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Quad, Low-Voltage, SPST Analog Switches

General Description Features

The MAX4521/MAX4522/MAX4523 are quad, low-volt- ¢ +2V to +12V Single Supply
age, single-pole/single-throw (SPST) analog switches. :
On-resistance (100Q max) is matched between switch- *2V to +6V Dual Supplies

es to 4Q max, and is flat (12Q max) over the specified 100Q Signal Paths with +5V Supplies
signal range. Each switch can handle rail-to-rail analog
signals. The off-leakage current is only 1nA at +25°C
and 10nA at +85°C.

The MAX4521 has four normally closed (NC) switches,
and the MAX4522 has four normally open (NO) switch-
es. The MAX4523 has two NC switches and two NO
switches.

Low Power Consumption, <1uyW
4 Separately Controlled SPST Switches
Rail-to-Rail Signal Handling

* & & o o

Pin Compatible with Industry-Standard
DG211/DG212/DG213

4 >2kV ESD Protection per Method 3015.7

4 TTL/CMOS-Compatible Inputs with +5V or
Single +5V Supply

These CMOS switches can operate with dual power
supplies ranging from 2V to £6V or a single supply
between +2V and +12V. They are fully specified for sin-
gle +2.7V operation.

All digital inputs have +0.8V and +2.4V logic thresh- Ordering Information

olds, ensuring TTL/CMQOS-logic compatibility when PIN PKG
using +5V or a single +5V supply. -

g g pply . _ PART TEMP RANGE PACKAGE CODE

Applications MAX4521CPE  0°Cto +70°C 16 Plastic DIP  P16-1

Battery-Operated Equipment MAX4521CSE 0°Cto +70°C 16 Narrow SO S16-2

Data Acquisition MAX4521CEE 0°C to +70°C 16 QSOP E16-4

Test Equ|pment MAX4521CUE OOC to +70°C 16 TSSOP U16‘2
Avionics MAX4521CGE 0°C to +70°C 16 QFN-EP** G1644-1

MAX4521C/D 0°C to +70°C  Dice* —

Audio Signal Routing

ECSYXVIN/CcSPXVIN/LeSTXVIN

Ordering Information continued at end of data sheet.

Networking *Contact factory for dice specifications.
**EP = Exposed pad.
Pin Configurations/Functional Diagrams/Truth Tables
TOP VIEW \w \—y
Nt L <Hel e Nt L <l e D> <el e
COM1 |Z—o/l_| ﬁ\o_ﬂ COM2  COMd E—O/A”A\O—El COM2  COM1 IZ—o/fo\o—El COM2
NC1 [3] [14] NC2 NOT [3] [14] NO2 NOT [3] 14] NC2
V- [4] MAXIMN i3] v+ V- (4] mmam |8l v V- [4] mmasam |l v
GND [5]  maxs21 fiz] N aND [5] Mmaxas22 iz N aND [5] MAx4523 |2 N
NC4 [6] [11] NC3 NO4 [6] [11] NO3 NO4 [6] [11] NC3
CoM4 E—o\zj [!./O_E COM3  COM4 E—o\vJ [VO_E COM3  COM4 E—o\vJ Iy/o—ﬂ COM3
N4 [B> <ol s g s> <G el s g (B> <-{e] n3

DIP/SO/QSOP/TSSOP

MAX4521

LOGIC

SWITCH

0
1

ON
OFF

DIP/SO/QSOP/TSSOP

MAX4522

LOGIC

SWITCH

0
1

OFF
ON

DIP/SO/QSOP/TSSOP

MAX4523

LOGIC 1.4

SWITCHES

SWITCHES
2,3

0 OFF
1 ON

ON
OFF

N.C.=NOT CONNECTED SWITCHES SHOWN FOR LOGIC "0" INPUT

Pin Configurations continued at end of data sheet.
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MAX4521/MAX4522/MAX4523

Quad, Low-Voltage, SPST Analog Switches

ABSOLUTE MAXIMUM RATINGS
Voltages Referenced to GND

Ve -0.3V to +13.0V

Ve -13.0V to +0.3V

VA0 Ve -0.3V to +13.0V
All Other Pins (Note 1) (V--0.3V) to (V+ + 0.3V)
Continuous Current into Any Terminal............ccccooovvveennn. +10mA
Peak Current into Any Terminal

(pulsed at 1ms,10% duty CYCle).......ccceevviviiiiiiiiiiie, +20mA
ESD per Method 3015.7 ..ovviiiiiiiiiiiicec e >2000V

Continuous Power Dissipation (Ta = +70°C) (Note 2)
Plastic DIP (derate 10.53mW/°C above +70°C)
Narrow SO (derate 8.70mW/°C above +70°C) ............
QSOP (derate 9.52mW/°C above +70°C)............. .
CERDIP (derate 10.00mW/°C above +70°C)........
TSSOP (derate 6.7mW/°C above +70°C) ....................
QFN (derate 16.9mW/°C above +70°C) .........c..cc.o....

