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Low-Voltage, 42, Quad, SPST,

General Description

The MAX4651/MAX4652/MAX4653 quad analog switch-
es feature 4Q max on-resistance (RoN) when operating
from a single +5V supply. RON is matched between
switches to 0.2Q (max) and is flat (0.8 max) over the
specified signal range. Each switch can handle Rail-to-
Rail® analog signals. Off-leakage current is 0.1nA at
+25°C. These switches are ideal in low-distortion appli-
cations and are the preferred solution over mechanical
relays in automated test equipment or applications
where current switching is required. They have low
power requirements, require less board space, and are
more reliable than mechanical relays.

The MAX4651/MAX4652/MAX4653 operate from a sin-
gle +1.8V to +5.5V supply, making them ideal for use in
battery-powered applications.

The MAX4651 has four normally closed (NC) switches,
the MAX4652 has four normally open (NO) switches,
and the MAX4653 has two NO and two NC switches.
These devices are available in 16-pin TSSOP and SO
packages.

Applications

Battery-Powered Systems

Audio and Video Signal Routing
Low-Voltage Data-Acquisition Systems
Sample-and-Hold Circuits
Communications Circuits

Relay Replacement

Rail-to-Rail is a registered trademark of Nippon Motorola, Ltd.

CMOS Analog Switches

Features

¢ On-Resistance
4Q max at 5V
7Q max at 3V

¢ On-Resistance Flatness
0.82 max at 5V
2.5Q max at 3V

4 On-Resistance Matching
0.2Q max (+2.7V to +5.5V)

4 +1.8V to +5.5V Single-Supply Voltage

4 +1.8V Operation
On-Resistance 30Q (typ) Over Temperature
toN 20ns typ, toFF 12ns (typ)

4 TTL/CMOS-Logic Compatible

¢ Crosstalk
-100dB at 1MHz

¢ Off-Isolation
-75dB at 1MHz

4 Rail-to-Rail Signal Range

Ordering Information

PART TEMP. RANGE PIN-PACKAGE
MAX4651EUE -40°C to +85°C 16 TSSOP
MAX4651ESE -40°C to +85°C 16 SO
MAX4652EUE -40°C to +85°C 16 TSSOP
MAX4652ESE -40°C to +85°C 16 SO
MAX4653EUE -40°C to +85°C 16 TSSOP
MAX4653ESE -40°C to +85°C 16 SO

Pin Configurations/Functional Diagrams/Truth Tables

TOP VIEW
IN1 E_|>' <l—£| IN2 IN1 E—|> <l—£| IN2 IN1 E_|> <l_£| IN2
COM1 IZ—O/K] f\o—ﬁl COM? oMt E—O/A.“A\O—E COM? comt IZ—O/Z]ﬁ\o—EI COM?
Net [3] [14] ne2 No1 [3] [14] no2 no1 [3] [14] ne2
N 4] apaam 2w N (4] s fi] v N [4] anmam [l v
ano [5]  maxest  |iz] we. ano [5] MAX4652 2] n. onp [s] MAX4653 2] ne.
Nc4 [6] [11] nes No4 [6 ] [11] nos No4 [6] [11] ne3
coM4 Iz—o\!J [!./O_E coM3 COM4 E—O\ZJ IV/O—EI coM3 coM4 IZ—O\VJ g/o—ﬁl coM3
e [e > <] e [ > <o s e B> <] e
TSSOP/SO TSSOP/SO TSSOP/SO
MAX4651 MAX4652 MAX4653
LOGIC | SWITCH LOGIC | SWITCH LOGIC | SWITCHES | SWITCHES
0 ON 0 OFF 0 O’FF (;N
1 OFF 1 ON 1 on oFF
SWITCHES SHOWN FOR LOGIC ‘0" INPUT
MAXIM Maxim Integrated Products 1

