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Where Standards come from

Generic industrial communication
cabling standard IEC 61918

Guidelines from

consortias Profile specific cabling standard
IEC 61784-5-x
X runs from 1 to 20 Annexes A, _B, .. In
and represents the each x for different
technologies from a Fieldbus-PHY's from
consortia a consortia
65C/738/FDIS
O | t . t d . IEC FINAL DRAFT INTERNATIONAL STANDARD
n y WIS e paIrS ¢ ® PROJET FINAL DE NORME INTERNATIONALE
. . Project number IEC 61784-5-x Ed 3.0
considered Iin the -
fO”OWIng SIIdeS 4] Submitted for parallel voting in CENELEC giggl?u?edonmiffuse\e \IjoRﬁ):;rt:r:inatesonf\/oteclos\e 3
__ Soumis au vote paraliéle au CENELEC 2013-05-31 [ 2013-08-02




IEC 61784-5-1, Annex A, CP 1/1 (FOUNDATION™ H1)

Table A.5 — Information relevant to copper cable: fixed cables

Characteristic Type A Type B Type C Type D
(Reference)
Cable description Twisted pair, One or more Several twisted | Several non-
shielded twisted pairs, pairs, not twisted pairs,
total shielding shielded not shielded
MNominal conductor cross sectional area 0,8 mm? 0,32 mm? 0,13 mm? 1,25 mm?
(AWG 18) (AWG 22) (AWG 26) (AWG 16)
Maximum d.c. resistance (loop) 44 0/km 112 Q/km 264 Q/km 40 Q/km
Characteristic impedance at 31,25 kHz 100 © £20 % 100 © £30 % a a
Maximum attenuation at 39 kHz 3 dB/km 5 dB/km 8 dB/km 8 dB/km
Maximum capacitive unbalance 2 nF/km 2 nF/km a a
Group delay distortion (7,9 to 39 kHz) 1,7 ps/km ® @ a a
Surface covered by shield 90 % & - -
Extent of network including spur cables 1900 m 1200 m 400 m 200 m

For maximum d.c. resistance (loop), the cross sectional area shall be the minimum value. All cable shall be annealed

copper, tin coated.

& Not specified.

P Using currently available

Table A.6 — Connectors for copper cabling CPs not based on Ethernet

IEC
60807-2
IEC ANSI/{NFPA)
or IEC 61076-2-101 61169.8 73.529 R1.2007 Others
IEC
60807-3
M12-5 with | M125with | M1Z-nwith | Coaxial 7/8-16 Open | Terminal
Sub-D . . . M 18 UN-2B Others
A-coding B-coding X-coding (BNC) THD style block
CP .
111 9 pin Yes Mo No No Mo Yes No No No

NOTE For M12-5 connectors, there are many applications using these connectors that are not compatible and
when mixed can cause damage to the applications.




IEC 61784-5-2, Annex C, CP 2/3 (DeviceNet™)

Table C.13 — DeviceNet cable profiles

Cable profile
Thick Thin Flat
Data pair
Physical characteristics Specification
Conductor pair size 18 AWG or 0,82 mm® | 24 AWG or 0,20 mm* 16 AWG or 1,3 mm?
copper minimum; 19 copper minimum; 19 copper minimum; 19
strands minimum strands minimum strands minimum
(individually tinned) (individually tinned) (individually tinned)
Insulation diameter 3,8 mm (nominal) 1,96 mm (nominal} 2.8 mm {nominal)
Colours LT BUMWH LT BUMNWH LT BUMWH
Pair twist/m 9,8 (approximately) 16,5 (approximately) Table C.14 - Copper connectors for non-Ethernet based fieldbus
IEC
60807-2
n Igrc IEC 61076-2-101 IEC ANSI/{NFPA) Others
+ much more detalils
M1.2'5 M1.2'5 M1_2—n Coaxial 7/8-16 Open- | Terminal
sub-0 A-:vc;:jr:ng B—l‘.“.vc::]rilng X-l‘:":::(li?ng (BNCl e U'PI-_Ilz:JB Elyle block otmers
ol owe Yes No No No | Yes ves | ves | ves |, W2
NOTE For M12-5 connectors, there are many applications using these connectors that are not compatible
-~~~ ~hen mixed can cause damage to the applications.

