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1. MccnenoBanme cTpyKTypbl Mukpo-9BM ADuC 812/841 u padora
C CHCTEMOH HA ee OCHOBe

1.1 Hean padoThI

N3yuyeHne BO3MOKHOCTEN 3alaHHONM MUKPO-OBM 1 moarotoeka kK
BBITIOJIHEHUIO TNPAKTUYECKOW DKCIUIyaTallud CHCTEMBI, ITOCTPOCHHBIX
Ha ee ocHoBe. Mukpo-OBM pgamee MOXKET MMEHOBAThCA Kak
«MHKPOKOHTPOIUIEP» MU «UC».

1.2 O0beKT HCCIeA0BAaHUA U OCHOBHBIC TEXHUYECCKHUE JaHHBbIC

ADUCS812 - nonHOCThIO UHTETpUpOBaHHasA 12-OuTHas cuctema cbopa
JAHHBIX, COAepKam@as B OJHOM KPHUCTAIJIE BbICOKOKAYECTBEHHBIM
MHorokaHanbHbii  AIlIl ¢ camokanuOpoBkoit, noiHoN IIAIl wu
nporpammupyemMbii 8 OutHbld UC (coBMecTuMblii ¢ 8051 cucremoi
KOMaHs).

Pabota nporpammupyemoro 8051 coBMECTUMOTO si/ipa 00eCIeYnBaETCs
3a cuetr BcTpoeHHbIX 8Kb Flash/EEPROM namsartu nporpammsbi, 640
oanitHoit Flash/EEPROM mnamsatu ganaeix u 256 OaiitHoro O3V

(pucyHok 1).
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Figure 2. Lower 128 Bytas of nternal RAM
Pucynok 1 — Opranuzanus O3Y

Kpome toro, uC coiepXuT CTOpPOKEBON TaliMEp, CXEMY CIICKCHHUS 3a
HarnpspbkeHueM nutanuss 1 DMA koHTposuiep st nepenadyn JaHHBIX OT



AIIIl. Tpuauare ABe NPOrpaMMHUPYEMBIX JIMHUM BBOJA-BbIBOAa, 12C,
SPIl u UART - coBMecTHMBIE TIOCII€IOBATEbHBIC TOPTHI BBOJA- BHIBOA
MO3BOJISIIOT ~ peain30BbIBaTh HHTEpdenicsl ¢ PP u  paznuuHbIMU
npubdopamu.

HopmanbHblil peXuM, PEKUM OCTAHOBA U PEKUM OTKIIIOUCHUS KaK sapa
uC, Tak ¥ aHaIOTOBOrO MHTEpdeiica MO3BOJSAIOT CHU3UTH MOTpeOIeHNE
npudopa M UCIOJIb30BAThH €0 B YCTPOUCTBAX C ABTOHOMHBIM MUTAHUEM.
[Ipubop moxker pabotats oT 3 B u 5 B ucrounuka nurtaHus, UMeeT
WHyCTPUATIbHBIA pabounii TeMIEpaTypHbIN JUANa30H U BBIITYCKAETCs B
52 BbIBOAHBIX IUIACTUKOBBIX QFP kopnycax m B BuzE 52 BBIBOJHBIX
OECKOPIYCHBIX TPUOOPOB.

1.3 IMoakawuyenue makera k [IDBM

PaboTa co CTEHIOM HAYMHAETCS C O3HAKOMJICHHUS C OIHCAHHUEM,
COCTaBOM, MOPSJAKOM BKJIIOYEHMS M BBIKJIIOYEHUS MHUTAHUS U
noakiroucHueM k [I9BM.

[TogpobHOE onmcanue MakeTa npuBeaeHo B [1]. [l du3ndeckoro
coequHenust [IOBM wu creHnma TpeOyercsi CTporoe CoOJIOJECHHE
nopsijKa:

- oTkirounTe nutanue [I9BM

- MOJICOCIMHUTE K AocTymHOMY pazbemy RS-232 (COM - port)
Ka0esIb, BXOJISIIUMNA B COCTaB MakeTa

- TIOJKJIIOYMTE BTOPOM KOHEI[ Kabelas K COOTBETCTBYIOIIEMY
pa3beMy Ha IJIaTe€ MaKeTa.

- yOeIuTech, UTO COSAMHEHHE BHITIOJIHEHO MPABUILHO U HAJICKHO

- HOJAKJIFOYMTE OJIOK MUTAHUS MaKeTa K CETH

- MOJAKJIFOYUTE IITeKEp OJ0KA MUTAHUS K MaKETy

- mojaiTe nutanue Ha [I9BM

1.4 TIporpaMmmMHOe o0ecnie4eHne CTEH1a

B cocraB nporpaMMHOro obecnedeHust moIIeP>KKU MaKeTa BXOIST
— MPOTpaMMBbI IS 3arpy3KH OIporpamMm B MUKpoOBM,

— TJakeT MporpamMM Uil pa3padOTKM  Ha S3bIKE acceMOiepa
MUKpoOBM



— TIaKeT mporpamM JJisl pa3padoTku Ha si3bike C.
B nporiecce BeinmoHEHHS 1a00paTOPHON pabOTHI HEOOXO0UMO:

U3YUYUTh TEKCT IEMOHCTPALIMOHHON IPOrpaMMBbl;
U3YUUTh alllapaTHbIe pecypchl MUKpO-OBM, 3aieicTBOBaHHBIE B
IPOrpaMMe;
chopMyIUpOBaTh TPHU3HAKK KOPPEKTHOM pPabOThl MpOrpaMMbl TpU
JIEMOHCTpAIUU;
OTKOMIWJINPOBATh UCXOAHBIN TEKCT MPOTPAMMBI
CO3/1aTh UCIIOJTHUMBIN (paii;

1.5 IIporpamma uccJjie10BaHuii

— 3arpy3uTh JICMOHCTPAIlMOHHYIO MPOTpaMMy JiJIs IPOBEPKHU
paboToCocoOHOCTH ¥ (PYHKIMOHAIBHOCTH  cTeHma. s
BBIMIOJTHEHUSI 3TOrO0 dTama HEOOXOJWMO  O3HAKOMHUTBCS C
ONMMCAaHWEM TIPOrpaMMbl 3arpy3ku. OHa CYIIECTBYET B JBYX
BUAX:

o ais JJOC
o mia OC Windows

— Tlocne 3amycka 3arpy3urka BBIIOJHUTH INArd JJIs aKTHBU3ALHH
BCTPOCHHOHN TPOTPAMMBI CBSI3U TI0 TOCJIEIOBATEILHOMY KaHATY C
COOTBETCTBUU C PUCYHKOM 2

- C IMOMOIIbIO 3arpy34uKa, IOoCJIC YCTAHOBJICHUA U ITIOATBCPIKACHUA
CBA3U.

O 3arpy3uTh UCHOJHUMBIN (aiisl B MUKpo-OBM;

O 3aIyCTHUTh IporpaMmy U yoeauTcs B ee
paboTOCIIOCOOHOCTH.



(A) SW1 & SW2 RELEASED {B) PUSH SW3 (C) PUSH SW1
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Pucynok 2 - [lopsgok yrnpaBieHUs MEPEKITI0YaTEIMA B TIPOLIECCE

coenuHeHust Mukpo-2BM u I[IDBM

1.6 KoHTpoJibHBbIE BONIPOCHI

- MNEPEYUCIUTh U OMHUCATh COCTaB MepupepuitHOro 00OpPYIOBaHMUS,

HaXOJAIIETOCs Ha KpucTaie MUkpo-2BM

- HICPCUUCIIUTD U OIMNUCATb OCHOBHBIC KOMIIOHCHTHBI, YCTAHOBJICHHBIC HA

IIEYAaTHOM IIJIaTE€ MAKETa

- KaK OCYIIECTBUTH 3arpy3Ky IpPOrpaMMbl, HAIIMCAHHOM IS JAHHOU

MUKpO-OBM, B ee maMsTh

- KakWe IMpOorpaMMHBIE CpPEIACTBA HEOOXOIMMBI
nporpaMMBbI Ha si3bIKe acceMOiepa Mukpo-OBM

- KakWe TMpOorpaMMHBIE CpEeICTBa HEOOXOIUMBI
3arpyaeMoro nporpaMMHOro Kojaa it MUKpo-OBM

JJIA  HallMCaHUus

1 IIOAI'OTOBKH



1.7 Conep:xanue oTueTa

OTueT I0KEH COIepKaTh:

— TUTYJIbHBIM JIUCT;

— IICJIb UCCIICIOBaHUIM;

— CTPYKTYPHYIO CX€MY MAaKE€THOM YCTaHOBKHU;

— TEKCT W OIMUCAHUE JEMOHCTPALIMOHHOU MIPOTPAMMEI,
COIEPKATEIbHBIE KOMMEHTAPHH;

— CKPHHIIOTHI OCHOBHBIX 3TAIIOB 3arpy3KH MPOrPAMMBL;

— TPOTOKOJI UCCJIEOBaHUSA paboTOCIIOCOOHOCTH
JIEMOHCTPAITMOHHON MPOTPAMMBI.
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Ipunoxenne 1.1 McxoaHblii TEKCT 1€eMOHCTPALMOHHOM MPOTrPaMMbI

; Author : ADI - Apps

; Date : 13 March 2003

; Filename : DemoCode.asm

; Hardware : ADuC8xx

; Description : Blinks LED continuously.

