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DAC, COMP, HRTIM Fault ZhEEfF 146 FH

KAfEF: HRTIM, Fault, DAC, COMP
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EABIFERZE ] STM32G474 NUCLEO #E4TIiA ), 454 7 DAC, COMP, HRTIM 1)
Refidl,

2. [E5HR

PAL 1% A\15 5 6] DAC % S 53N COMP Hi#s 4T LR, 4 COMP LS )4
(G5 EH#3E] HRTIM 1] Fault4 {55, SkEH] HRTIM 1% A5 5 11E 1k

PA1,external signal

COMP lorO HR_TIM fault HRTIM output waveform
DAC output voltage high/low -
active
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Be BN faultd =A%, RSN mE S IR, HRTIM 4o ib,  Bkdm 3 i fSE o DL
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B 1. DAC B

Clock Configuration

DACT Mode and Configuration

v Software Packs

A

ADCH OUT1 mode |Cnnnected to external pin and to on chip-peripherals o |
ADC2 OUT2 mode |Disable V|
ADC3 [ External Trigger
ADC4
ADCS
v COMP1
COMP2
COMP3 Reset Configuration
COMP4
COMPA
COMPG Us stants
COMPY Configure the below parameters :
CORDIC - S
Ql|Search (Cr A )
CRC \ES w2 o
@& DAC1 ~ DAC Out1 Settings
DAC2 Output Buffer Enable
DAC3 DAC High Frequency Mode Automatic
DACA DMA Double Data Disable
DA Signed Format Disable
FATFS Trigger Software trigger
FDCANA1 Trigger2 MNone
FDCAN2 Wave generation mode Dizabled
FDCAN3 User Trimming Factary timming
FMAC Sample And Hold Sampleandhold Disable
FREERTOS
GPIO
v HRTIMA
& 2. CoMP HEEIFIACE
Figure 168. Comparator block diagram
GRIC
aliemabe
INPSEL HYST P
- POLARITY  —— ) comes_ouT
COMPx_INP 10s[ ] - VALLE
COMPx
COMPx_INM Walkaug EXTI li
INMSEL " - hlnn: .
"
COMPx_INM 10 (S Polarity selecti
DACs_OUTy —— SR e M
DACs_OUTy ——
au:ﬂ: I - HRTIM
102 Vagrmr — |
164 Vagray ——
WS4 TAIO0VE
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COMP1 Mode and Configuration :

Input [+
ADCA put ]
ADC2 Input [-] [DAC1 OUT1 v|
ADC3 [ External Output
ADC4
ADCH

Configuration

COMP2
COMP4
COMP5S
COMPG

COMPT Configure the below parameters :

e @ © o
v DAC ~ Basic Parameters

DAC? Trigger Mode MNone

DAC3 Hysteresis Level None

DACA ~ Qutput Configuration

DA Blanking Source Mone

FATFS Output Pal COMP output on GPIO isn't inverted

FDCANA1

FDCAM2

G EE HRTIM BiHe.
{§ifE TimerA [ TAL % .

3. HRTIMEL B

HRTIM1 Mode and Configuration

[ Master Timer Enable

Timer A|TA1 output active v‘
Timer B |D\aable “ ‘
Timer C |Dwsable ~ ‘
Timer D |Dwsable - ‘
Timer E |Dwsable v ‘
Timer F ‘DISEb\E ~ ‘

» EXTERNAL FAULT INPUT LINES
> EXTERNAL EVENT LINES

FREERTOS
GPIO External Synchronization |Disable ~ ‘

Configuration

1201

AL E TIMA A N OXCFFF, A Bt Boi=, Frgat2iy 3 Faultd 1E fault J5 .
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HRTIM1 Mode and Configuration

Configuration

Q[Search (CtiF) ]

~ General

Timer ldx
Basic/Advanced Configuration
~ Time Base Setting
Prescaler Ratio
fHRCK Equivalent Frequency
Period
Resulting PWM Frequency
Repetition Counter
Up Down Mode
Mode
~ Timing Unit
Interleaved Mode
Start On Sync
Reset On Sync
Dac Synchro
Preload Enable
Update Gating
Repetition Update
Burst Mode
Push Pull
Number of Faults to enable
1st Fault Source
Fault Lock
Dead Time Insertion
Delayed Protection Mode
Update Trigger Sources Selection : Please enter the number of Triggers to s...
Reset Update
Resynchronized Update

Reset Trigger Sources Selection : Please enter the number of Triggers to sel...
Interrupt Requests Sources Selection - Please enter the number of Active Int._
Number of Timer A Internal DMA Request Sources - you first have to enable..

