l TEXAS Application Note
INSTRUMENTS ZHCAFM3 — July 2025

557 UCD3138 A F HEIRFE#I#5H#) CCS B &

Bliss Zhou

e

UCD3138 &5 mE Tl EaesEIRE =R m. R UCD3138 Ry=HIzsiEERESER CCS
BiE. ZAFEHE— UCD3138 TSR, F CCS IRASHEEHR—EHMNVEM, BMEZRIBERY
TAERY Firmware TAZBATREHIIAAITONAYRRE, ML —AREZRTAEEM CCS BESH. K
RN FRBBNMAT XLARER, BERHRETRRSE.

1 BR
1 R AIER CCS B S B i ..ot 1
2 BB B BB X LEIRE . ..........oceceeeee et 2
2.1 B BB R IR L .ottt 2
2.2 BRATHE CCS HEG LEBEIISIN—EHEIEMERY. ... 3
2.3 BB TR BT .ottt e, 6
2.4 FRFEE X0 SUEAERZHAIEIRR ...ttt 9
2.5 FRRGRZERLINEIZE PP STUEHIEIRE. ..o, 9
B BB TR .ottt 11

1 ABi&ER CCS RESHRIIRER
o EnRIERRELN

o FHR CCS WAEE R I ERERIR I BIREmERY
o IRHEBHE, — Y image TIEERGERE) UCD

o WFTHEIREEM X0 Birx4



i3 TExAS
ZHCAFM3 INSTRUMENTS

o PWiETREIRBEMN pp XHF

2 [iSHEEERIXLEE
21 EREGBEIERRERY

BE, BRA2EEER T EVM AIBIESREANBCH CCS MBER. AFPEESE—ATENH
TERFR. B2, SAFPEHE (CS IESETURBE—LmFER. B 2-1 B R ENAERER.

. Problems ¥ . Advice & Memory Allocation = Stack Usage + Search © Console @ Internal Web Browser

3 errors, 1 warning, 0 others

Description
v @ Errors (3 items)

a gmake: *** No rule to make target 'C:stelsf-f"Desktopp’PCMIBB;’Desktopf’PCMlEBiDewterCDN381EENLiﬂkew’cytlonej28»\_headers.cmd" needed by ‘IBB_PMP20587A_UCD3138128A.0ut’.

& gmake: *** No rule to make target 'C;/Users/ [l Deskiop/PCMIBE/Deskiop/PCMIBB/ Device/UCD3138128A/Linker/cyclone_128A.cmd', needed by '1BB_PMP20587A_UCD3138128A.0ut',
& gmake: Target ‘all' not remade because of errors.

Warnings (1 item)

& 2-1: “No rule to make target” =

R LIERE(E Linked Recourse BENEINARN “"copy PARENT “"HIEIARR. BXE—NHEFH
Zliﬂiﬂ,rl‘ﬁmtz:ﬁ?fﬂ’ﬂﬂ%{:, —N invalid location {82 HIMIE project properties -> Resource ->
Linked resource -> Linked resource W& 2-2 Fi~.

