
TPS61129-Q1 5.5V, 3.5A Isw Automotive Boost Converter With Clock Synchronization

1 Features
• AEC-Q100 qualified for automotive applications

– Device temperature grade 1: –40°C to 125°C 
ambient operating temperature range

• Input voltage range: 0.9V to 5.5V
• Output voltage range: 2.6V to 5.5V

– Fixed 5V or adjustable Vout: TPS61129-Q1
– Fixed 3.85V Vout: TPS611291-Q1
– Fixed 5.15V Vout: TPS611292-Q1
– 275Ω output discharge resistance at EN = 0

• Typical 5µA quiescent current into VOUT pin
• Typical 0.01µA quiescent current into VIN pin
• Typical 100nA shutdown current
• Peak switching current limit: 3.5A typical
• Integrated LS / HS FET: 125mΩ / 145mΩ
• Switching frequency:

– 2.2MHz for TPS61129-Q1
– 2.0MHz for TPS611291-Q1

• ±6% spread spectrum modulation (SSEN enable)
• Auto PFM, forced PWM mode, SYNC selectable
• Down mode operation when Vin is close to or 

higher than Vout
• Windowed power good (PGOOD)
• True disconnect during shutdown
• OVP and thermal shutdown protections
• Output short-circuit protection
• 3mm × 3mm VSON-11 wettable flank package

2 Applications
• Automotive point of load
• Tablet (multimedia)
• Smart speaker
• Optical Module

3 Description
The TPS61129-Q1 provides a power supply design 
for portable equipment and smart devices, powered 
by various batteries and other power supplies. The 
TPS61129-Q1 has a 3.5A (typical) peak switch 
current limit. The TPS61129-Q1 employs peak current 
mode control with a fixed switching frequency of 
2.2MHz. Under moderate to heavy load conditions, 
the TPS61129-Q1 operates in pulse width modulation 
(PWM) mode. At light load, the device has two 
operating modes that can be selected through the 
MODE pin. One is pulse frequency modulation (auto 
PFM) mode to improve light-load efficiency, and the 
other is forced PWM mode to avoid audible noise 
and to improve light load ripple performance. The 
switching frequency can also be synchronized to an 
external clock. The TPS61129-Q1 implements spread 
spectrum modulation on the internal clock signal, 
significantly enhancing electromagnetic interference 
(EMI) performance when operating in Forced PWM 
mode. In addition, there is an internal soft-start time to 
limit the inrush current during start-up.

During shutdown, the output load is fully isolated from 
the input power source, and the TPS61129-Q1 only 
consumes a 0.1µA current to achieve long battery life.

The TPS61129-Q1 output voltage can be 
programmed by an external resistor divider, or is 
available with fixed 5.15V, 5.0V, and 3.85V options 
internally on the chip.

The TPS61129-Q1 offers a very small design size with 
a 3.0mm × 3.0mm wettable flank VSON package.

Device Information
PART NUMBER(3) PACKAGE(1) PACKAGE SIZE(2)

TPS61129-Q1

DRC (VSON, 11) 3mm × 3mmTPS611291-Q1(4)

TPS611292-Q1(4)

(1) For more information, see Section 11.
(2) The package size (length × width) is a nominal value and 

includes pins, where applicable.
(3) See the Device Comparison Table.
(4) Product Preview (not Advance Information).
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4 Device Comparison Table
PART NUMBER OUTPUT VOLTAGE

TPS61129QDRCRQ1 Adjustable or fixed 5V when FB pin is connected to VOUT pin

TPS611291QDRCRQ1(1) Fixed 3.85V

TPS611292QDRCRQ1(1) Fixed 5.15V

(1) Product Preview (not Advance Information).

5 Pin Configuration and Functions
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Figure 5-1. DRC Package, VSON 11 Pin (Top View)

Table 5-1. Pin Functions
PIN

TYPE(1) DESCRIPTION
NAME NO.

EN 1 I Device enable logic input (High enabled, Low disabled). This pin must not be left floating and must 
be terminated.

VOUT 2 PWR Boost converter output

FB 3 I
Voltage feedback of adjustable versions. Connect to the center tap of a resistor divider to program 
the output voltage or connect to VOUT pin directly for fixed 5Vout. Leaves floating for TPS611291-
Q1 and TPS611292-Q1.

PG 4 O Power-good indicator and open drain output

AGND 5 PWR Analog ground of the IC

VIN 6 I Supply voltage

SSEN 7 I

Spread spectrum modulation control pin.
SSEN = high, Spread spectrum modulation enable.
SSEN = low, Spread spectrum modulation disable.
This pin must not be left floating and must be terminated.

SYNC/MODE 8 I

Mode selection pin.
MODE = high, forced PWM mode.
MODE = low or floating, auto PFM mode.
This pin can also be used to synchronize the external clock.

SW 9 PWR The switching node pin of the converter

PGND 10, 11 PWR Power ground of the IC

(1) I = input, O = output, PWR = power
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6 Specifications
6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)(1)

MIN MAX UNIT

Voltage

Input voltage on SW, VOUT, EN, FB, PG, VIN, SSEN, SYNC/MODE –0.3 7 V

SW spike at 10ns –0.7 8 V

SW spike at 1ns –0.7 10 V

Tstg Storage temperature –65 150 °C

TJ Operating Junction Temperature –40 150 °C

(1) Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply 
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. 
If used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully 
functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime.

6.2 ESD Ratings
VALUE UNIT

V(ESD) Electrostatic discharge

Human body model (HBM), per AEC 
Q100-002(1), all pins(1) ±2000

V
Charged device model (CDM), per AEC 
Q100-011, all pins ±500

(1) AEC Q100-002 indicates that HBM stressing shall be in accordance with the ANSI/ESDA/JEDEC JS-001 specification.