Timer A

HRTIM Clock (HRTIM Clock is set in Clock Configuration Tab with Max Value = 170MHz)
1.0E8 Hz

0xCFFF

1878 Hz

0x00

Timer counter is operating in up-counting mode

The timer operates in continuous (free-running) mode

Disabled

Synchronization input event has no effect on the timer
Synchronization input event has no effect on the timer

Mo DAC synchronization event generated

Preload enabled: the write access is done into the preload register
Update done independently from the DMA burst transfer completion
Update on repetition enabled

Timer counter clock is maintained and the timer operates normally
Push-Pull mode disabled

1

Fault 4 enabled

Timer fault enabling bits are read/write

Output 1 and output 2 signals are independent

No action

0

Update by Timer reset / roll-over disabled

Update taken into account immediately

0

0

0

FHEREPI LU S comparel FIl compare2, 737l ECE N Ox2FFF Al OX8FFF AR fl bk 5

GE

~ Compare Unit 1
Compare Unit 1 Configuration
Compare Value
Greater-than comparison

~ Compare Unit 2
Compare Unit 2 Configuration
Triggered-Half Mode
Compare Value
Auto Delayed Mode

Enable
0x2FFF
Timer Compare 1 event is generated when counter is equal

Enable

Timer Compare 2 register is behaving in standard mode
0x8FFD

standard compare mode

Comparel {2 5 HRTIM i th = Hi~F, compare2 F44 2 J5 i AR AL~

~ Output 1 Configuration
Output1 Configuration
Paolarity

TA1
Qutput is active HIGH

Set Source Selection : Please enter the number of Active Set Sources 1

1st Set Source

Timer compare 1 event forces the output to its active state

Reset Source Selection : Please enter the number of Active Reset Sources 1

1st Reset Source
ldle Mode
Idle Level
Fault Level
Chopper Mode Enable
Burst Mode Entry Delayed

Timer compare 2 event forces the output to its inactive state
The output is not affected by the burst mode operation

Qutput at inactive level when in IDLE state

Output at inactive level when in FAULT state

Qutput signal is not altered

The programmed ldle state is applied immediately to the Output
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NHE Faultd FIRCE, SN E R A R

@ HRTIM In p g n N 2 ault Lines Configuration
Configure the below parameters

QfSeach CtHH) | @ © o

~ Common Prescaler

Prescaler fFLTS=HRTIM
~ Fault Line 1
Line Configuration No Configuration of Fault Line
~ Fault Line 2
Line Configuration Mo Configuration of Fault Line
~ Fault Line 3
Line Configuration Mo Configuration of Fault Line
~ Fault Line 4
Line Configuration Configure Fault Line
Source Fault input is FLT_Int signal (e.g. internal comparator)
Polarity External event is active high
Filter Filter disabled
Lock Fault settings bits are read/write
Line Ctl Enable Fault Line
Counter on Faults (Threshold) 0
Reset Mode Fault counter is reset on each reset / roll-over event
Blanking Source Type Reset-Aligned Window - Blanking window starts on Timer D reset/roll-over and ends on __.
~ Fault Line 5
Line Configuration Mo Configuration of Fault Line
~ Fault Line 6
Line Configuration No Configuration of Fault Line

HRTIM #i H 9 %
NHEJTRE S AN HRTIM %3 9%, BT comparel Al compare2 [t L4 8 2 [f & 1,
HRATE Timer. DMA SEARE (P45 6 N TS0, DR T 908 P02 B 300 R 25 bl A — e 11
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4. ARASSEER

N B AR SEERAY, JeWiistk DAC, #RJE & COMP, 4 COMP %itif(E 585 J5
{fiE HRTIM Fde,

int main(void)

{
HAL Init():
SystemClock Config();
MX_GPIO Init();
MY _DAC1 Init();

if (HAL DAC_SetValue(shdacl, DAC_CHENNEL 1, DAC_ALIGN_12B R,0xS00) !'= HAL OK
{ Error_Handler(): }

if (HAL DAC Start(shdacl, DAC CHANNEL 1) !'= HAL OK)

{ Error Handler(): |}

MX_COMPL_Init ()i

HAL Delay(l000});

MX HRTIM1 Init({);:

if (HAL COMP Start{shcompl) !'= HAL OK)

{ Error_Handler(): }

HAL. HRTIM WaveformOutputStart (ehhrtiml, HETIM OUTFUT_Thl );

HAL HRTIM WaveformCounterStart(shhrtiml, HRTIM TIMERID TIMER A):
while (1)

1

static wold M COMFl Init (woid)

{
hcompl.Instance = COMPL;
hcompl.Init.InputPlus = COMP _INFUT_PLUS IO01;
hcompl.Init.InputMinus = COMF INFUT MINUS D&C1 CHI1;
heompl.Init.0utputPol = COMEF QUTPFUTPOL NONINVERTED:
heompl.Init.Hysteresis = COMF_HYSTERESIS NONE;
hcompl.Init.BlankingSrce = COMP _BLANKINGSRC NONE;
hcompl.Init.TriggerMode = COMP_TRIGGEEMODE NOME;
if (HAL COMP Init({shcompl) != HAL OF)
{

