Power Panel 65

User's manual

Version: 2.21 (December 2016)
Model no.: MAPPG65-ENG

Everything for your HMI running

VICPAS com|

Touch.Keypad.Display
< sales@vicpas.com
(O +86-15876525394



Power Panel 65 User's manual V2.21



Table of contents

1 General information...............eeeeeeeeeiieeeeeeeeeeeeeee e nnnnnas 7
LAY = T U =TI 15 o RSO 7
1.2 Safely GUIAEIINES. ... . ettt e e e e h bt e e e e b b et e e e aabe e e e e e abe e e e e anbe e e e e nnee 8

2200 B 131 Yo 18 o 1o o T PRSP 8
22 1) (=Y T LYo I 1RSSR 8
1.2.3 Protection against electrostatic disCharge.............ooooo i ———————— 8
1.2.4 POIICIES @NA PrOCEAUIES..... ..ottt a e e e e e e e e e e e aeaeaaeas 9
(PR T I =T a s o o]y =T To B} (o] =T [T 9
2 1 = 11 =1 o T o SRR 9
L O o =T - 11 ] o TSR 10
1.2.8 Environmentally friendly diSPOSaAL...........ooiiiiiiiiiiiie e 10
1.2.9 Organization of SAfety NOTICES. ........oiiii i a e e e e e e s arreaaaa s 11
RS T =T 1 41 T o T | PUERRT P 12

2 Power Panel B5...........coo i s 13

2.1 SYSEM FEATUIES. ...ttt e e e bt e e e e e e e e e e e e e 13
220 g B @70 .o oY= Lo A= 11 o) o 1S 13
2.1.2 SIMPIE PrOGIramMIMUNG. . ... ueeeieeieiieeeeiietee ettt e e sttt e e e aseeeee e e neeeaeaaanbeeeeaanebeeeeaansbeeesanbbeeeeaanbeeeeeansbeeeeeanneeas 13
2.1.3 Perfect for multi-axis appliCatioNS...........ooi i 13
2.1.4 Display and interfaces provide maximum flexibility.............cccoiiiiiii e, 13
2.1.5 General teChNICAl Aata...........eiiiiiiiii ettt e e et e e e sttt e e e sttt e e e e ste e e e e eanteeeeeannreeeeeane 14
B2 T O 1YY TSP 14

F A o] oTo] (oo 1= S PRSPPI 15
2.2.1 Power Panel as intelligent HMI, networked with X2X Link and CAN.........cccccoriiiiiiiiiie e, 15
2.2.2 Power Panel as intelligent HMI, networked with POWERLINK.............cccooviiiiiiiieere e 16

2.3 SYSIEM OVEIVIEW. ...eeeiiiiiee e ittt e e e e e e e ettt e e e e e e s e et e e et e eeaaeeesaastsseaeeeeaeeeaesasasssaeeeeaaeeesaaasnstssneeeaaesessnnnsnes 17

2.4 APPOBS.0B5T-PT4 ...ttt et e e e ettt e e e ettt e e e e e bee e e e e n b et e e e et ae e e e e e taeeeeaanbeeaeeanteeeeearaeeeeanrees 18
DT B O 1o =Y o = | = SRR 18
DA I =or o o1 o= 1 N F- | - TS 18
2.4.3 Supported interface MOUUIES..........coo i e e e e e e e e e e e e e annees 20
2.4.4 DIagnOSHC LEDS........ciiiiiiiiiie ettt e e e e e e e e e e e e e nb e e e e e e nreeeeennees 21
2.4.5 CONNECLON BIEBMENTS........oiiiiiiiiii ettt e e ettt e e et e e e e aate e e e e sanseeeaessseeeesansseeeesanneeeens 23
P I (VA= LTS (o 0 0= o1 U UUR 25
2.4.7 Operating mode and node NUMDEr SWItChES.........ooii i 25
D2 T 10 g =T g = (] o 1SS 26

2.5 APPOBS.0B5T-XT4 ...ttt e e e e e e e e b e e e e e —— e e e e e —— e e e e e ———aeeaaataeeeeaaareeeeeataeaeeanrees 27
D22 Tt B O 1o =Y o - | = SRR 27
PR oI N=Ter o o1 To= | o F- | c= T PP PPR PP 27
2.5.3 Supported iNterface MOUUIES. .........ooiii i e e e e e e e e e e e e e e eabrreeeeaaaeeas 29
2.5.4 DiIagNOSHC LEDS........iiiiiiiiiiie et e e e e e 30
P T T @7 a1 g 1= Tox 1o T =1 1= o 1Y o1 £ SO 31
2.5.6 KEY @SSIGNIMENES......oiiiiiiiiie ittt ettt ettt e ettt e e e bttt e e e e ab et e e e e an bt e e e e s nee e e e e e nneeeeeannbeeeesanneeeaean 32
2.5.7 Operating mode and node NUMbEr SWILChES............oiiiiiiiiii e 33
2.5.8 DIMEBNSIONS.....eeeiiieiiie ittt ettt e e e oo h bttt e et e e e e e e o e s be bt ettt e e e e e e e a b bbb e e e e e e e e e e e s nnbbbbe e et aeeeeeaaannnbeeeeeas 34

D e T 0L i PSR 35
D22 Tt B O o =Y o = | = SRR 35
B I I =or o o1 o= 1 F- | - TS 35
2.6.3 Supported interface MOUUIES..........cooiiiii e e e e e e e e e nbe e e e e ennees 37
2.6.4 DiIagNOSHC LEDS........uiiiiiiiiiie ettt e e e e e e e et e e e e e n bt e e e e e nreeeeeannees 37
2.6.5 CONNECLION BIEBMENTS........oiiiiiiiiie ettt e ettt e e ettt e e e aase e e e e sanaeeeaeasseeeesansseeeesanneeeens 40
2.6.6 Operating mode and node NUMDbEr SWILChES............oiiiiiiiiii e 42
D T A 10 0 =T 0 T o 1SRRI 43

A N 0Ly A B £ PSSR 44
D2 (0t T © o =Y o - | = SRR 44
D A - Yo o o o= | o - | c- TSRS 44
2.7.3 Supported iNterface MOUUIES.........coiii i e e e e e e e st r e e e e e e e e e sanrrraeeeaaaeeas 46
2.7.4 DIiagnOSHIC LEDS..... . ittt ettt e e e e e e ettt e e e e e e e e e e nb et e e et e e e e e e e e nnnanreeeaaaaaeas 46

Power Panel 65 User's manual V2.21 3



Table of contents

2.7.5 CONNECHON EIEBMENTES........uviiiiiii et e e e e e e e e e e e e e e e e e e e ab et e e e e eeeeeeeeenasesaees 47
2.7.6 Operating mode and node NUMDEr SWItChES.........ooi i 49
D O A 113 T=T ] (o] =T TR RPUURRPPPPO 50
2.8 APPOBS.05T1-PTAF ... .oeee ettt ettt ettt e e e et e e e e e ab et e e e e taa e e e e e ———e e e e a—aeeeana—aeeeaanraraeaanreeas 51
2.8.1 Order data.........coooiiiiiii e e e e e e e e e e e e e e e e aeaaeaaaaaaaaaaaaaaaaaaaaaeererarrra——————— 51
P T N =Ter o o1 To= | o F- | c= TR OO PPR PP 51
2.8.3 Supported iNterface MOUUIES. .........ooiii i e e e e e e e e e e e e e e eabrreeeeaaaeeas 53
2.8.4 DiIiagnOSHIC LEDS.......eiiiiiiiii ettt ettt e e e e e et e e e e e e e e e e e et e e eeaaae e e e e annnaenneeaaaaaeas 54
P TR @7 a1 g 1= Tex 1o T =1 1= o 1Y o] £ S 56
2.8.6 KEY @SSIGNIMENES. ....oiiiiiiiiie ittt ettt e e ettt e e e e bt et e e e aa bttt e e e anbb e e e e s nbe e e e e e neeeeeeannbeeeeaannreeaean 58
2.8.7 Operating mode and node NUMDbEr SWILChES............ooiiiiiiii e 58
2.8.8 DIMEBNSIONS.....eeeiiieieie ittt ettt e e e e oo a ettt et e e e e e e e s s bbbttt et e e e e e e e e ab bbb e e e e e e e e e e e s nnbbbbeeeeaeeeeeaaannnbeneeeas 59
B e e 0Ly B Q£ | SR 60
2.9.1 Order data..........ooooiii e e e e e e e e e e e aeaaaaaaaaaaaaaaaaaaaaaaaeatrere e ——————— 60
2.9.2 TECHNICAI AALA.....uueeeecei e e e e e aaaaaaaas 60
2.9.3 Supported interface MOUUIES..........coo i e et e e e e e e e e e e ennees 62
2.9.4 DiIagNOSHC LEDS........iiiiieiiiiiie ettt e e e e e e e e e et e e e e e nb e e e e e e nreeeeeannes 63
2.9.5 CONNECLION BIEBMENTS........oiiiiiiiiie ettt ettt e e e bttt e e e sase e e e e saneeeeaeansseeeesansseeeesanneneens 64
e I (G VA= LTS (o 0 0 T=T o1 U UUR 65
2.9.7 Operating mode and node NUMDEr SWItChES.........ooi i 66
2.9.8 DIMENSIONS. ...euutitiiieieee e et ettt et et e et et e et e e e e et e e ettt ettt ettt eeeeeeeeeaesete et et e e e e aaa e e aaaaeaaaaaaaaaaaaaaaaaaans 67
3 Interface MOdUIES.........cooi e e e e e nnnnan 69
K T B € TCT o= = 1 T o) o] o = 4T o R 69
3.2 OVBIVIBW. ... e e e e e e e e aeaeeeaeaaaaaeaaaaaaaaaaaaaaaaaerarrarrrr—————_ 69
3.3 POWET PaANEl B85 SUPPOIT.......eueetitiiiiiiiie it s e e s i e s e e ettt e e e et e e e e e e e e e e e et et et e ettt et eeeeeeeeaeesaessassestnsnsnsnsssnnnnn e anaeaeaeeas 69
K e 0 G TS | i ST 70
I o B O o [T o F- ] - OO P U PP PPPUP PN 70
3.4.2 TECHNICAI AA......coiiiiiiiiiiiii e e et e e et e et e e et e e et e e e e e e e e e e e e e e e e e e et eeeeeeeeeeeesaeaesssasessssssssssasnsnsnnnnnnnnnnan 70
3.4.3 LED Status iNICATOrS. ..ottt e et e e e e e e e s et r e e e e e e e e e e e reeaaaeeaean 71
B S VA V|41 (=) = o] = Y 71
KRR e 0 G TS e PSPPSR 72
T Tt B O 1o [T e b= = F OO PERRTRRRRRIOt 72
TR T2 I =Tod o g Toz= 1 I b= - TSR 72
3.5.3 LED Status iNICATOrS. ...ttt e e e e e e e e e e e e e e e e e e e e e eeeeaaeeaean 73
3.5.4 CAN DUS NOGE NUMDET.......ciiiiiiiiei et e e ettt e e e e e e e s e st e eeeaaeeesaaannnteeeeeeaeeeesaaansnneeeeeaaaeeaanannns 73
3.5.5 RS232 (IF1) or RS485/RS422 (IF2) INtEIfaCe.......ccciiiieiieieiete ettt e e e e e snraae e e e e e e 74
3.5.6 CAN bUS INtEITACE (IF3)...cci it e e e e e e e e e e s e et e e e e e e e e e e s anntnraneeaeaeeas 74
3.5.7 Terminating FESISTOIS. ... ... ittt e ettt et e e e e e e e st ete e e e e e e e e e aaannnbeneeeeaaaeaeaaannnnee 74
3.5.8 I/O mapping in AutOmMation StUAIO...........eeiiiiiiiiiee et e e e e a e e e e e 75
3.8 APPOBS.IF24-1...... ettt e e e et — e e e et —— e e e e e ———aeeaaa——eaeeat—eaeeaabaraeeaantaeaeeaanreeaeeanres 76
G TG 0t L T [T e - - S PEESRE 76
TG I=Tod o (=1 o = | - PP 76
3.6.3 LED Status INICATOIS. ..o e e et e e e e e e e e e e e e e e an 77
3.6.4 PROFIBUS DP slave NOAE NUMDET..........cc.uuiiiiiiiiee ettt e e e e e e r e e e e e e an 77
3.6.5 RS232 (IF1) or RS485/RS422 (IF2) INtEIACE........eieii ittt e e 78
3.6.6 PROFIBUS DP slave interface (IF3)......coouiiiiiiiiie et 78
3.6.7 TerminNating FESISTOIS. ... . .eiiiiiieiiii ettt e e et e e e e b e e e e e st e e e e e e nbe e e e e annbeeeeeanneeas 78
3.6.8 1/O mapping in AUtOMation STUTIO.......coiiiiiiiieie e e 79
K A e 0 G TS | i 2 PSP 80
T A B O 1o [T e b= = F SO UPUURTRRRRRIOt 80
T A2 = Tod oo oz= 1 e F= - TSP 80
3.7.3 LED status iNICATOrS. ..ottt e e e e e e e e e et e e e e e e e e e e e neeeaaeeeean 81
3.7.4 CAN DUS NOGE NUMDET.......eiiiiiiiiie ettt e e e e ettt e e e e e e e s e st eeeeeeeaaeaesaannnnteeeeeaaeeessaaanssnseneeanaeeaanannns 81
3.7.5 CAN bus interface (IF1 @nd IF2)......coo oo st e e st e e e snbeeeeeenes 81
3.7.6 Terminating FESISIONS. .....ccc oo e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaeaeeeeeeeeeennanes 82
3.7.7 /0O mapping in AUOMation STUGIO.......cciiiiiiiieiiiiie et e e e e ee e e e e e e e nnn e e e e e nnnes 82

4 Power Panel 65 User's manual V2.21



Table of contents

L S 1 153 = 1| = 4 o o T 83
4.1 Installation INSIFUCHIONS. ... ettt e e e e et e e e e e e e e e e e eeseeeeeeaeeeeaaannneneeeeas 83
4.2 MoUNtING OFIENTALIONS. ...t e ettt e e e e b et e e e s aab et e e e sabbe e e e s aabbeee e e aabaeeeeaans 84
4.3 Installing interface MOAUIES..............eiiiii et e et e s e b e e e e e nbree e e ennee 84
2 S o 18 o o W< Tor == 0 =1 11 o] =1 1 o] o S UPRPPRRPN: 85
IS Tol (==Y o) = i o] o PSPPSR 85

5 Standards and certifications.........cccceeeeecciiiii s ———— 87
5.1 Applicable EUropean QIFECLVES............uuiiiiiiiiii s e e e e et e e e e e e e e e e e e e e e e e aeaeaeeeeeeeeeeeeeeeeeeeeeessessssssnrnrnrns 87
5.2 OVervieW Of STANAAIAS........oooiiii ettt et e e e e e e e e e e e e e e e e e e e e e e nnnneeeeeaaaeas 87
R 01 ESS3 (o T = To [U (=0 0= oL RS 88

5.3.1 NetWork-related EmMISSIONS. .........uiiiiiii ettt e e e e e e e e e e e e e e e s e s teaeeeeeeeaeeesasnnnrnseneeaaaeens 88
5.3.2 Emissions, electromagnetiC EMISSIONS.........cciiiiiiiiiiiiiiiiie et e e e e e s e e e e e e e s s ssenerreereeaaeeesaanns 88
5.4 Requirements for immunity t0 diStUrDANCES.........cooiiiiiiiiee e e 89
5.4.1 Electrostatic diSCharge (ESD)........cccuuiieiiiiiiie it seee e st e e s e ee e e s et ee e e e snnte e e e e nneeeeeeanneeeeeanses 89
5.4.2 High-frequency electromagnetic fields (HF field)...... ..o 89
5.4.3 High-speed transient electrical disturbances (BUrst)...........ooouiiiiiiiii e 90
5.4.4 SUIge VOIAGES (SUMGE)......eeiiiiiiiiie ettt ettt e e e et e e e e a bt e e e e bttt e e e enbbe e e e e anbeeee e ennbeeeeeanneeas 90
5.4.5 Conducted diSTUIDANCES. ...ttt e e e et e e e e e e e e e e e e e e e e e annrrarraaaaaaaean 90
5.4.6 Magnetic fields with electrical freQUENCIES.............ueeiiiiiiiiii e 90
5.4.7 Voltage dips, fluctuations, and short-term interruptions...........cccee i 90
5.4.8 DampPed VIDratioN........cccoooiiiiii e a e e e e e e e e aaaaaaaaaaaaaes 91
5.5 MechaniCal CONAILIONS. ... ....ooiii ettt e e e e e ettt e e e e e e e e e s naeeeeeeeeeeeeaaannnseneeaeaeeeaaaannns 91
RS IV o] =110 s o] 1Y = o] o O PP 91
5.5.2 Vibration during transport (PACKAGEA).........cuiiiuiiiiiiiiiie e 91
RIS IS g Tt Qe (U4 TaTe I o] o =T =1 i o] o PSP 91
5.5.4 Shock during transport (PACKAGEA)........cciiiiuiiieiiiiiiie ettt e e et e e e e e e e e e ae e e e e enrae e e e enees 91
LTS T T o] ] o1 T RS PRER 91
5.5.6 Free fall (PACKAGEA). .. ... e 92
C LI @110 0 F= L= oo g o |1 1T 1 SRS 92
5.6.1 WOISt CASE OPEIALION. ... .eeiiiiiiiiii ettt et e e ettt e e e nb e e e e e nbee e e e e nbeeeeeenbeeeeeannees 92
TG T2 YA o= | PSR 92
LG I YA o o P PPPRPRRE 92
5.6.4 Large temperature fIUCTULIONS...... ..o i e a e e 92
5.6.5 Temperature fluctuations in OPEratioN..............ooiiiiii i e e 93
LI G I o 18] o I 1= = | S0 o o 2SR 93
5.6.7 Constant humid heat (STOrage)........ueiii it e et e e s e e s anaaeee e 93
5.6.8 Sprayed water (frONt SIAE)..........uviiiiiiiiiiiieee e e e e e e e e e e e e e e e s raeaaaeaaan 93
I A T | 1= SRR 94
L A B €10 10 Lo B =TT 1] =T o PSRRI 94
5.7.2 INSUIGLION FESISTANCE......eeiiiiee ettt e e ettt e e e e e e e e e et eeeeaeee e e e e nnsnneeeeaaaeeas 94
RS I 1o | o] ) =T 1= T PR RR 94
I A0 PSPPSR SRRSO 94
TR O (1= (] (=SSR 95
ST C Tt I e ] (=T (o] o SRR 95
5.9 International CertifiCations. ... .. ..o ittt e e e e e e e e e e e e e e e e e an 95

N o o1 7 o ] = 97
LS O A=Y oSSR 97
6.2 Replacement Datteries. ... ..o i e 98

0 B @ 4 [T e -1 - PSSR 98
I I =Tol ol 1 Tor=| o = | = T PP POT TP PPPPP 98
e I 07T a1 (=1 a1 S o] e L= T o SRR 98
6.3 TB103 3-pin POWET SUPPIY COMMECION . ....oiiiiiiiiieiei it e e e e et e e e e e e e et et e e e e e e e e anneeeeeeeaeeeeeaannnneeeeaaaeens 99
L0 Tt @ T [T o -1 - USRS 99
R I = Tox o = o = | - SRR 99
6.3.3 CoNtENES OF AEIVETY ... ..o ettt ettt e e e st e e e e e bb et e e e ennaeeeeanneeeens 100

Power Panel 65 User's manual V2.21 5



Table of contents

6.4 TB704 4-pin X2X LINK CONNECION. ... .uuuitieieeee e ettt ettt e e e e e aaan 101
T g B @ T [T o =1 = SRR 101
T = Tod o = o = | - S 101
6.4.3 CoNteNntS OF AEIVEIY......eeiiiieee ettt e e s et bt e e s neee e e e snneeee s 101

6.5 Slide-in 1abel tEMPIALES........ooiiiiiiie et e et e e e e e nnaeeas 102

6.6 Data StOrage MEAIA...... ..o ————————————————————————————— 102

A " = 11 =Y g =T oY 103

A 1= = T 113 T SR URRTRRRI 103

7.2 Replacing the Dattery ... ...t e e e e ettt e e e e e e e e e e e e e e aaeeaaaans 104
7.2.1 General iINfOrMatioN........ ... et e et e et e e e e e e s st e e e e e e e e e e e annnteeeeeeaeeeeeaannnnes 104
7.2.2 Evaluating the battery Status. ... e 104
A T = Tod o a1 T= 1 o = | - SRR 104
7.2.4 Procedure for replacing the Datlery...........coooiiiiiiiii e 104

7.3 Replacing the CompactFIash Card..............oooiiiiiiiiii e e e e 106
7.3.1 Removing the CompactFIash Card.......... .o e e e e e 106
7.3.2 Inserting the CompactFIash Card...............eoioiiiiii e 107

7.4 Preventing screen burn-in on LCD/TET diSPlays.........coooiiiiiiiiiiiiiie et 108
7.4.1 How can this De aVvOided ...ttt e e e e e e r e e e e e e e e s n e e e e e e e e e e eeansreneeees 108

8 Technical information.............coo e 109
8.1 Surface resistance of the panel OVEHAY............cceiiiiiiii e 109
8.2 VIBWING @NQIES....eeiiiiiiiii ettt ettt e e e e e e e bt ettt e e e e e e e s e anabe e et e e e e e e e e e nbeseeeeeeaeeeaaaannnreeeeeas 109

O ADDreviations........ccuueeeeiiiii e ——————— 111
9.1 General INFOrMAtION. ... ettt et e e e e e e e et ee e e e e e e e e e e e e nnbe et eeeaaeeeeaannnnnnees 111
S I 0 Y=Y YT 111

6 Power Panel 65 User's manual V2.21



General information « Manual history

1 General information

Information:

B&R makes every effort to keep user's manuals as current as possible. If there is a newer version
available, it can be downloaded as a PDF file from the B&R website at www.br-automation.com.

1.1 Manual history

Version Date Comment
2.21 December 2016 The following changes were made:

* Added I/O mapping to chapter "Interface modules".
+  Updated technical data (detailed specifications for certifications).
+  Editorial corrections.

2.20 April 2016 Updated chapters "Power Panel" and "Interface modules".
2.10 October 2014 Updated chapter "Accessories".
2.00 February 2014 Updated the following chapters:

» Technical data in chapter 2 "Power Panel 65"

*  Technical data in chapter 3 "PP65 interface modules"
+  Chapter 5 "Standards and certifications"

*  Chapter 6 "Accessories"

1.00 May 2011 First edition.
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General information < Safety guidelines
1.2 Safety guidelines

1.2.1 Introduction

Programmable logic controllers (PLCs), operating and monitoring devices (industrial PCs, Power Panels, Mobile
Panels, etc.), as well as the B&R uninterruptible power supplies have been designed, developed or manufactured
for conventional use in industry. They were not designed, developed and manufactured for any use involving
serious risks or hazards that could lead to death, injury, serious physical damage or loss of any kind without the
implementation of exceptionally stringent safety precautions. In particular, such risks and hazards include the use of
these devices to monitor nuclear reactions in nuclear power plants, their use in flight control or flight safety systems
as well as in the control of mass transportation systems, medical life support systems or weapons systems.

When using programmable logic controllers or operating/monitoring devices as control systems together with a Soft
PLC (e.g. B&R Automation Runtime or comparable product) or Slot PLC (e.g. B&R LS251 or comparable product),
safety precautions relevant to industrial control systems (e.g. the provision of safety devices such as emergency
stop circuits, etc.) must be observed in accordance with applicable national and international regulations. The same
applies to all other devices connected to the system, such as drives.

All tasks such as the installation, commissioning and servicing of devices are only permitted to be carried out by
qualified personnel. Qualified personnel are those familiar with the transport, mounting, installation, commissioning
and operation of devices who also have the appropriate qualifications (e.g. IEC 60364). National accident preven-
tion regulations must be observed.

The safety notices, connection descriptions (type plate and documentation) and limit values listed in the technical
data are to be read carefully before installation and commissioning and must be observed.

1.2.2 Intended use

Electronic devices are never completely failsafe. If the programmable control system, operating/monitoring device
or uninterruptible power supply fails, the user is responsible for ensuring that other connected devices, e.g. motors,
are brought to a secure state.

1.2.3 Protection against electrostatic discharge
Electrical components that can be damaged by electrostatic discharge (ESD) must be handled accordingly.
1.2.3.1 Packaging

» Electrical components with a housing
... do not require special ESD packaging, but they still must be handled properly (see "Electrical compo-
nents with a housing" on page 8).

» Electrical components without a housing
...are protected by ESD-suitable packaging.

1.2.3.2 Guidelines for proper ESD handling

Electrical components with a housing

» Do not touch the connector contacts on the device (bus data contacts).
» Do not touch the connector contacts on connected cables.
» Do not touch the contact tips on circuit boards.
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Electrical components without a housing
The following points apply in addition to the points listed under "Electrical components with a housing":

» Any persons handling electrical components or devices with installed electrical components must be
grounded.

