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1.BBenenue
[Iro3 UNI292 gBnsieTcst yCTPOMCTBOM , MO3BOJISIOIIUM HHTETPUPOBATH
CEeTh IIporpaMMupyeMbix KoHTpoJuiepoB NovaNet ¢pupmser Fr.Sauter
C pacmpocTpaHeHHOU ceThio ModBus 171 cOBMECTHOTO yrpaBjeHUs ,
BU3yaJIu3alliy , yAaJIECHHOTo cOOpa JaHHBIX C MOMOIIBIO €TUHOTO
uHpopmainmoHHoro nporokona . Ha pucynke 1 npuBesieH npumep Takoi
VHTETPALMA U MECTO NTOAKIIFOUYECHUS LILTI03A .

SCADA cucrema ¢ OPC
cepBepom Modbus

f=— CeTb
1T Modbus RTU




2. Texun4yeckue BONPOCHI
2.1 ®uinocodpus

Kaxxnoit ctanumu AS cetu novaNet, TOAKIIOYEHHON (PU3HMYECKH K IIITIO3Y
UNI292 , BeifensieTcs onepaTiBHAs MaMsATh B KOHTpoJsuiepe nuito3a (RAM map)
JUISL XpaHEHUs TapaMeTPOB U TAaHHBIX mpoiiecca onpoca ctaniuii AS (baza qaHHbBIX
IUTF034).

ABTOI.IHT_II'I&CI‘.’HH
HACTPOHEKA
LUMH 3 M3

- In / Sut modul
- MFA

-HA

-KC

- Parameter

User data

Up/ Downlaod

' MFA 0D 255
As51

MapameTpbl { KonmaHabi
as telegram :> As2 H

Hovallet DART .
AS_telegramm Data access ASn Data access ) st
microprogram < :—: > : :—: : microprogram

Ny RAM map £

Wnw3 EYZ293

7 N
EY3600 RS232
novaNet Modbus

Hcnons3ys mapaMeTpsl Ipoliecca ornpoca , ¢ HOMOILIBbI0 MUKPOIIPOTPaMMBbI
novaNet UART, nocsutarorcs tenerpaMmmel onpoca stueek namatu MFA AS
CTaHUUMU , TOJTyYEHHbIE JaHHbIE TOMEMIAIOTCS B COOTBETCTBYIOLIUE SUYEHKU
RAM nawmsaru uuro3a . Takum 00pa3oM opranu3yeTcsi JMHAMUYECKUI TPOLIECC
konurpoBaHug namMatu MFA AS cranuuii B COOTBETCTBUHU C PUIUCAHHBIMU UM
Tunamu JaHHbIX (onpeaenstorcs KC — kogoM KapThl) BO BHYTPEHHIOK 0a3y
JAHHBIX IUTIO34.

Bce 3anpocsl nocrymnarorniye co ctoponsl cetd Modbus o6pabdaTbeiBaroTCs
MuUKpornporpammoit nporokona Modbus RTU , kotopasi BBIOMpaeT TOUKU JaHHBIX



U3 BHYTpEHHEHN 0a3bl 1UTI03a , yunThiBas aapecanuio MFA (auanazone 0... 255)

1 HOMEp CTaHIIMU HO yXe B ceTd Modbus .

Komanne! ,moctynatomiue oT Mactepa cetu Modbus ,momMeniaroTcs B CTEK KOMaH/

Y 3aTeM MEePEIat0TCsl IPUOPUTETHBIMU TeJIETpaMMaMU B COOTBETCTBYoIUE AS.
[Ipu 3amycke NUII03 OPOU3BOJUT MPOIIECC ABTOMATUYECKON apaMeTpU3alivu.

T.e. untaer n3 ykazanHbix AS cetu NovaNet Bcro 3anncannyto CASE FBD

HH(pOPMAIIHIO U Jjajiee 3alyCKaeTCs MPOIeCC ONMpoca JIaHHBIX.

2.2 ITapamerpu3auus ¢ nomombio CASE FBD

[Tapamerpuzanus AS ¢ nomomibto CASE FBD BeInmonHA€TCS aBTOMaTHYECKH

Ha ATare BKJIOYEHHS MUTAHUS IUTI03a WK [PU POrPaMMHOM PECTapTE.

st kaxxoro MFA, KOTOpbIil Ha3HAYaeTCA KaK aJipec nepeaadn , MoAyJib BBOJAA -
BBIBO/Ia anmnapaTHbIX CPEACTB UICHTU(DUITUPYETCS B COOTBETCTBUU C KOJIOM IIAThI
arrapaTHbIX CPEJICTB U TUIIOM TOYKH JAHHBIX.JTO 03HAYAET ,4TO

nporpaMMmsbl , HarMcanHble JIs Becex AS cetr NovaNet , TOJDKHBI OBITh 3arPy>KEHbI
B CBOM CTaHLIMM JO MOJKIIOYCHHS U034,

1111103 Ha 3Tane mapameTpu3aluy MOCIeI0BATENBLHO ONPAIIMBACT BCE
YKa3aHHBIE B CIIHCKE CTAaHIUHU AS MPHU 3TOM OH OINPEIEISET TUIl CTAHLIUY ,
BbIOMpaeT mabioH cTaHAapTHBIX it 3Toro Tuna MFA . Jlns Bcex Soft MFA
aJpecoB , KOTOPBIC HE BXOJIAT B 1I1a0JI0H , MPOU3BOJAUTCS OMPOC UX 3aMEHUTENCH
Hard xonoB muiatsl .I1o pe3ynbTaTam onpoca HaCTpauBaeTCsl CTPYKTYpa
MMapaMEeTPOB KAKAOU AS .

2.2.1 OTHOLIEHUS MEXKAY MOAYJISIMHA BBO/J1a- BbIBO/Ia, TUIIAMM TOYEK JAHHBIX H
(GpYHKUMOHAIBHBIMHU KOJXAMM .

Cnenyroias TabauIla MOKa3bIBAET OTHOIIEHMS MEXKY KOJIaMH COOTBETCTBYIOIIEH
IJ1aThl allapaTHBIX CPEACTB, TUIIAMU TOUYEK JAHHBIX U COOTBETCTBYIOIIUMHU

CASE FBD mopynsimu BBOAa - BEIBOJA, U Takxke Kojgamu GyHkiuii Modbus:

Datapoint function Hardware CASE FBD Datapoint Function code
card code modules type

Measured value 50.51,.. Al 2to 9 3,4

Metered value C1.C0.D0,.. Cl 2109 3,4

Setpoint 40,70, Al-Soft 2t0 9 3/6

Setpoint with ARM AOD, AQ 2t0 9 3/6

Alarm / status // BRM 10,.. Bl (fC8) // DI (fCl) 1 1,23 4’

Switching command 20, DI-Soft (fCl) 1 1/5

Switching command 30, DO (fCl) 1 1/5

with BRM




Datapoint type(Tunsl Touek 1aHHBIX)
[TonnepkuBarOTCs CAEAYIOIINE TUIBI TOYEK JAHHBIX:

Datapoint type: Value range:
1 = Bit 0, 1
2 = 16-bit unsigned 0..65535
3 = 16-bit signed -32767..32767
4 = 32-bit unsigned 0..2% "
5 = 32-bit signed - e o e
6 = 32-bit unsigned swapped 0..2% "
7 = 32-bit signed swapped o e g
8 = |IEEE floating point 32-bit 3.4x10%

9 = |IEEE floating point 32-bit swapped 3.4x10%

32-bit TUI JAaHHBIX 3aHUMAET JIBa MOCIIEI0BATEIbLHBIX PETUCTPa U
uHTepnperupyercs kak 'big-endian' (High/Low-Word) dopmat ganubIX.
'swapped' 32-bit TUIT TaHHBIX HHTEPHPETUPYETCS ABYMs 16-bit peructpamu B
'little-endian' (Low/High-Word) ¢opmare.

IIpumeuyanue: MoryT HHTEPHIPETUPOBATHCS TOJBKO KaK IBOMYHbBIC 3HAYCHHS.
Hpyrue tunel ganueix, Tuna BCD kogoB uncen ,Ctpoku ASCIIL, u T.1. HE MOTyT
ObITH 0OpaOOTaHBI.

