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1 HACTPOWKM NIUHUN CBA3U

WHTepdeiic RS-232C RS-485

CkopocTb 0bmeHa, 6ut/c 9600; 19200; 28800; 38400; 9600; 19200
57600

CeTeBol agpec 1-32

CrapT-6ut 1

Cron-6ut 1

But gaHHbIX 8

YnpaBneHne noTokom HeT

KoHTponb YéTHoCTH HeT

2 OBLUAA CTPYKTYPA NAKETA OAHHbBIX

Mocbinka «Beaywero» ycrporcrtea (MK, A4 v 1.4.)

Baunt 0603Ha4YeHne Mpumep OnucaHue
0 SIG 55 [NpusHak Ha4Yana naketa
ADDR o1 CeTeBoW agpec BEAOMOro yCTPOMCTBA, KOTO-
pomy agpecyeTcs naket
2 IADDR FE VIHBEpCHOE 3HaYeHne CeTeBoro agpeca
['pynna komaHA:
3 CGRP OF 00 — KOMaHAbl YCTaHOBMEHWS CBA3Y;
OF — KOMaHAbl YTEHUSI NaMATY;
4 CMD 02 MaeHTndmkaTop KoMaHapl
5 LEN 02 Yucno 6ant nocblnaemblix AaHHbIX (0..40)
[aHHble (ecnn TakoBble eCcTb)
5+LEN CS KoHTponbHas cymma (gononHeHue oo Hyns)*

l'lgmmeanme: BCe 3Ha4YeHnda 4mcen wectHaguartepuyHble.

OTBeT «BEAOMOro» ycrponcraa (Tennocyetumk, AM)

BaiT | O60o3HauyeHune | NMpumep OnucaHue
0 SIG AA lMpu3Hak Hayana naketa
1 ADDR 01 CeTeBOW agpec ycTponcTea
2 |ADDR FE VIHBEpCHOE 3HaYeHWe CeTeBOro agpeca
3 CGRP OF "pynna koMaHg
4 CMD 02 ViaeHTudukaTop komaHabl
5 LEN 02 Yucno 6anT nocklnaemblx AaHHbIX
6 DATA 04
5+LEN CS KoHTponbHas cymma (gononHeHue Ao Hyns)

* KoHTponbHas cymMmMa nockinaemMoro/mpuHuMaeMoro naketa paccymtbiBaeTcs kak CS =
NOT (B;+B,+Bs+...+By), roe Bi...By - mocrnepoBatenbHocTb 6alT nakeTa, Uckmo4as
6awT KoHTposnbHoW cymmbl, NOT — onepauusi nobutHoro normdeckoro «HE».

HaunHaa c Bepcuun MO 2R.37 BBeAeH psan AOMNONMHUTENbHbIX KO-
MaHA, npeAHasHauyeHHbIX MpeuMyllecTBeHHO ans paboTtel ¢ GPRS-
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moaeMamu. [lanee rno TeKCTy 3T KOMaHAbl U CBA3aHHbIE C HUMU U3Me-
HEHUA B CTPYKTYype 3al'lp0COB/OTBETOB OTMEUEHbl 3HaKOM #.

Takxe HaumHas c Bepcuit MO 2R.37 mMakcumanbHoe yncio 6anT 3a-
npawvBaeMbliX AaHHbIX B KOMaHaax uteHus Tanmepa 2K u Flash yBe-
nn4yeHo o 256 (3HaveHme 00 nons TLEN cooTtBetcTBYeT 3anpocy 256
6anT paHHbIX)

4 Tennocyetunk TOM-104. OnucaHmne npoTokosia 0bMeHa.



3 KOMAHObI YCTAHOBJIEHUA CBA3U

3.1 UneHTndomkaumna yctponctaea (komaHga 0000)

Mocbifika «BeayLlero» yCcTponcTea

Baunt 0603Ha4YeHne Mpumep OnucaHue

0 SIG 55 [Npu3Hak Ha4Yana naketa

1 ADDR o1 CeTeBoOW agpec BeAOMOro yCTponCTBa, KOTo-

pomy agpecyeTcs naket

2 !ADDR FE VHBepCcHoe 3HaYyeHne ceTeBoro agpeca

3 CGRP 00 pynna komaHg

4 CMD 00 MaeHTndrKaums ycTponcTea

5 LEN 00 Yucno 6anT nocklnaemblix AaHHbIX (0)

6 CS AB KoHTponbHas cymma (gononHeHue Ao Hyns)
OTBeT «BEAOMOro» YCTPOMCTBA
Baut O6o3HaveHue Mpumep OnucaHue

0 SIG AA lMpu3Hak Hayana nakerta

1 ADDR 01 CeTeBOW agpec ycTpoucTBa

2 IADDR FE VIHBEpPCHOE 3HaYeHWe CEeTEBOro agpeca

3 CGRP 00 "pynna komaHg

4 CMD 00 MaeHTudumkaTop KomaHabl

5 LEN 08 Yucno 6anT nocklnaembix AaHHbIX

6 DATA ‘T

7 DATA ‘E’

8 DATA ‘M’

9 DATA ‘1

A DATA ‘0’

