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1. O6mue mo10KeHHUS.

IMporokon SPR-MODBUS cuyxur s opraHu3anid OOMEHA NaHHBIMH MEXIY
npubopom «IXOHT-161» ¥ mnepcoHaabHBIM KOMIBIOTEPOM  (TIPOrpaMMHUPYEMbIM
JIOTHYeCKUM KoHTpoiutepoM) 1o unrepdeiicy EIA/TIA-485. B ocHoBy mpoTokosa oOMeHa
nonoxeH nporokonr MODBUS-RTU. Ero ornmume OT CTaHOApTHOTO 3aKIIOYAETCS B
noazaepxkke npudopom «IXOHT-161» orpannyenHoro Habopa KOMaHI.

IIpn mocTpoeHMH CeTH HCIONB3yeTCs MHPUHIWI OpraHH3alK BeXyIIUil-BeJOMBIH
(master-slave). B cetn MoXeT mpHUCYTCTBOBAaTh TOJIBKO OJMH BEIYIIUH Y3l M HECKOIBKO
BEJIOMBIX y3JIOB. B KauecTBe BenyInero ysia BBICTYNaeT IE€PCOHAIBbHBIN KOMIIBIOTEp JINOO
MIPOrpaMMUPYEMBIi JIOTHYECKHH KOHTPOJUIEP, B KauyeCTBE BEIOMBIX Y3JIOB — HPHOOPEI
«IXOHT-161» u mobsle apyrue mprOOpHI, MOANECPIKUBAIONINE KIACCHYECKHH IPOTOKOI
MODBUS-RTU. Ilpu paHHOW OpraHM3allid WHHULIAATOPOM LUKJIOB OOMEHa MOXKET
BBICTYIIaTh UCKJIIOUUTENIBHO BEYLIMI y3eIl.

3ampocsl BEAYLIETO y3/a - WHANBHAYyalbHBbIE (agpecyeMble K KOHKPETHOMY Y3IIy).
BemoMble y37BI OCYHIECTBISIFOT IIepeAady, OTBeYass HA WHAWUBHIYalbHBIE 3alpOCH
Bemymiero y3na. [Ipu oOHapy)keHnH OmMOOK B MOIYYEHHH 3alIPOCOB, JIN00 HEBO3MOKHOCTH
BBITIOJTHEHUSI MTOTyYCHHON KOMAH/BI, BEIOMBIN y3ed, B KadeCTBE OTBETA, T'CHEPHPYET
cool1enue 06 omudke.

BxonHoit mmnenanc npuemunka RS-485 mpubopa «IXOHT-161» — 1/8 equnudHOM
Harpy3Ku.

2. ®opmaThbl COOOILEHHUIA.

IIpoTokon oOMeHa wHMeeT YeTKO ompenelieHHble (opMaTel coolmeHnid. Hmxe
onmceiBaeTcss Gopmar GailtT u ¢popmar kaapoB. CoOmoneHue (opMaToB OOeCIIeUHBaET
MPaBUIILHOCTb U YCTOHYUBOCTD (hyHKIIMOHUPOBAHUS CETH.

2.1 ®dopmar 6Gaiita.

Monyau HacTpoeHsl Ha paboTy B (opmare 8N1 — 8 OMUT maHHBIX, 03 KOHTPOJIS
napureta, 1 cTom Our.

Ilepemaua GalT ocymiecTBIsIETCS Ha CKOpOCTAX, kpaTHbIX 1200 6ut/c - 1200, 2400,
4800, 9600,14400,19200.

[Ipu m3roroBieHny, MPUOOPHI HACTPAUBAIOTCA Ha PabOTY co ckopocThio 9600 Out/c.

2.2 ®dopmar Kaapa.

Jnmna kagpa He Jo/DKHAa NpeBblmarth § OalT. KoHTposs OKOHuUaHWS Kaapa
OCYILECTBIISIETCS IIPY IIOMOIIM MHTEpBajla MOJYaHU, JUIMHOM HEe MEHee BpeMEHH Nepeaadn
3,5 Oaiir.

dopmat Kaapa npuBeaeH Ha puc. 1.