Linked Resources

v Resource

Path Varisbles | Linked Resources

Linked Resources

ocation Fda

mpdet cyclone.omd copy_PARENT\Device\UCD 31 38\Linker\cydlone cmd

Arrn Linkes ydone heade

31 38\Linker\cydone headers ond Delete

m Hex Utilty [Disabled foar_program_fash Source\clear_program_flash

& 2-2: Invalid location for linked Resources

FBREEMIIRIGIERN “copy PARENT\” {E—A “PROJECT LOC\..\..\" HTERLURRXMEIR
. —MERRRFRIZEIE 2-3,
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@ Properties fo O
type filter text Linked Resources T
Path Variables
Resource Filters Linked resources in project188, PMP205B7A'. —
General Resource Name Location Edit...
v Build v & Variable Relative Location Convert
v ARM Compiler » cyclone.cmd PROJECT_LOQ\.\.\Device\UCD3138\Linker\cyclone.cmd
Processor Options # cyclone_headers.cmd PROJECT_LOQ\.\..\Device\UCD3138\Linker\cyclone_headers.crnd Delete...
Optimization & clear_program_flash.c PROJECT_LOCQ\.\.\Device\UCD3138\Source\dear_program _flash.c
Include Options 3 load_UCD3138.asm PROJECT_LOQ\.\..\Device\UCD3138\Source\load_UCD3138.asm
MISRA-C:2004 # cyclone_64.cmd PROJECT_LOQ\.\.\Device\UCD3138064\Linker\cyclone_64.cmd
ULP Advisor # cyclone_64_headers.cmd PROJECT_LOQ\.\.\Device\UCD3138064\Linker\cyclone_64_headers.cmd
Advanced Options ¢ clear_program _flash_1.c PROJECT_LOQ\.\..\Device\UCD3138064\Source\clear_program _flash_1.c
ARM Linker i@ clear_program _flash_2.c PROJECT_LOQ\.\..\Device\UCD3138064\Source\clear_program_flash_2.c
ARM Hex Utility [Disabled) % load_UCD3138064.asm PROJECT_LOQ\.\.\Device\UCD3138064\Source\load_UCD3138064.asm
Debug 4 zero_out_integrity word_0.c |PROJECT_LOQ\.\..\Device\UCD3138064\Source\zero_out_integrity word_0.c
Git i zero_out_integrity word_1.c |PROJECT_LOQ\.\..\Device\UCD3138064\Source\zero_out_integrity word_1.c
# cyclone_64A.cmd PROJECT_LOQ\.\..\Device\UCD3138064A\Linker\cyclone_64A.cmd
# cyclone_64A_headers.cmd PROJECT_LOQ\.\..\Device\UCD3138064A\Linker\cyclone_64A_headers.cmd
i@ dlear_program flash_1.c PROJECT_LOQ\.\.\Device\UCD3138064A\Source\clear_program_flash_1.c
4 clear_program_flash_2.c PROJECT_LOQ\.\.\Device\UCD3138064A\Source\clear_program_flash_2.c
3 load_UCD3138064A.asm PROJECT_LOQ\..\..\Device\UCD3138064A\Source\load_UCD3138064A.asm
i zero_out_integrity word_0.c |PROJECT_LOQ\.\..\Device\UCD3138064A\Source\zero_out_integrity word_0.c
4 zero_out_integrity_ word_1.c | PROJECT_LOQ\.\..\Device\UCD3138064A\Source\zero_out_integrity word_1.c
# cyclone_128.cmd PROJECT_LOQ\.\..\Device\UCD3138128\Linker\cyclone_128.cd
# cyclone_128_headers.cmd PROJECT_LOQ\.\..\Device\UCD3138128\Linker\cyclone_128_headers.cnd
4 clear_program_flash_0.c PROJECT_LOQ\.\.\Device\UCD3138128\Source\clear_program_flash_0.c
4 clear_program _flash_1.c PROJECT_LOQ\.\.\Device\UCD3138128\Source\clear_program _flash_1.c
& clear_program _flash_2.c PROJECT_LOQ\.\.\Device\UCD3138128\Source\clear_program_flash_2.c
4 clear_program_flash_3.c PROJECT_LOQ\.\.\Device\UCD3138128\Source\clear_program_flash_3.c
3 load_UCD3138_128.asm PROJECT_LOQ\.\..\Device\UCD3138128\Source\load_UCD3138_128.asm
2 Show advanced settings Apply and Close | Cancel

& 2-3: Valid location for linked Resources

22 EHATFAR CCS FEIETEBIEIS I —EBIREFETERY

¥ CCS ARFBRARISEINTENG, TRImERINNIETRESBRMELAN. ENE 2-4 &
RIBIR #1559 Interrupt handlers must be compiled in ARM mode” , HiEBFXHE

standard interruptc’ , software interrupt.c’ 1 interrupts.c’ ., HEEIRAIRAREE SRR
FSEREWRTE ARM 1EI(TIIE Thumb #830) T#HfTHRIE. T CCS AR, 1REH ARM RRIRIGHED
BRREARIES:, MBS0 Thumb &, NMSEUWERE (BFR, .C XHHEELL Thumb &R
E, LUB/IMERERD)
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UCD3136AB4A
3 UCD3138A64A-Sunflower
& UCD3138A-Sunflower

Path

UCD3138_LLC_HB
33.LLC HB

UCD3138 LLC_HB
UCD3138 LLC_HB
UCD3138 LLC_HB

UCD3138 LLC_HB Y
UCD3138LLC_HB

&l 2-4: Interrupt handlers must be compiled in ARM mode
XEEEEMLES:

1,1®& 'standard interruptc’ , ‘software interruptc’ FJ ‘interrupts.c’ FEANIHTE ARM &I
TmiE, LCANECEREY software interrupt.c’ #£ ARM B NwiE, WE 2-5 iR BEUA LRSS
RECE., mih project explorer pane -> iy 'standard interruptc’ -> click properties -> Build -
> ARM Compiler -> Processor Options. SAlgi%E "32" .
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i
type filter text Processor Options s
Resource
v Build

i ion: UCD3138128A [ Acti o . r—
~ Arm Compiler Configuration: [Active ] Manage Configurations.

