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6 10kQ 2.9000kQ~30.000kQ) 30k 0kO)
v )
7 100kQ 29.000kQ~300.00kQ) 300kQ 290kQ
v )
3MQ 2.9MQ
8 1MQ 290.00kQ~3.0000MQ v N
9 10MQ 2.9000MQ~20.000MQ

AT516L BE 71 E12, B/ EENEsreENT:

e Bl



s s

g8 | ER EiUE FHEH s
0 10mQ 0.0000mQ~30.000mQ v A
30mQ 29mQ
1 100mQ 29.000mQ~300.00mQ v A
300mQ 290mQ
v A
2 10 290.00mQ~3.0000Q 30 290
v A
3 10Q 2.9000Q2~30.000Q 30Q 290
v A
4 100Q 29.000Q2~300.00Q 3?30 2%20
3kQ 2.9kQ
5 1kQ 290.00Q~3.0000kQ2 v )
30kQ 29kQ
6 10kQ 2.9000kQ2~30.000kQ2 v 0
BEHRE 3
& 4-3 AKX Z BN
EEr | Mk o B
B NERERNESHEESEN | BPAREAASS | ANREBERN
Wik EE BErRERES S B2, I
g, FFNEEHR.
Tz NEERAERRFEENERE | BDEELER. | ARRESSEE
BT HEIE
IR NERREFREESNEERE | HRURNBES | REASEN.
BT, =, JEEATIBR,

n SESENSE:
$£1E % [Meas] BHNUETMEEL [Setup] BHNIRERH;
®2E [FRMTEER (ER) 8,
E3Y (FAVEREEREERSN. FHRERER

ThgeRE Thge

Baf UEREEEEERE

Fif) N SRERE L

AR (ERHRIE MBI R RIEETE
K+ IEINEFES, FIEEESIME
iR\ HNBES, RIEREEUIHE

FRAFDN, NBERLFANZTRRBATERAN, BRUXEEAMRZTHLEZR. ML, £8F
iE MEH, AFNERIR, 2BRARRE. BFNEEASLN TR, AHERFXRTEELN,
ATty AP, HRFEFARERT X

4.1.3  [Lbi:=R] FX

Eiﬂ?ﬁ%: COMParator[:STATe] {ON,OFF,l,O}‘
tviResTheerT LUEIE [thigas] FrRdt THI ek, tiResXAE, (EEARRLRREERHE




[Meas] MEFTME

Handler THREFH,

B 4-2 5 i AR

Sorting N\

Start

_BINTyin<A,% or SEQ < BINTyax-._

YES—

*\gleM‘NsA,% or SEQ < BIN9yax

NO

GOOD

Display BIN #

%

Not Good
Display NG
Output HI/IN/LO

Output BIN #

m FTHEKALREBRNSER:
F£1E 1% [Meas] BHANUERHEEL [Setup] BHNIRERH;
FL2¥  (FRNREIERE (HURE] 7K,
L3I  (FRTIRERER

TheesE

Thee

i

EEiREstsRid), HURERIIREAAN.

FI7F

EUiRetsid T, HUiRasIIRES .

4.1.4 it (EE]

‘J‘Eiﬂ?‘a%\ : FUNCtion:RATE {SLOW,MED,FAST,ULTRA }‘

(YERIRAL S MR (18R, i, RIENSE). EEHENNERWER, HBiEE.
EFNEES T TRIRERI AT :

f8E: 2%/ (500ms)
HRER: 12 R/%> (83ms)

IR : 35 %/%> (28ms) <{¥ AT516 B3>

=iE: 67X/ (15ms) <{X AT516 B3>

=R (B7RX): 140%/® (7ms) <X AT516 B>

BR (BrX) WHEET, ENESREERXT, BR LR



s s

B 4-3 5% EXT, BRI THXA
N RT =]
: [f1 Bzh

=

nRENREENSR:
$18 1% [Meas] EHANNERES [Setup] HNIRERE;
B2 (ERUTRIEE [(BE] FR
B3 (EATIREREE

Thiese Ihie

=E 2 %/% (500ms)

i 12 )%/%> (83ms)

TRER 35 %/Fb (28ms) <{X AT516 B3>

67 /B> (15ms) <{X AT516 %>

=
BE (BXK) 140 %/#  (7Tms) <{R AT516 B3>




[Setup] ®KEFH
5.[Setup] IZEFERHE

REERE T REIFTERIRETRE:
o NERE
o IBEWMIRE
o FERRETEME
o HRERRE
EHERR, BRER [Setup] #, (NERIGHANIREENE,

5.1 MEE

FrESNEBXIREEE <IRE > NEEEE.

<RE>TE, MBEAERUNERNLERRRER, BN BATEHTT.

XLRERELUTSEH:

ik - RISV

teies — $17F. RIALLIES

B2 - WdERE

EE - MEE

RAFERT — JIRARRRIREIERT <{X AT516 B3>

R - PRMRRNRE EFHRETIEAMA <X AT516 B>

BEAME - $T7F. RIMEEHMET06E

BERE - MNEERY

SERE - BAMRRE
Hep [k]). [Ef2]. [HeisR] f1 (RE] RERILE<VEER> THTIRE. XTX/NEH
HIgBEES*E [MeasNEERAEET.

A 5-1<&xE>W

51.1 [fbRIERT]

EINEBRAIRIVT, AT SINRRERY, AREEREMAERLURIENE S,



s s

5.1.2

5.1.3

5.1.4

B|1E
B2y
B/3®

(f4ia]

|1
$28
E3F

RURSERT RIEMYERRIEIMAESE, BIFHANEZEXERATE.
RASERS RS A T LAR E S 9s.

B BARMERLE:

& [Setup] HANIRERH;,

(EFYEIREERR [FERT) FRR;

(ERE R RN\ T EZAERIRSE, BALE ms s,
fIgn: A 1.00ms, YEERKEIMAESZE, HBRERS 1Tms EFHENE.

EIMBARIEIUT, (X RIRKODIBRA (R TIE
BEC NG TICES.

nREMRIGHER:

& [Setup] HANIRERH;,

ERYERRIEE (AAIR] 7R,

o ATEINMESHNLE, (EETLIRE L

{EFTHREILE

TheeRE Thge

EFia (NERTERIER EFHBREH T —RINE
TG (YERERBIREI T RO T RN E

[[BE#ME] FFX
‘J‘Eiﬂ?‘a%\: FUNCtion:TC {ON,OFF,1, 0}
NEENEREMEREE, TJLAMEETRE SN ERS.
EEMEATNANT

B|1E
B2y
B/3®

F2 =

100 + a x(T—To)
100

T0 - &%EE
T - LENERE

x F1 a - SERETHRNRERE (%)

F1 - REWMEE

F2 - ZiSREwM=ERIE

n {IFREMERILCR:
& [Setup] HANIRERH;,
ERYERRIEE [REEIME] R,

{EFAThRERRIEEE

TheesE Thee

XA

= MELREMZZISERENRIE

[(RER#] o

‘ﬁiﬂ;‘a@: FUNCtion:TC:COEFficient <float>‘
BREMEREREMRINEERE.

B BARERHMIE:

& [Setup] HAIRENHE;

FERYINEEE [RERY] F&,
FRHMAFREMAETENEERY, BERBSRERSLL.

E RS
B2
E3F

fign: fRRNEEREE 0.393%, LthbimA 0.393 BiH],




[Setup] REFRE

515 [&%EEE] TO

IEfl}§<: FUNCtion:TC:REFEr <float>‘
BEIMENSERE. IEERRMNEIZEE FHE.
B BASEERENIE:

F1¥ 1% [Setup] HANIRERMH;

g28 FERMIMEEE [SERE] 7K,

$3L R REMATEAMZZINTEE.

5.1.6 ZEEB

“@iﬂ?‘é’@ . FUNCtion:TC:RT <§'EBE=§§E{E>|
(ENENE SR TR
= BASERENSR:

£18 & [Setup] EANIRETH;

B2 (ERAEREE [EERE] FR;

B3F (ERHMFERBALRER.

FRRAM= ARBMNZMA-EREBM (BMAE)
5] 4

L EMN el = 23C, WA{EA 25C,
FiRAAEE = 23-25 = -2C

ix

5.2 JHIREE

‘J‘Eiﬂ?‘a%\: CORRect: snom:‘
ATERESRENE, BFERERLIN. M TSt ENIN 2% EFEE.
IR ERIRE SRR N AN

B 5-2 EA 69523 Ty ik

TR AR HERAY!

