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Agenda

> Introduction of digital power

» Why digital power?
» Where do you find digital power?
» Tl digital power solutions

» Tl portfolio selection quide

» UCD3138A & C2000

> IP & system level advantages
» Hardware and firmware ecosystem

» Reference design landscape

» Summary & getting started

Requirement

* Isolation
» Safety
* Redundancy

Product

» Size
« Efficiency
* Cost

Topology

+ AC->DC
+ DC > DC
+ DC > AC

2

W3 TEXAS INSTRUMENTS


https://www.ti.com/technologies/digital-power.html
https://www.ti.com/power-management/acdc-dcdc-controllers/products.html#-1=ucd3138%3Bfalse&
https://www.ti.com/microcontrollers-mcus-processors/c2000-real-time-control-mcus/overview.html

Design challenges

llllmllllm/ I her {’r}.ﬂLower s
den3|ty ‘fF‘\S?l; cost g
* Regulatory standards REGULATIONS
STANDARDS | POLlC:ES Scalabl i
o PEE G
— Safety over lifetime RULES el LAWS
RECHIREMENTS

* Quality & risk control
— Power density

* Form factor
* Product lifecycle

— Development time & cost

— Modularity / reusability

DC fast-charging station AC charging (pile) station
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Why digital power? Eneray Aerospace &

Infrastructure Defense

Benefits of digital power

Powertrain
« System level integrations & Body
« Communications
L . . Building Factory
* Monitoring / diagnostics Automation Automation

* Protection

* Flexibility Motor
Drives
» By topology / architecture
. Scalability Power C% Personal

_ Delivery Electronics
* Across projects

Tl.com/DigitalPower
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https://www.ti.com/technologies/digital-power.html

Tl Power Controller | Portfolio

Controller
type

Firmware
required

Topology
options

Fixed-function

Simplest
No firmware

Few
1 or 2 per controller

Arm-based MCU

UCD3138A

*i3 Texas
INSTRUMENTS

FW for power
1-core, 3 loops

Multiple
AC->DC, DC->DC

DSP-based (MCU)

Software defined
Can have multiple cores

Many
Any converter or inverter
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UCD3138 | Ecosystem

Annii T1 Hard 7 Programmers Development
Hardware pplications araware ontrolier and Debuggers Tools
*  Multiple board types available for @
jumpstarting development regardless of @
project stage On-board charger g
Evaluation Modules (EVM) \ =
Debuggers (PMBus or JTAG) \ ' e s
Studio
*  Options available for flashing &

UCD3138

programming in prototyping or production » _ oo
environment Control cards (CC)
TOOIS Fusion Digital Power

Studio

* Development support & debugging

Open:loop EVMs XDS110 adapter

g

UniFlash

* Power topology control loop development

Software

*  Variety of firmware pre-developed & tested
for a number of power topologies and
control loop architecture

Custom fl"llu\ldf[,’
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UCD3138A | Digital Power Controller

T (T

= 3Independent hardware control loop with 450ns loop latency
= 16MHz Error Analog to Digital Converter (EADC)
= 14-Bit Effective DAC with 4 Bits of dither for H/W loop ref.
= 8 High-Resolution (250ps Pulse Width) DPWM Outputs
= Integrated analog modules
= 14 Channel, 12-bit, 267ksps General Purpose ADC
= Synchronous Rectifier Dead Time Control (DTC)
= 7x50ns Analog Comparators, 14x cycle-by-cycle | ,+
= External Interrupt + fault input & output
= Open ARM controller, memory and communication modules
= Live firmware update with dual bank architecture
= On-chip (BOD / POR), Single Supply Operation (3.3V)
= 2 UARTs (HW Auto Baud)+ PMBus Interface

Applications |

+ Server PSU: Offline AC/DC and Isolated DC/DC Power Supplies
+ Telecom PSU: 48Vin DC/DC Converters

+ Power topologies: Totem Pole PFC, Phase Shifted Full Bridge, Two Switch
Forward, Hard Switching Full Bridge, Resonant LLC

