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MAX20331

General Description

The MAX20331/MAX20331A are overvoltage ICs
designed to protect the audio codecs and electronics of
portable devices. Connecting the MAX20331/MAX20331A
between the 3.5mm jack and audio path electronics
provides protection against high-voltage conditions to
+40V.

The MAX20331/MAX20331A are available in a space-
saving, 9-bump, 0.4mm pitch, 1.23mm x 1.23mm wafer-
level package (WLP) and operate over the -40°C to
+85°C extended temperature range.

Applications

e Smartphones
e Tablets
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High-Voltage Protection 3.5mm Audio Line OVP

Benefits and Features
e Protects Devices from High-Voltage Conditions
* 140V Tolerant Inputs

e Multiple OVP Thresholds for Flexible Design
+ +3.45V MAX20331, 5.5V MAX20331A

e Low THD+N Preserves Audio Clarity

e Saves Board Space with Small Form Factor

* 1.23mm x 1.23mm, 3 x 3 Array, 9-Bump,
0.4mm Pitch WLP

Ordering Information appears at end of data sheet.
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MAX20331

Absolute Maximum Ratings

High-Voltage Protection 3.5mm Audio Line OVP

All voltages are referenced to GND unless otherwise noted. Peak Current (TOMS) .......coieeriiiiieieeie et 2A
.......................................................................... -0.3V to +6V Continuous Power Dissipation (Multilayer Board)
-40V to +40V (derate 11.91mW/°C above +70°C).......cccccvveerrunnnn. 952.8mW
-40V to +0.3V Operating Temperature Range............ccccceeueee.. -40°C to +85°C
............................................................................ -6V to +6V Junction Temperature..........ccoccceiiiiiiiini e
-40V to +40V Storage Temperature Range
.................................................................. +40V Soldering Temperature (reflow)...........ccccceeevvvvernnnee..... ¥260°C
Continuous Current into Device ..........cccocveviiciiieciiecee, 0.75A
Package Thermal Characteristics (Note 1)

WLP
Junction-to-Ambient Thermal Resistance (84) .....83.98°C/W

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.

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to www.maximintegrated.com/thermal-tutorial.

Electrical Characteristics
(Vce = 2.5V t0 5.5V, Ta = -40°C to +85°C unless otherwise noted. Typical values are at Vg = +2.5V, Tp = +25°C.) (Note 2)

PARAMETER | SYMBOL CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLY
s v Volt R v MAX20331 1.6 55 v
u oltage Range
PRy YoTlage Fang ¢ | MAX20331A 25 55
Supply Current lcc 85 160 MA
COM1, COM2, NC1, NC2
V risin 3.3 3.45 3.6
MAX20331 com_reing
COM_ Positive Overvoltage v Vcom_ falling 3.22 v
Trip Threshold ovio_P Veowm fising 5.35 55 5.65
MAX20331A E—
VCOM_ falling 5.25
V fallin -3.3 -3.45 -3.6
MAX20331 com_1afng
COM_ Negative Overvoltage v Vcom_rising -3.22 v
Trip Threshold OVLON Veowm falling 535 55 565
MAX20331A =
Vcowm_rising -5.25
COM_ Off Leakage Current lcom_OFF chig = S\S\YCOM_ =-6V, +6V, -1 +1 HA
Vee =3V, Veom_
MAX20331 =-3V, +3V, -1 +1
NC_ floating
COM_ On Leakage Current lcom oN MA
N Vee =3V, Veom_
MAX20331A =-5V, +5V, NC_ -1 +1
floating
NC_ Off Leakage Current INC_OFF xgg; O=V’0\\//NC— = -6V, +6V, -1 +1 uA
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MAX20331

High-Voltage Protection 3.5mm Audio Line OVP

Electrical Characteristics (continued)

(Ve = 2.5V to 5.5V, Ta = -40°C to +85°C unless otherwise noted. Typical values are at Vg = +2.5V, Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
TIMING CHARACTERISTICS (FIGURE 1)
COM__ Positive Overvoltage _
Fault Protection Response tep xCO'\i_S_OllV I;O 1O\i S,]tsg’ 1.2 Ms
Time cc Y BNC_
COM__ Positive Overvoltage _
Fault Protection Recovery tEPR xco“i—s_ollo\éto ﬂis,ltsg’ 120 Ms
Time cc Y BNC_
COM__ Negative Overvoltage _
Fault Protection Response tEN VCO'\ﬂ— =-1Vto -19\/ step, 1.8 us
) Ve = 3.0V, Rye = 1kQ
Time —
COM__ Negative Overvoltage _
Fault Protection Recovery tENR VCO'\ﬂ— =-10Vito -1_V step, 120 us
) Ve = 3.0V, Rye = 1kQ
Time —
SWITCH CHARACTERISTICS
MAX20331 -3.6 3.6
Analog Switch Range \%
MAX20331A -5.65 5.65
On-Resistance _
(COM_to NG ) RoN lcom_ = 100mA 1 1.6 Q
On-Capacitance -3.3V < Vg < +3.3V 18 pF
On-Resistance Match Between Vee =3.3V, Icom_ = 100mA,
Channels ARoN Vcom_ =-1V to +1V (Note 3) 0.001 0.05 Q
i Vee =3.3V, Icom_ = 100mA,
On-Resistance Flatness RELAT Veom._ = -1V 1o +1V (Note 4) 0.0001 0.015 Q
PSRR f=20kHz, Vcom_ = 0.4Vpk.pk -60 dB
Bandwidth BW \égonﬁl_: f:g/gk'Pk’ 350 MHz
Off-Isolation Viso ; |=_ iog(l)-lé Veom_ = 0.4Vpy_pk, 70 dB
Crosstalk Ver ; |=_ iogcl)-lé Vcom_ = 0.4Vpypk, 70 dB
f=20Hz to 20kHz, Vcom_ = 1Vpk-pk 114
DC bias = 0V, R = 600Q
THD+N dB
f=20Hz to 20kHz, Vcom_ = 0.5Vpk-pk, 110
DC bias =0V, R = 32Q
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MAX20331 High-Voltage Protection 3.5mm Audio Line OVP