Operating Temperature Ranges

MAXA52_C_E .o

MAXA52_ E E oo, -40°C to +85°C

MAX452_MJE ..o -565°C to +125°C
Storage Temperature Range ..........cc.ccooeveeeen. -65°C to +150°C
Lead Temperature (soldering, 10S) ........coocevviiiieiiiineeennn, +300°C

Note 1: Signals on NC_, NO_, COM_, or IN_ exceeding V+ or V- are clamped by internal diodes. Limit forward-diode current to maxi-

mum current rating.
Note 2: All leads are soldered or welded to PC boards.

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+ = +4.5V to +5.5V, V- = -4.5V to -5.5V, Ta = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS TA MIN (N:tZF;) MAX UNITS

ANALOG SWITCH
Analog Signal Range VCOI\\?’:‘,CVNO_, (Note 4) C,EM V- V+ V
COM_to NO_, COM_to NC_ R V+ =5V, V- = -5V, +25°C 65 100 o
On-Resistance ON Vcom_ = =3V, Icom_ = TmA CEM 105
COM_to NO_, COM_to NC_ Vi = 5V Vo = -5V +25°C 1 4
On-Resistance Match Between ARON v s +3\_/ leont = 1mA Q
Channels (Note 5) COM_ = %3V, ICOM_ = C,E,M 6
COM_to NO_, COM_to NC_ Vi =5V V- = 5V +25°C 7 12
On-Resistance Flatness RFLAT(ON) NV o)
(Note 6) Vecom_ = =3V, Icom_ = TmA C,E,M 15

+25°C -1 0.01 1
NO_, NC_ Off-Leakage Current INO_(OFF), V+ =55V, V- =-5.5V, CE =T m A
(Note 7) INC_(OFF) VCOM_ = F4.5V, VN_ = 4.5V M — =
COM._ Off-Leakage C Ve — BEV V- = 5.5V +25°C -1 0.01 1

_ -Leakage Current + =55V, V-=-55YV, -
(Note 7) ICOM_(OFF) | ooy = £4.5V, Vn_ =F 4.5V C,\'AE 11000 11(?0 nA
COM  On-Leak C i N 55V V -y +25°C -2 0.01 2
_ On-Leakage Curren + =55V, V-=-55V, -

(Note 7) ICOMON) | vy = 4.5V CME 22000 22(?0 "

MAXIV




Quad, Low-Voltage, SPST Analog Switches

ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)

(V+ = +4.5V to +5.5V, V- = -4.5V to -5.5V, Ta = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS Ta MIN TYP MAX UNITS
(Note 3)
LOGIC INPUT
IN_ Input Logic Threshold High VIN_H C,EM 1.6 2.4 V
IN_ Input Logic Threshold Low VIN_L C,E,M 0.8 1.6 V
IN_ Input Current Logic High INHL INL | VIN. = 0.8V or 2.4V CEM| -1 0.03 1] uA
or Low
SWITCH DYNAMIC CHARACTERISTICS
. VeoMm_ = %3V, V+ = 4.5V, +25°C 45 80
Turn-On Time toN V- = -4 5V, Figure 1 CEM 100 ns
. VooMm_ = £3V, V+ = 4.5V, +25°C 15 30
Turn-Off Time tOFF ZZ-45V, Figure 1 CEM 20 ns
Break-Before-Make Time Delay Vcom_ = =3V, V+ =5.5V, o
(MAX4523 only) 1BBM V- = -5.5V, Figure 2 +25°C 5 20 ns
Charge Injection (Note 4) Q Ei;jr;rg:’ VNo_=0,Rs =00, +25°C 1 5 pC
. VNO_ = GND, f = 1MHz, o
NO_, NC_ Off-Capacitance CN_(OFF) Figure 6 +25°C 2 pF
COM_ Off-Capacitance Ccom_(OFF) \IZ/I%?J’;/le_GZ GND, f = 1MHz, +25°C 2 pF
. Vcom_ = VNo_ = GND, o
COM_ On-Capacitance Ccom_(oN) f = 1MHz, Figure 7 +25°C 5 pF
RL = 50Q, C| = 15pF,
Off-Isolation (Note 8) Viso VN_ = 1VRwms, f = 100kHz, +25°C <-90 dB
Figure 4
RL =50Q, C|_ = 15pF,
Channel-to-Channel Crosstalk Vor VN = 1VRws, f = 100kHz, +95°C <-90 dB
(Note 9) Figure 5
POWER SUPPLY
Power-Supply Range V+, V- C,E.M -6 6 \
+25°C -1 0.05 1
V+ Supply Current I+ V+=5.5V,allViN_=0orV+ CEM x 3 uA
+25°C -1 0.05 1
V- Supply Current - V- =-55V CEM T 3 uA

MAXI
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MAX4521/MAX4522/MAX4523

Quad, Low-Voltage, SPST Analog Switches

ELECTRICAL CHARACTERISTICS—Single +5V Supply

(V+ = +4.5V to +5.5V, V- = 0V, Ta = TMIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