Eliminates processor from power loop control for:
= fast transient response
= minimized output filter
= high-power density

Offers best value with integrated analog modules for robust fault protection
and high precision dead time control

ARM?7 Core with up to 128Kb flash available for housekeeping

Minimize power supply down time

3 Independent Hardware Control Loop
l Error ADCx 3 l l PID based Filter x 3 l l Digital PWM x 8 l

Integrated Analog Modules

Loop & Fault Mux Adv. Power Control
Digital Comp. x 4 Analog Comp x 7

Open ARM Controller, Memory and Communication modules

( .
c°ntroller Services Communications

[ARM7 core ¥ UL RERY 05C [ GPIOx | UARTx2
4x32 kB :
8kB RAM P-Flash 12C/ SPI / PM & SM Bus

J
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UCD3138A | Flexible ARM core with 3x independent loops, GUI configurable

DPWM
modue | PIOConoller | HSADG | GPADC

Hardware implemented digital power peripherals
Faster time to market with fusion power GUI

» Optimized peripherals for power supply applications
» Lowest footprint for highest power density

oo Digital Controller | e
Comparaer |JCD3138A 58

Enable smaller teams with few FW engineers HEm—— wo (o | omean | o, « Scalable portfolio to address wider power platforms
Ease of use Best value $
(e
ERRlh g UCD3138x B
450ns of control loop execution latency el Integrated Digital - + Topology agnostic with H/W PID loop
E;.. Power Controller D

Enables superior transient response ) - » Support many control loop arch:
Permits higher BW and stability margins ~ Best loop s ] Most optimized > Voltage and peak current mode

latency power arch « Flexible and configurable power modules

Easy live ARM7 MIPS for
F/W update housekeeping
Seamless live FW update with zero downtime = TPMGterctis *  >90% Arm core MIPS usable for housekeeping

Dual memory bank architecture

* Telemetry + multiple communication peripherals
Architecture inherently support live firmware updates | """

* Robust fault detection and event logging

*voltage control mode
**peak current mode control
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https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.nicepng.com%2Fmaxp%2Fu2q8u2r5o0y3q8a9%2F&psig=AOvVaw28i60PAofwDxXcHtQe57Rh&ust=1682140905035000&source=images&cd=vfe&ved=0CA4QjRxqFwoTCNDZ1raduv4CFQAAAAAdAAAAABAU

UCD3138 | Software tool workflow

1. Develop

* Quick start with
base F/W codes

» Code debugging
» Compile F/W
* Generate HEX file

2. Download

Device GUI

» Code download
* F/W debug

* F/W migration with
F/W reusability
across devices

3. Configure

Designer GUI

» Real time
telemetry data

 Configuration of
compensation
loop design

4. Production

Uniflash
Uniflash

* Support in prod.
environment

» JTAG support
command line,
GUI & scripting
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UCD3138 | Reference designs et on icom

1.5kW

500W

TIDA-00653 — 1.6kW

PMP21529 - 500W

PMP20587 - 272W

PMP23332 - 122W

Available by request

Bidirectional

PMP22220 - 1.5kW

Bridgeless

PMP4333 — 1kW PMP20978 — 1kW PMP23340 — 1.3kW
o : S

HSFB EVM - 360W TIDA-00412 - 360W

PMP8877 - 216W
FB .