» Components are only permitted to be touched on their narrow sides or front plate.

+ Components should always be stored in a suitable medium (ESD packaging, conductive foam, etc.).
Information: Metallic surfaces are not suitable storage surfaces!

» Components should not be subjected to electrostatic discharge (e.g. through the use of charged plastics).

» Ensure a minimum distance of 10 cm from monitors and TV sets.

* Measuring instruments and equipment must be grounded.

* Probes on potential-free measuring instruments must be discharged on sufficiently grounded surfaces be-
fore taking measurements.

Individual components

» ESD protective measures for individual components are thoroughly integrated at B&R (conductive floors,
footwear, arm bands, etc.).

» These increased ESD protective measures for individual components are not necessary for customers
handling B&R products.

1.2.4 Policies and procedures

Electronic devices are never completely failsafe. If the programmable control system, operating/monitoring device
or uninterruptible power supply fails, the user is responsible for ensuring that other connected devices, e.g. motors,
are brought to a secure state.

When using programmable logic controllers or operating/monitoring devices as control systems together with a soft
PLC (e.g. B&R Automation Runtime or comparable product) or slot PLC (e.g. B&R LS251 or comparable product),
safety precautions relevant to industrial control systems (e.g. the provision of safety devices such as emergency
stop, etc.) must be observed in accordance with applicable national and international regulations. The same applies
for all other devices connected to the system, such as drives.

All tasks such as the installation, commissioning and servicing of devices are only permitted to be carried out by
qualified personnel. Qualified personnel are those familiar with the transport, mounting, installation, commissioning
and operation of devices who also have the appropriate qualifications (e.g. IEC 60364). National accident preven-
tion regulations must be observed.

The safety notices, connection descriptions (type plate and documentation) and limit values listed in the technical
data are to be read carefully before installation and commissioning and must be observed.

1.2.5 Transport and storage

During transport and storage, devices must be protected against undue stress (mechanical loads, temperature,
moisture, corrosive atmospheres, etc.).

Devices contain components sensitive to electrostatic charges that can be damaged by inappropriate handling. It
is therefore necessary to provide the required protective measures against electrostatic discharge when installing
or removing these devices (see "Protection against electrostatic discharge" on page 8).

1.2.6 Installation

+ Installation must be performed according to this documentation using suitable equipment and tools.

» Devices are only permitted to be installed by qualified personnel without voltage applied.

* General safety guidelines and national accident prevention regulations must be observed.

+ Electrical installation must be carried out in accordance with applicable guidelines (e.g. line cross sections,
fuses, protective ground connections).

» Take the necessary steps to protect against electrostatic discharges (see "Protection against electrostatic
discharge" on page 8).
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General information < Safety guidelines
1.2.7 Operation
1.2.7.1 Protection against touching electrical parts

To operate programmable logic controllers, operating and monitoring devices, and uninterruptible power supplies,
certain components must carry dangerous voltage levels over 42 VDC. Touching one of these parts can result in
a life-threatening electric shock. This could lead to death, severe injury or damage to property.

Before turning on the programmable logic controller, operating/monitoring devices or uninterruptible power supply,
the housing must be properly grounded (PE rail). Ground connections must be established even when testing or
operating operating/monitoring devices or the uninterruptible power supply for a short time!

Before switching on the device, all parts that carry voltage must be securely covered. During operation, all covers
must remain closed.

1.2.7.2 Environmental conditions - Dust, moisture, corrosive gases

The use of operating/monitoring devices (e.g. industrial PCs, Power Panels, Mobile Panels, etc.) and uninterruptible
power supplies in very dusty environments should be avoided. Dust collection on the devices can affect functionality
and may prevent sufficient cooling, especially in systems with active cooling systems (fans).

The presence of corrosive gases can also lead to malfunctions. When combined with high temperature and hu-
midity, corrosive gases — e.g. with sulfur, nitrogen and chlorine components — can induce chemical reactions that
can damage electronic components very quickly. Signs of the presence of corrosive gases are blackened copper
surfaces and cable ends on existing equipment.

For operation in dusty or moist conditions, correctly installed (e.g. cutout installations) operating/monitoring devices
like the Automation Panel or Power Panel are protected on the front. The back of all devices must be protected
from dust and moisture and cleaned at suitable intervals.

1.2.7.3 Viruses and dangerous programs

This system is subject to potential risk each time data is exchanged or software is installed from a data medium
(e.g. diskette, CD-ROM, USB flash drive, etc.), a network connection or the Internet. The user is responsible for
assessing these dangers, implementing preventive measures such as virus protection programs, firewalls, etc. and
making sure that software is only obtained from trusted sources.

1.2.8 Environmentally friendly disposal

All B&R programmable controllers, operating/monitoring devices and uninterruptible power supplies are designed
to inflict as little harm as possible on the environment.

1.2.8.1 Separation of materials

It is necessary to separate different materials so the device can undergo an environmentally friendly recycling
process.

Component Disposal
Programmable logic controllers Electronics recycling
Operating/Monitoring devices
Uninterruptible power supply
Batteries and rechargeable batteries

Cables
Cardboard box / Paper packaging Cardboard box / Paper recycling
Plastic packaging Plastic recycling

Disposal must comply with applicable legal regulations.
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General information < Safety guidelines

1.2.9 Organization of safety notices

Safety notices and what they mean are organized in this manual as follows:

Safety notice Description

Danger! Disregarding the safety regulations and guidelines can result in severe injury or death.

Warning! Disregarding the safety regulations and guidelines can result in extensive damage to property,
severe injury or death.

Caution! Disregarding the safety regulations and guidelines can result in damage to property or slight
injury.

Important! This information is important for preventing errors. Disregarding these safety guidelines and
notices can be result in damage to property.

Information: Tips for use and useful information. Does not contain information that warns against a danger-
ous or damaging function.
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General information ¢ Terminology

1.3 Terminology

Term Explanation

SG3 System Generation 3 (SG3) - CPUs with Motorola processors
The following CPUs belong to this series:
CP260, IF161, IP161, XP152, CP100, CP104, CP152, CP153, CP200, CP210, CP430, CP470, CP474, CP476, CP770,
CP774, PP15, PP21, PP35, PP41

SG4 System Generation 4 (SG4) - CPUs with Intel processors
The following CPUs belong to this series:
CP1483, CP1484, CP1485-1, CP1486, CP3484, CP3485-1, CP3486, CP340, CP360, CP380, CP382, CP570, PP45,
PP65, PP100/200, PP300/400, MP100/200, EC20, EC21, AC140, AC141, ARsim, ARwin, ARemb, APC620, APC700,
APC810

SGC System Generation Compact CPUs (SGC) - CPUs with Motorola processors (Embedded pP)

The following CPUs belong to this series:
CP0201, CP0291, CP0292, XC0201, XC0202, XC0292

Table 1: Terminology
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Power Panel 65 « System features

2 Power Panel 65

2.1 System features

The PP65 is an especially compact addition to the proven Power Panel product family. Modular fieldbus interfaces
ensure flexible integration in all configurations.

Ethernet, POWERLINK and X2X Link are used for the communication system. Additionally, these devices have
been equipped with a slot for interface modules. Depending on requirements, the Power Panel 65 can be expanded
with CAN bus, a PROFIBUS DP slave or an RS485/RS232 interface, making it perfectly suited for demanding
tasks. Customized panel overlay designs are also available.

» Cost-effective complete solution
» Compact dimensions
* Integrates controller, visualization and I/O interface

2.1.1 Compact solution

The PP65 is both a controller and an operator panel. Any necessary peripherals can be connected using the
integrated X2X interface. Using the optional interface modules, it is also possible to connect other B&R products
or even to integrate the PP65 into control systems from other manufacturers. All components are situated in a
compact housing with a 3.5" or 5.7" QVGA TFT display.

2.1.2 Simple programming

Full integration of the HMI application into B&R's Automation Studio programming and diagnostic tool goes without
saying. The same is true for programming in all of the IEC languages offered by B&R as well as Automation Basic
and ANSI C.

2.1.3 Perfect for multi-axis applications

The PP65 is equipped with a powerful Geode LX800 processor with 500 MHz clock frequency. With this computing
power, the PP65 provides performance that was previously only achieved by the PP400. The PP65 is therefore
especially suitable for multi-axis applications that require lots of computing power but only have limited space in
the control cabinet. The compact dimensions of the PP45 have been taken over in this case.

2.1.4 Display and interfaces provide maximum flexibility

The PP65 provides maximum flexibility with two different display types with identical installation dimensions: a 5.7"
model with touch screen (and no function keys) and a 3.5" model with touch screen and 30 function keys.

Equipped with 2 USB interfaces and a Fast Ethernet port for exchanging data with higher level systems, the PP65
is also available with integrated X2X or POWERLINK interface options for connecting remote I/O modules and
drives. These systems can be further extended with RS232/RS485, CAN and PROFIBUS DP slave interfaces to
meet any requirement.
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2.1.5 General technical data

Name Description
CPU Geode LX800 500 MHz CPU
Memory 128 MB SDRAM
232 kB SRAM, nonvolatile
CompactFlash program memory
Interfaces Ethernet 10/100
POWERLINK or X2X Link
2x USB 2.0
Slots CompactFlash slot
Expansion slot
Other IP65 protection (on front)
Temperature range from 0 to 50°C
Fanless
24 VDC power supply
Dimensions 203x145x55 mm

2.1.6 Overview

Model number 4PP065.0351-P74 4PP065.0351-X74 4PP065.0571-P74 4PP065.0571-X74 | 4PP065.0571-P74F | 4PP065.0571-X74F
Figure ]

Display TFT color

Resolution QVGA

Display size 35" | 5.7"

Touch screen Analog resistive

Keys 30 | - 10
Slot for interface mod- 1

ules
Interfaces
Ethernet 10/100 1

POWERLINK 1 - 1 - 1 -
X2X Link - 1 - 1 - 1
USB 2.0 2

Page 18 27 85 44 51 60
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2.2 Topologies

2.2.1 Power Panel as intelligent HMI, networked with X2X Link and CAN

Power Panel 65 « Topologies

In this topology, the control program and visualization application run on the Power Panel 65. I/O peripherals and

drives are connected via CAN bus

or X2X.

Ethernet TCP/IP

v

A

Control

v
RS232

e.g. modem for
Internet connection

l

system, visualization and operation

) ...
P65 Remote I/O systems
X2X
A Al
% X67 X67
Actuators
Sensors
Motion control
I I Remote I/O systems
CAN .. - . . Sl [ ]
(= = —
- -
ACOPOS  ACOPOS X20 system
Actuators
Sensors

Xe7

X67

Components and technologies

Control system

Power Panel 65

Visualization and operation

Power Panel 65

Motion control

ACOPOS: Intelligent servo drives
ACOPOSmulti: Modular drive system

Remote 1/O systems

X20 system: Slice-based I/0 and control system
X67 system: Remote I/0 with IP67 protection
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Power Panel 65 « Topologies

2.2.2 Power Panel as intelligent HMI, networked with POWERLINK

In this topology, the control program runs on the Power Panel 65. I/O peripherals and drives are connected to the

Power Panel via POWERLINK.

Ethernet TCP/IP Line communication

D

Control system, visualization and operation

v

PP65
X
z Motion control
E‘
& :
H
o
o
I I Remote I/O systems
— M=
— (—

al
ACOPOS ACOPOS X67 X20 system
Sensors Sensors
Actuators Actuators

Components and technologies

Control system Power Panel 65

Visualization and operation Power Panel 65

ACOPOS: Intelligent servo drives
ACOPOSmulti: Modular drive system

Motion control

X20 system: Slice-based I/0O and control system
X67 system: Remote 1/0O with IP67 protection

Remote 1/O systems
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2.3 System overview
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Power Panel 65 « 4PP065.0351-P74
2.4 4PP065.0351-P74

2.4.1 Order data

Model number

Short description

Figure

Power Panel 65

4PP065.0351-P74

Power Panel PP65, 3.5" QVGA color TFT display with touch
screen (resistive), 30 function keys, 128 MB DRAM, 232 kB
SRAM, CompactFlash slot, 1x ETH 10/100, 1x POWERLINK,
2x USB, IP65 protection (front), order application memory sep-
arately Order 0TB103 terminal block separately

Required accessories

Accessories

0TB103.9 Connector 24 VDC - 3-pin female - Screw clamp terminal block
3.31 mm?
0TB103.91 Connector 24 VDC - 3-pin female - Cage clamp terminal block

3.31 mm?

@.®
&

CompactFlash cards

0CFCRD.0128E.01

CompactFlash 128 MB WD extended temp.

0CFCRD.0512E.01

CompactFlash 512 MB WD extended temp.

5CFCRD.016G-06

CompactFlash 16 GB B&R (SLC)

5CFCRD.0512-06

CompactFlash 512 MB B&R (SLC)

5CFCRD.1024-06

CompactFlash 1 GB B&R (SLC)

5CFCRD.2048-06

CompactFlash 2 GB B&R (SLC)

5CFCRD.4096-06

CompactFlash 4 GB B&R (SLC)

5CFCRD.8192-06

CompactFlash 8 GB B&R (SLC)

Optional accessories

Batteries

0AC201.91

Lithium batteries 4 pcs., 3 V /950 mAh button cell

4A0006.00-000

Lithium battery, 3 V / 950 mAh, button cell

Interface modules

4PP065.1F10-1

PP65 interface module, 1 RS232 interface

4PP065.1F23-1

PP65 interface module, 1 RS232 interface, 1 RS485/RS422 in-
terface, RS422 electrically isolated, RS485 electrically isolated
and network-capable, RS232/RS485/RS422 in one connector,
1 CAN interface electrically isolated and network-capable, order
0TB704 terminal block separately

4PP065.1F24-1

PP65 interface module, 1 PROFIBUS DP slave interface electri-
cally isolated and network-capable, 1 RS232 interface, 1 RS422/
RS485 interface, RS422/RS485: electrically isolated and net-
work-capable, RS232/RS422/RS485 in one connector

4PP065.1F33-1

PP65 interface module, 2 CAN interfaces electrically isolated
and network-capable, order 0TB704 terminal block separately

Legend strips

4A0069.00-000

5 piece of DIN A4 legend strips, 14 areas for all in all 35 PP65
3.5" devices, Download the CorelDraw file from the web site.

USB accessories

5MMUSB.2048-01

USB 2.0 flash drive 2048 MB B&R

Table 2: 4PP065.0351-P74 - Order data

2.4.2 Technical data

Model number

4PP065.0351-P74

General information

B&R ID code 0xA966
LED status indicators
Quantity 4
CF (CompactFlash) Orange
Status Red/Green
EPL (POWERLINK) Red/Green
User Green
Battery
Type Renata 950 mAh
Service life 4 years "
Removable Yes, accessible from the outside
Design Lithium ion
Power button No
Reset button No
Backup capacitor
Buffer time 10 min

Table 3: 4PP065.0351-P74 - Technical data
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Power Panel 65 <« 4PP065.0351-P74

Model number

4PP065.0351-P74

Certification
CE Yes
KC Yes
UL cULus E115267
Industrial Control Equipment
Controller

Boot loader, operating system

PP65 supported beginning with version

Automation Runtime, A3.01

Processor

Type Geode LX800, 32-bit x86

Clock frequency 500 MHz

L1 cache 128 kB (64 kB I-cache / 64 kB D-cache)
L2 cache 128 kB

Expanded command set MMX technology, 3D Now
Floating point unit (FPU) Yes

Flash 4 MB (for firmware)
Cooling Passive via heat sink
Mode/Node switches 2, 16 positions each
Remanent variables 32 kB
Watchdog MTCX 2
Real-time clock

Precision At 25°C: Typ. 30 ppm (2.5 seconds) per day 2

Battery-backed Yes
Power failure logic

Controller MTCX 2

Buffer time 10 ms
Graphics

Controller Geode LX800

Memory 8 MB shared memory (allocated in RAM)
Standard memory

RAM 128 MB DDR SDRAM

User RAM 232 kB SRAM
PP65 Compact IF slot 1
Interfaces
CompactFlash slot 1

Quantity 1

Type Type |

Design Primary IDE device
uUsSB

Quantity 2

Type USB 2.0

Design Type A

Transfer rate

Low speed (1.5 Mbit/s), full speed (12 Mbit/s), high speed (480 Mbit/s)

Current-carrying capacity

Max. 500 mA per connection

Ethernet
Quantity 1
Controller Intel 82551ER
Design Shielded RJ45 port (10/100 Base-T)
Transfer rate 10/100 Mbit/s
Max. baud rate 100 Mbit/s
Cables S/STP (Category 5)
LED status indicators Link/Activity
POWERLINK
Quantity 1
Transmission 100 Base-T (ANSV/IEEE 802.3)
Fieldbus POWERLINK (V1/V2)
Type Type 4 4
Design Shielded RJ45 port
Transfer rate 100 Mbit/s
Status LED Link/Activity
Cable length Max. 100 m between two stations (segment length)
Display
Type TFT color
Display size 3.5" (89 mm)
Colors 262,144
Resolution QVGA, 320 x 240 pixels
Contrast 700:1
Viewing angles
Horizontal Direction R / Direction L = 80°
Vertical Direction U / Direction D = 80°
Backlight
Brightness 400 cd/m?
Half-brightness time 50,000 h

Table 3: 4PP065.0351-P74 - Technical data
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Power Panel 65 <« 4PP065.0351-P74

Model number

4PP065.0351-P74

Touch screen
Technology
Controller
Transmittance

Analog, resistive
B&R, 12-bit
70% +10%

Screen rotation

Yes (see chapter "Installation", section "Screen rotation")

Keys
Design Membrane keypad with metallic snap-action disks
Total keys 30 membrane keys

Function keys

14 (with slide-in labels)

System keys

16 (number block, cursor block, control keys)

Service life

> 10% actuations with 1 £0.3 to 3 +0.3 N operating force

Electrical characteristics

Nominal voltage 24 VDC +£25%
Nominal current 0.45A
Inrush current Max. 2.8 A
Power consumption Typ. 10 W
Electrical isolation No
Operating conditions
Installation at elevations above sea level

Maximum 3000 m

EN 60529 protection

Back: IP20 (only with an inserted CompactFlash card)
Front: IP65 / NEMA 250 type 4X, dust and sprayed water protection

Environmental conditions

Operation (continuous)
Operation (occasional)

Temperature
Operation 0to 50°C
Storage -20 to 70°C
Transport -20 to 70°C
Relative humidity
Operation 10 to 90%, non-condensing
Storage T <40°C: 5 to 90%, non-condensing
T > 40°C: <90%, non-condensing
Vibration

2 to 9 Hz: 1.75 mm amplitude / 9 to 200 Hz: 0.5 g
2 to 9 Hz: 3.5 mm amplitude / 9 to 200 Hz: 1 g

Storage 2 to 8 Hz: 7.5 mm amplitude / 8 to 200 Hz: 2 g / 200 to 500 Hz: 4 g
Transport 2 to 8 Hz: 7.5 mm amplitude / 8 to 200 Hz: 2 g / 200 to 500 Hz: 4 g
Shock
Operation 159, 11 ms
Storage 309, 15ms
Transport 309,15 ms
Mechanical characteristics
Housing
Material Polyester
Front Multi-layered panel overlay with insertion slots for key labels
Dimensions
Width 203 mm
Height 145 mm
Depth 56.5 mm
Weight 9 0.5 kg

Table 3: 4PP065.0351-P74 - Technical data

1) Typical service life (at 50% buffer operation: 25°C when device off, 50°C when device on).
Maximum service life in 24h operation (no buffer): 6 years at 25°C, 5 years at 50°C.
Maximum service life when device switched off: 2 years at 25°C, 1 year at 50°C.

2) Maintenance Controller Extended.

3) At max. specified ambient temperature: Typ. 50 ppm (4 s); worst case 100 ppm (8 s)
4) See the help system in Automation Studio under "Communication / POWERLINK / General information / Hardware - IF/LS".
5) Weight including fasteners and battery (46.5 g) but without an interface module.

2.4.3 Supported interface modules

Support for interface modules is provided starting with the following Automation Runtime versions:

Interface modules

4PP065.1F10-1

4PP065.IF23-1 4PP065.1F24-1 4PP065.1F33-1

Automation Runtime version

A3.01

A3.01 A3.07 A3.01

20
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Power Panel 65 <« 4PP065.0351-P74

2.4.4 Diagnostic LEDs

There are four diagnostic LEDs on the back of the PP65.

Information:

2.4.4.1 Diagnostic LEDs up to AR 12.96, D3.01 and A3.06

The behavior of the Status LED has changed starting with AR J2.96, E3.01 and B3.06.

LED Color Status Description
Status Red On Error/Reset
Orange On Boot or Ready mode
User Green On/Off LED operable by the user (with the AsHW library)
EPL See "EPL LED" on page 21.
CF Orange | On | CompactFlash card being accessed

2.4.4.2 Diagnostic LEDs starting with AR J2.96, E3.01 and B3.06

LED Color | Status | Description

Status see following table "Status LED blink codes"

User Green | On/Off | LED operable by the user (with the AsHW library)
EPL See "EPL LED" on page 21.

CF Orange | On | CompactFlash card being accessed

Status LED blink codes

Blink codes (200 ms pattern) Function

Error/Reset

No errors, normal operation

Battery not installed or battery capacity too low

CompactFlash media not found

Reserved for future blink codes

Because blink codes can only signal one error at a time, errors with higher priority take precedence. Fatal errors

have a higher priority than less significant errors (e.g. low battery capacity).

2443 EPL LED

The EPL LED is a green (Status) / red (Error) dual LED. The status of the LEDs has different meanings depending

on the operating mode (Ethernet TCP/IP mode, POWERLINK V1 or POWERLINK V2).
Ethernet TCP/IP mode

The POWERLINK interface can be operated purely as an Ethernet TCP/IP interface.

Green - Status Description
On POWERLINK interface operating purely as an Ethernet TCP/IP interface
POWERLINK V1
EPL LED
Green Red Status of the POWERLINK station
On Off The POWERLINK station is running with no errors.
Off On

A fatal system error has occurred. The error type can be read using the PLC logbook. An irrepara-
ble problem has occurred. The system cannot properly carry out its tasks.
This state can only be changed by resetting the module.

Blinking alternately

The POWERLINK managing node has failed. This error code can only occur when operated as a
controlled node. This means that the configured station number lies within the range 0x01 - OxFD.

Off Blink code

System error: The red blinking LED signals an error code (see "System failure error codes" on
page 23).

Power Panel 65 User's manual V2.21
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POWERLINK V2
Red - Error Description
On The POWERLINK interface is in an error state (failed Ethernet frames, increased number of collisions on the

network, etc.).

If an error occurs in the following statuses, then the green LED blinks over the red LED:
* BASIC_ETHERNET

* PRE_OPERATIONAL_1

* PRE_OPERATIONAL_2

+« READY_TO_OPERATE

Example:
Status
(green) T
t
Error
- [
t
t
Green - Status Description

Off
NOT_ACTIVE

Managing Node (MN)

The bus is monitored for POWERLINK frames. If a frame is not received within the configured time window
(timeout), the interface switches immediately to the PRE_OPERATIONAL_1 state (single flash).

If, however, POWERLINK communication is detected before this time passes, the interface goes directly into the
BASIC_ETHERNET state (flickering).

Controlled node (CN)

The bus is monitored for POWERLINK frames. If a frame is not received within the configured time window
(timeout), the interface switches immediately to the BASIC_ETHERNET state (flickering). If POWERLINK com-
munication is detected before this time expires, however, the interface switches immediately to the PRE_OPER-
ATIONAL_1 state (single flash).

Flickering green (approx. 10 Hz)
BASIC_ETHERNET

The interface is in the BASIC_ETHERNET state and being operated purely as an Ethernet TCP/IP interface.

Managing node (MN)
This state can only be exited by resetting the interface.

Controlled node (CN)

If POWERLINK communication is detected while in this state, the interface switches to the PRE_OPERATION-
AL_1 state (single flash).

In this status, a lit red LED indicates a manager error.

Single flash (approx. 1 Hz)
PRE_OPERATIONAL_1

The interface status is in the PRE_OPERATIONAL_1 state.

Managing node (MN)
The MN starts "reduced cycle" operation. Collisions are allowed on the bus. Cyclic communication is not yet
taking place.

Controlled node (CN)
The CN waits until it receives an SoC frame and then switches to the PRE_OPERATIONAL _2 state (double flash).
In this status, a lit red LED indicates a manager error.

Double flash (approx. 1 Hz)
PRE_OPERATIONAL_2

The interface is in the PRE_OPERATIONAL_2 state.

Managing node (MN)
The MN begins cyclic communication (cyclic input data is not yet being evaluated). The CNs are configured in
this state.

Controlled node (CN)

The interface is normally configured by the manager in this state. A command then switches the state to
READY_TO_OPERATE (triple flash).

In this status, a lit red LED indicates a manager error.