Error Handler();

1

static void MK DAC1 Tnit (woid)
{
DAC ChannelConfIypeDef sConfig = [0};
hdacl.Instance = DACL;
if (HAL DAC Init(shdacl) != HRL OK)
{
Error Handler():
1
3Config.DRAC HighFrequency = DRC_HIGH FREQUENCY INTERFACE MODE AUTOMATIC:
sConfig.DAC DMADoubleDataMode = DISABLE;
sConfig.DAC SignedFormat = DISABLE;
sConfig.DAC SampleBndHold = DAC SAMPLEANDHOLD DISABLE:|
sConfig.DAC Trigger = DAC TRIGGER SOFTWARE;
sConfig.DRC Trigger2 = DAC TRIGGER NONE;
sConfig.DAC OJutputBuffer = DAC OUTFUTIBUFFER_ENABLE;
sConfig.DAC ConnectOnChipPeripheral = DAC CHIPCONNECT_ BOTH:
3Config.DAC UserTrimming = DAC TRIMMING FACTORY;
if (HAL DAC ConfigChannel{shdacl, &sConfig, DAC CHANNEL 1) != HAL OF)
{
Error Handler():
1
}
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static void ME HRTIM1_ Init(woid)
{
HRTIM FaultBlankingCfgTypeDef pFaultBlkCig = {0}:
HRTIM FaultCfgTypeDef pFaultCig = {0}:
HRTIM TimeBaseCiglypeDef plimeBaseCig = {0}
HRTIM TimerCtlTypeDef pTimerltl = [0};
HETIM TimerCfgTypeDef pTimerlig = [0};
HRTIM CompareCigTypeDlef pCompareCfg = [0};
HRTIM OutputCigTypeDef plutputlfg = {0};

hhrtiml.Instance = HRTIMI1;
hhrtiml.Init.HRTIMInterruptResquests = HRTIM IT FLT4;
hhrtiml.Init.Synciptions = HRTIM SYNCOPTION NONWE;
if (HAL HRTIM Init{ehhrtiml) != HAL OK)
{
Error Handler():
}
if (HAL HRTIM DLLCalibkrationStart({chhrtiml, HRTIM CALIBRATICNEATE 3) != HAL OK)
{
Error Handler():
1
if (HAL HRTIM PollForDLLCalibration{shhrtiml, 10) != HAL OK)
{
Error Handler():
1
if (HAL HRTIM FaultPrescalerConfig(shhrtiml, HRTIM FAULTPFRESCRALER DIV1) != HAL OK)
{
Error Handler():
1
pFaultBlkCig.Threshold iH
pFaultBlklfg.ResetMode = HRTIM FAULTCOUNTERRST UNCONDITIOMAL;
pFaultBlkCfg.BlankingSource = HRTIM FAULTBLANKINGMODE RSTALIGNED:
if (HAL HRTIM FaultCounterConfig(shhrtiml, HRTIM FAULT 4, spFaultBlkCfg) !'= HAL OK)
{
Error Handler():
1
if (HAL HRTIM FaultBlankingConfigindEnabkle{ehhrtiml, HRTIM FAULT 4, spFaultBlkCig) != HRL OK)
{
Error Handler():
}
pFaultCig.Source = HRTIM FAULTSQOURCE INTERMAL;
pFaultlfg.Polarity = HRTIM FAULTEOLARITY LOW;
pFaultlfg.Filter = HRTIM FAULTFILTER NCNE;
pFaultlfg.Lock = HRTIM FAULTLOCE RERDWRITE:
if (HAL HRTIM FaultConfig{ehhrtiml, HRTIM FAULT 4, spFaultCig) != HAL OK
{
Error Handler():

1

HAL. HRTIM FaultModeCtl(shhrtiml, HRTIM FAULT 4, HRTIM FAULTMODECTI. EMABLED):
plimeBaseCfg.Pericd = 0xCFFE;
plimeBaseCig.RepetitionCounter = 0x00;
pTimeBaseCig.PrescalerRatio = HRTIM PFRESCRLEEEATIO DIVL;
plimeBaseCfg.Mode = HRTIM MODE CONTINUQUS;
if (HAL HRTIM TimeBaselonfig({shhrtiml, HRTIM TIMERINDEX TIMER R, spTimeBaseCfg) != HAL OK)
{
Error Handler():
1
plimerCtl.UpDownMode = HRTIM TIMERUPDOWNMODE _UP:
plimerCtl.TrigHalf = HRTIM TIMERTRIGHRLF DISABLED;
plimerCtl.GreaterCMPl = HRTIM TIMERGTCMP1 ECQUAL;
plimerCtl.CualChannelDacEnable = HRTIM TIMER DCDE DISABLED;
if (HAL HRTIM WaveformTimerControl {ehhrtiml, HRTIM TIMERINDEX TIMER R, spTimerCtl) != HAL OK)
{
Error Handler():

