MICROCHIP

dsPIC30F

| nstruction Set Description - Advance I nfor mation

1.0 INSTRUCTION SET SUMMARY

The dsPIC™ is a full 16-bit data path MCU and DSP
architecture. The dsPIC30F architecture represents
the initial product offering for Microchip’s DSC (Digital
Signal Controller) solutions for the controls market. The
dsPIC instruction set adds many enhancements to the
previous PICmicro® microcontroller (MCU) instruction
sets, while maintaining an easy migration from these
PICmicro MCU instruction sets.

1.1 Instruction Set Overview

Table 1-3 lists the instruction set in alphabetical order
using the mnemonics as will be presented in the data
book. There are 94 instructions and 11 possible
addressing modes, as shown in Table 1-1.

Many of the instructions have several addressing
modes and consequently, different execution flows.
Table 1-3 also lists the syntax of each instruction and
applicable addressing mode and gives an example
usage of that syntax. Symbols used in the definitions
of Tables 1-3 and 1-4 are defined in Table 1-2.

1.2 Functional Overview

Table 1-4 lists the instruction set in a functional group-
ing. The instruction set is divided into the following nine
functional groups, with subgroups as needed. Each
group (or subgroup) contains instructions, arranged
alphabetically.

Functional Groups/Subgroup .........ccccceeevneen.

1.

MOVE INSTRUCTIONS .........ccoceiiiiieen.

W Register Instructions ............cccc.oceeeee.
File Address Instructions..................ouu...
Literal Instructions .........cccceeeeeeeeeeeeevnnnne.

MATH INSTRUCTIONS ...,

W Register InStructions ............cccc.ocevee.
File Address Instructions.........................
Literal Instructions ...................

Multiply/Adjust Instructions

ROTATE/SHIFT INSTRUCTIONS.............. 16
W Register Instructions ............c.cc.oceeeee. 16
File Address Instructions..........cccccceee...... 16

BIT INSTRUCTIONS ...oovvieveveeeeeeeierces 19
W Register InStructions ............cccc.oceveee. 19
File Address Instructions.........cccccceee...... 19

DSP INSTRUCTIONS.......ovvveveieeeeeeeieien, 18

SKIP INSTRUCTIONS ..o, 20
Compare InNStructions ..........cccccvvveeennen. 20
Increment/Decrement Instructions ......... 20

Bit test InStructions.........cccceeeeeeeevieevnnnne.
FLOW INSTRUCTIONS

Branch Instructions.........cccoeeeeeeeeiiveivnnne.
Other INStructionS .......ceeeveeeeivieviiiiiinnn.

STACK INSTRUCTIONS ......ccceeeiiiieieee 24

TABLE 1-1: dsPIC30F ADDRESSING MODE

Addressing Mode Syntax Addressing Mode Description
1 f Memory Direct (8K byte address range)
2 Slit Signed literal (constant)
3 Wn Register Direct
4 [Wn] Register Indirect
5 [Wn]-- Register Indirect with Post-Decrement
6 [Wn]++ Register Indirect with Post-Increment
7 [Wn--] Register Indirect with Pre-Decrement
8 [Wn++] Register Indirect with Pre-Increment
9 [Wn + Wb] Register Indirect with Register Offset
10 [Wn + Slit] Register Indirect with Signed Literal Offset
11 Slitl6 Relative (16-bit signed offset)
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FIGURE 1-1: PROGRAMMERS MODEL FOR dsPIC30
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TABLE 1-2: SYMBOLS USED IN dsPIC30F OPCODE DESCRIPTIONS
Field Description
{ } Optional field or operation
[text] Means “the location addressed by text”
(text) Means “content of text"
#text Means literal defined by “text*”

textl € {text2, text3, ...}

textl must be in the set of text2, text3, ...

none field does not require an entry, may be blank
{label:} Optional Label name
label Translates to a literal representing the location of the label name
<n:m> Register bit field
litl 1-bit unsigned literal € {0,1}
lit4 4-bit unsigned literal € {0...15}
1its 5-bit unsigned literal € {0...31}
S1its 5-bit signed literal € {-16...15}
S1itl0 10-bit signed literal € {-512...511}
litl4 14-bit unsigned literal € {0...16383}
litle 16-bit unsigned literal € {0...65535}
Slitle 16-bit signed literal € {-32768...32767}
1it23 23-bit unsigned literal € {0...8388607}; LSB must be 0
bit3 3-bit bit selection field (used in byte addressed instructions) € {0...7}
bit4 4-bit bit selection field (used in word addressed instructions) € {0...15}
W Word mode selection (default)
.b Byte mode selection
.S Shadow register select
£ File register address € {0000h...1FFFh}
ol File register destination d € {Ww, none}
Ww Default W working register (used in file register instructions)
Wn One of 16 working registers € {W0..W15}
Wns One of 16 source working registers € {W0..W15}
Wnd One of 16 destination working registers € {W0..W15}
Wb Base W register € {W0..W15}
Ws Source W register e { Ws, [Ws], [Ws]++, [Ws]--, [Ws++] }
wd Destination W register € { Wd, [Wd], [Wd]++, [Wd]--, [Wd++] }
Wso Source W register €
{ Wns, [Wns], [Wns]++, [Wns]--, [Wns--], [Wns+Whb], [Wns+slit5] }
Wdo Destination W register €
{Wnd, [Wnd], [Wnd]++, [Wnd]--, [Wnd--], [Wnd+Wb], [Wnd+slit5] }
A Accumulators € {A, B}

© 2001 Microchip Technology Inc.

Advance Information DS70026C-page 3



dsPIC30F

Field Description
Wm*Wm Multiplicand and Multiplier W register for Square instructions e
{WO0*WO0,W1*W1,W2*W2 W3*W3}
Wm*Wn Multiplicand and Multiplier W register for DSP instructions e
{WO0*W1,W0*W2 W0*W3,W1*W2 W1*W3,W2*W3}
Wx X data space prefetch address register for DSP instructions
€ {[W4]+=6, [W4]+=4, [W4]+=2, [W4], [W4]-=6, [W4]-=4, [W4]-=2,
[W5]+=6, [W5]+=4, [W5]+=2, [W5], [W5]-=6, [W5]-=4, [W4]-=2,
[W5+W8],none}
Wy Y data space prefetch address register for DSP instructions
e {[W6]+=8, [W6]+=4, [W6]+=2, [W6], [W6]-=6, [W6]-=4, [W6]-=2, ,
[W7]+=8, [W7]+=4, [W7]+=2, [W7], [W7]-=6, [W7]-=4, [W7]-=2, ,
[W7+W8],none}
Wxp X data space prefetch destination register for DSP instructions € {W0..W3}
Wyp Y data space prefetch destination register for DSP instructions € {W0..W3}
AWB Accumulator write back destination address register e {W9,[W9]++}
PC Program Counter
PCL Program Counter Low Byte
PCH Program Counter High Byte
PCU Program Counter Upper Byte
PCLATH Program Counter High Byte Latch
PCLATU Program Counter Upper Byte Latch
OA, OB, SA, SB DSC status bits: ACCA Overflow, ACCB Overflow, ACCA Saturate, ACCB Saturate
¢, bDC, N, OV, 8Z, Z ALU status bits: Carry, Digit Carry, Negative, Overflow, Sticky-Zero, Zero

DS70026C-page 4

Advance Information © 2001 Microchip Technology Inc.