Table®C.2-=-Cable-trunk-and-drop-lengths-for-CP"2/31

n:
= Cable-profileo Trunk-lemgtho Cumulative-drop-length*@o !
I3.15 provides a list of available connectors for DeviceNet networks. This table is an
Data-rateo Data-rateo ‘on of Table C.14.
125%bit/so 250%bit/so| 500°kbit/so| 125-kbit/so 250%bit/so 5E00%kbit/so ! Table C.15 - Additional connectors for CP 2/3 (DeviceNet)
Trunk-length-at-data-ratef Cumulative-drop-length -at-data-ratedT {nnecmr M12.5 Acoding | Mini 7/816 UN28 open Flat
m THD / M18
me -
ard IEC 60947-5- ANSI/(NFPA) ODVA ODVA
Thicks 500= 2501 100% 1564 Tam 3o | o h s T3:5.29 R1-2007 fsee [81) fse= 5D
Thina 1000 1000 1008 1560 78n 39m Kts s 5 5 4
At (A) 3 a [ 8
Flat= 420= 200= G-t 1560 Fou 35= 8 Yes Yes No Yos

@ @ [Lconvact -
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IEC 61784-5-3, Annex A, CP 3/1 (PROFIBUS)

Table A.2 - Basic network characteristics for balanced
cabling not based on Ethernet (ISO/IEC 8802-3)

Table A.6 — Connectors for copper cabling CPs not based on Ethernet

A =green; B = red

Characteristic CP 311 (PROFIBUS)
Basic transmission technology RS 485 | RS 485-18
Length / transmission speed Segment lent Table A.4 - Information relevant to copper cable: fixed cables
9.6 kbills — 93,75 kbil/s 1200 120 Characteristic CP 3/1 (PROFIBUS RS 485) CP 3/1 (PROFIBUS RS 485.15) 2
187 .5 kbitfs 1000 100 _ _
Nominal impedance of cable 135 0 to 165 0, f= 3 MHz to 20 MHz
500 kbit/s 400 400 | (tolerance)
1.5 Mbit's 200 200 (Balanced or unbalanced Balanced
3-6-12 Mbit/s 100 Not [ DCR of conductors < 55 a/km
Maximum capacity Maximum n« DCR of shield Not defined
Devices / segment 32 32
g Number of conduciors 2
Mumber of devices / network * 125 125 ——
Shielding Mandatory
3 Limited by addressing scheme.
Colour code for conductor

Jacket colour requirements

Violet Light blue ®

Jacket material

Application dependent

Resistance to harsh
environment (e.g. UV, oil
resist, LS0H)

Cable types for different applications available

Agency ratings

Cable types with different ratings available

Conductor cross-sectional > 0,34 mm2 > 0,34 mmZ2 ©
area
Capacitance < 30 pF/m

LiR ratio (uH / O

Mot specified =15

The LR ratio shall be applied for the lowest ambient temperature of the bus cable.

4

shall be in accordance with IEC 60079-14.

1e stranded conductor is used: 0,1 mm is the minimum wvalue required for the diameter of a

@ @ [UeoNiaa @
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IEC our is used for identification.
60807-2 IEC 60947-5-2
IEC 6116 ANSI/(NFPA)
or or 9.8 T3.5.29 R1-2007 Others wire
IEC IEC 61076-2-101 )
60807-3
M12-5 .
P M12-5 M12-n : 7i8-16 Termin
subD | W with with et fmae | unz2e | 0P | al Others
coding B-coding | X-coding THD block
cP 3/ 9 pin No Yes No No No No No Yes Hybrid
style
NOTE For M12-5 conneciors, there are many applications using these connectors that are not compatible and when
mixed can cause damage to the applications.
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IEC 61784-5-3. Annex B. CP 3/2 (PROFIBUS)

