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ABSOLUTE MAXIMUM RATINGS

VA0 GND .ot -0.3to +6V
IN_, COM_, NO_, NC_to GND (Note 1)....... -0.3Vto (V+ + 0.3V)
Continuous Current (NO_, NC_, COM_).....ccceervverineennnnn. +50mA
Peak Current (NO_, NC_, COM_, pulsed at 1ms

10% dULY CYCIE) ..veeiiiieeiiee e +100mA

Continuous Power Dissipation (Ta = +70°C)
16-Pin TSSOP (derate 5.7mW/°C above +70°C) ......... 457mwW
16-Pin SO (derate 8mW/°C above +70°C)...........c....... 640mwW
Operating Temperature Range ..........ccccceeeevnnee.
Storage Temperature Range...................
Lead Temperature (soldering, 10s)

Note 1: Signals on NO_, NC_, COM_, or IN_ 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+ =45V to 5.5V, ViH = 2.4V, VL = 0.8V, Ta = TmIN to TMmAX, unless otherwise specified. Typical values are at V+ = 5V, Ta = +25°C.)

(Note 2)
PARAMETER | symBoL | CONDITIONS MIN  TYP  MAX | UNITS
ANALOG SWITCH
Vcom_,
Input Voltage Range VNO_, 0 V+ \
VNC_

COM_to NO_ or NC_ lcom = 10mA, Ta=+25°C 25 4

On-Resistance RoN VNo_orVNc_=0to Q
V+, V+ = 4.5V Ta = TMIN to Tmax 4.5

COM_to NO_or NC_ Icom = 10mA, Tp = +25°C 0.05 0.2

On-Resistance Match Between ARON VNo_orVnc_=0to Q

Channels (Note 3) V+, V+ = 4.5V TA = TmIN to TMAX 0.3

On-Resistance Flatness Icom = lOmA,_ Ta=+25°C 0.5 0.8

(Note 4) RFLAT(ON) | VNO_Or Vne_=0to Q
V+, V+ = 4.5V TA = TMIN to TmAX 1

Off-Leakage Current INO_, xﬁgMozr \l/\N/c4i\£1 sy Ta=+25°C 0.1 0.01 0.1 "

(NO_ or NC_) (Note 5) INC_ 1V: V+ = 5.5V " | Ta = TwiN to TMax 0.2 0.2

COM_ Off-Leakage Current Veom =1V, 4'5\/; Ta=+25°C 0.1 0.01 01

(Note 5) Icom (oFF)| VNO_or VNc_ =4.5V, nA
1V; V+ = 5.5V Ta = TmIN to TMAX -0.2 0.2
V+=55V,VcoM = | 1, = +25°C 01 001 01

COM_ On-Leakage Current | 1V, 4.5V; Vno oOr A ' ‘ ‘ A

(Note 5) COMLON) | vy =1V, 4.5V et . 02 02 n
or floating A= TMIN 10 TmAX e

LOGIC INPUT (IN_)

Input High VIH 2.4 \%

Input Low ViL 0.8 \

Logic Input Current IIN -100 5 100 nA

MAXIN
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ELECTRICAL CHARACTERISTICS—Single +5V Supply (continued)

(V+ =45V to 5.5V, ViH = 2.4V, V|L = 0.8V, Ta = TmIN to TmAX, unless otherwise specified. Typical values are at V+ = 5V, Ta = +25°C.)

(Note 2)
PARAMETER ] SYMBOL ] CONDITIONS \ MIN  TYP  MAX ] UNITS

SWITCH DYNAMIC CHARACTERISTICS
VNO_=VNc_=3V, Ta = +25°C 11 14

Turn-On Time (Note 5) toN RL =300Q, C|_ = 35pF, ns
Figure 2 TA =TMmIN to TMAX 16
VNO_=VNc_=3V, Ta = +25°C 6 8

Turn-Off Time (Note 5) torr RL =300Q, C = 35pF, ns
Figure 2 TA = TmIN to TMAX 10

Break-Before-Make VNO_=Vnc_ =3V, Ta=+25°C 1 6 ns

(MAX4653 only) (Note 5) RL =300Q, C_ = 35pF Ta = TMIN 10 TMAX 1

Charge Injection Q VGeEN = 2V, CL = 1.0nF, RgeN = 0, Figure 3 2 pC

NO_ or NC_ Off-Capacitance CoFr VNo_=VNc_ = GND, f = 1MHz, Figure 6 16 pF

COM_ Off-Capacitance Ccom(oFF)| Vcom_= GND, f = 1MHz, Figure 6 16 pF

. VcoM_ = VNo_, VNc_= GND, f = 1MHz,

COM_ On-Capacitance Ccom©N) Figure 7 32 pF
RL =50Q, C|_ = 5pF, f = 10MHz, Figure 4 -50

