-------------------------------------------------------------------------------

; Listing Two – MSP430 assembly language implementation of 

; Low Pass Lattice Wave Digital Filter

;

; Third order Chebyshev with fc ~ 125 Hz

; Multiplication code generated by Horner.java.

;

; Adaptor 0
 Type 1

; Adaptor 1
 Type 4

; Adaptor 2
 Type 1

;

; Alpha0 = 0.03152717358745383

; Alpha1 = 0.03150520431915038

; Alpha2 = 0.00141597724820163

;

; Adapter implementation order: 0,2,1 

; Register assignments: R4=in, R5=in1, R6=in2, R7=p, R8=acc, R9=out1, R10=out2

;-------------------------------------------------------------------------------

;

lowPassFilter

;

; Adaptor 0 - Type 1

;


mov
in,in1


; sample into in1


mov
&LowLPDelay0,in2
; delay int in2


mov
in1,p


; p = in1


sub
in2,p


; p = in1 - in2

; Horner equations: 

; T1 = X * 2^-3 + X

; T2 = T1 * 2^-7 + X

; Fraction result = T2 * 2^-5


mov
p,acc


rra
acc


rra
acc


rra
acc


add
p,acc


rra
acc


rra
acc


rra
acc


rra
acc


rra
acc


rra
acc


rra
acc


add
p,acc


rra
acc


rra
acc


rra
acc


rra
acc


rra
acc


add
in2,acc

; acc = out2


mov
acc,&LowLPDelay0
; store delay for next time


sub
p,acc


; out1 = out2 - p


mov
acc,out1

; Save top output

;

; Adaptor 2 - Type 1

;


mov
&LowLPDelay1,in1
; in1 = delay1


mov
&LowLPDelay2,in2
; in2 = delay2


mov
in1,p


; p = in1


sub
in2,p


; p = in1 - in2

; Horner equations: 

; T1 = X * 2^-3 - X

; T2 = T1 * 2^-2 + X

; Fraction result = T2 * 2^-9


mov
p,acc


rra
acc


rra
acc


rra
acc


sub
p,acc


rra
acc


rra
acc


add
p,acc


rra
acc


rra
acc


rra
acc


rra
acc


rra
acc


rra
acc


rra
acc


rra
acc


rra
acc


add
in2,acc

; acc = out2


mov
acc,&LowLPDelay2
; store delay for next time


sub
p,acc


; acc = out1

;

; Adaptor 1 - Type 4

;



mov
in,in1


; sample into in1


mov
acc,in2

; out from previous stage


mov
in2,p


; p = in2


sub
in1,p


; p = in2 - in1

; Horner equations: 

; T1 = X * 2^-7 + X

; Fraction result = T1 * 2^-5


mov
p,acc


rra
acc


rra
acc


rra
acc


rra
acc


rra
acc


rra
acc


rra
acc


add
p,acc


rra
acc


rra
acc


rra
acc


rra
acc


rra
acc


sub
in2,acc

; acc is out2


mov
acc,&LowLPDelay1
; store delay for next time


sub
p,acc


; acc is out1

;

; Combine outputs

;


add
out1,acc

; sum of output1 + output2


rra
acc


; divide by two


mov
acc,out

; output in "out"


ret