Cnpagka:

'little endian'- npsiMoii nopsiok 6aiiToB ( hopMat XpaHeHUs U NEPEIauYn TBOUNIHBIX
JTaHHBIX, IPX KOTOPOM CHayasia repeaaeTcs MIaaiui (HauMeHee 3HaYuMblIil) OUT
(OaiiT))

'big-endian' - 00paTHBII TOPS0K OaiiTOB ( hopMaT JjIsl XpaHEHHUS U TIepeiaun
JIBOMYHBIX JAHHBIX, IPU KOTOPOU cTapiuii (Hanbosee 3HauuMbIi) OUT (Wi OaiT)
nepeiaeTcs cHavana; )

Onucanue Touyek JaHHBIX

Kaxpnas crannusa AS cemerictBa nova3600 nmeer nmamsate pasmepom 256 MFA
i 128 MFA .

Kapra onepatuBHoii mamsatu pazouta Ha 256 MFA s (i 128 MFA © s)
(Mamuusbix Tounbsix AapecoB) co 128 cioBamu ganHbIX (data words) (32 6uta)
KaXJ10€.



u MFA 60 B4 128 755
pw| Hardware 3 Software
¥ || addresses 28 addresses
I/ O £3 o
a1 e m
3
Hardware Software Control-panel access
addresses addresses Spontaneous-response bit
text ’ text ' Protocol zone/category
. Address text
54 Marker
Firmware
modules Common Spare
ad
% Moves 'E i3 Moves
list B : E E‘.ﬁ list
for AS mit 128 MFAs Ew Ew E‘g‘ 2| EB R
4 EEEH I B ]
12 : ¥

Crannus aBromatusanuu ¢ 256 MFAs :
noval06 (EYL 106 FOO1)
nova215 (EYL 215 FOO1)
nova220 (EYL 220 FXO01)
nova225 (EYL 225 F001)
nova230 (EYL 230 FOXX)

Crannus aBromatusanuu ¢ 128 MFAs :

ecos (EYE 2XX FXXX)

nova210 (EYL 210 FXO01)

novaflex (EYR 203F001, EYR 207F001)

03 onpenenser pa3Mep aBTOMaTUYECKH 110 TUITY CTAHIIMM U BBIJIETISET y ce0s
MaccuB 11 Oydepa BeauuuH [256 x 4] 6aiT unu [128 x 4] OaiT .

2.2.2 Annapatnble aapeca ( Hardware addresses)

AJZlpecHBIN MHTEPBAJI anapaTHBIX CPEACTB C €r0 TEKCTOBOM 00J1aCThIO OJI0Ka
pacnonoxen Mexay MFA 00... 59 u DW 00... 63 B kapTe onepaTtuBHON NaMSTH.
Anpec anmnapatHbix cpencts (Hardware-MFA) - peanbHblil (pu3udeckuil BBOJ WIH
BBIBO/I Ha CTAHIIMHA ABTOMATHU3AIINU , KOTOPBIM SIBISETCS PE3YJIbTaTOM pabOThI
MUKPOIIPOrpaMMBbI Uepe3 aJpeca anmnapaTHbIX CPEACTB ONMPEAEIAETCS KOJAMHU IiaT
arrmapaTHbIX CPEJICTB.

Ko matsl annapaTHbIX CpeAcTB pacnoioxeH B (DW22, 6ut 0-7).



O030p ko0B at annapatubix cpeacts (Hardware card code):

Function of the address Card code
(in Hex)

BFB (binary feedback) 10
BBf + unreal BFB (binary command) 20
BBf + real BFB (binary command) 30
MV Ni/Pt1000 cycle time approx. 5 sec. (measurement) 51
MV Pt100 cycle time approx. 5 sec. 52
MV UIR

slow: cycle time approx. 5 sec 50
fast: cycle time approx. 1 sec 60
AOut alone (32 Bits) 80
AOQOut + BFB 90
AQOut + AFM A0
AOut + BFB + AFM (analog feedback) B0
AQut (8 Bits) 81
AOQut from ASIC 82
MZ + VU cycle time approx. 28 sec (quantity counter/pre-scaler) Co
MZ from ASIC cycle time approx. 28 sec CA

Oobaacts ciioB nanubix (DW hardware and software ) , O030p:




=]
=

Description

Sequence flags

Time mark

BFB (binary feedback)

Measured value

Measurement zero path

Last command to AS bus (Move Out)

Counter reading, current reading

Counter reading, freeze (hour)

Command from telegram or APC to AS bus

Counter reading, hours total

Measured value zero point correction / Counter reading part total

Measured value multiplier / flank weight

Totalisation zero point

Totalisation hysteresis

Measured value reference point (raster threshold)

Measured value - half raster width (raster threshold)

Measured value - lower limit value

Measured value - upper limit value

Counter reading-reference value (raster threshold)

—_ ||| | | | [ =
CO~NDMEWN=COC OO0 EWMN (=IO

Counter reading-half raster width (raster threshold)

N
o

Counter reading - lower limit value

g
g

Counter reading - upper limit value

n
ro

Card code / substitute card code / single but kill

[\
w

Transmission priorities / HDB assignment enable bits

()]
I

Target for external move, measured value - raster threshold

M
o

Target for external move, measured value - limit value

o
(o)

Target for external move, counter reading - raster threshold

Mo
~1

Target for external move, counter reading - limit value

N
(a s

Target 1 for external move, BFB stimulus

[\
w

Target 2 for external move, BFB stimulus

oy
o

Protocol category / killbits / alarm status invers. / batt. authorisation

W
uirg

Time mark, generation

7y
ro

Refi. to forward reference number (move)

oy
oy

HBG parameter

CJ
iy

Blank

€0
]

Spontaneous response AS =2 PC

D
(83

LZ substitute function, acknowledgement status

W
iy

Blank

38-39 | Zone for protocols

40-45 | House address

46 | Dimension, measured variable

47 | Dimension, counter variable

48-55 | Address text

56-63 | Alarm / status / BFB texts




s 0ouiee neranbHOM nHpopMmanuu, cM. Chapter 3 nokymeHnTa
7000968003 N3

2.2.3 Illporpammusie aapeca (Software addresses)

HNHTepBas mporpaMMHBIX aJPECOB C €r0 TEKCTOBBIM OJIOKOM PACIIOJIOKEH MEXKTY
MFA 64... 255 (unu MFA 064... 127) u DW 00... 63 B KapTe onepatuBHO# namsTHu.
[TporpamMmHBIii afpec B OCHOBHOM BEJIET ceOsl KaK aJpec anmapaTHbIX CPEICTB, U
MHUKpOIIpoTrpaMma 3aj1a4u 00pabOTKU OrpeiesieHa MPOrpaMMHBIM KOJIOM TIJIaThI
(DW 22, our 16-23). [Ins napaMmeTpu3aiiiu TporpaMMHOIO JIana3oHa ajpecos, B
CASE FBD Penaktope uMerOTCs ClieliualibHbIE TPOrpaMMHBIE MOTYJIA BBOJIA -
BeiBoAa (Al Soft, Bl Soft, DI Soft...).

2.2.4 YUT0 HY/KHO YYUTHIBATH NPH HANMMCAHUU Nporpamm ¢ nomoumbo CASE
FBD.
[Ipu HanmucaHUU TPOTPaMM HEOOXOAMMO YETKO OMPEAETUTD TUIIBI
(YHKIIMOHAJIbHBIX OJIOKOB BBOJIa-BbIBOJIA , KOTOPHIE OyAYT y4acTBOBAaTh B 0OMEHE
naHHbIMU MexXy ceTsimMu NovaNet u ModBus u kakue pyHKIUM Ha HUX OyayT
Bozsarathed. [lo pyHKIIMOHATEHOMY Ha3HAUYCHUIO PEKOMEHIYIOTCS CIICTYIOIINE
TPYIIIIbI:
1-/Is1 oTOOpakeHus: aHaJIOTOBBIX BEJIMYUH U3MEPEHUN U BHIYMCIICHUIN
2-AHaJNOroBbIE BEJIMYMHBI YCTABOK U KOMaH/I
3- buHapHbBIE COCTOSIHUS U AJIAPMBI
4- buHapHbICe 1 MHOTOCTAIMMHBIE KOMAH/IbI
5- AHaJIOroBbI€ BEJIMYNHBI CYETUYUKOB
IIpumeyanue:
JInst ynpoleHus 3aliucy TPUMEHSIIOTCS CIEAYIOMINE COKPALICHHS
KC - kox xapTsI
Tg - Tenerpamma
AS - ctaHusg aBTOMaTHU3auu
PC - nepcoHanbHbI KOMIIBIOTEDP WX B JAHHOM CITy4ae IUTIO3
DW — clI0BO AaHHBIX OTKYJa YATAETCS WM Ky/1a TTUIIETCS
I'pynmna 1.
[Ipenna3Hauena aJisi nepeayu BEJIMUUH U3MEPEHUN (TeMmepaTyp, 1aBiICHUM,
BJIQYKHOCTEU U T.J.) WU BEJIUYUH BBIUYMCICHUN (IHTAIBINS, aOCOIIOTHAS
BJIAJKHOCTb, pacXoJl U T.1.).
Ucnoap3zoBate 0noxu Al u AI-Soft coorBerctBenno: Al ¢ KC 50, 51, 52, 60;
Al-Soft ¢ KC 40; AIA-Soft ¢ KC 70.



