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Integer n"vo' A7 nwa — "72N0ON

Register | Software Name
Name | (from regder.h) Useand Linkage
S0 Abways has the value 0.
Sat Reserved for the assembler.
Used for expression evaluations and to hold the integer type
§2.53 v0-v1 function results. Also used to pass the static link when calling
nested procedures.
Used to pass the first 4 words of integer type actual
$4..57 a0-a3 arguments, their values are not preserved across procedure
calls,
Temporary registers used for exp evaluations; their
$8.515 10-47 values aren't preserved across procedure calls.
Saved registers. Their values must be preserved across
$16.523 |s0-s7 pr e il
Temporary registers used for expression evaluations; their
524.525 |69 values aren't preserved across procedure calls.
$26..27 or g
Skt0, Skti k0-k1 Reserved for the operating system kemel.
$28 or $gp | gp Contains the global pointer.
$29 or Ssp | sp Contains the stack pointer.
Contains the frame pointer (if needed); otherwise a saved
S30orsip | fo register (like $0-57).
531 - Contains the return address and is used for expression
evaluation.
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Float n"vo'a17 nw — "1anox

Register

Name Use and Linkage

Used to hold floating-point type function results ($f0)
and complex type function results (Sf0 has the real part,
$f0..5f2 $f2 has the imaginary part. $f4..5f10 Temporary
registers, used for expression evaluation, whose values
are not preserved across procedure calls.

Used to pass the first two single or double precision
$f12..$f14 | actual arguments, whose values are not preserved
across procedure calls.

Temporary registers, used for expression evaluation,
$16..$f18 | whose values are not preserved across procedure
calls.

Saved registers, whose values must be preserved
$120.330 across procedure calls.
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Instruction D-scriptinn Function
ADD Integer Add Rd = Rs + Rt
ADDI Integer Add Rt = Rs + Tmmed
ADDIU Unsigned Integer Add Immediate Rt = Rz +y Immed
ADDIURS Unsigned Integer Add Immediate to PC Rt = PC 4, Immed
(MIPS16e™ only)
ADDU Unsigned Integer Add Rd = Rs +y RT
AND Logical AND Rd = Rs & Re
ANDI Logical AND Immediate Rt = Rs & (03¢ || Immed)
B Unconditional Branch BC += (int)offast
(Assembler idiom for: BEQ r0, r0, offset)
BAL Branch and Link GPR([31> = PC + 8
(Assembler idiom for: BGEZAL r0, offset) PC_+= (int)offser
BEQ Branch On Equal if Rs == Re
PC += (int)ocffset
BEQL Branch On Equal Likely if Rs == Rt
PC += (int)offsec
el3e
Ignore Next Instruction
BGEZ Branch on Greater Than or Equal To Zero if IRs[31>
PC += (int)offset
BGEZAL Branch on Greater Than or Equal To Zero And Link GFR[31> = PC + B
if iRa[31>
PC_+= (int)offset
BGEZALL Branch on Greater Than or Equal Ta Zero And Link GPR[31> = PC + B
Likety if 1Rs (31>
PC += (int)cffset
=lse
Ignore Next Instruction
BGEZL Branch on Greater Than or Equal To Zero Likely if IRs[31>
PC += (int)offset
=lze
Ignore Nesxt Instruction
BGTZ Branch on Greater Than Zero if 1Rs[31> && Rs != 0O
FC_+= (int)offset
BETZL Branch on Greater Than Zero Likely if !Rs(31> && Rs != O
PC += (int)ocffset
else
Ignore Next Instruction
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2/5 qpw N"fA9IX 1 TO '7ANON NITIO

Instruction Description Function
BLEZ Branch on Less Than of Equal (o Zero Tl ms == 0
T)oftsen
BLEZL Branch on Less Than or Equal to Zero Likely if Rs(31> 1| Rs == 0
BC += (int)eoffsec
else
Ignore Next Instruction
BLTZ Branch on Less Than Zero i Ra(si>
PC += (incieffsec
BLTZAL Branch on Less Than Zero And Link GPR[31> = C + @

if Ra[31>
= Tioreses
BLIZALL Branch on Less Than Zero And Link Likely GPR{31> = FC + 2
if Ra(3l>
rc

ncjorfset

alsa
Ignore Nexe Instruecion

BLIZL Branch on Less Than Zero Likely
BNE Brancn on Not Equal
BNEL Branch on Not Equal Likely