B EEEBNGE
E1E 1% [Setup] EHNRERE
B2 RNk
B34  (EALRERIAE EKEE] #
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B4 1z [HEE] B SETHEE
B58 BFEABREEIRERE

5.3 [bEERIRE

#& [Setup] ##, HiR [HWER=HRE] ThEeR, FIFF<LURERRE > NH,
AT516 BB 10 #tbikes, AT516L BE 1 #thizes

HTFAFIBLLEEE, AT516 AMET Handler S0, FIFRIXERSELETIRIIA PLC S THW,
FE<PUREE> T, EEILLRELITAE:

o [tbieR] FX

o [itig] BHRE

o [IFRE] IRE

o BASMIER [ER]. [TFIR] &4E

A 5-3 <R ERE>T

17:29
5.3.1 [He&k=8] HX

“@iﬂ;‘a@: COMParator[:STATe] {OFF,##-BINS}
B FTHEKALREBRSER:

$B18 % [Meas] 5 [Setup] BEHNENRHE;

$£2¥ 1 [LHRERRE] BHN<URIRE>T;

F£3IF  (FRNRERIERE (LURE] FR;

F4E  FRHTEEREE

ThaesE IhaE
XA s E Skl
FI7F EUiRa st T

53.2 k& [H=R]

‘J‘Eiﬂ?‘a%\: COMParator :MODE {ABS,PER,SEQ}
EERNENLLREEE =LA :

o YEYHE A

o HXE A%




[Setup] REFRE

e Hi¥{H SEQ

HIHEA = HWE - TTRE
BtA% = #WE-TFME) / #RkE x 100%
Hi%{H SEQ tER{EAEIENEESHN ETRIFEEER, REAFEMMESSESR.
m RSB RRITR:
F1E HA<HRSERE>TE
B2 EAEEREE (5] FR
B3 (EFATREREE
ThaesE 1haE
EXHEA BRI ELRTT T
HEXIEA% KRR R BRI B RS T
Hi%{E SEQ BHRER RS EIRE RS

53.3 [iF¥{E] BWA

“@iﬂ;‘a@: COMParator :NOMinal <float>|
EIHEFEXER ARSI E. BEEERS ISR EARASSIEE, B [15fR] 285
T, IMRESS5EREE, AE (F5R] 8T, LieEaIftkiRs, SEE2MmMAIERIR

B,
B BATRIRE:

B1E HEA<HUERSRRE>TE
$2¥ (ERUREERE (FE] FR
B3 (EREFRBASE SAERINRERILE.

53.4 [iw] 28

‘J‘Eiﬂ?‘a%\ : COMParator:BEEP {OFF,GD,NG}
BTFERTERS, FUNRERE<tiRE>THE R, BE<RRRE > THHTRE.

53.5 [FR] #0 [LMR] &8

}}E@ffﬁit: COMParator:BIN <42 1~10>,<float FBE>,<float .I:I!E>|
BB SNEEMIN ETRE, BEARATFH.

BA "EXEA" WRATBATSHIVENE, BLARE (Q).

B "EXEA%" A MATSEHRUENE, BALA%.

B "HiEE SEQ" WRAHNBMATSHEIRE, RLARE (Q).

B EARRE
1L HEA<ERER>TE
$28  (EREREREE (1] [FR] =K
B3  BAYRE
EXHEAR S AR R AMER, BRMATDE.
EXHEAMEIEE SEQ S UBEAINBERIER AL,
B4  EREREERE (1] [(ER] =&
B5E  BAE
6L EE 2~5 oRHEHTHERIEIERA.



a5 s

iE BEH AP RE T X4 TR AMEN, BLEALET XTI B4 LIk,




R
6. RFEHE

REERE T HRENSENRREE:
s  REEERN
s  RFEEW
o  RZRRS}A
EHERR, BRER [Meas] 5 [Setup] #, EERNHENRESSLHI [(RE5E] &,

6.1 RREER

£ [Meas] & [Setup] ETWEF, & [EH] HAN<RFEE>R.
RSB EREEUTRE:
e LANGUAGE
HER/AIEIRE
KRS
TR E
RIS E
Bf (ESEF] 7%
B [EREX] AR
e EFHUE EOC 5L
RARENNFBERESEMNREFERARE, & NAFBhEAN.
H 6-1<ZA%EE>T

6.1.1 FHESRIES [LANGUAGE]

“@iﬂ?‘é’%\ . SYSTem:LANGuage {ENGLISH,CHINESE,EN,CN}
(N EEAFP RN IS S,
m ENESHSR

F1¥ HN<ESREE>NH

®|28 ERYREIEE [LANGUAGE].

$3% FRThRERIEIRES




s s

IhekiE Ihee

F3Z[CHN]

ENGLISH EE
6.1.2 (ZpXEHAFNAIE

NEE(EER 24 /)\FFRTES,

m  SEYEHE:

F1E HA<RFREE>TE
B2 (EATREE (BH] 7K.
B34  (EAMsEERERN:

ThaesE 1haE
G+ RE:
- 15
B+ +18
H+ +1H
H- -1H
PRI

F1E HA<RFREE>TE
$2¥  (ERUEEE (] FR.
B34  (EAEERER:

TheesE Thee
B+ +1 /N
B- -1 /NEF
o+ +1 93¢f
»- -1 5%k
b+ +1 7
- 17

6.1.3 IKSIRE

(U ERE PN R PR AR

o EER - [RT [RLIRS] TtHh, HEREEHNEERN, FEEERIRENSIHIEER 5
WERRFERGEMEET, ET NSNS,

o FF - RT [RAEKRS). [304] Ioh, HEIhsEMFILURE, BRESRIEIEE TXFIE
WENEERRERE.

m EIKS:
B1E HA<RREE>TH
E2Y  [FRREERE [KS] FR.
E3Y  (ERREEENC

ThaesE IhaE
BEER BT [RSFEIRSS] IMNIFTEIIREERFIX
WRTICER, BFEFERAEHESD.
il BT [(REARSS) T (304] TRIDIREATLARMIE, IRENEIEARITRE.

m  EERENRE:



s

6.1.4

6.1.5

6.1.6

B|1E
B2y
B/3®

HEN<FRSEECE > NH

ERRRIERE [KS] FR.

(EFATREHEIESE :

ThaesE 1haE

EERD MARS 9 UNHFER, BHRREENFNGS.
FRERS EERBEAZ BRI

(Rm] &8

’J‘Eiﬂ?‘a%\ ! COMParator:BEEP {OFF,GD,NG}

HImgERFEERIm, AEERimEmm,

E RS
$28
E3F

nRERIE

HEN<RRECE > WA

ERYCRRIER [n] =&,

{EFTHREILE

ThgeRE Thge

x il EESEi

EHSHE SPEERNER (GD) RIHEISERISI,
AETETIE SDEERNIAERE (NG) BHEISzR150Y,

(EimY] s

{NEEZHE 2 MEUMY : SCPI#1 Modbus (RTU) thil, B@ESITEYETGER SCPI LV AE, 5
PLC & TH5g%®il, Modbus MY ESZ .

|1
$28
E3F

BN

HEN<FRSEECE > NH
ERERRIEE [EiRil] =&,

{EFTREILE

ThaesE

Thge

SCPI

Modbus

Modbus [#45] i&iF

SN5R{EFA Modbus (RTU) 1Y, SRBHFANAILLSHbL,
%% Modbus #4S:

HN<ESREE>NH

ERYREERE (15S] FE;

|1
$28
E3F

{EFTREILE

TheesE

Thee

01

02

03

04

05

06

07

08




s s

09
10
11
12
13
14
15

AT THESEHERENEERRRE, (ERAHERES 00 Skift/T @, ERLLS 00 BTER, X
SRAUERIES, MARREIMAT.

6.1.7 [B4$E] 88

{YBSIE RS-232 #£1, {XESFERRNIZI RS-232 OB ESTRE, B ANRISERBIFRS ENER,
BRI BIRE.
ATEEERER, BRARSRIREER, LS EERRSERNDB L AERER.
{28 RS-232 f#F SCPI iIE=S#HTRIE.
RS-232 EEBUIT:
o HUE(fI: 8fu
o (EIfu: 111
o HERN: Xk
o RE: UIRE
REIREE:
gL HA<RFREE>TNHE
B22E  (ERUREER URSER] R,
B3E  (EFHTIRNEEE

L Thae

1200 RIS ERECRREAEITEIRS, BERIRISE,
9600

38400 Modbus SEHLER, EERERATR

57600

115200 SCPI S EMNENIER, BIIMERLEERRRTE,

6.1.8 &l (I8SIEF] FxX

LEIHBE(RS SCPI MY BT,
883735 SCPI 15S1EF.
ESEFTHE, ENAXAERHFEESHERFRRSEN, ZEFIREIEE.
EREFXRAE, ENREEUERAESIBHIIRILIE,
RERESEFNLR:
B1E  HEN<FRREE>TE
$2E (ERURRERE (BOEF] FR;
B3 (EATIREREE

ThaesE Tge

x NMEBIEEF. IRETHAER, BRIECEFRENXK.

