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Please note

As it was our aim to provide you with a concise manual for the product in hand, we have
refrained from including every single detail about the product types available. It is
therefore beyond the scope of this manual to discuss every situation that could arise
when commissioning, running and servicing the product.

Should you require additional information, please do not hesitate to contact your nearest
Siemens representative.

The contents of this product are not part of an earlier or current agreement, undertaking
or contract, nor shall they supersede any such previous arrangements. The obligations
of Siemens result from the sales contract in force which also describes the warranty
conditions that are valid. The contractual warranty clause is neither extended nor
restricted in any way by the contents of this manual.

SIMATIC, SIMODRIVE, SINEC, SINUMERIK, STEP are registered trade marks of Siemens
Aktiengesellschaft.

The remaining designations referred to in this manual may be trade marks whose use through third
parties for their own purposes may infringe the rights of the owners of the trade mark.

This publication was produced on the Siemens 5800 Office System.
Subject to change without prior notice.

The reproduction, transmission or use of this document or its
contents is not permitted without express written authority.
Offenders will be liable for damages. All rights, including rights
created by patent grant or registration of a utility model or design,
are reserved.
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05.90 Application

1 Application

The automation of manufacturing equipment cannot completely prevent disruption 1o the
process caused by faults and breakdowns. The efficiency and profitability of a plant is heavily
dependent on its availability. It is therefore essential that faults are quickly and accurately
located and then displayed to the relevant personnel, so that machine down time is kept to a
minimurm.

The WF 470 is a diagnostics and display system designed for this purpose. It is one part of a
range of intelligent peripheral modules which may be used in conjunction with SIMATIC S5
programmable controllers. The WF 470 module is diractly connected to its colour monitor. The
module has its own "on board" micro-processor and memaory, allowing it to construct, to store
and to display process pictures.

Fig1.1 WF470 A Fig. 1.2 WF 4708/C Two additionai slots far memory
submoduias, second serial interface port for
printer-‘computer iink)

© Siemens AG 1990 All Rights Reserved 6285 440-0JF02 1-1
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Application 05.90

The WF 470 can automatically provide information about the

Type of fault
Location of the fault
Cause of the fault
Remedy of the fault

The WF 470 has additional options for the display of sequence information and service data.
The sequence analyser option is used to monitor and display the condition of the sequence
programs’ inputs, outputs, and flags etc. in the PLC. The service module allows PLC status
information to be displayed without the need to connect a programming unit.

The WF 470 can also simplify the start-up and operation of 2 machine. The machine start
sequence and operating modes can not onty be displayed graphically but also in descriptive

text. The interaction of the operating personnel with the production machinery is thereby also
improved,

Main features of the WF 470:

-

® The pictures and text fields are constructed using a PG 675, PG 685 or PG 750 program-
ming unit, which provides user-friendly softkey operation with fuil help texts and prompting.

® The good range of graphical and text functions available permit clear and accurate mimics
of the machines and processes to be produced.

¢ The pictures and texts are stored and controlied by the module, thus releasing the
SIMATIC PLC to perform the control task.

® FError messages and status reports can be output directy from the WF 470 moduie to a
printer or supervisory computer.

® Sequence programs running in the PLC can be monitored and their status displayed on
the WF 470 screen and printer.

The process mimic pictures and data displays are constructed from the following elements.
Each element can be magnified up 1o a factor of 16 times normal size independently in both
the X and Y directions. Eight different fore- and background colours may be used.

s  Individual symbols
- 128 pre-defined symbols

- 128 further user-definable symbols
- ASCH character set

. Composite symbols (Any combination of individual symbols)
. Text display windows

- Static text, the colour is changed by contral bits in the PLC

- Dynamic text with scroll and push-up, displayed only when the control bits are
high.

1-2 @ Siemens AG 1950 ANl Righis Reserved  6ZBS 440-0JF02
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Examples of typical pictures and data displays are produced on the following pages.

Variable fields

- Process data entry

- Process data entry and display
- Process data display

- Comment text

- date

- time

Bar graphs, which allow the following to be defined:

- size (vertical,horizontal) to pixel resolution
- Direction of increase

- Colour zones (up to 8)

- Width

- Heght

Application

The WF 470 Brief Description leaflet contains further colour reproductions df typical WF 470
pictures.

Machine mimic

Machine sections: 3 Main spindie drive
03 Clamp and steady
04 Auxiliary functions
05 Robot loader / unload

Machine Faults: Section: 01

© Siemens AG 1990 All Rigms Reserved  6ZB5 440-0JF02
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Application 05.50

WF 470 Graph 5 Sequencer overview 02.11.87 12:45:46
No SB-NoState Function
018 Loader arm and manipulator ST1
15 019 First cut component side left ST2A
20 020 ==+ First cut component side right sT28
21 021 Drill holes component side left ST3A
22 022 + Drill holes component side right ST3A
23 023 =+ Fine machining component side left ST4A
24 024 Fine machining component side right ST4B
25 030 Measuring station - external dimensions ST?
26 000
27 000 :
28 000 No * = sequence started and running
29 000 * = sequence not started
30 000 = = sequence fauft
31 000
32 000
F1 F2 F3 Fa Scroil F5 F6 F7 F8
Diagnese | Seg +1 Seq. -1 down Scrot UP | Page +1 | Page -1 Index
WF 470 Graph 5 Diagnostic unit 02.11.87 12:45:46
Faulty sequences: 17 20 23

2

S

%

Automatic ;
Sequencer 17 i
SB-No 017
Transition 2
Max. step 067

Branch Step State

FiGraph5 F2 3 Fq Fs & F7 F8
Overview | Chain +1 | Scroll+1 Scrall -1 Mode Transit +1 | Branch+1 Index

1-4 © Siemens AG 1990 All Rights Reserved  6ZBS 440-0JF02
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Application

WF 470 (Description)

. WF 470 Step sequence analysis Overview 02.11.87 12:45:46
No. | SB | Step Function
03019002 |Station 01B
*04 {022 002 |Milling 02A
05 {027 |004 |Drilling station 028
06 1035 |00 3 |Drilling station 03A
07 (043 |00 3 | Measurement station 03B
08 (051 | 002 |Rework station 04
09 |058 |004 |Mmilling station 05 " -
10 |070 {0032 | Milling machine 6A z:tmgt;;n:mms
11|079 1006 |Measurementstation 07
— 12 (085 {004 {Washing station 08A -
13 {094 |006 |Washing station 08B
14 {103 |00 3 |Washing station 08C
151120 |00 8 | Washing station 08D
16 1000 |00 0 |Reserved
F1 2 F3 Fs Fs F& F7 F8
Mirnic: Operate | Picelem. | Print  JWF470 Text| Service fot | Anatysis index
—
WF 470 Step sequence analysis Diagnostic unit02.11.87 12:45:46
Faulty sequences: 01 04
d
P~
Maximum length of this text
is 50 characters
— F1 F2 F3 Fa F5 F& F7 F8
Mimic Operate Pic elem. Print WF47Q T Service fet | Overview Index
© Siemens AG 1990 All Rigits Reserved  62B5 440-0JF02 1-5




WF 470 Service module
CONTROL n/DL n+ 1/DR HEXA DEC
IW 000]| 00000110 1100 0000 06C0 01728
QW 000 1000 0100 1100 0000 84C0 33984
FW 100 G000 0001 0000 0000 0100 00256
C 005 | 00000000 0000 0000 0000 0000
T 102 | 0000 0000 0000 0000 0000 0000 100ms
PW 129 11111111 1111 1111 FFFF 655325
DB 030
DW 001 0000 0000 0000 0001 0001 00001
DW 002 | 00000000 0000 0101 0005 00005
DW 003 | 01001000 0010 0000 4820 18464
WF 470 service module option -~
1=Input word (IW) 2=0utput word (OW)}  3=Flag word (MW)
4=Counter (C) S5=Timer{(T) 6=Periphery (PW)
7=DB number (DB) 8=DW number (D1) O=Delete
F1 F2 1 F3 Fs F& F7 F8
Mimic Operate | Pic elem. Print  JCharacters.] Free Seruence index
—,
LOAD AXIS (AXiS 1) Machinedata
MACHINE DATA INPUT/OUTPUT = Fault &
MD1 .... 5000 MD17 .... 0 MD33 .... 0.200
MD2 ...... 6000 MD18 .... 1 MD34 ....... 2000
MD 3 .. 30000.00 MD19 ._.. 1 MD35 ....  0.000
MD4 ........... 1 MD 20 .. 0 MD36 .. 0 —
MD5 ... 0 MD2% .... 2 MD37 .... 0
MD6 ........... 0 MD22 ....... 1.00 MD38 .... 0.00
MD7 ... 1 MD23 ...... 9000 MD39 .... 0.00
MDS8 ....... 100 MD24 .... 40.000 MD40 .......... ]
MDY ........... 1 MD25 . 0.100 MD41 .... 0
MD 10 0 MD26 .... 26.000 MD42 .......... 0
MD 11 -1000.000 MDZ7 ... ] MD43 .......... )
MD 12 -1100.000 MD28 .... 1.111 MD44 .......... 0
MD 13 2100.000 MD29 .... 0 MD 45 ... 0.000
MD 14 2110.000 MD30 ....... 1 0000 MD 46 ... 0.000
MD15.......... 2 MD31 .... .000
MD 16 1.000 MD32 .... o100 |V 726standard it
MD 49 ., 1
RAM Axisnumber: 1
EEPR/RAM DIAGNOSE RETURN
F1 F2 F3 Fa F5 Fo F7 F8
1-86 © Siemens AG 1980 All Righis Reserved  6ZBS 440-DJFD2
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05.90 Application
LOAD AXIS (AXIS 1) SetUp mode
SET UP MODE = Fault &
Reference app speed 1 500000 Zero point offset  500.000
Reference app speed2 100000 Split-drive offset ¢
Reference app speed3 50000
Jog speed 1 1000000 TEACH IN:
Jog speed 2 2000000 Programnumber O
Block number 0
MDi:
G-1 function 0
G-2 function 0 .
X value 0.000 Actual position 0.001
F rate 0 WF 726 standard Ilf
RAM Axis number: 1
ACT.VAL EEPR/RAM TEACHIN | DIAGNOSE | RETURN
F1 F2 F3 F4 F5 F6 F7 F8
AXIS3 Diagnostics
SET UP MODE
Error in Axis 3
Faulty Axes: Following error at standstilf
!Axis 3
|
WF 726 standard It!
Axis number: 3
RETURN
F1 F2 F3 Fa F5 F6 F? F8

© Siemens AG 19980 All Rights Reservad  6ZBS 440-0JF02
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2 Hardware

2.1  System configuration

The WF 470 module resides in the SIMATIC programmable controller rack and is bus-coupled
to the central processor. The following units are connected directly onto the WF 470 module.

®  Colour monior

® | ogging printer

& Picture construction system (PG 675/PG 685/PG 750 and printer; only required during
picture construction and editing)

The operator keyboard can be connected normally via SIMATIC inputs and outputs and/or
serially directly onto the WF 470. The complete configuration is shown below:

| piabadededatnds Lt

1 I

i |

tl PGE75/685 | !

24V-signal RGB signal V24 ! TTY ] PG 750 |

I { |

: I

rator Printer 1 '

%on i Printer :

‘| prasms |.

i H

! 2

Fig. 2.1 WF 470 system configuration.

© Siemens AG 1990 All Rights Reserved  6ZB5 440-0JF02 2.1
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05.90
22 WF 470 hardware
—— WF470B/C —
+— WFANWA ———p
:
X3 0185 i
. 1
— —I_ | ; Battery buifer
. | Decoder BUS :
‘l‘ _| interface :
it
_ 1
) P " E:Rr;‘u'ouer — £1 l H 1
1
EPROM |1 K3
orRAM |1 -
Module 1 i K2 eprom
* ] “RAM
— | ¥ e | 3
i 1
1 16 k byte-systam
1
Sptem |1 Ly kv
— | ‘_—’ EPROM 3 naonty 1€
s e
:
:
: 4 1 X3
]
Video drivers E m
Pictyre, memoty, Processor i P! UsART k—
E ™
1
BAS  |g—lp| ™ E
[}
v v v v 1 Ll wawndog
x3 | xa [xs |xs l E
> : A 4
I * Printer
Monitar

Fig22  WF470 A, WF470 8, WF470 € Hardware block diagram.

When using a WF 470 B, a RAM module should be plugged into the third siot K3. OFf this
RAM, there will then be 8 Kbyte used by the system. This RAM is not necessary when the

WF 470 pictures are simple and do not display a large amount of data, and when the printer
function is not going to be used.
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05.90 Hardware

SIMATIC S5

PG 675, PG 685
or PG 750
Programming unit

: : z2.B. PT 88
WF 470 B
Fg. 2.3  Hardware configuration.