Electrical Characteristics (continued)
(Ve = 2.5V to 5.5V, Ta = -40°C to +85°C unless otherwise noted. Typical values are at Vg = +2.5V, Ta = +25°C.) (Note 2)

PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS
THERMAL PROTECTION
Thermal Shutdown TSHDN 150 °C
Thermal Hysteresis THYST 20 °C
ESD PROTECTION
HBM All pins 2 kV
Note 2: All devices are 100% production tested at T = +25°C. All temperature limits are guaranteed by design.
Note 3: On-resistance match between channels is defined as ARoN_max = [RoN_cH1 — Ron_cH2l
Note 4:

On-resistance flatness is defined as the difference between the maximum and minimum values of on-resistance, as
measured over the specified analog signal ranges.
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NOTE: NOT DRAWN TO SCALE

Figure 1. Timing Diagram
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MAX20331 High-Voltage Protection 3.5mm Audio Line OVP

Typical Operating Characteristics (continued)
(Ve = +3.7V, Tp = +25°C, unless otherwise noted.)
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MAX20331 High-Voltage Protection 3.5mm Audio Line OVP

Typical Operating Characteristics (continued)
(Ve = +3.7V, Tp = +25°C, unless otherwise noted.)
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MAX20331 High-Voltage Protection 3.5mm Audio Line OVP

Bump Configurations

TOP VIEW
MAX20331/MAX20331A
1 2 3
+ P P P
A (\/Vcc /\) (\/ VN /\) (\/GND:)
B (\/com}‘; ) (\/COME‘;
cf (nety ey (nez)
WLP
(1.23mm x 1.23mm)
Bump Description
BUMP NAME FUNCTION
Supply Voltage Input. Bypass V¢ to ground with a 0.1uF decoupling capacitor as close as
A1 Vee . .
possible to the device
A2 VN 1nF Capacitor Connection. Connect a 1nF capacitor to ground as close as possible to the device.
A3 GND Ground
B1 COM1 External Audio Line 1. Connect to external audio source.
B2 I.C. Internally Connected. Connect to GND.
B3 COM2 External Audio Line 2. Connect to external audio source.
C1 NC1 Protected Audio Line 1. Connect to audio codec.
Cc2 I.C. Internally Connected. Connect to GND.
C3 NC2 Protected Audio Line 2. Connect to audio codec.
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MAX20331

Functional Diagram

High-Voltage Protection 3.5mm Audio Line OVP

Vee

—|; MAX20331/MAX20331A
Vee
OvP —;
coM1 F — o NC1
OVP —¢
CcoM2 F — o NC2

GND

<7

Detailed Description

The MAX20331/MAX20331A OVP devices offer positive
and negative over voltage protection for electronics in the
audio signal path connected to a 3.5mm audio jack. Both
devices offer protection up to +40V, well past the over
voltage threshold.

When the COM_ voltage reaches the OVP threshold,
the COM_ to NC_ path is opened to disconnect sensitive
electronics from the over voltage condition. The MAX20331

Typical Application Circuit

threshold is +3.45V while the MAX20331A threshold is
+5.5V. These thresholds are maintained across the full
range of supply voltages.

Applications Information

For additional ESD and high-voltage protection, place
external ESD protection devices on the COM1 and COM2
lines. These external devices should be bidirectional and
no trigger on higher than +20V.

MAX20331/
3.7V MAX20331A CODEC
MIC
Vee

LEFT ® Ccom1 NC1 L-AUDIO
A
ngﬁ; ® Ccom2 NC2 R_AUDIO

GND GND

v
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MAX20331

Ordering Information

High-Voltage Protection 3.5mm Audio Line OVP

Package Information

For the latest package outline information and land patterns
(footprints), go to www.maximintegrated.com/packages. Note
that a “+”, “#”, or “-” in the package code indicates RoHS status
only. Package drawings may show a different suffix character, but
the drawing pertains to the package regardless of RoHS status.

PART TEMP RANGE  PIN-PACKAGE
MAX20331EWL+ -40°C to +85°C 9 WLP
MAX20331EWL+T -40°C to +85°C 9 WLP
MAX20331AEWL+ -40°C to +85°C 9 WLP
MAX20331AEWL+T -40°C to +85°C 9 WLP

+Denotes a lead(Pb)-free/RoHS-compliant package.

T Denotes tape-and-reel

Chip Information

PROCESS: BiCMOS

www.maximintegrated.com

PACKAGE PACKAGE OUTLINE LAND
TYPE CODE NO. PATTERN NO.
Refer to
9 WLP WI1F1+1 21-100234 Application
Note 1891
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MAX20331 High-Voltage Protection 3.5mm Audio Line OVP

Revision History

REVISION REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
0 6/18 Initial release —

For pricing, delivery, and ordering information, please contact Maxim Direct at 1-888-629-4642, or visit Maxim Integrated’s website at www.maximintegrated.com.

Maxim Integrated cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim Integrated product. No circuit patent licenses
are implied. Maxim Integrated reserves the right to change the circuitry and specifications without notice at any time. The parametric values (min and max limits)
shown in the Electrical Characteristics table are guaranteed. Other parametric values quoted in this data sheet are provided for guidance.
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