MAX4645/MAX4646

Fast, Low-Voltage, 2.5, SPST,

CMOS Analog Switches

ABSOLUTE MAXIMUM RATINGS

Vb, VINTO GND L -0.3to +6V
COM, NO, NC to GND (Note 1)......ccccoverine. -0.3V to (V+ + 0.3V)
Continuous Current (any terminal).........ccccoooeiiviniiineenn. +50mA
Peak Current COM, NO, NC

(pulsed at Tms 10% duty CYCl€)......ccovevviviiiiiiiiiiis +100mA

Continuous Power Dissipation (Ta = +70°C)

5-Pin SOT23 (derate 7.1mW/°C above+70°C)............ 571mW
6-Pin SOT23 (derate 8.7mW/°C above +70°C)........... 696mwW
8-Pin uMAX (derate 4.1mW/°C above+70°C)............. 330mw
Operating Temperature Range ..............ccccceev.n. -40°C to +85°C
Storage Temperature Range ..........c.ccccovvenen. -65°C to +150°C
Lead Temperature (soldering, 10S) .....c.ccccevviiiiiineiennn. +300°C

Note 1: Signals on NO, NC, or COM, exceeding V+ or GND are clamped by internal diodes. Limit forward current to maximum 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+=45V1t05.5V, ViH=24V, V| =0.8V, Ta = TmIN to TmAx, unless otherwise specified.) (Notes 2, 3)

PARAMETER \ SYMBOL \ CONDITIONS \ MIN TYP  MAX | UNITS
ANALOG SWITCH
Vcom,
| t Volt R 0 Vv \Y
nput Voltage Range Ve, VMG +
COM to NO or NC Icom = 10mA, Ta = +25°C 15 25
. RoN VNO or VNG = 0to V+, Q
On-Resistance
V+ =45V Ta = TMIN to TmAX 3
- Icom = 10mA, Ta = +25°C 0.1 0.4
On-R t Flat
(NnOteej;s ance Flatness RFLAT(ON) | VNO Of VNG = 010 Va4, o
V+ =45V Ta = TMIN to Tmax 0.6
V =1V, 4.5V, = o N
Off-Leakage Current INO(OFF), Vﬁg“gr VNG = 4.5V, 1V Ta=+25°C 0.25 0.01 0.25 nA
(NO or NC) (Notes 5, 6) INC(OFF) V4 = 5.5V TA = TMIN 10 TMAX -0.35 0.35
Vcom = 1V, 4.5V; Ta = +25°C -0.25 0.01 0.25
COM Off-Leak C t
(Notes 5 6()5a age Lurren Icom(OFF)| VNO or VNC = 4.5V, 1V; nA
' V+ =55V Ta = TMIN to TmAX -0.35 0.35
V+=55V;Vocom =45V, | Ta=+25°C 025 001 0.25
COM On-Leakage Current
(Notes 5, 6) 9 Icom©N) | 1V; VNO or VNC = 4.5V, nA
' 1V, or floating Ta = TMIN to TMAX -0.35 0.35
LOGIC INPUT
Input Logic High ViH 24 V
Input Logic Low ViL 0.8 V
Logic Input Current IIN VIN_ = 0.8V or 2.4V -0.1 0.005 0.1 pA
SWITCH DYNAMIC CHARACTERISTICS
. VNO, VNG = 3V, RL = 300Q, | TA = +25°C 12 15
Turn-On Time (Note 5) toN CL = 35pF, Figure 2 TA = TN 0 Tiax 8 ns
= - Ta = +25° 8 10
Turn-Off Time (Note 5) tOFF VNO, VNC = S.V’ RL=300Q, | Ta=+257C ns
CL= SSDF, Flgure 2 Ta = TMIN to TmAX 12
2 M AXXI/M
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Fast, Low-Voltage, 2.5, SPST,
CMOS Analog Switches

ELECTRICAL CHARACTERISTICS—Single +5V Supply (continued)
(V+ =4.5Vto 55V, ViH=24V, V| =0.8V, Ta = TuIN to TMAX, unless otherwise specified.) (Notes 2, 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Charge Injection Q \F/%EE z gVth_Jr:e 13'0“':’ Ta = +25°C 5 pC
NO or NC Capacitance COFF ;/2‘01 |\/|\|/—|'ic I;gi,r\leDE; Ta = +25°C 17 pF
COM Off-Capacitance Coom \F/E%ZGND' F=1MHz, | 1 _ tosec 17 oF
COM On-Capacitance Ccom yg%waz\/l\é?gx’;%: GND Ta = +25°C 38 pF

