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1. O011IHe MoJI0KeHus.

[Tporokon MTM-MODBUS ciy>xut nj1st opranu3anuyd oOMeHa TaHHBIMU Mex 1y pudopamu OO0
HIIIT “MukpoTtepm” U MepCOHAIBHBIM KOMITBIOTEPOM (ITPOrPaAaMMHUPYEMBIM JIOTUYECKHM KOHTPOJLICPOM)
no untepdeiicy EIA/TIA-485. B ocHoBy mpoTtokona oomena nomioxkeH nporokon MODBUS-RTU. HUx
OTJIMYME 3aKiodaercs B nojaepkke npudopamu OOO HIIIT “MukporepMm” orpaHMYEHHOro Habopa
KOMaHJ.

[Tpu mocTpoeHUH CeTH UCHOJB3YETCs] MPUHIUI OpTaHU3aIMK BeAyIUii-BeJOMBIi (master-slave). B
CETH MOXET NPUCYTCTBOBATh TOJIBKO OJUH BEAYIIMH y3€l1 M HECKOJIBKO BEIOMBIX Yy3JI0B. B kauectse
BEIYIIECrO Yy3Jla BBICTYyNAaeT NEPCOHANBHBIM KOMIBIOTEP JHMOO TNPOrpaMMHUPYEMBId JIOTHYECKUI
koHTposiep (B yactHocth MTM-PD-160-MK), B kadectBe BegoMbIx y3ioB — mnpubdopsr OOO HIIII
“Muxkporepm”. Ilpu [aHHOW OpraHM3alMM HWHUIMATOPOM ILMKJIOB OOMEHa MOXET BBICTyHaTh
HCKJIIOUHUTENIBHO BEYIIUHI y3€.

3anpochl BeAyIIEro y3ia - UHIUBUIyalbHbIE (aJpecyemMble K KOHKpETHOMY INpubopy). Bemombie
Y3JIbl OCYIECTBIIAIOT II€peady, OTBeYasi Ha HHIUBUAYaIbHBIE 3aIIPOCHI BELYIIETO y3iIa.

[Ipu oOHapyxkeHMH OIIMOOK B TOJYYE€HHM 3alpocoB, JHMOO HEBO3MOXHOCTH BBINOJIHEHUS
MOJy4eHHOM KOMaH/Ibl, BEIOMBIH y3€I1, B KaUeCTBE OTBETA, FEHEPUPYET COOOIIeHNE 00 OImmnoKe.

31/08/2007 http://www.mikroterm.lg.ua 3/23



2. ®opmaThl COO0IICHM .

[TpoTokos1 0OMeHa MMeeT YeTKO ompeaesieHHbIe popMaThl coodiieHuil. OnuceiBaeTcst popmar 6ait
u Qopmar kagpoB. CoOmonenue ¢opMaToB obOecreyrBaeT MNPaBUIBHOCT M YCTOWYMBOCTH
(YHKIIMOHUPOBAHUS CETH.

2.1. ®opmar OHaiira.

[Tpubopsl HacTpamBaroTCs Ha pabOTy C OJHUM U3 JABYX (QopmMaToB OalT JAHHBIX: C KOHTPOJIEM
napurera (puc. 2.1) u 6e3 koHTpons naputeta (puc. 2.2, 2.3). B pexxume paboThl ¢ KOHTPOJIEM MapUTETa
yKa3bIBaeTCs Takke TUM KOHTPoJst: o yeTHocTu (Odd), mubo mo He yetHocTH (Even). B pexume paGoTh
0e3 KOHTpPOJIS MapuTeTa yKa3piBaeTcs KonmuecTBo ctom O0utoB (1 wiu 2). Ilepenada BocbMU OUT JaHHBIX
MIPOU3BOJUTCS MIIAJIIIMMH OUTaMH BIEPE.

[To ymorgaHuto, Py U3rOTOBICHUH, TPUOOPHI HACTPAUBAIOTCS HA paboTy 0€3 KOHTPOJIS MapuTeTa.
HekoTopeie npubopbl MOTYT HE MOJAEPKHUBATH PEXUMBI pabOThl ¢ KOHTposieM mnapurera. [logpobnast
nH(pOpMaIIUs COAEPKUTCSI B PYKOBOJICTBE IO IKCIUTyaTalluu Ha Mpuodop.

| K 8 OUT JaHHbIX
; '

cTapt ouT O6uT naputeta cTon 6uT

Puc. 2.1. — ®opmart 6aiita ¢ KOHTPOJIEM MMApUTETA.

+K 8 OUT gaHHbIX )l l

cTapT out 2 cTon buta

Puc. 2.2. — ®opmar Gaiita 6e3 KOHTpoIIsI mapuTeTa (2 crom OuTa).

| K 8 61T JaHHbIX )
v

cTapT out 1 cton 6ut

Puc. 2.3. — ®opmart Gaiita 6e3 kouTposst maputera (1 crom OuT).

[lepemaua GalT ocymiecTBIsIETCS Ha CKOpocTsx, kpatHbix 1200 out/c (1200, 2400, 4800, 9600,
19200, 38400, 57600, 115200). ITo ymonmuaHuto, Mpy U3rOTOBICHUH, TPUOOPHI HACTPAUBAIOTCS HA paboTy
co ckopocThio 19200 6ut/c.

2.2. ®opmar kaapa.

JlnuHHA Kajapa HE MOXKeT mpeBblmaTh 256 Oaiit. KoHTpons Hauyana W OKOHYAHHUS Kaapa
OCYILECTBJISIETCS ITPU MOMOIIN UHTEPBAJIIOB MOJIYaHUs, IJIMHHOW HE MEHee BpeMeHU nepeaayu 3.5 Oailr.
dopwmart Kajapa NpuBeAcH Ha puc. 2.3.

MHTepBan Anpec | Koa cdyHkummn JaHHble MHTepBan
Mon4yaHuAa Mon4vyaHua
> 3.5 GaiTa 1 6ant 1 Gawnt 0o 252 6awnt 2 bavita > 3.5 6aiTa

Puc. 2.3. — ®opmar kagpa.

Kanp momkeH mepenaBaTbcsi KaK HENPEPBHIBHBIA TOTOK OaiT. [IpaBMIIBHOCTH TPUHATHSA Kajapa
JIOTIOJTHUTEIbHO KOHTPOJIUPYETCS MPOBEPKON KOHTPOJIILHON CYMMBI.
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Ha puc. 2.4 npuenen npumMep nocienoBaTesbHOMN nepenaun 3 kaapos. [lepen Havaiom nepegaun
Y TIOCJIE TIepeavr KaXJI0ro KaJpa WHTEPBaJ MOJYaHUs MpeBbIIaeT 3.5 OaiTa.

Kagp 1 Kagp 2 Kagp 3

> 3.5 bant > 3.5 bant > 3.5 6ant > 3.5 6ant
i A - gl A ‘

Ll

\ 4

Puc. 2.4. — Ilpumep nepenayuu nocie10BaTeIbHOCTH KaIpoOB.

WNHTepBan MonuaHus 3a1aeTcs B MC U MOXET OBbITh IPOrpaMMHO M3MEHEH. [lo ymomnuanuto, npu
HU3TrOTOBJICHUU MOI[y.]'ICI\/’I, HUHTCPpBAI MOJTYAHUA UMECT 3HAUCHUC 4 Mmc.