For free samples and the latest literature, visit www.maxim-ic.com or phone 1-800-998-8800.
For small orders, phone 1-800-835-8769.
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MAX4651/MAX4652/MAX4653

Low-Voltage, 42, Quad, SPST,
CMOS Analog Switches

ABSOLUTE MAXIMUM RATINGS

VA 10 GND oo -0.3to +6V
IN_, COM_, NO_, NC_to GND (Note 1)....... -0.3Vto (V+ + 0.3V)
Continuous Current (NO_, NC_, COM_).....ccocevvniiinnn. +50mA
Peak Current (NO_, NC_, COM_, pulsed at Tms

10% AULY CYCIB) .viiiiiiiiec e +100mA

Continuous Power Dissipation (Ta = +70°C)
16-Pin TSSOP (derate 5.7mW/°C above +70°C) ......... 457mW
16-Pin SO (derate 8mW/°C above +70°C)................... 640mwW
Operating Temperature Range .....
Storage Temperature Range................ .
Lead Temperature (soldering, 10S) ........cccoccevviiviiinnnnnn. +300°C

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 55V, ViH =24V, VL =028V, Ta = TmIN to TmAX, unless otherwise specified. Typical values are at V+ = 5V, Ta = +25°C.)

(Note 2)
PARAMETER | sYmsoL | 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
- y - RoN VNO_orVNc_=0to Q
On-Resistance
V+, V4 = 4.5V Ta = TMIN to TmAX 4.5
COM_to NO_or NC_ lcom = 10mA, Ta = +25°C 0.05 0.2
On-Resistance Match Between ARON VNo_or VNc_=0to Q
Channels (Note 3) V+, V4 = 4.5V Ta = TMIN to TMAX 0.3
On-Resistance Flatness Icom = 10mA, Ta=+25°C 05 0.8
(Note 4) RFLAT(ON) | VNO_or VNC_=0to Q
V+, V+ = 4.5V Ta = TMIN to TMAX 1
Off-Leakage Current oL | yeo e 24y, LA TETC o1 oot o1 |
(NO_orNC_) (Note 5) INC_ | 4y, Va =55V | Ta=TMinto Tmax 0.2 0.2
COM_ Off-Leakage Current | xCOM = \1/v, 4-§V4; y Ta = +25°C -0.1 0.01 0.1 .
(Note 5) COM_(OFF)| VNO_or VNC_ = 4.5V, n
1V; V+ =55V Ta = TMIN to TmAX -0.2 0.2
V+ =5.5V, Vcom = Ta = 4050 01 1 ;
COM_ On-Leakage Current 1V, 4.5V; VNo_ or A=+25°C 0. 0.0 0.
(Note 5) ICOMLON) | v = 1V, 4.5V e , , nA
or floating A = TMIN 10 TMAX 0. 0.
LOGIC INPUT (IN_)
Input High ViH 2.4 V
Input Low ViL 0.8 \
Logic Input Current IIN -100 5 100 nA
2 MAX1L/V




Low-Voltage, 42, Quad, SPST,
CMOS Analog Switches

ELECTRICAL CHARACTERISTICS—Single +5V Supply (continued)

(V+ =45V to 55V, ViH =24V, VL =028V, 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_ =VnNC_ =3V, Ta = +25°C 11 14
Turn-On Time (Note 5) tON RL = 300Q, C| = 35pF, ns
Figure 2 Ta = TmIN to TmAX 16
VNo_ =VNC_ =3V, Ta = +25°C 6 8
Turn-Off Time (Note 5) toFF RL = 300Q, C| = 35pF, ns
Figure 2 Ta = TMIN to TMAX 10
Break-Before-Make VNO_ = VNC_ =3V, Ta=+25°C 1 6 s
(MAX4653 only) (Note 5) RL = 300Q, CL = 35pF Ta = TviN 10 TVAX ]
Charge Injection Q VGEN = 2V, CL = 1.0nF, RgeN = 0, Figure 3 2 pC
NO_ or NC_ Off-Capacitance CoFrF VNOo_ = VNc_ = GND, f = 1MHz, Figure 6 16 pF
COM_ Off-Capacitance Ccomorr)| Vcom_ = GND, f = 1MHz, Figure 6 16 pF
; VcoM_ = VNO_, VNc_ = GND, f = 1MHz,
COM_ On-Capacitance CcoMm(oN) Figure 7 32 pF
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) Ver dB
RL =50Q, C = 5pF, f = 1MHz, Figure 5 -100
Total Harmonic Distortion THD RL = 600Q, f = 20Hz to 20kHz 0.02 %
POWER SUPPLY
Positive Supply Current | 1+ | V+=55V,Vn=00rV+ 0.001 1.0 A