Off-Isolation (Note 6) Viso dB
RL =50Q, C. = 5pF, f = 1MHz, Figure 4 -75
RL =50Q, C| = 5pF, f = 10MHz, Figure 5 -80

Crosstalk (Note 7) VeT dB
RL =50Q, CL = 5pF, f = 1MHz, Figure 5 -100

Total Harmonic Distortion THD R =600Q, f = 20Hz to 20kHz 0.02 %

POWER SUPPLY

Positive Supply Current ‘ I+ ‘ V+=55V,ViN=0orV+ 0.001 1.0 HA

ELECTRICAL CHARACTERISTICS—Single +3V Supply

(V+ = 2.7V to 3.3V, VIH = 2.0V, V|L = 0.4V, Ta = TmIN to TmAX, unless otherwise specified. Typical values are at V+ = 3V, Ta = +25°C.)
(Note 2)

CEGIOVXVIN/CSOVXVIN/TSOTVXVIN

\ PARAMETER ] SYMBOL ] CONDITIONS MIN  TYP  MAX ] UNITS
ANALOG SWITCH
Vcom,,
Input Voltage Range VNO_, 0 V+ \Y
VNC_
COM_to NO_or NC_ Ron | V+ =27V Icom=10mA, Ta=+25°C 5 7 o
On-Resistance VNo_orVnc =0toV+ Ta = TMIN t0 TMAX 8
COM_to NO_or NC_ _ _ Ta = +25°C 0.1 0.2
On-Resistance Match ARON y R 26:\\//' ICOM__Olth/ﬁ’ Q
Between Channels (Note 3) NO_OFVNC_= Ta = TmIN to Tmax 0.3
On-Resistance Flatness RFLAT(ON) V+ =27V, Icom = 10mA, Ta=+25°C 1.2 25 0
(Note 4) VNo_OrVNc_ =010 V+ | 1, = 10 to Tmax 3

MAXIMN
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ELECTRICAL CHARACTERISTICS—Single +3V Supply (continued)

(V+ = 2.7V to 3.3V, V|4 = 2.0V, V|L = 0.4V, Ta = TmIN to TmAX, unless otherwise specified. Typical values are at V+ = 3V, Ta = +25°C.)
(Note 2)

MAX4651/MAX4652/MAX4653

PARAMETER ] SYMBOL ] CONDITIONS \ MIN  TYP  MAX ] UNITS
LOGIC INPUT (IN)
Input High VIH 2.0 \Y,
Input Low VIiL 0.4 \%
Logic Input Current IIN -100 5 100 nA
SWITCH DYNAMIC CHARACTERISTICS
VNO_=VNC_=2V, Ta = +25°C 13 16
Turn-On Time (Note 5) toN RL =300Q, C|_ = 35pF, ns
Figure 2 Ta = TmIN to TmAX 20
VNO_=VNC_=2V, Ta = +25°C 7 10
Turn-Off Time (Note 5) toFE RL =300Q, C| = 35pF, ns
Figure 2 Ta = TMIN to TMAX 12
Break-Before-Make VNo_=VNC_ =2V, TA=+25°C 1 7 .
(MAX4653 only) (Note 5) RL =300Q, C_ = 35pF Ta = TMIN 10 TMAX 1
Charge Injection Q VGEN = 1.5V, CL = 1.0nF, RgeN = 0, Figure 3 2 pC
NO_ or NC_ Off-Capacitance COFE VNo_=VNc_ = GND, f = 1MHz, Figure 6 16 pF
COM_ Off-Capacitance Ccom(oFF)| Vcom_ = GND, f = 1MHz, Figure 6 16 pF
COM_ On-Capacitance Ccomony | COM. = VNO_ VNC_= GND, = IMHz, 32 pF
Figure 7
RL =50Q, CL = 5pF, f = 10MHz, Figure 4 -50
Off-Isolation (Note 6) Viso dB
RL =50Q, C = 5pF, f = 1MHz, Figure 4 -75
RL =50Q, CL = 5pF, f = 10MHz, Figure 5 -80
Crosstalk (Note 7) Vet dB
RL =50Q, CL = 5pF, f = 1MHz, Figure 5 -100
Total Harmonic Distortion THD RL = 600Q, f = 20Hz to 20kHz 0.02 %
POWER SUPPLY
Positive Supply Current I+ V+=3.3V,V|N=0or V+ 0.001 1.0 ‘ HA

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

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: Off-Isolation = 20log10(Vcom / VNO), where Vcom = output and Vno = input to off switch.

