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Overview

The industry-standard PMBus protocol facilitates communication with power converters and other devices in a power system.
Using PMBus can increase power density and reliability of power supplies and optimize component performance and efficiency

with reduced design time, risk and cost. Tl enables complete industry-standard PMBus power supply designs with a broad portfolio
of power protection/monitors, isolated PWM controllers, point-of-load single-/multi-output and single-/multi-phase PWM controllers,
and DC/DC converters.
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Tl PMBus Solution Benefits: ¢ Reduce design time by margining, programming, and

¢ Optimize power density by reading back actual current draw verifying the new design values with the PMBus GUI to
and re-adjusting power stage components. dramatically reduce development and validation phase for

e Increase overall reliability and reduce total solution cost by new designs.
integrating components and optimizing the power stage e Minimize risk by optimizing future designs through field
design based on actual power draw. power consumption data collection and making appropriate

value adjustments via the PMBus GUI.
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Streamline your complete power system with TI’s extensive portfolio of PMBus product solutions, design tools

and technical resources.

PMBus SWIFT™ Buck Converters

Integrated PMBus Frequency
Device Description VIN(V) VOUT(V) IOUT(A)  MOSFETs Telemetry Synch.
$5391" 5V to ias, 12A synchronous buck converter 510 6105, es o o
PS53915 4.5V to 25V bias, 12A h buck 15018 | 0.6t05.5 12 Ye N N
'[P_s5_453_2(_) 4.5V to 18V, 20A synchronous buck converter 45t018 | 0.6105.5 20 Yes Yes No
TPS544C20 4.5V to 18V, 30A synchronous buck converter 45t018 | 061055 30 Yes Yes No
TPS544B25 4.5V to 18V, 20A synchronous buck converter 45t018 | 051055 20 Yes Yes Yes
TPS544G25 4.5V to 18V, 30A synchronous buck converter 451018 | 0.5t05.5 30 Yes Yes Yes
PMBus Buck Controllers
Integrated  PMBus
Device Description VIN(V) | VOUT(V) IOUT(A)  MOSFETs @ Telemetry
TPS40400 3.0V to 20V synchronous buck controller 31020 | 061056 30 No Yes
1PS40427 4.5V t0 20V dual-output or multi-phase synchronous buck controller 451020 | 06t05.6 60 No Yes
TPS40425 4.5V to 20V dual-output, dual-phase stackable driverless controller 45120 | 061036 | 160 No Yes
IT’_S-‘lﬁ 5-2_8' gba’/etrosztggedual-output, dual-phase stackable driverless controller for use with smart 451020 | 061036 160 No Yes
PS53631 5V to 17V, 3-phase, D-CAP+™ mode controller with smart Power Stage 5t017 | 051025 o es
PS53631 4.5V t0 17V, 3-phase, D-CAP+™ mod Il h P S 4 1 0 2 120 N Y
$53641 .5V to 17V, 4-phase, D-CAP+ mode controller with smart Power Stage 5to 5102 o s
PS53641 4.5V t0 17V, 4-phase, D-CAP d I h P S 451017 | 051025 160 N Ye
$53661 .5V to 17V, 6-phase, D-CAP+ mode controller with smart Power Stage 5to 5102 o s
PS53661 4.5V 10 17V, 6-phase, D-CAP d troll th rt P St 45t017 | 051025 240 N Y
IP_S5_3§4_6 4.5V to 17V, 3-phase, D-CAP+ mode controller with Inductor DCR 45t017 | 051025 120 No Yes
TPS53640A 4.5\ to 17V, 4-phase, D-CAP+ mode controller with Inductor DCR 451017 | 051025 | 160 No Yes
IPS53647 4-Phase, D-CAP-+, step-down, buck controller with NVM and PMBus interface 451017 | 051025 | 160 No Yes
TPS53819A 3.0V to 28V single synchronous buck controller 3t028 | 061055 30 No No
PMBus System Protection and Monitoring Solutions