[Tone anpeca 3aHumaer oauH OalT. B cBsi3u ¢ Tem, YTo Harpy3ouyHasi CHOCOOHOCTb CETEBOIO
o0opyI0BaHUsI COCTaBsieT 32 yCTPOMCTBA, pealbHBIC aJpeca BEIOMBIX YCTPOWCTB HAXOIATCS B
nuamnasone 1...31.
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3. ®opmaThbl TaHHBIX.

[TpuGoper OO0 HIIIT “Mukporepm” UMEIOT YeThipe opMaTa MpOrpaMMHO-A0CTYITHBIX PETUCTPOB
(tabmuma 3.1). IIporoxon oOMeHa HE MMEET CPEACTB YKa3aHMs THIA TepelaBacMbIX JAaHHBIX. THII
KOHKPETHOTO PETUCTpPa OMpeAeseTCs] UCKIIOYUTEIFHO OMUCAHUEM aJpPECHOr0 MPOCTPAaHCTBA MpUOOpa.
Bcst OTBETCTBEHHOCTH IO TOJIKOBAHHUIO THUIIA JIOKHUTHCSI HA TPOTPAaMMHOE 00ecTieueHIEe BEPXHETO YPOBHSI.

Taonuya 3.1 - Dopmamsl nPOZPAMMHO-0OCHYRHBIX PE2UCHIPOS.

‘ Tun ‘ PasmepHocTh JAunana3on IMpumeyanue
FLOAT 4 Oaifta -1,175,494,35E-38.......... 3,402,823,47E+39 BemectBeHHoE C
TJTABAIOIICH TOYKOU
INT 2 Gatita -32,768.......... +32,767 3HAKOBOE IIETIOE
WORD 2 Oatita O.eunn. FFFFh Bes3snaxoBoe 11emnoe
BOOL 2 Gaiita 0000h.......... FFFFh butoBslii MaccuB — 16 OuT

3.1. ®opmat FLOAT.

®opmar BeniecTBeHHOE ¢ masatoiieil Toukoi (ctannapt IEEE) npencrasnen na puc. 3.1. /lanHble
MepeatTcs CTaplIuM 0alTOM U CTapILIUM CIIOBOM BIEpE].

CT. cnoso Mn. cnoeo
: Crt. 6ant Mn. Gant P Crt. 6ant Mn. 6ant '
T 11 1T 11 1
31130 24 231 1. |22 16 15 8 7 0
1 ] 1 ]
lI‘ Mopsigok lI‘ HopmanuaoBaHHass MaHTUCCa
3HaK MaHTuChI HesBHas eguHuua

Puc. 3.1. - ®opmar FLOAT.

HOpHI[OK MNpEaACTaBJICH C IMOJIOKHUTCIbHBIM CMCIICHUCM. T. e. JJId IMOJTYYCHUS pCaJIbHOTO 3HAYCHUS
nopsAaaka U3 HETO H€06XO[[I/IMO BbIYeCcTh 127. Mantucca HOpMaJIn30BaHHAad, T. €. HC UMCCT HC3HAYAIIUX
paspsaoB. B uuciie Bcerna npucyTCTBYeT HEsIBHAsI 1ielasi €AMHULIA, HO B KOJI€ YKCIia MECTO O] Hee He
OTBOJIUTCS.

Ha puc. 3.2. npuBenen npumep koaupoBanus uucia 1000 B popmare FLOAT.

3113012928 |27 261252423 |1.(22(21|20(19|18| 17| 16|15 0
oj1j0jo0jO0|1|{OfOfO(f1[1 1 1 1]1]0[1[0fO 0 0
+ 88h-7Fh=136-127=9 1.111101

1.111101 * 2*9 = 1111101000 = 03E8h = 1000

Puc. 3.2. - TIpumep kogupoBanus yucia 1000 B popmare FLOAT.
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3.2. ®@opmar INT.

®dopmMmar 1es10e 3HaKOBOE MpecTaBieH Ha puc. 3.3. JlaHHbIe epeaaroTcs CTapiuiuM 0aiToM BIepe.
Ha puc. 3.4. npuBenen npumep koaupoBanwus uncia -1000 B popmate INT.

CT. Gant Mn. Gawnt

15(14 (131211 (10| 9 | 8 7161514132 |1]0

L |
lI‘ Yucno

3Hak uncna

Puc. 3.3. - ®opmar INT.

15(14 (131211 (109 |8 |7 |6 | 5|4 |3|2]1]0

1 1 1 1 1 110]0]0]0]0]1 110]07]0

- FC18h =-1000

Puc. 3.4. - Tlpumep kogupoBanus yucia -1000 B popmare INT.

3.3. ®opmat WORD.

dopmar 1enoe 0e33HaKOBOE NpeicTaBieH Ha puc. 3.5. JlaHHble mepearoTcs cTapliuM OalToM
Brepea. Ha puc. 3.6. npusenen npumep koauposanus unciaa 1000 B popmare WORD.

Crt. 6ant Mn. Gant

15(14 (131211 (10| 9 | 8 76543 [2|1]0

Ynucno

Puc. 3.5. - ®opmatr WORD.

15(14 (131211109 |8 |7 |6 | 5|4 |3|2]1]0

ofofofofofof(1|1|1|1|1|j]o0}j1j0j]0]O0

03E8h = 1000

Puc. 3.6. - Ilpumep xonupoBanus yuciaa 1000 B popmare WORD.

3.4. ®opmat BOOL.

®opmar BOOL npegHazHaueH s KOAUPOBAHUSA AMCKPETHBIX BeNMYMH. OAMH PETUCTP THUIIA
BOOL coxepxuT cOCTOSHUME WIECTHAAUATH JIOTMYECKUX IIEPEMEHHBIX. AJpecanusi NEpPEMEHHBIX
HayuHaeTcs ¢ Miaamux pa3psaos. 3uadenue 1 coorserctByer TRUE (uctuna), 0 — FALSE (;10%b).

31/08/2007 http://www.mikroterm.lg.ua 7/23



4. I'enepanys ¥ NPOBepPKa KOHTPOJIbHOH CyMMBI.

Kontponbras cymma (CRC16) npencrasiseT co00M NMUKIMYECKUH MPOBEPOYHBIN KOJ Ha OCHOBE
HenpuBoaumoro noiauHoma A0Olh. Ilepenaromiee ycTpoilcTBO (popMupyeT KOHTPOJIBHYIO CyMMY st
Bcex OalT mepenaBaemMoro coodbuienus. [IpuHumaroriee ycTpoiicTBO aHaJIOTHYHBIM 00pa3oM (GopMHUpYET
KOHTPOJIBHYIO CYMMY JIJIsl BCceX OalT MPUHATOrO COOOIIEHUSI U CPAaBHUBAET €€ C KOHTPOJIBHOW CyMMOM,
NPUHATOM OT mepenatomero ycrpoiictsa. Ilpm HecoBnameHun cHOpMUPOBAHHOH U MPUHATOMN
KOHTPOJIBHBIX CyMM T'€HEpUpYyeTcsi COOOIIeHne 00 OmmnoKe.

[Tone KOHTpOIBHOW CyMMBbI 3aHMMaeT JBa Oaiita. KoHTponabHas cymMMa B cOOOLIEHUM MepenaeTcs
MJIQIITUM O0alTOM BHIEpe.

MoxHO BbIIETUTH JBa crocoba (GOopMHPOBAaHUS KOHTPOJIBHOW CYMMBI: aJIrOPUTMUYECKUI U
TaOTMYHBIH.

4.1. ®opMupoOBaHHE KOHTPOJIbHOI CYMMBbI AJITOPUTMHYECKHM CIIOCOOOM.

