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ABSOLUTE MAXIMUM RATINGS

VBATTO AGND ... -0.3V to +6V Duration of SPK_ Short Circuit to PVDD or
VccouT to BSTPGND, AGND ..o -0.3V to +6V SPKPGND ... Continuous
PVDD to SPKPGND...........cccoeeeen.. -0.3V to +6V Duration of Short Circuit Between SPKP
BSTPGND, SPKPGND to AGND ............ccceevnna. -0.3V to +0.3V anNd SPKN ... Continuous
GAINtO AGND ..., -0.3V to (VAT + 0.3V) Continuous Power Dissipation, Multilayer Board (Ta = +70°C)
SDBST, SDSPK to AGND .......c.oooiiviiiiici -0.3V to VBAT WLP (derate 20.4mW/°C above +70°C).............cc........ 1.33W
All Other Pins (excluding LX) to AGND ................. -0.3V to +6V OUA (NOE 1)
Current Into/Out of LX, VccouT, BSTPGND .......occovvvei.. +3.9A Junction Temperature
Continuous Current Into/Out of SPK_, PVDD, Operating Temperature Range

SPKPGND.......ooiiiiicie e +800mA Storage Temperature Range............c..ccccocooeee.
Continuous Input Current (all other pins)............c..cc...... +20mA Soldering Temperature (reflow)
Duration of Short Circuit Between VccouT

and BSTPGND...........cooooviiiiiecceieeee Continuous

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 china.maximintegrated.com/thermal-tutorial.

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

(VBAT = 3.6V, RL = o between SPKP and SPKN, Ay = +6dB, C|N = 1uyF, 20Hz to 22kHz AC measurement bandwidth, Ta = TMIN to
TmAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Power-Supply Rejection Ratio PSRR  |TA = +25°C, VBAT = 2.5V to 5.5V 95 dB
(Note 3)

VEBAT Ta = +25°C, SDSPK = SDBST = VBAT 3.05
Quiescent Current TA = +25°C, VSDSPK = 0V, SDBST = VBAT 0.09 0.15 A
IPVDD Ta = +25°C, PVDD = 5.55V, SDSPK = 17 57
SDBST = VBAT

Combined Efficiency n Pout = 1.7W, f = 1kHz, Zspk = 8Q + 68uH 87 %
Shutdown Current ISHDN  |VSDSPK = VSDBST = 0V, Ta = +25°C 0.04 15 pA
Turn-On Time tON Time from power-on to full operation 10 12 ms
BOOST CONVERTER

Battery Supply Voltage Range VBAT 2.5 55 \
Soft-Start Interval toN 5.6 ms
Undervoltage Lockout UVLO  |VBAT falling 2.1 2.2 2.3 v
Boost Converter Output Voltage VvccouT [ILoAD = OmA 5.45 55 5.65 V
Output Current Limit IMAX VBAT > = 3.6V 1.5 A
Input Current Limit LMt Startup, Vccout = 0V 0.3 0.5 A
nMOS Current Limit ILX,MAX 3.3 A
pMOS Turn-Off Current Limit 10 mA
Switching Frequency fs 1.8 2.0 2.2 MHz
Efficiency n 0.1A<IouT <0.75A 93 %
Startup Short-Circuit Time Converter latch off 50 ms
Thermal Shutdown 165 °C
LX Leakage Current Vix=0Vor 55V, |TA=+25%C 1.0 +01 +10 LA

VcecouT = 5.5V -40°C < TA < +85°C 0.1

2 Maxim Integrated
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ELECTRICAL CHARACTERISTICS (continued)
(VBAT = 3.6V, RL = o between SPKP and SPKN, Ay = +6dB, C|N = 1uF, 20Hz to 22kHz AC measurement bandwidth, Ta = TMIN to
TmAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)
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PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
SPEAKER AMPLIFIER
Output Offset Voltage Vos Ta = +25°C 1 3 mV
Peak voltage, Ta =
+25°C, A-weighted, 32 Into shutdown -56
Click-and-Pop Level Kcp samples per second, dBV
ZSPK = 84 + 68uH, Out of shutdown -56
(Notes 3, 4)
Output Power (Note 5) Pout |ZsPk =8Q + 68uH THD+N = 1% 17 W
THD+N < 10% 2.2
Total Harmonic Distortion Plus f=1kHz, P = mW, Ta = +25°
Noise THD+N ZSPK = éQCiUG}TSUI—Siso A > 0.05 %
Output Switching Frequency 300 kHz
GAIN = AGND 55 6 6.5
Gain Ay GAIN = unconnected 15 15.5 16 dB
GAIN = VBAT 19.5 20 20.5
Output Current Limit 2 A
Efficiency n Pout = 1.7W, f = 1kHz, Zspk = 8Q + 68uH 92 %
Output Noise A-weighted 43 UVRMS
Ay = 6dB
(GAN=AGND) | 72
- Ay = 15.5dB
, SDBST = SDSPK = (GAIN = 12 18 26
Input Resistance RIN VBAT unconnected) kQ
Ay = 20dB
(GAIN = VgaT) 6.5 11 16
VSDBST = VSDSPK = OV | All gain settings 110
Common-Mode Rejection Ratio CMRR |f = 1kHz 60 dB
Bias Voltage VBIAS 1.3 1.4 1.5 \
ALC
Attack Time 20 us/dB
Release Time 1.6 s/dB
Maximum Attenuation 8 dB
Attenuation Resolution 0.5 dB
RKNEE = 154kQ 2.19 2.3 2.42
Knee Voltage VKNEE |Ta = +25°C RKNEE = 40.5kQ 3.14 3.3 3.47 \
RKNEE = 13kQ 3.71 3.9 4.10
Maxim Integrated 3
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ELECTRICAL CHARACTERISTICS (continued)

