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5 Pin Configuration and Functions

DRV Package
6-Pin WSON With Exposed Thermal Pad

Top View
ouT | IN
NC | GND
EN | BIAS

(1) TI recommends connecting the WSON (DRV) package thermal pad to ground.

Pin Functions

PIN
I/0 DESCRIPTION
NAME | NO.
ouT 1 o Output pin. A 2.2-uF ceramic capacitor is connected from this pin to ground for stability and to provide load
transients; see Input and Output Capacitor Requirements
NC 2 — No connection.
Enable pin. A logic high signal on this pin turns the device on and regulates the voltage from IN to OUT.
EN 3 | h . .
A logic low on this pin turns the device off.
Bias supply pin. For better transient performance, Tl recommends bypassing this input with a ceramic
BIAS 4 | p . : ;
capacitor to ground; see Input and Output Capacitor Requirements
GND 5 — Ground pin.
IN 6 | Input pin. This pin can be a maximum of 4.5 V; V|y must not exceed Vgjas. Bypass this input with a ceramic
capacitor to ground; see Input and Output Capacitor Requirements.

6 Specifications

6.1 Absolute Maximum Ratings
at T; = —40°C to +125°C (unless otherwise noted); all voltages are with respect to GND®

MIN MAX UNIT
Vi@ Input voltage (steady-state) -0.3 Vpgias or 53 \Y
Vin_peak®  Peak transient input 55 \Y
VBias Bias voltage -0.3 6 \%
VEN Enable voltage -0.3 6 \Y
Vout Output voltage -0.3 5 \%
lout Peak output current Internally limited
Qutput short-circuit duration Indefinite

Ppiss Total continuous power dissipation See Thermal Information

T; Operating junction temperature -55 125 °C
Tstg Storage temperature -55 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) To ensure proper device operation, V,y must be less than or equal to Vgas under all conditions.

(3) Whichever is less.

(4) For durations no longer than 1 ms each, for a total of no more than 1000 occurrences over the lifetime of the device.

Copyright © 2016, Texas Instruments Incorporated
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6.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001®) +2000
V(Esb) Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22-C101®@ +500 \%
Machine model (MM) +100

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

6.3 Recommended Operating Conditions
over operating junction temperature range (unless otherwise noted).

MIN NOM MAX UNIT
Vin Input voltage (steady-state) 1.1 Vgiag Or 4.50 v
Veias Bias voltage 2.6 or Vour + 1.4@ 5.5 v
Vour Output voltage 0.9 3.6 \%
lout Peak output current 0 350 mA
VEN Enable voltage 0 5.5 \%
Cin Input capacitance 1 uF
Cgias Bias capacitance 0.1 uF
Cout® Output capacitance 2.2 UF
(1) Whichever is less.
(2) Whichever is greater.
(3) Maximum ESR must be less than 250 mQ.
6.4 Thermal Information
TPS720-Q1
THERMAL METRIC® DRV (WSON) UNIT
6 PINS

Roia Junction-to-ambient thermal resistance 66.5 °C/W
Roactop) Junction-to-case (top) thermal resistance 86.2 °C/W
RgiB Junction-to-board thermal resistance 36.1 °C/W
Vot Junction-to-top characterization parameter 1.7 °C/IW
AL} Junction-to-board characterization parameter 36.6 °C/W
Roacbot) Junction-to-case (bottom) thermal resistance 7.4 °C/W

(1) For more information about traditional and new thermal metrics, see Semiconductor and IC Package Thermal Metrics (SPRA953).