; Pressing Int0 slows LED toggle rate each time
; it is pressed.

SMOD52 ; Use 8052 predefined Symbols

;Definitions
LED1 EQU P3.3 ; P3.3 is LED on ADuC814 eval boards
LED2 EQU P3.4 ; P3.4 is LED on all other ADuC8xx eval boards
FLAG BIT 00H ; define Flag variable
CSEG ; Defines the following as a segment of code
ORG 0000H ; Load Code at 'OOH'

JMP MATIN ; Jump to MAIN

’

;INTO ISR (Interrupt Service Routine)

ORG 0003h ;
INC A ; Increment Acc
RETI ; Return from Interrupt
ORG 060h ; Start MAIN outside ISR space
MAIN: ; (main program)
SETB ITO ; INTO edge triggered
SETB EA ; enable interrupts
SETB EXO ; enable INTO
CLR FLAG ; Clear Bit defined as FLAG
MOV A, #01H ; Initialize A to 1
BLINK: CPL LED1 ; blink LED1 using compliment instruction
CPL LED2 ; blink LED2
CALL DELAY ; Jump to subroutine DELAY
JNB FLAG,BLINK ; If FLAG is still cleared the jump to Blink
DELAY:
MOV RO, A ; Acc holds delay variable
DLYO: MOV R1, #019h ; Set up delay loop0
DLY1: MOV R2, #0FEh ; Set up delay loopl
DJNZ R2,$ ; Dec R2 & Jump here until R2 is 0
DJNZ R1,DLY1 ; Dec Rl & Jump DLY1l until R1 is O
DJNZ RO, DLYO ; Dec RO & Jump DLYO until RO is O
RET ; Return from subroutine

END
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Ipuioxenne 1.2 [IpuHnmnuajbHas cxeMa J1a00paTOPHOro MaKeTa
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2. IlporpaMmmbl MHOT00aiiTOBO apudMeTnKu 11 MUKpPo-IBM
ADuC

2.1 eanb paGoThI

[TonyueHne MpakTUYECKUX HABBIKOB Pa3pabOTKH MPOrpamMM JjIsi MUKPO-
OBM Ha s13biKe acceMOepa.

2.2 MeToan4yeckue yKazaHusi

CoBMECTUMOCTh CUCTEMBI KOMaHJ U 0a30BOM apXUTEKTYPHI sapa
MUKpo-OBM ¢ mmpoko uzBecTHRIMU MUKpo-OBM cemeilictBa intel
MSC-51 mo3BoJISIET HCTHOJBb30BaTh Pa3IMYHbIE MAKEThl MPOTpaMM st
TpaHCHsiuuM W omiaaku. CylecTBYeT TOCTATOYHOE KOJIMYECTBO
JIATEPATYPBI, IOCBAIIEHHOW 3TOMY BOIIPOCY.

[Ipu HanMCaHWU TPOTPAMMEI CJIEYET YTOYHUTD Y MPETNo1aBaTes:
- KOJIMYECTBO 0ANTOB B ONEpaHIax;
- BBIMIOJIHSIEMYO apU(PMETHUECKYIO (PYHKIIUIO.

ITo yMoyanuio npeanonaraeTcs CJI0KEeHUE JBOMYHBIX OIEPAHIOB
mmHoM 3 Oaidta.  OmepaHabl  PEKOMEHAYETCS — pacrojaraTh
YIOPAJZOYEHHO B PETMCTPOBOM maMsITH MUKpO-OBM, mpenycmarpuBas
BO3MOKHOE€ YBEIIMUEHUE PA3PATHOCTH.

I[OCT&TO‘IHBIﬁ 00BEM TIaMSITH JaHHBIX IIO3BOJIACT BBIACIIUTD
OTICJIBHBIC OJI0KH IJ XpaHCHUA KAXKA0T'O OIICpaH/ida U pe3yJibTaTa.

JleMOHCTpalMOHHbIEC TIPUMEPHI (OJIUH — JBA BapUaHTa Pa3TUYHBIX
ONEPaHJ0B) JIOJKHBI MPEIyCMATPUBATh CHUTyallUM MEXKO0alNTOBOTO
IIEPEHOCA U TIEPEIIOIIHEHUE PA3PAIHON CETKHU.

[Ipu BO3MOXKHOCTH, LIeecO000pa3HO peain30BaTh MHTEPHEHCHYIO
4acTh MPOTPaMMBbl, MO3BOJISIIOLLYIO 3a7aBaTh ONEPaH/Ibl C KIIABUATYPhI U
nojiyyaTb pe3yJibTaT Ha J3KpaHe MoHuTopa. C 3TOH  1eNblo
pEKOMEHIyeTcsd 00ecneYnuTh OOMEH JaHHBIMU MexAy MUKpo-OBM u
I[IBM mno mnocnenoBarensHoMy KaHaimy. Ha I[IOBM npu sTom
BO3MO>KHO UCIIOIb30BAHUE 10001 IpOrpaMMBbl oOMeHa,



cymectBytomeid B pamkax OC (Hanpumep, ['mneprepmunan mis
Windows).

B anbrepHaTUBHBIX, 00JI€€ MPOCTHIX BApUAHTAX, JOMYCKACTCS:

- OIlepaH/Ibl 3arpy’kaTh BMECTE C IMIPOrpaMMON, a pe3yabTaT Bbl1aBaTh B
MOCJICIOBATEILHBIN KaHal;

- CUUTBHIBATH COJAECPKUMOE O0O0JIACTEH, XpaHANMX pPe3yabTaT, IOCe
3aIycKa MporpaMmal.

[IporpamMmbl ajisi acceMOIMPOBaHUS, CO3AaHUS UCTIOIHUMOIO KOJia U
Ipoure JOCTYIHBI Ha cepBepe Kadeapsl.

2.3 IlopsioK BhINOJIHEHHSI Pa00ThI

— Pazpabortath aiaroput™M CiOKEeHUs(BBIUUTAHUS) MHOTOOANTOBBIX
qucell

— IlpopaboTaTh CTPYKTYpY XpaHEHUS TaHHBIX

— Hamucare mporpamMmMmy Ha sI3bIK€ acceMOiepa, peaau3yollylo
AITOPUTM

— OTTpaHCIMpOBAThH IporpaMmmy C MOMOIIBIO Kpocc
(makpo)accemOiepa ASEM win aHaIorug4HOTO

— Co3gatp ¢aiiyl ¢ UCIMOJTHUMBIM KOJOM MpOrpaMMbl (Hampumep,
nporpammoit hextobin)

— 3arpy3uTh MpOTpaMMbl IS TPOBEPKH pabOTOCIIOCOOHOCTH H
(GYHKITMOHAJIBHOCTH MaKeTa

— Ilocne 3amycka 3arpy3dydKka BBIIOJIHUATE IIArd Uil AaKTUBH3ALUU
BCTPOCHHOW MPOTPaMMBI CBSI3U MO MOCJIEA0BATEILHOMY KaHaly B
COOTBETCTBUU C PUCYHKOM 2

— C moMoOIIp0 3arpy34rKa, MOCJIe YCTAHOBICHUS U MOATBEPKIACHUS
CBSI3U, HEOOXOIUMO:

— 3arpy3uTh UCIIOJHUMBIN (aiin B Mukpo-2BM

— 3aIyCTUTh MPOrpamMMy U yOeauTcsi B ee paboTOCIIOCOOHOCTH.
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2. 4 KOHTpoOJ/IbHBbIE BONPOCHI

— KakK OCYIIECTBUTH 3arpy3Ky MporpaMMbl, HAMMCAHHOM ISl JaHHOU
MUKpo-OBM, B ee namsTh

— Kakude TMpOrpaMMHBIE CpEACTBA HEOOXOIUMBI JJisi HaNKUCaHUs
IporpaMMbl Ha SI3bIKE accemoOiepa Mukpo-OBM

— Kakhe MpPOrpaMMHBIE CPEACTBA HEOOXOAHMMBI IJisi TMOATOTOBKHU
3arpy’KaeMoro ImporpaMMHOTO KoJa it MUKpo-OBM

— Kak OCYIIECTBUTH CJIOKeHHUE onepanoB B hopmare BCD

— KaKHMC BHIbI aJpcCalliud IIO3BOJIAIOT PCAJIN30BATL CJIOKCHUC
OIICPAaHA0B B TUKIIC.

2.5 Conepxxanue oT4yera

OtyeT 0 1abopaTopHOI padOTE NOHKEH COACPKATh:
— TUTYJIbHBIN JIUCT;
— II€Jb UCCICAOBAHMU;
— CTPYKTYPHYIO CXEMY MAaKE€THOU YCTAHOBKU;
— TEKCT U OMKUCAHUE NPOTPAMMBI, COAEPKATEIIHbHBIE KOMMEHTAPHH;
— CKPHHIIIOTHI OCHOBHBIX 3TAIlOB BHITIOJIHEHUS IPOTPAMMBIL;

— TPOTOKOJI UCCJIE0BAHUSA paboTOCIIOCOOHOCTH
JIEMOHCTPAITMOHHON MPOTPAMMBI.