Triple flash (approx. 1 Hz)
READY_TO_OPERATE

The interface is in the READY_TO_OPERATE state.

Managing node (MN)
Cyclic and asynchronous communication is taking place. Received PDO data is ignored.

Controlled node (CN)

The configuration of the interface is complete. Normal cyclic and asynchronous communication is taking place.
The PDO data sent corresponds to the PDO mapping. Cyclic data is not yet being evaluated, however.

In this status, a lit red LED indicates a manager error.

On
OPERATIONAL

The interface is in the OPERATIONAL state.

Blinking (approx. 2.5 Hz)
STOPPED

The interface is in the STOPPED state.

Managing node (MN)
This status is not possible for the MN.

Controlled node (CN)
No output data is being produced, and no input data is being received. It is only possible to switch to or leave this
state after the manager has given the appropriate command.
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System failure error codes

Incorrect configuration or defective hardware can cause a system failure error.
The error code is indicated by the red EPL Error LED using four switch-on phases. Each switch-on phase has a
duration of either 150 ms or 600 ms. The error code is repeated every 2 seconds.

Key . ... 1560 ms
- ... 600 ms
Pause ... 2 second delay
Error description Error code displayed by red EPL LED
RAM error o | o[ o | - Pause o | o | o | - Pause
Hardware error - | e | e - Pause - | e | e | - Pause

2.4.4.4 ACT/ LNK LEDs for the RJ45 interfaces

There are two additional LEDs each for the Ethernet and POWERLINK interfaces.

LED Color Status Description

ACT Orange On No Ethernet or POWERLINK activity on the bus
Blinking Ethernet or POWERLINK activity on the bus

LNK Green On Link established to the remote station

2.4.5 Connection elements

Power supply
Ethernet interface
USB interfaces
POWERLINK interface

2.4.5.1 POWERLINK interface

Interface Pinout
Terminal POWERLINK
POWERLINK interface 1 RXD Receive signal
2 RXD\ Receive signal inverted
3 TXD Transmit signal
L 4 Termination Termination
5 Termination Termination
! 6 TXD\ Transmit signal inverted
Shielded RJ45 port 7 Termination Termination
8 Termination Termination
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2.4.5.2 USB interface

This Power Panel 65 features a USB 2.0 (Universal Serial Bus) host controller with two USB ports that are acces-
sible externally for the user.

I

USB interface
Transfer rate Low speed (1.5 Mbit/s), full speed (12 Mbit/s), high speed (480 Mbit/s)
Power supply Max. 0.5 A per port 2

1) The actual value depends on the operating system or driver being used.
2) Each USB interface is protected by a maintenance-free "USB current-limiting circuit breaker" (max. 0.5 A).

Warning!

Peripheral USB devices can be connected to the USB interfaces on this device. Due to the vast number
of USB devices available on the market, B&R cannot guarantee their performance. All USB devices
provided by B&R are guaranteed to function properly.

Important!

Because of general PC specifications this interface should be handled with extreme care with regard
to EMC, location of cables etc.

2.4.5.3 Ethernet interface

Interface Pinout
Terminal Ethernet
Ethernet interface 1 RXD Receive signal
RXD\ Receive signal inverted
TXD Transmit signal

Lo |

1

Termination Termination
Termination Termination
TXD\ Transmit signal inverted
Termination Termination
Termination Termination

Female RJ45 twisted pair connector
(10BaseT/100BaseT)

O|N[O|O|D[W|IN

2.4.5.4 Power supply

The pinout is listed in the following table and printed on the back of the Power Panel. The Power Panel has reverse
polarity protection that prevents the supply voltage from being connected incorrectly and damaging the device.
Overload protection must be provided by an external fuse (5 A, fast-acting).

Power supply Pinout
Terminal Assignment
_|_ @ _ _|_ 24VDC
@ Functional ground
—_ GND

Required accessories

0TB103.9 Connector, 24 VDC, 3-pin female, 3.31 mm? screw clamps, protected against vibration
by the screw flange

0TB103.91 Connector, 24 VDC, 3-pin female, 3.31 mm? cage clamp terminal block, protected against
vibration by the screw flange

3-pin male multipoint connector

Important!

The functional ground must be connected to ground (e.g. control cabinet) using the shortest possible
path. Using the largest possible conductor cross section on the supply connector is recommended.
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2.4.6 Key assignments

006
PO

Key Bit Key Bit Key Bit Key Bit Key Bit
F1 63 3 37 9 39 T3 8 T9 2
F2 62 4 54 0 44 T4 0 T10 58
F3 61 ) 46 . 52 T5 56 <« 49
F4 60 6 38 d 36 T6 26 A 40

1 53 7 55 T1 24 T7 18 > 33
2 45 8 47 T2 16 T8 10 v 42

2.4.7 Operating mode and node number switches

The Power Panel 65 device is equipped with 2 hex switches that can be used as operating mode or node number
switches. Switch positions 0x01 to OxFE are used to set the INA station number of the Ethernet interface.

Switch position Description

0x00 Reserved

0x01 to OXFE INA node number of the Ethernet interface

OxFF Diagnostic mode:
Boots the CPU in diagnostic mode. Does not initialize program sections in User RAM and User FlashPROM. After diagnostic
mode, the CPU always boots with a warm restart.
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2.4.8 Dimensions
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Installation cutout: 188 +0.5 mm x 130 +0.5 mm
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2.5 4PP065.0351-X74

2.5.1 Order data

Power Panel 65 <« 4PP065.0351-X74

Model number Short description Figure
Power Panel 65
4PP065.0351-X74 Power Panel PP65, 3.5" QVGA color TFT display with touch
screen (resistive), 30 function keys, 128 MB DRAM, 232 kB
SRAM, CompactFlash slot, 1x ETH 10/100, 1x X2X Link, 2x
USB, IP65 protection (front), order application memory sepa-
rately Order 0TB103 and 0TB704 terminal blocks separately
Required accessories
Accessories = =
0TB103.9 Connector 24 VDC - 3-pin female - Screw clamp terminal block Wy Qe @/ :
3.31 mm? e @ _®
0TB103.91 Connector 24 VDC - 3-pin female - Cage clamp terminal block A ot
3.31 mm?
CompactFlash cards
0CFCRD.0128E.01 CompactFlash 128 MB WD extended temp.
0CFCRD.0512E.01 CompactFlash 512 MB WD extended temp.
5CFCRD.016G-06 CompactFlash 16 GB B&R (SLC)
5CFCRD.0512-06 CompactFlash 512 MB B&R (SLC)
5CFCRD.1024-06 CompactFlash 1 GB B&R (SLC)
5CFCRD.2048-06 CompactFlash 2 GB B&R (SLC)
5CFCRD.4096-06 CompactFlash 4 GB B&R (SLC)
5CFCRD.8192-06 CompactFlash 8 GB B&R (SLC)
Terminal blocks
0TB704.9 Accessory terminal block, 4-pin, screw clamps 2.5 mm?
0TB704.91 Accessory terminal block, 4-pin, cage clamps 2.5 mm?
Optional accessories
Batteries
0AC201.91 Lithium batteries 4 pcs., 3 V /950 mAh button cell
4A0006.00-000 Lithium battery, 3 V / 950 mAh, button cell
Interface modules
4PP065.IF10-1 PP65 interface module, 1 RS232 interface
4PP065.1F23-1 PP65 interface module, 1 RS232 interface, 1 RS485/RS422 in-
terface, RS422 electrically isolated, RS485 electrically isolated
and network-capable, RS232/RS485/RS422 in one connector,
1 CAN interface electrically isolated and network-capable, order
0TB704 terminal block separately
4PP065.1F24-1 PP65 interface module, 1 PROFIBUS DP slave interface electri-
cally isolated and network-capable, 1 RS232 interface, 1 RS422/
RS485 interface, RS422/RS485: electrically isolated and net-
work-capable, RS232/RS422/RS485 in one connector
4PP065.1F33-1 PP65 interface module, 2 CAN interfaces electrically isolated
and network-capable, order 0TB704 terminal block separately
Legend strips
4A0069.00-000 5 piece of DIN A4 legend strips, 14 areas for all in all 35 PP65
3.5" devices, Download the CorelDraw file from the web site.
USB accessories
5MMUSB.2048-01 USB 2.0 flash drive 2048 MB B&R
Table 4: 4PP065.0351-X74 - Order data
2.5.2 Technical data
Model number 4PP065.0351-X74
General information
B&R ID code 0xA965
LED status indicators
Quantity 4
CF (CompactFlash) Orange
Status Red/Green
xX2X Orange
User Green
Battery
Type Renata 950 mAh
Service life 4 years "
Removable Yes, accessible from the outside
Design Lithium ion
Power button No
Reset button No
Backup capacitor
Buffer time 10 min

Table 5: 4PP065.0351-X74 - Technical data
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Model number

4PP065.0351-X74

Certification
CE Yes
uL cULus E115267
Industrial Control Equipment
Controller

Boot loader, operating system

PP65 supported beginning with version

Automation Runtime, C2.96

Processor

Type Geode LX800, 32-bit x86

Clock frequency 500 MHz

L1 cache 128 kB (64 kB I-cache / 64 kB D-cache)
L2 cache 128 kB

Expanded command set MMX technology, 3D Now
Floating point unit (FPU) Yes

Flash

4 MB (for firmware)

Cooling

Passive via heat sink

Mode/Node switches

2, 16 positions each

Remanent variables 32 kB
Watchdog MTCX 2
Real-time clock

Precision At 25°C: Typ. 30 ppm (2.5 seconds) per day 2

Battery-backed Yes
Power failure logic

Controller MTCX 2

Buffer time 10 ms
Graphics

Controller Geode LX800

Memory 8 MB shared memory (allocated in RAM)
Standard memory

RAM 128 MB DDR SDRAM

User RAM 232 kB SRAM
PP65 Compact IF slot 1
Interfaces
CompactFlash slot 1

Quantity 1

Type Type |

Design Primary IDE device
uUsB

Quantity 2

Type USB 2.0

Design Type A

Transfer rate

Low speed (1.5 Mbit/s), full speed (12 Mbit/s), high speed (480 Mbit/s)

Current-carrying capacity

Max. 500 mA per connection

Ethernet
Quantity 1
Controller Intel 82551ER
Design Shielded RJ45 port (10/100 Base-T)
Transfer rate 10/100 Mbit/s
Max. baud rate 100 Mbit/s
Cables S/STP (Category 5)
LED status indicators Link/Activity
X2X
Type X2X Link master
Quantity 1
Design 4-pin male multipoint connector
Internal bus supply No
Number of stations Max. 253
Distance between 2 stations Max. 100 m
Network topology Line
Terminating resistor Internal
Display
Type TFT color
Display size 3.5" (89 mm)
Colors 262,144
Resolution QVGA, 320 x 240 pixels
Contrast 700:1
Viewing angles
Horizontal Direction R / Direction L = 80°
Vertical Direction U / Direction D = 80°
Backlight
Brightness 400 cd/m?
Half-brightness time 50,000 h

Table 5: 4PP065.0351-X74 - Technical data
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Model number

4PP065.0351-X74

Touch screen
Technology
Controller
Transmittance

Analog, resistive
B&R, 12-bit
70% +10%

Screen rotation

Yes (see chapter "Installation", section "Screen rotation")

Keys
Design Membrane keypad with metallic snap-action disks
Total keys 30 membrane keys

Function keys

14 (with slide-in labels)

System keys

16 (number block, cursor block, control keys)

Service life

> 10% actuations with 1 £0.3 to 3 +0.3 N operating force

Electrical characteristics

Nominal voltage 24 VDC +£25%
Nominal current 0.45A
Inrush current Max. 2.8 A
Power consumption Typ. 10 W
Electrical isolation No
Operating conditions
Installation at elevations above sea level

Maximum 3000 m

EN 60529 protection

Back: IP20 (only with an inserted CompactFlash card)
Front: IP65 / NEMA 250 type 4X, dust and sprayed water protection

Environmental conditions

Operation (continuous)
Operation (occasional)

Temperature
Operation 0to 50°C
Storage -20 to 70°C
Transport -20 to 70°C
Relative humidity
Operation 10 to 90%, non-condensing
Storage T <40°C: 5 to 90%, non-condensing
T > 40°C: <90%, non-condensing
Vibration

2 to 9 Hz: 1.75 mm amplitude / 9 to 200 Hz: 0.5 g
2 to 9 Hz: 3.5 mm amplitude / 9 to 200 Hz: 1 g

Storage 2 to 8 Hz: 7.5 mm amplitude / 8 to 200 Hz: 2 g / 200 to 500 Hz: 4 g
Transport 2 to 8 Hz: 7.5 mm amplitude / 8 to 200 Hz: 2 g / 200 to 500 Hz: 4 g
Shock
Operation 159, 11 ms
Storage 309, 15ms
Transport 309,15 ms
Mechanical characteristics
Housing
Material Polyester
Front Multi-layered panel overlay with insertion slots for key labels
Dimensions
Width 203 mm
Height 145 mm
Depth 56.5 mm
Weight 4 0.5 kg

Table 5: 4PP065.0351-X74 - Technical data

1) Typical service life (at 50% buffer operation: 25°C when device off, 50°C when device on).
Maximum service life in 24h operation (no buffer): 6 years at 25°C, 5 years at 50°C.
Maximum service life when device switched off: 2 years at 25°C, 1 year at 50°C.

2) Maintenance Controller Extended.

3) At max. specified ambient temperature: Typ. 50 ppm (4 s); worst case 100 ppm (8 s)
4) Weight including fasteners and battery (46.5 g) but without an interface module.

2.5.3 Supported interface modules

Support for interface modules is provided starting with the following Automation Runtime versions:

Interface modules

4PP065.1F10-1

4PP065.IF23-1 4PP065.1F24-1 4PP065.1F33-1

Automation Runtime version

C2.96

C2.96 A3.07 C2.96

Power Panel 65 User's manual V2.21
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2.5.4 Diagnostic LEDs

There are four diagnostic LEDs on the back of the PP65.

©user FJ' ©CF

Information:
The behavior of the Status LED has changed starting with AR J2.96, E3.01 and B3.06.

2.5.4.1 Diagnostic LEDs up to AR 12.96, D3.01 and A3.06

LED Color Status Description
Status Red On Error/Reset

Orange On Boot or Ready mode
User Green On/Off LED operable by the user (with the AsHW library)
X2X Orange On Module sending data via the X2X Link interface
CF Orange On CompactFlash card being accessed

2.5.4.2 Diagnostic LEDs starting with AR J2.96, E3.01 and B3.06

LED Color | Status | Description

Status see following table "Status LED blink codes"

User Green On/Off LED operable by the user (with the AsHW library)
X2X Orange On Module sending data via the X2X Link interface
CF Orange On CompactFlash card being accessed

Status LED blink codes

Blink codes (200 ms pattern)

Function

Error/Reset

No errors, normal operation

Battery not installed or battery capacity too low

CompactFlash media not found

Reserved for future blink codes

Because blink codes can only signal one error at a time, errors with higher priority take precedence. Fatal errors
have a higher priority than less significant errors (e.g. low battery capacity).

2.5.4.3 ACT / LNK LEDs for the RJ45 interface

There are two additional LEDs for the Ethernet interface.

ljj =

I

LNK
<\ (green)

ACT
(orange)

LED Color Status Description

ACT Orange On No Ethernet activity on the bus.
Blinking Ethernet activity on the bus.

LNK Green On Link established to the remote station

30
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2.5.5 Connection elements

Power supply
Ethernet interface
USB interfaces
X2X Link interface

2.5.5.1 X2X Link interface

Interface Pinout
User interface Terminal | X2X Link

X2X Link 1 X2X X2X data

2 X2X1 X2X ground
- _ 0O -
X X X 4 3 X2X\ X2X data inverted
IIIG 4 SHLD Shield
S o o o Required accessories
b ] 0TB704.9 Terminal block accessory, 4-pin, screw clamps, 2.5 mm?

12 3 4 0TB704.91 Terminal block accessory, 4-pin, cage clamps, 2.5 mm?

4-pin male multipoint connector

2.5.5.2 USB interface

This Power Panel 65 features a USB 2.0 (Universal Serial Bus) host controller with two USB ports that are acces-
sible externally for the user.

[

USB interface
Transfer rate Low speed (1.5 Mbit/s), full speed (12 Mbit/s), high speed (480 Mbit/s)
Power supply Max. 0.5 A per port 2

1) The actual value depends on the operating system or driver being used.
2) Each USB interface is protected by a maintenance-free "USB current-limiting circuit breaker" (max. 0.5 A).

Warning!

Peripheral USB devices can be connected to the USB interfaces on this device. Due to the vast number
of USB devices available on the market, B&R cannot guarantee their performance. All USB devices
provided by B&R are guaranteed to function properly.

Important!

Because of general PC specifications this interface should be handled with extreme care with regard
to EMC, location of cables etc.
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2.5.5.3 Ethernet interface

Interface Pinout
Terminal Ethernet
Ethernet interface 1 RXD Receive signal
RXD\ Receive signal inverted
TXD Transmit signal

Termination Termination
Termination Termination
TXD\ Transmit signal inverted
Termination Termination
Termination Termination

Lo

1

Female RJ45 twisted pair connector
(10BaseT/100BaseT)

OIN|oOa|~|wWN

2.5.5.4 Power supply

The pinout is listed in the following table and printed on the back of the Power Panel. The Power Panel has reverse
polarity protection that prevents the supply voltage from being connected incorrectly and damaging the device.
Overload protection must be provided by an external fuse (5 A, fast-acting).

Power supply Pinout
Terminal |Assignment
_|_ @ _ + 24VDC
p - . @ Functional ground

—_ GND

Required accessories
0TB103.9 Connector, 24 VDC, 3-pin female, 3.31 mm? screw clamps, protected against vibration
by the screw flange

0TB103.91 Connector, 24 VDC, 3-pin female, 3.31 mm? cage clamp terminal block, protected against
vibration by the screw flange

3-pin male multipoint connector

Important!

The functional ground must be connected to ground (e.g. control cabinet) using the shortest possible
path. Using the largest possible conductor cross section on the supply connector is recommended.

2.5.6 Key assignments

'@

DEE®E
PDEO®D®

(7]
(4]
0
[
@

00
00
00
00
®

®®

s
Key Bit Key Bit Key Bit Key Bit Key Bit
F1 63 3 37 9 39 T3 8 T9 2
F2 62 4 54 0 44 T4 0 T10 58
F3 61 5 46 . 52 T5 56 < 49
F4 60 6 38 4 36 T6 26 A 40
1 53 7 55 T 24 T7 18 > 33
2 45 8 47 T2 16 T8 10 v 42
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2.5.7 Operating mode and node number switches

The Power Panel 65 device is equipped with 2 hex switches that can be used as operating mode or node number
switches. Switch positions 0x01 to OxFE are used to set the INA station number of the Ethernet interface.

Switch position Description
0x00 Reserved
0x01 to OXFE INA node number of the Ethernet interface

OxFF

Diagnostic mode:

Boots the CPU in diagnostic mode. Does not initialize program sections in User RAM and User FlashPROM. After diagnostic
mode, the CPU always boots with a warm restart.
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2.5.8 Dimensions

clEL

Installation cutout: 188 £0.5 mm x 130 0.5 mm
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2.6 4PP065.0571-P74

2.6.1 Order data

Power Panel 65 <« 4PP065.0571-P74

Model number

Short description

Figure

Power Panel 65

4PP065.0571-P74

Power Panel PP65, 5.7" QVGA color TFT display with touch
screen (resistive), 128 MB DRAM, 232 kB SRAM, Compact-
Flash slot, 1x ETH 10/100, 1x POWERLINK, 2x USB, IP65
protection (front), order application memory separately Order
0TB103 terminal block separately

Required accessories

Accessories

0TB103.9 Connector 24 VDC - 3-pin female - Screw clamp terminal block
3.31 mm?
0TB103.91 Connector 24 VDC - 3-pin female - Cage clamp terminal block

3.31 mm?

CompactFlash cards

0CFCRD.0128E.01

CompactFlash 128 MB WD extended temp.

0CFCRD.0512E.01

CompactFlash 512 MB WD extended temp.

5CFCRD.016G-06

CompactFlash 16 GB B&R (SLC)

5CFCRD.0512-06

CompactFlash 512 MB B&R (SLC)

5CFCRD.1024-06

CompactFlash 1 GB B&R (SLC)

5CFCRD.2048-06

CompactFlash 2 GB B&R (SLC)

5CFCRD.4096-06

CompactFlash 4 GB B&R (SLC)

5CFCRD.8192-06

CompactFlash 8 GB B&R (SLC)

Optional accessories

Batteries

0AC201.91

Lithium batteries 4 pcs., 3 V /950 mAh button cell

4A0006.00-000

Lithium battery, 3 V / 950 mAh, button cell

Interface modules

4PP065.1F10-1

PP65 interface module, 1 RS232 interface

4PP065.1F23-1

PP65 interface module, 1 RS232 interface, 1 RS485/RS422 in-
terface, RS422 electrically isolated, RS485 electrically isolated
and network-capable, RS232/RS485/RS422 in one connector,
1 CAN interface electrically isolated and network-capable, order
0TB704 terminal block separately

4PP065.1F24-1

PP65 interface module, 1 PROFIBUS DP slave interface electri-
cally isolated and network-capable, 1 RS232 interface, 1 RS422/
RS485 interface, RS422/RS485: electrically isolated and net-
work-capable, RS232/RS422/RS485 in one connector

4PP065.1F33-1

PP65 interface module, 2 CAN interfaces electrically isolated
and network-capable, order 0TB704 terminal block separately

USB accessories

5MMUSB.2048-01 USB 2.0 flash drive 2048 MB B&R

Table 6: 4PP065.0571-P74 - Order data

2.6.2 Technical data

Model number 4PP065.0571-P74
General information
B&R ID code 0xA964
LED status indicators
Quantity 4
CF (CompactFlash) Orange
Status Red/Green
EPL (POWERLINK) Red/Green
User Green
Battery
Type Renata 950 mAh
Service life 4 years "
Removable Yes, accessible from the outside
Design Lithium ion
Backup capacitor
Buffer time 10 min
Certification
CE Yes
UL cULus E115267
Industrial Control Equipment
Controller
Boot loader, operating system
PP65 supported beginning with version Automation Runtime, A3.01

Table 7: 4PP065.0571-P74 - Technical data
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Model number

4PP065.0571-P74

Processor
Type Geode LX800, 32-bit x86
Clock frequency 500 MHz
L1 cache 128 kB (64 kB I-cache / 64 kB D-cache)
L2 cache 128 kB
Expanded command set MMX technology, 3D Now
Floating point unit (FPU) Yes

Flash 4 MB (for firmware)
Cooling Passive via heat sink
Mode/Node switches 2, 16 positions each
Remanent variables 32 kB
Watchdog MTCX 2
Real-time clock

Precision At 25°C: Typ. 30 ppm (2.5 seconds) per day 2

Battery-backed Yes
Power failure logic

Controller MTCX 2

Buffer time 10 ms
Graphics

Controller Geode LX800

Memory 8 MB shared memory (allocated in RAM)
Standard memory

RAM 128 MB DDR SDRAM

User RAM 232 kB SRAM
PP65 Compact IF slot 1
Interfaces
CompactFlash slot 1

Quantity 1

Type Type |

Design Primary IDE device
uUsSB

Quantity 2

Type USB 2.0

Design Type A

Transfer rate

Low speed (1.5 Mbit/s), full speed (12 Mbit/s), high speed (480 Mbit/s)

Current-carrying capacity

Max. 500 mA per connection

Ethernet
Quantity 1
Controller Intel 82551ER
Design Shielded RJ45 port (10/100 Base-T)
Transfer rate 10/100 Mbit/s
Max. baud rate 100 Mbit/s
Cables S/STP (Category 5)
LED status indicators Link/Activity
POWERLINK
Quantity 1
Transmission 100 Base-T (ANSI/IEEE 802.3)
Fieldbus POWERLINK (V1/V2)
Type Type 4 4
Design Shielded RJ45 port
Transfer rate 100 Mbit/s
Status LED Link/Activity
Cable length Max. 100 m between two stations (segment length)
Display
Type TFT color
Display size 5.7" (144 mm)
Colors 262,144
Resolution QVGA, 320 x 240 pixels
Contrast 350:1
Viewing angles
Horizontal Direction R / Direction L = 60°
Vertical Direction U = 65° / Direction D = 50°
Backlight
Brightness 500 cd/m?
Half-brightness time 50,000 h

Touch screen

Technology Analog, resistive
Controller B&R, 12-bit
Transmittance 70% +10%

Screen rotation

Yes (see chapter "Installation”, section "Screen rotation")

Electrical characteristics

Nominal voltage

24 VDC #25%

Table 7: 4PP065.0571-P74 - Technical data
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Model number

4PP065.0571-P74

Nominal current 0.45A
Inrush current Max. 2.8 A
Power consumption Typ. 10 W
Electrical isolation No
Operating conditions
Installation at elevations above sea level

Maximum 3000 m

EN 60529 protection

Back: IP20 (only with an inserted CompactFlash card)
Front: IP65 / NEMA 250 type 4X, dust and sprayed water protection

Environmental conditions

Operation (continuous)
Operation (occasional)

Temperature
Operation 0to 50°C
Storage -20to 70°C
Transport -20to 70°C
Relative humidity
Operation 10 to 90%, non-condensing
Storage T <40°C: 5 to 90%, non-condensing
T > 40°C: <90%, non-condensing
Vibration

2 to 9 Hz: 1.75 mm amplitude / 9 to 200 Hz: 0.5 g
2 to 9 Hz: 3.5 mm amplitude / 9 to 200 Hz: 1 g

Storage 2 to 8 Hz: 7.5 mm amplitude / 8 to 200 Hz: 2 g / 200 to 500 Hz: 4 g
Transport 2 to 8 Hz: 7.5 mm amplitude / 8 to 200 Hz: 2 g / 200 to 500 Hz: 4 g
Shock
Operation 159, 11 ms
Storage 309,15 ms
Transport 309, 15ms
Mechanical characteristics
Housing
Material Polyester
Front Multi-layered panel overlay
Dimensions
Width 203 mm
Height 145 mm
Depth 56.5 mm
Weight 5 0.75 kg

Table 7: 4PP065.0571-P74 - Technical data

1) Typical service life (at 50% buffer operation: 25°C when device off, 50°C when device on).
Maximum service life in 24h operation (no buffer): 6 years at 25°C, 5 years at 50°C.
Maximum service life when device switched off: 2 years at 25°C, 1 year at 50°C.

