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CERTIFICATION, LIMITED WARRANTY, & LIMITATION OF
LIABILITY

Applent Instruments, Inc. (shortened form Applent) certifies that this product met its published specifications
at the time of shipment from the factory. Applent further certifies that its calibration measurements are traceable to
the People’s Republic of China National Institute of Standards and Technology, to the extent allowed by the
Institution’s calibration facility or by the calibration facilities of other International Standards Organization
members.

This Applent instrument product is warranted against defects in material and workmanship for a period
corresponding to the individual warranty periods of its component products. The warranty period is 1 year and
begins on the date of shipment. During the warranty period, Applent will, at its option, either repair or replace
products that prove to be defective. This warranty extends only to the original buyer or end-user customer of a
Applent authorized reseller, and does not apply to fuses, disposable batteries or to any product which, in Applent’s
opinion, has been misused, altered, neglected or damaged by accident or abnormal conditions of operation or
handling.

For warranty service or repair, this product must be returned to a service facility designated by Applent. The buyer
shall prepay shipping charges to Applent and Applent shall pay shipping charges to return the product to the Buyer.
However, the Buyer shall pay all shipping charges, duties, and taxes for products returned to Applent from another
country.

Applent warrants that its software and firmware designated by Applent for use with an instrument will execute its
programming instruction when properly installed on that instrument. Applent does not warrant that the operation
of the instrument, or software, or firmware, will be uninterrupted or error free.

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by the
Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside the
environmental specifications for the product, or improper site preparation or maintenance.

THIS WARRANTY IS BUYER’S SOLE AND EXCLUSIVE REMEDY AND IS IN LIEU OF ALL OTHER
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. APPLENT SHALL
NOT BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES OR
LOSSES, INCLUDING LOSS OF DATA, WHETHER ARISING FROM BREACH OF WARRANTY OR
BASED ON CONTRACT, TORT, RELIANCE OR ANY OTHER THEORY.

Applent Instruments.Ltd
Changzhou,

Jiangsu,

China,

Rev.A2 January, 2005
Rev.B0 January, 2008



Contents

CERTIFICATION, LIMITED WARRANTY, & LIMITATION OF LIABILITY ...ccccveeiiniiiieieieieeeeeeieie e 2
L7031 11<) 11O SO RPSRPP 3
TADIE COMLEILS ....cuveueieeieeieieeteeitete et et et et e ttee e e tesse e st ensense s st eneensanseeseeseansenseeseensenseaseeseensensesseeseensenseeneensensenseeneensenes 5
1. Unpacking and Preparation.........c...ceecuieiiieoiieiie et eiteeieete et ete e teeteeteetestessaessaessaesstesnsesseesssesssesssesnsesssesssennes 7
1.1 INCOMING INSPECTION ..uvieieiiiiieiieieie ettt ettt ettt et et et ee e aetesseentensesseeseensensesseeneensansesneensensas 7

1.2 SEHNG UP FUSE ..ottt ettt et et e et e st et ese e st ensensessesseensesesseeneensens 7

1.3 Environmental REQUITEMENLS .......c.cecvieeiiriiieiiieiiieie ettt et ete et et eteeteeteeteeteesbeenseenseensesnsesnsesnsenns 7

1.4 CLEANINE ... euteeieete ettt ettt ettt et et et e e te et e eateesbeeateasseenseenseenseenseenseenseenseenseenseensesnsesnseenseensennsanns 8

1.5 How to Remove the Handle............ccoeciiiiriieieieicieeeie ettt eneeneas 8

2. OVETVIEW eeetieiiieiiieeie et et et et e bt eateenteenseenseenseenseenseenseenseenseenseenseenseenseenseenseenseenseenseenseenseenseenseenseenseenseenseensean 10
2.1 INETOAUCTION. ...ttt ettt ettt et et e bt e be e b e e seense e saenseessseessassessaessaesseenssenanennns 10

2.2 Main Specifications and FEatures .........c.cccuiiiiiiiiiiiiieie ettt es 10
2.2.1 RANGING ...ttt ettt et et et et e s e s st entens et e eseeneenseseeneennenes 10

222 MeEaSuremMent SPEEA........cccuieiiiriieeie ettt ettt eteeteete et e eteetesatesateestesaaeenaeeraeeraeenaeenaeenaenees 10

223 B0 TS LY (o TSP 10

224 BaSIC ACCUIACY ...veuieiteiieeieieie ettt ettt et et et et e et e s st e st en s e tesaeeneensesseentensenseeseensenseseeneensanes 10

2.2.5 COTTEOLION ...etieeteeeieeie et et et et e bt et et e ete e st ent e e teenseenseenseenseenseenseensaenseenseenseensaenseanseenseenseensean 11

2.3 MAIN FUNCLIONS ...ttt ettt ettt et et et e e st e st e s e s seeneentensensesneensensenseeneensenes 11
2.3.1 CorreCtion FUNCHION .....euieieiiciieieiee ettt e et eneens e sesseeneeneens 11

2.3.2 Comparator FUNCLION (SOTTNE).....cecveeriieriieriieitieitiesieesitestteieetteteesseesseeseesseeseesseenseenseenseensen 11

2.4 Measurement ASSIStaNCe FUNCHONS .....ccuviivieiiieiieiieiiesiteiteterie ettt e e saeesseessaesseesnneens 11
2.4.1 KCEY LLOCK ettt ettt b et sae e st e et eae 11

2.4.2 INEETTACE ..ottt ettt et et et e s et e e ae e s sa e st e e saeeseeantennaennaenneennes 11

K T 1 1y 131 o FO OO OO ST OO UTSTUTRRRRI 12
3.1 FTONT PANECL.....oiiiiiiiieiece ettt ettt et e et et esabeetbeeaaeesbeeaaeessesesasssesnsessnennns 12

3.2 REAT PANECL ..ottt et sttt et sttt st st 12

33 POWET ON/OTT ...ttt ettt e st e sate s rbeesaeesbeenaeenaessaesneesneesnnennes 13
3.3.1 Line POWETr CONNECTION .....cueeiiiieiieieieeiieieie sttt eie ettt este st st et esesseeseensensesseennensensesneensenes 13

34 WAIM=UD TIME ..ottt e ettt et e et e et e etbeseeesabessaeesseessaessesssesesasseesasesssenses 13

3.5 Connect to Device under Test (DUT) ....cocuveriierieriieriieniesitestestesite et seae e aeseesneesnneens 13

N 1Y (71 [ NS, OO 15
4.1 <IMEAS DISPLAY™ PaZE.....ctiiiiiiieiieierieeiteiteiesie ettt ste sttt e e testesstentense s st sseensensesseeneensensesseeneensens 15

T I T<1 3113 [ G OO OO T ST SOOI 16
5.1 COETUPS PAZE....oceiiiiiiiiieiieieie ettt ettt ettt ettt ettt e e te e st esbesbeesaessassasseessessessesssessessensesseessensans 16
5.1.1 Trigger Mode [TRIG] ..ottt ettt st beeneennenes 16

5.1.2 RANEE [RANGE].....ooiiiieieieieceeeete ettt ettt sttt et ettt e b e be e st essessasbeessensasbeessensanes 17

5.13 Measurement SpPeed [RATE] ......ooouiiiiiiiee ettt ettt e 18

5.1.4 Turn the Comparator ON/OFF [COMPY]......cccooiiiiiiiieiecieee ettt 18

5.1.5 [SCAN] INOAE ..ottt ettt ettt e et e e st e st e sesseeseessensessesseensensesseeneensenes 19

5.1.6 Turn Temperature Compensation ON/OFF...........ccocoiioiiiiiiiiiiiceeeeece e 19

5.1.7 Temperature [COEFFICIENTT] O ..uviiiiieiiieeiie ettt eieeeieeere e v eesseesseeseseesseessseessseeas 19

5.1.8 Reference Temperature [REFER TEMP].......c.cccoiioiiiiiiiiiiicece e 20

5.2 SHOTE COTTECHION. ...eutieuiieiiteieeteete et et et et et et etee bt eseense e st enseenseenseenseenseenseenseenseenseenseensaenseensen 20

53 LCOMPATALOT™ PAZE ....eeeiiiiieiieit ettt ettt ettt st st st st sat e s atesatesaeesaeeeaee 21
5.3.1 Turn the Comparator ON/OFF [COMPY]......ccoooiiiiiiieieceee ettt 21

532 Comparator limit mode [MODE]........cccioiiiiiiiieiieiiesitetertese ettt 22

5.3.3 NomMiNal Value INPUL .....cvieiiieiieii ettt et ettt e e etessteesbeenbeenbeeaseenseens 22

534 UNIFIED / SEPARATED SEUUD -.cuveeveeiieiesieeiieeieiesieeitetetesie et eeeeessesseensensessesseensensesseeneensenes 23

5.3.5 Lower and UpPer LIMItS.......ccuiveiiiiiiiieie ettt ettt see e snaesnaesneenns 23

5.4 SCHANNEL SETUP ...ttt ettt ettt st eteessesasteessessessesssessessessesseessensans 24

6. SyStEM CONTIGUIALIONS. ... .ccviitieeieierieetieietet et et et e st eteeteste st e estesessesseeseensanseeseessensesesseensensensesneensensesseansansens 25
6.1 <SYSTEM CONFIG> PAEE ....cvivievieniiiieiieieiesie ettt ettt etessaessessesseessessessesseessessensesssessansans 25
6.1.1 To change system [LANGUAGE] .........cooooimiimiiiiicieeeeeeeeee e 25

6.1.2 Setting the system date and tiME...........cocieriieriieriierieiee ettt ettt sre et eseeseeneees 26



_ AT5130 User's Guide

10.