VNO = VNC = 1VRMS,
RL = 50Q, CL = 5pF, Ta = +25°C -55 dB
. f = 10MHz, Figure 4
Off-Isolation (Note 7) Viso
VNO = VNC = 1VRMS,
RL = 50Q, CL = 5pF, Ta = +25°C -75 dB
f = 1MHz, Figure 4
Total Harmonic Distortion THD fRi ZOGF?S% g(;/lfHPz Ta = +25°C 0.014 %
POWER SUPPLY
. V+=55V,Vin=0orV+, | TA=+25°C 0.0001
Positive Supply Current [+ all channels on or off A= T 0 Taax o PA

ELECTRICAL CHARACTERISTICS—Single +3V Supply

(V+=2.7V10 3.3V, Vi = 2.0V, V|L = 0.4V, Ta = TmIN to TmAx, unless otherwise specified.) (Notes 2, 3)

PARAMETER \ SYMBOL \ CONDITIONS \ MIN TYP MAX | UNITS
ANALOG SWITCH
Veow,
Input Voltage Range VNG, VNG 0 V+ \
Ilcom = 10mA, Ta = +25°C 2.5 3.5
COM tolNO or NC RoN VNG OF VNG = 0 10 V4. o
On-Resistance
V4 =27V Ta = TMIN to TMAX 4.5
. Ilcom = 10mA, Ta = +25°C 0.5 0.9
On-Resist Flat
(NnOtee:;s ance Flatness RELATOON) | VNO O VNG = 0 to V-, o
V+ =27V Ta = TMIN to Tmax 1
Off-Leakage Current INO(OFF), mhg:vm i\gv 1V Ta=+25°C -0.25 0.01 0.25 oA
(NO or NC) (Notes 5, 6) INC(OFF) Vi = 3.3V R Ta = TMIN 10 TMAX 035 035
COM Off-Leakage Current || xCOM :VW’ S\QV " Ta=+25°C -0.25 001 025 R
(Notes 5, 6) COM(OFF) | VNO or VNC = 3V, 1V; n
’ V+ =3.3V TA = TMIN to TmaX -0.35 0.35
COM On-Leakage Current | | ¥+ = 3':\3/\/; VCO\'\;' =1V, 3Vi| Ta = +25°C 025  0.01 0.25 .
(Notes 5, 6) COM(ON) | VNO or VNC = 1V, n
' 3V or floating Ta = TMIN to Tmax -0.35 0.35
N AXIMW 3
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Fast, Low-Voltage, 2.5, SPST,
CMOS Analog Switches

ELECTRICAL CHARACTERISTICS —Single +3V Supply (continued)
(V+=2.7V10 3.3V, Vi = 2.0V, VL= 0.4V, Ta = TmIN to TmAx, unless otherwise specified.) (Notes 2, 3)

© PARAMETER | SYMBOL | CONDITIONS | MIN  TYP  MAX | UNITS
¥ [ LociciNpPUT
* Input Logic High ViH 2.0 v
< Input Logic Low ViL 0.4 v
E Logic Input Current lIN VIN_ = 0.4V or 2.0V -1 0.005 1 pA
NG SWITCH DYNAMIC CHARACTERISTICS
lﬂ VNO, VNC = 2.0V, Ta = +25°C 12 15
ﬂ- Turn-On Time (Note 5) toN RL = 300Q, C| = 35pF, ns
m Figure 2 Ta = TMmIN to TMAX 20
A B VNO, VNC = 2.0V, Ta = +25°C 8 10
* Turn-Off Time (Note 5) tOFF RL = 300Q, C| = 35pF, ns
Figure 2 Ta = TmIN to TmAX 13
E Charge Injection Q \F/%gE:j z 85;{95;2 1.0nF, Ta = +25°C 4 pC
NO or NC Capacitance COFF YEO1I\>I/HN§ lzzigGu,\r]gé Ta = +25°C 17 pF
COM Off-Capacitance Ccom \F/i%CL)J’;AeEGNDY f=1MHz, Ta = +25°C 17 pF
COM On-Capacitance Ccowm Yg?%;z\/’}‘:?g:rg%: GND, Ta = +25°C 38 pF
VNO = VNC = 1VRMS,
RL = 509, CL = 5pF, Ta = +25°C -55
) f = 10MHz, Figure 4
Off-Isolation (Note 7) Viso dB
VNO = VNC = 1VRMS,
RL = 50Q, C|_ = 5pF, Ta = +25°C -75
f = 1MHz, Figure 4
POWER SUPPLY
= = Ta = +25°C 0.0001
Positive Supply Current [+ Vﬁ' h3'3v’| ViN=0 ?fr V+, A pA
all channels on or o TA=TM|N tOTMAX 1.0

Note 2: The algebraic convention, where the most negative value is a minimum and the most positive value is a maximum, is used
in this data sheet.

