400
= = +25°C 60 200
Enable Turn-Off Time toFF V.NO— +10V, R = 1kQ, ns
Figure 3 C,E 250
T ition Ti " Fi 5 +25°C 130 350
ransition Time igure ns
TRANS g CE 500
. VNo_ = #10V, RL = 1kQ,
Break-Before-Make Time Delay tBBM Figure 4 10 60 ns
Charge Injection CL=1nF,VNo_=0,Rs =0,
(Note 7) Q Figure 5 1 10 pC
Off-Isolation RL =50Q, VNo_ = 1VRMmS,
(Note 8) VISO | £ = 1MHz, Figure 6 62 dg
Channel-to-Channel Crosstalk RL =50Q, VNO_ = 1VRMS, )
(Note 9) VeT | t= 1MHz, Figure 7 53 dB
NO_ Off-Capacitance Cno_(oFF)| f=1MHz, Figure 8 5 pF
COM OF.C it . f = 1MHz, MAX4534 6.5 E
-Capacitance .
-ohap COMLOF) Figure 8 MAX4535 4 P
COM On-C it c f = 1MHz, MAX4534 13.5 .
n-Capacitance .
- P COM_ON) Figure 8 MAX4535 105 P

MAXIN 3
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ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)

(V+ = +15V, V- = -15V, Vo H = VENH = 2.4V, Va_L = VENL = 0.8V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at

Ta = +25°C.) (Note 3)

PARAMETER ] SYMBOL \ CONDITIONS \ TA ] MIN  TYP  MAX | UNITS
POWER SUPPLY
Power-Supply Range V+, V- +4.5 +20 \
AlVA = Ven = 0 or 5V +25°C 225 400
V+ Supply Current I+ _ c QE 600 PA
AllVA =Ven =0 or 15V *a5c 125 200
- C.E 300
+25°C 125 200
V- Supply Current - AllVA_=VEN =0, 5V, or 15V CE 00 HA
AllVA =VEN =0 or 15V rasc 0.01 !
GND Supply Current IGND _ C.E 10 PA
N +25°C 100 200
AllVA =VEN =5V CE 300

ELECTRICAL CHARACTERISTICS—Single +12V Supply

(V+ =+12V, V- =0, VA H = VENH = 2.4V, VA L = VENL = 0.8V, Ta = TmIN to TmiN, unless otherwise noted. Typical values are at

Ta = +25°C.) (Note 3)

PARAMETER ] SYMBOL \ CONDITIONS \ TA ] MIN  TYP  MAX | UNITS
ANALOG SWITCH
Fault-Free Analog Signal Range VNO_ Applies with power on or off 0 V+ \Y
+25°C 650 950
On-Resistance RoN Vcom =10V, Ino = 500pA Q
- - C,E 1100
On-Resistance Match Between _ _ +25°C 10 25
Channels (Note 5) ARoN | Veom_ =10V, INo_ = 500pA C,E 40 Q
NO_ Off-Leakage Current Vcom =10V, 1V; +25°C -0.5 0.01 0.5
INO_(OFF) t nA
(Notes 5, 10) VNo_ =1V, 10V C,E -10 10
MAX4534 rasc 2 2
COM_ Off-Leakage Current |COM_(OFF) \1/\(;_0'\"— =10v, CE -20 20 A
(Notes 5, 10) - o +25°C -1 1
VNo_=1V,10V | \ax4535
C,E -15 15
+25°C -2 2
Vcom_ =10V, | MAX4534
COM_ On-Leakage Current lcom_(oN) 1v; C,E -20 20 A
(Notes 5, 10) _ VNo = 10V, +25°C 1 1
ol i MAX4535
1V, or floating CE 15 15

MNAXIMV
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ELECTRICAL CHARACTERISTICS—Single +12V Supply (continued)

(V+ =+12V, V- =0, VA H = VENH = 2.4V, VAo L = VENL = 0.8V, Ta = TmIN to TmIN, unless otherwise noted. Typical values are at

Ta = +25°C.) (Note 3)

