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CALCULATE_PID:

push.s ; Save SR and W0-W3

bclr.b IFSO+1, #3 ; CIr IRQ flag in interrupt controller

mov #PID_REG_BASE, w8 ; Init pointer to PID register block

mov #PID_GAIN_REG_BASE, w10 ; Init pointer to PID gain register block
mov ADBUF1, w0 ; Read ADC to get voltage measurement
mov COMMANDED_VOLTAGE, wl ; Get commanded output voltage

sub  wil, w0, w0 ; WO = proportional voltage error

mov PROPORTIONAL_ERROR, wl ; Get previous voltage error

sub w0, wl, w2 ; diff error = new verr - old verr

mov w0, PROPORTIONAL_ERROR ; Store New Proportional Voltage Error
mov w0, PREINTEGRAL_TERM ; Store copy PERR as pre integral term
mov w2, DERIVATIVE_ERROR ; Store new Derivative Error

; These registers are reserved for PID calculations
; W6, w7 = contains data for MAC operations
; w8, wl0 = pointers to error terms, and gain coefficients

SUM_PID_TERMS:
clr A, [w8]+=2, w6, [w10]+=2, w7 ; Clr A, prefetch w6, w7
mac w6*w7, A, [w8]+=2, w6, [w10]+=2, w7 ; MAC proportional term and gain
mac w6e*w7, A, [w8]+=2, w6, [wl0]+=2, w7 ; MAC derivative term and gain
mac w6é*w7, B, [w8]+=2, w6, [wl0]+=2, w7 ; Update Integrator

add ACCA ; Add ACCB (Integrator) to ACCA

sftac A, -#8 ; scale accumulator (shift)

mov ACCAH,w0 ; Read MSW of acca (result)

btst ACCAU,#7 ; Check sign bit of ACCA

bra z, OUTPUT_PWM ; Branch if acca PWM value is positive

clr w0 ; Clear negative PWM values
OUTPUT_PWM:

mov w0, DC1 ; Output new duty cycle value

pop.s ; Restore SR, w0-w3

retfie ; Return from Interrupt
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