Processor Option
Optimization
Include Options Target processor version (—-silicon_version, -mv) e 4

MISRA-C:2004 Designate code state, 16-bit (thumb) or 32-bit (--code_state) |32
ULP Advisor

> Advanced Option

Spedify floating point support (--float_support) 9 fpalib

® ti_arm9_abi

Little endian code [See ‘General' page to edit] (--little_endian, -me)
_ Restore Defaults Apply
@ Show advanced settings Apply and Close Cancel

& 2-5: Setting the Designate code state to ARM 32-bit Mode for Interrupt Handler Compilation

2, M&— ‘“#pragma CODE STATE (function name 32)” TEFMTREZ BILARIGEIEE I ARM
WRImE. BGIGE  standard interruptc’ w,  'void standard interrupt(void) #4RTE ARM &=
iE. {EA “#pragma CODE STATE (standard interrupt 32)” 1Lt ‘standard interrupt(void)’ 1£
ARM #EXFHiE, 40 snippetl Fix.

#pragma INTERRUPT (standard_interrupt, IRQ)
#tpragma CODE_STATE (standard_interrupt, 32)
void standard_interrupt(void)
{
handle_standard_interrupt_global_tasks();
switch (supply state)

snippet 1: Enforce ‘standard interrupt(void)’ to be built in ARM mode

TPS53647/67 ZHH I L T I F157%] 5



I3 TEXAS
ZHCAFM3 INSTRUMENTS

23 ERIGEWT

B, FAPtEAEEERS CCS MAEEBIREMITIEBFRRR image MNiAE, —14~ “Device does
not appear to be in ROM mode after ENABLE ROM command” BIfEIRIERANE 2-6 Fi7.

[T

Mate: Use the Fusion GUT's buitn frmmare downkoad tool f you need fo Z fash but want to keep your
Unlkz the Fusion GLI, this toal doss nat requie that the device have frrware boaded o be able to excaute s program.

ofl®

|z
El®

copylog | [ Cleartog Other .. | | ScaforDevicesinProgramMode | ScanforDevicesinROM Mode Closz

Fusion Digital Power Studio v3.0.77 [2021-12-23] | DC-DC 1B Fimmwiare v0.0.8317 @ Address 88d 4 Toxas Insusaers | fusion digital power

& 2-6: Device lockup

N FFAR Lockup Avoidance for UCD3138 Devices &g SFEREFINESER0HIT TIFMANSD
. BRT R AFMPRAEINGRR, XBEH RN ETRESRMRASEABTEEM.

o F—NMEEREEAFEAEFER—INARENRIERRA., UCD B EVM code EHEETFTRIFRRA TI
V5.22~V5.2.5 FF&RA). —&B5 EVM code HAREFEhmIFIR/IRA (401 V5.2.9) RIFHNTIIE. MRAFES
RIS, BANERTEREERA— N RENMESIRE. NRAR, — M RENRERHERENLE.
TRSBUT:

Step1: math Help -> Install Code Generation Compiler Tools-> Tl Complier Updates ,

Step2: REHEUH show only the latest versions of available software -> ARM Compiler Tools 5.2.5
-> Next , 90 2-7 Ffirr.
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B Install O X
Available Software ’
D =
Check the items that you wish to install.
Work with: | http://software-dlti.com/dsps/dsps_public_sw/sdo_cestudio/codegen/Updates/p2win32/ v Add... Manage...
type filter text
Name Version
(] ® ARM Compiler Tools 169.1
__] % ARM Compiler Tools 16.9.0
] ® ARM Compiler Tools 16.6.0 1
"] 4 ARM Compiler Tools 16.3.0
__| 4 ARM Compiler Tools 15.12.7
()& ARM Compiler Tools 151256
"] @ ARM Compiler Tools 15.125
_] @ ARM Compiler Tools 15124
4 ARM Compiler Tools 15.123
% ARM Compiler Toals 15.12.2
4% ARM Compiler Tools 15.12.1
)@ ARM Compiler Tools 1590
"] 4 ARM Compiler Tools 529
|4 ARM Compiler Tools 528
[_]% ARM Compiler Tools 527
% ARM Compiler Tools 5.2.6
4 ARM Compiler Tools 525
_|% ARM Compiler Tools 524
"] % ARM Compiler Toals 523
| % ARM Compiler Tools 5.2.2
Select All Deselect All
Details
TI Compiler Updates -
v
More.
E Show only the latest versions of available software B Hide items that are already installed
a Group items by category What is already installed?
(") Show only software applicable to target environment
8 Contact all update sites during install to find required software
@ nish Cancel