Note 3: SOT packages are 100% production tested at +25°C. Limits at the maximum rated temperature are guaranteed by
correlation.

Note 4: Flatness is defined as the difference between the maximum and the minimum value of on-resistance as measured over the
specified analog signal ranges.

Note 5: Guaranteed by design.

Note 6: Leakage parameters are 100% tested at +85°C and guaranteed by correlation at +25°C.

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

4 MAXI N
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Fast, Low-Voltage, 2.5, SPST,
CMOS Analog Switches

Typical Operating Characteristics

(Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE vs. Vcom ON-RESISTANCE vs. Vgom ON/OFF-LEAKAGE CURRENT
AND SUPPLY VOLTAGE AND TEMPERATURE vs. TEMPERATURE
12 T 5 25 = 1 8
Vi=18V g g g
10 E 20 —~ E: z
' ) Tp=+85°C //\\‘ =
o s /‘& N A D~ 5 OEAKAGE =]
g \ g " h-t) — = P
B 6 = 3 01 —
o o =
\V+ =25V 10 Ta=-40°C 5 OFF-LEAKAGE
4 = - "
/ %V+:3V S /
2 ’f\v \__‘ 05 ,/
O el ~
vy =5y Ve=45V Vi =55V
0 ‘ 0 : 001 i
0 1 2 3 4 5 0 1 2 3 4 5 40 20 0 20 4 60 80
Veom (V) Veom (V) TEMPERATURE (°C)
SUPPLY CURRENT vs. SUPPLY VOLTAGE TURN-ON/TURN-OFF TIME TURN-ON/TURN-OFF TIME
AND TEMPERATURE vs. TEMPERATURE vs. Vcom
70 s 12 | g 8 ‘ g
S N i [ 2
60 ¢ I . [ e : 7y <
= —k = =
z ¥ torF °
= 8 L — B
5 / z [ z O
S 3 Ta=+85°C——~1 S 6 S 4
> ] ]
= 3
g 2 / \ 4
@ (]
10 ~ Ta=425C ———— 2
0 Th=-40°C —| 2 Veom=3v 1
| Vi=5V Ve—sy
10 0 — 0 ‘
0 1 2 3 4 5 40 20 0 20 40 60 80 100 10 15 20 25 30 35 40 45 50
SUPPLY VOLTAGE (V) TEMPERATURE (°C) Ve (V)
TOTAL HARMONIC DISTORTION
CHARGE INJECTION vs. Vcom vs. FREQUENCY FREQUENCY RESPONSE
30 5 0.016 2 0 -
2% TN\ g 0014 g 10 ON-LOSS I~ &
2 /A N V=Y < ' H 0 T
6:: 15 // \ \\ 0012 30 l
z  f N V+-3v 0.010 g
2 \ - = 4
2 s S 0,008 2 50 J
= \ \ = = OFF-LOSS | LA
g ! \ \ 0.006 g 60 i
z 5 70 4
\ 0.004 pr
10 INPUT IMPEDANGE = 6009 S D%
. 0.002 = . AU L ve=5v il
15 f = 20Hz TO 50kHz 0 506 IN AND OUT
2 o Ll 1o -100 o
0 1 2 3 4 5 0.01 0.1 1 10 100 0.1 1 10 100 1000
Veom (V) FREQUENCY (kHz) FREQUENCY (MHz)
MAXIM 5
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MAX4645/MAX4646

Fast, Low-Voltage, 2.5, SPST,

CMOS Analog Switches

Pin Description

PIN
MAX4645 MAX4646 NAME FUNCTION
S0T23-5 | SOT23-6 | pMAX | SOT23-5 | SOT23-6 | pMAX
1 1 1 1 1 1 COM Analog Switch Common Terminal
2 2 8 — — — NO Analog Switch Normally Open Terminal
— — — 2 2 8 NC Analog Switch Normally Closed Terminal
3 3 3 3 7 GND Ground
4 4 4 4 6 IN Logic Control Input
— 5 2,35 — 5 2,3, N.C. No Connection. Not internally connected.
5 6 4 5 6 4 V+ Positive Supply Voltage

Detailed Description

The MAX4645/MAX4646 are low 2.5Q max on-resis-
tance (at V+ = 5V), low-voltage analog switches that
operate from a +1.8V to +5.5V single supply. CMOS
switch construction allows processing analog signals
that are within the supply voltage range (GND to V+).