JZF




s

6.1.9 &l [ERLX] AR

“ﬁiﬂ?ﬁ% . SYSTem:SENDmode {FETCH,AUTO}
LIHEE(S SCPI MY 2B,

EETRHFRMEENAREEUENIIEE. EE8RUIKTREEEERMARXE TN, MABELNAX
FETCH? g%,
N EEEUH SRR SRR SR RIELA TN, BT
+9.9651e+01, BIN 01
+1. 0000e+20, BIN 00
Hrh+1.0000e+20 FRisHETFFEE
BIN 00 XFAEI8EkELREE XA,
88 [BRRE] HEER:
B1E HN<RKFREE>TE
2 [FRNREEE (BRREX] TR,
$B3F  ([FRIEEREIERE

INHEHE Inge
FETCH {EFRIES FETCH? SAERTENEEERE
B35 BRI TR R BRIELSEN

6.2 RHAERR

1% [Meas] 8 [Setup] HAETE, ERESNESEER [RF] B, BA<RHEE >R, &I
BEEIERR [RARER].
RSB NSE AP IR SRR,

B 6-2<Z%AZ4>T

RIS
847516 DC Resistance Meter

17:29
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7.0

a4l (Handler) #O<AT516>

R TREIITRE:

® EZm
® ufTiiifeiE o RIZH
LB NIRRT IR 2AULIENZD, ZEORRET 10 MEsoiEEE. HI/IN/LO. EOC (I

HFepk(ES). TRIG (SMNERASE)) BMAFES. BUEN, MRS ENSAFRRFEHAE
B EENEHITIRE.

1.1 BEIRF5ES

A 7-18%%T

m mitin (FFEESEAEER)

& 7-1 s di5m 51 e 2 L

Sk E=4 BB
1 /BINS 0: OK
2 /BIN9 0: OK
3 /BIN10 0: OK
5 IN Et&mE 1: OK 0: NG
6 FAIL 0: BtaFerk 1: Biakl
7 /EOC 0: MEH, 1: MB5EHK
19 /BIN7 0: OK
20 /BING 0: OK
21 /BIN5 0: OK
22 /BIN4 0: OK
23 /BIN3 0: OK
24 /BIN2 0: OK
25 /BIN1 0: OK
LN

& 7-2 WN5w 5] RS



LA, (Handler) $#M<AT516>
SIE = i58g

ARG, PIEBNE 0.25W, 4990 R e,

18 ARBIAN

LFE.
m iR
F 7-3 Wik 5| By L
Sl e i8R

27-30 | SMEEGND | HMEBEBIREMA GND

7.2 EEBI

B (BERERREEER, INPEEEAER
BEIMNERERIERY GND AL
GND: 27-30 i) ({(EFE—REiSiIFFEx)

B BES5¥

EREK +3.3V~30VDC

BmHEsS: WE LHEBERYSREREH. SlfRE. KETEN.
BRABE: HNEBEBIRFBE.

BMANES: HAEEE. (KBFEH.

RARR: 50mA

7.2.1 WA IRRIEE
H 7-2 #Asm/RER (Trig)

VCC
Vee R1
4 1 |
J §£ S R2 INPUT
3 2 ’l C
— ® VAVAY
OPT 1k )

7.2.2 ek IEE
A 7-3 fhmRER



516 AP

VCC

OUTPUT

\4
ISOGND

7.2.3 MABEEES X

B/ 7-4 HiFXeyids

B 7-5 {&J7 4 0 B35

VCC
k
1k | |TR|G |
+PUSHBUTTON
ISO-COM f[)
1SO-COM
veC ]
k
A N—O—J
Tk TRIG |, =

IjRELAY

A 7-6 48 PLC #»3

~

j;#]

T 44




LA, (Handler) $#M<AT516>

VCC

TRIG

PLC

OUTPUT

ISO-COM

M

p—
1S0-COM PLC-COM

B 7-7 4#J8 PLC iE /338 F 35 %)
VCC
PLC
K ex-vee—C
b
4 1 ]
5
LN 1K
. J * 2 rA—0O " AANA—O)
TRIG i 10k OUTPUT
10k
ISO-COM
i\
NS
1SO-COM EX-OM
B 7-8 Hlgd R
EX-vee
0 oo
\ \ RELAY

OUTPUT e

AVavae O 3

p
v :
10-COM ISO-COM T o Lom

A 7-9 =8 A ME R LB EE



516 AP

B 7-10 % F 448

EX-VCC
“u
N LED
QUTPUT
ANAN O
1S0-COM B0-CoM EX-COM
EX:\{CC
10k
OUTPUT
ANN O & O
O~
1SO-COM RC-COMT o o

B 7-11 s 0 iy 20 % 18 4 %, w94




LA, (Handler) $#M<AT516>

OUTPUT
ANN O O
OUTPUT
ANN O
O
\.
ISO-COM ISO-COM
B 7-12 #r#3) PLC fi N3 F
PLC
EX-VCC O
PLC-VCC i i
OUTPUT } 4 E
NAN O O ANAN—2] L 3
6 ' 48
1so¥om ISO-COMf EXRJ'COM

B 7-13 #i 3] PLC £33 F

PLC
EX-VCC
OUTPUT
AN C
2.2k INPUT . \
° O AN =
i
XA
& O

O
ISO?ZOM [SO'COMT EX-?OM T PLC-COM
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8. imiziEifl

BB TR TARS:
® /B RS-232Hw
® RS-232 i#H,
& BIENUE,
® Rl
{XE&(#F RS-232 [0 (tWEICE) SITENEHTERE, SRFTEIXEsIIEE. BEtnE SCPl &<, A
FIRRILAS (it SFES B SHRERR.

8.1 RS-232C

RS-232 BEAIZRABISITEINE, BIRASEHTENNE, BTSIHENSHENZE.

HENSIMRZARIEIERR. RS/ "Recommended Standard” (HEfFtRfE) BEXES, 232 2

WS, ZtNEREERF TINS(EIA)1969 FIEXAHRINE, EMERR—(IhE—FREIRLE
REHRTONEEBERETEEET RS-232 fxfE: G MNROMEMA 25 TuEEss IETETE
£ 9 TikikaR) B, EFERARIRS-232 (FSUERMTR:

& 8-1% A4 RS-232 45 %

=5 s 25 TERZEES S 9 CEREES S
IBRRIE RTS 4 7
BPRRIE CTS 5 8

HiEREES DSR 6 6
EURERIR DCD 8 1
HiRARIn S DTR 20 4
RIEER TXD 2 3
R RXD 3 2

et GND 7 5

IERRIE RTS 4 7

BRItz b, RS232 RER/NFE, XSS RAEESR.
# 8-2RS-232 AR 9 T4

=5 s 9 ERERSS IS
RIEEIE TXD 2
R RXD 3

=i GND 5

8.1.1 RS232C &%

RS-232 ER{TiO A LM =HIRS (FUan: NARMNE &) FsRTROEIERE DB-9 B THIE,



o

EE R ALEEA null modem W45,
BT AR A G HALE IR 9 SR LA,
R P AHE 3 EegriEd:

- fE A PC HLA 69 DBI sk, TH-ZHH ke DBY 4% (4H) 4946, 78484
B 8-1 E@m t RS-232

54321

®Wll @

987 6

A BB ABPRANE, BHREREEN, FXAMLE LR,
[ ]

m (EERUAREEIRE:

f&HmE: BEEBAANELLANEN T RESET
BUEA: 81U

A1 VA K vi

BEONL: T

8.2 RS485 &ix
EMXERAEAS D7.30 FF44, {WEBHRER RS485 517 EATSZRS ModbusRTU Y.
RS485 B—HiSSUERMEREN, FUBT—AENSSEMFEE—E,

FF4HRY RS485 #5E, NMEATAFFMAIHEER, 55%
https://en.wikipedia.org/wiki/RS-485

{XE8HY RS485 #2015 RS232 #EOHAR—1 DBI ixF:

Q

£ &
£L 4
oocoeo0
eeo0e
JJ
L)
515 Tn8E
8
9 B

8.3 IBFHHY

HTYERERT RS-232 tRENSRINVFE, MERBHEFES, BATR/NERHAsEREIRERR
EERIEIRAVIISR, (NESRIBARHEF, SRESHM TEIMNF SR TEFMY, #TiHEN
TR HI ] -

o (UEEamSMEITESRIEM ASCI AR, SIRMEIRE] ASCI 3,


https://en.wikipedia.org/wiki/RS-485

s s

o EfAREIGFSHLAMANL( \n’ )ALERT, (XEEnSRHTREINEISRERZA Fah

TSR,
° YRR ERSEF: USRESRWE—F/HRE, MKZFAEEEEN, MR

BRBEIXNEEFER G R RE T —NFR.