© Siemens AG 1990 Al Rights Reserved 6285 440-0JF02 2-3
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Technical Data

05.90

WF 470 A WF 470 A
Monochrome Colour
Microprocessor For picture construction, data processing, hardware interface control
Operating System RMOS real time operating system
Operating System Memory 2 x EPROM 27512 (128 K byte) 16 K byte RAM as intemal workspace
User Memory 1 siot 1 slot
RAM- or EPROM memory capacity memory capacity
Module max. 128 K byle max. 128 K byte
Time Generation Software clock Software clock
Intertaces
- link to SIMATIC 85 Via Dual Port RAM, 256 byte
~ BAS Outputs RGB,frameaMinesyﬂwomsaﬁm;Theoreﬁcammhmnnmueiengm:me
- TTL Monitor maximum cabie length: 2,5 m

Setial Interface for

PG 675, PG 685 and PG 750 X X
Serial interface i
for printer - -
SIMATIC 85 PLC's 115U, 135U, 150U, 155 U, 130W{B)
Power Supply Via SIMATIC S5-bus; Power supply 5V DC
Current Requirement 25 A 254
Dimensions Single slol wkith Single siot width
WF 470 B . WF 470 B WF 470 C
Monochrome Colaur Colour
Microprocessor mewmn,mmm“hmmm
Operating System RMOS real ime operating system
Operating System
Memory 2 x EPROM 27512 (128 Kbyte) 16 Kbyte RAM used as intemal workspace
User Memory 3 siots ) 3 siais 3 siots
RAM- or EPROM- Memory Capacity TREmory capacity Memory Capacity
Modute max 3x128 K byle max. 3x128 K byie max. 3x128 K bye
and 48 K byle RAM
on the module
Time Generation Hardware clock Hartware clock Mardware clock
Imerfaces
= link to SIMATIC S5 Via Dual Port RAM, 256 byte
- BA RGE, Theoretical maximum cable length:400 m
- TTL-Monitor Maximuym cabie length: 2.5 m
Serial Intertace for
PGE75,PGERS and PG 750 X X b 4
Serial Interface for
printer X X X
SIMATIC §5 PLC's 115U, 135U, 150U, 155 U, 130W(B)
Power Supply Via SIMATIC S5-bus; supply voltage 5 V DC
Current Requirement 30A 304 30A
Dimensson Double siot width Double siot width Double siot width
2-4
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2.3 WF 470 Battery back-up buffer

The WF 470 A uses the SIMATIC S5 battery to provide the battery back up. The WF 470 B/C
allows the user to select how the unit will be buffered (Fig. 2.4):

¢ Buffered via S5: (82.1 closed, T-S open)

¢ Buffered via S5 and self-buffered {mixed): {S2.1 open, T-S closed)

& Buffered via §5 and self-buffered (joint): {S$2.1 closed, T-5 closed)
This is the setling used in normal applications.

S R

The 7-5 link is left OPEN when the unit is delivered from the factory,
to prevent the battery from being discharged. it must be soldered in
before the WF 470 is inserted in the SIMATIC rack.

+— WF 470 BC >
- WF 470 A —mm——————
"
= P 1
1
System K1 ! Clock 116K System |
RAM : 148k RAMon |
H 47 1
X 10 :} :WF OConly:
) Som o o oy - ———— -l
1
-]
E oT
i
i
S2.1 | + S
g BN : f'l P
¥
Upar | X | V1 !
1 1
1
1
i 1
i
! X 20 X 30
H
]
H I K3
'
1
1
]
Fig2.4  Bamery back-up WF 470 A and WF 470 BIC.
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24 Linking the WF 470 to the SIMATIC PLC
The WF 470 can operate as a

e  Central unit module
& Peripheral module

The data exchange between the S5 and the WF 470 takes place via a Dual Port Ram on the
WF 470 board. The Dual Port Ram acts as a memory which can be accessed from two sides,
from the 35 and from the WF 470. The DPR therefore allows both partners to read from and
write into the interface memory. A data transfer data block is alsc created in the PLC to
receive data from the WF470 clock for the various optian packages (sequence analyser,
printer efc.).

The SIMATIC S8 Hardware treats the WF 470 like a memory module, for which the start
address and size must be coded.

The module is pre-set with the following memory address and size: )

¢ DPR Address : E00O (56 x 210)
* DPR Size: 256 byte

24.1 WF 470 configured as a central unit module

When set to this mode, the WF 470 can be instalied in the central rack or the extension rack.
The extension rack offers the connections for the commeunication modules (CP connections, _
according to the SIMATIC catalogue). Prerequisite for this is the coupling of the extension
racks via the connections AS304 - AS314.

The iocations in the central rack which may be used are described in this manual in
section 2.5 .

¢ DPR - start address: 0 to FFO0 (83.75X210, see section 2.6)
selectable in 256 byte steps

s DPR - size: 256 byte (fixed setting)

2-6 © Siemens AG 1990 Al Rights Reserved  6ZBS 440-0JF02
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2.42 WF 470 configured as a peripheral moduie

This mode permits the module to be inserted into any peripheral slot in the central rack
{see section 2.5). i can alsc be used in an extension rack, provided it is connected to the
centrat rack in one of the foliowing condigurations:

cu EU EU

300 -» 312 — 312  {Centralised configuration)

301 -» 312 - 312 {Centraiised configuration)

31 - 310 = 310 (de-centralised configuration)
300 - 312

2F. e et e e

Expansion units which are linked via a 302-311 iink cannot be used by the
WF 470. The expansion unit must be fitted with a fan.

The current consumption of the modules in the rack
should be checked.

Provided that the above conditions are met, the WF 470 can be instalied in any
location in the extension unit.

The Dual Port Ram may then be coded into the analogue petipheral area (peripheral bytes
128-255) or in the expanded peripheral area (Q-bytes 0-256).

eDPR - start address: PY 128-255 {(analogue section)
QY 0-255 - {Q section)
in steps of the DPR size

®DPR - size: 32/64/128/256 byte

R R L

The WF 470 cannot make use of the SIMATIC back-up battery

when configured as a peripheral module (The WF 4708 / C has its own
battery - see section 2.3).

By reducing the size of the DPR, the data transfer time between the S5 and the WF 470 is
increased. it is therefore recommended to set the DPR size as large as possible.

© Siemens AG 1930 All Rights Reserved  6ZB5 440-04F02 2-7
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25 Module location in the SIMATIC rack.
25.1 SIMATIC S5-130 WB
Power supply: 18 A
| . i
L 2
L 4
[ ]
.
H
SRR L TR SRS NG et shideest wian <ot
o 27 |35 |43 | 5 79| 89| 971105 113 [121 |129] 137] 145|153 {163 | Sohepipy
number
s
CPU 5.0A
Moy 1.2A
Me
3';'3'7 1.8A
IF 511 1.7A
1/Q
WF 460 25A
WF 4635 2.0A
WF4a70 A 25A
WF 470B 30A
WE470C 30A
16 bit wide address hys

8 bit wide address bus- the WF 470 can only used as a peripheral moduie here.

® Siemens AG 1990 All Rights Reserved  6ZBS 440-0JF02
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252 SIMATIC §5-150 S

Power Supply: 2 X 18 A

(11111}
L1 2 11 1]

RS T AR L R R

nusl:bter 51 59 67 75| 85| 931107 (109 117 1127 137| 145|153 {161 :mm
cPu S0A
Memory 124
MY 18A
F 511 17A
WF 460 25A
WF 463 S 20A
WF 470 A 25A
WF470B e 30A
WF470C & 30A

© Siemens AG 1990 Al Righis Reserved 6285 440-0JF02 2.9
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25.3 SIMATIC S5-115 U
The WF 470 can oniy be used under the following conditions:
o  (PU 941/942/943/944
® 15 A Power supply fitted
® Fan tray fitted
Module current
code PS |CPU| © 1 2 3 | M {cons
Son Ay
Central rack CR 700-0
Communications
processor
vQ
analogue/digital
WF 460 25A
WF 463§ 2.0A
WF470 A 25A
WF470B +.C 3.0A
SV current CPU 941 12A
coasumption 942 09A
843 05A
844
2-10 © Siemens AG 1590 Al Rights Reserved  GZBS 440-0JF02
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The WF 470 can only be used under the following conditions:

e (PU 941/842/943/544
¢ 15 A Power supply fitted

® Fan tray fitted

e

Module cument
PS [CPU| O M
code
Bon Y
Central rack CR 700-1
Communications
processor
vQ
analogue/digital
WE 460 25A
WF463 S 20A
WF470 A 25A
WF470Bu.C 3.0A
Central rack CR 700-2
Communications
processor
rQ
analogue/digital
WF 460 25A
WF 4635 2.0A
WF470 A 25A
WF470B +.C 3.0A
© Siemens AG 1090 AllRights Reserved  62B5 440-0JF02 211
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254 SIMATIC S5-135 U

The WF 470 can be used with a CPU 821, 922, or 928.

Power supply: 18A.

Module ZJ

code 111 19127135/ 43 | 51|59 | 67| 75} 83 | 91| 99| 107115] 123 13% 139 144 15 163 .
Co-ondinat

023 A

Py
Communic.

PprooEsinr

e Aoy

¥Q i

WF 460 254
WFag3 s 20A
WF 470 A : 25A
WF 4703 3.0A
WF370 ¢ 30A

* Currem consumption (A)/ module

16 bit wide addres bus

8 bit wide address bus- the WF 470 can only used as a peripheral module here.

© siemens AG 1990 All Fights Reserved  6ZBI5 440-0JF02
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255 SIMATIC S5-150 U

Power Supply: 40 A

T i A N L B

oy | 3|| 19]27| 35| as| 51| 50| 68| 70} s | 0 107115174131 m’m 155’16J .
U 127A
Memary 0512
Jarfty 154
VF ST 174
Communic. [ ___.
processor
WF 450 : 254
wresss BRRR 20A
WE 470 A B 25A
WFaTO8 30A
Wraroc B 304

® Siemens AG 1990 Al Rights Reserved  6ZB5 440-0JF02 2-13
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25.6 SIMATIC S5-155 U

Power Supply: 40 A

%31 3|11y 19127| 35|43 51| 59| 57[ 75| &3 91 98| 1071115 123!131 13% 47159183
<oae

CPUS4s
U say
Mem

355
Communic.

poceszor

WF 480 25A
WF4a3s 20A
WF470 A 25A
WF4708B 30A
WF420C 30A

* Cutrrent requirement for each module

16 bit wide addres bus

2-14 © Siemens AG 1990 All Rights Reserved  6ZBS 440-0JFQZ
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2.6 Memory addressing in the SIMATIC S5

Permitted addressing range when central module

Permitted addressing range when peripheral module

The memory region selected must not be cccupied by any other card. The WF range of cards
is NOT page addressexd.

2.6.1 SIMATIC S5-130 WB

—
Hex Dec -
0000 0 2 :
Systemn EPROM
1000 4x20
User Preset on delivery as E0QO
memory
RAMEPROM
EDOD 5S56x210 o
-~ I Dgia | Pe0
E800 58x210 Z % PB64
System RAM
210
Fooo  Box2 Peripheral VO :
F100 60,25x210 77 _ PB255
¥ This region (F1 00-FEFF) onty #:
— 63 76 %210 ® New CPU from - WB12

o e RSB RS SO

The WF 470 module is normally used with its delivery

pre-set address of E000.

© Siemens AG 1990 All Rights Reserved  6ZBS 440-0JF02 2-18
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05.89
2.6.2 SIMATIC $5-150 S i
Hex Dec
0000 O = 9
System EPROM
2000 §x210
User
memaory
EPROM or RAM
ED00 56%x210 o
EBOD 58 X210 A igital VQ
Systermn RAM v - =mn pe12g
FOOD 60 x210 _ e
F100 60,2520 Periphery ggﬁssi —
Q-region
F200 ,5x210
o0 Extended peri-
/ pheral region
PB255
FFOO 83,75x210 %

e ¥
The extended peripheral region is only availabie for use in an extension rack which is
connected to the central rack via a separate ER interface.
The WF 470 module is normally used with its delivery
set address of E000.
pre- —

I the extended peripheral region is not used, the addressing space between F100 and FIFF
can be used for the WF 470 configured as a central module.

2-18 : © Siemens AG 1990 Al Rights Reserved  6ZBS 440-0JF02
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263 SIMATIC S5-115U

2.6.3.1 S5-115U-CPU941

Hex Dec
o v
S000 36210 == g SIMATIC S5 115 U,
o0 sexzo |
D000 52X 210 EEPROM

o | momony (AN
o e Systemdata | z PBO
FOOC B0x210 : Digital Q

peripheral VQ r— - PB128

F100 60,25%210 | =
@ peosa
FFFE  84x210 BPANT Register

The WF 470 would nommaily be used with the SIMATIC S5 115U CPUs 942, 843 or 944 be-
cause of their faster cycle times.