PEC EVM - 360W
o

Non-Isolated

Hard-Switched

10
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https://www.ti.com/tool/TIDA-00653
https://www.ti.com/tool/UCD3138FW-BIDI
https://www.ti.com/tool/PMP21529
https://www.ti.com/tool/download/TIDCFP2
https://www.ti.com/tool/TIDA-00705
https://bitbucket.itg.ti.com/projects/HPCS_FIRMWARE/repos/sync-buck
https://www.ti.com/tool/PMP20587
https://bitbucket.itg.ti.com/projects/HPCS_FIRMWARE/repos/inv_buckboost_gan/browse/Firmware
https://www.ti.com/tool/PMP23332
https://bitbucket.itg.ti.com/projects/HPCS_FIRMWARE/repos/inv_buckboost_gan/browse/Firmware
https://www.ti.com/tool/PMP4333
https://bitbucket.itg.ti.com/projects/HPCS_FIRMWARE/repos/pmp4333
https://www.ti.com/tool/UCD3138HSFBEVM-029
https://www.ti.com/tool/UCD3138FW-HSFB
https://www.ti.com/tool/PMP4486
https://bitbucket.itg.ti.com/projects/HPCS_FIRMWARE/repos/pmp4486
https://www.ti.com/tool/pmp8877
https://bitbucket.itg.ti.com/projects/HPCS_FIRMWARE/repos/pmp8877
https://www.ti.com/tool/PMP20978
https://bitbucket.itg.ti.com/projects/HPCS_FIRMWARE/repos/pmp20978
https://www.ti.com/tool/PMP21309
https://bitbucket.itg.ti.com/projects/HPCS_FIRMWARE/repos/pmp21309
https://www.ti.com/tool/UCD3138ALLCEVM150
https://www.ti.com/tool/UCD3138FW_LLC
https://www.ti.com/tool/PMP4435
https://bitbucket.itg.ti.com/projects/HPCS_FIRMWARE/repos/pmp4435
https://www.ti.com/tool/PMP23340UCD
https://bitbucket.itg.ti.com/projects/HPCS_FIRMWARE/repos/pmp23340/browse
https://www.ti.com/tool/PMP40586
https://www.ti.com/tool/PMP4320A
https://bitbucket.itg.ti.com/projects/HPCS_FIRMWARE/repos/pmp4320a
https://www.ti.com/tool/TIDA-00381
https://bitbucket.itg.ti.com/projects/HPCS_FIRMWARE/repos/ps_llc_topology
https://www.ti.com/tool/UCD3138PSFBEVM-027
https://www.ti.com/tool/UCD3138FW-PSFB
https://www.ti.com/tool/PMP22220
https://www.ti.com/tool/download/TIDCFW3
https://www.ti.com/tool/PMP20873
https://bitbucket.itg.ti.com/projects/HPCS_FIRMWARE/repos/ccm_totempole_pfc/browse
https://www.ti.com/tool/UCD3138PFCEVM-026
https://www.ti.com/tool/UCD3138FW-PFC
https://www.ti.com/tool/PMP21842
https://www.ti.com/tool/TIDA-00412
https://www.ti.com/tool/TIDA-00707
https://www.ti.com/tool/UCD3138FW-PSFB
https://www.ti.com/tool/TIDA-00512
https://www.ti.com/tool/UCD3138FW_LLC

Digital controller family development tools

Application EVMs Software development kit

Pos i (UCEBSIEEHSEIXS“EAVM- (UCl[D)?l';SBPSEIyB'\EAVM- [ RN O(Bgtr)‘sll_sc;g&oB;v?Ar-d Open Loop Board OpenL-oop'Board
(UCD3138PFCEVM-026) 029) 027) (UCD3138ALLCEVM150) 032 (UCD31380L64EVM-031) (80 pin OL EVM)
. L . ; i Test points for easy
» Single phase PFC, » Constant current and High efficiency digitally I[;Ir_idcgr:sbog-?éhalf lﬁigs Lr;tsalflor;ire]:: =L Zc?;tegs Lr;tsalfloprir?: =Y access to all pins.
Topology dual-phase constant power controlleq standa!one - Supports Synchronous
Int_erleaved PFC or secondary side phase shift full-bridge EaiteEta . AlGPIO and ADC12 -+ All GPIO and ADC12 A_II GPIO an_d ADC12
Bridgeless PFC control DC-DC power pins accessible pins accessible pins accessible
conversion SPI EEPROM
» 360W, 400VDC rated « Full-load power » Full-load power » Full-load power
Power power 360W, or full-load 360W, or full-load 340W, or full-load N/A N/A N/A
Rating » Universal input 95 — current 30A current 30A current 29A
265 VAC. * DC input 36 -72Vdc » DCline I/p 350 - * DC line input from
400Vdc 350 to 400Vdc * Socket for easy Socket for easy Socket for easy
removal/replacem removal/replacement removal/replaceme
ent of the device of the device nt of the device
* High power factor * Supports Input . Constant current * Burst Mode Cycle-by-
and low iTHD (<5% voltage feed . and constant power Cycle current limiting « Hardware Hardware terminals: Hardware terminals:
) @ 20% load, <2% @ forward control with secondary side with Duty Cycle terminals: PMBUS, PMBus, JTAG, UART, PMBUS, JTAG,
FSpstamal 100% load) constant start time. control with Matching Protection: JTAG, Logic and Logic Analyzer to Logic Analyzer to
eatures constant start time. over voltage, over Analyzer for easy allow easy debug allow easy debug