AnroputMuyeckuit crnocod (GopMHUpOBaHMSI KOHTPOJBHONM CyMMBbI IPOCT B MOHUMAHUM, HO UMEET
0oJiee HU3KOE OBICTPOJCUCTBHE TO CPAaBHEHHIO ¢ TaOMM4HBIM. KOHTposibHas cymma (GopMupyercs mo
CJICAYIOIIEMY AJITOPUTMY:
3arpy3ka CRC peructpa (16 6ur) equaunamu (FFFFh);
uckmouatomiee MJIN ¢ nepseivu 8 Gutamu 6aiita coobiienus u conepxumbiM CRC peructpa;
C/IBUT pe3yJibTaTa Ha OJIMH OUT BIPaBO;

. ecnu cBuraemMsli out = 1, uckmoyvaromee MJIN conepxumoro peructpa co 3Hauenuem A001h;
€CJIA CABUTAaeMbIi OuT = 0, TOBTOPHTH mar 3;

MOBTOPATH 1aru 3, 4, 5 moka He OyIyT BHIIIOTHEHBI 8 CIIBUTOB;

uckmouatormee MJIN co cnenyrommmu 8§ Outamu Oaiita cooOmeHust u coaepxkumbiM CRC
perucrpa;

MOBTOPSATH 11aru 3 — 7 noka Bce 0ailTel cooO1eHus He Oy 1yT o0paboTaHbI;

. KOHEYHOE COJEP’KUMOE perucTpa 0yJIeT coaepKaTb KOHTPOJIbHYIO CYMMY.

Nk L=

0 90

[TonmporpamMmMa anropuTMu4eckoro (GopMupoBaHUs KOHTPOJIBHOM cyMMbI Ha si3bike [lackainb:

type
TsendRecvBuf : array [0..255] of byte;

const

Polynom = SA001;
function GenerateCRC (Buf:TSendRecvBuf;Count:word) :word;
var

i : word;

CRC : word;

bitCounter : byte;
begin

CRC:=S$SFFFF;
for i:=0 to Count - 3 do
begin

CRC:=CRC xor Buf[i];

for bitCounter:=0 to 7 do

begin
if (CRC and $0001) = 0 then
CRC:=CRC shr 1
else
begin

CRC:=CRC shr 1;
CRC:=CRC xor Polynom;
end;
end;
end;
result:=CRC;
end;
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4.2. DopMHUpPOBaHHE KOHTPOJIbHOI CYMMBbI TA0JMYHBIM CIIOCOOOM.

[TonmporpamMMa TabIUYHOTO (OPMUPOBAHUS KOHTPOJIBHOW CyYMMBI Ha s3bIKEe acceMoOnepa
MHUKpOKOHTposuiepa 8051:

Tablel: ; 00/08 01/09 02/0A 03/0B 04/0C 05/0D 06/0E 07/0F
db 000h, OClh, 081h, 040h, 001h, OCOh, 080h, 041h ;00
db 001lh, 0COh, 080h, 041h, 000h, OClh, 081h, 040h
db 001h, 0OCOh, 080h, 041h, 000h, OClh, 081h, 040h ;01
db 000h, 0OClh, 081h, 040h, 001h, OCOh, 080h, 041h
db 001lh, 0OCOh, 080h, 041h, 000h, OClh, 081h, 040h ;02
db 000h, OClh, 081h, 040h, 001h, OCOh, 080h, 041h
db 000h, OClh, 081h, 040h, 001h, OCOh, 080h, 041h ;03
db 001h, 0OCOh, 080h, 041h, 000h, OClh, 081h, 040h
db 001lh, 0COh, 080h, 041h, 000h, OClh, 081h, 040h ;04
db 000h, 0OClh, 081h, 040h, 001h, OCOh, 080h, 041h
db 000h, 0OClh, 081h, 040h, 001h, OCOh, 080h, 041h ;05
db 001lh, 0OCOh, 080h, 041h, 000h, OClh, 081h, 040h
db 000h, OClh, 081h, 040h, 001h, OCOh, 080h, 041h ;06
db 001lh, 0COh, 080h, 041h, 000h, OClh, 081h, 040h
db 001lh, 0COh, 080h, 041h, 000h, OClh, 081h, 040h ;07
db 000h, O0Clh, 081h, 040h, 001h, OCOh, 080h, 041h
db 001lh, 0OCOh, 080h, 041h, 000h, OClh, 081h, 040h ;08
db 000h, OClh, 081h, 040h, 001h, OCOh, 080h, 041h
db 000h, 0OClh, 081h, 040h, 001h, OCOh, 080h, 041h ;09
db 001lh, 0OCOh, 080h, 041h, 000h, OClh, 081h, 040h
db 000h, 0OClh, 081h, 040h, 001h, OCOh, 080h, 041h ; 0A
db 001lh, 0OCOh, 080h, 041h, 000h, OClh, 081h, 040h
db 001h, 0COh, 080h, 041h, 000h, OClh, 081h, 040h ;0B
db 000h, OClh, 081h, 040h, 001h, OCOh, 080h, 041h
db 000h, OClh, 081h, 040h, 001h, OCOh, 080h, 041h ;0C
db 001lh, 0COh, 080h, 041h, 000h, OClh, 081h, 040h
db 001lh, 0COh, 080h, 041h, 000h, OClh, 081h, 040h ;0D
db 000h, OClh, 081h, 040h, 001h, OCOh, 080h, 041h
db 001h, 0OCOh, 080h, 041h, 000h, OClh, 081h, 040h ; OE
db 000h, OClh, 081h, 040h, 001h, OCOh, 080h, 041h
db 000h, 0OClh, 081h, 040h, 001h, OCOh, 080h, 041h SOy
db 001lh, 0OCOh, 080h, 041h, 000h, OClh, 081h, 040h
Table2: ; 00/08 01/09 02/0A 03/0B 04/0C 05/0D 06/0E 07/0F
db 000h, 0OCOh, 0Clh, 001h, 0C3h, 003h, 002h, 0C2h ;00
db 0Céh, 006h, 007h, OC7h, 005h, OC5h, 0C4h, 004h
db 0CCh, 00Ch, 00Dh, OCDh, 0OFh, OCFh, OCEh, O0OEh ;01
db 00Ah, OCAh, 0CBh, 00Bh, 0C9h, 009h, 008h, O0C8h
db 0D8h, 018h, 019h, ODSh, 01Bh, ODBh, ODAh, O01Ah ;02
db 0lEh, ODEh, ODFh, O1Fh, 0DDh, 01Dh, 01Ch, ODCh
db 014h, O0D4h, 0D5h, 015h, 0D7h, 017h, 0l6h, 0D6h ;03
db 0D2h, 012h, 013h, O0D3h, 011h, ODl1h, 0ODOh, 010h
db 0FOh, 030h, 031h, OFlh, 033h, OF3h, 0F2h, 032h ;04
db 036h, OF6h, 0F7h, 037h, 0F5h, 035h, 034h, OF4h
db 03Ch, OFCh, O0FDh, 03Dh, O0FFh, 03Fh, 03Eh, OFEh ;05
db OFAh, 03Ah, 03Bh, OFBh, 03%h, OF%h, 0F8h, 038h
db 028h, OE8h, OESh, 02%h, OEBh, 02Bh, 02Ah, OEAh ;06
db OEEh, O02Eh, 02Fh, OEFh, 02Dh, OEDh, OECh, 02Ch
db 0E4h, 024h, 025h, OE5h, 027h, OE7h, OE6h, 026h ;07
db 022h, O0E2h, OE3h, 023h, OElh, 021h, 020h, OEOh
db 0AOh, 060h, 061h, OAlh, 063h, OA3h, 0A2h, 062h ;08
db 066h, OA6h, O0A7h, 067h, 0A5h, 065h, 064h, OA4h
db 06Ch, OACh, OADh, 06Dh, OAFh, 06Fh, 06Eh, OAEh ;09
db 0AAh, 06Ah, 06Bh, OABh, 069h, OAS9h, 0A8h, 068h
db 078h, 0B8h, 0BS9h, 07%9h, 0BBh, 07Bh, 07Ah, O0BAh ; 0A
db 0BEh, O07Eh, 07Fh, OBFh, 07Dh, O0BDh, 0OBCh, 07Ch
db 0B4h, 074h, 075h, O0B5h, 077h, O0B7h, 0B6h, 076h ;0B
db 072h, 0B2h, 0B3h, 073h, 0Blh, 071h, 070h, O0BOh
db 050h, 090h, 091h, 051h, 093h, 053h, 052h, 092h ;0C
db 096h, 056h, 057h, 097h, 055h, 095h, 094h, 054h
db 09Ch, 05Ch, 05Dh, 09Dh, 05Fh, 09Fh, 09Eh, O05Eh ;0D
db 05Ah, 09Ah, 09Bh, 05Bh, 099h, 059h, 058h, 098h
db 088h, 048h, 049h, 089%h, 04Bh, 08Bh, 08Ah, 04Ah ; OE
db 04Eh, O08Eh, 08Fh, 04Fh, 08Dh, 04Dh, 04Ch, 08Ch
db 044h, 084h, 085h, 045h, 087h, 047h, 046h, 086h SOy
db 082h, 042h, 043h, 083h, 041h, 081h, 080h, 040h
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;lIpu Bxome R2 - KOJIMUeCTBO OamT B COOOmeHMuU,
8 Addr buff - HauvanbHEM ampec Oybepa coobOmeHuUs