3 YnpasJenue Taiimepamu mukpo-IBM ADuC 841

3.1 Hean padoThI

[TonydyeHne NOpakTUYECKUX HABBIKOB YNPABJICHUS TallMepaMHu-
cyeTyukamMyu MUKpo-OBM 1npu HamucaHuM NporpaMm Ha  S3bIKE
accemouiepa.

3.2 Meroauyeckue yKazaHus

Muxkpo-OBM conepxuT kak craHgaptHeie s sapa MCS-51
Taimepsl cuetuynku 0/1/2, Tak ®W JOMONHUTEIBHBIC CpPEACTBA
TaiiMupoBaHus [1].

B naGoparopHoii paboTe nomyckaeTcs BbIOpaTh J000M U3 CTaHIapTHBIX
TaltMEPOB 7151 UCCIIEIOBAHUAI.

TexkcT  AEMOHCTpPAllMOHHOW  mporpamMMmbl g (HOPMUPOBAHUS
JUTUTEIIbHBIX BPEMEHHBIX HHTEPBAJIOB MPUBEICH B MPUIOKEHNH 3. 1.

[Ipu ynpaenennn TaiiMepoM 0 HEOOXOAMMO O3HAKOMUTHCS C €ro
CTPYKTYpOil (pUCyHOK 4) 1 hopMaTamMu yIpaBJsronux cioB [1]

13-OuTOBBIN TaliMEP/CUETUUK:

CORE

oLE ™ +12
CiT=0
INTERRLIFT

- T | O
—— Tz s | eETE [ TR0 ———

CiT=1
P34TO

TRO

CONTROL

GATE
P3.2NTH

Figure 45. Timer/Counter 0, Mode 0

Pucynok 4 - Kommyrtanus curaaioB taiimepa/cuerurka 0 B pesxkume 0
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16-OuTOBBIN TaliMEp/CUETUHUK:

CORE

oLk [ 12
CiT=0

““t————iff}n—ﬁ

INTERRUFT
TLO THO
BITS) | (aBITS ™ TF? —*

CiT=1
P34TO

TRO

GATE
PA.ZINTE

COMTROL

Figure 46. Timer/Countar 0, Mode 1

Pucynok 5 - KommyTanus curnanoB Taiimepa/cuerunka 0 B pexxume 1

8-OUTOBBIN TaliMep-CUETUUK C aBTO3arpy3KOil:

—l CiT=0
Lo INTERRLIPT
e D , . = TFO (—— =
(8 BITS)
CiT=1
P3.4TO
CONTROL -
TRD
RELOAD
GATE THO
P3.2TITO (8 BITS)

Figure 47. Timar/Counter 0, Mode 2

Pucynok 6 - KommyTarus curnasioB Taitmepa/cuetynka 0 B pexxume 2

JIBa pa3nenbHbIX 16-OMTOBBIX TaiiMepa/cueTunKa:



ﬁgﬁf | | 212 CORE

INTERRUPT

S 5 A —| TR0 ——

CONTROL

GATE
PR.ZINTO

CORE THO INTERRUFT
ﬁ.:-"-r B
CLK2 it i (& EITS) ™ —

TR1

Figure 48. Timer/Countar 0, Mode 3

Pucynok 7 - Kommyranus curtanoB taiimepa/cuetunka 0 B pexxume 3.

[Tpu BO3MOXKHOCTH, 11€1€CO00pa3HO peann30BaTh UHTEPHENCHYIO
4acTh MPOTrPaMMbl, TO3BOJSIONIYIO 3a/aBaTh MapaMmeTpbl palbOThl C
KJIaBUATyphl M TOJy4YaTh pe3yibTaT Ha 3KpaHe MoHutopa. C 3ToM
LEJTbI0 PEKOMEHAYETCS 00eCeYuTh OOMEH JIaHHBIMU MEXKIYy MHKpPO-
OBM wu II9BM no nocnenoBarensHoMy kanany. Ha II9BM npu 3TOoM
BO3MOYHO VCIIOJIb30BAaHHE Tr000M IPOTPAMMBI oOMeHa,
cymectByroneii B pamkax OC (Hmanpumep, [uneprepmunan mis
Windows).

B anbrepHaTUBHBIX, 00JIE€ MPOCTOM BapHaHTaX, JIOMYyCKAETCS:

- IIapaMeTphl 3arpyKaTh BMECTE C MPOTPAMMON, a pe3yJIbTaT BbIIABATH
B [OCJICIOBATEJILHBINA KaHA;

- CUMTHIBaTh COJACPKUMOE O0OJIacTel, XpaHsAIMX pe3yJbTaT, IOCIe
3aIyCcKa MporpaMmal.

[Iporpammel asst acceMOIUpPOBaHMsI, CO3JaHUSI UCIIOJHUMOTO KOJa U
poyre JOCTYIHBI Ha cepBepe KadeIphl.

3.3 lopsaok BhINOJIHEHHsI pa0oT
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— PaspaboTaTh anropuT™M MnporpamMmbl, HUCIHOJL3YIONMIEH yKa3aHHBIMU
TaiMep 11 popMHUPOBaHUS 3aJaHHOTO BPEMEHHOT'O HHTEpBasa.
I[Ipy HaxaTUM KHONKM HA MAaKETe JOJDKHO IIPOUCXOJUTH
YIBOECHUE, YYETBEPEHHE W BO3BpaT K HCXOAHOW BEIMYMHE
3aJICPIKKHU.

— M3yunts (opmaThl yOpaBiSIOMMX PETHCTPOB ISl YKa3aHHOTO
TanuMepa.

— Hammcates mporpamMMmy Ha sI3bIKe accemOiiepa, pPeaTu3yIOIIYIO
AITOPUTM.

— OTtTpaHcaupoBaTh porpaMmmy C MIOMOILBIO KpOcCC
(makpo)accemoOnepa ASEM mimn aHamoruyHoro.

— Cosznaath (haitl ¢ UCIOJHUMBIM KOJOM MNPOrpaMMbl (Harpumep,
nporpammoi hextobin)

— 3arpy3uTh IpOTrpaMMbl JJisI MPOBEPKHU PabOTOCTIOCOOHOCTH U
(yHKIIMOHATIBHOCTHA MaKeTa.

— Ilocne 3amycka 3arpy3uyvka BBITIOJHUTE IIarv JiJI aKTUBU3ALNHU
BCTPOCHHOW MPOTPAMMBI CBSI3H IO MOCIEA0BATEILHOMY KaHATY:

— C momo1plo 3arpy34uka, ocje yCTaHOBICHHS U TIOATBEPKICHHUS
CBSI3H, HEOOXOIMMO:

O 3arpy3uTh UCHOJHUMBIHN (aiisl B MUKpO-OBM;

O 3amyCTUTh IpOrpaMmy u yoenurcs B ee
paboTOCIIOCOOHOCTH.

3.4 KoHTpoJIbHbIE BONIPOCHI

- MEepPEYHCIINTh W OXapaKTepHU30BaTh CTAHJIAPTHBIC BO3MOYKHOCTH
taimupoBanust MCS-51

- NEPEUYUCIUTh U 0XapPaKTEPU30BaTh JOIMOJHUTEIBHBIE BO3MOKHOCTH
taiimupoBaHust ADuC

- KaKue TaﬁMepr-quTQHKH MOT'YT UCIIOJIb30BATHCA AJISI TAKTUPOBAHUSA
BCTPOCHHOI'O ACMHXPOHHOI'O KaHaJia

- KaK I1044aTb BHCIIIHWM CUTHAJI Ha BXOJbI TaﬁMCpOB/ CUCTUYHUKOB



3.5 Conep:xanue oTuera

Otuer o0 1abopaToOpHOI pabOTe JOKEH COACPKATh:
- TUTYJIbHBIU JIUCT;
- 1ICJIb UCCIICIOBAHU;
- CTPYKTYPHYIO CXEMY MAaKE€THON YCTaHOBKU;
- TEKCT ¥ OMIMCAHKE MPOTrPaMMBI, COACPKaTeIbHbIC KOMMEHTAPHH;
- CKpMHIIIOTHI OCHOBHBIX 3TAIIOB BBIIIOJIHECHUS IIPOrPAMMBI;
- TPOTOKOJ HCCIENOBaHUS pPabOTOCHOCOOHOCTH JAEMOHCTPALMOHHOM
IPOTPaMMBI.
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[Tpunoxenne 3.1. JleMoHCTpanoHHAast IpOTpaMMa YIIpaBIeHHsI JOMOTHUTEIBHBIM CPEICTBOM

TaiMUPOBAHHUS.

,-****************************************************************‘k‘k‘k‘k

; Author : ADI - Apps www.analog.com/MicroConverter
; Date : May 2002

; File : TIC.asm

; Hardware : ADuC831

; Description : Demonstrates a use of a timer interval counter for
; counting longer intervals than the standard 8052

; timers are capable of.