Table B.9 — Information relevant to

copper cable: fixed cables

Characteristic Type A Type B Type C Type D
(Reference)
Cable description Twisted pair, One or more Several twisted Several non-
shielded twisted pairs, pairs, not twisted pairs,
total shielding shielded not shielded
Nominal conductor cross sectional area 0.8 mm? 0,32 mm? 0,13 mm? 1,25 mm?
(AWG 18) (AWG 22) (AWG 26) (AWG 16)
(1,024 mm) (& 0,644 mm) (& 0,511 mm) (& 1,291 mm)
Maximum d.c. resistance (loop) 44 0fkm 112 2fkm 264 0fkm 40 f/km
Characteristic impedance at 31,25 kHz 100 €2 220 % 100 0 £30 % : :
Maximum attenuation at 39 kHz 3 dB/km 5 dBfkm 8 dBfkm 8 dBfkm
Maximum capacitive unbalance 2 nFkm 2 nFfkm 3 3
Group delay distortion (7,9 kHz to 39 kHz) | 1,7 psfkm ? ? :
Surface covered by shield a90% . - -
Extent of network including spur cables 1900 m 1200 m 400 m 200 m
 Not SDECiﬁelj. Table B.11 - Connectors for copper cabling CPs not based on Ethernet
IEC
608072 IEC 60047 52 ANSI/(NFPA)
or or EN T3.5.29 R1-2007 Others
122120
IEC IEC 61076-2-101
G0BOT-3
M12-5 M12-5 -n oaxia - .
Sub-D c:é:_:g c:é:_:g X-h::“;)iz?ng L{‘BINIICJ M 18 ﬂﬁ‘%g gli;ﬁ: Tt:}rlly'l:gl(al Others
CP 3/2 9 pin No No :‘_L%’;n“;nh No No Mo No No No EgETNAIé
NOTE Fo(rjM12-5 coTrr:ecLor?_, Lr;gre are many applications using these connectors that are not compatible and when mixed INSPIRING INNOVATIONS
can cause damage to the applications.




IEC 61784-5-6, Annex A, CPF 6 Type 8

Table A.3 — Information relevant to balanced cable: fixed ¢a Table A.1 - Basic network characteristics for balanced cabling not based on Ethernet

Characteristic

Type 8 netw

Mominal impedance of cable (tolerance)

120 2 £ 20 % at f= 0,064 MH
10150 atf=>1MHz
Test method IEC 61156-1:200

DCR of conductors

max. 9,6 &2/ 100 m
Test method IEC 60189-1:200

Table A.4 - Information relevant to balanced cable: ¢

Characteristic

Type &8n

Nominal impedance of cable (tolerance)

120 2 =20 % atf = 0,06
100150 atf=1MH
Test method IEC 61156-1

DCR of conductors

max. 9.6 0/ 100 m
Test method [EC 60188-1

+ much more detalls

Table A.6 — Connectors for copper cabling CPs not based on Ethernet

Characteristic

Type & network

Basic transmission technology

Type 8

Length / transmission speed

Segment length
m

500 kbitfs 400 m between nodes

2 Mbitfs 150 m between nodes *
8 Mbit/s 125 m between nodes *
16 Mbit/s 100 m between nodes *

Maximum capacity

Max. No.

Devices / segment

Remote bus: 256 °

Local bus: 63 °

Number of devices / network

Remote bus: 256 °

Local bus: 256 °

by the number of devices.

4 The maximum length of a Type 8 network depends on the number of devices
supported by the masfer and could be calculated by multiplication of link length

b The maximum number of all device in one Type 8 network is limited to 256.

IEC
60807-2 ANSI/NFPA
T3.5.29
or IEC 61076-2-101 IEC 61169-8 R1-2007 Others
IEC
60807-3
M12-5 M12-5 M12-n Coaxial 7/8-16 Open Terminal | M23,
Sub-D with with with {BNC) M 18 | UN-2B style block 9 nos
A-coding B-coding X-coding THD ¥ p
CPF 6 Type
& net Yes No Yes Mo No No No Yes Yes Yes ®
work

NOTE For M12-5 connectors, there are

cause damage to the appli

cations.

many applications using

these connectors that are not compatible and when mixed can

2 Hybrid connector as specified in IEC 61158-2:2013, M.3.

[LeoNtaa @
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IEC 61784-5-8, Annex A, CP 8/1 and CP 8/2 (CC-Link/V1+V2)

Table A.3 — Information relevant to copper cable: fixed cables

Table A.2 — Bus t-branch network charac

Characteristic

Transmission speed

Length [ transmission speed 156 kbitfs 625 kbit/s t
Maximum trunk segment lengih (m}) 500 100 [
Maximum branch length (m}) 8

Maximum overall branch length (m) 200

Maximum capacity

Maximum devices / branch segment ]

Table A.4 — Connectors for copper cabling CPs nc

Characteristic

CP 81, CP a2

Mominal impedance of cable (tolerance)

1102 (z15 022) at 1 MHz
110 22 (£ 6 ©2) at 5 MHz

DCR of conductors = 37,8 o/km
DCR of shield -
Mumber of conductors 3

Shielding

with drain wire

Colour code for conductor

signal DA = BU (hlue)
signal DB = WH (white)
signal DG = ¥E (yellow)

Jacket colour requirements

Jacket material

Application dependent

Resistance to harsh environment (2.g. UV, oil
resist, LS0H)

Application dependent

Agency ratings

Application dependent

Conductor cross-sectional area

0,518 mm? (20 AWG)

Dielectric strength

> 800 Vr.m.s.