MIN TYP

MAX

PARAMETER SYMBOL CONDITIONS Ta UNITS
(Note 3)
ANALOG SWITCH
Analog Signal Range VCO'\\;'N’CVNO—‘ (Note 4) C, E,M 0 V+ \
COM_to NO_, COM_to NC_ V+ = 4.5V, Vcom_ = 3.5V, +25°C 125 200
. RonN - - Q
On-Resistance lcom_= 1TmA C,E, M 250
+25°C 2 8
COM_ tp NO_, COM_to NC_ V4 = 5V, Veom = 3.5V,
On-Resistance Match Between ARON | A Q
Channels (Note 5) Com_= C.EM 10
+25°C -1 0.01 1
NO_, NC_ Off-Leakage Current INO_(OFF), V+ =5.5V; Vcom_ =1V, 4.5V; CE 10 10 nA
(Notes 7, 10) INC_(OFF) VN_=4.5V, 1V !
M -100 100
COM_ Off-Leakage C Vi = 5.5V; V. v, asy |22 ! 001 !
_ -Leakage Current +=9.9V; Vcom_ = 1V, 4.5V, ;
(Notes 7, 10) ICOM_OFF) | v =45V, 1V CE 10 10 | nA
M -100 100
COM_ On-Leak o +25°C -2 0.01 2
_ On-Leakage Current _ . _ :
(Notes 7. 10) ICOM_(ON) V+ =5.5V; Vcom_ = 4.5V, 1V C, E, 20 20 nA
M -200 200
LOGIC INPUT
IN_ Input Logic Threshold High VIN_H C,E 1.6 2.4 V
IN_ Input Logic Threshold Low VIN_L CE 0.8 1.6 \
IN_ Input Current Logic High _ )
or Low lINH_, TINL_ VIN_ = 0.8V or 2.4V C, E 1 0.03 1 uA
SWITCH DYNAMIC CHARACTERISTICS
. Vcom =3V, V+ =45V, +25°C 60 100
Turn-On Time t ) - ns
ON Figure 1 C.E.M 150
) . VCOM_ =3V, V+ =45V, +25°C 20 50
Turn-Off Time tOFF Figure 1 CEM 5 ns
Break-Before-Make Time Delay Vcom_ =3V, V+ =55V, o
(MAX4523 only) 1BBM Figure 2 +28°C | 10 80 ns
At CL = 1nF, VNO_ =0, Rs = 0Q, .
Charge Injection (Note 4) Q Figure 3 +25°C 1 5 pC
POWER SUPPLY
V+ Supply Current | V4 =55V, all Viy_= 0 or V +25°C | 0.05 ! A
+ + + =55V, = +
pply IN- C.EM -1 1 i
+25°C -1 0.05 1
V-8 lyC t - V-=0 A
upply Curren CEM 5 3 u

MAXIN




Quad, Low-Voltage, SPST Analog Switches

ELECTRICAL CHARACTERISTICS—Single +3V Supply

(V+ = +2.7Vto +3.6V, V- = OV, Ta = TMIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS TA MIN TYP MAX UNITS
(Note 3)
ANALOG SWITCH
Analog Signal Range VCOVN’CVNO—’ (Note 4) C, E,M 0 V+ \
COM_to NO_, COM_to NC_ R V+ =27V, Vcom_= 1.0V, +25°C 260 500 o
On-Resistance ON lcom_=0.1mA C,E,M 600
LOGIC INPUT
IN_ Input Logic Threshold High VIN_H CE 1.6 2.4 V
IN_ Input Logic Threshold Low VIN_L CE 0.8 1.6 \Y
IN_ Input Current Logic High _
or Low lINH_, TINL_ VIN_ = 0.8V or 2.4V C,E -1 0.03 1 pA
SWITCH DYNAMIC CHARACTERISTICS (Note 4)
= = 25°C 120 250
Turn-On Time toN V.COM— 1.5V, V+ = 2.7, * ns
Figure 1 C,E,M 300
) Vcom = 1.5V, V+ = 2.7V, +25°C 40 80
Turn-Off Time It T ns
OFF Figure 1 C.EM 100
Break-Before-Make Time Delay Vcom_ = 1.5V, V+ = 3.6V, o
(MAX4523 only) 1BBM Figure 2 +28°C |15 50 ns
Charge Injection Q CL = 1nF, VNo_=0, Rs = 00, +25°C 05 5 pC
Figure 3
POWER SUPPLY
+25°C -1 0.05 1
V+ Supply C t | V+=386V,alViN_ =0o0rV A
+ Supply Curren + + all VIN_ or V+ CEM 5 3 y
+25°C -1 0.05 1
V- Supply C t - V-=0 A
upply Curren CEM X 1 H

Note 3: The algebraic convention is used in this data sheet; the most negative value is shown in the minimum column.

Note 4: Guaranteed by design.

Note 5: ARoN = ARON(MAX) - ARON(MIN).

Note 6: Resistance flatness is defined as the difference between the maximum and minimum on-resistance values, as measured
over the specified analog signal range.

Note 7: Leakage parameters are 100% tested at maximum rated temperature, and guaranteed by correlation at Ta = +25°C.

Note 8: Off-Isolation = 20log1o [ Vcom_/ (VNC_or VNo_) 1, Vcom_ = output, VNC_ or VNO_ = input to off switch.

Note 9: Between any two switches.

Note 10: Leakage testing for single-supply operation is guaranteed by testing with dual supplies.

