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Design and Implementation of Communication for Artificial Diamond Synthesis System
NIU Jie, HE Wenxue, ZOU Xin
(School of Automation, Qingdao University, Qingdao 266071, China)
Abstract . Focused on the data acquisition and communication of the diamond field equipment synthesized by the microwave plasma
CVD method, a data acquisition and communication system based on Modbus/TCP protocol and RS-485 communication protocol is
designed. The system adopts Siemens S7-1200PLC as the control core, microwave generator GMP G4 and mass flow meter
FCST1000 as the hardware core. Through the analysis of the message structure of the Modbus/TCP protocol and the data
transmission frame format of the RS-485 communication protocol, the program is designed in the Siemens TIA portal software to

realize the data acquisition and communication of the PLC to the microwave power supply and mass flowmeter .

The on - site

operation shows that the system is stable and reliable and can meet the design requirements.

Keywords; diamond; artificial synthesis system; data acquisition; Siemens PLC; RS-485; Modbus/TCP

0 351§

Bl SN A BARAY &R B A S WA TR Tk 4%
SR T T2 LA S AR SR 4% Tl A el st R 4
NlEHl&BARNZE, B, &ERRESNIA A= KE  HE
R AN AR AT G R R, R T
En A RO K R s TR SRR ES T
SR HOREEE L™ IR, B — A REAS AT e Pk
HRAE RS AR e (WA (R R e Raa bl ,

T IR B AN AR R RS B B R A 43 I A
PG R 5 PLC A MAMIR BRI E S PLC B
WAFRATI T, %7 R AT LU 2@ A T o 4
BT CVD BARAN T A BERIG 56, 4R A A
RS EIE T, A RT3 m A B A WL 1 ik
R IRAGE E Z TS

1 BEREEHFIRT

1.1 BEREHNEMEEN
WS RGBT F A WL B R R

TR PLC 4, AWk & i V8 FH= ST A a4 WA <
IR EA T L BRI, R R T VR X 2 F R
AT RE BRI Al . SR APE ] F S7-1200PLC, ST
XA B RAEFN A B4, BE RELWIREA 4
AN A 1 AR AR, PR 1 AT R
PLC, L 2R EMHLIEE L, 4 A E T E A S BGE i
RS-485 2k 5 PLC AHI%E, ik K A #8il R 5
PLC i, RELWWE 1B,

B
PLC AE—
RS-4853 {3 g’g‘"“

i ' ' v it
w1 2 3 4
| R | e | | I
VORI [VORIH |y R s

— J
AT B dGaFE ML

E1 RELEHE

1.2 TEERIESR
PSR FATE T PLCI215C, %7 il ELAT il 1 B b

E—EEE AR (1995—) 55 AR H B W -LATSE A BF5E7 1a) AiH BpLE ]

- 120 -



- fEREA .

FR, ¥ ALERER B Z 4509815805 £

LT EMREE A, BA £ 5 PROFINET £ 1, Jf
HTLAFE CPU i 5 JInA — M5 5 A e 4507 sl A 4l i
O™, YRGS % A5 5 CB1241 (RS-485) , 1
SCHE RS-485 MLACHE T, (il b B gk A ik [ R D
F 55 DUAR IR & A= 8 GMP G4 60 K T400 , iZ A BLAT 505
FITEAR , ] H T A Mz B 45 ], B ORI R T AR R 8
PRI EE | 32 #F Profibus . CanOpen 1 TCP/IP & 5
WS S Th Rk 6 kW, B I T FH e 1 O 4 FhoR
[ 4R Bl 28 9 FCST1005 & 41 % FF 8 3 & 31, 40 ok
0,(10SCCM) Ar(10SCCM) ,CH, (50SCCM) Fl H, ( 1SLM) ,
SCF RS-485 S AF WML, bR {5 BB 2 38 400 bps, Vit fit
S5 H0~5 VETHE,

2 BERERFENEREIRT
2.1 S7T-1200PLC 5% 4 S2R0iE =gt

S7-1200PLC 5 i % A %% A0 38 15 A% 5 & 7 L
(Client) \PAJZ45 2% ( Server) (R fF 45 M 781 15 7 3%
R, e B A A5 T TR S A g A Ik Ry
Modbus/TCP X, FF 15 & A1 1P Hihl:

FEE A T B PLC 1R % 7 g 1] IR 55 28 R e
KA R IR SC, M55 AR 3 R 1 g 17 42 3, 48
TR Ak PR SRR S B Y SR R L RS
KR 32 AT AR S E Ay &35 3R 59 A 6] % 7 1 4
3 Modbus Huhk g5 78 BT AN 6], A6 XT3 4 $E AT 3 U AR
A, SRR R Modbus Hihk 255 Sk 1005 7 HE47 X 1 £ it
75 ABRAER , AR Modbus Hdik >k 000,

FETR A v AT RE T, BRI B PLC AR
Wk, AR5 AN R L BE B, 8 MB_CLIENT #54-, H
VEFETER P ot 5 55 4 2 [ 3 57 14 35, & 7% Modbus 15
RIS B I LA B S R AT T, MB_
MODE £ ${ 5 L T Modbus 3 5 i, MB_DATA _
ADDR 28 A T bk A k5 B 38 ik i
SR k5 Modbus #2 4G ik AR i, CONNECT 445
)R B4 F9 1) TCON_IP_va 84, W FH Y T MB_
CLIENT #§4- %) CONNECT 2 ¥4 [] [l — & B 45 M 6 41,
TCON_IP_v4 $5 £ BARZ B R 2 s,

2 TCON_IP_v4 S E

X R IR RN A K BEAT AR B, E SR S IR A K dE
B, 4 M SCERPRAAE B9 4548, 7800 Ve b Qg A~ 454
R k3 I 7k R 36 TR M ARSI | i 326 F) 5000 48 A
e 3 iR,

P MOVE 454, Ab BRATfif 70 B 22 nh X 19 32 4~ F
T RSO 2 5 5 R A B N A AR DR I, K Ak AT Y
AR AP B 25 R A v, SR R A 218 1T S0
Bk AL, AR BOTNIE 4 PR,

3 REMBESENGTE

B4 HiELERER

2.2 S7-1200PLC 5fREREITHIEEIZIT

PLC 5Bt RS-485 Wikl 3= Wi {5
B AT RAR A, PETF S7-1200 1E Kl fF
FHL, MNEEH CB1241 (RS-485) Ab4: Hi ) RS—485 il {5
BERCHERE 4 A MY A, 4 AN TR TR TR O st
RS-485i8 {5 A H BB, A 5 iR,

#22 #23 #24
PLC i Jo b JFi
fiiniggy kel y fiikiggy
CBI1241
(RS-485)

B5 RERETENPLCHORER

TR (5 3 2 BT, 48 FCS_MACIDset 8 464~ 5
BT MACID BB M bk 0 4738 B, Lo 388 {5 el o 2
AR MACID b ik 5 5 4R AH B 09 Al ok & 3% 18 SR 48
A0 4 A B R TR MACID M bk 43 0 3% 8 R
0x21,0x22 .0x23 F1 0x24, $=HIFK S5 Control Mode 1%
E M Digital Mode (A=)

PLC 545 g i BTl i RS-485 M5 1 7 Xtk AT
TR B AR AR A EE s =Can &l 6 PR .

Blo HiEEHmmEX

HRAIE 3l % L LB A A ST SR AN [, DAl (4 b7
ZEHLHIBA FTASIR] DR 0 1 2 A b 5080 % i s =Xt
AR 2 3 A o DA 3 R AT R 2 A 4 R
i) ,uAp” A i % P A% =X Master MACID | STX ., Command

- 121 -



- fEREA .

FR, ¥ ALERER B Z 4509815805 £

Code ,Packet Length ,Class ID ,Instance ID | Attribute ID Pad
F1 Checksum 9 NI, 0 O AT, MUiLE I3
BT SR , 257E 1 ms PR R AN, 45 1 SE77
1 ACK ( =0x06) WIS AN 11 A~5275 (ACHE f4 it PRk o
MUK 12 N5, Y T Nl T ER B A4
TR, fir A WA 2 — B TR =X, F K 1
AT AR 6 7 o M L N i A R e H2ii [l 2
AFATREE ACK(=0x06) FmBdE C IS A