dsPIC30F

SM Jed[0 g 6#' [++zTM] 4109 PI'SM d104d
[ECETRRIE] S#' 00TV 99109 ST q'y10d ¥109 S
GHI AQ SM HIUS 1YBIY onswyIlY = PUM TM'EZH OM ysvy PUM‘GHI' P ysvy
SUM A GM HIUS 1BIY dB8WYIIY = PUM TM'ZM'OM dsy PUM'SUM'PM ysvy
SM HIUS 14BIY onawyilY = pMm -[TTmI ++2Tm] dsy PM'SM dsvy
1 HIUS 1yBIY onswyilY = M MM'00TINVYYS dsy MY dSY
$ IUS By onewyIlY = 4 00TNVY dsy I dsvY dsy ¥
SN "ANY' M = PM —-[TImlI'sz# Lm any PAN'SHI GM anv
SM "NV’ GM = PM ~[TIMI[++2TMI Zm aNvy PM'SM'aM any
PM "ANV" OTHIS = PM TIM'VVX0# any UM'OTHIS anv
MM ANV § = MW MM'00TINVYS any MM} anvy
MM ANV 4 =4 00TVY any I any any €
(D) + SNl + M = PM —[TTml‘ge# Lm oaav PAN'GHI OM oaav
(D) + SM + aM = PM [T T++2TMI Zm oaav PM'SM'AM oaav
(D) + PM + OTHIS = PM TIM'VVYX0# oaav UM'OTHIS oaav
(D) + MM + § = MM MM'00TAVY oaav MM} oaav
(D) + MM +4=14 00TANVY oaav } oaav oaav z
J0ye|nwinddy 0} ppy paubis 1g-9T o' [++ZTMI'Y aav PUIS OSM'Y aav
SHI + GM = PM -[TTml'sz# im aav PA'SHI'AM aav
SM + dM = PM ~[TTMI[++2TMI Zm aav PM'SM'aM aav
PM + OTHIS = PM TIM'VVYX0# aav UM'OTHIS aav
MM+ = MM MM00TINVS aav MM} aav
MM +} =} 00TNVY aav J aav
S10Je|NWNJJY PPy v aav v aav aav T
uonduosag a|dwex3g XelUAS Ajquiassy oluowaun #
Alquassy | J1su|
ATIVOILIIVHAY - 13S NOILONHLSNI 40€D1dSP ‘e-T31gvl

DS70026C-page 5

Advance Information

© 2001 Microchip Technology Inc.



dsPIC30F

Z 10 O 0} <QM>SM 1saL g LM [++2TM] z'1S19 GM'SM z'1S19
Z 10 D 01 <QM>SM 1saL g LM [++2TM] 0715149 GM'SM o1s14d
Z 10 D 0) S\ 1SaL g 6# [++2TM] z'1S19 YHA'SM z'1S19
Z 10 D 0) S\ 1SaL g 6# [++2TM] o71S149 PHA'SM o1s149
J1sa1 g S#'00TINVYH q1s.1d €1q'} q1s19 1s1g zT
19S J1 dBIS ‘'sp IsaL g 6#' [++zTM] ssid PHA'SM ss1d
19S 41 dpiS ‘41sal ug S#'00TAVY a'ssld €Nq'y g'ssld ssid 1T
1es|D J1 diS ‘spmIsaL g 6#'[++zTM] 0s1d PIT'SA osld
1ea|D 1 diys ‘yisaL ug S#'00TNVYH q'0s1g €1q°} q0s.Lg os14d 0T
SM a|bboL ug 6#' [++ZTM] 919 PUA'SM 919
196601 1g S#'00TAVY golg enq'y qoldg 914 6
<QM>SM 01 11q Z 10 D SIIM LM [++2TM] Z’MSg GM'SM Z’MSg
<QM>SM 01 11q Z 10 D SIIM LN [++2TM] o'Ms4g GM'SM o'MSg Mmsg 8
SM 19S 1g 6#' [++zTM] 13s9 PIO'SM 13s4d
119519 S#' 00TV g'13s9 SR q13sga 13s9 L
youeig paindwod TIM vyg UM vdg
0197 JI youelg |oge|'’z Vg 9TUIS'Z vyg
Alreuonipuooun youeig [oqe| vy 9THIS vyd
pajeinies g Joyeinwnode §i youelg |2qe|'ds vdg aTHIS'aS vyd
pajeinies v Joyeinwnode §i youelg |2qe|'yS vdg 9THUIS'VS vyd
MOIBAQ JI Youelg [oqeI’AO vdg 9THIS'AO vyg
MOI}BA0 g JoJeinwnooe Ji youelg [2qe|'ao vdg 9THIS'd0 vyg
MOI}BA0 / J0JenwNnooe Ji youelg [ESERTe) Vg 9THIS'VO Vg
01897 10N #l Yyoueig [oqel'zN vdg 9THISZN vyd
MOHSAQ 10N JI Youelg [2qeI'’AON vdg 9THIS’AON vyd
aniebaN 10N J youelg [ECERVY vdg 9THIS'NN vyd
AureD 10N JI youelg [2qel'ON vdd 9THIS'ON vig
anneban Ji youeig [oqel'N vdd 9THIS'N vyg
uey sss| paubisun yi youe.q ERET Vg 9THIS'NL] vyg
uey) ssa) | Youelg SR vdg 9THIS L] vyd
[enba 1o uey} ssa| paubisun yi youelg [ECEIER vd4d 9TNIS' NI vyd
[enba 10 uey} ssa| i youelg ECEER vdg 9THISA vyd
uey) Jerealb paubisun Ji youeig [eqer'n1o vddg 9THIS NLD vyg
uey) Jerealb Ji youeig EVENE) vdd 9THIS'1D vyg
[enba 1o ueyy serealb paubisun 4 youe.g ESENEDR) vdd 9THIS'NID vyg
renba Jo ueys Jarealb yi yourig EVEER) vyd 9THIS'AD vyg
Aured Ji youelg 12qe|'D vddg 9THIS'D vyd vdg 9
uonduosag a|dwex3g XelUAS Ajquiassy oluowaun #
Alquassy | J1su|
(@3aNNILNOD) AT1VIILAGVHAY - L3S NOILDONYLSNI 40E€D1dSP ‘e-T31gvl

© 2001 Microchip Technology Inc.