6.1.3 ACCOUNE SEELITNIZ...euveeeiieeieeieeie ettt et eteete e eteeteeeteesteeneeenaeestesabesasesssesssesnsessaesssesssesnsenssenses 26
6.1.4 BEEP FRALUTE .....ooeeiieiiiecee ettt ettt e et e et e e s b e e s ebaeessaeessseesseennsaennneeas 27
6.1.5 RS-232 Baud Rate [BAUD]........ooiiiiieee ettt et e 27
6.1.6 RS-232 Shake Hand [SHAKE HAND] ......oooiiiiiiieee e e 28
6.1.7 RS-232 Result Send Mode [RESULT SEND] .....ccoiiiiiiiiiieiicie ettt 28
6.1.8 Data format and EOC mode [DATA/EOC].......cooiiiiiieiieeiee ettt ettt 29
6.2 <SSYSTEM INFO> PAE......ooiiiiiieiieieiicieeeteteste ettt ettt estesteesaessesesteeseessessesseessessessesseessessans 29
L B0 Ta S 011 Yot SRR 30
7.1 Pin ASSIZNIMENT ...ttt ettt ettt e et e e et et ete st e eseensensesseeseensensesseeneensensesseeneansens 30
7.2 [@70) 11Tt v5To ) s AU PRRRRTRRRRRRPPRNt 31
REMOLE CONIIOL......ceeiiieeie ettt et e e et e et e et e et eeeaeeeesee e aeeeeseeseaseeenseeenseeeseeeeneeennseeenseeenseeeneean 33
8.1 ADOUL RS-232C ..o e e et e et e e e et e e e e e ereeeneeeeneeeeneeeaneeeennes 33
8.1.1 RS232C CONNECHION ...ttt eee e et eeeeate e e eenaeeeeeesaeeeeesaeeeeeaeeeeeenaeeeeensareeean 34
8.2 HandShake ProtOCOL...........oooviieeee ettt e et e e e neeeaeeeeneeeenneeennas 34
8.3 SCPILANGUAZE .....eouveeutienieeieeteett ettt ettt ettt et et et et et e e bt e bt e bt e bt e st enseenseenseenseenseenseensean 35
SCPI CommAand REFEIEICE ........coouviiiiiieie ettt ettt eeae e e et e e eeae e e e esaaeeeeeaaeeeeenteeeeennaeeeean 36
9.1 TOIIIUINALOT ... eeeeeeeee ettt ettt eeete e e ettt e e eeateeeeeaeeeeeenteeeeenseeeeeanaeseesenseeeeenssseeeenseseesanseeesennes 36
9.1.1 Terminator RULES..........oooviiiiieeee ettt e e eaeeeeaee e e e e enreeenneean 36
9.1.2 Notation Conventions and DefINItIONS. ......cccuueiiiueiiieiiiie et eeeaeee s 36
9.13 COMMANGA SITUCKUIE ..vveeeeiieieeeieeee ettt e ettt e e ettt e e eeaeeeeeeaeeeeeaeeeeeeaeeeeesaeeesenseseeseseeeeennes 36
9.2 Command and PATamMELETS ...........ccveeevieeereeeceieeeeeeeeeeeeeeeeteeeeteeeeeeeeaeeeeaeeeeaeeeereeeseeensesenseeeanneeenees 37
9.2.1 COMMAN.......ooiiiiiiiiiiiiie et et eect e ettt e e e ettt e e e eetteeeeeareeeeetaeaeeetseeeeesseeseasseeeesseeeeensseeeennes 37
9.2.2 PaTAIMCLET ..o et e e e e et a e e e e e e e a——raae e e e e aaaaaaaans 37
9.2.3 SEPATALOT ...eeuvveeeiieeitieeteeetee et e ettt estbeesteeeteeessaeessseessseessseessseeassaeassseesssaenssaeansaeansaeensseensseensses 38
9.3 CommAand REETENCE. ........ccveiiiieetee et e e e e et e e e e e e eteeeeaeeeeneeeenns 38
9.4 DISPIAY SUDSYSLEIM ....euiiiiiieiieit ettt ettt teeteeteeteeateestesatesatessaeenseesseensesnaesssesssesnsesssennes 38
9.4.1 DISPPAGE....... oo et e et e et e e et e et e e e et eeereeeneen 38
942 DISP:LINE ...ttt et ete e et e et e eene e e eareeeseeeeaeeeeneeeenseeenseeeneean 39
9.5 FUNCHON SUDSYSEEIM .....eiiieiiiiiteie ettt ettt eteeteetesitesetesatesstesseessaessaessaesssessaesssesssesssesnsessnenses 39
9.5.1 FUNCHOMRANGE ..ottt ee e e et e e e ent e e eaeeeteesenseesneeesnseesnaeen 39
9.52 FUNCHON:RANGEMODE .......ooooieiieeeeeeeeee ettt n 39
9.53 FUNCHONRATE ...ttt ee e et et e et e e env e e s aeesaeeeeaseesnseesnaeesneeean 40
9.54 FUNCHIOIITC ..ottt et e et et e st e et e sena e e smteesmaeesseesnnseesnseesneeesneeean 40
9.5.5 FUNCHON:TC: RATIO ...ttt e eeneeeeaeeeenneeenneeenneeenneen 40
9.5.6 FUNCHONTC: REFET .....oiiiiieeee et ee et eeane e eennaeenee s 40
9.5.7 FUNCHONISCAN ...ttt ettt e et eneeeeteeeaeeseaaeesnseeenaeesseessnseesnseesneeesnaeean 40
9.6 COMPATAtOr SUDSYSLEITL ....cuvieiiiiitieiieieeiteteertt ettt ettt et et e bt e sbeesbee s bt e s beesseesbeesbeesaeesseesneesaeenae 40
9.6.1 COMPATALOLISTATE ...ttt ettt e e et e e e et e e e etreeeeetreeeeeseeeeesseeeeesseeeenes 41
9.6.2 COMPArator:MODE ...ttt e e e et e e e e e e e e e aaaraaeaeeeens 41
9.6.3 COMPATAtOr:BEEP ......oo oot ettt e ere e et e e e te e e e etneeeeeraaeeennes 41
9.6.4 COMPaArator:NOMINAL .........coooviierieetie et e e et e e e et eeeeeeeaeeeteeeeneeeeaeeenns 41
9.6.5 COMPATAtOT:ICH ... et e ettt e e e e e et e e e e e e e eeeaaaeaaaaeeeenns 41
9.7 TRIGEET SUDSYSLEIM......uieiieiieiieiieiteitesitesttestt et et esteesaeesseesseesseesseesseesseessseassanssesssesssesssesssesssenses 41
9.7.1 TRIGEEIT:IMMEAIALE] .....veeuieieeieiieieie ettt ettt sttt et et e e eseeneensesseeneensanes 41
9.7.2 TRIGEEIISOURCE.......eieieeee ettt ettt ettt e et e et e s bt e et e e sateeeaaee s 42
9.7.3 TRG ettt et ettt e e ettt et e e et e e e ateeteeeaaa e e et e e araeeeaeean 42
9.8 FETCR SUDSYSLEIT ...ttt ettt st st st st st st st st satesatesaeesaeeeae 42
9.8.1 Sl D N 4 PR 42
9.9 SY STEIM SUDSYSLEIM ..c.uvieuiieiiieiieiieiiett et et et et etee bt esaeeseesseeseesseenseenseenseenseenseenseenseenseenseenseensen 43
9.9.1 SYSTEMILANGUAZE ....couveeneieiieiieieeieett ettt ettt ettt ettt e bt e bt e bt e bt enbee st ebeenseensean 43
9.9.2 SYSTEemM:SENDIMOMC........cciiiiiiiiiiiiie ettt ettt et ete e e eetae e e e earaeeeeteaeeetaaeeeenneeas 43
9.9.3 SYSTEMDATAMOUE........eiiiieiiieeeeie et eeee e eee e e e e e eeaaeeeeeteeeeenaaeeeeenreens 43
9.10 CORRECHION SUDSYSEITL .....eeviiieiieiisiieiieiesieetietete sttt tet e te st estetesteeseessense st eeneesensesseensensessesnsensens 43
9.10.1  CORRECHONISHORL .......ccviiereeetee ettt eeee et eeae e et eeeaeeeeaeeeaeeeteeeseeeesnesenreeennas 43
9.11 IIND? SUDSYSEEIN ....eeuvieutieiieiieiteettertt et et et et et e e bt e bee st esseenseenseenseesssensaesssesssansaesssesssesssenssesssenses 43
MOADUS (RTU)..eeciiiiiiieiieieieeie ettt ettt ettt et et te bt e st et e beeteessessesseessessassesseessessassesssessessansesseessansas 44
10.1 Daata FOIIMAL .....cccvviiiieiiiee ettt e e e e e e et e e e e aaeeeetaeeeeeaseeeeensreeeeeasseeeesneeeans 44
10.1.1  INSTIUCHON FTAIMNE......uvviiieeeiie ettt ete e ee e e et e e e et e e e eeaeeeeetaeeeeenaaeeeensreeeeenneeas 44
10.1.2  CRC-16 Calculation MEthOdS ........c.vviiieiiieieiieie ettt eaeees 45

10.1.3  RESPONSE FTAME.....cuiiiiiiiiiieeiiieciee ettt eee et e st e et e e tve et e e ssbeessseesssaeessseesseessseessseesnsseenes 46



TO.1.4  INO RESPOMSE ...ttt ettt et e e et e e bt e e s it e e e bt e eabteebee e nbeesabeesabeesbeeanns 46
LO.1.5  EITOT COAR .ttt ettt sttt sttt 46
10.2 FUNCHON COAE....cuiiiiiiiiiiieeee ettt ettt sb et sbe bt e b sbeebeenaens 47
10.3 T 4 1<) TSRS 47
10.4 Read SeVEral REGISIEIS .....ecveieiiriieieieite ettt ettt e et ettt et e se s st eseeneensesseeneensensesseeneansens 47
10.5 WIite INtO MOTE REGISIETS. ..c.uviiiiieiiieiie ettt ettt ettt s ae e ateenaeesaeesaeseaesnaesnaesnnenns 48
10.6 ECHO TEST ..ttt ettt a et et e e st e be st et et eae et et et e st esesbeeeneeneeee 49
11. MOADUS CRTUD ettt s st s st ese st esesese st esesenenenes 50
11.1 OVERVIEW OF REGISTERS ...ttt ettt 50
11.2 Obtain Measuring Data...........cccueoiiiiriiierere ettt sttt e e te st e e e sesseeseensesesseeneensens 55
11.2.1  Obtain Measuring ReESUIL .........ceeciiiiiiierieieiertert ettt aae e ees 55
11.2.2  Get the comparator result [2100] .......cocoooviiiiiiiiiiic e 56
11.3 Parameter SETHNE .....ccveeeiieiieie ettt ettt et et eete et e eeteeateeatesatesabeesaeenaeesbeenaeenaeenaeenaeenaeennennes 56
11.3.1  Range set L3000HT ..ottt 56
11.3.2  Auto setrange [300THT .oooioiiiiiiiee ettt 56
11.3.3  Speed L3002HT .ottt bbb 57
11.4 COMMPATALOT SEL....uvieeeieeririertieeiieestteesteesreeeteeesseeessseessseeasseeassseesseessseessseessseessseessseesssessssseensseensses 57
11.4.1  Switch of comparator [F3T00HT ......cccoeveiiiiiieiii e 57
11.42  Compare mode [3TOTHT .ooiiiiiiioiiieieieee e 58
11.4.3  Comparator Set Method [3102HT .....coovoviviiiieeee e 58
11.4.4 [310A-3T0BY .ottt 59
11.4.5  Limit value [3TT0T oottt 59
11.5 Channel setup [320TH~32TEHT ..ottt 59
11.6 FALE OPETALION ...ttt et et ettt e et e s te et e s atesateeatesnaesatessaeesseesbessaeenaesssesnsesnsennnennes 60
11.6.1  Save to current file L4000 ......cccoomiiiiiiioiiee e 60
11.6.2  Save to specified file L4008 ......ocooiiiiiiiiiiie et 60
11.6.3  Reload Current File L4010 ...cooiiiiiiiiiee et 60
11.6.4  Load the specified file [40T8T ...oovivimiiiiiiii e 61
12. SPECITICATION ...ttt ettt ettt ettt et e et e et e et e eebeesbeesbeesbeeebeesseesseesseeaseasseasseesseasseasseesseassesssesnsesnseans 62
12.1 GeNEral SPECTIICATION. .. ..ctiiiiiiietieie ettt ettt ettt et et e et e et e ee e beesssesssasaesssesssasseasssessnanens 62
12.2 DIIMICIISIONS ...ttt ettt ettt b ettt b e st et e bt sbe e st et e s bt e bt estebesbeebeestentesbeebeentens 63
Figure Contents
Figure 1-1 How to remove the handle............coooiiiiiiiiiiiieiiceceeeeeeeeee et es 9
Figure 3-1 FTONE PANCL.....oiiiiieiieee e ettt st st e st e et e saeesnaeeraessaessaesnneenaenees 12
Figure 3-2 STl oY1 (<) TSP 12
Figure 3-3 Test Terminal of Each Channel ............cccoociiiiiiiiiiiiiiecece e 13
Figure 4-1 ATS5130 <MEAS DISPLAY > Pae.....cciiiiiiieieietisieie ettt 15
Figure 5-1 CSETUPS PAZE......eiieiieiieieie sttt ettt sttt et et st e st e e se e st eneensessesneensensesneensenes 16
Figure 5-2 ReSIAUAL RESISTANCE ....c.vevieeieieeiieiieieie ettt sttt ettt ettt e tesreene et e seeseennenes 20
Figure 5-3 SCOMPARATOR PAGE .....eieiiieiieee ettt ettt ettt et e et e et e s s 21
Figure 6-1 <SYSTEM CONFIG> PaGE.....ccuieuieieiieiieieiesieeteiteste sttt sttt st e e s seeensessesneennenes 25
Figure 6-2 <SYSTEM INFO> PAGE......eeiiiieiieiieieeieeteie sttt sttt sttt st see e e se e eneenes 29
Figure 7-1 Pin ASSIZNIMENL .....eeiiiiieiiecie ettt ettt e et e et e setesaeesaeesaeessaesaeesseesseesseesseessnenseennes 30
Figure 9-1 DISP COMMANG TIEE .....eveeeieieeieiieieie ettt ettt ettt sttt essesse s st essessessesseensensesseeneenes 38
Figure 9-2 FUNCHION SUDSYSIEM TTEE .....eevieieeieiieiieiieiesie ettt ettt sttt ee et ae st st essesne e enes 39
Figure 9-3 COMParator Subsystem Command TIEe..........cceecverierieeiieiieeie ettt 40
Figure 9-4 TRIGger Subsystem Command TIEe........c.cccuevierierieeieeie ettt 41
Figure 9-5 FETCh Subsystem Command TIEe..........cccuerueruirieierientieieiesiesieeeesiessesseeseesesseseeesessesseeneenes 42
Figure 9-6 SY ST ...ttt ettt ettt et ettt et e et e et e e beesbeenbeenseenbeenbe e be e s eenseenseenreensean 43
Figure 9-7 CORRection Subsystem Command TIEe.........cceecueriirieriieiieeie ettt 43
Figure 12-1  DIMENSIONS ..cuviovieiieieiieiieiieiesteeetetete st eeteetessesteeseessessesseeseessesseeseessensesseessensassessenssensensesseensens 63
Table Contents
Table 3-1 Front panel deSCIIPLION ........ccviiiiiiiiiieie ettt ettt et e et ete st e et e s eaeeeeeeeneseaesenesssasssessnenens 12

Table 3-2 Rear panel deSCTIPLION ......cueevieiieieiii ettt ettt et e et e stesteeabesaeesnaeesaeenaeesaeenaesnnenens 13



m AT5130 User's Guide

Table 5-1 Range Mode.........ccceeeuenene
Table 5-2 Effective measurement range



Unpacking and Preparation

1. Unpacking and Preparation

This chapter describes how to set up and start the AT5110/AT5120 Multi-Channel
Resistance Meter.

Incoming Inspection

Power Requirements

Setting up the Fuse

How to Remove the Handle

Environmental Requirements

Cleaning

OO

1.1 Incoming Inspection

After you receive the instrument, carry out checks during unpacking according to the
following procedure.

If the external face of the instrument (such as the cover, front/rear panel, LCD screen,
power switch, and port connectors) appears to have been damaged during transport, do
WARNING not turn on the power switch. Otherwise, you may get an electrical shock.

Make sure that the packing box or shock-absorbing material used to package the
instrument has not been damaged.

Referring to <Packing List> in the packing box, check that all packaged items supplied
with the meter have been provided as per the specified optioned.

If an abnormality is detected, contact the company and transport the meter to your

NOTE nearest Applent Instruments sales or service office. For inspection by the transport
company, save the packing box, shock-absorbing material, and packaged items as you
received them.

