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1. Introduction

dustrial Automation GmbH

Most of the typical problems in Profibus networks are caused by

* missing, unpowered or surplus bus terminations

= overlong bus lines

PROFIBUS Tester 4
BC-600-PB

= dead-end branches
= wrong cable types

» predamaged / defectice bus drivers

= excessive transfer resistances due to aging / corrosion
= cable routing in environments subject to strong interference
= EMC impacts

» faulty configuration of Profibus parameters, GSD files etc.....
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1. Introduction

» PROFIBUS Tester 4 is the new ,All-in-One® tool to quickly and easily
detect all these types of problems in Profibus networks.

» PROFIBUS Tester 4 supports you to
- reduce network downtime
- increase network reliability
- reduce maintenance costs of your Profibus networks | | ey Toers
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2. The Stand-Alone-Mode:
Rapid Network Analysis without a PC

STAND-ALOME MODE
DFP 1,5 Mbikss

FUMCTIOHNS M

N> &

Preventive Maintenance made easy:

Use the unique Stand-Alone-Mode for a first and simple test of
- communication
- signal quality (Qmin and Qmax of total network)

from both ends of a network:

Bus : OK
Comm. : OK
Phys. :OK

Details >

DP Segment

R=0 Qmin =4248
E=0 Qmax=4942
Bus device(s) ->

Bus : ERROR
Comm. : OK
Phys. : Warning
Details >

DP Segment

R=0

E=0 Qmax=4942
Bus device(s) ->

Example:

Step 1. Measurement from one end:
the Live Status reports:
=> All details are good from this end:

= all quality levels are OK

= communication is OK: no frame repetitions (R=0), no error frames (E=0)

Step 2: Measurement from the other end:
the Live Status reports:
=>» There is a warning on signal quality
= there are poor signals from this end
= communication is OK: no frame repetitions (R=0), no error frames (E=0)
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2. Stand-Alone-Mode:
Rapid Network Analysis without a PC

Bus
Comm. :

Phys.
Details >

dustrial Automation GmbH

Conclusion:

If you get this result from both ends of your network, your segment is OK.
There are no error frames and frame repetitions.
=>» There is no need for further tests!

Bus : ERROR
Comm. : ERROR
Phys. : Warning

Details >

DP Segment

R=3 Qmin = 217
E=0 Qmax=4942
Bus device(s) ->

If your network test results in an error message on one and/or both ends you
know that your network needs service.

=> Continue your test at the location with the worst result.
=>» Connect your PB-T4 with your PC and start PB-DIAG-SUITE for further tests

Bus : ERROR
Comm. : ERROR
Phys. : OK

Details 2

DP Segment
R=0 Qmin =4248

E=0 Qmax=4942
Bus device(s) ->

Here is a unique case:
- Communication indicates ,ERROR"
- R=0, E=0, all signals are OK

Interpretation: At least one PROFIBUS node is down but the rest of the network
Is working perfectly.

=>» Connect your PB-T4 with your PC and start PB-DIAG-SUITE to identify the
missing node(s)
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3. PB-DIAG-SUITE.:

Overview Window : | : : ’OM@@

Industrial Automation GmbH

The Overview Window indicates:
- Is the network OK from this side?

- if not, the problem is either related to communication or electrical problems

" PROFIBUS Diagnostics Suite

EED
FI rst Ind ICatlon: B 1-Hetzstatus_| 2Trend.glg |l 3-Oszilogramm_Oscilk M 4Teclegramme_Frames.pb | -
i LB (3] (8] | (3] 4 PE 5§ | TestLocation Busende-15 ﬂ_
OVERALL DIAGNOSTICS 'OVERALL DIAGNOSTICS [f Overview E Protocol ma\rw " T
oK “"With restrictions™ 'OVERALL DIAGNOSTICS Measurement at test location ‘Busende-15"
/ or A Prp——

ished!
“With restrictions™ Status Test finished
Date 4/26/2010
Detail diagnosis required

Start Time

3:35:12PM
00:00:10

Aioysoday WM gso A s|nnlﬁ gmlmd@

1.5 Mbit/s (AUTO)

200

All critical values are
"ETK marked by red ink:
e ——T In this case 5 out of 7
/ - T . Stations show bad quality

=> Traffic light is yellow

yellow light indicates:

»Problems with the e
electrical signal quality*

Result:

Measurement from this end indicates bad signal quality. Click on ,,Signal Quality“ (link or tab) for more details
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3. PB-DIAG-SUITE:
Signal Quality Window

= As indicated in the ,Overview Window" there are electrical issues in our demo network.