1
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pTimerCig. InterruptRequests = HETIM TIM IT NONE;

plimerCfg.DMARequests = HRTIM TIM DMRA NONE:

plimerCig. DMASrchddress = 0x0000;

pTimerCfg.DMADsthddress = 0x0000;

pTimerCfg.DMASize = Oxl;

plimerCfg.HalfModeEnable = HRTIM HALFMCDE DISABLED;

pTimerCfg. Interleaveddode = HRTIM INTERLEAVED MODE DISABLED;

pTimerCEg. StartOnSync = HRTIM_SYNCSTART DISABLED;

pTimerCfg.ResetOnSync = HRTIM SYNCRESET DISABLED;

pTimerCfg.DACSynchro = HRTIM DACSYNC NONE;

plimerCfg.PreloadEnable = HRTIM PRELOAD ENABLED;

pTimerCfg.UpdateGating = HRTIM UPDATEGATING INDEPENDENT;

pTimerCfg.BurstMode = HRTIM TIMERBURSTMODE _MAINTAINCLOCE:

plimerCig.RepetitionlUpdate = HRTIM UPDATEQONREFPETITICN_ ENRBLED;

pTimerCfg.PushPull = HRTIM TIMPUSHPULLMCDE DISABLED;
plimerCfg.FaultEnable = HRTIM_TIMFAULTENABLE FAULT4;

pTimerCfg.Faultlock = HRTIM TIMFAULTLOCK READWRITE;

pTimerCfg.DeadTimeInsertion = HRTIM TIMDEADTIMEINSERTICON DISABLED:

plimerCfg.DelayedProtectionMede = HRTIM TIMER A B C DELAYEDPROTECTION DISZBLED;

pTimerCfg.UpdateTrigger = HRTIM TIMUPDATETRIGGER_NCNE;

plimerCfg.ResetIrigger = HRTIM TIMRESETTRIGGER_NONE;

plimerCig.ResetlUpdate = HRTIM TIMUPDATECNRESET ENAELED;

pTimerCfg.ReSynclUpdate = HRTIM TIMERESYNC UPDATE UNCONDITICNAL:

if (HAL HRTIM WaveformTimerConfig{ehhrtiml, HRTIM TIMERINDEX TIMER 2, &pTimerCfg) !'= HAL OK)

{

Error_Handler();

}

pCompareCig.CompareValue = 0x2FFF;

if (HAL HRTIM WaveformCompareConfig(shhrtiml, HRTIM_TIMERINDEX TIMER R, HRTIM_CCOMPRREUNIT_1, spComparseCfg) !'= HAL OH)

{

Error_Handler():

}

pCompareCig.CompareValue = 0x3FFD;

plompareCfg.hutoDelayeddode = HRTIM AUTODELAYEDMODE REGULRR;

plompareCig. Autelelayedlimecut = 0x0000;

if (HAL HRTIM WaveformCompareConfig(shhrtiml, HRTIM_TIMERINDEX TIMER R, HRTIM_CCOMPRREUNIT_2, spComparsCfg) !'= HAL OH)
{
Error_Handler():
}
plutputCfg.Polarity = HRTIM OUTPUTPOLARITY HIGH;
plutputCfg.SetSource = HRTIM OUTFUTSET_TIMCMFP1;
plutputCig.ResetSource = HRTIM OUTFUTRESET TIMCMEZ;
plutputCfg. IdleMode = HRTIM OUTPUTIDLEMODE NONE;
plutputCfg. Idlelevel = HRTIM OUTPUTIDLELEVEL_INACTIVE;
plutputCig. Faultlevel = HRTIM OUTFUTFAULTLEVEL INACTIVE;
pOutputCfg.ChopperModeEnable = HRTIM OUTPUTCHCOPPERMODE DISABLED;
pOutputCig.BurstModeEntryDelayed = HRTIM QUIFUIBURSTMODEENTRY REGULAR;
if (HAL HRTIM WaveformOutputConfig(shhrtiml, HRTIM TIMERINDEX TIMER R, HRTIM OUTPUT_TAl, splutputCfg) !'= HAL OK)
{
Error_Handler()r

}
HAL_HRTIM MspPostInit(shhrtiml);

5. /Neh

STM32G474 7E IC WEBA IR Z IWERERLIE RS, 1T UARYE BARRN H RIGHHATRC E . 78 1
[ 8 FH b DAC B0%6 5 5% 3] COMP HLAL 2T INM BN 1, COMP ffq 5 5i%
2] HRTIM (1) Faultd {55, k& HRTIM B4 41k,
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