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This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with
A appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

‘m ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be more
susceptible to damage because very small parametric changes could cause the device not to meet its published specifications.

ORDERING INFORMATION®

ORDERABLE PART TOP-SIDE
T, PACKAGE NUMBER MARKING VID NUMBER
-55°C to 125°C DGN TPS7A3001MDGNTEP PXCM V62/11619-01XE

(1) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl
web site at www.ti.com.

ABSOLUTE MAXIMUM RATINGS®
Over operating free-air temperature range (unless otherwise noted).

VALUE
MIN MAX UNIT
IN pin to GND pin -36 +0.3 \%
OUT pin to GND pin -33 +0.3 \%
OUT pin to IN pin -0.3 +36 \Y
FB pin to GND pin -2 +0.3 \Y
Voltage FB pin to IN pin -0.3 +36 \%
EN pin to IN pin -0.3 +36 \%
EN pin to GND pin -36 +36 \%
NR/SS pin to IN pin -0.3 +36 \%
NR/SS pin to GND pin -2 +0.3 \
Current Peak output Internally limited
Temperature Operating virtual junction, T, -55 +135 °C
Storage, Ty -65 +150 °C
Human body model (HBM) 1500 \%
Electrostatic discharge rating -
Charged device model (CDM) 500 \%

(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 is not implied. Exposure to
absolute-maximum rated conditions for extended periods may affect device reliability.

THERMAL INFORMATION

TPS7A3001
THERMAL METRIC® DGN UNITS
8 PINS

03a Junction-to-ambient thermal resistance 69.3
8¢ (top) Junction-to-case(top) thermal resistance 40.3
038 Junction-to-board thermal resistance 39.0 CIW
Wit Junction-to-top characterization parameter 2.4
Wis Junction-to-board characterization parameter 38.7
8¢ (bottom) Junction-to-case(bottom) thermal resistance 17.8

(1) BXESIFHREENESRES , B2 IC HERER NARE SPRAIG3,

Copyright © 2011, Texas Instruments Incorporated T T 3
www.BDTIC.com/TI
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ELECTRICAL CHARACTERISTICS®
AtT;= -55°C to +125°C, |VIN| = |VOUT(NOM)| + 1.0V or |V|N| =3.0V (Whichever is greater), Ven = Vins lout = ImMA, Ciy = 2.2uF, CoyT = 2.2uF,

www.ti.com.cn

Cnriss = OnF, and the FB pin tied to OUT, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
VN Input voltage range -36.0 -3.0 \%
VRer Internal reference VNRriss = VRer -1.22 -1.184 -1.142 \%
Output voltage range® IVinl = [Vourvoml + 1.0V -35.0 VRer Y
Vour Nominal accuracy Ty = +25°C, [Vinl = [Voutvowm| + 0.5V -15 +1.5| %Vour
[Voutnoml + 1.0V < [V < 35V _ o
Overall accuracy 1MA < loyr < 200mA 2.85 +2.85| %Vour
AVour(AViN) . . o
m Line regulatlon T;=+25°C, |VOUT(NOM)| +1.0vV< |VIN| <35V 0.14 %VouTt
AVour(Aloyr) . °
Vourmow | | LOAd regulation T;=+25°C, 1mA < gyt £ 200mA 0.04 %Vout
VIN = 95% VOUT(NOM)f IOUT =100mA 216 mV
Vbol Dropout voltage
VIN = 95% VOUT(NOM)f IOUT =200mA 325 600 mV
ILIM Current limit VOUT = 90% VOUT(NOM) 220 330 500 mA
lout = OMA 55 100 MA
leND Ground current
lout = 100mA 950 MA
Vgn = +0.4V 1.0 3.0 MA
|IsHonl Shutdown supply current
Vgn = -0.4V 1.0 3.0 MA
| eg Feedback current® 14 100 nA
Ven = [Vinl = [Voutvomy| + 1.0V 0.48 1.0 HA
|lenl Enable current VN = Ven = =35V 0.51 1.0 MA
Vin = =35V, Vgy = +15V 0.50 1.2 MA
Vien ni | Positive enable high-level voltage | T; = -55°C to +125°C +2.0 +15 \%
Vien Lo | Positive enable low- level voltage 0 +0.4 \%
V_EN_HI Negative enable high-level voltage Vin -2.0 \%
V_en Lo | Negative enable low- level voltage -0.4 0 \%
Vin = =3V, Voutnom) = VRer, Cout = 10F, 15.1 uv,
Cnriss = 10nF, BW = 10Hz to 100kHz ’ RMS
VNOlSE OUtpUt noise VOItage V|N =-6.2V, V?BJT(NOM) =-5V, COUT = lOpF,
CNR/SS = CBYP 4) = 10nF, BW = 10Hz to 17.5 HVRMS
100kHz
- . . . V|N =-6.2V, V T(NOM) = -5V, COUT = lOpF,
PSRR Power-supply rejection ratio Carss = CBYP%J: 10nF, = 120Hz 72 dB
Shutdown, temperature increasing +170 °C
Tsp Thermal shutdown temperature -
Reset, temperature decreasing +150 °C
Operating junction temperature _ o
T, range 55 +125 C

