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PART TEMP. RANGE PIN-PACKAGE
MAXA4533CAP 0°C to +70°C 20 SSOP
MAX4533CWP 0°C to +70°C 20 Wide SO
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TOP VIEW

INL E—[><]—£| IN4

NOI%_\_VEEV_,_% NO4
coM1 [ 3 g 18] coms
v-[5] maxam |us] v+
oo[5] M43 [ e

Ne2 [7] [14] ne3
com2 E}\gﬁl com3
NozE_I“A‘\_E NO3
N2 flof—>- 1 -<F—uz] s

SSOP/SO/DIP/CERDIP

SWITCHES ARE SHOWN WITH LOGIC "0" INPUT
N.C. = NOT INTERNALLY CONNECTED

Maxim Integrated Products 1
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ABSOLUTE MAXIMUM RATINGS
Voltages Referenced to GND

VA -0.3V to +44.0V
Ve -44.0V to +0.3V
VA0 Vot -0.3V to +44.0V
COM_, IN_ (Note 1) . (V--0.3V) to (V+ + 0.3V)
NC_, NO_ (NOtE 2)....eevieieeiierieeriienieeee (V+ - 40V) to (V- + 40V)
NC_, NO_1t0 COM_ ..ottt -40V to +40V
NC_, NO_ Overvoltage with Switch Power On

(supplies at £15V) ....ccoviiiriiiiiieie e -30V to +30V
NC_, NO_ Overvoltage with Switch Power Off........ -40V to +40V
Continuous Current into Any Terminal..........cccoccvevvveennnen. +30mA
Peak Current into Any Terminal

(pulsed at 1ms,10% duty CYCle).......cccuveeeiiiiiiiieiiiiien. +50mA

Continuous Power Dissipation (Ta = +70°C)
20-Pin SSOP (derate 10.53mW/°C above +70°C) ........ 842mwW
20-Pin Wide SO (derate 10.00mW/°C above +70°C) .. 800mW
20-Pin Plastic DIP (derate 11.11mW/°C above +70°C) 889mW
20-Pin CERDIP (derate 11.11mW/°C above +70°C).....889mW
Operating Temperature Ranges

MAX4533C_ _ e 0°C to +70°C
MAX4533E_ _ e -40°C to +85°C
MAX4533M_ _ ...-55°C to +125°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (soldering, 10S) ......cccccoeverieeerreeennenn. +300°C

Note 1: COM_ and IN_ pins are not fault protected. Signals on COM_ or IN_ exceeding V+ or V- are clamped by internal diodes.

Limit forward diode current to maximum current rating.

Note 2: NC_ and NO_ pins are fault protected. Signals on NC_ or NO_ exceeding -25V to +25V may damage the device. These
limits apply with power applied to V+ or V-. The limit is £40V with V+ = V- = 0.

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, Ta = TmIN to TmAx, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 3)

PARAMETER | symBoL | CONDITIONS | Ta | MmN TYP  MAX | UNITS
ANALOG SWITCH
Fault-Free Analog Signal Range V+ = +15V, V- = -15V, :
(Note 2) ViNo_ Ve VNO_ OF VNC_ = +15V C.EM V V+ \Y;
COM_to NO COM_to NC V| V| +10V *25°C 125 175
_to NO_or _to NC_ NO_ or VNC_ = +10V,
On-Resistance RoON Ilcom_=1mA C.E 200 Q
M 250
COM_to NO_or COM_to NC_ _ +25°C 1 6
On-Resistance Match Between ARoON VNO_ Oi Vne_ = £10V, C,E 10 Q
Ilcom_ =1mA
Channels (Note 4) M 15
On-Resistance Flatness VCOM—_: +5V, 0, -5V, +25°C 4 Q
Icom_=1mA
NO_ or NC_ Off-Leak | v v 14v ¥2sc 0> 002 05
_or NC_ Off-Leakage NO_(OFF), NO_ or VNC_ = +14V, CE 10 10 nA
Current (Note 5 INC_(OFF Vcowm_ = ¥14V !
( ) ~(OFF) - M -200 200
COM_ On-Leakage Current V. 14V rase 0> 001 05
_ On-Leakage Curren com_ = %14V, _
(Note 5) ICOM_ON) | o or Vi = 14V or floating |- 20 20 nA
- - M -400 400
FAULT
Fault-Protected Analog Signal Applies with power on +25°C -25 +25
VNO_, VNC_ — 5 v
Range (Note 2) Applies with power off +25°C -40 +40
COM_ Output Leakage Current v v 25V r2sc 10 10 nA
| Output Leakage Current, NO_Or VNC_ = 25V, -
Supplies On lcom_ no connection to “ON” channel | E 200 200
M -10 10 HA
NO_ or NC_ Off Input Leak v Vv +25V rase 20 20 nA
_orNC_ nput Leakage NO_ Or VNC_ = £25V, ;
Current, Supplies On INo_, INC_ Vcom_ = F10V CE 200 200
M -10 10 HA