PC += (inT)orrsec

Ignore Nexr Instruction
Breakpoint Break Exception
Count Leading Ones. R = m. a

Ones (Rs)

Count Leading Zeroes Fd - NumLead = (me)
Coprocessor 0 Operation See sofcwaze User’s Manual
Retumn from Debug Exception PC = DEPC
Exit Debug Mode
Atomically Disable Intermupts Rt = Stactus: o
Divide Lo = (int)Rs
HI = (int)Rs
B Unsigned Divide 10 = (uns)Rs
HI = (uns)Rs
EHE Execution Hazard Barrier Stop instrmccion execucion
until exscurien hazards are
cisarea
ET Atomically Enable Interrupts Rt = Status:; Sctatus g = 1
ERET Return from Exception
rorERC
ExT Extract Bit Fiela Rt = ExcractField(Rs, pos,

size)
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Instruction Description Function
[T%= Tnsert Bit Field Rt - Insercrield(ms, Re, pes,
s1ze)
3 Unconditional Jump. PC = PC[31:28> 11 offset<<2
AL Jump and Link e
11 _offsst<<s
JALR Jump and Link Register
JALR.HB Jump ana Link Register with Hazard Barrier Like JALR. bul also clears execution and
nazards
JALRC JUMp and Link Register Compact — do not execute Rd - v =
in jump delay siot (MIPS16¢™ only) PC = Rs
IR Jump Register BC = ®s
JR.EB Jump Register with Hazard Barrier Like JE_ but also clears execution and
hazards
IRC Jump Register Compacl — 4o Nol execute INstruction in | bC_ = =3
jump delay siot (MIPS16e only)
Load Byte = (byte)Mem[Ra+offsst>

Unsigned Load Byte

= (ubyte))Mem[Rstorrsez>

Load Halfward

= (half)Mem(Rssoffsec>

Unsigned Loaa Halfword

= (unaifiMem[Rs+orfsecs

Load Linked word

= Mem[Rseoffsecs

Llhdr = Rs + offses

Luz Load Upper = = immea: << 1e
W Load Word T - Mem[Rsiorfsscs
TweC Load Word, PG relative T - Mem[PCioffssc>
WL Load Word Lent See Architecture Reference Manual
LWR Load Word Right Manual
MADD Hiply-Add 10 4= Rs + Re
MADDT Hiply-Add Unsigned IO += (uns)Rs + (uns)Re
Mrco Iove From Coprocessor 0 Bd, sel-
ove From HI
Mave From LO
Mave Conditional on Not Zero hen
HOvZ Move Conditional on Zero hen

Multiply-Subtract

(int)Rs * (imT)RE

Multiply-Sublract Unsigned

(uns)Rs * (uns)Be

Move To Coprocassor 0

Move To HI

Move To LO

Mulliply with register write

HI | L0 =Unpredictable
JRs * (inTIRT) .y

Integer Multiply

BI | 10 = (int)Rs * {incv)Ra

Unsigned Multiply

BT | 10 = (uns)Rs * {uns)Ra
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Instruction Description Function
Hoe No Operation
« idiom for- SLL r0. r0. r0)
HOR Logical NOR Bd = ~(Rs | Re)
o Logical OR Ra = Rs | Rt
SR Logical OR Immediate Bt = Re | Immed
RDHWR Read Hardware Register ‘Allows unprivileged access to registers
enabled by HWRENa register
RDEGER Read GPR from Previous Shadow Set Rt = SGPRI{SRSCtlpas,
RESTORE Restore registers and deallocate stack frame See Architecture Reference Manual
(MIPS16e™ only)
ROTR Rotate Word Right Rd = ®e, (-
ROTAV Rotate Word Right Variable Bd = Rtp.—y o 11 Rtay.
SavE Save registers and allocate stack frame (MIPS16e only) | See Architecture Reference Manual
S8 Store Byte (byTe)Mem Rs+offser> = Rt
S Store Conditional Word if i1 -
mem[Rs+offser> = Re
BT = LL
soesp Sonfware Debug Break Foint Trap 1o SW Debug Handier
SEB Sign-Extend Byte Bd = (byte)Rs
SER Sign-Extena Har Ra = (nalf)ms
e Store Half (halZ)Mem(Rs+ofisecs =
SLL Shift Lef Logical Ra =
siiv Snin Len Logical variabie Ra =
SLT Seton Less Than Tr (
Ra
else
Rd = ©
STt Seton Less Than Immediate if_(imm)ims < (imc) Immed
T =1
SLTIT Seton Less Than Immediate Unsigned (un=) Irmed
sLTU Seton Less Than Unsigned (uns) Immea
Ra = 0
Shin Rignt Anthmetic Ba = (inciRe >> sa
Snift Rignt Anthmetic vanabie Bd = (int)Rt >> Ra(4:0>
Shin Right Logical Rd = (uns)Rt >> =a
Shin Right Logical Variable Bd - (uns)Rt >> Ra(4:o>
Inhibit No Operation NoE
integer Subtract BT = (intiRs - (int)Ra
Unsigned subtract Rt = (un3)Rs - (una)Rd
Store Word Mem(Rs+orfsezs = Rt
Store Word Left See Architecture Reference Manual
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Instruction Description Function
SWR Store Word Right See Architecture Reference Manual
SYNC Synchronize See Software User's Manual
SYSCALL System Call SystemCallException
TEQ Trap if Equal if Rs == Rt