; The LED will, on power up, flash at 6.4Hz. By pressing
; the external interrupt button INTO the counter will

; count how long the button is pressed correct to

; 1/128th of a second. When released the program will

; flash the light at the measured time correct only to

; the nearest unit (1/128s, seconds, minutes or hours)

; rounded DOWN.

; eg) If the button was pressed for 0.91000s the light

; would complement every 0.90625s (less than 1 second

; therefore it measures in 1/128s and the nearest unit

; less than 0.91000s is 0.90625s). However if the light
; was on for 1.6s it complements every ls as the nearest
; unit is now the second.

; Pressing the INTO button again will record a new

; time interval which will flash the light in the same

; way.

,-********************************************************************

$MOD831 ; Use 8052&ADuC831 predefined symbols
LED EQU P3.4 ; P3.4 drives red LED on eval board
BUTTON EQU P3.2 ; P3.2 drives the INTO button on the

; eval board

; BEGINNING OF CODE
CSEG

ORG 0000h
JMP MAIN ; jump to main program

’

; EXTERNAL INTERRUPT VECTOR SPACE
ORG 0003h ; (INTO ISR)

CLR LED ; Turn ON the LED while the INTO
; 1s pressed

; reset all counters and then start counting
ANL TIMECON, #O0FEh ; Clear the TCEN bits to clear the
; registers;
;  —Hthsec

;  —sec
;  -min
;  —hour.

; and to clears the internal counter


http://www.analog.com/MicroConverter
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ORL TIMECON, #01lh ; Set the TCEN bit to restart counting
JNB BUTTON, $ ; Wait here while button is pressed
ANL TIMECON, #0FDh ; Clear the TIEN bit to stop the

; counter

; after button is released we can store the value in intwval

LOOP: SETB LED ; Turn off LED to indicate that the
; button is released.
MOV A, HOUR
CJINE A, #00H, HOURS ; Check if any hrs have been counted
; If so jump to HOURS
MOV A, MIN
CJINE A, #00H, MINS; Check if any mins have been counted
; If so jump to MINS
MOV A, SEC
CJNE A, #00H, SECS; Check if any secs have been counted
; If so jump to SECS

HUNTHS : MOV INTVAL, HTHSEC ;load the value of HTHSEC into INTVAL

MOV TIMECON, #00h ; clear TCEN to reset the registers
MOV TIMECON, #03H ; change TIMECON to measure in 1/128s
; reset TIEN

RETI

SECS: MOV INTVAL, SEC ; load the value of SEC into INTVAL
MOV TIMECON, #00h ; clear TCEN to reset the registers
MOV TIMECON, #13H; change TIMECON to measure in secs
RETI

MINS: MOV INTVAL, MIN ; load the value of MIN into INTVAL
MOV TIMECON, #00h ; clear TCEN to reset the registers
MOV TIMECON, #23H; change TIMECON to measure in mins
RETI

HOURS: MOV INTVAL, HOUR ; load the value of HOUR onto INTVAL

MOV TIMECON, #00h ; clear TCEN to reset the registers
MOV TIMECON, #33H; change TIMECON to measure in hours
RETI

’

; TITI INTERRUPT VECTOR SPACE

ORG 0053h
CPL LED ; Complement the LED every time the
; measured time runs up.
RETI
ORG 0060h
MAIN:

; Configure Time Interval Counter

MOV TIMECON, #03h ; initialise timecon to count in 1/128s
; —set TCEN to enable the time clock
; —set TIEN to enable the TIC
; —clear STI to allow automatic relaod
;  of interval timeout
; —clear TFH to disable 24 hr counting

MOV INTVAL, #0Ah ; initialise to blink LED every 10 units
; the units are 1/128s
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; Configure External Interrupt

SETB ITO ; INTO edge triggered

SETB EXO ; enable INTO (button on eval board)
MOV IEIP2,#04H ; enable time interval interrupt

SETB EA ; enable global interrupts
JMP S ; wait here for interrupts

; main program can be inserted here

END



2:-
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4 Pabora c EEPROM mukpo-9BM ADuUC

4.1 Ilensb padoTHI

[TonyueHue NMpakTUYECKUX HABBIKOB 3aIMMCH/CUUTHIBAHUS JTAHHBIX
BO BHYTPEHHIOK DJHEPrOHE3aBUCUMYK) NaMiITh MHUKpPO-OBM npu
HaAINMCaHUM MPOrPAMM Ha SI3bIKE acceMOJepa.

4.2 MeToauvecKue yKazaHus

B COCTaB MoJeiei MHUKpo-DBM ADuC BXOJUT
SHEPTrOHE3aBUCUMAs I1aMsTh, JOITy CKaroIas MHOTOKPaTHOE
epenporpaMMHUPOBAHUE JTaHHBIX MPOrpaMMOM, BBIMOJHSIOIICHCS Ha
MUKpO-OBM.

Bpemsi coxpaHeHusi MaHHBIX 3asBISECTCS HM3TOTOBUTENIEM JOCTATOYHO
OOJBIINM (CM. PUCYHK HUXKE):

ang

280 \

\ ADI SPECIFICATION

ra
=

100 YEARS MIN.
ATT, =35°C

RETENTION - Years
o

f/
R

-
=
=]

e

H"""--.,___‘_

I—._._‘_‘__‘__‘_

40 50 &0 0 80 o0 100 110
T JUNCTION TEMPERATURE —*C

Figure 18. Flash/EE Memory Data Retention

Pucynok 8 - Bpems xpanenus wuHpOpMaii BO BHYTPEHHEU
IPOrpaMMHUPYEMOUN SHEPTOHE3ABUCUMON TTAMSITH.
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boree moapoOHBIC JaHHBIE O PEKMMaX 3aIUCH/CUNTHIBAHKS ITPUBEICHBI
B[1].
B nabGoparopHoii paboTe mpoleaypbl 3aHECEHMS/CUUTHIBAHUS

JAHHBIX UCCIEyeTCsl B paMKax JAEMOHCTPAlMOHHOM MPOTrpaMMBbI
(ITpunoxenue 4.1)

[Tpy BO3MOXKHOCTH, 11€1€CO00pa3HO peaIn30BaTh UHTEP(DEHCHYIO
4acTb NPOrpPaMMBbl, IO3BOJISIONIYIO 3aJaBaTh IMapaMeTpbl padOTHI ¢
KJIABHATYpbl M MOJy4aThb pe3yJbTaT Ha 3KpaHe MoHutTopa. C 3Toi
HEIbI0 PEKOMEHIyeTCsd 00ecredyuTh OOMEH TaHHBIMH MEXy MHUKPO-
OBM wu II9BM no nocnenoBarensHoMy kanany. Ha [I9BM npu 3ToM
BO3MOKHO UCIIOJIb30BAHUE 1000H IpOrpaMMbl oOMeHa,
cymectByronied B pamkax OC (wmanpumep, [uneprepmunan mis
Windows).

B anbrepHaTUBHBIX, 00JI€€ MPOCTOM BapHaHTaX, IOMyCKACTCS:

- IIapaMmeTpbl 3arpyKaTh BMECTE C MPOTPAMMOM, a PE3yJIbTAT BbIJABATh
B IOCJIEA0OBATCIIbHBIA KaHAJ,

- CUUTBHIBATH COAEPKUMOE O0O0JIACTEH, XpAHAIIMX PE3yabTaT, IOCIE
3aIycKa MporpaMmal.

[TporpamMmsbl i1 acceMOJIMpOBaHUs, CO3/IaHUSI UCIIOJITHUMOIrO Kojaa U
Ipoure JOCTYIHBI Ha cepBepe Kadeapsi.

3. IlopsiioKk BHINOJHEHUA PadoT

- HSY‘II/ITB MCTOOUKY 3alluCu )41 CUUTbIBAHUA JaHHBIX B
OHCProHC3aBUCHUMYIO IMTaAMSTh.

— MB3y4nTh 1€MOHCTPALIMOHHYIO ITPOTPAMMYy Ha s3bIKE acceMmobiiepa.

— OtTpaHcaupoBaTh porpaMmmy C MTOMOILBIO KpoccC
(makpo)accemOnepa ASEM mim aHamoru4Horo.

— Co3pgatp (aill ¢ UCIOJIHUMBIM KOJIOM MpOrpaMMbl (Harpumep,
nporpamMmmoi hextobin)

— 3arpy3uTh MpPOTrpamMMBbl sl TPOBEPKH PabOTOCTIOCOOHOCTH H
(YHKIIMOHATIBHOCTH MAaKETa.



— Ilocne 3amycka 3arpy3uyvka BBITIOJHUTE IIArd JIJI aKTUBU3ALNU
BCTPOEHHOU MPOTPAMMBI CBSI3H 10 MOCIEN0BATEIIbHOMY KaHAY':

— C momo1pio 3arpy34nKa, ocje yCTaHOBJICHHS U TIOATBEPKICHUS
CBSI3H, HEOOXOIMMO:

O 3arpy3uTh UCIIOJIHUMBIHN (aitsl B MUKpo-OBM;

O 3aIyCTUTh IIpOrpaMMy U yOCTUTBCS B ee
PabOTOCIIOCOOHOCTH.