MAXIMN
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ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)

(V+ = +15V, V- = -15V, Ta = TmIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 3)

CEGTXVIN

PARAMETER SYMBOL CONDITIONS TA MIN TYP MAX UNITS
NO_ or NC_ Input Leak v v 40V R W 01 20 nA
_or NC_ Input Leakage NO_or VNC_ = 40V, .
Current, Supplies Off INo_, INC_ | 4= 0,vV-=0 C.E 200 200
M -10 10 HA
COM_ On-Clamp Output VNO_ or VNC_ = +25V +25°C 8 11 13
. Ilcom mA
Current, Supplies On - VNO_or VNC_ = -25V +25°C -12 -10 -7
COM_ On-Clamp Output _ +25°C 1.0 25
Resistance, Supplies On Rcom_ VNo_or Ve = +25V C,E;M 3 ka
+Fault Output Clamp Turn-On RL = 10kQ, o
Delay Time (Note 6) VNO_ OF VNG = 25V +25°C 20 ns
+Fault Recovery Time RL = 10kQ, o
(Note 6) VNO_ Or VNC_ = #25V *25°C 25 us
LOGIC INPUT
IN_ Input Logic Threshold High VIN_H C,E,M 2.4 \Y
IN_ Input Logic Threshold Low VIN_L C,E.M 0.8 \
IN_ Input Current Logic High or _ +25°C -1 0.03 1
= | I VIN = +0.8V or +2.4V A
Low IN_H, In_L IN_ CEM 5 5 2
SWITCH DYNAMIC CHARACTERISTICS
v 1oV +25°C 100 250
' comMm_ = %10V,
Turn-On Time toN RL = 2kQ; Figure 2 C,E 400 ns
M 600
v 1oV +25°C 60 150
. No_ = 10V,
Turn-Off Time toFF RL = 2kQ; Figure 2 C.E 300 ns
M 450
. Vcom_ = %10V, o
Break-Before-Make Time Delay tBBM RL = 1KQ: Figure 3 +25°C 10 50 ns
L CL = 100pF, o
Charge Injection (Note 6) Q Vcom. = 0; Figure 4 +25°C 15 pC
NO_ or NC_ Off-Capacitance CN_(oFF) | f=1MHz; Figure 5 +25°C 5 pF
COM_ On-Capacitance Ccowm_(oN) | f=1MHz; Figure 5 +25°C 12 pF
RL =50Q, CL = 15pF,
Off-Isolation (Note 7) Viso VN_ = 1VRMms, f = 1IMHz; +25°C -62 dB
Figure 6
. RL = 50Q, CL = 15pF,
Channel-to-Channel Crosstalk Vet VN = 1VRus, f = IMHz: +25°C 66 dB
(Note 8) =
Figure 6
POWER SUPPLY
Power-Supply Range V+, V- +4.5 +18 \Y
AllVIN_ =0 or +5V +25°C 600
V+ Supply Current I+ - ’ A
pply VNO_ = VNC_ =0 C,E,M 1000 H
All VIN_ =0 or +5V +25°C 400
V- Supply Current - - ’ A
PRy VNO_ = VNC_=0 C.E M 600 H
AllViN =0 or +5V +25°C 300
GND Supply Current | - ’ A
PR GND | VNo_=Vne_=0 C.E M 450 H

MAXIN 3
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ELECTRICAL CHARACTERISTICS—Single Supply