2.6.3.2 S5-115U-CPU942/943/944

Hex Dec , 0 = s
0000 © % | The WF 470 is normally set to
1000 4x210 E address 0000 when used in a
3000 12x210 : SIMATIC §5 115 U.
Usar memory
7000 28x210 |- RAM
EPROM
9000 36x210 — EEPROM
BOOD 44 X210 —— progran
memory { }
D800 S4x210
System data PBO
FODO 60X%210 Digital VQ
peripheral /Q r———— PB128
F100 60,25x210 p» Shoanmee
%/// // % EEE——— PB255
FFO0 63,76%x210 )
FFFE B4 x210 BP/ANT Register
€ Siemens AG 1990 All Rights Reserved  6ZBS 440-0JF02 2-17
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2.6.4 SIMATIC S5-135 U
Hex Dec
0000 © 18 0
User memory
BOOO 44x210
irtlemal
o data PBO
DO0g  62x210 p— Digitat 11Q
data PB128
Fooo BOx210 . S
F100 60,25%210 Eephesdl gl 23255
Fe0n  B0.5x 210 — ethgnded fi-
System pe
F400 B1x210 pheral region
CP's b
F800 62x210 PE2SS
FCoO B3x210 /////////% -
System

1) lfnoCP'safebeingused.ttisaddressingregioncm.ﬂdabobemdbymeWFa?o.

The extended peripheral region is only available for use in an extension rack which is
connected to the central rack via a separate ER interface.

if the extended peripheral range is selected, no peripheral modules can be installed in the
centrai rack.

if no extended peripheral region is used, the addressing space between F100 and FIFF can be
used for the WF 470 configured as a central module.

The WF 470 may only be interfaced in software to ONE of the CPU's

if the 85 135U is being used in multiprocessing mode.

2-18 _ © Siemens AG 1990 Al Rights Reserved  6ZBS 440-0JF02
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E000
E8CD

FO0O0
F100
F200
F400
F800
FFGO

SIMATIC S5-150 U

Dec
1]

8x 210

56 x 210
58 X210

60 %210
60,25 x 210
60,5%210
61 X210
g2 %210
63,75 x210

5

System EPROM

User memory
EPRCM or RAM

Systemn

Peripheral

Digital ¥Q

Q-region

V2%

CP's

%

Register

PB128
PB255

PBO

Extended peri-
paral regan
PB255

* Limited if the service unit is used

The extended peripheral region is only availeble for use in an extension rack which is
connected to the central rack via a separate ER interface.

K no extended peripheral region is used, the addressing space between F100 and FIFF can be
used for the WF 470 configured as a central module.

The WF 470 module is normally used with its delivery

pre-set address of E000.

© Siemens. AG 1990 Al Rights Reserved  6ZB5 440-0JF02
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2.6.6 SIMATIC S5-155 U .
Hex
F ocoo y
F D00O .
F Fooo reserved
digital
iph
F F080 prEnery P region
: analogue
F F100 L ded
exten .
- Q region ‘
F F200 periphery -~
link -
flags
F F300
Sema-
F F400 phore
Data transfer
H i P
 F800 or region CP's
addition -
data region for CP’s
F FCO00 —
decentral.
_ Sher
F FEQO . oy
F FFFF Register

There is an unaliocated addressing range of 52 K available for the WF 470. This addressing
area shown above extends from F 0000 Hex 1o F CF0O0 Hex.

The addresses are in 256 byte steps, comesponding to 100 Hex. The address is set in a .
similar manner to other SIMATIC S5 controllers, e.g. only the 3rd and 4th digit of the Hex

address is set. With the 155U, the 5th digit is automatically set 10 F. Examples of other

address seftings can be found in section 4.2.6.2.

Example setting: F 2100

value 215 214 213 212 211 210 23 2l

address bit 15 14 13 12 11 10 9 8

addiress F 2 1 0 0
bit pattern glojt1|oiciOlo|1

switch number

2-20 © Siemens AG 1890 All Rights Reserved  §Z85 440-0JF02
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2.7 WF 470 External Connections

- X30

-
g
<

Monitor —» RGB (BAS} " —o R

M

A

24V

Monitor —» REB(TL) X5—

EB
PG 675/PG 685/PG 750 )n—'

A\

Fig2s WF 470 external connections.

€ Siemens AG 1890 All Rights Reserved  5ZB5 440-GJF02
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2.7.1 BAS (RGB) Monitor Connections X3, X4, X5 - .- - ..

The modulated signal interfaces X3, X4, X5 allow monitors with the following specification
to be connected. .

® 3 x RGB/BAS signals (1 Vpp/75 Ohm) red, green, blue
* Synchronising signal VSYNC and HSYNC on the green channel
(Vertical frequency §0Hz, Horizontal frequency 15,625 Hz)

In order to minimise interference pick-up, the cable length should be kept as short as possible.
¥ cables of greater than 60m length are used, care should be taken in the cable routing to
avoid potential sources of interference. By feeding in + 5V from an external power supply 1o
the TTL monitor D type connectoar, the picture quality and black ievel can be improved.

i is also important to ensure that the central unit or expansion unit where the WF470 is
installed is on the same phase as the monitor.

E -~ u3
RED ; : Uz
1 t
L ]
i 1
1 ]
i o . ’ ' !
| HSYN Frame : : Screeninformation Frame colour
1 =l - . .
- U3
GREEN - p——— 2
—
53 us| 4.7 ps| 6,0 us} - 426 us 54 us
- 640 ps - ,
; : ' — u3
H M
BLUE A : ; - usz
Colour on // / ‘ \ \\
screen: black  violet white  red blue green black
Voitage level:
with monitor connected without monitor connected
without -5V on X8 with -5V on X B without -5V on X6 | with -5V on X6
Ui 1.2V -06V 2.4V -1.0 V
2N 1.4V -01V 28V -02Vv
uanv 20V +10V 39V +20V
Fig26  RGBIBAS Signal levels.
2-22 © Semens AG 1990 All Rights Reserved  62B5 440-0JF02
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2.7.2 TTL monitor interface X6

The parallel monitor interface X6 provides signals at the TTL level for "PC” type data monitors.

X6 RGB/TTL 9 pol. D-sub miniature, sockets:

Q9

40
e}

30
o7

20
6

" -

Signal name Description Switching
+5v SV for EL display
connection
CLK 12 MHz pxel pulse
for EL display
HSYNC Horizontat synchron | open coliector
Line synchronisation 1 kOhm pull up
VSYNC Vertical synchron open collector
Frame synchronisation § 1 kOhm pull up
BLUE Blue channel open collector
150 Ohm pullup
GREEN Green channel open collector
150 Ohm pull up
RED Red channel open callector
150 Ohm pull up
ov OV for TTL-Logik

meters must not be exceeded.

The standard colours cannot be changed if a TTL monitor is used,

With a monochrome monitor, shading and flashing cannot be used.

© Siemens AG 1950 Al Rights Reserved  6ZB5 440-0JF02
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DC/DC converter 24 V/ 5 V for the WE 470

Qrder number: 6FM1 480 S8BADO

This additional feeding is no longer necessary for the new WF 470 modules
{with the last digit of 21 in the order number),

e
o

By feeding in -5V on to socket X6 pin 9, the picture contrast and black level can be im-proved.
The cabie screen should only be earthed at one end. The length of the cable
between the DC/DC converter and the WF 470 must not exceed 2 meters.

| 24v = | . -

BC/DCc convertor
Input: 24 V= unregulated
Output: 5V regulated

+ BY =
i A
'] WY X
: : 40 wXe
P o8 3
o on the WF 470
| 30
| I
HE o7
HE 20
b ©6 pin 1 is connected to M
Wl TS| (0 volt) on the WF 470
L
Fig. 2.7 Connection diagram DCIDC converter to WE 470,
2-24 © Siemens AG 1990 Al Rights Reserved 6285 440-0JF02
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2.7.3 Serial Interface - Base Board X7

This is used to connect the PG 675/PG B85/PG 750 for picture construction, or 1o connect the

WS 495/496 operator panel.
xX24
XME
~X
+ 24V 9
R46
—{em—{ ©
Re7
—{em]——| 16
ZTD} 44
™
N
-TxD | 19
~+ RxD 3
RO 114
return 1 7
return 2 24
*49 o
x50 cr
screen 1
sv
register o ]
frame colour [:Ic
r. 7

Fig28 imerface X7 {25 pole Cannon. maie).

€ Siemens AG 1990 All Righis Reserved 6ZB5 440-0JF02
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2.7.4 Sernial Interface Extension Board X9

This is used to connect the (TTY/V24} printer, I.E. PT8s.

WF 470

1

+12v _h%_‘-é.‘__
R123

+12v —m_m_

_+Tx
A\
o -
(a7 j—tRx
R/
-Rx

|
|4 4 4 &
F §

12

16

10

18

13

14

21
24

n

rd

Connections for
TTY, 20mA

T e o e — — . i

Connections for
V24

Fig 2.9 Connector XS (25 pin cannon D type).

© Siemens AG 1990 Al Rights Reserved  62B5 440-0JF02
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2.7.5 Sockets for memory modules X10, X20, X30

The following modules can be piugged into the memory sockets:

RAM 32 kByte BES5 377-0AB21
B4 KByte BES5 377-0AB31
128 kByle 6ES5 377-0AB41

EPROM 32 kByte 6ES5 373-0AAd1
64 KkByte 6ES5 373-DAAE1
128 kByte 6ES5 373-0AA81

These memory modules will contain the pictures, text etc.

Whilst commissioning at least one RAM modufe wifl be required,

(RAM is already present on the WF470C)

2.7.6 Bus Connector X1

Pin layout:
d b z
2 ov 5V
4 UBAT PESP
6 AB12 ABQ CPKL
8 AB13 AB1 MEMR
10 AB14 AB2 MEMW
12 AB1S AB3 RDY
14
16 ABS DB1
18 ABG bB2
20 AB7 DB3
22 ABB DB4
24 ABS DBs
26 AB10 DB6
28 DSl AB11 DB7
30 BASP
32 ov
© Siemens AG 1950 All Rights Reserved ~ 6ZBS 440-0JF02 2-27
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2.8 Connection cables

2.8.1 Connection cables to sockets X3, X4, X5 - monitor connection

6FMT 490-3D S 00
=

6FMT 490-3D 0 06

The distribution unit may be used, for example, to connect up 1o
3 WF 470 modules onto one monitor. Additional information about
this unit may be found in the WS 485/456 operator system manual.
6FM1T 790-1G 0 DO
1
Spacify cable
length here

2-28 ® Siemens AG 1990 Al Rights Reserved  5ZBS 440-0JF02
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6FM1 £90-3) C 00
_— |

:ﬁ’"‘ﬁ
1

6FMT 490-3) 0 DO § s

.
6FM1 790-1G 0 00
t
Spetify cable
length here
© Siemens AG 1990 All ARights Reserved 6ZB5 240-04F02 2-29
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Hardware:

w BFMI490-18 T 00
-
&FM1 490-18 © 00
distribution unit
H }
€FM1 455-5AB00
o BFMT490-1D 000
-
F
&FM1 780-1G 0 00
t
Specify cable
length here
2-30 © Siemens AG 1930 Al Rights Reserved 6285 440-0JF02
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SFMT 450-2C800
GFMT 490-1CC 00
’

&6FM1 7590-1G O 00

t

Specify able

length here
© Siemens AG 1930 All Rights Reserved  6ZBS 440-0JF02 2-3
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05.80
2.8.5 Connection Cable WF470 - BAS-colour monitor ~
4cm &an
30em i Length »id—»| 30em
o ——— 1
N — ———
— —— |
shielded for /
cieat wiring
Cable: KWMKOYCY 3 X 0,61
——
Cable specification:
3 X individual coaxial cables with pvc sheath encased in a polyurethane sheath, with an
additional screen
Connector HF connector or BNC connector
Temperature range: -40°C 0 90° C
Protection: Against oil and contaminant to VOE 472/804
Minimum bending radius: 150mm -
Impedance: 20 MHz 6.1 dB/100m
100 MHz 108 dB/100OmM
200 MHz 21 dB/100m
500 MHz 342 dB/100m
1GHz 48.1 dB/100Om
.
For cable lengths greater than 60m additional measures must be taken to protect against —
interference. This may inciude earthing the cable screen at both ends.

The monitor and SIMATIC S5 must be on the same supply phase and at the same earth
potential.

It s most important to check that the installation has been performed correctly, since faiure
to carry out these measures can lead to long term system unreliability.

