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Yactb 1

BBeneHue

gputils — 570 HaOOp HHCTPYMeHTOB 1151 paboThl ¢ Microchip (TM) PIC mukpokonTposuiepamu. OH BKJTIOUAET
gpasm, gplink u gplib. Kaxnoe u3 9THX cpeicTB npeaHa3HAUSHO IS 3aMEeHbl B paMKaX open source
cooTBeTCcTByoImero HHcTpyMenTa Microchip (TM). 9To pyKOBOACTBO OMUCHIBAET OCHOBBI UCTIOJIb30BAHHUS
HHCTpYMeHTOB. [1Jist OoJiee AeTabHOrO 3HAKOMCTBA C MUKPOKOHTPOJUIEpAaMH 00paTHTECh K PYKOBOJICTBAM IO TEM
npoaykraM PICmicro, KOTOpbie BB HCIIOJIB3YETE.

JlaHHBIA TOKYMEHT SIBJISIETCSI 4acThio gputils.

gputils — 570 cBOGOIHOE MpOrpaMMHOe 0OecTieYeHHe; Bbl MOKETE PACIIPOCTPAHSITh €ro W/HIH MOAU(HUIIMPOBATh B
pamkax omnpenenernit GNU General Public License, kak ony6nukoBansbiii Free Software Foundation; nu6o Bepcuio 2,
Jm60 (Ha Bamm BBIOOP) JM00YI0 O0Jiee TO3IHIO BEPCHIO.

gputils — pacripocTpansieTcst B Hauexae, uro on oyaet noiesed, Ho WITHOUT ANY WARRANTY; naxe Oe3
Hameka Ha rapanTidi MERCHANTABILITY unu FITNESS FOR A PARTICULAR PURPOSE. Cmotpute GNU
General Public License ajist 1eTaabHOro 03HAKOMJICHHS.

Boi gomxub! mosyuuts Konuio GNU General Public License Bmecte ¢ gputils; cm. ¢aiin COPYING. Ecnu ero Her,
nanuimuTe B Free Software Foundation, 59 Temple Place -Suite 330, Boston, MA 02111-1307, USA.

1.1 Ucnonb3yeMbie pexnMbl

gputils MOXeT HCIOIB30BaTLCS B ABYX Pa3HBIX CIydYasix: aDCOMOTHOM pekHMe asm M HaCTPauBaeMOM asm peskuMe.

1.1.1 A6GCONOTHBLIN ASM pPEeXUM

B abcomorHOM asm PEKHUME, KaK HCTOYHHUK aCCGM6J’IepHOFO sA3bIKA, qaaﬁn HEMOCPEACTBEHHO KOHBEPTUPYETCA B hex-
cbafm C IOMOWIBIO gpasm. 3T10 METOL aGCOJ’HOTHbIﬁ, MOCKOJIbKY OKOHUYATEJIbHBIC aipecCa KECTKO 3aKOAHPOBAHbI B

HUCXOJHOM dpaiie.

1.1.2 HactpanBaembin ASm pexum

B HacTpanBaeMOM asm pexuMe HCXOIHbIH acceMOJIepPHbIH KO MUKPOKOHTPOJLIEpA pa3iesieH Ha OTAEbHbIC MOIYJIH.
Kas b1t Moyt acceMOHpyeTCst B 0OOBEKT € TOMOMLIBIO gpasm. DTOT OOBEKT MOKET pPa3MeIaThCsl «IIe YrOgHO» B
MaMsITH MHKPOKOHTpOJUIepa. A 3aTeM ucnosb3yeTcs gplink 1uist paspeneHusi CHMBOJIBHBIX CCBUIOK, TPUCBOSHHUS
OKOHYATEJIbHBIX aIPECOB U MPABKH MAIIMHHOTO KOJa C OKOHUATEIbHbIME afgpecamu. Beiox u3 gplink — 910

a0COJIIOTHBIH BBIMOJIHSIEMbIH OOBEKT.

1.1.3 Kakon pexum nyuwie?

AOGCOJIOTHBIN peKUM MpoIIe MOHSITh H UCTO0NB30BaTh. OH TpeOyeT TOJIBKO OJHOTO HHCTPYMEHTa — gpasm. BosbmuHCTBO

npuMepoB Ha Microchip web-caliTe HCIOJIb3YIOT aOCOIOTHBIM PeXUM. 3aueM ke TOrAa HCIO0JIb30BaTh epeMeNacMbli ?
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* Kon MmoxHO nucatp 6e3 32001 00 ampecax. UTo eaeT ero JerkuM B HAITHCAHWH U IOBTOPHOM
HCIIOJIb30BaHHUH.

* OODBEKTHI MOTYT OBITh APXHBHUPOBAHBI C CO3MAaHHEM OHOJHOTEKH, KOTOPYIO TOXKE MPOIIE HCTIOIB30BATH
MOBTOPHO.

* [TepeKOMITHIISIIHS TIPOEKTA MOXET OBITh O0Jiee OBICTPOH, MOCKOJIBKY BB KOMITFUTHPYETE TOJIBKO YacTh
HM3MEHEHHH.

» dabI MOT'YT HMETb JIOKAJIbHbIC HMCHA PA3MCIICHH . ITonb3oBaTenn BLI6I/IpaGT, KaKHe CHMBOJIbI TJI0OAJIbHBI.

BosbIMHCTBO HHCTPYMEHTOB pa3pabOTKH HUCIIOJB3YIOT IepeMeIaeMble OObEKTHI M0 9THM IpHYHHaM. HemHoro o Tom,
YTO HE OTHOCHUTCSI OOBIYHO K MUKPOKOHTPOJUIEPHBIM CpeIcTBaM. MX MpuiokeHHs Tak MaJbl, YTO aOCOJIIOTHBIN PeKUM
HenpakTaueH. st PIC mepememaeMsiii peskuM AMeeT OuH OOJIbIoN HegocTaToK. [1og BompocoMm yripaBiieHHe OaHKaMH
U CTPaHHULAMH.

1.2 lNon.nepxunBaeMbie ripoLEeccopbl

gputils B HacTosmee BpeMsi MOAIEpKUBACT CIIECTYIOMHNE MPOIECCOPDIL:

eepronB gen p10f 200 pl10f 202 p10f 204 pl10f 206
pl2c508 pl2c508a pl12c509 pl2c509a pl2c671 pl2c672
pl2ceb18 pl2ceb519 pl2ce673 pl2ce674 pl2cr509a pl2f508
pl2f 509 pl2f 629 pl2f 635 pl12f 675 pl2f 683 p14000
pl6c5x pl6cxx pl6c432 pl6c433 pl6c505 pl6c52
pl6c54 pl6c54a pl6c54b pl6c54c pl16c55 pl6c55a
pl6c554 pl6c557 pl16c558 pl6c56 pl6c56a pl6c57
pl6c57c pl6c58a pl16c58b pl6c6l pl16c62 pl6c62a
pl6c62b pl6c620 pl6c620a pl6c621 pl6c62la pl6c622
pl6c622a pl6c63 pl6c63a pl6c64 pl6c64a pl6c642
pl6c65 pl6c65a pl6c65b pl6c66 pl6c662 pl6c67
pl6c71 pl6¢c710 pl6c711 pl6¢c712 pl6¢c715 pl6¢c716
pl6c717 pl6c72 pl6c72a pl6c73 pl6c73a pl6¢c73b
pl6c74 pl6c745 pl6c747 pl6c74a pl6c74b pl6c76
pl6c765 pl6c77 pl6c770 pl6c771 pl6c¢c773 pl6c774
pl6c781 pl6c782 pl6c84 pl6c923 pl6c924 pl6c925
pl6c926 pl6ce623 pl6ce624 pl6ce625 pl6cr 54 pl6cr54a
pl6cr 54b pl6cr 54c pl6cr 56a pl6cr57a pl6cr57b pl6cr57c
pl6cr 58a pl6cr 58b pl6cr 62 pl6cr620a  pl6er 63 pl6cr 64
pl6cr 65 pl6cr 72 pl6cr 83 pl6cr 84 p16f 505 pl6f 54
pl6f 57 pl6f 59 pl6f 627 pl6f 627a pl6f 628 pl6f 628a
pl6f 630 pl6f 636 pl6f 639 pl6f 648a pl6f 676 pl6f 684
pl6f 685 pl6f 687 ple6f 688 pl6f 689 pl6f 690 pl6f 716
pl6f 72 pl6f 73 plef 737 pl6f 74 pl6f 76 pléf 767
plé6f 77 pl6f 777 plé6f 785 pl6f 818 pl6f 819 pl6f 83
pl6f 84 pl6f 84a pl6f 87 pl6f 870 pl6f 871 pl6f 872
pl6f 873 pl6f 873a pl6f 874 pl6f 874a pl6f 876 pl6f 876a
pl6f 877 pl6f 877a pl6f 88 pl6f 913 plef 914 pl6f 916
pl6f 917 pl6hv540 pl7cxx pl7c42 pl7c42a pl7c43
pl7c44 pl7c752 pl7c756 pl7c756a pl7c762 pl7c766
pl7cr42 pl7cr43 p18cxx pl8c242 p18c252 pl8c442
p18c452 p18c601 p18c658 p18c801 p18c858 p18f 1220
p18f 1320 p18f 2220 pl8f 2320 p18f 2331 pl8f 2410 p18f 242
p18f 2420 p18f 2431 pl18f 2439 p18f 2455 pl8f 248 p18f 2480
p18f 2510 p18f 2515 pl8f 252 p18f 2520 pl8f 2525 p18f 2539



p18f 2550
p18f 2680
pl8f 442
pl18f 4480
pl8f 4539
pl8f 4620
pl8f 6490
pl8f 65j 15
pl8f 66j 15
pl8f 8410
pl8f 85j 10
pl8f 86j 10
r f 509ag
sx28

pl18f 258
pl8f 2681
pl18f 4420
pl18f 4510
p18f 4550
p18f 4680
pl18f 64j 15
pl8f 6620
p18f 6720
p18f 8490
p18f 85j 15
pl8f 86j 15
rf 675f

pl18f 2580
pl8f 4220
pl8f 4431
pl8f 4515
p18f 458
p18f 4681
p18f 6520
p18f 6621
p18f 6722
p18f 84j 15
pl8f 8620
pl8f 8720
rf 675h
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p18f 2585
p18f 4320
p18f 4439
pl18f 452
p18f 4580
p18f 6310
p18f 6525
p18f 6627
pl8f 67 10
pl18f 8520
p18f 8621
p18f 8722
rf 675k

pl18f 2610
p18f 4331
p18f 4455
p18f 4520
pl8f 4585
pl8f 6390
pl8f 6585
p18f 6680
p18f 8310
p18f 8525
pl18f 8627
p18f87j 10
sx18

sx20

p18f 2620
p18f 4410
p18f 448

p18f 4525
p18f 4610
p18f 6410
p18f 65j 10
p18f 66 10
p18f 8390
p18f 8585
p18f 8680
r f 509af
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gpasm
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2.1 3anyck gpasm

OCHOBHOM CHHTAKCHC JJIsI 3aITyCKa gpasm
gpasm [ opti ons]

asmfile

I'me onums MOXeT OBITH OHOM H3:

Ornmust 3HaueHue

a <format> |IIpoussoaut hex-caiin B oqHOM U3 yeTblpex ¢opmaToB: inhx8m,
inhx8s, inhx 16, inhx32 (10 ymosuaHuio)

C BrBoguT nepememaeMbiii OOBEKT

d BriBoguT coolmenne 00 ommoke

D OxBHUBaJIEHTHO «#define <symbol> <value>»

symbol[=va

lue]

e [ONIOFF] | Pacmupsier Makpoch! B (paiij1 IMCTHUHTa

g Hcnoneayercs aiist qupexTus otnaaku 1ist COFF

h Orobpaxaet coobmenue nomoind (help)

i HrHopupyeT uyBCTBHUTEJIBHOCTH K peructpy. [1o ymosuanuio B gpasms
obpamenus «fooYa» u «<FOOY A» BOCIPUHUMAIOTCS Pa3JIHYHO.