TrapException

Trap if Equal Immediate

£ Rs == (int)Immed
TrapException

IGE

Trap if Greater Than or Equal

( (inT)Re
TrapException

IGEI

Trap if Greater Than or Equal Immediate

1f (inT)Rs >= (int)Immed
TrapException

TGEIU

Trap if Greater Than or Equal Immediate Unsigned

1f (uns)Rs >= (uns)Immed
TrapException

TGEU

Trap if Greater Than or Equal Unsigned

if (uns)Rs >= (uns)Rt
TrapExceprion

Trap if Less Than

T)Rs < (inT)Re
IrapException

Trap if Less Than Immediate

if (inc)Rs < (inc)Immed
TrapException

Trap if Less Than Immediate Unsigned

£ (uns)Rs < (uns)Immed
TrapException

Trap ff Less Than Unsigned

if (uns)Rs < (uns)Rt
TrapException

Trap if Not Equal

if Rs !'= Rt
TrapException

TNEI

Trap if Not Equal Immediate

f Rs !'= (int)Immed
TrapException

RIT

Wait for Interrupts

Stall until interrupt occurs

WREGFR

Write to GPR in Previous Shadow Set

SGPR[SRSCtlpss, Rd> = Rt

WSBH

Word Swap Bytes Within Halfwords

Il Rtys..e

Rd = Rtzy_ 16 I REgy 24 |1 REq

HOR

Exclusive OR

Rd = Rs ~ Rt

XORI

Exclusive OR Immediate

Rt = Rs ~ (uns)Immed

Zero-extend byte (MIPS16e™ only)

Rt = (ubyte) Rs

Zero-extend half (MIPS16e only)

Rt = (uhalf) Rs
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_ARITBMETIC OPERATIONS
ADD Rp. Rs. RT Rp=Rs+RrT (OVERFLOW TRAP)
ADDI RD, Rs. coNsT1G | RD =Rs + CONSTI6®  (OVERFLOW TRAP)
ADDIU  Rb. Rs. constl6 | RD =Rs + consTl6"
ADDU  Rp.Rs.RT Rp=Rs+Rr1
CLO Rp.Rs RD = CounNTLEADINGONES(RS)
CLZ Rp.Rs Rp = CouNTLEADINGZEROS(RS}
LA RD. L4BEL RD = ADDRESS(IABEL)
1l RD. 132 RD = nm32
RD. coxsT16 RD = consT16 << 16
Rp.Rs Rp=Rs
Rp.Rs Rp=-Rs
Rp.Rs RD =Rs7g*
RD. Rs RD =Rsisq”
Rp.Rs. RT Rp=Rs-Rr1 (OVERFLOW TRAP)
Rp.Rs. RT Rp=Rs-Rr1

Rs. RT

PC
Acc
Lo. Hr

22N0K NITIFD XN

— DESTINATION REGISTER

— SOURCE OPERAND REGISTERS

— RETURN ADDRESS REGISTER (R31)

— PROGRAM COUNTER

— G4-BIT ACCUMULATOR

— ACCUMULATOR LOW (ACC31) AND HIGH {ACCg33:) PARTS
— SIGNED OPERAND OR SIGN EXTENSION

— TNSIGNED OPERAND OR ZERO EXTENSION
— CONCATENATION OF BIT FIELDS

— MIPS32 RELEASE 2 INSTRUCTION

— ASSEMBLER PSEUDQ-INSTRUCTION

TN N77300

IN-7N1 NOTINT nﬂDN 7
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NTTN NITIYO — "72AN0NX NITID