KR 4 SRR TR R AR,
BRI BT Ui B T IR OC S B . i S a2
TIREF , Xof i 4 WU (19 AR 56 S BHEA T 18 B R AR BRUBT fat 3 o
TR E 2 BO8CHE . 2 F R kA I R 3R I
IndicatedFlow Z: 5% B 45 i, 4y 2 Wi " XF [ A Class 1D,
Instance 1D | Attribute 1D Z L 2 5% B A Ox6a ., 0x01 .
Oxa9, M52 3ERIRHL Setpoint ZEUEHE I, W 4w 4 Wit
XS HIE 53 3 BB A 0x69 ,0x01 Oxad

TEIEI (TIA portal ) HHF rh AT R )P ¥ it, B 5 A
SRS A & 16954 SEND_PTP, HoAE Al 2 <7 3 {5 i
2, RIZBAF G IXEE . IOk B T = T 04 i R 4K
PR, 95 ] RCV_PTP 44, FCA T H 05 B 0l i [
W o7 A Pt A E S o XN o BUFFER 241
Sy bl B4 18] A B

25 BRI M A 4 WA A XA BRI, Y
B2 1 i B B 31 AY Setpoint S BUER A, v 4 i % 7Y
KR O, RIESHR B WE 7 R 45 A&
Y Setpoint ZECER I | A4 WOEURE O B R 11 4
T BASHACE WA 8 FR

SN

7 i%EX Setpoint B ar L MNiZ E

B 8 BN Setpoint a5 S NiEE

MR DA 3t o7 2257 e SR AL o] ) A T o oz i< 8 S TR
TS RO 7 T sk 5 2% o XK B IR R 12 AT BRI
B MR R I R OE S oh XK B R 2 AT, SEND_
PTP #5415 RCV_PTP 3§ 4 245 5% 18 H A fig 58 B — 4~
SERE A A4 T 3R 55 0 N 0 8 Bl S L R, BRSO T]
FRHER, =N E4E50 5, F— M E4 A4 s SmE, A
PR DAARYE I T2 BAREER | (AT R B AR B P
W TS S B, 0 T EL R F 48 A A8k,

- 122 -

3 tEfu#diEmEmigit

RGBT A AL T AR B TP S7-
1200PLC 54 Bt i b T S d 5 4w |, D iaod
R BRI LR DA S S LS i W s RN 45 i & s
TIRSIMBH, 7EP6 11T TIA portal 3REEH 475 PLC 5
PC station X855 M Z& 450, PAHLAESEEH IE 9 s,

B9 LRHAREHE

TE PC station H1f% WinCC RT Advanced %5 F ik
T R eSS s E T, A 10 R,

E 10

FREREHEFHSERER

4 4hiE

i3 3BT Modbus/TCP PRSI SCE5H#4 L J RS—-485

TEAE RS R AL S s =X, 43 T B P IR 5 2 4

KA B — 22 NEERA (3B (5 2540, SEBR T PLC S rL R

DI RR T2 [ PiEAE R Gkt Bt R Gk

T NG A B RE B 2 RN S (R, A R

AR RERIA AR, RARKE ARG 2

17,62 T &N A B AR o R AR ) I 4R K

e

(1] Rk =, BB, Mum. A& & RE &R T 24N s
LI DAk FzRS A 3hk%EE ,2005(6) :27-29,23.

[2] [0, X4k, A3, PLC 9 R I M. b st HLig
Tolk i At 2010.

[3] &f&5%, R R, WL, /S B B/S B2 5 #e it) F R BF
FE[J]. FFEHLT AR, 2014,40(1) :263-267.

[4] 5, @l PAAEE, %5, 25T Modbus/TCP & FINS/TCP P
PBHERESBNAKRIT[J]. NERHEAR G LIRS,
2017(1) :88-91.

[5] A%y, FE2% . STM32 B AL 5 S7-200 smart LA K 938 3R
RGBT Cl//8 L m ik BBl 2222 R A 2530 SC4E TR
2020:203-205.

[6] ks, BE4E. LT S7-1200 i RS485 & @M [ J]. Tolk 4l
FHEHL,2020,33(4) :99-100.

[7] RYfite. FLT PLC WML RS2 e s = R G0k (1], ML
Wik 5 H 31k ,2018,47(6) :167-169,206.

[8] X4E M 3CS. P S7-300/400PLC 4 Fe 5 0 HI [ M].
Jest AU Tl H AR, 2011.

Wi B H9:2021 - 03 -29