[Tepenaerca Tg AS — PC u3z DW3 B dopmare 8

I'pynna 2.

[Ipennaznadena ajis rnepeaayu BEIUIUH YCTaBOK (TEMIIepaTyp , TaBJICHHHM ,
BJIAXKHOCTEH W.T.1.) .

Ucnonp3oBate 0510k Al-Soft ¢ KC 40. AIA-Soft ¢ KC 70

[Tepenaerca Tg PC—> AS B DWS8 B ¢popmare 8

I'pynmna 3.

[IpennazHadena ajis rnepeaadu COCTOSSHUN U aTlapMOB .
Hcnons3oBate 0110k BI-Soft ¢ KC 10,20.

[Tepenaerca Tg AS — PC uz DW2 B dopmare 1

I'pynna 4.

IIpenna3znauena i nepenayd buHapHBIX 1 MHOTOCTAIMMHBIX KOMaH] .
Hcnoap3zoBate 050k DI-Soft ¢ KC 20.

[lepenaerca Tg PC —> AS B DWS8 B dopmate 2

I'pynna S.

[IpennazHadena s nepeaayv BEIUYUH CYCTUUKOB.
Hcnons3oBate Osoku CI ,CIF-Soft ,CIV-Soft ¢ KC C1,C0,DO0.
[Tepenaercs Tg AS — PC u3z DW6 B dopmare 8

2.3 Onncanue padoThl HIJIK03a €O cTOPOHBI IMHBI ModBus
2.3.1 Anpecauusi cranmuii AS

Agnpecalus CTaHIIMA aBTOMATHU3allMu CO CTOPOHbI MHBI Modbus obecrnieunBaet
OJIHO3HAYHOE COOTBETCTBHE B HaX0XKJAeHUHU Touek AaHHbIX . Ha mmHe NovaNet
BCE CTaHIMU AS UMEIOT CBOM aJipeca U OHU HA3HAYAIOTCS TPOU3BOJBHO , HO
MOPSJIOK B KOTOPOM OHM Ha3Ha4darTCs (DUKCUPYETCS KaK HEMPEPBIBHBIN PsiJl
LeABIX Yrcel1 oT 1,2....n, rjae n — obmiee kojmmuecTtBo AS .OT0 00ecIieynBaeT
OJITHO3HAYHOE COOTBETCTBUE B MPUBI3KE TOUCK JAHHBIX K CBOUM AS.

Jlns kaxkioro nojakiroueHHoro Kk Modbus ycTpoiicTBa ajipec MOKET HaXOAUTHCS B
nuanazoHe oT 1 go 247. Jns ciBura MHTEpBaia HENPEPHIBHBIX aIPECOB HYKHO
3anaBaTh HavaldbHBIN aapec Ha Modbus kak mapameTp npu HaCTpOHMKeE.

Hampumep:



OO011ee ynciio KOHTPOJUIEPOB - S, HavalbHbIN agpec Modbus — 10
Anpeca NovaNet HazHaueHsI B niopske : 3,21,7,9,10 torna va Modbus
10,11,12,13,14 cOOTBETCTBEHHO.

DYHKIHOHAJIBbHBIH KO/

OmuceiBaet Gpyakmuo Modbus, KoTopast HCIIOIB3YETCS TIPH 0OPAIICHUH K IIUTFO3Y

IUTSL YTEHUSI VI 3aIUCU TOYEK TaHHBIX. OyHKIHOHAIBHBIE KOJIbI, KOTOPBIE

MOJIJIEPKUBAIOTCS yecTporicTBOM Modbus, H0JKHBI OBITH UICHTU(PUIIMPOBAHBI KaK

KOMaH/Ibl JJIs1 yCTPOUCTBA.

1103 moAIEpKUBAET CIIEYIOMNE PYHKIIUN:

(GyHKIIMOHANBHBIA KO 1/5 = 11st uTeHus - 3anucu 1udposix 3HaueHus (Coils)

(GyHKIMOHABHBINA KO 2 = Juist uTeHus 1udpoBbix BBOJ0B (Digital input)

byHKIIMOHATBHBIA KO 3/6/16 *) = ny1s yTeHUs - 3aMUCU aHAJIOTOBBIX 3HAUYCHUH
(Holding Registers)

(byHKITMOHAIBHBIM KO 4 = YTeHHE aHaI0roBBIX BX0J0B (Input Registers)

OyHKIMOHAJIBHBIE KOJBI | - 4, MOCHIIAOTCS IUKINYECKH B COOTBETCTBUU C

MHUKpOTIporpaMmmoii mporokona Macrepa Modbus ¥ 4MTarOT BEIMYMHBI U BBOJIbI

U3 1UT03a. OyHKIUOHATBHBIE KOJBI 2, U 4 SBISAIOTCS (PYHKIIUEH TOJIBKO YTCHHUS.

DOyHKITMOHATBHBIC KOJBI 5, UK 6 UCIIOIB3YIOTCS MpoTokoioM Mactepa Modbus

JUI OTHOKPATHOM 3aIIMCU TUCKPETHOM KOMAaH/ bl MJIM aHAJIOTOBOU BEJIUYUHBI .

3anucaHo MOKET ObITh TOJIBKO OJTHO €JMHCTBEHHOE 3HAUYEHHE.

OyukimoHanbHbii ko 16 (Write Multiple Registers) ucnonb3yercs s 3anicu

TOJIBKO 32-pa3psiIHBIX AHAJIOTOBBIX BEJIUYHUH .

Hpyrue ucrnonbs3oBanus 'GyHKIIMoHANIBHOTO Koja Write Multiples' He

MOJACPKUBACTCS, U OHU UMEIOT HEOOJIBIIIYIO PEICBAHTHOCTD ISl AS.

Huxkakue npyrue ¢pyHKIMoHanbHbIE KOJbI Modbus 11u1r03a He oAAepKUBAET.

Anpecamnusi (Address)

Anpecarus Touku gaHHbIX Modbus onpenensercst TUIIOM TOYKHU JaHHBIX. JIJist
aHAJIOTOBBIX 3HAYEHHUM, ITO-aIpeC CI0Ba (ITOT aJPEC UCIIOIB3YETCS, YTOOBI
o0patuThes K 16-pa3psigHoi sueiike mamsath). s uudpoBoro 3HaueHus, 3TO -
pa3psIHBIA aapec (ATOT aJipec UCIOb3yeTCs, YTOObI OOPATUTHCS K STUCHKE MaMsITH
1 OuT mIMpuHON).

[MpumevaHue:

Modbus oTnunyaeTtcsa mexay agpecaumen kK Modbus PDU (Mogynb [JaHHbIX
[MpoTokona) ¢ nHgekcamm ot 0 oo 65535 n agpecauuven ans mogenu
AaHHbIX Modbus, koTopasa npoHymepoBaHa oT 1 0o n . AgpecHbln NHTepBan
ana wniosa ocHoBaH Ha nHaekcauum Modbus PDU u nexunt mexay 0 v
65535.



Appecaunsa gnsa mogenu gaHHelx Modbus TOYHO He onpeaeneHa.
OTtobpaxeHne mogenu gaHHbix Modbus Ha agpecaunto Modbus wnto3a
ABNAETCHA NOSMHOCTHLIO 3aBUCSLLEN OT YCTPOWUCTB.