Advance Information

DS70026C-page 6



dsPIC30F

041 diS ‘T = MM MM'00TINVY 7S03a MM} 7s03a
o dniS ‘T4 =14 00TNVY 7s03a I 7s03a FASOEe] o€
0 10N J1 dYS “T-§ = MM\ MMO0TNVY  ZNSD3d MM} ZNSO3A
0ION JI dDIS ‘T4 =14 00TAVY  ZNSO3d 4 ZNSD3a ZNSO3d 62
Z-SM =PM ~[TTmI T++2Tml zo3a PM'SM zo3a zo3a 8z
T-SM=PpM ~[TTMmI[++2TMm] 03d PM'SM 23a
T-3= MM MM'00TINVYS 03a M} o3a
T-4=4 00TVY o3a I o3a oEI¢] 12
UM Isnipe [ewiap = um TIM a'Mva UM aMmva a'Mmva 9z
# J1dpfs ‘M yim 4 aredwod 00TAVY  3INS4dO } 3INS4dO 3INS4dD Sz
> JI dpis ‘MM yum § aedwod 00TAVY  11S4dD 4 11S4dD 11S4dD vz
< 1 dpis ‘MM yum § aredwod 00TANVY  19S4dD 4 19S4dD 19S4dD €2
= J1 dBIS MM yim § sredwod 00TAVH  03Sd4dO } 03s4do 03S4dD 44
SM yim gm mouiog aredwod [++zTml'Zm ad0 SM'AM ad0
SH| yum gan mouiog aredwod Sz#' LM ado SHI'OM ado
MM Yum | moiog aJedwod 00TVY ado 4 ado ado 12
d44-44%X0 yum sp aJedwod -[ttml TdO SM 1d0
d44-44%0 yum § sredwod 00TV TdO } 1dO TdO 0z
0000X0 Yum SM dredwod -[Ttm] 0do SM 0d0
0000X0 Yum } aredwod 00TVY 0do I 0do 0do 6T
SM yim gm aredwod [++zTmI'Zm do SM'AM do
SH| yum gmaredwod Sz#' LM do SHI'OM do
MM Yim § aredwod 00TVY do } do do 8T
SM = PM Ml ++zTml WOD PM'SM WOD
§= MM MM00TINVYH NOD MM} NOD
4=4 00TVY NOD 4 NOD W02 LT
Jawi] Bopyorem 1ea|o 1ama1o 1amy1o 1Lamy1o 91
lore|nwnody Jeald M Z=-ILMI' TM p=+[sm]'oMm'Y d10 MY A AAM XM DX d10
0000%0 = SM -[ttml d10 SM d10
0000X0 = MM MM 410 MM 410
0000X0 =} 00TVY 410 I 410 410 ST
aunnolqns 10aJ1pul [[BD TIM S T1IVO UM STIVO
aunnolqns 10aJ1pul [eD TIM TIv0 UM TIvO
aunno.gns |ed [ELE] S TIVO 34l SV
aunnoiqns |[ed [ELE] TIv0 YAl 1Iv0 TIv0 i
19S Usyl Z 10 D 01 SM 1S8L 1ig 6#[++zTM]  Z's1s14 vHg'SM  Z'S1Sl1d
19S Usyl Z 10 D 01 SM 1S8L 1ig 6#[++zTM]  O'S1S14 vHO'SM  O'S1Sl1d
419S uay1isal ug S#'00TAVY  a'S1S19 €Nq'} q'sl1slg s1s149 €1
uonduosag a|dwex3g XelUAS Ajquiassy oluowaun #
Alquassy | J1su|
(@3aNNILNOD) AT1VIILAGVHAY - L3S NOILDONYLSNI 40E€D1dSP ‘e-T31gvl

DS70026C-page 7

Advance Information

© 2001 Microchip Technology Inc.



dsPIC30F

a1e|nwnody pue arenbs M Z=-[LMI'TM P=+[SM]'OM ' ZM<ZM'Y OVIN MY AN AAM XM DX WMWY OVIN
aye|nwinddy pue Ajdnniy M Z=-[LMI'TM P=+[SM]'OM'EMZM'Y VI MY AN IAM XA DX UMWY OVIN OV €5
SNl AQ M HIUS BIY [e21607 = pum TM'EZ# 0M s PUAN'GHI G s
SUM Ad GM HIUS 1YBI [ea1Bo = pum TMZM'OM us1 PUM'SUM'AM usT
SM HIYS by (21607 = pM —[TTMI [++2TM] ds1 PM'SM ds
$ 4IUS Wby [ea1boT = MW MM'00TAVY us1 MM’ usT
$HIUS by [ealbo =4 00TV dsT I s s s
12uiod swely ur LGT# MNT vTH| MNT MNT 15
loje|nwinddy peoT S#[9+zTM]'Y oVl PUIS OSM'Y oV oVl 0S
SU| ™0l OM = PM -[TTmI'Ge# Lm dol PA'SHI'OM dol
SM "HOI M = PM ~[TIMI[++2TM] Zm Hol PM'SM'OM ol
PM "HOI" OTHIS = PM TIMVVYX0# dol UMOTHIS dol
MM "HOI" § = MW MM'00TAVY ol MM ol
MM "HOI" § =4 00TV ol 4 Ol ol 6%
041 dMS ‘T+ = MM MM'00TAVYH ZSONI MM} ZSONI
0 #dMs ‘T+H =} 00TAVY ZSONI I ZSONI ZSONI 8y
0 #110N diYS ‘T+) = MM MM'00TAVY  ZNSONI MM} ZNSONI
010N J1 dYS ‘T+ =} 00TAVY  ZNSONI I ZNSONI ZNSONI Ly
2+ SM =PM -[TTmI ++2Tm] ZONI PM'SM ZONI ZONI 1%
T +SM = PM -[TTmI[++2Tm] ONI PM'SM ONI
T+3=MMW MM'00TAVY ONI MM} ONI
T+4=} 00TAVY ONI I ONI ONI St
1vH juonessdo oN 1IVH 1IVH 11VH a4
10811pUl 01 09 M 0109 UM 0109
Ssalppe 0} 09 [oge 0109 [l 0109 0109 (37
apIs (gs) ybry wouy suQ Isii4 puiy -[TTmI [++2Tm] ISIEE| PM'SM dT44 d744 24
apIS (ASN) Y& woy 8uQ 1sii4 puld —[Ttmlf++zTml I=E! PM'SM T44 144 v
apIS (9s7) Wby wouy 0197 1Sl puld ~[TImI[++zTM] do44 PM'SM EE] d044 or
3pIS (ASIN) ¥ woly 0187 1S114 pul —[TIm][++zTM] 7044 PM'SM 7044 7044 6€
apIS (9s7) Wby wody abueyd g puld —[TTml++2Tml dog4 PM'SM dog4 ¥og4 8¢
apIS (aSIN) ¥ woy abueyd ug puld ~[TTmI [++2TMm] 1044 PM'SM 1084 71044 L€
PUM yim supy dems TIMZTM HOX3 PUM‘SUM HOX3 HOX3 9e
91e|NWNJJY dduelsig ueapliong ++BM] Z=-[LM] ' P=+[GM]'OM 'ZMZM'Y ova3 MY AM XM XM WAL 'Y ovas ova3 13
aoue)sIg ueapljong Z=-[ZM]'p=+[SM]'OM ZMsZM'Y a3 AMXA DX WMWY a3 a3 ve
sawn (UM) ‘9THIS+Od 031 8pod 0a [YNELE] oa UM'9THIS oda
sawi #TH| ‘9THIS+Od 01 8pod 0g 1GT#'190®) od YTHI'9THIS oa oa €€
JadjaH apinig Ald Ald Ald ze
$9]0A0 uonoNnAsul ¥ 104 sydnud| s|gesiq LGT# ISIa vTH| Isia 1s1a 1€
uonduosag a|dwex3g XelUAS Ajquiassy oluowaun #
Alquassy | J1su|
(@3aNNILNOD) AT1VIILAGVHAY - L3S NOILDONYLSNI 40E€D1dSP ‘e-T31gvl

© 2001 Microchip Technology Inc.

