Fast, Low-Voltage, Dual 42 SPDT
CMOS Analog Switches

ABSOLUTE MAXIMUM RATINGS

(Voltages Referenced to GND) Continuous Power Dissipation (Ta = +70°C)

Vb, IN -0.3V to +6V 10-Pin pMAX (derate 4.7mW/°C above +70°C)............ 330mwW
COM_, NC_, NO_(Note 1) ....ocovriiiiiiris -0.3Vto (V+ + 0.3V) 10-Pin Thin QFN (derate 24.4mW/°C above +70°C) ..1951mW
Continuous Current into Any Terminal .........ccccocoevienrne. +30mA Operating Temperature Range ..........c..ccccoceeeen. -40°C to +85°C
Peak Current into COM_, NC_, NO_ Storage Temperature Range ........... -65°C to +150°C

(pulsed at 1ms, 10% duty cycCle).......cccceeiiiiiiiiiienn. +100mA Lead Temperature (soldering, 10S) ........cccccevviriiiinrnnnn. +300°C
Note 1: Signals on NO_, NC_, or COM_ exceeding V+ or GND are clamped by internal diodes. Limit forward-diode current to maxi-
mum 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 +5V Supply

(V+ = +4.5V to +5.5V, ViH = +2.4V, V|L = +0.8V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

MAX4635/MAX4636

(Notes 2, 9)
PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
ANALOG SWITCH
Vcom_,
Analog Signal Range VNO_, 0 V+ Y
VNC_
= = Ta = +25°C 25 4
On-Resistance RoN V+ =45V, lcom_=10mA, A Q
VNO_or VNc_=0to V+ Ta = TMIN to TMAX 45
On-Resistance Match V+ =45V, Icom =10mA, | TA =+25°C 0.1 0.2
ARON - Q
Between Channels (Notes 3, 4) VNo_orVNc_=0toV+ | Ta = TMIN to TMAX 0.4
On-Resistance Flatness V+ = 4.5V, Icom_= 10mA,| Ta = +25°C 0.5 1
RFLAT(ON) = Q
(Note 5) VNO_ or VNC_ =0toV+ TA = TM|N to TMAX 1.2
V+ =55V, Vcom_=1V, |Ta=+25°C -0.1 +0.01 0.1
NNO? lglC_ Off-Leakage Current IlNc_(OFF), 45V: Vo, or Vi, = 45V, nA
(Note 6) NO_(OFF) 1V Ta=TMmINto TMaXx | -0.3 0.3
COM_ Off-Leakage Current Ve =5.5ViVoou_ = 1V, | Ta = +25°C 01 001 01
Note 6) Icom_(oFF)| 4.5V;VNO_or VNC_ =45V, nA
( v TAa=TMmINto Tmax | -0.3 0.3
V+=55V;V, =45V, - o i
COM_ On-Leakage Current 1\7\/ \?OM*_45V Ta = +25°C 0.1 +0.01 01
Note 6) ICOM_(ON) ; VNO_or VNC_=4.5V, nA
( 1V or floating Ta=TMINto Twax | -0.3 0.3
DIGITAL 1/O (IN1, IN2)
Input Logic High VIH 2.4 \
Input Logic Low ViL 0.8 \
Input Leakage Current lH, I VIN_=0or +5.5V -100 5 100 nA
2 MAX1/V
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Fast, Low-Voltage, Dual 4Q2 SPDT
CMOS Analog Switches

ELECTRICAL CHARACTERISTICS—Single +5V Supply (continued)

(V+ = +4.5V to +5.5V, ViH = +2.4V, V|L = +0.8V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