= For more details open the Signal Quality Window.
This shows you the signal quality for all PROFIBUS stations as a bar graph and provides
an oscilloscope view for a selected station.

" PROFIBUS Diagnostics Suite
Ele Edit Test GSettings Window Help

) /I 1-Netzstatus_WetworkStatus.npb | 15 2-Trend.qlg | fli  3-Osailogramm_Oscilogram.osc e 4Telegramme_Frames.rpb - X
2z e " "
EaE [P] [®] HE *EL = |;_Du; ) *@—g%—\ > |Testmcaunn Busende-15 = &% | station(s) 10: Diagnostic Repeat
o Overview Protocel Signal Qualty Topology
Network
g
3 Quality Index
= 5.000—
" E
o] 4,000—
i 3,000
2 2,000—
= 1.000— 7j|
10 12 13 (13]

500 my D
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3. PB-DIAG-SUITE:
Signal Quality Window: Oscilloscope

Poor signal quality is mainly caused by
- Reflections (e.g missing termination, wrong cable type)

- High transmission resistance (e.g. defective cable,
corrosion)

- EMC impacts

Visualize Reflections:

A double click on any bar opens
the oscilloscope view

Once open, asingle click on any
bar displays the signal of the
respective node

“ PROFIBUS Diagnostics Suite

strong reflections —
as seen from rear end

smaller reflections as
seen from front end
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3. PB-DIAG-SUITE:
Signal Quality Window: Oscilloscope

Localize the problem with the Oscilloscope:

*7 PROFIBUS Diagnostics Suite [ (=1E3]
Fle Edit Test Settings Window Help
[53) _/H 1-Netzstatus_| npb | X 2Trend.dg |l 3-Oszilogramm_Gscilogram.osc 0 Telegramme_Frames.rpb - X
2 gD B 3] ] (B (A PE| o 25 ol & | vew: smten 7 | Testiocation eusence-1s » 24 | stetionts) 2: 575/ PLC
g — Protocol Signal Qualty Topology
I Network
H Qualty Indese
£ 5 F b
S,
2 4,
g
i 3,
%
2 2
Select device by a click to show 3w a
. . - \ — TR
the signal of this node e e sl

Place cursor 1to rising edge
Place cursor 2 to distortion
=> Now you can read the distance
from selected device (in this case
No. 2) to the point where the

reflection is caused: 22,8 m —~——_

500 VD

% T Ty y
s s Zoom ()| 8250 |3 Cusar f O 1 @2

1-Netzstatus_NetworkStatus.npl Quality]

—> <— Distance 22,8 m
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3. PB-DIAG-SUITE:
Signal Quality Window: Oscilloscope

Now you can compare the distances between the
failure and the different stations:

Click on bar #2
Place cursors
Now distance to problem is 22,8 m

Click on bar #12
Place cursors

Now distance to problem is only 12,5 m

Click on bar #15 (Busend)

Now distance to problem is 0 m and no
distortion

Result: the reflection is caused by (or is close to)
node #15 (e.g. missing terminator).
Consequently no reflections can be seen there.
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In case of communication problems open the ,,Protocol Window*
Typically, communication issues are caused by wrong PROFIBUS parameters settings in the master.

“% PROFIBUS Diagnostics Suite

2-Trend.qglg ]/ﬁ 3-Oszillogramm_Oscillogram.osc ]/?m 4-Telegramme_Frames.rpb ]

© nfo [l staton Statistics | € Frame Enors |

@ (10) Diagnostic Repeater (S
@ (1) WAGO 750-333 (WAGC
@ (12) ET 200M (SIEMENS)

Bus cycle {min_/avg./max.} 1.10/1.51/2 68 ms

Total number of Masters

Total number of non-DF devices
Total number of Slaves

-thereof not answering

-thereof with diagnostic messages

I Alojisoday Fl (kg ,;d‘

| Busende-15

Transmission speed in the PROFIBUS netwarc

1.5 Mbit/s Segment
Date and Time M

4/26/2010 15:35:13.440641 SPS /PLC (2) OPERATE

4/26/2010 15:35:12.331000 Diagnostic Repeater (SIEMENS AG) (10) Data Exchange
4/26/2010 15:35:12.331000 WAGO 750-333 (WAGO Kontakttechnik GmbH) (11) Data Exchange
0 15:35:

4/26/2010 15:35:12.331000
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softing)
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Hm 4-Telegramme_Frames.rph

|

Topology

iagnostic Repeater (SIEMENS AG)
'AGO 750-333 (WAGO Kontakttechni Gmbt

O e |0 Cyclic 140 || 4 Acycic 140 | €3 Parameters
O Identification

GSD File
Expected Ident Number

Configuration ”@L Diagnosis" [ Sftaba‘.ics]

"Slave”
WAGO 750-333 (WAGQ Kontalkttechnik GmbH})
1Al
WAGO Kontakttechnik GmbH
WAGO 750-333
Wagob754.ged
—p- £754

Umber
B State
State
Related Master
Last Bus Cycle
Last Poll Cycle
B Station Delay

Last Station Delzy Time

Data Exchange
2

5,844

5.821

> | 22 bit times

Station I’ir/7
L TOT Slave station

(11) WAGO 750-333 (WAGO Kontakttechnik GmbH)

Date and Time

\I@J

it

SR-+++++++++1

- [TITTITITT

| Message
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3. PB-DIAG-SUITE: soft o)

Protocol Window

Diagnose Messages in Plain Text:

If a device reports problems you can read the respective diagnose telegrams in plain text
(and not only in hex code).

' PROFIBUS Diagnostics Suite
Ele Edit Test Settngs Window  Help

[5) _/I 1-Netzstatus_Networkstatus. nph \ X 2Trend.gla Il 3-Oszilogramm_Gscilogram.osc I 4Telegramme_Frames.rpb
2|t 258
\u“i\
L Quznic Frotocol | Signal Qualiy Topology

Click on “Diagnosis“ to read diagnostic

0 0 - - -
| | |essag eS Of Sel eCtEd S | aveS |n p I a| n = sew 1.5 Mbit/s Segmert i) Info | T Cyclic 11O || T4 Acyolic 140 | &} Parameters | [£] Corfiguration P4 Diagnosis ||_uJ Statistics
. & =9 gﬁ:gg;ﬁnm Fapeater (SIEMENS A5) = Frst B (13) WAGO 750-333 (WAGO Kantakitechnik GmbH)
text (n ot on Iy h ex str| n gs) EY @ (11)WAGO 750333 (WAGO Kortakteshnk GrsH) 1/26/2010 19:18:51.565000 5 GSDfle 8754 S10GSE' found fo idenl rumber 754 :
@ {12)ET 200 (SIEMENS) o Last Vendor and model from GSD file WAGO 750-333 (FW: 01 ... 02) STD WAGO Kortakitechnik GmbH
8 e e e oy Mreti e 0] 4/26/2010 15:02:59.036000 The device has not been parametrized by any master
S p 4/26/2010 15:02:58.955000 Device nol ready for data exchange
2 @ (15) DF/PA-Link (SIEMENS)
= (16) MPI Operator Pans| 4/26/2010 15:02:58 951000 Device requires parametrization
rgn LY 4/26/2010 15:02:10.704000 ice eloy
%, 4/26/2010 15:02:10.701000
- 4/26/2010 15:02:10.634000
4/26/2010 15:02:10.601000 = Deviceel lated diagnosis
4/26/2010 15:02:10.535000 /A0 00 00 00 00 00
4/26/2010 14:47:53 215000 = Channelvelated diagnosis
4/26/2010 14:47:53 085000 Module 1 channel 0 { 1 word input ): lower limit exceeded

=N 3] WiAGO FR0-333 PAAG0 Kontakttechnik GmbH)

- @50 file "W agob?54.G50" found for ident number B754

- YWendor and model fram GSD file: WAGO 750-333 [Fw: 09 )
~ Bddreszs of master that configured this dewvice: 2

Example of a diagnose message of a ~ Watch dog activated

modular WAGO 750 slave: - Dewice reports enor [see below for details)
- Static diagnoziz pending (10 data inalid)

One module was taken out and ' n
consequently the device reports \ =+ Manufacturer-specific status Module 0

. L A0 0000 44 02 00
,»K-bus Break behind 3. dule“ :
Hs Breaxbenin moduie \ IKI-E‘u_s_ E.“E'f‘.k. EEI'?".".'?l. 3. Module
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3. PB-DIAG-SUITE:

Protocol Window

The Matrix Overview:

monitor important frames which indicate problems coming in the future:
= Retries
» Diagnose frames

= Set parameter frames

°# PROFIBUS Diagnostics Suite

Fle Edit Test gSettngs Window Help

_/E l-mmtm_mrlﬁtatlls.npbm 2-Trend.qglg }/m 3-Oszilogramm_Qsdillogram, osc }/Eﬂaﬂ 4-Telegramme_Frames.rpb l

P Bl (0] G /8 PR e 5 ot

‘ Overview ‘

Protocol

»
o
g
ﬂ
i] ‘ Signal Quality ” Topology |
@ 2 i 15 Mbit/s Segmert o info || [l Station Statistics | € Frame Emors |
g a @ @SPs/PLC
- - @ (10) Diagnostic Repeater (SIEMENS AG) : Tota e
B0 - @ (1) WAGO 750-133 (WAGO Kontakttechnik Gmb 1 2 §
all - @ (12)ET 200M (SIEMENS) ) M
| R @ (13) WAGO 750-333 (WAGO Kontakitechnik Gmbt J “:
Ef - @ (15) DP/PA-Link (SIEMENS) 10 g 0
E ...... ‘ {16) MPI Operator Panel il
2 30
=
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The Detailed Look for Professionals:

With the Frame Window you can monitor the entire
communication down to a single bit:

- Decode all frames

- Analyse timing by time stamps

- Trigger for frames or specific bits to analyse
sporadic events

l Aloqisoday Fl aso #

softing)

Industrial Automation GmbH

05:48:14.133500 |2 -> B0 oD Reguest DATR EXCHANGE | 00
09:48:14.133581 |2 <- B0 or Response DATRA EXCHRNGE | 00
05:48:14.1336381 |2 -> 50 or Reguest DATA EXCHANGE | OF
09:48:14 133762 |2 <- 50 oE Response DATAZ EXCHANGE | 00
09:48:14_133B862 |Z.62 -» 50.60 DE Request DIAGNOSIS
09:48:14.134153 |2 -> 38 FDL Reguest FDL STATUS
09:48:14.134405 |2 -> 2 FDL Reguest TCOEEN
05:48:14.134454 |2 -> 30 or Reguest DATRA EXCHRNGE | 01
05:48:14.134536 |2 <- 30 or Response DATA EXCHANGE | 01
09-48-14 134635 |2 -> 40 oE Request DATAZ EXCHANGE | 02
09:48:14.134717 |Z <- 40 Dp Response DAT2 EXCHANGE | 21 34 21 34 49 EO0 00 00
09:48:14.1348¢68 |2 -> &0 op Reguest DAT2A EXCHANGE | 00 00
09:48:14.134958 |2 <- &0 oD Response DAT2A EXCHANGE | 00 00
05:48:14.135065 |2 -> 70 or Reguest DATA EXCHANGE | 55
09:48:14 135146 |2 <- 70 oE Response DATZ EXCHANGE | 00 00
09-48-14 135253 |2 -> 80 oE Request DATZ EXCHANGE | 00
09:48:14.135335 |2 =- 80 Dp Response DAT2 EXCHANGE | 00
05:48:14.135434 |2 -> 50 oD Reguest DATR EXCHANGE | OF
09:48:14.135516 |2 <- 50 or Response DATRA EXCHRNGE | 00
05:4B8:14.135615 |2.62 -» 50.6&0 oe Reguest DIAGNCSIS
-48:14 135307 |2 -» 35 FDL Request FDL STATUS
:14.138153 |2 -» 2 FDL Request TOKEN
:14.138207 |2 -> 30 op Reguest DAT2A EXCHANGE | 01
:14.13€288 |2 <- 30 oD Response DATR EXCHANGE | 01
14.136388 |2 -> 40 o Reguest RTA E IGE | OR
as 138620 |2 -» &0 oE Request DATAZ EXCHANGE | 00 00
LEH .138710 |z <- &0 DE Response DATZ EXCHANGE | 00 00
09:48:14.13%817 |2 -> 70 op Reguest DAT2A EXCHANGE | 55