Advance Information

DS70026C-page 8



dsPIC30F

uoneladQ oN ddON H4dON
uonesado oN dON dON dON €9
T+ SM = PM =TT T++2Tml 93N PM'SM 93N
T+4=MMW MM00TINVYS 93N MM} 93N
T+=4 00TNVY 93N I 93N
101e|NWNJ0Y arebaN g 93N v 93N 93N 29
MM « } = ZMEM 00TNVY N J NN
(Gu)paubisun 4 (aam)paubisun = {pM ‘T+pPM} TIM'GZ# M NNTININ PUM‘GHI‘GM nNINIA
(Gu)paubisun « (@m)paubs = {pm ‘T+pPM} TIM'GZ# M SNINN PUM‘GHI‘AM NS 1NN
(sm)paubisun , (gm)paubisun = {pm ‘T+pPMm} TIM [++zTMI'ZM nNINN PUM'SM'OM nNINIA
(sm)paubis x (@m)paubisun = {pm ‘T+pM} TIM [++2TMIZM SNINN PUM'SM'OM sSNINN
(sm)paubisun . (am)paubis = {pm ‘T+pm} TIM[++2ZTMIZM  NSTINA PUM'SM'OM NS NN
(sm)paubis « (am)paubis = {pm ‘T+pMm} TIM[++2ZTMI'ZM  SSTIN PUM'SM'OM SSTINN INN 19
loje|nwnooy woJj 1oengns pue Adniniy M [OMI TM P=+[SM]' OM' EMZM'Y OSI MY A AAM XM AXAN UMWY OSI OSI 09
SHI AQ aM HIUS By pIom-niniA = Pupm TM'EZ# 0M USW PUM‘GHI‘AM USI
SUM Ag GM HIUS 1By p1om-piniAl = pup TMZM'OM dS PUA'SUM'GM USI dSW 65
SHI AQ O HIUS ¥oT PIOM-IINIAL = PUM TM'EZH# 0M IS PUM‘GHI‘AM IS
SUM AQ g HIUS Y87 PIOM-IINIAL = PUM TMZM'OM IS PUM'SUM'AM IS ISW 85
loreinwindoy o1 (UM Ag wm Aldninin)- Z=+[OM] ZM TYMI TM ZM T NAdW AM AAM XM DX UMWY NAdW NAdW 1S
lo1eINWINdJY 01 WM arenbs r=+[FMI'OM TMATM'Y AdN A AAMXM DX WMWY AdIN
lojeinwindoy 03 UM Ag w Aldiiniy p=+[rM]'OM TMOM'Y AdIN A AAMXM AXA UMWY AdIN AdIN 95
[eroads anon ++eml'lzml'emlsml’'em’'a OvsSAOW aMV AN AAM XM IXM'Y  DVSAOW OVSAOW S5
(PU)M: (T+pU) M (2+PU)N: (E+PU)M O} S BAOIN ZIM [++7TM] O'AOW PUM'SM O'AOW
(PU)M: (T+PU)M 03 SM BAOIN ZIM [++pTM] a'’AOW PUM'SM A’AOW
P 03 (E+SU)M:(2+SU)M:(T+SU)M:(SU)M BAON -[TTml'zTm O'AOWN PM'SUM O'AOW
PA 03 (T+SU)M:(SU)M SN0 -[TTml'zTm A'AOW PM'SUM a'AOW
4 0} MM\ BAOIN O0TINVH MM AOW FMp NOW
P 0} SM 8NON [++TTMI [em+zTm] AOW OPM‘OSM ANOW
4 01 UM SAOW O0TAVH'ZTM AOW Fum NOW
UAA O} [eJa}| paubis 1G-0T A0 TIM'VVYX0# AOW UM'OTHIS AOW
UAA O} [eJd}| 4g-9T SN0 TIM'VSVSX0# AOW UM'9TH| AOW
M/ 01 § SN0 MM00TINVYH AOW MM AOW
101} anoW 00TNVY AOW I AOW
UM O} } 9AOW ZTM'00TAVY AOW UM} NOW AOW S
uonduosag a|dwex3g XelUAS Ajquiassy oluowaun #
Alquassy | J1su|
(@3aNNILNOD) AT1VIILAGVHAY - L3S NOILDONYLSNI 40E€D1dSP ‘e-T31gvl

DS70026C-page 9

Advance Information

© 2001 Microchip Technology Inc.



dsPIC30F

4444X0 = SM -[ttm] ANL3S SM W13s
d4-444X0 = MM MM NL3S MM WL3S
4-444%0 =} 00TNVY NL3S I WL3S AL3S 8/
SM papusixe ubis = pm —[TTmI[++2TMm] 3s PM'SM 3s 3s Ll
10Je|NWINJ2Y papunoy 810iS S#em+TIM]'Y dovS YIS OPM'Y q'ovS
101e|NWINJJY 31015 S#em+TIM]'Y VS IS OPM'Y VS VS 9.
SM (A1red oN) wbry areioy = pm ~[TTml ++2Tm] ONYY PM'SM ONYY
4 (Aured oN) 1ybry ere10y = MM MM'00TAVY ONYY MM} ONYYH
} (Aured oN) 1By areloy = 4 00TAVY ONYY I ONYY ONYY S/
SM Alred ybnoiyr 1ybry sreloy = pm ~[TImI[++zTM odd PM'SM o4
4 A ybnoays 1ybry are1oy = MW MM'00TINVYS oud MM} ody
1 Aired ybnoayy 1ybry s1eioy = J 00TV odYd 4 ody oy v
SM (A11eD ON) Yo are10d = pM ~[Ttml[++zTml ONTH PM'SM ON1H
4 (AureD ON) yo1 Bre10y = MW MM'00TAVY ONTH MM} ONTY
4 (Ared oN) Yo ereloy =4 00TAVY ONTH I ONTH ONTH €l
SM Aued ybnoiyr Yo sreioy = pMm ~[TImI[++zTMl o1 PM'SM o1
4 A1 ybnoay) Yo s1el0y = MM MM00TINVYH o7 MM o1
4 Aured ybnouy ya sreloy =4 00TAVYH o7 I o1 o7 zL
S'NYNL3A S'NYN13Y S'NYNL3N
aUlNOIGNS WO UINIDY NdNL3d NYNL3d NdNL13d 1L
SMILIY
UM Ul [eI3)] YiM uIniay TIM'VVX0# M1L3d UM'OTHIS M113Y M3 0L
S'31413d S'31413y S'31413d
a|geus 1dnuLIUl WOJ) UINSY J1413d 314134 J1413d 69
13S3Y 921nap a1emyos 13534 13534 13534 89
sawn (up) uononisul IxaN Jeaday TIM  1v3d3d UM 1v3d3ay
sawi ¢TI uononusu| 1xaN readay /ST#  1v3ad3d PTH| 1v3d3ay 1v3dad 19
Ireo paindwod M TIvOoN UM TIvod
IreD aAne|ay [ELET TIvOoN 9THIS TIvod 1Ivod 99
s1a1s1bay (e+su)M:(z+SU)M:(T+SU)M:(SU)M Usnd ZIM  O'HSNd SUM O'HSNd
sie1s1bay (T+su)M:(SU)M usnd 2IM  d'Hsnd SUM a'HsSNd
si1a1sibay SM ysnd [em+zTm] HSNd OS\ HSNd
sia1s169y mopeys ysnd S'HSNd S'HSNd
(s01) »oess jo doy 01 § ysnd 00TAVY HSNd 4 HSNd HSNd 59
s1a1s1bay (pU)M: (T+pu) i (2+pu) M (e+pu)m dod ZTM O'dod PUM 0'dod
siaisibay (pu)m:(t+pu)m dod ZTM adod pUM adod
sisisibay pm dod [o+TTM] dod OpM dod
sissibay mopeys dod S'dod S'dOd
(s01) »2ess jo doy wouy § dod 00TVY dod } dOd d0od 79