(Notes 2, 9)
PARAMETER | symBoL | CONDITIONS | MmN TYP  MAX | UNITS
DYNAMIC
, VNO_, VNC_ =3V, Ta = +25°C 12 14
(T’:jg;e%r)‘ Time ton | RL = 300Q, CL = 35pF, ns
Figure 1a Ta = TMIN to TMAX 16
, VNO_, VNC_=3V; Ta = +25°C 5 6
(T’tl‘g;e%f; Time toFF | RL = 300, CL = 35pF, ns
Figure 1a Ta = TmIN to TmAax 8
Break-Before-Make Time VNo_, VNC_ = 3V; Ta=+25°C /
(Note 6) tBBM RL = 300Q, C = 35pF, ns
© Figure 1b Ta = TMIN to TmAX 1
Charge Injection Q VGEN = 2V, Rgen = 0, CL = 1.0nF, Figure 2 2 pC
: CNO_(OFF), -
NO_, NC_ Off-Capacitance - VNO_, VNC_= GND, f = 1MHz, Figure 3 9 F
- P CNC_(OFF) NO_ NG 9 P
COM_ On-Capacitance Ccom_(oN)| Vcom_= GND, f = 1MHz, Figure 3 32 pF
) CL = 5pF, RL=50Q, f = 10MHz, Figure 4 -52
Off-Isolation (Note 7) Viso - dB
CL = 5pF, RL=50Q, f = IMHz, Figure 4 -65
CL = 5pF, RL =509, f = 10MHz, Figure 4 -66
Crosstalk (Note 8) Vet - dB
CL = 5pF, RL=50Q, f = 1MHz, Figure 4 -67
Total Harmonic Distortion THD RL = 600Q, VNO_ = 5Vp-p, f = 20Hz to 20kHz 0.1 %
SUPPLY
Positive Supply Current ’ [+ ’ V+ =55V, VN =0orV+ 0.001 1.0 uA

ELECTRICAL CHARACTERISTICS—Single +3V Supply

(V+ = +2.7V to +3.6V, V|H = +2.0V, V|L = +0.8V, TA = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

(Notes 2, 9)
PARAMETER | symoL | CONDITIONS MIN TYP  MAX | UNITS
ANALOG SWITCH
VCcoMm_,
Analog Signal Range VNO_, 0 V+ \
VNC_
- - Ta = +25°C 5 55
On-Resistance RoN Vi =27V, lcom_=10mA, A Q
VNO_ or VNC_ =0toV+ Ta = TMIN to TMAX 8
On-Resistance Match Between V+ =27V, Icom_ = 10mA, |TA=+25°C 0.1 0.2
ARON - Q
Channels (Notes 3, 4) VNo_orVNc_=0toV+ |Ta = TMIN to TMAX 0.4
On-Resistance Flatness V+ =27V, Icom =10mA, |TA = +25°C 15 2
RFLAT(ON) N Q
(Note 5) VNO_orVNc_=0toV+ |Ta = TN to TmAX 2.5
NO_, NC_ Off-Leakage Current | INO_(OFF), | V+=33V;Vcom_=1V,3V; |TA=+25°C -0.1 +0.01 0.1 A
(Note 6) INC_(OFF) | VNO_or VNC_ =3V, 1V Ta=TMmiNto TMax | -0.3 0.3
COM_ Off-Leakage Current COML(OFF) V+=33V;Vcom_=1V,3V; |Ta = +25°C -0.1 +0.01 0.1 A
ICOM_(OFF
(Note 6) - VNO_ or VNC_ =3V, 1V Ta = TMIN to TMAX 0.3 0.3

MAXIMN
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Fast, Low-Voltage, Dual 42 SPDT
CMOS Analog Switches

(@ ELECTRICAL CHARACTERISTICS—Single +3V Supply (continued)
ﬂ (V+ = +2.7V to +3.6V, V|H = +2.0V, V|L = +0.8V, TA = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)
m (Notes 2, 9)
v PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
* COM_ On-Leakage Current Ve =3.3ViVoom_=1V. T = +25°C 01 2001 0.1
< (Note 6) lcomM_(oNy | 3V;VNo_or VNe_ =1V, nA
E 3V, or floating Ta=TuiNto TMAX | 03 0.3
DIGITAL I/O (IN1, IN2
~ _ (. )
m Input Logic High VIH 2.0 v
n Input Logic Low VIL 0.4 V
@ Input Leakage Current lIH, lIL ViIN_=0or +5.5V -100 5 100 nA
¥ | bynamic
> VNO_, VNC_ = 2V; Ta= +25°C 14 18
< Turn-On Time (Note 6) toN CL = 35pF, RL = 300Q, ns
E Figure 1a TA = TMIN to TmAX 20
VNO_, VNC_ = 2V; Ta = +25°C 6 8
Turn-Off Time (Note 6) tOFF CL = 35pF, RL= 300Q, ns
Figure 1a TA = TMIN to TmAX 10
Break-Before-Make Time Vo_, VNe_ =2V, Ta = +25°C ’
(Note 6) CL = 35pF, RL = 3009, ns
Figure 1b TA = TMIN to TmAX 1
Charge Injection Q VGEN = 1.5V, RgeN = 0, CL = 1.0nF, Figure 2 11 pC
: CNO_(OFF), -
NO_, NC_ Off-Capacitance - VNO_, V = GND, f = 1MHz, Figure 3 9 F
- N pact CNe_(oFF) | O NC- o i
COM On-Capacitance CcoMm (ON)[ Vcom = GND, f = 1MHz, Figure 3 32 pF
Off-Isolation (Note 7 v CL = 5pF, RL=50Q, f = 10MHz, Figure 4 -52 4B
-Isolation (Note 7) IS0 I"Cl = 5pF, RL= 500, f = 1MHz, Figure 4 -65
CL = 5pF, RL=50Q, f = 10MHz, Figure 4 -66
Crosstalk (Note 8) Vet - dB
CL = 5pF, RL=50Q, f = 1MHz, Figure 4 -67
SUPPLY
Positive Supply Current [+ V+ =3.6V,VIN=0or +3.6V 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: ARON = RON(MAX) - RON(MIN).