MHTEPBAJI MOJIYAHUS > 3,5 BAWT
AJIPEC 1 BAUT
OYHKIUS 1 BAUT
JIAHHBIE J10 4 BAWT
KOHTPOJILHASI CYMMA 2 BAITA
WHTEPBAJI MOJIYAHUSI > 3,5 BAUT
puc. 1

Kaznp nomken nepenaBaThest Kak HENPEPHIBHBIN MOTOK O0aiT. [IpaBHIIEHOCTS MPUHATHS
KaJpa JONOJHUTEIILHO KOHTPOJIUPYETCS IPOBEPKON KOHTPOIBHOM CyMMBI.
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3. I'eHepanusi 4 NPOBepKa KOHTPOJIbHOI CyMMBI.

KonTponsnas cymma CRC16 npencrasisier co00i UKIMYECKUH POBEPOUHBIN KO Ha
ocHoBe HempuBopumoro noimmHoMa AOQOOlh. Ilepenatomee ycrpoiicTBo dopmupyer
KOHTPOJIBHYIO CyMMy Mg Bcex OalT mepenaBaeMoro cooOuienus. IlpuHuMaromiee
YCTPOWCTBO aHAJIOTUYHBIM 00pa3oM (opMUpPYET KOHTPOJIBHYIO CyMMYy JUIsi BCeX OalT
MPUHATOTO COOOWICHHS M CPAaBHUBACT €€ C KOHTPOJBHOW CYMMOH, NPHHATOH OT
nepeparomiero  ycrpoiictsa. Ilpm  HecoBmageHuHm CQOPMHUPOBAHHOH W MPUHATOH
KOHTPOJBHBIX CyMM HPHHATHIA MaKeT JaHHBIX oTOpackiBaercs. [lone KOHTPOIBHON CyMMEI
3aHMMaeT JBa Oaiita. KoHTponbHAas cyMMa B COOONICHUM IEPERaeTcsi MIAAMNIM OalToM
Briepes1. Hike npuBoauTCS ONMcaHue aropuTMuIeckoro crnocoba dpopmuposanus CRC16.

3.1 ®opMupoOBaHUE KOHTPOJIbHONH CYMMBI AJITOPUTMUYECKUM CIOCODOM.
KonTponbHas cymma GopMUpYeTCs 10 CIeIYIOIEMY allrTOPUTMY:
1. 3arpy3ka CRC peructpa (16 6ur) enuaunamu (0xFFFF).
2. ucxmoyarouiee MJIU ¢ neppiMu 8 6utamu Oaiita coOOLIEHUS B COOCPKUMBIM
CRC perucrpa.
3. caOBHT pe3yibTaTa Ha OJUH OHT BIIPABO.
4. ecru capuraeMsiii Out = 1, uckimrouaromee VN comepxuMoro perucrpa co
3HageHueM 0xA001.
5. eciu caBUraeMslii 6ut = 0, OBTOPUTSH miar 3.
6. IOBTOPATH miary 3, 4, 5 oka He OyAyT BBHIIOIHEHBI 8 CIBUTOB.
7. uckmouaroriee MJIN co cnemyronumu 8 6utamu 6aiita COOOIICHUS U
conepxumbiM CRC peructpa.
8. moBTOPATH mark 3 — 7 moka Bce 0aiThl cOOOIIEHNS HE OyAyT 00paboTaHbI.
9. KOHEYHOE COAEPKIMOE PETHCTpa OyIeT coepikaTh KOHTPOIBHYIO CyMMY.

IIpumep peanuzauuu anropurMa pacyera CRC16 Ha s13p1ke PASCAL npescTaBiIcH B
MpUIOKEHUH 1.

4. ®opmaTthl JaHHBIX.
[pubopsr «AXOHT-11M» wumeror 1 ¢opmar mporpaMMHO-IOCTYIHBIX PETHUCTPOB
(Tabmuua 1).

Tabmuna 1
TUITL PABMEPHOCTH JINATIAZOH TTIPUMEYAHUE
WORD 2 Garita 0...65535 0€33HaKOBOE 1EI0€

4.1. ®opmat WORD.
®dopmart Ge33HaKoBOE 1enoe B Tabu. 2. JlaHHbIe epefaroTces CTapuimM 6aiiToM BIIEepe.
Tabiuua 2
HB LB
15...8 7...0
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5. Onncanue cucreMbl KOMaH/.

