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o Master timer cmpl/2/3/4 event
e Timer B cmpl/2/4 event
e Timer C cmpl/2/4 event
e Timer D cmpl/2/4 event
e Timer E cmpl1/2/4 event
e Timer F cmpl/2 event
ifid Cross-timer counter reset bus, F LUK FTA (1)1 5E I #5485 320 I a8 AT |28, aT L
KT A HE R 2870 9 LA, 73 A
N RA TR SRS T R EE NI T U, A CubeMx FRE T H, BAL e RN T A
FiifIPUAH 90° 224 PWM 1724 .
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Output B1
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Output D1
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Timer ldx
~ Time Base Setting
Prescaler Ratio HRTIM Clock Multiplied by 32 (HRTIM Clock is set in Clock...
HRCHK. Equivalent Frequency 5 44F9 Hz
Resulting PWM Frequency Timer PER Hz
Repetition Counter 000
Mode The timer operates in continuous (free-running) mode
~ Timing Unit
Interleaved Mode Disabled
Start On Sync Synchronization input event has no effect on the timer
Reset On Sync Synchronization input event has no effect on the timer
Dac Synchro Mo DAC synchronization event generated
Preload Enable Preload enabled: the write access is done into the preload ...
Update Gating Update done independently from the DIMA burst transfer co...
Repetition Update Update on repetition enabled
Burst Mode Timer counter clock is maintained and the timer operates n_..

Interrupt Requests Sources Selection - Please e 0
MNumber of Master Timer Internal DIMA Request 5. 0
~ Compare Unit 1

Compare Unit 1 Configuration Enable
Compare Value Timer PER=>=2
~ Compare Unit 2
Compare Unit 2 Configuration Enable
Compare Value Timer_ PER==1
~ Compare Unit 3
Compare Unit 3 Configuration Enable
Compare Value (Timer_PER*3)==2

B e B AR R RE CMP/1/2/3 )5, E#:%EFE interleaved Mode 1Y) Quad &1, X FF
CMP1/2/3 st 2x H8)% T PER/4, (PER*2)/4, (PER*3)/4, J5#:HIfd Timer_PER MI{E BT,
CMPL/2/3 &z Iz N H sh 08, TR MHES5.

Timer ldx
~ Time Base Setting
Prescaler Ratio HETIM Clock Multiplied by 32 (HRTIM Clock is set in Clock...
fHRCK Equivalent Frequency 5. 44E9 Hz
Resulting PWM Frequency Timer_PER Hz
Repetition Counter 000
Maode The timer operates in continuous (free-running) mode
~ Timing Unit
Interleaved Mode | Quad :CMP1 value is set to the quarter of the Timer Period:] .
Start On Sync Synchronization input event has no effect on the timer
Reset On Sync Synchronization input event has no effect on the timer
Dac Synchro Mo DAC synchronization event generated
Preload Enable Preload enabled: the write access is done into the preload r...
Lpdate Gating Update done independently from the DMA burst transfer co...
Repetition Update Update on repetition enabled
Burst Mode Timer counter clock is maintained and the timer operates n...

Interrupt Requests Sources Selection - Please en... 0
Number of Master Timer Internal DMA Request S 0
~ Compare Unit 1

Compare Unit 1 Configuration Enable
~ Compare Unit 2

Compare Unit 2 Configuration Enable
~ Compare Unit 3

Compare Unit 3 Configuration Enable
~ Compare Unit 4

Compare Unit 4 Configuration Disable

Timer A FHIBLE -
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Dead Time Insertion

Delayed Protection Maode

Update Trigger Sources Selection : Please enter the num...