Note 4: ARoN matching specifications for QFN-packaged parts are guaranteed by design.

Note 5: Flatness is defined as the difference between the maximum and minimum values of on-resistance as measured over the
specified analog signal ranges.

Note 6: Guaranteed by design.

Note 7: Off-Isolation = 20log1o (Vcom / VNO), Vcom = output, VNO = input to off switch.

Note 8: Between any two switches.

Note 9: QFN packaged parts are tested at +25°C and guaranteed by design and correlation over the entire temperature range.

4 MAXIMN
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Fast, Low-Voltage, Dual 4Q2 SPDT
CMOS Analog Switches

Typical Operating Characteristics

(Ta = +25°C, unless otherwise noted.)
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MAX4635/MAX4636

Fast, Low-Voltage, Dual 42 SPDT
CMOS Analog Switches

(Ta = +25°C, unless otherwise noted.)

Typical Operating Characteristics (continued)

TOTAL HARMONIC DISTORTION
FREQUENCY RESPONSE vs. FREQUENCY
10 o 0.12 =
; I
10 = 0.10 W E
. sanowinT [ R -
) H' / = |
a OFF-ISOLATION | /||t = 006
S -40 )‘\”V ' =
-50 { 0.04
-60 i )
TSt CROSSTALK 0.02
-70 ‘ HHH' ‘ ‘ ‘ 600€2 IN AND OUT
w0 o Le=svil [ 1]]
001 01 1 10 100 1k 10 100 1k 10k 100k
FREQUENCY (MHz) FREQUENCY (Hz)
Pin Description
PIN
NAME FUNCTION
MAX4635 MAX4636
1 1 IN1 Logic Control for Switch 1
2 9 NO1 Normally Open Terminal of Switch 1
3 3 GND Ground
4 7 NO2 Normally Open Terminal of Switch 2
5 5 IN2 Logic Control Input for Switch 2
6 6 COM2 Common Terminal of Switch 2
7 4 NC2 Normally Closed Terminal of Switch 2
8 8 V+ Input Supply Voltage, +1.8V to +5.5V
9 2 NCA Normally Closed Terminal of Switch 1
10 10 COMA1 Common Terminal of Switch 1
6 AXIW
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Fast, Low-Voltage, Dual 4Q2 SPDT
CMOS Analog Switches

MAXI/N
MAX4635/MAX4636
Ve Vi+ 05V tr <ons
| H+5: tf < 5ns
m LOGIC 0 /
* INPUT
ViN© NC_orNO_ v COM_ Vour
o NO_orNC_ 4 |
I
IN : RL G
‘—[>- - —_|_ SwiTcH
LOGIC GND = e OUTPUT
INPUT J_ >
= - LOGIC INPUT WAVEFORMS INVERTED FOR SWITCHES
Cp INCLUDES FIXTURE AND STRAY CAPACITANCE. THAT HAVE THE OPPOSITE LOGIC SENSE.
Figure 1a. Switching Time
tr < 5ns
MAXIMN t < 5ns
MAX4635/MAX4636 V4 Vi 05V
| LOGIC 0
Vi NPUT 50%
Vin NC_ or NO_ Vour
NO_orNC_ , T ot
— — I
I
1 R CL
LOGIC @ GND = = o
INPUT J_ Vour 9% Vour
= = -ty ——
Cr INCLUDES FIXTURE AND STRAY CAPACITANCE.
Figure 1b. Break-Before-Make Interval
MAXI
MAX4635/MAX4
635/MAX4636 v|+ AVaur ¢
Vr Vour
RGEN *
‘\C M * Vour
IM OR N T IN
+ CL OFF OFF
VeeN _— I ON
GND IN =
1 -
- - N OFF OFF
VINL TO Ving Q= (AVou)(CL)

IN DEPENDS ON SWITCH CONFIGURATION;
INPUT POLARITY DETERMINED BY SENSE OF SWITCH.