6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX UNIT
VIN Input voltage 0.9 5.5 V

VOUT Boost output voltage 2.6 5.5 V

TJ Operating junction temperature(1) –40 150 °C

L Effective inductance 0.7 1.0 µH

COUT Effective output capacitance at the VOUT pin 10 22 µF

CIN Effective input capacitance at the VIN pin 4.7 µF

(1) High junction temperatures degrade operating lifetimes. Operating lifetime is derated for junction temperatures greater than 125°C

6.4 Thermal Information

THERMAL METRIC(1)

DRC VSON All
UNIT11PINS 11PINS

Standard EVM(2)

RθJA Junction-to-ambient thermal resistance 67 61.4 °C/W

RθJC(top) Junction-to-case (top) thermal resistance 45 NA °C/W

RθJB Junction-to-board thermal resistance 19.4 NA °C/W

ΨJT Junction-to-top characterization parameter 5.0 4.0 °C/W

ΨJB Junction-to-board characterization parameter 23 22.4 °C/W

RθJC(bot) Junction-to-case (bottom) thermal resistance NA NA °C/W

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

(2) Measured on TPS61129Q1EVM.
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6.5 Electrical Characteristics
TJ = –40°C to 150°C, VIN = 3.3V and VOUT = 5.0V. Typical values are at TJ = 25°C, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
POWER SUPPLY
VIN Input voltage range 0.9 5.5 V

VIN_UVLO Undervoltage lockout threshold VIN rising 0.7 0.9 V

IQ Quiescent current into VIN pin
IC enabled, no load, no switching, 
VIN = 0.9V to 5.5V, VFB = VREF 
+ 0.01V, TJ up to 125°C

0.01 0.3 µA

IQ Quiescent current into VOUT pin
IC enabled, no load, no switching, 
VOUT = 2.6V to 5.5V, VFB = 
VREF + 0.015V, TJ up to 125°C

5 10 µA

IQ
Quiescent current into VOUT pin 
fixed 5Vout

IC enabled, no load, no switching, 
VOUT = VFB = 5V+0.15V, TJ up 
to 125°C

5 10 µA

ISD Shutdown current into VIN pin EN = LOW, VOUT = 0V, TJ = 25°C 0.1 0.2 µA

ISD Shutdown current into VIN pin EN = LOW, VOUT = 0V, TJ = 
125°C 0.1 1.2 µA

ISW_LKG
Leakage current into SW pin (from 
SW pin to GND pin)

VSW = 3.3V, VOUT = 0V,TJ up to 
125°C 3 µA

IFB_LKG Leakage current at FB pin TJ up to 125°C 4 30 nA

OUTPUT
VO Output voltage range 2.6 5.5 V

VFB Feedback voltage TPS61129-Q1, Forced PWM 
Mode 492.5 500 507.5 mV

VFB Feedback voltage TPS61129-Q1, Auto PFM Mode 505 mV

VO Fixed output voltage TPS61129-Q1, Forced PWM 
Mode, FB connected to VOUT

4.9 5 5.1 V

VO Fixed output voltage TPS611291-Q1, Forced PWM 
Mode, FB floating 3.77 3.85 3.93 V

VOVP Output overvoltage protection VOUT rising 5.6 5.75 6.0 V

RDIS Output discharge resistor VIN = 0.9V to 5.5V 275 Ω

tss Soft start-up time Internal SS ramp time 1.0 ms

Vdown_mode
Enter down mode threshold for 
TPS61129 VIN > VOUT - Vdown_mode 235 mV

Vdown_mode
Exit down mode threshold for 
TPS61129 VIN < VOUT - Vdown_mode 285 mV

Vdown_mode
Enter down mode threshold for 
TPS611291(VOUT = 3.85V) VIN > VOUT - Vdown_mode 143 mV

Vdown_mode
Exit down mode threshold for 
TPS611291(VOUT = 3.85V) VIN < VOUT - Vdown_mode 199 mV

POWER SWITCH

fSW
Switching frequency for 
TPS61129 1.9 2.2 2.5 MHz

fSW
Switching frequency for 
TPS611291 1.8 2.0 2.2 MHz

ISW Peak current limit VOUT = 5V 3.0 3.5 A

RDS(on) High-side MOSFET on resistance VOUT = 3.85V 180 mΩ

RDS(on) Low-side MOSFET on resistance VOUT = 3.85V 150 mΩ

RDS(on) High-side MOSFET on resistance VOUT = 5V 145 mΩ

RDS(on) Low-side MOSFET on resistance VOUT = 5V 125 mΩ

tOFF_min Minimum off time VOUT = 5V 77 ns
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6.5 Electrical Characteristics (continued)
TJ = –40°C to 150°C, VIN = 3.3V and VOUT = 5.0V. Typical values are at TJ = 25°C, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
tON_min Minimum on time VOUT = 5V 70 ns