Note 7: Between any two switches.
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(V+ =5V, Ta = +25°C, unless otherwise noted.)
ON-RESISTANCE vs. Vcom ON-RESISTANCE vs. Vcom ON-/OFF-LEAKAGE CURRENT
AND SUPPLY VOLTAGE AND TEMPERATURE vs. TEMPERATURE
iy A V=18V g 30 N\ Ta= 185 ¢ g
| : s F\ ,\\ : o1 ON-LEAKAGE =]~
10 .5 NN T~ ' —
| e~ — —=
. \’/v+=2‘.5v = 20 /\\Y/P\ Z 7 _=
= | z o 8 oo L |
5 V=33V £ — S = ~
I =3 15 E—. 5 —7- OFF-LEAKAGE
//_&\z -y 1 A= Ta=-40°C /
A L 0 0.001 A
————"—\\
2 05
0 0 0.0001
0 1 2 3 4 5 0 1 2 3 4 5 40 20 0 20 40 60 80
Veom (V) Veom (V) TEMPERATURE (°C)
SUPPLY CURRENT vs. TURN-ON/TURN-OFF TIMES TURN-ON/TURN-OFF TIMES
SUPPLY VOLTAGE AND TEMPERATURE vs. TEMPERATURE vs. SUPPLY VOLTAGE
80 3 10 8 25 g
2 E E
60 2 8 | 20 \ z
z 7 \
= 50 — —
] 26 2 15
£ 4 = e e fon
s Ta=+85°C_L~" £ g \
S 20 // B toFF E \
5 54 S 10
o /
2 20 = 3 \
10 _— /D\rﬂ ) ; tor
0 / 1 b ——
Ta=-40°C Veom =3V
-10 ‘ 0 . 0
0 1 2 3 4 5 40 20 0 20 40 60 80 0 1 2 3 4 5
SUPPLY VOLTAGE (V) TEMPERATURE (°C) SUPPLY VOLTAGE (V)
TURN-ON/TURN-OFF TIMES vs. Vcom TURN-ON/TURN-OFF TIMES vs. Vcom CHARGE INJECTION vs. Vcom
12 5 14 g 16 2
§ & e — S
- o 3 1 | ™ 5
10 o z 12 E L N vesy g
12 NG
6 10
- - 1.0
= =8 o V=3V
b 5 t 2 o5 7 \
= = OFF <
\
forr 4 04
2
2 0.2
V+=5V V+=3V
0 0 0
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Veom (V) Veom (V) Veom (V)
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(V+ =5V, Ta = +25°C, unless otherwise noted.)

LOSS (dB)
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Q= (AVo)(CL)
Vin DEPENDS ON SWITCH CONFIGURATION;

AN
MAX4651
MAX4652
Vi MAX4653
tr < 5ns |
o e v i
INPUT o SWITCH g, | COM o o] Ve
INPUT 1 ORNC_
1
! RL CL
. 300Q 35pF
IN {> o
LOGIC GND _ -
SWITCH
OUTPUT INPUT —
~  REPEAT TEST FOR EACH SWITCH. FOR LOAD
LOGIC INPUT WAVEFORMS INVERTED FOR SWITCHES CONDITIONS, SEE Electrical Characteristics.
THAT HAVE THE OPPOSITE LOGIC SENSE. C INCLUDES FLXLTURE AND STRAY CAPACITANCE.
Vo=Veow (5 +ron)
O2. 0000000000000
INAXXIV
MAX4651
MAX4652 v v ¢
MAX4653 | 0
V+
Vo
ReeN
COM_ : NC_ y f
: ORNO_ I 0 Viy
OFF OFF
Veen = C ON
l GND IN_
— J_— = ON
= = OFF OFF
Vin
VIN

INPUT POLARITY DETERMINED BY SENSE OF SWITCH.