ELECTRICAL CHARACTERISTICS—Single +3V Supply

(V+ =27V 1to 3.3V, Vi = 2.0V, ViIL = 0.4V, Ta = TMIN to TmAX, unless otherwise specified. Typical values are at V+ = 3V, 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_ V4 =27V, lcom = 10mA, | TA=+25°C 5 7
On-Resistance RoN VNO or VNG =0to V+ Q

- - TA = TMIN t0 TAX 8
COM_to NO_ or NC_ ~ _ Ta = +25°C 0.1 0.2
On-Resistance Match ARON x+ N 2(';\\//’ ICOM__Olng\}'i’ Q
Between Channels (Note 3) NO_OF¥NC_= Ta = TMIN to TMAX 0.3
On-Resistance Flatness RELAT(ON V4 =27V, lcom = 10mA, | TA=+25°C 1.2 2.5 o
(NO’[e 4) ( ) VN07 or VNCL =0toV+ TA — TMIN to TMAX 3

MAXIMN 3

ESIVXVIN/CSIOVXVIN/ESIOPXVIN



Low-Voltage, 42, Quad, SPST,
CMOS Analog Switches

ELECTRICAL CHARACTERISTICS—Single +3V Supply (continued)

(V+ =27V 1o 3.3V, ViH = 2.0V, ViIL = 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 V
Input Low ViL 0.4 V
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, CL = 35pF, ns
Figure 2 Ta = TMIN to TMAX 20
VNO_=VNC_=2V, Ta = +25°C 7 10
Turn-Off Time (Note 5) tOFF RL = 300Q, C| = 35pF, ns
Figure 2 Ta = TMIN to TMAX 12
Break-Before-Make VNO_ = VNG = 2V, Ta=+25°C 1 7 -
(MAX46583 only) (Note 5) RL = 3009, C| = 35pF Ta = TviN 10 ThAX 1
Charge Injection Q VGeN = 1.5V, CL = 1.0nF, Rgen = 0, Figure 3 2 pC
NO_ or NC_ Off-Capacitance CoFF VNOo_ = VNC_ = GND, f = 1MHz, Figure 6 16 pF
COM_ Off-Capacitance Ccomorr)| Vcom_ = GND, f = 1MHz, Figure 6 16 pF
COM_ On-Capacitance CCOM(ON) \F/.COM— = VNO_, VNc_ = GND, f = 1MHz, 32 pF
igure 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) Ve dB
RL = 50Q, C|_ = 5pF, f = 1MHz, Figure 5 -100
Total Harmonic Distortion THD RL = 600Q, f = 20Hz to 20kHz 0.02 %
POWER SUPPLY
Positive Supply Current |+ V+=33V,ViN=0orV+ 0.001 1.0 uA

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 = 20log1o(Vcom/ VNO), where Vcom = output and VNO = input to off switch.

Note 7: Between any two switches.

4 MAXIMN




Low-Voltage, 42, Quad, SPST,
CMOS Analog Switches

Typical Operating Characteristics

(V+ =5V, Ta = +25°C, unless otherwise noted.)