4.4 KoHTpOJIbHbIE BONPOCHI

- KaKOB 00BEM DHEPTOHE3aBUCHUMON MaMSATH JJI Pa3TUIHBIX MOJACIICH

ADuC

- BO3MOKHO JIM 3aHOCUTb JAHHBIC JO 3aIllyCKa IIporpaMM Ha MHUKPO-
OBM

- KaKoBa CKOPOCTh 3aIUCH/CUYUTHIBAHUS JTAHHBIX TUTS
BHEPrOHE3aBUCUMOU MaMATH

- BO3MOXKHO JIM I0OOAHTOBOE N3MEHEHHE JaHHBIX B SHGPFOHCBaBHCHMOﬁ
IHaMsT

4.5 Copnep:kaHue oT4eTA

Otuet o 1abopaTOpHOM pabOTE NOJKEH COAEPIKATh:
- TUTYJIbHBIU JIUCT;
- 1ICJIb UCCIICIOBAHU;
- CTPYKTYPHYIO CX€MY MAaKE€THOM YCTAHOBKU;
- TEKCT ¥ ONMCAHUE MPOTPAMMBI, COAEPKATEIbHBIE KOMMEHTAPHH;
- CKPUHILIOTBI OCHOBHBIX 3TAIOB BBIMOJIHEHUS IPOTPAMMBI;
- IIPOTOKOJI MCCJEIOBaHUS Pa0OTOCIIOCOOHOCTH JAEMOHCTPAITMOHHOM
IIPOrPaMMBI.
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Hpunoxkenne 4.1 /lemoHCTpaliMOHHAS POrPpaMMa yIpaBJIeHUs
JHEProHe3aBUCUMON NAMATHIO.

,-****************************************************************‘k‘k‘k‘k

; Author : ADI - Apps www.analog.com/MicroConverter
i Date : May 2002

i File : dataflsh.asm

; Hardware : ADuC831

i Description : Demonstrates use of the on-chip read/write 4096 byte

; FlashEE data memory space. Stores a sequence of

; button presses (INTO button on eval board) in data
; FlashEE space. Replays sequence on LED when board
; is reset or power cycled.

; The ADuC831 stores the play sequece in data flash

; until another is recorded with a new set of button
; presses. To record a new sequence, just wait until
; the current one finishes playing (LED is off) and

; enter new sequence via button (INTO).

;********************************************************************

$MOD831 ; Use 8052&ADuC831 predefined symbols
LED EQU P3.4 ; P3.4 drives red LED on eval board
BUTTON EQU P3.2 ; button on eval board drives P3.2
PREVIOUS EQU FO ; flag to hold previous button value
READ EQU 01lh ; FlashEE command: 'read page'

WRITE EQU 02h ; FlashEE command: 'write page'
VERIFY EQU 04h ; FlashEE command: 'verify page'
ERASE EQU 05h ; FlashEE command: 'erase page'

ERASEALL EQU 06h ; FlashEE command: 'erase all'

’

’

; BEGINNING OF CODE

CSEG
ORG 0000h
MAIN:
SETB LED ; turn LED off
MOV EADRH, #0 ; set data FlashEE address to page 0
MOV EADRL, #0

; READ FLASH/EE DATA and indicate values via LED on and off times...

READFLASH:
MOV ECON, #READ ; read current 4byte page of FlashEE
; into EDATALl,2,3,4
MOV A,EDATA4
CJINE A, #1,RECORD ; if EDATA4 is 1, then page contains
; a valid play sequence
; => Play this sequence
; otherwise jump to record mode
PLAYBACK:
CALL BLINK ; flash LED for period determined
; by FlashEE data just read
MOV A, EADRL

CJINE A, #0FFh, INCPAGE1l ; if low address is FFh then increment high address
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INC EADRH
INCPAGEL:
INC EADRL ; increment to next FlashEE page addr
MOV A, EADRH
CJINE A, #04h, READFLASH

; 1f address is less than 160 then jump
; to read the next page
; when PLAYBACK is finished jump to RECORD mode

RECORD:
SETB LED
JB BUTTON, $ ; wait for first button press

; once button is pressed, erase dataflash

MOV ECON, #ERASEALL ; clear all data FlashEE memory
MOV EADRH, #0
MOV EADRL, #0

; record time of button press

RECORD NEXT TIME:

CALL RECORDTIME
MOV EDATALl, DPL ; place DPTR in EDATAl,2,3
MOV EDATA2, DPH
MOV EDATA3, DPP
MOV EDATA4, #1 ; put 1 in EDATA4 as identifier
MOV ECON, #WRITE ; write EDATAl-4 into pre-erased
; page of FlashEE data memory
MoV ECON, #VERIFY ; verify current page is same as
MOV A, ECON ; EDATAl-4. If same, ECON=0.
JNZ RECORD ; if verify fails, jump to RECORD
MOV A, EADRL
CJINE A, #0FFh, INCPAGE2 ; if low address is FFh then increment high address
INC EADRH
INCPAGEZ2:
INC EADRL ; increment to next FlashEE page addr
MOV A, EADRH
CJINE A,#O4h,RECORD_NEXT_TIME

; record first 160 button presses only

; when flash/EE data space is full turn off LED and wait
; for a power cycle

SETB LED

JMP $

; FUNCTIONS

; SUBROUTINES
BLINK:
; Turn LED ON/OFF based on the time in EDATA3/2/1
CPL LED
CLR A
MOV DPL, A
MOV DPH, A ; clear DPTR
MOV DPP, A

INC EDATAL ; EDATAl1l -> EDATA3 should be
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INC EDATAZ2 ; incremented for the below to work
INC EDATA3

BLINKLOOP:
; the record loop takes 6 instruction cycles hence 4 NOPs are

; required to make the Playback loop 6 instruction cycles also.

; NOTE: the main Playback loop will jump to BLINKLOOP after

; decrementing EDATAl and hence the time required to decrement

; EDATA2 (approx 1/256 time of main loop) and EDATA3 are ignored.

NOP i1
NOP ;1
NOP ;1
NOP ;1
DJINZ EDATA1l, BLINKLOOP ; 2
DJNZ EDATA2, BLINKLOOP ; EDATAl overflows back to FFh
DJNZ EDATA3, BLINKLOOP ; EDATA2 overflows back to FFh
RET
RECORDTIME :
; Record how long button is pressed for and store in EDATA3/2/1
CLR A
MOV DPL, A
MOV DPH, A ; clear DPTR
MOV DPP,A
CPL LED

; measure how long the button is either pressed or released
; for. If the button is pressed then the LED is on. If the
; button is released then the LED is off.

RECORDLOOP:
INC DPTR ; incrementing DPTR.. ; 2
JNB LED, CT ;2
JMP CHKB
CT: JNB BUTTON, RECORDLOOP ;2
; keep recording while button is pressed
RET
CHKB: JB BUTTON, RECORDLOOP ; 2
; keep recording while button is released
RET

; DPP,DPH,DPL now holds a number that represents the length of
; time between button edges. this data will be stored in FlashEE
space for use in controlling LED on and off times in "play" mode.

’

END



5 YupasJiaenue AIII mukpo-9BM ADuC

5.1 leab padoThI

[lonyyeHne TMPaKTUYECKUX HABBIKOB OLMU(PPOBKK JaHHBIX C
MOMOIIIbI0 BCTPOEHHOTO aHAJIOro-Iu(poBOro npeodpa3oBaTessi MUKPO-
OBM npu HanuMcaHUu MPOTPaMM Ha sI3bIKe acceMOJiepa.

5.2 MeToanyeckue yKa3aHus

Bcerpoennsiit 12-6utoBeiii ALl mmeer 8 kaHamoB 1jis BBOJA
naHHBIX. B mabopaTopHOM MakeTe 4YacTh KaHajaoB OydepupoBaHa
kackagamMu Ha OY, 1 UIMEHHO 3TH KaHaJIbl OyAYT UCIIOIb30BaThCHA.

[lepenaTounas xapakTepUCTHKA IPUBEEHA HA pUCYHKE 9.

QUTPUT
CODE 4

111..111 4
111110 4
111..101 4

1100 4

00,011 ¢
000..010 4

Y

oog....o00 } i
ov 1LSB

VOLTAGE INPUT M ian
Figure 7. ADC Transfer Function
Pucynok 9 — xapakrepucruka mpeoopazopanus AL

dopmar TAHHBIX oCJIe oL POBKHU JEMOHCTPHUPYETCS
HIDKECIEAYIOIUM PUCYHKOM.
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bt - ot : B  ADCDATAH SFR
-::H-u::-_/ \\_HII3H4BITS oF
TOP 4BITS ADC RESULT WORD
Loy 3 @ ADCOATAL SFR
\_ LOW & BITS OF THE

ADC RESULT WCRD

Figure 8. ADC Result Format

Pucynok 10 — ®opmat nanaeix AL

PexoMenayemas cxema OydepupoBaHus npuBeeHa Ha pucyHke 11.