PykoBoacTtea ans ycrpomncts Modbus 4acTto ncnonb3yoT agpecauuto oT 1
00 N C CyPdPMKCOM, KOTOPbIN YKasbliBaeT YacTb MOAENU OaHHbIX OT KOTOPOM
npubbiBatoT 3Ha4YeHus. Hanpumep: 0x: 3HaveHuna Bit , 1x; [uckpeTHbIE
BBOZbl; 3X: BXOLHOW perncTp; 4x: pernctp sennynHbl. CoOTBETCTBEHHO,
agpec, Tmna 4x0012 (vacto nuwyT Kak 40012) mor 6bITb BBEAEH B CMINCOK
co 3Ha4yeHunem 11 (onyctute cypdukc n ymeHbunte agpec Ha 1). Cwm.
Takke [3] u komaHabl o4nsa ycrponctesa Modbus.

2.3.2 Oro0pa:xenue agpecoB NovaNet B aapecHoe npocrtpancrso ModBus
PaccmoTpuM, kak 3a1aBaTh ajgpeca B mpotokosie Mactepa ModBus RTU

yTOOBI OHU cOOTBEeTCTBOBaIM MFA BbIOpanHoit AS?

AJnlpecaniyisi 3aBUCUT OT THIIA TOYEK TAHHBIX , IO3TOMY PACCMOTPUM KayKJIbIi THII
OTJIETIBHO.

1) Aapec MFA kotopsiit oroopaxkaercst B ModBus RTU kak 32-pa3psnnas
TOYKa JaHHBIX B opMare § : 3aHMMAET B aJ[pECHOM IIPOCTPAHCTBE JBa
MOCJIEIOBATEIIBHO aIpeCcyeMbIX 16-pa3psIHbIX PETUCTpA .

Jlnst 3ananus agpeca Tpedyercss n = MFA * 2 | rie n — HOMep HayajIbHOTO
perucTpa B apecHoM npocTtpaHcTBe mnpoTtokosa ModBus RTU ,

MFA 0 —255(127) To4HbIi MallIMHHBIA aApec .

Hcnons3oBaTh ¢ GyHKIIMOHATIBHBIMU KOamu 4, 3/16 .

2) Anpec MFA, kotopsiii oTtoopakaercs B ModBus RTU kak 16-pazpsignast
TOYKa JaHHBIX B popmate 2,3, 3aHUMAET B aJPECHOM MPOCTPAHCTBE
OJIVH aJIpeCyeMbIi 16-pa3psaHbIidl peTUCTp.

Jns 3apanus agpeca tpedyercst n =512+ MFA | rae n — Homep
HA4YaJbHOr'O PETUCTPA B aJPECHOM MPOCTPAHCTBE MPOTOKOJIA
ModBus RTU , MFA 0 — 255(127) TouHBI{ MallIMHHBIN agpec .
Hcnonb3oBath ¢ GyHKIIUMOHATIBHBIMU Kojiamu 4, 3/6 .

3) Anpec MFA xotopsiii oToOpaxaerca B ModBus RTU kak 1-bit
TOYKa JaHHBIX B popmare | : 3aHUMAET B aIPECHOM ,0MTOBOM
npoctpanctBe 1 6ut ¢ Homepom m=MFA | rae m — Homep aapecyeMoro
outa , MFA 0 — 255(127) TouHbIif MalIMHHBIN ajpec.
Hcnonb3oBath ¢ GyHKIIUMOHATIBHBIMYU Kojamu 1, 2/5 .

2.5 HaznaueHne TePMHUHAJIOB KOHTPOJUIEPA HLITI03A



COM1 ;:

e Q)

CPU 80188-40

COM1 : RS-232/RS&-485

COM2 : RS-485, 3000V Isolation
COM3~4 : RS-232

DI:3.5V~30V DO:100mA,30V max

COMA4 COM3 COM2

201 \
202
o
b Pl
D4
TX04
GND
D3
RXD3
INIT*
YDz
B)D2
RiVe+
) g




Pin assignment of 14-pin screw terminal block(7188XA/7188XAD):

Pin | Name | Description

| DO1 100mA. 30Vmax.

2 DO2 100mA. 30Vmax.
3 DI1 3.5V~ 30V

4 |[DD_ [35V =30V

RXD4 | RXD pin of COM4 (RS-232)

TXD4 | TXD pin of COM4 (RS-232)

TXD3 | TXD pin of COM3 (RS-232)

RXD3 | RXD pin of COM3 (RS-232)

-:'
6
7 | GND | GND pin of COM3 & COM4
8
9
l

0 |INIT* | Imitial pin

11 | D2+ | DATA+ pm of COM2 (RS-485)

12 | D2- DATA- pin of COM2 (RS-485)

13 |+VS | V+of power supply (+10 to +30VDC unregulated)

14 | GND | GND of power supply

Note: COM3=(TXD3, RXD3, GND), COM4=(TXD4, RXD4, GND),
COM3&COM4 share the same GND-pin(pin 7)

Pin assignment of COM1 connector (DB-9 Male):

Pin | Name | Description

| DCD | Data Carrier Detect (RS-232)

2 |RXD |Receives Data (JP1 select RS-232)
D1+ |DATA+ of RS-485 (JP1 select RS-485)

3 | TXD | Transnuts Data (JP1 select RS-232)
Dl1- DATA- of RS-485 (JP1 select RS-485)

4 | DTR | Data Terminal Ready (RS-232)

5 | GND | Signal ground of RS-232

6 |DSR |Data Set Ready (RS-232)

7 |RTS |Request To Send (RS-232)

8 |CTS |Clear To Send (RS-232)

9 |RI Ring Indicator (RS-232)

Note: The COMI can be used as a RS-232 or RS-485 port selected by JP1.

Refer to Sec. 1.5 for JPI settings. If JP1 1s set n RS-232, the connector of
COM]1 1s the same as the DB-9 RS-232 connector of the PC. If JP1 1s set n
RS-485, the COMI can directly drive the 7000 series modules. Refer to Sec.
1.6.6 for wire connections.




2.6 Cxema nia 3arpy3ku nporpamm (Program download)

Connect the wire-3, label GND, to pin-6 of 7188XA
Connect the DB-9 of download cable to PC COM-1/2/3/4 port

T188XA/7188XAD GND 14 Ext. GND
+VS 13 [ Ext. 24V
1 | DCD - - . e .
2 |Rxd/D+ = = Connect | INIT* to GND
| Dz [11 to disabld autoexec.bat
3 || Txd/D- .
Init* 10
<l |Ip e RXD3 |9
5 |loND
TXD3 ||8
¢_|se e
GND |7 —
L RIS TXD4 |6 |amms Wire label of
8 |ICIS RXD4 5_,3{ ) CA0910
9 | RT o \
DIl 3
DO2 |2
DO1 |1
PC COM-1/2/3/4
RI 9
CTS 8
RTS 7
DSR 6
GND 5 =
DTR A
TXD 3
RXD 2
Note: DCD 1 Program
e There are 3 wires 1 the download cable download
e Connect the wire-1, label RX. to pin-4 of 7188XA <— wire
e Connect the wire-2, label TX, to pin-5 of 7188XA connection
®
®