Can achieve < 1 %
power metering
accuracy.

Supports voltage
mode control as
well as peak current
mode control

current, and
brownout

debug

W3 TEXAS INSTRUMENTS


http://www.ti.com/tool/ucd3138hsfbevm-029
http://www.ti.com/tool/ucd3138pfcevm-026
http://www.ti.com/tool/ucd3138allcevm150
https://www.ti.com/tool/UCD3138ALLCEVM150
http://www.ti.com/tool/ucd3138psfbevm-027
http://www.ti.com/tool/UCD3138PFCEVM-026?keyMatch=ucd3138pfcevm-026&tisearch=Search-EN-Everything
http://www.ti.com/tool/UCD3138LLCEVM-028?keyMatch=UCD3138LLCEVM-028&tisearch=Search-EN-Everything
http://www.ti.com/tool/UCD3138HSFBEVM-029?keyMatch=UCD3138HSFBE&tisearch=Search-EN-Everything
http://www.ti.com/tool/UCD3138PSFBEVM-027?keyMatch=UCD3138PSFBEVM-027&tisearch=Search-EN-Everything
http://www.ti.com/tool/ucd3138ol40evm-032
http://www.ti.com/tool/ucd3138ol64evm-031
http://www.ti.com/tool/ucd3138a64oevm-662

Where is C2000™ real-time control?

Energy Delivery » Motor Control

arging Infrastructure

- Drones

Wind Power — \ﬁ:\‘?
1
Rob

 Appliance

.

C2000™

Real-time
— DC/DC Microcontrollers
Converters

- I3 TEXAS S— .
o - INSTRUMENTS obotics Automatior

Power Supplie

Traction Drive

Charging Stations
Automotive



http://www.mobilecomms-technology.com/contractors/base/ems2/

C2000"

C2000™ real-time micro-controllers overview

Scalable, ultra-low latency, real-time controller platform designed for efficiency in power S
electronics, such as high power density, high switching frequencies, GaN and SiC technologies —

C2000 Real-Time MCU

Highly accurate sensing High performance processing
» 12-/16-bit ADCs, up to 40 channels C Process Floating-point DSP C28x™ core + parallel multi-
* Full analog comparators with built-in DACs : core architecture + instructions set optimized for
* Quadrature encoder and capture logic ‘ control math, up to 925MIPS

Highly flexible, High-resolution PWMs:

* Up to 36 outputs :

+ Tightly coupled with Sensing domain for fast Control ; II||I"I||“|”'|nte|’face
response time

» Buffered output DACs

CAN, CAN-FD, LIN, UART, SPI, 12C, PMBus, USB,
10/100 Ethernet MAC, EtherCAT®, XEMIF

@/ Leading innovation:
Expertise and support: ‘ Configurable Logic Block for peripheral
Software libraries, reference designs, and . . customization, fast serial interface for high-speed
functional safety-compliant devices. 25 years expertise in communication, ERAD for enhanced diagnostics

real-time control systems and profiling




Flash size

C2000 real-time MCU portfolio

=z 1-MB

256-KBto 1-MB

=128-KB

Entry performance

TMS320F2838xD

925 MIPS
1.5 MB

New! TMS320F28P65x

Increase your performance with our low-cost
range of devices with integrated peripherals:
150MIPS, 512-kB flash memory support and
multiple packaging options.