ADuCa

Figure 10. Buffering Analog Inputs

Pucynok 11- bydepupoanne AT

bonee moapo6HbIe nanHbIe 0 padote AIIIl mpuBenens: B [1].

B naboparopHoii pabote mnpoueaypsl OHUGPOBKU JTaHHBIX

UCCIIEyeTCS B paMKax JEMOHCTpalMoHHOM nporpammsbl ([Ipunoxenne
5.1)

[Ipy BO3MOXKHOCTH, LENECO00pa3HO pealin30BaTh MHTEP(PEUCHYIO
4acTh IPOTPAMMBbI, TMO3BOJSIONIYIO 3aJlaBaTh IapaMeTpbl pabOTHI C
KJIaBUATyphl M TIOJy4YaTh pe3yiabTaT Ha 3KpaHe MoHuTopa. C 3ToM
LEJTbI0 PEKOMEHAYETCS 00eCreUynTh OOMEH TaHHBIMU MEXKIY MHKpPO-
OBM wu [I9BM no nocnenoBarensHomy kanainy. Ha IIOBM npu stom
BO3MOYKHO WCIIOJIb30BAaHKE Tro0ou IPOTPAMMBI oOMeHa,
cymectByonieii B pamkax OC (wanpumep, [uneprepmunan ms
Windows).
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B AJIbTCPHATHUBHBIX, BApUAHTAX, NOIIYCKACTCA:

- mapaMmeTphl 3arpykaTh BMECTE C MPOTPAMMOM, a pe3yJbTaT BbIJABATh
B IIOCJICJIOBATEILHBIN KaHaI;

- CUYMTBIBaTh COJACPKUMOE O0OJIacTel, XpaHSANMX pe3yjbTaT, IOCIe
3aIycKa NpOrpaMMBl.

[IporpamMmbl i1 acceMOJMMPOBAHUSI, CO3/IaHUSI UCIOJHUMOTO
JOCTYIIHBI Ha cepBepe Kadeapsl.

5.3 [Tops1oK BHINIOJIHEHHS Pa0OT

1. U3yunth mpuHIUIBl PYHKIIMOHUPOBaHUS BcTpoeHHoro B ADUC
AIIT u dopmMat ynpapiastonMX perucTpoB.

2. 3yuuTh NIEMOHCTPAIMOHHYIO MPOrpaMMy Ha si3bIKe acceMOsepa.

3. OTrTpaHcaupoBaTh IPOrpaMMy C TIOMOIIIBIO KpOcCC
(makpo)accemOnepa ASEM uiau aHaTIOTMYHOTO.

4. Co3nath (aityi ¢ UCTIOTHUMBIM KOJOM IpOrpamMMbl (HampuMmep,
nporpamMmmoi hextobin)

5. 3arpy3uth OpOTrpaMMbl Jis NPOBEPKH PabOTOCIIOCOOHOCTU U
(GYHKITMOHATIBHOCTH MaKeTa.

6. ITocne 3amycka 3arpy3dyuka BBIMOJHUTE IIArd JJis aKTUBU3AIMU
BCTPOEHHOU MPOTPAMMBI CBSI3H 10 MOCIIEN0BATEIILHOMY KaHATY

C momompro 3arpy3dyuka, IOCJI€ YCTaHOBICHHS U TIOJATBEPKICHUS
CBSI3H, HCOOXOINMO:

[. 3arpy3UTh UCIIOJTHUMBIHN (hailsl B MUKpO-OBM;

8. 3amyCTUTh MPOTpamMMy U YOEIUTHCS B €€ PaOOTOCITIOCOOHOCTH.

5.4 KoHTpOJIbHBbIE BONIPOCHI

— JUIs 4Uero HeoOxoaumo 0ydheprupoBaHue BXOAHBIX CUTHAJIOB?

— KakoBa MaKCHMaJibHasi CKOPOCTh OLU(PPOBKHU TaAHHBIX?
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— HY)KHO JIM TIPpUOCTAaHaBIMBaThL pabOTy IporpaMmbl  IIpU
BKJItoueHuu ALIIT?

5.5 Cogepxanue oTueTa

— Oruet o0 nabopaTopHOM paboOTe NOHKEH COJEPIKATD:

— THUTYJIbHBIU JIUCT;

— IIeJIb UCCIIEIOBaHUIM;

— CTPYKTYPHYIO CX€MY MAaKE€THOW yCTaHOBKH;

— TEKCT U ONKCAHUE MPOTPAMMBI, COJIEPKATEIIbHbIE KOMMEHTAPUH;

— CKPUHIIIOTHI OCHOBHBIX 3TANlOB BHITIOJIHECHUS IPOrPaMMBbI;

— TOPOTOKOJ  HCCIEAOBaHUS  PabOTOCIOCOOHOCTH  JI€MOHCTpa-
LIUOHHOW IIPOrPAMMBL.



IIpunoxenne 5.1 /lemoncrpaunonHasi nporpamma ynpasiaenus AL

,-****************************************************************‘k‘k‘k‘k

’

; Author : ADI - Apps www.analog.com/MicroConverter
i Date : 31 Jan 2002

; File : ADCcont.asm

i Hardware : ADuC831

; Description : Performs ADC conversions in continuous mode at a

; rate of 81.31KSPS (assuming an 11.0592MHz Mclk) .
; Outputs ADC results on PO & P2. Continuously

; flashes LED (independently of ADC routine) at

; approximately b5Hz.

; All rate calculations assume an 11.0592MHz Mclk.

;********************************************************************

$MOD831 ; Use 8052&ADuC831 predefined symbols
LED EQU P3.4 ; P3.4 drives red LED on eval board
CHAN EQU 0 ; convert this ADC input channel..

’

; BEGINNING OF CODE
CSEG

ORG 0000h

JMP MAIN ; jump to main program

’

; INTERRUPT VECTOR SPACE
ORG 0033H ; (ADC ISR)

MOV PO, ADCDATAL ; ADC result low byte to PortO0
MOV P2, ADCDATAH ; high nibble and channel ID to Port2
RETI

; MAIN PROGRAM

ORG 004Bh

MAIN:

; PRECONFIGURE...
MOV ADCCON1, #0B0Oh ; power up ADC, 12.3us conv+tacqg time
MOV ADCCONZ2, #CHAN ; select channel to convert

; LAUNCH CONTINUOUS CONVERSIONS...

SETB EA ; enable interrupts
SETB EADC ; enable ADC interrupt
SETB CCONV ; begin continuous conversions

; CONTINUE WITH OTHER CODE...

AGAIN: CPL LED ; blink (complement) the LED
CALL DELAY ; delay 100ms
JMP AGAIN ; repeat

; the micro is free to continue with other tasks (flashing the LED in
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; this case)
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while the ADC is continuously converting, and results
; are being handled by the ADC interrupt service routine.

DELAY:

DLY1:

MOV
MOV
DJINZ
DJNZ
RET

R7, #200
R6, #229
R6, S

R7,DLY1

; SUBROUTINE

delay 100ms

200 * 500us = 100ms

229 * 2.17us = 500us

sit here for 500us

repeat 200 times (100ms total)

END



6 Ynpasienune HAII muxpo-9BM ADuC

6.1 LHean paGoThl

[lonyyeHue TmNpPaKTUYECKUX HABBIKOB (HOPMUPOBAHUS AHAIOTOBOTO
CUrHajia C IIOMOILBIO BCTPOEHHOTI'O U po-aHaJIOrOBOrO
npeoOpazoBaresnss MUKpo-OBM mnpu HamucaHWu TPOTPAMM Ha S3bIKE
acceMOJepa.

6.2 MeToan4yeckue yKa3aHusi

Bcerpoennsiit 12-6utoBeiii ALl mmeer 8 kaHanoB 1ji1 BBOJA
naHHBIX. B mabopaTopHOM MakeTe 4YacTh KaHajioB OydepupoBaHa
kackagamu Ha OY, 1 UMEHHO 3T KaHAJIbl OyAyT UCIIOJIH30BaThHCS.

[lepenaTounas xapakTepUCTHKA IPUBEEHA HA pUCYHKe 12.

Yoo
Vg -50mV —
Vg ~100mV —

100my =

S0MY =

El
1]
omy %

ODoH FFFH

Figure 22. Endpoint Nonlinearities Due to Amplifier
Saturation

Pucynok 12 — Ilepenarounast XxapaKTeprUCTUKa BCTPOCHHOTO yCHUITHTEIIS

PexoMennyemasi cxema OypepupoBaHus mpuBeieHa HA pUCyHKe 13.
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) DACO

|
f\d

ADuCE31

1 DACT

|
T\J

Figure 25. Buffering the DAC Outputs

Pucynox 13 — bBydepupoBanue I[[AII
Bbonee moapo6Hbie nanuHbIe 0 padote IIAII mpuBenens! B [1].