2.7 Be10op Tuna unrepgeiica nopra ModBus(Jumper Setting)
The JP1 setting of the 7188XA/7188XAD are given as follows.

5@ 12%2 5E.l}_u

COML1 = RS-232 (default) COMI1 = RS-485

2.8 Ucnoabzoanue EEPROM( CIIII3Y) ajis HaCTPOMKHU MapaMeTpoB HLJIK03A.
CIII3Y npoekTupoBaHO, YTOOBI XPAaHUTh JAaHHBIE, KOTOPHIE HE U3MEHSIOTCS
OUYEHb YaCTO. DTU JJAHHBIE UCIIOIb3YIOTCS CIEAYIOIINM 00pPa30M:
® Uil XpaHEHUs MMapaMeTPOB HACTPONKHU KOH(UTYpalUK aapecanil AS
e COM napameTpsl HacTpoiiku koHpurypauuu nopra ModBus
Huka Crupanme/ 3anmucs CIII3Y orpannyeHo, moias30BaTeNb HE TOIKEH
m3MeHsTh CIII3Y wacro nns rectupoBanus . CII3Y MoxHO cTepers/mucaTs B
0T/AeJbHOM 0aiiTe, TAKMM 00pa30M 3TO OUYEHb YJIOOHO MPHU MPOLECCE U3MEHEHUS
KOH(UTypaIiy MapamMmeTposB .
Crpykrypa CIIII3Y :
Nwmeetcs 8 6:10k0B 1Mo 256 OanT kaxapii . bioku Hymepyrorcs ot 0 1o 7.
Batiter B 0moke ot 0 mo 255.
JIJ1st HaCTpOMKKM NapaMeTpoB IUII03a UCHOJIBb3YIOTCA cienytomue o1oku CIII3Y:
l.baok ¢ Homepom 0 :
Baiit 0 — crona 3anuceiBaetcs koj ckopoct oomena COM nopTa MIUHbBI
ModBus . 910 4uciao ,KOTOpO€ COOTBETCTBYET BEIOPAHHOMN M3 TAOIUIIBI

CKOPOCTH :
0 1 2 3 4 5 6 7 - KOJI

1200 2400 4800 9600 19200 38400 57600 115200 - cxkopocTb OuT/Cek



BaiiT 1 — croga 3anuceIiBaeTCst 00IIIee YMCI0 KOHTPOJUIEPOB HA IITHHE
Nova Net , ¢ KOTOpsIMHU OyAET TPOUCXOAUTH OOMEH JaHHBIMHU.

D10 11esoe unciao ot 1 go 255.

BaiiT 2 — crofa 3anuceIBaeTCs Ha4aIbHBIN aapec Ha muHe Modbus

, C KOTOPBIMH OYJIET TPOUCXOUTh OOMEH JaHHBIMHU.

OT0 11eoe uncio ot 1 go 247.

Baiit 4,5 — D10 11emoe 16 OuTHOE YKCIIO , Ky/1a 3alMMChIBACTCS aapec
nuiro3a Ha muHe Nova Net . Axpec BbIOMpaeTcst U3 10IMyCTUMOTO
nuamna3zona ot 31744 no 31999 . [1] paznen 2.1.3

2.bJok ¢ Homepom 1:
Baiit 0,1 - 310 11emoe 16 OuTHOE YKCIIO , Ky/1a 3alUCHIBACTCS aapec
IIEpBOro KOHTpoJuiepa muHbel Nova Net.
Bbaiit 2,3 - 910 11enoe 16 OuTHOE YKCIIO , KyJa 3alUChIBACTCS aJIpeC
BTOPOTO KOHTpoJuiepa muHbl Nova Net.
U.T.J.
Baiit 254,255 - D10 nenoe 16 6utHOE YMCIIO , Kya 3alHUCHIBACTCS apec
1277 xonTposnepa muHbl Nova Net.
3.bJok ¢ HOMepoM 2 :
Baiit 0,1 - 310 11e0e 16 OUTHOE YKCIIO , Ky/1a 3alUChIBACTCS aapec
128 xonTposnepa munasl Nova Net.
U.T.J.
Baiit 252,253 - D10 1enoe 16 6utHOE YUCIIO , Kya 3alUChIBACTCS aJIpec
255 xonTposepa muHbl Nova Net.
AJlpeca KOHTPOJIEPOB BRIOMPAIOTCS U3 IOMYCTUMOTO auamna3zoHa ot 0 g0 28671 .
[1] paznen 2.1.3 . Aapeca 10/IKHbI ObITh YHUKAJIbHBIMHU, T.€. HE I0JIKHO ObITh
JABYX OUHAKOBBIX. [10 KOIMUECTBY UX JOJIKHO OBITH CTOJBKO , CKOJIBKO 3alTUCaHO
B Oaiite 1 6soka 0. [Topsimok Ha3HAUEHUS aAPECOB MPOU3BOJIbHBIN.

2.9 llpouenypa napamerpusanun EEPROM( CIIII3Y).



[Tocne Toro kak Bel pacruiaHupoBaliy mapaMeTpbl HACTPOUKH IILTH03a MOXKHO
[TpuctynuTsk K npoiieccy dpusnueckoit 3anucu nmapamerpos B CIIII3Y.

JI71s1 5TOT0 HY>KHO BBITIOJIHUTH JEUCTBHS T10 MOJIKIIOUYEHUIO CPENICTB I HACTPOUKHU
Y IapaMeTpU3alry , OUcaHHblie B 11.2.6 u . 2.10 . Jlamee Hy»KHO MCOJIb30BaTh
KOMaH]ly

use eeprom cM. 1. 2.10 pazgen npuMepsl KOMaHI.

Crnenyromnuil pucyHOK COJICP)KUT MPOIIEAYPY pacieuaTku coaepkumoro 6oka 0
CIIII3Y nobalTHO U MO CJIOBaM :

1% 7188XW 1.24 [COM1:115200,N,8,1],FC=0,CTS=1, DIR=C:\Pro -5 x|

H 8 1 : 1 : 1 010 H P DA -

z z z ] 010 H
: o R E o 00 :
H DilD 0 0

1 1 1 H 8 1

HEAH 0

'. D ) [) I] I]

PRI 1 1

HE o 11

ll. u
HE 1
H < 11 (01 [ 0] 010 1 010 1 [0 LD 010 1 : 0ol [0 LD
H <8 [0 L0 [0 L0 [0 L0 [0 L0 [0 L0 [0 L0 010l [0 L0
H 1 [0 LD [0 LD [0 LD [0 LD [0 LD 1 18 149 010 0]
H H [0 L0 (118 , , 010 1 [0 L0 (118 010 1
H 1 [0 LD 184 : : 010 1 [0 LD 184 : : 010 1
H H [0 L0 (118 010 1 [0 L0 (118 , 010 1
H 1 [0 LD 184 : : 010 1 [0 LD 184 : : 010 1
H H [0 L0 1187 010 1 [0 L0 [0 L0 [0 L0 [0 L0

ll. ’
HE 1

3 [ 4 1 1 gloloiololoRRoloioln gloloiololoRRoloioln gloloiololoRRoloioln

1 gloloiololoRnoloioln gloloiololoRnoloioln gloloiololoRnoloioln gloloiololoRnoloioln

1210 1 : Hll 010 0] |]|"II H 4 A0 111 4 11549

1128 u||| H ra 010 11 4 1 u||| H 4 010 11 4 1

1 |]|"II H A0 111 4 11549 |]|"II H 4 A0 111 4 11549

[1]4] u||| H ra 010 11 4 1159 u||| H 4 010 11 4 1159

1 |]“l H A0 111 4 11549 |]“l H 4 A0 111 4 11549

1110 1 nloloRNoloiolo gloloiololoRnoloioln 1 nloloRNoloiolo gloloiololoRnoloioln

ll.

Hanpumep : ckopocts 00MeHa mo ModBus = 19200 Out/cex , KOJTUYECTBO
KOHTpoJutepoB Ha mmHe Nova Net = 5, agpec numro3a = 31746 , mnagmui aapec
KonTposuiepa Ha mmHe ModBus = 1. Anpeca koHTpouiepoB Ha muHe Nova Net
17,1,20,127.25 . Ha ciieqyromem pucyHKe IOKa3aHa Mporeaypa BBoAa apaMeTpOB.



1% 7188¥W 1.24 [COM1:115200,N,8,11,FC=0,CT5=1, DIR=C:
7188x for WIN3Z version 1.24 {10-31/-2003>[By ICFDAS. Tim.1]
Current set: Use COM1 115200,.H.8.1

AutoRun : ndemolD . exe
Autodownload files:

Hone

Current work directory="C:-“Program Files~71BBE~FPCDiag"

ICP_DAS Mini087 for I-7188BXA Uer.
SREAM:512K,. FLASH MEMORY :512K
[CFU=RDC 8820-D1

Serial numher= 01 03 A7 B4 08 00 OO BC

i718BEA>use eeprom

EEFPROM:24LC16,.Block range:0-7.Addr range:-0-255
[EEFROHM: 1hlock 0

et Current Block to 0

[EEPROM: leh 0

2.00 build 003 ,.Jul 01 2005 17:44:55

[EEPROM: 1block 1

Set Current Block to 1
[EEFROH: lew 0

Block 1

Yord<@>=7 —2> 1%
YordC(2>=1 —2> 1
Hord<4>=0 ——2> 20
Yord<6>=0 ——2> 127

Yord<8>=0 —> 25

Yord<i0>=0 ——2> .

