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Abstract

Machine tools in industry is that the government fully support in recent years. In
the domestic machine tool manufactures and academic research units under the joint
efforts, Taiwan has risen to the world’s fourth largest exporter of machine tools. With
high precision and high efficiency of the processing capacity of machine tools, and its
sophisticated manufacturing machinery in the most critical core — motion control
technology, is on the market by a wide range of support and application. Looking at
the development of machine tools so far, in the past due to servo control structure,
processing speed and accuracy must choose between doing the contrary. It can not
lead to enhance overall performance. In view of this, in recent years the servo control
structure related to the improvement has been subject to industry and academia by the
efforts of the goal, which today makes precision CNC tool and function to provide
high-speed processing.

In the high-end multi-axis motion control, in order to improve the implementation
of the axis command (the command in the transmission of the time difference with the
axis pulse timing issue), a new generation of serial servo motion control technology
has been proposed by a fixed clock to update and exchange information to ensure that
the command of simultaneous transmission. Through the serial servo motion control
technology, we can improve the traditional and complex distribution of the
shortcomings, all-digital way of reducing the noise interference, and immediately
obtain the information of drive, even to adjust its parameters.

This paper will address the industry's existing serial servo motion control
technology, protocol, a transmission medium for the general briefings and analysis of
its technology. It will also introduce the new generation of intelligent motion control

card IMC and Universal servo bus GSB by ITRI Mechatronics control department. In



the last, the paper will discuss and analysis the serial servo motion control technology

and its impact on future trends and the ITRI in the study of the role played.

Keywords: Serial servo motion control, distributed control, IMC, GSB
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Fo— B AINEH I A w2 R
Vendor Mitsubishi Panasonic Yaskawa
Protocol Name MechatroLink
SSCNET I SSCNET I SSCNET III F2 I
Transmission Cupper wire Cupper wire Cupper wire Cupper wire
Optical fiber
media (RS485) (RS485) (RS485) (RS485)
Communication
5.6 5.6 50 100 10
speed(Mbps)
Communication
3.55 0.88 0.44/0.88 0.5 1
cycle(ms)
Max. control
8 6 8/16 32 30
axis(axes/system)
Transmission
30 30 800 - 50
distance(m)
Fo— BN ANE S P S 22 (YD)
Vendor Indramat PROFIBUS MEI Agile system
Protocol Name SERCOS I SERCOS III PROFInet V3 SynqNet IEEE-1394
Transmission Cupper wire
Optical fiber Ethernet Ethernet IEEE-1394
media (RS485)
Communication
16 100 100 100 400
speed(Mbps)
Communication
0.1 31.25us 1 0.1 0.1
cycle(ms)
Max. control
254 254 150 32 63
axis(axes/system)
Transmission
40 40 - 100 4.5
distance(m)

11




Profibus

Profibus Z_E& % % f& % B A& (electrical-layer)if 7 cnip PR iR 2. — > &
¥ ORE* 3T p B LK o Profibus T ER A i RS-485 R A g ek > H
PR IR & R ??ﬂ‘ii@ﬁ%lﬁ?:ﬁ‘é [5]

I3 in 2t (Fieldbus) $optr# iz p & 1 ~ 1 p & C & B d o d| 913 oh

*

FM o v @ A4 MMY  RRI I T ARE LS FT N h N B

1_1

i e 51]@@?1.&7"‘7 NP AN A (RGP E L BAR PR
UG ok VI ‘cioProﬁbusi*aﬂ} | L AEREA 0 A TR B B L
B il AR08 A e PR B B R ESARYE S B K a3 4 o 2t ¢ Profibus

i 39 1% 18 Profinet @l 3 Mfy K 0/ 6 fo FEche & R o S A R SN R

‘;ﬂ

.‘

FIFEEN FRLI AR REED VR EEH(LS B Z)5]

IS PROFInet
I PROFIBus
T ASYHE

HEib

W= f b ¥ el 324

AR BRI EE RS BN A @iE s 0L S A%E o BR
- A BRT AT R AR RFBING IO e~ BB E
ATER CRP A LIS EE T IS BTN S B e

Mo 4 A H %% E PLC & PC-Based ¥4 B2 2 = 4§ ~ TCP/IP ~ 2% '8

12



BEEREpT I -

Profibus i * 2% L Bl4- Bl = 771 > HopepafrdfE et a8k o &85 R
BleA L sw B2 R T o Profibus B L7 A Z P HEEFHHE > &
FoRTHARE Y LH- BEPLOEIRE 2 B L GEIRG AY
RBE* kv o B3 Ra* FE2 T3 il s L0 b4e ¢ Profibus-PA

Profibus-FMS ~ Profibus-DP = #&3id 1 € o H ¢ 12 Prosibus-DA i @‘J I E I

JiﬁﬁﬁﬁﬁﬁyﬁﬁWWHiﬂfii B SRR R ERE Y
BRSSP E SRR BERCER S L TREH SRS B0 PIRFEE

Wik L PR PIREETES > TRAPR R B B FIF R E TP

2,

B @iyl poan[3]

A

User Laver EMS DP DP PA
Y Device profile profile | profile profile
A4
. EMS
7. Applicaiton (Fieldbus Message Specification)
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tNeye Control unit cycle time

tseyc Communication cycle time

t1min Shortest AT transmission starting time
t AT transmission starting time

tATMT Transmit/receive transition time

t3 Command value valid time

ts = tseye-ts | Feedback acquisition capture point

ts Minimum feedback processing time
tMTSG Command value proceeding time
tATAT Transmit to transmit recovery time
tMTSY Receive to receive recovery time

tr MDT transmission starting time
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SyngNet
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Data ' Control e
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| Network [l P A
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Standard Ethernet - Half Duplex - Shared transmit & recieve result in data collisions

SyngNet™ - Full Duplex - Separate time-stamped, transmit & receive avoid collisions.
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SyngNet Normal Operation Controller
Ring Topology A (]

_ 00

Node 1 Node 2

Dbackep channg|-dle

E
Node 0

1. Cortroler fransmits data via channél A

2 Al nodes reciave data and process synchronously

3. Nodes pass back data to controller via channel A in the sams cycla
4. Backup channel ulilized in case of cable break

SynqNet Broken Cable Senario Controller
Ring Tapology A B

M —
e

Node 1 Node 2

Node 0

1. Controller transmits data to Node 0 via channel &
2. Controller tramsmits same data over channed B 1o Node 1 & 2

3. All nesdes raceiva data and procass synchronously
4. Data s passed back to controller through bath A & B channels in the same cycke
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