2-32 © Siemens AG 1990 All Rights Reserved  62B5 440-DJF02
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2.8.6 Connection Cable WF470-TTL Monitor (Sanyo)

Order number: 6FM1 480-3AA00
Cable length: 2m

lf-.\ -
1 : 7N
2 T el ) 2
3 — — j; 3
4 4 — — 4
5 ¢ % ' =+ : D 8
6 < H ' ; : > 7
1 ! ; H D s
N S
\__’I
WF 470 Sanyo monitor CDB 3030 H
Cannon plug Sanyo WAKW Connector
9 pole male 8 pole male
Plug type : Id.-No. 400 220 35 Type CDO 3030 H
Cover: ld.-No. 400 329 52
’
© Siemens AG 1990 Al Rights Reserved  6ZB5 440-0JF02 2-33
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2.8.7 Connection cable WF 470 - PG 675 / PG 685 or PG 750
WF 470 distribution unit

Cable order number: BFM1 490-1B . 00

A
!
/’

1
]
1
* 22
; 10
! Cabie: 12
: 9 x 0,25 screened 23
H Id.-Na. 649 00 456 20
! 6
: 8 -
: 21
1
1 2
: Baudrate 5600 s
pENY Set via these links .
on the cannon plug 17
Cannon connector ) (o Cannon connector
25p0le female 28 e o | 250oie make
Plug type: 28 e8| Pugnpe
Id.-No. 40022251 Seo e ? | l-No. apoz2273
o? H
Cover: 08 :: Cover
ID.-No. 40091587 3¢ ¢ $ | 1D-No 40023443
connection side 3¢ 23] O
gy ./ la.-No. 40023445
, connection side
2-34 © Siemens AG 1990 Afl Rights Reserved  BZBS 440-0JF02
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2.8.8 Cable connection for WF 470 B/C - printer PT88/89
2.8.8.1 V24 Interface

Cable order number: 6FM1 480-2CBO0

f-'\ “.n.\
1 4
[}
: P
i T ——
‘ -
i L !
M . ] 1 ﬁ 25
- 5 X 0,25 screened g
x e T -
Cannon connecto N Id.-No. 649 00 456 r‘\ Cannon conneclor
25pole temale 0 3! 13 e | 2500k mae
Plug type: °8 oo | Progope
Id.-No. 40022251 F g :. ld.-No. 40022273
Cover: 38 :: Cover:
1
Id-No. 40091587 83 33 | W-No. soomiser
o -
\J Lf')

2.8.8.2 TTY Interface

.Cable order number: 6FM1 490-1C . 00

f-'\ r’_\

1 i S
19 | E L 10
7 +—t — o
12 » ; . - 21
13 T ; , . 18
10 1 3 Cable: A
16 WA 5 x 0,25 streensd
21 e Id-No. 649 00 456

1% '
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29 Peripheral devices
29.1 Operator Interface System
2.9.1.1 Operator panel WS 498

71819
41156
111213
-ltoll.

Fig 2.15 WS 400 operator panei.

The operator panel consists of a monitor (either a 14" - colour monitor or a 12" - monochrome
monitor) and a surrounding keyboard. The keyboard has the following keys:

e 2 X 8 Function keys {Ft - F186).

® Each function key incorporates a red LED. These are powered by outputs in the PLC and
controlied by the application software. '

e Alpha keys labled A to H.

A complete numeric key pad including decimal point and minus sign.

e Four additional “dedicated function keys labled | to IV (for cursor positioning, SW-Reset,
Scroll, data input).

Altematively to the compact operator panel, individual monitors can be used which
have the WS 495/ WS 496 keyboard.

Further details can be found in the description WS 485/ WS 496 Operator system”.
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29.1.2 Operator panels WS 400-10, WS 400-20 and WS 400-22

Fig. 216 Operator panel WS 400-20

The operator panels have 8 (WS 400-10 und WS 400-20) or 16 (WS 400-22) function keys, a
complete numerical field (not for WS 400-10} with decimal point, minus sign and special keys
(not for WS 400-10) for cursor positioning, data input, output of the overview mask, delete
function, scrofi and acknowledgement of faults.

The operator panel WS 400-1( is available with a 9*-Monochrome-Monitor or EL-Display,
WS 400-20 is available with a 09”- Farb- or Monochrome-Monitor or EL-Display, andthe
WS 400-22 is available with a 9" -Monochrome-Monitor.

Further information can be found in the description for the operator paneis.
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29.2 PT 88 Printer

The WF 470 B/C version 3.0 and above, can be connected to any standard printer with a

V 24 or a TTY interface. The printer parameters can be set on the WF 470 using a PG (page 2
of the system data list).

The foliowing settings and cable details are for a PT 88 printer.

Permitted Versions Order Number

Ink Jet Printer - TTY Interface 522761-A88-AD48
{20mA with mains cable

ink Jet Printer interface 822761-A88-A029
CCUTT v24/V28 (RS 232 C) with mains cable

Needle Printer, TTY interface 822761-AB8-A047
20mA with mains cable

Needle Printer Interface S22761-AB3-AD49
CCUTT V24/V28 (RS 232 C) with mains cable

Technical details are availabie in the printer manual, order number A22761-A88-A11-1-7635.

if the PT88 is 1o be used in conjunction with the WF 470 B/C, the switches must be set as
follows: ’

2.9.2.1 V24 interface SAP-S1

DIL switch below the printer head

The position of the stide
switch is shown in white

The position of the slide
switch is shown in white

The position of the slide
switch is shown in white

2-38 © Siemens AG 1990 A Rights Resorved  BZBS 440-0JF02
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2.9.2.2 TTY Interface SAP-82

DIL switch below the printer head

1 2345678910

The position of the siide
swilch is shown in white

The pasition of the slide
switch is shown in white

The position of the slide
switch is shown in white

2.9.2.3 Universal Interface S22767-B3-A100 - V24

DIL switch below the printer head
LI L

Switches 52 and $3 are only used for the TTY interface-see section 2.9.2 4.

The position of the slide
switch is shown in white

The position of the slide
switch is shown in white

The position of the slide
switch is shown in white

€ Siemens AG 1990 Ad Rights Reserved  6ZBS 440-0JF02
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2.9.2.4 Universal Interface $22767-B3-A100 - TTY

DiL switch below the printer head
3

The position of the siide
switch is shown in white

Switch S1:

The position of the slide
switch is shown in white

The position of the slide
switch is shown in white

The posttion of the siide
switch is shown in white

The position of the slide
switch is shown in white

05.90
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Hardware
2.9.3 WF470 Picture Construction Terminal
The picture construction terminal takes the form of a PG 675 / PG 685 / PG 750 with a
specially developed picture construction software package.
This package requires:
. CPIM-BS Operating system BESSE 875-0CA11 for PG 675
® WF 470 Picture construction software 6FM1 470-8B020%
¢ PCP/M QOperating system (contained in S5-D0OS) for PG BB5
& WF 470 Picture construction software 6FM1 470-C120 9
& PCPM Operating system {contained in S5-DOS) for PG 750
®  WF 470 Picture construction software 6FM1 470-DCI20 M
T The letter at the location Ois specifies the language : A = Gemman
E = English
F = French
R = Russian

The PG 675 / PG 685 / PG 750 is connected to the WF 470 via a special cable described in
section 2.8.3. which is plugged into the PG programming port.

if required, a PT 88 printer connected to the PG printer interface can be used to document the
pictures and texts.
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WF 470 (Description)

3 Operation
3.1 SIMATIC standard software
SIMATIC S5 ; WF 470
Date, :
DB Transfer region t'e':':' i
(DBWF) {from :
va.1) t
\u-/ l
£8 x I | | DualPortRAM
1
Datablocks g SSWF 470 | coords
¢ +—Pp1 nination 12
Flags 4 P i region Byte
: 1 (fixed)
input processimage 4, I
|
Output process image ¢P; I
i
Timers
¢ * — L) Data
Coun- region each
t:r: - 4 q L i accor-
i ding
: to DPR
size
FB 201
DB 201 !
TAST
Key_ lﬁ :
look-up Y i
table i
SN’ input byte :
S i
i
i
Ws-keyboard p-----------% X7
orviaserial |
connection |
o WF 5
fromV 2.2
The SIMATIC 85 - 135U with S processor, a DB 255 is additionally required to be
present in its intermal memory region.
Fig 3.1 35 standard software
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Operation

3.1.1

Data Link WF470-S5

05.90

The data exchange between the WF 470 and the S5 takes place in a DUAL PORT RAM
situated on the WF 470 moduile.

Communication at the S5 end of the dual
has access 10 all data blocks,

ses these commands, carries them out and respands by returning the requested data or by

sending an error number.

port ram is handied by a standard function block. it
flags etc. and to the dual port ram.
The WF 470 is in charge of ail data exchanges between the 470

and the PLC, and places datz
requests in the dual port ram in the form of a series of com

mands. The standard FB recogni-

For each data exchange, the FB must be processed twice. The maximum amount of data
exchanged each time is determined by the size of the dual port ram. The functien block must
be called unconditionally (JU FB) once every S5 cycle.

3.1.1.1 Technical Data

55-130we

55-150 K with

551505 SSMSU + 51350 + S350+
5150 K + Pripherat % 1500 S5-155U CPUST, M2, cun usz e
et urnt nocule 943, Sae.
FB 255 FB 254 FB 283 FB 248 FB 25t~ F8 252 FB 245
narnber
Lib
. E38530-B4132 B | E88530 84132-8 | EBRS530 B4132D EB3530 BA136-D | EeeS30 B4132-A | £28530 Ba132C | EBRS30 B4132-C
Block
S5-WF 470 S5WF 470 S5-WF 470 S5-WF 470 S5-WF 470 SS-WF 470 SS-WF 470
Block
siza 299 words 294 words 293 words 303 wortts. 256 words 369 words 273 words,
Cal & g -1 8 e 3 g
length
Processing 5.5 to 32ms
:':;: 0Stw26ms | 03810 1564ms | 03210 11.89ms | 021015ms | 151w0200ms | 161015ms | 1.1 103.9ms
P 03210 11.8%ms
Nesting 0 o ¢ [ 0 ° )
depth
none none none none none none none
calts
dat 85 253 BS 253 BS 243 BS 50 none none none
a
Flags
¢ FY 236-255 FY 236-255 FY 240-255 FY 234255 FY 234-255 FY 234-255 FY 234-265
pad
Temers. o RO faone none nona none T
Counters nOne none hone nane none none nOnE
Data none DE 255 in
blacks internal region

*  The function block number for the SIMATIC S5 115 U must be changed from its standard
number of FB251 to another number when it is transterred into the PLC, since FB251 has
now been aliocated as an integrated function biock.
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3.1.1.2 Function Block Parametrisation

FB:2..
:m

Al function and data biocks have standard numbers. They can be
changed if required and any unallocated biock number used.

Parameter Function Comment Type|Form] Valid value
Start address Hexadecimal .
ADPR Dual Port RAM ed D | KH | see Section 4.2
10.0-127.7
SS Key switch | Bl F 0.0-199.7
Q0.0127.7
From program _
TAST Keyboard b}te or FB TAST... | BY FY 0-199
BLDA Pic set 1 Select picture
BLD2 Pic sel 2 and picture o lev| mery
BLD3 Pic sel 3 selected
Please note:

o The TAST-byte must only be written in for one S5 cycle.

The WF 470 acknowledges that the code has been accepted and the function block S5-
WF 470 erases the code entered into the byte by writing the value 00 into the TAST byte.

& BLD 1-3 must only be written in for one 55 cycle to select the picture or report printout.
The WF 470 sends the picture code number of the actual picture being displayed back to
the PC as an acknowledgement and this is written into BLD 1-3.

o TheBLD1-3 can be used to initiate a print out.
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Operation 05.90

3.1.1.3 Data Block “Transfer block (DBWF)"

From firnware version V2.1, the first 20 data words of this biock are reserved and hoid the
information described below. Data words > = 20 contain the data for the sequence analyser
function if it is being used. (See section 3.2.3.3).

The data black number is specified in the system data list which is programmed using the
picture construction system on the PG 675 / PG 685 / PG 750.

