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EXRFIELR MWL, FEFINTINEE:

1.1. Data Recording-#1#Bic &

[ {RIFMLE A R, o wireshark 8% =7 T EFTHF;

1.2, Time Measurements- B FEliz

o] A AR X I A SE R EL, A RIBIT IR EARERY port i O SKRSLHITHE ML AR EAL
B SIRXXEE ARt E], EbansT circle time BN, XF jitter AMIKSE,;

1.3. Analysis of Network Load

o] UM AN ] AR P it e I 28 FR 9 (2 g s 2, o] IAEITe L B R S B AR
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=, KHRE

B Select netANALYZER Device — X

List of available devices

I Device Name » Type Serial No

netANALYZER 0-192. 168. .. |GbE 20033

I Scan for devices I Identify (Blink) Select
T netANALYZER ' - - - x|
File Settings ?
TAF A TAF B
Status:
STOPFED M Port 0 [ Port 1 [ Port 2 [ Port 3
Link |DOWN fix 100 M'bil/s‘ ‘nowu fix 100 leit/sl |nnww fix 100 'ﬂnt/s‘ |nnwn fix 100 tht/s‘
Filter ACTIVE } ‘ ACTIVE | | ACTIVE ‘ | ACTIVE ‘
[] Transparent Mode
Franes received 0K o] | o | o] | ol
Check sequense errers uj \ o| | ol | o‘
Ali grment errors of | o | o | 0
MII RX_ER ervors of | o | o | 0
Short frames o] | o of o|
Frames too long of | o | o | )
Start of frame delimiter err of | o | o | 0
Erasnbls too long of | o | of | 0
Preanble teo shert 0| 0 [ o] | of
Franes rejected by filter | o] | o | of | o
it s e ) | of | o | o] | o
Bus Load % of | of [ o | 0|
T B - Start Convart
Status: Application ready GPIO: Start/Stop manua

. EtherCAT iR T

DAMRXT KPA EtherCAT master MIAK HAESGEY, REIFHLMTE, AT TAP AR
port0 #1 portl, F LR A --->port0--->portl--->MIG{EHR



4.1Data Recording-$3EiC R Ihée

4.1.1 1% BB &M

LA FARE BE AT RS, £EB EtherCAT AR XIERSHEAMEY 3K, port0 #1 portl A91%
B, RETHEFESTD apply to all,