4 Copyright © 2016, Texas Instruments Incorporated
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6.5 Electrical Characteristics

over operating temperature range (T; = —40°C to +125°C), Vgias = (Vour + 1.4 V) or 2.6 V (whichever is greater), V\y = Vour
+ 0.5V, loyt =1 mA, Vgy = 1.1V, and Cqyr = 2.2 pF (unless otherwise noted); typical values are at T; = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
1 \Y or
Vin Input voltage 1.1® B'fs(z) Y,
Vgias Bias voltage 2.6 55 \%
Output voltage® 0.9 3.6 Y
VOUT +14V< VBlAS <55V,
Over Veins: Vi lout, | v+ 05V S V45V, 2% 2%
a7 0 mA < Igyt < 350 mA
Vour® outpUt | Qv v | Vour + 1.4V £ Vgiag S 5.5V,
accuracy |- _ 4%'{;\8 ‘ O'ﬁ'lggjé Vour + 0.5V <Vy<45Y, —-25 25 mv
a7 0mMA < lgyr <350 mA, Vour < 1.2V
. VOUT +14V< VBlAS <55V, o
V| floating 0 1A < Iyt < 500 pA +1%
AVOUT/AVIN ViN line regulation ViN = (VOUT +0.5 V) 045V, lougt=1mA 16 }J.V/V
. . Vgias = (Vout + 1.4 V) or 2.6 V (whichever is
AVOUT/AVBlAS VBlAS line regulatlon greater) 0 5.5 V, IOUT =1mA 16 H,V/V
VIN line transient AV|N =400 mV, tRISE = tFALL =1 us +200 ],LV
VBIAS line transient AVBIAS =600 mV, tRlSE = tFALL =1 us +0.8 mV
AVout/Aloytr  Load regulation 0 MA < IgyT < 350 mA (no load to full load) -15 uVimA
Load transient 0 MA < lgyt £ 350 MA, trisg = tpar =1 s +15 mV
Vin = Voutnomy — 0.1V,
Vbo_in Vy dropout voltage ® (Veias — Voutvomy) = 1.4 V, 110 200 mv
IOUT =350 mA
VDO_BIAS VBIAS dropout voltage(s) VIN = VOUT(NOM) +0.3V, IOUT =350 mA 1.09 1.4 \Y
lcL Output current limit Vout = 0.9 X Voyt(nom) 420 600 800 mA
| =100 pA 38
IGND Ground pin current out = pA
lout = 0 MA to 350 mA 54 80
IsHDN Shutdown current (Ignp) Ven £0.4V 0.5 2.5 pA
f=10Hz 85
f=100 Hz 85
o _ ViN—Vour20.5V, f=1kHz 85
PSRR VN power-supply rejection ratio Vgias = Voutr + 1.4V, dB
louT = 350 MA f=10kHz 80
f =100 kHz 70
f=1MHz 50
f=10Hz 80
f=100 Hz 80
o | VYIN—Vour205V, f=1kHz 75
PSRR Vgias power-supply rejection ratio | Vgias = Voutr + 1.4 V, dB
louT = 350 MA f=10kHz 65
f =100 kHz 55
f=1MHz 35
. Bandwidth = 10 Hz to 100 kHz, Vgjas 2 2.6 V,
VN Output noise voltage Vin = Vour + 0.5 V 48 wVRrms
Vgias = (VouT +1.4 V) or 2.6 V (whichever is
IviN_INRUSH Inrush current on Vg greater), Viy = Vour + 0.5 V 100 + I oaD mA
VENHI) Enable pin high (enabled) 11 \%
VEN(LO) Enable pin low (disabled) 0.4 \%
(1) Performance specifications are ensured to a minimum V,y = Voyt + 0.5 V.
(2) Whichever is less.
(3) Minimum Vgjas = (Vout + 1.4 V) or 2.6 V (whichever is greater) and V|y = Voyt + 0.5 V.
(4) Vo nominal value is factory programmable through the on-chip EEPROM.
(5) Measured for devices with Voyrnomy 2 1.2 V.
(6) VBIAS - VOUT with VOUT = VOUT(NOM) — 0.1 V. Measured for devices with VOUT(NOM) =21.8V.
Copyright © 2016, Texas Instruments Incorporated 5
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Electrical Characteristics (continued)