[EEFROH: 1dw 0

Block 1

WCOoD Lol 0000170011 ] 000001 (D001 ] ODDOZ20L0O014] ODO127 [007F ]
WCODE L8 1> 000025 (0019 ] 00D0D0D0D0D[0D0D0D0D] ODDOODLO0OOD] OOODDon [Donoon 1

U056 [38 12 - DOODDO [DDDD 1
[EEPROM: 1hlock O

Set Current Block to 0O
[EEFROHM: 1dbh 0
Block 0

BCO> 004 [04].
B8 000 Lom] .

nosres1].
00O Coo] .
0o6E CEo] .

Do1lo1].
DooLoo] .

DODOOO [ODODO ]
DODOO0O L0000 ]
DODOOO [ODODO ]
DODOO0O L0000 ]
DODOOO [ODODO ]
DO0DOO0O [OOO0o 1

00O CEo] .

DooDLoo] .
00O Coo] .
0o6E CEoT .

021562 [5441 ]
DODOO0O L0000 ]
DODOOO [ODODO ]
DODOO0O L0000 ]
DODOOO [ODODO ]
DO0DOO0O [OOO0o 1

Do1lo1].
00O Coo] .
0o6E CEo]T .

012612031441
DODOO0O L0000 ]
DODOOO [ODODO ]
DODOO0O L0000 ]
DODOOO [ODODO ]
DO0DOO0O [OOO0o 1

124[7C]110
00O Coo] .
056[38 18

DooDLoo] .
00OCA0]Y. OO0 oD ]
0192[13]1. 006 (06

oo ool

mge? 57 1Y
oge 59 1Y
mge? 57 1Y
: oge 59 1Y
BC38>:000[OMD]. O89I591Y
[EEPROM: 1dw 4
Block 0
WCOO4[41> 031745 [7C01 1 0DODODDOD [DD0D0D] ODDODODLOOEE ] OOODDDD [DDoon 1
WCO12 [C 1> :0000nnnnnn] 0Doooo[oDon]1 O0DDODLO0OE]1 OoODDoon [Donoon 1

1519714 005 [0S
1519714 005 [0S
1519714 005 [0S
151 (9714 005 [0S
00O [a0]. O00Coo

15109714 OO5LO5].
15109714 005 [0S ].
15109714 OO5LO5].
15109714 005 [0S ].
15109714 OO5L0O5].

00O Coo] .
0o6E CEo]T .
00O Coo] .
0o6E CEo]T .
00O Coo] .

m8? 59 1Y
8?59 1¥
m8? 59 1Y
8?59 1v
00O Coo] .

WCO20[141>:014336[3800 ]

WCDEN[IC 10 - 000000 [OO0G ]
[EEPROM: 1

001555 (06131
001431 (05971
001431 (05971
001431 (05971
001431 (05971
O0OO0O0 [OO0E ]

0227845700 ]
m22784 (5700 ]
0227845700 ]
m22784 (5700 ]
0227845700 ]
O0OO0O0 [OO0E ]

001431 (05971
001431 (05971
001431 (05971
001431 (05971
001431 (05971
O0OO0O0 [OO0E ]




2.10 CpencrBa 1J1s1 HACTPOMKHM M MapaMeTPU3aluu

Wiring

e There is a download-cable, CA0910 or CA0910F for 7188xA. Please connect this download-cable
between PC's COM-port & COM4 of 7188xA
e Apply a DC power to the +VS(pin 12) & GND(pin 13) of 7188xA

Note:User can make this cable himself(pin 2-2, 3-3, 5-5)

1.

RYN

Connection to PC

Please execute the 7188xw.exe first. This is a DOS execution file. You can execute this file in
DOS-BOX under WindowsjCThe screen will looks as follows:

188y Uer. 1.091.2 04142000 woexx
Presz F1 for help. P

urrent setting:

OM1

AutoRun =

ALT_F? will auto download =

ALT_1-2:C0M1,2 ALT_C:Setup Fl:Help ALT_X:Quit COM1:115200,.H.8.1
The default will be COM1. You can press ALT_2 for COM2
The data format must be set as 115200,N,8,1. You can press ALT_C to change data format as
follows:
o Press LEFT/RIGHT KEY will cange field, Press ENTER KEY will change to next field &
press Any KEY for value change
o Press ENTER KEY in the last field will stop setting
o Press ESC KEY will cancel all changes

. Power-up 7188xA. There can be two different conitions based on the INIT*.



If INIT* is connected to GND, the screen is given as following:

F188x Uer. 1.91.2 04142000 s
Pres= F1 for help. b2

urrent setting:

OM1

AutoRun =

ALT_F? will auto download =

ICP_DAS MiniO57 for I-7188x Ver. 1.088 build B28.Apr 13 26000 14:-16:47
SRAM:-128K. FLASH MEMORY :512K
eap free:z2352

188

ALT_1,2:COM1/2 ALT_C:Setup Fi:Help ALT_X:Quit COM1:=115200.N.8.
If INIT* is left floating, the MiniOs7 will try to execute AUTOEXEC.BAT. If
there is no AUTOEXEC.BAT, the screen is given as follows:

2188y Uer. 1.081.2 04142000 e
Pres=z F1 for help. W

urrent setting:

OMi

AutoRun =

ALT_F? will auwuto download =

188>

ALT _1-2:COM1-2 ALT_C:Setup Fl:Help ALT_X:Quit COM1=115260.H.8.

5. When the prompt 7188x> is occurred, the MiniOS7 is ready for user's command



o For example, The dir command will show all files in 7188x/7521 as follows:

eap free:z2352
188x>dir

B)main.exe
1dmain.exe
2)main.exe
Irdemo?b .exe
4>demo?b . exe
L)demo?6 .exe
b)demo?b .exe
?rdemo?? . exe
8)demo??.exe
22demo?6 . exe
1 A»sincos . .dat
H1>file.exe
12>file.exe
13>File.exe
l4>file.exe
15>File.exe
lG>file.exe
1 7>File.exe

A4-14.-20084
A4.-14.-2080
A4-14.-20084
A4.-14.-2080
A4.-17 200804
A4.-17.2080
A4.-17 200804
A1.-27.-2080
A4.-17 200804
A4.-17.2080
A4.-17 200804
A4.-17.2080
A4.-17 200804
A4.-17.2080
A4.-17 200804
A4.-17.2080
A4.-17 200804
A4.-17.-2080H

17:84:84
17:84:84
17:84:-84
18:=36:=22
A7?:HA8:-14
B?:=13:17
B?:14:-27
14:=55:12
A?:17:84
A?:197:89
11:37:-84
11:=46:=13
11:51:=26
11:=52:=21
11:57:-18
12:681:=61
13:28:88
13:=32:82

59646 [WESFE 180862 : AIBOB—-BE?1 : HBHE
59646 [WESFE 18E?3 : MBRE—-?D23 : BBAC
59646 [BEBFE 17D25 : 9BAC—-ABES - BABA
182088 [B27EB 1IABEY : BBBA-AE3S - BABA
7824826608 1AE37 -BEBA-BA?D - ABAA
2568[E2558 1BA?F - BBBA—-B2FS - AAA2
25686 [B2522 1B2F7 - 8082 -B5 479 -A0A4
84720182118 1B54E8:8084—-B75C - BEAC
8472182118 1B/5E-A8AC—-B? 76 : B8R4
8806 [B2266 1B?72 - BBB4—-BE?8 - ABAA
2880 [BEE46 1BETA - BBBA—-BC4E : ABAA
28381082346 1BC58 - ABBA—-BERS - BBAA
7842 [82352 1BER7 - BUBE—CABC - ABA2
7846 [B2356 ICBBE:-BER2 —-C2F3 : AAAG
25614 [8648E 1C2F5 : 9BBE—-C? 36 - BAE6
25614[B646E 1C? 38 : AB06—CF77 : B84
26198[8664E 1CF?7B : 9804-D5EQ : BAA2
26206 [B665E1D5SEZ : ABA2-DC48 - BBEA

otal File numbheyr iz 18 Free space=80736 hytes

188>
ALT _1-2:COM1-2 ALT_C:Setup Fl:Help ALT_X:Quit

COM1:115208.N.8,
o You can input a command "led off" to turn-off LED & another command "led on" to
turn-on LED

MiniOS7

MiniOs7 is designed for 7188x/7521 series.
The supported functions are given as following:

File download & execution.