MAXI 5
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MAX4521/MAX4522/MAX4523

Quad, Low-Voltage, SPST Analog Switches

Typical Operating Characteristics

(V+ = +5V, V- = -5V, GND = 0, Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE vs. Vcom ON-RESISTANGE vs. Vgom AND ON-RESISTANCE vs. Vcom
(DUAL SUPPLIES) TEMPERATURE (DUAL SUPPLIES) (SINGLE SUPPLY)
180 —— g 110 3 350 T ] g
o |V V-=20v N g || g /\"'\ Vi=27V g
100 = Ta=+125°C = F 300
140 b T N\~ A \/ :
/ % ™ - Pz 250 \
gr—
120 Vi, V- = 3.0V %0 TN | // /‘~—/\\ Vi =33V
g 10 N\ 3 Ta e85 N g 200 / /’ X
5 / Pa g 10 Ta=+25C L~ 3 P
< 80 /7 =] < Py V' e < 150 |
V4, V- = 4.0V N 50 / i 100 -
40 S — V4 =5.0V
Vi, V-=5.0V T T A0t
20 T 40 X 50
Tp=-55°C
0 30 L | | 0
5 43210123 45 5 4324101 2 3 45 0 1 2 3 4 5
Veom (V) Veom (V) Veom (V)
ON-RESISTANCE vs. Vcom AND ON- AND OFF-LEAKAGE CURRENT CHARGE INJECTION
TEMPERATURE (SINGLE SUPPLY) vs. TEMPERATURE vs. Vcom
200 T z 10n g 2 g
Ta=+125°C g g H
180 ——— e E
S TT——T 1} n : :
160 ) PR = ON LEAKAGE // = 1
/ TN 7 \ g
= > =
a 140 _.oroe - & 100p V4 s Vi = 45V
= Ta=+25°C T‘A =857 % v /| 2 0 | V- =-5V Vi =45V |
< 490 AN N < T V-=0V
T ] & o va { \
100 4 \T “oc ] Z —f ™~
Z A% 5 /| OFF LEAKaGE -1 < 4
T TN 1p V
80 = XT— T 1 N / y
L Ta = -55°C / /
60 —— 0.1p -2
0 1 2 3 4 5 -55 25 0 25 50 75 100 125 5 -4-3-2-101 2345
Veom (V) TEMPERATURE (°C) Voom (V)
TURN-ON/OFF TIME TURN-ON/OFF TIME POWER-SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. TEMPERATURE vs. TEMPERATURE
200 5 100 g 1 .
180 : 90 g 2
160 80 0.1 |
N
140 \ 70 //
g 120 2 60 = 0.01 //
s 100 \ s tON = / -
) \ 2 50 = - 7
= N\ 2 — £ /4
B 80 N 8 — 0.001 74
60 N 0 |— ,/
N\ ™~ tor 74
40 N 20 0.0001 7 74
NoFF //
20 — 10 A
4/
0 0 0.00001
2 3 45 6 7 8 9 10 11 12 55 25 0 25 50 75 100 125 55 <25 0 25 50 75 100 125
Vi (V) TEMPERATURE (°C) TEMPERATURE (°C)

6 MAXIW




Quad, Low-Voltage, SPST Analog Switches

Typical Operating Characteristics (continued)
(V+ = +5V, V- =-5V, GND = 0, Ta = +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION
vs. FREQUENCY FREQUENCY RESPONSE
100 PR 2 0 =9
; V+ = +5V 2 10 ERHH TN iy E 0
V- = -5V g \ 5
10 = 6000 IN AND OUT : -20 A= 5
— INSERTION LOSS _
o ll N
g ! g 155
< o Y OFF-ISOLATION |/ vE
z & 50 20 =
0.1 = - 2
-60 25 &
- '/ il I
001 70 ON-PHASE 30
-80 M ’wl 35
500 IN/OUT
0.001 90 LU T -40
10 100 1K 10k 100k 001 0.1 1 10 100 300
FREQUENCY (Hz) FREQUENCY (MH2)
Pin Description
PIN
MAX4521 MAX4522 MAX4523 NAME FUNCTION

TSSOP/SO QFN TSSOP/SO QFN TSSOP/SO QFN

1,16,9,8 | 15,14,7,6 | 1,16,9,8 [15,14,7,6 | 1,16,9,8 | 15 14,7,6 IN1-1N4 Logic-Control Digital Input

2,15,10,7 | 16,13,8,5(2,15,10,7 | 16,13,8,5 | 2,15,10, 7 | 16, 13, 8,5 [ COM1-COM4 | Analog Switch Common* Terminals

Analog Switch Normally Closed

3,14,11,6 | 1,12,9,4 — — — — NC1-NC4 .
Terminals
o o 3.14,11.6 | 1,12,9, 4 o o NO1-NO4 Analgg Switch Normally Open
Terminals
o o o o 3.6 1,4 NO1, NO4 Analgg Switch Normally Open
Terminals
_ o o o 14, 11 12.9 NC2, NC3 Analog Switch Normally Closed

Terminals

Negative Analog Supply-Voltage
4 2 4 2 4 2 V- Input. Connect to GND for single
supply operation.

Ground. Connect to digital ground.
(Analog signals have no ground

S 3 s 8 s 3 GND reference; they are limited to V+
and V-.)

12 10 12 10 12 10 NC. No Connection. Not internally
connected.
Positive Analog and Digital Supply-

13 11 13 11 13 11 V+ Voltage Input. Internally connected
to substrate.