I 3agaet qupeKkTopHIo BKIoueHHUs (include)

<directory>

1 BBIBOOHT CIUCOK MOIEepKABAEMBIX MIPOLECCOPOB

L HrroprpoBaTh TUPEKTHBHI nolist

m Hamr nmamsiTu

n HcnonpzoBats DOS ctuip noow iuHuu (CRLF) B hex-datine. Dta
OMIMS He paslieHa Ha win32 cucTeMax.

o <file> AJbTepHATHBHOE UMSsI BBIXOTHOTO hex-daiina

p<processor | Beibop neeBoro npomeccopa

>

q BeiiiTu

r <radix> YcranoButs radix, TO €CTh, OCHOBaHHE CHCTEMBI CUHCIIEHHSI, KOTOPYIO
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gpasm HCIIOJb3YeT, KOrla HHTePIpEeTHPYET Ukucia. <radix> MOKeT
OBITh OJIHOM M3 «OCt», «dec» u «hex» I OCHOBAHHSI BOCEMb, OECATD H
MeCTHAANATh COOTBETCTBeHHO. [To ymMomuanHio 970 «hex».

v BoiBouT HH(OPMAIHIO O BEPCHH gPasm H BBIXOJHUT

w [01112] |YcranaBiuBaeT ypoBeHb COOOIEHHH

y Pazpemaet 18xX pacumpeHHBIH peXUM

IToka nHOe He 3aJaHo gpasm yaaisieT cy(HKC «.asm» U3 BXOJHOro daiijia, 3amemas ero «.Ist» u «.hex» nis
BBIXOIHBIX (haiyioB list u hex cooTBeTcTBeHHO. Ha GOJIBIIMHCTBE COBPEMEHHBIX ONEPALMOHHBIX CHCTEM 9TO BaXKHO B
uMeHax (painoB. U3 9THX cooOpaskeHHH BBl JOJIKHBI 00ECTICUHTD, YTOOBI HMEHa (haiyioB 00pa30BBIBATUCH PABHIIBHO, H
4yTOOBI CYy(PPUKC «.asm» JIIOOOTro HCXOAHOrO Koa ObUT B HHKHEM PETHCTpE.

gpasm Bcera Mpou3BOaUT «.Ist» paiin. Eciu 3amyck npormen 6e3 omuOoK, OH Takke MPOU3BOIUT «.hex» ¢hain win

«.0» (pafii.

2.1.1 Ucnonb3oBaHue gpasm ¢ «make»

Ha 601pmHHCTBE ONEPaMOHHBIX CHCTEM Bbl MOKETE MOCTPOUTD MPOEKT, HCIOJIb3Y sl yTHINTY make. [I71s1 Hcrionb30BaHuUsI

gpasm ¢ make Bbl MOkeTe MoJryuuth «makefile» mogobHo sTomy:

tree. hex: tree.asmtreedef.inc
gpasm tree. asm

3710 nepecTpouT «tree.hex», kKorga Obl THOO «tree.asmy», OO «treedef.inc» (paiiibl HU MeHsUTUCh. Boiee oOui

MIpUMEp UCTIOJIb30BaHMs gpasm ¢ makefile — 9To mprMep, BKITIOUESHHBIH B HCXOOHBIH AUCTPUOYTHB gpasm.

2.1.2 Pa6bora ¢ owumbkamu

gpasm He CO3[1aeT CIEHHABHO (paiil OmUOOK. DTO MOXKET BBI3BATh MPOOJIEMBI, €CJTH BBl XOTUTE COXPAHSTH 3aITHCh
OmMUOOK, WK €CJIH Ball acceMOJIep MPOU3BOANT CTOJIb MHOTO OITHOOK, UTO OHHU MEPETIONHSIOT BeCh 9KpaH. UTOObI
paboTaTh ¢ 9THM, €CJIH Balll KOMaHJHBIH Mpoueccop «sh», «bash» wmm «ksh», BBl MOXeTe clenats yTO-HHOYIb B 9TOM
pone:

gpasmtree.asm2>&1l | tee tree.err

OTO mepeHanpaBUT CTaHAAPTHBIH BRIBOJ OMMMOOK Ha CTAHTIAPTHBIN BBIBOJX (2>&1), 3aTeM co3macT KaHaI 9TOrO BBIBOAA
B «tee», KOTOPbIA CKOMUPYETCs B «tree.err», a 3aTeM OTOOpasHTCs Ha JTUCIIee.

2.2 CuHtrakcuc

2.2.1 CrtpykTtypa channa

gpasm ¢aiyibl HKCTOUHHKA COCTOSIT U3 psifa CTPOK. CTPOKH MOTYT collepKaTh METKY (HauHHAOIIYIOCs B cToJONe 1) HtH
orepanHio (HAaYMHAIOIYIOCsI B CTOJIOLE, CienyiomeM 3a 1), 1 To ¥ apyroe, Wik Huuero. KoMmmeHnTapuu cienyior 3a
CHMBOJIOM «;» H PACCMAaTPHBAIOTCS KaK HOBasl JIMHUSL. MeTKH MOTYT OBITh JIIOOOH TOCIIeJOBATEIBHOCTHIO OYKB A-Z,
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H¢p 0-9 u noguepKUBaHUH («_»); OHH HE MOT'YT HAUHHATHCS C IU(PP. METKH MOTYT CONPOBOXKOATHCSI JBOETOUHEM

(«i»).

Omnepanusi — 9TO e IMHCTBESHHBIA HACHTH(UKATOP (Te Ke MpaBHiIa, UTO U JIJIs1 METKH BHIIIE), COTPOBOK AaEeMbIH IPOOEIIOM
Y OTJIeJICHHbIMH 3arsITHIMH NapaMeTpamu. Hanpumep, cienyiomee TOMyCTAMO IJisl HCXOIHbBIX CTPOK:

; Blank line

| oop sl eep ; Label and operation
incf 6,1 ; Operation with 2 paraneters
goto | oop ; Operation with 1 paraneter

2.2.2 BbipaxeHus

gpasm MoaIepKUBaeT MOJHBIH Habop orepaTropoB, 6asupyeMsix Ha Habope onepatopor C. OnepaTopsl B ciieayonen
TabJmie cOOpaHbl B IPYIIIbl 9KBUBAJICHTHOH 3HAUMMOCTH, HO IPYIIIBI PACIIOJIOKEHBI B MOPSIAKE YBEJIUYCHHS] BAXKHOCTH.

Korpga gpasm BbIUHCIISET ONIEPATOPDI 9KBHBAJICHTHOH 3HAUHMOCTH, OH BCEraa IPOXOJHT CJIEBA HAIIPABO.

Oneparop Onucanue
= TIPUCBaWBaHUE
Il JIOTHUECKOe HJTH
&& JIOTHYECKOE U
& MOOHTOBOE H
I NMOOUTOBOE HIIH
A MOOMTOBOE UCKITIOYAIOIIEE HIIH
< MEHbIIIE 4eM
> OoJtbiiie yem
== paBHO
1= HE paBHO
>= 0oJIbIIIe YeM HITH PaBHO
<= MeEHbIIe YeM HJTH PaBHO
<< CJIBHT BJIEBO
>> CIIBHT BIIPABO
+ CJIOKEHHE
- BBIUUTAHHE
* YMHOXKEHHE
/ IeJIEHHE
% M0 MOJYJIIO
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UPPER CTapIIui OalT
HIGH cTapmui OauT
LOW MJIaIUH GalT

- OTpHIIaHHE

! JIOTHUECKOE He

~ MOOHUTOBOE HE

JIioboMy cUMBOJTY, NOSIBIISTIOMIEMYCSI B CTOJIONE | MOKET MPHCBAUBAThCS 3HAUEHHE C HCTIOJIb30BAHHEM OllepaTopa
NpUCBanBaHus (=) B pelplaylen Taduue. JOomoJHUTENbHO T000€e 3HaUeHHe, NPEeskae IPUCBOCHHOE, MOKET
MOIHU(HIMPOBATHCS C HCTIOJIB30BAHUEM OJHOTO M3 ONEepaTopoB B Tabiuue Huke. KakIpIH U3 9THX onepaTopoB
OLIEHHBAET TEKYyIlee 3HaUCHHEe CUMBOJIA U 3aTEM Ha3HavYaeT HOBOE 3HAYEHHUE, ONPEAEIsIEMOE OIIEPaTOPOM.

Onepatop Onucanue

= TNpUCBanBaHHUE

++ yBeJIMueHHe Ha | (MHKpeMeHT)

-- YMEHBIIEHHE Ha | (JEKpEMEHT)

+= HHKPEMEHT
-= JIEKPEMEHT
*= YMHOXEHHE
/= neJICHHe
0= 10 MOJYJIIO
<<= CIIBHT BJIEBO
>>= CIIBHT BIIPABO
&= MOOHTOBOE U

|= MOOHUTOBOE HJIH

A= MOOHTOBOE HUCKJIIOYarmee Ui

2.2.3 Yucna

gpasm JaeT BaM HECKOJIBKO CIIOCOOOB 3a1aHHsl YHCeT. Bbl MOXeTe HCIOJIb30BaTh CHHTAKCHC, KOTOPBIH HCIIOJIB3YeT
HayvaJIbHBIF CUMBOJI AJ1sI 3a[JaHUsI OCHOBaHHMsI curcyieHust. Crnenyiomas tabiuna odo0maeT anprepHaTHBbl. OTMeThTE C-

CTHUJIb OIIIUH IJIA 0003HAUEHHUSI MEeCTHAAUATCPHUYHBIX YHCEII.

OcHoBaHHe OcHoBHOM cuHTaKkcHC | HecsaTuunoe 21 numeTcst Kak
binary B'[01]* B'10101”
octal O'10-71* 0125’
decimal D'[0-9]* D21’

10



gputils 0.13.2

binary B'[O1]* B'10101°
hex H'[0-F]*’ H'15’
hex 0x[0-F]* 0x15

Korpga Bbl mumete ynciio 6e3 crienyaibHOro npedukca, Kak, HampuMmep, 45, gpasm HUCIoJIb3yeT TEKYIIYI0 CHCTEMY
cuMclieHdsl (OCHOBAaHHE) [JIs1 HHTEPIPETAlMH UKicia. Bbl MOKeTe H3MEHHUTDb 9Ty CUCTEMY CUUCIIEHHSI QUPEKTUBOH
RADIX nnu onuued «-r» B KOMaHIHOH JHHUH gpasm. [To yMoJiyaHuIo cUCTeMa CUMCIIEHHS] eCTHAAaTepUYHasl.

Ecu BH He HaUMHAETe MECTHAANATEPHYHOE YHCIIO C TH(PHI, gpasm caeiaeT MOMBITKY HHTEPIPETHPOBATh TO, UTO
BBl HAMIMCAJIK KaK uaeHTH(duKaTop. Hanpumep, BMecTo Harmmucanaoro C2, 3anmmet 6o 0C2, 0xC2 wm H'C2'.

Ciyuait He BakHbIH Npu uHTepripeTauuu uncen: Oca, 0CA, h'CA’ u H'ca’ Bce 9KBUBaJICHTHbI.

HeckosibKO HOMyCTUMBIX YHCJIOBBIX (h)OPMATOB Mpasm Takxke MOAIePKUBAIOTCS. ITH (pOPMAThl UMEIOT Pa3Hble

HEOOCTAaTKH, HO BCE €1I€ NOAACPKUBAIOTCH. Ta6)mua HHKE CYMMHUDPYET HUX.

OcHoBaHHE OcHoBHOM CHHTaKcHuC | JlecsiTnuHoe 21 mUmeTcs Kak

binary [01]*b 10101b
octal q'[0-71* q25
octal [0-7]*0 250
octal [0-7]*q 25q
decimal [0-9]*d 21d
decimal .[0-9]* 21
hex [0-F]*h 15h

Bl mosxete 3ancats ASCII kop miist cumBosia X, ucnosnsayst ‘X' win A'X'

2.2.4 lNpenpoueccop

Ctpoka BuUja:
i ncl ude foo.inc

3aCTaBHUT gpasm HM3BJIEUb CTPOKH (paiiyia «foo.inc» 1o KoHua aia, a 3aTeM BEpHYThCSI K OPUTHHAJIBHOMY (haiity

HCXOJHOTO KOJia K CTPOKe, cienyiomeH 3a include.
CTpoKH, HAUHHAIOIIHECS C «#» — 9TO AUPEKTHBHI MpoLieccopa, U 06pabaTeBalOTCS MO pasHoMy gpasm. OHH MOTYT

copepkatb «#define» unu «#undefine» TUPEKTHUBHL.
Korpa gpasm paboraer, CTpoKH BHJA:
#define XY
KaskJloe TocJie[oBaTesbHoe OOHapysKeHHe X 3aMeHsT Ha Y, IoKa He OyeT JOCTHrHyT KOHell (paiia Wil CTpOKa
#undefine X

IOSBHUTCA.