BT Ao RENLFBMI PR BRE G RIE, BT MER AT 7 ik X E Mk

1. BRUHBEFHXA, HAEENE<RAARE>RHELTL.

2. BATOHBERE, AEEVYEEE,

Q) 3. HEMGRGRIETRAFSBLEKREER. FREEE SR 05, BEBXLEEH L

R ER TN R ENAER.

4. Jo BABELEMBM LK AL T ERLE LR, HHER K.

<R Tk Rk, i BB R AL B R AL >

8.4 SCPI iFS

SCPI-Standard Commands for Programmable Instruments (AIFERMYESIREDS) ELHINEEXR
FRH—F AT Y BEH0B A as S 5. SCPI JFFR A TMSL-Test and Measurement System Language
(MERZRFIES) H Agilent Technologies fR4#E IEEE488.2 T BH A, ESCHIRIREHIER =

%mo
@ ALHE N B RRATE TR P BFr G oA XA oy T4 AT 84538 SCPL ¥, 2 R %
B 45 SCPL —%, ¥ T fFmAik “SCPL 455" —F.




SCPI sp<&5%
9.SCPI #pS&¥

AESFEUTLSENRS:
o IPRRITER—— T M A AR AT 35 09 — 2 AL
o RIEE——H 44769 H 5 AN
o BEEE——5 #4469 5 50N
L i Kz & 1hy v 1 89 A K
o wesE

AELRETINERERNATERY SCPI 65<, BITXLE SCPI 43¢, ALiceEHNETaIEE.

9.1 ap SRR

FHNAARE— SR SEUEE, (XEemSBTREMBREIERMA (\n) SMANETXEHEFIRET.

Z BENHOR:
AAA:BBB CCC;DDD EEE;:FFF
{UEEH SRRITRIMEATE B SRATIIT, ERSEFAISS RS ex ERATNERT T .

9.1.1 R SRR

. TORRTEE R ASCI ISR TREATAONERL,
2. SCPI@SHRYBALA NL( \n’ ASCII 0x0A) BLERTT, SRR E ISR RaE
XimHA FHaTa <.

3. MEESEFIIF, wSBREsRNE—FHE, MZFHEELSEN, £
NARABRWENIXNEIEF RS e ARE T— 7.
ISR EIEEIRG, SIADRIERRT, ZRIHEEE.
mORTERARRTEIENG G, BIERRGSHERET, HEFRBENZE.
anPETREXI A S BRI AR DK/,
ORISR OEE N, BEMMSERNZEET.

N o o1 N

9.1.2 FSHEMEX
FEFERT LS, XEMFSHARBSMI—BD, RENTREEFRII < HRIERE,

<> RNESPRIFRTZGB SIS
[] TIES PRI FRTRAEGS

{} IRESEEVISHMEN, RFRABNPIEE—IE.
() SHNEST I/ NESS.

ASFE  HONESHA.
9.1.3 W&

XJ SCPI sp & RAMPRERN, AIE =R (E: WUFNOBSHETRTR TETERER), EXER
BRIRAFREDS. RBEETFRRHS, RETRGSA BN, SCPIERES () XoREHR

an SRR AR
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B 9-14-4R4&H

ROOT
I I
AAA BBB Ccc
I
I I
DDD EEE
k37l ROQT:CCC:DDD ppp
ROOT  F& %64
Ccc % =)
DDD =9
ppp Ha

9.2 mSHISE

—5RapSNMH aRSHISH] Bpk, FEA 1= (ASCI: 20H) 8.

e/l AAA:BBB 1.234
e el

9.2.1 %%

S FALRKGSBNHEE N, ERKEAETIENEFEFGSHENZN, FERIES

BE.
9.2.2 =¥
B BEHSFHS, TBH.
fit0: AAA:BBB
B SHELRFFERN, EESHGERE LD "SSmEER- .,
an: AAA:BBB 1.23
n SHELEEERS
<integer> B 123, +123, -123
<float> pEAEA
. <fixfloat>: ERFmE: 1.23, -1.23
2. <Sciloat>: RIHEEERZSE: 1.23E+4, +1.23e-4
3. <mpfloat>: {ERFRIGFSEL: 1.23k, 1.23M, 1.23G, 1.23u
X 9-14%%5
gl 5
1E18 (EXA) EX
1E15 (PETA) PE
1E12 (TERA) T
1E9 (GIGA)




1E6 (MEGA) MA
1E3 (KILO) K
1E-3 (MILLI) M
1E-6 (MICRO) U
1E-9 (NANO) N
1E-12 (PICO) P
1E-15 (PEMTO) F
1E-18 (ATTO) A

b BT BERES KNG, E5EEHELKRTR,

9.2.3 LEF

UESTIOITER R AT D IR, R ZIMID IR SBITERIET~4% “Invalid separator(IEi&
PEIR" BER. XESRTEE:
; e, BFoRERESS.
#1%]: AAA:BBB 100.0]; [cCC:DDD
BE, BFolREaSN, sSiamSNERD.
g: AaA:[BBB[:Jccc 123.4]:DDD): eEE 567.8

? Bs, BFEAE.
#i: AAA? |
o T, AToRESEH.

#i%7: AAA:BBBo1.234

9.24 fHIRB

XS RIAVFEIRASAN T :

%EIEE E‘E’;EE

*E00 No error Totaix
*EO1 Bad command A PEHIR
*E02 Parameter error SHEEIR
*E03 Missing parameter S
*E04 buffer overrun ZEPXiEst
*E05 Syntax error EREIR
*E06 Invalid separator ABEDPRRF
*EQ7 Invalid multiplier IR ERRAN
*EO8 Numeric data error #HEER
*E09 Value too long HFEKIK
*E10 Invalid command FTES
*E11 Unknown error RAEEIR

9.3 mLSE

FrEnSHERFREGCINFHITER, TEIHTHREFERE
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e DISPlay ERFRER

® FUNCtion heeFESR

® CORRection RIEF &SR

® COMParator LS F RS
® SYSTem RRATER

e TRIGger R FHRSR

® FETCh? IRIVERTF RS
® [ERRor ERERTFESR
AHBS:

e IDN? NERERERTFRR
e TRG R FHIRENE R

9.4 DISPlay BRFEH

DISPlay F&Zal L FERIEARN B ESE R E R = EBR—8NA,
B 9-2 DISPlay F £ it

DISPlay : PAGE {MEASurement,
SETUp, COMParator,SYSTem, SYSTEMINFO (SINF) }

:LINE <string>

9.4.1 DISPlay:PAGE

DISP:PAGE F>R{IEZEHSEH.
w<iEiLk: DISPlay:PAGE <WEIBIR>

28 <nEER- 8

MEASurement ﬂﬂ%ﬁa—?ﬁ
SETUp RER
COMParator [ D
SYSTem RAFER
SYSTEMINFO (SINF) RHEER
A %K i#%> disp:page setup<ni> [/ P13 F R E R\

#iH)iEi%: DISP:PAGE?
BHEMEE: <REAZF>-9HES

meas
setu
syst
sinf
comp
@gg:  AiE> disp:page?<nL>

9.4.2 DISP:LINE

DISP-LINE FRsRIE BRI BT — B XA, XARSTIURT 30 MFH,
©<18i%: DISPlay:LINE <string>
280: <string> &% 30 NFERF
G 4 i%> DISP:LINE “This is a Comment.” <NL>



9.5 FUNCtion FE4%#

B 9-3 FUNCtion F & %t

FUNCtion :RANGe (222, max, min)}
:MODE | {AUTO, HOLD,NOMinal}
:RATE {SLOW,MED , FAST,ULTRA}
:TC : COEFficient <float>
:REFEr <float>

{£F3 FUNCtion FRFERENSH, BEBFRFERSTS, TAHEEENRE.
9.5.1 FUNCtion:RANGe

FUNCRANG FERigBERANIEES
woIEE: FUNCtion:RANGe {<ZfES>,min,max}
28 HA, <EES> 8fFo~9
min F/)NEE=0
max ERAERE=9
#%]:  %i%> FUNC:RANG 5<nr> /]33] 5 F42 (1KQ)
BHiE%:  FUNC:RANG?
EAmL: 222 0~9
#%:  AE> FUNC:RANGE? <NL>

B B> S5<NL>

9.5.2 FUNCtion:RANGe:MODE

FUNC:RANG:MODE FRiiREREs
#<iEj%: FUNCtion:RANGe:MODE {AUTO,HOLD,NOMinal}
AIg]:  %i%> FUNC:RANG:MODE NOM<NL> /]33 AR A2 I X,
EHEEE: FUNC : RANG : MODE ?
ZAMEKN:  {AUTO,HOLD,NOM}
9.5.3 FUNCtion:RATE
FUNC:RATE FARIRENIRIERE.
nSiEE: FUNCtion:RATE {SLOW,MED,FAST,ULTRa,ULTraNodisp (ULTN) }
A4  %i%> FUNC:RATE ULTR<NL> /] E Hy &k X
HiEEE: FUNC :RATE?