tOFF_min Minimum off time VOUT = 3.85V 85 ns

tON_min Minimum on time VOUT = 3.85V 80 ns

fSYNC minimum Minimum sync frequency 1.5 MHz

fSYNC maximum Maximum sync frequency 3.3 MHz

fSPREAD 
Spread of internal oscillator with 
spread spectrum enabled ±6 %

fPATTERN
Frequency of the frequency 
dithering pattern 9 kHz

tSYNC_MIN Minimum sync clock pulse width 50 ns

LOGIC INTERFACE
VSSEN_H SSEN logic high threshold VIN <1.05 V 0.8 × VIN V

VSSEN_L SSEN logic low threshold VIN <1.05 V 0.2 × VIN V

VSSEN_H SSEN logic high threshold VIN>= 1.05V 0.84 V

VSSEN_L SSEN logic low threshold VIN >= 1.05V 0.36 V

VEN EN logic high threshold VIN < 1.05V 0.8×VIN V

VEN EN logic low threshold VIN < 1.05V 0.2 × VIN V

VEN EN logic high threshold VIN >= 1.05V 0.84 V

VEN EN logic low threshold VIN >= 1.05V 0.36 V

IEN Leakage current into EN pin 5 100 nA

ISS_LKG Leakage current into SSEN pin 1.2 110 nA

REN/SS Active EN pin pulldown resistor EN=low 100 kΩ

VSYNC/MODE_H SYNC/MODE logic high threshold 1.2 V

VSYNC/MODE_L SYNC/MODE logic low threshold 0.4 V

RSYNC/MODE
Active SYNC/MODE pin pulldown 
resistor 100 kΩ

POWER GOOD
PGDOV PGOOD upper threshold, rising % of nominal output 104 107 110 %

PGDUV PGOOD lower threshold, falling % of nominal output 90 93 96 %

PGDHYS PGOOD hysteresis % of nominal output 2.0 %

tPGFLT(rise) Delay time to PGOOD high signal 0.45 ms

tPGFLT(fall) Glitch filter time of PGOOD 33 µs

RPG_LOW PGOOD pulldown resistor Sinking 2mA 50 Ω

PROTECTION
TSD Thermal shutdown threshold TJ rising 175 °C

TSD Thermal shutdown threshold TJ falling 155 °C

TSD_HYS Thermal shutdown hysteresis TJ falling below TSD 20 °C
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6.6 Typical Characteristics
Based on TPS61129Q1-EVM, TJ = 25°C, unless otherwise noted.
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6.6 Typical Characteristics (continued)
Based on TPS61129Q1-EVM, TJ = 25°C, unless otherwise noted.
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7 Detailed Description
7.1 Overview
The TPS61129-Q1 delivers power supply designs for portable and smart devices, compatible with various power 
sources. With a 3.5A typical peak switch current limit, the device operates at a fixed 2.2MHz switching frequency 
using peak current mode control. The device functions in forced PWM mode under moderate to heavy loads, 
while offering two selectable light-load modes through the MODE pin: auto PFM mode for improved efficiency 
and forced PWM mode for reduced audible noise and better ripple performance. The switching frequency can 
be synchronized with an external clock. In forced PWM mode, spread spectrum technology enhances EMI 
performance. An internal soft-start time is implemented to limit the inrush current.

7.2 Functional Block Diagram
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7.3 Feature Description
7.3.1 Synchronous Rectifier and True Shutdown

The device integrates an N-Channel and a P-Channel MOSFET transistor to realize a synchronous rectifier. 
Because the commonly used discrete Schottky rectifier is replaced with a low RDS(ON) PMOS switch, the power 
conversion efficiency is high. To avoid ground shift due to the high currents in the NMOS switch, two separate 
ground pins are used. The reference for all control functions is the AGND pin. The source of the NMOS switch is 
connected to PGND. Both grounds must be connected on the PCB at only one point close to the AGND pin. A 
special circuit is applied to disconnect the load from the input during shutdown of the converter. In conventional 
synchronous rectifier circuits, the back gate diode of the high-side PMOS is forward biased in shutdown and 
allows current flowing from the battery to the output. This device, however, uses a special circuit, which takes the 
cathode of the back gate diode of the high-side PMOS and disconnects the cathode from the source when the 
device is not enabled (EN = low).

The benefit of this feature for the system design is that the battery is not depleted during shutdown of 
the converter. No additional components have to be added to the design to make sure that the battery is 
disconnected from the output of the converter.
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7.3.2 Device Enable

The device is put into operation when EN is set high. The device is put into a shutdown mode when EN is set to 
GND. In shutdown mode, the regulator stops switching, all internal control circuitry is switched off, and the load 
is isolated from the input (as described in the Synchronous Rectifier and True Shutdown section). This action 
also means that the output voltage can drop below the input voltage during shutdown. During start-up of the 
converter, the duty cycle and the peak current are limited to avoid high peak currents drawn from the battery.

During soft start, when Vout ramps to 2.2V, the reserved OTP is read, to detect whether the device is a fixed 
output or FB adjustable version.

For the fixed version, such as TPS611291-Q1 and TPS611292-Q1, when Vout rises to 2.2V, the variant version 
is read and the Vout ramps to the target, such as 3.85V or 5.15V. There is no electrical connection between the 
internal circuit and the FB pin.

For the adjustable version TPS61129-Q1, when Vout rises to 2.2V, the FB voltage is compared with the internal 
reference, 0.5V. Therefore, the loop works and output can be regulated to the target voltage.

7.3.3 Down Mode Threshold

In general, a boost converter only regulates output voltages which are higher than the input voltage. This device 
operates differently. If the input voltage reaches or exceeds the VOUT – 235mV (typical), the converter enters to 
the down mode. In this mode, the control circuit adjusts the rectifying PMOS so that the voltage drop rises as 
needed to regulate VOUT. This action means the power losses in the converter increase. This increase must 
be taken into account for thermal considerations. When the input voltage drops below the output voltage minus 
285mV (typical), the down mode automatically deactivates.

7.3.4 SYNC/MODE Configuration

The SYNC/MODE pin can be used to select different operation modes. To enable auto PFM, SYNC/MODE 
must be set low. Auto PFM mode is used to improve efficiency at light load. In auto PFM mode, the converter 
only operates when the output voltage trips below a set threshold voltage. The converter ramps up the output 
voltage with one or several pulses and goes again into auto PFM mode after the output voltage exceeds the 
set threshold voltage. This auto PFM mode can be disabled by connecting the SYNC/MODE pin to logic high, 
therefore the device works in forced PWM mode.