Applications Information

Proper power-supply sequencing is recommended for
all CMOS devices. Do not exceed the absolute maxi-
mum ratings because stresses beyond the listed rat-
ings can cause permanent damage to the devices.
Always sequence V+ on first, followed by the logic
inputs, NO, or COM. If power-supply sequencing is not
possible, add two small signal diodes (D1, D2) in series
with the supply pins for overvoltage protection (Figure
1). Adding these diodes reduces the analog signal by
one diode drop below V+ and one diode drop above
GND, but does not affect the low switch resistance and
low leakage characteristics of the device. Device oper-
ation is unchanged, and the difference between V+ and
GND should not exceed 6V.

Although it is not required, power-supply bypassing
improves noise margin and prevents switching noise
from propagating from the V+ supply to other compo-
nents. A 0.1uF capacitor, connected from V+ to GND,
is adequate for most applications.

POSITIVE SUPPLY
i MAXIM
ol MAX4645
Vs MAX4646
COM NO

o
Vg%

ND

G
hil

Figure 1. Overvoltage Protection Using Two External Blocking

Diodes

MAXI N
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Fast, Low-Voltage, 2.5, SPST,
CMOS Analog Switches

Test Circuits/Timing Diagrams

MAXIMN
MAX4645
V4
MAX4646 | Ve tr<5ns
2 st
OUTPUT
SWITCH N
puT Voou — <2 . Y Vour
: RL CL
! 300Q 35pF
L[> - I
LOGIC GND B B SWITCH
INPUT 1 OUTPUT
CL INCLUDES legURE AND STRAY CAPACITANCE. LOGIC INPUT WAVEFORMS INVERTED FOR SWITCHES
Vour=Veou (RL +LRON ) THAT HAVE THE OPPOSITE LOGIC SENSE.
Figure 2. Switching Time
MAXIM Vi AVour ¢
MAX4645 |
MAX4646
v Vour
Raen f
COM 7 NO Vour
CL
VGEN _— 1T
_—|_ GND IN —
= = o
N OFF OFF
Vin Q = (AVour)(CL)
Figure 3. Charge Injection
MAXIM 7
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Fast, Low-Voltage, 2.5, SPST,
CMOS Analog Switches

Test Circuits/Timing Diagrams (continued)

Figure 4. Off-Isolation/On-Channel Bandwidth Figure 5. Channel Off/On-Capacitance

Q INAXIMN Ve INAXIMN
100F
T Vi MAX4645 MAX4645
* 10nF MAX4646 _,__| ' MAX4646
= V+
< SIGNAL =
— COM
E GENERATOROGB  ~ foom V* -
NG @ i ViL OR
— v ! IN
g = AN " CAPACITANCE [ <"
< ? METER ; Incor
O MALYZER | o~ [N r = = 1MH ]—_ O_NO—(
A B Y| e _ B G0
* RS> T T L

Pin Configurations/Functional Diagrams/Truth Tables (continued)

TOP VIEW
[ ] [ ] [ ] [ ]
com [1] 6] v com [1] 6]v  com [ f—oTa—s]n0 com [T }—oT"—s] nc
z NC. [2] [7] avp e [2] [7] enp
2 5 NC [2 5] N
o [2] 5] ne [2] 5] ne Ne. [3] [6] N ne [3] 6] In
o] mmam ] mmam
oo [3| mmamls] oo [3] smamlly] Vel maxaess I NG VLA maxgess L NG
MAX4645 MAX4646
SOT23-6 SOT23-6 HMAX HMAX
PNG —~aJ6][5][4]
XYZA NOTE: SOT23-6 INPUT SWITCH STATE
PACKAGE MAX4645 | WAX4646
HAS LETTERING ; OFF o N.C. = NOT INTERNALLY CONNECTED
NEAREST PIN 6. 1 N OFF
L[] [8] SWITCHES SHOWN FOR LOGIC 0 INPUT.