B DATA ‘4

C DATA

D DATA 1

E CS KoHTponbHas cymma (gononHeHvne oo Hynsi)
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4 KOMAHAbI YTEHUA U3 NAMATU

4.1 YteHmne namaTtu Tanmepa 128 6ant (komaHga 0F02)

Mocbifika «BeayLlero» yCcTponcTea

Baunt 0603Ha4YeHne Mpumep OnucaHue
0 SIG 55 [Npu3Hak Ha4Yana naketa
1 ADDR o1 CeTeBoOW agpec BeAOMOro yCTponCTBa, KOTo-
pomy agpecyeTcs naket
2 !ADDR FE VHBEepCcHOe 3HaYeHwne ceTeBoro agpeca
3 CGRP OF pynna komaHg
4 CMD 02 YteHne namaTtn Tanmepa 128
5 LEN 02 Yucno 6anT nocklnaemblx AaHHbIX (2)
6 TADDR 00 HavanbHbln agpec B namaty Tanvepa 128
7 TLEN 10 [nvHa cyuTtbiBaeMoro 61oka gaHHbIX (1..64 6ant)
8 Cs KoHTponbHasa cymma (4onofiHeHve A0 Hyns)
OTBeT «BEAOMOro» yCTponcTBa
Baunt 0603Ha4YeHne Mpumep OnucaHue
0 SIG AA [Npu3Hak Ha4Yana naketa
1 ADDR 01 CeTeBOW agpec ycTpoucTBa
2 |ADDR FE VIHBEpCHOE 3HaYeHne ceTeBoro agpeca
3 CGRP OF [pynna komaHg
4 CMD 02 YTteHne namsaTu Tanvepa 128
Yucno 6anT nocklnaeMbix AaHHbIX (PABHO MOS0
5 LEN 10
TLEN B nocblnke BegyLLero)
6 DATA [aHHble
DATA
5+LEN CS KoHTponbHas cymma (gononHeHue o Hyns)

4.2 YteHmne namatu Tanmepa 512 6ant (komaHga OF01)

Mocblfika «BeayLlero» ycTponcrea

Baunt 0603Ha4YeHne Mpumep OnucaHue
0 SIG 55 [Mpu3Hak HavYana naketa
1 ADDR o1 CeTeBol agpec BeOMOro yCTponcTsa, KoTo-
poMy afpecyeTcs naket
2 !ADDR FE ViHBepCcHOe 3HaYeHwne ceTeBoro agpeca
3 CGRP OF [pynna koMaHg
4 CMD 01 YrteHne namaTtu Tanmepa 2K
5 LEN 03 Yucno 6anT nocklnaemblix AaHHbIX (3)
6 TADRH o1 HaqaanPM ajipec B namATX Talimepa 2K
(cTapLumni 6anT)
7 TADRL 80 Haqaant:m afipec B namaTh Tafimepa 2K
(Mnagwwun 6ant)
TLEN 20 ﬂn@Ha cuyutbiBaemoro 6noka gaHHbix (1..64
6awT)
CS KoHTponbHas cymma (gononHeHue o Hyns)
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OTBeT «BELOMOro» yCTpOlCTBa

Baut O6o3HayeHue Mpumep OnucaHue
0 SIG AA lMpu3Hak Hayana naketa
1 ADDR 01 CeTeBOW agpec ycTpoucTBa
2 |ADDR FE VIHBEpCHOE 3HaYeHWe CeTEBOro agpeca
3 CGRP OF pynna koMaHg
4 CMD 01 YrteHne namaTtu Tanmepa 2K
5 LEN 20 Yucno 6anT nockinaembix AaHHbIX (paBHO MO0
TLEN B nocbinke BegyLiero)
6 DATA [aHHble
DATA
5+LEN CS KoHTponbHas cymma (gononHeHue 4o Hyns)