(VBAT = 3.6V, RL = o between SPKP and SPKN, Ay = +6dB, C|N = 1uF, 20Hz to 22kHz AC measurement bandwidth, Ta = TMIN to
TmAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
VKNEE = 3.25V 43.2
VKNEE = 3.35V 37.4
B VKNEE = 3.45V 32.4
Knee Resistor RKNEE ;C Z TEE;)(?B VKNEE = 3.55V 27.4 kQ
VKNEE = 3.65V 23.2
VKNEE = 3.75V 18.7
VKNEE = 3.85V 15.0
DIGITAL INPUTS (SDBST, SDSPK)
Input Voltage High ViH 1.4 \
Input Voltage Low ViL 0.4 \%
Input Capacitance CIN 10 pF
Input Leakage Current [N Ta = +25°C -1.0 +1.0 PA

Note 2: 100% production tested at Ta = +25°C. Specifications over temperature limits are guaranteed by design.
Note 3: Amplifier inputs are AC-coupled to AGND.
Note 4: Mode transitions are controlled by SDSPK.
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BT T (E4F 1%
(VBAT = 3.6V, RL = « between SPKP and SPKN, Ay = +15.56dB, RKNEE = VBAT, 20Hz to 22kHz AC measurement bandwidth, unless
otherwise noted.)

General
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BT T (EFF14(4E)
(VBAT = 3.6V, RL = = between SPKP and SPKN, Ay = +15.5dB, RKNEE = VBAT, 20Hz to 22kHz AC measurement bandwidth, unless
otherwise noted.)

Speaker
THD+N vs. FREQUENCY THD+N vs. OUTPUT POWER
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B T IEHFIE(4E)

(VBAT = 3.6V, RL = = between SPKP and SPKN, Ay = +15.5dB, RKNEE = VBAT, 20Hz to 22kHz AC measurement bandwidth, unless

otherwise noted.)

SPEAKER POWER-SUPPLY REJECTION

COMMON-MODE REJECTION RATIO

RATIO vs. FREQUENCY vs. FREQUENCY SHUTDOWN RESPONSE
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FREQUENCY (kHz) FREQUENCY (kHz)
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BT EFFIE (%)

(VBAT = 3.6V, RL = « between SPKP and SPKN, Ay = +15.5dB, RKNEE = VBAT, 20Hz to 22kHz AC measurement bandwidth, unless

otherwise noted.)
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BOTTOM VIEW

—DRAWING NOT TO SCALE-

HEEER R XHHS
16 WLP W162B2+1 21-0200
COMMON DIMENSIONS
PIN 1 E A |0.64+0.05
INDICATOR _\ ) s MARKING A3 A | 0.2420.03
NG 2 / || A2 |0.40 REF
"' A3 | 0.025 BASIC
AAAA | A2
D b ©0.31+0.03
I WAWAWAW) I
N0.05]S | 1 D1 [1.50 BASIC
J E1 | 1.50 BASIC
Al See
SIDE VIEW Note 7 e |0.50 BASIC
SD | 0.25 BASIC
TI0P VIEW
SE | 0.25 BASIC
£l E Cl DEPOPULATED
PKG. CODE MIN MAX MIN MAX | BUMPS
_Ij— SE W162B2+1 | 1.98 | 211 [ 1.98 | 2.1 | NONE
— e |=
f | N W162C2+1 212 | 2.26 | 1.99 2.13 | NONE
El D Oio C/ <D W162D2+1 1.99 2.01 1.99 2.01 [B3, C2
puti(eXelioke] Fia! o
B O ()—l_o O— 1. Terminal pitch is defined by terminal center to center value.
! ﬂ 2. Outer dimension is defined by center lines between scribe lines.
A O Olo (I 3. All dimensions in millimeters.
1 2'3 2 } 4. Marking shown is for package orientation reference only.
b 5. Tolerance is £ 0.02mm unless specified otherwise.
6. All dimensions apply to PbFree (+> package codes only.
7. Front—side finish can be either Black or Clear.

TITLE:
PACKAGE OUTLINE
16 BUMPS, WLP PKG. 0.5mm PITCH
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