ON-RESISTANGE vs. Vcom ON-RESISTANCE vs. Vcom ON-/OFF-LEAKAGE CURRENT
AND SUPPLY VOLTAGE AND TEMPERATURE vs. TEMPERATURE
~ o 1 =
1 | H 35 \ 2 Va=55V 2
2 v sy g 30 N A= g g
= ) /\\( ﬁ\ = 04 ON-LEAKAGE Le=r]"
10 7 5 ~ S — ' ——
— ~
o Ve 25V = % /‘\\/. 1/ ~_ | = = =
z \/ | E \——’< R ——— P
R V4 =33V £ 15 7 - 5 —7 OFF-LEAKAGE
. / Vi =5 0 i Ta=-A0°C /
-~ K N ' 0.001 —
T N —— ———]
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
Veowm (V) Veowm (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 s 10 8 2 8
70 8 9 5 5
5 8 fon 5
__ 60 = E 20 \ z
= 7
= 50 . . \
= 2 6 2 15
o / : ‘l_:
g Th=+85C 17~ 55 £ fow
S 4 ] S torF = \
= // S 4 L2 90 \
£ - , \
w /
10 ~ Ta=+25°C 2 5 torF
0 / //r/ 1k ~—~——
Ta=-40°C Veom =3V
10 . 0 ‘ 0
0 1 2 3 4 5 40 20 0 20 40 60 8 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. Vgom
12 5 14 = 16 2
g g — 3
10 g 12 ton 8 14 // ™~ z
fon E e 12 \\V+ =5V S
8 10 ’ h
- = 1.0
= = —~ V=3V
L6 5 2 0 \
:% \\ 5 6 {oFF < 06 \ \
4 : \
loFF 4 04
2
2 02
V4 =5V V+=3V
0 0 0
1.0 15 20 25 30 35 40 45 50 1.0 15 20 25 30 0 05 10 1520 25 30 35 40 45 50
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MAX4651/MAX4652/MAX4653

Low-Voltage, 42, Quad, SPST,
CMOS Analog Switches

Typical Operating Characteristics (continued)

(V+ =5V, Ta = +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION

FREQUENCY RESPONSE vs. FREQUENCY
0 pomrrrre - 0025 =
on-oss |[[[MY g g
-10 B g8
2 g 2 0,020 L :
’f
30
Y \
= 40 0015 \
& 50 =
2 OFF-LOSS | L 2
= 60 = 0.010
pd
70 g
80 [ 0.005
o Ve =5V I 2502 IN AND OUT
5002 IN AND OUT SIGNAL = 5Vp-p
7100 LU Ll LIl O Lol
01 1 10 100 1000 001 01 1 10 100 1000
FREQUENCY (MHy) FREQUENCY (kH2)
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Low-Voltage, 42, Quad, SPST,
CMOS Analog Switches

Pin Description

PN NAME FUNCTION
MAX4651 MAX4652 MAX4653
1 1 1 IN1 Digital Control Input 1
2 2 2 COMA1 Analog Switch 1, Common
3 - - NC1 Analog Switch 1, Normally Closed
- 3 3 NO1 Analog Switch 1, Normally Open
4,12 4,12 4,12 N.C. No Connection. Not internally connected.
5 5 5 GND Ground, Negative Supply Input
6 - NC4 Analog Switch 4, Normally Closed
- 6 6 NO4 Analog Switch 4, Normally Open
7 7 7 COM4 Analog Switch 4, Common
8 8 8 IN4 Digital Control Input 4
9 9 9 IN3 Digital Control Input 3
10 10 10 COM3 Analog Switch 3, Common
11 - 11 NC3 Analog Switch 3, Normally Closed
- 11 - NO3 Analog Switch 3, Normally Open
13 13 13 V+ Positive Supply Voltage Input
14 - 14 NC2 Analog Switch 2, Normally Closed
- 14 - NO2 Analog Switch 2, Normally Open
15 15 15 COM2 Analog Switch 2, Common
16 16 16 IN2 Digital Control Input 2

MAXIN
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MAX4651/MAX4652/MAX4653

Low-Voltage, 42, Quad, SPST,

CMOS Analog Switches

Detailed Description

The MAX4651/MAX4652/MAX4653 are low on-resis-
tance, low-voltage analog switches that operate from a
single +1.8V to +5.5V supply. CMOS switch construc-
tion 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 devices’ low switch resis-
tance and low leakage characteristics. Device opera-
tion 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.