B naGoparopHoii pabote mporeaypsl olu(ppoBKH JaHHBIX UCCIEAYETCS
B paMKax JieMOHCTparmoHHok nporpammsl (ITputoxenue 8.1)

[Tpn BO3MOXKHOCTH, 11€J1€CO00pa3HO peaan30BaTh UHTEP(DEHCHYIO
4acTh MPOTrPAMMbl, TO3BOJSIONIYIO 3a/aBaTh MapaMmeTpbl pabOThl C
KJIaBUATyphl M TOJy4YaTh peE3yibTaT Ha 3KpaHe MoHuTopa. C sToM
LEJIbI0 PEKOMEHJIyeTCsl 00ecneYnTh OOMEH NaHHBIMU MEXKIYy MHKPO-
O9BM wu II9BM no nocnenoBarensHoMy kanany. Ha [I9BM npu sToM
BO3MOYHO VCIIOJIb30BAaHHE T000H IPOTPaMMBI oOMeHa,
cymectByonied B pamkax OC (wanpumep, [uneprepmunan mis
Windows).

B anbrepHaTUBHBIX, 00JIE€ MPOCTOM BapUAHTAX, JIOMTyCKAETCS:

- IMapaMeTphl 3arpyKaTh BMECTE C MPOTPAMMOM, a pE3yJIbTaT BbIIABATH
B [OCJICIOBATEJILHBINA KaHA;

- CUMTBIBaTh COJACPKUMOE O0O0JIacTel, XpaHSAIMX pe3ybTaT, IOCIe
3aIycKa NporpaMMBl.

[IporpamMmbl ajisi acceMOIMPOBaHUS, CO3AaHUS UCTIOJIHUMOTO KOJia |
poure JOCTYIHBI Ha cepBepe Kadeapsl.

6.3 IlopsaaoK BhINOJIHEHNsI padoT

— W3yunth npuHIUNE QyHKIIMOHUpOBaHUs BcTpoeHHOTO B ADUC
LAII u popmat ynpaBisirolux perucTpos.



— H3yuuTth 1€MOHCTPAIIMOHHYIO IIPOrpaMMy Ha sI3bIKe accemouiepa.

— OtTpaHcaupoBaTh porpaMmmy C MOMOILIBIO KpoccC
(Makpo)accemOnepa ASEM win aHaIOru4Horo.

— Co3zpgath (ailyl ¢ UCTIOJIHUMBIM KOJIOM MpOrpaMMbl (Harpumep,
nporpammoit hextobin)

— 3arpy3uTh IpoOrpaMMbl JJisl MPOBEPKU PpabOTOCTIOCOOHOCTH U
(YHKIIMOHATILHOCTH MAaKeTa.

— Ilocne 3amycka 3arpy3uyvka BBITIOJHUTE IIArd JiJI aKTUBU3ALNU
BCTPOEHHOU MPOTPAMMBI CBSI3H IO MOCIEN0BATEIIbHOMY KaHAY:

— C momo1pio 3arpy34nka, mocje yCTaHOBICHHS U TIOATBEPKACHHUS
CBSI3H, HEOOXOINMO:

O 3arpy3uTh UCTIOJHUMBIN (aiisl B MUKpo-OBM;

O 3aIyCTHUTh porpaMmy U yOeTUThCS B ee
PabOTOCIIOCOOHOCTH.

6.4 KoHTpPOJIbHbIE BOIIPOCHI

— Kak Hapymaercs JuHerHocTh Ha Bbixoge [IAIl mpu manbix
3HAYECHUAX KOJOB

— Kak Hapymaetcs JuHeWHocTh Ha Bbixoae LIAIl mpu Oombiimx
3HAYECHUSIX KOJOB

— KaKOBa MaKCHUMaJIbHasda CKOPOCTb  U3MCHCHUA dHaJIOI'OBOI'O
CHUI'HAJIa Ha BbIXOAEC

— HY)XKHO JIM TPUOCTaHABIMBATHL pPabOTy MPOrpamMMbl  TMpHU
BKJItoueHuu L{AII
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6.5 Coaep:kaHue oT4eTa

Otuet o0 1abopaTOpHOM pabOTE TOIKEH COACPIKATh:
— TUTYJIbHBIM JIUCT;
— II€Jb UCCIEAOBAHMU;
— CTPYKTYPHYIO CXeMYy MaKE€THOW yCTaHOBKH;
— TEKCT M OIKCaHHe IIPOTPAMMEI, COJIepKaTeIbHbIC KOMMCHTAPHH,
— CKPUHIIOTHI OCHOBHBIX 3TAIlOB BHIITOJIHECHHS IIPOrPaMMEI;

— TIPOTOKOJI UCCIIeOBaHUS PabOTOCIIOCOOHOCTH
JIEMOHCTPAIIMOHHOMN MTPOTPAMMEBI.



Ipuioxenne 6.1 /leMoncTpanuonHasi nporpamma ynpasiaenust AT

’

; Author : ADI - Apps www.analog.com/MicroConverter
; Date : 31 May 2002

; File : DACquadr.asm

; Hardware : ADuC831

; Description : Outputs sine waves on DACO and DACl at 400Hz.

; Output signals are in quadrature with eachother,

; DAC1l leading DACO by 90 degrees. since each DAC is
; updated when its DACxL register is written to, they
; are not updated at the exact same moment, and a

; phase error of (in this case) 0.625degrees results.
; to address this problem, see code: "DACsync.asm".

; Rate calculations assume an 11.0592MHz Mclk.

;********************************************************************

$MOD831 ; Use 8052&ADuC831 predefined symbols

LED EQU P3.4 ; P3.4 drives red LED on eval board

’

; BEGINNING OF CODE

CSEG
ORG 0000h
MOV ADCCON1, #80H

MOV DACCON, #01Fh ; both DACs on,12bit,asynchronous
MOV DACOH, #008h
MOV DACOL, #000h ; DACO to mid-scale
MOV DAC1H, #00Fh
MOV DAC1L, #0FFh ; DACl to full-scale
MOV DPTR, #TABLE

STEP: CLR A ; 1
MOVC A, @A+DPTR ; get high byte for mainDAC.. 2
MOV DACOH, A ; ..and move it into DACO register 1
MoV A, #020h ; offset by 90deg for quadratureDAC 1
MOVC A, QA+DPTR ; get high byte for quadratureDAC.. 2
MOV DAC1H, A ; ..and move it into DAC1l register 1
INC DPTR ; move on to get low bytes 2
CLR A ; 1
MOVC A, @A+DPTR ; get low byte for mainDAC.. 2
MOV DACOL, A ; ..and update DACO 1
MOV A, #020h ; offset by 90deg for quadratureDAC 1
MOVC A, @A+DPTR ; get low byte for quadratureDAC.. 2
MOV DACIL,A ; ..and update DAC1 1
INC DPTR ; move on for next data point 2
ANL DPL, #07Fh ; wrap around at end of table 2
MOV A, DACOH ; 1
MOV C,ACC.3 ; MSB of DACO value 1
MOV LED, C ; LED = MSB of DACO 2
NOP ; 1
NOP ; 1

NOP ; 1
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NOP ;
NOP ;
NOP ;
NOP ;
NOP ;

el e

JMP STEP ; 2

numbers at right in the above loop represent the number of machine
cycles for each instruction. the complete loop takes exactly 36
machine cycles. with an 11.0592MHz master clock, a machine cycle
is 1.085us, so the above loop takes 39.06us to update each data
point. since there are 64 data points in the below sine lookup
table, this results in a 2.50ms period, i.e. a 400Hz frequency.

; SINE LOOKUP TABLE

END
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7/ YnpasJieHHe M0cJIe10BaTeJIbHbIM KaHajJioM Mukpo-IBM ADuC

7.1 leab padoThI

[TomyyeHne  MPAKTHUYECKUX  HABBIKOB  II€peladyu  JAaHHBIX IO
ACMHXPOHHOMY  IIOCIIEIOBATEILHOMY KaHaly MHKpo-OBM  npu
HaAINMCaHUM MPOrPAMM Ha SI3bIKE acceMOJepa.

7.2 MeToanuyeckne yKazaHusi

bonee moapoOHbie gaHHBIE O (YHKIIMOHUPOBAHUN ACHHXPOHHOTO
MIOCJIEIOBATEIIBHOTO MPUEMO-TIEPENATUNKA TTPUBEICHBI B [1].

B naGoparopHoii paboTe mepedgada JAaHHBIX HCCIETYETCS B paMKax
neMoHcTparmoHHo# nporpammel (IIprnoxenne )

[Ipu BO3MOXKHOCTH, LI€NECO00pa3HO peann30BaTh UHTEP(HEUCHYIO
4acTh MPOTPaMMBbl, MO3BOJSIIONIYIO 33/1aBaTh MapaMeTpbl padOThl C
KJIABUATYpbl W TIOJyYaTh pe3yJbTaT Ha 3KpaHe MoHutTopa. C 3Toi
LETBI0 PEKOMEHAYETCS 00eCleYuTh OOMEH TaHHBIMU MEXKIY MHKpPO-
OBM wu [I9BM no nocnenoBarensHomy kaHainy. Ha IIOBM npu stom
BO3MOYHO VCIIOJIb30BAaHHE 10001 IPOTPaMMBI oOMeHa,
cymectByronied B pamkax OC (manpumep, [uneprepmunan mjs
Windows).