SHIFT AND ROTATE OQPERATIONS

ROTR®  Rp. Rs. BITSS RD = Rsamss 10 RSsimmss
ROTRVE Rp. Rs. RT RD = RSgrso10 2 RSsirreo
SLL RD. Rs, SHEFTS RD = RS << SHFTS

SLLV  Rb.Rs.RT RD = Rs << RTyyg

SRA RD. Rs. SHFTS RD = Rs" => SHIFTS
SRAV  RD.Rs.RrT RDp=Rs' >> Ry

SRL RD. Rs. SHFTS RD = Rs” == sIFTS
SRLV  RD.Rs.RrT RD =Rs” => Rt

Rp
Rs.R1
Ra
PC
Acc
Lo, Hi

22N0K NITIFD XN

— DESTINATION REGISTER

— SOURCE OPERAND REGISTERS

— RETURN ADDRESS REGISTER (R31)

— PROGRAM COUNTER

— (4-BIT ACCUMULATOR

— ACCUMULATOR LOW (ACCa1¢) AND HIGH (ACCg:n) PARTS
— SIGNED OPERAND OR SIGN EXTENSION

— TNSIGNED QPERAND OR ZERQ EXTENSION
— (CONCATENATION OF BIT FELDS

— MIPS32 RELEASE 2 INSTRUCTION

— ASSEMBLER PSEUDO-INSTRUCTION

TN N77300
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LocIcAL AND BIT-FIELD OPERATIONS

AND Rp. Rs. RT Rp=Rs & RT
ANDI RD. Rs. coxsTl6 | RD=Rs & consTl6”
EXT® RD.Rs.P.S Rs=Rsp.s2”

INS® RD.Rs.P. S RDp.sip = RSsip
NOP No-op

NOR  Ro.Rs.RT RD=-~(Rs |RT)
NOT Ro. Rs Rp=-Rs

OR Rp. Rs. RT Rp=Rs|R1

ORI RD. Rs. consTl6 | Rp=Rs | consT16”
WSBH® Ro. Rs BD = RS2s16 :: RSa104 1 RS70 11 RS15s
XOR Rp. Rs. RT Rp=Rs @ RrT
XORI  Rop.Rs.consTl6é | RD=Rs @ consT16”

"22N0X NITIFD XK

— DESTINATION REGISTER

— SOURCE OPERAND REGISTERS

— RETURN ADDRESS REGISTER (R31)

— PROGRAM COUNTER

— G64-BIT ACCUMULATOR

— ACCUMULATOR LOW (ACCa10) AND HIGH (ACCg3:5) PARTS
— SIGNED OPERAND OR. SIGN EXTENSION

— TUNSIGNED OPERAND OR ZERO EXTENSION
— CONCATENATION OF BIT FIELDS

— MIPS32 RELEASE 2 INSTRUCTION

— ASSEMBLER PSEUDO-INSTRUCTION

v pomy 11]TIN @
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ConpITION TESTING AND CONDITIONAL MOVE OPERATIONS

MOVN  Rp. Rs Rt FRT#0.RD=Rs
MOVZ  Rop.Rs Rt FRT=0.RD=Rs

SLT Rp. Rs, BT Rp=(Rs*<RT)7?1:0

SLTI Rp. Rs, consTl6 | Rp=(Rs' < consT167) 7 1:0
SLTIU  Rp. Rs.consTl6 |RD = (Rs“ < consT16%) 21:0
SLTU  Rp.Rs. Rt Ro=(Rs“<R1%)71:0

Rs. Rt

PC
Acc
Lo. Hi

22N0X NITIFD XN

DESTINATION REGISTER

SOURCE OPERAND REGISTERS

RETURN ADDRESS REGISTER (R31)
PROGRAM COUNTER

G4-BIT ACCUMULATOR

ACCUMULATOR LOW (ACCa1) AND HIGH (ACCg31) PARTS
SIGNED OPERAND OR SIGN EXTENSION
UNSIGNED OPERAND OR ZERO EXTENSION
CONCATENATION OF BIT FIELDS
MIPS32 RELEASE 2 INSTRUCTION
ASSEMBLER PSEUDO-INSTRUCTION
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71'7'n1 79D NI71Y9 — '72NON NITIRO