over operating temperature range (T; = —40°C to +125°C), Vgias = (Vout + 1.4 V) or 2.6 V (whichever is greater), V|y 2 Vour
+ 0.5V, loyr =1 mA, Vgy = 1.1V, and Cqyr = 2.2 pF (unless otherwise noted); typical values are at T; = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
lEN Enable pin current Ven=55V,Vy=45V,Vgas =55V 1 A
UVLO Undervoltage lockout Vpgias fising 2.35 2.45 2.59 \%
UVLO hysteresis Vpgias falling 150 mV
Shutdown, temperature increasing 160
Tsp Thermal shutdown temperature - °C
Reset, temperature decreasing 140
T; Operating junction temperature -40 125 °C

6.6 Timing Requirements

MIN  NOM  MAX| UNIT
tsTr Start-up time | Vour = 95%, Vout vomy, lour = 350 MA, Coyr = 2.2 iF 140 us

6 Copyright © 2016, Texas Instruments Incorporated
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6.7 Typical Characteristics

over operating temperature range (T; = —40°C to +125°C), Vgias = (Vour + 1.4 V) or 2.6 V (whichever is greater), V\y = Vour +
0.5V, lour =1 mA, Vgy = 1.1V, and Cqyr = 2.2 pF (unless otherwise noted); typical values are at T; = 25°C
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Typical Characteristics (continued)

over operating temperature range (T; = —40°C to +125°C), Vgias = (Vout + 1.4 V) or 2.6 V (whichever is greater), V\y = Vour +
0.5V, loyr =1 mA, Vgy = 1.1V, and Cqyr = 2.2 pF (unless otherwise noted); typical values are at T; = 25°C
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Figure 11. Output Voltage vs Junction Temperature

Figure 12. Ground Pin Current vs Vgjas Voltage
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Typical Characteristics (continued)

over operating temperature range (T; = —40°C to +125°C), Vgias = (Vout + 1.4 V) or 2.6 V (whichever is greater), V\y = Vour +
0.5V, loyr =1 mA, Vgy = 1.1V, and Cqyr = 2.2 pF (unless otherwise noted); typical values are at T; = 25°C
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20 10°C
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Figure 13. Ground Pin Current vs Output Current Figure 14. Ground Pin Current vs Junction Temperature
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Figure 17. Current Limit vs Input Voltage Figure 18. V|y Power-Supply Rejection Ratio vs Frequency
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Typical Characteristics (continued)

over operating temperature range (T; = —40°C to +125°C), Vgias = (Vout + 1.4 V) or 2.6 V (whichever is greater), V\y = Vour +
0.5V, loyr =1 mA, Vgy = 1.1V, and Cqyr = 2.2 pF (unless otherwise noted); typical values are at T; = 25°C
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Figure 19. V|y Power-Supply Rejection Ratio vs Frequency
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Figure 20. Vgas Power-Supply Rejection Ratio vs Frequency
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Figure 21. Output Spectral Noise Density vs Frequency
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Figure 22. V|y Line Transient Response
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Figure 23. Vgjas Line Transient Response

v
10 mV/div Qo r ——
300 mA
[
IOUT
. 0 mA
100 mA/div h
100 us/div
V =18V
V=23V our— Vpias = 3.2V
trise = 1 ps

Figure 24. Load Transient Response
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7 Detailed Description

7.1 Overview

The TPS720-Q1 family of LDO regulators uses innovative circuitry to achieve ultra-wide bandwidth and high loop
gain, resulting in extremely high PSRR (up to 1 MHz) at very low headroom (V\y — Vout). The implementation of
the BIAS pin on the TPS720-Q1 vastly improves efficiency of low Vgt applications by allowing the use of a pre-
regulated, low-voltage input supply. The TPS720-Q1 supports a novel feature where the output of the LDO
regulates under light loads (< 500 pA) when the IN pin is left floating. The light-load drive current is sourced from
Vgias under this condition. This feature is particularly useful in power-saving applications where the dc-dc
converter connected to the IN pin is disabled but the LDO is still required to regulate the voltage to a light load.
These features, combined with low noise, low ground pin current, and ultra-small packaging, make this device
ideal for portable applications. This family of regulators offers sub-band-gap output voltages, current limit, and
thermal protection, and is fully specified from —40°C to +125°C.