;Ipu Bmxome CRC16 — Milazmmy ©0anT KOHTPOJIBHOM CcyMMel (LB),
g CRC16+1 - cTapumy OaMT KOHTPOJIbHOM cymMmel (HB) .
GenerateCRC:

mov RO, #Addr_ buff 2

mov CRC16, #0FFh ;

mov CRC16+1, #0FFh ;
$11: mov A, @RO 8

xrl A,CRC16 8

mov B,A ;

mov DPTR, #Tablel 2

movc A, @A+DPTR ;

mov CRC16,CRC1l6+1 8

xrl CRC16,A ;

mov A,B ;

mov DPTR, #Table?2 2

movc A, @A+DPTR ;

mov CRC1l6+1,A ;

inc RO ;

djnz R2, %11 2

ret
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5. Onucanue CHCTEMbBI KOMAaH/I.
5.1. ®ynkuus 03h — yreHue rpynnbl perucTpoB.

Oyukmust  03h  obecnednBaeT 4dYTEHHWE CONEPKUMOTO PETHUCTPOB  BEIOMOTO  YCTPOMCTBA.
[IupokoBemaTenpbHas Ieperada He MOAJEp)KUBaeTcsa. B 3ampoce BeaylIero COAEPKHUTCS —alpec
Ha4yaJIbHOTO PErUCTPa, a TAKXKE KOJIMUECTBO CJIOB JJIsl YTEHUS. AJpecalusi perucTpoB HAUMHAETCS C HYJIS.
Paznuuns Mexy 3anmpocoM YTeHHsI perMCTPOB Pa3IMYHBIX TUIOB He cymiecTByeT. K npumepy, 3anpoc Ha
yTeHue AByX peructpon tumna INT coBmagaet ¢ 3anmpocoM Ha uTeHune oHoro peructpa tuna FLOAT.

OTBeT BEAOMOTO COJEPKUT KOJMYECTBO BO3BpallaeMbIX OalT W 3ampolleHHble naHHble. Ecnun
KOJIMYECTBO CJIOB B 3ampoce npepbimaeT 120 (240 Oaiit), pa3dneHne oTBeTa Ha KaJpbl HE MPOU3BOIUTC.
KonnuectBo Bo3BpaiaeMbix perucTpoB orpanuuuBaetcs 120. s HEKOTOPBIX MPHOOPOB KOIHYECTBO
BO3BpAIA€MbIX PETUCTPOB OrpaHuumBaeTcs BeianunHoi Menee 120 cnos. IlompoGHas unpopmanms
COJICP>KUTCS B PYKOBOJICTBE TIO AKCIUTyaTallMK Ha IPHOOpP.

ITpumep 3ampoca u oTBeTa NpUBEAEH Ha puc. 5.1.

3anpoc
Hau. appec | Hau. agpec Kon. Kon.
Appec DyHKUUSA HB LB cnos HB | cros LB CRC LB CRC HB
01h 03h 00h AOh 00h 02h C4h 29h
OtBeT - 3HauyeHue permuctpa 00AOh = 1000 (FLOAT)
. [OaHHble OaHHble [aHHble OaHHble
Appec DyHKUUSA Kon. 6aut HW HB HW LB LW HB LW LB CRC LB CRC HB
01h 03h 04h 44h 7Ah 00h 00h CFh 1Ah

Puc. 5.1. - TIpumep 3anpoca u orBeta pyHkimu 03h — yTeHHE TPYIIIBI PETHCTPOB.

5.2. ®ynknus 06h — ycranoBka perucrpa.

Oynkius 06h obecrneunBaeT 3amuch B PErucTp BexoMoro ycrpoiictsa. IllupokoBemarenbHas
neperaya He MojaepkuBacTcs. B 3anpoce Begynero coaepKuTcs aipec perucTpa u JaHHbIE I 3aIlMCH.
Anpecanus perucTpoB HAUNHAETCS C HYJIS.

OTBeT BEIOMOI0 COBIAJAET C 3aIPOCOM BEAYIIETO U COAEPKUT aAPEC PETUCTPA U YCTAHOBJICHHBIE
nanHsle. [Ipumep 3anpoca u oTBeTa NpUBEAEH Ha puc. 5.2.

@yHKIMS 3allUCH UMEET allllapaTHble U IIPOrpaMMHBIE OTpaHUYEHUs, ONMCAaHHbIE B pasnene 6
“ApecHoe MPOCTPaHCTBO .

3anpoc - permctp 00AOh = 1000 (INT)

Hau. agppec | Hay. agpec | OaHHble | [aHHble
Anpec DyHKLUMA HB LB HB LB CRCLB | CRCHB
01h 06h 00h AOh 03h E8h 89h 56h
OteeTt
Hau. agppec | Hay. agpec | OaHHble | [aHHble
Anpec DyHKLUMA HB LB HB LB CRCLB | CRCHB
01h 06h 00h AOh 03h E8h 89h 56h

Puc. 5.2. - [Ipumep 3anpoca u otBeTa pyHkimu 06h — ycraHOBKa perucrpa.

5.3. ®ynknus 08h — nuarnocruka.

Oynkuus 08h obecriednBaeT psig TECTOB s MPOBEPKU CHUCTEMBI CBS3H MEXKAY BEAYIIUM U
BEJIOMBIM, a TaKXXe Il IPOBEPKH PA3IMUHBIX BHYTPEHHUX ycioBuil Begomoro. lllupokoBemarenpHas
nepeaayda He MOAICPKUBACTCS.

