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CNC Axis with Digital Intelligent Drive hm/
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0 Complete Drive Control Loop in Fast Micro-controller

0 Quantum Leap in Precision and Useable Speed due to Lagless
Position Control with 0.25 ms Cycle Time

0 Reduction in Feedback & Control Requirements

0 Encapsulated Drive-Functionality guarantees Precision using
non-influential Position Command Interface to the Control
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Intelligent SERCOS Drive
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Distributed Axis Control hm/
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Connection CNC - SERCOS Drive (1)

SERCOS

interface

0 Highest Precision and
Speed independent of
Axes Quantity
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Connection CNC - SERCOS Drive (2)

SERCOS

interface

0 Highest Precision and
Speed independent of
Axes Quantity

0O Up to 254 Axes per
SERCOS interface
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Connection CNC - SERCOS Drive (3...)
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Conventional CNC-Control and ;W/

Drive Technology
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CNC with SERCOS interface ém/
|
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PC-Control with SERCOS interface hm/
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o CNC as aPC Card
0 Elimination of the Control Rack
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Drive Technology independent Anm/
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Performance SERCOS interface
Drive with Position Control
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Consistently Fast Cycle Times with
Digital Intelligent Drives with

Internal Fine Interpolation and Position Control
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Performance SERCOS interface EW/

Communication

17}
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Performance Comparison QW/
(CNC No.1)

With Control-Resident Position Loop Closure, the Cycle

7Y
é ) A Time, important to Quality, is dependent upon the CNC
Sa) Cycle time and the Axes Quantity.
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Performance Comparison EW/
(CNC No.2)

7} With Control-Resident Position Loop Closure, the Cycle
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Performance Comparison QW/
(CNC No.3)
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Performance Capability

(4000 Cycles per Second = 100 %)
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Applications
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Mechanical Precision
Position Gain & Position Loop Update Time

ey

Maximum Gain as a Function of Position Loop Update Time

Position Loop

Maximum KV

Update Time (m/min/mm)
10 ms 2
5 ms 4
2 ms 10
1 ms 20
0.25 ms 80
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Mechanical Precision w

Position Gain & Contour Error

Contour Error as a Function of Position Gain
For a Radius of 10 mm (0.4")
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From Low-Cost to High-End
The Intelligent Digital Drive Interface
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Certification
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System
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Certification (Conformizer) EW/

Slave Conformance Test

Test Report (HTML)

Test Scripts

- _ |
Windows NT/2000
To Manufacturer
RTX 5.0

Test Environment ( L \

System under Test
SERCOS Slave Device
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Certification (Conformizer) EW/

Master Conformance Test

Test Scripts Test Report (HTML)
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Test Environment
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Certification
Master & Slave Conformizer

C:ASME-RTX 1.2\ nce Class A\Test 01.sme]

Fie Wisw Options ‘window Help
D=HE| & B s ®x )| [Saebeist =] |5 5] B B [E] ] [CommuniotionPhassz =] | [Stondad Toegom s =] |

Parameter | Seipts | Functions |

= ? Contents =
=@ Master Diiver Control Functions
fy start_master

fi stop_master H H
using a Scrip

fx get_cycle_time
fe gel_baud_rate read_data_stacus(2)

ol ’;37:52;,;;::\":3 if ((get_last_srrer())>0) fail testil; end: Lan g u age With Ove r 80

B} devicerddress recd date status(3)
1.

=

Test for Complimnce Class L S-Farsmeter

S Describe logical tests

ISV 23.11.00

-

=

fy get_active_device .
e functions
fy get,te\egram,we er - Batch Test
3 telegramType
Phoee Switch Fur Flle View Options ‘window Help
Service Channel Functions === Bl e|x

Certification Functions

[Savebavies1 =] | | Bl |  [CommunicationPhase1 =] | [Standard Telegram &

|

Parameter | Seripts | Functions | Balch Test Over

Uil Functions

pause = £ Gonpt Files File Name | Test Name | Result | Murnber of | . .
Fx wait_for_user - (£ Command Handing Command Handing' Test 01 sme Test for command S-0-0033 Passed 0 u I es S Ce n a rl OS a n
Command HandingsT st 02.sme Test for command 5-0-0127 and 5-0-0128 Passed 0
Fx clear_bulfer -2 E] TestO1.sme
L& inden BBl Tes0zame Test slave addiesses 0255 in CF 1 and 2
Diive ldenlificationsT et 02.3me Test slave addresses 0255 arly in CP 2 . .
abort_command (- O O Compliance Class & Diive Identification’Test 03.sme Test slave address 0in CP 1 and 2
abort_test =-E O Drive Identification Fhase SwitchsT est 02.sme Test conect phase down switch om CF 4
© [E] TestOl.sme Phase SwitchT est 09.sme Test conect phase down switch hom CP 3
cale_time_slots o B Test02sme Fhase SwitchhTest 10.5me Test conect phase down switch om CF 2
change_phase @ B Test03sme

clear_buifer

Phase SwitchiTest 11.sme Test correct phase down switch from CP 1
Phase Switch'Test 12.sme Test inconect phase down switch from CP 4 to CP 1 e a c es
Phase SwitchTest 13.sme