(1) Atoperating conditions, Viy < 0V, Voyutnom) < Vrer < 0V. At regulation, Viy < Vournowm) — [Vool- lour > 0 flows from OUT to IN.
(2) To ensure stability at no load conditions, a current from the feedback resistive network equal to or greater than 5pA is required.

(3) Igg > 0 flows into the device.
(4) Cgyp refers to a bypass capacitor connected to the FB and OUT pins.
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DEVICE INFORMATION

FUNCTIONAL BLOCK DIAGRAM
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Maximize PSRR Performance and Minimize RMS Noise

Copyright © 2011, Texas Instruments Incorporated T T 5
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PIN CONFIGURATION

DGN PACKAGE
MSOP-8
(TOP VIEW)

OuT CI1
FB 12
NC 13
GND {4

T IN
T 1 DNC
T1 NR/SS
T 1 EN

| i To}
[ S |
U1 O N

PIN DESCRIPTIONS

NAME NO. DESCRIPTION
ouT 1 Regulator output. A capacitor = 2.2uF must be tied from this pin to ground to assure stability.
FB 2 This pin is the input to the control-loop error amplifier. It is used to set the output voltage of the device.
NC 3 Not internally connected. This pin must either be left open or tied to GND.
GND 4 Ground
EN 5 This pin turns the regulator on or off. If VEN 2 Vign_Hi OF VEN £ V_gn_Hiy the regulator is enqbled.
If Vien Lo 2 VEN 2 V_gn Lo, the regulator is disabled. The EN pin can be connected to IN, if not used. |Vey| < [Vin]-
NR/SS 6 No_ise redu_ction pin. Connectir_1g an external capacitor to this pin bypasses noise generated by the inte_rnal bandgap.
This capacitor allows RMS noise to be reduced to very low levels and also controls the soft-start function.
DNC 7 DO NOT CONNECT. Do not route this pin to any electrical net, not even GND or IN.
IN 8 Input supply
PowerPAD Must either be left open or tied to GND. Solder to printed circuit board (PCB) plane to enhance thermal performance.
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TYPICAL CHARACTERISTICS

At T, = -55°C to +125°C, |V\n| = [Vourmom| + 1.0V or |[Viy| = 3.0V (whichever is greater), Vegy = Vi, lour = IMA, C\y = 2.2uF,
Cout = 2.2uF, Cyrjss = OnF, and the FB pin tied to OUT, unless otherwise noted.

FEEDBACK VOLTAGE vs INPUT VOLTAGE
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Figure 2.
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FEEDBACK CURRENT vs TEMPERATURE
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GROUND CURRENT vs INPUT VOLTAGE
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TYPICAL CHARACTERISTICS (continued)

At T; = -55°C to +125°C, |Vin| = [Vourgvoml + 1.0V or [Viy| = 3.0V (whichever is greater), Vegy = Vi, lour = IMA, C\y = 2.2pF,
Cout = 2.2uF, Cyriss = OnF, and the FB pin tied to OUT, unless otherwise noted.

QUIESCENT CURRENT vs INPUT VOLTAGE
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DROPOUT VOLTAGE vs OUTPUT CURRENT
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CURRENT LIMIT vs INPUT VOLTAGE
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DROPOUT VOLTAGE vs TEMPERATURE
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CURRENT LIMIT vs TEMPERATURE
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Figure 13.
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TYPICAL CHARACTERISTICS (continued)