03. JOooooooooooooooo

MAXIMN

CEGIOVXVIN/CSIOVXVIN/TSOTVXVIN



MAX4651/MAX4652/MAX4653

OO00o4Q00000SPSTL

cCvMosL Ooooooon

Oooooo/ooboo@Eo)

NN

MAX4651 ”:A/AJ)a(GIS{w
c W MAX4652 cC v
MAX4653 MAX4652
_|:| l—o |:| —e MAX4653
SIGNAL — SIGNAL — v
GENERATOR 9 com ! GENERATOR 2 comt ", N 9 %
@ = Q —= : | = —
= L‘QL Vin = ViN 0—9——||Nl > Jan Vin
NC_OR r _E — : l
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1 100 B COMMON _DIMENSIONS @
. % [MILLIMETERS NCHES
H 5 MIN MAX MI MAX
Al — 1.10 043
Al 0.05 015 | .002 006
Azl 085 055 | .033 037
b| 019 030 | .007 012
ol 019 025 | .007 010
c| 0.090 020 | .0035 | .00
N [cl 0090 | 0135 | .0035 | .0053
BOTTOM VIEW D|SEE VARIATIONS [SEE VARIATIONS
0P VIEW E| 4.30 450 | 169 177
SEE DETAIL A e 0.65 BSC 026 _BSC
3 A & H| 6.25 650 | 246 | 256
, fe N\ c L[ 050 | 070 | .0e0 | .028
) —— ' i : N|SEE_VARTATIONS [SEE VARIATIONS
il _ﬂﬂlﬁ_ —_— | | | 0° 8° 0° 8°
\_o 0.10[c 425 N I
A
- D SEATING E :1 JEDEC VARTATIONS
SIDE VIEW END VIEW MO-153 | N MILLIMETERS INCHES
MIN. MAX. MIN. MAX.
AB-1__|14[D | 49 510 193 201
0.25 b—-| AB 16 4.9 5.10 193 201
BSC bl AC 20 D 6.4 660 | 252 | .260
I~ —N AD 24 7.70 7.90 | 303 | 311
WITH P"ATING\ AE 28 9,60 9,80 378 386
1 |
/ cl c
BASE METAL —1_ Lt |
NOTES: LEAD TIP DETAIL

1, DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.45mm PER SIDE

3. CONTROLLING DIMENSION: MILLIMETER /VI /J K I /VI
4, MEETS JEDEC DUTLINE MO-153. SEE JEDEC VARIATIONS TABLE.

. “N’ REFERS TO NUMBER OF LEADS PROPRIETARY INFORMATION
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE
ZONE IS DEFINED BY TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE, PACKAGE OUTLINE, TSSOP, 4.40 MM BODY
DATUM [-C-); THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE APROVAL DRCOENT CONTREL N = ]
DIRECTION INDICATED. 21-0066 £ /1

000 MAX4651/MAX4652/MAX46530 0 0 00 0000000000000 0O00O0O

MAXIMN 11

CEGIOVXVIN/CSOVXVIN/TSOTVXVIN



MAX4651/MAX4652/MAX4653

OO00o4Q00000SPSTL
cCvMosL Ooooooon

ooooo@o)

EH
0 K|
MBMBJ

——D— 0-8

WBA#? %{%mﬁ

1

-

102mm €004°

INCHES  |MILLIMETERS INCHES ~ MILLIMETERS

MIN | MAX | MIN | MAX MIN | MAX | MIN | MAX | N_|MSOI2
A10053]0069]135|1.75 01018910197 1480|500 |8 | A
A110.004 |0010 | 010 |0.25 D10.33710.344| 855|8./5|14| B
810014 |0.019 | 0.35]0.49 D10.386]0.394]| 9.80]10.00]16| C
C10007]0.010 | 0191025
e 0.050 127 NOTES
E 10,150 (0157 | 3.80]4.00 1. D&E DO NOT INCLUDE MOLD FLASH
H[0228]0244]580[6.20]  * To'exceen somm cover
h10.010 |0.020 1| 0.295]0.50 3. LEADS TO BE COPLANAR WITHIN
L

0.016 |0.0250 | 0.40]1.27

4. CONTROLLING DIMENSION: MILLIMETER

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

6. N = NUMBER OF PINS

ALKV PAckAcE FANILY IUTLING SDIC 150" | 27 210041 A
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