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PART TEMP. RANGE PIN-PACKAGE
MAX4631CSE 0°C to +70°C 16 Narrow SO
MAX4631CPE 0°C to +70°C 16 Plastic DIP
MAX4631ESE -40°C to +85°C 16 Narrow SO
MAX4631EPE -40°C to +85°C 16 Plastic DIP
MAX4631MJE -55°C to +125°C 16 CERDIP
MAX4632CSE 0°C to +70°C 16 Narrow SO
MAX4632CPE 0°C to +70°C 16 Plastic DIP
MAX4632ESE -40°C to +85°C 16 Narrow SO
MAX4632EPE -40°C to +85°C 16 Plastic DIP
MAX4632MJE -55°C to +125°C 16 CERDIP
MAX4633CSE 0°C to +70°C 16 Narrow SO
MAX4633CPE 0°C to +70°C 16 Plastic DIP
MAX4633ESE -40°C to +85°C 16 Narrow SO
MAX4633EPE -40°C to +85°C 16 Plastic DIP
MAX4633MJE -55°C to +125°C 16 CERDIP
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ABSOLUTE MAXIMUM RATINGS
(Voltages referenced to GND)

-0.3V to +44V
..-44V to +0.3V
-0.3V to +44V
(V--0.3V) to (V+ + 0.3V)

COM_, IN_ (Note 1)
NC_, NO_ (Note 2)

MAXA631_ E cooovvoeeeeeeeeeeeeeeeen. (V+ - 36V) to (V- + 36V)

MAXAB32_ E oo, (V+ - 25V) to (V- + 25V)

MAXA633_ E oo, (V+ - 36V) to (V- + 36V)
NC_, NO_to COM_

Y T R =N -36V to +36V

MAXAB32_ _E oo -25V to +25V

MAXAB33_ _E ..ovooeeeeeeeeeeeeeeeeeeeeeee e -36V to +36V

Continuous Current into Any Terminal...........cccccooveiveeenn. +30mA
Peak Current into Any Terminal (pulsed at 1ms,

10% dULY CYCI) ...vvviieiiiiiiee e +50mA
Continuous Power Dissipation (Ta = +70°C) (Note 2)

Plastic DIP (derate 10.53mW/°C above +70°C) .......... 842mw

Narrow SO (derate 8.70mW/°C above +70°C) ............ 696mwW

CERDIP (derate 10.00mW/°C above +70°C)............... 842mwW
Operating Temperature Ranges

MAXAB3_C_E ..oooiiiiiiiieiieie e 0°C to +70°C

MAX463_E_E -40°C to +85°C

MAXA63 M_E ...oooiiiiieieiieeeee e -55°C to +125°C
Storage Temperature Range............cccccvvveeeeeeees -65°C to +150°C
Lead Temperature (soldering, 10S€C) ........cccvvvvrerveernnen. +300°C

Note 1: COM_ and IN_ pins are not fault protected. Signals on COM_ to 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 (see Electrical Characteristics). With power applied to V+ or V-, signals on NC_ or
NO_ exceeding 25V (MAX4632) or £36V (MAX4631/MAX4633) may damage the device. With V+ = V- =0, signals on NC_

or NO_ exceeding +40V may damage the device.

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, VINL_= 0.8V, VINH_ = 2.4V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 3)

PARAMETER | symeoL | CONDITIONS | Ta | WMN TYP  MAX | UNITS
ANALOG SWITCH
Fault-Free Analog Signal Range :
(Note 2) VNo_, VNC_ C.E.M V. v+ Y
+25°C 62 85
COM_to NO_or NC_ Vcom_ = %10V,
On-Resistance RoN lcom =1mA CE 100 Q
- M 200
COM_ to NO_or NC_ v — 10V +25°C 3 6
On-Resistance Match ARON | COM—_‘l—m A C,E 10 Q
Between Channels (Note 4) COM_= M 15
+25°C -0.5 0.01 0.5
NO_, NC_, COM_ Off-Leakage 'INO— OFF) | veom = +14V, CE = s A
Current (Note 5) NC_ (OFF). VNO orVNc = F14V !
lcom_(oFF) - - M -100 100
Veow,_ = £14V, +25°C| 05 001 05
?N?),tv;_B())n Leakage Current Icom_(ON) | VNO_or VNnc_ = +£14V CE -20 20 nA
or floating M -100 100
FAULT PROTECTION
MAX4631/
Applies with MAX4633 C,E.M -36 36
Fault-Protected Analog VNG L VNG | power on Vv
Signal Range (Note 2) - MAX4632 C,E,M -25 25
Applies with power off C,E.M -40 40

MAXIMN
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ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)