11/23
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OYHKIHS UCHOJIB3YET IoJie NOA(DYHKIUHU JIIsi KOHKPETU3allUKU BHIOJHSAEMOro JEHCTBUS (TecTa).
[Tonyuyenue nuarHocTudyeckod (GYHKIMM HE JODKHO OKas3blBaTh BIUSHUE Ha pabOTy BEIOMOTO
YCTPOMCTBA.

[Tondynkius 00h - Bo3BpaT JaHHBIX 3ampoca.

Jlannble, mepejaHHbIE B MOJIe JaHHBIX 3allpoca JOJKHBI OBITH BO3BPAIICHHI B MOJIe JaHHBIX OTBETA.
[Ipumep 3anpoca u oTBeTa MPUBEAEH HA pUC. 5.3.

3anpoc
MoadyHkumna | MNMopdyHkumsa | OaHHble | [aHHble
Anpec DyHKLMA HB LB HB LB CRC LB CRC HB
01h 08h 00h 00h AOh 3Ch 98h 1Ah
OTBeT
MoadyHkumna | MNMopdyHkumsa | OaHHble | [aHHble
Anpec DyHKLMA HB LB HB LB CRC LB CRC HB
01h 08h 00h 00h AOh 3Ch 98h 1Ah

Puc. 5.3. - Tlpumep 3anpoca u orBeta noadyskuuu 00h - BO3BpaT JaHHBIX 3ampoca.

[Tondynkius 01h — pectapT onuumii CBsA3H.

[lepudepuiinplii TOPT BEAOMOro YCTPOICTBA AOKEH OBbITh MHUIUATU3UPOBAH U BHOBb 3aIyIICH.
Ecau yCcTpoWCTBO HaXOIUTCS B PEXKUME “‘TOJBKO CIyIIaTh’, OTBET HE BO3BpAIACTCS, a YCTPOMCTBO
BO3BpaIlaeTCsl B HOPMAbHBIN pexuM padotel. [Ipumep 3amnpoca u oTBeTa mpuBenéH Ha puc. 5.4.

3anpoc
MoadyHkuma | MoadyHkuma | OaHHble [aHHble
Anpec DyHKUMA HB LB HB LB CRCLB CRC HB
01h 08h 00h 01h 00h 00h B1h CBh

OTBeT He Bo3BpaLlaeTcd

Puc. 5.4. - Tlpumep 3ampoca u orBeta noadynkuuu 0lh - pecrapt omnmuii cBs3H.

[Tondynkius 04h — ycTaHOBUTB PEKHUM ““TOIBKO CIyIIATh .

BriHyX1aeT ajpecoBaHHOE BEIOMOE YCTPOMCTBO MEPEUTH B PEXKUM “‘TOJIBKO ciymaTth . Komanna
M30JIMPYeT BEJOMOE YCTPONCTBO OT IPYTHX YCTPOUCTB CETH, UCKITIOYAs €r0 BIMSIHUE Ha MPOIECC OOMeHa.
OtBer He BO3BpamiaeTcs. Bce mocnenyromme KOMaHIbl, aapecOBaHHbIC NaHHOMY BEIOMOMY, OyayT
MIPUHUMATBCS, HO OTBETHI BO3BpAaIaThCs He OynyT. Beixom W3 pexuma “TONBKO CIyIIaTh” BO3MOXKEH
JMIIb TIPH TOJYYeHUH KOMaHABl AuarHocTuku ¢ noadynkuuedt 01h - pectapt omuwmii cBsizu. [Ipumep
3ampoca ¥ OTBETa INpUBEAEH Ha puc. 5.5.

3anpoc
MoadyHkuma | MNoadyHkumsa | OaHHbie | [aHHble
Appec DyHKUMA HB LB HB LB CRC LB CRC HB
01h 08h 00h 04h 00h 00h Ath CAh

OTBeT He BO3BpallaeTcd

Puc. 5.5. - Tlpumep 3anpoca u orBeta noadpyHkiuuu 04h - ycTaHOBUTH PEXUM “TOJIBKO CITyIIATh”.

5.4. ®ynkuus 10h — ycraHoBKa rpynnbl perucTpos.

Oynkius 10h obecnieunBaeT 3amuch B PErvCTpbl BeIoMOro ycrpoiictsa. lllumpokoBemiarenbHas
neperaya He MOAJAEpKHUBaeTca. B 3ampoce BemylIero COAEpPXKHUTCS aapec HAYaJIbHOIO PETUCTPA,
KOJIMYECTBO CJIOB JUIS 3alMCU U KOJIMYECTBO OAalT JaHHBIX. AJpecalysi perucTpoB HAYMHAETCS C HYJIS.
Paznnuus Mexy 3anpocoM 3alMcH perucTpoB pa3iIMyHbIX THIIOB He cyliecTByeT. K mpumepy, 3amnpoc Ha
3anuch AByX peructpoB Tvna INT coBnamaer ¢ 3anpocom Ha 3anuck oaHoro perucrpa tuna FLOAT.
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OTBeT BEIOMOT0 COJEPKUT a/IpeCc HaualbHOI'O PETUCTPa U KOJUYECTBO YCTAHOBIIEHHBIX PETUCTPOB.
Haubonpiiee KoIW4ecTBO PErucTpoB Ui 3allUCHM HE JAODKHO mpeBblmath 120 (240 6aiir). [ns
HEKOTOPBIX MPUOOPOB KOJIMYECTBO 3aMHMCBIBAEMBIX PETUCTPOB OTPAHUYHMBAETCS BeIWYMHOW MeHee 120
cnoB. [logpo6Hast unpopMaIyst COAEPKUTCS B PyKOBOACTBE 10 SKCIUTyaTalluy Ha IpUbop.

[Ipumep 3ampoca u oTBeTa NMPUBEAEH Ha puUC. 5.6.

OyHKIMS 3aliCU UMEET allapaTHble U MPOrpaMMHBIE OTpaHHuYEHUs, OMMCaHHbIE B pasjuene 6
“AnpecHoe MPOCTPAHCTBO .

3anpoc - permuctp 00AOh = 1000 (INT)

Hau. agpec | Hau. agpec Kon. Kon. Kon. DOaHHble | OdaHHble
Aapec | ®yHkuus HB LB cnoe HB | croe LB | Gaitt HB LB Gidsls) || gl
01h 10h 00h AOh 00h 01h 02h 03h E8h BEh 4Eh
Otsert
Hau. agpec | Hau. agpec Kon. Kon.
Apnpec DyHKUMA HB LB cnos HB | croe LB CRC LB CRC HB
01h 10h 00h AOh 00h 01h 01h EBh

Puc. 5.6. - IIpumep 3anpoca u otBeta pyHkuuu 10h — ycTaHOBKa rpyIIbl pETUCTPOB.

5.5. O6padoTka oIMOOK.

B cnyyae BO3HUKHOBEHUS OIMIMOOYHOM CUTYallMU MTPU MPUHATHHN Kajpa (omnOKa mapureTa, ommuoka
KaJipa, OIK1OKa KOHTPOJIBHONU CYyMMBbI) BEJOMOE YCTPOICTBO OTBET HE BO3BpAIIaET.