PARAMETER ] SYMBOL \ CONDITIONS \ TA ] MIN  TYP  MAX | UNITS
FAULT PROTECTION
- i Applies with all power on -25 25
Fault-Protected Analog Signal VNO pp‘ . p +25°C v
Range (Note 6) - | Applies with all power off -40 40
COM_ Output Leakage Current, lcom VNO_ = 25V, +25°C -20 20 nA
Supply On - | Vcom=0 C,E -1 1 HA
+25°C -20 20 nA
NO_ Input Leakage Current, ING VNO = £25V. Veom =0,
Supply On - - - C,E -5 5 PA
+25°C -20 0.1 20 nA
NO_ Input Leakage Current, ING VNO = 240V, V+ = 0
Supply Off - - C,E -5 5 HA
COM_ ON Output Current, _ o
Supply On Ilcom_ VNO_ = 25V +25°C 2 3 5 nA
COM_ ON Output Resistance, _ o
Supply On Rcom_ | VNO_ =25V +25°C 2.4 6 kQ
Fault Trip Threshold RL = 1kQ V- - 400 V+ + 400 mv
LOGIC INPUT
. . VA H
Input Logic Voltage High — 2.4 \Y
p g g g VENH
. Va_L
Input Logic Voltage Low - 0.8 Y
p g g VENL
Input Logic Current IA,IEN | VA_=VEN=0.8Vor24Vv -1 1 [IAN
SWITCH DYNAMIC CHARACTERISTICS
= = +25°C 220 500
Enable Turn-On Time toN V.COM— 10V, R = k0, ns
Figure 3 C,E 700
= = +25°C 100 250
Enable Turn-Off Time tOFF V.COM— 10V, R = k0, ns
Figure 3 C,E 350
Break-Before-Make Time Delay tBBM V.COM— =10V, R = 2kQ, +25°C 50 100 ns
Figure 4
L CL=1nF,VNo_=0,Rs =0, o
Charge Injection (Note 7) Q Figure 5 +25°C 2 10 pC
. RL =50Q, VNo_= 1VRMS, )
Off-Isolation (Note 8) Viso f = 1MHz, Figure 6 62 dB
Channel-to-Channel Crosstalk ver RL =50Q, VNo_= 1VRwmS, 65 dB

(Note 9)

f = 1MHz, Figure 7

MAXIN
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ELECTRICAL CHARACTERISTICS—Single +12V Supply (continued)

(V+ =+12V, V- =0, VA H = VENH = 2.4V, VAo L = VENL = 0.8V, Ta = TmIN to TmIN, unless otherwise

Ta = +25°C.) (Note 3)

noted. Typical values are at

PARAMETER \ SYMBOL ] CONDITIONS ] TA \ MIN  TYP  MAX | UNITS
POWER SUPPLY
Power-Supply Range V+ 9 36 \Y
ALV Ve = 0 or 12V +25°C 75 150
A~ TEN C.E 250
V+ Supply Current I+ FETTS 150 75 HA
AllVA =Vgny=5V
A_TYEN C.E 375

Note 3: Algebraic convention is used in this data sheet; the most negative value is shown in the minimum column.

Note 4:  ARoN = RON(MAX) - RON(MIN)-

Note 5: Leakage parameters are 100% tested at maximum-rated hot temperature and guaranteed by correlation at Ta = 25°C.
Note 6: NO_ pins are fault protected, and COM_ pins are not fault protected. The max input voltage, on NO_ pins, depends upon
the COM_ load configuration. Generally, the max input voltage is £25V, with £15V supplies, and a load referred to ground.

For more detailed information, see the NO_ Input Voltage section.
Note 7: Guaranteed by design.

Note 8: Off-isolation = 20 log10 (Vcom_/ VNO ), Vcom_ = output, VNo_ = input to off switch.

Note 9: Between any two analog inputs.

Note 10: Leakage testing for single-supply operation is guaranteed by testing with dual supplies.

gooogud

(V+ = +15V, V- = -15V, Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE vs.
Vcom (DUAL SUPPLIES)

ON-RESISTANCE vs.
Vcom (SINGLE SUPPLY)