DL DR
DW D
™~
DW 1 second
Dw 2 minute
DW 3 hiour >_The date and time are binary coded.
Update is triggered from the TAST byte. (E2/E3)
DW 4 day
DW 5 month
DW § year
] Field no. The number of the input field

DW 7 | Fiekl type in binary where the cursor is positioned. (E6/E7) (bit O to 8)

Printer Report
DW 8 | status no..
ow g | printer function This is explained in section 3.2.2
OW 10 if the serial keyboard is being used, and one

. of the function keys F1 to F16 is pressed,
DW 11 a corresponding bit will be set in DW 10. If
the extended function key module with 24 additional
DW 12 funclion keys is used. bits in DW11-DW12 wili be set.
bW 13 reserved :Vhen the key is released, the bit remains high.
- =
pw1al reserved
data for the se-

DW201  guence analyser

3.1.2 Keyboard function block WF 470 TAST

if the keyboard is connected to the SIMATIC S5 viz an 8 way 24 volt input module, the key-
board evaluation is performed by a separate function biock {FB-TAST) and a keyboard code
look-up table. The FB-TAST should be caiied unconditionally (JU FB TAST ) ance every PLC
cycle. i
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If the seral keyboard connection is used, FB TAST and DB 201 are not required. The function
keys are shown in data word 10 of the DBWF, Attention should be paid to assigning F1-F15 to
the bits 0-15 in the data word 10. The bit should not be reset when the key is no longer
pressed. Therefore, the function keys cannot be used for the "Jog-mode”. When the FB 220
(Bildlist) is used, the DW 10 can be transfemred to the parameter FKTS. Example: If FKTS is
MW 100, the following must be programmed:

3.1.2.1 Technical data

A DB ... Call DEWF
L DL 101
T MB 101
DW 10 to meter FKTS
L DR 10 para
T MB 100
L KB O
DW 1 k
T bwio } 0 set bac

85-130 WB 85.150 S 855115 U + 851350 +
55150 K + 85150 U 85155 U CPU 941, 942, | CPU 821, 922,
cent unit 843, S44 928
Biock number FB 201 (202) FB 201 (202) Fi 201 (202) FB 201 {202} FB 201 {202)
Lib number £83530-B4132 B | E88530 B4132-D | £38530 B4136-0 | E88530 B4132-A | EBBS20 B4132-C
Blociname TAST-130 TAST-1508 TAST-1505 TAST-115 TAST-135
Block length 106 {120} words | 106 {120} words 91 wards 100 (112} wards | 106 {120} words
Block size - 3 B -] 3
Nesting depth Q 0 0 [+ ] ]
Block
none none none none nane
calis
System data BS 253 none none none nore
Flags used FY 248-255 FY 248-255 FY 248-255 FY 248.255 FY 248-255
(scratchpad) {FY 245-255) (FY 245-255) (FY 245.255) (FY 245-255) {FY 245-255)
Teners none nooe none nane none
Coumters nane none none none none
oL ter
Data parame sae parameter see pararmeles see parameter see parameter
EBDS = 2hs ] EBDB EBDB E8DB

All function and data blocks have standard numbers. They can be

changed if required and any unallocated block number used.
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05.90
3.1.22 Parameters
Parameter Function Comment Type |Form Valid value
EB: input byte nfg;,lg;;n KY =EB, DB
EBDB DB: DBnumber DB=0: b KY IB=0-127
keycode kst no evaluation DB=1 . 255
unused flag F 0.0...199.7
F-LM Pulse fiag or output | BI Q0.0..127.7
see code FW 0 - 199
TAST Key code look-up table QIW ! owo-127
. Each F-key FW 0 - 198
FKTS Function keys = 1 bit Q| w QW O - 126
Key code . FW O - 198
FK -1 extension only with FB 202 Q w QW 0 - 126
Key code . FY 0 - 199
FK-2 extension oy witnFB202 | Q | BY | on4l 4oy

The WS 496 operating panel can alsc have an additional 24 function key user-dedicated
custom keyboard. If this custom keyboard is required, FB202 should be used instead of FB201
and the last two parameters on the list specified for the 24 additional function keys. The other
parameters are the same as FB 201. i the "Alpha block” keyboard is connected to the panel
instead of the custom keyboard, FB201 can be used.

3.1.2.3 Keyboard look-up table - DB 201

The standard keyboard function block FB 201 operates in ceonjunction with a data block. This
data block, DB 201, is a look-up table which contains a data word for each key on the key-
board. The allocation of individual keys to data words comes from each keys™ unique code.

When a key on the operator panel is pressed, its key code will be output. This 'key code signal
is connected to the input byte in the PLC, which is specified in the EBDB parameter in the call
to FB 201,

For instance, pressing function key F16 starts output of key code 18 Hex (which is 24 in deci-
mal). Data Word 24 in the DB 201 iook-up table contains the special code for this key (97F9),
In the PLC’S MCS language this code (97F8) means "S F 249.7". The keyboard function block
FB 201 processes this instruction to set the flag, and hence sets the corresponding bit in the
flag word allocated to parameter FKTS to indicate which function key has been pressed.
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The A key has a key code 22 Hex or 34 decimal. Data word 34 contains the Hex number
{0041). The keyboard function block will therefore pass the cade 41 to the flag byte ailocated
to the parameter "TAST". Hex 41 is the ASCH coding for the letter A.

You can easily change the function of any key on the keyboard, by changing the contents of
the data word in the look-up table to the required code. The contents of the left byte of the
data word tells the function bleck if it is to output the code to the TAST byte, or set a flag in

the FKTS word.

If 00 is in data word left (DL), the right hand part of the data word (DR) is output to the TAST

byte.

it the left hand byte {DL) is not 00, the code is processed as a function key or a function key
from the customer keyboard. Each of these keys has an auxiliary flag associated with it. Flags
F245. 0 to 247.7 are used by the user dedicated module and flags F248.0 to F249.7 are for
the function keys. The whole data word is then processed as an instruction (in MC-5 code).
Only instructions in the range S F 245.0 to S F 249.7 are valid.

Allocation: Keycode - Data word no - contents of word - key

Key DW No. | Contents Function Comment
code {hex)
DL DR

00 00 o

01 N 90 F8 F1 Flag FKTS.0 (AF 248.0)
02 o2 91 F8 F2 Fag FKTS.1 (AF 248.1)
03 03 92 F8 F3 Flag FKTS.2 (AF 248.2)
04 04 93 F8 F4 Flag FKTS.3 (AF 248.3)
05 05 94 F38 F5 Fiag FKTS.4 (AF 248.4)
06 06 95 F8 F& Flag FKTS.5 (AF 248.5)
07 07 96 F8 7 Flag FKTS.6 {AF 248.6)
08 08 97 F8 B8 Flag FKTS.7 {AF 248.7)
09 09 90 F7 customer module | Flag FK-20 (AF 247.0)
OA 10 81 F7 customer module | Flag FK-2.1 (AF 247.1)
0B 11 92 F7 custorner module  { Flag FK-22 (AF 247.2)
oC 12 93 F7 custorner module | Flag FK-23 (AF 247.3)
oD 13 94 F7 customer module | Flag FK-24 (AF 247.4)
0E 14 85 F7 customer module | Fag FK-25 (AF 247.5)
oF 15 96 F7 customer module | Flag FK-286 (AF 247.6)
10 16 00 Q0 unused

11 17 80 F9 F9 Flag FKTS-1.0 {(AF 249.0)
12 18 91 F9 F10 Flag FKTS-1.1 (AF 243.1)
13 19 a2 F9 F11 Flag FKTS-1.2 (AF 249.2)
14 20 93 F9 “F12 Flag FKTS-1.3 (AF 249.3)
15 21 94 F9 F13 Hag FKTS-1.4 (AF 248.4)
16 20 95 Fg F14 FAag FKTS-1.5 (AF 249.5)
17 23 96 FS F15 Flag FKTS-1.6 (AF 249.6)
18 24 a7 F9 F16 Flag FKTS-1.7 (AF 249.7)
19 25 87 7 customer module | Flag FK-27 (AF 247.7)
iA 26 00 00 unused

1B 27 00 GO unused

1C 28 00 00 unused

1D 29 00 00 unused

1E 30 00 00 unused

1F 31 00 00 unused
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Key DW No. | Contents Function Comment
code {hex)

DL DR
20 32 00 00 unused
21 33 00 25 %
22 34 oo 41 A
23 as co 42 B
24 36 00 43 C
25 37 00 44 D
26 38 Q0 45 E
27 39 00 45 F
28 40 0t 00
29 41 a0 37 7
2A 42 00 38 8
2B 43 00 3¢ 9
2c 44 00 14 © Selection function mask  (CTRL T)
2D 45 00 1 ! Software reset (CTRL K)
2E 45 09 00 '
2F 47 00 00
30 48
3 49 00 47 G
32 4] 00 48 H
33 & 00 49 |
34 52 00 4A J
35 53 00 4B K
36 54 00 4C L
37 55 00 4D M
38 56 00 00
39 57 00 34 4
3A &8 0G 35 5
3B 59 00 36 6
3C 60 00 90 k] Cursor down
3D 61 00 8F 4 Cursor up
3E 62 00 00
3F 63 0o 0D
40 64 00 00
41 65 00 4E N
42 66 00 4F o
43 67 00 50 p
44 B8 00 51 Q
45 89 00 52 R
46 70 00 53 S
47 71 00 54 T
48 72 00 49 @ Select report printout code
49 73 oo 31 1
4A 74 00 32 2
4B 75 00 33 3
4C 76 oG 92 -— Cursor left
4D 77 00 M —> Cursor right
4E 78 00 00
4F 79 00 Q0
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Key DW No. | Contents Function Comment
code {hex)

bL DR
50 80 0C 00
51 81 00 55 U
52 82 00 56 '
53 83 00 57 w
54 84 00 58 X
55 85 00 59 Y
56 86 00 SA Zz
87 87 00 28 +
58 48 00 23 # Standard picture code
59 89 00 20 -
5A 80 00 30 o
5B 91 00 2E
sC g2 00 8D = Scroit up
5D 83 00 8C a Scroll down
5E 94 00 00
5F 85 00 00
60 88 00 00
B1 87 00 2F /
62 2):] 00 3A :
63 99 00 3D =
64 100 00 28 {
&5 1M 00 29 )
66 102 00 3F ?
67 103 00 2C .
68 104 80 20 SPACE
B89 105 00 86 1 Toggle cursor Text/ V-field
6A 106 00 85 i Next Variable field
6B 107 D0 84 m Previous Variabie field
eC 108 00 04 v Erase emror message
6D 109 00 0A g Line feed
6E 110 0¢ 00
6F 111 00 60
70 112 90 F5 customer module | Flag FK-1.0 {AF 245.0)
71 113 customer moduie | Flag FK-1.1 (AF245.1)
72 114 customer module | Flag FK-1.2 (AF 245.2)
73 115 customer module | Flag FK-1.3 (AF 245.3)
74 116 customer module | Flag FK-1.4 (AF 245.4)
75 117 customer module {Flag FK-1.5 {AF 245.5)
76 118 customer module | Flag FK-1.6 (AF 245.6)
77 118 customer module | Flag FK-1.7 (AF245.7)
78 120 customer module | Flag FK-1+1.0 {AF 246.0)
79 121 customer module | Fiag FK-1+1.1 (AF 246.1)
7A 122 customer module | Flag FK-1+12 (AF 248.2)
78 123 customer module |Flag  FK- 1+13 (AF 246.3)
7C 124 customer module |Flag FK-1+14 (AF 246.4)
7D 125 customer module | Flag FK-1+15 (AF 248.5)
TE 126 customer module | Flag FK-1+1.6 {AF 246.6)
7F 127 customer module | Flag FK-1+1.7 {(AF 245.7)
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3.1.2.4 Valid keyboard codes for the contents of data word right

Code Description

{Hex)

00 no key code

01 CTRLA : Process picture directory

02 CTRLB : Interrupt field input

04 CTRLD : Acknowledge emror message in mask
0A LF :  Terminate entry

11 CTRLK : SW Reset

14 CTRL T: Select function mask

20 Fult ASCH character set

. including rub-out

7F

84 Previous field in list

85 Next field in list

86 Toggle between text window - V field

8C Directory scroll up

8D Directory scroll up

8F Cursor up/Text window scrofl up

a0 Cursor down/Text window scroll up

91 Cursor right

92 Cursor left

AF Cursor to next field ieft

Bo Cursor to next field right

DF Force screen bright

EQ Force screen dark

E1 Special function (must not be used)

E2 READ CLOCK (time / data from WF into DB} from V2.1
E3 SET CLOCK (time / data from DB to WF) from V2.1
E4 Start printer function (from V 2.2)

E5 Stop printer functien (from V 3.0)

£6 Read cursor position in DB {from V 2.2)

E7 Head cursor position in DB {from V 2.2}

Es Activate transfer function in DW 9 (from V 3.0)

E9 Activate input field cursor positioning {from V 3.0)

FO Error 100

. Ermor text in the message fine

; on the screen which can be initiated
FF Error 115 by the application program
3-10
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3.1.3 "DAT-IN" Function block

The DAT-IN function block can be used 1o tell the applications program that data has been
entered from the WF 470. The program is informed that a data entry has been made, and the
destination of the data (Data block, Data word) is passed to the application program for
processing. This information is present for one S6 cycle.

