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AVAILABLE OPTIONS

T PACKAGED DEVICES @% ﬁ%%ﬁm %i‘j-%
A Tssop (Pwp)t
—40°C to 85°C TPA3001D1PWP HFEXME DT L L ERROIK T2 558 % T /34 2 DIffEIC
t The PWP package is available taped and reeled. To order a taped and reeled BAHET, A sEE5 72 £4, $XTOEMDIKIT. BE@Y %<

part, add the suffix R to the part number (e.g., TPA3001D1PWPR).
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PWP PACKAGE

(TOP VIEW)
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GAINO 13 PR — 22 T BYPASS
GAIN1 14 ‘ | 21 T COSC
SHUTDOWN [CI]5 | | 20 FT1 ROSC
PGND CI6 | | 19 11 AGND
VCLAMP 17 | | 18 .13 AGND
BSN 18 | 117 13 BSP
PVce 19 ‘t_____J‘ 16 [ 11 PV¢e
OUTN I} 10 15 11 OUTP
OUTN [T 11 14 11 OUTP
PGND 112 13 [CI1 PGND
I % AESR
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BSN 8 | BBTLHADNA $4 K- 7~ rEFF1TF5T— b2 b7y TOEL(0220FD A>T 24 L5100 £, OUTN
» 5BSNREICEFI#EKE T 3)
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*ip
TEXAS
2 INSTRUMENTS



TJrryar-JOvIE

VREF AGND Vece VCLAMP
P
| VREF ) Vee Clamp I
I Reference | BSN
| PVCC
| — H 1] )
Deglitch Gate
| - b Logic Drive - OuUmN
INN Gain | o h B B |
I . —I PGND
| [~ BSP
| | PVce
| * o b I
| _ .
INP —¢ R L | |Deglitch| | Gate
| Adjust Logic Drive — outP
[ ) S 2 B I
I ‘ —:— PGND
| |
m_}_ sD > Short-Circuit | |
| Start-Up [®|  petect |
GAIN1 ) Biases Ramp Protection |
GAINO | Gain [>< and B Generator Logic |
| References PN . |
cosc | ; *ﬂ |
ROSC — Thermal | | vge oK I
BYPASS —} I
e
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T
SUPPLY VOIAGE: VGG, PV GG cvoeritiitiiiii b b e b bbb —-0.3V to 21V
[>T o o] o =T =T Tt TP >3.6Q
Input voltage: SHUTDOWN ... ..—0.3Vto Vg + 0.3V
GAIND, GAINT L.t e e r e r e et e e e e et s r e E e e se e e e s e e e et nreebeese e e e nreeresreese e e enenrens —0.3V to 5.5V
ININ, INP et r e E e et e e et e R bt e Rt e e e e e et e R e e et e Re e e e n e en e Re et e e e e nn e nneer e nes —0.3Vto 7V
Continuous total POWer diSSIPAtION ...........ooiiiiiiiiiiee e (see Dissipation Rating Table)
Operating free-air teMPerature raNGE, T «.oveeuirreiiirie ettt ettt ettt r e et e sr e et e et e r e e e e e s e saneeanesaneeenenens —40°C to 85°C
Operating Junction teMPErature rANGE, T . ....ciiiiiiirie ittt e e e e b et e b e e e e ae e st e e e e sanesaeesinesaeeeanens —40°C to 150°C
Storage teMPErature rANGE, Tpg .. . e ittt —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from Case fOr 10 SECONAS .......cc.eeciiiiiiiiiiiiee et 260°C

1 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 under “recommended operating conditions” is not implied. Exposure to absolute-
maximum-rated conditions for extended periods may affect device reliability.