W netANALYZER - x
flle | Settings | 2
File Settings (EAEE
Skat| N
GPIO Settings & ort 1 (4 Port 3
I Filters Settings I DOWN fix 100 Mbit/s [pow £ix 100 Mbie/s] [DOWN fix 100 Mbie/s|
PHY Settings
2 ’ ACTIVE [ ACTIVE ] [ ACTIVE ]
On Extended Software Filters Settings
Analysis Configuration
Fran S TECRIVE UK T 803 I of | 0|
Check zequence arrors [ [ 0 \ n| [ 0
Aligrment errors [ 0 0 [ o | 0
MIT BX_ER arrors 0 0 of | 0
Short franes [ 0 o | 0
Frames too long 0 0 [ \ 0
Start of frane deliniter err | 0 0 [ of | [}
Preamble too long | 0 0 ‘ n| { 0
Preanble too short [ 0 [ of | 0
Frames rejested by filter | 0 o of | 0
Minimun Inter Frane Gap [ns] | 960 960 v | /|
Bus Load 8 | [] [ [
Recording Time
00:00:00 h Capture Data - Start Convert
Status: Capture Data ready GPIO: Start/Stop manuz
| FilterSettings x
2 il setings - *
il tat Pty
= S TR
Finers
EMercAT A = i 2 Bkl Filvar & sile Filtar B
- B2 Tkle Tilter &
ALEBacATtanes = o [0 0 2 o ot 02 o 07 7] [ [0 o 02 2 o 0 0 a7
- 4 ] S 0T A a D 5 Ot u
o e o |0 01 02 03 et 05 0e6 0 0ul 02 03 oek 05 0a8 a7 o vl 0 o 0 || [ il w0
Law om0 vaseo oo oo o0 o0 oo [0 [an [ fomo vaoffflew oo fo0 oo foo o0 m0 Mk 0 w0 @ @ oo @ 0 m m @
Cel ks a0 on o0 10 o w0 w0 (o0 0 o0 0 o0 oot einer 0 (o0 0 w0 w0 | [0 e 0 o0 o [
LR o0 vilao 10 0 00 s M @ | e valugn 00 D 0 w0 0 00 o e g e g g e Bion Joo o0 Joo Joo [0 [0
ko 0 oo e e @ | ksl 0 [0 oo joo |00 oo & 0010 ¥alveo 0 00 0 o0 00 0 oo 0:010 Vilwoo o0 w0 0 0 o 00
+ Ememet w0i0 Vileoo 0 o0 00 00 00 00 |0 0u10 ¥alugo 00 D0 00 00 00 00 OO = Ethemel POWERLINK ko 0 @ 00 00 @0 00 Mcko0 00 0 00 0 0 0
© EMEmet PORERLINK Wk (o0 0 0 0w N RCACRCAC)  ModbuaiTee 001t ¥uleo o0 00 @ 0 o0 0 m | [0 Ve 0 @ 0 0 m [ o
© ModbusTCP PROFINET
e 006 Vs (w0 [0 o0 w0 [Ellw @ | [ vediewm 0 w0 w0 @ w0 m $r o e s P s s T o0 oo Too oo |
# Sercos Il dhalon |0 0 00 [0 |0 o0 Wator 00 (o9 Jeo jo0 Joo [  User defined O=20 Valogd [0 00 00 00 00 00 00 0020 Valogd 00 00 00 00 0O 00 00
- User sefined oz Vg w0 o0 m o m | [ vedim 0w @ w @ o m ek Too T m oo oo w0 oo o0 [ |0 o [0 Jo0
ko |0 00 00 00 00 o0 Uhstoo 00 |00 |00 joo 00 0 a8 Valveo (0 0 (0 0 @ 0 oo 0028 Vilwoo 00 00 0 0 ® W o
0wz vinon (0 o0 o0 w0 w 0 | o valuen 00w o0 0 0 o0 m Wk 00w w o w koo @ @ ® W @
Mhekoo (o0 00 0 (00 |00 |o0 k0 |00 |00 00 00 00 03 0120 Valveo 0 00 0 o0 00 w0 oo 00 Vilweo o0 w0 0 0w w00
0030 Valao) ©0 00 00 00 00 OO 0 000 Yalugd 00 00 00 00 00 00 0O ko 00 @ 00 00 W0 08 k) 00 0 00 B0 |0 00
ko 0 0 W w0 © | hsloo 0 ® 0 0 0 W 0:000 Ylogd (0 00 00 00 00 0 00 00 Videod 00 00 |00 00 W G0 00
0w Vg w0 o0 0 m 0 m | e vaduem 0w @ o @ o m ataien - e L
sy LJ i L] [ lewys weoapt carvipted frames

[ p—— Aeemt, F filtw b

hecapt, 06 Filtar A astches md filtar § natchis - [Il
T

Cael Selected Fiter,_EtherCAT-ALL Selected Protacol_EtherCAT




4.1.2 EFEIIEIC K INGE

= netANALYZER — *
File Settngs ?
TAD A TAF B
Status
STOFPED Fort 0 Fort 1 Fort 2 Fort 3
Link | UP 100 Mbit/= ‘ | UP 100 Mbit/s | |]]EIWN fix 100 Mhit/s‘ |1]|an fiz 100 Mhit/s|
Filter | ACTIVE ‘ | ACTIVE | | ACTIVE ‘ | ACTIVE |
[] Transparent Mode
Frames received NE [ s03] | s3] | o | o]
Check sequence errors [ of o | o | o]
Aligment errors [ o | o | o | 9|
MIT RY_ER errors [ o] | | o | g
Short frames [ of | o o] | 0]
Frames too long | n\ | m| | n‘ | u|
Start of frame delimiter err | of o | o | o]
Breanble tos leng [ o | o | o | 9|
Freanble tos short [ o] | o | o | 9|
Frames rejected by filter | o) | 0 [ o | g
Minimum Inter Frane Gap [ns] | s80] | se0] n/e| | w/a
Bus Load % | 0.726] | 0.728] | o | 0|
Recording Time:
00:00:00 k | Bt Nefo v | Bl Con e
Status: Capture Data ready GPIO: Start/Stop manuz
4.1.3 SHINSEHHE
e S
o] PUBIE wirshark S5 =774 TRITH
38 Path of hea file and .pcap-files X
hea File poap Files
Path