2) Maintenance Controller Extended.

3) At max. specified ambient temperature: Typ. 50 ppm (4 s); worst case 100 ppm (8 s)
4) See the help system in Automation Studio under "Communication / POWERLINK / General information / Hardware - IF/LS".
5) Weight including fasteners and battery (46.5 g) but without an interface module.

2.6.3 Supported interface modules

Support for interface modules is provided starting with the following Automation Runtime versions:

Interface modules

4PP065.1F10-1

4PP065.1F23-1 4PP065.1F24-1

4PP065.1F33-1

Automation Runtime version

A3.01

A3.01 A3.07

2.6.4 Diagnostic LEDs

There are four diagnostic LEDs on the back of the PP65.

Information:

The behavior of the Status LED has changed starting with AR J2.96, E3.01 and B3.06.

Power Panel 65 User's manual V2.21
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2.6.4.1 Diagnostic LEDs up to AR 12.96, D3.01 and A3.06

LED Color Status Description
Status Red On Error/Reset
Orange On Boot or Ready mode
User Green On/Off LED operable by the user (with the AsHW library)
EPL See "EPL LED" on page 38.
CF Orange | On | CompactFlash card being accessed

2.6.4.2 Diagnostic LEDs starting with AR J2.96, E3.01 and B3.06

LED Color | Status | Description

Status see following table "Status LED blink codes"

User Green | On/Off | LED operable by the user (with the AsHW library)
EPL See "EPL LED" on page 38.

CF Orange | On | CompactFlash card being accessed

Function
Error/Reset

Blink codes (200 ms pattern)

No errors, normal operation

Battery not installed or battery capacity too low
CompactFlash media not found

Reserved for future blink codes

Because blink codes can only signal one error at a time, errors with higher priority take precedence. Fatal errors
have a higher priority than less significant errors (e.g. low battery capacity).

2.6.4.3 EPL LED

The EPL LED is a green (Status) / red (Error) dual LED. The status of the LEDs has different meanings depending
on the operating mode (Ethernet TCP/IP mode, POWERLINK V1 or POWERLINK V2).
Ethernet TCP/IP mode

The POWERLINK interface can be operated purely as an Ethernet TCP/IP interface.

Green - Status Description
On POWERLINK interface operating purely as an Ethernet TCP/IP interface
POWERLINK V1
EPL LED Status of the POWERLINK station
Green Red
On Off The POWERLINK station is running with no errors.
Off On A fatal system error has occurred. The error type can be read using the PLC logbook. An irrepara-

ble problem has occurred. The system cannot properly carry out its tasks.

This state can only be changed by resetting the module.

The POWERLINK managing node has failed. This error code can only occur when operated as a
controlled node. This means that the configured station number lies within the range 0x01 - OxFD.

Blinking alternately

Off Blink code System error: The red blinking LED signals an error code (see "System stop error codes" on
page 39).
POWERLINK V2
Red - Error Description
On The POWERLINK interface is in an error state (failed Ethernet frames, increased number of collisions on the

network, etc.).

If an error occurs in the following statuses, then the green LED blinks over the red LED:
* BASIC_ETHERNET

* PRE_OPERATIONAL_1

* PRE_OPERATIONAL_2

*« READY_TO_OPERATE

Example:
Status
et I
t
Error
e [

t

t

38 Power Panel 65 User's manual V2.21



Power Panel 65 <« 4PP065.0571-P74

Green - Status Description
Off Managing Node (MN)
NOT_ACTIVE The bus is monitored for POWERLINK frames. If a frame is not received within the configured time window

(timeout), the interface switches immediately to the PRE_OPERATIONAL_1 state (single flash).
If, however, POWERLINK communication is detected before this time passes, the interface goes directly into the
BASIC_ETHERNET state (flickering).

Controlled node (CN)

The bus is monitored for POWERLINK frames. If a frame is not received within the configured time window
(timeout), the interface switches immediately to the BASIC_ETHERNET state (flickering). If POWERLINK com-
munication is detected before this time expires, however, the interface switches immediately to the PRE_OPER-
ATIONAL_ 1 state (single flash).

Flickering green (approx. 10 Hz) The interface is in the BASIC_ETHERNET state and being operated purely as an Ethernet TCP/IP interface.
BASIC_ETHERNET

Managing node (MN)
This state can only be exited by resetting the interface.

Controlled node (CN)

If POWERLINK communication is detected while in this state, the interface switches to the PRE_OPERATION-
AL_1 state (single flash).

In this status, a lit red LED indicates a manager error.

Single flash (approx. 1 Hz) The interface status is in the PRE_OPERATIONAL_1 state.

PRE_OPERATIONAL_1

Managing node (MN)
The MN starts "reduced cycle" operation. Collisions are allowed on the bus. Cyclic communication is not yet
taking place.

Controlled node (CN)

The CN waits until it receives an SoC frame and then switches to the PRE_OPERATIONAL_2 state (double flash).
In this status, a lit red LED indicates a manager error.

Double flash (approx. 1 Hz) The interface is in the PRE_OPERATIONAL_2 state.

PRE_OPERATIONAL_2

Managing node (MN)
The MN begins cyclic communication (cyclic input data is not yet being evaluated). The CNs are configured in
this state.

Controlled node (CN)

The interface is normally configured by the manager in this state. A command then switches the state to
READY_TO_OPERATE (triple flash).

In this status, a lit red LED indicates a manager error.

Triple flash (approx. 1 Hz) The interface is in the READY_TO_OPERATE state.

READY_TO_OPERATE

Managing node (MN)
Cyclic and asynchronous communication is taking place. Received PDO data is ignored.

Controlled node (CN)

The configuration of the interface is complete. Normal cyclic and asynchronous communication is taking place.
The PDO data sent corresponds to the PDO mapping. Cyclic data is not yet being evaluated, however.

In this status, a lit red LED indicates a manager error.

On The interface is in the OPERATIONAL state.
OPERATIONAL

Blinking (approx. 2.5 Hz) The interface is in the STOPPED state.
STOPPED

Managing node (MN)
This status is not possible for the MN.

Controlled node (CN)
No output data is being produced, and no input data is being received. It is only possible to switch to or leave this
state after the manager has given the appropriate command.

System stop error codes

Incorrect configuration or defective hardware can cause a system failure error.
The error code is indicated by the red EPL Error LED using four switch-on phases. Each switch-on phase has a
duration of either 150 ms or 600 ms. The error code is repeated every 2 seconds.

Key . ... 150 ms
- ... 600 ms
Pause ... 2 second delay
Error description Error code displayed by red EPL LED
RAM error o | o[ o | - Pause o | o | o | - Pause
Hardware error - | e | | - Pause - | e | | - Pause
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2.6.4.4 ACT / LNK LEDs for the RJ45 interfaces

There are two additional LEDs each for the Ethernet and POWERLINK interfaces.

LED Color Status Description

ACT Orange On No Ethernet or POWERLINK activity on the bus
Blinking Ethernet or POWERLINK activity on the bus

LNK Green On Link established to the remote station

2.6.5 Connection elements

Power supply
Ethernet interface
USB interfaces
POWERLINK interface

2.6.5.1 POWERLINK interface

Shielded RJ45 port

Interface Pinout
Terminal |POWERLINK
POWERLINK interface 1 RXD Receive signal
RXD\ Receive signal inverted
TXD Transmit signal

Termination Termination

Termination Termination

TXD\ Transmit signal

inverted

Termination Termination

OIN|oOfa|~|wWN

Termination Termination
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2.6.5.2 USB interface

This Power Panel 65 features a USB 2.0 (Universal Serial Bus) host controller with two USB ports that are acces-
sible externally for the user.

I

USB interface
Transfer rate Low speed (1.5 Mbit/s), full speed (12 Mbit/s), high speed (480 Mbit/s)
Power supply Max. 0.5 A per port 2

1) The actual value depends on the operating system or driver being used.
2) Each USB interface is protected by a maintenance-free "USB current-limiting circuit breaker" (max. 0.5 A).

Warning!

Peripheral USB devices can be connected to the USB interfaces on this device. Due to the vast number
of USB devices available on the market, B&R cannot guarantee their performance. All USB devices
provided by B&R are guaranteed to function properly.

Important!

Because of general PC specifications this interface should be handled with extreme care with regard
to EMC, location of cables etc.

2.6.5.3 Ethernet interface

Interface Pinout
Terminal Ethernet
Ethernet interface 1 RXD Receive signal
RXD\ Receive signal inverted
TXD Transmit signal

Lo |

1

Termination Termination
Termination Termination
TXD\ Transmit signal inverted
Termination Termination
Termination Termination

Female RJ45 twisted pair connector
(10BaseT/100BaseT)

O|N[O|O|D[W|IN

2.6.5.4 Power supply

The pinout is listed in the following table and printed on the back of the Power Panel. The Power Panel has reverse
polarity protection that prevents the supply voltage from being connected incorrectly and damaging the device.
Overload protection must be provided by an external fuse (5 A, fast-acting).

Power supply Pinout
Terminal Assignment
_|_ @ _ _|_ 24VDC
@ Functional ground
—_ GND

Required accessories

0TB103.9 Connector, 24 VDC, 3-pin female, 3.31 mm? screw clamps, protected against vibration
by the screw flange

0TB103.91 Connector, 24 VDC, 3-pin female, 3.31 mm? cage clamp terminal block, protected against
vibration by the screw flange

3-pin male multipoint connector

Important!

The functional ground must be connected to ground (e.g. control cabinet) using the shortest possible
path. Using the largest possible conductor cross section on the supply connector is recommended.
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2.6.6 Operating mode and node number switches

The Power Panel 65 device is equipped with 2 hex switches that can be used as operating mode or node number
switches. Switch positions 0x01 to OxFE are used to set the INA station number of the Ethernet interface.

Switch position Description
0x00 Reserved
0x01 to OXFE INA node number of the Ethernet interface

OxFF

Diagnostic mode:

Boots the CPU in diagnostic mode. Does not initialize program sections in User RAM and User FlashPROM. After diagnostic
mode, the CPU always boots with a warm restart.
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2.6.7 Dimensions

" ] ) ,,
B e
@ | c e T
‘S_g 194 -
203 .
i Oo— L
27.3
51

Installation cutout: 188 +0.5 mm x 130 0.5 mm
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2.7 4PP065.0571-X74

2.7.1 Order data

Model number

Short description

Figure

Power Panel 65

4PP065.0571-X74

Power Panel PP65, 5.7" QVGA color TFT display with touch
screen (resistive), 128 MB DRAM, 232 kB SRAM, Compact-
Flash slot, 1x ETH 10/100, 1x X2X Link, 2x USB, IP65 protection
(front), order application memory separately Order 0TB103 and
0TB704 terminal blocks separately

Required accessories

Accessories

0TB103.9 Connector 24 VDC - 3-pin female - Screw clamp terminal block
3.31 mm?
0TB103.91 Connector 24 VDC - 3-pin female - Cage clamp terminal block

3.31 mm?

CompactFlash cards

0CFCRD.0128E.01

CompactFlash 128 MB WD extended temp.

0CFCRD.0512E.01

CompactFlash 512 MB WD extended temp.

5CFCRD.016G-06

CompactFlash 16 GB B&R (SLC)

5CFCRD.0512-06

CompactFlash 512 MB B&R (SLC)

5CFCRD.1024-06

CompactFlash 1 GB B&R (SLC)

5CFCRD.2048-06

CompactFlash 2 GB B&R (SLC)

5CFCRD.4096-06

CompactFlash 4 GB B&R (SLC)

5CFCRD.8192-06

CompactFlash 8 GB B&R (SLC)

Terminal blocks

0TB704.9 Accessory terminal block, 4-pin, screw clamps 2.5 mm?
0TB704.91 Accessory terminal block, 4-pin, cage clamps 2.5 mm?
Optional accessories

Batteries
0AC201.91 Lithium batteries 4 pcs., 3 V /950 mAh button cell

4A0006.00-000

Lithium battery, 3 V / 950 mAh, button cell

Interface modules

4PP065.IF10-1

PP65 interface module, 1 RS232 interface

4PP065.1F23-1

PP65 interface module, 1 RS232 interface, 1 RS485/RS422 in-
terface, RS422 electrically isolated, RS485 electrically isolated
and network-capable, RS232/RS485/RS422 in one connector,
1 CAN interface electrically isolated and network-capable, order
0TB704 terminal block separately

4PP065.1F24-1

PP65 interface module, 1 PROFIBUS DP slave interface electri-
cally isolated and network-capable, 1 RS232 interface, 1 RS422/
RS485 interface, RS422/RS485: electrically isolated and net-
work-capable, RS232/RS422/RS485 in one connector

4PP065.1F33-1

PP65 interface module, 2 CAN interfaces electrically isolated
and network-capable, order 0TB704 terminal block separately

USB accessories

5MMUSB.2048-01

USB 2.0 flash drive 2048 MB B&R

Table 8: 4PP065.0571-X74 - Order data

2.7.2 Technical data

Model number

4PP065.0571-X74

General information

B&R ID code 0xA963
LED status indicators
Quantity 4
CF (CompactFlash) Orange
Status Red/Green
X2X Orange
User Green
Battery
Type Renata 950 mAh
Service life 4 years "
Removable Yes, accessible from the outside
Design Lithium ion
Backup capacitor
Buffer time 10 min
Certification
CE Yes
uL cULus E115267

Industrial Control Equipment

Table 9: 4PP065.0571-X74 - Technical data
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Model number

4PP065.0571-X74

Controller

Boot loader, operating system

PP65 supported beginning with version

Automation Runtime, C2.96

Processor

Type Geode LX800, 32-bit x86

Clock frequency 500 MHz

L1 cache 128 kB (64 kB I-cache / 64 kB D-cache)
L2 cache 128 kB

Expanded command set MMX technology, 3D Now
Floating point unit (FPU) Yes

Flash

4 MB (for firmware)

Cooling

Passive via heat sink

Mode/Node switches

2, 16 positions each

Remanent variables 32 kB
Watchdog MTCX 2
Real-time clock

Precision At 25°C: Typ. 30 ppm (2.5 seconds) per day 2

Battery-backed Yes
Power failure logic

Controller MTCX 2

Buffer time 10 ms
Graphics

Controller Geode LX800

Memory 8 MB shared memory (allocated in RAM)
Standard memory

RAM 128 MB DDR SDRAM

User RAM 232 kB SRAM
PP65 Compact IF slot 1
Interfaces
CompactFlash slot 1

Quantity 1

Type Type |

Design Primary IDE device
uUsSB

Quantity 2

Type USB 2.0

Design Type A

Transfer rate

Low speed (1.5 Mbit/s), full speed (12 Mbit/s), high speed (480 Mbit/s)

Current-carrying capacity

Max. 500 mA per connection

Ethernet
Quantity 1
Controller Intel 82551ER
Design Shielded RJ45 port (10/100 Base-T)
Transfer rate 10/100 Mbit/s
Max. baud rate 100 Mbit/s
Cables S/STP (Category 5)
LED status indicators Link/Activity
X2X
Type X2X Link master
Quantity 1
Design 4-pin male multipoint connector
Internal bus supply No
Number of stations Max. 253
Distance between 2 stations Max. 100 m
Network topology Line
Terminating resistor Internal
Display
Type TFT color
Display size 5.7" (144 mm)
Colors 262,144
Resolution QVGA, 320 x 240 pixels
Contrast 350:1
Viewing angles
Horizontal Direction R / Direction L = 60°
Vertical Direction U = 65° / Direction D = 50°
Backlight
Brightness 500 cd/m?
Half-brightness time 50,000 h

Touch screen

Technology

Analog, resistive

Controller

B&R, 12-bit

Transmittance

70% +10%

Table 9: 4PP065.0571-X74 - Technical data
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Model number

4PP065.0571-X74

Screen rotation

Yes (see chapter "Installation", section "Screen rotation")

Electrical characteristics

Nominal voltage 24 VDC #25%
Nominal current 0.45A
Inrush current Max. 2.8 A
Power consumption Typ. 10 W
Electrical isolation No
Operating conditions
Installation at elevations above sea level

Maximum 3000 m

EN 60529 protection

Back: IP20 (only with an inserted CompactFlash card)
Front: IP65 / NEMA 250 type 4X, dust and sprayed water protection

Environmental conditions

Operation (continuous)
Operation (occasional)

Temperature
Operation 0to 50°C
Storage -20to 70°C
Transport -20to 70°C
Relative humidity
Operation 10 to 90%, non-condensing
Storage T <40°C: 5 to 90%, non-condensing
T > 40°C: <90%, non-condensing
Vibration

2 to 9 Hz: 1.75 mm amplitude / 9 to 200 Hz: 0.5 g
2 to 9 Hz: 3.5 mm amplitude / 9 to 200 Hz: 1 g

Storage 2 to 8 Hz: 7.5 mm amplitude / 8 to 200 Hz: 2 g / 200 to 500 Hz: 4 g
Transport 2 to 8 Hz: 7.5 mm amplitude / 8 to 200 Hz: 2 g / 200 to 500 Hz: 4 g
Shock
Operation 159, 11 ms
Storage 309,15 ms
Transport 30g,15ms
Mechanical characteristics
Housing
Material Polyester
Front Multi-layered panel overlay
Dimensions
Width 203 mm
Height 145 mm
Depth 56.5 mm
Weight 4 0.75 kg

Table 9: 4PP065.0571-X74 - Technical data

1) Typical service life (at 50% buffer operation: 25°C when device off, 50°C when device on).

Maximum service life in 24h operation (no buffer): 6 years at 25°C, 5 years at 50°C.
Maximum service life when device switched off: 2 years at 25°C, 1 year at 50°C.
2) Maintenance Controller Extended.

3) At max. specified ambient temperature: Typ. 50 ppm (4 s); worst case 100 ppm (8 s)

4) Weight including fasteners and battery (46.5 g) but without an interface module.

2.7.3 Supported interface modules

Support for interface modules is provided starting with the following Automation Runtime versions:

Interface modules

4PP065.1F10-1

4PP065.IF23-1

4PP065.1F24-1

4PP065.IF33-1

Automation Runtime version C2.96

A3.07 C2.96

2.7.4 Diagnostic LEDs

There are four diagnostic LEDs on the back of the PP65.

Information:

The behavior of the Status LED has changed starting with AR J2.96, E3.01 and B3.06.
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2.7.4.1 Diagnostic LEDs up to AR 12.96, D3.01 and A3.06

LED Color Status Description
Status Red On Error/Reset

Orange On Boot or Ready mode
User Green On/Off LED operable by the user (with the AsHW library)
X2X Orange On Module sending data via the X2X Link interface
CF Orange On CompactFlash card being accessed

2.7.4.2 Diagnostic LEDs starting with AR J2.96, E3.01 and B3.06

LED Color | Status | Description

Status see following table "Status LED blink codes"

User Green On/Off LED operable by the user (with the AsHW library)
X2X Orange On Module sending data via the X2X Link interface
CF Orange On CompactFlash card being accessed

Blink codes (200 ms pattern)

Function

Error/Reset

No errors, normal operation

Battery not installed or battery capacity too low
CompactFlash media not found

Reserved for future blink codes

Because blink codes can only signal one error at a time, errors with higher priority take precedence. Fatal errors
have a higher priority than less significant errors (e.g. low battery capacity).

2.7.4.3 ACT / LNK LEDs for the RJ45 interface

There are two additional LEDs for the Ethernet interface.

ACT
(orange)

LED Color Status Description

ACT Orange On No Ethernet activity on the bus.
Blinking Ethernet activity on the bus.

LNK Green On Link established to the remote station

2.7.5 Connection elements

Power supply
Ethernet interface

USB interfaces
X2X Link interface

Power Panel 65 User's manual V2.21
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2.7.5.1 X2X Link interface

Interface Pinout
User interface Terminal |X2X Link
X2X Link 1 X2X X2X data
2 X2X1 X2X ground
40 -
X X X 3 X2X\ X2X data inverted
NN N I -
X X X O 4 SHLD Shield
Required accessories
o o o o
0TB704.9 Terminal block accessory, 4-pin, screw clamps, 2.5 mm?
0TB704.91 Terminal block accessory, 4-pin, cage clamps, 2.5 mm?

4-pin male multipoint connector

2.7.5.2 USB interface

This Power Panel 65 features a USB 2.0 (Universal Serial Bus) host controller with two USB ports that are acces-
sible externally for the user.

USB interface
Transfer rate " Low speed (1.5 Mbit/s), full speed (12 Mbit/s), high speed (480 Mbit/s)
Power supply Max. 0.5 A per port 2

1) The actual value depends on the operating system or driver being used.
2) Each USB interface is protected by a maintenance-free "USB current-limiting circuit breaker" (max. 0.5 A).

Warning!

Peripheral USB devices can be connected to the USB interfaces on this device. Due to the vast number
of USB devices available on the market, B&R cannot guarantee their performance. All USB devices
provided by B&R are guaranteed to function properly.

Important!

Because of general PC specifications this interface should be handled with extreme care with regard
to EMC, location of cables etc.

2.7.5.3 Ethernet interface

Interface Pinout
Terminal Ethernet
Ethernet interface 1 RXD Receive signal
RXD\ Receive signal inverted
TXD Transmit signal

Termination Termination
Termination Termination
TXD\ Transmit signal inverted
Termination Termination
Termination Termination

Female RJ45 twisted pair connector
(10BaseT/100BaseT)

o|N[o(g|~WN
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2.7.5.4 Power supply
The pinout is listed in the following table and printed on the back of the Power Panel. The Power Panel has reverse

polarity protection that prevents the supply voltage from being connected incorrectly and damaging the device.
Overload protection must be provided by an external fuse (5 A, fast-acting).

Power supply Pinout
Terminal Assignment
e @ Functional ground

—_ GND

Required accessories
0TB103.9 Connector, 24 VDC, 3-pin female, 3.31 mm? screw clamps, protected against vibration
by the screw flange

0TB103.91 Connector, 24 VDC, 3-pin female, 3.31 mm? cage clamp terminal block, protected against
vibration by the screw flange

3-pin male multipoint connector

Important!

The functional ground must be connected to ground (e.g. control cabinet) using the shortest possible
path. Using the largest possible conductor cross section on the supply connector is recommended.

2.7.6 Operating mode and node number switches

PN TN

The Power Panel 65 device is equipped with 2 hex switches that can be used as operating mode or node number
switches. Switch positions 0x01 to OXFE are used to set the INA station number of the Ethernet interface.

Switch position Description

0x00 Reserved

0x01 to OxFE INA node number of the Ethernet interface

OxFF Diagnostic mode:
Boots the CPU in diagnostic mode. Does not initialize program sections in User RAM and User FlashPROM. After diagnostic
mode, the CPU always boots with a warm restart.
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2.7.7 Dimensions
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Installation cutout: 188 +0.5 mm x 130 0.5 mm
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2.8.1 Order data

Power Panel 65 < 4PP065.0571-P74F

Model number

Short description

Figure

Power Panel 65

4PP065.0571-P74F

Power Panel PP65, 5.7" QVGA color TFT display with touch
screen (resistive), 10 function keys, 128 MB DRAM, 232 kB
SRAM, CompactFlash slot, 1x ETH 10/100, 1x POWERLINK,
2x USB, IP65 protection (front), order application memory sep-
arately Order 0TB103 terminal block separately

Required accessories

Accessories

0TB103.9 Connector 24 VDC - 3-pin female - Screw clamp terminal block
3.31 mm?
0TB103.91 Connector 24 VDC - 3-pin female - Cage clamp terminal block

3.31 mm?

