Welcomel!
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 Tl sales contact or field
applications engineer
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SPEED UP TIME TO MARKET AND
INCREASE POWER DENSITY WITH
BUCK MODULES

New Product

Update




Agenda

* Product overview

— TPSM33625 (36 V, 2.5 A) and TPSM365R6 (65 V, 0.6 A)

» Benefits of using a buck module solution

» |atest advancements in buck module technology

— Improved EMI performance, low quiescent current (l), and high efficiency at light

loads

Please feel free to “chat” with Denislav, Applications Engineer Manager, who is
available to answer any questions you have throughout this presentation.
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Product overview
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Benefits overview

« The TPSM33625 and TPSM365R6 provides pin-to-pin power
scalability in the 36 V and 65 V space from 0.6 Ato 2.5 A

« Improved EMI performance with FCOL packaging, integrated boot
capacitor and Pseudo-Random Spread Spectrum (PRSS)

« Reduce time to market with lower BOM count with module solution

* Excellent I, performance

« Small, simplified layout
« Package area: 15.75 mm?

IPC2221A(L) compliant
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TPSM365R6

65-V, 600-mA synchronous step-down DC/DC power module

Features Benefits :
= Adjustable output voltage range of 1 V to 13 V and fixed 3.3V, 5V =  Wide input for applications with unregulated 24-V bus. No input
variants protection needed.
= Lowest Iy solution — 4 pA at 24 V to 3.3 V7 (fixed-output option) *= Mode pin to enable fixed frequency and ultra-low ripple over entire load
= SYNC/MODE with fixed output range. PFM mode for applications which require high efficiency at light
loads.

« FPWM (Fixed-frequency operation at no load)

* PFM (Improved light load efficiency at light load) " Adjustable frequency to enable a wide Vour range.

» BIAS input with fixed Vg, to enable high efficiency for wide-V,, = Bias input for fixed Vg options to improve efficiency over load.
operation » Ease of power sequencing with PGOOD.

= RT pin for adjustable output. Configurations:

* RT->GND =1 MHz, RT ->VCC = 2.2 MHz, resistor program = 400 kHz
to 2.2 MHz

= Low EMI solution with PSRR spread spectrum and FCOL package AdJUStable VOouT Fixed VOUT

o A . " TPSM365R6 TPSM365R6
= Pin spacing complies with IPC2221A(L) “ . vour ovorn wwo—g—y—m vour ovour
= FCOL package 4.5 mm x 3.5 mm x 2.0 mm c.NII mp T e

—{pGooD g Rear - —{PGoOD

Applications f‘“ L. i 1o
= Control/ffield transmitters G o . e .
= Application specific test equipment %
* PLC,DCS ' T t
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TPSM33625

36-V, 2.5-A synchronous step-down DC/DC power module

Benefits

= Combined Fixed Vg and ADJ V7 into one device *» Mode pin to enable fixed frequency and ultra-low ripple over entire load
_  Fixed-3.3V/ ADJ and fixed-5.0 V / ADJ versions available range. PFM mode for applications which require high efficiency at light
loads.

1.5-pA standby I, with 13.5 V to fixed 3.3 V no load
MODE/SYNC version (fixed 1 MHz)
— Pin-select auto mode or FPWM operation at light load

= Adjustable frequency to enable a wide Vr range.

= Bias input for fixed Vg, options to improve efficiency over load.

. » E f i ith PGOOD.
— Synchronizable to external clock 250 kHz to 2.2 MHz ase of power sequencing Wi

= RT version

— Frequency adjustable (200kHz to 2.5MHz) by external resistor
= Design for low EMI

* Leadless FCOL package - 4.5 mm x 3.5 mm x 2.0 mm

+ Advanced spread spectrum - DRSS Adjustable Vgt Fixed Vgur
+ Adjustable Fg,, from 200 kHz to 2.2 MHz with RT pin variant
+ Forced PWM/ PFM factory setting R T vour o
= FCOL package 4.5 mm x 3.5 mm x 2.0 mm g B R

VIN ()Tt VIN vouT) ’ -0 vout
m
oT
= —{pGooo
= Cour
[ s
Cuce MODE/SYNC

Applications ﬁ R

* Factory automation
* Test & measurement
e Grid

H—
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Pin-to-pin compatibility

4.5-mm x 3.5-mm x 2-mm pin-to-pin compatible HR-QFN 11-pin package solution from 150 mAto 2.5A

65 Vi, 65 V), 36 V)
0.15 A 0.6 A 2. 5A S
@ @ PGOOD V:;

(under development) TPSM36R6 TPSM33625 . M SW
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Benefits of using a buck module solution
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Design factors to consider
Benefits to using a module

Total solution cost consists of:

* Materials

— Less needed passives and less
sourcing of material

— Tl offers competitive pricing which may

» Material cost a.k.a. “BOM?” price
— IC price
— Inductor, capacitors, resistors, etc.