[c:WsershchbiDorunsnts e ARALTZER he s’ |

K11 filtered  hea files for this mame or capture File nane
[zymamaiia

.peap files that will be zenerated:

[] append dateftime to peap file name

[ Inolude FCS in .posp—£ile
] Include corrupted frames in .posp—File

O dppend netAWALYZER information block (for Wiresharlk
versions

[JConvert to extended .peap file including additional fr




4.1.4 MIRLGER

cnc-1000us_00001 2018/8/10 16:53 Wireshark capture f 1,534 KB

il CNTO0_00001 2018/8/9 14:38 Wireshark capture f 2,631 KB
i Default_ 00001 2018/8/9 13:51 Wireshark capture f 2,631 KB
7 LWR 00001 2018/8/9 16:58 Wireshark capture f 4,267 KB
il modbus123_00001 2018/8/10 15:19 Wireshark capture f 1,078 KB
il robot-500us_00001 2018/8/10 16:06 Wireshark capture f 5,928 KB
i x86-maixin-1000us_00001 2018/8/13 15:04 Wireshark capture f 726 KB
7] zyng-maixin_ 00001 2018/8/14 9:38 Wireshark capture f 5,082 KB

4.2.Time Measurements- BsF /5 M5t

421 1% BIiLE &M

S A1 RBITREMGNT, tHINRE IWR IRXIES, RBWT

# Frame 19: 85 bytes on wire (680 bits), 85 bytes captured (680 bits)
# Ethernet II, sSrc: 00:00:00_00:00:00 (00:00:00:00:00:00), Dst: Broadcast (ff:ff:ff:ff:ff:ff)
# EtherCAT frame header
=] EtherCcAT datagram(s): 4 cmds, "LRD': len 6, 'LWwR': len 6, 'LRD': len 1, 'ARMW': len 8
= EtherCAT datagram: cmd: 'LRD' (10), Len: 6, Addr 0x11000, Cnt O
=l Header
cmd : 10 (Logical Read)
Index: 0x21
Log Addr: 0x00011000
@ Length : 6 (0x6) - No Roundtrip - More Follows...
Interrupt: 0x0000
Data: 000000000000
working cnt: O
= EtherCAT datagram: cmd: 'LwR' (11), Len: 6, Addr 0x12000, cnt O
-] Header
Index: 0x21
Log Addr: 0x00012000
# Length : 6 (0x6) - No Roundtrip - More Follows...
Interrupt: 0x0000

0000 ff ff ff ff ff ff 00 00 00 00 00 00 88 a4 45 10
0010 0Oa 21 00 10 01 00 06 80 00 00 00 00 00 00 00 00
0020 00 00 [ 21 00 20 01 00 06 80 00 00 Of 00 23 d2
0030 Oc 00 00 00 Oa 21 00 00 40 00 01 80 00 00 00 00
0040 00 0d 21 00 00 10 09 08 00 00 00 00 00 00 00 00
0050 0O OOOOOOOO ...