MULTIPLY AND DIVIDE OPERATIONS 1YAN0X NITIPD XN
DIV Rs.Rr Lo=Rs"/Rr"; HI=Rs" mMoD RT"
- ~ - - Rp — DESTINATION REGISTER
DIVU Rs. Rt Lo=Rs”/R1”; Hi= Rs” mop RT” Rs,RT  — SOURCE OPERAND REGISTERS
B 7 Ra — RETURN ADDRESS REGISTER (R31)
MADD Rs. RT Acc+=Rs xRT PC — PROGRAM COUNTER
P B Acc — 64-BIT ACCUMULATOR
MADDU Rs. Rt Acc += Rs” x R1” Lo. Hr — ACCUMULATOR LOW (ACC31q) AND HIGH (ACCg31) PARTS
MSUB  Rs.RrT Acc—= Rs* X RT + — SIGNED OPERAND OR SIGN EXTENSION
@ — TUNSIGNED OPERAND OR ZERO EXTENSION
MSUBU Rs. RT Acc—= Rs” xRT% H — CONCATENATION OF BIT FIELDS
— MIPS32 RELEASE 1 INSTRUCTION
MUL Bp. Rs. RT Rp=Rs'xRT — ASSEMBLER PSEUDO-INSTRUCTION
MULT  Rs, RrT Acc=TRs" x RT"
MULTU Rs.RT Acc =Rs” xR1”
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Accumulator NI7IY9 — "72N0OX NITIZO

22N0K NITIFD XN

B} Rp — DESTINATION REGISTER
ACCUMULATOR ACCESS OPERATIONS Rs. RT  — SOURCE OPERAND REGISTERS

MFHI BD Rp=Hi Ra — RETURN ADDRESS REGISTER (R31)

PC — PROGRAM COUNTER
MFLO RD Rop=1Lo Acc — 04-BIT ACCUMULATOR

Lo. Hr — ACCUMULATOR LOW (ACC31q) AND HIGH (ACCg31) PARTS
MTHI Rs Hi=Rs =+ — SIGNED OPERAND OR SIGN EXTENSION

@ — TUNSIGNED OPERAND OR ZERO EXTENSION
MTLO Rs Lo=Rs -- — CONCATENATION OF BIT FIELDS

— MIPS32 RELEASE 1 INSTRUCTION
— ASSEMBLER PSEUDO-INSTRUCTION

ATOMIC-RMW NI71Y9 — '72N0OX NITI79

Atomic RE4p-Mopiry-WRITE OPERATIONS

1L Ro. ors16(Rs) Rp = veM32(Rs + 0rF16%); Lpik.
F Aronac, MeM32(Rs + 0rFl67) = Ro;
sC Ro. orr16(Rs) Bo= Azoaze 2 1-0

v pomy 11]TIN @ 1




nX'97 NI7IY9 — "72N0N NITIZO

Jomps Axp Bravcaes (Note: ONe Deray Stor)
B oFrl8 PC +=orrl18*
BAL orrl8 Ra=PC+ 8. PC += orr18*
BEQ Rs, R1, oFF18 F Rs = R1. PC += 018"
Rs, oFFl8 r Rs=0, PC += orF18*
BGEZ  Rs, orFl8  Rs = 0. PC += orrl§”™
BGEZAL Rs, orFl8 Ra=PC+8;FRs=0, PC +=orr18*
BGTZ  Rs, orFl8  Rs = 0, PC += orF18°
BLEZ Rs, orFl8  Rs =0, PC += orrl§”™
BLTZ Rs, orrl8 r Rs < 0, PC += orF18*
BLTZAL Rs, orFl8 Ra=PC+8: FRs =0 PC+=orl8"
BNE Rs, R1, oFF18 = Rs # Rr, PC += orel18*
Rs, orrl8 F Rs # 0, PC += orr18°
] ADDR28 PC = PCs12g - appe28”
JAL ADDR28 Ra=PC + 8; PC = PCy,; - anpr28¥
JALR Rp.Rs Ro=PC+ & PC=Rs
R Rs PC=Rs

22N0K NITIFD XN

— DESTINATION REGISTER

— SOURCE OPERAND REGISTERS

— RETURN ADDRESS REGISTER (R31)

