Vinh Khoa Ton October 22, 2014

Unsigned 16-bit Multiply 8-bit result in 24-bit number

Write a program to multiply a 16-bit unsigned number in the r25:r24 register pair by an 8-bit

number in r26.return the answer in r4:r3:r2

rd:r3:32 =r25:r24 x r26

Simulation of the multiplication problem 10,000x250. The answer should equal 2,500,000 (0x2625A0).

JINCLUDE <m328pdef.inc>  Watch X
MName WValue Type Location
mulslexg_24 test: R25 0x27 """ Register R25 -
ldi r25,HIGH(10000) R24 0x00 ' Register R24
= 1':13?- rz4,LOwW(10000) R26 ox0o ' Register RZ6 -
ldi rz6, 230 ; R4 0x00 " Register Re |
rcall mulslex8 24 R3 0x00 ' Register R3
rimp mulsléxz8 24 test R2 0x00 ' Register R2 —

Figure 1: Start of program with r25 initialized to 0x27

LINCLUDE <m328pdef.incy  Watch X

Mame WValue Type Location

mulslhzS_24_ test: R25 0x27 ' Register B25 | .
ldi r2353, HIGH(10000) R24 0x10 "4 Register R24

ldi r24,Low(l0000) B2 ox00 ' Register R2E |-

e ldi rZ6, 250 - R4 FULRE Register Rd I

roall mulslexs 24 H

) R3 ox00 " Regist B3
rimp mulslexs_24_test = T

R2 Ox00 7 Begister R2 -
Figure 2: variable r24 is initialized to 0x10. Now r25:r24 is 0x2710 (10,00010)

JINCLUDE <m3Z8pdef.incy  Watch X
Mame Value Type Location
mulslbxi_24_ test: RZ5 0x27 ' Register B25 .
ldi r25,HIGH(10000) R24 0x10 "4’ Register R24
ldi rZ24,LOW(10000) RZ6 0xFR "3 Eegister R26 |=
ldi r26, 250 , R4 nx0o ' Register R4 1
= recall mulslexs 24 : B3 agno v Register B3
rjmp mulslex8 24 test B2 0x00 Register B2 Al
Figure 3: variable r26 is initialized to OxFA (25010)
LINCLUDE <m3Z8pdef.incy  Watch X
MName Value Type Location
mulslexzt_24 test: RZ5 Ox27 ' Register B25
ldi r25, HIGH{10000) : R24 0x10 '4’ Register R24
ldi red, LOW(I0000) ¢ RZ6 0xFR "3 Register R26 |=
i*i;l{zriﬁggﬁxa ” . R4 0K26 's" Register R4 1
= rimp mulslexd_24 test Ei ::ij ,%, EZ;:EZE Ei il

Figure 4: End of program with the result is 0x2625A0(2,500,00010) containing in r4:r3:r2 registers
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