38 Filter Settings - X
Port 0 Port 1 Port 2 Port3
E.F“‘Z;ercm ez Save [ Select Filter #pply to ALl
L All EtherCAT frames Enable Filter A Enable Filter B
tw;mb index Offset | OxD Oxl 0x2 Ox3 Oxd OxB Ox On7 ™| | jgey st |00 Ol Ox2 Ox3 Ond 05 o 0x7 ™
0:000 Vsl 00 (00 |00 |00 |oo |oo oo 0:000 Val: 00 (o0 (oo (o0 (o0 (00 |00
askoo 00 |00 oo askoo 00 |00 (oo o0 (00 (OO
0:008 Valwgn (00 |00 |00 |88 (A4 foo (o0 0x008 Valugo 00 (00 |00 (00 OO |00 OO
el diazkoo (o0 (oo |[FF PR foo (oo disshoo (o0 (oo (o0 o0 oo (oo
EtharnetlP 0z010 Valwgo 00 |00 (00 (00 |00 |00 |00 0x010 Valugo 00 (00 (00 (00 |00 00 |00
Ethernet POWERLINK ddzkoo (o0 |00 (o0 oo oo |oo ddzkoo (o0 oo oo oo oo oo
g;‘é‘zzgfp 0z01& Velwgo (00 00 (00 (00 |00 |00 |00 0x01% Valugo 00 00 (00 (00 00 |00 0O
Sercos Il koo o0 (oo (o0 oo oo |oo deskoo (00 (oo (o0 00 00 (oo
User defined 0:020 Valugn (00 | 0B o0 (00 |00 |00 o0 0:020 Valugn |00 | 0B foo |00 (o0 (oo |oo
Heskoo || FF foo (o0 oo oo |oo Haskin In oo (o0 o0 (oo |oo
0x026 VelugD 00 00 |00 |00 |00 (00 |00 0x026 Valugn |00 (00 |00 (00 |00 |00 |00
eskoo o0 (oo (o0 oo oo |oo deskoo (00 (oo (o0 00 00 (oo
0:030 Valugn 00 (00 |00 (00 |00 |00 |00 0x030 Valugn 00 (00 |00 (00 |00 |00 |00
Heskoo o0 (oo (oo oo oo |oo dHaskoo (00 (oo (o0 00 00 (oo
0:036 Valugn 00 (00 |00 (00 |00 |00 |00 0:036 Valugn |00 (00 |00 (00 |00 |00 |00
dfeslon lon lon lon an on lon ¥ dfeslon g lon lon on on on ¥
[] Always accept corrupted frames
#ecept, if filter A matchez and filter B matches. ~

Eaneal

Selected Filter: EtherCAT-ALL Selected Protocol: EtherCAT



4.2.2 %0 MR Th e

EEE RN FE, oTHRIEARERO port iR EBEXRHBEABESEHMNIESE, L from port0

S

to port0, =AM circle time,

T netANALYZER
File  Settings ?

TAP & TAP B
Status:
STOFPED Fort 0 Fort 1 Fort 2 Fort 3
Link | UF 100 Mbit/z ‘ | UF 100 Mbit/s | ‘nnwn Fix 100 Mbit/s| |DEIWN Fix 100 Mbit/s|
Filter | ACTIVE ][ ACTIVE [N ACTIVE || WCTIVE |
[] Transparent Mode
Franes receired 0K 03 803 [ [
Check sequence errors [ [ [ [
Kli goment errors [ [ [ [
MII RX_ER errors [ [ [ [
Short frames [ [ [ [
Franes too long [ [ [ [
Start of frame delimiter err a a 1} 1}
Freamble too long [ [ [ [
Preamble too short 0 0 1} 1}
Frames rejected by filter 0 a 1} a
Minimum Inter Frame Gap [ns] 260 260 n/a) nfa
Bus Load & [ 0.7z8] | 0. 726 [ of [ i
Recording Time
Start Eeszet

00:00:00 k Tining Analysis

Status: Timing Analysis ready

GPIO: Start/Stop manuz

4.2.3 MiRE R

W E RS FRE circle time, JNAFRERFERE, TTIAEFEH, R circle time

AEEEE, =2

—iRE%L%, MRFAHINE, F2RA-PRULESHTHERK



3 Timing Analysis

I short description
From: IPonll j To: IPnrlll j Hxis: |Lin ;]