Figure 2. Charge Injection

MAXIMN
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MAX4635/MAX4636

Fast, Low-Voltage, Dual 4Q2 SPDT

CMOS Analog Switches

Detailed Description

The MAX4635/MAX4636 are low-on-resistance (RON),
low-voltage, dual SPDT analog switches that operate
from a +1.8V to +5.5V supply. The MAX4635/MAX4636
feature very fast switching speed (toN = 14ns max,
tOFF = 6ns max) and guaranteed break-before-make
switching. The low maximum RoN allows high continu-
ous currents to be switched in a variety of applications.

Applications Information

Logic Inputs
The MAX4635/MAX4636 logic inputs (IN1, IN2) can be
driven up to +5.5V, regardless of the voltage on V+.
This allows interfacing to 5V logic signals while operat-
ing with a +3.3V supply voltage without external level
translation.

Analog Signal Levels
Analog signals ranging over the entire supply voltage
(V+ to GND) can be passed with very little change in
on-resistance (see Typical Operating Characteristics).
The switches are bidirectional, so the NO_, NC_, and
COM_ pins may be used as either inputs or outputs.

I1H

MEASUREMENTS ARE STANDARDIZED AGAINST SHORTS AT IC TERMINALS.
OFF-ISOLATION IS MEASURED BETWEEN COM_ AND "OFF" NO_ ORNC_ TERMINAL ON EACH SWITCH.
ON-LOSS IS MEASURED BETWEEN COM_ AND "ON" NO_ OR NC_ TERMINAL ON EACH SWITCH.
CROSSTALK IS MEASURED FROM ONE CHANNEL TO ALL OTHER CHANNELS.

SIGNAL DIRECTION THROUGH SWITCH IS REVERSED; WORST VALUES ARE RECORDED.

oV Power-Supply Sequencing a_nd
Overvoltage Protection
* Caution: Do not exceed the absolute maximum rat-
= v ings because stresses beyond the listed ratings can
COM_+ ”,,%z,g;gw cause permanent damage to the device. Proper
MAX4636 power-supply sequencing is recommendeql for all
CMOS devices. Always apply V+ before applying ana-
1Y L log signals, especially if the analog signal is not current
Rl I ISR S J ™ limited. If this sequencing is not possible, and if the
ZS—OR analog inputs are not current limited to less than 30mA,
f - 1MHz = add a small-signal diode (D1) as shown in Figure 5. If
GND the analog signal can dip below GND, add D2. Adding
J__ protection diodes reduces the analog range to a diode
= drop (about 0.7V) below V+ (for D1), and a diode drop
above ground (for D2).
Figure 3. Channel Off/On-Capacitance
+5V 10nF Yo
OFF-ISOLATION = 20log ~2UT
T_{ |__I_ NETWORK Vin
= ANALYZER y
00RVE —f I Ve N 502 S0 — ON-L0SS - 2010g 1"
MAXIM i
N MAX4635 = CROSSTALK - 2010g 0L
MAX4636 ~ Vour —> | MEAS = REF |~ "
Y Y
GND = $509 50Q % =
JT; _L_

Figure 4. On-Loss, Off-Isolation, and Crosstalk

MAXIMN
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Fast, Low-Voltage, Dual 42 SPDT
CMOS Analog Switches

Chip Information

POSITIVE SUPPLY
* 01 TRANSISTOR COUNT: 239
Vi) AKX PROCESS: CMOS
MAX4635
MAX4636

X _
Vgé

GND
hils
Figure 5. Overvoltage Protection Using Two External Blocking
Diodes

On-resistance increases slightly at low supply voltages.
Maximum supply voltage (V+) must not exceed +6V.
Adding protection diode D2 causes the logic threshold
to be shifted relative to GND. Protection diodes D1 and
D2 also protect against some overvoltage situations.
With Figure 5's circuit, if the supply voltage is below the
absolute maximum rating, and if a fault voltage up to
the absolute maximum rating is applied to an analog
signal pin, no damage results.