= PROFIBUS Frame

- Time: 09:48:14.136469

=) Frame Type
o Type: 5D2

Source Address: 40

Destination Address: 2

& FDL Service
i Service: DL

Type: Slave
- DF Service

Data Exchange - Input Data: 21 34 21 34 45 E0 00 0D

Primitive: Response
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Wave Form

Test Location: Busands (15) Station: SPSIPLC 2
2 ’ |
; | | [ % Test Report softivy
PIRJOJF] | &
| 1
it i - ISF
T T 111
ﬁ T T 11 PROFITEST Inc., 1 Fieldbus Plaza, 12000 Profibus City
m’ Test Report r o Softing AG The test was performed by:
|| Bernie Buscheck Tester: Tom Tester
F . . Test Location: Busenda (15) Station: Diagnostic Repeater Ri . Address: PROFITESTInc.
N (SIEMENS AG) 10 ichard-Reitzner-Allee 6
E Slgnal Quallty Report C N 1 Fieldbus Plaza
z I 85540 Haar
o - % { - 12000 Profibus City
- min, max, avg value per station : y
. Telephone:
- bar graphs from all test locations Emait
Creation Date: 7/21/2010
- oscilloscope charts Tool: Device Typs: -
Serial Number: -
SFS/FLC 2z 0x0000 o A
N e - i 1 Eval h rks
500 ns/Div
Conclusion
D Approval suggested
D Approval with restrictions
O Approval not suggested
1 Busende o
0 eamien N - 2 - City Date City Date
Quality index and errors - Topology 5
Test Location: Busende (15) T 5 ot o 1 12 u(z)s Signature (Softing AG) Signature (Tom Tester, PROFITEST Inc.)
" tart: 1i201cu1v 132125 .
= Results of Protocol Analysis
Start fme. 41262010 15:35:12 ™
Stop time: 4/26/2010 15:35:22 ES Measuring Period Start: 4/26/2010 15:35:12.331000
Designation Address Quality indexes Stop: 4/26/2010 15:35:22.549000
(dec)  min. last max.
EFE/FLC 2 850 830 850 Segment (DP)
&igﬁxg‘ﬁgl:gm 10 1200 1200 1200 MName 1.5 Mbit's Segment
WABDT50-333 WAGD 1" 200 200 200
ontakttechnik GmbH)
ET 200M (SIEMENS) 12 200 200 200
WAGOT50-333 (WAGD 13 500 500 500
Kontakttechnik GmbH)
DP/PA-Link (SIEMENS) 15 4850 4850 4850 o - - -y
MPI Operator Panal 16 4950 4850 4850 o o o oK
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4. Topology Scan

Shows the correct sequence of the devices and the cable length

“# PROFIBUS Diagnostics Suite

File Edit Test Settngs Window Help

[7e) BC-600-PB [Default Network ] | v X
;5? i Bus State: active, 1.5 Mbit/s (AUTO) ‘ Token Rotation Time: 1.50 / 1.70 / 2.60 msec | Frame Errors: 0 | Master Simulator: not applicable ‘
T
1] s .

2] Metwork Status Trend ” Osciloscope " Frames |

- EEAEAES
=3

5;* | Civerview " Protocol " Signal Quality
(2] Start Time: 3172011 4:12:32 PM
=)

g all Stations Address Id. Mo. Distance {m) Progress
& Master 2 00000 - 0%
g Station 30 0000 . 0%
E Station 40 0000 - 0%

Station 60 0000 0%
Station 70 0000 . 0%
Station 80 0000 . 0%
Station 30 0000 . 0%

Totzl cable length: unknown

BC-600-PB [Default Network ] [Topology] Running measurements: none
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5. Strategy for Analysing Networks with PROFIBUS Tester

We recommend the following initial steps:

= Step 1:
- Perform a ,Live-Status® with PB-T4 in ,Stand-Alone-Mode* (without PC)
- Always (!) execute this ,Live-Status® on both ends of your network

- Case 1: Your network is OK (no further actions required):
- if all quality levels are good in both measurements
and
- if there are no error frames or frame repititions in both measurements

- Case 2: your network needs service if there are :
- bad signal levels or
- error frames or

- frame repetitions in one or in both measurements
Step 2:
- Connect PB-T4 again to that end of the network that displayed problems
- Connect PB-T4 to USB-port of your PC and start PB-DIAG-SUITE software
- Perform a ,,Quick Test" from your PC
- The ,,Overview Window" will help you to determine whether you are faced with electric and/or
communication problems
- Select ,Protocol“ and / or ,Signal Quality® views for further diagnostic details
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6. Typical Failure Cases in a |