At T; = -55°C to +125°C, |Vin| = [Vourgvoml + 1.0V or [Viy| = 3.0V (whichever is greater), Vegy = Vi, lour = IMA, C\y = 2.2pF,
Cout = 2.2uF, Cyriss = OnF, and the FB pin tied to OUT, unless otherwise noted.
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Figure 14. Figure 15.
LINE REGULATION POWER-SUPPLY REJECTION RATIO vs Cyryss
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Figure 16. Figure 17.
LOAD REGULATION POWER-SUPPLY REJECTION RATIO vs Cgyp
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Figure 18. Figure 19.
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TYPICAL CHARACTERISTICS (continued)
At T; = -55°C to +125°C, |Vin| = [Vourgvoml + 1.0V or [Viy| = 3.0V (whichever is greater), Vegy = Vi, lour = IMA, C\y = 2.2pF,

Cout = 2.2uF, Cyriss = OnF, and the FB pin tied to OUT, unless otherwise noted.
OUTPUT SPECTRAL NOISE DENSITY vs OUTPUT CURRENT
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Figure 20.
OUTPUT SPECTRAL NOISE DENSITY vs Cngriss
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OUTPUT SPECTRAL NOISE DENSITY vs Vournom
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TYPICAL CHARACTERISTICS (continued)

At T; = -55°C to +125°C, |Vin| = [Vourgvoml + 1.0V or [Viy| = 3.0V (whichever is greater), Vegy = Vi, lour = IMA, C\y = 2.2pF,

Cout = 2.2uF, Cyriss = OnF, and the FB pin tied to OUT, unless otherwise noted.
CAPACITOR-PROGRAMMABLE SOFT START

CAPACITOR-PROGRAMMABLE SOFT START

 Vour=-1.2V
Vin=-3V 7]

lour = 1A |

Ci = Cpyr = 2.2uF
Cnriss = OPF 3

1V/div

Time (10us/div)

Figure 23.

CAPACITOR-PROGRAMMABLE SOFT START
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foo 3 Vin=-3V ]
F lour = 1MA 1
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Time (100us/div)
Figure 25.

LINE TRANSIENT RESPONSE
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Figure 27.
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Figu

re 24.

CAPACITOR-PROGRAMMABLE SOFT START

""" o T
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lour = 1MA
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Time (1

Figu
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LINE TRANSIENT RESPONSE
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SO \ ‘
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Figu

re 28.
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TYPICAL CHARACTERISTICS (continued)
At T; = -55°C to +125°C, |Vin| = [Vourgvoml + 1.0V or [Viy| = 3.0V (whichever is greater), Vegy = Vi, lour = IMA, C\y = 2.2pF,
Cout = 2.2uF, Cyriss = OnF, and the FB pin tied to OUT, unless otherwise noted.
LOAD TRANSIENT RESPONSE

2

o
<
E
o
o
N
=2
2
>
£
o
0

VIN =-3. 0V

,,,,,,,,,,,,,,,,,,,,,, IoUT = 1mA to 200mA 1
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Figure 29.
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THEORY OF OPERATION

GENERAL DESCRIPTION

The TPS7A3001 belongs to a family of new generation linear regulators that use an innovative bipolar process to
achieve ultralow-noise and very high PSRR levels at a wide input voltage range. These features, combined with
a high thermal performance MSOP-8 with PowerPAD package make this device ideal for high-performance
analog applications.

ADJUSTABLE OPERATION

The TPS7A3001 has an output voltage range of —1.174 to —35V. The nominal output voltage of the device is set
by two external resistors, as shown in Figure 30.

Vin Vour
IN ouT —O
Ciy —L Cavp R
10pFI 10nF 1
— EN TPS7A3001 FB Cour

R, 10uF
CNH/SS_I__ NR/SS GND ——I_
10nF T—

Figure 30. Adjustable Operation for Maximum AC Performance

R; and R, can be calculated for any output voltage range using the formula shown in Equation 1. To ensure
stability under no load conditions, this resistive network must provide a current equal to or greater than 5uA.

Vour ) Vour
R, =R -1), where ———— =5uA
! 2( VRer Ri+ R, (1)

If greater voltage accuracy is required, take into account the output voltage offset contributions because of the
feedback pin current and use 0.1% tolerance resistors.

ENABLE PIN OPERATION

The TPS7A3001 provides a dual polarity enable pin (EN) that turns on the regulator when |Vgy| > 2.0V, whether
the voltage is positive or negative, as shown in Figure 31.

This functionality allows for different system power management topologies:

+ Connecting the EN pin directly to a negative voltage, such as V,y, or

» Connecting the EN pin directly to a positive voltage, such as the output of digital logic circuitry.