ZEiAAN:  {SLOW,MED,FAST,ULTR, ULTN}
9.5.4 FUNCtion:TC

FUNC:TC FRITHERAREIME,
#w$iEiL: FUNCtion:TC {ON,OFF,1, 0}
@gl:  KiE> FUNC:TC ON<NL> //FFJ8 % B AMES
#Hiflifj%: FUNC:TC?
L {ON,OFF}

9.5.5 FUNCtion:TC: COEFficient

FUNC:TC:COEFficient FBsRiREIBEREL.
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aiEE:
pI%a:
=g
BN :
w0

FUNCtion:TC: COEFficient <float>

& i%> FUNC:Tc:COEF 0.394<NL>

FUNC:TC:COEF?
<fixfloat>

4 %> FUNC:Tc:COEF? <NL>
v > +0.39400<NL>

9.5.6 FUNCtion:TC:REFErence

WYIEA:
w0
=g
EiRNA:
w0

FUNC.TC.:REFE FRIGESEIRE

/X EBE R KA 0.394%

FUNCtion:TC:REFErence <float>

£ i%> FUNC:Tc:REFE 25<NL>

FUNC:TC:REFE?
<fixfloat>

4 %> FUNC:Tc:REFE? <NL>
ve B> +25.00<NL>

9.5.7 FUNCtion:TC:RT

AR
mEA!

pI%a:

'BEEE:

BRI
w0

E

FUNC.TC.RT FASHEIE=R
FUNCtion:TC:RT <float>
% i%:> FUNC:Tc:RT 25<NL>

FUNC:TC:RT?

[/ X BHREREH 25 E

//EEBFEIRA 25C
/] AT

AE) BEREAHZERMEE = ZRMNEE - ERER

<float>
& i%> FUNC:Tc:RT? <NL>

BIMEREREEME, JFIRMANE B
ERBCEMA= HAENSE-XFERMA (MAE)

) 4

LAEREN S =23C, MAEA 25C,

FiERAME =23-25=2C
FUNC:TC:RT? i -2

9.6 COMParator FFE%t

58 COMParator FRFIRELVKEESH, SHEIERFERSFPETHIER.

COMP FRFFIRIREIRRSEL,

B 9-4 COMParator F & %4

COMParator [:STATe] {OFF, ##-BINS}
:BEEP {OFF,GD,NG}
:MODE {ABS, PER, SEQ}
:NOMinal <float>
:BIN <#%2 1~10>, <float TFPE>,<float LIE>

9.6.1 COMParator[:STATe]

AANNFRIT
mIEA!

COMP[:STATe] FsRXALVIRES IR BIHAEL,
COMParator[:STATe] {OFF, ##-BINS}




S#:  Heh, <##-BINS> BIFE:
01-BINS ~ 10-BINS

A ~ KiE> COMP:STAT 10-BINS<nrL> //4TFFILiXE, AR EH 10 45k

ZNANEL:  COMP[:STAT]?
EiAIEAR:  {OFF, ##-BINS}

9.6.2 COMParator:BEEP

COMP:BEEP Faskf=FaiM.
mdiEE: COMParator:BEEP {OFF,bGD,NG}
AI4: %> COMP:BEEP GD<NL> /] Sl
EHiEEE: COMP : BEEP?
EifiaLy : {OFF,GD,NG}

9.6.3 COMParator:-MODE

COMP:MODE RiRE=RTTT.
©4iEjL: COMParator:MODE {ABS,PER,SEQ}
#I%]:  %i%> COMP:MODE SEQ /[0 BB A e T X,
HiEEE: COMP : MODE ?
BEiEE:  {ABS,PER, SEQ}

9.6.4 COMParator:NOMinal

COMP:NOM FERiZEIRRIE,
miEL: COMParator:NOMinal <float>

Algg:  K3%> COMP:NOM 1.0000k [/ ARFRAEL L A 1k
% i%> COMP:NOM 1E3 /I AFHRAB R A 1k
% i%> COMP:NOM 1000 [/ AFHRAE R E A 1k

HiFEE: COMP : NOM?
HAN: <scifloat>
@ff: A iE> COMP:NOM? <NL>

iAE> 1.0000E+03<NL> [/ ARFRIEA 1k

9.6.5 COMParator:BIN

COMP:BIN FBRigEITRFRE.
&@&iEi%:  COMParator:BIN <#45 1~10>,<float TBR>,<float _LEFR>
#l%]:  %:iE> COMP:BIN 1,-10,+10  //deRAEFH IS # 5 X TF: BINI FRA-10%, ERA 10%
HiEEE: COMP:BIN? <1~10>
iR ; <scifloat>,<scifloat>
Ay ~ AiE> COMP:BIN? 1<nL>

A => -10.000E+00,+10.000E+00<NL> //-10,+10

9.7 TRIGger F&%

B 9-5TRIGger T % %t
TRIGger [ :IMMediate]
: SOURce {INT,MAN, EXT,BUS}
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:DELAy | <float>

TRG

TRIGger FRi&EMAFFIF=E—IRIA,
9.7.1 TRIGger[:IMMediate]
TRIGL:IMM] fEft&IRIZRE /9 BUS B, FE—RR, EFRSRE/ANNRXAEEE. NREREEE

FE[FH TRG1ES.
#<iEi%:  TRIGger [IMMediate]
Gl  Ki#E> TRIG<NL> /AL M K — kB Ak

9.7.2 TRIGger:SOURce

TRIG:SOUR FERIZEAAIR.
#4i8i%: TRIGger:SOURce {INT, MAN,EXT,6BUS}
#l4]:  KiE> TRIG:SOUR BUS<vL> //i%E A& LKAk AHE Ko
HiEEE: TRIG:SOUR?
AN ; <INT,MAN,EXT,BUS>

9.7.3 TRIGger:DELAy

TRIG:DELAy AR ERARIERT.
&SIEE: TRIGger:DELAy {0,<float>}

240 0 JERIAMATERT
2% <float>: 0.1~9.0
@ty:  A#> TRIG:DELA 0.1<nr> //#% EMAEaf 0.1s

ZifiEi%:  TRIG:DELA?
EHifER: 0.1

9.7.4 TRG
TRG FEfbAIRIZRE N BUS BY, m=4E—Rftk, FREGLANAIEEE.
wmSiEi%: TRG
dgg:  AiE> TRGNL> JIAEM K— ok, AR KRR

9.8 FETCh? F&E%

FETCh? FSRIRBUNIREIR. FRIZIE<SHI, SER<RRERE>TNHE M [ERKRX] FRIRES
[FETCH].
FETCh? 15 EREIMHEEE.

B 9-6 FETCh? F & %kt

| FETCh? |

HifiEi%: FETCh?
ERANERY : <scifloat>, {BIN 00,BIN 09}
Hih BIN 00 fR&RAREH
#gg:  AE> FETC? <NL>



9.9 SYSTem FXE%

SYSTem FRGIFARIEESEFIBXNSEL.

SYSTem FEREFIRENEIRIEASRFEINEZHNER.
B 9-7SYSTem F % %At
SYSTem :LANGuage {ENGLISH,CHINESE,EN,CN}
: SENDmode {FETCH,AUTO}

9.9.1 SYSTem:LANGuage
UESIBEIRE.
#4iB%:  SYSTem:LANGuage {ENGLISH,CHINESE, EN,CN}
#%]:  K#E> SYST:LANG EN<nz> //HEARELZF
HiFEE: SYST: LANG?
AR : {ENGLISH,CHINESE}
9.9.2 SYSTem:SENDmode
SYST:SEND FRigEHUERXALT: BHala@ FETCH 1S,
mdiEE: SYSTem: SENDmode {FETCH,AUTO}
Blg]:  %i%i> SYST:SEND AUTO /)R EHR AR
EfNEEL:  SYST:SEND?
EiAmp {FETCH,AUTO}

9.10 FILE(MMEM) FE%

FILEMMEM) FRHEBREE, aJLABRFERPSHEINHNGEF, SEBNEXXHRIRRE.
A 9-8 FILE(MMEM) F % %Mt

FILE | :SAVE <S> <XHS 0-9> REFHFUE RS
MMEM | :LOAD <FTBH> a8 <XHS 0-9> AL EIEEX S
:DELete <3S 0-9> IRz 44

9.10.1 FILE:SAVE #1314
FILE:SAVE TJLURTFHENR EEIHRIAEHEER A+,

wmEE 1 | FILE:SAVE

fIgn | &i%> FILE:SAVE //REEI RS

#4183% 2 | FILE:SAVE <File No. 0-9>

BN | A&i%> FILE:SAVE 1 //RFEIE 1 =

9.10.2 FILE:LOAD iZEBUSZ{4%
FILE.LOAD wILUSEBS 4 EURREIR S,

w1EE 1 | FILELOAD

fAan | %&i%> FILE:LOAD /BRI A SRR R e

#4i8% 1 | FILE:LOAD <File No. 0-9>

fFlan | &5%> FILE:LOAD 1 JAERCE 1 BOEURERIR S+
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9.10.3 FILE:DELete HIBSIEESY
FILE:DELete TJLAMIBRIEESAERIEE.

