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L M4838 Boomer ®audio Power Amplifier series Stereo 2W Audio Power Amplifiers
with DC Volume Control and Selectable Gain

Check for Samples: LM4838

FEATURES

*« DC Volume Control Interface
 System Beep Detect

e Stereo Switchable Bridged/Single-Ended
Power Amplifiers

» Selectable Internal/External Gain and Bass
Boost

e “Click and Pop” Suppression Circuitry
e Thermal Shutdown Protection Circuitry

APPLICATIONS

» Portable and Desktop Computers

* Multimedia Monitors

» Portable Radios, PDAs, and Portable TVs

DESCRIPTION

The LM4838 is a monolithic integrated circuit that
provides DC volume control, and stereo bridged
audio power amplifiers capable of producing 2W into
4Q with less than 1.0% THD or 2.2W into 3Q with
less than 1.0% THD (see Notes below).

Boomer™ audio integrated circuits were designed
specifically to provide high quality audio while
requiring a minimum amount of external components.
The LM4838 incorporates a DC volume control,
stereo bridged audio power amplifiers and a
selectable gain or bass boost, making it optimally
suited for multimedia monitors, portable radios,
desktop, and portable computer applications.

The LM4838 features an externally controlled, low-
power consumption shutdown mode, and both a
power amplifier and headphone mute for maximum
system flexibility and performance.

Note: When properly mounted to the circuit board,
the LM4838NJB, LM4838PWP, and LM4838NYC will
deliver 2W into 4Q. The LM4838PW and LM4838YZR
will deliver 1.1W into 8Q. See Application Information
section Exposed-DAP package PCB Mounting
Considerations for more information.

Note: An LM4838NJB and LM4838PWP that have
been properly mounted to the circuit board and
forced-air cooled will deliver 2.2W into 3Q.

Table 1. Key Specifications

VALUE UNIT
Po at 1% THD+N into 3Q (NJB & PWP) 2.2 W (typ)
into 4Q (NJB, PWP, NYC) 2.0 W (typ)
into 8Q (PW, PWP, YZR, NJB, & NYC) 1.1 W (typ)
Single-ended mode - THD+N at 85mW into 32Q 1.0 %(typ)
Shutdown current 0.7 HA (typ)

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

Boomer is a trademark of Texas Instruments.

All other trademarks are the property of their respective owners.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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Block Diagram
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Figure 1. LM4838 Block Diagram

Connection Diagrams
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Figure 2. WQFN Package
See Package Number NJBO028A for Exposed-DAP WQFN
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Top View
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Figure 3. TSSOP Package
See Package Number PW0028A for TSSOP
See Package Number PWP0028A for Exposed-DAP TSSOP
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Figure 4. 36 Bump DSBGA Package
See Package Number YZR0036AAA

Table 2. 36 Bump DSBGA Pinout Table

6 NC Right Out - Vob Right Out + GND NC

5 GND Right Gain 2 Right Gain 1 Gain Select Shutdown Mode

4 Bypass NC NC DC Vol Mute Vpb

3 HP Sense NC NC Beep In Right Dock GND

2 GND Left Gain 2 Left Gain 1 Left In Left Dock Right In

1 NC Left Out - Vpp Left Out + GND NC
Pin Designator A B C D E F
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Connection Diagram

Top View
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Figure 5. 49 Bump CS-BGA Package
See Package Number NYCO0049A
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Table 3. 49 Bump CS-BGA Pinout Table

7 Right Out - Right Gain 1 GND Bypass HP Sense GND Left Gain 1
6 Right Out - Right Gain 2 GND GND GND Left Gain 2 Left Out -
5 VDD VDD GND GND GND Left Out - VDD
4 Right Out + Right Out + GND GND GND Left Out + VDD
3 GND GND GND GND GND GND Left Out +
2 Shutdown Gain Select VDD GND Right In Left In GND
1 Mode Mute DC Vol GND Right Dock Beep In Left Dock
Deszgator A B ¢ b E F G

A These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘Y '\ during storage or handling to prevent electrostatic damage to the MOS gates.
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Absolute Maximum Ratings Y@