The SYNC/MODE pin can also be used to synchronize the device switching frequency with an external clock 
signal from 1.5MHz to 3.3MHz.

7.3.5 Output Discharge

The TPS61129-Q1 provides a resistive path to quickly discharge output when the EN pin is logic low. With 
this function, the VOUT is connected to ground through an internal resistor with typical resistance of 275Ω, 
preventing the output from “floating” or entering into an undetermined state. The output‑discharge function 
smooths power‑on and power‑off sequencing. Pay attention to the output discharge function when using this 
device in applications such as power multiplexing, because the output discharge circuitry creates a constant 
current path between the multiplexer output and the ground.

7.3.6 Soft Start and Short-Circuit Protection

When the input voltage is above the UVLO threshold and the EN pin is pulled high, the TPS61129-Q1 is 
enabled. To limit the inrush current and power dissipation on the high-side FET, the peak switching current limit 
is gradually released from 500mA to the normal current limit of 3.5A (typical), based on the voltage at the VOUT 
pin and working mode. There are a total of three phases during start-up, as summarized in the Table 7-1.

Under abnormal operating conditions, such as when the VOUT pin is shorted to the GND, the device behaves 
exactly as described in PHASE I .
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Table 7-1. Peak Switching Current Limit in Different Work Conditions, With VIN = 3.3V, VOUT = 5V
PHASE NUMBER VIN and VOUT CONDITIONS TYPICAL PEAK SWITCHING CURRENT LIMIT

I VOUT < 2.2V 0.5A

II (Down mode) 2.4V < VOUT < VIN + Vdown_mode (1) 1.5A

III (Boost mode) VIN + Vdown_mode < VOUT (1) 3.5A

(1) Vdown_mode = 235mV for down mode entering, Vdown_mode = 285mV for down mode existence.

7.3.7 Power-Good Indicator

The TPS61129-Q1 integrates a power-good indicator to simplify sequencing and supervision. The power-good 
output consists of an open-drain NMOS, requiring an external pullup resistor connected to a suitable voltage 
supply. The PG pin goes high with a typical 0.45ms delay time after VOUT is between 93% (typical) and 107% 
(typical) of the target output voltage. When the output voltage is out of the target output voltage window, the PG 
pin immediately goes low with a 33μs deglitch filter delay. This deglitch filter also prevents any false pulldown of 
the PGOOD due to transients. When EN is low, PG is forced low after a 33µs deglitch delay. Note that the PG 
indicator is invalid when the device works in pause mode, when the device switches for several pulses and then 
snoozes after the output voltage exceeds the set threshold voltage. If not used, the PG pin can be left floating or 
connected to GND.

7.3.8 Spread Spectrum Frequency Modulation

The TPS61129-Q1 uses a triangle waveform to spread the switching frequency with ±6% of normal frequency. 
This means, with the normal 2.2MHz switching frequency, the spread spectrum function modulates the switching 
frequency in the range of 2.07MHz to 2.33MHz in a triangle behavior with a 9kHz rate.

The spread spectrum function is controlled by the SSEN pin.
• When SSEN is high, spread spectrum function is enabled.
• When SSEN is low, spread spectrum function is disabled.

7.4 Device Functional Modes
7.4.1 Undervoltage Lockout

An undervoltage lockout function prevents device start-up if the supply voltage on VIN is lower than 
approximately 0.9V. When in operation and the battery is being discharged, the device automatically enters 
the shutdown mode if the voltage on VIN drops below approximately 0.7V. This undervoltage lockout function is 
implemented to prevent the malfunctioning of the converter.

7.5 Programming
7.5.1 Programming the Output Voltage

The output voltage of the TPS61129-Q1 can be adjusted with an external resistor divider. The typical value 
of the voltage at the FB pin is 500mV. The maximum recommended value for the output voltage is 5.5V. The 
output voltage is set by an external resistor divider (R1, R2 in the TPS61129-Q1 Typical Schematic for Fixed 
5V or Adjustable Output figure). When the output voltage is regulated, the typical voltage at the FB pin is VREF. 
Therefore, use Equation 1 to calculate the resistor divider.

OUT

REF

V
R1 1 R2

V

§ ·
 � u¨ ¸
© ¹ (1)

where

• VOUT is the regulated output voltage
• VREF is the internal reference voltage at the FB pin, 0.5V typically

The current through the resistive divider must be about 100 times greater than the current into the FB pin. The 
typical current into the FB pin is 4nA, and the voltage across R2 is typically 500mV. For the best accuracy, keep 
R2 smaller than 300kΩ to make sure the current flowing through R2 is at least 100 times larger than the FB pin 

TPS61129-Q1
SLVSIH2 – MAY 2026 www.ti.com

12 Submit Document Feedback Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TPS61129-Q1

A
D

VA
N

C
E IN

FO
R

M
ATIO

N

https://www.ti.com/product/TPS61129-Q1
https://www.ti.com/lit/pdf/SLVSIH2
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVSIH2&partnum=TPS61129-Q1
https://www.ti.com/product/tps61129-q1?qgpn=tps61129-q1


leakage current. Changing R2 toward a lower value increases the immunity against noise injection. Changing the 
R2 toward a higher value reduces the quiescent current for achieving highest efficiency at low load currents.

8 Application and Implementation

Note

Information in the following applications sections is not part of the TI component specification, 
and TI does not warrant its accuracy or completeness. TI’s customers are responsible for 
determining suitability of components for their purposes, as well as validating and testing their design 
implementation to confirm system functionality.