[pemnponeccop OyneT 3amenmats OOHapY KeHHbIE #V(BbIpaXKeHHE) B CHMBOJIE CO 3HAUCHUEM «BBIPAKEHHST» B
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JecsiTHYHOM (popmarte. B crieayomux BoIpaKeHHSIX:

nunber equ 5
| abel #v( (nunber +1) * 5 ) suffix equ 0x10

gpasm 3ameHUT cuMBOJT «label_30_suffix» ” snauennem 0x10 B TabJIHIIE CHMBOJIOB.
[pempomneccop B gpasm TOJBKO MOX0XK Ha npernporeccop C; ero CHHTaKCHC JOBOJIBHO OTJIMUEH OT Mpernporeccopa

C. gpasm HCIoJb3yeT MPOCTOH BHY TPEHHHH Ipernporieccop Ais peaiusanun «include», «#define» u «#undefine».

2.2.5 dannbl 3aros0BKOB npoLueccopa

gputils pacnipocTpansieT datis 3aronoBkoB Microchip nponeccopa. ITH daiibl conepkar cenugpHuecKie JaHHbe
nporeccopa, KOTopble MoJIe3Hbl pH paspadoTke npuioxenu PIC. Mecromnosoxenne 3Tux ¢aiioB coodmaercs B
gpasm help coobmennu. Ucnonpayiite nupexktuBy INCLUDE n1st nicnonp3oBaHHsI mogxoasiiero ¢aiia B Bamem

ucxogHoM Koge. TpebyeTcs TobKO MM dhafiya. gpasm HaHIET My Th M0 YMOJIYAHHIO aBTOMAaTHUECKH.

2.3 OupekTtusol

2.3.1 NeHepauua Koga

B abcomoTHOM pesxuMe uenoib3yiTte nupekTnBy ORG mist ycranoBku nmamsti PIC B Mmecto, rlie gpasm HauHeT
accembsiupoBaTh Koj. Eciiu Bbl He 3ananute agpec ¢ nomomniblo ORG, gpasm npucsout 0x0000. B nepememaemom
pexxumMe ucnob3yite aupektTiey CODE.

2.3.2 KoHdpurypauusa

Bsl MOxeTe BRIOpaTh 3amMTHBIE YCTaHOBKH 11s1 Bamed PIC peanusanwn, ncronbs3yst mupektuBy _ CONFIG, Tak urto
hex-aiit SBHO YCTAaHOBHUT 3amUTy. KOHEUHO BbI OJIKHBI Y JOCTOBEPHTHCSI, UTO 9TH YCTAHOBKH COOTBETCTBYIOT BalleH
armaptHo# PIC paspabotke.

HupextuBbl __MAXRAM u _ BADRAM omnpegaensr, kakoe nojoxende RAM nonycTUMo. DTH IUPEKTUBBI, 110
GoJIbIIeH YaCTH, HCIOJIB3YIOTCS B CIICHHAIBHBIX (halTax KOH(PUTYpAIHH MPOLeccopa.

2.3.3 YcnoBHoOe accembnupoBaHue

Hupexktuesl IF, IFNDEF, IFDEF, ELSE u ENDIF nosBoJisiioT BaM acceMOJIMpOBaTh HEKOTOPbIE CEKIMH KOJIa TOJIBKO,
ecJii BcTpevaetcst ycsoBre. CaMmu 1o cebe OHH He MPUBOAST K reHepaiuu gpasm kakoro-inoo PIC koga. [Ipumep B

pasgesnie 2.3.4 IeMOHCTPUPYET YCIOBHOE acceMOJUPOBAHHE.

2.3.4 Makpochl

gpasm nogacpKUBAECT MPOCTYI0 CXEMY MaKpOCa; Bbl MOXKETE OINPENCTIUTD U HCITOJIb30BATh MAaKPOCHI HO,]106HI>IC 9TOMY:

any macro parm
nmovl w parm
endm

any 33

12
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Bornee nosie3Hbli IpUMep HEKOTOPBIX MAKPOCOB [IJIs1 HCTIOJIb30BAHHS:

; Shift reg |eft
sl f macro reg
clrc
rif reg,f
endm

; Scale Wby “factor”. Result in “reg”, Wunchanged.
scal e nacro reg, factor
if (factor == 1)
movw reg ; 1 X is easy

el se
scale reg, (factor / 2) ; W* (factor / 2)
slf reg,f ; double reg
if ((factor & 1) == 1) ; if lo-bit set
addwf reg,f ; .. add Wto reg
endi f
endi f

endm

ToT peKprHBHbeI MAaKpOC Ir€HEPpHUPYET KOI AJIsI YMHOXKCHHUA W Ha MNOCTOSITHHY 1O <<fact0r>>, H COXpaHCHHUS pe3yJjibTaTa B
<<reg>>.

Taxk uTo HamHcaHue:
scale tnp, D 10’

PaBHOCHJIBHO HAITMCAHHIO:

mvwf tnp ;tnp=W

clrc

rif tnp,f ;tnp=2*W

clrc

rif tnp,f ;tnp=4*W

addwf tnp, f ;tnmp=(4*W +WES*W
clrc

rif top,f ; tnp=10*W

2.3.5%

$ pacnipocTpansietcst Ha axpeca HHCTPYKIIHi, B HACTOsIIIEe BpeMs acceMOIHpyeMbIX. Eciii Herosib3yeTcst B KOHTEKCTe
IPYroM, YeM HHCTPYKIIHsI, TAKOM KaK YCJIOBHSI, PACTIPOCTPAHSIETCS HA ajipeca CIIeoyIOIHUX OOHAPYKEHHBIX HHCTPYKIIHH,
MOKa acceMOJiep HHKPEMEHTHPYeT TeKyIlke ajpeca nocie acceMOinpoBannst HHCTPYKIUH. C $ MOKHO 06XOIUTHCS Kak

U C JIOOBIMH APYTrUMH YHCJIIaMH:

H MOX€ET ObITh HCITOJIb30BAHO HJIsI 3aITUCH I[HKJIOB O€3 METOK.

LOOP: BTFESS fl ag, 0x00

13
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GOTO LOOP
BTFSS fl ag, 0x00
GOTO $-1

2.3.6 lNpepnoxeHusa No CTPYKTypupoBaHUIO Ballero Koaa

Broxennsie IF onepauiu MoryT OBICTpO CTaTh 3amyTaHHBIMH. OTCTYIBI — 9TO OJIMH U3 MyTeH caeyaTh KO sICHee.
Hpyroi#i criocob — no6asuts duryphsie ckooku k IF, ELSE u ENDIF, nogo6usiv obpasom:

IF (this) ; {
ELSE : }{
ENDIF : }

IMocye Toro, Kak Bl CHEJNAH 9TO, BBl MOJKETE HCIIOJIb30BATh BAlll TEKCTOBBIN pemakTop ¢ show-matching-brace st
nposepkH vactert IF cTpykTypsl. B vi 9Ta kKomanzaa — «%», B emacs 910 M-C-f 1 M-C-b.

2.3.7 OMpekTBbl CyMMapHO
__BADRAM

___BADRAM <expression> [, <expression]*

HHcTpyKTHpYeT gpasm, 4TO HY’KHO TeHEpPHPOBATh OMHOKY, €CJIH KaK-TO HCIOJIb3yeTcsl 3aiaHHoe MecTo RAM.
CrienrcumpyeT AuanasoH aapecos ¢ nomoupio <lo>-<hi>. CMm. moOo# dhaiin 3aroJJ0BKOB OIMpeAeIeHHOTo MpoLeccopa B
KayecTBe MpUMepa.

CwMm. Takex: _ MAXRAM

__CONFIG
___CONFI G <expressi on>

YcranaBnuBaet KoHdurypanuio 3amuTsl PIC nponeccopa.

__IDLOCS
I DLCCS <expression> unu __ | DLOCS <expr essi onl>, <expressi on2>

YcranasnuBaet mectononoxkenus unentuguramui PIC nponeccopa. Oiist 12 1 14 OUTOBBIX IIpoOLieCCOpPOB
yCTaHABJIUBAETCS YeThIpe id MecTa B mecTHaquaTepHYHOE 3HaUCHHE BhpaxeHus. s 18cxx ycrporcTs id MecTo
expressionl ycTaHaBJIMBaeTCs B IECTHAALATEPUUHOE 3HAUEHHE expression2.

_ MAXRAM
__ MAXRAM <expr essi on>

HHcTpyKTHpYET gpasm, UTo MOMBITKA HCTIOJIb30BaTh JTI000e MecTo RAM Bblle 3aJaHHOTO TOJIKHO CUMTATHCST OIIMOKOH.

Cwm. mobot ¢aiin 3aroyioBKa KOHKPETHOTO MPOoLeccopa B KaUuecTBe MpUMepa.
CwMm. Takxke: _  BADRAM

BANKISEL
BANKI SEL <I| abel >

14
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OTa IUPEeKTHBA FEHEPHPYET KOA BbIOOpa OaHKa 1Jis1 KOCBEHHOTO AOCTYMA K agpecaM oO0o3HaueHHbIM <label>. [TupexTrBa
He IOCTYITHA [JIs1 BceX yCTPOHCTB. OHa HOCTYIHA TOJIbKO 1jisl 14 OUTOBBIX M 16 OUTOBBIX YCTPOUCTB. st 14 OUTOBBIX
YCTPOUCTB KOJI BbIOOpa OaHKa Oynet ycraHoBien/ounmeH IRP 6utom peructpa STATUS. Ona ucnonssyer MOVLB
wit MOVLR B 16 GUTOBBIX yCTpOHCTBaX.

Cwm. takxke: BANKSEL, PAGESEL

BANKSEL
BANKSEL <I abel >

OTa OMpeKTHBa TeHepHpyeT Koj BeiOopa OaHKka [11s1 OaHKa copepxkamero <label>. Kon Boibopa 6anka 6yaer
ycTaHaBiuBaTh/ounmarh OUTe B FSR 1151 12 6utoBeix ycTporcTB. OH OydeT ycTaHaBIMBaTh/OYHIIATH OUTHI B PETHCTPE
STATUS nns 14 6utosbix yctpoict. OHa 6ynet ucrnosbzoBatb MOVLB mnu MOVLR B 16 GUTOBBIX ycTpoHCTBax.
MOVLB 6yzet ucrnosb30oBaThest ISl yIIyYIIEeHHbIX 16 OUTOBBIX yCTPOHCTB.

Cwm. takxe: BANKISEL, PAGESEL

CBLOCK
CBLOCK [ <expressi on>]
<l abel >[ : <i ncrenent >] [, <l abel >[ : <i ncrenent >] ]
ENDC

MapkupyeT Hauao 0J0Ka KOHCTaHTamMH <label>. gpasm pa3meniaeT 3HAUSHHUS JUIsI CHMBOJIOB B OJIOK, HAUMHAIONIHHICS
co 3HaueHHs <expression>, 3aganaoro CBLOCK. OnuxonHOe 3HaueHHe <increment> OCTaBJISIET MIPOCTPAHCTBO MOCTe
<label> nepen cnenynomei <label>.

Cwm. takxke: EQU

CODE
<l abel > CODE <expressi on>

Tonbko ist mepemeniaeMoro pexuma. Co3aeT CeKIHI0 HOBOTO MAITMHHOTO KO/a B BBIXOJTHOM OOBEKTHOM dhaiise,
<label> 3amaet ums cexuun. Ecm <label> He cnenpdunppyet umMsi, 6yIeT HCIIOIB30BAHO UMSI TI0 YMOJTUAHHIO «.code».
<expression> He 00s3aTeJIbHO U 3a4aeT aOCOJIIOTHBIM agpec CEKIHH.