1.2 Setting up Fuse

~Line: 110VAC/220VAC, 50Hz/60Hz
Fuse: 250V 1A Slow Blow

Please use the following fuse type.
UL/CSA type, Slow-Blow, 5 X20-mm miniature fuse, 1A, 250 V

When you need a fuse, contact your nearest Applent Instruments sales or service office.
To verify and replace the fuse, remove the power cable and pull out the fuse holder.

o —p

1.3 Environmental Requirements
Set up the AT5130 where the following environmental requirements are satisfied.

Operating Environments

Ensure that the operating environment meets the following requirements.

Temperature: 0[]C to 55[]C

Temperature range at calibration: 23[]JC=£ 5[ JC (<1[]JC deviation from the temperature
when performing calibration)
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Humidity: 15% to 85% at wet bulb temperature < 40° C (non-condensation)
Altitude: 0 to 2,000m
Vibration: Max. 0.5 G, 5 Hz to 500 Hz

1.4 Cleaning

To prevent electrical shock, disconnect the AT5130 power cable from the receptacle
before cleaning.

Use a dry cloth or a cloth slightly dipped in water to clean the casing.

Do not attempt to clean the AT5130 internally.

A WARNING: Don’t Use Organic Solvents (such as alcohol or gasoline) to clean the
Instrument.

o

1.5 How to Remove the Handle

A handle kit is attached to the AT5130:



Unpacking and Preparation _

Figure 1-1 How to remove the handle

2000000
{o]e)

3 Carrying Position

Remove Handle (Lift the handle perpendicular to the unit while pulling it in the direction of 1.)
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2.

2.1

2.2

221

2.2.2

2.2.3

2.2.4

Overview

This chapter contains general information about AT5130 .The information is organized
as follows

® Introduction

® Main Specifications

® Feature overview

Introduction

Thank you for purchasing AT5130 Multi-Channel Resistance Meter.

AT5130 is a high-precision wide-range, high-performance ARM
microprocessor-controlled multi-channel resistance meter. Its measurement range of
1pQ~300kQ, the maximum display number 30000.

Computer remote control commands compatible with SCPI (Standard Command for
Programmable Instrument Programmable Instruments standard command set), complete
and efficient remote control and data acquisition functions.

With its built-in comparator, the AT5130 can output comparison/decision results for
sorting components into a maximum of ten channels. Furthermore, by using the handler
interface, the AT5130 can be easily combined with a component handler, and a system
controller to fully automate component testing, sorting, and quality-control data
processing.

AT5130 measures of high, medium and low-value resistor; various switch contact
resistance; connector contact resistance; relay line package and the contact resistance;
transformers, inductors, motors, deflection coil winding resistance; wire resistance; cars,
boats, aircraft riveting metal resistance; printed version of the line and pore of resistance
and so on.

Main Specifications and Features

Ranging

Auto, Hold and Nominal range. Total 8 Ranges.
About Nominal ranges: (Applent new definition): The AT5130 will automatically select
the best range according to the nominal value.

Measurement Speed

Slow: 3.4s/10-Channel

Medium: 830ms/10-Channel

Fast: 350ms/10-Channel

Ultra: 230ms/10-Channel

Trigger Mode

Include Internal, Manual, External and Bus Trigger.
Basic Accuracy

Slow Speed: 0.05%

Medium : 0.2%

Fast and Ultra: 0.5%
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2.2.5 Correction

Zero correction for all ranges to eliminate lead resistance’s effect.

2.3 Main Functions

2.3.1 Correction Function
SHORT correction:
Eliminates measurement errors brought about by stray parasitic impedance in the test
fixtures.

2.3.2 Comparator Function (Sorting)

The primary parameter can be sorted into ten NG Bin: CH1-CH20

The sequential mode or tolerance mode can be selected as the sorting mode.
Limit Setup

Absolute value, deviation value, and % deviation value can be used for setup.

2.4 Measurement Assistance Functions

241 Key Lock
The front panel keys can be locked.
2.4.2 Interface

RS-232 remote control

Support MAX 115200bps baud rate, Compatible with SCPI, ASCII transmission.

Handler Interface

Full opto-isolator. built-in pull-up resistor input and output port.

Support internal 5V and 24V external power supply.

Input: trigger signal

Output: output all sorting comparator result signal; measuring synchronizing signal
(EOC) .
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3. Startup

This chapter describes names and functions of the front panel, rear panel, and screen
display and provides the basic procedures for operating AT5110.

® Front panel summary

® Rear panel summary
® Power On/Off
[ ]

Connect to Device under Test

3.1 Front panel

Figure 3-1 Front panel

1
2 H
; \\
Table 3-1 Front panel description
No. | Description
1 USB Disk Port (USB-Host)
2 Trigger Key
3 Power Switch
4 System Key (Include File, System and Key Lock)
5 Soft Key
6 Menu key
7 UNKNOWN Terminal
8 Entry Key
9 Cursor Key
10 | LCD Display
3.2 Rear Panel

Figure 3-2 Rear Panel




Startup

WARNING: No operator serviceable parts inside; refer servicing to trained personnel.
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Table 3-2

3.3

3.3.1

3.4

3.5

Figure 3-3

POWER
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FUSE

oo
oo
RS-232C HANDLER

H1

WARNING: For continued fire protection,use specified line fuse.

3

[~
(%]
(9]

Rear panel description

No. | Description

1 Test Terminal

2 AC Power Cord Receptacle
3 Fuse Holder
4

5

RS-232 Interface

Temperature Compensation Interface

Power On/Off

Line Power Connection

B

Power ON. ﬂ Power OFF.

Warm-up Time

AT5130 is ready to be used as soon as the power-up sequence has completed. However,

to achieve the accuracy rating, warm up the instrument for 15 minutes.

Connect to Device under Test (DUT)

The test terminals of all channels are on the rear panel.

Please insert test plug into the terminal along the rabbet direction.

Test Terminal of Each Channel



AT5130 User's Guide

D- S- S+ D+

Warning:

No putting current source, voltage source directly access to test side. Energy storage device
access to testing after discharging.




[Meas] Key

4.1

Figure 4-1

[Meas] Key

<MEAS DISPLAY> Page

When press the [Meas] key, the <MEAS DISPLAY> page appears.

The following measurement controls can be set.

® TRIG — Trigger Mode

® (01-30 — Set up the corresponding channel
AT5130 <MEAS DISPLAY> Page

<MEAS DISPLAY

e e e
[ ) =0 =

[ ]
n

[ |
[y ]

1] =]

e e
=0 =

=
(im]

USE Disk Readwy.
FILE SYSTEN KEY LOCK
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5. [Setup] Key

This section includes the following information:
® SETUP page

® Temperature Compensation Setup

® SHORT Correction

® Comparator Setup

Every time or everywhere you can press the [Setup] key to open the <SETUP> page.

51 <SETUP> Page

In <SETUP> page, the Instrument does not display test result and sorting result, and
NOTE testing is continuing.

Figure 5-1 < SETUP> Page
& [hEas
TRIG INT RaHGE (6] aUTO DISPLAY
COMP OFF RATE SLOW —_—
SCAN [11] SCaH COrP
=y 2 SETUR
TRIG-EDSE RISIHG

CHAMMEL
TEMF COMPENSATION OFF SETUP

COEFFICIENT
REFER TEMP

USE Dizk Ready.
FILE SYSTERN KEY LOCK

5.1.1 Trigger Mode [TRIG]

SCPI Command: [TRIGger: SOURce {INT,MAN,EXT, BUS}|
AT5130 supports four trigger modes: INT (internal), EXT (external), MAN (manual)
and BUS (RS-232).

Trigger Mode | Description

INT Continuously repeats the measurement cycle.
MAN Performs one cycle of measurement each time you press the [Trig] key.
EXT Performs one cycle of measurement each time a rising pulse is input to

the handler external trigger input pin on the rear panel.
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Please refer to the Handler section.

BUS Performs one cycle of measurement each time it receives a trigger
command sent via RS-232.

Procedure for choosing trigger mode [TRIG]
Step 1. Press the [Meas] key
Step 2. Use the cursor key to select [TRIG] field
Step 3. Use the soft keys to select desired trigger mode.

Soft key Function

INT Internal Trigger Mode

MAN Manual Trigger Mode

EXT External Trigger Mode

BUS BUS Trigger Mode
5.1.2 Range [RANGE]

SCPI Command: |FUNCtion :RANGe {<range number>,min ,max}|
SCPI Command: |FUNCtion :RANGe :MODE {AUTO,HOLD,NOMinal }|

Table 5-1 Range Mode
Mode Function overview Advantage Disadvantage
Auto Sets the optimum range | You don’t need to | The measurement
range automatically. select range. time is longer due
to the ranging time
Hold Measurement is performed | No ranging time is | You need to select
range with a fixed range required a proper range
depending on the
value of the DUT.
Nominal | Sets the optimum range | You don’t need to
Range depending on the nominal | select range. No
value. ranging  time  is
required
Table 5-2 Effective measurement range
Range No. Range Measurement range Up Down
0 10mQ 0.0000m~30.000mQ v )
30mQ 29mQ
1 100mQ 29.000mQ~300.00mQ v )
300mQ 290mQ
2 10 290.00m~3.0000Q2 v )
3Q 2.9Q
3 10Q 2.90009~30.000€2 7 )
30Q 29Q
4 100Q 29.00092~300.00Q v )
300Q 290Q
5 1kQ 290.009~3.0000kQ2 v )
3kQ 2.9kQ
6 10kQ 2.9000kQ~30.000kQ2 Vv )
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7 100kQ 29.000kQ~300.00kQ 30KE> 29k
Procedure for setting the range [RANGE]

Step 1. Press the [Setup] key

Step 2. Use the cursor key to select [RANGE] field

Step 3. Use the soft keys to select the range mode or range.
Soft key Function
AUTO RANGE
HOLD RANGE
NORMINAL RANGE
INCR + Increments the range in the HOLD mode
DECR - Decrements the range in the HOLD mode

When the range is automatic, the instrument will make a range prediction every measurement

cycle, so the test speed will be slightly slower than the locked range. Moreover, frequent

. changes in the range during automatic measurement will cause a slower response. Normally,

Attention when the instrument is used as a sorting measurement, the automatic range method is not
suitable.

For sorting users, please select the nominal range method.

Measurement Speed [RATE]

SCPI Command: [FUNCtion:RATE {SLOW,MED,FAST, ULTRA}|
SLOW, MED, FAST, ULTRA can be selected for AT5110.

SLOW mode will result in more stable and accurate measurement result.
When in Range-Hold mode:

Slow: 3.4s/10-Channel

Medium: 830ms/10-Channel
Fast: 350ms/10-Channel
Ultra: 230ms/10-Channel

Procedure for setting measurement speed mode
Step 1. Press the [Setup] key
Step 2. Use the cursor key to select [SPEED] field
Step 3. Use the soft keys to set measurement speed

Soft key Function

SLOW 3.4s/10-Channel
MED 830ms/10-Channel
FAST 350ms/10-Channel
ULTRA 230ms/10-Channel

Turn the Comparator ON/OFF [COMP]

COMMREQ: COMParator|[:STATe] {ON,OFF,1,0}|
The comparator can be turned OFF or ON. After the comparator feature is turned OFF,
the comparator result won’t be displayed on <MEAS DISPLAY> screen and all handler

functions will be turned off.
Procedure for turning ON/OFF the comparator [COMP]
Step 1. Press the [Setup] key
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5.1.5

5.1.6

5.1.7

Step 2.
Step 3.

Step 1.
Step 2.
Step 3.

Step 1.
Step 2.
Step 3.

Use the cursor key to select [COMP] field
Use the soft keys to turn ON/OFF the comparator feature.

Soft key Function

OFF

ON

[SCAN] mode

SCPI Command: |FUNCtion :SCAN {ON,OFF,<channel number>}|

When the scan mode is set to SCAN, all channels will be measured one by one.

When the scan mode is set to SINGLE, only specified channel can be measured and
displayed.
Procedure for setting scan mode

Press the [Setup] key

Use the cursor key to select [SCAN] field

Use the soft keys to set scan mode

Soft key Function

SCAN Multi-channel loop test

SINGLE The current channel is tested separately

INC + Replace the channel number of the single-channel test
DEC - Replace the channel number of the single-channel test

Turn Temperature Compensation ON/OFF

SCPI Command: [FUNCtion:TC {ON,OFF,1, 0}|
The AT5130 built in Temperature Compensation Interface.

The Temperature Compensation Formula is:
F2 = 100 + a = (T—To} < F1
100

Where,

TO: Reference Temperature

T: Current Room Temperature

a : Temperature coefficient of reference temperature (%)

F1: Without compensation value

F2: Temperature compensated value

Procedure for turning the temperature compensation ON/OFF
Press the [Setup] key
Use the cursor key to select [ TEMP COMPENSATION] field
Use the soft keys to turn on/off

Soft key Function

ON

OFF

Temperature [COEFFICIENT] «

SCPI Command: [FUNCtion:TC:COEFficient <float>|
Before using the Temperature Compensation Function, you must enter the coefficient of
the DUT material. Such as the coefficient of copper is 0.393%.

Procedure for inputting the coefficient:
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Step 1. Press the [Setup] key
Step 2. Use the cursor key to select [COEFFICIENT] field
Step 3. Enter the coefficient value by using the entry keys and press the Enter to confirm.

5.1.8 Reference Temperature [REFER TEMP]

SCPI Command: [FUNCtion:TC:REFEr <float>|

The temperature unit is Celsius degree.

Procedure for inputting the reference temperature:
Step 1. Press the [Setup] key
Step 2. Use the cursor key to select [REFER TEMP] field
Step 3. Enter the temperature value by using the entry keys and press the Enter to confirm.