(V+=+15V, V-=-15V, V|NL_ = 0.8V, VINH_ = 2.4V, Ta = TMIN t0 Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS TA MIN TYP MAX UNITS
- +25°C -10 10
COM_ Output Leakage Current, VNo_or VN.C— iZSV nA
- Ilcom no connection to “on” channel C,E -200 200
Supplies On -
(MAX4632 onIy) M -1 1 PA
‘ +25°C -20 20 A
NO_ or NC_ Input Leakage VNO_or VNC_ = £25V, B n
Current, Supplies On INo_ INc_ Vcom =10V CE 200 200
- M -10 10 HA
. +25°C -20 20 A
NO_ or NC_ Input Leakage _ . n
Current, Supplies Off INo_, INC_ | VNO_orVNc_ = +40V, C E 200 200
M -10 10 PA
COM_ Output Clamp Current, lcom VNO_or VNc_ = +25V +25°C 13 18 24 mA
Supplies On -~ | VNo_orVnc_ =-25V +25°C -24 -18 13
COM_ Output Clamp Resistance, _ o
Supplies On Rcom_ | VNo_or VNc_ = #25V +25°C 0.5 1 kQ
LOGIC INPUT
IN_ Input Logic Voltage High VINH_ C,E;M 2.4 \Y
IN_ Input Logic Voltage Low VINL_ C,E.M 0.8 \
IN_ Input Current Logic _ +25°C -1 0.03 1
High or Low INH_, INL_ | VIN_= 0.8V or 2.4V CEM = 5 HA
SWITCH DYNAMIC CHARACTERISTICS
+25°C 100 150
Turn-On Time toN V.COM— = £10V, R = 1kQ, C, E, 500 ns
Figure 2
M 600
. +25°C 50 100
) ' Vcom_ = +10V, RL = 1kQ,
Turn-Off Time toFF Figure 2 C,E, 400 ns
M 500
Break-Before-Make Time Delay Vcom_ = 10V, RL = 1kQ, o
(MAX4632 only) BBM | Figure 3 +25°C 10 40 ns
N CL = 100pF, Figure 4, R
Charge Injection (Note 6) Q NO_=NC_=GND, Rs = 0 +25°C 5 10 pC
NO_, NC_ Off- Capacitance Cnc_(oFF), | NO_=NC_=GND, f=1MHz, | - ", 18 pF
CNo_(oFF) | Figure 5
. COM_=GND, f = 1MHz,
COM_ Off-Capacitance CcoM_(OFF) Figure 5 C,E,M 18 pF
. COM_=NO_=NC_=GND,
COM_ On-Capacitance Ccom_(oN) f = 1MHz, Figure 5 C,E,M 22 pF

MAXIN 3
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ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)
(V+=+15V, V-=-15V, V|NL_ = 0.8V, VINH_ = 2.4V, Ta = TMIN t0 Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS TA MIN TYP MAX UNITS

] _ RL = 50Q, C| = 15pF,
(C’)\lf:):zo;?tlon Viso VNO_ = VNc_ = 1VRMmS, C.EM -62 dB
f = 1MHz, Figure 6

RL =50Q, C. = 15pF,
Vet VNO_=VNc_ = 1VRwms, C,E,M -66 dB
f = 1MHz, Figure 7

Channel-to-Channel Crosstalk
(Note 8)

POWER SUPPLY

Power-Supply Range V+, V- C,E,M +4.5 +18 Vv
AllVIN =0or5V +25°C 230 325
V+ Supply Current - ' A
pply 1+ VNoO_ Of VNG =0 CEM 550 u
AllViN =0or 5V +25°C 130 200
V- Supply Current , - ' A
PRY ! VNo_or VN =0 C.EM 300 W
AllViN_ =0 or 15V, +25°C -1 0.01 1
GND Supply Current | Vno_orVne_ =0 C.EM 10 A
u urren
PPY N vy = sV, +25°C 125 175 K
VNo_orVnc =0 C,E,M 300

ELECTRICAL CHARACTERISTICS—Single Supply
(V+=+15V, V-=-15V, V|NL_= 0.8V, VINH_ = 2.4V, TA = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 3)

PARAMETER \SYMBOL\ CONDITIONS ] TaA \ MIN TYP  MAX ‘UNITS

ANALOG SWITCH

Fault-Free Analog Signal Range

(Note 2) VNO_, VNC_ C,E.M 0 v+ v
+25°C 125 200
COM_to NO_or NC_ Vcom_ = 10V,
On-Resistance RoN lcom = 1mA CE 250 Q
B M 300
COM_to NO_or NC_ _ +25°C 4 10
; Vcom =10V,
On-Resistance Match ARON | —1mA C,E 20 Q
Between Channels (Note 4) CcoM_= v 0
+25°C -0.5 0.01 0.5
NO_, NC_, COM_ Off-Leakage INO_ (OFF), | Vcom_ =10V, N
Current (Notes 5, 9) INC_(OFF) | VNO_oOrVNc_ =12V CE 10 10 nA
B B - M -200 200
y +25°C -0.5 0.01 0.5
COM_ On-Leakage Current Vcom_ = 10V, .
(Notes 5, 9) ICOM_ON) | yd or Ve = 1V or 12V CE 20 20 nA
- - M -400 400
FAULT PROTECTION
MAX4631/
Applies with MAX4633 C,.EM -36 36
Fault-Protected Analog VNG . VNG | power on v
Signal Range (Note 2) - - MAX4632 C,E,M -25 25
Applies with power off C,E;M -40 40