7.2 Functional Block Diagram

'
IN T li]_ ouT

Current
Limit

Thermal

BIAS
/ . | \ Shutdown

UvLO

Y

EN Band Gap

7.3 Feature Description

7.3.1 Internal Current Limit

The TPS720-Q1 internal current limits help protect the regulator during fault conditions. During current limit, the
output sources a fixed amount of current that is largely independent of output voltage. In such a case, the output
voltage is not regulated, and is Vout = lumir X Rioap- The NMOS pass transistor dissipates (Vi — Vour) X lout
until thermal shutdown is triggered and the device is turned off. When the device cools down, the internal thermal
shutdown circuit turns the device back on. If the fault condition continues, the device cycles between current limit
and thermal shutdown; see Thermal Considerations for more details.

The NMOS pass element in the TPS720-Q1 has a built-in body diode that conducts current when the voltage at
OUT exceeds the voltage at IN. This current is not limited, so if extended reverse voltage operation is
anticipated, Tl recommends external limiting to 5% of rated output current.

7.3.2 Inrush Current Limit

The TPS720-Q1 family of LDO regulators implements a novel inrush current limit circuit architecture: the current
drawn through the IN pin is limited to a finite value. This l\\rusuumit Charges the output to the final voltage. All
current drawn through V,y charges the output capacitance when the load is disconnected. Equation 1 shows the
inrush current limit performed by the circuit.

linrusHLIMIT (A) = Coyr(pF)x0.454545(V / ps) + | oap (A) o

Copyright © 2016, Texas Instruments Incorporated 11
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Feature Description (continued)

Assuming a Cqyt of 2.2 puF with the load disconnected (that is, |, oap = 0), the InrushumiT IS calculated to be
100 mA. The inrush current charges the LDO output capacitor. If the output of the LDO regulates to 1.3 V, then
the LDO charges the output capacitor to the final output value in approximately 28.6 ps.

Another consideration is when a load is connected to the output of an LDO. The TPS720-Q1 inrush current limit
circuit employs a technique that supplies not only the IyrushumiT: DUt the additional current required by the load.
If ILoap = 350 mA, then lnrushumit Calculates to be approximately 450 mA (from Equation 1).

7.3.3 Shutdown

The enable pin (EN) is active high and is compatible with standard and low-voltage, TTL-CMOS levels. When
shutdown capability is not required, EN can be connected to the IN pin.

7.3.4 Undervoltage Lockout (UVLO)

The TPS720-Q1 uses an undervoltage lockout circuit on the BIAS pin to keep the output shut off until the internal
circuitry is operating properly. The UVLO circuit has a deglitch feature that typically ignores undershoot transients
on the input if these transients are less than 50 ps in duration.

7.4 Device Functional Modes

Driving the EN pin over 1.1 V turns on the regulator. Driving the EN pin below 0.4 V causes the regulator to enter
shutdown mode. In shutdown, the current consumption of the device is typically reduced to 500 nA.

12 Copyright © 2016, Texas Instruments Incorporated
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8 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

8.1 Application Information

8.1.1 Input and Output Capacitor Requirements

Although a capacitor is not required for stability on the IN pin, good analog design practice is to connect a 0.1-pF
to 1-uF low equivalent series resistance (ESR) capacitor across the IN pin input supply near the regulator. This
capacitor counteracts reactive input sources and improves transient response, noise rejection, and ripple
rejection. A higher-value capacitor may be necessary if large, fast rise-time load transients are anticipated, or if
the device is located far from the power source. If source impedance is not sufficiently low, a 0.1-pF input
capacitor may be necessary to ensure stability.