The function block should be called unconditionally (JU FB) ance per cycle, if possible aher
the S5 - WF 470 function block.

3.1.3.1 Technical data

55-130we $5-150'S S5-115U + §5-135U0 +
55-150 K + $5.150 U 55-155 Y CPUSAY, 942, CPUIS21, 922,
cent unit 943, 544 928
Biock number FB 240 FB 240 FB 240 FB 240 FB 240
Lity number E23530-84132 B | £48530 84132-D | E33530 B4136-0 | EABS30 B4132-A | £38530 B4132.C
Block name DAT-IN DAT-N DAT-IN DAT-IN DAT-IN
Block size 42 words 42 words 48 words 42 wonds 47 words
Cai jength 7 7 b4 7 7
Nesting depth 0 o ) o ¢
Biock
calis none noe nane none none
System data nane none none none none
(Flags used FY 240-255 FY 240-255 FY 240-255 FY 240-255 FY 240-256
Timers none none none none none
Counters noae none none none none
Data blocks none nong none none none
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3.1.3.2 Parameterisation

Parameter Function Comment Type|Form| Valid vaiue
Start address hexadecimal see section —-—
ADPR Dual Port RAM coded D | KkH 413
Data biock . FWD-198
DBDW Data word destination of data Qlw QW 0 - 128
Number of FY ¢ - 199
ANZ Number words transtered | & | BY | gBo. 127
- . F0.C-189.7
AKTU New data available Q| Bl Q0.0 -127.7
-
The AKTU bit will remain high for at least 1 S5 cycie.
The values in parameters DBDW and ANZ are changed each time a new value is transierred
from the WF 470 to the PLC.
-
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3.1.4 Picture selection function biock Bildlist.

FB 220 Bildlist is designed to perform:

Picture selection from function keys, of up to 169 pictures
Calling of different function blocks according to which picture is currently displayed

Transfer to the WF 470 of special key codes via the TAST byte
Transter of signals via fiags to the picture specific function block

3.1.4.1 Technical data

Operation

55130 WB SS15U +
551505 S5-135 L + S5-135U ~
S5-150 K 55155 1 CPU 9471, 942,
5 S5-150 U cPu s CPU §22, 928
+ cent unit 943, 94
Block number FB 220 FB 220 FB 220 FB 220 F8 220 FB 22t
Lib rumber EB8530-84132 B | EB8530 B4132-D | EB9S30 B4136-0 | EBE530 Ba132-A | ESES30 B4132-C | E82530 Ba132-C
Block name BROLIST BRLOLIST BRDUST BM.DLST SLDUST BADUST
Black size 39% words 376 words 385 words 435 woras 377 words 378 words
Call length 10 10 10 0 10 1
Nesting
1 1 1 1 1 1
oerh
System data none aone none none none none:
Flags used FY 240255 FY 240-255 FY 240-255 FY 240-255 Fr 240-255 FY 240-255
Blocks
FBw pic tist FB i pic list FB in pec 5t FB in pic kst FB In pic list FB in pic It
Timers nona none nooe nane none none
Counters nane Rone nane none none none
Cate blocks see parameler SaE parameier SeR parkmeter Soe porameter SeB parameler Sen parameies
3-13
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3.1.4.2 Function block parameterisation
Parameter Function Comment Type|Form Valid value
DBBL can be stored in
Picture list EPROM
DBBL data block number Each picture re- B | - | DBNo2-255
quires 12 data words
Must be in RAM
DBH 9&‘;’;“;’;’;" Data words 0-14are | B | - | DBNo.2- 255
used by FB 220

Binary codes from Must be the same word
FKTS the function keys that is specified in | - FWO0..198

{from FB “"TAST") the FB TAST parameter
BLD1 Picture code 1 Pa;agua‘ter to iﬁlw
BLD2 Picture code 2 [, 470 Preutre el @ |BY | Fro..1se
BLD3 Picture code 3 ust be the same as

S5 - WF 470 parameters
Must be the same as
Key code to the parameter TAST on
TAST WF 470 FES5-WFd470and | @ | BY [ FY0..FY 199
FB TAST

Function block FB 220 operates in conjunction with the data block DBBL. This data block must
be created and set up by the user. The data block number is freely selectable and is specified
via the parameter DBBL.

The maximum length of data blocks is limited by the programming unit to approx.
2000 words or sufficient for 169 pictures.

The control information required by FB 220, for each picture which can be selected, occupies

12 data words.
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The layout of this control information in the data block is shown below. Each “block™ of
information must start at a data word number which can be divided by 12, for instance;

Black 0 = DW 0 to DW 11
Block 1 = DW 12t0o DW 23

elc.
oo Data Format

0 free BLD1 KS
! BLD2 BLD3 KS
2 Pic. Spec. FB No. KY
3 Specify pic. selection or TAST code KM
4 F1 pic. No./Tast code F2 pic. No.Tast code KY
S F3 pic. No./Tast code F4 pic. No. Tast code KY
6 F5 pic. No./Tast code F6 pic. No.Tast code KY
7 F7 pic. No./Tast code F8 pic. No./Tast code KY
8 F9 pic. No./Tast code F10 pic. No./Tast code KY
9 F11 pic. No./Tast code F12 pic. No./Tast code KY

10 F13 pic. No./Tast code F14 pic. No/Tast code | KY

" F15 pic. No./Tast code F16 pic. No.Tast code KY

DW 0 and DW 1:

These data words specify the picture number to which the control information belongs.

DW 2

This data word contains the number of the function block which is to be called when this
picture is on the screen. If it contains 0, no function block will be called. {The function block
called cannot have parameters.)

DW 3;

The 16 bits in DW 3 are allocated to the 16 function keys. Bit 0 belongs to F1, Bit 1 - F2 etc. Iif
bit 1 in DW 3 is high, then the value contained in the comesponding data byte will be output as
a TAST code. For instance if the data byte contained “E4 Hex", then pressing F1 would start
the printer function.
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Operation 05.90

DW 4 to DW 11:

These data bytes are used to spécify which picture is called when one of the function keys F1
to F16 is pressed. This is done by entering the block number of the required picture in the
corresponding byte.

It a function key is not used, a dummy value of 258, or its own biock number can be entered.
if a value of 254 is entered, when the function key is pressed, the previously displayed picture
will be automatically re-selected.

Flags - Passed to the picture specific FB.

FB 220 passes fiags 10 the function biock called when a particular picture is on the screen.
These are as follows:

F 247.1 - Pulse fiag - on picture change, for one FB scan
F 247.3 - Puise fiag - on picture change, on the last FB scan

F 247.7 - 1f flag 247.7 is set to 1 by the picture specific FB,
then picture change by FE 220 will be inhibited.

FW 250  The function key bits are set as pulse flags in this flag word, and can be evaluated
by the picture specific FB. F 251.0 = F1, F250.7 = F16 etc.

Auxiliary data block DBH:

The auxiliary data block DBH should be created by the user. t is used by FB 220 for
scratchpad data, and must therefore be in RAM.

It a specific picture is required to be displayed on start-up (warm restart or cold restart of the
PLC), a program should be cailed from OB20-22 which overwrites DW 2 t0 7 and DW 10 to 14
with KH 0000, and DW 1 with KH 0001. The picture number which is specified in block 0 will
then be automatically called. DW 8 and 9 are used by the standard #ll software for the

WF 725/WF 726.

Search

If a picture is not selected by FB 220 but called directly from the WF 470 picture selection
mask or from another FB, the function block searches for the picture number in the DBBL data
block and then behaves as normal.

if the selected picture number does not appear in DBBL, the first picture block is selected, and
the function key allocation in this block will be used.
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3.2 S§5 Software Options

The software aptions (service module, printer, graph 5 and sequence diagnostics) are supplied
on a separate disk. With picture construction versions up to V 2.1, the required options must
be transferred to the picture construction disk FDO using PIP, and then loaded into the WF 470
memory. When using a PG 875 with picture construction software versions V 2.3 and above,
the option software should be transfered to the picture data disk.

When using a PG 685, the option should be transferred to the hard disk. Each option is self-
contained, and operates indepandently.

The standard pictures used by these options can have softkey legends aliocated to them by
entering the reguired texts into the special text group # SK.
Each option picture has a specific text fist:

TG Code: T#SK TG Name: softkey text
Code: Name

NOOO Softkeytext Schrittketten
NOQ1 Softkeytext Service module
NOO2 Softkeytext GraphS Bild 1
N0O3 Softkeytext Graphs Bild 2
N0OO4 Softkeytext Schrkett Bild 1
NOOS Softkeytext SchrKett Bild 2
NOOE S5-Meidetext

Sequence analyser text
Service module text
Graphs picture 1

GraphS5 picture 2
Sequence analyser pic. 1
Sequence analyser pic. 2
S5 error texts.

The text group is supplied with the picture contruction software disk and should be transferred
to the application data disk. The COPY TG tunction MUST be used to do this, and NOT the
CPM PIP command.

The structure of these fists must not be changed. The existing text can be overwritten with the
required text for each function key. Lists which are not required may be erased. The field "DB

No." in the list is not used in this context, the data block number entered here need not be
present in the PLC.

3.2.1 Service module

The service module is a firmware option which can be loaded into the WF 470, no additional
software is required in the SIMATIC S5 for its operation.

The service module allows the operator to display the status of inputs, outputs, flags, peri-
pheral and data words together with timer and counter values. These are displayed in three
formats; as a bit pattern, as a hexadecimal and as a decimal number. An example display is
shown at the top of page 1-6.

Values can also be changed or *forced’ when the keyswitch parameter bit S5 in the S5 -

WF 470 function block is set to 1.

The service module is displayed in the WF 470 as a normal picture. When loaded, it appears
in the picture directory with the special code number #02.

g o LG L

IMPORTANT: 55 135U S-Processor.
H the service module is used with an S-processorto display the status of a
peripheral which is not plugged in, the CPU will go into STOP. This cannot
be inhibited using the normal QUZ-ADF error handling methads.
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Operation 05.90

3.2.2 Printer function

This firmware option enables the WF 470 printer port to be used. No additional S5 software is
required for its operation. Report pages which have been generated and loaded into the

WF 470 will be displayed in the printout directory. A printout is initiated in the same way as a
picture selected, e.g. by writing the printout number into the S5 - WF 470 function block's
BLD1, 2, 3 bytes.

3.2.2.1 "Transfer block™ data block

The first twenty words of the transfer block data block are used o hold the information
described below: (from WF 470 V2.1).

The data block number is specified using the PG 675/685 in picture construction mode via the
"system data list”.

DL DR
DW 1 second M
Dw 2 minute
DW 3 hour >The date and time are binary coded.
Update is triggered from the TAST byte (E2/E3).
DW 4 day
oW 5 month
DW & year
OW 7 | Fiekd type Field No. The number and code of the input field where the cursor is /
m decimal is to be re-positioned. {(E6/E7) (bit 0 to 8).

Printer printout
bw3a status number
pw g | Printout function

Data word 8 - printer function status

bit 00 to 05 Number of the report being printed

bit 08 QOutput ta printer active

bit 09 Requested printout not present

bit 10 Printer not connected (bit is set after 20 sec wait)

bit 11 not used

bit 12 event log not activated

bit 13 Printer function not started

bit 14 Printer function not loaded into WF 470

bit 15 Event message bufter has room for iess than 50 messages.

When the status is present, the associated bit wil! be high.
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Data word 9 - printer contral word
Data word § in the data transfer data block contains the following control information:

Bit 00 to 07 Number of the report to be printed out {in binary)
Bit8 + 8 binary coded output mode:
0 + 0 No printer output
1 + 0 Qutput of the report printout and event log
1 + 1 Qutput of only the event log
0 + 1 Output of only the report prinfouts

Bit 10 Not used

Bit 11 Not used

8it 12 Inhibit error message output

Bit 13 Stop the printer function

Bit 14 Not used

Bit 15 Erase the event log buffer memory

These functions only become effective after code E8 Hex is entered in the TAST byte.

The above functions are carried out when the control bits are high. The opposite function is
carried out when the bit is low.For instance, if bit 13 is low “0", and EB Hex is entered in the
TAST byte, the printer function will be switched OFF,

The nommal printer control functions still operate if control word 9 is also being used, i.e. a
report can still be intiated via the BLD 1, 2, 3 bytes and the printer control mask will still
function, etc.

The only exception to this is erasing and resetting the message buffer using RESET.

Control word 9 can only be used in WF 470 modules

with firmware version V3.0 and above.
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3.2.2.2 WF 470 Printout control mask.