— PROGRAM COUNTER

— (4-BIT ACCUMULATOR

— ACCUMULATOR LOW (ACC310) AND HIGH (ACCg337) PARTS
— SIGNED OPERAND OR SIGN EXTENSION

— TUNSIGNED OPERAND OR ZERQ EXTENSION
— CONCATENATION OF BIT FIELDS

— MIPS32 RELEASE 2 INSTRUCTION

— ASSEMBLER PSEUDO-INSTRUCTION

TN 77
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Lo4p AND STORE OPERATIONS

LB Rop. orF16(Rs) Ro = meM8(Rs + orr167)"

LBU Rp, orsl6(Rs) | Rb =Es8(Rs + orrl 697

LH Ro. orF16(Rs) Rp = vEm16(Rs + orrl167)*

LHU Rp. orrl6(Rs) Rp = mEM16(Rs + orr1 67

LW Ep. orF16(Rs) | Rp = MEn32(Rs + 0rF167)

LWL Ro, orrl6{Rs) Ro = LoaoWorpLzrT(Rs + 0srl167)
LWR Ro, orr16(Rs) Ro = LoapWorpRicrT(Rs + 0FF167)
SB Rs, oFr16(RT) MEM8(RT + 0FF167) = Rsig

SH Rs, orr16(R1) MEM16(RT + 0FF167) = Rsysp

SW Rs. orrl6(RT) yEv32(RT +orFl67) = Rs

SWL Rs. orrl6(R1) StoreWorpLerT(RT + 0FF16°. Rs)
SWR Rs. orr16(R1) StoreWorpRicHT(RT + 0FF 16, Rs)
ULW Rp. orF16(Rs) Rp = imaricvep_wEm32(Rs + oFrl67)
USW Rs. orrl6(RT) unariehen_MeEM32(RT + oFF16%) = Rs

Rs.RT

PC
Acc
Lo. Hr

22N0X NITIFD XN

— DESTINATION REGISTER

— SOURCE OPERAND REGISTERS

— RETURN ADDRESS REGISTER (R31)

— PROGRAM COUNTER

— 64-BIT ACCUMULATOR

— ACCUMULATOR LOW (ACC310) AND HIGH (ACCgz37) PARTS
— SIGNED OPERAND OR SIGN EXTENSION

— TUNSIGNED OPERAND OR ZERO EXTENSION
— CONCATENATION OF BIT FIELDS

— MIPS32 RELEASE 2 INSTRUCTION

— ASSEMBLER PSEUDO-INSTRUCTION
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LED 'ax 7y 0x55 naxn :Xxnart7 n"In

#include <p32xxxx.h>
.global main ] Io] 1o 1o )
text
.set noreorder
.end main /* directive that marks symbol 'main’ as function in ELF output*/
main:
nop /* No Operation*/
andi $s0,$s0,0  /* Logical AND with immediate value, sO € sO & 0 */
sw $s0,TRISF  /* Store Word TRISF, TRISF < s0*/
sw $s0,TRISE  /* Store Word TRISE, TRISE < s0 */
sw $s0,TRISD  /* Store Word TRISD, TRISD < s0 */
ori $s0,$s0,0x4 /* Logical OR with immediate value, sO € sO | 0x4 */
sw $s0,PORTF  /* Store Word PORTF, PORTF < s0, Decoder 3x8 LED Select */

li $2,0x55 /* Load Immediate, vO € 0x55 */

sw $2,PORTE  /* Store Word PORTE, PORTE € v0 */

li $2,0x10 /* Load Immediate, vO € 0x10 */

sw $2,PORTD  /* Store Word PORTD, PORTD € v0, Enable Pulse 1->0 */
li $2,0x00 /* Load Immediate, vO € 0x00 */

sw $2,PORTD  /* Store Word PORTD, PORTD € v0 */

endless: jendless  /* Endless Loop */
nop

.end main /* directive that marks end of 'main’ function and registers size in ELF output*/

v pomy 11]TIN @ 1

LED 'aax 7y a%yn nam:xnart7 n"Din

#include <p32xxxx.h>

.global main [c]e]elelelele] )

text

.set noreorder [o]e]elele]e] ]e)
.end main /* directive that marks symbol 'main’ as function in ELF output*/ [elejelelelel I )

main:
nop /* No Operation*/ [o]e]elele] ]6]e)