The BIAS pin does not require an input capacitor because BIAS does not source high currents. However, if
source impedance is not sufficiently low, Tl recommends a small 0.1-uF bypass capacitor.

The TPS720-Q1 is designed to be stable with standard ceramic capacitors with values of 2.2 pF or larger at the
output. X5R- and X7R-type capacitors are best because they have minimal variation in value and ESR over
temperature. Maximum ESR must be less than 250 mQ.

8.1.2 Output Regulation With the IN Pin Floating

The TPS720-Q1 supports a novel feature where the output of the LDO regulates under light loads when the IN
pin is left floating. Under normal conditions when the IN pin is connected to a power source, the BIAS pin draws
only tens of milliamperes. However, when the IN pin is floating, an innovative circuit allows a maximum current of
500 pA to be drawn by the load through the BIAS pin and maintains the output in regulation. This feature is
particularly useful in power-saving applications where a dc-dc converter connected to the IN pin is disabled, but
the LDO is required to regulate the output voltage to a light load.

Figure 25 shows an application example where a microcontroller is not turned off (to maintain the state of the
internal memory), but where the regulated supply (shown as the TPS62xxx) is turned off to reduce power. In this
case, the TPS720-Q1 BIAS pin provides sufficient load current to maintain a regulated voltage to the
microcontroller.

26Vto55V 10 pH BIAS
VIN SW — Yy —L IN ouT _L
TPS62xxx Fp / 10 puF TPS720-Q1 2.2 uF
—en 1 L 1
/l GND = GND -
J_ J_ Microcontroller
Control to turn on or off the dc-dc. = The output of the dc-dc is floating when =
the TPS62xxx EN pin is low.

1

Figure 25. Floating IN Pin Regulation Example
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Application Information (continued)
8.1.3 Dropout Voltage

The TPS720-Q1 uses a NMOS pass transistor to achieve low dropout. When (Viy — Vour) is less than the
dropout voltage (Vppo), the NMOS pass device is in the linear region of operation and the input-to-output
resistance is the Rpsony 0f the NMOS pass element. Vo approximately scales with output current because the
NMOS device behaves like a resistor in dropout.

PSRR and transient response are degraded when (V\y — Vout) approaches dropout. This effect is shown in
Figure 19.

8.1.4 Transient Response

Increasing the size of the output capacitor reduces overshoot and undershoot magnitude but increases duration
of the transient response.

8.1.5 Minimum Load

The TPS720-Q1 is stable with no output load. Although some LDOs suffer from low loop gain at very light output
loads, the TPS720-Q1 employs an innovative, low-current mode circuit under very light or no-load conditions
which improves output voltage regulation performance.

8.2 Typical Application

VBATT

? Caias

g

BIAS
Staggzlé)ne |~~~ 1.8V IN ouT 1.3V Veore
Converter TPS720xx
or PMU

c
j ™ Jj EN GND 1 I Cour
= = =

Figure 26. Typical Application Schematic

8.2.1 Design Requirements
Table 1 lists the parameters for this design example.

Table 1. Design Parameters

DESIGN PARAMETER EXAMPLE VALUE
Vin 23V
Vaias 32V
Vour 1.8V
lout 10-mA typical, 350-mA peak

14 Copyright © 2016, Texas Instruments Incorporated
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8.2.2 Detailed Design Procedures

TI recommends selecting the minimum component size; a small size solution for this design example is desired.
Set ClN =1 IJF, C BIAS = 100 nF, and COUT =22 l.lF

8.2.3 Application Curves

1.83 1.83
—_—T3= -40C —_—T3= -40C
— T;=0C — T;=0C
— T;=25T — T;=25C
1.82 — T,=85C 1.82 — T,=85T
S —— T;=105C S —— T;=105C
s — T)=125¢C < Ty =125C
j=2} [=2]
s S
S 181 S 181
z Z —_—
3 2 \\\
= =2 ——
1.8 1.8 — —
1.79 1.79
3.2 33 3.4 35 36 3.7 3.8 39 4 41 42 43 44 45 0 50 100 150 200 250 300 350
Input Voltage (V) Output Current (mA)
IOUT =350 mA
Figure 27. V| Line Regulation Figure 28. Load Regulation
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9 Power Supply Recommendations

The input supply and bias supply for the LDO must be within the recommended operating conditions and must
provide adequate headroom for the device to have a regulated output. The minimum capacitor requirements
must be met, and if the input supply is noisy, additional input capacitors with low ESR can improve transient
performance.