— EP — EP — EP EP Exposed Pad. Connect EP to V+.

*NO_ (or NC_) and COM_ pins are identical and interchangeable. Either may be considered as an input or output; signals pass
equally well in either direction.

MAXI 7
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MAX4521/MAX4522/MAX4523

Quad, Low-Voltage, SPST Analog Switches

Applications Information

Power-Supply Considerations

Overview
The MAX4521/MAX4522/MAX4523 construction is typi-
cal of most CMOS analog switches. They have three
supply pins: V+, V-, and GND. V+ and V- are used to
drive the internal CMOS switches, and they set the lim-
its of the analog voltage on any switch. Reverse ESD-
protection diodes are internally connected between
each analog-signal pin and both V+ and V-. If any ana-
log signal exceeds V+ or V-, one of these diodes con-
ducts. During normal operation these reverse-biased
ESD diodes leak, forming the only current drawn from
V+ or V-.

Virtually all the analog leakage current is through the
ESD diodes. Although the ESD diodes on a given sig-
nal pin are identical and therefore fairly well balanced,
they are reverse biased differently. Each is biased by
either V+ or V- and the analog signal. This means their
leakages vary as the signal varies. The difference in the
two diode leakages from the signal path to the V+ and
V- pins constitutes the analog-signal-path leakage cur-
rent. All analog leakage current flows to the supply ter-
minals, not to the other switch terminal. This explains
how both sides of a given switch can show leakage
currents of the same or opposite polarity.

There is no connection between the analog-signal
paths and GND. The analog-signal paths consist of an
N-channel and P-channel MOSFET with their sources
and drains paralleled, and their gates driven out of
phase to V+ and V- by the logic-level translators.

V+ and GND power the internal logic and logic-level
translators, and set the input logic thresholds. The
logic-level translators convert the logic levels to
switched V+ and V- signals to drive the gates of the
analog switches. This drive signal is the only connec-
tion between the logic supplies and the analog sup-
plies. V+ and V- have ESD-protection diodes to GND.
The logic-level inputs and output have ESD protection
to V+ and to GND.

Increasing V- has no effect on the logic-level thresh-
olds, but it does increase the drive to the P-channel
switches, reducing their on-resistance. V- also sets the
negative limit of the analog-signal voltage.

The logic-level thresholds are CMOS/TTL compatible
when V+ = +5V. The threshold increases slightly as V+
is raised, and when V+ reaches +12V, the level thresh-
old is about 3.1V. This is above the TTL output high-
level minimum of 2.8V, but still compatible with CMOS
outputs.

Bipolar Supplies
The MAX4521/MAX4522/MAX4523 operate with bipolar
supplies between £2V and +6V. The V+ and V- sup-
plies need not be symmetrical, but their sum cannot
exceed the absolute maximum rating of 13.0V. Do not
connect the MAX4521/MAX4522/MAX4523 V+ to +3V,
and then connect the logic-level-input pins to TTL
logic-level signals. TTL logic-level outputs in excess
of the absolute maximum ratings can damage the
part and/or external circuits.

Caution: The absolute maximum V+ to V- differential
voltage is 13.0V. Typical =6V or 12V supplies with
+10% tolerances can be as high as 13.2V. This voltage
can damage the MAX4521/MAX4522/MAX4523. Even
+5% tolerance supplies may have overshoot or noise
spikes that exceed 13.0V.

Single Supply
The MAX4521/MAX4522/MAX4523 operate from a
single supply between +2V and +12V when V- is con-
nected to GND. All of the bipolar precautions must be
observed.

High-Frequency Performance
In 50Q systems, signal response is reasonably flat up
to 50MHz (see Typical Operating Characteristics).
Above 20MHz, the on-response has several minor
peaks that are highly layout dependent. The problem
with high-frequency operation is not turning the switch
on, but turning it off. The off-state switch acts like a
capacitor and passes higher frequencies with less
attenuation. At 10MHz, off-isolation is about -52dB in
50Q systems, becoming worse (approximately 20dB
per decade) as frequency increases. Higher circuit
impedances also make off-isolation worse. Adjacent
channel attenuation is about 3dB above that of a bare
IC socket, and is due entirely to capacitive coupling.