Auto Scale | CIurValuesl E)qmrll Detailed Dul:ripﬂnnl

Std. Deviation: 000 000 000 023ns 0.005%

[in Time: 000 000 499 900ns 0.021% Sampies: 000 000 021 217
Av. Time: 000 000 500 004ns Below Range: 000 000 000 000
Max Time: 1000 000 500 110 ns 0.021%

Over Range: 000 000 000 000

I s &1

KPA EtherCAT master-500us

38 Timing Analysis

I short description
From: IPnrt 0 j To: IPnrt 0 j Axis: ILin j
Auto Scale  Clear Values | Export | Detailed Dcsuiptiunl

Min Time: 000 000 465 350ns 6.928%

MaxTime: 000 000 541 030ns 8208%
Std. Deviation: 000 000 001 671ns 0.334%

Samples: 1000 000 140 796
Av. Time: 000 000 439 990 ns. Below Range: 000 000 000 000
Over Range: 000 000 000 000

T
485 475 485 485 505

515 525 535 545 ss | ses
ps
<] i
t
Y
HAhZE45-500us
= Timing Analysis
| short description
From: [Port0 -] To: [Port0 ]| axis: [0 -
| Auto Scale CIl:arValul:sl E)qmlll Detailed Desuipﬁnq
Min Time: 000 000 960 000 ns 4.000% Samples: 000 000 092 682
Av. Time: 000 000 999 998 ns Below Range: 000 000 000 000
Max Time: 000 001 051 S20ns 5.152% Over Range: 000 000 000 000
Std. Deviation: 000 000 005 091ns 0.509%
L e e L B s =TT L UL B e i e e e e S e e e P e e e
960 970 010 1020 1030 1040 1050 1060
s
L4 2
L

HthF#45-1000us




3 Timing Analysis

I short description

From: |Port0  ~| To: IF'ortI] LI Axis: |Lin LI

Auto Scale  Clear Values| Export | Detailed Desr:lip!iun|

Min Time: 000 003 808 250ns 4.792% Samples 000 000 022 481
Av. Time 000 003 999 935S ns Below Range: 000 000 000 000
Max Time: 000 004 306 950ns 7.675% Over Range: 000 000 000 000

Std. Deviation: 000 000 070 767 ns 1.769%

Samples

20
18
16
14
12
10

8

6
4
2

3808 3858 3958 4058 4158 4258 4 308

HAthFu5-4ms

4.3.Analysis of Network Load- R£& 7 %

431 1ETEEMN

BTSN Filter Setting TENLIRFAHFTH LR, KREHIEMFMILEEHFNT, Ok
TEEE EtherCAT IRXMABER, BRELRFHOT

= E — x
Port 0 Fort 1 Fort 2 Fort 3
- Filters
& e T Copy Sars [ Select Filter [Apply to ALL
All EtherCAT frames ID Enable Filter }\ I [] Enable Filter |I
AL5 oo S5t Ox0 Oxl 0x2 033 Oxd 035 Ox6 Ox7 woex SHfSEL | 020 Oxl Ox2 0x3 Oxd 0x5 Ox6 Ox7
LWROb
" 0000 Valum 0x000 Valum
LWR1 Mask Mask
LWRenc 0008 Valus 0008 Valus
mai-LWR Mask Mask
EtherCAT-ALL = =
- EthernetIP 0010 Valus 0010 Valus
Ethernet POWERLINK Mazk Mazk
WodbusTCR 0018 Value 0018 Value