V+
* D1 INAXIMN
Ve MAX4651
MAX4652
MAX4653
COM_ — —— NO_
GN

D
bl

* INTERNAL PROTECTION DIODES ~ —

Figure 1. Overvoltage Protection Using External Blocking
Diodes

Chip Information

TRANSISTOR COUNT: 205

MAXIMN




Low-Voltage, 42, Quad, SPST,
CMOS Analog Switches

Timing Diagrams/Test Circuits

tr < 5ns

LOGIC
INPUT

SWITCH
OuTPUT

LOGIC INPUT WAVEFORMS INVERTED FOR SWITCHES
THAT HAVE THE OPPOSITE LOGIC SENSE.

INAXIN
MAX4651
MAX4652
" MAX4653
—
SWITCH . | cOM_ NO_
puT M- L ORNG._| Yo
| RL CL
. 300Q 35pF
- |ET
o6 GND = =
INPUT L

REPEAT TEST FOR EACH SWITCH. FOR LOAD
CONDITIONS, SEE Electrical Characteristics.

(i INCLUDES FIXTURE AND STRAY CAPACITANCE.

R
Vo =Vcom (m)

Figure 2. Switching-Time Test Circuit

MAXIM
MAX4651
MAX4652 Vi
MAX4653 |
V+
Roen  foom. . NC_ y
ORNO_ I 0
Veen —— CL
l GND _ :|:

Vin

1
O

)

v f
v
N orr o OFF
ON
y OFF OFF
m Q= (AVp)(C,)

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

Figure 3. Charge-Injection Test Circuit

MAXIMN
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MAX4651/MAX4652/MAX4653

Low-Voltage, 42, Quad, SPST,

CMOS Analog Switches

Timing Diagrams/Test Circuits (continued)

A
MAX4651
c W MAX4652
_I:| | MAX4653
SIGNAL —
GENERATOR 9 com
g - k 1 IN_ Vin
NC_OR E
ANALYZER | NO =

MAXIM
C Vi MAX4651
MAX4652
i MAX4653
SIGNAL — -
GENERATOR 9 COMI_ "o MOt 9 /WMQZL
Q = | ; | = —=
— ViN 0—9—_|> :] i "
ANALYZER |- 9 No2 e L]

Figure 4. Off-Isolation Test Circuit/On-Channel Bandwidth

Figure 5. Crosstalk Test Circuit

MAXIMN

MAX4651

Vi MAX4652

CH MAX4653
= V+

COM_
: IN_
CAPACITANCE [ I .<} iy
METER K NC_OR
~ o

oMl = O] o

MAXIM
Ve MAX4651
c MAX4652
_L_| H MAX4653
= V+
COM_
CAPACITANCE
METER W
femnz | o N = n
= Iz 1 NC_OR
= |no_
GND

Figure 6. Switch Off-Capacitance Test Circuit

10

Figure 7. Switch On-Capacitance Test Circuit
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Low-Voltage, 42, Quad, SPST,
CMOS Analog Switches