B cnyyae BO3HMKHOBEHHs OWIMOKM B (opmare Wi 3HAYEHUHM T[EpPEAaBa€MbIX JIaHHBIX
(memognep>kuBaeMblii KOA (YHKIIMH U T. J1.) BEIOMOE YCTPONCTBO JOJDKHO MPUHATH KaJAp 3ampoca U
chopMHpOBATH OTBET C MPU3HAKOM U KOJOM OMIMOKHU. [Ipu3HaKoM omMOKM SBJISIETCS YCTAaHOBIICHHBIN B
enuHuIly crapmuii 6ut B moie ¢yHkuuu. Ilox kox omMOKM OTBOAMTCS OTAEIBHOE IOJIE B OTBETE.
[Tpumep oTBeTa nmpuBeaeH Ha puc. 5.7. Koxpl ommnbok npuBeaeHs! B Tadbmuie S.1.

3anpoc - pyHkumusa 30h He nogaepXmnBaeTcs

Appec DyHKUUA [OaHHble CRC LB CRC HB
01h 30h XXh XXh
OTBeT
Aapec | ®ymkums o CRCLB | CRCHB
OLUMGKMU
01h BOh 01h 94h 00h

Puc. 5.7. - Tlpumep oTBeTa mocje BOZHUKHOBEHHUS OIITHOKH.
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Taobnuuya 5.1. - Koowt ouu6ok.

Kon omuoxn Ha3Banmue Onucanue

01h ILLEGAL FUNCTION [TpunsATHI KO (YHKIMU HE MOXET ObITh 00paboTaH
Ha MOJYUHEHHOM

02h ILLEGAL DATA ADDRESS  Apnpec naHHbIX yKa3aHHBIM B 3ampoce HE JOCTYNEH
JTAHHOMY MTOTYMHEHHOMY

03h ILLEGAL DATA VALUE Bennuuna copepikamasca B IIOJIE JAHHBIX 3aIpoca
ABJIIETCS HE TOITYCTUMON BEJIMYNHOM JIJIs1 BEAOMOTO

04h SLAVE DEVICE FAILURE [Toxa BenOMBINM MBITANCS BBIIOJIHUTH 3aTPeOOBAHHOE
JieiicTBUE MPOU30IILIa HE BOCCTAaHABIIMBaeMasl OlIOKa

05h ACKNOWLEDGE Benomerii puHsn 3amnpoc u oOpadbaTeiBaeT €ro, HO 3TO
TpeOyeT MHOrO BpPEMEHH. ODTOT OTBET IpPEeAOXpaHseT
BE/YILEro OT reHepaluy OMUOKY TaliMayTa

06h SLAVE DEVICE BUSY Benomerii  3aHAT 00paboTKOW KOMaHnbl. Bemymmii
JIOJDKEH  TOBTOPUTH  COOOLIEHHME TMO03Xe, KOorja
BEIOMBIIf 0CBOOOIUTCS

07h NEGATIVE ACKNOWLEDGE Benomslii HE MOXET BBINOJIHUTh IMPOTPAMMHYIO
(GYHKIMIO, IPUHATYIO B 3aIIpOCce

08h MEMORY PARITY ERROR  Benowmslii meiTaercsi UnTaTh pacliipeHHYIO MaMsITh, HO
oOHapyxms1 oOmuOKy mapurera. Bemymuid MOXeT
MOBTOPUTH 3allpoc, HO OOBIYHO B TaKUX CIIydasx
TpeOyeTcst peMOHT
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6. AnpecHoe MPOCTPAHCTBO.

Bce peructpsl agpecHOro MpOCTPAHCTBA YCTPOMCTBA JOCTYIHBI 7Sl YTeHUA. J[Is HEKOTOPBIX
PETUCTPOB 3armperieHa onepamus 3amnucu.

AJpecHO€E MPOCTPAaHCTBO MOKHO Pa3/€IUTh HA JBE YaCTH:

1. peructpsl ob1IHE U1 BCEX YCTPOICTB;

2. peructpsl, crieru(uuHbIe 17151 KOHKPETHOTO YCTPOUCTBA.

6.1. Peructpsbl, o01mme 115 BCceX YCTPOMCTB.

OO01mue perucTpsl MpuBeeHBI B TabmuIe 6.1.

Taoéauya 6.1. - Obugue pecucmpul a0pecHoz2o0 NPOCHPAHCMEA.

Anpec

Ne ®@ynkuus | I'pynma perucrpa

®opmar HaumeHoBaHMe mapamerpa JAuana3oH 3HaYeHUH

“Hay. WneHTudukanus u3nenus.

1 03 0000h ~ WORD Cr. GaiiT — BepcHst POrPaMMEI

HAcTp. M. 6aiiT — KOl ¥ MOJIEIIb U3AENHUs
“Hau. . .
2 03,006, 16 ’ 000lh ~ WORD M. Gaiit - CereBoii anpec 1-31
HacTp.
03-1200, 04-2400
Cr. 6aiit — CkopocTb 06MeHa 05-4300, 06-9600
’ 07-19200, 08-38400
09-57600, 0A-115200
303,0616 2% 0002h  WORD 0 — NO PARITY
HacCTp. ONE STOP BIT,
M. GaiiT — Pexxum pabotsl mocienoBarensHoro |1 — NO  PARITY
nopra TWO STOP BIT,
2 - 0DD,
3 —-EVEN,
“Hau. y
4 03,06, 16 HACTD.” 0003h  WORD M. GaiiT — MHTepBan Mom4aHus, Mc 2 -255

Ipumeuanue: Mnaamuii 6aiiT uaeHTH(PUKATOPA ONPEACISICT TUM NMPUOOpa U (GOPMHUPYIOTCS TIO
caenyromei cxeme (puc. 6.1). Crapmmii 6alT waeHTH(UKATOpPaA ONPEACNISIET BEPCHUIO MPOTPAMMHOIO
o0ecrnieueHrs U MOKET UMETh MTPOU3BOJIbHOE 3HaUeHue. [lepeueHs uaeHTupUKaToOpoB U3AEIUN MPUBEACH
B Ta0iuLe 6.2.
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MogTtun

\4

Y

00 - peructpatop
01 - Bxon

10 - BbIXOA

11 - Bxoa/Bbixoq

0 - AMCKpeTHbIN
1 - aHanoroBbIN

1 - cepua MTM4000

\4

\ 4

Otpen paspaboTku:
0 - OP3Y
1-OPIMY

0 - ogHoKaHanbHbIN
1 - MHOroKaHanbHbIN

Puc. 6.1. - Cucrema uieHTUHUKATOPOB U3ICITHIA.

Taobnauya 6.2. - Ilepeuenv uoenmugpukamopos uzoenuil.

(] [Ipudop Bepcus IO ‘ Hnentudpuxarop IosicHeHus
1 MTM103 xx18h
2 MTM120 xx14h
3 MTM201 xx1Dh
4 MTM310 xx15h
5 MTM620 xx1Ch
6 MTM160 xx90h
7 01 xx90h
8 02 xx90h
9 02-C xx90h
10 ITI12P xx94h
11 MTM292 xx9Ch
12 MTM701.5T xx5Dh
13 MTM900 xx5Ch
14 BIIC-2 xxCCh
15 MTM4000AIT xxB4h
16  MTM4000AIC xxB5h
17 MTM4000A0 xxB8h
18 MTM4000DI xxA4h
19  MTM4000DO xxA8h
20 MTM4000P xx7Ch
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6.2. Peructpsl npuoopa MTM 310U.

Peructpel npudbopa MTM 310U npusenens! B Tabnuie 6.7.
Buumanue! [Ipubop He nMeeT 0OLIIX PETHCTPOB.

Tabmumna 6.7. - Peructpsl npubopa MTM 3101.