4.3 YteHune namatm Flash 128K 6anT (komaHga 0F03)

Mocbinka «BeayLlero» ycTponcTaa

Baunt 0603Ha4YeHne Mpumep OnucaHue
0 SIG 55 [Npu3Hak Ha4Yana naketa
1 ADDR o1 CeTeBoW agpec BEAOMOro yCTPOMCTBA, KOTO-
poMy afpecyeTcs naket
2 |ADDR FE VIHBEepCHOE 3HaYeHWe CeTeBoro agpeca
3 CGRP OF pynna komaHg
4 CMD 03 YteHune namsaTtu Flash
5 LEN 05 Yucno 6anT nocklnaemMbix AaHHbIX (5)
6 RESERVED 00
7 FADR2 00 HavaneHbin agpec B namsTty Flash (ctapuuin 6anr)
8 FADR1 00
9 FADRO 80 g:;%nwbm agpec B namsAtu Flash (mnagwwmn
A TLEN 20 ﬂn?Ha cunTbiBaeMoro 6oka AaHHbIx (1..64
Gawi)
CS KoHTponbHas cymma (gonosnHeHue 4o Hyns)
OTBeT «BEAOMOro» yCTponCTBa
Baunt 0O603Ha4YeHune Mpumep OnucaHue
0 SIG AA Mpu3Hak Hayana naketa
1 ADDR 01 CeTeBoW agpec ycTponcTea
2 !ADDR FE VHBepCcHOe 3HaYeHwne ceTeBoro agpeca
3 CGRP OF pynna koMaHg
4 CMD 03 MaeHTudumkaTop KomaHabl
Yucno 6anT nocbinaemMblx AaHHbIX (PaBHO Moo
5 LEN 40
TLEN B nocbinke BegyLlero)
6 DATA [aHHble
DATA
5+LEN CSs KoHTponbHas cymma (gonorHeHue Ao Hyns)
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4.4 YteHne onepaTtuBHOM namATu (komaHga 0C01h)

Mocbinka «BeayLlero» ycTponcTea

Bant O6o3HaveHue Mpumep Onwucanue

0 SIG 55 [Mpu3Hak Havana nakeTa

1 ADDR o1 CeTeBoW agpec BeAOMOro yCTponcTaa, KoTo-
pomy agpecyeTcs naket

2 !ADDR FE VIHBEpCHOEe 3HaYeHne ceTeBoro agpeca

3 CGRP 0oC pynna komaHg

4 CMD 01 YTeHne onepaTUBHOW NamsATH

5 LEN 03 Yucno 6anT nocblinaembix AaHHbIX (3)

6 TADRH o1 Haqaanvbm afipec B onepaTMBHON NamaTh
(cTapumnin 6anT)

7 TADRL 80 Haqaanbvm a[ipec B ONepaTMBHOM NamATH
(Mnagwwuin 6an)

TLEN 40 ﬂﬂ?Ha cunTbiBaeMoro 61oka gaHHbix (1..64

6an)

9 CS KoHTponbHas cymma (gononHeHune 4o Hyns)

OTBeT «BEAOMOro» yCTponcTBa

Baunt 0603Ha4YeHne Mpumep OnucaHue

0 SIG AA lMpusHak HavYana naketa

1 ADDR 01 CeTeBOW agpec ycTpoucTBa

2 IADDR FE VIHBEpPCHOE 3HaYeHWe CEeTEBOro agpeca

3 CGRP 0oC pynna koMaHg

4 CMD 01 YTeHne onepaTtnBHOM NamMaATH

5 LEN 20 Yucno 6anTt nockinaembix AaHHbIX (paBHO Norto

TLEN B nocblnke BegyLLero)

6 DATA [aHHble

DATA
5+LEN CS KoHTponbHas cymma (gononHeHue o Hyns)
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5 CTPYKTYPA OAHHbBIX, XPAHALLUXCA B MAMATHU