08.02.88 12:45:486

6

7

Messages

>08.02.88 14:55:58
>08.02.88 14:55:59
>08.02 88 14:55:59
>08.02.88 14:56:00
>08.02.88 14:56:02
>08.02 88 14:56:07
>08.02.88 14:56:08
>08.02.88 14:56:08
>08.02.88 14:56:10
>08.02.88 14:56:57
<08.02.88 14:56:57
< 08.02.88 14:56:57
<08.02.88 14:56:58

Conveyaors
Compressed air
Coolant pump
Check weigher

Line start

Coolant low pressure
Start-up condition
No material in feeder
MCC - switched off
Coolant iow pressure
Start-up condition
No material in feeder
MCC - switched off.

ON
ON
ON
OK

Message buffer 04004

083030406

The printout control mask shown above is selected from the overview mask, or it can be called
directly using its picture code #9A.

The display at the top of the page shows the condition of the 8 printer status bits. If the status
bit number is entered on the operator keyboard, the text for this status bit will be displayed.

The enter key can be used to start the selected report printout.

The line shown at the bottom of the screen displays a list of the report printouts which are
present on the WF 470. The cursor rightleft key can be used to seiect a particular report
number. The display field in the center of the picture will then display any messages which are

awaiting printout with this report number. The number of messages awaiting printout is shown
numerically and as a bar graph.

A repart printout can be initiated from this page. To do this, select the report number using the

left/right cursor keys, enter the number O to select the * printer output free” status text, and
then press the ENTER key.
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05.90 Operation

3.2.3 Sequence diagnostics

The sequence diagnostics option version 3.0 and above is supplied as two pictures, one
showing an overview of the sequences, and the second providing detailed fault diagnostics.
(An example picture is shown on page 1-5). This now means that the sequence step texts and
error texts can be up to 50 characters in length.

The overview page has the code #05, and the diagnostics the code #06. The picture directory
does NOT show these picture numbers, but shows picture #01 to be in line with previous
versions.

Softkey legends for these pages can be entered in the text group #SK, text list 004 and 005.

3.2.3.1 Introduction

The sequence diagnostic package can be used in the following PLC'S:

SIMATIC S5 - 130 W(B)

SIMATIC S5 - 135U with 928 processor
SIMATIC S5 - 1508

SIMATIC S5 - 150U

SIMATIC S5 - 115, CPU 942/943/944
SIMATIC S5 - 155U

The sequence diagnostics cannot be used with:

SIMATIC S5 - 135U - with S or R processor
SIMATIC S5 - 115, CPU 941

A sequence control cascade is a control scheme with a chain of individual steps which are
activated one after another. The change over from one step in the chain to ancther is
controlied by the transition conditions. These could be for example the operation of a limit
switch or the completion of a delay time.

The individual steps in a sequence are programmed in the SIMATIC S5 controller in sequence
blocks (SB) or in program blocks (PB). Each step in the sequence requires an individual SB or
PB. in any one program cycle, only ong seguence/pragram block per sequence chain will be
activated. The processing of this block will be terminated and processing of the next block in
the chain will be started when the transition conditions have been met (see Fig 3.2).
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Operation 05.90

Monitor timers with different time values can be programmed in FB 72 for each SB or PB. As
the transition conditions are met for a particular step, the timer is re-triggered. If a transition is
not made to the next step in the sequence before this timer has expired, the function block
flags an error and this is annunciated on the WF470 screen. The sequence can be re-star-ted
when the fault is corrected.

Function block FB172 {sequence control) monitors the mode of operation of the sequence and
hence controls the correct processing of the sequence. information for each sequence chain
{sequence block numbers, step numbers etc.) is held in a buifer data block called the
“INTERFACE" DB. Up to 16 sequence chains can be finked to a sequence group, and a total
of 4 sequence groups is permitted (16 x 4 = 64 sequence chains).

Stepn
FB 172
SBn el DB
S Q0.6 (Spindie on) T Inter-
' face
S Q0.7 (Coolant on) '
E
= T2 (Deiay time) _
= 11.2 (Limit swiich) SBn+y (P

Fig 3.2 Sequence step example.

if a transition condition is not fulfilled, the “criterion analysis”®, “sequence chain selector” and
“85-WF470" function biocks operate 1o display the error in the sequence analysis picture.

® The criterion analysor (FB174 and FB175) determine which transition condition has not
been fulilied in the cwrrent sequence block. The unfulfilled condition is transferred, in bit
form with its corresponding MC5 code, to the "Criterion analyser” data block.

& This information and the data from the "INTERFACE" data block are transferred to the
data block "sequence data” by the “sequence chain selection” function block {(FB 173).

¢ The “S55-WF470" function block transfers this data to the WF 470 where it is displayed
together with the corresponding error text.
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fB 172 DB imerface
F8 173

Eeque L.
chain D8 Criterion

|setection F8 174 analysts,
Criterion
analysis

Sequence
chain 1

Sequence
group 1
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Sequence
chain 16

FB 175
.| Criterion
display

DB interface

(

Sequence
chain 17

sequence
group 2

Sequence
chain 32

FBx

S5,
WF 470

¢hain 33

Sequernce
group 3

L L

Sequence
chain 48

Sequence
chain 49

Sequence
group 4

b v v s

Sequence
chain 64

Fig 3.3 Sequence diagnostics
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3.2.3.2 Sequence chain control "ABL:KORG"(FB172)

The ABL:KORG function block (FB 172) controts the pracessing of a sequence chain.
Each chain can consist of a maximum of 255 steps (=255 SB/PB's}). Each sequence group
requires an associated data block to be programmed. In order for the sequence to operate

correctly, the program/sequence blocks must be programmed in a specific format
(see 3.2.3.5).

Technical data

55-130 WB N S5-115 U + 135 U +
fs;:to :m ::_::g 3 Ss155U  |CPU 9425;4943 and s;z 923
Block number FB 172 F8 172 FB 172 Fg 172 FB 172
Lib number EB8530-84132 B | ES8530 B4132-D | ES8530 B4136-D | 83530 B4132-A E88530 B4132-C
Biock name ABL-KORG ABL:KORG ABL-KORG ABL-KORG ABL:KORG
Block size 223 words 225 worgs 225 words 244 words 225 words
Processing time app. 1 ms app. 1 ms app. 1 ms app. 1 ms app. ¥ ms
Call length 19 19 19 19 19
h{:;'g 1 1 1 1 1
Systern data none none none none none
Flags used FY 240-255 FY 240-255 FY 240-255 FY 240-255 FY 240-255
Block ) - e . -
called SBorPB SB or PB SB or PB 8B or PB 8B or PB
Timers none none none none none
Counters none none none none none
i:m DB must be DB must be DB must be DB must be 08 must be
SCHR, called before caled before calied before called before called before
NRSB, KDAT the B call the FB call the FB call the FB cali the FB call
3-24 © Siemens AG 1990 Al Rights Reserved  BZBS5 440-0JF02

WF 470 {Deseription)




Overation

05.90
Explanation of input/ output parameters:
Parameter Function Comment Type[Form Valid value
BETR Operation rnode selecton "1" = Automatic ! 8l 10.0-127.7
Automatic / Manual Q" = Manual F0O-198.7
Stan setpence in Aulo and
STRT Man ; Imnm forward in I 8l 10.0-127.7
Man (signal change from F00-19%7
"0t "1")
inching mode, siep
TIPP enabling with STRT I BI ::0600' 112;77
{signal change from ~0" 1o "17) ’ )
10.0-127.7
EINR Set up mode Oniy selected step is | Bl FC.IO 19‘:_‘”
X A
) A slep can be salected
SCHD et boninaomatcand | | [ BY [ BOTE
manual mode
100-1t27.7
SCHS selected step number ] Bi F o0 - 1907
RSET Resetting the I Bl 10.0 - 127.7
sequencer F00-198.7
Selection of sequence Either SBs or PBs can _
PBSB or be toed for & 56 D | KC| KC=pPBorsa
Number of the first and
SBAE Last sequence/ D _KY KY = 1,2 - 254, 255
programm biock
. TWA can be started and
TWA ielal u’_ the imerrogated as required T - T1-127
y imex in the SB
TUE is automaticalty
. started on transition from
TUE Sp,e“_'”? one siep 1o the next. The time | T - T1-127
onng mer set applies 10 each step
m the sequencer
KUE Time vaiue for TUE D | KT | KT =po-995.3
Current step number . BY S DB Interface
SCHR SCHR is Binary coded Q DR DR
Current sequence black ‘I 8 DB imerface
R BY
NRSB Q DL
) . Q00-1277
STO Fault Continucus signal Q Bl F00-199.7
dynarmnic (Puise for Qo0 -127.7
ISTO Fault 1 cycle) Lo BI 0.0 - 199.7
KDAT Sequence data Q w 5-DB Imerface
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"Intertace DB "

The values placed in the SCHR, NRSB and KDAT parameters by FB172 are required by the
WF 470 to produce the error display picture. Therefore these parameters must be entered

accordingly to a pre-defined format which the WF 470 is expecting. Each block has 32 data
words allocated to it.

This data block is parameterised via the QKBx parameter in FB KANW: WF (FB 173).

The data block must be called before the call to FB 172
The data region shown as Y must be continuous.

DWW

Y | NRSE 8 172 SCHR / FB 172 chain 1 from sequence group
y+1 NRSB /FB 172 SCHR / FB 172 chain 2 from sequence group
y+2 NRSE /FB 172 SCHR /FB 172 chain 3 from sequence group
y+3 NRSB /FB 172 ECHR /FB 172 chain 4 from sequence group
y+4 NRSB /FB 172 SCHR /FB 172 chain 5 from sequence group
y+5 NRSB FB 172 SCHR/FB 172 chain 6 from sequence group
y+6 NRSE FB 172 SCHR/FB 172 chain 7 from sequence group
y+7 NRSB FB 172 SCHR/FB 172 chain 8 fom sequence group
y+8 NRSB /FB 172 SCHR /FB 172 chain § from sequence group
y+9 NRSB /FB 172 SCHR ! FB 172 chain 10 fom sequence group
y+10 | NRSB /FB 172 SCHR / FB 172 chain 11 from sequence group
y+11 | NRSB FB 172 SCHR/FB 172 chain 12 from sequence group
y+12 | NRSB #B 172 SCHR /FB 172 chain 13 from sequence group
y+13 | NRSB FB 172 SCHR /FB 172 chain 14 from sequence group
y+14 | NASB B 172 SCHR /FB 172 chain 15 from sequence group
y+15 | NRSEB /B 172 SCHR / FB 172 chain 16 from sequence group
y+16 | Parameter KDAT chain 1 from sequence group
y+17 | Parameter KDAT chain 2 from sequence group
y+18 | Parameter KDAT chain 3 from sequence group
y+19 | Parameter KDAT chain 4 from sequence group
y+20 | Parameter KDAT chain 5 from sequence group
y+21 Parameter KDAT chain & from sequence group
y+22 | Parameter KDAT cham 7 from sequence group
y+23 | Parameter KDAT chain 8 froem sequence group
y+24 | Parameter KDAT chain 9 from sequence group
y+25 | Parameter KDAT chain 10 from sequence group
y+26 | Parameier KDAT chain 11 from sequence group
y+27 | Parameter KDAT chain 12 from sequence group
y+28 | Parameter KDAT chain 13 fom sequence group
y+29 | Parameter KDAT chasn 14 from sequence group
y+30 | Parameter KDAT chain 15 from sequence group
y+31 Parameter KDAT chain 16 from sequence group
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Operation 05.80

3.23.3 Sequence chain selection for the WF470 "KANW: WF™
(FB 173 of FB 183)

The function block "KANW: WF™ administers a maximum of 4 sequence chain groups each
containing up to 16 sequence chains, to produce a diagnostic display on the WF 470. The
control of the sequences themselves is performed by FB172.

The link between the individual steps and the FB KANW*WF is formed by upto 4
“INTERFACE" data blocks parameterised at QKBx. The FB KAN: The first chain which has an
error detected in it is caused by the WF 470 to be automatically displayed on the screen. I no
error exists the first 16 sequence chains are displayed on the screen.

Technicai data
- +
sss:?:ota SS: '11:00: . §5-155 U ::J:: 943 Si;isgz .
+ cent unit and 944
Block number F8 173 FB173/FB183| fB183 FB 173 FB 183 in prep.
Lib number E88530-B4132 8 jE88530 B4132-D |ES8530 B4136-D | E38530 B4132-A {EB8530 B4132-C
Biock name KANW:WF KANW:WF KANW:WF KANW:WF KANW:WF
Block size 265 words 258 words 288 words 267 words 250 words
Processing time app.2-10ms app.1-5ms app.1-5ms 221..12: app.2-10ms
Time call e8] 20 20 20 20
Nesting depth 1 1 1 1 1
System data 8D 253 none none none none
Flags used FY 240-255 FY 240-255 FY 240-255 FY 240-255 FY 240-255
B‘:;;s nore none none none none
Timers none none none nooe none
Counters none none none none none
Data blocks See parameter See parameler see parameter see parameter see parameder

*  The SIMATIC S5 150U program can be expanded to handle a total of 64 criteria by using
FB 183, 184 and 185. These function blocks are used in place of FB 173, 174 and 175.
This is only possible using sequence diagnostics package version 3.0 and above.