5.2 Short Correction

SCPI Command: CORRect : SHORt|
The short correction feature of the AT5110/AT5120 compensates for any residual

resistance that may exist within the interval from the calibration plane, which is
determined by the selected cable length, to the DUT connecting points (see Figure 5-2)
Figure 5-2 Residual Resistance

iy

WIRES

To perform short correction
Step 1. Press the [Setup] key
Step 2. Short test clip
Step 3. Press the [Clear Zero] soft key.
Step 4. Press [OK] soft key, a dialog message displays “Short-circuit the test terminals”.
Please make sure the test clips short-circuit is like the following way:

iy

WIRES

Step 5. Press [OK] soft key. The AT5130 measures short resistance at the all ranges.
During the measurement, an “SHORT measurement in progress” dialog message is
shown on the display.
When the measurement has finished, a message “Correction finished” will be displayed.
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5.3 <Comparator> Page

Press [Setup] key and press [Comp SETUP] soft key to open <COMPARATOR> page.
The comparator can be used to set the upper and lower limits of all channels. AT5130
needs to select the 11-20/21-30 channel through the [Next] function key.

In order to make full use of the comparator, the instrument has a built-in Handler
interface, which is used to output the comparison results of these files to a relay, PLC or
industrial computer.

On the <Comparator> page, you can set the following:

[][COMP] Switch and comparator input mode

[] [CODE] mode setting

[] [NOM] Nominal value setting

[] Enter the [upper limit] and [lower limit] data of each file
Figure 5-3 <COMPARATOR> Page
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5.3.1 Turn the Comparator ON/OFF [COMP]

SCPI Command: COMParator [ : STATe] {ON,OFF,1,0}|
Procedure for turning ON/OFF the comparator [COMP]
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Step 1. Press the [Meas] or [Setup] key and then press soft key [COMP SETUP]
Step 2. Use the cursor key to select [COMP] field
Step 3. Use the soft keys to turn ON/OFF the comparator feature.

Soft key Function
OFF
ON

5.3.2 Comparator limit mode [MODE]

SCPI Command: COMParator :MODE {ABS, PER, SEQ}|

The comparator built into the instrument has three comparison methods:
® Absolute value []
Relative value [1%
® Direct reading SEQ

Absolute value ([]) = measured value — nominal value

Deviation percentages (%) = (measured value -nominal value) / nominal value x 100%
The direct reading value SEQ comparison uses the direct reading measurement value to
compare with the upper and lower limit range of the file, so no nominal value is required
to participate in the calculation.

To set up the comparator mode
Step 1. Press the [Meas] or [Setup] key
Step 2. Press the [COMP SETUP] soft key
Step 3. Use the cursor key to select [MODE] field
Step 4. Use the soft keys to select comparator mode

Soft key Function

ABS Switch the comparator to absolute value comparison mode

PER Switch the comparator to the relative value comparison mode

SEQ Switch the comparator to direct reading comparison method
5.3.3 Nominal value Input

ICOMParator:NOMinal <float>|

The absolute value and relative value comparison method must input the nominal value.
Direct reading value comparison method The nominal value does not participate in the
calculation, but under the [nominal] range mode, the nominal value will participate in
the range selection, so in the [nominal] range, no matter what comparison method, you
need to enter the correct The nominal value of.To enter the nominal value.

When using negative nominal values, be sure to set the lower limit to a value higher than the
4 . upper limit, because when they are converted to absolute values, the lower limit value becomes
ttention o
greater than the upper limit value

The entered nominal value cotresponds to the main parametet of the test [function]

B Input nominal value:
Step 1. Press the [Meas] or [Setup] key
Step 2. Press the [COMP SETUP] soft key
Step 3. Use the cursor key to select [MODE] field
Step 4. Use the numeric keys to enter data, and the unit adopt function key to select
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534 UNIFIED / SEPARATED Setup

SEPARATED SETUP: The instrument only adopt the Comparator data of CHI to

comparison.
UNIFIED SETUP: The instrument adopt all channel’s comparator data to
comparison.

5.3.5 Lower and upper Limits

SCPI Command: COMParator:CH <1~20>,<float LOW>,<float upper>|

Each comparison method has independent upper and lower limits, and does not interfere
with each other.

“Absolute value” comparison mode,input the absolute value of the main parameter, unit
asohm (Q) .

“Relative value%  comparison mode,input the relative value of the main parameter,
unit as %

“SEQ” comparison model, input the SEQ of main parameter, unit as ohm ( Q)

B Input limit value:

Step 1. Enter into the [COMPARATOR] page

Step 2. Select[ 1 ] [LOWER] field

Step 3. Inputdata
The relative value% mode does not need to select the unit magnification, please enter the
percentage value.
For absolute value and direct reading value SEQ mode, please adopt function key to select
unit.

Step 4. Select [ 1 ] [UPPER] field

Step 5. Input data

Step 5. Repeat 2-5 to complete data input of others.

Attenti The instrument provides independent storage space for the three comparison methods, so the
ention . ..
comparator data under each comparison method is independent of each other.
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5.4 <CHANNEL SETUP>
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Each channel can setup ON & OFF.
B Setting method:
Step 1. Press [SETUP] to enter into setup page, then press function key [CHANNEL SETUP]
enter into <CHANNEL SETUP> page.
Step 2. Select channel no [01] ~[02]
Step 3. Adopt function key to select work methods.
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6. System Configurations

This section includes the following information:
SYSTEM CONFIG page

SYSTEM INFO page

SYSTEM SERVICE page

6.1 <SYSTEM CONFIG> Page

When press the [Meas] or [Setup] key followed by [SYSTEM] bottom soft key, the
<SYSTEM CONFIG> page appears.
Following information can be configured in the <SYSTEM CONFIG> page.
® [ANGUAGE
[DATE/TIME]
Account settings [ACCOUNT]
Beep setting [BEEP]
RS-232 Baud rate setting [BAUD
RS-232 Shake Hand [SHAKE HAND)]
RS-232 Result Send Mode [RESULT SEND]
® RS-232 Data Format and Handler EOC Mode [DATA/EOC]
Figure 6-1 <SYSTEM CONFIG> Page
<55 TEN COMFIG:
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DATE/ TINE
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BALD | PROTOCOL  SCPI —
SHAKE HAND OFF Nodbusib S MAHLAL
ESLLT SEND FETCH S

DATASEOC  ALL

ISE Dizk Read..

kE'Y LOCK

6.1.1 To change system [ LANGUAGE]

‘SCPI command: SYSTem:LANGuage {ENGLISH,CHINESE, EN, CN}‘
Chinese and English is available.

B To change language
Step 1 Enter < SYSTEM CONFIG > page
Step 2 Use cursor key to select [LANGUAGE]
Step 3 Use soft key to select language:

Soft key Function
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6.1.2

6.1.3

[CHN] Chinese

ENGLISH English

Step
Step
Step
Step

=

Step
Step
Step

Eal ol

Step

Step 1.
Step 2.
Step 3.
Step 4.

Setting the system date and time

AT5130 features a built-in 24-hour clock.
To change the date
Press the [Meas] or [Setup] key
Press the [SYSTEM] bottom soft key.
Use the cursor key to select date field
Use the soft keys to edit date

Soft key Function

YEAR INCR+ Increases the year in steps of 1.
YEAR DECR- Decreases the year in steps of 1.
MONTH INCR+ Increases the month in steps of 1.
DAY INCR+ Increases the day in steps of 1.
DAY DECR- Decreases the day in steps of 1.

To change the time

Press the [Meas] or [Setup] key

Press the [SYSTEM] bottom soft key.

Use the cursor key to select time field

Use the soft keys to edit time

Soft key Function

HOUR INCR+ Increases the hour in steps of 1.

HOUR DECR- Decreases the hour in steps of 1.

MINUTE INCR+ Increases the minute in steps of 1.

MINUTE INCR+ Decreases the minute in steps of 1.

SECOND DECR- Increases the second in steps of 1.

SECOND DECR- Decreases the second in steps of 1.
Account Setting

The AT5130 has two accounts, administrator and user.
Administrator: All functions can be configured by administrator except <SYSTEM
SERVICE> page.
User: All functions can be configured by user except < SYSTEM SERVICE> page and
<FILE> page.
To Change Account

Press the [Meas] or [Setup] key

Press the [SYSTEM] bottom soft key.

Use the cursor key to select date field

Use the soft keys to change account.

Soft key Function

ADMIN All functions are open except the [system services] page

USER [system service] & [File] page can operation, but can’t save
the setted data.
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To Change Administrator’s Password
Step 1. Enter into <SYSTEM CONFIG> page
Step 2. Select [ACCOUNT]
Step 3. Adopt Function key to select:

Soft key Function
CHANGE PASSWORD | Input password(less than 9 numbers).
DELETE PASSWORD | The password will be removed.

NOTE: If you forget your password, please send an E-Mail to tech@applent.com.

6.1.4 Beep Feature

SCPI Command: COMParator :BEEP {OFF,GD,NG}|

To set up the beep feature
Step 1. Enter into <SYSTEM CONFIG> page
Step 2. Select [BEEP]
Step 3. Adopt function key to select

Soft key Function

OFF Turn off the beep feature.

GD Beep while the comparator sorting result is GD

NG Beep while the comparator sorting result is NG
6.1.5 RS-232 Baud Rate [BAUD]

The instrument has a build in RS-232 interface, the instrument will communicate with
the host at the set baud rate, at the same time the keyboard is locked, after sensing the
RS-232 interface has signal conversion.

In order to communicate correctly, please confirm that the baud rate is set up correctly,
unable to communicate if the baud rate of the host and the instrument is different.
Instrument RS-232 adopt SCPI language to programming.

RS-232 configuration is as follows:

Data bits:  8-bit

Stop bits:  1-bit

Parity: none

Baud rate: Configurable

To set up the baud rate
Step 1. Enter into the <SYSTEM CONFIG> page
Step 2. Use the cursor key to select [BAUD] field
Step 3. Adopt function key to select.

Soft key Function

1200 If you use a communication converter with optocoupler
isolation, please use this baud rate.

9600
38400
57600
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115200 ‘ Recommend

6.1.6 RS-232 Shake Hand [SHAKE HAND]

AT5130 support RS232 “shake hand”.
AT5130 will return the whole command to host and then response the command when
the [SHAKE HAND] is turned ON.
After the command shake hand is closed, the commands sent from the host to the
instrument will be processed immediately
To setup the “Shake Hand”:

Step 1. Enter into <SYSTEM CONFIG>

Step 3. Use the cursor key to select [SHAKE HAND] field

Step 4. Use the soft keys to turn ON.

Soft key Function

ON

OFF
NOTE: If you use Applent Software, please make sure that the [SHAKE HAND] is turned OFF.
6.1.7 RS-232 Result Send Mode [RESULT SEND]

SCPI Command: [SYSTem: SENDmode {FETCH,AUTO}|

When you set the [RESULT SEND] to AUTO, the test result will be sent to host every

end of measurement instead of by sending “FETCH?” command.

B When the [DATA/EOC] field is set to [ALL CHANNELS], all channels’ results
will return to host after end of measurement of all channels.

The format is:
+9.9651e+01, NG, +9. 9481e-01, GD, +9. 9726e+00, NG, +9. 9481e-01, GD, +7. 6770e-0
4, NG, +9. 9726e+00, NG, +1. 0000e+20, GD, +1. 0040e+04, NG, +9. 9933e+02, NG, +1. 11
69e+04, NG <nz>
Where,“+1.0000e+20” stands for overload or open.
B When the [DATA/EOC] field is set to [ONE BY ONE], current channel’s result will
return to host after end of measurement of this channel.
The format like this:
01, +9.9651e+01, NG
02, +9.9481e-01, GD
03, +9. 9726e+00, NG
04, +9.9481e-01, GD
05, +6. 1717e-04, NG
06, +9. 9726e+00, NG
07, +9.9331e-01, GD
08, +1. 0040e+04, NG
09, +1. 0008e+03, NG
10, +1. 0989e+04, NG

To set up the result send mode:
Step 1. Enter into <SYSTEM CONFIG> page
Step 2. Use the cursor key to select [RESULT SEND] field
Step 4. Use the soft keys to turn ON.
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Soft key Function
FETCH Acquire the test result by sending “FETCH?” command only.
AUTO return the result every EOM

6.1.8 Data format and EOC mode [DATA/EOC]

SCPI Command: [SYSTem:DATAmode {ALL,ONE}|
When the [RESULT SEND] field is set to [AUTO], The data sent after the instrument
test is completed will be determined by this field, sending all channel data or the current

channel data.
At the same time, this setting also affects the EOC signal of the Handler interface.
When [Data and EOC] is set to [All Channels], the EOC signal will be valid when
testing all channels.
When [Data and EOC] is set to [ONE BY ONE], the EOC signal will be valid during the
current channel test.
To set up the data format and EOC mode:
Step 1. Press the [Meas] or [Setup] key
Step 2. Press the [SYSTEM] bottom soft key.
Step 3. Use the cursor key to select [DATA/EOC] field
Step 4. Use the soft keys to turn ON.

Soft key Function
ALL CHANNELS
ONE BY ONE

6.2 <SYSTEM INFO> Page

When press the [Meas] or [Setup] key followed by [SYSTEM] bottom soft key, and
press [SYSTEM INFO] soft key, the <SYSTEM INFO> page appears.
There are no configurable options in the <SYSTEM INFO> page.