4 MAXIMN
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ELECTRICAL CHARACTERISTICS—Single Supply (continued)
(V+=+15V, V-=-15V, V|NL_ = 0.8V, VINH_ = 2.4V, Ta = TMIN t0 Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS TA MIN TYP MAX UNITS
VNO_or VNc_ = +25V, C,E -10 10 nA
gl?Mﬁe(?sué%m Leakage Current, lcom_ no connection to “on” channel
PP (MAX4632 only) M 1 1 LA
NO_ or NC_ Input Leakage | | VNO_Or VNC_ = #25V, CE -100 100 nA
Current, Supplies On NO_, INC_ Vcom_ = %10V M -10 10 UA
NO_ or NC_ Input Leakage _ CE -100 1 100 nA
Current, Supplies Off INo_, INc_ | VNo_orVnc_ = +40V M -10 10 A
COM_ Output Clamp Current, _ o
Supplies On Ilcom_ VNO_or VNc_ =25V +25°C 4 55 10 mA
COM_ Output Clamp Resistance, _ o
Supplies On Rcom_ | VNo_orVnc =25V +25°C 1 25 kQ
LOGIC INPUT
IN_ Input Logic Voltage High VINH_ C,E;M 2.4 \Y
IN_ Input Logic Voltage Low VINL_ C,ElM 0.8 \
IN_ Input Current Logic _ +25°C -1 0.03 1 HA
High or Low IINH_, INL_ | VIN_=0.8V or 2.4V CEM N 5 A
SWITCH DYNAMIC CHARACTERISTICS
+25°C 140 250
Turn-On Time toN \F/icgﬂl;/le_z— +10V, RL = 2kQ, C, E, 300 ns
M 500
+25°C 100 200
Tum-Off Time tOFF \F’i%ﬁ?"e—z‘ +10V, RL = 2kQ, CE 250 ns
M 400
Break-Before-Make Time Delay Vcom_ = 10V, RL = 2kQ, o
MAX4632 onl BBM | Figure 3 +25°C S 40 ns
Y g
Charge Injection (Note 6) Q (N:E): ior\?gF’ngKg 4}.\;3 -0 +25°C 5 pC
: . CNc_(oFF), | NO_=NC_=GND,
NO_, NC_ Off-Capacitance CNG_(OFF) | f= IMHz, Figure 5 C,E,M 20 pF
COM_ Off-Capacitance Ccom_(OFF) EISL\A@ ; GND, f=1MHz, C,E,M 20 pF
COM_ On-Capacitance CcoMm_(oN) ]?:OQAM }—:IzNgéu:reNE?_ = GND, C,E,M 25 pF
3 : RL =50Q, CL = 15pF,
oty Viso | VNo_=Vnc_=1VRws, C.EM 62 dB
f = 1MHz, Figure 6
o RL =50Q, C. = 15pF,
(Cl\:l;gngl to-Channel Crosstalk ver VNO_ = VNG, = 1VRMS. C.EM 65 dB
f = 1MHz, Figure 7

MAXIN 5
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ELECTRICAL CHARACTERISTICS—Single Supply (continued)
(V+=+15V, V-=-15V, V|NL_ = 0.8V, VINH_ = 2.4V, Ta = TMIN t0 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- C,E,M 0 36 \%
AllViN =0or5V, +25°C 165 250
V+ Supply Current I+ VNolNo_r VNG =0 CEM 200 HA
AllViN =0 or 5V, +25°C 165 250
GND Supply Current IGND VNQINO_r VNG =0 Y 200 A

Note 2: NC_and NO_ pins are fault protected (see Electrical Characteristics). With power applied to V+ or V-, signals on NC_ or
NO_ exceeding +25V (MAX4632) or £36V (MAX4631/MAX4633) may damage the device. With V+ = V- = 0, signals on NC_
or NO_ exceeding +40V may damage the device.

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 +25°C.

Note 6: Guaranteed by design.

Note 7: Off-isolation = 20log1o [Vcom_/ (VNc_ or VNo )], Vcom_ = output, VNC_ or VNo_ = input to off switch.