CompactFlash cards

0CFCRD.0128E.01

CompactFlash 128 MB WD extended temp.

0CFCRD.0512E.01

CompactFlash 512 MB WD extended temp.

5CFCRD.016G-06

CompactFlash 16 GB B&R (SLC)

5CFCRD.0512-06

CompactFlash 512 MB B&R (SLC)

5CFCRD.1024-06

CompactFlash 1 GB B&R (SLC)

5CFCRD.2048-06

CompactFlash 2 GB B&R (SLC)

5CFCRD.4096-06

CompactFlash 4 GB B&R (SLC)

5CFCRD.8192-06

CompactFlash 8 GB B&R (SLC)

Optional accessories

Batteries

0AC201.91

Lithium batteries 4 pcs., 3 V /950 mAh button cell

4A0006.00-000

Lithium battery, 3 V / 950 mAh, button cell

Interface modules

4PP065.1F10-1

PP65 interface module, 1 RS232 interface

4PP065.1F23-1

PP65 interface module, 1 RS232 interface, 1 RS485/RS422 in-
terface, RS422 electrically isolated, RS485 electrically isolated
and network-capable, RS232/RS485/RS422 in one connector,
1 CAN interface electrically isolated and network-capable, order
0TB704 terminal block separately

4PP065.1F24-1

PP65 interface module, 1 PROFIBUS DP slave interface electri-
cally isolated and network-capable, 1 RS232 interface, 1 RS422/
RS485 interface, RS422/RS485: electrically isolated and net-
work-capable, RS232/RS422/RS485 in one connector

4PP065.1F33-1

PP65 interface module, 2 CAN interfaces electrically isolated
and network-capable, order 0TB704 terminal block separately

Legend strips

4A0075.00-000

5 piece of DIN A4 legend strips, 16 areas for all in all 40 PP65
5.7" devices, Download the CorelDraw file from the web site.

USB accessories

5MMUSB.2048-01

USB 2.0 flash drive 2048 MB B&R

Table 10: 4PP065.0571-P74F - Order data

2.8.2 Technical data

Model number 4PP065.0571-P74F
General information
B&R ID code 0xB9BD
LED status indicators
Quantity 4
CF (CompactFlash) Orange
Status Red/Green
EPL (POWERLINK) Red/Green
User Green
Battery
Type Renata 950 mAh
Service life 4 years "
Removable Yes, accessible from the outside
Design Lithium ion
Backup capacitor
Buffer time 10 min
Certification
CE Yes
UL cULus E115267
Industrial Control Equipment

Table 11: 4PP065.0571-P74F - Technical data
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Model number

4PP065.0571-P74F

Controller

Boot loader, operating system

PP65 supported beginning with version

Automation Runtime, A3.01

Processor

Type Geode LX800, 32-bit x86

Clock frequency 500 MHz

L1 cache 128 kB (64 kB I-cache / 64 kB D-cache)
L2 cache 128 kB

Expanded command set MMX technology, 3D Now
Floating point unit (FPU) Yes

Flash

4 MB (for firmware)

Cooling

Passive via heat sink

Mode/Node switches

2, 16 positions each

Remanent variables 32 kB
Watchdog MTCX 2
Real-time clock

Precision At 25°C: Typ. 30 ppm (2.5 seconds) per day 2

Battery-backed Yes
Power failure logic

Controller MTCX 2

Buffer time 10 ms
Graphics

Controller Geode LX800

Memory 8 MB shared memory (allocated in RAM)
Standard memory

RAM 128 MB DDR SDRAM

User RAM 232 kB SRAM
PP65 Compact IF slot 1
Interfaces
CompactFlash slot 1

Quantity 1

Type Type |

Design Primary IDE device
uUsSB

Quantity 2

Type USB 2.0

Design Type A

Transfer rate

Low speed (1.5 Mbit/s), full speed (12 Mbit/s), high speed (480 Mbit/s)

Current-carrying capacity

Max. 500 mA per connection

Ethernet
Quantity 1
Controller Intel 82551ER
Design Shielded RJ45 port (10/100 Base-T)
Transfer rate 10/100 Mbit/s
Max. baud rate 100 Mbit/s
Cables S/STP (Category 5)
LED status indicators Link/Activity
POWERLINK
Quantity 1
Transmission 100 Base-T (ANSV/IEEE 802.3)
Fieldbus POWERLINK (V1/V2)
Type Type 4 4
Design Shielded RJ45 port
Transfer rate 100 Mbit/s
Status LED Link/Activity
Cable length Max. 100 m between two stations (segment length)
Display
Type TFT color
Display size 5.7" (144 mm)
Colors 262,144
Resolution QVGA, 320 x 240 pixels
Contrast 350:1
Viewing angles
Horizontal Direction R / Direction L = 60°
Vertical Direction U = 65° / Direction D = 50°
Backlight
Brightness 500 cd/m?
Half-brightness time 50,000 h

Touch screen

Technology

Analog, resistive

Controller

B&R, 12-bit

Transmittance

70% +10%

Table 11: 4PP065.0571-P74F - Technical data
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Model number

4PP065.0571-P74F

Screen rotation

Yes (see chapter "Installation", section "Screen rotation")

Keys

Design Membrane keypad with metallic snap-action disks
Total keys 10 membrane keys

Function keys 10 (with slide-in labels)

Service life > 106 actuations with 1 0.3 to 3 £0.3 N operating force

Electrical characteristics

Nominal voltage

24 VDC #25%

Nominal current 0.45A
Inrush current Max. 2.8 A
Power consumption Typ. 10 W
Electrical isolation No
Operating conditions
Installation at elevations above sea level

Maximum Max. 3000 m

EN 60529 protection

Back: IP20 (only with an inserted CompactFlash card)
Front: IP65 / NEMA 250 type 4X, dust and sprayed water protection

Environmental conditions

Operation (continuous)
Operation (occasional)

Temperature
Operation 0to 50°C
Storage -20to 70°C
Transport -20to 70°C
Relative humidity
Operation 10 to 90%, non-condensing
Storage T <40°C: 5 to 90%, non-condensing
T > 40°C: <90%, non-condensing
Vibration

2 to 9 Hz: 1.75 mm amplitude / 9 to 200 Hz: 0.5 g
2 to 9 Hz: 3.5 mm amplitude / 9 to 200 Hz: 1 g

Storage 2 to 8 Hz: 7.5 mm amplitude / 8 to 200 Hz: 2 g / 200 to 500 Hz: 4 g
Transport 2 to 8 Hz: 7.5 mm amplitude / 8 to 200 Hz: 2 g / 200 to 500 Hz: 4 g
Shock
Operation 159, 11 ms
Storage 30g,15ms
Transport 309, 15ms
Mechanical characteristics
Housing
Material Polyester
Front Multi-layered panel overlay with insertion slots for key labels
Dimensions
Width 203 mm
Height 145 mm
Depth 56.5 mm
Weight 5 0.75 kg

Table 11: 4PP065.0571-P74F - Technical data

1) Typical service life (at 50% buffer operation: 25°C when device off, 50°C when device on).
Maximum service life in 24h operation (no buffer): 6 years at 25°C, 5 years at 50°C.
Maximum service life when device switched off: 2 years at 25°C, 1 year at 50°C.

2) Maintenance Controller Extended.

3) At max. specified ambient temperature: Typ. 50 ppm (4 s); worst case 100 ppm (8 s)
4) See the help system in Automation Studio under "Communication / POWERLINK / General information / Hardware - IF/LS".
5) Weight including fasteners and battery (46.5 g) but without an interface module.

2.8.3 Supported interface modules

Support for interface modules is provided starting with the following Automation Runtime versions:

Interface modules

4PP065.1F10-1

4PP065.1F23-1 4PP065.1F24-1 4PP065.IF33-1

Automation Runtime version

A3.01

A3.01 A3.07
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2.8.4 Diagnostic LEDs

There are four diagnostic LEDs on the back of the PP65.

Information:
The behavior of the Status LED has changed starting with AR J2.96, E3.01 and B3.06.

2.8.4.1 Diagnostic LEDs up to AR 12.96, D3.01 and A3.06

LED Color Status Description
Status Red On Error/Reset
Orange On Boot or Ready mode
User Green On/Off LED operable by the user (with the AsHW library)
EPL See "EPL LED" on page 54.
CF Orange | On | CompactFlash card being accessed

2.8.4.2 Diagnostic LEDs starting with AR J2.96, E3.01 and B3.06

LED Color | Status | Description

Status see following table "Status LED blink codes"

User Green | On/Off | LED operable by the user (with the AsHW library)
EPL See "EPL LED" on page 54.

CF Orange | On | CompactFlash card being accessed

Status LED blink codes

Blink codes (200 ms pattern) Function

Error/Reset

No errors, normal operation

Battery not installed or battery capacity too low

CompactFlash media not found

Reserved for future blink codes

Because blink codes can only signal one error at a time, errors with higher priority take precedence. Fatal errors

have a higher priority than less significant errors (e.g. low battery capacity).

2.8.4.3 EPL LED

The EPL LED is a green (Status) / red (Error) dual LED. The status of the LEDs has different meanings depending

on the operating mode (Ethernet TCP/IP mode, POWERLINK V1 or POWERLINK V2).
Ethernet TCP/IP mode

The POWERLINK interface can be operated purely as an Ethernet TCP/IP interface.

Green - Status Description
On POWERLINK interface operating purely as an Ethernet TCP/IP interface
POWERLINK V1
EPL LED Status of the POWERLINK station
Green Red
On Off The POWERLINK station is running with no errors.
Off On

A fatal system error has occurred. The error type can be read using the PLC logbook. An irrepara-
ble problem has occurred. The system cannot properly carry out its tasks.
This state can only be changed by resetting the module.

Blinking alternately

The POWERLINK managing node has failed. This error code can only occur when operated as a
controlled node. This means that the configured station number lies within the range 0x01 - OxFD.

Off Blink code

System error: The red blinking LED signals an error code (see "System failure error codes" on
page 56).
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POWERLINK V2
Red - Error Description
On The POWERLINK interface is in an error state (failed Ethernet frames, increased number of collisions on the

network, etc.).

If an error occurs in the following statuses, then the green LED blinks over the red LED:
* BASIC_ETHERNET

* PRE_OPERATIONAL_1

* PRE_OPERATIONAL_2

+« READY_TO_OPERATE

Example:
Status
(green) T
t
Error
- [
t
t
Green - Status Description

Off
NOT_ACTIVE

Managing Node (MN)

The bus is monitored for POWERLINK frames. If a frame is not received within the configured time window
(timeout), the interface switches immediately to the PRE_OPERATIONAL_1 state (single flash).

If, however, POWERLINK communication is detected before this time passes, the interface goes directly into the
BASIC_ETHERNET state (flickering).

Controlled node (CN)

The bus is monitored for POWERLINK frames. If a frame is not received within the configured time window
(timeout), the interface switches immediately to the BASIC_ETHERNET state (flickering). If POWERLINK com-
munication is detected before this time expires, however, the interface switches immediately to the PRE_OPER-
ATIONAL_1 state (single flash).

Flickering green (approx. 10 Hz)
BASIC_ETHERNET

The interface is in the BASIC_ETHERNET state and being operated purely as an Ethernet TCP/IP interface.

Managing node (MN)
This state can only be exited by resetting the interface.

Controlled node (CN)

If POWERLINK communication is detected while in this state, the interface switches to the PRE_OPERATION-
AL_1 state (single flash).

In this status, a lit red LED indicates a manager error.

Single flash (approx. 1 Hz)
PRE_OPERATIONAL_1

The interface status is in the PRE_OPERATIONAL_1 state.

Managing node (MN)
The MN starts "reduced cycle" operation. Collisions are allowed on the bus. Cyclic communication is not yet
taking place.

Controlled node (CN)
The CN waits until it receives an SoC frame and then switches to the PRE_OPERATIONAL _2 state (double flash).
In this status, a lit red LED indicates a manager error.

Double flash (approx. 1 Hz)
PRE_OPERATIONAL_2

The interface is in the PRE_OPERATIONAL_2 state.

Managing node (MN)
The MN begins cyclic communication (cyclic input data is not yet being evaluated). The CNs are configured in
this state.

Controlled node (CN)

The interface is normally configured by the manager in this state. A command then switches the state to
READY_TO_OPERATE (triple flash).

In this status, a lit red LED indicates a manager error.

Triple flash (approx. 1 Hz)
READY_TO_OPERATE

The interface is in the READY_TO_OPERATE state.

Managing node (MN)
Cyclic and asynchronous communication is taking place. Received PDO data is ignored.

Controlled node (CN)

The configuration of the interface is complete. Normal cyclic and asynchronous communication is taking place.
The PDO data sent corresponds to the PDO mapping. Cyclic data is not yet being evaluated, however.

In this status, a lit red LED indicates a manager error.

On The interface is in the OPERATIONAL state.
OPERATIONAL

Blinking (approx. 2.5 Hz) The interface is in the STOPPED state.
STOPPED

Managing node (MN)
This status is not possible for the MN.

Controlled node (CN)
No output data is being produced, and no input data is being received. It is only possible to switch to or leave this
state after the manager has given the appropriate command.
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System failure error codes

Incorrect configuration or defective hardware can cause a system failure error.
The error code is indicated by the red EPL Error LED using four switch-on phases. Each switch-on phase has a
duration of either 150 ms or 600 ms. The error code is repeated every 2 seconds.

Key . ... 1560 ms
- ... 600 ms
Pause ... 2 second delay
Error description Error code displayed by red EPL LED
RAM error o | o[ o | - Pause o | o | o | - Pause
Hardware error - | e | e - Pause - | e | e | - Pause

2.8.4.4 ACT / LNK LEDs for the RJ45 interfaces

There are two additional LEDs each for the Ethernet and POWERLINK interfaces.

LED Color Status Description

ACT Orange On No Ethernet or POWERLINK activity on the bus
Blinking Ethernet or POWERLINK activity on the bus

LNK Green On Link established to the remote station

2.8.5 Connection elements

Power supply
Ethernet interface
USB interfaces
POWERLINK interface

2.8.5.1 POWERLINK interface

Interface Pinout
Terminal POWERLINK
POWERLINK interface 1 RXD Receive signal
2 RXD\ Receive signal inverted
3 TXD Transmit signal
L 4 Termination Termination
5 Termination Termination
! 6 TXD\ Transmit signal inverted
Shielded RJ45 port 7 Termination Termination
8 Termination Termination
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2.8.5.2 USB interface

This Power Panel 65 features a USB 2.0 (Universal Serial Bus) host controller with two USB ports that are acces-
sible externally for the user.

I

USB interface
Transfer rate Low speed (1.5 Mbit/s), full speed (12 Mbit/s), high speed (480 Mbit/s)
Power supply Max. 0.5 A per port 2

1) The actual value depends on the operating system or driver being used.
2) Each USB interface is protected by a maintenance-free "USB current-limiting circuit breaker" (max. 0.5 A).

Warning!

Peripheral USB devices can be connected to the USB interfaces on this device. Due to the vast number
of USB devices available on the market, B&R cannot guarantee their performance. All USB devices
provided by B&R are guaranteed to function properly.

Important!

Because of general PC specifications this interface should be handled with extreme care with regard
to EMC, location of cables etc.

2.8.5.3 Ethernet interface

Interface Pinout
Terminal Ethernet
Ethernet interface 1 RXD Receive signal
RXD\ Receive signal inverted
TXD Transmit signal

Lo |

1

Termination Termination
Termination Termination
TXD\ Transmit signal inverted
Termination Termination
Termination Termination

Female RJ45 twisted pair connector
(10BaseT/100BaseT)

O|N[O|O|D[W|IN

2.8.5.4 Power supply

The pinout is listed in the following table and printed on the back of the Power Panel. The Power Panel has reverse
polarity protection that prevents the supply voltage from being connected incorrectly and damaging the device.
Overload protection must be provided by an external fuse (5 A, fast-acting).

Power supply Pinout
Terminal Assignment
_|_ @ _ _|_ 24VDC
@ Functional ground
—_ GND

Required accessories

0TB103.9 Connector, 24 VDC, 3-pin female, 3.31 mm? screw clamps, protected against vibration
by the screw flange

0TB103.91 Connector, 24 VDC, 3-pin female, 3.31 mm? cage clamp terminal block, protected against
vibration by the screw flange

3-pin male multipoint connector

Important!

The functional ground must be connected to ground (e.g. control cabinet) using the shortest possible
path. Using the largest possible conductor cross section on the supply connector is recommended.
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2.8.6 Key assignments

Key Bit Key Bit
T1 31 T6 23
T2 30 T7 22
T3 29 T8 21
T4 28 T9 20
T5 24 T10 16

2.8.7 Operating mode and node number switches

The Power Panel 65 device is equipped with 2 hex switches that can be used as operating mode or node number
switches. Switch positions 0x01 to OxFE are used to set the INA station number of the Ethernet interface.

Switch position

Description

0x00

Reserved

0x01 to OXFE

INA node number of the Ethernet interface

OxFF

Diagnostic mode:

Boots the CPU in diagnostic mode. Does not initialize program sections in User RAM and User FlashPROM. After diagnostic

mode, the CPU always boots with a warm restart.
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2.8.8 Dimensions
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Installation cutout: 188 +0.5 mm x 130 0.5 mm
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2.9 4PP065.0571-X74F

2.9.1 Order data

Model number Short description Figure
Power Panel 65 -
4PP065.0571-X74F Power Panel PP65, 5.7" QVGA color TFT display with touch |

screen (resistive), 10 function keys, 128 MB DRAM, 232 kB
SRAM, CompactFlash slot, 1x ETH 10/100, 1x X2X Link, 2x
USB, IP65 protection (front), order application memory sepa-
rately Order 0TB103 and 0TB704 terminal blocks separately

Required accessories

Accessories
0TB103.9 Connector 24 VDC - 3-pin female - Screw clamp terminal block
3.31 mm?
0TB103.91 Connector 24 VDC - 3-pin female - Cage clamp terminal block
3.31 mm?
CompactFlash cards
0CFCRD.0128E.01 CompactFlash 128 MB WD extended temp.
0CFCRD.0512E.01 CompactFlash 512 MB WD extended temp.
5CFCRD.016G-06 CompactFlash 16 GB B&R (SLC)
5CFCRD.0512-06 CompactFlash 512 MB B&R (SLC)
5CFCRD.1024-06 CompactFlash 1 GB B&R (SLC)
5CFCRD.2048-06 CompactFlash 2 GB B&R (SLC)
5CFCRD.4096-06 CompactFlash 4 GB B&R (SLC)
5CFCRD.8192-06 CompactFlash 8 GB B&R (SLC)
Terminal blocks
0TB704.9 Accessory terminal block, 4-pin, screw clamps 2.5 mm?
0TB704.91 Accessory terminal block, 4-pin, cage clamps 2.5 mm?
Optional accessories
Batteries
0AC201.91 Lithium batteries 4 pcs., 3 V /950 mAh button cell
4A0006.00-000 Lithium battery, 3 V / 950 mAh, button cell
Interface modules
4PP065.IF10-1 PP65 interface module, 1 RS232 interface
4PP065.1F23-1 PP65 interface module, 1 RS232 interface, 1 RS485/RS422 in-

terface, RS422 electrically isolated, RS485 electrically isolated
and network-capable, RS232/RS485/RS422 in one connector,
1 CAN interface electrically isolated and network-capable, order
0TB704 terminal block separately

4PP065.1F24-1 PP65 interface module, 1 PROFIBUS DP slave interface electri-
cally isolated and network-capable, 1 RS232 interface, 1 RS422/
RS485 interface, RS422/RS485: electrically isolated and net-
work-capable, RS232/RS422/RS485 in one connector

4PP065.1F33-1 PP65 interface module, 2 CAN interfaces electrically isolated
and network-capable, order 0TB704 terminal block separately
Legend strips

4A0075.00-000 5 piece of DIN A4 legend strips, 16 areas for all in all 40 PP65

5.7" devices, Download the CorelDraw file from the web site.
USB accessories
5MMUSB.2048-01 USB 2.0 flash drive 2048 MB B&R

Table 12: 4PP065.0571-X74F - Order data

2.9.2 Technical data

Model number 4PP065.0571-X74F
General information
B&R ID code 0xB9BC
LED status indicators
Quantity 4
CF (CompactFlash) Orange
Status Red/Green
xX2X Orange
User Green
Battery
Type Renata 950 mAh
Service life 4 years "
Removable Yes, accessible from the outside
Design Lithium ion
Backup capacitor
Buffer time 10 min

Table 13: 4PP065.0571-X74F - Technical data
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Model number

4PP065.0571-X74F

Certification
CE Yes
uL cULus E115267
Industrial Control Equipment
Controller

Boot loader, operating system

PP65 supported beginning with version

Automation Runtime, C2.96

Processor

Type Geode LX800, 32-bit x86

Clock frequency 500 MHz

L1 cache 128 kB (64 kB I-cache / 64 kB D-cache)
L2 cache 128 kB

Expanded command set MMX technology, 3D Now
Floating point unit (FPU) Yes

Flash

4 MB (for firmware)

Cooling

Passive via heat sink

Mode/Node switches

2, 16 positions each

Remanent variables 32 kB
Watchdog MTCX 2
Real-time clock

Precision At 25°C: Typ. 30 ppm (2.5 seconds) per day 2

Battery-backed Yes
Power failure logic

Controller MTCX 2

Buffer time 10 ms
Graphics

Controller Geode LX800

Memory 8 MB shared memory (allocated in RAM)
Standard memory

RAM 128 MB DDR SDRAM

User RAM 232 kB SRAM
PP65 Compact IF slot 1
Interfaces
CompactFlash slot 1

Quantity 1

Type Type |

Design Primary IDE device
uUsB

Quantity 2

Type USB 2.0

Design Type A

Transfer rate

Low speed (1.5 Mbit/s), full speed (12 Mbit/s), high speed (480 Mbit/s)

Current-carrying capacity

Max. 500 mA per connection

Ethernet
Quantity 1
Controller Intel 82551ER
Design Shielded RJ45 port (10/100 Base-T)

Transfer rate

10/100 Mbit/s

Max. baud rate 100 Mbit/s
Cables S/STP (Category 5)
LED status indicators Link/Activity
X2X
Type X2X Link master
Quantity 1
Design 4-pin male multipoint connector
Internal bus supply No
Number of stations Max. 253
Distance between 2 stations Max. 100 m
Network topology Line
Terminating resistor Internal
Display
Type TFT color
Display size 5.7" (144 mm)
Colors 262,144
Resolution QVGA, 320 x 240 pixels
Contrast 350:1
Viewing angles
Horizontal Direction R / Direction L = 60°
Vertical Direction U = 65° / Direction D = 50°
Backlight
Brightness 500 cd/m?
Half-brightness time 50,000 h

Table 13: 4PP065.0571-X74F - Technical data
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Model number

4PP065.0571-X74F

Touch screen
Technology
Controller
Transmittance

Analog, resistive
B&R, 12-bit
70% +10%

Screen rotation

Yes (see chapter "Installation", section "Screen rotation")

Keys

Design Membrane keypad with metallic snap-action disks
Total keys 10 membrane keys

Function keys 10 (with slide-in labels)

Service life > 108 actuations with 1 0.3 to 3 +0.3 N operating force

Electrical characteristics

Nominal voltage 24 VDC £25%
Nominal current 0.45A
Inrush current Max. 2.8 A
Power consumption Typ. 10 W
Electrical isolation No
Operating conditions
Installation at elevations above sea level

Maximum 3000 m

EN 60529 protection

Back: IP20 (only with an inserted CompactFlash card)

Front: IP65 / NEMA 250 type 4X, dust and sprayed water protection

Environmental conditions

Operation (continuous)
Operation (occasional)

Temperature
Operation 0to 50°C
Storage -20to 70°C
Transport -20to 70°C
Relative humidity
Operation 10 to 90%, non-condensing
Storage T <40°C: 5 to 90%, non-condensing
T > 40°C: <90%, non-condensing
Vibration

2 to 9 Hz: 1.75 mm amplitude / 9 to 200 Hz: 0.5 g
2 to 9 Hz: 3.5 mm amplitude / 9 to 200 Hz: 1 g

Storage 2 to 8 Hz: 7.5 mm amplitude / 8 to 200 Hz: 2 g / 200 to 500 Hz: 4 g
Transport 2 to 8 Hz: 7.5 mm amplitude / 8 to 200 Hz: 2 g / 200 to 500 Hz: 4 g
Shock
Operation 159, 11 ms
Storage 30g,15ms
Transport 309, 15ms
Mechanical characteristics
Housing
Material Polyester
Front Multi-layered panel overlay with insertion slots for key labels
Dimensions
Width 203 mm
Height 145 mm
Depth 56.5 mm
Weight 4 0.75 kg

Table 13: 4PP065.0571-X74F - Technical data

1) Typical service life (at 50% buffer operation: 25°C when device off, 50°C when device on).
Maximum service life in 24h operation (no buffer): 6 years at 25°C, 5 years at 50°C.
Maximum service life when device switched off: 2 years at 25°C, 1 year at 50°C.