#54985% | FILE:DELete <File No. 0-9>

k0 | &3%> FILE:DEL 1 //MIBRSZA 1
T | MBRERIEAS MR FRISE

9.10.4 SAV
SAV BILURTF SRR E R HRI4,

#SiBi% | SAV = FILE:SAVE

fIgn | Rix> sav /[RFEI R

9.10.5 RCL
RCL BJLASEERSRIS A EIRERIR G,

#ndiEi% | RCL = FILE:LOAD

Bian | A&3%> FILE:LOAD /ER SR IR R G

9.11 CORRect FE%

CORR F&RF RS — IR IGESRAE.
B 9-9 CORRect F 2 %#t

| CORRect | :SHORt |

9.11.1 CORRect:SHORt

CORR:SHOR Fep—RIGEEIRE, EAZIESRIVIENINIREEE.
w{iEiL:  CORRect:SHORt
Bk]:  K3i£> CORRect:SHORt<NL>

TE R
iA ®> PASS<NL> /)T FEREa, (%M FAIL)

9.12 IDN? FE&%

B 9-10 IDN? F & %ty

| IDN? |

IDN?FRGRRIREYEEAIIRAS.
A  IDN?
EHiEEA : <MODEL>,<Revision>,<SN>,< Manufacturer>
Vi & %> IDN? <NL>

9.13 ERRor FZE%

R TR —RREEIRAIER

Hifig%: | ERRox?

EHiFIEA : Error string




agn: | AiE> ERR?<NL>

XIMZAISEIRASIN T -

THIRD izl

*EOO No error

*EO1 Bad command
*E02 Parameter error
*EO3 Missing parameter
*EO4 buffer overrun
*EQ5 Syntax error

*E06 Invalid separator
*EO07 Invalid multiplier
*EO8 Numeric data error
*E09 Value too long
*E10 Invalid command
*E11 Unknow error
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10. Modbus (RTU) &Rl

N AEGFEUTSENRE:
IEST— 7 % Modbus i@ 44 X
= % 2 ° TheE
° TERXIE
® ThRERS

10.1 ZEE

FATEE Modbus (RTU) @ifiay, (XESEmm ERNANES, FREWRERRINT,
Q BT RN ERKER, FREHNEBBANKXI L, @A Modbus @R BERXF %, 4T
£ CRC-16 # £ B Aai% 5 4045 % Modbus % & 24 X ..

10.1.1 551
A 10-1 Modbus 54~

Ikl IhEERED i CRC-16

CRC-16 &L
A& 10-1 F54-WHLH

E/NFRE 3.5 FRAENEHEENE

Mtk 1%

Modbus BJLASZF 00~0x63 LG
S—TiBAtHEES 00

FESRISEHC RS485 IEHANNERE, ERARIMEAIEIEYY 0x01
ThRers 1545

0x03: EHZNEHFeR

0x04: =03H, AFH

0x06: SANBEANSFFRE, TLAE 10H &

0x08: [Eligis ((NFAFEXAIEER)

0x10: BAS 7S

i IEESFasitblt, ZEMANS

CRC-16 2515, {RAMERD

Cyclic Redundancy Check

B RIEERR BRI EUERITITE, 185 CRC16 It
ENFRE 3.5 FRENEEENE




Modbus (RTU) EHUIHY

10.1.2 CRC-16 it&A%

1

2.
3
4

w

¥ CRC-16 ZH17aaR%D4A(EIR/I OXFFFF,

XJ CRC-16 HFIMSERIZE 1 NFHEIRHTT XOR 28, HIEiHHEERIRE CRC FHiFss.
FJ 01BN MSB, [ERHE CRC SHFEEH 1 i

M LSB #BatRIaNRA "0", WESHUTLEG)( LIET 1 M), A LSB Bappdfiansgr 1",
M¥F CRC 25772871 0xA001 3T XOR =, FIELRIRME CRC 1788,

EEHITELERQ) f1(4), EXI%EN8 i

INREBAIE-ARLER, MIF CRC HEEFEEMNT 1 N=FHH{T XOR &8, FiRE CRC 2
788, MEQ) TiEEESEHIT.

BITERIZER(CRC FHFeEME) MEMFTIINENES L.

LATF2—ER VBiESH/ CRC iHHEH:
Function CRC16(data() As Byte) As Byte()
Dim CRC16Lo As Byte, CRC16Hi As Byte 'CRC ZH{FEE

Dim CL As Byte, CH As Byte ' ZINH iZ&HAG0 1
Dim SaveHi As Byte, Savelo As Byte
Dim i As Integer
Dim flag As Integer
CRC16Lo = &HFF
CRC16Hi = &HFF
L = &H1
H = &HAO
For i = @ To UBound(data)
CRC16Lo = CRC16Lo Xor data(i) 'B&—MEUES CRC HEBHITRE
For flag = @ To 7
SaveHi = CRC16Hi
SavelLo = CRC16Lo

CRC16Hi = CRC16Hi \ 2 IV ST 2 VA
CRC16Lo = CRC16Lo \ 2 RRIVZST: 2aiVA
If ((SaveHi And &H1) = &H1) Then 'WIRBSMNFTRE—NIA1
CRC16Lo = CRC16Lo Or &H80 'MUEKMIFTHLIBSEIE*N 1
End If BB o
If ((SaveLo And &H1) = &H1) Then '#IER LSB A1, MSZIMM BT

CRC16Hi = CRC16Hi Xor CH
CRC16Lo = CRCl6Lo Xor CL
End If
Next flag
next i
Dim ReturnData(l) As Byte
ReturnData(@) = CRC16Hi 'CRC BfiL
ReturnData(1) = CRC16Lo 'CRC {&fiz

CRC16 = ReturnData
End Function

B

Q NS 8 “EMAEEAR K TR T, Z@A Modbus @K A k. €4 T CRC-16 #HH &.

% e

THEH CRC-16 2UEFEMMNZESIMRE, Fla0: 1234H:
E 10-2 Modbus Mf4e CRC-16 {4
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10.1.3 MRz

A 10-3 % vk 5 bt

B 10-4 i vfy 2 i

& 10-2 35 e 2 WL A

10.1.4 FZImRL

Mufibit  IhEE{CED iR CRC-16
Low Heigh
| H34 | H12
| 1 | 2FH
CRC-161t & EE
PRAFE O0H Mubsititit S HERYIE<S, HE Mkttt SRR BN R,
Mt ThEEED oz CRC-16
| oo |
| 1 1 2FH
CRC-16 H+H3EH
Mtk ThEERE  HiIRAR CRC-16
|
| 1 1 ¥ |] 2FT
CRC-16 itH3EH
Mtk 151
sttt R E]
ThRERS 159
5 MAITEEREIZ4EEK (OR) L BIT7 (0x80) , 540: 0x03 OR 0x80 = 0x83
FERT FERR:
0x01 THRERSSEIR (THRERSASZES)
0x02 HFEER (FFaAFE)
0x03 #EfEIR
0x04 HTHHR
CRC-16 27, (RAFERD
Cyclic Redundancy Check
B Nubstt BIEIER BT SRR TITE, 152 CRC16 10

ISR, (SRR TEALNE, A, SEIETER.

1. MubBhrsER

2. f(EEitEiR

3. CRC-16 &R

4. (ZEEEIR, fla0: THRERD Ox03 SEW/N 8, MIRZEIRINEUINT 8 BiKT 8 NF13.
5. Mufitthbys 0x00 B, AUZR/ &AL, (YBRANERL,



Modbus (RTU) EHUIHY

10.1.5 $5iRS

# 10-3 4R

FEIRAD BR 5iH IR
0x01 THRERDEEIR DIRERS A 1
0x02 B FRRitin B fFas AT 2
0x03 HiEEIR e B F I HEEIR 3
0x04 PATIEIR HEIRE, BEARNSEAERIPEER 4

10.2 IjEERS

UBRSHFLATILANIIRERS, HETHRER, SRR,
# 10-4 ey

THRERS BEFR B8

0x03 EHE S EHESNERT TR

0x04 5 0x03 1= 5H 0x03 K&

0x08 [ERE BRI SR RERE]

0x10 BENSN 57 BENSNESRSFR
10.3 HF:R

UBNSEFEMEN 2 FHIEN, B8RS ABAN 2 N1, flal: HEERNZSTFEE 0x3002, #uEN
2FT, BEMASAN 0x0001

HUE:

(Y ESSTIFLAT LA EE

1. 115778, WFT (1647) ¥y, fian: 0x64 — 00 64

2. 24EfFR8, WFT5 (321) &L, HaN: 0x12345678 — 12345678
3. 2AEfFsR, IUFT (32{u) RBEFRE, 3.14 — 4048 F5C3

A Q KNE) W B AR R TR 7, 2 &HA Modbus i@ IR T E. BT EERKERE,

104 EhS/1FFae

B 10-5 8 2 AFA4E (0x03)

Mkttt ThEEKED 1 H A bk TEHE CRC-16
H'03
| | |
1 1 2 2 2%

EHEZ N EFFRRR0INEEEE 0x03.
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& 10-5 EH EAFHE

B B WiEA
itttk IRE1ETE RS485 HhhitRT, BRIAJ 01
0x03 IHEERS
Echattbit Hirenicmaitit, i55% Modbus 1598
ENSFRHE EERIS 7R, 1B58% Modbus 1595, LR
0001~006A (106) XUHEFRMHBREEFERN, SUEIREEIRIT,
CRC-16 RS
A 10-6 kd EAFAE (0x03) vf M
Mubinit  IhEERES  FATIHEL LHHIR(TEHENS) CRC-16
H'03 | |
1 1 1 0 ~ 212(2X1086) 2
B B iER
Mkt JREFIRE]
0x03 IHEERS To=E: 0x03
&} 0x83 RS 0x83
FHE =EHiFeiE x 2
Bign: 1 NHERRIRE 02
i EEENATEUE
CRC-16 RS
10.5 BAS/INSFH
A 10-7 EASAFAEE (0x10)
ikttt ThEERED TR bt TENE FHIH SARIR(TREELS) CRC-16
- | | [ | |
1 1 2 2 1 0 ~208(2X104) 2
& 10-6 EASATHE
B B AR
itttk ISE1ETE RS485 HhhitRT, BRIA 01
0x10 Iheers
Fchattbit BFsatciattlt, i55% Modbus 5%
BENGFHRE ESNEINNS 788, 155% Modbus 1895, LAFAR
0001~0068 (104) XLHFFEIUHERRFERN, BUERIREERIT,
FE =EiFeiE x 2
CRC-16 5

B 10-8 5AZAFAE (0x03) v i
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Mkt ThEE{CED B NFFig bk TLEHE CRC-16
H10
| | |
il 1 2 2 2T
B BFR izilE
PN il FHFIRE]
0x10 INEERD SEE: 0x10
a 0x90 HiRiS: 0x90
ast=pini
SFesHE
CRC-16 13675
10.6 [EliEEmist
ELENRINEERS 0x08, AT EiR Modbus,
B 10-9 wjkm4X (0x08)
&< N
Mt ThRERED ElZE{E& X 1R CRC-16
H08 H00 H00
| | |
1 1 2 2 2y
[e) N7 ot
Mgttt ThEEHT ElZE{E& MK 1B CRC-16
H'08 H'00 | H'00 | |
1 1 2 2 21
BFR BFR izl
MukitbiE [EHHRE]
0x08 INRERD
EEE 00 00
MR FE8UE: Fitn 12 34
CRC-16 13675
fln:

BREMLEIES 0x1234:

e [0000 || 1234 | [ ED7C(CRC-16) |
M i |OOOO||1234||ED7C(CRC—16)|
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11. Modbus (RTU) §$EE

0
O ABEFEUTAENRE:
U . SrFeRit

S0 RN ERIKR, RN EBAN KL L, 2 &HH Modbus BB RF F. 47T
CRC-16 #+ & % Foi% & 4 35 5% Modbus 7% 5 24 X0

/'\ T BRARRAILI, T LI P A Ao L0 69 HOLAR 2 16 ) H048
[

1.1 SFEREE

AT TR ERRFA S Faaitil, (HAAERFABEIDGREERD 0x02.

& 11-1 FABENR

BFesitbtt B = =L
2000 EEEUNEZ4ERE (AABBCCDD) 4 FIHZEE HisE, #UELE 2 157788
2100 EREERE RS R 4 FHEH HisE, #UELE 2 /MNS57788
2200 EENEER, BEFPXM | 4 FHFaAE HiE, #UELE 2 157788
(CCDDAABB)
0000 EEUNEEIRAS 4 FHEH HisE, $ELE2 /M S57788
3000 288 0000~0007 EESESS, 2FTE
3001 =t =) 0000: BHzhER EES1FE, 2 FHEY

0001: FzhEz
0002: tRFREFR

3002 MR 0000: giE EEEFE, 2 F RN
0001: =ik
0002: Hhi®
0003: =ix

3003 SAHFHE R 0000: 32f40 EEHFE, 2 TR
0001: HFTSZHEF

3004 BhfRF 0000: z£|F EEEFE, 2FTEY
0001: ¥

3005 RoNES 0000: Z=iE EEEFRE, 2 FEH




Modbus (RTU) 15$&E

0001 fE{ARHIZ

3006 ko) 0000: X EEEFE, 2 TR
0001: &I
0002: A&
3007 TSR (SFERAE) 0001: IEH=E EESFeE, 2 FHEY
0002: B=&
3008 kSR E 0000: PIERfitA EEHFE, 2FIEH
0001: Fanfitk
0002: ek
0003: HhapfmA*
*AT516 B3
3009 A FERT 0: RRARFERTRIA EEE5FE, 2 FIEN
4 FHFRETEE
(0.1~9.0s)
3100 EUARESIRTS 0000: Lr#zesxid EEHFE, 2 TR
0001: Hrise83TFF
3101 trarastEzt 0000: ABS EESFE, 2 TR
0001: PER
0002: SEQ
3102 TRME 4 FHZRE EEZFR, HIBELGA 2 N7
3110 TR{E 4 FHZRE EEEHFE, HIBELGA 2 M E7s
3112 FRR{E 4 FINZE R EEE 7, HESH 2 157
4000 REFREEIMRIY ElEE: 0001 RESFS, $E2FH
4001 RIS R ElEE: 0001 RESFE, $E2FH
4002 REREENEEN 0000~0009 RESFE, #iE2FH
4003 EEUEEN R 0000~0009 RESFE, $E2FH
5000 WTEES s SNEEE: 0001 EES5Fes, BUBGA 1 1 E7es
EEERRE ISEEN: —BHUTTiEZSIEE, Modbus 152E
0001 IEFEEE LHITEANIES (Ui fras.
0000 ;EZRID
FFFF 5=
5001 e 0000: #FHd RESEFR, 2570
0001: ki
5002 fit’Z—X = Handler Trig SI#) | EEE: RESFSR, 250
0001
5010 A IRFHREIEIE IREINEE: PIEBfA TR

4 FHERE
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11.2 SREGNEEIR

11.2.1 FREVUELER

E57728 2000~2001 FESEREMEEMNEEGE, B AABBCCDD,
77788 2200~2201 FISRIRBUNESNESIE, BUEE=({i CCDDAABB,

plan: REVEE 1 ASNELEE

C
1 2 3 | 4 5 | s 7 | s
01 03 2000 0002 CRC-16
Mh = Eea- HEsRiE T
M Rz
1 2 3 4 | 5 6 8 9
01 03 | =# EAERET AR CRC-16
° REVSEIE:
Ri%:
1 2 3 4 5 6 7 8
01 03 20 00 00 02 CF CB
[ iz
1 2 3 4 5 6 7 8 9
01 03 04 60 AD 78 EC 56 5F
Hrh B4~B6 JillE#HE: 60AD78EC {3 1E20
11.2.2 RENLLERESEER [2100]
EFEHRAFE T B NEER OK/NG K%, 0=NG, 1=0K
f5lan: OOOFFFFE
32 {Srfrfifia; -
0000 0000 0000 1111 1111 1111 1111 1110
Hrh: BITO = 0 AZiEi#E 1 4 NG
Ri%:
1 2 3 4 5 6 7 8
01 03 21 00 00 02 CE 37
e iz
1 2 3 4 5 6 7 8 9
01 03 04 00 OF EO 00 83 FO

BO~B19 Y& CH1~CH20 BYLtikessER

11.3 g8

11.3.1 &EE [3002]

e EA




Modbus (RTU) i§<$&

1 2 3 4 5 6 7 8 9 10 11

01 10 30 02 00 01 02 00 01 56 71
5 A HireiiaE 1 i CRC

N -

1 3 4 5 6 7 8

01 10 30 02 00 01 AF 09

e HrsiE CRC

LI

1 2 3 4 5 6 7 8

01 03 30 02 00 01 2A CA

1= Bi7es HirariiaE CRC

N vz :