Time (20ms/div)

Figure 31. Enable Pin Positive/Negative Threshold
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CAPACITOR RECOMMENDATIONS

Low ESR capacitors should be used for the input, output, noise reduction, and bypass capacitors. Ceramic
capacitors with X7R and X5R dielectrics are preferred. These dielectrics offer more stable characteristics.
Ceramic X7R capacitors offer improved over-temperature performance, while ceramic X5R capacitors are the
most cost-effective and are available in higher values.

Note that high ESR capacitors may degrade PSRR.

INPUT AND OUTPUT CAPACITOR REQUIREMENTS

This negative, high-voltage linear regulator achieves stability with a minimum input and output capacitance of
2.2uF; however, it is highly recommended to use a 10uF capacitor to maximize ac performance.

NOISE REDUCTION AND BYPASS CAPACITOR REQUIREMENTS

Although noise reduction and bypass capacitors (Cyrss and Cgyp, respectively) are not needed to achieve
stability, it is highly recommended to use 0.01pF capacitors to minimize noise and maximize ac performance.
MAXIMUM AC PERFORMANCE

In order to maximize noise and PSRR performance, it is recommended to include 10uF or higher input and
output capacitors, and 0.01uF noise reduction and bypass capacitors, as shown in Figure 30. The solution shown
delivers minimum noise levels of 15.1uVrys and power-supply rejection levels above 55dB from 10Hz to 700kHz;
see Figure 19 and Figure 20.

OUTPUT NOISE

The TPS7A3001 provides low output noise when a noise reduction capacitor (Cygyss) is used.

The noise reduction capacitor serves as a filter for the internal reference. By using a 0.01uF noise reduction
capacitor, the output noise is reduced by almost 80% (from 80uVgus t0 17uVrus); See Figure 21.

TPS7A3001 low output voltage noise makes it an ideal solution for powering noise-sensitive circulitry.

POWER-SUPPLY REJECTION

The 0.01uF noise reduction capacitor greatly improves TPS7A3001 power-supply rejection, achieving up to 20dB
of additional power-supply rejection for frequencies between 110Hz and 400KHz.

Additionally, ac performance can be maximized by adding a 0.01uyF bypass capacitor (Cgyp) from the FB pin to
the OUT pin. This capacitor greatly improves power-supply rejection at lower frequencies, for the band from
10Hz to 200kHz; see Figure 19.

The very high power-supply rejection of the TPS7A3001 makes it a good choice for powering high-performance
analog circuitry, such as operational amplifiers, ADCs, DACS, and audio amplifiers.

TRANSIENT RESPONSE

As with any regulator, increasing the size of the output capacitor reduces over/undershoot magnitude but
increases duration of the transient response.

14 ) B D TI C ) CO IIC({)}?&'TQLITEX&IS Instruments Incorporated
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APPLICATION INFORMATION

POWER FOR PRECISION ANALOG

One of the primary TPS7A3001 applications is to provide ultralow noise voltage rails to high-performance analog
circuitry in order to maximize system accuracy and precision.

In conjunction with its positive counterpart, the TPS7A49xx family of positive high-voltage linear regulators, this
negative high voltage linear regulator provides ultralow noise positive and negative voltage rails to
high-performance analog circuitry, such as operational amplifiers, ADCs, DACs, and audio amplifiers.

Because of the ultralow noise levels at high voltages, analog circuitry with high-voltage input supplies can be
used. This characteristic allows for high-performance analog solutions to optimize the voltage range, maximizing
system accuracy.

POST DC/DC CONVERTER FILTERING

Most of the time, the voltage rails available in a system do not match the voltage specifications demanded by
one or more of its circuits; these rails must be stepped up or down, depending on specific voltage requirements.

DC/DC converters are the preferred solution to step up or down a voltage rail when current consumption is not
negligible. They offer high efficiency with minimum heat generation, but they have one primary disadvantage:
they introduce a high-frequency component, and the associated harmonics, on top of the dc output signal.

This high-frequency component, if not filtered properly, degrades analog circuitry performance, reducing overall
system accuracy and precision.

The TPS7A3001 offers a wide-bandwidth, very-high power-supply rejection ratio. This specification makes it ideal
for post dc/dc converter filtering, as shown in Figure 32. It is highly recommended to use the maximum
performance schematic shown in Figure 30. Also, verify that the fundamental frequency (and its first harmonic, if
possible) is within the bandwidth of the regulator PSRR, shown in Figure 19.