TEMNMOCYETYUKA

5.1 NamaTb Tanmepa 512 6anT

Appec EanHuubi
(HEX) Uma Tun OnucaHue N3MepeHMs
0000 DEV_NUM C[6] 3aBO/CKOM HOMep npubopa (TekcTo-
Bas CTPOKa)
000A DU_INDEX C [vameTp ycnosHoro npoxoga*
Kog | Oy, mm | Gmin | Gmax
0 15 0.03 | 6.0
1 25 0.08 | 16.0
2 32 0.15 | 30.0
3 40 0.2 40.0
4 50 0.3 60.0
5 80 0.8 160.0
6 100 1.5 300.0
7 150 3.0 600.0
0022 G_TYPE C 0 — nporpaMmmupyemoe 3HadyeHue
pacxoga
1 - nsmepsiemoe
0023 G_PROG C [Mporpammupyemoe 3HayeHue pac-
xoaa, % ot Gmax
0024 G_MIN_UST Cc YcrtaBka Gmin 0.05%
Gmax
0025 G_MAX_UST C YcraBka Gmax 1% Gmax
0031 T1_TYPE C 0 — nporpammupyemMoe 3HaveHue
Temneparypbl
1 - nsmepsiemoe
0032 T1_PROG C lMporpammumpyemoe 3Ha4yeHue Tem- rpag.
nepatypbl T1
0033 T1 CHANNEL C KaHan Temnepatypbl ansi T1
0034 T2_TYPE C 0 — nporpaMmmupyemoe 3HadyeHue
Temneparypbl
1 - nsmepsiemoe
0035 T2_PROG C [Mporpammmpyemoe 3Ha4eHve Tem- rpag.
nepatypbl T2
0036 T2_CHANNEL C KaHan Temnepatypbl gna T2
0037 P1_TYPE C 0 — nporpamMmmupyemoe 3HayeHue
AaBneHusi
1 - nsmepsiemoe
0038 P1_PROG C [Mporpammumpyemoe 3HayeHve as- 0.1 Mna
nexHva P1
0039 P1 CHANNEL C KaHnan paBnenusa ans P1
003A P2_TYPE C 0 — nporpaMmmupyemoe 3HayeHue
AaBneHus
1 - nsmepsiemoe
003B P2_PROG C [Mporpammupyemoe 3HaveHne fas- 0.1 Mna
nexvs P2
003C P2 _CHANNEL C KaHnan gaBneHusa gna P2
003D DELTA_T C MvHMManbHas pa3HoCTb Temnepa- rpag.
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Appec EanHuubl
(HEX) Uma Tun Onucanue n3MepeHus
Typ
0041 SYS_TYPE Twn TennocucTembl
00 - Pacxogomep V
01 - Pacxogomep M
02 - Maructpansb
03 - Mopgava
04 - ObpaTka
05 - TynukoBas BC
06 - MNoanutka HCO
07 - MoanuTka UCTOYHMKA
0144 VH L Llenasi yacTb uHTerpaTtopa obbvema V w3
0148 VL F Opo6Has YacTb uHTerpaTopa obbe- e
ma VvV
014C MH L Llenasi yacTb nHterparopa maccel M T
00150 ML F [pobHas yacTb nHTerpaTopa maccol T
M
00154 EH L Llenas yacTb uHTerpaTopa aHeprumn MBT*y
E
00158 EL F [pobHas YacTb nHTerpaTopa aHep- MBT*y
mn E
015C T WRK L Obuiee Bpemsi paboThbl Nnpubopa c
0160 T CNT L Bpems HapaboTku 6e3 omnbok c
0164 T _FAIL L Bpemsi HaxoxaeHusi B oLumbkax C
0168 T DT L Bpems HaxoxaeHus B oLinbke c
dT<dTmin
016C T_GMAX L Bpemsi HaxoxaeHus B owmbke G > c
Gmax
0170 T_GMIN L Bpems HaxoxpeHus B owmbke G < c
Gmin
0174 TEKERR C Tekywne owmbkm **
0175 TEHERR C Tekywne owmbkm **
0176 T1 | Temnepatypa T1 0.1 rpag.
0178 T2 | Temnepatypa T2 0.1 rpag.
017A P1 C [asnexue P1 0.1 Mna
017B P2 C [asnexue P2 0.1 Mna
01B8 ADDR_HOUR L AJpec cnegytoLler HacoBOWn 3anucu
01BC ADDR_DAY L AJpec criegytoLlen CyTo4HOM 3anucu
01CO0 ADDR_MONTH L AJpec criegytoLlei 3anucu Ha oT-

YeTHYI0 Jarty

MpumeyaHus:
a) Bce uucna, saHumarowme 6onee 1 6avita, XxpaHATCA B NaMsATU TeNiocyeTyuka B popmaTte
Motorola (MSB->LSB), To ecTb Ans npeobpasoBaHus 3Tux Yucen B popmar Intel, npyumeHs-
eMblii B PC-COBMECTUMBIX KOMMbIOTEPAX, HEOOXOAMMO NOMEHATL NOpsaok 6awT Ha obpaT-

HbIW;

6) Tunbl gaHHbIX: F — float (4 6aiiTta); L — long (4 6aiita); | — Int (2 6aiita); C — Char (1 6anT);
BCD — 4ncrno B BOMMHO-AECATUHHOM KoAe.
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5.2 MamaTb Tanmepa 128 6anut