1 2 3 4 5 6 7

01 03 02 00 00 B8 44

e i CRC

Hrh
0000 11
0001 =i
0002 R
0003 =&

11.4 [LBERSE

tiREE S EETTFRRIBAL A 3100 FFEA.
11.4.1 #5¥#7{E [3102-3103]
FRRRERER 2 N EfFRs, 3102713103, jER&! 3103 FiAHIHIEEN,

o EA
100E-3 (SAfEREZ~EL: 0x3DCCCCCD)
1 2 3 4 5 6 7 8 9 10 11 12 13
01 10 31 02 00 02 04 3D cC cC |CD |72 E1
5 e BfFesiE FH iR CRC
N vz :
1 3 4 5 6 7 8
01 10 31 02 00 02 EE F4
78 BFE CRC
® EEY
1 2 3 4 5 6 7 8
01 03 31 02 00 02 6B 37
= E7es SrsRiE CRC
MRz
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01 03 04 30 [ cc | cc | oD A3 35

F #UE 100E-3 CRC

11.4.2 tRFR{E [3110-3136]

11.5

11.5.1

11.5.2

10 HEECERERAIARBRIEM 3110 FFEAZN 3136 &R, B MUREMETIRGEA 2 M 5Fes, LRFER 24D
Ef7es, R4 NEHERs.

TR LRAILUSBIRE, tBAILIRRHRE.

e H5A

TBR: 1E-3, LFR: 2E3

&i%: 01103110 0004 08 3A83126F 3B03126F 6384

Mafz: 01 10 3110 0004 CEF3

o EHY
&i%: 01033110 0004 4B30
MWEz: 01 03 08 3A83126F 3B03126F C2A7

M{HRE

BATYERREFEEXME, MR <> NEENBNREFIFRARITH, BRI Modbus i5$1RE
[, BUEFCELRIFAEEMER FlashRom d1, SSETNX LB ZBINSFR80RIRE MR 4R
#(E.

BRRLARX RS RS AR EEF R SRIEdEERX A+, B, WAILUEREERNX
BRI E STt

Bow: TRAK<IAF>R @ L6 [0 HRE]FEATH, HFREEGLSBLAHRAE, THHBELSTAR

FERI=RISCE [4000]
RIXEE 0001 2 4000 Hizas, (EHHUTIXHBENERE, FIEREBEBREFEIZHREH.

B FRE AR,
o EA
1 2 3 4 5 6 7 8 9 10 11
01 10 40 00 00 01 02 00 01 26 54
5 B17es BiFsiE FH iz CRC
Nz :
1 2 3 4 5 6 7 8
01 10 40 00 00 01 14 09
E77es BiFesE CRC
HehgiEE:
i Th&E 15208
0001 FOVFHRIE EEE

EFREA RIS [4001]
KIXEE(E 0001 F 4001 FHirss, (ERGSHRIXAEIERAIIRST.




Modbus (RTU) i§<$&

e FRs iRz,
o BA
1 2 3 4 5 6 7 8 9 10 11
01 10 40 01 00 01 02 00 01 27 85
5 Bfran et E F = CRC
Hrh#iEE:
] Ihee 15E8A
0001 EIEE

11.5.3 (RERPEENYE [4002]

RIEHSE) 4002 FHFa8, XERBHIITXHBENRE, MEREREMREIEENH+, RIEE
A E N R BRI ER.

e frRs iRz,
o SA
1 2 3 4 5 6 7 8 9 10 11
01 10 40 02 00 01 02 00 01 27 85
5 Bfran Biran e F = CRC
Hrh#iEE:
= ThgeE 15288

0000~0009 X4 0~9

11.5.4 FANEBEXH [4003]
RIEXMSE 4003 Firas, (ERBERNEEXHRNIREEIRST, BHEENXARBENRFLRINX

AR,
B FRR AR,
o EA
1 2 3 4 5 6 7 8 9 10 11
01 10 40 03 00 01 02 00 01 26 67
5 e BiraniE F = CRC
Hrh#iEE:
iR Ihae 5EA

0000~0009 | 3Z{40~9

11.6 RE&FINEE

11.6.1 i [5000]
EZ5FER 5000 EA 0001, {XESGFHaTERBZIERIE.
PUTIEERI, SWISEE 1 HLRER, SNETBRM.

ATATIEFTE/VRE, XHE, HUBNRESHERBE, THERE. BExmE, BA
EQIEEFL.
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BEHUTHRRIEESeakfE, BRI LUBIEIEEY 5000 HFaRBla TR

0000 BEERLN
FFFF BEARY
0001 FEET
o EA

1545 5000 e S AEIEE: 00 01
&3%: 0110 5000 0001 02 0001 3795
IWEz: 0110 5000 0001 10C9

o EHY
WITESHE, ATLUBTEN S FRR R R RSl
&i%: 0103 5000 0001 950A
MARZ: 01 03 02 FFFF B9F4
R[] FFFF, FRBELM

11.6.2 §&8i [5001]

ENEHHES 5001, #dE 0000:
011050 01 00 01 02 00 00 F7 84

11.6.3 fii’k [5002]
BNfi&#g4 5002, #iE 0001:
01 105002 00 01 0200 01 36 77
TR RS RERER R TR EEERD
11.6.4 AL FRENELZESR [5010]
METFRE 5010 ZEEERERT, Btk —RNEFERITIELSIRREL.

BElIERIESTE:
0103 50 10 00 02 D4 CE

TR R RERRA T REEIRD
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12. HlkE

R THREILITRE:

RARIEFF
— A
SMER .

12.1 FATEIR

THEHRELAT 4 TG :

MR R -
AT516:

BEREM
2 S s

TaEE

FREABTIE) :

REERTE)

10%

1 23°C+5°C
: 65% R.H.

D WHRTIEREE

>60 24
:1219°A

— —— —
BB B2 PR | ww | mm i iz Misteasg | T BuRIt
BAETE BRI
0 30mQ 30.000mQ TuQ 0.8%+5 =% 0.2%+5 = 0.1%+3 =% 0.667A <1V
1 300mQ 300.00mQ 10uQ 0.5%+5 =% 0.1%+3 =% 0.05%+2 = 0.667A <1V
2 3Q 3.0000Q 100uQ 0.5%+5 =% 0.1%+3 =% 0.05%+2 = 66.7mA <1V
3 30Q 30.000Q TmQ 0.5%+5 =% 0.1%+3 =% 0.05%+2 = 6.67mA <1V
4 300Q 300.00Q 10mQ 0.5%%5 = 0.1%+3 =% 0.05%+2 = 0.667mA <5V
5 3kQ 3.000kQ 100mQ 0.5%+5 =% 0.1%+3 =% 0.05%+2 = 0.667mA <5V
6 30kQ 30.000kQ 10 0.5%%5 = 0.1%+3 =% 0.05%+2 = 66.7pA <5V
7 300kQ 300.00kQ 10Q 0.5%+5 =% 0.1%+3 = 0.05%+2 = 6.67pA <5V
8 3MQ 3.0000MQ 100Q 0.8%+5 =% 0.2%+5 =% 0.1%+5 == - <3V
9 20MQ 20.000MQ 1kQ 0.8%15 = 0.2%+5 = 0.1%+5 = - <3V
AT516L:
— p———— —
EE B2 FR | m | o g e | It
BARTE PR

0 30mQ 30.000mQ TuQ 0.2%+5 =% 0.1%+3 = 0.667A <1V

1 300mQ 300.00mQ 10uQ 0.2%+3 = 0.1%+2 = 0.667A <1V

2 3Q 3.0000Q 100uQ 0.2%+3 = 0.1%+2 = 66.7mA <1V

3 30Q 30.000Q TmQ 0.2%+3 =% 0.1%+2 = 6.67mA <1V

4 300Q 300.00Q 10mQ 0.2%+3 = 0.1%+2 = 0.667mA <5V

5 3kQ 3.000kQ 100mQ 0.2%+3 = 0.1%+2 = 0.667mA <5V

6 30kQ 30.000kQ 10 0.2%+3 =% 0.1%+2 = 66.7uA <5v
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12.2 —RHAS

BE:
B :
pUIERESEH

=INEL

2EA:
RO
45

RIEES:

HHENThRE:

NS

BHiR:
RG22 :
IhER:
BE:

TFT-LCD BE¥E7x, XFERT 3.5 %7,

0.001mQ~20.100MQ

FrhERLB:

[=EN 2 %/F (500ms)

AhjE: 12 R/%) (83ms)

TR 35 %/F) (28ms) <AT516 BX>
BiE:  67)X/® (15ms) <AT516 B>

BIR (BRX): 140%/% (7Tms) <AT516 B>

€A 30000
HUERFIEER: 3000
Ba. FahFFR
CREEREE
SHBENRTF

X, B, FEK,

BB, SMEB. Fah. IEFEFIFE TR,

4MEH, (Handler) 0

RS232 #M

BEAMRIEO

SCPI

iR

=Lk EE 18°C~28°C
BE: BE 10°C~40°C
figtz: iBE 0°C~50°C

220VAC (1+10%)
250V 1A 185
BA 20VA

295 .

B <65% RH
JEE 10~80% RH
iEE 10~90% RH
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