Package Information

w
o
oo g COMMON_DIMENS [ONS &
I‘_ : 100 X % [MILLIMETERS INCHES 5
S MIN. MAX MIN. MAX. a
E-S Al — 110 043 [
] ” ” ” ” ” ” ” ” Al 005 | 015 | 002 | .006
\§ Al 085 | 055 | 033 | .037
[ H p b| 019 30 [ 007 [ .02
bl 0.9 25 007 010
1.00 c| 0.0%0 0.20 .0035 .008
) Y [l 0.090 | 0135 | .0035 | 0053
D [SEE_VARIATIONS |SEE VARIATIONS
E| 430 | 450 | 1690 [ 177
| 6] 065 BSC 1026 BSC
_ ] Hl 625 | 650 | 246 [ 256
SR L1 050 [ 070 | 020 | 028
N[SEE_VARIATIONS [SEE_VARIATIONS
N Y| e85 | 315 | 12 124
TOP VIEW BOTTOM VIEW e 0 [ 8° Q° 8°
JEDEC VARTATIONS
MO-153 | N MILLIMETERS INCHES
cal A ¢ MIN. MAX. MIN. MAX.
ha AD 2D | 49 510 | 193 | 201
‘ \ \ ¢ AC 16 490 5.10 193 201
(Vb i (/5 | actp [16 450 | 510 193 20l
% ‘{ X | 285 | 315 | .2 124
! AD 20D | 640 | 660 | 250 | 260
! SEATING SEE ~— AD-FP 20| D 6.40 6.60 292 .260
D PLANE DETAIL "A® X | 400 | 434 | 157 [ 171
AE 24 770 | 790 | 303 | .30
SIDE VIEW ND VIEW AF 28 560 | 580 | .378 | .386
AF-CP 960 | 980 | .378 | .386
. X | 535 | sSe5 | .2l 222
ggg T bl
]_ PARING - wITH PLATING—\/-\/_\
‘—% H & LEAD TIP DETAIL
L. petan a =
« BASE METAL —1
NDTES: 3
|. DIMENSIONS D AND E DO NOT INCLUDE FLASH. /VI /J K I /VI
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15 mm PER SIDE. e -
3. CONTROLLING DIMENSION: MILLIMETER. e
4. MEETS JEDEC OUTLINE MO-153 VARIATIONS AB, AC, AD, AE, AF.
S. DIMENSIONS X AND Y APPLY TO EXPOSED PAD (EPY VERSIONS ONLY. PACKAGE DUTLINE, TSSOP, 4.40nn BODY, 065 PITCH
6. EXPOSED PAD FLUSH WITH BOTTOM OF PACKAGE WITHIN .002". APPROVAL "“"""E’lc“g"o“é:

Note: The MAX4651/MAX4652/MAX4653 do not come in an exposed-pad package.

MAXIMN "
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MAX4651/MAX4652/MAX4653

Low-Voltage, 42, Quad, SPST,
CMOS Analog Switches

Package Information (continued)

SOICNEPS

-~ D—= | 0°-8°
EE%@EE@MA u%m%
S )

INCHES MILLIMETERS INCHES MILLIMETERS

MIN MAX | MIN | MAX MIN MAX | MIN | MAX | N [MS012
A100953]0069| 135|175 D|0.189|0.197 | 4.80(/5.00 |8 A
A1 0,004 [0.010 | 0.10 |0.25 D|0.337|0.344| 855|8.75|14| B
B|0014 |0019 | 035049 D0.386|0.394| 9.80|10.00]16| C
C|10007 (0010 | 019|022
e 0.050 127 NOTES:
E []15[] []157 380 4[][] 1, D&E DO NOT INCLUDE MOLD FLASH
H[0.228[0.244] 5.80]6.20 oD D i Choey TS T
h10.010 [0.020 1| 0.25]|0.50 3. LEADS TO BE COPLANAR WITHIN
L [0.016 [0.050] 0.40[1.27 | PONTROLLING DIMENSION: MILLIMETER

[GES

. MEETS JEDEC MS012-XX AS SHOWN
IN ABOVE TABLE
6. N = NUMBER OF PINS

LA AKXV [P0 FANLY IUTLING SIC 150 | L [21-0041 A
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