Current Power Node
Hotswap Voltage Telemetry  Telemetry = Telemetry Manager
Device Description VIN (V)  Protection = Accuracy (VIN/VOUT) = Accuracy = Accuracy = Compliant
Lin25056/A 3V to 17V system power measurement 3t0 17 No 1% +0.5% +3% No
LM25066 2V hot swap system power management and protection 3t017 Yes £1.4% +2.4% +3% No
LM25066A Hot swap system power management and protection 31017 Yes +1% +1% +2% No
L2506 e Node Marager-complant ot 2p ystem pover 3017 | Yes oy 224% | =% | Yes
LiZs06isia e Nods Marager-complant ot w2p ystem power 3017 | Yes - 1% S1% | =% Yes
L5066 E:glgéggtl)tgge hot swap system power management and 10t0 80 Yes +£2.7% +3% + 45% No
LMi5066{ me’ﬁ%’gnﬁgg;geen’t'?d?]ﬂ%':2{‘;3;32"’0“396 hot swap system | 10480 | Yes +1.25% 175% | +4.5% Yes
LM5056/4 10V to 80V system power measurement 100 80 No +1% +125% | +1.75% No
LWI_EQ?S_E glr?ga[\)tg?eg%]n-voltage hot swap system power management 10t0 80 Yes +0.7% +3% + 45% No
Digital PMBus Point-of-Load PWM Controllers
Phases = Monitoring VID Switching PMBus Programming
Device Description Rails | (per rail) pins Support Frequency (MHz) and Telemetry
CD9248 | Negative high-voltage hot swap system power management and protection o es
CD9248 | Negative high-voltage hot 1 t and protect 4 8/8 13 N 2 Yi
[JCD9246 | Quad-output, six-phase digital PWM system controller 4 6/6 9 No 2 Yes
[CD9224 | Dual-output, quad-phase digital PWM system controller 2 4/4 7 No 2 Yes
CD9244 | Quad-output, quad-phase digita system controller es 4, 6, 8-bit es
CD9244 | Quad d-phase digital PWM Il 4 41 9 Yes 4,6, 8-b 2 Ye
€D9222 | Dual-output, dual-phase digital system controller es 4, 6, 8-bi es
CD9222 | Dual-output, dual-phase digital PWM syst troll 2 21 7 Yes 4, 6, 8-bit 2 Ye
Digital PMBus PWM Controllers for AC/DC and Isolated DC/DC Topologies
Program Frequency A/D Analog
Device Description Memory Package (Max) Channels = Comparators Processor
icn3138 Integrated digital controller for isolated power 32kB \?gyN‘lg“ 2MHz 70r 14 6or7 31 '25'¥‘I'|\|,7®32'b“
UCD3138064 | Integrated digital controler for isolated power with 64kB memory | 64kB | OrRONOEN T omz | 79,0114 | Gor7 | 31.25MHz 32-bit ARM
UCD3138124 wg&wgg%g%gg;gnm S C T ST 1288 | TQFP-80 MHz 14 7 31.25MHz 32-bit ARM7

2 | PMBus Power Solution Guide 2015

Texas Instruments



http://www.ti.com/product/TPS53915
http://www.ti.com/product/TPS544B20
http://www.ti.com/product/TPS544C20
http://www.ti.com/product/TPS544B25
http://www.ti.com/product/TPS544C25
http://www.ti.com/product/TPS40400
http://www.ti.com/product/TPS40422
http://www.ti.com/product/TPS40425
http://www.ti.com/product/TPS40428
http://www.ti.com/product/TPS53631
http://www.ti.com/product/TPS53641
http://www.ti.com/product/TPS53661
http://www.ti.com/product/TPS53640
http://www.ti.com/product/TPS53640A
http://www.ti.com/product/TPS53647
http://www.ti.com/product/TPS53819A
http://www.ti.com/product/LM25056
http://www.ti.com/product/LM25066A
http://www.ti.com/product/LM25066
http://www.ti.com/product/LM25066A
http://www.ti.com/product/LM25066I
http://www.ti.com/product/LM25066IA
http://www.ti.com/product/LM5066
http://www.ti.com/product/LM5066I
http://www.ti.com/product/LM5056
http://www.ti.com/product/LM5066A
http://www.ti.com/product/LM5064
http://www.ti.com/product/UCD9248
http://www.ti.com/product/UCD9246
http://www.ti.com/product/UCD9224
http://www.ti.com/product/UCD9244
http://www.ti.com/product/UCD9222
http://www.ti.com/product/UCD3138
http://www.ti.com/product/UCD3138064
http://www.ti.com/product/UCD3138128