DISSIPATION RATING TABLE
PACKAGE Ta<25°C DERATING FACTOR Ta=70°C Ta=85°C
PWP 4.16W 33.33 mw/°ct 2.67W 2.16W

1 The PowerPAD must be soldered to a thermal land on the printed circuit board. Please refer to the PowerPAD
Thermally Enhanced Package application note (SLMA002).
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recommended operating conditions

MIN MAX UNIT
Supply voltage, Ve, PVec R _>36Qf 8 18 \%
Load impedance, R 3.6 Q
High-level input voltage, V4 GAINO, GAIN1, SHUTDOWN 2 %
Low-level input voltage, V GAINO, GAIN1, SHUTDOWN 0.8 %
Operating free-air temperature, Ty -40 85 °C

1 The TPA3001D1 must not be used with any speaker or load (including speaker with output filter) that could vary below 3.6 Q over the audio frequency band.

electrical characteristics at T, = 25T, PVcc = Ve = 12V(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
IVos | Output offset voltage (measured differentially) Vi=0v, Av = 12dB, 18, 23.6dB 50 mv
V=0V, Ay = 36dB 100
PSRR Power supply rejection ratio PVge =11.5Vto 12.5V -73 dB
iy ! High-level input current PVee =12V, V,=PVge 1 HA
I ! Low-level input current PVee =12V, V=0V 1 HA
SHUTDOWN =2.0V,  No load 8 15 mA
Icc Supply current SHUTDOWN =V, Ve = 18V, 13 A
Po = 20W, R =8Q
lco(so) Supply current, shutdown mode SHUTDOWN = 0.8V 1 2 uA
fg Switching frequency Rosc = 120kQ, Cosc =220 pF 250 kHz
Tds(on) Output transistor on resistance (total) lo=1A, T,=25°C 0.2 0.3 0.7 Q
GAIN1 =0.8V, GAINO = 0.8V 10.9 12 12.8 dB
X GAIN1 =0.8V, GAINO = 2V 171 18 18.5 dB
@ Gain GAIN1 =2V, GAINO = 0.8V 23 23.6 24.3 dB
GAIN1 =2V, GAINO = 2V 33.9 36 36.5 dB
operating characteristics, PV =V =12V, Ty = 25C (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Continuous output power at 10% f=1kHz, RL=4Q 12.8
THD+N f=1kHz, R_=8Q 9
Po w
Continuous output power at 1% f=1kHz, RL=4Q 10.3
THD+N f=1kHz, R = 8Q 7.2
THD+N Total harmonic distortion plus noise Po=10W, R_.=4Q, f=20Hzto20kHz 0.2%
Bowm Maximum output power bandwidth THD =1% 20 kHz
ksvr Supply ripple rejection ratio f=1kHz, C(sypass) = 1uF -70 dB
SNR Signal-to-noise ratio Po=10W, RL =4Q 95 dB
C(gypass) = 11F, f = 20Hz to 22kHz, 86 uv(rms)
No weighting filter used, Gain = 12dB —81 dBV
Vi Noise output voltage
C(gypass) = 11F, f = 20Hz to 22kHz, 66 uv(rms)
A-weighted filter, Gain = 12dB —84 dBV
Z; Input impedance See Table 1, page 21 >23 kQ
{'? TEXAS
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operating characteristics, PV =V =18V, Ty = 25T (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
f = 1kHz, R =4Q 12.8
Output power at 10% THD+N
f=1kHz, R_=8Q 20
Po w
f = 1kHz, R =4Q 10.3
Output power at 1% THD+N
f=1kHz, R_=8Q 16
o i Po=15W, R . =8Q  f=20Hz to 20kHz 1%
THD +N Total harmonic distortion plus noise
Po=2W, R_=8Q f = 20Hz to 20kHz 0.3%
Bom Maximum output power bandwidth THD = 1% 20 kHz
ksvr Supply ripple rejection ratio f=1kHz, Cgypass = 1uF -70 dB
SNR Signal-to-noise ratio Po=15W, R =8Q 102 dB
Cypass) = 11F, f = 20Hz to 20kHz, 86 uV(rms)
No weighting filter used, Gain = 12dB -81 dBV
Vi Noise output voltage
C(sypass) = 1uF, f = 20Hz to 22kHz, 66 uv(rms)
A-weighted filter, Gain = 12dB -84 dBV
Z; Input impedance See Table 1, page 21 >23 kQ
Table of Graphs
FIGURE
Efficiency vs Output power 1
Po Output power vs Load Impedance 2,84
lec Supply current vs Supply voltage 5
lcc(sp) Shutdown current 6
7,8,9,10, 11,
vs Output power 12,13, 14, 15,
THD+N Total harmonic distortion + noise 16,17,18
vs Frequenc 18, 20, 21, 22,
q Yy 23, 24,25
ksvr Supply voltage rejection ratio 26
Gain and phase vs Frequency 27
CMRR Common-mode rejection ratio 28
Vio Input offset voltage vs Common-mode input voltage 29
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Efficiency — %