« PCB costs offer you a better deal on materials
— Footprint area ‘ « PCB costs
— Via costs — Modules enable smaller footprints and
— Individual component placement cost easier layouts
« Design time « Design time
— R&D cost, time sensitivity of market — 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 markcleot
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Design factors to consider

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

Tl 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!
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Converter vs module

Design specifications: Module Converter alternative
V,y (hominal) =24V TLVM23625 LMR43620-Q1
Vour=33V [ lgyr=2A 36V, 2.5 A, 6.5-mm x 7.5-mm QFN 36-V,,, 8-A, 4.5-mm x 3.5-mm VQFN
Optimized layout
(EVM)
Efficiency [24Vto 5V, 8 A] 86.45% 87.4%
Solution area 82.6 mm? 160 mm?
Solution component count 7 9
1-ku Web price $1.50* $1.03
1-ku BOM cost** $1.83 $1.70
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Latest advancements in buck module
technology
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Modules — Leaders

Less noise

Wide range of EMI mitigating features for noise
sensitive applications:

Spread spectrum to reduce peak
emissions

In integration and ease of use

Small area,
Few components,
Fast design time

Integrated inductor and boot capacitors to
cut down BOM

Requires minimal external components

Low IQ

Ultra-low operating quiescent current at
switching (no load) and at shutdown for
increased shelf life for battery powered
solutions

for fixed output solutions
. Pin selectable FPWM mode or FSW

synchronization with MODE/SYNC * Integrated loop compensation cuts down

design time

*  Low-noise package with dual-input paths

and integrated capacitors reduces switch
ringing

* Hotrod™ QFN package for EMI mitigation
and enhanced QFN package for EMI

. : . mitigation and exceptional thermal
* Resistor-adjustable switch-node slew rate 9 P

* Meets CISPR 11 and 32 Class B
i — Suitching, no load
— S utciow
emissions i
8
CISPR 11 Clses B @Rk Radiatod Emissions 3-Metor CISPR 11 Class B Conductod Emmisslons

O Chm o um oot £
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TI Confidential — NDA Restrictions

A3 TEXAS INSTRUMENTS




Package evolution

Wirebond
Silicon die
leadframe
board

Leaded
package with
Thermal PAD

HTSSOP package
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Silicon die
Copper bump p—
Solder e
Leadframe D

Reduced
package
size

WSON QFN
O Optimized thermals
O Unleaded package

Board

Wirebonds
eliminated

HotRod QFN
O Optimized EMI
O Optimized size

O Thermal performance
constrained by pin out

Optimized

thermals

Enhanced HR QFN

a
a
a

Optimized EMI
Optimized thermals

Bump spacing 160 pm
for high density
routing

x
z
=
<}
S

Optimized

EMI

Integrated caps

a

a
a

High integration,
passive footprints
hidden from user

Improved EMI

Bump spacing 160
um for high density
routing

Power

module

Integrated inductor
O Highest integration
O Best EMI

0 Fastest time to market
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Advanced EMI reduction features

Integrating the inductor and Cgoor
cap

HotRod™ QFN and FCOL package

PRSS (Psuedo-Random Spread
Spectrum)

DRSS (Dual-Random Spread
Spectrum)

FPWM mode

Reduces parasitic noise by placing components as close as possible
to sensitive nodes

L . di
Reduces parasitic inductances on high - current loops

Reduces peak emissions at low and high frequency without concern
for spread spectrum-induced audible noise, ensuring good EMI
performance.