MAX4534 toc02
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(V+ = +15V, V- = -15V, Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE vs. Vcom AND CHARGE INJECTION vs. Vno
TEMPERATURE (SINGLE SUPPLY) LEAKAGE CURRENT vs. TEMPERATURE (DUAL AND SINGLE SUPPLIES)
1000 ‘ 3 1p ] 4 <
N\ H E s
900 +125°C S ma 4| g
w0 AN A 2 100n /’ g 3 E
|~ ~—— A\ / / = /
700 Z g = 10n A 2
|~ P ,xﬁo C _ 4 / /_/
S 600 N +25°C__ = lcom_on A Vi = 415V /
= //N\L—/ goAn 7 X o 1 +=+ / 4
g 500 - 7 NG40°C < / = V-=-15V
= =100 A lcom_orr =4 4 /
400 N ~ 5100p 7 0 7
300 55°C 10 y/ 94 N e "/gk
200 / / INo_oFF _
V=12V
V+=+12V 1p V -2 V-=0
100 = E 7 / -
V-=0 ) ‘ ‘
0 ‘ 0.1p -3
0 2 4 6 8 10 12 14 55 30 -5 20 45 70 95 120 145 145 10 50 5 10 15
Veom (V) TEMPERATURE (°C) Vo (V)
ENABLE ON/OFF-TIMES vs. ENABLE ON/OFF-TIMES vs. ENABLE ON/OFF-TIMES
SUPPLY VOLTAGE (DUAL SUPPLIES) SUPPLY VOLTAGE (SINGLE SUPPLY) vs. TEMPERATURE
400 s 500 s 200 2
350 3 450 2 180 He
200 \ : 400 ‘\ : 160 /,/ :
\ 350 140 ]
2 250 5 % on _A1
= \\ £ 300 \ £ 120 7
£ 200 \ 8 20 5 100 //
= \ ton = Z _—
< 150 \ S—— 2 200 < 80
\ e | N 150 / 60 {oFF — ]
OFF N
100 N \ on )/ | —
™~ 100 —— 40
N~ A\ |
50 50 torF 20
0 0 ‘ 0
+4 36 8 £10 +12 14 16 +18 20 0 5 10 15 20 25 30 35 40 20 0 2 40 60 80
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) TEMPERATURE (°C)
POWER-SUPPLY CURRENT vs. POWER-SUPPLY CURRENT vs. POWER-SUPPLY CURRENT
TEMPERATURE (Va0 = VAL = VEN = 0) TEMPERATURE (VaQ = VA1 = VEN = 5V) vs. LOGIC VOLTAGE (VA_, Ven)
250 S 500 o 300 —y
o P~ | E veziv |8
— g g V-=0 g
\ 2 400 E: 3
150 — z ~— Z 250 5
I+ I 300 \
100 _ T —— = 200
ER ERLy 12 \
2 IGND El 2 N
5 0 5 100 S 150 \
= 50 PR F N
10 | — 100 h
T | - IGND
-150 [ — o = 5__—% 50
-200
-250 -300 0
40 20 0 2 40 60 8 40 20 0 2 40 60 80 0 2 4 6 8 10 12 14
TEMPERATURE (°C) TEMPERATURE (°C) Va_, Ven (V)
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(V+ = +15V, V- = -15V, Ta = +25°C, unless otherwise noted.)

POWER-SUPPLY CURRENT
vs. LOGIC VOLTAGE (Va_, VEN)

FREQUENCY RESPONSE

LOGIC-LEVEL THRESHOLD
vs. SUPPLY VOLTAGE

500 9 10 ‘ 3 3.0 v ‘0 3
S E] -z U g
3 ! 3 ]
il e AN ¢ BANDWIDTH g 4 |
. 0 z o 25 — g
300 N /// =] DUAL /7»/
™ 30 2 20 SUPPLIES
=< N+ T 4 d
3 200 ~ = / @ SINGLE
S g & X+ supPLY
3 100 8 50 g7 F 15 A
—— w
T . = CROSSTALK // & f
Wl T
P / -70 / / % 1.0
100 = - 0 //OFF-ISOLATION S
- 05
| e
-250 v
-300 -110 0
2 4 6 8 10 12 14 000 01 1 10 100 1000 0 5 10 15 20 25 30 35 40
Va_ Ven (V) FREQUENCY (MHz) SUPPLY VOLTAGE (V)

+15V
IN_

0
10V/div
-15v

+15v
COM_
0
10V/div
15V

FAULT-FREE SIGNAL PERFORMANCE

gy ey gy

,_,J .......

Sus/div
FAULT-FREE RAIL-TO-RAIL SIGNAL HANDLING
WITH 15V SUPPLIES

MAX4534toc16

INPUT OVERVOLTAGE vs. OUTPUT CLAMPING

25V e T e
.,. ........ 42
: \ |
|N_ - I ITIPICIN S
0 A ............. Y
: +15V
-25V
0 0
CoM ;
Do -15V
Sps/div
+25V OVERVOLTAGE INPUT WITH THE OUTPUT

CLAMPED AT +15V
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Al A0 EN ON SWITCH
X X 0 None
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X = Don't care; logic 0: VaL < +0.8; logic 1: VaH = +2.4V

MAX4535(00002010000000)
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X = Don't care; logic 0: VaL < +0.8; logic 1: VaH = +2.4V
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