Supply Voltage 6.0V
Storage Temperature -65°C to +150°C
Input Voltage -0.3V to Vpp +0.3V
Power Dissipation©) Internally limited
ESD Susceptibility “) 2000V
ESD Susceptibility ®) 200V
Junction Temperature 150°C
Soldering Information Small Outline Package Vapor Phase (60 sec.) 215°C

Infrared (15 sec.) 220°C
B3¢ (typ)—NJIBO028A 3°C/W
834 (typ)—NJB0028A 42°CIW
8;c (typ)—PWO0028A 20°C/W
834 (typ)—PWO0028A 80°C/W
B3¢ (typ)—PWP0028A 2°CIW
834 (typ)—PWP0028A (exposed DAP)® 41°C/IW
834 (typ)—PWP0028A (exposed DAP)() 54°CIW
834 (typ)—PWP0028A (exposed DAP)®) 59°C/W
834 (typ)—PWP0028A (exposed DAP)®) 93°C/W
B34 (typ)—IYZROO36AAA 100°C/W
B3¢ (typ)—IYZRO0O36AAA (10) 65°C/W
B34 (typ)—NYCO049A 100°C/W
B3¢ (typ)—NYC0049A 1D 54°CIW

(1) Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for
which the device is functional, but do not ensure specific performance limits. Electrical Characteristics state DC and AC electrical
specifications under particular test conditions which ensure specific performance limits. This assumes that the device is within the
Operating Ratings. Specifications are not ensured for parameters where no limit is given, however, the typical value is a good indication

of device performance.

(2) If Military/Aerospace specified devices are required, please contact the Tl Sales Office/ Distributors for availability and specifications.

(3) The maximum power dissipation must be derated at elevated temperatures and is dictated by Tjyax, © ja, and the ambient temperature
Ta. The maximum allowable power dissipation is Ppyax = (Tivax = Ta )/03a. For the LM4838, Tjyax = 150°C, and the typical junction-to-
ambient thermal resistance for each package can be found in the Absolute Maximum Ratings section above.

(4) Human body model, 100pF discharged through a 1.5kQ resistor.

(5) Machine Model, 220pF — 240pF discharged through all pins.

(6) The 834 given is for an PWP0028A package whose exposed-DAP is soldered to a 2in? piece of 1 ounce printed circuit board copper on

a bottom side layer through 21 8mil vias.

(7) The 634 given is for an PWP0028A package whose exposed-DAP is soldered to an exposed 2in 2 piece of 1 ounce printed circuit board

copper.

(8) The 634 given is for an PWP0028A package whose exposed-DAP is soldered to an exposed 1in 2 piece of 1 ounce printed circuit board

copper.

(9) The 034 given is for an PWP0028A package whose exposed-DAP is not soldered to any copper.

(10) All bumps have the same thermal resistance and contribute equally when used to lower thermal resistance. The LM4838YZR demo
board (views featured in the Application Information section) is a four layer board with two inner layers. The second inner layer is a Vpp
plane with the bottom outside layer a GND plane. The planes measure 1,900mils x 1,750mils (48.26mm x 44.45mm) and aid in
spreading heat due to power dissipation within the IC.

(11) All bumps have the same thermal resistance and contribute equally when used to lower thermal resistance. The LM4838NYC Demo
Board is a four layer PC Board with 2 inner layers. The second inner layer and bottom outside layers are both grounded. The planes
measure 3200 x 3700 mills and aid in spreading heat due to power dissipation within the IC.

Operating Ratings

Temperature Range
Tmin = Ta <Tuax

-40°C <TA<85°C

Supply Voltage

2.7V< Vpp < 5.5V
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Electrical Characteristics for Entire ICH®
The following specifications apply for Vpp = 5V unless otherwise noted. Limits apply for T, = 25°C.

Parameter Test Conditions LM4838 L_Jni_ts
Typical® |  Limit® (Limits)
Vpp Supply Voltage 2.7 V (min)
5.5 V (max)
Ipb Quiescent Power Supply Current VN =0V, Ig = 0A 15 30 mA (max)
Isp Shutdown Current Vshutdown = VoD 0.7 2.0 PA (max)
\m Headphone Sense High Input Voltage 4 V (min)
VL Headphone Sense Low Input Voltage 0.8 V (max)

(1) All voltages are measured with respect to the ground pins, unless otherwise specified. All specifications are tested using the typical
application as shown in Figure 1.
(2) Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for
which the device is functional, but do not ensure specific performance limits. Electrical Characteristics state DC and AC electrical
specifications under particular test conditions which ensure specific performance limits. This assumes that the device is within the
Operating Ratings. Specifications are not ensured for parameters where no limit is given, however, the typical value is a good indication
of device performance.
(3) Typicals are measured at 25°C and represent the parametric norm.
(4) Limits are specified to Tl's AOQL (Average Outgoing Quality Level). Datasheet min/max specification limits are ensured by design, test,
or statistical analysis.