Step3: TERRREESEM.

Step4: {J#471%E8F] v5.2.5 WIE] 2-8 .

& 2-7: Install a compatible compiler version
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&P Properties for IBB_PMP20587 [
type filter text fe=T0 4 ~ 8
> Resource
General
~ Build Configuration: UCD31381284 [ Active ] | Manage Configurations...

~ Arm Compiler
Processor Options

Optimization 5 Project =i Products

Include Options

PISRA-C:2004 Device

ULP Advisor Family: Arm

> Advanced Options

i : - 7 Devi — ¢ .
. Arm Linker Variant and core: <select or type filter text> Generic Arm7 Device <any compatible cores
Arm Hex Utility [Disabled] e Verify...
> Debug _ ) ) )
Git Manage the project's target-configuration automatically
Project byme and l-ch
ompiler version: TIvs5.2.5 vl More...
Output type: Executable
Output format: legacy COFF ~
Device endianness: big -~
Linker command file: [ ~| | Browse..
Runtime suppert library: | <automatic> ~] Browse...

(?) Show advanced settings Apply and Close Cancel
et

& 2-8: Switch to the compatible compiler version
o BHINBERAERBERXY software interrupt.c’ HIRE T —NAKEHE) code optimization level (301
"2-Global Optimizations” ) S5 checksum Z~BE#ERRINEMR, {EFE "2-Global Optimizations” , BsEt
—&B9> UCD3138 RANIREFEaTLARINER checksum By, {B—&B% UCD3138 EFIREHI checksum H)AgE
BRINERR, ATREARLLIBIRR,  'software interrupt.c’ #WERIREN—NEIERM optimization level 30 " 71-
Local Optimizations” ., REBLBIWE 2-9 Fr~. mih project explorer pane -> G#8+H
software _interruptc’ -> click properties -> Build -> ARM Compiler -> Optimization-> 1-Local

Optimizations

Optimization

Speed vs. size trade-offs (--opt_for_speed, -mf) 5
w v . 0 (size] 5 (speed)

Restore Defaults Apply

Apply and Close

& 2-9: - Select 1-Local Optimizations
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24  BIREE.X0 XA

UCD 28 TH8 image —iEETF x0 B8, EGINEPEMINRELEELEREIX0 XF, BEE
WETHRESEEERNE —1out X4, ELER X0 XHEFERIT— post-build d5<$1T
"${CG TOOL HEX}.exe" -x "${BuildArtifactFileName}" -o "${BuildArtifactFileBaseName}x0" -
memwidth 8 ., Y& 2-10 fiw, IGE M HRSITRERINIRE.

ﬁ workspace v12_7 - Code Composer Studio

(- D% v~ B - - -

Project Explorer * § =0

~ = UCD3138_LLC_HB (in LLC_ HB) [Active - UCD3138128A]

# Binaries
& Includes
= Device
& Driver
&P Properties for UCD2138_LLC HB [}
type filter text Build - -
Resource
General ) ) o . X
- Configuration: UCD3138128A [ Active ] Manage Configurations...
~ Build
~ Arm Compiler
Processor Option i Builder [+ Validator # Variables ™ Environment -~ Steps #I Link Order % Dependencies
Optimization
Include Options Pre-build steps
MISRA-C:2004
ULP Advisor
Advanced Option
Armm Linker Description:
Arm Hex Utility [Dis:
Debug
Post-build steps
“${CG_TOOL_HEX).exe™ -x “${BuildArtifactFileMame}” -o “${BuildArtifactFileBaseMame}.x0" -memwidth &
Description:
Tektronix Extended format
Alternatively, create and define a new custom post-build step tool with the name:
I
?) Show advanced settings Apply and Close Cancel