PMBus Power Solution Guide

Digital Power Sequencers, Health Monitors and Fan Controllers

#of Rails = # of Monitor # of Voltage FAN NV Fault Max PMBus PMBus PMBus
Device Sequenced Inputs Margining Ouiputs Control Logs GPI/GPO Telemetry Control Programming Control
Dcpao2ad 24 24 24 N/A Yes 24/36* Yes Yes Yes
UCpaoted 16 16 10 N/A Yes 8/16 Yes Yes Yes
UCD90120A 12 13 10 N/A Yes 8/12 Yes Yes Yes
licoaogn 10 11 10 N/A Yes 8/10 Yes Yes Yes
UCDI0124A 12 13 10 4 Yes 8/12 Yes Yes Yes
Ucpoatd 10 13 10 10 Yes 810 Yes Yes Yes

* Max GPI/GPO counts do not include dedicated 24 rail enable pins and 24 margin pins. The max 36 GPO count includes 24 Command GPO pins and 12 Logic GPO pins.

PMBus Design Resources

Identifying a good product is just one of many steps when designing a complete power system. With that in mind Tl offers several
design resources, including WEBENCH® Designer, Fusion Digital Power™ Designer, Tl Reference Designs, Technical Support Forums
and much more to effectively assist customers throughout the complete design process.

WEBENCH?® Designer Fusion Digital Software

WEBENCH Designer enables customers to generate, Fusion Digital Power™ Designer is the Graphical User

optimize and simulate designs that conform to their unique Interface (GUI) used to configure and monitor select Tl

specifications. digital power controllers and monitors. The application
WEBENCH?® Designer ~ Mybesigns uses the PMBus protocol to communicate with the device

over serial bus via a TI USB adapter.

Fitters Sensors

4 Fusion Digital Power Designer - DC-DC HSFB @ Address 88 - Page 0x0 - Texas Instruments

Power FPGA/uP LED Fie Device Tools Debug Help 0 0 57D @ 83 -Page 0x0
: Duin f | )
Enter your power supply requirements: = e 15 3
©oc ©Ac 2 o T——— e O g Ot B | |
Min Max w Cooolve e o ¢ e e | f
Vin v v (vplosscompeesin) | | [ rtsoncs: [ 10000 ma  ror: [ a0wE ma Lsins s o — ||
Vout Jout Résongz | owlime  we |  Lowf me Goin- Hagnitude
Output 33 v A Rdsonge | mowlima | 200f] wms
Ambient Temp oC Ca | |1 = e e bl
i ) Rbsoncs: [ sowlime R inE) ke i
Multiple Loads Single Output Sl - A

Power Architect Start Design

Digital Power Community Forums

TI's E2E™ design support community, Power m ﬂ

House blog and instructional videos can be TI E2E™

I ID SI ns instrumental in streamlining your project. Community

System power solution with hot-swap, POLs and sequencer/supervisor

Features

e 12V/300W system power solution with eight point-of-load buck converters for three ASIC/FPGA
cores, DDR3 core memory and auxiliary voltages found on high-performance Ethernet switches.

e PMBus communication configures hot-swap, SWIFT™ buck converters, multiphase PWM
controllers and sequencer/supervisor.

¢ High-density power conversion utilizing inductor-over-IC layout.

¢ Voltage margining through PWM, PMBus and AVS bus.