Figure 6-2 <SYSTEM INFO> Page
<SYSTEN ITHFORMAT ION

kEY LOCK 15248
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7. Handler Interface

This chapter provides information following:
Pin Assignment

Circuit Diagram

Timing Chart

The instrument provides users with a fully functional processor interface, which
includes 10 channels of sorting output, EOC (test completion signal), TRIG (external
trigger start) input and other signals. Through this interface, the instrument can easily
complete automatic control functions with user system control components.

7.1 Pin Assignment

Figure 7-1 Pin Assignment

0000000000000 0O00O0O0O0O®

{ococo0co0o0o0o000000000000@ )

HANDLER

B output terminal (All signals are low valid)

Table 7-1 output terminal pin description
Pin Name Description
1 CH1 I: OK,0: NG
2 CH2 I: OK,0: NG
3 CH3 I: OK,0: NG
4 CH4 I: OK,0: NG
5 CH5 I: OK,0: NG
6 CH6 I: OK,0: NG
7 CH7 I: OK,0: NG
8 CHS8 I: OK,0: NG
9 CH9 I: OK,0: NG
10 CH10 I: OK,0: NG
11 CHI11 I: OK,0: NG
12 CHI12 I: OK,0: NG
13 CHI13 I: OK,0: NG
14 CH14 I: OK,0: NG
15 CHI15 I: OK,0: NG
16 CHI16 I: OK,0: NG
17 CH17 I: OK,0: NG
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Table 7-2

Table 7-3

7.2

18 CH18 1:0K,0:NG

19 CH19 1:0K, 0:NG

20 CH20 1:0K, 0:NG

21 CH21 1:0K, 0:NG

22 CH22 1:0K,0:NG

23 CH23 1:0K, 0:NG

24 CH24 1:0K,0:NG

25 CH25 1:0K,0:NG

26 CH26 1:0K,0:NG

27 CH27 1:0K,0:NG

28 CH28 1:0K,0:NG

29 CH29 1:0K,0:NG

30 CH30 1:0K,0:NG

31 NG 0: NG, 1: 0K (all channels unqualified )
32 OK 0:0K,1:NG (all channels are qualified)
33 EOC 0 : Under measurement , 1 : measurement completed

input terminal

input terminal pin description

Pin Name Overview
17 Trigger Trigger input, internal build in 0.25W, 499 current
input limiting resistor
Power supply
power supply terminal pin description

Pin Name Overview
34 GND External power supply GND
35 External | External power supply plus end

VCC
Connection

Use external power supply only

Please use external power supply and connect the following pins:

VCC: 35
GND: 34

Electrical Characteristics

power requirement: +3.3V~35VDC

Output Signal: Collector output of built-in pull-up resistor. Darlington drive, LOW

level valid.

MAX voltage: Supply voltage

Input Signal::
MAX current:

Opto-isolator. LOW level valid.
50mA
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Note: To avoid damage to interface, supply voltage cannot exceed power requirement.
To avoid damage to interface, please connect wires after power is turned off.
Output signal can control signal and small powetr consumption telay, but for big power

consumption relay, please do not use internal power supply.

B Typical Circuit Diagram of Handler Interface Input signals.

Figure 7-1 Schematic (Trig)
JP204
[ |
de
4 ) R4 EXWCC
Uz X 5 TRG
il D RS AP |
2t
GN\D <H
\ |
JP205

In figure: JP204 and JP205, factory configuration is 1-2 short circuit, trigger signal is
rising edge trigger.

If trigger signal use falling edge trigger, please short circuit 2-3 for JP204 and JP205,
and external VCC can be floating.

B Typical Circuit Diagram of Handler Interface Output signals.
Figure 7-2 Schematic

J2

TOPLCIO or Sgnal Relay

Internal
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8. Remote Control

This chapter provides the following information
About RS-232C

RS-232 connection

Select Baud Rate.

About SCPI

AT5130 use the RS-232 interface to communicate with the computer to complete all

the instrument functions. User can compile various collection systems conveniently by
standard SCPI.

8.1 About RS-232C

RS-232 is currently widely used serial communications standard, is also called
asynchronous serial communications standard, it is applied to realize communication of
PC and PC. PC and peripheral. RS is the English abbreviation for “Recommended
Standard” (recommended standard), 232 is standard number, this standard is officially
announced by EIA in 1969.

Most configuration of serial port is not based on RS-232 standard: each port use 25-core
or 9- core connector (now all PC use 9-core connector). The most common RS-232
signal is as below:

Table 8-1 Common RS-232 signal

Signal Mark 25-core connector Pin | 9-core connector Pin
No No
Request To Send RTS 4 7
Clear To Send CTS 8
Data Set Ready DSR 6
Data Carrier Detect DCD 1
Data Terminal Ready DTR 20 4
Transmit Data TXD 2 3
Receive Data RXD 3 2
Ground GND 7 5
Request To Send RTS 4 7

In addition, there is Min subset for RS232, instrument also adopts this connection method.
Table 8-2 RS-232 Standard minimum subset

Signal Mark 9-core connector Pin No
Transmit Data TXD 2
Receive Data RXD 3

Ground GND 5
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8.1.1 RS232C Connection

RS-232 serial interface can be connected to serial interface of controller (such as PC or
PLC) by DB-9 cable.

Tip: instrument cannot use null modem cable.

Users can make it or buy 9-core cable from Applent Instruments.

If users make 3-core cable, should pay attention to:
* If using PC’s built-in DB9 port, probably users need to short circuit 4-6. 7-8 on
PC port’s DB-9 connector (pin).

Figure 8-1 RS-232 connector on rear panel

54321

& ®

987 6

In order to avoid electrical shock, please disconnect power when insert and pull
the connector.
TIP

B Instrument’s default communications setting:

Transmission mode: includes full duplex asynchronous communication of start
bits and stop bits

Data bits:  8-bit

Stop bits:  1-bit

Parity bits: None

8.2 Handshake Protocol

Instrument adopts software handshake to reduce phenomenon of possible data loss or

data error during communication.

Instrument can start using software handshake, high-level language software engineer
should strictly do it according to the following handshake protocol to program
communication software:
® [nstrument terminator only accepts ASCII format, command response also returns ASCII
code.
® Command string that sent by host must be ended with NL (‘\n’) mark, instrument
terminator will begin performing command string only after it receives end mark.
® [nstrument can set command handshake: instrument will return an identification code

after it receives command and finishes processing.
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Please reference following if the host can’ t receive the returned data from instrument
1. The softwate of handshake is turned off, please refer to the <SYSTM CONFIG>

page to turn on,

2. Serial port connection failure, please check the cable connection
Q} 3. The communication format of the high-level language program on the computer is
wrong. Please try to check the serial port number, the communication format is

correct and the baud rate is the same as the instrument settings.
4. If the instrument is parsing the last command and the host cannot receive the

response from the instrument, please try again later.

8.3 SCPI Language

SCPI-Standard Commands for Programmable Instruments is a common command that
Applent adopts and it is used to test instrument. SCPI is also called TMSL-Test and
Measurement System Language, which is developed by Agilent Technologies according
to IEEE488.2, so far it is widely used by equipment manufacturers.

Instrument built-in terminator is responsible for parsing user’s various command
Q formats. Because terminator is on the basis of SCPI protocol, but it is not fully
consistent with SCPI, please read “SCPI command” chapter before using instrument.
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9. SCPI Command Reference

This chapter includes the following content:
Terminator

Command Syntax
Query Syntax

Query Response
Command Reference

This chapter provides descriptions of instrument’s available SCPI commands sets, listed in
functional subsystem order.

9.1 Terminator

Host can send a string of command to instrument, instrument terminator will begin parsing
after it captures end mark (\n) or after input buffer overflows.
For example: Legal command string:
AAA:BBB CCC;DDD EEE;:FFF
Instrument terminator is responsible for parsing and performing all commands, before
programming, users must know about parsing rules.

9.1.1 Terminator Rules

1. Terminator only parses and responds ASCII code’s data.

2. Command string must be ended with NL (* \n’ ASCII 0x0A) mark, terminator will begin
performing command string only after it receives end mark or after buffer overflows.

3. If command handshake is turned on, every time terminator receives one string, it will promptly
return this string to the host, only when host receives this returned string, can it continues
sending the next string.

4. After terminator parses error, it will promptly stop parsing, and the current command is canceled.

5. When terminator parses the query command, it will terminate parsing this command string, the
latter command string will be ignored.

6. When parsing command string, terminator is case insensitive.

7. Terminator supports command abbreviated form, please refer to the latter chapter regarding
abbreviation norms.

9.1.2 Notation Conventions and Definitions

This chapter employs some marks, these marks are not a part of command tree; they are
only for better understanding of command string.

<> the character in <> means this command’s parameter
[] the character in [ means optional command
¢ When there includes several parameter items in {}, means that users can only choose
one item from i,
() the abbreviated form of parameter is put in ()
Capital letter | Abbreviated form of command.

9.1.3 Command Structure

The SCPI commands are tree structured three levels deep. The highest level commands are
called the subsystem commands in this manual. So the lower level commands are legal
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only when the subsystem commands have been selected.
A colon () is used to separate the higher level commands and the lower level commands.

Semicolon (;) A semicolon does not change the current path but separates two commands
in the same message.
Figure 9-1 Command Tree Example

ROOT

AAA BBB CCC

DDD EEE

Example ROOT:CCC:DDD ppp
ROOT  Subsystem Command
CCC Level 2
DDD Level 3
ppp Parameter

9.2 Command and Parameters

A command tree consists of header and parameters, it uses a space (ASCII: 20H) to
separate in the middle.

Example AAA:BBB 1.234
Command [Parameter]

9.2.1 Command

Command can be of the long form or the short form. The long form allows easier understanding
of the program code and the short form allows more efficient use of the computer.

9.2.2 Parameter

u Single command word, no parameter.
Example: AAA:BBB
u Parameter can be character string form, the abbreviation rules are the same as the rules
for command.
Example: AAA:BBB CCC
u Parameter can be numeric form
* <integer>  integer 123, +123, -123
* <float> floating number
1. <Fixfloat>: fixed point floating number: 1.23, -1.23
2. <Scifloat>: scientific notation floating number: 1.23E+4, +1.23e-4
3. <Mpfloat>: multiplier expressed by floating number: 1.23k, 1.23M,1.23G,1.23u

Table 9-1 Multiplier Mnemonics
Definition Mnemonic
1E18 (EXA) EX
1E15 (PETA) PE
1E12 (TERA) T
1E9 (GIGA) G
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1E-15 (PEMTO)

1E-18 (ATTO)

1E6 (MEGA) MA
1E3 (KILO) K
1E-3 (MILLI) M
1E-6 (MICRO) U
1E-9 (NANO) N
1E-12 (PICO) P
F
A

Multiplier is Case Insensitive, its writing style is different from standard name.

9.2.3

9.3

9.4

Figure 9-1

9.4.1

Separator

Instrument terminator only accepts allowed separators, terminator will occur E5 error if
beyond this separator, and these separators include:

b

Semicolon, used to separate two commands

Example . AAA:BBB 100.0|Z|CCC:DDD

colon, used for separate command tree, or restart command tree.
Example. AAA[:BBB|:|CCC 123.4]:|DDD|: [EEE 567.8

question mark, used for query
Example.’ AA

space, used for separate parameter
Example. AAA:BBB[]1.234

Command Reference

All commands in this reference are fully explained and listed in the following functional
command order, the following is all subsystem

® DISPlay display SUBSYSTEM

® FUNCtion function SUBSYSTEM

® CORRection correction SUBSYSTEM

® COMParator comparator SUBSYSTEM

® SYSTem system SUBSYSTEM

® TRIGger trigger SUBSYSTEM

® FETCh? Fetch result SUBSYSTEM

® ERRor error information SUBSYSTEM

Common command:

® [DN? Information query SUBSYSTEM
® TRG trigger and acquire data
DISPlay Subsystem
The DISP Subsystem command group sets the display page.
DISP Command Tree
DISPlay :PAGE {MEASurement, SETUp,

COMParator,SYSTem,
SYSTEMINFO (SINF) }

:LINE <string>

DISP:PAGE

The :PAGE command sets the display page.
The :PAGE? Query returns the abbreviated page name currently displayed on the LCD
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screen.

Command Syntax

DISP:PAGE <page name>

Parameter | Where, <page name> is:

MEA Surement Sets display page to MEAS DISPLAY
SETUP Sets display page to SETUP
COMParator Sets display page to COMPARATOR
SYSTem Sets display page to SYSTEM CONFIG
SYSTEMINFO [ SINF] Sets display page to SYSTEM INFORMATION

Example | SEND> DISP:PAGE setup<«v> //Set to the setup page

Query Syntax | DISP: PAGE?
Query Response | <page name>

Meas
Setu
Syst
Sinf
comp

Example | SEND> DISP:PAGE?<nL>
RET> meas<nL>

9.4.2 DISP:LINE

The :LINE command enters an arbitrary comment line of up to 30 ASCII characters in the
comment field.

Command Syntax

DISP:LINE “<string>"

Parameter

<string> is ASCII character string (30 ASCII characters)

Example

SEND> DISP:LINE “This is a comment.” <ni>

9.5

Figure 9-2

9.5.1

FUNCtion Subsystem

The FUNCtion subsystem command group sets the measurement function, the
measurement range, monitors parameter control.