2) Maintenance Controller Extended.

3) At max. specified ambient temperature: Typ. 50 ppm (4 s); worst case 100 ppm (8 s)
4) Weight including fasteners and battery (46.5 g) but without an interface module.

2.9.3 Supported interface modules

Support for interface modules is provided starting with the following Automation Runtime versions:

Interface modules

4PP065.1F10-1

4PP065.1F23-1 4PP065.1F24-1 4PP065.IF33-1

Automation Runtime version

C2.96

C2.96 A3.07 C2.96
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2.9.4 Diagnostic LEDs

There are four diagnostic LEDs on the back of the PP65.

©user FJ' ©CF

Information:
The behavior of the Status LED has changed starting with AR J2.96, E3.01 and B3.06.

2.9.4.1 Diagnostic LEDs up to AR 12.96, D3.01 and A3.06

LED Color Status Description
Status Red On Error/Reset

Orange On Boot or Ready mode
User Green On/Off LED operable by the user (with the AsHW library)
X2X Orange On Module sending data via the X2X Link interface
CF Orange On CompactFlash card being accessed

2.9.4.2 Diagnostic LEDs starting with AR J2.96, E3.01 and B3.06

LED Color | Status | Description

Status see following table "Status LED blink codes"

User Green On/Off LED operable by the user (with the AsHW library)
X2X Orange On Module sending data via the X2X Link interface
CF Orange On CompactFlash card being accessed

Status LED blink codes

Blink codes (200 ms pattern)

Function

Error/Reset

No errors, normal operation

Battery not installed or battery capacity too low

CompactFlash media not found

Reserved for future blink codes

Because blink codes can only signal one error at a time, errors with higher priority take precedence. Fatal errors
have a higher priority than less significant errors (e.g. low battery capacity).

2.9.4.3 ACT / LNK LEDs for the RJ45 interface

There are two additional LEDs for the Ethernet interface.

LNK

ljj =

ACT
- (orange)

I

<\ (green)

LED Color Status Description

ACT Orange On No Ethernet activity on the bus.
Blinking Ethernet activity on the bus.

LNK Green On Link established to the remote station
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2.9.5 Connection elements

Power supply
Ethernet interface
USB interfaces
X2X Link interface

2.9.5.1 X2X Link interface

Interface Pinout
User interface Terminal | X2X Link

X2X Link 1 X2X X2X data

2 X2X1 X2X ground
- _ 0O -
X X X 4 3 X2X\ X2X data inverted
IIIG 4 SHLD Shield
S o o o Required accessories
b ] 0TB704.9 Terminal block accessory, 4-pin, screw clamps, 2.5 mm?

12 3 4 0TB704.91 Terminal block accessory, 4-pin, cage clamps, 2.5 mm?

4-pin male multipoint connector

2.9.5.2 USB interface

This Power Panel 65 features a USB 2.0 (Universal Serial Bus) host controller with two USB ports that are acces-
sible externally for the user.

[

USB interface
Transfer rate Low speed (1.5 Mbit/s), full speed (12 Mbit/s), high speed (480 Mbit/s)
Power supply Max. 0.5 A per port 2

1) The actual value depends on the operating system or driver being used.
2) Each USB interface is protected by a maintenance-free "USB current-limiting circuit breaker" (max. 0.5 A).

Warning!

Peripheral USB devices can be connected to the USB interfaces on this device. Due to the vast number
of USB devices available on the market, B&R cannot guarantee their performance. All USB devices
provided by B&R are guaranteed to function properly.

Important!

Because of general PC specifications this interface should be handled with extreme care with regard
to EMC, location of cables etc.
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2.9.5.3 Ethernet interface

Interface Pinout
Terminal Ethernet
Ethernet interface 1 RXD Receive signal
RXD\ Receive signal inverted
TXD Transmit signal

Lo

1

Termination Termination
Termination Termination
TXD\ Transmit signal inverted
Termination Termination
Termination Termination

Female RJ45 twisted pair connector
(10BaseT/100BaseT)

OIN|oOa|~|wWN

2.9.5.4 Power supply

The pinout is listed in the following table and printed on the back of the Power Panel. The Power Panel has reverse
polarity protection that prevents the supply voltage from being connected incorrectly and damaging the device.
Overload protection must be provided by an external fuse (5 A, fast-acting).

Power supply Pinout
Terminal Assignment
_|_ @ _ + 24VDC
R @ Functional ground

R GND
S Required accessories
0TB103.9 Connector, 24 VDC, 3-pin female, 3.31 mm? screw clamps, protected against vibration

by the screw flange

0TB103.91 Connector, 24 VDC, 3-pin female, 3.31 mm? cage clamp terminal block, protected against
vibration by the screw flange

3-pin male multipoint connector

Important!

The functional ground must be connected to ground (e.g. control cabinet) using the shortest possible
path. Using the largest possible conductor cross section on the supply connector is recommended.

2.9.6 Key assignments

Key Bit Key Bit
T 31 T6 23
T2 30 T7 22
T3 29 T8 21
T4 28 T9 20
T5 24 T10 16
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2.9.7 Operating mode and node number switches

The Power Panel 65 device is equipped with 2 hex switches that can be used as operating mode or node number
switches. Switch positions 0x01 to OxFE are used to set the INA station number of the Ethernet interface.

Switch position Description
0x00 Reserved
0x01 to OXFE INA node number of the Ethernet interface

OxFF

Diagnostic mode:

Boots the CPU in diagnostic mode. Does not initialize program sections in User RAM and User FlashPROM. After diagnostic
mode, the CPU always boots with a warm restart.
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Installation cutout: 188 +0.5 mm x 130 0.5 mm
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3 Interface modules

3.1 General information

Depending on the installed interfaces (Ethernet, X2X, USB), Power Panel 65 devices also provide an extra slot for
interface modules. Depending on requirements, the Power Panel 65 can be expanded with CAN bus, a PROFIBUS
DP slave or an RS485/RS232 interface, making it perfectly suited for demanding tasks.

3.2 Overview

Interface module RS232 RS485/RS422 CAN bus PROFIBUS DP slave Page
4PP065.1F10-1 1 - - - 70
4PP065.1F23-1 1 1 1 72
4PP065.1F24-1 1 1 - 76
4PP065.1F33-1 - - 2 80

3.3 Power Panel 65 support

Interface modules are supported beginning with the following Automation Runtime versions depending on the

Power Panel 65 being used.

Power Panel 65 Interface modules

4PP065.0351-P74 4PP065.0351-X74 4PP065.0571-P74(F) 4PP065.0571-X74(F)
4PP065.1F10-1 A3.01 C2.96 A3.01 C2.96
4PP065.1F23-1 A3.01 C2.96 A3.01 C2.96
4PP065.1F24-1 A3.07 A3.07 A3.07 A3.07
4PP065.1F33-1 A3.01 C2.96 A3.01 C2.96
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3.4 4PP065.IF10-

3.4.1 Order data

1

Model number

Short description

Figure

Interface modules

4PP065.1F10-1

PP65 interface module, 1 RS232 interface

Optional accessories

Cables

0G0001.00-090

PC - PLC/PW cable, RS232, online cable

3.4.2 Technical data

Table 14: 4PP065.IF10-1 - Order data

Model number

4PP065.IF10-1

Short description

Communication module 1x RS232
General information

B&R ID code 0xB0OBO
Status indicators Data transfer
Diagnostics

Data transfer

Yes, using LED status indicators

Electrical isolation

PLC - IF1 No
Certification
CE Yes
uL cULus E115267
Industrial Control Equipment
Interfaces
IF1 interface
Type RS232
Design 9-pin male DSUB connector
Input filter / Protective circuit Yes
Max. distance 15 m /19,200 bit/s
Max. transfer rate 115.2 kbit/s
Network-capable No
FIFO 16 bytes in transmit and receive direction
Handshake lines RTS, CTS
Controller UART type 16C550 compatible
Data formats
Data bits 5t08
Parity Yes / No / Even / Odd
Stop bits 1/2
Operating conditions
Protection 1P20
Environmental conditions
Temperature
Operation 0to 50°C
Storage -25to 70°C
Transport -25 to 70°C
Relative humidity
Operation 10 to 90%, non-condensing
Storage 10 to 90%, non-condensing
Transport 10 to 90%, non-condensing
Mechanical characteristics
Weight 499
Slot PP65 insert
Torque for mounting screw Max. 0.6 Nm

Table 15: 4PP065.IF10-1 - Technical data
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3.4.3 LED status indicators

Interface modules « 4PP065.1F10-1

Figure LED Color Status Description
RxD Orange On Module receiving data via the RS232 interface
TxD Orange On Module sending data via the RS232 interface
3.4.4 RS232 interface
Interface Pinout
Pin RS232
1 NC
RS232 interface 2 RxD Receive signal
3 TxD Transmit signal
4 NC
5 GND Ground
6 NC
9-pin male DSUB connector 7 RTS Request To Send
8 CTS Clear To Send
9 NC
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Interface modules « 4PP065.1F23-1

3.5 4PP065.IF23-

3.5.1 Order data

1

Model number

Short description

Figure

Interface modules

4PP065.1F23-1

PP65 interface module, 1 RS232 interface, 1 RS485/RS422 in-
terface, RS422 electrically isolated, RS485 electrically isolated
and network-capable, RS232/RS485/RS422 in one connector,
1 CAN interface electrically isolated and network-capable, order
0TB704 terminal block separately

Optional accessories

Cables

0G0001.00-090

PC - PLC/PW cable, RS232, online cable

Infrastructure components

0AC913.93 Bus adapter, CAN bus, 2 CAN bus interfaces, including 03 m
attachment cable (TB704)
Terminal blocks
0TB704.9 Accessory terminal block, 4-pin, screw clamps 2.5 mm?
0TB704.91 Accessory terminal block, 4-pin, cage clamps 2.5 mm?

3.5.2 Technical data

Table 16: 4PP065.IF23-1 - Order data

Model number

4PP065.1F23-1

Short description

Communication module

1x RS232/RS422/RS485, 1x CAN

General information

B&R ID code

0xBOBB

Status indicators

RS232 and CAN bus

Data transfer per interface

RS485 / RS422

No display

Diagnostics

Data transfer

Yes, using LED status indicators

Electrical isolation

IF1-1F2 Yes
IF1-1F3 Yes
IF2 - IF3 Yes
PLC - IF1 No
PLC - IF2 Yes
PLC - IF3 Yes
Certification
CE Yes
UL cULus E115267
Industrial Control Equipment
Interfaces
IF1 interface
Type RS232
Design 9-pin male DSUB connector (shared with IF2)
Input filter / Protective circuit Yes
Max. distance 15 m/ 19,200 bit/s
Max. transfer rate 115.2 kbit/s
Network-capable No
FIFO 16 bytes in transmit and receive direction
Handshake lines RTS, CTS
Controller UART type 16C550 compatible
Data formats
Data bits 5t08
Parity Yes / No / Even / Odd
Stop bits 1/2
IF2 interface
Type RS485/RS422
Design 9-pin male DSUB connector (shared with IF1)
Max. distance 500 m
Max. transfer rate 115.2 kbit/s
Network-capable Yes

FIFO 16 bytes in transmit and receive direction
Terminating resistor Integrated in the module
Controller UART type 16C550 compatible

Table 17: 4PP065.IF23-1 - Technical data

72

Power Panel 65 User's manual V2.21




Interface modules « 4PP065.1F23-1

Model number

4PP065.1IF23-1

IF3 interface
Fieldbus CAN bus
Type CAN bus
Design 4-pin male multipoint connector
Bus terminating resistor Integrated in the module, switchable
Controller SJA 1000
Max. distance 1000 m
Max. transfer rate 1 Mbit/s
Network-capable Yes
Max. transfer rate
Bus length <25 m 1 Mbit/s
Bus length <60 m 500 kbit/s
Bus length <200 m 250 kbit/s
Bus length <1000 m 50 kbit/s
Operating conditions
Protection 1P20
Environmental conditions
Temperature
Operation 0to 50°C
Storage -25t070°C
Transport -25t070°C
Relative humidity
Operation 10 to 90%, non-condensing
Storage 10 to 90%, non-condensing
Transport 10 to 90%, non-condensing
Mechanical characteristics
Weight 579
Slot PP65 insert
Torque for mounting screw Max. 0.6 Nm

3.5.3 LED status indicators

Table 17: 4PP065.IF23-1 - Technical data

Figure

LED Color Status Description

RxD Orange On

Module receiving data via the RS232 interface

TxD Orange On

Module transmitting data via the X2X Link interface

IF1 ... RS232 interface
IF3 ... CAN bus interface

The node number for the CAN bus interface is set with the two hex switches.
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Interface modules « 4PP065.1F23-1
3.5.5 RS232 (IF1) or RS485/RS422 (IF2) interface

Interface Pinout
. IF1 IF2
Pin
RS232 RS485 RS422
. 1 Tx+/Rx+ Tx+
RS232 or RS485/RS422 interface
2 RxD
! 5 3 TxD
4 Rx+
5 GND
6 9 6 Rx-
9-pin male DSUB connector 7 RTS
8 CTS
9 Tx-/Rx- Tx-

Information:

The IF1 and IF2 interfaces can be used simultaneously when wired appropriately.

3.5.6 CAN bus interface (IF3)

Interface Pinout
CAN bus interface Pin CAN bus

1 CAN_H CAN high

o o o o 2 CANL CAN ground

|

T2 3 4 3 CAN_L CAN low

4 SHLD Shield
4-pin male multipoint connector

3.5.7 Terminating resistors

Two switches are located on the back of the interface module that can be used to switch on a terminating resistor
for IF2 (RS485/RS422) and IF3 (CAN bus).

IF2 (RS485/RS422) IF3 (CAN bus)
R

OFF__ON OFF,___ON

e =

Interface Switch position Description

IF2 (RS485/RS422) ON Terminating resistor enabled (150 Q)
OFF Terminating resistor disabled

IF3 (CAN bus) ON Terminating resistor enabled (120 Q)
OFF Terminating resistor disabled
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Interface modules * 4PP065.I1F23-1
3.5.8 /0 mapping in Automation Studio

Data points for interfaces IF1 and IF2 are available in the I/O mapping in Automation Studio.

1/0 mapping for IF2

Channel name Data type Description

TerminatingResistor" | BOOL State of the switch for the IF2 terminating resistor:
0 ... OFF: Terminating resistor disabled

1 ... ON: Terminating resistor enabled

1) TerminatingResistor only available in Automation Runtime A4.32 and later.

1/0 mapping for IF3

Channel name Data type Description
NodeSwitch USINT Hexadecimal value of the node number switch.
TerminatingResistor" | BOOL State of the switch for the IF3 terminating resistor:

0 ... OFF: Terminating resistor disabled
1 ... ON: Terminating resistor enabled

1) TerminatingResistor only available in Automation Runtime A4.32 and later.
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3.6 4PP065.IF24-

3.6.1 Order data

1

Model number Short description Figure
Interface modules

4PP065.1F24-1 PP65 interface module, 1 PROFIBUS DP slave interface electri- Farmid
cally isolated and network-capable, 1 RS232 interface, 1 RS422/ -

RS485 interface, RS422/RS485: electrically isolated and net-
work-capable, RS232/RS422/RS485 in one connector

Optional accessories

Cables

0G0001.00-090 PC - PLC/PW cable, RS232, online cable

Infrastructure components

0G1000.00-090 Bus connector, RS485, for PROFIBUS networks

Table 18: 4PP065.IF24-1 - Order data

3.6.2 Technical data

Model number

4PP065.1F24-1

Short description

Communication module

1x RS232/RS422, RS485 1x PROFIBUS DP slave

General information

B&R ID code 0xBOBC
Status indicators Data transfer per interface
Diagnostics

Data transfer

Yes, using LED status indicators

Electrical isolation

PLC - IF1 No
PLC - IF2 Yes
PLC - IF3 Yes
Certification
CE Yes
uL cULus E115267
Industrial Control Equipment
Interfaces
IF1 interface
Type RS232
Design 9-pin male DSUB connector (shared with IF2)
Input filter / Protective circuit Yes
Max. distance 15 m/ 19,200 bit/s
Max. transfer rate 115.2 kbit/s
Network-capable No
FIFO 16 bytes in transmit and receive direction
Handshake lines RTS, CTS
Controller UART type 16C550 compatible
Data formats
Data bits 5t08
Parity Yes / No/ Even / Odd
Stop bits 1/2
IF2 interface
Type RS485/RS422
Design 9-pin male DSUB connector (shared with IF1)
Max. distance 500 m
Max. transfer rate 115.2 kbit/s
Network-capable Yes

FIFO
Terminating resistor
Controller

16 bytes in transmit and receive direction
Integrated in the module, switchable
UART type 16C550 compatible

Table 19: 4PP065.IF24-1 - Technical data
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Model number

4PP065.1F24-1

IF3 interface
Fieldbus PROFIBUS DP slave
Type RS485
Design 9-pin female DSUB connector

Bus terminating resistor

Integrated in the module

Controller ASIC SPC3
RAM 1.5 kB
Max. distance 1000 m
Max. transfer rate 12 Mbit/s
Network-capable Yes
Max. transfer rate
Bus length <100 m 12 Mbit/s
Bus length <200 m 1.5 Mbit/s
Bus length <400 m 500 kbit/s
Bus length <1000 m 187.5 kbit/s
Operating conditions
Protection 1P20
Environmental conditions
Temperature
Operation 0to 50°C
Storage -25to 70°C
Transport -25to 70°C
Relative humidity
Operation 10 to 90%, non-condensing
Storage 10 to 90%, non-condensing
Transport 10 to 90%, non-condensing
Mechanical characteristics
Weight 659
Slot PP65 insert
Torque for mounting screw Max. 0.6 Nm

3.6.3 LED status indicators

Table 19: 4PP065.IF24-1 - Technical data

Figure

LED Color Status Description

RxD Orange On

Module receiving data via the RS232 interface

TxD Orange On

Module transmitting data via the X2X Link interface

IF1 ... RS232 interface
IF3 ... PROFIBUS DP slave interface

The node number for the PROFIBUS DP slave interface is set with the 2 hex switches.
The AsL2DP library is used for the 4PP065.IF24-1.
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Interface modules « 4PP065.1F24-1
3.6.5 RS232 (IF1) or RS485/RS422 (IF2) interface

Interface Pinout
Pin IF1 IF2
RS232 RS485 RS422
. 1 Tx+/Rx+ Tx+
RS232 or RS485/RS422 interface
2 RxD
3 TxD
4 Rx+
5 GND
6 Rx-
9-pin male DSUB connector 7 RTS
8 CTS
9 Tx-/Rx- Tx-
Information:
The IF1 and IF2 interfaces can be used simultaneously when wired appropriately.
3.6.6 PROFIBUS DP slave interface (IF3)
Interface Pinout
Pin PROFIBUS
1 NC
PROFIBUS DP slave interface 2 NC
5 1 3 DATA Data
4 CTRL Transmit enable
5 GND PROFIBUS GND (electrically isolated)
9 6 6 5V /50 mA Power supply (electrically isolated)
9-pin female DSUB connector 7 NC
8 DATA\ Data inverted
9 CTRL\ Transmit enable inverted

3.6.7 Terminating resistors

Two switches are located on the back of the interface module that can be used to switch on a terminating resistor
for IF2 (RS485) and IF3 (PROFIBUS DP).

IF2 (RS485) IF3 (PROFIBUS DP slave)

OFF__ON OFF,___ON

Interface Switch position Description

IF2 ON Terminating resistor enabled (170 Q)
(RS485) OFF Terminating resistor disabled

IF3 ON Terminating resistor enabled (170 Q)
(PROFIBUS DP slave) OFF Terminating resistor disabled
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Interface modules * 4PP065.1F24-1
3.6.8 I/0 mapping in Automation Studio

One data point for interface IF2 is available in the I/O mapping in Automation Studio.

1/0 mapping for IF2
Channel name Data type Description
TerminatingResistor" | BOOL State of the switch for the IF2 terminating resistor:

0 ... OFF: Terminating resistor disabled
1 ... ON: Terminating resistor enabled

1) TerminatingResistor only available in Automation Runtime A4.32 and later.

1/0 mapping for IF3

Interface IF3 is not shown in the I1/O mapping in Automation Studio.
This interface is operated using library AsL2DP.
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Interface modules * 4PP065.IF33-1
3.7 4PP065.1IF33-1

3.7.1 Order data

Model number Short description Figure

Interface modules

4PP065.1F33-1 PP65 interface module, 2 CAN interfaces electrically isolated
and network-capable, order 0TB704 terminal block separately

Required accessories

Terminal blocks
0TB704.9 Accessory terminal block, 4-pin, screw clamps 2.5 mm?

0TB704.91 Accessory terminal block, 4-pin, cage clamps 2.5 mm?

Optional accessories

Infrastructure components

0AC913.93 Bus adapter, CAN bus, 2 CAN bus interfaces, including 03 m
attachment cable (TB704)

Table 20: 4PP065.IF33-1 - Order data

3.7.2 Technical data

Model number 4PP065.IF33-1
Short description
Communication module 2x CAN bus
General information
B&R ID code 0xBOBD
Status indicators Data transfer for IF1 and IF2
Diagnostics
Data transfer Yes, using LED status indicators
Electrical isolation
IF1-1F2 Yes
PLC - IF1 Yes
PLC - IF2 Yes
Certification
CE Yes
uL cULus E115267
Industrial Control Equipment
Interfaces
IF1 interface
Type CAN bus
Design 1x 4-pin male multipoint connector
Max. distance 1000 m
Max. transfer rate 1000 kbit/s
Network-capable Yes
Terminating resistor Integrated in the module, switchable
Controller SJA 1000
Max. transfer rate
Bus length <25 m 1 Mbit/s
Bus length <60 m 500 kbit/s
Bus length <200 m 250 kbit/s
Bus length <1000 m 50 kbit/s
IF2 interface
Type CAN bus
Design 1x 4-pin male multipoint connector
Max. distance 1000 m
Max. transfer rate 1000 kbit/s
Network-capable Yes
Terminating resistor Integrated in the module, switchable
Controller SJA 1000
Max. transfer rate
Bus length <25 m 1 Mbit/s
Bus length <60 m 500 kbit/s
Bus length <200 m 250 kbit/s
Bus length <1000 m 50 kbit/s
Operating conditions
Protection 1P20
Environmental conditions
Temperature
Operation 0to 50°C
Storage -25to 70°C
Transport -25t070°C

Table 21: 4PP065.IF33-1 - Technical data
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Interface modules « 4PP065.IF33-1

Model number

4PP065.IF33-1

Relative humidity

Operation 10 to 90%, non-condensing
Storage 10 to 90%, non-condensing
Transport 10 to 90%, non-condensing

Mechanical characteristics

Weight 46 g

Slot PP65 insert

Torque for mounting screw Max. 0.6 Nm

Table 21: 4PP065.IF33-1 - Technical data

3.7.3 LED status indicators

Figure LED Color Status Description
RxD Orange On Module receiving data via the RS232 interface
TxD Orange On Module transmitting data via the X2X Link interface

IF1 ... CAN bus interface 1
IF2 ... CAN bus interface 2

The node number for the CAN bus interfaces is set with the two hex switches. The configured node number applies
to both interfaces.

3.7.5 CAN bus interface (IF1 and IF2)

Interface Pinout
CAN bus interface Pin CAN bus

1 CAN_H CAN high

o o o o 2 CANL CAN ground

O

T2 3 4 3 CAN_L CAN low

4 SHLD Shield
4-pin male multipoint connector
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Interface modules « 4PP065.IF33-1
3.7.6 Terminating resistors

Two switches are located on the back of the interface module that can be used to switch on a terminating resistor
for the CAN bus interfaces IF1 and IF2.

IF1 (CAN-Bus) IF2 (CAN-Bus)
OFFE__ON OFF__ON

Interface Switch position Description

IF1 (CAN bus) ON Terminating resistor enabled (120 Q)
OFF Terminating resistor disabled

IF2 (CAN bus) ON Terminating resistor enabled (120 Q)
OFF Terminating resistor disabled

3.7.7 /0 mapping in Automation Studio

Data points for interfaces IF1 and IF2 are available in the I/O mapping in Automation Studio.

1/0 mapping for IF1

Channel name Data type Description
NodeSwitch USINT Hexadecimal value of the node number switch (identical with NodeSwitch of IF2).
TerminatingResistor" | BOOL State of the switch for the IF1 terminating resistor:

0 ... OFF: Terminating resistor disabled
1 ... ON: Terminating resistor enabled

1) TerminatingResistor only available in Automation Runtime A4.32 and later.

/0 mapping for IF2

Channel name Data type Description
NodeSwitch USINT Hexadecimal value of the node number switch (identical with NodeSwitch of IF1).
TerminatingResistor” | BOOL State of the switch for the IF2 terminating resistor:

0 ... OFF: Terminating resistor disabled
1 ... ON: Terminating resistor enabled

1) TerminatingResistor only available in Automation Runtime A4.32 and later.
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Installation ¢ Installation instructions

4 Installation

4.1 Installation instructions

The Power Panel must be mounted using the retaining clips included in delivery (tightening torque: 0.6 Nm). Each
Power Panel comes with six retaining clips (two each for top/bottom and one each for left/right).