Reset Update

Resynchronized Update

Reset Trigger Sources Selection : Please enter the numb. .
1st Reset Trigger Source

Output 1 and output 2 signals are independent
No action

0

Update by Timer reset / roll-over enabled
Update taken into account immediately

1

|The timer counter is reset upon master timer period event |

Interrupt Requests Sources Selection : Please enter the ... 0
Number of Timer A Internal DMA Request Sources - you .. 0
~ Output 1 Configuration
Qutput1 Configuration TA1
Polarity Output is active HIGH
Set Source Selection : Please enter the number of Active Set Sources 1
1st Set Source The master timer period event forces the output to its active state
Reset Source Selection : Please enter the number of Active Reset Sources 1
1st Reset Source Timer compare 1 event forces the output to its inactive state

Timer B 9 fC & -

Dead Time Insertion

Delayed Protection Mode

Update Trigger Sources Selection : Please enter the num...
Reset Update

Resynchronized Update

Reset Trigger Sources Selection : Please enter the numb...

Output 1 and output 2 signals are independent
Mo action

0

Update by Timer reset / roll-over enabled
Update taken into account immediately

1

1st Reset Trigger Source

| The timer counter is reset upon master timer Compare 1 event|

Interrupt Requests Sources Selection : Please enterthe ... 0
MNumber of Timer A Internal DMA Request Sources - you ... 0
~ Qutput 1 Configuration
Output1 Configuration TB1
Paolarity Output is active HIGH
Set Source Selection : Please enter the number of Active Set Sources 1
1st Set Source Master 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 Timer compare 1 event forces the output to its inactive state

Timer C ) Hc & -

Dead Time Insertion
Delayed Protection Mode
Update Trigger Sources Selection : Please enter the num._.
Reset Update

Resynchronized Update

Reset Trigger Sources Selection : Please enter the numb. .

Output 1 and output 2 signals are independent
Mo action

0

Update by Timer reset / roll-over enabled
Update taken into account immediately

1

1st Reset Trigger Source

IThe timer counter is reset upon master timer Compare 2 event I

Interrupt Requests Sources Selection - Please enter the .
MNumber of Timer A Internal DMA Request Sources - you .

~ Qutput 1 Configuration
Output1 Configuration
Polarity
Set Source Selection : Please enter the number of Active Set Sources
1st Set Source

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

1st Reset Source

Timer D AL & -

0
0

1

Output is active HIGH

1

Master Timer compare 2 event forces the output to its active state

Timer compare 1 event forces the output to its inactive state
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Dead Time Insertion Output 1 and output 2 signals are independent
Delayed Protection Mode Mo action
Update Trigger Sources Selection - Please enter the num... 0
Reset Update Update by Timer reset / roll-over enabled
Resynchronized Update Update taken into account immediately
Reset Trigger Sources Selection : Please enter the numb_ 1
1st Reset Trigger Source |The timer counter is reset upon master timer Compare 3 event |

Interrupt Requests Sources Selection - Please enter the 0
MNumber of Timer A Internal DMA Request Sources -vou . 0

» Qutput 1 Configuration

Output1 Configuration TD1
Palarity Output is active HIGH
Set Source Selection : Please enter the number of Active Set Sources 1
1st Set Source Master Timer compare 3 event forces the output to its active state
Reset Source Selection : Please enter the number of Active Reset Sources 1
1st Reset Source Timer compare 1 event forces the output to its in_acti'-;e state

L EEPEECE, i E PWM [ Duty = 20%, S E]FIPUAH 90° =24 PWM B IE R
FT7R

Waveform View

4. ek FE e I AR MR IE] 2D
HRTIME il H: Master Timer [/ External Synchronization input/output ¥ 765 b HoAth 5 i
% DL A At MCU ) 5 B 28 3E 4T TR 26
2 HRTIME 0y =, Fofa i) [R]85 FA7 AT b o B DL S 7 A
e Master Timer start event
e Master Timer CMP1 event
e Timer A start event
e Timer A CMP1 event
ZAD A ] AR HRTIM_SCOUT 4 — AN s a2 R M ik, 51 09 16 A fhrim J& 4, [R]I
T LA 20 #510 ITR10, 1TR10 A LAEEAE Jy lv b FAth i I 3 1 [R) 28 24
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Table 250. TIMx internal trigger connection