MAXIN




Quad, Low-Voltage, SPST Analog Switches

Test Circuits/Timing Diagrams

MAXIN
MAX4521 Vi
MAX4522 | tr < 20ns
MAX4523 SWITCH +3V tf < 20ns
V+ OUTRUT LOGIC f
SWITCH | com o NO INPUT
NPT COM . “orne Vour
' RL CL
_ : 300Q 35pF
IN, EN [: K I
GND V- - e
et T T SWITCH
0 Ve OUTPUT
C( INCLUDES FIXTURE AND STRAY CAPACITANCE. -
Vo 2V ( R ) LOGIC INPUT WAVEFORMS INVERTED FOR EN AND SWITCHES
0UT=VCOM \R_ "+ Ron THAT HAVE THE OPPOSITE LOGIC SENSE.
Figure 1. Switching Time
NIV
v
MAX4523 |+ L0GIC 43V
INPUT 50%
COM1 / \
Veom _40/ 0
COM2 SWITCH + )
Voouy ————o—1 % QUTPUT 1 0.9 x Vourt \
IN1, 2 . (VOUTW) 0
[: SWITCH
%ﬁgﬁ GND OUTPUT 2 0.9 Vouro
BN (Vouro) ~_ |
— - 0
B CL =35pF —»l tp) la— I tp |-
C( INCLUDES FIXTURE AND STRAY CAPACITANCE.
Figure 2. Break-Before-Make Interval (MAX4523 only)
MAXI/
MAX4521
MAX4522 V|+ Aot ¢
MAX4523 v
"
. Vour
GEN
COM 7 A NC or *
IM O/ NO Your N
OFF OFF
VeEN = G ON
l GND IN V- :|:
— J_— | = ON
= = V- N OFF OFF
Q = (AVout)(CL)
Vin=+3V IN DEPENDS ON SWITCH CONFIGURATION;
= INPUT POLARITY DETERMINED BY SENSE OF SWITCH.
Figure 3. Charge Injection
M1V 9
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MAX4521/MAX4522/MAX4523

Quad, Low-Voltage, SPST Analog Switches

Test Circuits/Timing Diagrams (continued)

JNAXIM MNAXIV
Ve MAX4521 10nF V+ MAX4521
10nF MAX4522 MAX4522
ﬁ l—o MAX4523 MAX4523
SIGNAL — = Vs
GENERATOR 0dBm ~ |com COM
@ i L\ 0or \\\
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o o JOrNO - / orNO
- hd GND V- f=1MHz = ¢
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- p— V- — e V- e
Figure 4. Off-Isolation Figure 6. Channel Off-Capacitance
MAXIV INAXIW
MAX4521 Vi MAX4521
100F Vs MAX4522 10nF MAX4522
_l:' > MAX4523 AL_i MAX4523
SIGNAL = e . = Vi
GENERATOR 0dBm COM NOT S0Q COM
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@ Y O/A Y W:L CAPACITANCE
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— o or
0or24v O—i—_|> : —ﬁf 0or24v i MG <
WALYZER |02 DRG] T e T oo
i GND V- 10nF GND v 10nF

Figure 5. Crosstalk
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Figure 7. Channel On-Capacitance
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Quad, Low-Voltage, SPST Analog Switches

__Ordering Information (continued)

GND V- "A"

Chip Topography

PIN- PKG
PART TEMP RANGE PACKAGE CODE
MAX4521EPE  -40°C to +85°C 16 Plastic DIP P16-1
MAX4521ESE  -40°C to +85°C 16 Narrow SO S16-2
MAX4521EEE  -40°C to +85°C 16 QSOP E16-4
MAX4521EUE  -40°C to +85°C 16 TSSOP ute-2
MAX4521EGE  -40°C to +85°C 16 QFN-EP** G1644-1
MAX4521MJE  -55°C to +125°C 16 CERDIP*** J16-3
MAX4522CPE 0°C to +70°C 16 Plastic DIP P16-1
MAX4522CSE 0°C to +70°C 16 Narrow SO S516-2
MAX4522CEE 0°C to +70°C 16 QSOP E16-4
MAX4522CUE 0°C to +70°C 16 TSSOP uite-2
MAX4522CGE 0°C to +70°C 16 QFN-EP** G1644-1
MAX4522C/D 0°C to +70°C  Dice* —
MAX4522EPE  -40°C to +85°C 16 Plastic DIP P16-1
MAX4522ESE  -40°C to +85°C 16 Narrow SO S16-2
MAX4522EEE  -40°C to +85°C 16 QSOP E16-4
MAX4522EUE  -40°C to +85°C 16 TSSOP u1e-2
MAX4522EGE  -40°C to +85°C 16 QFN-EP** G1644-1
MAX4522MJE  -55°C to +125°C 16 CERDIP*** J16-3
MAX4523CPE 0°C to +70°C 16 Plastic DIP P16-1
MAX4523CSE 0°C to +70°C 16 Narrow SO S16-2
MAX4523CEE 0°C to +70°C 16 QSOP E16-4
MAX4523CUE 0°C to +70°C 16 TSSOP uite-2
MAX4523CGE 0°C to +70°C 16 QFN-EP** G1644-1
MAX4523C/D 0°C to +70°C  Dice* —
MAX4523EPE  -40°C to +85°C 16 Plastic DIP P16-1
MAX4523ESE  -40°C to +85°C 16 Narrow SO S16-2
MAX4523EEE  -40°C to +85°C 16 QSOP E16-4
MAX4523EUE  -40°C to +85°C 16 TSSOP uite-2
MAX4523EGE  -40°C to +85°C 16 QFN-EP** G1644-1
MAX4523MJE  -55°C to +125°C 16 CERDIP*** J16-3

*Contact factory for dice specifications.
**EP = Exposed pad.
**Contact factory for availability.