8.1 Application Information
The devices are designed to operate from an input voltage supply range between 0.9V (Vin rising UVLO is 
0.9V) and 5.5V with a peak switching current limit up to 3.5A (typical). The TPS61129-Q1 employs peak current 
mode control with a fixed switching frequency of 2.2MHz. The device works in fixed frequency PWM operation 
in medium to heavy loads. There are two optional modes in light load by configuring the MODE pin: auto PFM 
mode and forced PWM to balance the efficiency and noise immunity in light load. The switching frequency can 
also be synchronized to an external clock. The TPS61129-Q1 uses the spread spectrum of the internal clock 
to be more EMI friendly at forced PWM mode. In addition, there is an internal soft-start time to limit the inrush 
current.

8.2 Typical Application
Figure 8-1 shows a typical application of TPS61129-Q1 with 2.7V to 4.2V input range and 5V, 1A output current.

SW

EN

VOUT

PG

C1 C2  

Vout 5V  

VIN

FB

VIN
L1  1uH

SSEN

AGND PGND

SYNC/

MODE

R3

PGNDAGNDPGND

NT1

External clock

Net_Tie:10-20mil trace 

or 0ohm resistor

Figure 8-1. Typical Application Circuit for Adjustable Output Voltage Option, 5V Output Voltage

8.2.1 Design Requirements

The TPS61129-Q1 DC-DC converters are intended for systems powered by a single up to triple cell Alkaline, 
NiCd, NiMH battery with a typical terminal voltage between 0.9V and 5.5V. The devices can also be used in 
systems powered by one-cell Li-Ion or Li-Polymer with a typical voltage between 2.5V and 4.2V. Additionally, 
any other voltage source with a typical output voltage between 0.9V and 5.5V can power systems where the 
TPS61129-Q1 is used.

Table 8-1 lists the design parameters.

Table 8-1. Design Requirements
PARAMETERS VALUES

Input voltage 2.7V to 4.3V

Output voltage 5V

Output current 1A

Output voltage ripple ± 100mV
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8.2.2 Detailed Design Procedure
8.2.2.1 Inductor Selection

A boost converter normally requires two main passive components for storing energy during the conversion. A 
boost inductor and a storage capacitor at the output are required. To select the boost inductor, TI recommends 
to keep the possible peak inductor current below the current limit threshold of the power switch in the chosen 
configuration. For example, the current limit threshold of the TPS61129-Q1 switch is 3.5A (peak current) at an 
output voltage of 5V. The highest peak current through the inductor and the switch depends on the output load, 
the input (VIN), and the output voltage (VOUT). The TPS61129-Q1 is designed to work with inductor of 1µH 
typical value. Use Equation 2 to estimate the maximum average inductor current:

� �
OUT OUT

L DC

IN

V I
I

V

u
 

uK (2)

where

• VOUT is the output voltage of the boost converter
• IOUT is the output current of the boost converter
• VIN is the input voltage of the boost converter
• η is the power conversion efficiency, use 90% for most applications

Therefore, the inductor ripple current is calculated by

� �
IN

L P P

SW

V D
I

L f
�

u
'  

u (3)

• D is the duty cycle
• L is the inductance value of the inductor, 1µH typically
• fSW is the switching frequency
• VIN is the input voltage of the boost converter

Therefore, Equation 4 calculates the inductor peak current.

� � � �
� �L P P

L P L DC

I

I I
2

�'
 �

(4)

With this calculated value and the calculated currents, selecting a suitable inductor is possible. Normally, TI 
advises to work with an inductor peak-to-peak current of less than 40% of the average inductor current for 
maximum output current. A smaller ripple from a larger valued inductor reduces the magnetic hysteresis losses 
in the inductor and EMI. But in the same way, load transient response time is increased. The saturation current 
of the inductor must be higher than the calculated peak inductor current.

The following inductor series from different suppliers have been used with the TPS61129-Q1 converters:

Table 8-2. List of Inductors

PART NUMBER L (µH)
DCR 
MAX 
(mΩ)

SATURATION 
CURRENT (A) SIZE (L × W × H) VENDOR

XGL4030-102MEC 1 7.2 4.8 4.0 × 4.0 × 3.0 Coilcraft

XGL4020-102MEC 1 9 3.8 4.0 × 4.0 × 2.0 Coilcraft
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8.2.2.2 Input Capacitor Selection

Multilayer X5R or X7R ceramic capacitors are an excellent choices for the input decoupling of the step-up 
converter as multilayer X5R or X7R ceramic capacitors have extremely low ESR and are available in small 
footprints. Input capacitors must be located as close as possible to the device. While a 10μF input capacitor is 
sufficient for most applications, larger values can be used to reduce input current ripple without limitations. Take 
care when using only ceramic input capacitors. When a ceramic capacitor is used at the input and the power 
is being supplied through long wires, a load step at the output can induce ringing at the VIN pin. This ringing 
can couple to the output and be mistaken as loop instability or can even damage the part. In this circumstance, 
place additional bulk capacitance (tantalum or aluminum electrolytic capacitor) between ceramic input capacitor 
and the power source to reduce ringing that can occur between the inductance of the power source leads and 
ceramic input capacitor.

8.2.2.3 Output Capacitor Selection

The output capacitor is mainly selected to meet the requirements for output ripple and loop stability. The ripple 
voltage is related to capacitor capacitance and the equivalent series resistance (ESR). Assuming a ceramic 
capacitor with zero ESR, use Equation 5 to calculate the minimum capacitance needed for a given ripple 
voltage.