Ne | dynknus | I'pynna pgll:lc):;a ®opmar HaumenoBanue nmapamerpa Juana3oH 3HaYeHHit
1 03 00A8h | FLOAT MTrHOBEHHBII pacxo[

2 03 00AAh  FLOAT WHTerpanbHbIN pacxon

3 03 00ACh FLOAT UYacoBoil pacxon

4 03 00AEh | WORD Bpemst BeIYMCIIEHHS 4aCOBOTO PacXxoaa 0-24

5 03 00AOh | FLOAT Jnana3on min

6 03 00A2h | FLOAT Jnamna3zon max
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6.3. Peructpsl npudopa MTM 292.

Peructpel npudbopa MTM 292 npusenens! B Tadnuie 6.8.

Tabmuma 6.8. - Peructpsl npubopa MTM 292.

Ne  ®Dynxuusi Anpec peructpa  ®opmar HaunmeHoBaHuMe napamerpa JAuana3zoH 3Ha4YeHUi
1 03h 0100h WORD 16 Yer.l — 1 Ver.l
2 03h 0101h WORD 16 Yer.2 — 1 Ver.2
3 03h 0102h WORD M. GaiiT — ['pynroBble ycTaBKu
4 03h 0103h WORD 3ape3epBHPOBaHO
5 03h 0104h FLOAT Bxopanoii curnan, xanan 1
6 03h 0106h FLOAT Bxongnoit curnan, xanan 2
7 03h 0108h FLOAT BxonaHo# curHai, kaHan 3
8 03h 010Ah FLOAT BxopaHoii curnain, kanan 4
9 03h 010Ch FLOAT Bxongnoii curnan, kaHai 5
10 03h 010Eh FLOAT Bxonnoii curnan, kanai 6
11 03h 0110h FLOAT Bxonnoit curnan, xanan 7
12 03h 0112h FLOAT Bxongnoit curnan, xkanam 8
13 03h 0114h FLOAT Bxonnoii curnan, kanan 9
14 03h 0116h FLOAT Bxonnoit curnan, kanan 10
15 03h 0118h FLOAT Bxonno# curnan, kanain 11
16 03h 011Ah FLOAT Bxonno# curnan, kaHai 12
17 03h 011Ch FLOAT Bxonnoi#t curnan, kanai 13
18 03h 011Eh FLOAT Bxonnoit curnan, kanan 14
19 03h 0120h FLOAT Bxonno# curnan, kanai 15
20 03h 0122h FLOAT BxonaHo# curnan, ka"ai 16
21 03h 0200h FLOAT Junamna3zon min, kaHai 1
22 03h 0202h FLOAT Juana3on max, kanai |
23 03h 0204h FLOAT Vcrapka 1, kanan 1
24 03h 0206h FLOAT VcraBka 2, kaHan 1
25 03h 0208h FLOAT I'ucrepesuc, kanai 1
Y 03h 020Ah WORD Cr. Gaiir - [Ipu3Hak rpymms! ycTaBka |
M. 6aiiT - [Ipu3HaK rpymIkl ycTaBka 2
Cr. Gaiit - Tun natuyrka
M. GaiT:
27 03h 020Bh WORD 6,7 OUTBI — TUII YCTaBKHU |
4,5 OGUTBI — TUI YCTaBKH 2
0,1 OUTBI — THII TOKOBOT'O BBIXO1a
28 03h 020Ch WORD 3ape3epBHpPOBaHO IS KaHana 1
29 03h 020Bh WORD 3ape3epBHpPOBaHO I KaHana 1
30 03h 020Eh WORD 3ape3epBHpOBaHO s KaHaua 1
31 03h 020Fh WORD 3ape3epBHpOBaHO [yIs KaHaua 1
32 03h 0210h FLOAT Juamna3oHn min, kaHa 2
33 03h 0212h FLOAT Jlnama3on max, KaHai 2
34 03h 02FFh WORD 3ape3epBupoBaHO 115 KaHaia 16
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6.4. Peructpnl npudopa IL-12P.

Peructpsr mpubopa I111-12P npusenenst B Tadbmuie 6.9.

Tab6muma 6.9. - Peructpsr npubopa I11[-12P .

Ne  ®Dynxuusi Anpec peructpa  ®opmar HaunmeHoBaHuMe napamerpa JAuana3zoH 3Ha4YeHUi
1 03h 0100h WORD 12 Yer.l -1 Ver.l
2 03h 0101h WORD 12 ¥er.2 -1 Ver.2
3 03h 0102h WORD M. GaiiT — ['pynroBble ycTaBKu
4 03h 0103h WORD 3ape3epBHPOBaHO
5 03h 0104h FLOAT Bxopanoii curnan, xanan 1
6 03h 0106h FLOAT Bxongnoit curnan, xanan 2
7 03h 0108h FLOAT BxonaHo# curHai, kaHan 3
8 03h 010Ah FLOAT BxopaHoii curnain, kanan 4
9 03h 010Ch FLOAT Bxongnoii curnan, kaHai 5
10 03h 010Eh FLOAT Bxonnoii curnan, kanai 6
11 03h 0110h FLOAT Bxonnoit curnan, xanan 7
12 03h 0112h FLOAT Bxongnoit curnan, xkanam 8
13 03h 0114h FLOAT Bxonnoii curnan, kanan 9
14 03h 0116h FLOAT Bxonnoit curnan, kanan 10
15 03h 0118h FLOAT Bxonno# curnan, kanain 11
16 03h 011Ah FLOAT Bxonno# curnan, kaHai 12
17 03h 0200h FLOAT Jwnamna3on min, kaHan 1
18 03h 0202h FLOAT Juanazon max, kanan |
19 03h 0204h FLOAT VYcraBka 1, kanan 1
20 03h 0206h FLOAT VYcrapka 2, kaHai 1
21 03h 0208h FLOAT I'ucrepesuc, kanan |
» 03h 020AL WORD Cr. 6aiiT - [Ipu3Hak rpymnmsl ycraBka 1
Mu1. Gaidt - [Ipu3Hak rpynmnsl ycraBka 2
Cr. 6aiiT - Tun naTymka
23 03h 020Bh WORD M. Gaiit:
6,7 OUTBI — THII YCTaBKH |
4,5 OUTBI — THIT YCTaBKH 2
24 03h 020Ch WORD 3ape3epBUPOBaHO IS KaHana |
25 03h 020Bh WORD 3ape3epBUPOBaHO IS KaHana |
26 03h 020Eh WORD 3ape3epBUpOBaHO JyIs KaHaua 1
27 03h 020Fh WORD 3ape3epBUpOBaHO JyIs KaHaua 1
28 03h 0210h FLOAT Juamna3on min, kaHai 2
29 03h 0212h FLOAT Jlnama3oH max, KaHa 2
30 03h 02FFh WORD 3ape3epBUpOBaHO IS KaHaia 12
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6.5. Peructpsl npuoopa MTM 900.

Peructpel npubopa MTM 900 npusenens! B Tadauie 6.10.

Tabmuma 6.10. - Peructpsr mpubopa MTM 900.