10 Layout

10.1 Layout Guidelines

Tl recommends designing the board with separate ground planes for V,y and Vgyt, with the ground plane
connected only at the GND pin of the device to improve ac performance (such as PSRR, output noise, and
transient response.) In addition, the ground connection for the output capacitor must be connected directly to the
GND pin of the device. High equivalent series resistance (ESR) capacitors can degrade PSRR. The BIAS pin
draws very little current and can be routed as a signal. Take care to shield the BIAS pin from high frequency
coupling.

10.2 Layout Example

Ground Plane

To Bias Supply 4 BIAS i EN 3 Tosi,r:]aatlJle

! |
- - ' .
| |
Caias : :
| - |
| o |
| o |

9| ey [ E [ NC 2
| g |
| (] I

: -lE : COUT

Cin | |
! ( ) |
! |
| |

@ IN ' ! ouT 1
S .l

To Input Supply To Load

Ground Plane

Figure 29. Recommended Layout
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10.3 Thermal Considerations

Thermal protection disables the output when the junction temperature rises to approximately +160°C, allowing
the device to cool. When the junction temperature cools to approximately +140°C, the output circuitry is again
enabled. Depending on power dissipation, thermal resistance, and ambient temperature, the thermal protection
circuit can cycle on and off. This cycling limits the dissipation of the regulator, protecting the regulator from
damage as a result of overheating.

Any tendency to activate the thermal protection circuit indicates excessive power dissipation or an inadequate
heat sink. For reliable operation, limit junction temperature to a maximum of +125°C. To estimate the margin of
safety in a complete design (including heat sink), increase the ambient temperature until the thermal protection is
triggered; use worst-case loads and signal conditions. For good reliability, trigger thermal protection at least 35°C
above the maximum expected ambient condition of the 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 TPS720-Q1 is designed to protect against overload conditions. This
circuitry is not intended to replace proper heat sinking. Continuously running the TPS720-Q1 into thermal
shutdown degrades device reliability.

10.4 Power Dissipation

The printed-circuit-board (PCB) area around the device that is free of other components moves the heat from the
device to ambient air. Performance data for JEDEC boards are given in the Thermal Information table. 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 heat sink 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 (V,y to Voyt), as shown in Equation 2:

Pp=(Vin — Vour)*lout @

JiRF © 2016, Texas Instruments Incorporated 17
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11.4 #EXHEE

The following links connect to TI community resources. Linked contents are provided "AS IS" by the respective

contributors. They do not constitute Tl specifications and do not necessarily reflect Tl's views; see TlI's Terms of
Use.

TPS720xx(x)QyyyzQ1l

TI E2E™ Online Community TI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support TI's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.
11.5 FEbp

E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.
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11.7 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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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 ©)
@ ©)

TPS72009QDRVRQ1 Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 11P
TPS72009QDRVRQ1.B Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 11P
TPS720105QDRVRQ1 Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 15G

TPS720105QDRVRQ1.B Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 15G

TPS72010QDRVRQ1 Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 11Q
TPS72010QDRVRQ1.B Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 11Q
TPS720115QDRVRQ1 Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 15H

TPS720115QDRVRQ1.B Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 15H

TPS72011QDRVRQ1 Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 111
TPS72011QDRVRQ1.B Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 111

TPS72012QDRVRQ1 Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 11R
TPS72012QDRVRQ1.B Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 11R

TPS72015QDRVRQ1 Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 11
TPS72015QDRVRQ1.B Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 11