OUT MAX
OUT

SW RIPPLE

I D
C

f V

u
 

u (5)

where

• DMAX is the maximum switching duty cycle.
• VRIPPLE is the peak-to-peak output ripple voltage.
• IOUT is the maximum output current.
• fSW is the switching frequency.

The ESR impact on the output ripple must be considered if tantalum or aluminum electrolytic capacitors are 
used. Use Equation 6 to calculate the output peak-to-peak ripple voltage caused by the ESR of the output 
capacitors.

RIPPLE(ESR) L(P) ESRV I R u (6)

Take care when evaluating the derating of a ceramic capacitor under DC bias voltage, aging, and AC signal. For 
example, the DC bias voltage can significantly reduce capacitance. A ceramic capacitor can lose more than 50% 
of the capacitance at the rated voltage. Therefore, always leave margin on the voltage rating to make sure there 
is adequate capacitance at the required output voltage. Increasing the output capacitor makes the output ripple 
voltage smaller in forced PWM mode.

TI recommends using the X5R or X7R ceramic output capacitor in the range of 10μF to 1000μF effective 
capacitance. The 22μF effective capcaitance is typically utilized in middle load conditions. The output capacitor 
affects the small signal control loop stability of the boost regulator. If the output capacitor is below the 
recommended range, the boost regulator can potentially become unstable.
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8.2.3 Application Curves

VOUT(5V o set) 

50mV/div

SW  2V/div

IL 200mA/div

Time:20ms/div

VIN 2V/div

VIN = 3.3V VOUT = 5V IOUT = 0mA

Figure 8-2. Switching Waveform at Open Load, Auto PFM Mode

VOUT(5V o set) 

50mV/div

SW  2V/div

IL

200mA/div

Time:10us/div

VIN 2V/div

VIN = 3.3V VOUT = 5V IOUT = 50mA

Figure 8-3. Switching Waveform at Medium Load, Auto PFM 
Mode

VOUT(5V o set) 

50mV/div

SW  2V/div

IL:200mA/div

Time:200ns/div

VIN:2V/div

VIN = 3.3V VOUT = 5V IOUT = 100mA

Figure 8-4. Switching Waveform at Heavy Load, Auto PFM Mode
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10mV/div

SW  2V/div

IL 200mA/div

Time:200ns/div

VIN 2V/div

VIN = 3.3V VOUT = 5V IOUT = 0mA

Figure 8-5. Switching Waveform at Open Load, Forced PWM 
Mode
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SW  2V/div

IL 200mA/div

Time:200ns/div

VIN 2V/div

VIN = 3.3V VOUT = 5V IOUT = 50mA

Figure 8-6. Switching Waveform at Medium Load, Forced PWM 
Mode
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VIN = 3.3V VOUT = 5V IOUT = 100mA

Figure 8-7. Switching Waveform at Heavy Load, Forced PWM 
Mode
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8.2.3 Application Curves (continued)

EN 2V/div Time:500us/div

VIN 2V/div

VOUT 1V/div

IL 200mA/div

VIN = 3.3V VOUT = 5V Open Load

Figure 8-8. Start-Up by EN, Auto PFM Mode

EN 2V/div
Time:500us/div

VIN 2V/div

VOUT 1V/div

IL 200mA/div

VIN = 3.3V VOUT = 5V IOUT = 50mA

Figure 8-9. Shut-down by EN, Auto PFM Mode

IOUT 500mA/div

Time:100us/div

VOUT(5V o set) 

100mV/div

VIN = 3.3V VOUT = 5V
IOUT from 200mA to 800mA,20-μs/A

Figure 8-10. Load Transient , Auto PFM Mode

IOUT 500mA/div

Time:1ms/div

VOUT(5V o set) 

100mV/div

VIN = 3.3V VOUT = 5V
IOUT from 0A to1.5A

Figure 8-11. Load Sweep, Auto PFM Mode

IOUT 500mA/div

Time:100us/div

VOUT(5V o set) 

100mV/div

VIN = 3.3V VOUT = 5V
IOUT from 200mA to 800mA,20-μs/A

Figure 8-12. Load Transient, Forced PWM Mode

IOUT 500mA/div

Time:1ms/div

VOUT(5V o set) 

100mV/div

VIN = 3.3V VOUT = 5V
IOUT from 0A to1.5A

Figure 8-13. Load Sweep, Forced PWM Mode
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8.2.3 Application Curves (continued)

IL 500mA/div

Time:1ms/div

VOUT(5V o set) 

100mV/div

VIN 2V/div

VIN from 2V to 4V, 100μs/V
VOUT = 5V IOUT = 50mA

Figure 8-14. Line Transient, Auto PFM Mode

IL 500mA/div

Time:10ms/div

VOUT(5V o set) 

100mV/div

VIN 2V/div

VIN from 2V to 4.3V
VOUT = 5V IOUT = 50mA

Figure 8-15. Line Sweep, Auto PFM Mode

IL 500mA/div

Time:1ms/div

VOUT(5V o set) 

50mV/div

VIN 2V/div

VIN from 2V to 4V, 100μs/V
VOUT = 5V IOUT = 50mA

Figure 8-16. Line Transient, Forced PWM Mode

IL 500mA/div

Time:10ms/div

VOUT(5V o set) 

50mV/div

VIN 2V/div

VIN from 2V to 4.3V
VOUT = 5V IOUT = 50mA

Figure 8-17. Line Sweep, Forced PWM Mode

SW  2V/div

Time:40us/div

Switching Node 

Frequency(2.14MHz o set)

50kHz/div

VIN = 3.3V VOUT = 5V, Forced PWM Mode
IOUT = 50mA SSEN = 3.3V

Figure 8-18. Spectrum Frequency

8.3 Power Supply Recommendations
This input supply must be well regulated with the rating of TPS61129-Q1. If the input supply is located more 
than a few inches from the device, additional bulk capacitance can be required in addition to the ceramic bypass 
capacitors. An electrolytic or tantalum capacitor with a value of 47μF is a typical choice.
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8.4 Layout
8.4.1 Layout Guidelines