Electrical Characteristics for Volume Attenuators®®
The following specifications apply for Vpp = 5V. Limits apply for T, = 25°C.

Conditi LM4838 Units
Parameter Test Conditions Typical B) Limit@ (Limits)
CRANGE Attenuator Range Gain with Vpcye = 5V, No Load +0.75 dB (max)
Attenuation with Vpcyo = 0V (BM & SE) -75 dB (min)
Awm Mute Attenuation Vimute = 5V, Bridged Mode (BM) -78 dB (min)
Viute = 5V, Single-Ended Mode (SE) -78 dB (min)

(1) All voltages are measured with respect to the ground pins, unless otherwise specified. All specifications are tested using the typical
application as shown in Figure 1.
(2) Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for
which the device is functional, but do not ensure specific performance limits. Electrical Characteristics state DC and AC electrical
specifications under particular test conditions which ensure specific performance limits. This assumes that the device is within the
Operating Ratings. Specifications are not ensured for parameters where no limit is given, however, the typical value is a good indication
of device performance.
(3) Typicals are measured at 25°C and represent the parametric norm.
(4) Limits are specified to Tl's AOQL (Average Outgoing Quality Level). Datasheet min/max specification limits are ensured by design, test,
or statistical analysis.

Electrical Characteristics for Single-Ended Mode Operation®®
The following specifications apply for Vpp = 5V. Limits apply for T, = 25°C.

. LM4838 Units
Parameter Test Conditions - 3 — -
Typical® Limit® (Limits)
Po Output Power THD = 1.0%; f = 1kHz; R_ = 32Q 85 mwW
THD = 10%; f = 1 kHz; R = 32Q 95 mw

(1) All voltages are measured with respect to the ground pins, unless otherwise specified. All specifications are tested using the typical
application as shown in Figure 1.
(2) Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for
which the device is functional, but do not ensure specific performance limits. Electrical Characteristics state DC and AC electrical
specifications under particular test conditions which ensure specific performance limits. This assumes that the device is within the
Operating Ratings. Specifications are not ensured for parameters where no limit is given, however, the typical value is a good indication
of device performance.
(3) Typicals are measured at 25°C and represent the parametric norm.
(4) Limits are specified to Tl's AOQL (Average Outgoing Quality Level). Datasheet min/max specification limits are ensured by design, test,
or statistical analysis.
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Electrical Characteristics for Single-Ended Mode Operation’® (continued)
The following specifications apply for Vpp = 5V. Limits apply for T, = 25°C.

Parameter Test Conditions LM4838 L_Jni_ts
Typical ® Limit® (Limits)
THD+N Total Harmonic Distortion+Noise Vout = 1VRums, f=1kHz, R = 10kQ, A\p 0.065 %
PSRR Power Supply Rejection Ratio Cg = 1.0 yF, f =120 Hz, VRppLe = 200 58 dB
mVrms
SNR Signal to Noise Ratio Pout =75 mW, R | = 32Q, A-Wtd Filter 102 dB
Xtalk Channel Separation f=1kHz, Cg = 1.0 pF 65 dB

Electrical Characteristics for Bridged Mode Operation®®
The following specifications apply for Vpp = 5V, unless otherwise noted. Limits apply for T, = 25°C.