uonduosag

a|dwex3g

XelUAS Ajquiassy

JIUOWBUW #
Alquassy | J1su|

(@3INNILNOD) ATTVOILIAVHAY - 13S NOILONYLSNI H40EDIdSP

‘e-T37avl
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J181uI0d awrely yuiun MNTN MNTN NN 26
[eJal] yum 10108A 0 deu ] LST#0 dvdl oTHI'TH dvdl dvdl 16
<0:GT>b0.id 01 SM 81IM ~[TIml++2Tml 1mgL PM'SM Jimgl JLmagl 06
<9T:£Z>b01d 01 sp a1m ~[Ttmll++2Tml HIMIGL PM'SM HLM19L HLMm19L 68
PM 01 <0:GT>bolid peay ~[Ttml++2Tml T1adglL PM'SM Jayigal JayigaL 88
PM 03 <9T:€Z>b01d pesy ~[ttml++2Tml  HaY9L PM'SM Hayg.L Hay1dl 18
um dems a1Aq = Upp TIM dVMS UM dVMS
UM dems a|qaiu = UM TIM  9dVMS UM qdvMS dVMS 98
(2) - am - sul = pm ~-[TTml'sz# 1m da4ans PAN'SHI OM dgans
(2) - am - sm = pm =“[TIMIT++2TMI'ZM ¥adans PM'SM‘AM FEERS
(2) - - mm = MW MM'00TINVY dgdns MM} dgdns
Q) -4-mm=1 00TNVY  ¥g99nsS J 4gdans yaans S8
SNl - GM = PM -[TTMI'Ge# LM d4ans PA'SHI GM EERD
SM - M = PM ~[TIMI[++2TMI Zm d4ans PM'SM'aM dans
- MW = M MM'00TAVY EERS MM EERD
4= MM =4 00TVY dans 4 dans dans ¥8
(Q) - quI - am = pm ~[TTMI'Se# Lm adns PMSHI'AM adns
(2) - sm - am = pm =[TTMI ++2TMI LM a4ans PM'SM‘AM adns
(2) - PM - OTHIS = PM TIM'VVYX0# a4ans UM'OTHIS aans
(D) - MM - § = M MM'00TAVY a4ans MM’ aans
Q) -mm-}=14 00TVY a4ans I aans aans €8
SNl - OM = PM -[TTml'se# Lm ans PA'SHI A ans
SM - M = PM —[TTmI [++zTml Zm ans PM'SM'dM ans
PM - OTHIS = PM TIM'VVYX0# ans UM'OTHIS ans
MM - § = MM MM'00TAVY ans MM} ans
MM -} =} 00TVY ans } ans
S10Je|NWNJJY Joeiqns <] ans v ans ans Z8
apow Agpuejs ol 09 S# d3aais | d33a1s d3aais 18
SHI AQ SM HIUS 18T = PUM TM'EZ# 0M IS PUM‘GHI'PM s
SUM Ag GM HIUS 3T = PUM TMZM'OM s PUM'SUM'PM IS
SM HIUS 41 = PM —[TTmI T++2Tml s PM'SM s
JUIYS Y8 = MM MM'00TAVY s MM} s
JHuS Yo =4 00TVY s 4 s s 08
Jore|nwinddy GHIS Ag YIYS dndwyNlY SH#'Y ovLdS SHIS'Y ovLdS
Joye|nwinddy (uan) Ag YYs dnswyly ZIM'Y S E UM'Y oVLdS oV1dS 6.
uonduosag a|dwex3g XelUAS Ajquiassy oluowaun #
Alquassy | J1su|
(@3aNNILNOD) AT1VIILAGVHAY - L3S NOILDONYLSNI 40E€D1dSP ‘e-T31gvl
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S/ puaiX3 0197 = PM -[TTmI[++2TMm] EV4 PM'SM 3z 3z 6
Sl "HOX AM = PM —-[Ttml'sz# zm HOX PAN'SHI GM HOX
SM "HOX' dM = PM ~[TIMI[++2TMI Zm dOX PM'SM'aM HOX
PM "HOX' OTHIS = PM TIM'VVX0# dOX UMOTHIS HOX
MM "HOX' § = MM MM'00TAVY dOX MM} dOX

MM HOX 4 =4 00TVY HOX 4 HOX HOX €6

JIUOWBUN #
uonduosag a|dwex3g XelUAS Ajquiassy Alquiassy | nsuj
(@3aNNILNOD) AT1VIILAGVHAY - L3S NOILDONYLSNI 40E€D1dSP ‘e-T31gvl
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dsPIC30F

TABLE 1-4: dsPIC30F INSTRUCTION SET - FUNCTIONAL GROUPING
Assem_bly Syntax Description W CY Note
Mnemonic, Operands

Move Operations

EXCH Wns,Wnd Swap Wns and Wnd 1 1

MOV.D Ws,Wnd Move source or stack to W(nd+1):W(nd) 1 1

POP.D Wnd

MOV.Q Ws,Wnd Move source or stack to 1 1

POP.Q Wnd W(nd-+3):W(nd+2):W(nd+1):W(nd)

MOV fWn Move fto Wn 1

MOV Wso,Wdo Move Ws to Wd 1 1
PUSH Wso Push Ws

POP Wdo Pop wd

MOV f Move f to destination 1 1 1,2

f Ww

MOV lit16,Wn Move 16-bit literal to Wn 1 1

MOV Slit10,Wn Move 10-bit signed literal to Wn 1 1 1
MOV Ww,f Move Ww to f 1 1 1
MOV.D Wns,Wd Move W(ns):W(ns+1) to destination or stack 1 1

PUSH.D Wns

MOV.Q Wns,Wd Move W(ns):W(ns+1):W(ns+2):W(ns+3) to destination or 1 1

PUSH.Q Wns stack

MOV Whn,f Move Wn to f 1 1

Table Operations

TBLRDH Ws,wd Read Prog<23:16> to Wd 1 2 1
TBLRDL Ws,Wd Read Prog<15:0> to Wd 1 2 1
TBLWTH Ws,Wd Write Ws to Prog<23:16> 1 2 1
TBLWTL Ws,wd Write Ws to Prog<15:0> 1 2 1
Note 1: INST or INST.W is a word operation, B=0; INST.B is a byte operation, B=1

2: MOVF,MOVFW,TESTF are equivalent assembly mnemonics.
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dsPIC30F

TABLE 1-4: dsPIC30F INSTRUCTION SET - FUNCTIONAL GROUPING

M r?esnsqz:i?;l,yospy;;ar:( ds Description W CY Note
Math Operations - W Registers
ADD Whb,Ws,Wd Wd =Wb + Ws 1 1 1
ADDC Wb,Ws,Wd Wd = Wb + Ws + (C) 1 1 1
AND Wh,Ws,wd Wd = Wb .AND. Ws 1 1 1
IOR Whb,Ws,Wd Wd = Wb .IOR. Ws 1 1 1
SUB Whb,Ws,Wd Wd =Wb - Ws 1 1 1
SUBB Wb,Ws,wWd Wd = Wb - Ws - (C) 1 1 1
SUBR Wh,Ws,Wd Wd =Ws - Wh 1 1 1
SUBBR Wh,Ws,Wd Wwd = Ws - Wb - (C) 1 1 1
XOR Whb,Ws,Wd Wd = Wb .XOR. Ws 1 1 1
Math Operations - Short Unsigned Literals (literal 0..31)
ADD Wh,lit5,Wd Wd = Wb + litS 1 1 1
ADDC Wh,lit5,Wd Wd = Wb + 1it5 + (C) 1 1 1
AND Wh,lit5, Wd Wd = Wb .AND. lit5 1 1 1
IOR Wh,lit5,Wd Wd = Wb .IOR. lit5 1 1 1
SUB Wh,lit5,wd wWd = Wb - lit5 1 1 1
SUBB Wh,lit5,wd wd = Wb - lit5 - (C) 1 1 1
SUBR Wh,lit5,wd Wd = lit5 - Wb 1 1 1
SUBBR Whlit5,Wd Wwd = lit5 - Wb - (C) 1 1 1
XOR Wh,lit5,Wd Wd = Wb .XOR. lit5 1 1 1
Math Operations - W Registers Single Operand
CLR Ws Ws = 0x0000 1 1 1
COM Ws,wd wd = Ws 1 1 1
DEC Ws,Wd Wd=Ws-1 1 1 1
DEC2 Ws,Wd Wwd =Ws -2 1 1 1
INC Ws,Wd Wd=Ws+1 1 1 1
INC2 Ws,Wd Wd =Ws + 2 1 1 1
NEG Ws,Wd wd =Ws + 1 1 1 1
SETM Ws Ws = OxFFFF 1 1 1
Note 1: INST or INST.W is a word operation,B=0; INST.B is a byte operation,B=1.
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dsPIC30F

TABLE 1-4: dsPIC30F INSTRUCTION SET - FUNCTIONAL GROUPING

Assembly Syntax

Mnemonic, Operands Description W cYy Note

Math Operations - File Registers

ADD f f=f+ww 1 1 1
fWw Ww = f + Ww

ADDC f f=f+Ww + (C) 1 1 1
f,Ww Ww =+ Ww + (C)