As for all switching power supplies, the layout is an important step in the design, especially at high peak currents 
and high switching frequencies. If the layout is not carefully done, the regulator can show stability problems 
as well as EMI problems. Therefore, use wide, short traces for the main current path and for power‑ground 
tracks. Use a common ground node for power ground (PGND）and a different one for control ground (AGND) 
to minimize the effects of ground noise. Connect the ground nodes close to any IC ground pin; the net‑tie is 
used in the example. Enable signal, SYNC/MODE signal and SSEN signal, FB signal must refer to the AGND, 
other power rail such as power Vin , power Vout and SW snubber must refer to PGND. The most critical current 
path for all boost converters is from the switching FET, through the synchronous FET, then the output capacitors, 
and back to ground of the switching FET. Therefore, both output capacitors and the traces must be placed on 
the same board layer as close as possible between the IC VOUT and PGND pin. Especially at output voltages 
above 4.5V, adding an RC snubber from the SW pin to PGND pin can assist in further reducing the parasitic 
inductance impact of this critical current path. See also Minimizing Ringing at the Switch Node of a Boost 
Converter application note for details of implementing a snubber. In addition, the input capacitor must be placed 
as close as possible between the IC VIN and PGND pin. Placing the inductor close to the SW pin with a wide but 
short trace helps to improve efficiency and minimize EMI. To lay out the control ground, TI recommends to use 
short traces as well, separated from the power ground traces. This action avoids ground shift problems that can 
occur due to superimposition of power ground current and control ground current. The recommended layout is 
shown in Layout Example.

8.4.2 Layout Example

A
G

N
D

VIA connect with EN, SSEN, SYNC/MODE  

Feedback

Resistors1

Power Ground

P
G

F
B

V
O

U
T

V
IN

S
S

E
N

S
Y

N
C

/

M
O

D
E

S
W

Inductor

Feedback

Resistors2

Power Ground

PG Resistor

E
N

P
G

N
D

VIN

Top Layer

VIA connect with  Power Ground

Bottom Layer

Output

Capacitor

PG Signal

Net Connector

AGND

Input

Capacitor

Enable signal

Legend:

Figure 8-19. PCB Layout Recommendation
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9 Device and Documentation Support
9.1 Device Support
9.1.1 Third-Party Products Disclaimer

TI'S PUBLICATION OF INFORMATION REGARDING THIRD-PARTY PRODUCTS OR SERVICES DOES NOT 
CONSTITUTE AN ENDORSEMENT REGARDING THE SUITABILITY OF SUCH PRODUCTS OR SERVICES 
OR A WARRANTY, REPRESENTATION OR ENDORSEMENT OF SUCH PRODUCTS OR SERVICES, EITHER 
ALONE OR IN COMBINATION WITH ANY TI PRODUCT OR SERVICE.

9.2 Documentation Support
9.2.1 Related Documentation

For related documentation, see the following:

Texas Instruments, Minimizing Ringing at the Switch Node of a Boost Converter application note

9.3 Receiving Notification of Documentation Updates
To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on 
Notifications to register and receive a weekly digest of any product information that has changed. For change 
details, review the revision history included in any revised document.

9.4 Support Resources
TI E2E™ support forums are an engineer's go-to source for fast, verified answers and design help — straight 
from the experts. Search existing answers or ask your own question to get the quick design help you need.

Linked content is provided "AS IS" by the respective contributors. They do not constitute TI specifications and do 
not necessarily reflect TI's views; see TI's Terms of Use.

9.5 Trademarks
TI E2E™ is a trademark of Texas Instruments.
All trademarks are the property of their respective owners.
9.6 Electrostatic Discharge Caution

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

9.7 Glossary
TI Glossary This glossary lists and explains terms, acronyms, and definitions.

10 Revision History
DATE REVISION NOTES

May 2026 * Initial Release

11 Mechanical, Packaging, and Orderable Information
The following pages include mechanical, packaging, and orderable information. This information is the most 
current data available for the designated devices. This data is subject to change without notice and revision of 
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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11.1 Tape and Reel Information

Reel Width (W1)

REEL DIMENSIONS

A0

B0

K0

W

Dimension designed to accommodate the component length

Dimension designed to accommodate the component thickness

Overall width of the carrier tape

Pitch between successive cavity centers

Dimension designed to accommodate the component width

TAPE DIMENSIONS

K0 P1

B0 W

A0Cavity

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

Pocket Quadrants

Sprocket Holes

Q1 Q1Q2 Q2

Q3 Q3Q4 Q4

Reel
Diameter

User Direction of Feed

P1

Device Package
Type

Package 
Drawing Pins SPQ

Reel
Diameter 

(mm)

Reel
Width W1 

(mm)

A0
(mm)

B0
(mm)

K0
(mm)

P1
(mm)

W
(mm)

Pin1
Quadrant

TPS61129QDRCRQ1 VSON DRC 11 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
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TAPE AND REEL BOX DIMENSIONS

Width (mm)

W
L

H

Device Package Type Package Drawing Pins SPQ Length (mm) Width (mm) Height (mm)
TPS61129QDRCRQ1 VSON DRC 11 3000 346 346 33
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PACKAGE OUTLINE

C

10X 0.3
0.2

2.4 0.1

2X
2

1.65 0.1

8X 0.5

1.0
0.8

10X 0.5
0.3

0.05
0.00

A 3.1
2.9

B

3.1
2.9

(0.2) TYP

0.1 MIN

(0.13)

4X (0.25)

2X (0.5)

(0.16) TYP

VSON - 1 mm max heightDRC0010U
PLASTIC SMALL OUTLINE - NO LEAD

4225163/A   07/2019

PIN 1 INDEX AREA

SEATING PLANE

0.08 C

1

5 6

10

(OPTIONAL)
PIN 1 ID 0.1 C A B

0.05 C

THERMAL PAD
EXPOSED

SYMM

SYMM11

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 optimal thermal and mechanical performance.