Chip Information

TRANSISTOR COUNT: 50

8 MAXI N
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Fast, Low-Voltage, 2.5, SPST,
CMOS Analog Switches

Package Information
(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.)

g
o1 < 0.25 5
“ " "e s SYMBOL | MIN [ MaAX b
> A 0.90 | 1.45 5
PIN 1 < 4 A Al 0.00 015 @
— P‘J L A2 0.90 | 1.30
— b 035 | 0.50
[ [ C 0.08 0.20
| D 280 | 3.00
¢ 4-——rF——4— € ¢4+t - £l E 260 | 3.00
E1l 150 | 175
, , L 0.35 | 0.60
L1 060 REF
¢ L e 095 BSC.
e el 1.90 BSC.
|__91—| o] a 0° | 8
—C
D
0P VIEW SIDE VIEW
1
A A2 |
4 A L,y
&
FRONT VIEW
NOTES:
ALL DIMENSIONS ARE IN MILLIMETERS.
FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN
DATUM A & LEAD SURFACE.
3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR. MOLD DALLAS ~
FLASH, PROTRUSION OR METAL BURR SHOULD NOT EXCEED 0.25 MM.
4, PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING. SEMICONDUCTOR /VI/J‘I/VI
5. MEETS JEDEC MOL78, VARIATION AA. PROPRICTARY INFORNATION
6, LEADS TO BE COPLANAR WITHIN 0,10 mm, -
7. SOLDER THICKNESS MEASURED AT FLAT SECTION OF LEAD BETWEEN TLACKAGE OUTLIN:N'T:IO: 23, 5L =
0.08mm AND 0.15Smm FROM LEAD TIP. APPRD ""‘:“31_0057 E %
AXIWV 9
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Fast, Low-Voltage, 2.5, SPST,
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.)

0.25

el

6LSOT.EPS

0.90 145
Al 0.00 015
A2 0.90 1.30
b 0.35 0.50
SEE NOTE S i ; i | C 0.08 0.20

EXAMPLE D 2.80 3.00

1 | Tk L3 E £l 150 | L/5

| | L 0.35__| 0.60

- . L1 0.60 REF.

PIN1T —— ' el 1.90 BSC.
LD. DOT L1 e 0.95 _BSC.

(SEE NOTE 6> |PIN #1 1 a o° [ 10°

SYMBOL | MIN MAX
A

gl
T

!
3

—

MAX4645/MAX4646

D ——C

NOTES:
. ALL DIMENSIONS ARE IN MILLIMETERS
FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN
DATUM A & LEAD SURFACE.
3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR
MOLD FLASH, PROTRUSION OR METAL BURR SHOULD NOT
EXCEED 0.25 MM
. PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING
. PIN 1 IS LOWER LEFT PIN WHEN READING TOP MARK
FROM LEFT TO RIGHT. (SEE EXAMPLE TOP MARK)
PIN 1 LD. DOT IS 0.3 MM @ MIN, LOCATED ABOVE PIN 1,
. MEETS JEDEC MO178, VARIATION AB
. SOLDER THICKNESS MEASURED AT FLAT SECTION OF LEAD
BETWEEN 0.08mm AND 0.15Smm FROM LEADTIP.
. LEAD TO BE COPLANAR WITHIN 0.1 MM

DALLAS /N AKXV
PROPRIETARY INFORMATION
i PACKAGE OUTLINE, SOT-23, 6L
APPROVAL DOCUMENT CONTROL NO. REE %

21-0058

O N U

10 MAXI N
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Fast, Low-Voltage, 2.5, SPST,
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.)

£
4X S —] g
8 - I~ 8 INCHES MILLIMETERS :
H H H H DM| MIN | MAX MIN | MAX ®
A - 0.043 - 1.10
| A1 | 0002 | 0.006 | 005 | 015
A2 | 0.030 | 0037 | 075 | 095
Ll b | 0010 | 0014 | 025 | 036
§ 0.50£0.1 ¢ | 0005 | 0007 | 013 | 018
{ é{ D | 0116 | 0120 | 295 | 3.05
0.640.1 e 0.0256 BSC 0.65 BSC
E | 0116 | 0120 | 295 | 3.05
f I; H H H H | 0188 | 0.198 | 478 | 503
L | 0016 | 0.026 | 041 0.66
0.6£0.1 —=={ ! b ! o 0 6 0 6
o BOTTOM VIEW S | 0.0207BsC 0.5250 BSC

TOP VIEW

f f

 OEEAEe . L
SRS}

~—b

FRONT VIEW SIDE VIEW
"V,

NOTES: @Qﬁgﬁnlﬁég/l/l/JKl/Vl

1. D&E DO NOT INCLUDE MOLD FLASH.

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15MM (.006”). ‘

3. CONTROLLING DIMENSION: MILLIMETERS. PACKAGE OUTLINE, 8L uMAX/uSOP

4. MEETS JEDEC MO—187C—AA. APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0036 J |14

Note: The MAX4645/MAX4646 do not have an exposed paddle.

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.

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

© 2004 Maxim Integrated Products Printed USA MAXIM s a registered trademark of Maxim Integrated Products.
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