(V+ = +12V, V- =0, 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 V+ = +12V, V- =0,
(Note 2) Vo e VNO_orVNC_ =+12Vor0 C.EM 0 V+ \Y;
Vit = +12V +25°C 260 390
COM_to NO_, COM_to NC_ r
On-Resistance RoN K:NoowT o; \fr\InCA_ =+10V, C'\,AE 4512(5) Q
COM_ -NO_ On-Resistance V+ = +12V, +25°C 4 10
Match Between Channels ARoN VNO_ or VNC_ = +10V, C,E 20 Q
(Note 4) Ilcom_=1mA M 30
V+ = +12V, +25°C -0.5 0.01 0.5
NO_or NC_ Off Leakage INO_(OFF). | ooy = +10v, +1V CE 10 10 nA
Current (Notes 5, 9) INC_(OFF) VNO. Of VNC_ = +1V, +10V Vi 200 200
V+ = +12V, +25°C -0.5 0.01 0.5
E:N%lt\/;_s (SDnE-)I)_eakage Current Icom_(oN) | Vcom. = +10V, CE 20 20 A
' VNo_ or VNc_= +10V or floating M -400 400
FAULT
Fault-Protected Analog Signal VNG | VNG Applies with power on +25°C -25 +25 v
Range (Note 2) - -| Applies with power off +25°C -40 +40
= +25°C -10 10
COM_ Output Leakage Current, lcom xﬁoz_ Srl\z/\r;lc_ +25V, cE 500 200 nA
Supply On (Note 9) ~ | no connection to “ON” channel [ 10 10 LA
— +25° -2 2
NO_ or NC_ Off Input Leakage VNO_orVnc_ = £25V, >°C 0 0 nA
Current, Suppl OE(Note 9)g No_, Inc_ | veom. = 9. cE 200 200
,» Supply V+ = +12V M -10 10 HA
NO_ or NC_ Input Leak v v 40V R W 01 20 nA
_or NC_ Input Leakage NO_or VNC_ = 40V, .
Current, Supply Off (Note 9) INo_, INC_ V+=0,V-= C’\’AE 21000 21000 X
- K
COM_ On-Clamp Output VNO_orVNC_ = +25V, o
Current, Supply On lcom_ V+ = +12V +25°C 2 s 5 mA
COM_ On-Clamp Output VNO_or VNC_ = +25V, o
Resistance, Supply On RCOM_ | vy = 412v +25°C 2.4 5 kQ
LOGIC INPUT
IN_ Input Logic Threshold High VIN_H C,E,M 2.4 \Y
IN_ Input Logic Threshold Low VIN_L C,E,M 0.8 \Y
IN_ Input Current Logic High or _ +25°C -1 0.03 1
Low IIN_H, IN_L | VIN_=+0.8V or +2.4V CEM 5 3 HA

MAXIMN
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ELECTRICAL CHARACTERISTICS—Single Supply (continued)

(V+ = +12V, V- =0, Ta = TmIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 3)

PARAMETER | symBOL | CONDITIONS | Ta | MmN TYP  MAX | UNITS
SWITCH DYNAMIC CHARACTERISTICS
] Vcom_ = +10V, +25°C 200 500
Turn-On Time toN RL = 2kQ; Figure 2 CEM 1000 ns
. Vcom_ = +10V, +25°C 100 300
Turn-Off Time toFF RL = 2kQ: Figure 2 CEM 900 ns
) Vcowm_ = +10V, °
Break-Before-Make Time Delay tBBM RL = 1k Figure 3 +25°C 5 100 ns
L CL = 100pF, °
Charge Injection Q Vcom,_ = 0; Figure 4 +25°C 2 pC
NO_ or NC_ Off-Capacitance CN_(oFF) | f=1MHz; Figure 5 +25°C 5 pF
COM_ On-Capacitance Ccowm_(oN) | f=1MHz; Figure 5 +25°C 15 pF
RL =50Q, CL = 15pF,
Off-Isolation (Note 7) Viso VNO_ = 1VRwms, f = 1IMHz; +25°C -62 dB
Figure 6
. RL =50Q, CL = 15pF,
Channel-to-Channel Crosstalk Vet VNO = 1VRMs, f = IMHZ: +25°C 65 dB
(Note 8) Figure 6
POWER SUPPLY
Power-Supply Range V+ C,E,M 9 36 \
AllVIN =0or +5V, +25°C 350
V+ Supply Current I+ - A
pRly VNO_=VNC_=0 C,E,M 550 H
AllVIN_ =0 or +12V, +25°C 200 uA
V- and GND Suooly C X | VNO_=VNCc_=0 C,E.M 350
- an upply Curren GND S
AllVIN_=0or +5V, +25°C 350 A
VNO_=VNc_=0 C,E,M 550

Note 3: The 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: Guaranteed by design.

Note 7: Off-isolation = 20log10(Vcom_/ VNO_), Vcom_ = output, VNO_ = input to off switch.

Note 8: Between any two analog inputs.
Note 9: Leakage testing for single-supply operation is guaranteed by testing with dual supplies.