5.1. ®yukuus 03h — yTeHue rpynmnbl perucTpoB.

@yuxkuus 03h obecriednBaeT YTEHHE COAEPKUMOTO PETHCTPOB BEIOMOTO yCTPOHCTBA.
B 3ampoce BexyIiero CoAEpIKUTCS aApeC HAYadbHOIO PErucTpa, a TaKKe KOJIMYECTBO
peructpoB s ureHus. KoiauuecTBo perucTpoB B IpyIine OrpaHu4eHO YUCIIOM 1.
OTBeT BEIOMOTO COAEPKHUT KOIMYECTBO BO3BpAIIAEMBIX OAaNT M 3alpOIICHHBIC JaHHBIE.
®dopmart 3ampoca 1 OTBETa MIPUBEAEH Ha puC. 2.

3ATIPOC OTBET
AJIPEC AJIPEC
OYHKLUA OYHKIMA
HAUY. AJIPEC (HB) KOJI-BO BAUT
HAU. AJIPEC (LB) JIAHHBIE (HB)
KOJL. PETTICTPOB (HB) JIAHHBIE (LB)
KOJL PETICTPOB (LB) CRC (LB)
CRC (LB) CRC (HB)
CRC (HB)
puc. 2

5.2. ®yukuus 06h — ycranoBka perucrpa.

@ynkuust 06h obecrmeunBaeT 3amuch B PErMcTp BEJOMOrO yCTpoiicTBa. B 3ampoce
BEAYILIEr0 COAEPIKUTCS a/Ipec Perucrpa U JAaHHbIe I 3amucu. OTBET BEJOMOIO COBIIAAaeT
C 3alpOCOM BEIYLIET0 M COJACPXKHUT aJpec periucTpa M yCTaHOBJIEHHBIE JNaHHBIE. Dopmar
3ampoca U OTBETa IPUBEJEH Ha pHC. 3.

@DyHKIMA 3a11CU UMEeT OrpaHUYEHUs, ONMCAHHBIE B pa3ziene “AnpecHoe
IPOCTPAHCTBO”.

3ATIPOC OTBET
AJIPEC AJIPEC
OYHKIA OYHKIA
AJIPEC (HB) AJIPEC (HB)
AJIPEC (LB) AJIPEC (LB)
JIAHHBIE (HB) JTAHHBIE (HB)
JIAHHBIE (LB) JIAHHBIE (LB)
CRC (LB) CRC (LB)
CRC (HB) CRC (HB)
puc. 3
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5.3. O6padoTka omIMOOK.
B ciyuae BO3HMKHOBEHUWSI OMIMOOYHOW CHTyallMd HpH NPHHATUM Kajpa (ommOxa
napureTa, omuOKa Kajapa, ONIMOKa KOHTPOJBHOW CYMMBI) BEOMOE yCTPOWHCTBO OTBET HE

BO3BpAIIaCT.

B CJiy4ya€ BO3SHMKHOBCHUA OIINOKH B (bOpMaTC WJIKM 3HAYCHUU NEPCAaBACMbIX TaHHBIX
(HenonaepkuBaeMblii KOJ (GYHKUHM U T. 1.) BEIOMOE YCTPOMCTBO (popMUpPYET OTBET C
IPU3HAKOM M KOJOM OIMOKH. [Ipu3HaKoM OMIMOKH SIBIISIETCS YCTAHOBJICHHBIH B €AMHUILY
crapuiuii 6ut B nosie GyHkimu. I1oa Koa oMbk OTBOAUTCS OTACIBHOE 10JIE B OTBETE.

[Ipumep otBera npuBeneH Ha puc. 4. Koxpl ommbok npuBeeHb! B TabmuIe 3.