Cwm. takxke: IDATA, UDATA

CONSTANT
CONSTANT <I abel >=<expression> [, <l abel >=<expressi on>]*

ITocTosiHHO MpUCBaMBaeT 3HAUECHHE, TOJIyUSHHOE IIPH BBIUMCIICHHH <expression> cuMBoily <label>. [Toxoxe Ha SET u
VARIABLE, uckitiouast To, 94TO He MOKET OBITh H3MEHEHO ITOCJIe TPHCBANBAHHS.
Cwm. takxke: EQU, SET, VARIABLE

DA
<l abel > DA <expression> [, <expression]*

Coxpansier Strings (CTPOKH) B POrpaMMHOH MaMsITH. JlaHHBIE COXPaHSIOTCSI Kak 0JHO 14 GHTOBOE CJIOBO,

npexactapisomee q8a 7 6utoBeix ASCII cumBoa.
Cwm. Takxke: DT
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DATA

DATA <expression> [, <expression]*

I'enepupyer 3aiaHHbIE JaHHBIE.
Cwm. Takxke: DA, DB, DE, DW

DB

<l abel > DB <expression> [, <expression]*

HexmapupyeT OalT naHHBIX. 3HAUCHHS YIIAKOBBIBAIOTCS IO IBA B CJIOBO.
Cwm. takxke: DA, DATA, DE, DW

DE

<l abel > DE <expression> [, <expression]*

Onpepensiet nanasie EEPROM. Kaxplii CHMBOJI — 9TO CTPOKa, COXpaHsieMasi B OTIEIbHOM CJIOBE.
Cwm. takxke: DA, DATA, DB, DW

DT

DT <expression> [, <expression]*

I'enepupyeT 3amanHble JaHHBIE Kak 6alTHI B ocienoBaTesbHOCTH RETLW HHCTpYKIHH.
CwMm. Takxke: DATA

DW

<l abel > DW <expression> [, <expression]*

HexynapupyeT JaHHbIe OQHOTO CJIOBA.
Cwm. takxke: DA, DATA, DB, DW

ELSE
ELSE

MapKupyeT aJbTepHATHBHYIO CEKIMIO YCIOBHOTO acceMOIepHoro 6Joka.
Cwm. takxke: IF, IFDEF, IFNDEF, ELSE, ENDIF

END
END

Mapxkupyet end ucxonHoro ¢aina.

ENDC
ENDC

Mapxkupyer end n1st CBLOCK.
Cwm. takxke: CBLOCK
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ENDIF
ENDI F

3axkaHUMBaET yCJIOBHBIH acceMOJIEpHBIH OJIOK.
Cwm. taxxke: IFDEF, IFNDEF, ELSE, ENDIF

ENDM
ENDM

3akaHuMBaeT onpeaesieHHe Makpoca.
CwMm. Takxe: MACRO

ENDW
ENDW

3akanuyuBaeT UMKJI while.
Cwm. Takxe: WHILE

EQU
<l abel > EQU <expr essi on>

[TocTosiHHO MpUCBaKMBaeT 3HAUCHHE MOJTYUYEHHOE BBIUMCIIEHHEM BBIpaKeHHS <expression> cumBoiy <label>. [Toxoxe Ha

SET u VARIABLE, nckiouasi HEBO3MOXHOCTb U3MEHEHHU I IOCJI€ TPUCBAUBAHHUSL.
Cwm. takxxe: CONSTANT, SET

ERROR
ERRCR <string>

Bri3biBaeT coobmenne 00 omHoOKe.
Cwm. Takxke: MESSG

ERRORLEVEL
ERRORLEVEL {O | 1| 2 | +<msgnunme | -<msgnunme}[, ...]

Sets the types of messages that are printed.

Y cTaHoBkH Bausiaue
0 BoiBogsiTCst cOOOMIEHH S, IPEAYNPEkK ICHHS], OIIHOKH.
1 BrIBOgsTCSI pe IyNpek IeHHST 1 OMHOKH.
2 BbiBOASITCS] ONIMOKH.

-<msgnum> | [IpensiTcTBYeT BBIBOIY COOOIIEHHS <msgnum:>.

+<msgnum> | Pa3gpemaer BbIBOJ COOOIEHHST <msgnum:.
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Cwm. rakxke: LIST

EXTERN
EXTERN <symbol > [ , <synbol > ]*

ToJbKO ISl IepeMeniaeMoro pexumMa. [{ekiapupyeT HOBbl CHMBOJI, KOTOPbIH OMpeesieH B APYroM 00beKTHOM (haiiie.
Cwm. Takxke: GLOBAL

EXITM
EXIT™M

HewmeienHo Bo3BpaIaeT u3 Makpo-paciiupeHtst B MpoLecce acCeMOMPOBAHHSL.
Cwm. takxxe: ENDM

EXPAND
EXPAND

Pacmupsiet makpoc B ¢patisie IMCTHHTA.
CwMm. takxe: ENDM

FILL

<l abel > FILL <expressi on>, <count >

I'enepupyeT 0OHapyKeHHe <count> CJIOBa MPOrpaMMBbl HJIH OalTa <expression>. Eciu BbIpakeHHe 3aKJII0UEHO B CKOOKH,
BBIpAXEHHE — CTPOKa accemOuiepa.
Cwm. Takxke: DATA DW ORG

GLOBAL
GLOBAL <synbol > [ , <synbol> ]*

Tonpko st epemenaemMoro pexuma. OOBSIBISIET CHMBOJ, KaK IJI00AJIBHBIH.
Cwm. Takxke: GLOBAL

IDATA
<| abel > | DATA <expr essi on>

Tonbko 1ist nepeMeniaeMoro pexumMa. Co3aeT CeKIHI0 HOBbIX HAUAbHBIX JAHHBIX B BBIXOAHOM OOBEKTHOM (aiie.
<label> 3apaet ums cexupu. Ecnu <label> He 3amaHo, OyAeT HCNOIBb30BAaHO UMSI IO YMOJIUAHHUIO «.idata». <expression>
He 00513aTeJIbHO U CelUpUIHUPYET aOCOMIOTHBIH aipec ceKIMH. [1aMsTh 1 JaHHBIX JIOKATHU3YeTCsl U HavyasbHbIe
nanHble momemmattcs B ROM. Tlosb3oBatesb H0KeH 00eCTIeUnTh KOJT JAJis 3arPYy3KH JTaHHBIX B MAMSITh.

Cwm. takxke: CODE, UDATA

IF

| F <expression>

Haunnaet aCCCM6J’[eprIﬁ YCJ'IOBHI)If;I 6nok. Eciu 3HAUYCHHE, MOJYUYCHHOC BBIUUCIICHUEM <expression> — true (TO €CTb, HC
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HyJieBoe), koA, oTHocsimuics K cienyomum ELSE u ENDIF accembaupyetcsi. Eciu 3Hauenue — false (To ecTb, HyJIb),
ko[ He accemOimpyeTcst go cootBeTcTByIoImUX ELSE nnn ENDIF.
Cwm. takxe: IFDEF, IFNDEF, ELSE, ENDIF

IFDEF
| FDEF <synbol >

HaunnaeT ycioBHbli 6510k accembinepa. Eciiu <symbol> nosiBiisiercst B TabJvie CHMBOJIOB, gpasm acceMOJIUpyeT
CJIeAyIOMUH KOJ.
Cwm. takxe: IF, IFNDEF, ELSE, ENDIF

IFNDEF
| FNDEF <synbol >

HaumnnaeT yciioBHbIH acceMOiepHbii 010K. Eci <symbol> He HOsIBNIsieTCSL B Ta0JIHIle CHMBOJIOB, gpasm acceMOJIHpyeT
cJeAyIoWuH KO,
Cwm. taxxe: IF, IFNDEF, ELSE, ENDIF

LIST

LI ST <expression> [ , <expression>] *
Paspemaet BbiBof B haiin suctunra (.Ist). Bce apryMeHTbl HHTEpIPETUPYIOTCS KaK AE€CSITHUHbIE, HE 3aBUCHMO OT
TEKYIIHX YCTaHOBOK CHCTEMBI CUUCIIeHHs. «list n=0» MOXeT HCTI0JIb30BaThCSI 1JIsl TPEOTBPAICHHS TIPEPBIBAHHUS
CTpPaHHUIBI B CEKIMHK KoJa (paiia IMcTHHTa. Jpyrue onyHy NoKa3aHsl B TaOJIHLE HAXKE:

Ormus Ornucanue
b=nnn Y craHaBnuBaeT MpOCTPAHCTBO TaOJIHIIBI
f=<format> YcranaBmmBaet ¢popmar hex-gatina. Moxet 6bTh inhx8m, inhx8s, inhx16 nm inhx32.
mm=[ONIOFF] Kapta namstu on wim off
n=nnn YcraHaBiIMBaeT YMCIIO CTPOK Ha CTPAHHULYY

p = <symbol>

YcranaBiuBaeT TEKyIMH IPOLECCOP

pe = <symbol>

YcranaBnuBaeT TEKyIHMH Mpoueccop U paspemaeTr 18XX pacIIUpeHHbIH peXUM

r=[oct | declhex]

YcranaBnmmBaeT CHUCTEMY CUHCJICHHA

st = [ON IOFF ] Jammn TaOJIHIBI CHMBOJIOB on uiid off
w=[0 111 2] YcranaBimBaeT ypoBeHb COOOIIEHHSI
x=[ONIOFF] Maxpo pacmmpenre on wia off

LOCAL
LOCAL <synbol >[ [ =<expr essi on>],

Cwm. takxke: NOLIST, RADIX, PROCESSOR

[ <synbol >[ =<expressi on>]] *]
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OO6BsBiseT <symbol> Kak JIOKaJbHBIH AJIS MAKpOCa, KOTOPBIH B HACTOSIIIHH MOMEHT OIpeessieTcsl. DTO 03HAyYaeT, 4To
JanbHeHmee oOHapyKeHHe <symbol> B onpeaeseHnH MaKkpoca COIUIETCs Ha JIOKAJIbHYIO TIEPEMEHHYI0, C T'PaHHIIAMH U
BpPEMEHEM >KH3HH, OIPaHHUYEHHBIMH BBIIIOJHEHHEM MaKpoca.

Cwm. takxke: MACRO, ENDM

MACRO
<l abel > MACRO [ <synbol> [ , <synbol> ]* ]

OOBsBIISIET MaKpoc ¢ HMeHeM <label>. gpasm 3amenraeT yoOble 0OHApyKeHHs <symbol> B onpenesieHHH Makpoca ¢

napaMeTpamH, 3aJaHHBIMH B OOPAIEHHH K MaKpoCy.
Cwm. takxe: LOCAL, ENDM

MESSG
MESSG <string>

3arnuceiBaeT <string> B (pai1 JIUCTHHTA U B CTaHJAPTHBIH BHIBOJ OIHOOK.
Cwm. takxke: ERROR

NOEXPAND
NOEXPAND

BriksiouaeT pacnmperre Makpoca B (pakie JIUCTHHTA.
Cwm. takke: EXPAND

NOLIST
NOLI ST

3anpemaeT BbIBOJA (paiiia JMCTHHTA.
Cwm. takxe: LIST

ORG
ORG <expressi on>

YcraHaBaMBaeT MECTO, B KOTOpoe OyIyT NOMeIIeHbl HHCTPYKIHH. Eciii uecxoaubid (aii He 3a1aeT afpec ¢ MOMOMIBIO

ORG, gpasm npunumaet, yTo ORG paBHO HyJIO.

PAGE
PACGE

[IpuBoOUT K Nepexony paiia JUCTUHTA HA CIEAYIOIYI0 CTPAHHUILY.
Cwm. takxke: LIST

PAGESEL
PAGESEL <l abel >

OTa JUpEeKTHBA FEHEPUPYET CTPaHHIYy BBIOPAHHOTO KOJa, YTOObl YCTAHOBHTbH OMTBI CTPAHHLbI Ha CTPAHHILY,
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coaepxamylo HasHaueHHy1o <label>. CTpaHula BbiIeIeHHOTO KoAa OyneT yctaHaBiauBaTh/ounmarb 6utel B STATUS
g 12 OuTOBBIX B 14 OUTOBBIX ycTpoHCTB. st 16 6utoBbIx ycTpoiicTs rerepupyetcss MOVLW u MOVWF s
monudukauu PCLATH. [JupekTHBa UTHOPHPYETCS 1Sl YJIyUulleHHBIX 16 OUTOBBIX YCTPOHCTB.