R 4 A
+18V O IN ouT 15V
TPS7A49
EN GND

-18V O * IN ouT 15V
TPS7A30
EN  GND

Figure 32. Post DC/DC Converter Regulation to High-Performance Analog Circuitry

EVM

AUDIO APPLICATIONS

Audio applications are extremely sensitive to any distortion and noise in the audio band from 20Hz to 20kHz.
This stringent requirement demands clean voltage rails to power critical high-performance audio systems.

The very-high power-supply rejection ratio (> 55dB) and low noise at the audio band of the TPS7A3001
maximize performance for audio applications; see Figure 19.

Copyright © 2011, Texas Instruments Incorporated T T
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LAYOUT

PACKAGE MOUNTING

Solder pad footprint recommendations for the TPS7A3001 are available at the end of this product datasheet and
at www.ti.com.

BOARD LAYOUT RECOMMENDATIONS TO IMPROVE PSRR AND NOISE PERFORMANCE

To improve ac performance such as PSRR, output noise, and transient response, it is recommended that the
board be designed with separate ground planes for IN and OUT, with each ground plane connected only at the
GND pin of the device. In addition, the ground connection for the output capacitor should connect directly to the
GND pin of the device.

Equivalent series inductance (ESL) and equivalent series resistance (ESR) must be minimized in order to
maximize performance and ensure stability. Every capacitor (Cy, Cout, Cnriss, Ceyp) Must be placed as close as
possible to the device and on the same side of the printed circuit board (PCB) as the regulator itself.

Do not place any of the capacitors on the opposite side of the PCB from where the regulator is installed. The use
of vias and long traces is strongly discouraged because they may impact system performance negatively and
even cause instability.

If possible, and to ensure the maximum performance denoted in this product datasheet, use the same layout
pattern used for TPS7A30 evaluation board, available at www.ti.com.

THERMAL PROTECTION

Thermal protection disables the output when the junction temperature rises to approximately +170°C, allowing
the device to cool. When the junction temperature cools to approximately +150°C, the output circuitry is enabled.
Depending on power dissipation, thermal resistance, and ambient temperature, the thermal protection circuit may
cycle on and off. This cycling limits the dissipation of the regulator, protecting it from damage as a result of
overheating.

Any tendency to activate the thermal protection circuit indicates excessive power dissipation or an inadequate
heatsink. For reliable operation, junction temperature should be limited to a maximum of +125°C. To estimate the
margin of safety in a complete design (including heatsink), increase the ambient temperature until the thermal
protection is triggered; use worst-case loads and signal conditions. For good reliability, thermal protection should
trigger at least +35°C above the maximum expected ambient condition of your particular application. This
configuration produces a worst-case junction temperature of +125°C at the highest expected ambient
temperature and worst-case load.

The internal protection circuitry of the TPS7A3001 has been designed to protect against overload conditions. It
was not intended to replace proper heatsinking. Continuously running the TPS7A3001 into thermal shutdown
degrades device reliability.

POWER DISSIPATION

The ability to remove heat from the die is different for each package type, presenting different considerations in
the PCB layout. The PCB area around the device that is free of other components moves the heat from the
device to the ambient air. Using heavier copper increases the effectiveness in removing heat from the device.
The addition of plated through-holes to heat dissipating layers also improves the heatsink effectiveness.

Power dissipation depends on input voltage and load conditions. Power dissipation (Pp) is equal to the product of
the output current times the voltage drop across the output pass element, as shown in Equation 2:

Pp = (Vin = Vour) lout (2

SUGGESTED LAYOUT AND SCHEMATIC

Layout is a critical part of good power-supply design. There are several signal paths that conduct fast-changing
currents or voltages that can interact with stray inductance or parasitic capacitance to generate noise or degrade
the power-supply performance. To help eliminate these problems, the IN pin should be bypassed to ground with
a low ESR ceramic bypass capacitor with a X5R or X7R dielectric.
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The GND pin should be tied directly to the PowerPAD under the IC. The PowerPAD should be connected to any
internal PCB ground planes using multiple vias directly under the IC.