andi $s0,$s0,0 /* Logical AND with immediate value, sO ¢ s0 & 0 */
sw $s0,TRISF /* Store Word TRISF, TRISF ¢ s0*/
sw $s0,TRISE /* Store Word TRISE, TRISE € s0 */
sw $s0,TRISD /* Store Word TRISD, TRISD € s0 */
ori $s0,$s0,0x4 /* Logical OR with immediate value, sO € s0 | 0x4 */
sw $s0,PORTF /* Store Word PORTF, PORTF & s0, Decoder 3x8 LED Select */
li $3,0 /* Load Immediate, v1 € 0*/
endless: /* Endless Loop */

jal print /* Jump And Link print */

nop /* No Operation*/

addi $3,$3,1 /* Integer ADD Immediate, vi € v1 +1*/

jal delay /* Jump And Link delay */

nop /* No Operation*/

j endless /* Unconditional JUMP endless */

nop /* No Operation*/

.end main /* directive that marks end of 'main’ function and registers size in ELF output*/

S ———
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ent delay /* Delay Loop */

delay:
andi $s1,$s1,0 /* Logical AND with immediate value, s1 ¢ s1 &0 */
andi $s2,$s2,0 /* Logical AND with immediate value, s2¢ s2& 0 */
ori $s2,$s2,0xffff /* Logical OR with immediate value, s2¢ s2| Oxffff */
X:
addi $s1,$s1,1 /* Integer ADD Immediate, s1¢ s1+1*/
bne $s1,$s2,x /* Branch On Not Equal, if s1 # s2, jump to x */
nop /* No Operation*/
/* return to caller */
ir $ra /* Jump Register, Return from function */
nop /* No Operation*/
.end delay /* End Delay Loop*/
.ent print /* Print Loop*/
print:
sw $3,PORTE /* Store Word PORTE, PORTE € v0 */
li $2,0x10 /* Load Immediate, v1 < 0x10 */
sw $2,PORTD /* Store Word PORTD, PORTD < v1, Enable Pulse 150 */
li $2,0x00 /* Load Immediate, v1 < 0x00 */
sw $2,PORTD /* Store Word PORTD, PORTD < vi1 */
/* return to caller */
jr $ra /* Jump Register, Return from function */
nop /* No Operation*/
.end print /*End Print Loop*/
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#include <p32xxxx.h>

.global main [ Jelelejelele] |

.global num

.data o] Jelejele] 6]
num: ele] Jele] ]ele)

.byte 0x81,0x42,0x24,0x18
o O00@@000
.set noreorder

.ent main /* directive that marks symbol 'main’ as function in ELF output*/

main:
nop /* No Operation*/
andi $s0,$s0,0 /* Logical AND with immediate value, sO ¢ s0 & 0 */
sw $s0,TRISF /* Store Word TRISF, TRISF < s0 */
sw $s0,TRISE /* Store Word TRISE, TRISE € s0 */
sw $s0,TRISD /* Store Word TRISD, TRISD < s0 */
ori $s0,$s0,0x4 /* Logical OR with immediate value, sO € s0 | 0x4 */
sw $s0,PORTF /* Store Word PORTF, PORTF < s0, Decoder 3x8 LED Select */
start:
li $s0,0x0 /* Load Immediate, sO < 0x0 */
la $s4,num /* Load Address, s4 < [num] */
st_1: /* Endless Loop */
b $3,($s4) /* Load Byte, v1 €< byte(s4) */
jal print /* Jump And Link print */
nop /* No Operation*/
jal delay /* Jump And Link delay */
nop /* No Operation*/

addi $s4,$s4,1 /* InteﬂerADD Immediate, s4 € s4 +1*/
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addi $s0,$s0,1 /* Integer ADD Immediate, s0¢ s0 + 1 */