In order to guarantee sufficient air circulation, allow the specified amount of space above, below, to the side and
behind the Power Panel. The minimum specified spacing is indicated in the following diagrams. This applies to

all Power Panel variants.

Rear view
At least At least
40 mm spacing 40 mm spacing
——J = R0

® @
S { ] { ] %
Table 22: Spacing for air circulation - Rear view
Side view
Air outlet

At least
80 mm spacing

g X At least
80 mm spacing
j=2)
£
3 8
B
SE
& Air intake

Table 23: Spacing for air circulation - Side view
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Installation e Installing interface modules

4.2

Mounting orientations

The following diagram shows the approved mounting orientations for Power Panel devices. These mounting ori-
entations apply to all Power Panel variants.

A5’ 45°
N R

XN

U

Figure 1: Power Panel - Mounting orientations

Caution!

The maximum permitted ambient temperature can be found in the technical data for the respective

Power Panel device.

4.3 Installing interface modules

1)
2)
3)
)
)

Remove the screws from the cover.
Remove the cover.
Insert the interface module into the PP65.

4) Apply light pressure until the interface module is inserted all the way.

5) Secure the interface module with the screws (max. 0.6 Nm).
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Installation ¢ Screen rotation

4.4 Touch screen calibration

B&R touch screen devices are equipped with a touch controller that supports hardware calibration. As a result,
devices are pre-calibrated when delivered. This is an advantageous feature when replacing devices of the same
model or type since it avoids having to recalibrate the new device. Nevertheless, calibrating the device is still
recommended in order to achieve the best results and to better adapt the touch screen to the user's preferences.

4.5 Screen rotation
It is possible to rotate the contents of the screen by 90° using the graphic driver's screen rotation function. This
function is supported by Automation Runtime.

In Automation Studio 2.7.x or 3.0.x, the screen orientation can be defined when a project is created or later when
editing the project.
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Standards and certifications ¢ Overview of standards

5 Standards and certifications

5.1 Applicable European directives

+ EMC directive 89/336/EEC
» Low-voltage directive 73/23/EEC
» Machine directive 98/37/EC

5.2 Overview of standards

Power Panel 65 devices meet the following standards:

Standard Description

EN 55011 Electromagnetic compatibility (EMC), radio disturbance product standard, industrial, scientific, and medical high-frequency de-

Class A, B vices (ISM devices), limit values and measurement procedure; group 1 (devices that do not generate HF during material process-
ing) and group 2 (devices that generate HF during material processing)

EN 55022 Electromagnetic compatibility (EMC), radio disturbance characteristics, information technology equipment (ITE devices), limits

Class A, B and methods of measurement

EN 55024 Electromagnetic compatibility (EMC), immunity, information technology equipment (ITE devices), limits and methods of measure-

Class Aor B ment

EN 60060-2 High-voltage test techniques - part 2: Measuring systems

EN 60068-2-1 Environmental testing - part 2: Tests: Test A: Cold

EN 60068-2-2 Environmental testing - part 2: Tests: Test B: Dry heat

EN 60068-2-3 Environmental testing - part 2: Tests: Test cab: Damp heat, steady state

EN 60068-2-6 Environmental testing - part 2: Tests: Test Fc: Vibration (sinusoidal)

EN 60068-2-14

Environmental testing - part 2: Tests: Test N: Change of temperature

EN 60068-2-27

Environmental testing - part 2: Tests: Test cab: Shock

EN 60068-2-30

Environmental testing - part 2: Tests: Test cab: Damp heat, cyclic

EN 60068-2-31

Environmental testing - part 2: Tests: Test Fc: Drop and topple, primarily for equipment-type specimens

EN 60068-2-32

Environmental testing - part 2: Tests: Test Fc: Free fall

EN 60204-1 Safety of machinery - Electrical equipment of machines - Part 1: General requirements

EN 60529 Degrees of protection provided by enclosures (IP code)

EN 61000-4-2 Electromagnetic compatibility (EMC) - Part 4-2: Testing and measuring techniques; electrostatic discharge immunity test

EN 61000-4-3 Electromagnetic compatibility (EMC) - Part 4-3: Testing and measuring techniques; radiated radio-frequency electromagnetic
field immunity test

EN 61000-4-4 Electromagnetic compatibility (EMC) - Part 4-4: Testing and measuring techniques; electrical fast transient/burst immunity test

EN 61000-4-5 Electromagnetic compatibility (EMC) - Part 4-5: Testing and measuring techniques; surge immunity test

EN 61000-4-6 Electromagnetic compatibility (EMC) - Part 4-6: Testing and measuring techniques; immunity to conducted disturbances, induced
by radio-frequency fields

EN 61000-4-8 Electromagnetic compatibility (EMC) - Part 4-8: Testing and measuring techniques; power frequency magnetic field immunity test

EN 61000-4-11

Electromagnetic compatibility (EMC) - Part 4-11: Testing and measuring techniques; voltage dips, short interruptions and voltage
variations immunity tests

EN 61000-4-12

Electromagnetic compatibility (EMC) - Part 4-12: Testing and measuring techniques; oscillatory waves immunity test

EN 61000-6-2 Electromagnetic compatibility (EMC) - Part 2 - Generic standards - Immunity for industrial environments

EN 61000-6-4 Electromagnetic compatibility (EMC) - Part 2 - Generic standards - Emission standard for industrial environments
EN 61131-2 Programmable logic controllers - Part 2: Equipment requirements and tests

IEC 61131-2

NEMA 250 type 4X Rating according to UL - Sprayed water

UL 508 Industrial control equipment (UL = Underwriters Laboratories)
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5.3 Emission requirements

Emissions

Test carried out in accordance with

Limits in accordance with

Network-related emissions

EN 55011 / EN 55022

EN 61000-6-4: Generic standard (industrial areas)

EN 55011: Industrial, scientific, and medical equipment - Radio-fre-
quency disturbance characteristics - Class A (industrial areas)

EN 55022: Information technology equipment
(ITE devices) - Class A (industrial areas)

EN 61131-2: Programmable logic controllers

Emitted interferences
Electromagnetic emissions

EN 55011 / EN 55022

EN 61000-6-4: Generic standard (industrial areas)

EN 55011: Industrial, scientific, and medical equipment - Radio-fre-
quency disturbance characteristics - Class A (industrial areas)

EN 55022: Information technology equipment
(ITE devices) - Class A (industrial areas)

EN 61131-2: Programmable logic controllers

5.3.1 Network-related emissions

Test carried out in accordance with Limits in ac- Limits in ac- Limits in ac- Limits in ac- Limits in ac-
EN 55011 / EN 55022 cordance with cordance with cordance with cordance with cordance with
EN 61000-6-4 EN 55011 Class A EN 55022 Class A EN 61131-2 47 CFR Part 15
Subpart B class A
Power mains connections " 79 dB (uVv) 79 dB (uV) 79 dB (uV) 79 dB (uV) 79 dB (uV)
150 to 500 kHz Quasi-peak value Quasi-peak value Quasi-peak value Quasi-peak value Quasi-peak value
66 dB (uV) 66 dB (uV) 66 dB (uV) 66 dB (uV) 66 dB (uV)
Mean value Mean value Mean value Mean value Mean value
Power mains connections 73 dB (uV) 73 dB (uV) 73 dB (uV) 73 dB (pV) 73 dB (pV)
500 kHz to 30 MHz Quasi-peak value Quasi-peak value Quasi-peak value Quasi-peak value Quasi-peak value
60 dB (uV) 60 dB (uV) 60 dB (uV) 60 dB (pV) 60 dB (pV)
Mean value Mean value Mean value Mean value Mean value

Other connections
150 to 500 kHz

- 97 10 87 dB (uV) and -

53 to 43 dB (LA)
Quasi-peak value
84 to 74 dB (pV) and
40 to 30 dB (uA)
Mean value

Other connections
500 kHz to 30 MHz

87 dB (uV) - -
and 43 dB (pA)
Quasi-peak value
74 dB (uV)
and 30 dB (pA)
Mean value

1) AC network connections only with EN 61131-2

5.3.2 Emissions, electromagnetic emissions

Test carried out in accordance with
EN 55011 / EN 55022

Limits in accordance with

EN 61000-6-4

Limits in accordance with
EN 55011 Class A

Limits in accordance with
EN 61131-2

Limits in accordance with
EN 55022 Class A

30 to 230 MHz
measured at a distance of 10 m

<40 dB (uV/m)
Quasi-peak value

<40 dB (uV/m)
Quasi-peak value

<40 dB (pV/m)
Quasi-peak value

<40 dB (uV/m)
Quasi-peak value

230 MHz to 1 GHz
measured at a distance of 10 m

<47 dB (uV/m)
Quasi-peak value

<47 dB (pV/m)
Quasi-peak value

<47 dB (pV/m)
Quasi-peak value

<47 dB (uV/m)
Quasi-peak value

Test carried out

Limits in accordance with 47 CFR Part 15

Subpart B Class A

30 to 88 MHz
measured at a distance of 10 m

<90 dB (pV/m)
Quasi-peak value

88 to 216 MHz
measured at a distance of 10 m

<150 dB (uV/m)
Quasi-peak value

216 to 960 MHz
measured at a distance of 10 m

<210 dB (uV/m)
Quasi-peak value

>960 MHz
measured at a distance of 10 m

<300 dB (uV/m)
Quasi-peak value
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5.4 Requirements for immunity to disturbances

Test carried out in Limits in accordance with

accordance with

Immunity

Electrostatic discharge (ESD) EN 61000-4-2 EN 61000-6-2: Generic standard (industrial areas)
EN 61131-2: Programmable logic controllers
EN 55024: Information technology equipment
Immunity to high-frequency electromagnetic EN 61000-4-3 EN 61000-6-2: Generic standard (industrial areas)
fields (HF field) EN 61131-2: Programmable logic controllers
EN 55024: Information technology equipment
Immunity to high-speed transient electrical dis- EN 61000-4-4 EN 61000-6-2: Generic standard (industrial areas)
turbances (burst) EN 61131-2: Programmable logic controllers
EN 55024: Information technology equipment
Immunity to surge voltages EN 61000-4-5 EN 61000-6-2: Generic standard (industrial areas)
EN 61131-2: Programmable logic controllers
EN 55024: Information technology equipment
Immunity to conducted disturbances EN 61000-4-6 EN 61000-6-2: Generic standard (industrial areas)
EN 61131-2: Programmable logic controllers
EN 55024: Information technology equipment
Immunity against magnetic fields with electri- EN 61000-4-8 EN 61000-6-2: Generic standard (industrial areas)

cal frequencies EN 61131-2: Programmable logic controllers

EN 55024: Information technology equipment
EN 61000-6-2: Generic standard (industrial areas)
EN 61131-2: Programmable logic controllers
EN 55024: Information technology equipment
EN 61000-6-2: Generic standard (industrial areas)
EN 61131-2: Programmable logic controllers
EN 55024: Information technology equipment

Immunity to voltage dips, short-term interrup- EN 61000-4-11

tions and voltage fluctuations

Immunity to damped vibration EN 61000-4-12

Evaluation criteria in accordance with EN 61000-6-2

Criteria A:

The operating equipment must continue to work as intended during the test. There should be no interference in
the operating behavior and no system failures below a minimum operating quality as defined by the manufacturer.
Criteria B:

The operating equipment must continue to work as directed after the test. There should be no interference in the
operating behavior and no system failures below a minimum operating quality as defined by the manufacturer.
Criteria C:

A temporary function failure is permitted if the function restores itself, or the function can be restored by activating
configuration and control elements.

Criteria D:

Degradation or failure of functionality which can no longer be restored (operating equipment destroyed).

5.4.1 Electrostatic discharge (ESD)

Test carried out in accordance with Limits in accordance with Limits in accordance with Limits in accordance with
EN 61000-4-2 EN 61000-6-2 EN 61131-2 EN 55024
Contact discharge to powder-coated +4KkV, 10 discharges, +4kV, 10 discharges, +4kV, 10 discharges,
and bare metal housing parts Criteria B Criteria B Criteria B
Discharge through the air to plastic +8kV, 10 discharges, +8kV, 10 discharges, +8kV, 10 discharges,
housing parts Criteria B Criteria B Criteria B

5.4.2 High-frequency electromagnetic fields (HF field)

Limits in accordance with
EN 61000-6-2

Test carried out in accordance with
EN 61000-4-3

Limits in accordance with
EN 55024

Limits in accordance with
EN 61131-2

Housing, completely wired

80 MHz to 1 GHz, 10 V/m, 80%
amplitude modulation with 1 kHz,
duration 3 seconds, criteria A

80 MHz to 1 GHz, 1.4 to 2 GHz, 10

V/m, 80% amplitude modulation with

1 kHz, duration 3 seconds, criteria A
800 to 960 MHz (GSM), 10
V/m, pulse modulation with
50% duty cycle, criteria A

80 MHz to 1 GHz, 1.4 to 2 GHz, 3 V/
m, 80% amplitude modulation with
1 kHz, duration 3 seconds, criteria A
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5.4.3 High-speed transient electrical disturbances (Burst)

Test carried out in accordance with
EN 61000-4-4

Limits in accordance with

EN 61000-6-2

Limits in accordance with
EN 61131-2

Limits in accordance with
EN 55024

AC mains inputs/outputs

+2 kV, criteria B

+1 kV, criteria B

AC power inputs

+2 kV, criteria B

AC power outputs

+1 kV, criteria B

DC mains inputs/outputs >10 m"

+2 kV, criteria B

+0.5 kV, criteria B

DC power inputs >10 m

+2 kV, criteria B

DC power outputs >10 m

+1 kV, criteria B

and I/Os >3 m

Functional ground connections, signal lines

+1 kV, criteria B

+1 kV, criteria B

+0.5 kV, criteria B

Unshielded AC inputs/outputs >3m

+2 kV, criteria B

Analog I/O

+1 kV, criteria B

+1 kV, criteria B

1) For EN 55024 without length limitation.

5.4.4 Surge voltages (Surge)

Test carried out in accordance with
EN 61000-4-5

Limits in accordance with
EN 61000-6-2

Limits in accordance with
EN 61131-2

Limits in accordance with
EN 55024

AC mains inputs/outputs, L to L

+1 kV, criteria B

+1 kV, criteria B

+1 kV, criteria B

AC mains inputs/outputs, L to PE

+2 kV, criteria B

+2 kV, criteria B

+2 kV, criteria B

DC mains inputs/outputs, L+ to L-, >10 m

+0.5 kV, criteria B

DC mains inputs/outputs, L to PE, >10 m

+0.5 kV, criteria B

+0.5 kV, criteria B

DC power inputs, L+ to L-

+0.5 kV, criteria B

DC power inputs, L to PE

+1 kV, criteria B

DC power outputs, L+ to L-

+0.5 kV, criteria B

DC power outputs, L to PE

+0.5 kV, criteria B

Signal connections >30 m

+1 kV, criteria B

+1 kV, criteria B

+1 kV, criteria B

All shielded cables

+1 kV, criteria B

5.4.5 Conducted disturbances

Test carried out in accordance with
EN 61000-4-6

Limits in accordance with

EN 61000-6-2

Limits in accordance with

EN 61131-2

Limits in accordance with

EN 55024

AC mains inputs/outputs

150 kHz to 80 MHz, 10 V, 80%
amplitude modulation with 1 kHz,
duration 3 seconds, criteria A

150 kHz to 80 MHz, 3 V, 80% am-
plitude modulation with 1 kHz,
duration 3 seconds, criteria A

150 kHz to 80 MHz, 3 V, 80% ampli-
tude modulation with 1 kHz, criteria A

DC mains inputs/outputs

150 kHz to 80 MHz, 10 V, 80%
amplitude modulation with 1 kHz,
duration 3 seconds, criteria A

150 kHz to 80 MHz, 3 V, 80% am-
plitude modulation with 1 kHz,
duration 3 seconds, criteria A

150 kHz to 80 MHz, 3 V, 80% ampli-
tude modulation with 1 kHz, criteria A

Functional ground connections

150 kHz to 80 MHz, 10 V, 80%
amplitude modulation with 1 kHz,
duration 3 seconds, criteria A

150 kHz to 80 MHz, 3 V, 80% am-
plitude modulation with 1 kHz,
duration 3 seconds, criteria A

Signal connections >3 m

150 kHz to 80 MHz, 10 V, 80%
amplitude modulation with 1 kHz,
duration 3 seconds, criteria A

150 kHz to 80 MHz, 3 V, 80% am-
plitude modulation with 1 kHz,
duration 3 seconds, criteria A

150 kHz to 80 MHz, 3 V, 80% ampli-
tude modulation with 1 kHz, criteria A

5.4.6 Magnetic fields with electrical frequencies

Test carried out in accordance with
EN 61000-4-8

Limits in accordance with

EN 61000-6-2

Limits in accordance with

EN 61131-2

Limits in accordance with

EN 55024

Test direction x, test in the field of an
induction coil Tm x 1m

30 A/m, criteria A

30 A/m, criteria A

50 Hz, 1 A/m, criteria A

Test direction y, test in the field of an
induction coil Tm x 1m

30 A/m, criteria A

30 A/m, criteria A

50 Hz, 1 A/m, criteria A

Test direction z, test in the field of an
induction coil Tm x 1m

30 A/m, criteria A

30 A/m, criteria A

50 Hz, 1 A/m, criteria A

5.4.7 Voltage dips, fluctuations, and short-term interruptions

Test carried out in accor-
dance with
EN 61000-4-11

Limits in accordance with

EN 61000-6-2

Limits in accordance with
EN 61131-2

AC power inputs

Voltage dip 70% (30% reduction), 0.5 periods, criteria B

AC power inputs

Voltage dip 40% (60% reduction), 5 periods, criteria C

AC power inputs

Voltage dip 40% (60% reduction), 50 periods, criteria C

AC power inputs

Voltage dip <5% (>95% reduction), 250 periods, criteria C

AC power inputs

20 interruptions, 0.5 periods, criteria A

DC mains inputs

20 interruptions for 10 ms, <UN - 15%, criteria A
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5.4.8 Damped vibration

Test carried out in accordance with Limits in accordance with

EN 61000-4-12 EN 61131-2

Mains inputs/outputs, L to L +1 kV, 1 MHz, repeat rate 400/seconds, length 2 seconds, connection lengths 2 m, criteria B
Mains inputs/outputs, L to PE +2.5 kV, 1 MHz, repeat rate 400/seconds, length 2 seconds, connection lengths 2 m, criteria B

5.5 Mechanical conditions

Vibration Test carried out in accordance with Limits in accordance with

Vibration operation EN 60068-2-6 EN 61131-2: Programmable logic controllers
EN 60721-3-3 class 3M4

Vibration during transport (packaged) EN 60068-2-6 EN 60721-3-2 class 2M1

EN 60721-3-2 class 2M2

EN 60721-3-2 class 2M3

Shock during operation EN 60068-2-27 EN 61131-2: Programmable logic controllers
EN 60721-3-3 class 3M4
Shock during transport (packaged) EN 60068-2-27 EN 60721-3-2 class 2M1

EN 60721-3-2 class 2M2

EN 60721-3-2 class 2M3

B&R
Toppling (packaged) EN 60068-2-31 EN 60721-3-2 class 2M1

EN 60721-3-2 class 2M2

EN 60721-3-2 class 2M3
Free fall (packaged) EN 60068-2-32 EN 61131-2: Programmable logic controllers
B&R

5.5.1 Vibration operation

Test carried out in accordance with Limits in accordance with Limits in accordance with

EN 60068-2-6 EN 61131-2 EN 60721-3-3 class 3M4

Vibration during operation: Uninterrupted duty 10 sweeps for each axis 10 sweeps for each axis

with movable frequency in all 3 axes (x, y, z), 1 Frequency Limit value Frequency Limit value

octave per minute 5t0 9 Hz Amplitude 3.5mm 2t0 9 Hz Amplitude 3mm
9to 150 Hz Acceleration 1 g 9to 200 Hz Acceleration 1 g

5.5.2 Vibration during transport (packaged)

Test carried out in accordance with Limits in accordance with Limits in accordance with Limits in accordance with
EN 60068-2-6 EN 60721-3-2 class 2M1 EN 60721-3-2 class 2M2 EN 60721-3-2 class 2M3
Vibration during transport: Uninterrupt- | 10 sweeps for each axis, packaged 10 sweeps for each axis, packaged 10 sweeps for each axis, packaged
ed duty with movable frequency in all Frequency Limit value Frequency Limit value Frequency Limit value
3axes (x, Y, 2) 2to 9 Hz Amplitude 3.5mm 2to 9 Hz Amplitude 3.5mm 2to 8 Hz Amplitude 7.5mm
9to 200 Hz Acceleration 1 g 9 to 200 Hz Acceleration 1 g 8 to 200 Hz Acceleration 2 g
200 to 500 Hz | Acceleration 1.5 g 200 to 500 Hz | Acceleration 1.5 g 200 to 500 Hz Acceleration 4 g

5.5.3 Shock during operation

Test carried out in accordance with Limits in accordance with Limits in accordance with
EN 60068-2-27 EN 61131-2 EN 60721-3-3 class 3M4
Shock during operation: Pulse (half-sine) stress in all Acceleration 15 g, duration 11 ms, 18 shocks Acceleration 15 g, duration 11 ms
3 axes (X, Y, z)

5.5.4 Shock during transport (packaged)

Test carried out in accordance with Limits in accordance with Limits in accordance with Limits in accordance with
EN 60068-2-27 EN 60721-3-2 class 2M1 EN 60721-3-2 class 2M2 B&R
Pulse (half-sine) stress in all 3 axes (x, Acceleration 10 g, Acceleration 30 g, Acceleration 30 g,
Y, ) duration 11 ms, 3 shocks each, duration 6 ms, 3 shocks each, duration 11 ms, 3 shocks each,
packaged packaged packaged
5.5.5 Toppling
Test carried out in accordance with Limits in accordance with Limits in accordance with Limits in accordance with
EN 60068-2-31 EN 60721-3-2 class 2M1 EN 60721-3-2 class 2M2 EN 60721-3-2 class 2M3
Drop and topple Devices: Drop/topple on each edge Devices: Drop/topple on each edge Devices: Drop/topple on each edge
Weight Required Weight Required Weight Required
<20 kg Yes <20 kg Yes <20 kg Yes
20 to 100 kg - 20 to 100 kg Yes 20 to 100 kg Yes
>100 kg - >100 kg - >100 kg Yes
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5.5.6 Free fall (packaged)

Test carried out in accor- Limits in ac- Limits in ac- Limits in ac- Limits in ac- Limits in ac-
dance with cordance with cordance with cordance with cordance with cordance with
EN 60068-2-32 EN 61131-2 EN 60721-3-2 EN 60721-3-2 EN 60721-3-2 B&R
class 2M1 class 2M2 class 2M3
Free fall Devices with de- Devices packaged Devices packaged Devices packaged Devices packaged
livery packaging

each with 5 fall tests

Weight Height Weight Height Weight Height Weight Height Weight Height

<10 kg 1.0m <20 kg 0.25m <20 kg 1.2m <20 kg 1.5m <40 kg im

10 to 40 kg 0.5m 20 to 0.25m 20 to 1.0m 20 to 1.2m - -
100 kg 100 kg 100 kg
>40 kg 0.25m >100 kg 0.1m >100 kg 0.25m >100 kg 0.5m - -

Devices with prod-
uct packaging each
with 5 fall tests

Weight Height
<10 kg 0.3 m
10 to 40 kg 0.3m
>40 kg 0.25m

5.6 Climate conditions

Temperature and humidity

Test carried out in accordance with

Limits in accordance with

Worst case operation UL 508 UL 508: Industrial control equipment

EN 61131-2: Programmable logic controllers
Dry heat EN 60068-2-2 EN 61131-2: Programmable logic controllers
Cold EN 60068-2-1 EN 61131-2: Programmable logic controllers

Large temperature fluctuations

EN 60068-2-14

EN 61131-2: Programmable logic controllers

Temperature fluctuations in operation

EN 60068-2-14

EN 61131-2: Programmable logic controllers

Humid heat, cyclic

EN 60068-2-30

EN 61131-2: Programmable logic controllers

Constant humid heat (storage)

EN 60068-2-3

EN 61131-2: Programmable logic controllers

Sprayed water (from the front)

NEMA 250 type 4X

UL 508 - NEMA 250 4X: Degrees of pro-
tection provided by enclosures (IP code)

5.6.1 Worst case operation

Test carried out
according to UL 508

Limits in accordance with
UL 508

Limits in accordance with
EN 61131-2

data sheet at the max. specified load

Worst case during operation. Operation of the device
with the max. ambient temperature specified in the

duration approx. 5 hours

3 hours at max. ambient temperature (min. 40°C)

3 hours at max. ambient temperature (min. 40°C)
duration approx. 5 hours

5.6.2 Dry heat

Test carried out in accor-

Limits in accordance with

dance with EN 61131-2
EN 60068-2-2
Dry heat 16 hours at 70°C for 1 cycle, then 1 hour acclimatization and function testing,

duration approx. 17 hours

5.6.3 Dry cold

Test carried out in accor-

Limits in accordance with

dance with EN 61131-2
EN 60068-2-1
Dry cold 16 hours at -40°C for 1 cycle, then 1 hour acclimatization and function testing,

duration approx. 17 hours

5.6.4 Large temperature fluctuations

Test carried out in accor-
dance with
EN 60068-2-14

Limits in accordance with
EN 61131-2

Large temperature fluctuations

3 hours at -40°C and 3 hours at 70°C for 2 cycles, then 2 hours acclimatization and function testing,
duration approx. 14 hours
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5.6.5 Temperature fluctuations in operation

Test carried out in accor- Limits in accordance with

dance with EN 61131-2

EN 60068-2-14

Open devices: These can al- 3 hours at 5°C and 3 hours at 55°C, 5 cycles, temperature gradient 3°C / min, the unit
so have a housing and are in- is occasionally supplied with voltage during testing, duration approximately 30 hours

stalled in control cabinets

Closed devices: These are de- 3 hours at 5°C and 3 hours at 55°C, 5 cycles, temperature gradient 3°C / min, the unit
vices whose data sheet spec- is occasionally supplied with voltage during testing, duration approximately 30 hours

ifies a surrounding housing

(enclosure) with appropriate

safety precautions

5.6.6 Humid heat, cyclic

Test carried out in accor- Limits in accordance with

dance with EN 61131-2

EN 60068-2-30

Alternating climate 24 hours at 25°C / 55°C and 97% / 83% RH, 2 cycles, then 2 hours acclimatization, function testing and insulation
duration approx. 50 hours

5.6.7 Constant humid heat (storage)

Test carried out in accor- Limits in accordance with

dance with EN 61131-2

EN 60068-2-3

Damp heat, constant 48 hours at 40°C and 92.5% RH, then insulation test within 3 hours,
(storage) duration approx. 49 hours

5.6.8 Sprayed water (front side)

Test carried out in accor- Limits in accordance with
dance with NEMA 250 type 4X
UL 508
Sprayed water (front side) Sprayed with a 25.4 mm (diameter) nozzle
Distance: 3 to 3.7 m (all angles), water volume: 246 liters/minute
Duration: 48 seconds, 5 seconds minimum
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5.7 Safety

Safety Test carried out in accordance with Limits in accordance with

Ground resistance EN 61131-2 EN 60204-1: Electrical equipment of machines
EN 61131-2: Programmable logic controllers

Insulation resistance EN 60204-1: Electrical equipment of machines

High voltage EN 60060-1 EN 61131-2: Programmable logic controllers

UL 508: Industrial control equipment

5.7.1 Ground resistance

Test carried out in accordance with
EN 61131-2

Limits in accordance with
EN 60204-1"

Limits in accordance with
EN 61131-2

Ground resistance: Housing (from any
metal part to the ground terminal)

Smallest effective cross section
of the protective ground conduc-
tor for the branch being tested

Maximum measured voltage
drop at a test current of 10 A

1.0 mm? 3.3V
1.5 mm? 26V
2.5 mm? 1.9V
4.0 mm? 1.4V
>6.0 mm? 1.0V

Test current 30 A for 2 min, <0.1 Q

1) See EN 60204-1:1997, page 62, table 9.