Hardware diagnostic functions.

MiniOs7 Update function.

Execute the EXE, COM or BAT of DOS executable files.
support AUTOEXEC.BAT for program auto execution.

e

Note 1:It can execute some of DOS-executable file, not all of the DOS-executable files. It support
some memory management functions as INT 21H, but does not support file system. Anyway, the
application program can read files through the provided libraries.

It can not execcute another PROCESS as C's system(().

Note 2:The 7188xw.exe must be executed in PC-site for connection to MiniOs7.

Commands of MiniOs7

The commmand prompt of MiniOs7 is 7188x>.
It is 7188> for 7188 family & 8000> for 8000 family.
Command is not case-sensitive.

1 LED ON Turn-on the RED_LED.(It will turn-on the RUN_LED in 8000 series)
2 LED OFF Turn-off the RED_LED.(It will turn-off the RUN-LED in 8000 series)
3 LEDS pos value Show a HEX value in the specified position of 5-digit LED.

4 USE NVRAM Into the service routine for read/write NVARM



W= N = == O = O o0

B o=

AN — W

o0 = =

O —

USE EEPROM
USE FLASH

USE COM?2 /option

DATE
[mm/dd/yyyy]

TIME [hh:mm:ss]
MCB

UPLOAD
BIOS1

LOAD
DIR [/crc]

RUN fileno

name

DELETE;|OIDEL;
AN

RESET

DIAG [option]

Into the service routine of read/write EEPROM.
Into the service routine of read/write Flash-ROM.;]All of the Memory can be read.;”

Into the service routine of send/receive to/from COM2;]RS-485).;]Similiar to
echo485.exe in 7188;"
The valid options are given as follows:

axx: Set the starting-address for auto-scan-7000-modules.
bxxxx: Set the value of baudrate.

cxxxx: Set the commands send to COM2.

dx: Set the value of data-bit(7 OR 8 bit).

exx: Set the end-address for auto-scan-7000-modules.

px: Set the value of parity-bit(0:NONE, 1:EVEN, 2:0DD).

q: Auto Quit this service routine.

txx: Set the timeout-constant for communication timeout(ms).

2o =l on A g e e

Set the date of RTC. (for 7188x/7521 with RTC)
Set the time of RTC;]for 7188x/7521 with RTC)

Test current memory block.]for testing only;”

The first step to update the MiniOs7. ]It will store the image into the SRAM first;*

The last step to update the MiniOs7.;]It will write the image stored in SRAM into
Flash-ROM, then reset the CPU.)

DOWNLOAD the user program into the Flash-Memory. Any files can be download
into the Flash-Memory.

Show the information of all files download in the Flash-Memory.

These information include file-number, file-name, file-date, file-size, physical-address-
save & the available space of Flash-ROM.

The /ere option will enable CRC-checking for all files. This will make the speed of
"dir" a little slow.

Execute the file with file-number=fileno.(refer to dir for file-number)
Only the *.BAT, *.COM, *.EXE can be executed.

Execute the file with file-name=name.
If ext-name of name is not provided, the MiniOS7 will search in the sequence of
name.BAT, name.COM, name.EXE until any file-name is match.

DELETE all files stored in the Flash-Memory. It will detele all files.

Reset the CPU.(7188x/7521, 7188 or 8000)

Hardware Diagnostic. The available values of option are given as follows:
ram;GCheck the SRAM

eeprom,/b>;GCheck the EEPROM

nvram;GCheck the NVRAM

led;GCheck the LED

led5;GCheck the 5-digit-LEDs

flash; GCheck the Flash-ROM

wdt;GCheck the WatchDog-Timer

clock;GCheck & show all value of system TIMER.
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BAUD baudrate

All;GCheck all hardware above.

10;GInto the I/O-port service routine. User can test inp, inpw, outp, outpw
commands.

ON;GTurn-on the debug-message for MiniOS7.

OFF;GTurn-off the debug-message for MiniOS7.

Set the new value of communication-baudrate to baudrate.;]300-115200;*

TYPE filename [/b] List the content of file. (the /b will enable the binary-code display).

REP [/#] command repeat execute the same command # times.

RESERVE [n]

LOADR

RUNR [param1
[param2...]|

I/INP/TW/INPW
port

(05/25/2000 Add)

If input n, set to reserve n Flash Memory sector for USER's program.(1 sector=1
segment=64K bytes)

Else will show current reserve setting.

(06/30/2000 Add)

The same function as LOAD, and the same operation method. But the file is download
to SRAM.

Now, SRAM only can download one file,next time to download file will overwrite
current one.

The file to be LOAD to SRAM should be an excuteable file.(.EXE or .COM)

(06/30/2000 Add)

Run the program save on SRAM.(download by command LOADR.)
(07/25/2000 Add)

Read data from the hardware PORT.

port is hex value.( 200 mean 0x200)

I/INP is BYTE(8-BITS)mode.

IW/INPW is WORD(16-BITS)mode.

(07/25/2000 Add)

Output to hardware PORT.

O/OUTP/OW/OUT port is hex value.

PW port value

DI

DO1 0/1

DO2 0/1

DO3 0/1

OUTWAVE port

value is hex value.
O/OUTP is BYTE(8-BITS)mode.
OW/OUTPW is WORD(16-BITS)mode.

(07/25/2000 Add)(FOR 7188xC/7521 only)

Read the status of DI1/2/3 pins. "0" is LOW,"1" is HIGH.
(07/25/2000 Add)(FOR 7188xC/7521 only)

Set the DO pin's output.[*1]

"0" will output LOW(The open collector transistor will ON.),
"1"will output HIGH(The open collector transistor will OFF.).
(07/25/2000 add)(FOR 7188xC/7521 only)

Set the DO2 pin's output.[*1]

"0" will output LOW(The open collector transistor will ON.),
"1"will output HIGH(The open collector transistor will OFF.).
(07/25/2000 add)(FOR 7188xC/7521 only)

Set the DO3 pin's output.[*1]

"0" will output LOW(The open collector transistor will ON.),
"1"will output HIGH(The open collector transistor will OFF.).

(07/25/2000 add)(FOR 7188xC/7521 only)



2 freq hilo Use TO_0/TO _1 pin to output DUTY CYCLE waveform.[*2]

1. port:0 use TO 0,1 use TO 1.

2. freq:frequency. maximum is 2.5MHz.

3. hi/lo:set HI/LO's ratio. HI:LO=30:70,0r hi=3/lo=7 or hi=6/lo=14 will get the
same result.

(07/25/2000 add)(FOR 7188xC/7521 only)

g STOPWAVE port Stop output the waveform to TO_0/TO 1.

port:0 stop TO 0,1 stop TO 1.

(07/25/2000 add)(FOR 7188xC/7521 only)
3 SETDO pin 0/1 Set PIO pin on I/O BUS.(The command works only when the PIO pin is set to output
4 mode.)

0 set to output LOW, 1 set to output HIGH.

(07/25/2000 add)(FOR 7188xC/7521 only)(Please use it carefully)

Set PIO pin(on the I/O bus) mode.

1. pinjGAMI88ES PIO number(0 to 31).(Please refer to the "User'S Manual" of

3 Am188ES)
5 SETPIO pin mode The PIO pins that user can use

are:TO_O(pin=10),TO_1(pin=1),TI O(pin=11),TI 1(pin=0),DIO4(pin=4),DIO(
pin=9),DIO14(pin=14).

2. mode:0-NORMAL,1-input with pull up/down,2-output,3-input without pull
up/down.