TIMx TIMA TiMs TIM20
tim_itr0 Reserved tim1_trgo tim1_trgo
tim_itr1 tim2_trgo tim2_trgo tim2_trgo
tim_itr2 tim3_trgo tim3_trgo tim3_trgo
tim_itr3 tim4_trgo tim4_trgo tim4_trgo
fim_itrd tim5_trgo tima_trgo tim5_trgo
tim_itrs tim8_trgo Reserved timé_trgo
tim_itre tim15_trgo tim15_trgo tim15_trgo
tim_itr7 tim16_oc1 tim16_oc1 tim16_oc1
tim_itr& tim17_oc1 tim17_oc1 tim17_oc1
tim_itr9 tim20_trgo tim20_trgo Reserved
tim_itr10 hrtim_out_sync2 hrtim_out_sync2 hrtim_out_sync2
tim_itr11..15 Reserved

1 HRTIME A B, HAZ2 ) RS AT DR T
o Ji LEREE TIML Y TRGO
o [FEDHINE I HRTIM_SCIN F_E I
BRI FEBESE, AT E HRTIME &5 5E I 2% & A & 3.

N LA HRTIME fCh 3, TIMLIA/ERAM, HRTIME (] Timer A 724 —#% PWM, TIM1 P74 —i%
PWM, P PWM ¥ FAH 180° 2248kt HRTIME HIAMEE[FE2EDhRE . £E CubeMx H i) i
B T EE @RISR B RS DR E) .

HRTIME i &, HRTIME {53, Master timer ] CMP1 SO [EEE A, HoIE 34wk
SR ERE) ITRIO(E AT LUK A5 45 S 4 3 HRTIM_SCOUT, [AIEHE 5885 TIML () ETR
B, HTEZ5HANNER, ARGz ).

EEAW=8

# EXTERNAL FAULT INPUT LINES
> EXTERNAL EVENT LINES
1
External Synchronization ‘Output Synchronization (Master) I ~

Configuration

Reset Configuration
n @ Waster Timer @ Timer D L

© Synchro Configuration @ High Resolution @ External Event C

Configure the below parameters :

e ] © O

~ Master Timer Synchronization

Sync Options HRTIM instance acts as a MASTER, i.e. generates external synchronization output (SYNCOUT)
Sync Output Source A pulse is sent on the SYNCOUT output (16x HRTIM clock cycles) upon master timer compare 1 event
Sync Qutput Polarity Positive pulse on SCOUT output (16x fHRTIM clack cycles)

Master Timer it & (7] LME L CMPL I KT AN A RS AHAH) -
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Timer ldx
~ Time Base Setting
Prescaler Ratio
fHRCK Equivalent Frequency
Period
Resulting PWM Frequency
Repetition Counter
Maode
~ Timing Unit
Interleaved Mode
Start On Sync
Reset On Sync
Dac Synchro
Preload Enable
Update Gating
Repetition Update
Burst Maode

~ Compare Unit 1
Compare Unit 1 Configuration
Compare Value

Timer A it & :

Dead Time Insertion
Delayed Protection Mode

Update Trigger Sources Selection : Please enter the num._.

Reset Update
Resynchronized Update

Interrupt Requests Sources Selection : Please enter the number of Active Interrupt R...
MNumber of Master Timer Internal DMA Request Sources - you first have to enable th...

HRTIM Clock (HRTIM Clack is set in Clock Configuration Tab with Max Value = 170MHz)

1.7E8 Hz

Timer_PER Hz

0x00

The timer aperates in continuous (free-running) mode

Disabled

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

No 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
0

0

Enable
Timer PER==1

Cutput 1 and output 2 signals are independent
Mo action

0

Update by Timer reset / roll-over enabled
Update taken into account immediately

Reset Trigger Sources Selection - Please enter the numb... 1

1st Reset Trigger Source

|The timer counter is reset upon master timer period event I

Interrupt Requests Sources Selection : Please enterthe ... 0
MNumber of Timer A Internal DMA Request Sources -vyou ... 0

TIM1 FIBECE, TIMLM, TAEAE Reset Mode, PWM f%i HitE =y PWM_MODEL1.