TPS72018QDRVRQ1 Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 11K
TPS72018QDRVRQ1.B Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 11K

TPS72025QDRVRQ1 Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 11w
TPS72025QDRVRQ1.B Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 11w

TPS72027QDRVRQ1 Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 151
TPS72027QDRVRQ1.B Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 151
TPS720285QDRVRQ1 Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 11M

TPS720285QDRVRQ1.B Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 11M

TPS72028QDRVRQ1 Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 11L
TPS72028QDRVRQ1.B Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 11L

TPS72029QDRVRQ1 Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 11N
TPS72029QDRVRQ1.B Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 11N

TPS72030QDRVRQ1 Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 110
TPS72030QDRVRQ1.B Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 110

TPS72033QDRVRQ1 Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 15

Addendum-Page 1



https://www.ti.com/product/TPS720-Q1/part-details/TPS72009QDRVRQ1
https://www.ti.com/product/TPS720-Q1/part-details/TPS720105QDRVRQ1
https://www.ti.com/product/TPS720-Q1/part-details/TPS72010QDRVRQ1
https://www.ti.com/product/TPS720-Q1/part-details/TPS720115QDRVRQ1
https://www.ti.com/product/TPS720-Q1/part-details/TPS72011QDRVRQ1
https://www.ti.com/product/TPS720-Q1/part-details/TPS72012QDRVRQ1
https://www.ti.com/product/TPS720-Q1/part-details/TPS72015QDRVRQ1
https://www.ti.com/product/TPS720-Q1/part-details/TPS72018QDRVRQ1
https://www.ti.com/product/TPS720-Q1/part-details/TPS72025QDRVRQ1
https://www.ti.com/product/TPS720-Q1/part-details/TPS72027QDRVRQ1
https://www.ti.com/product/TPS720-Q1/part-details/TPS720285QDRVRQ1
https://www.ti.com/product/TPS720-Q1/part-details/TPS72028QDRVRQ1
https://www.ti.com/product/TPS720-Q1/part-details/TPS72029QDRVRQ1
https://www.ti.com/product/TPS720-Q1/part-details/TPS72030QDRVRQ1
https://www.ti.com/product/TPS720-Q1/part-details/TPS72033QDRVRQ1

i3 TExas PACKAGE OPTION ADDENDUM

INSTRUMENTS
www.ti.com 10-Nov-2025
Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) @ (©) Ball material Peak reflow (6)
4 (©)]
TPS72033QDRVRQ1.B Active Production WSON (DRV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 15J

@ 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 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 TPS720-Q1:

o Catalog : TPS720

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
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GENERIC PACKAGE VIEW
DRV 6 WSON - 0.8 mm max heig_ht

PLASTIC SMALL OUTLINE - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE
DRVOOO6A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA—

=N
©or

fO.l MIN

0.08 MAX —J [»—[

OPTIONAL: SIDE WALL PIN DETAIL

NOTE 4
0.8
0.7
¢ Y S B
—T T T
e (0.2) TYP
le— 1+0.1 —= 0.05 ___|
EXPOSED 0.00

THERMAL PAD |

—  1.6+0.1
6
o3
(OPTIONAL) 0.2 0.1® |C|A|B
¢ 0.05 |C

4222173/C 11/2025

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

4. Minimum 0.1 mm solder wetting on pin side wall. Available for wettable flank version only.

INSTRUMENTS
www.ti.com



EXAMPLE BOARD LAYOUT

DRVOOO6A WSON - 0.8 mm max height
PLASTIC SMALL OUTLINE - NO LEAD
6X (0.45) —
1)
1 7 :
‘ e N\ ‘
6X (0.3) éﬁg% 0 ?7777
SYMM (1.6)
SR s
T ‘ (1.1)
4X (0.65) ! ‘
L LT
3l | L ) |
| \
(R0O.05) TYP SYMM
| ¢ |
@ O'Z)T\C’S ) 4J
LAND PATTERN EXAMPLE
SCALE:25X
0.07 MAX 0.07 MIN
T T ALL AROUND ALL AROUND
\ /
SOLDER MASK—/ METAL METAL UNDERJ \—SOLDER MASK
OPENING SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOLDER MASK
(PREFERRED) DEFINED

SOLDER MASK DETAILS

4222173/C 11/2025

NOTES: (continued)

5. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

6. Vias are optional depending on application, refer to device data sheet. If some or all are implemented, recommended via locations
are shown.