bne $s0,4,st_1 /* Branch On Not Equal, if sO # 4, jump to st_1*/
nop /* No Operation*/
j start /* Unconditional JUMP start*/
nop /* No Operation*/
.end main /* directive that marks end of 'main’ function and registers size in ELF output*/
.ent delay /* Delay Loop */
delay:
andi $s1,$s1,0 /* Logical AND with immediate value, s1 ¢ s1 & 0 */
andi $s2,$s2,0 /* Logical AND with immediate value, s2 ¢ s2 & 0 */
ori $s2,$s2,0xffff /* Logical OR with immediate value, s2 < s2 | Oxffff */
x: addi$s1,$s1,1 /* Integer ADD Immediate, s0¢ s0 + 1 */
bne $s1,$s2,x /* Branch On Not Equal, if s1 # s2, jump to x*/
nop /* No Operation*/
/* return to caller */
jr $ra /* Jump Register, Return from function */
nop /* No Operation*/
.end delay /* End Delay Loop */
.ent print /* Print Function®*/
print: sw $3,PORTE  /* Store Word PORTE, PORTE <« v1 */
li $2,0x10 /* Load Immediate, vO € 0x10 */
sw $2,PORTD /* Store Word PORTD, PORTD < v1, Enable Pulse 10 */
li $2,0x00 /* Load Immediate, vO € 0x00 */
sw $2,PORTD /* Store Word PORTD, PORTD < v1*/
/* return to caller */
jr $ra /* Jump Register, Return from function */
nop /* No Operation*/
.end Erint /* End Print Function®/

v pomy 11]TIN @ =

#include <p32xoc.h> j709n21 nina nvn \ AYyn "M
.global main

text
.set noreorder
.end main /* directive that marks symbol 'main' as function in ELF output*/

main:
nop /* No Operation*/
andi $s0,$s0,0 /* Logical AND with immediate value, sO ¢ s0 & 0 */
sw $s0,TRISF /* Store Word TRISF, TRISF < s0 */
sw $s0,TRISD /* Store Word TRISD, TRISD < s0 */
1i $7,1 /* Load Immediate, a3 < 1 */
1i $3,0 /* Load Immediate, v1 € 0 */
start: /* Endless Loop */
li $2,0xff /* Load Immediate, vO € Oxff */
sb $2,TRISE /* Store Byte TRISE, TRISE < v0 */
li $2,0x3 /* Load Immediate, vO < 0x3 */
sb $2,PORTF /* Store Byte PORTF, PORTF < v0, Decoder 3x8 Select Switches */
jalin_sw /* Jump And Link in_sw*/
nop /* No Operation*/
Ib $2,PORTE /* Load Byte, vO € byte(PORTE) */
andi $2,$2,1 /* Logical AND with immediate value, vO ¢ v0 & 1 */
bne $2,1,down /* Branch On Not Equal, if vO # 1, jump to down*/
nop /* No Operation*/
addi $3,$3,1 /* Integer ADD Immediate, v1 € v1 +1*/
j sof /* Unconditional JUMP sof*/
nop /* No Operation*/
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down:

sub $3,$3,$7 /* Integer Subtract, vi¢ vl —a3*/
sof:
jal print /* Jump And Link print*/
nop /* No Operation*/
jal delay /* Jump And Link delay*/
nop /* No Operation*/
j start /* Unconditional JUMP start */
nop /* No Operation*/
.end main /* directive that marks end of 'main’ function and registers size in ELF output*/
.ent delay
delay:
andi $s1,$s1,0 /* Logical AND with immediate value, s1 ¢ s1 &0 */
andi $s2,$s2,0 /* Logical AND with immediate value, s2 ¢ s2 & 0 */

ori $s2,$s2,0xffff /* Logical OR with immediate value, s2 & s2 | Oxffff */

addi $s1,$s1,1 /* Integer ADD Immediate, s1 € s1 +1*/
bne $s1,$s2,x /* Branch On Not Equal, if s1 # s2, jump to x*/
nop /* No Operation*/
/* return to caller */
jr $ra /* Jump Register, Return from function */
nop /* No Operation*/
.end delay

N'DTFND N7700 ©
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.ent print
print:
li $2,0x4 /* Load Immediate, vO € 0x4 */
sw $2,PORTF /* Store Word PORTF, PORTF < s0 */
li $2,0 /* Load Immediate, vO < 0x0 */
sw $2,TRISE /* Store Word TRISE, TRISE € s0 */
sw $3,PORTE /* Store Word PORTE, PORTE < s1*/
in_sw:
li $2,0x10 /* Load Immediate, vO < 0x10 */
sw $2,PORTD /* Store Word PORTD, PORTD < v1, Enable Pulse 1->0 */
li $2,0x00 /* Load Immediate, vO < 0x00 */
sw $2,PORTD /* Store Word PORTD, PORTD < v1*/
/* return to caller */
jr $ra /* Jump Register, Return from function */
nop /* No Operation*/
.end print
26
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