TIM1 Mede and Configuration

Slave Mode Reset Mode |

V]

Trigger Source 10 | V|
Clock Source |Imemal Clock V|
Channel1 [PWM Generation CH1 CH1N ~]
~

|

Channel2 |D\sable

Prescaler (PSC - 16 bits value)

Counter Mode

Dithering

Counter Period (AutoReload Register - 16 bits value )

Internal Clock Division (CKD)

Repetition Counter (RCR - 16 bits value)

auto-reload preload

Slave Mode Controller
> Trigger Output (TRGO) Parameters
> Break And Dead Time management - BRK Configuration
» Break And Dead Time management - BRK2 Configuration
> Break And Dead Time management - Output Configuration
> Clear Input
~ PWM Generation Channel 1 and 1N

Mode

Pulse (16 bits value)

Output compare preload

Fast Mode

CH Polarity

CHN Polarity

CH Idle State

0

Up

Disable

No Division
0

Enable
Reset Mode

PWM mode 1

Pulse_Width
Enable
Disable

High

High

Reset

VLR FEPRCE, SEIEIRP 180° 26 PWM BIE AT T TR .
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Waveform View

Cl: HRTIM_TA1 C2:TIM1_CH1

R A ULIAIAE A MCU ) HRTIME Z [A58 B[Rl 22 . b ian MCUL ) HRTIME i 3% %,
MCU2 ] HRTIME i N1 %, AR BB E a0 N Frs .

MCU1 ) HRTIME [FI’bHic &, Master timer ff] CMP1 FHARHON R F4E, [R5 AE 5 26 20k
3| HRTIM_SCOUT &} ..

Master Timer Enable

Timer A [TA1 and TA2 outputs active -
Timer B |Disable -
Timer C |Disable -
Timer D [Disable -
Timer E |Disable -
Timer F |Disable -

> EXTERNAL FAULT INPUT LINES
? EXTERNAL EVENT LINES

| External Synchronization |Output Synchronization (Master) I -

Configuration

@ Burst Mode Confic @ Master Timer ® User Constants ® NVIC Settings ® DMA Settings @ GPIO Settings

@ HRTIM Interrupt Configuration ® High Resaolution @ External Event Configuration @ Fault Lines Configuration @ ADC Triggers Configuration

Configure the below parameters

~ Master Timer Synchronization

Sync Options HRTIM instance acts as a MASTER, i.e. generates external synchronization output (SYNCOUT)
Sync Output Source A pulse is sent on the SYNCOUT output (16x fHRTIM clock cycles) upon master timer compare 1 event
Sync Output Polarity Positive pulse on SCOUT output {16x HRTIM clock cycles)

MCU1 Master Timer fic. & (7] LUE 2L CMPL BRI AN 5] RS FHAR) -
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Timer ldx
~ Time Base Setting
Prescaler Ratio HRTIM Clock (HRTIM Clock is set in Clock Configuration Tab with Max Value = 170MHz)
fHRCK Equivalent Frequency 17E8 Hz
period
Resulting PWM Frequency Timer_PER Hz
Repetition Counter 0x00
Mode The timer operates in continuous (free-running) mode
~ Timing Unit
Interleaved Mode Disabled
Start On Sync Synchronization input event has no effect on the timer
Reset On Sync Synchronization input event has no effect on the timer
Dac Synchro No DAC synchronization event generated
Preload Enable Preload enabled: the write access is done into the preload register
Update Gating Update done independently from the DMA burst transfer completion
Repetition Update Update on repetition enabled
Burst Mode Timer counter clock is maintained and the timer operates normally

Interrupt Requests Sources Selection - Please enter the number of Active Interrupt R... 0
Number of Master Timer Internal DMA Request Sources - you first have to enable th... 0
~ Compare Unit 1