Sample Network

The following network issues were
recorded on a sample network as
shown below:

Master

softig)

Industrial Automation GmbH

re sef
Fle Me en Toos belp
=1 . == i T &) 5
ek SEa T & e L
Master simulator
C ‘ U-%L el Franniz: - ‘ ? ‘ 45, 45 KBitfs @
Segment ———————————————————— Baud Rate Scan
Desgnatons | | Station Scan Distance | [] Auto sort (B
Baud rate: 45,45 KBit/s v Topology Scan Address 1D n Dist.
Record online monitoring 2 OxB203  O0m
S el et e 7 0800 2m
Dﬂusqdehme: = 7 & . 2 . E B 9 0x0550 3m
[Cd1ilegal frames: = 23 0x0008 4m
Evaluation 34 mE7S2 4m
[] Awtomatic evaluation Crit. quality level: | 2500 & St »Emz sm
7L OFFLS 7m
Crit, disturbance-free voltage range: | 2,5V &
Crit. edge (rising and faling): | 6/16 %

Overall line length:
7m

b

Press F1 for help.

Y

R
R

Remark: The termination resistors are integrated in the connectors of station

2 and 71, the 5V supply for the

termination is provided by the respective device.

R
R
R
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6. Typical Failure Cases in a Profibus Ne — ’om@

Case 1: Reversal of results from both ends of the e

Case 1: _
- Measuring point designation Address measurement from left side

Step 1: master 2 v| (Master 2)

connect and test from |eft end side (Master 2)

Step 2:

connect and test from right end side (Slave 71)

Result:
Test results on the left end:
- good quality values for stations 2 - 34

- bad quality values for stations 51 — 71 measurement from right side

(slave 71)

Test results on the right end:
- bad quality values for stations 2 — 34 ~
- good quality values for stations 51 — 71

=» Reversal of O-Levels!

2 7 3383 #MM51 71
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6. Typical Failure Cases in a Profibus | — " o
YPIEs S A ' softin

Case 1: Reversal of results from both ends o | Bl T

Interpretation:

The test result from the right side is the reversal (1) of the test results from the left side and
vice versa.

This kind of reversal is a clear indication for a high resistance in the network.

In this case the problem is caused somewhere between slave 34 and slave 51
e.g. corrosion, sharply bent cable, etc.

Master

1 --- 1
: é
R .| | B
Reason: High Line Resistance between two Stations E

(#34 and #51)
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6. Typical Failure Cases in a Profibus Ne ' ’om@
Case 2: Q-level becomes worse from one measur @

Industrial Automation GmbH

Case 2:

- Step 1: perform test at left end (Master 2)

- Step 2: perform test at right end (Slave 71)

- Step 3: perform tests at random stations located in the middle of the network

Result:
- No reversion of Q-level between left and right side
- Instead, the Q-level for all stations generally declines from one station to the other.

Master 2 Slave 7 Slave 23 Slave 71
Measuring point designation Address Measuring point designation Address Measuring paint designation Address Measuring point designation Address
[ > 9 e E L= 25 RN vzoosave rechis |71 O3

Quality level Quality bevel Qualidy bevel

ST T e IR Y AT

ST AR I AR O AR L

b=

2 7 9 13 34 51 71 2 7 9 13 34 51 71 2 7 9 X 45171

2 7 9 1K 3451 71
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6. Typical Network Issues in a PROFIBUS Network "
o _ JORUN '.gj .

Case 2: Q-level becomes worse from one measuring point to the next

Interpretation:
- The problem is not caused by resistance problems (corrosion, cable too long, etc...
- The problem is caused by signal reflections in the network,

in this case by a missing termination resistance at Slave 71.

Typically, the problem is located at the test point that shows most stations with a bad Q-
level.

You can see the reflections in the oscilloscope
display of master 2 while connected
at test point Slave 71.
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Case 3: Some stations are “missing” depending ¢ - Industrial Automation GmbH

Case 3:
- Step 1: perform test at left side (Master 2)
- Step 2: perform test at right side (Slave 71)

Result:
- Test at left end: Slave 53 and 71 are missing
- Test at right end: all stations are missing

>

2 F 9 F 3 A 71
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6. Typical Network Issues in a PROFIE ork "om@

Case 3: Some stations are “missing” depending or .