PMP10364

High density 30W DC/DC buck converter with the inductor mounted over the converter
to save space

Key Features

SWIFT™ TPS544C20 converter with PowerStack™ stacked FETs

e D-CAP™/D-CAP2™ control mode control for excellent step load response
e PMBus programmability and telemetry

e Fully synchronous controller for lowest losses

Y N34 $9E0TdHd
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Xilinx® Ultrascale® Kintex® FPGA power solution with TPS40428 controller and TI iFET
DC/DC converters

Key Features

¢ Provides all the supply rails needed to power a Xilinx Virtex® UltraScale™ FPGA
¢ Design optimized to support a 12V input

e PMBUS interface with output voltage and current reporting

Xilinx® Ultrascale™ Virtex® FPGA Multi-Gigabit Transceiver (MGT) Power Solution with
TPS544B20 converters and TPS40400 controller

Key Features

¢ Provides all the power rails needed to power MGT rails in a Xilinx Virtex Ultrascale FPGA
¢ Design optimized to support a 5V input

e On board power up and power down sequencing

e PMBUS interface with output voltage and current reporting

PMBus Reference Designs

TI's lab-tested PMBus reference designs come complete with circuit schematics, test results, PCB layouts, BOMs, and gerber files.

Reference Design Description

PNP5098 Xilinx Virtex-6 FPGA power management solution

PNIP6577 Xilinx 7 series multi-gigabit transceivers with 5V input voltage power management solution

PNP6594 Core voltage at 1V at up to 15A for Nyquist microprocessor; four per UCD9244 plus test load for one output

PNIP6997 5V to 12V input, 0.9V to 3.3V, 20A output synchronous buck with PMBus

PNIP7328 9V to 15V input, 1V at 60A, using TPS40422 multiphase buck PMBus controller

PNP7977 Xilinx Artix-7 FPGA power management solution

PNP7978 Xilinx Kintex-7 FPGA power management solution

PNIP8342 12V input, 1V/45A compact point-of-load module with dual output option

PNIP8417 12V input, 0.9V/90A power management solution with two stacked 45A modules

PNIP8999 12V input, 1V/60A output using TPS40422 and Power Block Il CSD87384, two phases with PMBus

PIP9008 12V input, 1V/30A output using TPS544C20 SWIFT™ converter with PMBus, optimized for small size

PNP9131 High density 160A (210A peak) 4-phase DC/DC buck converter with PMBus

PNP9407 Xilin Ultrascale® Virtex FPGA multi-gigabit transceiver power management solution with SWIFT DC/DC converters

PNIP9408 Xilinx Utrascale Virtex FPGA multi-gigabit transceiver power management solution with PWM controllers

PNIP9442 Xilinx Ultrascale Kintex FPGA power management solution

PNIP9463 Xilinix Ultrascale Kintex FPGA multi-gigabit transceiver power management solution

PNIP9475 Xilinx Virtex UltraScale FPGA power management solution

PNIP9703 PMBus controlled voltage regulator for enterprise storage ASIC controller

PMP1000( B0A 2-phase PMBus synchronous buck converter

PMP10364 High-density 30W DC/DC buck converter with inductor mounted over converter to save space

PMP10555 Xilinx Ultrascale 16nm FPGA/SoC power management solution for mobile radio basestation

PMP10774 20A ASIC adaptive voltage scaling power management solution for communication or enterprise storage

Important Netice: The products and services of Texas Instruments Incorporated and its subsidiaries described herein are sold subject to Tl's standard terms and conditions of sale.
Customers are advised to obtain the most current and complete information about Tl products and services before placing orders. Tl assumes no liability for applications assistance,
customer’s applications or product designs, software performance, or infringement of patents. The publication of information regarding any other company’s products or services
does not constitute TI's approval, warranty or endorsement thereof.

The platform bar, E2E, D-CAP, D-CAP2, D-CAP+, Fusion Digital Power,
NexFET, PowerStack and SWIFT are trademarks and WEBENCH is a
registered mark of Texas Instruments. All other trademarks are the
property of their respective owners.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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Tl E2E Community
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