Helps keep switching frequency constant across load range

16
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Achieving power dense products

*?nym WWu. t1. com/power modules
INSTRUMENTS
% 0.5-0.8A 0.2-1.6A 2-3A 0.65-2A

= Z T
SIP8 SIP9 sILec

(2. 3x2. Smm> (2. 3x2. Smm) ¢2. 8x3. Omm) S

(3. 5x3. Smm)>

2-6A
e |

- .} v L

RKE (Sx11mm) RUG C10x10mm) RUQ (Sx15mm)

NDW <10x14mm)

1-2U Isolated

i

DUB <11x20mm)

8-10A

NDY ¢15x18mm)
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TPS82740x
TPS8269x
TPS8267xx
LMZ221700
TPS8269xx
LMZ220501
LMZ221701
LMZ1200x
LMZ1420x
TPS8268xx
TPS82084
LMZ220502
LMZ230602
LM234202
LM236002
LM2Z235003
TPS82085
TPS82130
LMZ231503
PTN78060
LM21050x
LM21200x
LM22360x
LMZ230604
LMZ231704

2.3~4.3V
2.3-4.8V
3-17v
2.3-4.8V
2.7-5.5V
3-172vV
4.5-20V
6-42V
2.5-5.5V
2.5-6V
2.7-5.5V
2.95-6V
4.5-42V
4.5-60V
4.5-50V
2.5-6V
3-12V
4.5-15V
7-36V
3-5.5V
4.5-20V
6-36V
2.95-6V
2.95-172V

100V/120V 0.3A...3.5A

Converters

LMR3650x-Q1
65V 0.3A/0.6A

QFN

LME36x5-Q1 LM6x4x0-Q1
BV 1.5A/2.5A/3.25A 36V 3A/4A/6A

r 2 .

OFN

LM6x460-Q1 LMRS514x0
36V 6A 36V 2A3A

om “em
- o
= wa

SoT

5012/3/LM5163/4/8/9-Q1 LMR380x0-Q1
80V 2A/3A

HSOIC

LMQ6E64x0
36V 1A/2A/3A

QFN

LM6x460/80/95-Q1
36V 6A/BA/10A

QFN

LM(2)518x-Q1
PSR NO-OPTO FLYBACK

LSON

{ 636x5-Q1
36V 1.5A/2.5A/3.25A

LMZM23600/1
36V 0.5A/1A
——

uSIP
TPSM33615/25
36V 1.5A/2.5A

TPSM560R6/1R5
60V 0.6A/1.5A

‘Modules

TPSM265R1
65V 0.1A

s
usIP

TLVM13620/30
36V 2A/3A

GFN

TPSM53602/3/4
36V 2A/3A/4A

TPSM365RY/6
65V 0.3A/0.6A

TPSM6E3602/
36V 2AJ3A
QFN

TPSM63604/4
36V 4A/6A

—

LM2514x-Q1
42V AEF

QFN
,

Controllers
LM5146-Q1
100v

LM5143-Q1

TEXAS INSTRUMENT
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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 TPSM33625 https://www.ti.com/product/TPSM33625
TPSM365R6 https://www.ti.com/product/ TPSM365R6
Exploring the value of modules https://training.ti.com/exploring-value-power-
modules

Technical blog content * Addressing Factory Automation Challenges With https://www.ti.com/lit/pdf/slyy212
or white paper Innovations in Power Design

* Enabling Small, Cool and Quiet Power Modules with . : .
e e EE [P e https://www.ti.com/lit/pdf/slyy181

Selection and design WEBENCH® circuit design and selection simulation services  \\/ebench design link
tools and models

Development tool or TPSM33625EVM https://www.ti.com/tool/TPSM33625EVM

evaluation kit TPSM33625FEVM https://www.ti.com/tool/TPSM33625FEVM
TPSM365REEVM https://www.ti.com/tool/ TPSM365R6EVM
TPSM365R6FEVM : -2

https://www.ti.com/tool/TPSM365R6FEVM
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https://www.ti.com/product/TPSM33625
https://www.ti.com/product/TPSM365R6
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/TPSM33625EVM
https://www.ti.com/tool/TPSM33625FEVM
https://www.ti.com/tool/TPSM365R6EVM
https://www.ti.com/tool/TPSM365R6FEVM

Visit www.ti.com/npu

For more information on the New Product Update
series, calendar and archived recordings
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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 Tl 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. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl 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 Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2023, Texas Instruments Incorporated


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