Mid performance

Up to 600 MIPS
Up to 1.28 MB
TMS320F2837xS TMS320F2838xS TMS320F2837xD
400 MIPS 525 MIPS 800 MIPS
Upto 1 MB 1MB Upto 1 MB
New! TMS320F28P55x
Up to 200 MIPS
Upto1.1MB
TMS320F2807x
240 MIPS
512 KB
TMS320F28003x
Up to 240 MIPS
Up to 384 KB
New! TMS320F280015x TMS320F28004x
Up to 120 MIPS Up to 200 MIPS
Up to 256 KB Up to 256 KB
New! TMS320F280013x
Up to 120 MIPS
Up to 256 KB
TMS320F28002x
100 MIPS
Up to 128 KB
<150 MIPS >600 MIPS

150 MIPS to 600 MIPS

Performance

Improve your design with our devices built
with a rich set of integrated peripherals: 150
to 600MIPS, from 128-kB to 1.5-MB flash
memory support and multiple packaging
options

High performance

Built with extensive integrated peripherals,
built to increase performance, 600MIPS, up
to 1.5-MB flash memory support and
multiple packaging options.

14
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Get to market fast with extensive development tools

LaunchPad controlCARD

* Fun, inexpensive and powerful
evaluation platform

+ Ideal for getting started with real
time programming on C2000

* Available on Tl Store
* Supported by C2000Ware

+ Code Composer Studio IDE

than LaunchPad
+ Available on Tl Store

» Supported by C2000Ware,
DPSDK & MCSDK

* Code Composer Studio IDE

Application Kits

+ BoosterPack/Launchpad,
controlCARD/EVM paired kits

« Targeted towards in-depth
evaluation and prototyping
specific applications

» Supported by DPSDK & MCSDK

+ Code Composer Studio IDE

i3 TExAs INSTRUMENTS



C2000 software

C2000Ware

Peripheral drivers
Bit-field drivers
Communication libraries
Compute libraries
Examples to get started
Tools / Utilities

Documentation

Learn more:

http://www.ti.com/tool/C2000WARE

Products

Motor Control

SDK

Reference for three-
phase motor control
application

InstaSPIN FOC, FAST
observer, Incremental
and Absolute Encoders,
Real-time connectivity

Application specific
Libraries and tools

Built on top of
C2000Ware

Learn more:

http://www.ti.com/tool/C2000WARE

-MOTORCONTROL-SDK

Digital Power

SDK

Reference for digital
power applications
targeted for Solar,
Industrial power, Server,
EV charging

Application specific
libraries and tools

Built on top of
C2000Ware

Learn more:

http://www.ti.com/tool/C2000WARE

Safety and
Security SW

Software Test Library for
C28x and CLA —
diagnostic coverage

Safety Diagnostic Library
— Reference
implementation

Secure boot
Crypto accelerator

drivers and software
library

Learn more:

http://www.ti.com/tool/C2000-

-DIGITALPOWER-SDK

SAFETI-DIAGNOSTICS-LIB

16
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http://www.ti.com/tool/C2000WARE
http://www.ti.com/tool/C2000WARE-MOTORCONTROL-SDK
http://www.ti.com/tool/C2000WARE-DIGITALPOWER-SDK
http://www.ti.com/tool/C2000-SAFETI-DIAGNOSTICS-LIB

Software interface: Levels

Digital Power and Motor Control SDK Security / Safety SW

Software Safety Secure
Test Diagnostic Boot/
Library Library Library

Application
Libraries /
Utilities

Tl Reference Reference
Designs Application

O
LL
Z
®)
O
%
>
%

C2000Ware

Examples (Bitfield, DriverLib, Libraries)

DSP & Math Libraries Libraries — C28x Libraries — C28x/CM Libraries —
CM

FPU CLAMath USB
VCU/VCRC IQMath DCL PMBUS CAN Ethernet

Fixed Point FastRTS Crypto FATFS EtherCAT

C28x Driverlib C28x Bit-fields headers I CM Driverlib

SYSCONFIG

FreeRTOS

Tools

MathWorks Model
Based Design

Flash Tools

Security Tools

Academy

CCS Cloud

SysConfig Tool

Tl Compiler

Code Composer
Studio (CCS)

