
Welcome! 
Texas Instruments New Product Update 

• This webinar will be recorded and available at www.ti.com/npu

• Phone lines are muted

• Please post questions in the chat or contact your TI sales contact or field 

applications engineer 
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ACHIEVING POWER-DENSE DESIGNS WITH TI'S NEW 
BUCK POWER MODULE TPSM63610; SPEED TIME TO 
MARKET WITH POWER MODULES

New Product 

Update
Armando Lopez –

Product Marketer

Jimmy Hua –

Application Engineer



Agenda

• New Product overview – TPSM63610 (36 VIN, 8-A (10-A peak) output current) 

• Benefits to using an integrated power module solution versus a standalone 

converter

• Technological innovation and design of power modules 



TPSM63610 overview 

The 36-V, 8-A (10-A peak) TPSM63610 buck module integrates a shielded inductor, high-

performance IC die, input and boot capacitors all into one device, enabling engineers to more easily 

design smaller solution sizes while upholding high performance. 

Key benefits

• Highest density: 50% to 80% smaller than similar 

competitors 

• Excellent performance with 95%+ peak efficiency 

• EMI features for ultra-low EMI signatures 

• Ultra-low IQ for always-on applications and high 

efficiency at light load

• Significantly lower total solution cost than the closest 

equivalent competitor



TPSM63610/08
High power density & Ultra-low EMI 36 V, 6 A / 8 A (10 A peak) buck modules

• Industrial transport

• Avionics

• Test equipment

• Industrial PC, PLC controller

Applications

Features

• VIN Range 3.0 V to 36 V (42 V transients), 45-ns minutes on-time

• Adjustable output voltage from 1 V to 20 V

• Frequency adjustable from 200 kHz to 2.2 MHz

• On-the-fly selectable FPWM mode and auto mode

• Low quiescent current at <6 µA typical with no load and 3.3 V

• Advanced Frequency Modulation 

• Pin configurable DRSS spread-spectrum (SPSP)

• Reduces output voltage ripple from SPSP modulation

• Adjustable SW node rise time for EMI reduction (RBOOT pin) 

• 7.5 mm x 6.5 mm EMI-optimized QFN package

• High efficiency over temp: 

• (13.5 V to 5 V) 92% @ 6 A & 2.2 MHz

• (13.5 V to 5 V) 94% @ 8 A & 400 kHz

Benefits

➢ Low EMI eases design and qualification of noise sensitive industrial designs

➢ Reduced external power conditioning circuitry

➢ Load dump and cold crank transient conditions

➢ Transient protection in harsh industrial environments

➢ Low standby current minimizes backup power 

➢ Wide output-voltage range allows a wide range of industrial applications

➢ Compact design, low cost BOM - Save board space, simplify design, and 

speed time to market

TOP VIEW
(Looking thru PKG)
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TPSM63610 device variants

GPN OPN IOUT Output voltage FPWM/PFM Frequency/Fsync Spread 

spectrum

TPSM63610 TPSM63610RDFR 8.0 A / 10 PK 1 V to 20 V (Adj) Pin selectable Adjustable/Yes Pin selectable

TPSM63610E TPSM63610EXTRDFR 8.0 A / 10 PK 1 V to 20 V (Adj) Pin selectable Adjustable/Yes Pin selectable

TPSM63608 TPSM63608RDFR 6.0 A / 8 PK 1 V to 20 V (Adj) Pin selectable Adjustable/Yes Pin selectable

TLVM13610 TLVM13610RDFR 8.0 A / 10 PK 1 V to 9 V (Adj) Pin selectable Adjustable/No No



Integrated capacitors and inductors: QUIET MODULES & EASY LAYOUT

 Shielded inductor

 High-performance IC die
 High efficiency

 Spread spectrum

 Switch slew rate control 

 Input capacitor integration
 Smallest possible high di/dt input 

loop

 Boot capacitor integration
 Smallest possible high di/dt gate 

drive loop

 Symmetrical pinout – good 

pin FMEA

 Functional Safety Capable

 Configurable in buck and 

inverting buck boost

Ultra small 8-A solutions!

Down to 108 mm2

total solution size

TPSM63610



Internal portfolio positioning 

TPSM63608/10 TPSM63606 LMZM33606 LMZ23608 LMZ13608

Vin range 3 V to 36 V 3 V to 36 V 3.5 V to 36 V 6 V to 36 V 6 V to 36 V

Iout max 6 A / 8 A 6 A 6 A 8 A 8 A

Vout range 1 V to 20 V 1 V to 16 V 1 V to 20 V 0.8 V to 6 V 0.8 V to 6 V

Package
7.5 x 6.5 x 4 mm (48.75 mm2) 5 x 5.5 x 4 mm(25 mm2) 16 x 10 x 4 mm (160 mm2) 15 x 15 mm (225 mm2) 15 x 15 mm (225 mm2)

3L RLF-QFN B3QFN QFN NDY NDY

Adjustable Fsw Yes (VOUT Dependent)  Yes Yes Yes (up to 600 kHz) No

Sync Fsw Yes Yes Yes Yes No

FPWM/PFM Yes (PIN) Yes Yes No No

Integrated Cin, Cvcc, Cboot Yes Yes No No No

Spread spectrum Yes (PIN) Yes (Orderable) No No No

Efficiency (24Vin, 5.0Vout) ~94% (5 A 400 K), 90.5% (2.2 M) ~92.5% (5 A 1 MHz) ~89%(5 A 500 kHz) ~81%(8 A, 359 kHz, 3.3 VOUT) ~81%(8 A, 359 kHz, 3.3 VOUT)

1ku price $7.50(8A) $6.55 $6.06 $13.358 $12.39



Designing with power modules
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Design factors to consider
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Total solution cost consist of:

• Material cost a.k.a. “BOM” price

– IC price

– Inductor, capacitors, resistors, etc.