MAXIMN 9
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Fast, Low-Voltage, Dual 4Q2 SPDT
CMOS Analog Switches

© Package Information
ﬂ (The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
m go to www.maxim-ic.com/packages.)
N o
* - e 4XS &
I %
< 1] | | 10 INCHES MILLIMETERS %
E DIM| MIN | MAX [ MIN MAX 3
N~ A - 0.043 - 1.10
m T | A1 | 0.002 | 0.006 | 0.05 | 0.15
A2 | 0.030 | 0.037 | 0.75 | 0.95
ﬂ D1 [ 0.116 | 0.120 | 295 [ 3.05
@ M D2 [ 0114 | 0118 | 2.89 [ 3.00
v E1| 0116 | 0120 | 295 [ 3.05
§ 0.500.1 E2 | 0.114 | 0.118 2.89 3.00
| A
* 05501 \N H [ 0187 | 0199 | 475 [ 5.05
< I L [00157 [ 0.0275]| 040 [ 0.70
] L1 0.037 REF 0.940 REF
E 2 ] b [0.007 Jo.0106] 0177 | 0.270
! o650 1 e 0.0197 BSC 0.500 BSC
— |e— +
620, c [0.0035 ] 0.0078 ] 0.090 | 0.200
TOP VIEW BOTTOM VIEW S 0.0196 REF 0.498 REF
- o 0= | 6= 0= [ 6=
‘ D2 E2
f GAGE PLANE
A2
L LS S
—{b}=— A o 1 E1 ’I L f
D1 — L1
FRONT VIEW SIDE VIEW
>,
[DRALLAS SVIAXI/VI
NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH. T‘:RLEPRIETARWNFORMMON
2. MOLD FLASH OR PROTRUSIONS NOT TQ EXCEED 0.15mm (.006"). PACKAGE OUTLINE, 10L uMAX/uSOP
i' ﬁgg:ll:sRD‘lj-lE-lDNEGC DMIgE':§|7OC"l_:BAMILLIMETERS' APPROVAL DOCUMENT CONTROL NO. REV. 1
: : 21-0061 1 |/
Note: The MAX4636 does not have an exposed pad.
10 AXIW
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Fast, Low-Voltage, Dual 42 SPDT
CMOS Analog Switches

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

%)
o
w
JE Iy B z
A l— D2 —] T
| e——-—D —l =
| _| - ’:AZ =z
T1+—PN1DD £
1 N ‘/ 1 q
= _NTE =]
+—E5~{ cos e
/ +E N = :
i N/2)-1 @
PIN 1 E 2 = ) —|— g "R s
INDEX
AREA DETAILA _/sl\ 3 J E
~E=-
-5 I=
I [
wi—] ~ =
TOP VIEW SIDE VIEW BOTTOM VIEW
(R IS OPTIONAL) ‘
l —‘||E||‘— TERMINAL TIP —‘||§||‘— ‘
E R EVEN TERMINAL 00D TERMINAL
f N,
SDE VW D RALLAS /WLAXIVI
H‘;;ACKAGE OUTLINE, 6, 8 & 10L,
TDFN, EXPOSED PAD, 3x3x0.80 mm
NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY APPROVAL OOCUMENT CONTROL NO. REV
21-0137 |/
COMMON DIMENSIONS
SYMBOL | MIN. | MAX.
A 070 | 080
D 290 | 3.10
E 290 | 3.10
Al 000 | 005
L 020 | 040
K 0.25 MIN.
A2 0.20 REF.
PACKAGE VARIATIONS
PKG. CODE N D2 E2 e JEDEC SPEC b [(N/2)-1] x e
T633-1 6 | 150:0.10 | 2.300.10 | 0.95BSC | M0229/WEEA | 0.400.05 | 1.90 REF
T833-1 8 | 1.50£0.10 | 2.30£0.10 | 0.65BSC | MO229/WEEC | 0.30£0.05 | 1.95 REF
T1033-1 10 1.50+0.10 | 2.30+0.10 | 0.50 BSC | MO229 /WEED-3 | 0.25+0.05 | 2.00 REF
NOTES:
1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.
2. COPLANARITY SHALL NOT EXCEED 008 mm.
3. WARPAGE SHALL NOT EXCEED 0.10 m
4. PACKAGE LENGTH/PACKAGE WIDTH ARE CONSIDERED AS
SPECIAL CHARACTERISTIC(S). ~,
5. DRAWING CONFORMS TO JEDEC M0229, EXCEPT DIMENSIONS "D2” AND "E2". @3@0‘5&%§/V'/J‘|/Vl
6. "N” IS THE TOTAL NUMBER OF LEADS.
PACKAGE OUTLINE, 6, 8 & 10L,
TDFN, EXPOSED PAD, 3x3x0.80 mm
21-0137 b |~

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.

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 11

© 2003 Maxim Integrated Products Printed USA MAXIM s a registered trademark of Maxim Integrated Products.
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