3anpoc — gyskims 47h He HOATEPKUBACTCS:

3AIIPOC OTBET
AJIPEC 10h AJIPEC 10h
DOYHKIMA 47h DYHKIIMA C7h
AJIPEC (HB) 00h KOJ1 OLIMBKHA 0lh
AJIPEC (LB) 00h CRC (LB) XX
JIAHHBIE (HB) 00h CRC (HB) XX
JTAHHBIE (LB) 00h
CRC (LB) XX
CRC (HB) XX
puc. 4
Tabyuia 3 — Kozpl OIIMOOK.
KO
OIIMEKHI HA3BAHUE OIIMCAHUE
olh ILLEGAL FUNCTION [punsateiii xox ¢QyHKIMH HE MOXET OBITHh
00paboTaH Ha BEAOMOM
02h ILLEGAL DATA ADDRESS Azpec IaHHBIX YyKa3aHHBIH B 3ampoce He
JIOCTYIEH JAHHOMY BEIOMOMY
Benuuuua conepikamiascs B TOJ€  JTAHHBIX
03h ILLEGAL DATA VALUE 3anpoca sIBJICTCS HE JOMYCTUMOW BETMYUHOM
11 BEAOMOTO
Tloxa BEIOMBIH TIBITAJICS BBITIOJIHUTH
04h SLAVE DEVICE FAILURE 3aTpeOOBaHHOE AeiicTBHE MPOM3OIIIA  HE
BOCCTaHAaBIIMBaeMasi OIINOKa
Benowmprit HE MOXKET BBITIOJIHUTH
07h NEGATIVE
ACKNOWLEDGE OpOrpaMMHyI0  (QYHKIUIO, MPHHATYIO B
3anpoce




6. AnpecHoe NPOCTPaHCTBO.

6.1. Peructpsl npudopa «AXOHT-16M1».
Peructpsr npudopa « IXOHT-1611» npusenens! B Taduue 4.
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tabnuua 4
N OYHKLN AJIPEC PA3BMEP HAUMEHOBAHWH }:[I/IAHA3OIj
3 n PETHUCTPA (POPMAT) ITAPAMETPA 3HAYEHUN

=1 :- AXOHT-16U

1 03h 0000h 2 Gaiita(WORD) ID ycrpoiictBa =2 : - IXOHT-161

-01

2 03h, 06h 0001h 2 Gaiita(WORD) CeTeBOH azpec 1247

3 03h, 06h 0002h 2 Gaiita(WORD) CKOPOCTh 0OMeHa =1:-12006ur/c
=2 :-24006ut/c
=3 : - 48000ut/c
=4 : - 960006ut/c
=5: - 1440006wut/c
=6 : - 1920006ut/c

4 03h 0003h 2 Gaiira(WORD) HaCH1 peabHOTO

BpEMeHH

5 03h 0004h 2 Gaiita(WORD) KaJeHAaph

6 03h 0005h 2 Gaiita(WORD) cratyc nuieidos 1...8

7 03h 0006h 2 Gaiita(WORD) | craryc nuteiidos 9...16

8 03h 0007h 2 Gaiira(WORD) CTatyc MCTOtHIkA

MTHTaHUs

9 03h 0008h 2 Gaiita(WORD) CTaTyC apXxuBa

10 03h 0009h 2 GaiiTa(WORD) pexuM paboThI

11 03, 06hh 000Ah 2 GaiiTa(WORD) cbpoc mpudopa

12 03h 0100h 10 Gaiir 3anuch apxusa NeQ

262 03h 01FAh 10 GaiiT 3amuck apxuba Ne250

Ioanepxka rpynmoBoro ureHuss B ¢yHkumu 03h peann3oBana i peructpos
0000h..000Ah. [l ocTanbHBIX PErHCTPOB KOJMYECTBO PerHcTpoB B rpymme ¢pyHkuuu 03h
OTpaHHYECHO YHCIIOM 1.
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6.1.1. Peructp 0000h.
Peructp conepxut naeHTH(UKAMOHHBIA HOMEp THIIa IpHOopa :

VCTPOMICTBO D
SIXOHT-16U1 1
SXOHT-161-01 2

6.1.2. Peructp 0001h.
Peructp conmepkut cereBoil agpec mnpubopa. JlomycTUMble 3HAYCHHS PETHCTpPa
HaxonsTcs B auamazone 1 + 247. [Ipu u3rotoBiIeHNH, NpUOOPHI IMEIOT afapec paBHBIN 247.