Cwm. takxke: BANKISEL, BANKSEL

PROCESSOR
PROCESSCR <synbol >

Bribupaet neneoit nporeccop. Cm. pazgen ?? ¢ GoJiee JeTaJIbHBIM ONHUCAHHEM.
Cwm. takxe: LIST

RADIX
RADI X <synbol >

BriOupaeT npenornpeneeHHyI0 CHCTEMY CUHCIIEHHS U3 «OCt» ISl BOCBMEPHUHOM, «dec» ISl IeCSATHUHOH U «hex» miis
MEeCTHAAUATEPHYHOH. gPasm HCTIONb3YET 9Ty CUCTEMY CUMCIICHHS [IJISl HHTEPIIPETALMH YHCE, He UIMEIOIHX SIBHOH

CHCTEMBI CUHCJIEHHS.
Cwm. takxke: LIST

RES
RES <nem uni t s>

[IpuBOIUT K TOMY, UTO yKa3aTeJsib Ha MECTO B MaMSITH OyJeT nmepBeleH K <mem_units>. MoxeT OBITh HCTIOJIb30BaH AJIsI

PE3epBHPOBAHHSI XPAHUIUINA JAHHBIX.
Cwm. takxke: FILL, ORG

SET
<l abel > SET <expressi on>

BpeMeHHO TpHCBaHBaeT 3HAUCHHE TOTYUSHHOE BRIUUCIICHHEM <expression> cuMBouty <label>.
Cwm. takxke: SET

SPACE
SPACE <expr essi on>

Bcrapnser yncio <expression> UHCTBHIX CTPOK B (paijl JIMCTHUHTA.
Cwm. takxke: LIST

SUBTITLE
SUBTI TLE <string>

DTa IUpEeKTHBA CO3JaeT BTOPYIO CTPOKY MPOrPAaMMHOIO 3arojIoBKa JJisl HCIIOJb30BaHUsI B KAUeCTBe M013arojoBKa
BBIXOIHOTO JIUCTHHTA. <string> — 9T0 cTpoka ASCII 3akioueHHas1 B TBOWHbIC KaBBIUKH, He IJIHHHEe 60 CHMBOJIOB.
Cwm. takxke: TITLE

TITLE
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TI TLE <string>

DTa IUPEeKTHBA CO3JaeT CTPOKY MPOrPaMMHOIO 3arojioBKa JJisl HCHOJIb30BAaHUSI B KAUECTBE 3ar0JI0BKa BBIXOAHOTO
JucTHHra. <string> — 910 ASCII cTpoKa, 3aKJ0ueHHas B JBOHHbIE KaBbIUKH, He IJIMHHee 60 CUMBOJIOB.
Cwm. takxke: SUBTITLE

UDATA
<| abel > UDATA <expr essi on>

Tonbko 118 nepememaemMoro pexuma. Co3naeT HOBYIO CEKIIHIO HE HHHUIMATH3HPOBAHHBIX JAHHBIX B BBIXOTHOM
00BeKTHOM (paiine. <label> 3amaet mms cexknun. Ecnu <label> He 3amano, OyeT HCIIOJIB30BAHO UMSI IO YMOJTUAHHIO
«.udata». <expression> He 00sI3aTEJIbHO H 3a4aeT aOCOIOTHBIN aJpec CeKLHH.

Cwm. rakke: CODE, IDATA, UDATA_ACS, UDATA_OVR, UDATA_SHR

UDATA_ACS
<| abel > UDATA_ACS <expr essi on>

Tosnbko 11 epemenaemMoro pexuma. Co3aeT HOBYIO CEKIIMIO HE HHHUIMATU3HPOBAHHBIX OaHKa JOCTYIA JaHHBIX B
BBIXOTHOM 00BbEeKTHOM (haiiie. <label> 3amaeT mms ceximu. Ecii <label> He 3amano, OyaeT HCIOJIb30BAHO UMSI TTO
yMOJTUaHHIO «.udata_acs». <expression> He 00513aTeJIBHO U 3aJeT aOCOIOTHBIH aIpeC CEKIHH.

Cwm. rakxke: CODE, IDATA, UDATA

UDATA_OVR
<| abel > UDATA_OVR <expressi on>

Tonbko st nepeMeniaeMoro pexumMa. CosaeT HOBYIO CEKIMIO He HHUIIHATIM3HPOBAHHBIX MEPE3aniChiBAEMbIX JAHHBIX B
BBIXOJHOM 00BbeKTHOM (haiine. <label> 3amaeT ums cekimu. Ecyi <label> He 3amanHo, OyeT HCMOJIb30BAHO UMSI TTO
yYMOJYaHHIo «.udata_ovr». <expression> He 00s13aTeJIbHO U 3a7aeT abCOMIOTHBIN aIpec CEKIHH.

Cwm. takxke: CODE, IDATA, UDATA

UDATA_SHR
<| abel > UDATA_SHR <expr essi on>

Tosnbko 1ist nepeMeniaeMoro pexumMa. Co3aeT HOBYIO CEKIMIO HE HHHUIIHATM3UPOBAHHBIX 00IIero OaHKa JaHHbIX B
BBIXOJIHOM 00BEKTHOM (patisie. <label> 3amaet ums cexuun. Ecin <label> He 3agano, Oy €T UCIIOJIb30BAHO UMSI IO
yMmoutuanHio «.udata_shr». <expression> He 00s13aTeIbHO U 334a€T aOCOJIIOTHBIH aIpecC CEKIHH.

Cwm. takxe: CODE, IDATA, UDATA

VARIABLE
VARl ABLE <I abel >[ =<expr essi on>, <l abel >[ =<expression>]]*

OOBsBIseT IepeMeHHy0 ¢ IMeHeM <label>. 3HaueHne <label> MoXkeT mo3ke OBITh MPHCBOCHO 3aHOBO. 3HAUCHHE
<label> He OIKHO MPUCBAUBATHLCSI IPH OOBSIBIICHHH.
CMm. Takxke: CONSTANT

WHILE

VWH LE <expressi on>
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Co3paet HUKJI MOKa <eXpression> UCTHHHO.
CwMm. takxe: ENDW

2.3.8 PacwupeHusi BbICOKOro ypoBHSA

gpasm MoJAepKUBAET HECKOJIBKO TUPEKTHB JJIsl HCTIOJIb30BAHHSI C SI3bIKAMH BBICOKOTO YPOBHSI. DTH AUPEKTHBBI JIETKO
HAEHTH(HIUPYIOTCS, MOCKOJIbKY HAUMHAIOTCS C «.». OHH JOCTYIHBI TOJBKO B MIEPEMEIIAEMOM PEKHME.

OTH BO3MOKHOCTH paclIdpeHHbIe U TPEOYIOT 3HAHHS TOTO, KaK paboTalT nepeMeniaeMbie 00beKTh gputils. i
BO3MOKHOCTH MPEJHA3HAUCHbI 1JIs1 HCTIOJIb30BaHHSI KOMITHIIATOpaMH. HUUTO He MemaeT UM HCTI0JIb30BaThCS C
acceMOJIepoM.

.DEF
. DEF <synbol > [, <expression> ]*

Cosnaet HoBbIHE COFF <symbol>. Onuun nepeunciensl B TabJHLe HUXKE:

Ormus Ornucanue
absolute KitoueBoe ¢10B0 abCOIIOTHOTO CHMBOJIA

class=nnn YcranaBnuBaeT cMMBOJI KJlacca (pasmep B 6afTax)
debug KimoueBoe c10BO CHMBOJIa OITHOOKH
extern KutioueBoe ¢J10BO BHEITHETO CUMBOJIA
global KimoueBoe c10BO 17100aJIBHOTO CHMBOJIA

size=nnn PesepBupoBanue cJI0B WK OAHT IJIsI CHMBOJIA
static KuroueBoe cJI0BO cTaTHUECKOr0 CUMBOJIA

type=nnn YcTaHoBKa THIa CHMBOJIA (YKOPOUEHHOTO)

value=nnn YcTaHoBKa 3HaUEHHS] CHMBOJIA

DTH TUPEKTHUBbI JAIOT MOJIB30BATEII0 XOPOIIHH criocob yrnpaBiieHus Tabunerd cMMBOJIOB. KOHTpoJIb HE0OOX0IUM, HO
€CJIH UCTIOJIb3YETCs HEMPABUIIBHO, TO MOXET MPHBECTH KO MHOTHM HEXeJIaTeJIbHbIM MOCeACTBUSIM. OH MOXKET JIErKO
CTaTh MIPUUYHMHON OIHOOK B MpOLIECCE IMHKOBKH HIJIM HENPaBUJIbHBIN MAIIHHHBIA KoJ. [Toyib30BaTeN b JOJIKEH MOTHOCTHIO

nonumarts onepauuio gputils COFF TaGauisl cMMBOJIOB, PeX e YeM MOIHU(MUIMPOBATD €€ COAEPKUMOE.
JLJist MOCTHKEHHS JIyUIUX Pe3yJIbTaTOB TOJBKO OJHO KJIIOUEBOE CJIOBO JIOJIKHO HCIOJIBb30BaThCs. Kimoueroe ciioBo

HOJIKHO CONPOBOXKIATHCA UMEHEM CHMBOJIA. 3areM 3a KJIIOUEBBIM CJIOBOM JIOJDKHO MJTH JII000e BbIpA)KEHHUE, KOTOPOE

HETIOCPEACTBEHHO YCTAHABJIMBACT 3HAUYCHHEC. Bot IpuMep:
.def gl obal clock, global, type = T_ULONG size = 4

Cwm. Takxke: .DIM

.DIM
. DI M <synbol >, <nunber >, <expression> [, <expression>] *

Cozgaer <number> BCIOMOTaTeJIbHBIX CHMBOJIOB, IPUKPEIUIEHHBIX K <symbol>. 3amonHseT BCrioMoraTeJIbHble CHMBOJIBI
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3HAUEHUSIMH 33JJaHHBIMH B <eXpression>. BbipakeHHs1 JOJIKHBI MOJIyUaThCsl B 3HAUCHHUSIX, pasMenaeMbix B OalTax, Korjaa
BBIUHCJISIIOTCS HJTH OBITh CTPOKOBBIMU. CuMBoJT momkeH 0brtb COFF cumBosiom.

OTa HOHPEKTHUBA TCHEPUPYCET OIJ.II/I6Ky, €CJIM CHMBOJI YK€ UMCCT BCIIOMOTraTEJIbHbIC CHMBOJIbI. 3t0 3alumacT
IOJIb30BATEJIA OT Herl/IﬂTHOCTteI C aBTOMAaTHUYECKH I'€HEPHUPYEMbIMHU CUMBOJIaMH.

Kaxapift BcrioMoraTesibHbIM CHMBOJI HMeeT 18 6aiT. Tak 4To comep:KuMoe, 3a1aHHOE BBIPAXKEHHUSIMH, TOJKHO OBITh
MeHbIIe WK paBHO 18 * <number>.

gpasm HE UCIOJIb3YET BCIIOMOTI'aTCJIbHbIE CUMBOJIbI. Tax uto COACPIKUMOC HE CKa3blBACTC Ha OIEpalraX MporpamMmbl.

OmHako comepKUMOe MOKET ObITh HCIOJIb30BaHO gplink wim cpencTBamMu APYTHX MPOU3BOAUTEIICH.
Cwm. Takxke: .DEF

DIRECT
. DIl RECT <command>, <string>

[IpenocTaBisieT MEXaHU3M AJIsI IPSIMOH CBSI3H U3 MPOrPaMMBI C OTJIAJOYHBIM OKpYKeHHEM. MeToa He UMeeT BIUSHHUS Ha
ucrosHsiemMble. CHMBOJIBI Oy 1y T NOSIBISITHCST B 00onx patiiax COFF u COD.

Kaxnast nupextrBa cozgaet HoBbll COFF cumBon «.direct». BcmoMorarteibHBIN CHMBOJI, KOTOPBIH MPHKPEIUISIETCS,
coepkuT <command> u <string>. CTpoka gosKHa OBITh MeHbIIe, yeM 256 6aiT. Komana 1oykHa UMETh 3HaUeHHE OT
0 mo 255. Het orpannueHui Ha COAEPKHAMOE, OTHAKO 9TH COOOIMEHHS JOJIKHBI COTJIACOBBIBATHCS C OTJIAJIOUHOH CpeOH.
THunuyHble 3HAUCHHUS] IPHUBEIEHBI B TAOJIHLIE HIKE:

ASCII komanga Omnucanue
a OrnpeiesieHHOE T0JIb30BATEIEM yTBEPK ICHHE
A Assembler/Compiler orpeneneHHoe yTBepk ACHHE
e OnpeneneHHbIe T0Ib30BaTEIeM KOMaH/IBI SMYJISITOpa
E Assembler/Compiler onpenesieHHbIe KOMaHIB MYJISITOPA
f Onpegnenennoe noJyb3oBaTesieM printf
F Assembler/Compiler onpenenennoe printf
1 OnpenenieHHas nosb3oBaresneM log komanaa
L Assembler/Compiler/Code renepupoBaHHbIH log MpoBEpKH KOMaHIbI

CHMBOJIBI TaKKe COEpKAT aJpec, Ie cooOmenHne OblI0 BCTaBIeHO B acceMbiiepe. CHMBOJIBI C OKOHYATEIIBHO
nepeMeleHHbIMH ajipecamu, AocTynHbl B ucnosisieMmoM COFF. CumBodbl Takxke 3anmucbiBaloTcst B COD dain. Onu
MOTYT NPOCMATPUBATBCS C MOMOLIBIO EPVC.