INSTRUMENTS
www.ti.com




DRVOOO6A

EXAMPLE STENCIL DESIGN
WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

- [ ©0.7)

(1.95)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD #7

88% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:30X

4222173/C 11/2025

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

INSTRUMENTS
www.ti.com




ERBEANRRFH

TIEEF BEEAM T EEHE (@FRER) . RIUTAER (SRR ) . MAREMRITRY, WETE, RLEENEMER , T
RIEXAREE T HEEMARRERNER , SFETRTEHE Y. SEREARKNER SR TRIDEMSE =75 MR RA R RER,

XLEFRAEER TI =R TRITNASTRARER, BFETREUTEHIE : (1) HNENHMARESEN TIFR , (2) ®it, B
EANHEHNA , ) BRENMABEMRREUREMERSE, ZRENAFEMBER,

REFRMALTE , AR5 TEHM. TI RGN TRXLETRATHARZFEMRE TI =@mOMEXNA, FEARMEFANXLERRHITE
FRERT. BENERAFEMEM TI MRS RFEME=FHIR=N. N TEENXLEFROEATX T RERAKRERNEATRE, RE.
B, ANRS , SF2FBE  TIXHRSEFAR.

TIREHNFRZ T HERK). TIEBRAREER X ticom EEMERARRS TI F~ REMWEMERRRWAR, TI REUXEFEFTY
BIEAEMARXER TIHN TI FmRAGHEANERIBRERFR. BRFEMUEE (T) ABFE-REENEH-RREBE~R ,
BWEP RGN RBEENBRA B ZHFEBE AR,

Tl R3S FEL BT RER M R R R T R F Ko

MRARFRE © 2026 , EMLER (TI) 27
REEHEH : 2025 £ 10 A


https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com.cn/cn/lit/pdf/ZHCQ001
https://www.ti.com.cn/

	1 特性
	2 应用
	3 说明
	目录
	4 修订历史记录
	5 Pin Configuration and Functions
	6 Specifications
	6.1 Absolute Maximum Ratings
	6.2 ESD Ratings
	6.3 Recommended Operating Conditions
	6.4 Thermal Information
	6.5 Electrical Characteristics
	6.6 Timing Requirements
	6.7 Typical Characteristics

	7 Detailed Description
	7.1 Overview
	7.2 Functional Block Diagram
	7.3 Feature Description
	7.3.1 Internal Current Limit
	7.3.2 Inrush Current Limit
	7.3.3 Shutdown
	7.3.4 Undervoltage Lockout (UVLO)

	7.4 Device Functional Modes

	8 Application and Implementation
	8.1 Application Information
	8.1.1 Input and Output Capacitor Requirements
	8.1.2 Output Regulation With the IN Pin Floating
	8.1.3 Dropout Voltage
	8.1.4 Transient Response
	8.1.5 Minimum Load

	8.2 Typical Application
	8.2.1 Design Requirements
	8.2.2 Detailed Design Procedures
	8.2.3 Application Curves


	9 Power Supply Recommendations
	10 Layout
	10.1 Layout Guidelines
	10.2 Layout Example
	10.3 Thermal Considerations
	10.4 Power Dissipation

	11 器件和文档支持
	11.1 器件支持
	11.1.1 开发支持
	11.1.1.1 评估模块

	11.1.2 器件命名规则

	11.2 文档支持
	11.2.1 相关文档　

	11.3 接收文档更新通知
	11.4 社区资源
	11.5 商标
	11.6 静电放电警告
	11.7 Glossary

	12 机械、封装和可订购信息