5.7.2 Insulation resistance

Test carried out

Limits in accordance with
EN 60204-1"

Insulation resistance: Main circuits to
protective ground conductor

>1 MQ at 500 VDC

1) See EN 60204-1:1997, page 62, table 9.

5.7.3 High voltage

Test carried out in accordance with Limits in accordance with Limits in accordance with
EN 60060-1 EN 61131-2" UL 508
High voltage: Primary circuit to sec- Input voltage Test voltage Input voltage Test voltage
ondary circuit and to protective ground 1.2/50 ps AC, 1min DC, 1 min AC, 1min DC, 1 min
circuit (transformers, coils, varistors, Peak volt-
capacitors and components used to age surge
protect against overvoltage can be re- 00 50 VAC 850 V 510V 720V <50V 500 V 707V
moved before the test) 0to 60 VDC
50 to 100 VAC 1360 V 740V 1050 V >50 V 1000 V 1.414x (1000
60 to 100 VDC +2x Uy V + 2x Uy)
100 to 150 VAC 2550V 1400 V 1950 V
100 to 150 VDC
150 to 300 VAC 4250 V 2300V 3250V
150 to 300 VDC
300 to 600 VAC 6800 V 3700 V 5250 V
300 to 600 VDC
600 to 1000 VAC 10200 V 5550 V 7850 V
600 to 1000 VDC
1) See EN 61131-2:2003, page 104, table 59.
Test carried out in accordance with Limits in accordance with
EN 61131-2
Supply voltage Measurement value Tolerance
min/max
24 VDC -15%
48 VDC +20%
125 VDC
24 VAC -15%
48 VAC +10%
100 VAC
110 VAC
120 VAC
200 VAC
230 VAC
240 VAC
400 VAC
Table 24: Safety - Voltage range
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5.8 Other tests
Other tests Limits in accordance with
Protection EN 60529: Degrees of protection provided by enclosures (IP code)

Mounting dimensions

B&R

5.8.1 Protection

Test carried out in accordance with

Limits in accordance with
EN 60529

Limits in accordance with
EN 60529

Meaning of protection of
Operating materials

1P2x
Protection against large solid for-
eign bodies = 12.5 mm diameter

1P6x
Protection against large solid foreign bodies: dust-proof

Meaning of protection of
personnel

1P2x
Protection against touching dangerous parts with fingers

1P6x
Protection against touching dan-
gerous parts with conductor

Protection against water permeation
with damaging consequences

IPx0
Not protected

IPx5
Protected against sprayed water

5.9 International certifications

B&R products and services comply with applicable standards. This includes international standards from organi-
zations such as ISO, IEC and CENELEC, as well as national standards from organizations such as UL, CSA, VDE,
OVE, etc. We are committed to ensuring the reliability of our products in an industrial environment.

Certifications

Europe

q

This mark certifies that all harmonized EN standards for the applicable directives have been met.

Power Panel 65 User's manual V2.21

95



96



6 Accessories

Accessories * Overview

6.1 Overview

ANERARAR % %
BISIEI5I5(5 <|]gs
AN NE
HHHHHHEHHEEE
Model number Product ID SIS|S|S[S[S[5[5(5)5 Page
Lithium batteries
0AC201.91 Lithium batteries, 4 pc., 3 V /950 mAh, button cell . o|eo|o|e 98
4A0006.00-000 Lithium battery, 3 V / 950 mAh, button cell . °
Connector for power supply
0TB103.9 Connector, 24 VDC, 3-pin female, 3.31 mm? screw clamps, protected against| e (e (e | o | e | e 99
vibration by the screw flange
0TB103.91 Connector, 24 VDC, 3-pin female, 3.31 mm? cage clamps, protected againstvi-| e (e (e | e | o | @
bration by the screw flange
Terminal blocks for X2X Link interfaces
0TB704.9 Terminal block accessory, 4-pin, screw clamps, 2.5 mm? . . . 101
0TB704.91 Terminal block accessory, 4-pin, cage clamps, 2.5 mm? . . .
Slide-in labels for Power Panel keys
4A0069.00-000 5 DIN A4 slide-in label templates, 14 fields for a total of 35 3.5" PP65 devices, | o | ® 102
CorelDraw template available online for download
4A0075.00-000 5 DIN A4 slide-in label templates, 16 fields for a total of 40 5.7" PP65 devices, o|e
CorelDraw template available online for download
Data storage media
0CFCRD.0128E.01 CompactFlash 128 MB WD extended temp. oo o000
OCFCRD.0512E.01 CompactFlash 512 MB WD extended temp. ojoje|e|o]|e
5CFCRD.0064-03 CompactFlash 64 MB Western Digital ojoje|e|o]|e 102
5CFCRD.0128-03 CompactFlash 128 MB Western Digital ejefe|o|o]|e
5CFCRD.0256-03 CompactFlash 256 MB Western Digital oo o e 0|0
5CFCRD.0512-03 CompactFlash 512 MB Western Digital ojoje|e|o]|e
5CFCRD.1024-03 CompactFlash 1 GB Western Digital e|lee|o|e|e
5CFCRD.2048-03 CompactFlash 2 GB Western Digital ejefe|o|o]|e
5CFCRD.4096-03 CompactFlash 4 GB Western Digital oo o e 0|0
5CFCRD.8192-03 CompactFlash 8 GB Western Digital ojoje|e|o]|e
5CFCRD.1024-06 CompactFlash 1 GB B&R (SLC) e|lee|o|e|e
5CFCRD.2048-06 CompactFlash 2 GB B&R (SLC) e|lee|o|e|e
5CFCRD.4096-06 CompactFlash 4 GB B&R (SLC) o|leo|e|o|e
5CFCRD.8192-06 CompactFlash 8 GB B&R (SLC) e|o|o|eo|e]|e
5CFCRD.016G-06 CompactFlash 16 GB B&R (SLC) e|lee|o|e|e
5MMUSB.2048-01 USB 2.0 flash drive 2048 MB B&R e|le|eo|o|e|e
PP65 interface modules
4PP065.1F10-1 PP65 interface module, 1 RS232 interface o|o|e|o|o|e 70
4PP065.1F23-1 PP65 interface module, 1 RS232/RS485/RS422 interface (RS422: electrical- | ® EIEIK) 72
ly isolated, RS485: electrically isolated and network-capable), 1 CAN interface
(electrically isolated and network-capable). Order 0TB704 terminal block sepa-
rately.
4PP065.1F24-1 PP65 interface module, 1 PROFIBUS DP slave interface (electrically isolated| e |e |e e o | @ 76
and network-capable), 1 RS232/RS422/RS485 interface (RS422/RS485: elec-
trically isolated and network-capable)
4PP065.IF33-1 PP65 interface module, 2 CAN interfaces (electrically isolated and network-ca-| e |e (e e | e | @ 80

pable). Order 0TB704 terminal block separately.

Accessories for interface modul

es

0G0001.00-090

PC - PLC/PW cable, RS232, online cable

0AC913.93

Bus adapter, CAN, 2 CAN interfaces, including 30 cm attachment cable (TB704)

0G1000.00-090

Bus connector, RS485, for PROFIBUS networks
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Accessories * Replacement batteries
6.2 Replacement batteries

The lithium battery is needed to buffer the real-time clock and SRAM data.

The battery is subject to wear and must be replaced when the battery power is insufficient ("Bad" status) ().

6.2.1 Order data

Model number Short description Figure
Batteries
0AC201.91 Lithium batteries 4 pcs., 3 V /950 mAh button cell

4A0006.00-000 Lithium battery, 3 V / 950 mAh, button cell

Table 25: 0AC201.91, 4A0006.00-000 - Order data

6.2.2 Technical data

Information:

The following characteristics, features and limit values only apply to this accessory and can deviate
from those specified for the complete system. The data specifications for the complete system take
precedence over those of individual components.

The technical data in this manual is current as of its creation/publication. We reserve the right to make

changes.

Model number | 0AC201.91 | 4A0006.00-000
General information
Storage time Max. 3 years at 30°C
Certification

CE Yes

uL cULus E115267

Industrial Control Equipment

Electrical characteristics
Capacity 950 mAh
Self-discharging <1% per year (at 23°C)
Voltage range 3V
Environmental conditions
Temperature

Storage -20 to 60°C
Relative humidity

Operation 0to 95%

Storage 0 to 95%

Transport 0 to 95%

Table 26: 0AC201.91, 4A0006.00-000 - Technical data

6.2.3 Contents of delivery

Quantity Component
1or4 Lithium batteries

Table 27: 0AC201.91, 4A0006.00-000 - Contents of delivery
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Accessories * TB103 3-pin power supply connector

6.3 TB103 3-pin power supply connector

This single-row 3-pin terminal block is used to connect the power supply.

6.3.1 Order data

Model number Short description Figure
Accessories

0TB103.9 Connector 24 VDC - 3-pin female - Screw clamp terminal block
3.31 mm?

0TB103.91 Connector 24 VDC - 3-pin female - Cage clamp terminal block
3.31 mm?

Table 28: 0TB103.9, 0TB103.91 - Order data

6.3.2 Technical data

Information:

The following characteristics, features and limit values only apply to this accessory and can deviate
from those specified for the complete system. The data specifications for the complete system take
precedence over those of individual components.

The technical data in this manual is current as of its creation/publication. We reserve the right to make

changes.
Model number | 0TB103.9 | 0TB103.91
General information
Certification
CE Yes
uL cULus E115267
Industrial Control Equipment
HazlLoc cULus HazLoc E180196
Industrial Control Equipment
for Hazardous Locations
Class |, Division 2, Groups ABCD, T4"
DNV GL Temperature: B (0 - 55°C)

Humidity: B (up to 100%)
Vibration: A (0.7g)
EMC: B (Bridge and open deck)

Terminal block

Note

Protected against vibration by the screw flange
Nominal values according to UL

Number of pins

3 (female)

Type of terminal block

Screw clamp terminal block | Cage clamp terminal block 2

Cable type

Only copper wires (no aluminum wires!)

Distance between contacts

5.08 mm

Connection cross section
AWG wire
Wire end sleeves with plastic covering
Solid wires
Fine strand wires
With wire end sleeves

26 t0 14 AWG | 26 to 12 AWG
0.20 to 1.50 mm?
0.20 to 2.50 mm?
0.20 to 1.50 mm? |

0.20 to 1.50 mm?

0.20 to 2.50 mm?

Tightening torque

0.4 Nm | -

Electrical characteristics

Nominal voltage 300V
Nominal current 3 10 A/ contact
Contact resistance <5 mQ

Operating conditions

Degree of pollution in accordance with EN 61131 |

Pollution degree 2

Table 29: 0TB103.9, 0TB103.91 - Technical data

1) Yes, although applies only if all components installed within the complete system have this certification and the complete system itself carries the corresponding

mark.

2) Cage clamp terminal blocks cannot be used side-by-side.

3) The limit data for each 1/0O module must be taken into consideration.
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Accessories * TB103 3-pin power supply connector
6.3.3 Contents of delivery

Quantity

Component
1

Power connector in desired design.

Table 30: 0TB103.9, 0TB103.91 - Contents of delivery
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6.4 TB704 4-pin X2X Link connector

Accessories * TB704 4-pin X2X Link connector

This single-row 4-pin terminal block is needed as a terminal for the X2X Link interface.

6.4.1 Order data

Model number

Short description

Figure

Terminal blocks

0TB704.9

Accessory terminal block, 4-pin, screw clamps 2.5 mm?

0TB704.91

Accessory terminal block, 4-pin, cage clamps 2.5 mm?

6.4.2 Technical data

Information:

Table 31: 0TB704.9, 0TB704.91 - Order data

The following characteristics, features and limit values only apply to this accessory and can deviate
from those specified for the complete system. The data specifications for the complete system take
precedence over those of individual components.

The technical data in this manual is current as of its creation/publication. We reserve the right to make

changes.

Model number | 0TB704.9 | 0TB704.91
General information
Certification

CE Yes

uL cULus E115267

Industrial Control Equipment

Terminal block
Note Nominal values according to UL
Number of pins 4
Type of terminal block Screw clamps | Cage clamps "

Cable type

Only copper wires (no aluminum wires!)

Distance between contacts 5.08 mm
Connection cross section
AWG wire 26 to 12 AWG

Wire end sleeves with plastic covering

0.20 to 1.50 mm?

Solid wires

0.20 to 2.50 mm?

Fine strand wires

0.20 to 1.50 mm?

0.20 to 2.50 mm?

With wire end sleeves

0.20 to 1.50 mm?

Electrical characteristics

Nominal voltage 300V
Nominal current 2 10 A/ contact
Contact resistance <5mQ

1) Cage clamp terminal blocks cannot be used side-by-side.

Table 32: 0TB704.9, 0TB704.91 - Technical data

2) The limit data for each /O module must be taken into consideration.

6.4.3 Contents of delivery

Quantity

Component

1

Terminal in desired design.

Table 33: 0TB704.9, 0TB704.91 - Contents of delivery
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Accessories ¢ Data storage media

6.5 Slide-in label templates

Printable slide-in labels (A4 format) can be ordered from B&R:

Model number
4A0069.00-000

Description

5 DIN A4 slide-in label templates, 14 fields for a total of 35 3.5" PP65 devices, CorelDraw template available
online for download

5 DIN A4 slide-in label templates, 16 fields for a total of 40 5.7" PP65 devices, CorelDraw template available
online for download

Table 34: 4A0069.00-000, 4A0075.00-000 - Order data

4A0075.00-000

Power Panel devices with keys are delivered with slide-in labels, some of which are already captioned (F1, F2,

etc.). The slide-in label slots are accessible on the back of the Power Panel device.
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4PP065.0571-xx - AR slide-in label template

Template for 3.5" PP65 devices
4PP065.0351-P74, 4PP065.0351-X74

Template for 5.7" PP65 devices
4PP065.0571-P74F, 4PP065.0571-X74F

Table 35: 4A0069.00-000, 4A0075.00-000 - Slide-in label templates

Templates can be printed using a standard laser printer (b/w or color) in a temperature range from -40 to 125°C.
A template for printing slide-in labels in CoreIDRAW versions 7, 9 and 10 is available for download from the B&R
website www.br-automation.com.

6.6 Data storage media

Technical data and additional information about data storage media can be found in the respective documentation.
This can be found and downloaded under the model number of the data storage medium on the B&R website at
www.br-automation.com.
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Maintenance ¢ Cleaning

7 Maintenance

7.1 Cleaning

Danger!

Power Panel devices must be switched off before cleaning in order to prevent unintended functions
from being triggered when handling the touch screen or pressing keys.

Power Panel devices should be cleaned with a moist cloth. The cloth should be moistened with water and detergent,
a screen cleaning agent or alcohol (ethanol). The cleaning agent should be applied to the cloth beforehand, not
sprayed directly on the Power Panel! Aggressive solvents, chemicals, scouring agents, pressurized air or steam
jets should never be used.

Information:

Displays with a touch screen should be cleaned regularly.
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Maintenance ¢ Replacing the battery
7.2 Replacing the battery

7.2.1 General information

The battery buffers the internal real-time clock (RTC) and SRAM data (remanent and permanent variables, User
RAM). The battery's buffer time is at least 3 years (at 50°C, 18.5 pA for the components being supplied and a
self-discharge of 40%).

It is only necessary to replace the battery on devices with a lithium battery (see the technical data for the Power
Panel device).

7.2.2 Evaluating the battery status

The status of the battery is determined immediately after the Power Panel is started and subsequently checked
by the system every 24 hours. During this measurement, the battery is subjected to a brief load (approximately 1
second) and then evaluated. Once determined, the battery status can be read in a customer application using the
BatteryStatusCPU data point or the HwGetBatterylinfo function (AsHW library).

Battery status Function

OK Data buffering is intact.

BAD From the point when battery capacity is recognized as insufficient (BAD), data buffering is intact for approximately
another 500 hours

Table 36: Battery status

Information:
The battery should only be replaced by qualified personnel.

7.2.3 Technical data
see "Replacement batteries" on page 98.
7.2.4 Procedure for replacing the battery

» Disconnect the power supply to the Power Panel.
» Touch the housing or ground connection in order to discharge any electrostatic charge from your body.
* Remove the battery cover from the top of the Power Panel device using a screwdriver (1).

Fdf !l Il l

Figure 2: Replacing the battery - Removing the battery cover
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Maintenance ¢ Replacing the battery

« Carefully remove the used battery from its fitting by pulling the removal strip (2).

Figure 3: Replacing the battery - Removing the battery

* In order to prevent a short circuit, do not touch the new battery with pliers or uninsulated tweezers. The
battery should not be held by its edges.

Correct Incorrect

Figure 4: Replacing the battery - Handling the battery

* Insertthe new battery with the correct polarity. To make the next battery change easier, be sure the removal
strip is in place when inserting the battery.

* Replace the battery cover.

* Reconnect the power supply to the Power Panel.

* Reset the date and time (using B&R Automation Studio).

Warning!

Lithium batteries are considered hazardous waste. Used batteries should be disposed of in accordance
with applicable local regulations.
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Maintenance ° Replacing the CompactFlash card
7.3 Replacing the CompactFlash card

7.3.1 Removing the CompactFlash card

Figure 7: Removing the CompactFlash card - Taking out the CompactFlash card

Rotate the orange CompactFlash safety latch away from the CompactFlash slot (1). Then press the CompactFlash
ejection lever (2) with a screwdriver until the CompactFlash card is ejected. The CompactFlash card can now be
removed by hand (3).
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Maintenance ¢ Replacing the CompactFlash card

7.3.2 Inserting the CompactFlash card

%

Figure 10: Installing the CompactFlash card - Final position of the safety latch

Insert the CompactFlash card by hand (contact side first) into the CompactFlash slot until it is flush with the front
of the device (1). This will push the ejection lever out to the same level (2). The CompactFlash slot is mechanically
designed to prevent the card from being inserted incorrectly. If inserted incorrectly, the CompactFlash card will not
go in all the way and the ejection lever will not extend out. Finally, rotate the safety latch over the CompactFlash
slot (3) to secure the CompactFlash card (4).

Power Panel 65 User's manual V2.21 107



Maintenance ¢ Preventing screen burn-in on LCD/TFT displays

7.4 Preventing screen burn-in on LCD/TFT displays

Screen burn-in (afterimages, display memory effect, image retention or image sticking) occurs on LCD/TFT displays
if a static image is displayed for a prolonged period of time. This static screen content causes the build-up of
parasitic capacitances within the LCD components that prevent liquid crystal molecules from returning to their
original state. This condition is unpredictable and can depend on the following factors:

Type of image displayed

Color composition of the image

Length of time that the image is displayed
Ambient temperature

7.4.1 How can this be avoided?

There is no perfect solution. There are ways to significantly reduce this effect, however:

Avoid static images or screen content.

Use non-static screensavers when the display is not in use.
Frequent picture change

Turn off the display when not in use.

Turning off the backlight does not help prevent screen burn-in.
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8 Technical information

Technical information ¢ Viewing angles

8.1 Surface resistance of the panel overlay

The panel overlay conforms to DIN 42115 (Part 2). This means it is resistant to exposure to the following chemicals

for a 24-hour period with no visible signs of damage:

Methylisobutylketone (MIBK)
Isophorone

Nitric acid <10%
Trichloracetic acid <50%
Sulphuric acid <10%

Ammonia <40%
Caustic soda <40%
Potassium hydroxide
Alkali carbonate
Bichromate
Potassium
Acetonitrile

Sodium bisulphate

Cutting oil
Diesel oil
Linseed oil
Paraffin oil
Ricinus oil
Silicon oil
Turpentine oil substitute
Brake fluid
Aviation fuel
Gasoline
Water

Sea water
Decon

Ethanol Formaldehyde 37%-42% Trichloroethane
Cyclohexanol Acetaldehyde Ethyl acetate
Diacetone alcohol Aliphatic hydrocarbons Diethyl ether

Glycol Toluene n-Butyl acetate
Isopropanol Xylene Amyl acetate
Glycerine White spirits Butylcellosolve
Methanol Ether

Triacetin

Dowandol

DRM/PM

Acetone Formic acid <50% Sodium chloride <20%
Methyl ethyl ketone Acetic acid <50% Hydrogen peroxide <25%
Dioxan Phosphoric acid <30% Potassium carbonate
Cyclohexanone Hydrochloric acid <36% Washing agents

Tenside

Fabric conditioner
Iron (Il) chloride
Iron (Ill) chloride
Dibutyl phthalate
Dioctyl phthalate
Sodium carbonate

Information:

The specified characteristics, features and limit values only apply to this individual component and can
deviate from those specified for the complete system. For the complete system in which this individual
component is used, refer to the data given specifically for that device.

The panel overlay conforms to DIN 42115 Part 2 for exposure to glacial acetic acid for less than one hour without
visible damage.

8.2 Viewing angles

Viewing angle specifications (R, L, U, D) for the display types are listed in the technical data for each device.

Facing 6 o'clock

Figure: Viewing angles
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Abbreviations ¢ Overview

9 Abbreviations

9.1 General information

Abbreviations appear throughout the user's manual, for example in data tables or descriptions of pinouts.

9.2 Overview

Abbreviations Stands for Description
NC Normally closed A normally closed relay contact
Not connected Used in pinout descriptions if a terminal or pin is not connected to a module

ND Not defined In data tables, this stands for a value that has not been defined, for example because a cable
manufacturer does not provide certain technical data.

NO Normally open A normally open relay contact

TBD To be defined Used in technical data tables when certain information is not yet available. The value will be
provided later.

Table 37: Abbreviations used in this user's manual
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