. LM4838 Units
Parameter Test Conditions - 3 — -
Typical® Limit® (Limits)
Vos Output Offset Voltage V|n =0V, No Load 5 50 mV (max)
Po Output Power THD + N = 1.0%; f=1kHz; R_ = 3Q® 2.2 w
THD + N = 1.0%; f=1kHz; R, = 4Q® 2 w
THD = 1% (max);f = 1 kHz; 11 1.0 W (min)
RL =80
THD+N = 10%;f = 1 kHz; R, = 8Q 15 w
THD+N Total Harmonic Distortion+Noise Po = 1W, 20 Hz< f < 20 kHz, 0.3 %
RL = 80, AVD =2
Po =340 mW, R_ = 32Q 1.0 %
PSRR Power Supply Rejection Ratio Cg = 1.0 pF, f =120 Hz, 74 dB
VRIPPLE =200 mVrms; RL =80
SNR Signal to Noise Ratio Vpp =5V, Poyt = 1.1W, R_ = 8Q, A- 93 dB
Witd Filter
Xtalk Channel Separation f=1kHz, Cg = 1.0 yF 70 dB

(1) All voltages are measured with respect to the ground pins, unless otherwise specified. All specifications are tested using the typical
application as shown in Figure 1.

(2) Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for
which the device is functional, but do not ensure specific performance limits. Electrical Characteristics state DC and AC electrical
specifications under particular test conditions which ensure specific performance limits. This assumes that the device is within the
Operating Ratings. Specifications are not ensured for parameters where no limit is given, however, the typical value is a good indication
of device performance.

(3) Typicals are measured at 25°C and represent the parametric norm.

(4) Limits are specified to Tl's AOQL (Average Outgoing Quality Level). Datasheet min/max specification limits are ensured by design, test,
or statistical analysis.

(5) When driving 3Q loads from a 5V supply the LM4838NJB and LM4838PWP must be mounted to the circuit board and forced-air cooled.

(6) When driving 4Q loads from a 5V supply the LM4838NJB, LM4838PWP, and LM4838NYC must be mounted to the circuit board.
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TYPICAL APPLICATION
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Figure 6. Typical Application Circuit (NJBO028A Package Pinout )

Truth Table for Logic Inputs®

Gain Sel Mode Hegcéﬁrswgne Mute Shutdown | Output Stage Set To DC Volume g:;?ighrség%i

0 0 0 0 0 Internal Gain Fixed BTL

0 0 1 0 0 Internal Gain Fixed SE

0 1 0 0 0 Internal Gain Adjustable BTL

0 1 1 0 0 Internal Gain Adjustable SE

1 0 0 0 0 External Gain Fixed BTL

1 0 1 0 0 External Gain Fixed SE

1 1 0 0 0 External Gain Adjustable BTL

1 1 1 0 0 External Gain Adjustable SE

X X X 1 0 Muted X Muted

X X X X 1 Shutdown X X

(7) If system beep is detected on the Beep In pin, the system beep will be passed through the bridged amplifier regardless of the logic of

the Mute and HP sense pins.
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Typical Performance Characteristics
PWP Specific Characteristics

LM4838PWP LM4838PWP
THD+N vs Output Power THD+N vs Frequency
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Figure 7. Figure 8.
LM4838PWP LM4838PWP
THD+N vs Output Power THD+N vs Frequency
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Figure 9. Figure 10.
~ LM4838PWP LM4838PWP
Power Dissipation vs Output Power Power Derating Curve
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30 /——Zilnz Ion t;oﬂc;m
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These curves show the thermal dissipation ability of the LM4838PWP
at different ambient temperatures given these conditions:
500LFPM + 2in% The part is soldered to a 2in?, 1 oz. copper plane
with 500 linear feet per minute of forced-air flow across it.
2in%on bottom: The part is soldered to a 2in?, 10z. copper plane that
is on the bottom side of the PC board through 21 8 mil vias.
2in?: The part is soldered to a 2in?, 10z. copper plane.lin?: The part
is soldered to a 1in?, 10z. copper plane.
Not Attached: The part is not soldered down and is not forced-air
cooled.
Figure 11. Figure 12.
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Typical Performance Characteristics
Non-PWP Specific Characteristics

THD+N vs Frequency THD+N vs Frequency
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Figure 13. Figure 14.
THD+N vs Frequency THD+N vs Frequency
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Figure 15. Figure 16.
THD+N vs Frequency THD+N vs Frequency
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Figure 17. Figure 18.
10 Submit Documentation Feedback Copyright © 2001-2013, Texas Instruments Incorporated

Product Folder Links: LM4838


http://www.ti.com/product/lm4838?qgpn=lm4838
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNAS131F&partnum=LM4838
http://www.ti.com/product/lm4838?qgpn=lm4838