Cwm. takxe: .DEF, .DIM

EOF
. EOF

JIMpeKTHBa MPHUBOJHT K TOMY, YTO CHMBOJI KOHIA (hafiyia OyIeT moMemer B Ta0IrIy CHMBOJIOB. OOBIYHO 9TOT CHMBOJI
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reHepUpYeTCsl aBTOMATHUECKH. [JUPEKTHBA MO3BOJISIET MOJIb30BATEIIO BPYUHYIO TEHEPUPOBATh CUMBOJI. JIUpEKTHBA
MIPOXOAUT TOJIBKO, €CJTH HCIOJIb3yeTCsI OMIHS «-Z» KOMaHIHOU CTpoKH. Korga 9Ta onmust HCrob3yeTcsi, 3alpenaeTcs
aBTOMaTHUeCKasi FeHepalysi CHMBOJIA.

Cwm. takxke: .EOF, .FILE, .LINE

FILE
. FILE <string>

JMpeKkTHBa MPHBOIHUT K TOMY, UTO CHMBOJI (haiiia pasmeraeTcst B Tabiuue cHMBOJIOB. OOBIYHO 9TOT CHMBOJI
TeHepHUPYETCs] aBTOMAaTHIeCKH. [IHpeKTHBA MO3BOJISIET TTOJIB30BATEII0 BPYUHYIO TeHEpHPOBaTh CHMBOJL. [JHpeKTHBa
IPOXOJHMT TOJIbKO, €CJIH HCIIOJIb3YETCsI OMIMS «-g» KOMaHIHOHM cTpoKH. Korga 9Ta onuus nenonssyercs, 3anpemaercst
aBTOMAaTHYeCKasi TeHepallHsi CHMBOJIA.

Cwm. takxke: .EOF, FILE, .LINE

JDENT
. I DENT <string>

Cospnaer cumiou .ident COFF u npubasisieT BcrioMoraresbHbId CHMBOJI. BcrioMoraTte ibHbIH CHMBOJ YKa3bIBaeT Ha BXOJT
B CTpOKOBYI0 Tabimiry. Bxon comepsxut <string>. 910 ASCII KoMMeHTapH JII000H IJTHHBL. DTOT CUMBOJI HE BJMSIET Ha
onepaurio gputils. OGbIYHO OH HCHIOJIB3YETCS IJIs1 XPaHEHHSI BEPCHH KOMIHJISITOpA.

Cwm. takke: .DEF, .DIM

.LINE
. LI NE <expressi on>

JIMpeKTHBa MPUBOIHT K TOMY, UTO reHepupyoTcsi Homepa cTpok COFF. OObIYHO OHM reHEepHPYIOTCSI aBTOMAaTHUYECKH.
OTa TUPEKTHBA M03BOJISIET MOJIB30BATENIO BPYUHYIO F€HEPHPOBATh HOMEpA CTPOK. JJUPEKTHBA MPOXOJHUT TOIBKO, ECIIH
HCIIOJIb3YETCS OMIHUS «-g» KOMaHAHOM cTpokH. Koraa aTa onuus ucnosb3yeTcst, aBToMaTHYeCKast TeHepaLHst
3arpeeHa. <expression> BCEria BRIYHCISETCS KaK JECSITHYHOE HE 3aBUHCHMO OT TEKYIIUX YCTaHOBOK CHCTEMBI
CYHCJICHHSI.

Cwm. takke: .EOF, .FILE, .LINE

.TYPE
. TYPE <synbol >, <expressi on>

Orta gupektrBa Mogudunupyet COFF Tum cogepxamerocst <symbol>. CHMBOJI TOJIKeH ObITh onpeaesieH. THIl mokeH
6p6rTh oT 0 mo Oxffff. OGBIUHO THIBI OTIpeneeHs B coff.inc.

ITo ymonuanmio tunsl cumBoJia COFF onpenesnenst B NULL B gpasm. XoTsi TUI He BIMsIET Ha KOMIIOHOBKY HJIH

TeHepAaIHIO UCTIOJTHIeMOTo (haiijia, OH MOMOTaeT B OTJIAIOUYHOM OKPYKESHHH.
Cwm. takxke: .DEF
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2.4 UHcTpyKkunmn

2.4.1 Habop MHCTPYKLUMA CYMMapHO
12 outoBble ycrporcTBa (PIC12C5XX)

CuHTaKCcHC Onucanue

ADDLW <imm8> Hob6aButs orepang kK W

ADDWEF <f>,<dst> | OobaButs W K <f>, pesynprar B <dst>

ANDLW <imm@8> And W u cnoBo, pesyjbtaT B W

ANDWEF <f>,<dst> | And W u <f>, pesynprat B <dst>

BCF <f>,<bit> OunctuTtsb <bit> B <f>

BSF <f>,<bit> YcranoButh <bit> B <f>

BTFSC <f>,<bit> ITponycTHTh Ciieyonyo HHCTPYKIHMIO, eciiu <bit> B <f> cOpomeHn
BTEFSS <f>,<bit> ITponycTuTh ciienyonyo HHCTPYKIHMIO, eci <bit> B <f> ycTaHOB/ICH
CALL <addr> BrI3bIBaTh MMOATIPOTrpaMMy

CLRF <f>,<dst> 3anmcatp Hysb B <dst>

CLRW 3anucatb HyJ b B W

CLRWDT CO6pocuts cTopoxkeBol Taiimep (watchdog)

COMF <f>,<dst> Honosnxenue <f>, pesyibraT B <dst>

DECF <f>,<dst> Hexpement <f>, pe3ynprar B <dst>

DECFSZ <f>,<dst> | dekpemeHT <f>, pe3yjbTaT B <dst>, IpoOIyCTHTb, €CJIH HYJIb
GOTO <addr> IepetiTu k <addr>

INCF <f>,<dst> Hukpement <f>, pesynbraT B <dst>

INCFSZ <f>,<dst> |HHKpemeHT <f>, pe3yibTaT B <dst>, IPOMYCTHTb, €CIIH HYJIb
IORLW <imm8&8> Or W u onepang

IORWF <f>, <dst> Or W u <f>, pesynbprat B <dst>

MOVF <f> <dst> ITepemectuts <f> B <dst>

MOVLW <imm8> |IlepemecTuts cioBo B W

MOVWEF <f> IMepemectuts W B <f>

NOP Her onepauuun

OPTION

RETLW <imm8> 3arpy3uts B W oniepasi ¥ BEpHY TbCSI

RLF <f>,<dst> [Muknuueckudt capur <f> BieBo, pe3yJbTar B <dst>

RRF <f>,<dst> Iuxmmueckudt caur <f> BrpaBo, pe3ybraT B <dst>
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SLEEP Beectu pexum sleep (oxunanue)

SUBWF <f>,<dst> | Boiuects W u3 <f>, pesynbraT B <dst>
SWAPF <f>,<dst> O6meHsTh mosy6anThl <>, pedysbTaT B <dst>
TRIS

XORLW Xor W u oniepann

XORWF Xor W u <f>, pesynprar B <dst>

14 ourosbie ycrporicTBa (PIC16CXX)

CuHTakcuc Onucanue

ADDLW <imm8&> HobaButh onepany kK W

ADDWF <f>,<dst> | Cnoxurs W ¢ <f>, peaynbrar B <dst>

ANDLW <imm&> HobaButh onepang kK W

ANDWEF <f><dst> | And W u <f>, pesynbrat B <dst>

BCF <f>,<bit> OuncreTsh <bit> B <f>

BSF <f>,<bit> YcranoButhb <bit> B <f>

BTFSC <f>,<bit> ITpomycTUTh CieayINYyI0 HHCTPYKIHIO, eciin <bit> B <f> cOpolueH

BTFSS <f>,<bit>

[TpomycTuTh CcenyOIyI0 HHCTPYKIHIO, eciii <bit> B <f>

yCTaHOBJIEH
CALL <addr> BeizBath noanporpammy
CLRF <f>,<dst> 3amucaTh HOJIb B <dst>
CLRW 3anucath HOJIb B W
CLRWDT COpocuts cTopokeBoH TakmMerp (watchdog)
COMF <f>,<dst> Hononuenue <>, pesynpraT B <dst>
DECF <f>,<dst> Decrement <f>, result in <dst>
DECFSZ <f>,<dst> | JekpemeHT <f>, pe3ynpTat B <dst>, IpOITyCTHTb, €CJIH HOJIb
GOTO <addr> IlepetiTu k <addr>
INCF <f>,<dst> Hukpement <f>, pesysbrar B <dst>
INCFSZ <f>,<dst> HukpemenT <f>, pesyibraT B <dst>, IPOMyCTHTb, €CIIH HOJIb
IORLW <imm8> Or W u onepanpg
IORWF <f>,<dst> Or W u <f>, pesysiprar B <dst>
MOVF <f>,<dst> ITepemecTuts <f> B <dst>
MOVLW <imm8> IIepemecTuts cioBo B W
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MOVWEF <f> ITepemecTtuts W B <f>

NOP Hert onepauun

OPTION

RETFIE BosBpatenue u3 npepblBaHUs

RETLW <imm8> 3arpysuts W ornepaHIoM H BEPHYThCS

RETURN BosBpameHnue 13 noanporpamMmsl

RLF <f>,<dst> Lukmmyeckudt casur <f> BieBo, pesynbTaT B <dst>
RRF <f>,<dst> Huknnueckuii capur <f> BOpaBo, pe3yabTar B <dst>
SLEEP Beectu pexum sleep

SUBLW Briuects W u3 ciioBa

SUBWEF <f> <dst> Boruects W u3 <f>, peaynbrar B <dst>

SWAPF <f>,<dst> [NomensiTe momyGanTel <f>, pesynprar B <dst>
TRIS

XORLW Xor W u onepann

XORWF Xor W u <f>, pesynprar B <dst>

Ubicom npoueccopbl

s Ubicom (Scenix) mpoueccopoB acceMbiep NoAaepKHUBaeT cieqyolye HHCTPYKIHH B JOIIOJHEHHE K TEM, U4TO
MepevrcIieHbl oA «12 GUTOBBIE YCTPOHCTBA» BBILIE.

CHHTaKCHC Ormmcanne

BANK <imm3>

IREAD

MODE <imm4>

MOVMW

MOVWM

PAGE <imm3>

RETI

RETIW

RETP

RETURN

Crnennan bHbIe MaK POCHI

EcTb Takxke HEKOTOPOEC KOJHYECTBO CTAHOAPTHBLIX JOIMOJHUTEIbHBIX MaKPOCOB. OTH MaKpOChI:
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CuHrakcuc Onucanue

ADDCEF <f>,<dst> JobaBuTh nepeHoc B <f>, pesysprar B <dst>
B <addr> Iepexon

BC <addr> IIepexon no nepenocy

BZ <addr> ITepexon mo HyJO

BNC <addr> Ilepexop o He mepeHocy

BNZ <addr> [Iepexon no He HyIO

CLRC COpocHTh repeHoc

CLRZ COpocHTb HOJIb

SETC Y cTaHOBHTB IEpPEHOC

SETZ Y cTaHOBUTB HOJb

MOVFW <f> IlepemecTuts daiin B W

NEGF <f> Ortpuuanue <f>

SKPC IIponyck no nepexocy

SKPZ IIpomnyck no HyJb

SKPNC [ponyck no He mepeHoc

SKPNZ [Iponyck no He HyJIb

SUBCF <f>,<dst> BpiuecTs nepeHoc u3 <f>, pesynpraTr B <dst>
TSTF <f> [poseputs <>

2.5 Errors/Warnings/Messages

gpasm 3anKichiBaeT Kaxoe coodmenre 00 omuoKax B ABa MeCTa:

® CTaH)IapTHbeI BbIBO/J] OIIHOOK

* barin ucturra (.1st)

®opmat coobmeHuH 00 omuoKax:

rue:

Error

<src-file> <line> :

<code> <descripti on>

<sre-file> — ncxonHbI (haii, rae gpasm BCTpevaeT OMMOKY

<line> — HOMep CTPOKH

<code> — 3X-3HauHbIH KOJI OIMIMOKH, JAHHBIH B CITHCKE HHKE

29




gputils 0.13.2

<description> — KpaTkoe onucaHHe OIMHOKH. B HEKOTOPBIX ClIydasix COOEPKHUT AATbHEHIIYI0 HHpOpMaIHo 00 omHOKe.

Coobmienust 06 omuOKax MOAXOIAT AJIsI AaHAJIH3A €macs B «pekKUMe KOMIUIISIIUM». B 9TOM 4acTH onucaHbl COOOIEHuU s

00 omubKax, MPOU3BOAUMBIC gpasm.