• PCB costs

– Footprint area

– Via costs

– Individual component placement cost

• Design time

– R&D cost, time sensitivity of market

Benefits to using a module

• Materials

– Less needed passives and less sourcing of 

material

– TI offers competitive pricing which may offer 

you a better deal on materials

• PCB costs

– Modules enable smaller footprints and easier 

layouts

• Design time

– Less validation and research needed when 

selecting components

– Faster and easier designs allow for engineers 

to focus on other critical challenges and 

speed time to market



Design factors to consider
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General design challenges:

• Control architecture influences

• Layout challenges

• Inductor and passive sourcing

• Lab prototyping

• Validation of components

• Selecting BOM components that are 
optimal for the design

Benefits to using a module

TI module designer does the heavy lifting!

• Optimal converter is selected to cover 
design specifications

• Selects BOM components that are optimal 
for the converter

• Characterizes solution across corner 
cases

• Leverages latest technology to meet 
market requirements

• Rigorous vetting of internal BOM 
components – not every inductor or 
capacitor is created equal!



Converter vs Module
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Design specifications:
VIN (nominal) = 24 V

VOUT = 5 V | IOUT = 8 A | Fsw = 450 kHz

Module
TLVM13610

36 VIN, 8 A, 6.5-mm x 7.5-mm QFN

Converter alternative
LM61480

36 VIN, 8 A, 4.5-mm x 3.5-mm VQFN

Optimized layout
(EVM)

Efficiency [24 V to 5 V, 8 A] 94.7% 93.3%

Solution area 113 mm2 200 mm2

Solution component count 15 16

1-ku Web price $4.083* $1.911

1-ku BOM cost** $6.07 $5.09

*Price may change prior to release

**Cost will change based on available passive components



Innovating with power modules
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Power

module
Optimized 

EMI

Integrated caps

❑ High integration, 

passive footprints 

hidden from user

❑ Improved EMI

❑ Bump spacing 160 

um for high density 

routing

Integrated inductor

❑ Highest integration

❑ Best EMI

❑ Fastest time to market

Package evolution

Wirebonds

eliminated

HotRod QFN

❑ Optimized EMI

❑ Optimized size

❑ Thermal performance 

constrained by pinout

Enhanced HR QFN

❑ Optimized EMI

❑ Optimized thermals

❑ Bump spacing 160 um 

for high density 

routing

Leaded 

package with 

Thermal PAD

Reduced 

package 

size

WSON QFN

❑ Optimized thermals

❑ Unleaded package
HTSSOP package

Wirebond

Silicon die

leadframe

board
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Board
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thermals
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Enhanced HotRod QFN: Optimized EMI & thermals 

Optimized for EMI and thermals

Wirebond 

QFN

Enhanced 

QFN with 

LM60440
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Enhanced QFN | Optimized thermals

External DAP for optimized layout

150⁰C Junction temperature

High efficiency, 400-kHz operation

3-A operation at 100⁰C



Better thermal performance in smaller Power module package
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RLF 

QFN

TPSM53604

3.8 V to 36 V

4 A

5 x 5.5 mm

RLF QFN

Area = 27.5 

mm2 

BGA

Competitor

3.4 V to 40 V 

3.5 A “peak”

6.25 x 6.25 

mm 

BGA

Area = 39 mm2

Thermal contact 

42% of package area
Thermal contact

18% of package area 1.0
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Achieving power dense products 
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Getting started 

You can start evaluating this device leveraging the following: 

Content type Content title Link to content or more details

Product folder TPSM63610 https://www.ti.com/product/TPSM63610

Training video Exploring the value of modules https://training.ti.com/exploring-value-power-

modules

Technical blog content 

or white paper

• Addressing factory automation challenges with 

innovations in power design

• Enabling Small, Cool and Quiet Power Modules with 

Enhanced HotRod™ QFN Packaging

https://www.ti.com/lit/pdf/slyy212

https://www.ti.com/lit/pdf/slyy181

Selection and design 

tools and models

WEBENCH® enabled Webench design link

Development tool or 

evaluation kit

TPSM63610EVM https://www.ti.com/tool/TPSM63610EVM

https://www.ti.com/product/TPSM63610
https://training.ti.com/exploring-value-power-modules
https://www.ti.com/lit/pdf/slyy181
https://www.ti.com/lit/pdf/slyy181
https://webench.ti.com/power-designer/switching-regulator/customize/38?VinMin=6&VinMax=24&O1V=5&O1I=8&base_pn=TPSM63610&AppType=None&Flavor=None&op_TA=30&origin=pf_panel&lang_chosen=en-US&optfactor=3&Topology=Buck&flavor=None&VoltageOption=None
https://www.ti.com/tool/TPSM63610EVM
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Visit www.ti.com/npu
For more information on the New Product Update 

series, calendar and archived recordings

http://www.ti.com/npu
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IMPORTANT NOTICE AND DISCLAIMER
TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), 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 
will 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 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.
TI objects to and rejects any additional or different terms you may have proposed. IMPORTANT NOTICE

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2022, Texas Instruments Incorporated
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