FUNCtion Subsystem Tree
FUNCtion :RANGe

{Range Number, max, min}

:MODE | {AUTO, HOLD ,NOMinal}
{SLOW,MED, FAST ,ULTRA}

: RATIO <float>

:REFEr <float>

{<channel number>,on,off}

:RATE
:TC

: SCAN

FUNCtion:RANGe
The FUNC:RANGe command sets the range.

Command Syntax

FUNC :RANGe <RANGE NUMBER, MIN, MAX>

Parameter | Where, <RANGE NUMBER,MIN, MAX> is:
0-7, The range number
MIN, =Range 0
MAX, =Range 7
Example | SEND> FUNC:RANG 5<nz> //Set range to [5] 1kQ

Query Syntax

FUNC : RANGe?

Query Response

<0-7><nL>

Example

RET>

9.5.2

FUNCtion:RANGe:MODE
The FUNCtion:RANGe:MODE command sets the range mode.

Command Syntax

FUNCtion:RANGe:MODE {HOLD, AUTO, NOMinal}

Example

Query Syntax

FUNC : RANGe : MODE?
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Query Response

' {HOLD, AUTO, NOM}

9.5.3

FUNCtion:RATE
The FUNCtion:RATE command sets the test speed.

Command Syntax

FUNCtion:RATE {SLOW,MED,FAST,ULTRa}

Example

Query Syntax

FUNC:RATE?

Query Response

{SLOW,MED, FAST, ULTR }

9.5.4

FUNCtion:TC
The FUNC:TC command turns the temperature compensation function ON/OFF.

Command Syntax

FUNCtion:TC {on,off,1,0}

Example

SEND> FUNC:TC ON<nz>

Query Syntax

FUNC:TC?

Query Response

{ON, OFF}

9.5.5

FUNCtion:TC: RATIO
The FUNC:TC:RATI command sets the temperature coefficient.

Command Syntax

FUNCtion:TC:RATIo{float}

Example

//set the temperature

SEND> FUNC:TC:RATI 0.394<nz>
coefficient as 0.394%

Query Syntax

FUNC:TC:RATI?

Query Response

{fixfloat}

Example

SEND> FUNC:TC:RATI <ni>
RET> +0.3940

9.5.6

FUNCtion:TC: REFEr

The FUNC:TC:REFE command sets the compensation reference temperature.

Command Syntax

FUNCtion:TC:REFEr {float}

Example

SEND> FUNC:TC:REFE 25<nz> //the unit is Celsius degree 25T

Query Syntax

FUNC:TC:REFE?

Query Response | {fixfloat}
Example | SEND> FUNC:TC:REFE? <NL>
RET> +25.00

9.5.7

FUNCtion:SCAN
The FUNC:SCAN command sets the scan mode.

Command Syntax

FUNCtion:SCAN {ON,OFF,<channel number>}

Example

SEND> FUNC:SCAN ON<nz> // SCAN ON

SEND> FUNC:SCAN 5 // ONE BY ONE the 5 channel

Query Syntax

FUNC: SCAN?

Query Response

<channel number>, {SCAN,SINGLE}

Example | SEND> FUNC:SCAN? <nL>
RET> 5,SINGLE
9.6 COMParator Subsystem
The COMParator subsystem command group sets the comparator function, including its
ON/OFF setting, limit mode, and limit values.
Figure 9-3 COMParator Subsystem Command Tree
COMParator [ :STATe] {OFF,ON,0,1}
:BEEP {OFF,GD, NG}
:MODE {ABS, PER, SEQ}
:NOMinal <float>
:CH <1~10>,<float LOW >,<float upper>
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9.6.1 COMParator:STATe

The COMP:STATe command sets the comparator function to OFF or the total number of
bins..

Command Syntax

COMParator|[:STATe] {ON,OFF,1,0}

Example

SEND> COMP:STAT ON<nL>

Query Syntax

COMP: STAT?

Query Response

{on,off}

9.6.2

COMParator:MODE

The :COMParator:MODE command sets the limit mode of the comparator function.

Command Syntax

COMParator:MODE {ABS, PER,SEQ}

Example

SEND> COMP:MODE SEQ //Switch to sequential comparison

Query Syntax

COMParator :MODE?

Query Response

{abs,per, seq}

9.6.3

COMParator:BEEP

COMP:BEERP sets the beep feature.

Command Syntax

COMParator:BEEP <OFF,GD,NG>

Example

SEND> COMP:BEEP GD<nr>

Query Syntax

COMParator :BEEP?

Query Response

<OFF,GD,NG>

9.6.4

COMParator:NOMinal

The COMParator:NOMinal command sets the nominal value for the tolerance mode of the
comparator function.

Command Syntax

COMParator:NOMinal <float>

Example

SEND> COMP:NOM 1.0000k<nr> // Nominal value set as 1K
SEND> COMP:NOM 1E3<«nz>

SEND > COMP: NOM 1000 //Nominal value set as 1K

Query Syntax

COM: NOM?

Query Response

<scifloat>

Example

SEND> COMP :NOM?<nL>

9.6.5

COMParator:CH

The COMParator:CH command sets the low/high limit values of each channel

Command Syntax

COMParator:CH <1~10>,<float low>,<float upper>

Example

Query Syntax

COMParator:CH? <1~10>

Query Response

<socifloat>,<socifloat>

Example

SEND> COMP:CH? 1
RET>

9.7

Figure 9-4

9.7.1

TRIGger Subsystem

Set trigger source and generate a trigger
TRIGger Subsystem Command Tree

TRIGger [ : IMMediate]
: SOURce

{INT,MAN,EXT,BUS}

TRG

TRIGger[:IMMediate]

TRIG[:IMM] when the trigger source set as BUS,a trigger is generated, but won’t return
the data that triggers the test. Have to adopt TRG instruction if you want to return the
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data.

Command Syntax

TRIGger|[ : IMMediate]

Example

SEND> TRIG<nL>

Note

This command can be ONLY used in BUS trigger mode.

9.7.2

TRIGger:SOURce
The TRIGger:SOURce command sets the trigger mode.

Command Syntax

TRIGger:SOURce {INT,MAN,EXT,BUS}

Parameter

Where, {INT,MAN,EXT,BUS} is
INT Internal Trigger Mode
MAN  Manual Trigger Mode
EXT External Trigger Mode
BUS BUS Trigger Mode

Example

Query Syntax

TRIGger:SOURce?

Query Response

{INT,MAN,EXT,BUS}

9.7.3

TRG

The TRG command (trigger command) performs the same function as the Group Execute
Trigger command but return the test result.

Command Syntax

*TRG

Example

SEND> TRG // 'he instrument tests once and returns the test data

RET>
+9.9651e+01,NG,+9.9481e-01,GD,+9.9575e+00,NG,+9.9481e-01,GD
,+6.0212e-04,NG,+9.9575e+00,NG,+9.9331e-01,GD,+1.0025e+04 ,N
G,+1.0008e+03,NG,+1.113%9e+04,NG

Note

This command can be used ONLY in BUS trigger mode.

9.8

Figure 9-5

9.8.1

FETCh Subsystem

FETCh? get test data. Before using this command, you need to set the [Result Send] field
under the <System Config> page to [FETCH].

FETCh? The command will return the test data of all channels.

FETCh Subsystem Command Tree

| FETCh? |

FETCh?

The FETCh? retrieves the latest measurement data and comparator result.

Query Syntax

FETCh?

Query Response

<scifloat>, {GD,NG, xx},
<scifloat>, {GD,NG, xx},
<scifloat>, {GD,NG, xx},
<scifloat>, {GD,NG, xx},
<scifloat>, {GD,NG, xx},
<scifloat>, {GD,NG, xx},
<scifloat>, {GD,NG, xx},
<scifloat>, {GD,NG, xx},
<scifloat>, {GD,NG, xx},
<scifloat>, {GD,NG, xx}

Example

SEND> FETC?<z>
RET>

+9.9651e+01,NG,+9.9481e-01,GD,+9.9575e+00,NG,+9.9481e-01,GD
,+6.0212e-04,NG,+9.9575e+00,NG,+9.9331e-01,GD,+1.0025e+04,N
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9.9 SYSTem subsystem
Figure 9-6 SYSTem
SYSTem | :SENDmode | {FETCH,AUTO}

:DATAmode {ALL,ONE}
: LANGuage {ENGLISH,CHINESE, EN,CN}

9.9.1 SYSTem:LANGuage

Instrument language setup
Command Syntax: SYSTem:LANGuage {ENGLISH,CHINESE,6EN,6CN}
Example: ~ SEND> SYST:LANG EN //Setas English display
Query Syntax:  SYST:LANG?
Query Response: {ENGLISH,CHINESE}

9.9.2 SYSTem:SENDmode
SYST:SEND command sets the RS-232 Result Send Mode.

Command Syntax | SYSTem: SENDmode {FETCH,AUTO}

Example | SEND> SYST:SEND AUTO<nL>

Query Syntax | SYST:SEND?

Query Response | <FETCH,AUTO >

9.9.3 SYSTem:DATAmode
SYST:DATA command sets the RS-232 Result Data Format and EOC Mode..

Command Syntax | SYSTem:DATAmode {ALL,ONE}

Example | SEND> SYST:DATA ONE<nL>

Query Syntax | SYST:DATA?

Query Response | <ALL,ONE>

9.10 CORRection Subsystem

The CORRection subsystem command group to execute the short-circuit clear zero
correction function.

Figure 9-7 CORRection Subsystem Command Tree
| CORRect | :SHORt |
9.10.1 CORRection:SHORt

The CORRection:SHORt command execute the short-circuit clear zero for all ranges.

Command Syntax | CORRection:SHORt

Example | SEND> CORRection:SHOR<nL>

RET> Short Clear Zero Start. <nz>
RET> PASS<nL>

9.11 IND? Subsystem

IDN? Subsystem tree
| IND? |
IDN? Subsystem is used for return instrument’s version.

Query Syntax:  ;pyo

Query Response: <Model>, <Version>,<Serial Number>,<Company Name>
Example: ~ SEND> IDN?
RETURN> 5130,REV D1.0,0000000,Applent Instruments
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10. Modbus (RTU)

This chapter describes the following specifications

® Data Format - understand the Modbus communication format
® TFunction

®  Variable Area

® Function Code

10.1 Data Format

We follow the Modbus (RTU) communication protocol, the Instrument will respond to the
commands of host computer and return a standard response frame.

You can contact with our sales department for communication test tool, which has Modbus
communication debugging method. contains CRC-16 calculator & floating-point numbers

converted to Modbus floating-point format.

10.1.1 Instruction frame
Picture 10-1 Modbus instruction frame
PINGysichi IEER 5D HiE CRC-16
I
CRC-16 it EEH
Table 10-1 Description of Instruction frame

At least need 3.5 character time ‘s squelch interval

Slave station 1 byte

address Modbus can support 00~0x63 slave station

Unified broadcasting specify as 00

In an instrument without RS485 option the default slave address is
0x01.

Function code 1 byte

0x03: read more registers

0x04: =03H, don’use

0x06: write to a single register, can use 10H instead

0x08: Echo Test (only used for debugging)

0x10: write to multiple registers

Data Specify register address, number and content

CRC-16 2 byte, low bit in front

Cyclic Redundancy Check

Will calculate all data from the slave address to the end of the data,
get CRC16 check code.

At least need 3.5 character time’s squelch interval
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10.1.2 CRC-16 Calculation methods

Set the initial value of the CRC-16 register as OXFFFF.

Perform XOR operation on the CRC-16 register and the first byte data of information, and

return the calculation result to the CRC register.

Fill the MSB with 0, while shifting the CRC register to the right by 1 bit.

4. If the bit moved from LSB is “0” repeat steps (3)(deal with next shifting). if the bit moved

from LSB is “17, will perform XOR calculation on the CRC register and 0xA001, return

the results to CRC register.

Repeat steps of (3) & (4) until moved to 8 bit.

6. If the information processing hasn’t ended, will operation XOR on CRC register and the
next 1 byte of information and return to the CRC register, will repeat executive from step
3)

7. The result of the calculation ( the value of the CRC register) appended from lower byte to

the information.

N —

W

e

Following is a VB language of CRC calculation function:
Function CRC16 (data() As Byte) As Byte()
Dim CRCl16Lo As Byte, CRC16Hi As Byte 'CRC Register
Dim CL As Byte, CH As Byte 'Polynomial code&HAOO01
Dim SaveHi As Byte, Savelo As Byte
Dim i As Integer
Dim flag As Integer
CRCl6Lo = &HFF
CRC1l6Hi = &HFF
CL = g&HI
CH = &HAO
For 1 = 0 To UBound(data)
CRClo6Lo = CRCl6Lo Xor data (i) '
For flag = 0 To 7
SaveHi = CRCl6Hi
SaveLo = CRClé6Lo
CRC16Hi = CRC16Hi \ 2 'High Position move right 1 Dbit .
CRC16Lo = CRC1l6Lo \ 2 'Low position move right 1 bit.