2.5.1 OwumnbkKkm

101 ERROR directive (qupekTHBa OMIHOOK)

I'enepupyemas nmomnp3oBatesiem onmbka. Cm. nupektnBy ERROR, rie onmcano 60osee getaibHo.
114 Divide by zero (neneHune Ha HOJIb)

gpasm CTOJIKHYJICS C JieJIEeHHEM Ha HOJIb.

115 Duplicate Label (mybaupoBanne MeTKH)

HyO6nupoBaHre METKH WJIM TiepeornpeaesieHHe CHMBOJIA, KOTOPbIH He MOXET ObITh TiepeonpeaesieH.
124 Tllegal Argument (HEBEpHBIH apryMEHT)

gpasm CTOJIKHYJICSI C HEBEPHBIM apTyMEHTOM B BBIPaKEHHH.

125 Illegal Condition (HeBepHOE yCJIOBHE)

HegsepHoe ycnosue nogo6Ho npomnymernHomy ENDIF nmn ENDW 65110 BCcTpeueHo.

126 Argument out of Range (apryMeHT BBIXOOMT W3 MPEAEIIOB)

BrlpaskeHne nMeeT apryMeHT, KOTOPBIH BbIIIEJ 32 IpeeJibl.

127 Too many arguments (CIHUIIKOM MHOTO apr'yMEHTOB)

gpasm CTOJIKHYJICSI C BBIPAKEHHEM CO CJIHIIKOM OOJIBIINM KOJIHYECTBOM apryMEHTOB.

128 Missing argument(s) (ponyImeH apryMeHT(bI))

gpasm CTOJIKHYJICS C BBIPQKEHHEM, B KOTOPOM MPOITYIIEH, TI0 MEHbIIEH Mepe, OJMH apryMeHT.
129 Expected (oxumanocs)

Oxupmancst HEKOTOPBIH THIT apryMeHTa.

130 Processor type previously defined (Tun nponeccopa npexne onpenessics)

ITpoueccop nepeonpenessics.
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131 Undefined processor (He onpenesieHHbIH POIeccop)

Tun npoueccopa He ObUT ONpeIENIeH.

132 Unknown processor (HEH3BECTHBIH ITPOLECCOp)

BriOpanHsIi Mponeccop He MpaBHIBHBIA. [IpoBepbTe CIIHUCOK MPOLECCOPOB B pasnene «?7».
133 Hex file format INHX32 required (Tpe6oBaics hex-datin popmar INHX32)
Anpec Boime 32K 6601 3a1aH.

135 Macro name missing (MIpOMyIEHO UMST MaKpoca)

Maxpoc ObL1 ornpeiesieH 6e3 UMEHH.

136 Duplicate macro name (zy6aupoBaHHOE UMSI MaKpoOCa)

Hmst makpoca ObL10 Mpo1yOJIMPOBaHO.

145 Unmatched ENDM (ne cootetcTByIomee ENDM)

O6pnapyxeHo ENDM 6e3 onpeeneHust Makpoca.

159 Odd number of FILL bytes (HeueTHoe uucyo FILL GaiT)

B ycrporictBax PIC18CXX umciio 0alT NOJIKHO OBITh UETHBIM.

2.5.2 lNpenynpexneHus

201 Symbol not previously defined (cumBo npex e He onpeiesicH)

Crnenana nonbeiTka #undefine ciMBOJI, KOTOPBIH He ObLT paHee onpenesneH (#define).
202 Argument out of range (apryMeHT BHE IpEeIIOB)

APpryMeHT He HaXOIHTCS B Ipeesiax BbACICHHOTO IPOCTPAHCTBA.

211 Extraneous arguments (4y>Kable apryMEHTHI)

He cranpapTHble apryMeHTbI ObLIH OOHAPYKEHBI B CTPOKE.

215 Processor superseded by command line (mpomeccop 3aMeHeH B KOMaHIHOH CTPOKE)

Iponeccop ObUT 3aJ1aH B KOMaHAHOH CTPOKE U B HCXOIHOM cpatine. [Ipenmourenrne oTaAaHO KOMaHIHON CTPOKE.
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216 Radix superseded by command line (cucTema cUnCIIeHHsI 3aMEHEHA B KOMaHJHOH CTPOKE)

Cucrema cuucieHHs OblTa 3a1aHa B KOMaHIHON CTPOKE U B UCXOJHOM dhatiie. [IpennoureHne KOMaHIHOH CTPOKE.
217 Hex format superseded by command line (hex ¢opmar 3agan B KOMaHIHOH CTPOKE)

@opmart hex-aina 3aaH B KOMaHIHOH CTPOKE U B HCXOIHOM dpatisie. [Ipennourenne KOMaHIHOH CTPOKe.
218 Expected DEC, OCT, HEX. Will use HEX. (oxumaercsi DEC, OCT, HEX. Byzer ucnons3osano HEX)
gpasm BCTPETHJI HEMIPABHJIbHYIO CHCTEMY CUHCIICHHSI.

219 Invalid RAM location specified (3amano HeBepHOEe MecTO RAM)

gpasm BCTpEeTHJ HeBepHOe MecTonoJjioxkenue RAM, 3anannoe nupektuBamu _ MAXRAM u _ BADRAM.
222 Error messages can not be disabled (coobmenue 06 omuOKax He MOXET OBITh 3aIpeneHo)

Error messages He MoryT ObITh 3anperniensl gupekTuBod ERRORLEVEL.

223 Redefining processor (mepeonpeaeieHue nporeccopa)

Iporneccop 6w 3aHOBO BBIOpaH qupekTHBOM LIST win PROCESSOR.

224 Use of this instruction is not recommanded (MCTONb30BaHUE STON AUPEKTHUBBI HE PEKOMEHIYeTCS])

Hcnonbzosanue nHcTpykuuit TRIS 1 OPTION ne pexomengosano aist PIC16CXX ycTpoHcTs.

2.5.3 CoobLweHus

301 User Message (cooOmeHue moJIb30BaTeJIst)

Coo0menre noip30BaTesi, BeidBaHHOe THpeKkTHBod MESSG.

303 Program word too large. Truncated to core size. (cJIOBO porpaMMsbl OOJIBIIOE, YCEUSHO 10 HYKHOTO pasmepa)
gpasm BCTPETHJI CJIOBO MPOrPaMMBl, O0JIblliee, YeM JAOMYCTHMBIA pa3Mep 1Jisi BBIOPAaHHOTO YCTPOHCTRA.

304 ID Locations value too large. Last four hex digits used. (3Hauenne ID mMecTa CITUIIKOM BEJIHKO, HCTIONBb3YIOTCS

nocJyieJHue yeThipe hex uudgpbl)
3anaHHOE 3HaUEHHE MecTononoxkeHHs ID civmKkoM BeaHKo.

305 Using default destination of 1 (file) (ucionp3yeTcst MeCTO Ha3HAUEHHs O yMoJT4anuio 1, darin)

32



gputils 0.13.2

MecTo HazHaueHHs! He ObLIO 33/1aHO0, TaK YTO UCIIOJIb3YETCsl MECTO MO YMOJIUAHHIO.

308 Warning level superseded by command line (ypoBeHb peAynpeX JCHHI 3aMEHEH B KOMaHTHOH CTPOKE)
YpoBeHb npeaynpekaAeHHH ObUT 3aaH B KOMaHIHOH CTPOKE U HCXOIHOM paitnie. [IpeanoureHre KOMaHAHOH CTPOKeE.
309 Macro expansion superseded by command line (Makpo pacmmpeHHe 3aMEHEHO B KOMaHIHOH CTPOKe)

Makpo pacumipeHne ObUTO 3aJaHO B KOMaHIHOM CTPOKE U HCXOAHOM dpaiie. [IpeamnouteHre KOMaHIHOH CTPOKe.
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Yactb 3

gplink

gplink nepememaert u cBsspiBaeT (link) gpasm COFF o0bexTsI ¥ renepupyet abcomoTtHbir ucnosbHsiembii COFF.

3.1 3anyck gplink

OCHOBHOM CHHTaKCHC s 3armycka gplink
gplink [options] [objects] [libraries]

I'me ompy MOTYT OBITH OJTHOH H3:

Onuus 3HaueHHe

a IIpousBogut hex-¢aiio B 0gHOM H3 UeTHIpEX (POPMATOB:
inhx8m, inhx8s, inhx 16, inhx32 (Mo ymonuyaHuio)

c BriBoguT HCIONHAEMBIH OOBEKT

d OTtob6paxaeT coobuieHus 06 omudKax

f <value> 3anoyHsAeT HeHCIoJIb3yeMOoe He3alHIIeHHOe
NPOCTPAHCTBO NMAMSITH 3HaUeHHEM <value>

h ITokasbiBaet help coobmenue

I <directory>

3agmet gupexTopuio include (BKTIOUCHHS)

1

3arnpemaeT BbIBOJ, haiiia JIUCTHHTA

m BeBomuT map aiin (KapTHpOBaHHE)

o <file> AnpTepHaTHBHOE HMsI BRIXOAHOTO hex-darina

q Brixon

r [NombITaThCst HIEPEMECTHUTD HE 00OOMEHHYIO CEKIHIO
JaHHBIX B OOLIYIO MaMsITh, ECJIH NIepeMelleHHe TIPEPBAHO

s <file> 3ameT CKpHUNT JINHKOBIIUKA

-t <value> Co3maeTr CEKIHUIO CTEKA

v BeBogut uapopmarmio Bepcun gplink u Berxomut

3.2 gplink BbiBOObI

gplink coznaer abcomotHbil ncnonHsiembit COFF. U3 atoro COFF cosnatorcst hex u cod ¢aiinsl. UcrionHsieMbIi

COFF 3anuchIBaeTCsl, TOJBKO €CJIH OMLHS «-C» Jo0aBieHa. DTOT (pali MOJe3eHO AJIsl CHYJISIHH U pa3paboTKH ¢
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nomomisio mpsim. Cod-caiin uenosb3yeTcest sl CHMYJISIIHH ¢ gpsim.

gplink MoxeT Takke co3gaBate map-gaiii. map-gari coodmaeT 06 OKOHUATENBHBIX afpecax, MPUCBOeHHBIX gplink

cekuusim COFF. DTo Te ke maHHble, YTO MOTYT ObITh MpocMOTpeHsbl B ucnosHsiemoMm COFF ¢ nmomotisio gpvo.

3.3 CKkpuntbl INMHKOBLUMNKA

gplink TpeOyeT cKpunTa JMHKOBIIMKA. DTOT CKPUNT TOBOPHT gplink, Kakasi maMsTh JOCTYITHA B 1IEJIEBOM MPOLIECCOPE.
MHo*)ecTBO creHepHpoBaHHbIX Microchip cKpHITOB ycTaHaBiMBaeTcs ¢ gputils. 3TH cKpunTsl pegHasHayeHsbl ObITh

OTIIPAaBHOH TOUKOH, HO AJIS1 MHOTHX MPHJIOKEHHUH OHK OyayT paboTaTh, Kak €cTh.

Ecuni mosib3oBaTep He 3a/1a)1 CKPHUIIT JIMHKOBINHKA, gplink rmocrapaercst HCMOIb30BaTh CKPHIIT IO YMOJIYAHHIO IS
nporeccopa, 0003HaueHHOro B 0ObeKTHOM hatiie. MecTOnosoKeHHe 10 YMOTYaHHIO [JIs1 CKPUIITOB cOO0MmMaeTcsl B
gplink help coobmenuu.

3.4 Ctekn

gplink MoXxeT co3gaBaTh CEKIHIO cTeKa B MPOIecce JTUHKOBKH, HCIOJIb3Y sl AUPEKTHBY CTeKa B CKPHIITE JIMHKOBIIKKA. Ta
e BO3MOXHOCTh MOXKET OBITh HCIIOJIb30BAHA C OMIHEH «-t» B KOMaHaHOU cTpoke. gplink cosmacT cexiuio 1 aBa

CHUMBOJIA. _stack yKa3pIBaeT Ha Ha4yajio CEKIMH CTeKa, a _stack_end yKaspiBaeT Ha KOHeIl.
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Yactb 4

gplib

gplib cosnaet, mogudummpyet u pacnakopsiBaeT COFF apuxBbl. DTO MO3BOJISIET OTHOCHTEIBHOM TpyIIe 00BEKTOB

KOMOHHHPOBATBCS B OJIMH (haii1. 3aTeM 9TOT eAMHCTBEHHbIH (haiin nepenaercs gplink.

