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[ Abstract] This article focuses on Microprocessor(MPU) as basic control and algorithm unit to replace special Digital Signal Processing(DSP) chip

based on high-speed processing ability and lower cost of current MPU. And a kind of AVR, ATMEGA 16L is illustrated to discuss optimized strategy
of software and other attentive items during design procedure. It creates a new approach for complex control algorithm in application of

communication field.
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#ih4 SWAP, ERIKS LPM. L EPHH &8 CPI %,

C REHBERMITARES, RBEXMITEEER
BRBHR, REREZNFSHHHY, BETERE £
B EERERE, WELMK. WM CPIES, RE—1
ABRTABHER, THUTLER/MITIME. % CP & CPI
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23 ERAARB
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C B4 &% BERAEN swich FAMNE S XERER
#, RBOTFHR:

switch (i)
{case 1: <i&4) 1>
case 2: <iff) 2>

case n: <iEh) n>

default: <ig4yg n+l1>

}
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#asm

mov 130,
mov 131,
clr 124
add 130, _i

adc 31, 4
ijmp

brtimer: rfjmp 10
rjmp rl

low(brtimer)
high(brtimer)

fjmp m
r0:
ret
10: i
ret

r0:
ret
#endasm

2.5 WMYBMILHTR

ATMEGAI6L 3t45 11 Fr 33k 75 R, 8 FE 4 0 33k 7 R
WPURKELOBIFFE. A, BHEEFFRTH, EF
b[n)f aln}, ARWMTF:

x(n)=b(n)+a(n) (n=0,1,---,47)

EXHMCESHE, BEAH for BIRELH:

for(i = 0; i<48; i++)
{
x[i] = biJ+ali];

)

MF AVR B 8L, HEESERRIE, FREEHME
R TR B ) 47 07 25 11 bk 7 R R, LD A
STH A%, HEATFHEFUNADFAERRAR, RE
XY Z3MREtHFS. SEFRBhEXHERRESH,
FEBN I AN ZHATERFGE, AHSE-LE
BREHEU LI M REFHERD, BHERE NI LNER.
B, ERNLGIEEWERA, A register Al volatile £
RRBEBRMFEZHAGH X Y. Z H0FFE, BLR
R FEZHTRNILTR, WLREFNBTHE
HHRBAREA KRR HRBNTHR:

Idi r31, high(xnaddr) X FPFIE ik z 6
1di r30, low(xnaddr)
1di 29, high(anaddr) a SRR EE y 356
Idi r28, low(anaddr)
Idi r27, high(bnaddr) b R Mt x /5
1di r26, low(bnaddr)
clr 122 H7E- € ]

xn: 1d r20, y+ ;an]dr20  y+1dy
Id 21, x+ s b[n]2121 x+1-2x
add 120, r21 ;a[n]+b(n]>r20
st z+, r20 ;alnj+b[n]>x[n] z+1>z
inc 122
cpi 122, 47
brsh exit
mp xn

exit: H
2.6 BBRIMRIE LB

BFRENERF KU R R K LI L HE B0
B, MXFRAMLEENE, DSPERFRATERKEER
BEEN, MAMMEHRN. BREAMEBESRETE
BIEMEHEES, WEREHHE. FEERSE, BILFFR
T 7] DSP AT b, 546 BE I8 i 0 & 138 I 16 K0
Wm. WEXALRFWR, ~MREEH, 2NAFAE F
MEVRYHELH, ATMEGAIOL B R CEE SR,
BEMESHH 100 & 604 30 EHGHM. H—HHE,
EALTRERR R, HERH DSP ERBERBHMRE.
BEERAEEY, BEE— SRR TREEEER,
Bk, EREN SN N BT RELHE, RER
LWMITRE. B, i ATMEGAIGL B R it E—PERS
BRY « MTHSFHERY b MRE, GRAIFREL o
MBS P HBREEEMEE, XA CETRE, RBRH
%, B c=a*b; ARRERAERTREXAMILHRG,

WFRR:
;115max=a*b;
00007e 2fe2 mov 130, rl8
00007f 2fa0 mov 126, r0x10
000080 2fb1 mov 127, rOxIl

.endm

000081 27ff clr 31
000082 940e 0094 call _mulwl2
000084 + _putwlr 19,20
000084 2f3e mov  r0x13,r30
000085 2f4f mov  r0x14,r31
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_mulwl2:
000094 d004 rcall _chksignw
000095 dff6 rcall _muiwl2u
000096 f40e brtc _mulwl2l
000097 dff0 rcall _anegwl
_mulwl2i:

000098 9508 ret
_chksignw:
000099 94e8 clt
00009a fff7 sbrs 31,7
00009b c002 rjmp _chkswl
00009c dfeb rcall _anegwl
00009d 9468 set

_chkswl:
00009e ffb7 sbrs 127, 7
00009f c006 rjmp _chksw2
000020 95a0 com r26
0000a1 95b0 com 127
0000a2 9611 adiw r26,1
0000a3 f800 bld 10,0
0000a4 9403 inc 10
0000a5 fa00 bst  r0,0

_chksw2:
0000a6 9508 ret
HERRLHBEFERE, RS bITREEEFE, TR

KA PEMREER ], FMRALE RS T AR

mul 122, 120 ;low(a)*b-> rl:r0
mov 124, 0 EREHE 250241
mov 25, rl

mov 22, r2l  high(a)*b->rl:r0
add 10, 125 B HEEL 24

clr 23

adc rl, 23 ERFP
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