6.1.3. Peructp 0002h.
Peructp coiepxut 3Ha4YeHUE, ONMpEeIsiollee CKOpocTh oOMeHa o uHTepdeiicy RS-
485:

3HAYEHUE PETUCTPA CKOPOCTb
0002h OBMEHA
1 12006uT/C
2 24006wuT/Cc
3 48006wuT/Cc
4 96006wuT/C
5 1440006uT/c
6 1920006uT/c

6.1.4. Peructp 0003h.
CozepxMOe PerucTpa onpeesseT 3HaUueHHe TEKyLIero BpEeMEHH, YCTaHOBJIEHHOTO B
npubope :

BAUT ITAPAMETP 3HAYEHUE
HB YACBI 0-23
LB MUHYTBI 0-59

6.1.5. Peructp 0004h.
CozepxMOe perucTpa OHpeeNseT 3HAYCHHE TEKyIeH [aThl, YCTAaHOBJICHHOW B
mpubopa:

BAUT TTAPAMETP 3HAYEHUE
HB JEHb 1-31
LB MECSIL] 1-12




6.1.6. Peructp 0005h.
CoznepKuMoe perucTpa onpeselsieT TeKymuii cratyc nureiidos 1 - 8 mpudopa:
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BAWT BUT ITAPAMETP 3HAYEHUE
0,1 CTATYC LLUIEN®A 1 CM. B KOHIIE pa3jena *
2.3 CTATYC LIUIEN®A 2 CM. B KOHIIE pa3jiena ’
HB
4.5 CTATYC LIUIEN®A 3 CM. B KOHIIE pa3jiena ’
6,7 CTATYC LIUIEN®A 4 CM. B KOHIIE pa3jiena ’
0,1 CTATYC LIUIEN®A 5 CM. B KOHIIE pa3jiena ’
2,3 CTATYC IIJIEUDA 6 CM. B KOHIIE pa3jiena
LB
4,5 CTATYC LLUIEN®A 7 CM. B KOHIIE pa3jena )
6,7 CTATYC LIUIEN®A 8 CM. B KOHIIE pa3jena *
*00 : TIOXKAP
01 : BHUMAHUE
10 : HOPMA

11 : HEUCITPABHOCTb

6.1.7. Peructp 0006h.
ConepXUMO€ PErucTpa ompenessieT TeKyumii craryc uueidos 9 - 16 npubdopa:

BAWT BUT ITAPAMETP 3HAYEHUE
0,1 CTATYC LIUIEN®A 9 CM. B KOHIIE pa3jierna ’
2,3 CTATYC LUIJIEU®A 10 CM. B KOHIIE paszena -
HB
4,5 CTATYC LLUIEU®A 11 CM. B KOHIIE pa3jena )
6,7 CTATYC LLUIEN®A 12 CM. B KOHIIE pa3jena )
0,1 CTATYC LLUIEN®A 13 CM. B KOHIIE pa3jena )
2,3 CTATYC LLUIEN®A 14 CM. B KOHIIE pa3jena )
LB
4.5 CTATYC LIUIEN®A 15 CM. B KOHIIE pa3jena *
6,7 CTATYC LIUIEN®A 16 CM. B KOHIIE pa3jierna ’
*00 : [IOXKAP
01 : BHUMAHHE
10 : HOPMA

11 : HEUCITPABHOCTb

B nmpu6ope «IXOHT-161»-01 3HaueHne peructpa Beerna paBHo AAAAh.
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6.1.8. Peructp 0007h.
CozepKuMoe perucTpa onpeersieT TeKyIui CTaTyc HCTOYHHKA TMTaH!s Iprdopa:

BAUT ITAPAMETP 3HAYEHUE
0: HOPMA

HB CTATYC PE3EPBHOI'O HUI1 1 - HEMCITPABHOCThD
0: HOPMA

LB CTATYC OCHOBHOI'O HUI1 1 - HEMCITPABHOCTD

6.1.9. Peructp 0008h.
CozepkuMoe perucTpa onpeelsieT TeKyIui cTaTyc apXuBa Ipuoopa :

BAUT ITAPAMETP 3HAYEHUE

HB Ne TIOCJIEHEN 3ATTMCH APXVBA 0...250

255 : HET IIEPEIIOJIHEHU
170 : IIEPEITIOJIHEHME

LB CTATYC APXHBA

6.1.10. Peructp 0009h.
CozepxiMOe PerucTpa ompeessieT TEKYIHH PexXUM paboTsl mpubopa :

BAUT ITAPAMETP 3HAYEHME
0 : HOPMA
HB CTATYC IIJTATHI 1 1 : HEUCITPABHOCTD ITJTATBI
UL 1-8
0 : HOPMA
LB CTATYC IIJTATBI 2 1 : HEUCITPABHOCTD ITJIATBI
L. 9-16

6.1.11. Peructp 000Ah.

Peructp npennazHadeH aist BeIBosa npubdopa u3 pexrnma «I[1OXAP» no mueiidam 1 -
16 B pexxum «HOPMA.

Jis mpoBeieH sl Onepay He0OX0AUMO 3amKcaTh B perucTp uuciio AASSh.



CIIP.425521.003 11
6.1.12. Peructpsi 0100h ... 01FAh.
CoepKIMOe perrCTPOB YKa3bIBaeT Ha apXUBHBIE 3aITMCH IIPUOOpa.
Pernctpsr nmeror HecTaHmapTHBI Gopmar u umHy B 10 Gaiit. Hymeparms perucrpos
CKBO3Hasl.

BAWUT ITAPAMETP 3HAYEHUE

v | crancuinon -4
» | cocumioonss TS ot
» | cmncumioons- oo oty T
+ | cratvcmmmieos 13-t CIPYKTYPA SKBHBAIIEHTHA
;| T
o | e TS e T
T | emmen (T PR T
o | wmosmon TS ot T
5 | craTvcrEsErBiOrO M CTPYKTYPA DKBHBAIIEHTHA
10-LB CTATYC OCHOBHOI'O UIT EEP]SYAI%:E]\F[;E?[};?]?]I)]?AA&I)EOE}THA

7. Copoc Hacrpoek nnrepdeiica RS-485 npuoopa AXOHT-16U.
s anmapatHOTro cOpoca CeTeBOro ajpeca U CKOPOCTH Mepefaynd MOLYJIS IPOU3BECTH
CIICAYIOILYFO MOCIIEI0BATEIBHOCTD ICHCTBHIMA.

1. IlepeBecTr 3aMOK OJIOKHPOBKH KJIABHATYPHI B MOJ0KEHHE «OTKPBITOY.

2.  VnaepxuBas OJHOBPEMCHHO KHONKH 2,3 TIEPEBECTH 3aMOK OJOKHUPOBKH
KIABHATYpPHl B TOJOXEHHE «3akpbiTo». [lpu 3ToM wacel mpubopa
cOpachIBAlOTCS U OTCYCT BPEMEHM HAYMHACTCS CO 3HaYCHUS «12:00%.

3. OrmycTuTh KHONKH 2,3.

B pesynbprare npoBeneHusI OMUMCAHHOM BbIIIE MOCIEA0BATENBHOCTH ACUCTBUN CETEBOU
azpec mpubOpa CTAaHOBUTCS paBHBIM 247, cKOpocTh 0OMeHa 1o nHTepdeiicy RS-485 — 9600
oox.
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[punoxenue 1.

[MoamporpamMma airopuTMHYECKOTr0 (POPMUPOBAHNS KOHTPOJIBHOM CyMMEI Ha SI3BIKE
PASCAL:

type TUartBuf: array[0..255] of Byte;

function CRC16(buf: TUartBuf; count: Byte): Word;
var 1 I word;
crc : word;
J : byte;
begin
CRC:=$FFFF;
for 1:=0 to count - 1 do
begin
CRC:=CRC xor buf[i];
for j:=0 to 7 do
begin
if (CRC and $0001) = O then CRC:=CRC shr 1
else
begin
CRC:=CRC shr 1;
CRC:=CRC xor $a001;

end;
end;
end;
Result:=CRC;
end;

ITpumep pacuera CRC16:
buf[0]:= $AA;

buf[1]:= $BB;

CRC16( buf, 2 ) = $633F
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