Insulation resistance (after dielectric strength test)

=10 000 M2 - km

Mutual capacitance {(at 1 kHz)

= 60 nF / km

1A 1A

1.6 dB at 1 MHz
3,5dB at 5 MHz

IEC Maximum attenuation for 100 m
60807-2
ar IEC 61076-2-101 IEC 61169 ANSIP
-8 -
IEC T3.5.29 R1-2007
G0807-3
M12-5 M12-5 M12-n - Ti8-16 .
Sub-D | with with with ':'Uﬂf;j‘é?' M 18 un-28 | OPen | Terminal )| oners
A-coding B-coding X-coding THD ¥
ce Mo Mo Mo Ma Mo Mo Mo Yes Yes —.4
81 pins
cP . >4
Bi2 Mo Mo Mo Mo Mo Mo Mo Yes Yes pins

PHCENIX
CONTACT
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IEC 61784-5-8, Annex B, CP 8/3 (CC-Link/LT)

Table B.2 — CP 8/3 additional topology length limits

Table B.3 — Information relevant to copper cable: flat cable

Value
Characteristic CP &/3 Flat
Parameter 156 625 2 500 Commeni
kbit/s | kbitls | kbit/s Nominal impedance of cable (tolerance) 130 02 (£ 25 0)
Max. trunk segment length 500 m 100 m 35 m Mot including branch |
DCR of conductors 22340/ Km
Mazx. branch length 60 m 16 m 4m Cahle length per bran
Max. overall branch length 200 m 50 m 15m | Total length of all brar | DCR of shield -
combined
Mumber of conductors 4
Max. spur length 60 m 16 m 4m Spurs must be include
branch total length ca Shielding -
Max. cable length between 500 m 100 m 3B m R .
connected devices Colour code for conductor see Figure B.3, Figure B .4 and
Figure B.5
Max. cable length between t- no limit g
branches Jacket colour requirements see Figure B.3, Figure B.4 and
Max. number of devices 8 Figure B.5
connected per branch

Original calor (light blue)  Polarity mark {orangs)

Jacket material

Flexible resin

Resistance to harsh environment (e.g. UY, oil
resist, LS0H)

Agency ratings

Conductor cross-sectional area

0,823 mm2 (18 AWG)

— Dielectric strength (conductor - conductor) = 500 Vrms
Te
;rf_ Dielectric strength (conductor - shield) -
| 2 54mm l Insulation resistance (after dielectric strength test) 210 M2 - km
= 10, 16mm Mutual capacitance (at 1 kHz) < 55 nF / km

Figure B.4 — Flat cable cross section - without key

Maximum attenuation for 100 m

= 3,04 dB at 1 MHz
= 4,83 dB at 2 MHz

| ' 4G 246G K I | o ——] 3
) oe DB | | —
[} Da DA | - ——— -
i) +2av) +24V) o | - | — &
|— 33em orlessgi - [ -
Ro——— © €D o
Figure B.5 — Flat cable polarity marking | ¥ CONTACI.
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Conversion of bus topologies
1. Mostly passive bus topologies

2. Length between 2 nodes mostly much more less than total length
3. Cabling can be transformed into active linear topology

1. Typical link length decreases
2. Existing cabling can be reused

3. Only new connectors and termination needed

Termination

Termination

Node Node

Node

Termiation

Node Node

Termization

Node
0D Do @
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Outlook

Conclusion

1. Mostly bus topology

2. Parameters only sparely defined

3. Compilation as Word-Document existing
4. Comparisan as Excel-Document existing
5. Next steps thd

Proposal for next steps

Determine the necessary signal integrity parameters

Gather parameters and data from guidelines and standards => done
Measurement program for unknown data

oED PO ED @
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Thanks for your attention

Bernd Horrmeyer

Phoenix Contact GmbH & Co.KG
2016-09-26
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