Interpretation:

The fact that some devices can be seen from one end but not from the other indicates
that the problem is not be caused by the devices themselves.

The test result at the left end shows that the Q-levels are good until slave 34. After slave
34 the Q-levels are not testable. This indicates that the problem must be in the line
between slave 34 and 51.

Conclusion:

The problem is caused by a break of one or both signal lines.

Master

m U g 0 gy 0 i
U U U e
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Case 4:
Step 1: perform test at left side (Master 2)
Step 2: perform test at right side (Slave 123)
Step 3: perform test at Slave 23

Result:

The Q-level of slave 23 is bad. All others are good. The result of all three measurements is basically
identical.

Interpretation:

The voltage level of RS485 driver of station 23 (and only station 23) is too low.
measurement from left side (master 2)

Qual}tétsmrt Scan-Slave 23

:E - measurement directly from slave 23

m% | ! l| l[ ! I[ ! | ]| ! ! | measurement from right side (slave 123)
e E PP ERERRERERRERERRRI

PR

2 4 5 6 7 B8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 123

2 4 5 6 7 B8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 123

D= ...

2 4 5 6 7 B8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 123
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6. Typical Network Issues in a PROFIBUS Network _
.J.ur\'ﬁ"

Case 5: Bus-termination is not powered correctly

O | Token Rotation Time: 1.50 / 1.80 / 2.60 msec | f

Indication of idle voltage:
The correct idle voltage is supposed to be Physical state of R5485 bus: _
between 0.8 and 1.4 V. Grey: Tool not connected

~ Yellow: Bus inactive, correct voltage of 0.8 .. 1.4V

An idle voltage lower than that indicates that one = Red: Bus inactive, incorrect voltage
or both bus-terminations are not powered te__Sresr: Dus actve (edges detected)
correctly.

= An idle voltage of approx. 0.6 Volts indicates that only one bus-termination is powered correctly

= communication may work, sporadic failures likely
= Anidle voltage close to 0 Volts (both terminations not correctly powered or one termination missing/one

not correctly powered = PROFIBUS will not start

b
In addtion, you can detect a low / |
idle-voltage in the oscilloscope \lll

(in this case approx. 0.5 V)
A Zoom = 500 n= + I

v

500 mW
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6.Typical Failure Cases in a PROFIBUS Network

Case 6: Too many bus-terminations or additional electrical resistance

°o m;(;).

Measuring pairk designation Adcress Note: The test results get worse the closer the PBT-4 is connected to the location of

master____[2_|{4

5000

&
(=1
(=1
o

&
=]

=
=]

=]
(=1
o

(=]

Measuring point designation Address

wadgoslave_right m v

[a*] (] o (44}
= =1 8 =1
Qo Q (=] Q
v oo Tt

8
Q

o

|IIII|IIII:I'.I.'|.'I:I|IIImIII|IIII|IIII|IIII|IIII|

the problem (Master #2).

\ Quality level

However, the signal quality level of the problematic station (Master #2) might be one
of the best.

In this case the test results do not change as strikingly when dealing with too many
bus-terminations as they do with missing bus-terminations. Additional resistance
usually affects all stations.

2 7 9 23 3 51 11

signal blurred
only some drops in signal due to reflections

bad signal edges
\ Quality level

2 7 9 23 34 51 11
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12 Mbaud, 144m

* Quality level Scan-Slave 17
5000

123 22 24 18 23 19 20 21 4 5 6 7 10 11 & 9 12 13 14 15 16 17

Note 1:

A cable length of 144m is too long for 12 Mbaud
(100m permissible).

Therefore, the quality levels / signal level of the
stations measured at the master drop with the
distance to the referring slave.

Note 2:

A test performed at the opposite end of the
network (station #17) will show a “mirrored
image”. In contrast to high line resistance the
signal quality degrades gradually.

)ol’lnﬁ’@@

Industrial Automation GmbH

1.5 Mbaud, 144m

123 22 24 18 23 19 20 21 4 & & 7 10 11 & 9 12 13 14 15 16 17

Note:

Here the built-in Master functionality of the PB-
T4 comes in very handy.

Without changing the PLC-program, the
network can be tested at different baud rates
(e.g. 1.5 Mbaud). As shown above, running the
same network at a baud rate of 1.5 Mbaud is
perfectly acceptable.
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