AND f f=f.AND. Ww 1 1 1
f Ww Ww =f . AND. Ww

IOR f f=1.IOR. Ww 1 1 1
f Ww Ww = f .IOR. Ww

SUBR f f=Ww-f 1 1 1
fWw Ww = Ww - f

SUBRB f f=ww-f-(C) _ 1 1 1
f,Ww Ww =Ww - f - (C)

SuUB f f=f-Ww 1 1 1
f Ww Ww = f - Ww

SUBB f f=f-ww-(C) _ 1 1 1
f,Ww Ww =f- Ww - (C)

XOR f f=f .XOR. Ww 1 1 1
f Ww Ww = f . XOR. Ww

Math Operations - File Registers Single Operand

CLR f f = 0x0000 1 1 1
Ww Ww = 0x0000

COM f f=f _ 1 1 1
fWw Ww = f

DEC f f=f-1 1 1 1
fWw Ww =f-1

INC f f=f+1 1 1 1
fWw Ww=Ff+1

NEG f f=f+1 1 1 1
f Ww Ww=Ff+1

SETM f f = OXFFFF 1 1 1
Ww Ww = OxFFFF

Note 1: INST or INST.W is a word operation,B=0; INST.B is a byte operation,B=1.

Math Operations - Literals (literal -512..511)

ADD Slit10,Wn Whn = SIitl0 + Wn 1 1 1
ADDC Slit10,Wn Whn = Slit10 + Wn + (C) 1 1 1
AND Slit10,Wn Whn = Slit10 .AND. Wn 1 1 1
IOR Slitl0,Wn Whn = SIit10 .IOR. Wn 1 1 1
SUB Slit10,Wn Whn = SIit10 - Wn 1 1 1
SUBB Slit10,wn Whn = SIit10 - Wn - (C) 1 1 1
XOR Slit10,Wn Whn = Slit10 .XOR. Wn 1 1 1
Math Operations - Multiply,Adjust

DAW.B Wn Wn = decimal adjust Wn 1 1

DIV Divide Helper 1 1 2
MUL.SS Whb,Ws,Wnd {Wnd+1,Wnd} = sign(Wb) * sign(Ws) 1 1

MUL.SU Whb,Ws,Wnd {Wnd+1,Wnd} = sign(Wb) * unsign(Ws) 1 1

MUL.SU Wh,lit5,Wnd {Wnd+1,Wnd} = sign(Wb) * unsign(lit5) 1 1

MUL.UU Whb,Ws,Wnd {Wnd+1,Wnd} = unsign(Wb) * unsign(Ws) 1 1

MUL.UU Wh,lit5,Wnd {Wnd+1,Wnd} = unsign(Wh) * unsign(lit5) 1 1

MUL.US Wh,Ws,Wnd {Wnd+1,Wnd} = unsign(Whb) * sign(Ws) 1 1

MUL f W3:W2 =f*Ww 1 1 1
SE Ws,Wd Wd = sign extended Ws 1 1

ZE Ws,Wd Wd = zero extended Ws 1 1

SWAP Wn Wn = byte or nibble swap Wn 1 1 1

Note 1: INST or INST.W is a word operation,B=0; INST.B is a byte operation,B=1.
Note 2: Iterative Divide - 32/16, 16/16 - total cycle count TBD.
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TABLE 1-4: dsPIC30F INSTRUCTION SET - FUNCTIONAL GROUPING

Assem_bly Syntax Description W CY Note

Mnemonic, Operands

Rotate/Shift Operations - W Registers

ASR Ws,Wd Wd = Arithmetic Right Shift Ws 1 1 1

LSR Ws,Wd Wd = Logical Right Shift Ws 1 1 1

RLC Ws,Wd Wd = Rotate Left through Carry Ws 1 1 1

RLNC Ws,Wd Wd = Rotate Left (No Carry) Ws 1 1 1

RRC Ws,Wd Wd = Rotate Right through Carry Ws 1 1 1

RRNC Ws,Wd Wd = Rotate Right (No Carry) Ws 1 1 1

SL Ws,Wd Wd = Arithmetic Left Shift Ws 1 1 1

Rotate/Shift Operations - File Registers

ASR f f = Arithmetic Right Shift f 1 1 1
fWw Ww = Arithmetic Right Shift f

LSR f f = Logical Right Shift 1 1 1
f,Ww Ww = Logical Right Shift f

RLC f f = Rotate Left through Carry f 1 1 1
f,Ww Ww = Rotate Left through Carry f

RLNC f f = Rotate Left (No Carry) f 1 1 1
f,Ww Ww = Rotate Left (No Carry) f

RRC f f = Rotate Right through Carry f 1 1 1
f,Ww Ww = Rotate Right through Carry f

RRNC f f = Rotate Right (No Carry) f 1 1 1
f,Ww Ww = Rotate Right (No Carry) f

SL f f = Arithmetic Left Shift 1 1 1
fWw Ww = Arithmetic Left Shift f

Note 1: INST or INST.W is a word operation, B=0; INST.B is a byte operation, B=1.
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TABLE 1-4: dsPIC30F INSTRUCTION SET - FUNCTIONAL GROUPING

M :‘esns,'z:i?:l’yoiy;;ar:( ds Description W CY Note
Barrel Shift Operations - W Registers (shift range 0..31)
ASR Wb,Wns,Wnd Wnd = Arithmetic Right Shift Wb by Wns 1 1
LSR Whb,Wns,Wnd Wnd = Logical Right Shift Wb by Wns 1 1
MSL Whb,Wns,Wnd Wnd = Multi-word Left Shift Wb by Wns 1 1 1
MSR Whb,Wns,Wnd Wnd = Multi-word Right Shift Wb by Wns 1 1 1
SL Wb,Wns,Wnd Wnd = Left Shift Wb by Wns 1 1
Barrel Shift Operations - Short Literals (shift range 0..31)
ASR Wh,lit5,Wnd Wnd = Arithmetic Right Shift Wb by lit5 1 1
LSR Wh,lit5,Wnd Wnd = Logical Right Shift Wb by lit5 1 1
MSL Wh,lit5,Wnd Wnd = Multi-word Left Shift Wb by lit5 1 1
MSR Wh,lit5,Wnd Wnd = Multi-word Right Shift Wb by lit5 1 1
SL Wh,lit5,wnd Wnd = Left Shift Wb by lit5 1 1
Note 1: Single word shift instruction to support multi-word operations.
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dsPIC30F

TABLE 1-4: dsPIC30F INSTRUCTION SET - FUNCTIONAL GROUPING

M r?esnsqf)r:it():l,yospyel:;ar:( ds Description W CY Note
DSP OPERATIONS - Accumulator Ops
ADD A Add Accumulators 1 1 1
ADD A,Wso,Slit4 16-bit Signed Add to Accumulator 1 1 1
LAC A,Wso,Slit4 Load Accumulator 1 1 1
NEG A Negate Accumulators 1 1 1
SAC A,Wdo,Slit4 Store Accumulator 1 1 1
SFTAC A,Wn Arithmetic Shift by (Wn) Accumulator 1 1
SFTACK A,Slit5 Arithmetic Shift by Slit5 Accumulator 1 1
SAC.R A,Wdo,Slit4 Store Rounded Accumulator 1 1 1
SUB A Subtract Accumulators 1 1 1
DSP OPERATIONS - MAC Ops
CLR A,Wxp,Wx,Wyp,Wy,AWB Clear Accumulator 1 1
ED A,Wm*Wm,Wxp,Wx,Wy Euclidean Distance 1 1
EDAC A,Wm*Wm,Wxp,Wx,Wy,AWB Euclidean Distance Accumulate 1 1
MAC A,Wm*Wn,Wxp,Wx,Wyp,Wy,AWB Multiply and Accumulate 1 1
MOVSAC A Wxp,Wx,Wyp,Wy,AWB Move Special 1 1
MPY A,Wm*Wn,Wxp,Wx,Wyp,Wy Multiply Wn by Wm to Accumulator 1 1
MPYN AWm*Wn,Wxp,Wx,Wyp,Wy -(Multiply Wn by Wm) to Accumulator 1 1
MSC A,Wm*Wn,Wxp,Wx,Wyp,Wy,AWB Multiply and Subtract from Accumulator 1 1
MPY A, Wm*Wm,Wxp,Wx,Wyp,Wy Square to Accumulator 1 1
MAC A,Wm*Wm,Wxp,Wx,Wyp,Wy,AWB Square and Accumulate 1 1