Po — Maximum Output Power — W
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Vs

OUTPUT POWER

90 T 21
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60 i 15 / \\‘
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a 13 N <
40 2 / \\
3 11 N
o ~
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H ° s
20 T~
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0 5 | | | | |
(] 2 4 6 8 10 12 14 36 4 5 6 7 8 9
Po — Output Power - W
Load Impedance — Q
X1 X2
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i
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THD+N — Total Harmonic Distortion Plus Noise — %

THD+N — Total Harmonic Distortion Plus Noise — %

TOTAL HARMONIC DISTORTION PLUS NOISE

TOTAL HARMONIC DISTORTION PLUS NOISE
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TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE
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TOTAL HARMONIC DISTORTION PLUS NOISE

TOTAL HARMONIC DISTORTION PLUS NOISE
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o
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Po — Output Power - W

E17

Po — Output Power - W
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TOTAL HARMONIC DISTORTION PLUS NOISE
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THD+N — Total Harmonic Distortion Plus Noise — %

THD+N — Total Harmonic Distortion Plus Noise — %

TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE
Vs Vs
FREQUENCY FREQUENCY
1| S 1
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TOTAL HARMONIC DISTORTION PLUS NOISE

Vs Vs
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TOTAL HARMONIC DISTORTION PLUS NOISE

Vs
FREQUENCY
& o=
I -
© - Vcc=8V a
-g [ RL=4Q |
i o
- Po=5W =
S [id
2 L Yo :
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£ V. 92
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GAIN and PHASE
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FREQUENCY
h [[] o
11}
N Gain 1 20 ©
12 N N 10 1]
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--....\\\ o
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-] 1 _
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SUPPLY VOLTAGE REJECTION RATIO

Vs
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L B e e
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Vio - Input Offset Voltage - mV

-3

-4

00 05 10 15 2.0 25 3.0 3.5 4.0 45 5.0

INPUT OFFSET VOLTAGE
Vs
COMMON-MODE INPUT VOLTAGE

\ \ \ \
Vcc=8Vto18YV

Vic — Common-Mode Input Voltage — V

X129
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APPLICATION INFORMATION

application circuit

U1
TPA3001D1
C1|/ 0.47 uF 1
IN- [> I\( U INN Vece
D—{/ 2 VREF
IN+ c2I\ 0.47 uF 3 INP )
GAIN SELECT [ > GAINO BYPASS
4
GAIN SELECT [_> GAIN1 cosc
5 F—
SHUTDOWN [ SHUTDOWN
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L1, L2: Fair-Rite, Part Number 2512067007Y3

D1, D2: Diodes, Inc., Part Number B130
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 11-Nov-2025

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

TPA3001D1PWP NRND Production HTSSOP (PWP) | 24 60 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40to 85 TPA3001D1
TPA3001D1PWP.A NRND Production HTSSOP (PWP) | 24 60 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40to 85 TPA3001D1
TPA3001D1PWPG4 NRND Production HTSSOP (PWP) | 24 60 | TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 TPA3001D1
TPA3001D1PWPR NRND Production HTSSOP (PWP) | 24 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 TPA3001D1
TPA3001D1PWPR.A NRND Production HTSSOP (PWP) | 24 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 TPA3001D1

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

® |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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https://www.ti.com/product/TPA3001D1/part-details/TPA3001D1PWP
https://www.ti.com/product/TPA3001D1/part-details/TPA3001D1PWPR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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https://www.ti.com/ja-jp/legal/terms-conditions/terms-of-sale.html
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