1§ TEXAS L M4838

INSTRUMENTS

www.ti.com SNAS131F —JANUARY 2001-REVISED MARCH 2013

Typical Performance Characteristics

Non-PWP Specific Characteristics (continued
THD+N vs Frequency THD+N vs Frequency
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Figure 19. Figure 20.
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Figure 21. Figure 22.
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Figure 23. Figure 24.
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THD+N vs Output Power

Typical Performance Characteristics

Non-PWP Specific Characteristics (contlnued)
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Figure 25. Figure 26.
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Figure 27. Figure 28.
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Figure 29. Figure 30.
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Typical Performance Characteristics
Non-PWP Specific Characteristics (contiwed)

THD+N vs Output Power
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THD+N vs Output Power
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THD+N vs Output Voltage
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Typical Performance Characteristics

Output Power vs

Load Resistance Dropout Voltage
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Figure 37. Figure 38.
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Figure 41. Figure 42.
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Typical Performance Characteristics (continued)
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Figure 43. Figure 44.
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Typical Performance Characteristics (continued)
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APPLICATION INFORMATION

EXPOSED-DAP PACKAGE PCB MOUNTING CONSIDERATIONS

The LM4838's exposed-DAP (die attach paddle) packages (PWP, NJB) provide a low thermal resistance
between the die and the PCB to which the part is mounted and soldered. This allows rapid heat transfer from the
die to the surrounding PCB copper traces, ground plane and, finally, surrounding air. The result is a low voltage
audio power amplifier that produces 2.1W at < 1% THD with a 4Q load. This high power is achieved through
careful consideration of necessary thermal design. Failing to optimize thermal design may compromise the
LM4838's high power performance and activate unwanted, though necessary, thermal shutdown protection.

The PWP and NJB packages must have their exposed DAPs soldered to a grounded copper pad on the PCB.
The DAP's PCB copper pad is connected to a large grounded plane of continuous unbroken copper. This plane
forms a thermal mass heat sink and radiation area. Place the heat sink area on either outside plane in the case
of a two-sided PCB, or on an inner layer of a board with more than two layers. Connect the DAP copper pad to
the inner layer or backside copper heat sink area with 32(4x8) (PWP) or 6(3x2) (NJB) vias. The via diameter
should be 0.012in-0.013in with a 1.27mm pitch. Ensure efficient thermal conductivity by plating-through and
solder-filling the vias.

Best thermal performance is achieved with the largest practical copper heat sink area. If the heatsink and
amplifier share the same PCB layer, a nominal 2.5in? (min) area is necessary for 5V operation with a 4Q load.
Heatsink areas not placed on the same PCB layer as the LM4838 PWP and NJB packages should be 5in? (min)
for the same supply voltage and load resistance. The last two area recommendations apply for 25°C ambient
temperature. Increase the area to compensate for ambient temperatures above 25°C. In systems using cooling
fans, the LM4838PWP can take advantage of forced air cooling. With an air flow rate of 450 linear-feet per
minute and a 2.5in?> exposed copper or 5.0in? inner layer copper plane heatsink, the LM4838PWP can
continuously drive a 3Q load to full power. The LM4838NJB achieves the same output power level without forced
air cooling. In all circumstances and conditions, the junction temperature must be held below 150°C to prevent
activating the LM4838's thermal shutdown protection. The LM4838's power de-rating curve in the Typical
Performance Characteristics shows the maximum power dissipation versus temperature. Example PCB layouts
for the exposed-DAP TSSOP and NJB packages are shown in the Demonstration Board Layout section. Further
detailed and specific information concerning PCB layout, fabrication, and mounting an NJB (WQFN) package is
available in Tl's AN1187.

The YZR and NYC packages (LM4838YZR and LM4838NYC) thermals work in a similar way to the NJB and
PWP packages in that a thermal plane increases the heat transfer from the die. The thermal plane can be any
electrical potential but needs to be below the package to aid in the spreading the heat from the die out to
surrounding PCB areas to reduce the thermal resistance of the DSBGA package. The thermal plane is most
effective when placed on the top or first internal PCB layers. The traces connecting the bumps also contribute to
spreading heat away from the die. The same recommendations for the size of the thermal plane as given above
apply for the YZR and NYC packages, namely 2.5in?> minimum for top layer thermal plane and 5in? minimum for
internal or bottom layers.