MAXI

A
com4 comi
IN3 IN2
cCoMm3 com2
0.057"
(1.45mm)
IICII V+ IIDII
0.046"
(1.19mm)
MAX4521 MAX4522 MAX4523
PIN NAME | PIN NAME PIN NAME
A NC1 A NO1 A NO1
B NC4 B NO4 B NO4
C NC3 C NO3 C NC3
D NC2 D NO2 D NC2

SUBSTRATE CONNECTED TO V+
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MAX4521/MAX4522/MAX4523

Quad, Low-Voltage, SPST Analog Switches

Pin Configurations

TOP VIEW

NC1

Y S mmam B
3 MAX4521 3

ao [3] ¢ i (o]
| “Ep |

Nea 2 S T 9
5 6 7 8
COM4  IN4 IN3 COM3

QFN

NC2 NO1

V+ V-

N.C. GND

NC3  NO4

2 Cmmam 0O
: MAX4522
g . O

QFN

NO2 NO1

V+ V-

N.C. GND

NO3  NO4

2 ammam [T
: MAX4523 3
[3 ] p (o]
3 EP |
7 I NG 9
fh b
COM4 N4 IN3  COM3
QFN

NC2

V+

N.C.

NC3

*EP = Exposed Pad, connect EP to V+
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Quad, Low-Voltage, SPST 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.)

1%
&
o
—S INCHES MILLIMETERS 2
A‘ DIM| MIN | MAX | MIN | MAX ©
T A 0353 069 135 175
‘ nnn - nonnn s fee s Loz
A2[.049 | .065 | 1245 | 1.65L
B |.008 |.012 [020 | 0.30
( C |.0075 | .0098 0451 | 0.249
H E i} SEE VARIATIONS
E [1S50 [.157 [381 | 3.99
e 025 BSC 0635 BSC
\ H 230 244 584 6.20
h 010 016 0.2S 0.41
\ “ “ “ H “ “ “ “ L 016|085 |041 | 089
R N SEE_VARIATION
N alo |8 o [e
*‘ ‘kg E”‘ ‘* A h X 45° »‘ - VARIATIONS:
| [ he ‘ INCHES MILLIMETERS
N I P A MIN. | max. | MIN. [ Max [N |
r 4 7 IC D[189 |.196 | 480 | 498 |16]aB|
fi=t == [sl.0020 |.0070 005 [ o18
f \ £ f D[337 |.344 |856 | 874 |e0]aD
D x [S1.0500 [.0550 | 1270 | 1.39
L —= ‘47 D|.337 344 856 8.74 E4IAE]
s|.02s0 |.0300 | 063s5] 0762
[D]386 |.393 |oso0 | o8 |eelar|
s[.0250 [.0300 [0635] 0762
NOTES:
1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. @DDALLAS ~
2), MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE.
3), CONTROLLING DIMENSIONS: INCHES. E:E:m‘:{,‘,’;/VI/J‘I/VI
4). MEETS JEDEC MO137. e
PACKAGE OUTLINE, QSOP .150", .025" LEAD PITCH
AFRVAL TOCUENT G WG RV
‘ 21-0055 F /1
%)
&
INCHES MILLIMETERS 3
pmM[ MmN | MAX | mIN MAX 3
A | 0.053 | 0.069 | 135 | 1.75
N A1 | 0.004 | 0.010 | 0.10 | 0.25
H H H H H Hi’ B 0.014 | 0.019 | 0.35 0.49
C_| 0007 | 0010 | 0.19 | 0.25
‘ e 0.050 BSC 1.27 BSC
E | 0150 | 0.157 | 380 | 4.00
E H H | 0228 | 0244 | 580 | 620
L | 0016 | 0.050 :
o ‘ 040 | 127
H H H H H H 3 VARIATIONS:
! INCHES MILLIMETERS
TOP VIEW DIM| MIN_ | MAX [ MIN_| mMAX [N [mso12
D | 0189 | 0197 | 480 | 500 | 8| AA
D | 0337 | 0344 | 855 | 875 [14]| AB
D | 0386 | 0394 | 9.80 | 10.00 |16] AC

f

|

\
—| e |=— —| |8 A:‘T -{ o»a»j

—| L fm—
FRONT VIEW SIDE VIEW

NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH. -,

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006"). @EﬁwLuulﬁéns/VI/JKI/VI

3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004”). PROPRIETARY INFORMATION

4. CONTROLLING DIMENSION: MILLIMETERS. TITLE

5. MEETS JEDEC MSO012. PACKAGE OUTLINE, .150" SOIC

6. N = NUMBER OF PINS. "APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0041 B |/

MAXI 13
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MAX4521/MAX4522/MAX4523

Quad, Low-Voltage, SPST 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.)

14
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SCALE: NONE

=
= =Py (oo
REF.
= = |
L

025 mu_I_I!_ = M Ez'/z T

Eﬂ' ))\(:‘\
REF.