Note 1: lit4 translates to the rrrr field that specifies a shift count.
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dsPIC30F

TABLE 1-4: dsPIC30F INSTRUCTION SET - FUNCTIONAL GROUPING

M r?esnsqf)r:it():l,yospyel:;ar:( ds Description W CY Note
BIT OPERATIONS - W Registers
BCLR Ws, bit4 Bit Clear Ws 1 1 2
BSET Ws,bit4 Bit Set Ws 1 1 2
BSW.C Ws,Wb Write C or Z bit to Ws<Whb> 1 1 2
BSW.Z
BTG Ws,bit4 Bit Toggle Ws 1 1 2
BTST.C Ws,bit4 Bit Test Ws to C or Z 1 1 2
BTST.Z
BTSTS.C  Ws,bit4 Bit Test Ws to C or Z then Set 1 1 2
BTSTS.Z
BTST.C Ws,Wb Bit Test Ws<Wb>to C or Z 1 1 2
BTST.Z
BIT OPERATIONS - File Registers
BCLR.b f,bit3 Bit Clear f 1 1 3
BSET.b f,bit3 Bit Set f 1 1 3
BTG.b f,bit3 Bit Toggle f 1 1 3
BTST.b f,bit3 Bit Test f 1 1 3
BTSTS.b f,bit3 Bit Test then Set f 1 1 3
BIT FIND OPERATIONS
FBCL Ws,wWd Find Bit Change from Left (MSb) Side 1 1 1
FBCR Ws,wd Find Bit Change from Right (LSb) Side 1 1 1
FFOL Ws,Wd Find First Zero from Left (MSb) Side 1 1 1
FFOR Ws,Wd Find First Zero from Right (LSb) Side 1 1 1
FF1L Ws,Wd Find First One from Left (MSb) Side 1 1 1
FF1R Ws,wd Find First One from Right (LSb) Side 1 1 1
Note 1: INST or INST.W is a word operation,B=0; INST.B is a byte operation, B=1.
Note 2: bbbb field selects bit position 1111=MSh(15) 0000=LSb(0)
Note 3: bbb field selects bit position 111=MSh(7) 000=LSb(0)
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dsPIC30F

TABLE 1-4: dsPIC30F INSTRUCTION SET - FUNCTIONAL GROUPING
M r?esnsqf)r:it():l,yospyel:;ar:( ds Description W CY Note

Skip OPERATIONS - W Registers

BTSC Ws,bit4 Bit Test Ws, Skip if Clear 1(2/3) 2

BTSS Ws,bit4 Bit Test Ws, Skip if Set 1 1(2/3) 2

Skip OPERATIONS - File Registers

BTSC.b f,bit3 Bit Test f, Skip if Clear 1(2/3) 3

BTSS.b f,bit3 Bit Test f, Skip if Set 1(2/3) 3

Inc/Dec Skip OPERATIONS - File Registers

DECSNzZ f f=f-1, Skip if Not O 1 1(2/3) 1
f,Ww Ww = f-1, Skip if Not 0

DECSz f f=1-1, Skip if 0 1 1(2/3) 1
f Ww Ww = f-1, Skip if 0

INCSNZ f f=f+1, Skip if Not 0 1 1(2/3) 1
f,Ww Ww = f+1, Skip if Not O

INCSZ f f=f+1, Skipif 0 1 1(2/3) 1
fWw Ww = f+1, Skip if O

Note 1: INST or INST.W is a word operation,B=0; INST.B is a byte operation, B=1.
Note 2: bbbb field selects bit position 1111=MSb(15) 0000=LSb(0)
Note 3: bbb field selects bit position 111=MSh(7) 000=LSb(0)
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dsPIC30F

TABLE 1-4: dsPIC30F INSTRUCTION SET - FUNCTIONAL GROUPING

M r?esnsqf)r:it():l,yospyel:;ar:( ds Description W CY Note
Compare OPERATIONS - W Registers
CPO Ws Compare (Ws - 0x0000) 1 1 1
CP1 Ws Compare (Ws - OXFFFF) 1 1 1
CP Whb,Ws Compare (Ws - Wh) 1 1 1
CPB Whb,Ws Compare Borrow (Ws - Wb - 6) 1 1 1
Compare OPERATIONS - Short Literals (literal 0...31)
CP Wh,lit5 Compare (lit5 - Wh) 1 1 1
CPB Wh,lit5 Compare Borrow (lit5 - Wb - C) 1 1 1
Compare OPERATIONS - File Registers
CPO f Compare (f - 0x0000) 1 1 1
CP1 f Compare (f - OXFFFF) 1 1 1
CP f Compare (f - Ww) 1 1 1
CPB f Compare Borrow (f - Ww - C) 1 1 1
Compare Skip OPERATIONS - File Registers
CPFSEQ f Compare (f - Ww), skip if = 1 1(2/3) 1
CPFSGT f Compare (f - Ww), skip if > 1 1(2/3) 1
CPFSLT f Compare (f - Ww), skip if < 1 1(2/3) 1
CPFSNE f Compare (f - Ww), skip if # 1 1(2/3) 1
Note 1: INST or INST.W is a word operation,B=0; INST.B is a byte operation, B=1.
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dsPIC30F

TABLE 1-4: dsPIC30F INSTRUCTION SET - FUNCTIONAL GROUPING

M r?esnsqf)r:it():l,yospyel:;ar:( ds Description W CY Note
Branch Operations
BRA C,SIit16 Branch if Carry 1 2 1
BRA GEU,SIit16
BRA GE,SIit16 Branch if greater than or equal 1 2 1
BRA GT,Slit16 Branch if greater than 1 2 1
BRA GTU,SIit16 Branch if unsigned greater than 1 2 1
BRA LE,SIit16 Branch if less than or equal 1 2 1
BRA LEU,SIit16 Branch if unsigned less than or equal 1 2 1
BRA LT,Slit16 Branch if less than 1 2 1
BRA N,Slit16 Branch if Negative 1 2 1
BRA NC,Slit16 Branch if Not Carry 1 2 1
BRA LTU,Slit16
BRA NN,SIit16 Branch if Not Negative 1 2 1
BRA NOV,SIit16 Branch if Not Overflow 1 2 1
BRA NZz,Slit16 Branch if Not Zero 1 2 1
BRA OA,SIit16 Branch if accumulator A overflow 1 2 1
BRA OB,Slit16 Branch if accumulator B overflow 1 2 1
BRA QV,Slitl6 Branch if Overflow 1 2 1
BRA Slit16 Branch Unconditionally 1 2 1
BRA SA,Slit16 Branch if accumulator A saturated 1 2 1
BRA SB,Slit16 Branch if accumulator B saturated 1 2 1
BRA Z,Slit16 Branch if Zero 1 2 1
Note 1: 16-bit signed literal allows jump range of PC-32768 to PC+32767.