B anbrepHaTUBHBIX, 00JIE€ MPOCTOM BapHaHTaX, IOMYyCKAETCS:

- HHAPpAMCTPHI 3arpyKaTb BMCCTC C HpOFpaMMOfI, d pE3yJibTaT BblAaBATb
B HOCJIGI[OB&TGJIBHblﬁ KaHall;

- CUUTBHIBATH COJAEPKUMOE O0O0JIACTEH, XpaHANMX PE3yabTaT, IOCIe
3aIycKa MporpaMMmabl.

[IporpaMmbl 1jisT acCeMOIMPOBAHUS, CO3JaHUS MCTIOJHUMOTO KOJIa |
Ipoure JOCTYIHBI Ha cepBepe Kadeapsl.
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7.3 ITopsiioK BHINIOJTHEHUS Pa0OT

— MByuuth npuHIUNbl QyHKIMOHUPOBaHUS BCTpoeHHOTo B ADuC
ajanTepa MOCJIEeI0BAaTeIbHOTO aCUHXPOHHOTO KaHaia u (opmar
YIPaBJISIONIUX PETUCTPOB.

— W3yuuTh AEMOHCTPAIIMOHHYIO IPOrpamMMy Ha sI3bIKe accemobliepa.

— OTTpaHcaupoBaTh porpaMmmy C MTOMOIIIBIO KpOcCC
(makpo)accemOnepa ASEM uin aHaTOTMYHOTO.

— Co3gath (ailsl ¢ UCTIOJIHUMBIM KOJOM MpOrpaMMbI (HarpuMep,
nmporpaMmoi hextobin)

— 3arpy3uTh NpOrpamMMbl sl TPOBEPKH PpabOTOCTIOCOOHOCTH H
(yHKIIMOHAIBHOCTH MaKeTa.

— Ilocne 3aIlyCKa 3arpy34uKa BbIIIOJIHUTC HIarv IJid aKTUBU3ALUU
BCTpOCHHOfI IMPpOrpaMmel CBA3H I10 ITOCIICAOBATCIbHOMY KaHAIY

— C moMoIIbIo 3arpy34nKa, Iocje YCTaHOBICHUS U ITOATBEPIKACHUS
CBSI31, HCOOXOIUMO:

O 3arpy3uTh UCHOJHUMBIN (aiisl B MUKpO-OBM;

O 3aIyCTUTh porpaMmy 1 yOCTUTBCS B ee
PaboOTOCIIOCOOHOCTH.

7.4 KoHTpOJIbHBbIE BONIPOCHI

OT KakuX (paKTOpOB 3aBUCUT CKOPOCTH OOMEHA IO MOCIEA0BATEILHOMY
kaHaiy Mukpo-2BM ADuC?

KaKOBa MakCUMallbHasi CKOPOCTh MpHEMa W Tepeladyd JaHHBIX IS
Mukpo-2BM ADuC?

BO3MO>KHA JIM paboTa B IYIIJIEKCHOM PEXUME?

KaK 3aBHCUT HAOOp CTaHAAPTHBIX CKOpOCTeH OOMEeHa OT YacTOTHI
TaKTUPOBaHHS MUKpO-OBM?



7.5 Conep:xanue oTyeTa

OTyeT 0 1abopaTopHOM pabOTE NOKEH COJEPIKATD:
- TUTYJIbHBIU JIUCT;
- 1ICJIb UCCIICIOBAHU;
- CTPYKTYPHYIO CXEMY MAaKETHOW YCTAaHOBKU;
- TEKCT W OITMCAHUE TTPOTPAMMBI, COJIepKATEIbHbIE KOMMEHTAPUH;
- CKPUHIIIOTHI OCHOBHBIX ATAITOB BHITIOJTHEHUS IIPOTPAMMBI;
- TPOTOKOJ HCCIENOBaHUS pPabOTOCTIOCOOHOCTH JAEMOHCTPAIMOHHOM
IPOTPAMMBI.
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Ipunoxenne 7.1 JlemoHCcTpauMOHHASI IPOrPaMMa yIIPABJICHUS
NOCJIe/I0BATEIbHBIM ACHHXPOHHBIM KaAHAJIOM

; Author : ADI - Apps

i Date : May 2002

; File : UART.asm

; Hardware : ADuC831

; Description : This Program saves 16 numbers in order initially

; starting with 0 into memory locations 40h to 50h.

; When finished the values in these locations are

; transmitted down the UART in ASCII form to the PC

; where they can be viewed using the preconfigured

; Hyperterminal program. (c:\ADuC Beta832\9600coml.ht)

; After the transmission of the 16 bytes a 5 second
; delay is called and the process is repeated, this
; time starting with the saving of 10h to location

; 40h.
$MOD831 ;Use 8052 predefined Symbols
LED EQU P3.4
; BEGINNING OF CODE
CSEG
ORG 0000H
JMP MAIN

ORG 0060H ; Start code at address above interrupts
MAIN: ; Main program

MOV T3CON, #85h

MOV T3FD, #08h

MOV SCON, #52h

MOV RO, #00 ; start output data at O

MOV R1, #40h ; initialise R1 to 40 to store the

; input data from memory location 40

SAVENOS :

MOV A, RO

MOV @R1, A ; move RO into memory location R1

INC R1 ; increment memory location and data so

; new data is stored in new address
INC RO
CJINE R1, #50H, SAVENOS ; reset memory location to 40h

; when memory location reaches 50h
; saving 16 bytes of data

; Transmit the values in locations 40h->50h up the UART wait for
; 5 seconds and then repeat



START: CPL

LED ;CPL LED with each transmission

MOV DPTR, #TITLE
CALL SENDSTRING ; write title block on screen
MOV R1, #40h ; move value at address 40 into R2
MOV A, @Rl
MOV R2, A
NEXT: ; Put new value on a new line
MOV A, #10 ; Transmit a linefeed (= ASCII 10)
CALL SENDCHAR
MOV A, #13 ;Transmit a carriage return (=ASCII 13)
CALL SENDCHAR
MOV A, R2 ; Transmit R2 i.e. value @ address Rl
CALL SENDVAL
INC R1 ; Increment address
MOV A, @R1
MOV R2, A ; R2 holds the value @ addrR1l
MOV A, R1 ; Check if at address 50h
CJINE A, #50h, NEXT ; 1f not jump to Next
JMP WAIT5S ; 1f so wait 5s and repeat
WAIT5S: MOV A, #50
CALL DELAY ; Wait 5 seconds
MOV R1, #40h
JMP SAVENOS ; Resave new numbers to same addresses
; SENDSTRING
SENDSTRING: ; sends ASCII string to UART starting at location
; DPTR and ending with a null (0) value
PUSH ACC
PUSH B
CLR A
MOV B,A
I00010: MOV A,B
INC B
MOVC A, @A+DPTR
JZ 100020
CALL SENDCHAR
JMP 100010
I100020: POP B
POP ACC
RET
; SENDCHAR
SENDCHAR: ; sends ASCII value contained in A to UART
JNB TI, S ; wait til present char gone
CLR TI ; must clear TI
MOV SBUF, A
RET
; SENDVAL

SENDVAL:

; converts the hex value of A into two ASCII chars,

and then spits these two characters up the UART.
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; does not change the value of A.

PUSH ACC
SWAP A
CALL HEX2ASCII
CALL SENDCHAR ; send high nibble
POP ACC
PUSH ACC
CALL HEX2ASCII
CALL SENDCHAR ; send low nibble
POP ACC
RET
; HEX2ASCII
HEX2ASCII: ; converts A into the hex character representing the
; value of A's least significant nibble
ANL A, #00Fh
CJINE A, #00Ah, $+3
Jc I00030
ADD A, #007h
I00030: ADD A, #'0"
RET
; DELAY
DELAY: ; Delays by 100ms * A
; 100mSec based on 11.0592MHZ
; Core Clock
MOV R5,A ; Acc holds delay variable
DLYO: MOV R6, #200 ; Set up delay loop0
DLY1: MOV R7,#229 ; Set up delay loopl
DJNZ R7,$ ; Dec R2 until R2 is zero
DJNZ R6,DLY1 ; Dec Rl & Jump DLY1l until R1 is O
DJINZ R5,DLYO0 ; Dec RO & Jump DLYO until RO is O
RET ; Return from subroutine
TITLE: DB 10,10,13," ',10,13
DB 'Analog Devices MicroConverter ADuC831',10,13
DB ' UART Demo Routine',10,13
DB ' Data Stored in Memory in Hex Form',10,13,0

END



8. JIuTepaTtypa

1. ADUC8XX SAR EVALUATION BOARD REFERENCE GUIDE
Analog Devices, Inc. www.analog.com/microconverter (B
AJIEKTPOHHOM BUJIE€ Ha cepBepe Kadeaphl)

2. MicroConverter®, 12-Bit ADCs and DACs with Embedded 62
kBytes Flash MCU ADuC831
www.analog.com/microconverter (B 3J€KTPOHHOM BHUJC Ha CEpBEpe

Kadeapol)



http://www.analog.com/microconverter
http://www.analog.com/microconverter
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