BOTTOM VIEW

™ Ty

DETAIL_A
PIN #1 1D AND
TIE BAR MARK OPTIONS

@s'?..‘.éo'au'-,éﬁ VAKXV

PACKAGE OUTL\NE
12,16,20,24L QFN, 4x4x0.90 MM
APPROVAL. BOCUMENT CONTROL NO. REV. 1
21-0106 | E |/z
NOTES:
1. DIE THICKNESS ALLOWABLE IS 0.305mm MAXIMUM (.012 INCHES MAXIMUM).
2. DIMENSIONING & TOLERANCES CONFORM MUST TO ASME Y14.5M. — 1994,
3. N IS THE NUMBER OF TERMINALS. T
Nd IS THE NUMBER OF TERMINALS IN X—DIRECTION & Y v
Ne IS THE NUMBER OF TERMINALS IN Y-DIRECTION. 1% | T
/A\ DIMENSION b APPLIES TO PLATED TERMINAL AND IS MEASURED A ]
BETWEEN 0.20 AND 0.25mm FROM TERMINAL TIP. :‘2 -
THE PIN #1 IDENTIFIER MUST BE EXISTED ON THE TOP SURFACE OF THE A3 ¥ —
PACKAGE BY USING INDENTATION MARK OR INK/LASER MARKED. DETAILS OF PIN #1 b X
IDENTIFIER IS OPTIONAL, BUT MUST BE LOCATED WITHIN ZONE INDICATED. T -
EXACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL. 4 208
7. ALL DIMENSIONS ARE IN MILLIMETERS. -
0.4 | 042 | 0.60

8. PACKAGE WARPAGE MAX 0.05mm.

APPLIED FOR EXPOSED PAD AND TERMINALS.
EXCLUDE EMBEDDING PART OF EXPOSED PAD FROM MEASURING.

10. MEETS JEDEC M0220; EXCEPT DIMENSION "b”.
11. THIS PACKAGE OUTLINE APPLIES TO PUNCHED OFN (STEPPED SIDES).

PITCH VARIATION A [—{%[ PITcH variaTION B [—[%] PiTcH variamon ¢ %[ PiTcH vARiATION b ]
[MIN_ T NOW. T MAX_] "'e| 3/ MIN_ T _NOM. [ MAX S MIN_ T NOM._ T MAX_| "« "
0:80 BSC B 0,65 BSC 050 BSC [ G50 BSC
1 3N 16 20 K3 24 3
E 3 3 4 S 3 6 3
_Lri 4 5 Ne 6 3]
0.50 | 0.60 [ 0.75 L] 050 | 060 [ 0.75 050 | 0.60 | 0.75 L] 030 | 040 | 050 | |
[b] 0.23 0.28 0.35 4 |b 0.18 0. 0.30 41b 018 | 023 | 0.30 | 4|
e o o v
2,25 | 1.95 25
25 [ 195 25|
e o DRALLAS VI AXIVI
2.25 | 1.95 25

""" PACKAGE OUTUNE
12,16,20,24L QFN, 4x4x0.90 MM

APPROVAL BOCUMENT CONTROL NO. REV.
| 21-0106 | E |%

12,16,20, 24L QFN.EPS

MAXIN



Quad, Low-Voltage, SPST 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.)

(2]
o
N a
— £
NONN00nN Nnnnnnnn " COMMON_DIMENSIONS £
%y [MILLIMETERS INCHES g
5 [[MIN. [ MAX_| MIN. | MAX 5
AAAD A | — | o 043 9]
N A& | 005 | 015 | 002 | 006 )
A 0.85 095 | 033 037
G} ! o 015 | 030 | 007 | o
os 015 | 025 | 007 | 010
IR INRREARN oo |- c 1o | oz | o4 | oo
" — . e | 009 | o014 | 004 | 006
TOP VIEW BOTTOM VIEW BENT | FAD DETAIL ]E’ SEEQE’A'TIA?EES SEIEQVA'TIAEENS
e 065 BSC 026 BSC
H 625 | 655 [ 246 [ 258
3 I— y SEE DETAI"AA_\ ] L 050 | 070 | 020 | 028
e M= | c N |SEE VARIATIONS [SEE_VARIATIONS
R e——r ] o I
\_QU_[U c] A NGl I i ok 0.10_MAX
s—— s :
SIDE VIEW END VIEV VARIATIONS
JEDEC PKG.  |MILLIMETERS| INCHES
o MO-1S3| N | | CODES |"MIN. [ MAX.|MIN.] MAX.
— AB-1 |14 | D |Ul4-Lj | 490 | 510 |.193 | .20L
0.29 T U14-2
BSC 4 PARTING WITH PLATING
LINE —F ~N | AB 16| D[ute-y | 490 | S10 [ 193 | 2or
4]
’—% a AC 20| D |U20-2) | 640 | 660 | 252 | 260
[ - T U20-3
@ BASE METAL —1 AD 24| D | U24-1 770 | 790 (.303 | .311
DETALL & LEAD TIP DETAIL AE 28| D|U28-1; | 960 | 980 |.378 | 386
Uss-2)
NOTES U28-3
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2 MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.Smm PER SIDE
3. CONTROLLING DIMENSION: MILLIMETER
4. MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE =
5. “N* REFERS TO NUMBER OF LEADS LAS v,
O\ LEAD COPLANARITY 0.0 MM MAX. EIB:DEIAG!;QW /VI /J‘I/VI
7. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY
8 MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY e
&BENT LEAD 010 MM MAX. PACKAGE OUTLINE, TSSOP 4.40mm BODY
APPROVAL DOCUMENT CONTROL NO. REV. 1
—DRAWING NOT TO SCALE- 21-0066 e

Revision History
Pages changed at Rev 6: 1,7, 11,12, 15

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.

15 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 (408) 737-7600
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KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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