Appec EanHuubl
(HI'E)X) Uma Tun OnucaHue H3MEpEHUS
0000 t ss BCD Tekyulee Bpems (cekyHabl)
0001 . mm BCD Tekywiee Bpemsi (MUHYTbI)
0002 t_hh BCD Tekyulee Bpemsi (4acbl)
0004 t dm BCD Tekywas garta (geHb)
0005 t my BCD Tekywas gata (mecsu)
0006 tyy BCD Tekywlas gata (rog)
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5.3 OnepaTtuBHas namsATb

?:I'E);;t Umn Tun Onucanue Ef:::::l:m
0B8 rshv = :slg);ug::n?aqenwe o6bemHo- -
0BC rshm = ::';};UéfgnzHaHeHMe MaccoBO- Ty
0Co tmp F2] Tekyline 3HaueHnsa Temnepa- oc

Typbl N0 KaHanam
0cs prs F2] Igi};u:gﬁ:;aqemn [aBneHust MMa
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5.4 NMNamaTb Flash 128 KbanTt

B namatm Flash 128 K6anT xpaHWTCAa apxwB CTaTUCTUKW, COCTOS-
WNA N3 OAHOTUMHbIX 3aNnUCeN :

CrpykTypa Integrators (MHTerpaTopbl)

Anpec EovHuubl
(HEX) Umsna Tvn Onucaxue n3MepeHus

+0000 DATE BCD[4] EF))GMH 1 gaTa 3anvcum (44 44 MM

+0004 VH L Llenast yacTb nHTerpatopa obLema me

+0008 VL = Jél“rzgmaﬂ yacTb MHTerpatopa obb- e

+000C MH L Llenas 4yacTb MHTErpaTopa maccol T

+0010 ML F 5306Haﬂ YacTb UHTerpaTopa mac- T

+0014 EH L Llenas yacTb nHTerpaTopa aHeprum MBT

+0018 EL = [pobHas yacTb uHTerpaTopa MBT
3Heprum
BpemMs paboTbl npubopa npu no-

+001C ALLTIME AHHOM NUTAaH cek

+0020 TIMEWORK L Bpemsi paboTbl cuctembl 6€3 oLLIMBOK cek
Bpems B owmnbke «TexHn4yeckas He-

+0024 TIMETN L MCMPaBHOCTbY cex
Bpems B owmbke «pa3HoCTb TeMne-

+0028 TIMEDT L paTyp MeHbLLE MUHUMAIbHONY cex
Bpemsi B ownbke «pacxon MeHblue

+002C TIMEGMAX L MUHAMATEHOMOY cek
Bpewms B oumnbke «pacxon 6onblue

+0030 TIMEGMIN L MAKCUMAHBHOTO» cek

+0034 TEKERR C Ownbkn **

+0035 TEHERR C Owwmnbkn **

+0036 T 1[2] TemnepaTypbl °C/100

+003A P C[2] [asneHus MMa/100

+003F check C KoHTponbHas cymma *

* KoHTposnbHas cymma 3anucu ctatucTuku TOM-104 paccumThiBaeTCs Kak npocTas
cymma Bcex baT 3anvcu, kpome 6aiita KOHTPOSbHOW CYyMMbI.

** Hanuume KOHKPETHOW owMnbKKM onpenensieTcs nNpoBepKor COOTBETCTBYHO-
wnx 6utosB (ecnu pesynbTaT onepauun «nornyeckoe U» 6anta M Mackm HeHy-
NeBOl, UMEeeT MeCTO COOTBEeTCTBYIoWasa ownbka):

Bant Macka Owmunbka

TEHERR FF TexHn4eckas HemcnpaBHOCTb (4)

TEKERR 01 Pa3HocTb TemnepaTyp MeHbLle MUHUManbHoM (3)
TEKERR 02 Pacxoa MeHbLue MuHumansHoro (1)

TEKERR 04 Pacxop 6onblie MakcumarnbsHoro (2)
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3anucu pacnpegeneHbl B aApecHOM MpPOCTPaHCTBE MaMsaTM cnepy-
OWKnM o0bpa3om:

Ne 3anucu AnpecHoe NpocTpaHCTBO Onucaxue

0-1535 00000000 — 00017FFF YacoBble 3anvcu (1536)
1536-1903 00018000 — 0001DFFF CyToyHble 3anvcu (368)
1904-2047 00078000 — 0007FFFF 3anucu Ha oT4eTHyto gaty (144)

14 Tennocyetunk TOM-104. OnucaHmne npoTokosia 0bMeHa.




Tennocyetunk TOM-104. OnucaHmne npoTokosia 0bMeHa.

15