& 2-10: Post-build step for converting the .out file to a.x0 file

2.5 [RRHERINGEIRE .pp XA
MRTCFETLIEUGFIRE.pp XHBIRIA TS B EE.
o IEFBRY preprocessor NAEI&R, Rk project explorer pane -> ik project name -> properties ->
build -> Arm Compiler-> Advanced Options -> Directory specifier->i1& B IEH I T KR
“${PROJECT ROOT}/UCD3138128A" Bl Preprocessor file directory. B 2-11 @—4 UCD3138128A 945l
?0

TPS53647/67 ZHH I L T I F157%] 9
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& Properties for UCD3138_LLC HB ] x
type filter text Directory Specifier RERS]
> Resource

General
« Build Configuration: UCD3138128A [ Active ] ¥ Manage Configurations...

~ Arm Compiler
Processor Options
Optimization Mode automatic (default)
Include Options Compilation output file name, can override --obj_directory (--output_file, -fe) =
MISRA-C:2004
ULP Advisor
~ Advanced Options Assembly file directory (default is ) (--asm_directory, -fs) 2
Advanced Debug Options

}repmnesml file directory (default is ) (--pp_directory) “${PROJECT_ROOT)/UCD3138128A" @

Language Options
Parser Preprocessing Optio | Listing/aref file directory (default is .obj dir) (-ist_directory, -ff) @
Predefined Symbols Temporary file diractory (default is ) (—temp _directory, -#) -]
Diagnostic Options
Runtime Model Options
Advanced Optimizations
Entry/Exit Hook Options
Library Function Assumptic
Assembler Options
File Type Specifier
Directory Specifier
Default File Extensions
Command Files
Arm Linker
Arm Hex Utility [Disabled)]
> Debug

@ Show advanced settings [ Apply and Close Cancel

& 2-11: correct project path for Preprocessor file directory
o IFHRMY Pre-define symbols, s project explorer pane -> s project name -> properties -> build -
> ARM Linker-> Advanced Options -> Command File Preprocessing -> Pre-define., W& 2-12 i8R&
UCD3138128A=1,

@ Properties for UCD3138_LLC_ HB o x
type filter text Command File Preprocessing SRR
MISRA-C:2004
UL Advisor Configuration: UCD3138128A [ Active Manage Configurati
~ Advanced Options onfiguration: ive anage Configurations...

Advanced Debug Options

Language Options
Undefine preprocessor macro _name_ (--undefine)

&
:

Parser Preprocessing Options
Predefined Symbols
Diagnostic Options
Runtime Model Options
Advanced Optimizations
Entry/Exit Hook Options
Library Function Assumptions
Assembler Options
File Type Specifier
Directory Specifier
Default File Extensions
Command Files

~ Arm Linker

Basic Options

File Search Path

~ Advanced Options

Command File Preprocessing
Diagnostics
Linker Qutput
Symbol Management
Runtime Environment

Linktime Qptimization
Miscellaneous
Arm Hex Utility [Disabled]
> Debug

I Don'tuse C preprocessor for command files (--disable_pp)

@ Show advanced settings [ Apply and dose Cancel

10 B HINT S i [ R L) E
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& 2-12: correct Pre-define preprocessor for Arm Linker
o /i explorer pane -> Fifr the project name -> properties ->Build -> Advanced Options ->
Advanced Options -> Predefined Symbols -> Pre-define NAME, 30E& 2-13 18&
UCD3138128A=1,

type filter text Predefined Symbols T
Resource
General
~ Build
~ Arm Compiler
Processor Options
Optimization
Include Options
MISRA-C:2004
ULP Advisor
~ Advanced Options

Configuration: UCD3138128A [Active] ~  Manage Configurations..

Undefine NAME (--undefine, -U) 8 i

Advanced Debug Options
Language Options

Parser Preprocessing Options
Predefined Symbols
Diagnostic Options

Runtime Model Options
Advanced Optimizations
Entry/Bxit Hook Options
Library Function Assumptions
Assembler Options

File Type Specifier

Directory Spedifier

Default File Extensions

Command Files
~ Arm Linker
Basic Options
File Search Path
~ Advanced Options
Command File Preprocessing
Diagnostics

@ Show advanced settings Apply and Close | Cancel

& 2-13: correct Pre-define preprocessor for Build

3 2%

e UCD31xx Technical Reference Manual (Rev. E)

e Lockup Avoidance for UCD3138 Devices
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