MAXIN
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(V+ = +15V, V- = -15V, Ta = +25°C, unless otherwise noted.)
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(V+ = +15V, V- = -15V, Ta = +25°C, unless otherwise noted.)
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(V+ = +15V, V- = -15V, Ta = +25°C, unless otherwise noted.)
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1. Dddoooooouoooobooood
POWER
SUPPLIES INPUT NC_ NO_ OUTPUT
RANGE
(V+,V-)
On Between Rails On Off NC_
On Between Rails Off On NO_
On Between V+ and (+40V - V+) On Off V+
On Between V+ and (+40V - V+) Off On V+
On Between V- and (-40V - V-) On Off V-
On Between V- and (-40V - V-) Off On V-
off Between Rails off off Follows the load
terminal voltage.
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tg < 20ns MAXI/N
. tr < 20ns MAX4533 NC
/ 0 0 +10V — SWITCH OUTPUT
ViN 7 50% 50% COM
ov NO !
—»| fon - A1V —4— A
I
(OFF — | | t— N | %Q
10V - lOPEN |@— _[>___J
1 n 2
v _XY 50% [ 50% LOGIC . S . —
com ov \ H INPUT ‘ ‘
50% N 7 50%
-10v +15V — -15v
torF — --—— - -
— foN <«—»| [oPEN |€—

(REPEAT TEST FOR IN2, IN3, AND IN4.)
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lLNoF?Jg 3V MAXIMN e
50%
g MAX4533 oMo . Vo1
ov Vcom |COM J_

Veou N

Vo1 09V \

lN—|>_ - - RLZ
SWITCH v T ¢
L2 —
OUTPUT Veom LOGIC GND v
Vo2 0.9V INPUT | = =
— — -15v R| = 1000Q

CEGTXVIN

swreh W ]
OUTPUT —» {p |- > ) |- C| = 35pF
Cy_ INCLUDES FIXTURE AND STRAY CAPACITANCE.
LOGIC 0 INPUT.
03. 0000000000000 0
V+
|
Vin V+ } V+
— IN_ COM_ ] ViN
MAXIM — o
50Q MAX4533
-7 NC_ORNO_ Vour Vour \ A Vour
GND V- CL ?
‘ I 100pF
= V- = A Vout IS THE MEASURED VOLTAGE DUE TO CHARGE-
TRANSFER ERROR Q WHEN THE CHANNEL TURNS OFF.
V- 1S CONNECTED TO GND (0V) FOR SINGLE-SUPPLY OPERATION. Q=AVourxCL
O04. 0000O00OO0OOOOOO
V+
|
V+
NO
V4 maxam - O—
MAX4533 o =
ol
COM = /N IMHz
ADDRESS SELECTE)— IN_ - CAPACITANCE
ANALYZER
GND V- —

V- 1S CONNECTED TO GND (0V) FOR SINGLE-SUPPLY OPERATION.
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pgoooooooonoononoonn
SPDTL OLOOLOOOO

goooo/oooooo@Eo)

N
ADDRESS SELECT ~j~o—{ IN_

v+ 10nF
L NETWORK
= ANALYZER
v+ y
com L) -« 500 500 — OFF ISOLATION = 20 log ~ T~
MAXIM % —
= [o]
MAX4533 — g i
Vout _ Vout
NoNC |/ ———» |MEAS. 1 REF.| ™\ CROSSTALK = 20log 21T~
| - ¢
- L $sog 500 $ as
10nF
e V- —

MEASUREMENTS ARE STANDARDIZED AGAINST SHORTS AT SOCKET TERMINALS.
OFF ISOLATION IS MEASURED BETWEEN COM_ AND “OFF” NO_ OR NC_ TERMINALS.
ON LOSS IS MEASURED BETWEEN COM_ AND “ON” NO_ OR NC_ TERMINALS.
CROSSTALK IS MEASURED BETWEEN COM_ TERMINALS WITH ALL SWITCHES ON.
SIGNAL DIRECTION THROUGH SWITCH IS REVERSED; WORST VALUES ARE RECORDED.
V- IS CONNECTED TO GND (0V) FOR SINGLE-SUPPLY OPERATION.
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PART TEMP. RANGE PIN-PACKAGE
MAX4533CPP 0°C to +70°C 20 Plastic DIP
MAX4533EAP -40°C to +85°C 20 SSOP
MAX4533ESP -40°C to +85°C 20 Wide SO
MAX4533EPP -40°C to +85°C 20 Plastic DIP
MAX4533MJIP -55°C to +125°C 20 CERDIP
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