If ((SaveHi And &H1) = &H1l) Then 'if the last bit of high byte is
1
CRC1l6Lo = CRC1l6Lo Or &HS8O0 ' after the lower byte move right
add 1 in front
End If ' otherwise will add 0 automatic
If ((Savelo And &H1l) = &H1l) Then 'if LSB is 1, will XOR with

the polynomial code
CRC1l6Hi = CRC16Hi Xor CH
CRC1l6Lo = CRCl6Lo Xor CL

End If
Next flag
Next i
Dim ReturnData (l) As Byte
ReturnData (0) = CRC16Hi '"CRC i high bit
ReturnData (1) = CRC16Lo "CRC KL low bit

CRC1l6 = ReturnData
End Function

Q “ Applent instrument communication test tool” has Modbus communication debug
method. Inculding CRC-16 calculator.
Calculate CRC-16 data needs to be appended to the end of the instruction frame .Example:

1234H:
Picture 10-2 Modbus add CRC-16 value
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10.1.3
Picture 10-3
Picture 10-4
Table 10-2
10.1.4
10.1.5
Table 10-3

MifHbiE  IhAERED iR CRC-16
Low Heigh
| H34 | H12
| 1 1 | 27

CRC-161tHLE

Response Frame
Other slave address instruments will return a Response frame, unless 00H slave address
broadcast instruct.

Normal Response Frame

Mkt ThEEfCAED g CRC-16

CRC-16 i+ &L HE
Abnormal Response Frame
Mtk ThEERE  SHRNEH CRC-16

1 1 1 2%

CRC-16 it1&EEH
Abnormal Response Frame explain

Slave station 1byte
address returned from slave station address as is

Function code 1byte

Function code logic of instruction frame (OR) BIT7 (0x80) ,
Example: 0x03 OR 0x80 = 0x83

Error Code Abnormal Code:

0x01 Function Code Error (Not support Function Code)
0x02 Register Error ( Register not existed)

0x03 Data Error

0x04 Execution Error

CRC-16 2 bytes, Low Bit Ahead

Cyclic Redundancy Check
Calculate all the data from the slave address to the end of the data to
get the CRC16 check code

No Response

Following situation,the instrument won’t deal anything, no response result the communication

el o e

overtime.
Slave station address Error
Transmission Error
CRC-16 Error
Wrong number of digits, Example: Function code 0x03 total bit should be 8, the received
digits should less than 8 or more than 8 bytes.
When slave station address is 0x00, represent broadcast address, instrument no response.

Error code

Explain of Error code

Error | Name | Explain | priority
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code
0x01 Function code function code not existed 1
error

0x02 Register error Register not existed 2

0x03 Data error Number of register or number of bytes 3
Error

0x04 Execution Error The data is illegality data, the written 4
data is not within the allowable range

10.2

Table 10-4

Function code

The instrument only supports following function codes,other function codes will response
to Error frames.

Function Name Explain

Code

0x03 read more read more consecutive registers data

registers

0x04 Same as 0x03 Adopt 0x03 to instead

0x08 Echo test The received data returned as it is

0x10 Write to several write to several consecutive registers

registers

10.3

1.

Register

The number of Register is 2 bytes , so have to write 2 bytes each time, for example, the
speed register is 0x3002, data is 2 bytes, numerical value have to write 0x0001

Data:
Instrument supports the following values:
1 register, double byte (16 bits) integer, example: 0x64 — 00 64

2. 2registers, fourbytes (32 bits) integer, example: 0x12345678 — 1234 5678

3.

2 registers, four bytes (32 bits) float-point number with single precision, 3.14 — 4048
F5C3

\

“Applent instrument communication test tool” with Modbus communication debug

method. Include float-point number transverter.

10.4

Picture 10-5

Table 10-5

Read Several Registers

Read Several Registers (0x03)

Mkttt IhEEMCHED EH Fraa it TEH CRC-16

el

H'03

-
#

1 1 2 2 2

The function code of read several register is 0x03.

Name Name Description

Slave station without specified RS485 address, the default is 01
address

0x03 Function code
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Start address

Please refer to Modbus Instructio set for start address
of register

Read quantity of
register
0001~006A (106)

Read quantity of register continuous.please refer to
Modbus instruction set, to assure the address of
register existed, otherwise will return back to error
frame

CRC-16 Check Code
Picture 10-6 Read several registers (0x03) Respond frame
Mukitiir  ThAEHCES  FIHE LR TR ERBT) CRC-16
H03
. |
1 1 1 0~ 212(2X108) 2
Name Name Description
Slave station Return back as it is
address
0x03 Function code No abnormality: 0x03
Or 0x83 Error code: 0x83
Bytes =quantity of register x 2
Example: 1pcs of register turn back to 02
Data Read data
CRC-16 Check code
10.5 Write Into More Registers
Picture 10-7 Write into more registers (0x10)
Mugtiit  ThEEAED S A et TEYE FhHE SNHIR(TEHELDS) CRC-16
wo | [ T
I | L _____ I |
1 1 2 2 1 0 ~ 208(2X104) 2
Table 10-6 Write into more registers
Name Name Description
Slave station When no RS485 address is specified, the default is 01
address
0x10 Function code
Start address The start address of register, please refer to Modbus
instruction set
Write into quantity The quantity of registers read continuously. Please
of registers refer to the Modbus instruction set to ensure that
0001~0068 (104) these register addresses are existed, otherwise an
error frame will be returned.
Bytes =Quantity of register x 2
CRC-16 Check code
Picture 10-8 Write into more register (0x03) respond frame
MikHiE  ThEERTD SAF gt TEHE CRC-16
H10
I I I
1 2 2 25
Name Name Description
Slave station Return back as it is
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address

0x10
Or 0x90

Function code

No abnormality: 0x10
Error code: 0x90

Start address

Quantity of
register

CRC-16
code

check

10.6

ECHO TEST

Echo Test Function Code 0x08, for debug Modbus.

Picture 10-9

i=kgl I
Wikt

Echo test (0x08)

IhRE ARG

BEEE pU RE-Ei

CRC-16

H08 H’00

H00

fe) N7 ot

I uk it

IhaE g

EEE

VR 6

CRC-16

H'08 H'00

H00

1

Name

Name

Description

Slave station

address Mk

Return back as it is

0x08

Function code

A ES

Fixed value

[ € EL

00 00

Test data

Any values: suchas 12 34

CRC-16
code

check

Example:

Suppose the test data as 0x1234:

154 [o000 || 1234 || ED7C(CRC-16) |
M - |OOOO||1234||ED7C(CRC—16)|
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11. Modbus (RTU)

L Address of Register

“Applent Instrument Communication Test Tool” has Modbus communication debugging
methods, contains CRC-16 calculator and floating-point numbers converted to Modbus

floating-point format.

A Unless special declate, all numeric values of command and response frames of following
@

description are 16 hex data.

11.1 OVERVIEW OF REGISTERS

All address of registers are under following, will return to error code 0x02 for any not
existed address.

Table 11-1 overview of registers
Add of Name Numerical value Description
Registers

2000 Read test result of Channel 1 4 byte floating point
character order | Read only, data occupy 2 registers
ABCD

2002 Read test result of Channel 2 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

2004 Read test result of Channel 3 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

2006 Read test result of Channel 4 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

2008 Read test result of Channel 5 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

200A Read test result of Channel 6 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

200C Read test result of Channel 7 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

200E Read test result of Channel 8 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

2010 Read test result of Channel 9 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD
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2012 Read test result of Channel 10 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

2014 Read test result of Channel 11 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

2016 Read test result of Channel 12 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

2018 Read test result of Channel 13 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

201A Read test result of Channel 14 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

201C Read test result of Channel 15 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

201E Read test result of Channel 16 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

2020 Read test result of Channel 17 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

2022 Read test result of Channel 18 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

2024 Read test result of Channel 19 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

2026 Read test result of Channel 20 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

2028 Read test result of Channel 21 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

202A Read test result of Channel 22 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

202C Read test result of Channel 23 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

202E Read test result of Channel 24 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

2030 Read test result of Channel 25 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

2032 Read test result of Channel 26 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

2034 Read test result of Channel 27 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD

2036 Read test result of Channel 28 4 byte floating point | Read only, data occupy 2 registers

character order
ABCD
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2038 Read test result of Channel 29 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD
203A Read test result of Channel 30 4 byte floating point | Read only, data occupy 2 registers
character order
ABCD
2100 Read the comparator results of | 4 byte integer Read only, data occupy 2 registers
channels Each channel result occupy 1 bit
0000 Version number 4 byte integer Read only,data occupy 2 registers
3000 Range 0000~0007 Read & write register, 2 byte
integer
3001 Automatic range 0000: Auto Read & write register, 2 byte
0001: Manual integer
0002: Nominal
3002 Test speed 0000: Slow Read & write register, 2 byte
0001: Medium integer
0002: Fast
0003: High speed
3005 language 0000: English Read & write register, 2 byte
0001: Chinese integer
3006 beep 0000: OFF Read & write register, 2 byte
0001: OK-NG integer
0002: NG
3100 Comparator status 0000: OFF Read & write register, 2 byte
0001: ON integer
3101 Comparator mode 0000: ABS Read & write register, 2 byte
0001: PER integer
0002: SEQ
3102 Comparator setting way 0000: Unified Read & write register, 2 byte
0001: Separated integer
310A Norminal valve 4 byte floating | Read & write register,data occupy
number 2 registers.
3110 CHI1 lower limit valve 4 byte floating numbe | Read & write register,data occupy
2 registers.
3112 CHI1 upper limit valve 4 byte floating numbe | Read & write register,data occupy
2 registers.
3114 CH2 lower limit valve 4 byte floating numbe | Read & write register,data occupy
2 registers.
3116 CH2 upper limit valve 4 byte floating numbe | Read & write register,data occupy
2 registers.
3118 CH3 lower limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.
311A CH3 upper limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.
311C CH4 lower limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.
311E CH4 upper limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.
3120 CHS lower limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.
3122 CHS upper limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.




Modbus (RTU) IR

3124 CH6 lower limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

3126 CH6 upper limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

3128 CH?7 lower limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

312A CH?7 upper limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

312C CHS lower limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

312E CHS upper limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

3130 CHO lower limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

3132 CHO9 upper limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

3134 CH10 lower limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

3136 CHI10 upper limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

3138 CH11 lower limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

313A CH11 upper limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

313C CH12 lower limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

313E CHI12 upper limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

3140 CH13 lower limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

3142 CH13 upper limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

3144 CH14 lower limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

3146 CH14 upper limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

3148 CH15 lower limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

314A CHI15 upper limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

314C CH16 lower limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

314E CH16 upper limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

3150 CH17 lower limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

3152 CH17 upper limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

3154 CH18 lower limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

3156 CH18 upper limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

3158 CH19 lower limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

315A CH19 upper limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

315C CH20 lower limit value 4 byte floating numbe | Read & write register,data occupy
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2 registers.

315E CH20 upper limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

3162 CH21 lower limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

3164 CH21 upper limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

3166 CH22 lower limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

3168 CH22 upper limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

316A CH23 lower limit value 4 byte floating numbe | Read & write register,data occupy
2 registers.

316C CH23 upper limit 4 byte floating numbe | Read & write register,data occupy
2 registers.

316E CH24 lower limit 4 byte floating numbe | Read & write register,data occupy
2 registers.

3170 CH24 upper limit 4 byte floating numbe | Read & write register,data occupy
2 registers.

3172 CH25 lower limit 4 byte floating numbe | Read & write register,data occupy
2 registers.

3174 CH2S5 upper limit 4 byte floating numbe | Read & write register,data occupy
2 registers.

3176 CH26 lower limit 4 byte floating numbe | Read & write register,data occupy
2 registers.

3178 CH26 upper limit 4 byte floating numbe | Read & write register,data occupy
2 registers.

317A CH27 lower limit 4 byte floating numbe | Read & write register,data occupy
2 registers.

317C CH27 upper limit 4 byte floating numbe | Read & write register,data occupy
2 registers.

317E CH28 lower limit 4 byte floating numbe | Read & write register,data occupy
2 registers.