Note 8: Between any two switches.

Note 9: Leakage testing for single-supply operation is guaranteed by testing with dual supplies.

goododd

(Ta = +25°C, unless otherwise noted.)

SWITCH ON-RESISTANCE vs. Vcom ON-RESISTANCE vs. Vcom SWITCH ON-RESISTANCE
(DUAL SUPPLIES) AND TEMPERATURE (DUAL SUPPLIES) vS. Vcom (SINGLE SUPPLY)
200 3 120 ] 500 T 2
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160 Vi = 5V A\ g 100 \ Ta=sgsee a1 [ g 0 \‘/v+ I g
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@ N @ —\ o Vis
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0 | | o L= 50 %‘/// —
20 45 10 5 0 5 10 15 20 45 0 5 0 5 10 15 0 5 10 15 2 25 30
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(Ta = +25°C, unless otherwise noted.)
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(Ta = +25°C, unless otherwise noted.)

LEAKAGE CURRENT vs. TEMPERATURE

ON/OFF TIME vs. TEMPERATURE
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V- IS CONNECTED TO GND (0V) FOR SINGLE-SUPPLY OPERATION.
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V- 1S CONNECTED TO GND (0V) FOR SINGLE-SUPPLY OPERATION.
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V- 1S CONNECTED TO GND (0V) FOR SINGLE-SUPPLY OPERATION.
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= IN_ NO_ORNC_ Vin_
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50Q MAX4631
MAX4632
— MAX4633
COM_ T Vout Vour A Vour
GND V- CL f
I
= v = A Vo IS THE MEASURED VOLTAGE DUE TO CHARGE-
TRANSFER ERROR Q WHEN THE CHANNEL TURNS OFF.
V- IS CONNECTED TO GND (0V) FOR SINGLE-SUPPLY OPERATION. 0=AVour-CL
O04. 000O0O0O0O0OO0OOOOO
V+
|
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v | mmam -
MAX4631 e
MAX4632 -
COM N\ 1MHz
ADDRESS SELECT ~j~o—] IN_ MAX4633 - CAPACITANCE
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pp— — V-

05. COM_ONO OOONC OO

12

MAXIMN




oooooooonnn
ogooooooononn

goooo/oooooo@Eo)

V+ 10nF
T_{ = NETWORK
— ANALYZER
" 500 500 v
Vin - = ouT
A M| -——— . OFF-ISOLATION =20 log ~(
xeea2 % ON-LOSS = 20 log ~JOUT
MAX4632 = o
MAX4633 Your
ADDRESS SELECT ~j~o—{ IN_ noone |/ — e |wess | N
-+ - f $509 500 $ Bl
1 100F —+

MEASUREMENTS ARE STANDARDIZED AGAINST SHORT 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.

SIGNAL DIRECTION THROUGH SWITCH IS REVERSED; WORST VALUES ARE RECORDED.
V- 1S CONNECTED TO GND (0V) FOR SINGLE-SUPPLY OPERATION.
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v+ 100F
l_—L— NETWORK
= ANALYZER
500 Vin 500 500
Vo e = MA@M
Vout
_ Inonc com_ | (N ———» MBS | REF.) /7N
MAXIM f 00 500 f
MAX4631 - —
24y MAX4632 24y
‘ MAX4633 ' L L
P L N2 f—o—y CROSSTALK = 20 log V\j’%
GND V-
1 10nF A1
p— — V- p—
V- IS CONNECTED TO GND (0V) FOR SINGLE-SUPPLY OPERATION.
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DIP/SO DIP/SO DIP/SO
MAX4631 MAX4632 MAX4633
LOGIC SWITCH LOGIC  [SWITCHES 1, 2|SWITCHES 3, 4 LOGIC SWITCH
0 OFF 0 OFF ON 0 OFF
1 ON 1 ON OFF 1 ON
SWITCHES SHOWN FOR LOGIC "0" INPUT N.C. = NOT INTERNALLY CONNECTED
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B10.014 |0.019 | 0.35]|0.49 D10386(0.394| 9.80|10,00|16| C
C|0,007 10010 | 019|025
e 0.050 Le7/ NOTES.
E 0‘15[] 0‘157 3‘80 4‘0[] 1. D&E DO NOT INCLUDE MOLD FLASH
H[0.228]0.244] 5.80]6.20 B NI EXEERD 1o Co0es e NAT
h [][jl[] OOEO []85 []5[] 3. LEADS TO EiE COPLANAR WITHIN
L [0.016 [0.050 [ 0.40]1.27 OO NG DIMENSION: MILLIMETER

4,
S. MEETS JEDEC MS012-XX AS SHOWN
IN ABOVE TABLE

6. N = NUMBER OF PINS
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3. CONTROLLING DIMENSION: MILLIMETER
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