4.1 3anyck gplib

OcHoBHOM cuHTaKcHc 3amycka gplib

gplib [options] library [nenber]

I'me ommun MoryT OBITH OJHOM H3:

Onmust 3HaueHue

c CospaTb HOBYIO OHOJIMOTEKY

d Y nanuth uneHa u3 OHOIHOTEKH

h IMokaszatp help coobmenne

n He no6aBnsiTb HHOEKC CHMBOJIA

q IToKUHY T pexum

r Hlo6aBUTh WK 3aMEHHTH WICHA B OHOIHOTEKE

S [NepeuncnuTs r00aIbHBIE CHMBOJIB B OHOIHOTEKE
t [MepeuncnuTh uneHOB OUOIHOTEKH

v BoiBecTr HHopmanuio Bepctir gplib u BoiiiTH
X H3Bieus uneHa u3 6MOIHOTEKH

4.2 CosnaHune apxmsa

Hawu6oee 06111219[ orneparnus — 3TO CO3AaHUE HOBOI'O apXHBa:
gplib -c math.a nmult.o add. o sub.o

DTa KOMaHJa cO30acT HOBbIH apuxB «math.a», KOTOpbIH conepkUT «mult.o add.o sub.o».

Hwms apxuBa «math.a» npousBosbHO. MHCTpYMEHT He HCIIOJIb3yeT paciiupenre daria Ijsl onpeaesieHHs THIa
¢atina. 3to cBOOOIHO MOKeT OBITh «math.lib» wmm «math».

Korpa BbI Hcmionb3yeTe OHONMHOTEKY, MPOCTO J0OABhTE ee K CIUCKY 00BeKTOB, epenaBaeMbix B gplink. gplink
MPOCKAHUPYET OMOIMOTEKY H H3BJICUET TOJIbKO WICHOB apXHBA, KOTOPbIe TPeOYIOTCS sl pa3pelleHus] BHEITHHX CCHUIOK.
Taxk 4TO B IPHJIOKEHHH He OyAeT comepKaTh KOJ BCEX WICHOB apXHUBA.
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4.3 Opyrne gplib onepauun

BoabmMHCTBO OCTABHBIX IMOJIE3HO, HO 6y)1eT HCTIOJIb30BATbLCS IOpa3ao pexe. HaHpHMep, BbI MOXETE 3aMECTUTDb
OTEJIbHBIX YJICHOB apXHBa4, HO OOJIBITHHCTBO HIOHCﬁ B1>16epeT YAQJICHHUE CTAPOro apXuBa H CO3JaHHUE HOBOT'O.

4.4 ®dopmar apxuBa

®opmart ¢atina — sto cragaapteii COFF apxuB. 3aroyioBok qo6aBisieTCst K KaKAOMY WIEHY H He MOIH(PHIHPOBAHHBIH
00BEKT KOIMHUPYETCS B apXHB.

Bynyun crangapTHBIM apXHBOM, OH BKJIIOYaeT MHIEKC CHMBOJIA. [locae THHH MPOCTO CITyKHUT AJISl ONpEeIeHHS],
KaKOH WJIieH apXuBa OyIeT U3BJIEKAThCS AJIsI Pa3pelieHHsI BHEIIHUX CChUIOK. DTOT HHIECKC He BKMouaeTcsi B mplib
apxuBbl. Tak uto ucnons3oBanue gplib apxusos ¢ Microchip Tools 6yzaeT, BO3MOKHO, TPUBOAUTD K MOSIBICHHIO
npo0JieM, eCJIM He UCIIOJIb30BaTh OMIHIO «-N» MPH CO3JaHHH apXHBa.
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Yactb 5

Yt

5.1 gpdasm

gpdasm — sTo auzaccemOuiep st gputils. OH kKoHBepTHPYET hex-¢aiibl, renepupyemblie gpasm u gplink B

Au3acceMOJIepHbIe HHCTPYKLHH.

5.1.1 3anyck gpdasm

OCHOBHOM CHHTaKCHC 3arrycka gpdasm
gpdasm [options] hex-file

I'me omipy MOTyT OBITH OJJHOH H3:

Omus 3HaueHHe

c JexoaupoBaTh ClieNMaIbHy0 MHEMOHHUKY

h OTt006paszuts help coobmenue

i OTto06pasutp nHpOopMarmo hex-daiina

1 Cnucok noaaep:KUBaeMbIX MPOLECCOPOB

m Hamn namstu hex-daitna

p<processor> BribpaTb npoueccop

S BriBecTH KOpOTKYI0 hopMy BBIBOJA

v BrisecTH HH(opManuio Bepcuy gpdasm U BbIMTH
y PazpemuTsb pacmipeHHbIH pexuM 18xx

gpdasm crienaIbHO HE CO3[aeT BRIXOIHOM (paiir. OH AesaeT CHUMOK MaMsiTH (dump) CBOero BbIBOA Ha 9KpaHe.
OTO MOMOTaeT YMEHBIIUTD PUCK TOTO, UTO XOPOIINH UCXOIHBIN (hafl OymeT Henmpe JHAMEepEeHHO repe3anucad. Ecim Bbt
XOTHUTE CO3[1aTh BBIXOAHOM (pall U Ball KOMaHAHBIH sI3bIK — 9TO «sh, bash» nnu «ksh», BbI MokeTe caenaTh UTO-TO B
9TOM poze:
gpdasmtest. hex > test.dis

OTO nepeHanpaBUT CTaHAAPTHBIM BRIBOJ B (haii «test.dis».

5.1.2 KommeHTapuu npm gusaccembnmpoBaHum

+  gpdasm ucrosnp3yeT TosbKo hex-atin B KauecTse BBOAA. [I0CKOIBKY Tak, OH HE HMEET Crlocoba pasIHIUTh

HHCTPYKIHIO U NaHHBIC B MAMATH MPOTPaMMBI.
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+  Ecyu gpdasm BcTpeuyaeT HeM3BECTHYIO HHCTPYKIHIO, OH HCIIOJIb3YeT JUpeKTHBY DW n paccmarpuBaeT ee Kak
HeoOpaboTaHHbIE NaHHbIE.

*  Ects DON'T CARE 6utsI B cioBax HHCTpYKUMH. OOBIUHO 3TO He Mpobiema. DTO MOXKET €10 OBbITh, OJJHAKO,
€CJ (paiiy1 C JTaHHBIMH B TIPOCTPAHCTBE MPOTPAMMHOH MaMsITH TH3acCeMOJIMPOBAH H 3aTEM BHOBb
accembOimposan. Hanpumep: gpdasm O6ynet paccmatpuBath 0x0060 B 14 6utoBOM ycTporcTse, Kak NOP.
Ecinu BbIBOJ 3aTeM BHOBb acceMOspyeTcsi, gpasm npucBouT 3HaueHne 0x0000. 3HaueHre U3MeHHIIOCh, a 00a

HHCTPYMEHTa BeJH ce0s1 KOPPEKTHO.

5.2 gpstrip

gpstrip MaHUITYJIUPYET CeKIMSIMH U TabJMIaMH CHMBOJIOB OOBbEKTHBIX (haiioB gputils .

5.2.1 3anyck gpstrip

OCHOBHOM CHHTaKCHC 3arlycka gpstrip
gpstrip [options] object-file

I'me oy MoryT OBITH OHOM H3:

Onuust 3HayeHue

g OUHCTHTD OTJIAZOYHBIE CHMBOJIBI
h IToxazatp help coobmenne

k CoxpaHHUTb CUMBOJI

n Y manuth cuMBO

0 AJIbTEpHATHBHBIN BBIXOJHOH (haiin
p 3amuIUTHTD JaHHbBIE

r VYV nanute cexuuio

S Y 1anutb BCce CUMBOJIBI

u Y manuTh Bce CHMBOJIBI HE HY KHBIE IJIs1 IPEMEIEHHUST
\% ITokasatp BepcHIO

A\ MHOTOCJIOBHBIN PEXUM

X Y manuTh He riobasbHbIe CHMBOJIBI

5.3 gpvc

gpvc — 910 0bo3peBarens cod-atina nist gputils. OH peiocTaBsSeT JETKUH MyTh IUISI IPOCMOTPA COEPKUMOro cod-

¢haiiioB, creHeprpOBaHHBIX gpasm U gplink.

5.3.1 3anyck gpvc

OCHOBHOM CHHTAKCHC 3amycKa gpve
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gpvc [options] cod-file

I'me oy MOTyT OBITH OJJHOM H3:

Omnuus 3Hauenne

a OT00pa3uTh BCIO HH(POPMAIIHIO

d OTOOPa3UTh 3ar0JIOBOK JUPEKTOPHU

s OTOOPa3HUTh CHMBOJTBI

h IMoxkasatp help coobmenue

r Otobpaszuts ROM

1 OTOOpPa3HUTh UCXOTHBIN JIUCTHHT

m OT0OpPa3uTh MPOCTPAHCTBO OTJIAIOYHBIX COOOIEHHH
v BriBecTH HH(pOpMAIHIO BEPCHH EPVC U BHIATH

gpVvc CrienyaibHO He CO3aeT BBIXOAHOTO (haiina. OH fgesnaeT CHUMOK naMsiTh (dump) cBOero BeIBOJa Ha SKpaHe.
Ecnu BB XOTHTE CO3aTh BHIXOJHOH (pali M Ball KOMaHAHBIH Mporieccop — 9To «sh, bash» uimm «ksh», Bel MoxeTe

cIeNaTh 9TO-HHOYIb OJ00HOE:
gpvc test.cod > test.dunp

DTO nepeHanpaBUT CTAHAAPTHBIM BBIBOA B (pais «test.dump».

5.4 gpvo

gpvo — 570 obo3peBaTesib COFF 00beKTHBIX (paiiioB as gputils. OH npeocTapiseT Jerkui crnocod MNocMOTpeTh

coliepKUMOe OOBEKTOB, TeHEPHPOBAHHBIX gpasm H gplink.

5.4.1 3anyck gpvo

OCHOBHOM CUHTAKCHC 3allyCKa gpvo
gpvo [options] object-file

I'me omipu MOryT OBITh OJJHOH H3:

Ommust 3HaueHHE

b I BOHUYHBIE JaHHBIC

C JleKOTUpOBAaTh CIICIHAIbHBIC MHEMOHHKH
f 3aroJioBoK (paria

h IMokazaTp help coobmenue

n [NomaBuTh MMeHa (paiioB

S IaHHbIE CEKIUH
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b I BOHWYHBIE JaHHBIC

t CHUMBOJIbHBIE JJAHHBIE

v BriBecTH HH(OpMaLHKIO BEPCHH EPVO U BBINTH
y Pa3penmTs pacmmpeHHsId peskum 18xx

€PVO CIIeNHaIIBHO He CO3[aeT BRIXOAHOTO (pata. OH fgenaeT CHUMOK mamMsTé (dump) cBoero BeIBoJa Ha 9Kkpane. Eciu
BBl XOTHTE CO3JaTh BBIXOJHOH (paiiT M Ball KOMaHAHbIN mporeccop — 9To «sh, bash» nmm «ksh», B MOkeTe crenath

4TO-HUOY b OJOOHOE:
gpvo test.obj > test.dunp

3TO0 NepeHanpaBUT CTaHJAPTHBIH BbIBOJ B (pail «test.dump».
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ASCII, 11

BADRAM, 14
BANKISEL, 14
BANKSEL, 15
bash, 8, 40, 41

CBLOCK, 15
CODE, 15

CONFIG, 14
CONSTANT, 15
CosnaHue apxuBa, 36

DA, 15
DATA, 16
DB, 16
DE, 16
DT, 16
DW, 16

ELSE, 16
END, 16
ENDC, 16
ENDIF, 17
ENDM, 17

ENDW, 17
EQU, 17

ERROR, 17
ERRORLEVEL, 17
EXITM, 18
EXTERN, 18
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FILL, 18

GLOBAL, 18
GNU, 3

gpasm onuuu, 7
gpdasm, 38
gpve, 39

gpvo, 40

hex-datin, 7

IDATA, 18
IDLOCS, 14
IF, 18
IFDEF, 19
IFNDEEF, 19

LIST, 19
LOCAL, 19

MACRO, 20
MAXRAM, 14
MESSG, 20

NOEXPAND, 20
NOLIST, 20

ORG, 20
Hpyrue gplib oneparuu, 37

PAGE, 20
PAGESEL, 20
PROCESSOR, 21

RADIX, 21

RES, 21

3anyck gpdasm, 38
3amyck gplib, 36
3anyck gplink, 34
3anyck gpvc, 39
3anyck gpvo, 40

SET, 21
SPACE, 21
SUBTITLE, 21

TITLE, 21
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WHILE, 22
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