3180 CH28 upper limit 4 byte floating numbe | Read & write register,data occupy
2 registers.

3182 CH29 lower limit 4 byte floating numbe | Read & write register,data occupy
2 registers.

3184 CH29 upper limit 4 byte floating numbe | Read & write register,data occupy
2 registers.

3186 CH30 lower limit 4 byte floating numbe | Read & write register,data occupy
2 registers.

3188 CH30 upper limit 4 byte floating numbe | Read & write register,data occupy
2 registers.

3201 CH1  0: off, 1: on 2 byte integer Register write only, data 2 byte

3202 CH2 0: off, 1: on 2 byte integer Register write only, data 2 byte

3203 CH3 0: off, 1: on 2 byte integer Register write only, data 2 byte

3204 CH4 0: off, 1: on 2 byte integer Register write only, data 2 byte

3205 CHS 0: off, 1: on 2 byte integer Register write only, data 2 byte

3206 CH6 0: off, 1: on 2 byte integer Register write only, data 2 byte

3207 CH7 0: off, 1: on 2 byte integer Register write only, data 2 byte

3208 CH8 0: off, 1: on 2 byte integer Register write only, data 2 byte

3209 CH9 0: off, 1: on 2 byte integer Register write only, data 2 byte

320A CH10 0: off, 1: on 2 byte integer Register write only, data 2 byte

320B CH11 0: off, 1: on 2 byte integer Register write only, data 2 byte
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320C CHI12 0: off, 1: on 2 byte integer Register write only, data 2 byte
320D CHI13 0: off, 1: on 2 byte integer Register write only, data 2 byte
320E CH14 0: off, 1: on 2 byte integer Register write only, data 2 byte
320F CHI15 0: off, 1: on 2 byte integer Register write only, data 2 byte
3210 CH16 0: off, 1: on 2 byte integer Register write only, data 2 byte
3211 CH17 0: off, 1: on 2 byte integer Register write only, data 2 byte
3212 CHI18 0: off, 1: on 2 byte integer Register write only, data 2 byte
3213 CH19 0: off, 1: on 2 byte integer Register write only, data 2 byte
3214 CH20 0: off, 1: on 2 byte integer Register write only, data 2 byte
3215 CH21 0: off, 1: on 2 byte integer Register write only, data 2 byte
3216 CH22 0: off, 1: on 2 byte integer Register write only, data 2 byte
3217 CH23 0: off, 1: on 2 byte integer Register write only, data 2 byte
3218 CH24 0: off, 1: on 2 byte integer Register write only, data 2 byte
3219 CH25 0: off, 1: on 2 byte integer Register write only, data 2 byte
321A CH26 0: off, 1: on 2 byte integer Register write only, data 2 byte
321B CH27 0: off, 1: on 2 byte integer Register write only, data 2 byte
321C CH28 0: off, 1: on 2 byte integer Register write only, data 2 byte
321D CH29 0: off, 1: on 2 byte integer Register write only, data 2 byte
321E CH30 0: off, 1: on 2 byte integer Register write only, data 2 byte
4000 Save settings to the current file Fixed value: 0001 Register write only, data 2 byte
4001 Read current file data Fixed value: 0001 Register write only, data 2 byte
4002 Save settings to the specified file 0000~0009 Register write only, data 2 byte
4003 Read the specified file data 0000~0009 Register write only, data 2 byte
5002 Trigger once under remote mode Write numerical | only validity under remote trigger
value: 0000
11.2 Obtain Measuring Data
11.2.1 Obtain Measuring Result

2000~203A registers can get Measuring data.
Example: Get the measuring data of channel 1

Command:
1 2 3 | 4 5 | 6 7 | 8
01 03 2000 0002 CRC-16
Slave read register Quantity of Check code
station register
Response:
1 2 3 4 | 5 | 6 | 7 8 | o9
01 03 byte Single precision floating point CRC-16
number
®  Get the Measuring Data of Channel 1:
Send:
1 2 3 4 5 6 7 8
01 03 20 00 00 02 CF CB
Response:
1 2 3 4 5 6 7 8 9
01 03 04 60 AD 78 EC 56 SF

B4~B6 as measure data:60AD78EC represent 1E20

( lower digit ahead)
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11.2.2

11.3

11.3.1

Attention!

11.3.2

Float point order : ABCD

®  Get Measuring Data of Channel 3

Send:
1 2 3 4 5 6 7 8
01 03 20 04 00 02 8E 0A
Response:
1 2 3 4 5 6 7 8 9
01 03 04 3D 49 9A E9 CB ES8

B4~B6 as measure data: 3D499AE9 represent 49.22E-3 (low digit ahead)
Get the comparator result [2100])

The register stores the OK/NG status of each channel bit by bit, 0=NG, 1=0K
Example: 000FFFFE

32 bit storage domain:
0011 1111 1111 1111 1111 1111 1111 1110
BITO=0 mean channel 1las NG

Send:
1 2 3 4 5 6 7 8
01 03 21 00 00 02 CE 37
Response:
1 2 3 4 5 6 7 8 9
01 03 04 00 OF EO 00 83 FO

B0~B29 corresponding CHI~CH30’s comparator result

Parameter setting

After the batch parameters are set, if you want to use next time, have to write 1 to the register

[4000] and save.

Range set [3000H]

®  Write
1 2 3 4 5 6 7 8 9 10 11
01 10 30 00 00 01 02 00 01 57 93
write register Qty of byte Data CRC
register
Response:
1 2 3 4 5 6 7 8
01 10 30 00 00 01 OE C9
Register Qty of register CRC
® Read
1 2 3 4 5 6 7 8
01 03 30 00 00 01 8B 0A
read register Qty of register CRC
Response:
1 2 3 4 5 6 7
01 03 02 00 01 79 84
byte Data CRC

Range 0000~0007
Auto set range [3001H]

® write
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1 2 3 4 5 6 7 8 9 10 11
01 10 30 01 00 01 02 00 01 56 42
write register Qty of byte data CRC
register
Response:
1 2 3 4 5 6 7 8
01 10 30 00 00 01 5F 09
register Qty of register CRC
® read
1 2 3 4 5 6 7 8
01 03 30 01 00 01 DA CA
read register Qty of register CRC
Response:
1 2 3 4 5 6 7
01 03 02 00 01 79 84
Byte Data CRC

Range 0000~0007

11.3.3 Speed [3002H]
® write
1 2 3 4 5 6 7 8 9 10 11
01 10 30 02 00 01 02 00 01 56 71
write register Qty of byte data CRC
register
Response:
1 2 3 4 5 6 7 8
01 10 30 02 00 01 AF 09
register Qty of register CRC
® read
1 2 3 4 5 6 7 8
01 03 30 02 00 01 2A CA
read register Qty of register CRC
Response :
1 2 3 4 5 6 7
01 03 02 00 00 BS§ 44
byte data CRC
0000 slow speed
0001 medium speed
0002 fast speed
0003 high speed
11.4 Comparator set
11.4.1 Switch of comparator [3100H]
®  write
1 2 3 4 5 6 7 8 9 10 11
01 10 31 00 00 01 02 00 01 47 53
write register Qty of byte data CRC
register

Response:
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11.4.2

11.4.3

1 2 3 4 5 6 7 8
01 10 31 00 00 01 OF 35
register Qty of register CRC
® read
1 2 3 4 5 6 7 8
01 03 31 00 00 01 8A F6
read register Qty of register CRC
Response:
1 2 3 4 5 6 7
01 03 02 00 01 79 84
byte data CRC
0000 Comparator off
0001 Comparator on
Compare mode [3101H]
®  write
1 2 3 4 5 6 7 8 9 10 11
01 10 31 01 00 01 02 00 02 06 83
write register Qty of byte data CRC
register
Response:
2 3 4 5 6 7 8
10 31 01 00 01 SE F5
register Qty of register CRC
® read
1 2 3 4 5 6 7 8
01 03 31 00 00 01 DB 36
read register Qty register CRC
Response:
1 2 3 4 5 6 7
01 03 02 00 02 39 85
byte data CRC
0000 AABS
0001 A%
0002 SEQ
Comparator Set Method [3102H]
® write
1 2 3 4 5 6 7 8 9 10 11
01 10 31 02 00 01 02 00 01 46 Bl
write register Qty of byte data CRC
register
Response:
1 2 3 4 5 6 7 8
01 10 31 02 00 01 AE F5
register Qty of register CRC
® read
1 2 3 4 5 6 7 8
01 03 31 02 00 01 2B 36
read register Qty of register CRC
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response:
1 2 3 4 5 6 7
01 03 02 00 01 79 84
byte Data CRC
0000 AABS
0001 A%
0002 SEQ
11.4.4 [310A-310B]
Nominal value use 2 registers, 310A &310B. attention! 310B is unable to read alone.
® write
100E-3 (Single precision floating point number: 0x3DCCCCCD)
1 2 3 4 5 6 7 8 9 10 11 12 13
01 10 31 0A 00 02 04 3D CC CC CD 73 47
write register Qty of byte data CRC
register
Response:
1 2 3 4 5 6 7 8
01 10 31 0A 00 02 6F 36
register Qty of register CRC
® read
1 2 3 4 5 6 7 8
01 03 31 0A 00 02 EA F5
read register Qty of register CRC
response:
1 2 3 4 5 6 7 8 9
01 03 04 3D CC CC CD A3 35
byte Data 100E-3 CRC
11.4.5 Limit value [3110]
The limit value of channel start from 3110, low limit use 2 registers, upper limit use 2
registers, total 4 registers.
Low limit & upper limit can set up separately, or set up at same time.
® write
Low limit: 1E-3, upper limit: 2E-3
Send: 01 103110 0004 08 3A83126F 3B03126F 6384
Response: 01 103110 0004 CEF3
® read
Send: 01 03 3110 0004 4B30
Response: 01 03 08 3A83126F 3B03126F C2A7
11.5 Channel setup [3201H~321EH]

Each channel can be turned on or off independently through registers.

Turn off channel 1, write 0 to the register 3201

Turn on channel 1, write 1 to the register 3201
® write

Channel 1 turn off

Send: 01 1032010001 02 00 00 B4 42
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Response: 01 1032 01 00 01 5E Bl
Channel 2 turn on:

Send: 01 103201 0001 02 0001 75 82
Response: 01 1032 01 00 01 5E Bl

11.6 File operation
Because the instrument settings are stored in the file, after all Modbus Commands are set,
the data can’t be stored in the internal Flashrom in real time, which will result the register
data to the original file values before the next power-on.
User can store all settings to current or specified files by file operation register. At the same
time, also can set the specified file data to the register.
11.6.1 Save to current file [4000]
Send number value 0001 to 4000 registers, The instrument will executable file write
operation, all set will save to current files.
register can’t read.
® write
1 2 3 4 5 6 7 8 9 10 11
01 10 40 00 00 01 02 00 01 26 54
write register Qty of byte data CRC
register
Response:
1 2 3 4 5 6 7 8
01 10 40 00 00 01 14 09
Register Qty of register CRC
Data value:
Data function explain
0001 Allow operation Fixed value
11.6.2 Save to specified file [4008]
Send the file number to 4008 register, the instrument will execute file write operation, all
settings will keeped into the pointed files, also the specified file will be use as the current
file of the system . This register unable to read.
® write
1 2 3 4 5 6 7 8 9 10 11
01 10 40 08 00 01 02 00 09 26 DA
write register Qty of byte data CRC
register
Response:
1 2 3 4 5 6 7 8
01 10 40 00 00 01 95 CB
register Qty of register CRC
Data value:
Data Function Explain
0000~0009 File 0~9
11.6.3 Reload Current File [4010]

Send fixed value 0001to 4010 register, instrument will load the current file data into

system.

This register unable to read.

® write

1 ]| 2

| 3

| 4

| 5

| 6
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11.6.4

01 10 40 | 10 00 | 01 02 00 | 01 24 | C4
write register Qty of byte data CRC
register
Response:
1 2 3 4 5 6 7 8
01 10 40 10 00 01 15 CC
register Qty of register CRC
Data value:
Data Function Explain
0001 Fixed value

Load the specified file [4018]

Send the file No to the 4018 register, the instrument will load the settings of the specified
file to the system, and the specified file will be used as current file of system.
This register unable to read.

® write

1 2 3 4 5 6 7 8 9 10 11
01 10 40 18 00 01 02 00 00 E4 4C

write register Qty of byte data CRC
register
Response:
1 2 3 4 5 6 7 8
01 10 40 18 00 01 94 0E
register Qty of register CRC

Wrong response:
The File is empty, the instrument will response to the error code: 04

1 2 3 4 5
01 90 04 4D C3
Error CRC
code
Data value:
Data Function Explain

0000~0009 File 0~9
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Specification

This chapter describes the specifications and supplemental performance characteristics
of the AT5130:

®  Technical Index

® Specifications

® Dimension

Accuracy is defined as meeting all of the following conditions.

Temperature: 23°C+5°C
Humidity: []65% R.H.

Zeroing: Open and Short Correction

Warm up time is 30 min or more.

1-year calibration cycle

Test Current Accuracy: 0.01%

RANGE Maximum TEST OPEN
Resolution | ULTRA,FAST | MEDIUM | SLOW
Readers CURRENT | VOLTAGE

0 | 30me 30.000mQ 11Q 0.5%:5 0.2%:5 0.1%3 1A <1V

1 | 300mQ 300.00mQ 10pQ 0.5%:5 0.1%3 0.05%:2 1A <1V

2 30 3.00000 100uQ 0.5%:5 0.1%3 0.05%:2 100mA <1V

3 30Q 30.0000 1mQ 0.5%:5 0.1%3 0.05%:2 10mA <1V

4 | 3000 300.000 10mQ 0.5%:5 0.1%3 0.05%:2 ImA <5V

5 3KQ 3.000kQ 100mQ 0.5%5 0.1%3 0.05%:2 1mA <5V

6 | 30kQ 30.000kQ 1Q 0.5%:5 0.3%5 0.1%z5 100uA <5V

7 | 300kQ 300.00k © 100 0.8%10 0.5%5 0.2%z5 100uA <5V
12.1 General Specification
Display: True color TFT-LCD, Size: 3.5”

Measurement Speed:

Slow: 3.4s/10-Channel
Medium: 830ms/10-Channel
Fast: 350ms/10-Channel
Ultra: 230ms/10-Channel
MAX reading: Slow and Medium: 30000
Fast and Ultra: 3000
Ranging: Auto, Manual and Nominal range.

Correction Function:

File:
Beep Feature:
Trigger Mode:

Built-in Interface:

SHORT-CIRCUIT Clear Zero
Parameters save automatically
OFF/GD/NG

Internal, Manual, External and Remote Trigger.

Programming language: SCPI

All Channes Open,Under Range Manual Mode:

Handler interface, RS232 interface, Temperature Compensation interface.




Specification

Environment:
Temperature and humidity range: 18°C~28°C, 65% RH or less
Storage temperature and humidity range: ~ 0°C~50°C,10~90% RH
Power Supply: 220VAC (1£10%)
Fuse: 1A Slow-Blow
Maximum rated power: 20VA
Weight: 3.5kg, net
12.2 Dimensions
Figure 12-1 Dimensions
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