MCU - C28x Subsystem MCU - CM Subsystem

Windows Host

W3 TEXAS INSTRUMENTS




AC/DC,

DC/AC, bi-directional solutions by power rating

Supported C2000
Topology Tl Reference Design # Power Rating Efficiency Products
110Vac/ . F28004x
DC/AC 1Ph DC/AC TIDM-HV-1PH-DCAC 600W 400VDC 220Vane 98% F2837x
AC/DC 2PH Interleaved PFC w/ TIDM-2PHILPFC 700W Liovac/ 400VDC 97% F2803x
Power Metering 220Vac
L 110Vac/
AC/DC Valley Switching Boost PFC TIDM-1022 750W 220Vac 400VDC 92% F28004x
CCM totem pole bridgeless 110Vac/ o
AC/DC PEC and half-bridge LLC TIDA-010062 1kwW 220Vac 12vDC 99% F28004x
AC/DC T"ctf'\;l";,';zle TIDA-00961 1.6kW 85-265Vac 400VDC 99% F28004x
) N F2837x
AC/DC Vienna Rectifier-based 3Ph TIDM-1000 2.4kW 11ovac/ 600VDC/ 700VDC 98% F28004x
PFC 220Vac
F2838x
Bi-directional Bi-Directional 3Ph 110Vac/ 380VDC F28004x
AC/DC Interleaved Totem-Pole TIDM-02008 3.3kwW 220Vac 98% F28307x
DC/AC CCM PFC/Inverter 380VDC 120Vac/ 220Vac
3Ph Interleaved Totem- 110Vac/
AC/DC Pole TIDA-01604 6.6kw 220V 400VDC 98% F28004x
CCM PFC
Bi-directional 800VDC/ 1000VDC 400VAC
AC/DC 3Ph PFCé'r?‘;’e:e' Full TIDA-01606 10kW 98% F2837x
DC/AC & 400VAC 800VDC/ 1000VDC



http://www.ti.com/tool/TIDM-HV-1PH-DCAC
http://www.ti.com/tool/TIDM-2PHILPFC
http://www.ti.com/tool/TIDM-1022
http://www.ti.com/tool/TIDA-010062
http://www.ti.com/tool/TIDA-00961
http://www.ti.com/tool/TIDM-1000
http://www.ti.com/tool/TIDM-02008
http://www.ti.com/tool/TIDA-01604
http://www.ti.com/tool/TIDA-01606

DC/DC, bi-directional solutions by power rating

Supported C2000
Topology Tl Reference Design # Power Rating Output Efficiency Products
DC/DC Peak Current Mode TIDM-02000 300W 200-400VDC 12vDC 92% F28004x
Control PSFB Converter
F2837x
DC/DC 2Ph Interleaved LLC TIDM-1001 500W 370-410VDC 12vDC 95% F28002x
DC/DC Phase Shifted Full Bridge TIDM-PSFB-DCDC 600W 380-400VDC 12vDC 95% F2802x
DC/DC Bi-directional Full-Bridge TIDA-00951 2kW 48vDC 400VDC 94% F2803x
Boost Converter
DC/DC CLLC Resonant Dual Active TIDM-02002 6.6kW 400-600VDC 280-450VDC 98% F28004x
Bridge (DAB)
DC/DC Dual Active Bridge (DAB) TIDM-010054 10kW 700-800VDC 380-500VDC 98% F28004x
DC/AC EV Traction Inverter +
b¢/DC De/DC TIDM-02009 10kW 400VDC 12vDC / F2838x
DC/DC Single-Phase String NEW
DC/AC s ESS TIDA-010938 7.2kW / / / F28003x
DC/DC .
- NEW
DC/AC Micro Inverter TIDA-010933 1.6kW / / / F28003x



https://www.ti.com/tool/tidm-02000
http://www.ti.com/tool/TIDM-1001
http://www.ti.com/tool/TIDM-PSFB-DCDC
http://www.ti.com/tool/TIDA-00951
http://www.ti.com/tool/TIDM-02002
http://www.ti.com/tool/TIDA-010054
https://www.ti.com/tool/TIDM-02009
https://www.ti.com/tool/TIDA-010938
https://www.ti.com/tool/TIDA-010933