Ne  ®Dynxuusi Anpec peructpa  ®opmar HaunmeHoBaHuMe napamerpa JAuana3zoH 3Ha4YeHUi
Wnentndukanys u3nenus:
1 03 0000h WORD Cr. 6aiiT — BepcHst MPOTPaMMEI XX5Ch
Mi1. GaliT — KO ¥ MOJIEJIb U3IEIIUs
2 03 0001h WORD M. 6aiit - CeteBoii apec 1..31
03-1200, 04-2400
Cr. Gaiit — CkopocTh 06MeHa 05-4800, 06-9600
’ 07-19200, 08-38400
3 03 0002h WORD 09-57600, 0A-115200
M. 6aiiT — Pexxum paboThI oce10BaTeNbHOTO 0—8N, 1-8N2,
mopTa 2-801,3 - 8El
4 03 0004h WORD M. 6aiiT — HTepBal MOTUaHHMS, MC 2..255
5 03 0100h WORD Paccrosiaue no nosepxHoctu (Lx), MM 600...4600
6 03 0101h WORD YpoBeHnsb xuakoctu B emkoctu (Hx), MM 0...4000
7 03 0102h FLOAT O06BbeM KHUAKOCTH B eMKOCTH (VX), M° 0,0...999,9
8 03 0104h INT Temmeparypa B emxoctu (T), 0,1°C -40,0...+80,0
9 03,06 0200h WORD VYcraBka 1, Mm 0...9999
10 03,06 0201h WORD VYcragka 2, MM 0...9999
0 — BepXHsS/HIDKHSI,
11 03,06 0202h WORD Tun YcraBok (Mi1. 6aiT) 1 — BepxHsis1/BepXHSI,
2 — HIKHSIS/ HUKHSS
3BOHKH Y CTaBOK:
. 0 — BrIki1.,
12 03,06 0203h WORD M. Oaiit — 3BOHOK YcTaBku 1;
. 1 — B
Cr. 6aiiT — 3BOHOK YCTaBKH 2.
TOKOBBIN BBIXOJHOM CUTHAIL: 0 — mo ypoBHro,
M. 6afiT — mpUBsI3Ka TOKOBOTO BEIXOAA; 1 — mo o6wemy.
13 03,06 0204h WORD 0-(0...5) MA,
Cr. 6aiiT — THIT TOKOBOTO BBIXOJIA. 1 —(0...20) MA,
2 —(4..20) MA.
14 03,06 0205h WORD OOGm1as BbICOTa, MM 600...9999
15 03,06 0206h WORD BricoTa emkocTr, MM 600...9999
ITapameTpbl eMKOCTHU: 0 — mo popmymam,
M. 6aiiT — cuet 0ObeMa KUIKOCTH; 1 — 10 Tabue
16 03,06 0207h WORD
o 0 — BepTHKaNbHAS,
Cr. 6aiiT — Tun emMkocTH.
1 — ropu3oHTaNbHAsA
[Tiouianp NOBEPXHOCTH AJIsl BEPTHKAIBHON
17 03,06 0208h FLOAT €MKOCTH, M> WIIU 0...999,9
JUTMHA JI7151 TOPU30HTAIbHOU, M
18 03,06 020Ah WORD [TocTostHHast MeaHHOTO (DHIIBTPa 1..255
19 03,06 020Bh WORD [MTocTostHHAs ycpenHsomero GpuibTpa 1..255
20 03,06  0300h.03EFh  FLOAT KanuGposoritas Tabimiua evxocti: 120 0-999.9
3HaueHuH (240 cioB)
[TapameTps! KaTMOPOBOYHON TAOIHIBI EMKOCTH:
N 0...120
21 03,06 03FOh WORD Mi1. Gaiit — komuuecTBo Float siueex;
Cr. 06aiiT — 1mar npupameHus, CM. 1..255
31/08/2007 http://www.mikroterm.lg.ua 20/23



6.6. Peructpsl npuoopa MTM 4000DO.
Peructpel npudbopa MTM 4000DO npuBenens! B Tadbaune 6.11.

Tabmuma 6.11. - Peructper mpudopa MTM 4000DO.

Ne  ®Dynxuusi Anpec peructpa  ®opmar HaunmeHoBaHuMe napamerpa

M. Gaiit — kaHaisl 1...8

03,06, 16 0100h BOOL Cr. OaiiT — xaHane! 9...16

JAunana3on 3HaueHwMit

0000h...FFFFh

M. Oaiit — Macka kaHayoB 1...8

2 03,06,16 0200h BOOL Cr. 6aiiT — Macka kaHaioB 9...16

0000h...FFFFh

HpnMeanne: 3HaueHue AaHHBIX OMNPCACIIACTCA JIOTUYCCKUM YMHOKCHHCM MACKU U BBIBOJUMBIX

JTAaHHBIX
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6.7. Peructpsl npuoopa MTM 160.

Peructpel npubopa MTM 160 npusenens! B Tadauie 6.12.

Tabmuma 6.12. - Peructpsl mpubopa MTM 160.

Ne  ®Dynxuusi Anpec peructpa  ®opmar HaunmeHoBaHuMe napamerpa JAuana3zoH 3Ha4YeHUi
1 03 0100h WORD BepxHss rpaHuna quanasosa 1-ro xkanana
2 03 0101h WORD Hwxusis rpanuua quanasosa 1-ro kanana
3 03 0102h WORD 2-s1 ycTaBKa 1-ro kaHaia
4 03 0103h WORD 1-51 ycraBka 1-ro kaHana

Crapmmii 6aiiT — KOpHEBas WITH JIMHEHHAS
> 03 0104h WORD MJIa A OaiT — K(‘};YZ;‘;:;;_[H u3Mepenuit 1-ro
KaHaJa
6| o 0I0Sh  WORD et Gait e enomsyerr
7 0106h WORD 3ape3epBUpoBaHO s 1-TO KaHama
8 0107h WORD 3ape3epBUpOBaHO A 1-TO KaHaa
9 03 0108h WORD BepxHss rpaHula quana3zoHa 2-ro KaHana

10 03 010%h WORD Huwxusis rpanuua quanasona 2-ro KaHaiaa
11 012Eh WORD 3ape3epBUPOBAHO i 6-T'0 KaHaja
12 012Fh WORD 3ape3epBHUPOBaHO A 6-TO KaHaJIa
13 03 0130h FLOAT Bxomuoit curnan 1-ro kanaia
14 03 0132h FLOAT BxonHoit curnan 2-ro kanana
15 03 0134h FLOAT BxonHoit curnan 3-ro kanana
16 03 0136h FLOAT Bxonnoii curnan 4-ro kaHana
17 03 0138h FLOAT Bxonnoii curaan 5-ro kaHana
18 03 013Ah FLOAT BxomHo¥M curnan 6-ro kaHana

l.
2.

IIpumeuanue: [IpoTokon oOMeHa PeruCTPATOPOB IIEKTPOHHBIX Il CBSA3U 1m0 wHTEepdeiicy RS485
MIPOrpaMMHUPYETCs C JTULEBOM MaHeau npudopa. Bo3moxkeH BbIOOP ClIEAYIOIUX TPOTOKOJIOB:

«Modbusy» — cbeM Tekymux 3HaueHui mo nporokory MODBUS RTU SLAVE;

«BIT[]» - crem apxuBHBIX AaHHbIX Ha [1K 1160 BI1/I-4 mo mpotokony «MukpoTtepm-01».
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7. I1oJe3HbIe CChIIIKH.

JlononHuTENbHYIO0 HH)OPMALIMIO MOXKHO HAWUTH 1O CIEIYIOIINUM aJpecam:

1. http://www.mikroterm.lg.ua — opunuansusiii caiir OOO HIIIT «Mukporepm»;

2. http://www.modbus.org/ - caiiT, mocBsitieHHbIN cTanaapty MODBUS;

3. http://www.rs485.com/ - cailT, MOCBSIIEHHBIN MOcieaoBareabHbIM nHTepdericam EIA/TIA-232,
EIA/TIA-422, EIA/TIA-485;
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