I netANALYZER

& Extended Software Filters
[N seving: [P

Status: Net Load Analysis ready

4.3.3 M5 R

= File Settings Filter Tree
a
GPIO Settings & Port 1 o Start |z|
Filters Settings @ - Bytes [12:13] = 88 od
PHY Settings — IZ|
) [T onended soware i seiems— JJ|—" |
Analysis Conhguration i
Check sequence errors u]
Ali gnent errors 0
MIT RE_FR ervors 0
Short frames l]l
Frames too long IJJ
Start of frame delimiter err 0]
Prewnble too Long 0
Preanble too short l]|
Frames rejected by filter o]
Mizimun Inter Frans Gap [ns] o0
Bus Load % | o] |
Vb _
00:00:00 h [Capture Data ~
rmrm
Status: Capture Data ready || Add Filter Entry |~ ||| Clear Tree |
_ 1
| add Tdentification | | Save Tree |
N, [
4.3.2 EFE ML T HThee
I netANALYZER — X
TAP A TAF B
Status:
Port O & Port 1 M Port 2 Port 3
Lizk | UP 100 Mbit/s | [ P 100 Mbit/s |  [DOMW fix 100 Wbit/s| [DOWN fix 100 Mbit/s|
Filter | ACTIVE ] | ACTIVE ‘ [ ACTIVE | I ACTIVE ]
D Transparent Mode
Frames received 0K | 0‘ | 0‘ ‘ U| | IJ|
Check sequence errors | 0| | 0‘ ‘ U| | IJ|
Alignment errors | l.'l‘ | 0‘ ‘ IJ| | |J|
MII RX_ER errors | 0‘ | 0‘ ‘ 0| | D|
Short frames | 0‘ | 0‘ ‘ 0| | D|
Frames too long | 0‘ | OI ‘ IJ| | D|
Start of frame delimiter err | 0‘ | 0‘ ‘ U| | D|
Presmble too long | 0‘ | 0‘ ‘ IJ| | D|
Presmble too short o 0 ] i}
Frames rejected by filter 0 0 1] a
Minimum Inter Frame Gap [ns] 0 0 0 0
Bus Load % | 0‘ | IJ‘ ‘ IJ| | IJ|
Recording Time:
Elgmaﬂul;f] h‘n h.‘hﬂuﬂ Analysis v] | \ Stert ]I \ Convert I

GPIO: Start/Stop manuz



Netload Analysis - m] X

Frame Statistics

Displayed  Displayed Last Lust

o hmooEmoBeo b BRES BERT buh b
]
. ETHERCAT 1977637 2059, 81 146 % 2069, 73 146 % 2080 146 ®
History
A
fps
10000
9000
8000
7000:
6000 -
5000
4000
3000
1000
16:5922 | 165942 | 17:00:02 | 17:0022 | 170042 | 17:00:02 | 17:01:22
v
< >
-
B SAE, TUEFIINERSHE—EZHEBRES.
B netANALYZER *
CFle Seings 2
TAP & TAP B
Status:
Port O Fort 1 Port 2 Port 3
Link | UP 100 Mbit/s | | UP 100 Mbit/s | |]:ICIW fix 100 nrhi:/s‘ ‘m fix 100 xbit/s|
Filter | WCTIVE | | WCTIVE | | ACTIVE ‘ { ACTIVE |
Trancparent Mode
Frames received OK 1981-156| | 1%1456| | Dl ‘ l]|
Check sequence errors 260| | 21I]| | Dl ‘ |]|
Mlignment errors 1CG| | 159| | D‘ ‘ I]|
MII BX_ER errors 1253-l| | 1[259| | D‘ ‘ D|
Short frames 25C|| | 210| | D‘ ‘ 0|
Frames too long C|| | D| | D‘ ‘ l]|
Start of frame delimiter err 12391| | IIIB-A| | D‘ ‘ l]|
Preanble too long 12219| | m| | u‘ ‘ u|
Presnble too short 00| | atg| | 0| | o|
Frames rejected by filter s12m| | s1247| | u\ \ u|
Minimum Inter Frame Gap [ns] 1Cﬂ]| | 1120| | 1\/8‘ ‘ m’a|
Bus Load % | i a?1| | 0 an| | n‘ ‘ n|
Recording Time:
00:33.01 b Timing Analysis v | Step | Reset

Status: Timing Analysis in progress GPIO: Start/Stop manuz
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5.3 #H GPIO S8 AN

Device 2
Ethernet Device .
Device 1 with digital Device 3
— P Qutputs > 10 Line
j ] |_’
F——¢tthernet: Etherne t———p
Ethernet
thernet
3
2
1 lerio W
LT
]
= TAP B 88
o B
Ethernet 3 _Looo o <4
'— Ethernet —M]
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