Selecting between digital power solutions
Digital Power Controller (UCD3138A) Real-time MCU (F28P55x)

Digital Power Peripherals (DPPs) — 3x independent hardware control loops

Error ADC x 3 PID based Filter x 3 Digital PWM x 8

Integrated analog modules

GP-ADC Loop & Fault Mux Adv. Power Control
DTC Digital Comp. x4 Analog Comp x 7

F28P55x Junction Temperature -40C to 150C

[ ey ]
2517 DSP core T e
ADC D 12-bit, 3.

ADC E 12-hit, 3.9 MSPS CLA core
| 3SCWUART, IxUN, xFSl |

4x CMPSS5 w124t DACS 150 MHz, FRU32

(1% 12-bit DAC output apfion) Bch OMA 2x 12, 1x PMBus

Programmabi Op-Amps . . 2 571, 2x CANFD, 1x USE

e Tl Neural-network Processing Unit Lo :

[ ewemcomer | :
_ Power & Clocking
Up to 1024 KB FLASH (£ bank) ECC 2x 10 MHz CSC

&4 KB Addtional Flash Bank 1.2V VREG

Up o 133K8 SRAM with Farity Frotscton
System Modules ROM with parity
3x 32-bit CPU Timers Dual Security Zonss Debug
1x NMIWD fimer, 1 WD timer Secure boot and JTAG lock, MPOST CJTAG ! Rea-ime JTAG
2x CLB Tikes AES 255 ERAD, EPG

A
D 12-hit 3.9 MSPS TMU w! NLRID —

Open ARM controller, memory and communication modules

Controller Services Communications

ARM? Core 2kB D-Flash 0sc GPIOX UART x2

8kB RAM 4X 32 kB P-Flash Timer 12C/ SP1 / PM & SM Bus

* More flexible than analog, with programmability via GUI for + Most flexible with rich peripherals for multi-tasks
reduced firmware development time

« Control multiple topologies and run complex algorithms with

 Peripherals dedicated to and optimized for digital power more processing power 0

W3 TEXAS INSTRUMENTS



Getting started with TI’s digital power solutions

You can start evaluating these devices by leveraging the following:

Product folder Digital Power Technology Page, UCD7138, F28P55x

Reference design PMP23340 PMP23340UCD
48V-12V GaN-enabled 1.1kW 1/8 brick PMP23340C2K

Training video series Introduction to Digital Power Video series (UCD3138A)
Video series (C2000 MCU)

White paper How real-time control technologies enable reliable,  https://www.ti.com/lit/ta/ssztd36/ssztd36.pdf
scalable high-voltage designs

Development tool or Follow alongside training series UCD-TRAINING-LABS
evaluation kit EVM firmware available in one place UCD3138 FW_SDK
C2000 Academy
LAUNCHXL-F28P55X

W3 TEXAS INSTRUMENTS


https://www.ti.com/technologies/digital-power.html
https://www.ti.com/product/UCD7138
https://www.ti.com/product/TMS320F28P550SJ
https://www.ti.com/tool/PMP23340UCD
https://www.ti.com/tool/PMP23340C2K
https://www.ti.com/video/series/introduction-to-digital-power-controllers.html
https://www.ti.com/video/series/c2000-mcus-digital-power.html
https://www.ti.com/lit/ta/ssztd36/ssztd36.pdf
https://www.ti.com/tool/UCD-TRAINING-LABS
https://www.ti.com/tool/UCD3138_FW_SDK
https://dev.ti.com/tirex/explore/node?node=AOpze8ebskysmgASY3VKSA__jEBbtmC__LATEST
https://www.ti.com/tool/LAUNCHXL-F28P55X
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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.
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