DS70026C-page 22 Advance Information © 2001 Microchip Technology Inc.



dsPIC30F

TABLE 1-4: dsPIC30F INSTRUCTION SET - FUNCTIONAL GROUPING

M r?esnsqf)r:it():l,yospyel:;ar:( ds Description W CY Note

Jump / Call / Return Operations

BRA Wn Computed branch 1 2

CALL lit23 Call subroutine 2 2 3

CALL.S

CALL Wn Call indirect subroutine 1 2

CALL.S

GOTO lit23 Go to address 2 2 3

GOTO Wn Go to indirect 1 2

RCALL SIit16 Relative Call 1 2 2

RCALL Wn Computed Call 1 2

RETFIE Return from interrupt enable 1 2

RETFIE.S

RETLW Slit10,Wn Return with Slit10 in Wn 1 2 1

RETLW.S

RETURN Return from Subroutine 1 2

RETURN.S

TRAP lit1,lit16 Trap to vector(litl) with lit16 1 2

Looping Operations

DO Slit16,lit14 Do code to PC+SIit16, lit14 times 2 2+ 2
loop

DO Slit16,Wn Do code to PC+8SIit16, (Wn) times 2 2+ 2
loop

REPEAT lit14 Repeat Next Instruction lit14 times 1 1+ lit14

REPEAT Wn Repeat Next Instruction (Wn) times 1 1+ (Wn)

Note 1: INST or INST.W is a word operation,B=0; INST.B is a byte operation, B=1.

Note 2: 16-bit signed literal allows jump range of PC-32768 to PC+32767.

Note 3: 23-bit literal coded in 2 words,1st word contains n<15:0>, n<0>=0, 2nd word contains n<22:16>.
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dsPIC30F

TABLE 1-4: dsPIC30F INSTRUCTION SET - FUNCTIONAL GROUPING

M r?esnsqf)r:it():l,yospyel:;ar:( ds Description W CY Note

Stack Operations

POP.S Pop Shadow Registers 1 1
LNK lit14 Link frame pointer 1 1
POP f Pop f from top of stack (TOS) 1 1
PUSH f Push f to top of stack (TOS) 1 1
PUSH.S Push Shadow Registers 1 1
ULNK Unlink frame pointer 1 1
Control Operations

CLRWDT Clear Watchdog Timer 1 1
DISI lit14 Disable Interrupts for lit14 instruction cycles 1 1
HALT No Operation/ HALT 1 1
NOP No Operation 1 1
NOPR No Operation 1 1
RESET Software device RESET 1 1
SLEEP lit4 Go into standby mode 1 1
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dsPIC30F

TABLE 1-5: ADDRESSING MODES FOR Ws SOURCE REGISTER (ADDRESS MODE 1)
ppp |Addressing Mode Source Instruction Effective Address
Operand | Operation®)
000 |Register Direct Ws Wd =Ws op Wb EAs = W register number
001 |Indirect [Ws] Wd =[Ws] op Wb EAs = Ws
010 |Indirect with post-decrement [Ws]-- Wd = [WSs]--op Wb EAs = Ws;
Ws <- (Ws - 1)@
- Or -
Ws <- (Ws - 2)@
011 [Indirect with post-increment [Ws]++ Wwd = [Ws]++ op Wb EAs = Ws;
Ws <- (Ws + 1)@
- Or -
Ws <- (Ws + 2)@
100 |Indirect with pre-decrement [Ws--] wd = [Ws--]op Wb Ws <- (Ws - 1)1
- Or -
Ws <- (Ws - 2)@);
EAs = Ws
101 |Indirect with pre-increment [Ws++] Wd = [Ws++] op Wb WSs <- (Ws + 1)(1);
- Or -
Ws <- (Ws + 2)@:
EAs = Ws
11k | (Specifies Slit5 Source for Short Literal Instructions)

Note 1. For byte operations, add or subtract 1.
2: For word operations, add or subtract 2.
3: Wd assumed (but not required) to be in register direct mode.

TABLE 1-6: ADDRESSING MODES FOR Wd DESTINATION REGISTER (ADDRESS MODE 2)
gqq |Addressing Mode Destination Instruction Effective Address
Operand Operation®
000 |Register Direct wd wWd =Wsop Wb EAd = W register number
001 |Indirect [wd] [wWd] =Ws op Wb EAd = Wd
010 |Indirect with post-decrement [wd]-- [Wd]-- =Ws op Wb EAd = Wd;
wd <- (Wd - 1)@
- or -
wd <- (Wd - 2)@
011 |lIndirect with post-increment [wd]++ [Wd]++ =Ws op Wb EAd = Wd;
wd <- (Wd + 1)@
- Or -
wd <- (Wd + 2)@
100 |Indirect with pre-decrement [Wd--] [Wd--] = Ws op Wb wd <- (wd - 1)@,
- Or -
wd <- (Wd - 2)@:
EAd = Wd
101 |Indirect with pre-increment [Wd++] [Wd++] =Ws op Wb Wwd <- (Wd + l)(l);
- Or -
wd <- (wd + 2)@;
EAd =Wd
11x | (Unused)

Note 1. For byte operations, add or subtract 1.
2: For word operations, add or subtract 2.
3: Ws assumed (but not required) to be in register direct mode.
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dsPIC30F

TABLE 1-7: OFFSET ADDRESSING MODES FOR WSO SOURCE REGISTER (MODE 3)

ggg |Addressing Mode Source Operand | Effective Address
000 |Register Direct Wns EA = W register number
001 |Indirect [Wns] EA = Wns
010 |Indirect with post-decrement [Wns]-- EA = Wns;
Whns <- (Wns - 1))
- Or -
Whns <- (Wns - 2)@
011 |Indirect with post-increment [Wns]++ EA = Wns;
Whns <- (Wns + 1)1
- Or -
Wns <- (Wns + 2)@
100 |Indirect with pre-decrement [Wns--] Whns <- (Wns - 1)1;
- Or -
Whns <- (Wns - 2)@;
EA = Wns
101 |Indirect with register offset [Wns+Whb] EA = Wns + Wb(®
11g |Indirect with signed offset by short literal [Wns+Slit5] EA = (Wns + gwwww)®
S||t5 € (-1615) -0or -
EA = (Wns + 2*gwwww)®)
Note 1. For byte operations, add or subtract 1.
2: For word operations, add or subtract 2.
3: For byte and word operations, add 2's compliment Wb.
4: For byte operations, add or subtract gwwww.
5: For word operations, add or subtract (2 * gwwww) or gwwwwO.
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dsPIC30F

TABLE 1-8: OFFSET ADDRESSING MODES FOR WDO DESTINATION REGISTER (MODE 3)

hhh | Addressing Mode Source Operand |Effective Address
000 |Register Direct Wnd EA = W register number
001 |Indirect [Wnd] EA = Wnd
010 |Indirect with post-decrement [Wnd]-- EA = Wnd,;
Wnd <- (Wnd - 1)®)
- Or -
Wnd <- (Wnd - 2)@
011 |Indirect with post-increment [Wnd]++ EA = Wnd,;
Wnd <- (Wnd + 1)@
- Or -
Wnd <- (Wnd + 2)@
100 |Indirect with pre-decrement [Wnd--] Wnd <- (Wnd - 1)@,
- Or -
Wnd <- (Wnd - 2)@;
EA = Wnd
101 |Indirect with register offset [Wnd+Whb] EA = Wnd + Wh®
11h | Indirect with signed offset by short literal [Wnd+Slit5] EA = (Wnd + hwwww)®
S||t5 € (-1615) -0or -
EA = (Wnd + 2*hwwww)(5)

Note 1. For byte operations, add or subtract 1.
2: For word operations, add or subtract 2.
3. For byte and word operations, add 2's compliment Wh.
4: For byte operations, add or subtract hwwww.
5: For word operations, add or subtract (2 * hwwww) or hwwwwO.
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