SCALE  4.000

SCALE  30.000

SECTION  A-ASECTION A-A
TYPICAL
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EXAMPLE BOARD LAYOUT

0.07 MIN
ALL AROUND0.07 MAX

ALL AROUND

10X (0.25)

(2.4)

(2.8)

8X (0.5)

(1.65)

( 0.2) VIA
TYP

(0.575)

(0.95)

10X (0.6)

(R0.05) TYP

(3.4)

(0.25)

(0.5)

VSON - 1 mm max heightDRC0010U
PLASTIC SMALL OUTLINE - NO LEAD

4225163/A   07/2019

SYMM

1

5 6

10

EXPOSED METAL SHOWN
LAND PATTERN EXAMPLE

SCALE:20X

11
SYMM

NOTES: (continued)
 
4. 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).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
    on this view. It is recommended that vias under paste be filled, plugged or tented.

SOLDER MASK
OPENINGSOLDER MASK

METAL UNDER

SOLDER MASK
DEFINED

EXPOSED METAL

METALSOLDER MASK
OPENING

NON SOLDER MASK

SOLDER MASK DETAILS

DEFINED
(PREFERRED)

EXPOSED METAL
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EXAMPLE STENCIL DESIGN

(R0.05) TYP

10X (0.25)

10X (0.6)

2X (1.5)

2X
(1.06)

(2.8)

(0.63)

8X (0.5)

(0.5)

4X (0.34)

4X (0.25)

(1.53)

VSON - 1 mm max heightDRC0010U
PLASTIC SMALL OUTLINE - NO LEAD

4225163/A   07/2019

NOTES: (continued)
 
6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
    design recommendations. 
 

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

 
EXPOSED PAD 11:

 80% PRINTED SOLDER COVERAGE BY AREA
SCALE:25X

SYMM

1

5
6

10

EXPOSED METAL
TYP11

SYMM
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GENERIC PACKAGE VIEW

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

VSON - 1 mm max heightDRC 10
PLASTIC SMALL OUTLINE - NO LEAD3 x 3, 0.5 mm pitch

4226193/A



IMPORTANT NOTICE AND DISCLAIMER
TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE 
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS” 
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY 
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD 
PARTY INTELLECTUAL PROPERTY RIGHTS.
These resources are intended for skilled developers designing with TI products. You are solely responsible for (1) selecting the appropriate 
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable 
standards, and any other safety, security, regulatory or other requirements.
These resources are subject to change without notice. TI grants you permission to use these resources only for development of an 
application that uses the TI products described in the resource. Other reproduction and display of these resources is prohibited. No license 
is granted to any other TI intellectual property right or to any third party intellectual property right. TI disclaims responsibility for, and you fully 
indemnify TI and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.
TI’s products are provided subject to TI’s Terms of Sale, TI’s General Quality Guidelines, or other applicable terms available either on 
ti.com or provided in conjunction with such TI products. TI’s provision of these resources does not expand or otherwise alter TI’s applicable 
warranties or warranty disclaimers for TI products. Unless TI explicitly designates a product as custom or customer-specified, TI products 
are standard, catalog, general purpose devices.
TI objects to and rejects any additional or different terms you may propose.
IMPORTANT NOTICE

Copyright © 2026, Texas Instruments Incorporated

Last updated 10/2025

https://www.ti.com/legal/terms-conditions/terms-of-sale.html
https://www.ti.com/lit/pdf/SZZQ076
https://www.ti.com

	1 Features
	2 Applications
	3 Description
	Table of Contents
	4 Device Comparison Table
	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 Typical Characteristics

	7 Detailed Description
	7.1 Overview
	7.2 Functional Block Diagram
	7.3 Feature Description
	7.3.1 Synchronous Rectifier and True Shutdown
	7.3.2 Device Enable
	7.3.3 Down Mode Threshold
	7.3.4 SYNC/MODE Configuration
	7.3.5 Output Discharge
	7.3.6 Soft Start and Short-Circuit Protection
	7.3.7 Power-Good Indicator
	7.3.8 Spread Spectrum Frequency Modulation

	7.4 Device Functional Modes
	7.4.1 Undervoltage Lockout

	7.5 Programming
	7.5.1 Programming the Output Voltage


	8 Application and Implementation
	8.1 Application Information
	8.2 Typical Application
	8.2.1 Design Requirements
	8.2.2 Detailed Design Procedure
	8.2.2.1 Inductor Selection
	8.2.2.2 Input Capacitor Selection
	8.2.2.3 Output Capacitor Selection

	8.2.3 Application Curves

	8.3 Power Supply Recommendations
	8.4 Layout
	8.4.1 Layout Guidelines
	8.4.2 Layout Example


	9 Device and Documentation Support
	9.1 Device Support
	9.1.1 Third-Party Products Disclaimer

	9.2 Documentation Support
	9.2.1 Related Documentation

	9.3 Receiving Notification of Documentation Updates
	9.4 Support Resources
	9.5 Trademarks
	9.6 Electrostatic Discharge Caution
	9.7 Glossary

	10 Revision History
	11 Mechanical, Packaging, and Orderable Information
	11.1 Tape and Reel Information




