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/************************************************************************/

/* ML6C/ 62 SAMPLE PROGRAM */
/* FI LENAME: */
/* DESCRI PTI O\ */
/* -- Multiplies signed 32-bit nunbers together using registers. */
/* -- Result of 32-bit signed multiplicand x 32-bit signed */
/* multiplier operation is stored in 2 long integer variables */
/* for a 64-bit product. */
/* */
/* CAUTI ON: This sanpl e program needs NC30WA V5. 00 Rel easel */
/* */
/* Copyright 2003 by RENESAS SOLUTO NS */
/* Al rights reserved. See Terns and Conditions docunent */
/* regarding the use of this sanple program */

/************************************************************************/

long lvarl, Ilvar2; /1
long long ret _I1; // return value for |ong-1long-type
long long result_64; /1

voi d mai n(void);
long long long_int_signed_nmultiply(long multiplier, long nmultiplicand);

voi d mai n(voi d) /1 main loop for test
{

lvarl = Ox7fffffff; /1 test value set

I var2 = 0x80000000;

ret_ Il =1long_int_signed_multiply(lvarl, |var2);

{

whil e(1); /1 end | oop

}

}

long long long_int_signed_multiply(long nmultiplicand, long nmultiplier)
/1 multiplies two 32-bit signed nunber
/1 returns pointer to 64-bit product

{
unsi gned char sign_flag; /1
asn("pushm A0, A1"); /! RBRLIR2RO is return val ue
asn("nov. b #0,%@, sign_flag); /1 signed flag "0" clear
asm("mov.w $@R0", multiplicand); /1 multiplicand | ower 16bit
asm("mov.w 2+$@R2", multiplicand); // multiplicand upper 16bit
asnm("j pz MJUL32_S 010"); /1 signed check
asnm("not.w RO"); /1 neg
asnm("not.w R2"); /1 neg
asn("add.w #1, R0"); /1 neg
asn("adcf.w R2"); /'l neg
asm("mov. b #1,$@, sign_flag); /'l signed flag set "1"
asm("MJL32_S 010:");
asn("mov.w $@RL", multiplier); /1 multiplier |ower 16bit
asn("rmov.w 2+$@R3", multiplier); /1 multiplier upper 16bit
asnm("j pz MJUL32_S 020"); /] signed check
asnm("not.w R1"); /'l neg
RJJO05B0326-0100Z/Rev.1.00 2004.1 Page 6 of 9
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asn("not.w R3");

asn("add.w #1, R1");
asn("adcf.w R3");

asm("bnot 0,$@, sign_flag);
asn("MJL32_S 020:");

asm("push.w R1");
asm("push.w R3");
asn( " push.w R3");
asm("mulu.w R2, R1");
asnm("nmov.w R3, Al");
asn("nmov.w R1, AO");
asn("pop.w R1");
asnm("mul u.w RO, R1");
asn("add.w R1, A0");
asnm("adc.w R3, Al");
asn("pop.w R1");
asnm("mulu.w R2, R1");
asnm("adcf.w R3");
asn("pop.w R2");
asm("mul u.w R2, R0");
asn("add.w A0, R2");
asnm("adc.w Al, R1");

asn("adcf.w R3");

asm("btst 0,$@, sign_flag);
asm("j nc MJUL32_S_030");
asnm("not.w RO");

asnm("not.w R2");

asnm("not.w R1");

asnm("not.w R3");

asn("add. w #1, RO");

asn("adcf.w R2");
asnm("adcf.w R1");
asn("adcf.w R3");
asn("MJL32_S_030:");

asn("popm A0, Al");

return;

/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1

/1
/1
/1
/1
/1
/1
/1
/1
/1
/1

/'l neg
/'l neg
/1 neg
/1 signed flag is changed

multiplier |ower 16bit saved

mul tiplier upper 16bit saved

mul tiplier upper 16bit saved

(rmul tiplicand upper 16bit) * (nultiplier |ower 16bit)
result saved

result saved

mul tiplier upper 16bit restored

(multiplicand lower 16bit) * (multiplier upper 16bit)
result add and saved

result add and saved, carry flag keeped

mul tiplier upper 16bit restored

(rmul tiplier upper 16bit) * (multiplier upper 16bit saved)
add uppest carry flag

mul tiplier ower 16bit restored

(rmultiplier lower 16bit) * (multiplier |ower 16bit saved)
result add and saved

result add and saved

add uppest carry flag

signed flag?

if plus sign, junp
neg

neg

neg

neg

neg

neg

neg

neg

R3R1IR2R0 is return val ue
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