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brick_dcde_main.c

brick_dcdc.h brick_dcdc.c
declaration of all definition of all global
global variables for variables for solution
solution module module
Device_init() brick_dedc_get_measuremetns global variables initialization
Devive_initGPIO() brick_dcdc_updateSyncBuckDuty
B brick_update_overcurrentlimit
brick_dcdc_initUserVariables(); brick_dcdc_readOverCurrent_TripFlag updateDutyTarget
breik_dedc_initProgramVariables() brick_dedc_clearOverCurrentTripFlag UpdateDutyslewed
brick_dcdc_setupDel()
brick_dcdc_setupSfra()

updateVoutTarget
updateVoutSlewed
brick decde setupSiraGui setOverCurrentTripLimit
- —selup 0 Run Lab updateOverCurrentStatus
un Labx updateVoutlLog
Trip all ePWM
Background Loop
A1 -> update dutyTarget and VoutTarget Lab2:
A2-> SFRA GUI background tasks R )
©1 -> Update overcurrent Status Lab1: Update desired Voult
A Update duty set value Update error
€2 -> Update Overcurrent limi, Update buck dut Calculate control
Update Controller Coefficients P Y
€3 -> Update Vout Log

Collect SFRA data effort
Update buck duty
ISR1
[ brick_dcdc_get_measurements 1 m

run corresponding Lab
brick_dcdc_lab1() for open loop

brick_dcde_lab2() for closed loop
VMC
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Lab Mode: Open-Loop VMC
Manual duty cycle control with measurement feedback
Function: brick_dcdc_lab1() @ fsw = 200kHz

ISR Trigger
ADC_B EOC3 @ 200kHz

v

ADC Module Software Processing (ISR) CMPSS 1-4
(Overcurrent Protection)
Inputs:
« Iph1-4 (analog signals) 1. brick_dcdc_get_measurements() Inputs:
* Vin (analog) > « brick_dcdc_lph1/2/3/4_pu = ADC_readResult(ADCA_SOCO-3) x ADC_SCALE Iph1-4 (analog currents)
+ Vout (analog) « brick_dede_Vin_pu = ADC_readResult(ADCB_SOC1) x ADC_SCALE Trip Level: 82.9A
Outputs: « brick_dede_Vout_pu = ADC_readResult(ADCB_SOC3) x ADC_SCALE Outputs:
ADCA_SOC0-3, ADCB_SOC1,3 TZ CBC Trip Signal
(Digital counts) 2. Manual Duty Cycle Setting » Force PWM Low
brick_dedc_dutySet_pu = BRICK_DCDC_SFRA_INJECT(brick_dcdc_dutySlewed_pu)

User sets brick_dedc_dutySetRef_pu

3. SFRA Data Collection
BRICK_DCDC_SFRA_COLLECT(&brick_dcdc_dutySet_pu, &brick_dcdc_Vout_pu)

4. brick_dcdc_updateSyncBuckDuty(brick_dcdc_dutySet_pu)
Calculate CMPA values for 4 phases:
CMPA = brick_dcdc_dutySet_pu x brick_dcdc_EPWM_TBPRD
Write to PWM_Iph1/2/3/4 CMPA registers

v

ePWM Modules (PWM_Iph1/2/3/4)

Inputs:
CMPA values (dutySet_pu x TBPRD)
TBPRD = 748 counts <

Trip

Outputs:
PWM signals to 4 phases
Phase shifts: 0°, 90°, 180°, 270°
fsw = 200kHz

Background Tasks (main() loop - State Machine)

Alpha State A (1kHz)

« brick_dcdc_updateDutySlewed()
+ BRICK_DCDC_SFRA_RUN_BACKGROUND(&BRICK_DCDC_sfra)

Alpha State B (100Hz)
« TCM data logging (if enabled)

Alpha State C (10Hz)
+ brick_dcdc_updateOverCurrentLimit()
brick_dcdc_updateOverCurrentStatus()
brick_dedc_updateControllerCoefficients()

A 3-2. KW 1 - FEIR MR E
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Lab Mode: Closed-Loop VMC with DCL DF22
Function: brick_dcdc_lab2() @ fsw = 200kHz

ISR Trigger
ADC_B EOC3 @ 200kHz

v

ADC Module

Software Processing (ISR)

Inputs:
+ Iph1-4 (analog signals)
* Vin (analog)

+ Vout (analog)
Outputs:
ADCA_SOCO0-3, ADCB_SOC1,3
(Digital counts)

1. brick_dcdc_get_measurements()
« brick_dedc_Iph1/2/3/4_pu = ADC_readResultADCA_SOC0-3) x ADC_SCALE
« brick_dede_Vin_pu = ADC_readResult(ADCB_SOC1) x ADC_SCALE
« brick_dcdc_Vout_pu = ADC_readResult{ADCB_SOC3) x ADC_SCALE (feedback)

CMPSS 1-4
(Overcurrent Protection)

Inputs:
Iph1-4 (analog currents)
Trip Level: 82.9A

Outputs:
TZ CBC Trip Signal

2. Error Calculation

brick_dcdc_vOutSet_pu = BRICK_DCDC_SFRA_INJECT (brick_dcdc_vOutSlewed_pu)
brick_dcdc_ek_pu = brick_dedc_vOutSet_pu - brick_dedc_Vout_pu

» Force PWM Low

3. DCL DF22 PI Controller Execution
brick_dede_uk_pu = BRICK_DCDC_DCL_RUN_IMMEDIATE(&brick_dcdc_ctrl, brick_dcdc_ek_pu)

Controller Type: 2nd-order IR (DF22)
H(z) = (b0 + b1xz™" + b2x2°%) / (a0 + a1xz™ + a2xz%)

Output: Control effort uk_pu (duty cycle command)

4. Output Clamping & Anti-Windup

brick_dcdc_dutySet_pu = CLAMP(brick_dcdc_uk_pu, BRICK_DCDC_UK_MIN, BRICK_DCDC_UK_MAX)
Range: 0% to 75% duty (safety margin)

5. SFRA Data Collection
BRICK_DCDC_SFRA_COLLECT(&brick_dcdc_dutySet_pu, &brick_dcdc_Vout_pu)

6. brick_dcdc_updateSyncBuckDuty(brick_dcdc_uk_pu)

Calculate CMPA values for 4 phases:
CMPA = brick_dcdc_uk_pu x brick_dcdc_EPWM_TBPRD
Write to PWM_Iph1/2/3/4 CMPA registers

v

ePWM Modules (PWM_lph1/2/3/4)

Inputs: .
CMPA values (uk_pu x TBPRD) Trip
TBPRD = 748 counts
Outputs:
PWM signals to 4 phases
Phase shifts: 0°, 90°, 180°, 270°
fsw = 200kHz

Background Tasks (main() loop - State Machine)

Alpha State A (1kHz)
« brick_dcdc_updateDutySlewed()

Alpha State B (100Hz)
« TCM data logging (if enabled)

Alpha State C (10Hz)
« brick_dcdc_updateOverCurrentLimit()
brick_dcdc_updateOverCurrentStatus()
brick_dcdc_updateControllerCoefficients()

] 3-3. L5 2 - PAPE e AR =R i ) A R
3.2.5 ADC %1%
ADC f#ns 3-1 .
# 3-1. ADC Fi#R%EH

ADC_A ADC_B
SOC0 Iph1 - A1

SOC1 Iph2 - A9

SOC2 Iph3 - A5 VOUT - B14
Soc3 Iphd - A7

soc4
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4.1.3 PCB 7 /74
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