Compare Unit 1 Configuration Enable
Compare Value Timer PER>=1

MCU1 Timer A fit & :
Dead Time Insertion Output 1 and output 2 signals are independent
Delayed Protection Mode No action
Update Trigger Sources Selection : Please enter the num... 0
Reset Update Update by Timer reset / roll-over enabled
Resynchronized Update Update taken into account immediately
Reset Trigger Sources Selection : Please enter the numb... 1
1st Reset Trigger Source |The timer counter is reset upon master timer period event |

Interrupt Requests Sources Selection - Please enterthe ... 0
Number of Timer A Internal DMA Request Sources -you ... 0

[l 7% EAERE T S In AN T 1) PBL AT LAY, SRAEFID Ik rf BEAE PBL 77/

/* USER CODE BEGIN HRTIM1 MspPostInit 1 */
GPIC InitStruct.Pin = GPIO PIN 1:
GPIC InitStruct.Mode = GPFIC MODE AF FPF:
GPIC InitStruct.Pull = GPFIO NOPULL:
GPIC InitStruct.Speed = GPIO SPEED FREQ VERY HIGH:
GPFIC InitStruct.Rhlternate = GPIO AF13 HRTIMI1:
HAL GPIO Init(GPIOB, &GPIO InitStruct):
/* USER CODE END HRTIM1 MspPostInit 1 */

MCU2 [f] HRTIME [FZPBCE, [F2P{55KE HRTIM_SCIN.

Naster Timer Enable

Timer A |TA1 and TA2 outputs active V|
Timer B |D\sable ~ |
TlmErC|D\sabIE V|
Timer D |D\sable ~ |
T|merE|D\sabIe V|
Timer F [Disable ~]

2 EXTERNAL FAULT INPUT LINES
> EXTERNAL EVENT LINES
|Exlerna| Synchronization |Input Synchronization (Slave) I V|
1

Configuration

Reset Configuration

Configure the below parameters :

agearchcarn | @ © L

~ Master Timer Synchronization
Sync Options HRTIM instance acts as a SLAVE, i.e. it is synchronized by external sources (SYNCIN)
Sync Input Source

MCU2 Timer A fIFCE, K HRTIM_SCIN KJ[E 45 5ik Timer A 8473 8 8hit%k.
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~ General
Timer Idx Timer A
Basic/Advanced Configuration Advanced (using HAL_VWaveform methods)
~ Time Base Setting
Prescaler Ratio HRTIM Clock (HRTIM Clock is set in Clock Configuration Tab with Max Value = 170MHz)
Period Timer_PER
Repetition Counter 000
Up Down Mode Timer counter is operating in up-counting mode
Mode The timer operates in continuous (free-running) mode
« Timing Unit
Interleaved Mode Disabled
Start On Sync Synchronization input event starts the timer
Reset On Sync Synchronization input event resets the timer
Dac Synchro Mo DAC synchronization event generated
Preload Enable Preload enabled: the write access is done into the preload register
Update Gating Update done independently from the DMA burst transfer completion
Repetition Update Update on repetition disabled

< Output 1 Configuration

Qutput? Configuration TA1
Polarity Output is active HIGH
Set Source Selection - Please enter the number of Active Set Sources 1
1st Set Source Timer counter reset event coming solely from software or SYNC input forces the output to its active state
Reset Source Selection : Please enter the number of Active Reset Sources | 1
1st Reset Source Timer compare 1 event forces the output to its inactive state

Pl EREPPECE, R E MCUL 5 MCU2 i Timer A ) PWM K Duty = 20%, Sl 31
W 180° AZfE PWM W UNR FF s o

Waveform View

C1: MCU1TA1 C2:MCU2TA1l C5:HRTIM [ ke

iEit HRTIM_SCIN 5 HRTIM_SCOUT, [i& HRTIME FIE = 5 ME 7R, AT LSl 24

MCU Z [ 28 I F, W R R
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SCOUT SCIN SCOUT SCIN SCOUT

5. /NG5

Kot kS B E I 28 HRTIME HIEIEThRET T4, 3T STM32G474 A1 CubeMx T B35 B
AT [ 52 B HRTIME [ Fh [525 Th RS
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