Related Documentation

1. The 7188x/7521 can be added a RTC for the ODM user.
2. Init* pin
1. Programming Stage --> Let Init* pin connect to GND.
MiniOs7 will find the Init* pin is connected to GND, so it will don't care the
Autoexec.bat & enter the programming mode. In this mode, PC's monitor will act as the
standard output of 7188x/7521, PC's keyboard will act as the standard input of
7188x/7521.
User can perform the following actions to design&debug program.
.download & execute program
.delete & erase the Flash-Memory
.read/write the memory of 7188x/7521
test all hardware of 7188x/7521
.upgrade the MiniOs7
2. Working Stage --> Let Init* pin floating(no connection).
MiniOs7 will serach & execute AUTOEXEC.BAT.
In this mode, MiniOs7 will not send any characters to COM1 before AUTOEXEC.BAT is
executed. So COM1 can be used to link to any RS-232 device without any problem.
When the user program defined in AUTOEXEC.BAT is finished, MiniOs7 will go to
Programming Stage. User can continue his develop & debug steps.



11.

The power-up time of 7188x/7521 is about 0.1 second. User can use RESET command to test
it.

Most of application program designed for 7188 can be moved to <7188x/7521> with small
modified as follows:

getch4,getch --> Getch

kbhit4,kbhit --> Kbhit

putch4,putchar --> Putch

ungetch4 --> Ungetch

printf --> Print

Is7188 --> 1s7188x

(new function) --> Puts

(new function)--> Scanf(used to replace C's stanndard-scanf)

(The kbhit() & getch() of C can be used in MiniOs7.)

The 7188x/7521 equips a Self-Tuner ASIC on all RS-485 port, so the application program
does not have to care about the send/receive direction control on the half-duplex RS-485
network. Anyway, the application program must have to follow the the
send_comand/wait_response rule on the half-duplex RS-485 network.

Waiting for solution:

1. Can not support the QuickBASIC.

PS:

1.Now also can support the Large-Model of MSC(Ver 1.02 or latter[05/18/2000]).

2.Also support to use Turbo PASCAL.(will release soon.)[11/17/2000]

Which Program will be executed?

(1)The same filename can be download into Flash-Memory many times.

(2)If user input filename & Enter, then the last download filename will be executed.

(3)if user input run N, then the file with file-number N will be executed. (Use Dir to show the file-
number of all files). So you can modify the same file into many different files, then compiler &
download all these files one-by-one into the Flash-Memory. And use Run N to test & compare these
different results one-by-one.

The functions of 7188xw.exe are very similiar to 7188.EXE (for 7188).

The major difference between 7188xw.exe and 7188.exe is the DOWNLOAD fucntion.

The application program designed for 7188 must be modified a little for moving to 7188x/7521.

. The COM1 & COM2 of 7188 are 16C550-compatible. The COM1 & COM2 of 7188xC/7521 are not

16550-compatible.
The COM1 & COM2 of 7188x/7521 are compatible to COM3 & COM4 of 7188.
7188xw.exe support F2,F5,F6,F8,F9 to auto-DOWNLOAD & execution.

Command Examples

use eeprom

o BLOCK;]0-7;* --> select the active block

o d[b|w|L] address --> dump the continue 64 bytes data start from address.
b:unit=byt, w:unit=word, L:unit=long wrrd.

o E[b|w|L] address --> write continue 64 bytes data start from address.
b:unit=byte, w:unit=word, L:unit=long word.
It will show the old value first, then waiting for new value.
After input the new value, the next old value will be shown & waiting for input.
The . can stop this command.

o Quit or exit --> return to the original mode.



[EEPROM:]block 4
Set the active B
[EEPROM:]d O
Block 4
B(000):004[04].
olif[oB].
B(008):012]J0C].-
019[13].
B(016):020[14].
027[1B].-
B(024):028[1C].
035[23]#
B(032):036[24]%
043[2B]+
B(040):044][2C],
051[33]3
B(048):052[34]4
059[3B];
B(056):060[3C]<
067[43]C
[EEPROM:]e O
Block 4
B(0)=4 -->
B(1)=5 -->
B(2)=6 -->
B(3)=7 -->
B(4)=8 --> .
[EEPROM:Jew 4
Block 4
Word(4)=2312 -->
Word(6)=2826 -->
Word(8)=3340 -->
Word(10)=3854 --
[EEPROM:]dw 4
Block 4

WNEFO

lock to

005[05] .
013[0D].
021[15].
029[1D].-
037[25]%
045[2D]-
053[35]5

061[3D]=

123
124
1255
> .

006[06] .
014[0E].
022[16].-
030[1E].
038[26]&
046[2E] .
054[36]6

062[3E]>

007[07].-
015[0F].
023[17].-
031[1F].
039[27]"
047[2F]/
055[37]7

063[3F]?

008[08] .
016[10].-
024[18].
032[20]

040[28](
048[30]0
056[38]8

064[40]@

009[09] .
017[11].
025[19].

033[21]!

041[29])
049[31]1
057[39]9

065[41]A

Ww(004)
w(012)
W(020)
w(028)
W(036)
w(044)
W(052)
W(060)
[ EEPROM
Block 4
L(000)
L(008)
L(016)
L(024)
L(032)
L(040)
L(048)
L(056)

-000123[007B]
-004368[1110]
-006424[1918]
-008480[2120]
-010536[2928]
-012592[3130]
-014648[3938]
-016704[4140]

000124[007C]
004882[1312]
006938[1B1A]
008994[2322]
011050[2B2A]
013106[3332]
015162[3B3A]
017218[4342]

001255[04E7]
005396[1514]
007452[1D1C]
009508[2524]
011564[2D2C]
013620[3534]
015676[3D3C]
017732[4544]

003854 [0FOE]
005910[1716]
007966 [1F1E]
010022[2726]
012078[2F2E]
014134[3736]
016190[3F3E]
018246[4746]

-1d1 0

00050462976 000001007
200252576999 000004E7]
100387323156 00001514
100522067228 00001D1C]
:00656811300[ 00002524 ]
200791555372 00002D2C]
:00926299444[00003534 ]
01061043516 00003D3C]

00008126587 [0000007B]
00319951120[00001110]
00454695192[00001918]
00589439264 [00002120]
00724183336[00002928]
00858927408[00003130]
00993671480[00003938]
01128415552 [00004140]

010[0A].-
018[12].
026[1A] .-
034[22]"
042[2A]*
050[32]2
058[3A]:

066[42]B



[EEPROM:]exit
7188x>

Using (7188xw.exe)

7188xw.exe must be executed in PC.

ALT 1 --> select PC's COM1

ALT 2 --> select PC's COM2

ALT _C --> change baudrate & data format.

Press ENTER to confirm the setting.

Press LEFT/RIGHT-ARROW KEY to select different field.
Press ANY KEY to switching between different value.

Press ENTER in the last field will stop this operation.

5. ALT_D --> Set the date of RTC as same as PC's date.
6. ALT_T --> Set the time of RTC as same as PC's time.

=

7. ALT_E --> Switch to download file mode, then user must input the download filename. (Please don't
press ALT_E before the MiniOs7's request message)
8. ALT_L --> Switch to line-mode. In line-mode, all characters-pressed will not send to COM until the

ENTER is pressed. It is designed for 7000 testing. Press ALT L again will return to the original mode.
9. ALT_X --> Quit the 7188xw.exe.

10.  F2 --> Set the filename for download (no download operation)
11.  F5 --> execute the file specifed by use F2 function.
12.  F6 --> Set the input areguments of the execution file (max. 4 arguments). Use * as a end-indicator if the

number of argument < 4.

13.  F8-->F8=F9+F5

14.  F9 --> Download the file specifed by F2.

15. ALT_F2 --> Set multiple filenames for download. (max.=10, use * as a end-indicator if number of file <
10)(04/14/2000)

16.  ALT_F9 --> download all files specified by ALT F2.(04/14/2000)

17.  CTRL_F2 --> View the COM1 & COM2 at the same time. It is dsigned for easy testing.

Press ALT X will return to the original mode.

Press TAB can switch the cursor between these two windows.

18. F10Auto download and excute, the same function as F8,but the file is download to SRAM, and will
overwrite last download file.(06/30/2000)

19.  F12For 7521/7522/7523 to test RS-232.(07/04/2000)




3. Literature references and links

[1] MODICON Reference Guide PI-MBUS-300 Rev. B

[2] MODBUS over Serial Line, Specification & Implementation Guide V1.0

[3] MODBUS Application Protocol Specification V1.1

[4] www.modbus.org

The Modbus specifications can be downloaded officially from the Web site after personal
registration.