PCB LAYOUT AND SUPPLY REGULATION CONSIDERATIONS FOR DRIVING 3Q AND 4Q
LOADS

Power dissipated by a load is a function of the voltage swing across the load and the load's impedance. As load
impedance decreases, load dissipation becomes increasingly dependent on the interconnect (PCB trace and
wire) resistance between the amplifier output pins and the load's connections. Residual trace resistance causes
a voltage drop, which results in power dissipated in the trace and not in the load as desired. For example, 0.1Q
trace resistance reduces the output power dissipated by a 4Q load from 2.1W to 2.0W. This problem of
decreased load dissipation is exacerbated as load impedance decreases. Therefore, to maintain the highest load
dissipation and widest output voltage swing, PCB traces that connect the output pins to a load must be as wide
as possible.

Poor power supply regulation adversely affects maximum output power. A poorly regulated supply's output
voltage decreases with increasing load current. Reduced supply voltage causes decreased headroom, output
signal clipping, and reduced output power. Even with tightly regulated supplies, trace resistance creates the
same effects as poor supply regulation. Therefore, making the power supply traces as wide as possible helps
maintain full output voltage swing.
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BRIDGE CONFIGURATION EXPLANATION

As shown in Figure 6, the LM4838 output stage consists of two pairs of operational amplifiers, forming a two-
channel (channel A and channel B) stereo amplifier. (Though the following discusses channel A, it applies
equally to channel B.)

Figure 6 shows that the first amplifier's negative (-) output serves as the second amplifier's input. This results in
both amplifiers producing signals identical in magnitude, but 180° out of phase. Taking advantage of this phase
difference, a load is placed between —OUTA and +OUTA and driven differentially (commonly referred to as
“bridge mode”). This results in a differential gain of

Ayp =2*(R{/R)) 1

Bridge mode amplifiers are different from single-ended amplifiers that drive loads connected between a single
amplifier's output and ground. For a given supply voltage, bridge mode has a distinct advantage over the single-
ended configuration: its differential output doubles the voltage swing across the load. This produces four
times the output power when compared to a single-ended amplifier under the same conditions. This increase in
attainable output power assumes that the amplifier is not current limited or that the output signal is not clipped.
To ensure minimum output signal clipping when choosing an amplifier's closed-loop gain, refer to the Audio
Power Amplifier Design section.

Another advantage of the differential bridge output is no net DC voltage across the load. This is accomplished by
biasing channel A's and channel B's outputs at half-supply. This eliminates the coupling capacitor that single
supply, single-ended amplifiers require. Eliminating an output coupling capacitor in a single-ended configuration
forces a single-supply amplifier's half-supply bias voltage across the load. This increases internal IC power
dissipation and may permanently damage loads such as speakers.

POWER DISSIPATION

Power dissipation is a major concern when designing a successful single-ended or bridged amplifier. Equation 2
states the maximum power dissipation point for a single-ended amplifier operating at a given supply voltage and
driving a specified output load.

Pomax = (Vop)#(2?R,)  Single-Ended 2)

However, a direct consequence of the increased power delivered to the load by a bridge amplifier is higher
internal power dissipation for the same conditions.

The LM4838 has two operational amplifiers per channel. The maximum internal power dissipation per channel
operating in the bridge mode is four times that of a single-ended amplifier. From Equation 3, assuming a 5V
power supply and a 4Q load, the maximum single channel power dissipation is 1.27W or 2.54W for stereo
operation.

Powax = 4 * (Vpp)?/(2?R,) Bridge Mode 3)

The LM4838's power dissipation is twice that given by Equation 2 or Equation 3 when operating in the single-
ended mode or bridge mode, respectively. Twice the maximum power dissipation point given by Equation 3 must
not exceed the power dissipation given by Equation 4:

Pomax = (Tamax = Ta)/B;a (4)

The LM4838's Tyyax = 150°C. In the NJB package soldered to a DAP pad that expands to a copper area of 5in?
on a PCB, the LM4838's 6,4 is 20°C/W. In the PWP package soldered to a DAP pad that expands to a copper
area of 2in? on a PCB, the LM4838PWP's 8,, is 4