It may be possible to obtain acceptable performance with alternate PCB layouts; however, the layout shown in
Figure 33 and the schematic shown in Figure 34 have been shown to produce good results and are meant as a

CIC UL ®® Vout

Texas Off ENNOFF
Instruments

GND

19

TPS7A30

oe |ee

-Uin
Figure 33. PCB Layout Example
Ul TPS7TA30XXDGN
7 =
O O > 1eN GND 4
o)
< [P 3 N e &
c4 7 2
1 DNC FB
= 8 |\ £ g
Vin ]l g Oou g
_—Cl (5 Rl J3
J7~ GND 9 —C2
—-=C3
2
— — >
= - %m

Figure 34. Schematic for PCB Layout Example
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PACKAGE OPTION ADDENDUM

PACKAGING INFORMATION

Orderable Device status (¥ Package Type Package Pins Package Qty Eco Plan @ Lead/ MSL Peak Temp (3) Samples
Drawing Ball Finish (Requires Login)
TPS7A3001MDGNTEP ACTIVE MSOP- DGN 8 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
PowerPAD & no Sh/Br)
V62/11619-01XE ACTIVE MSOP- DGN 8 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
PowerPAD & no Sh/Br)

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sbh) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

Important Information and Disclaimer:The information provided on this page represents TI'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.
OTHER QUALIFIED VERSIONS OF TPS7A3001-EP :

o Catalog: TPS7A3001

NOTE: Qualified Version Definitions:
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o Catalog - Tl's standard catalog product

° AdbEndtin- » I/rH



MECHANICAL DATA

DGN (S—PDS0O—-G8) PowerPAD ™ PLASTIC SMALL OUTLINE

-, e
il

- - o
| | ™~

THERMAL PAD 0,23

Ve N
SIZE AND SHAPE SHOWN ’ il 0,13 / f_\
ON SEPARATE SHEET 2,90 475
| | /
L_ _J [ ! )
f |
l Gauge Plane J $

m Tk

0,70
0,40

Y / \ / (\
R 4 U_[:}_[j_[:}_[ji Seating Plane ‘ \ m

%1 Emm I -

-

— 1,10 MAX

4073271/F 05/11

NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion.
D. This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad
Thermally Enhanced Package, Texas Instruments Literature No. SLMAOO2 for information regarding
recommended board layout. This document is available at www.ti.com <http: //www.ti.com>.
E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
F. Falls within JEDEC MO-187 variation AA-T

PowerPAD is a trademark of Texas Instruments.
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THERMAL PAD MECHANICAL DATA

DGN (S—PDS0-G8) PowerPAD" PLASTIC SMALL OUTLINE
THERMAL INFORMATION

This PowerPAD ™ package incorporates an exposed thermal pad that is designed to be attached to a printed
circuit board (PCB). The thermal pad must be soldered directly to the PCB. After soldering, the PCB can
be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively,

can be attached to a special heatsink structure designed into the PCB. This design optimizes the heat
transfer from the integrated circuit (IC).

For additional information on the PowerPAD package and how to take advantage of its heat dissipating
abilities, refer to Technical Brief, PowerPAD Thermally Enhanced Package, Texas Instruments Literature

No. SLMAOQ2 and Application Brief, PowerPAD Made Easy, Texas Instruments Literature No. SLMAOQ4.
Both documents are available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

8 5
\
y —+ Exposed Thermal Pad

Top View

Exposed Thermal Pad Dimensions

4206323-2/H 05/11

NOTE: All linear dimensions are in millimeters

PowerPAD is a trademark of Texas Instruments
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LAND PATTERN DATA

DGN (R—PDSO—G8)

PowerPAD™ PLASTIC SMALL OUTLINE

Example Board Layout
Via pattern and copper pad size
may vary depending on layout constraints

‘0# 0,65

Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).
Reference table below for other
solder stencil thicknesses

Increasing copper area will U 35*‘ ‘k ‘Hr O o0
_ enhance thermal performance
(See Note D)
T H H H H
/ * (See Note E)
0p 115742 A
q ! 1,57 v 42
—~—5x¢0,3 ! X
H —= 189 |~
Example
Non Soldermask Defined Pad
// \\\
e Example

N Solder Mask Opening

—»‘ w Note F)
4 \\

Center Power Pad Solder Stencil Opening
T ? Stencil Thickness X Y
174 1,60 \ 0.7mm 2.0 1.7
¢ ¢ \/\Pod Geometry 0.127mm 1.89 157
| 0,07 0.152mm 1.75 1.45
] ]=-All Around 0.178mm 1.65 1.35
\\0,54» - //
S -

4207737-2/F 04/

NOTES:

F.

All linear dimensions are in millimeters.

This drawing is subject to change without notice.
Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.
This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad

Thermally Enhanced Package, Texas Instruments Literature No. SLMAQQ2, SLMAOQ4, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>. Publication IPC—7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.

contact their board assembly site for stencil design recommendations. Example stencil design based on a 50% volumetric
metal load solder paste. Refer to IPC—7525 for other stencil recommendations.
Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

Customers should

PowerPAD is a trademark of Texas Instruments
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