Test inconest phase down switch from CP 4 to CP 2

ik &8 O [EnisrHanding Phase SwilchiT est 14.sme Test inconect phase down switch from CP 4 to CP 3

clear_device_error Test 01.sme Fhase SwitchiT est 15.5me Testinconect phase down switch from CP 3 ta CF 1

delete_list Test 02.sme Phase SwitchyTest 16.5me. Test inconect phase down switch from CP 3 to CP 2 ve rv I ew
delete_list_element Test O3.sme i - -

do_time_slots Test Dd.sme

PP PP

eriatle_command Test O5.5me File Wisw Options ‘window Help
g Z"minde Test 06.sme D= EH| & =8 o ([s & [x )| [ocooiet = E B [Communication Phose 2 =] | [Standord Telegam 4 =] |
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B fai_test ] al:z‘ﬁ,iime Parameter | Seripts | Functians | _phase(2)
fr get_active_device Test 01.sme | do_time slots()
fr get_at_length Test 02.sme
Fo et haud iate Test D3.5me 8 read data(1)
N — Test O.sme [ P-Parameter read name (2) . .
ClE Access script functions
Test DB.sme =B s-000m 15_cowmwand [128) p
Test O7.5me = [ Hame read_artribuce (128)

Test O8.sme 5 [ Ao . .
Test 095sme 5 @ unit read_list(16) dlreCtIy us'ng the
Test 10.sme i read_list_length(17)

Test 11.5me

Test12sme
Test13:sme
Test 18.3me

read mec (1)

Command Shell

DDerEERREERE0n0000 008 enRaanlo
i [5) ) oT) 7)) ) ) () () )G ) )~ ) () (1) (7 ()

S i Theme & @ Data write max (1,2000)
Test 16.3me i 2000
Test 17.5me [ 5-0-0002
=0 wvice Channel @-F s-00003
=0 er-defined -F s-00004
B s-00008
@ [E s-0-0008
&[5 s-0-0007 15:40:19 CP2 W SD1  5-0-D001 Data - 2000 =l
Bersit &[5 5-0.0008 15:40:13 CP2 ¥ $D1  5-0-0002 Data - zooo
& [E 500008 15:40:19 CP2 ¥ Sl 5-0-D006 Data - 150
& [E 500010 15:40:20 CP2 ¥ Sl 5-0-D007 Data = 1510
& [El 500011 15:40:20 CP2 ¥ Sl 5-0-D008 Data = 1965
&-[E 5-00012 15:40:20 CPz ¥ sp1  5-0-D089 Data = 1887
&-[E 5-00013 15:40:27 CP2 R 5Dl 5-0-D001 Data = zooo
&-[E 5-00014 15:40:33 CPz R 5D1  5-0-0002 Neme = SERCOS-Zykluszeit (Tscye)
H - [E] S-0-0015 15:41:03 CPz R SD1  $-0-0128 Attribuce = oooooooo oc
System Requlrements B s-00018 15:41:15 CP2 R SD1  3-0-0016 Data[i] = S-0-0051 .
=B s-00017 15:41:31 List $-0-0017 has a current length of 195 elements
. E—‘ gg'g'ggi 15:41:52 CPz R D1 3-0-0001 Hax - &sooa eC e e al e
° W d NT/2000 | o 15:41:57 CP2 R SD1  3-0-D001 Hin - zso0
INAOWS &[5 s-00024 15:42:21 CP2 ¥ SD1  5-0-D001 Hax - Dx6004 (Max
-8 s-00028
L g Protocol
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Data Throughput

ey

(Examples)
Cycle time Data per drive Transmission | Number of drives Data rate
(MDT & AT) rate (non-cyclic data)
1) 2ms 32 Byte 2 Mbit/s 8 8 kbit/s (2 Byte)
2) 1ms 32 Byte 4 Mbit/s 8 16 kbit/s (2 Byte)
3) 1ms 36 Byte 8 Mbit/s 15 32 kbit/s (4 Byte)
4) 0,5ms 36 Byte 16 Mbit/s 14 128 kbit/s (8 Byte)
5) 2ms StandardTelegram 16 Mbit/s 120 8 kbit/s (2 Byte)
2,3,4
MST time MDT time AT time Jitter time
1) 30us 640us 8 *100 = 800us 10 * 14pus = 140ps
2) 15ps 320ps 8 *50 = 400pus | 10 * 14ps = 140ps
3) 8ps 330pus 15 * 28 = 420ps 17 * 2us = 34ps
4) 4ps 155us 14 * 14 = 196pus 16 * 2us = 32us
5) 4ups 579us 120 * 8 = 960pus 122 * 2us = 244ps
Telegrams Safety Time  Spare Time Bus-Load
o 1) 1470ps 140ps 390us 73,5%
o 2) 735us 140ps 125us 73,5%
o 3) 758us 34us 208us 75,8%
o 4) 355us 32us 113ps 71,0%
o 5) 1543us 244s 213ps 77.1%
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Transmission rate 16 MBit/s

S Drives per standard telegram
Q  SERCOS interface position and
© fiber optic ring velocity control
a
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5 i
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00625 0125 025 05 1 2 3

SERCOS interface
cycle time in ms
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