The SIMATIC S5 155U is only supplied with FB 183, FB 184 and FB 185.
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05.90 Operation

Parameter

if the number of sequence chains is not longer than 16, then only one data block is required
for the interface. This data block is specified via the parameter QKB1. in this case the para-
meters QKB2 and QKB3 can be parameterised with 0,0. This code informs the function block
that sequence chains 16 to b4 are not present.
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05.90
Explanation of input and output parameters:
Parameter Function Comment Type|Form|  Valid vaiue
STO1 Error output Bit 0= STO for chain 1 I W FW g-198 GW 0-127
group 1 Bit 15 = STQ for chain 16 DW 1-255
left ::r: E;N;Q"NDE face KY=DB no., DW no.
QKB1 -Source seq. group 1 Soq, QKB+ must be D | KY DE no. 1-255
Block DW no. 1-239
pressent
Error output see ST
STQ2 oroup 2 (Chains 17-32) | w see ST
left byte DB No. inertace
QKEB2 Source s, group 2 right byte DW No. - D | KY see QKB1
no DB present: KY =0,0
Error oulput see 5TO1
STO3 oroup 3 (Chains 33-48) I w soe STO1
QKB3 Source seq. group 3 see QKB2 D | KY see QKB1
Error output see STO1
STO4 . (Chains 49-64) Pl W see ST
QKB4 Source seq. group 4 see QKB2 D | KY see QKB1
left byte DB No. KY =DB no., DW no.
DBWF DB Seq. data nght byte DW Ng D | KY DB no. 1-255
56 words used DW no 20-199
Current criteria ¥Q 0.0-127.7
AKR in DB KA l Bl F 0.0-199.7
_ Data block - KY = DB nc., DW no.
DBKA criteria analysis P Critesia di of 0B D | KY DB no. 1-265
and display DWno. 8
i HANW =1 man sel ON Q0.0 - 127.7
HANW HANW =0 man sel OFF I Bl FO.0 -199.7
i HANW chain number B8 0 -127
K-NR Chain number n b ] BY Y 0 - 199
¥ 0.0 - 127.7
BTQ Error acknowledge I8 F 0.0 - 199.7
No. SB/PB for SB No. and internal information FWD-188
NRSB analysis ior FB 174 Q| w DW 1 - 255
L . Qg -127.7
ANFR Enable bit critefia analysis Q | BI F oD . 1997
STOS Eror output collective signal group emor Bl F00-199.7

If the sequence blocks are being used {and therefore the DB interface is not present) the
parameter QKBX should be parameterised as KY = 0,0. The parameters STOX can then be
parameterised with a flag word number >200.
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DBWF (Sequence Data ):

The “sequence data” in this data block is used to stare the data for the function biock
KAW:WF (FB173 of FB 183) for sequence data display. This data is 86 words long and must

be entered in a pre-determined sequence (see below). The last two data words are reserved
for internal use by FB 173/183. KANW:'WFE,

The DB number can be freely selected, but must correspond to the value parameterised in FB
KAN:WF (FB. 173/183) under parameter DBWF. The *SEQUENCE DATA” data block must be
ioaded in RAM and if desired, can be part of another data block.

FB173-FB 175 FB 183 - FB 185
DW Dw
n+G SBFB-number Step number chain1 n+0 SB/PB-number Step number
n+15 | SBPB-number Step number chain 16 n+15 | S8PB-number Step number
n+16 | Imerrupted chain {1 =interrupt) n+16 | Inemupied chain (1 =ntemupt)
n+17 . n+17
n+18 | Bit 0=chain 1, Bt 15=chain 16 n+18 Bi 0=chain 1, Bit 15=chain 16
n+19 | {4 words for 4 X 16 chains)
n+20 § Cooe SBPFB Seq. chain -No.

n+21 uniulfilied
n+22 | slep on condiions
n+23 { MCS5 - code tor the unfulfilieg

o condition (maximum 32)
n+54

n+55 | memal use

n+56 ’

3.2.3.4 Criteria analysis "ABL:KRAY", *ABL:KRAN"
(FB 174, FB 175 or FB184/FB185) ‘

The ABL-KRAY function block finds the transition conditions in a program/sequence block.
The block where the transition conditions are checked is determined by the value placed in
KANW:WF (FB 173/183) parameter NRSB/ANFR.

The following instructions are recognised as transition conditions.

Al, AQ, AF, AT, AC, A(, O(, )
UNL UNG, UNF, UNT, UNC
01, 0Q, OF, CT,0C, O

ONI, ONQ, ONF, ONT, ONC

The transition conditions are transferred into Data block KA, and each unfulfilled condition is
indicated by setting a bit in the output of ABL:KRAN parameter KR1 and KR2.
Up to 32 or 64 transition conditions can be checked per sequence.
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Operation 12.90
Technical data
85130 WB 1 S5-115U + 1951 +
=K | s | S o sase | Y
Block number FB 174 FB 174 /FB 184 FB 184 FB 174 FB18d iv.
Lib rumber E88530 54132 B | E88530 B4132-D {ES8S30 B4135-D EBBS530 B4132-A | ES8530 B4132-C
Biock name ABL:KRAY ABLKRAY ABLKRAY ABL-KRAY ABL:KRAY
Block size 354 words 350 / 382 words 410 worgs 357 words 350 words
Processingme | app.6-15ms | app.1-10ms | app.1-5mg | 0 6-15ms app.2-12 ms
app. 1-10ms
Calt iength 6 6 6 ] [
Nesting depth 1 1 1 1 1
System daia none none nene none none
Fiags used FY 238-255 FY 238-255 FY 238-255 FY 238-255 FY 233-255
Blocks none ncne none none none
called
Timers none none none none none
Counters none none none none none
KA, KA, .
Data blocks DDV?O -72 le;B- 727106 stBon.m D?: 1;0} 72 D\?va oK-Ams

*  The SIMATIC S5 150 U ¢an be expandad 10 64 criteria using FB183 1o FB 185. This requires WF 470 version 3.0

firmware.

Parameterisation

FB: 174

Explanation of input and ouput parameters:

Parameter Function Comment TypelForm!  Valid value
Seq. group number Block 10 be
. . | w FW 0 - 254
NRSB {or PB number) investigated
L N°. of the FB ABLKRAN KE+ 175 or
NRAB Criteria display biock is set 88 D KY KF+185
. more than F00-1997
ZAKU Number g1 criteria exceeded 32 crteria in step Q BI Q0.0- 4277
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Explanation of input and output parameters:

. .
Technical data
S5-130 WB 85-115U +
85-1 .
$5-150 K 55_1:: 3_ $5-155U | CPU 242, 943 S‘;zssg;
+ cent unit and 944
Biock number FB 175 FB 175/ FB 185 FB 185 FB 175 FB 185 iP.
Lib number €88530-B4132 B | ES8530 B4132-D | ES8530 B4136-D | EBSS30 B4132-A {E88530 B4132-C
Block name ABL:KRAN ABL:KRAN ABL:KRAN ABL-KRAN ABL:KRAN
Biack size 207 words | 207/324 words | 324 words 207 words 324 words
Call length 7 7 7 7 7
Nesting depth 1 1 1 1 1
_ app. 3 ms
tme 3ms 1 : 1ms 25
Processing app. app. 1.5 ms app. apa. 1.5 ms ap. 25 ms
— Flags used FY 248-255 FY 248-255 FY 248-255 FY 248-255 FY 248-255
nane none nonc: none none
caled
Twners none none none none none
Counters . none: none none none none
Data blocks DB KA DB KA D8 KA DB KA DB KA
—
—

WF 470 {Description)

Parameter Function Comment Type Form|  Valid vaiue
ANFR Criteria outputs for Signal cones from i Bi F0.0-199.7
disptay and eval. enabled FB KANW:WF (FB 172) Q0.0-127.7
The actual critena are ) F0.0-255.7
Continuous enable signal 1
AKR in DB and enabied Q B Q0.0-127.7
AKRI As AKR exept pulse impuse enable signal Bl as AKR
* L Unfulfiled transition
KR1 Criteria output 1 ions 1 - 16 Q| w DW 8
— KR2 Criteria output 2 fions 17 - 32 Q| W oW 9
* = The parameters KR1 and KR2 are missing for the FB 185.
& Siemens AG 1990 Al Rights Reserved  6ZB5 440-0.F02 3-33
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The parameter AKRI is not used by the WF 470 and so can be parameterised with an unused
flag, i.e. F 255.7,

The unfulfilled transition conditions are transferred into the
function block ABL:KRA itself. For this reason this function block
. must be Joaded in RAM.

DB KA (Criteria analysis):

Function blocks “criteria analysis” and "criteria display” (FB174/1 75) or (FB184/185)place the
MCS code for the unfulfiied conditions in data block KA. The information is then transferred to
the sequence data block by the function block KANW-WF {FB173/FB183).

FB 175 FB 185
ow DWW
0 | Register for FB 174/175 .0 | Register for FB 184/185
1 | For intemal data from FB 174/175 1 | For internal data from FB 11844185
7 7
8 | Unfulfilled ransition condistions 8 | Unfulfiled transttion condistons
10 | MC5-code for the found transition code 11 | MCS-code for the found Transition code
41 65
Imemai data for FB 174175 Intermal data for FB 184/185
72 104

3.235 Programmed Example

In the following example the sequence biocks themselves are not programmed. This exampie

shows how the diagnostic function blocks are to be programmed and when the corresponding
data blocks should be called.

The calls to FB 172 in the following example are for the fourth and seventh sequence chains.
The parameters STO1 and QKB1 in FB 173 and the parameters SCHR, NRSB, STO and
KOAT in FB 172 are interdependent.

In the example, STO1 in FB 173 is parameterised as FW 110. STO in FB 172 uses the flags
F 110.3 and 110.6, ie. the fourth and seventh bits of FW 110. FB 173 - OKB1 is parame-
terised as 110,10 (DB 110, DW 10). This is the start of the data block for NRSB, SCHR and
KDAT. By setting DL/DR 13 and DL/DR 16 in the NRSB/SCHR parameter of FB 172, the forth
and seventh data wards in this biock are addressed.

3-34 © Siemens AG 1990 Al Rights Reserved 5785 440-0JF02
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Operation
OB 1
PB1 FB 172 DB Interf.
JUPS 1 CDE Interf. FB e ~»| parameter
W72 P~ for sequence p:lock for
chain
ditagnostics NRSB
SCHR
KDAT
FB172
WUFB172 =P = P +\,._/
1
]
1
1
[}
PB 2 i
UPEZ b i
i
1
1
1
1
H
FB 173 :
1
JUFB173 || Sequence g -————eoo e J
group e - 1
selection i :
: : DB “KA”
i le-=—] oDwo
T
FB 174 peeses | e
H
- L "
; ; oW 72
- - 1 1
Co8 "kA 8175 : ;
JUFB 174 - : 1
WFB175 4 S '
JUFB255 [ H DS sequence
] iﬂm
eg. FB 253 H
[ DWn
| SS.WE 47
wea0 |\ T
Dual Port RAM DW n+56
P83 of WF470
W3 |—»{ Output
commands L controlof
ICTUators
Fig. 3.4  Program structure
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PE1
Segment 1
:C DB101 ..
. ht%k

Segment 2
: F102.0 — peTR SCHR
: F102.1 — STRT NRSB
: F103.2 — Tipp STO
: F 1023 — EINR STO
: FB 102 — SCHD KDAT
: F102.4 — SCHS
; F1625 — RSET
: 58 — PBSB
: 140,143 SBAE
: T100 —Twa
: T10? - TUE
: 040.1 KUE
Segment 3 FB 172
: ABL:KORG
: F104.0 — BETR SCHR
: F104.% —] STRT NRSB
: Fioe2 | nipp STO
: F104.3 - EINR IsSTO
: FY 103 — SCHD KDAT
: F104.4 — sCHS
: F104.5 — RSET
: PB —— PRSH
: 140,143 = SBAE
: T102 - Twa

T102 —TUE

040.1 — KUE
Segment 4

:BE

Fig 35 Call and parameterisation of FB 172.

DR13
DL13
F1113
F255.7
DW 29

DR 16
DL
F111.6
F255.7
Dw32

05.90
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PB 2 FB173
. Segment 1 KANW:-WF
FW 110 —| STO1 MRSB F Fw 18
—| QK81 ANFR |— Q1020
—| sTO2 STosS  +— Q1021
—{ qKxB2
— st03
— QK83
— sT04
-— QKB4
— DBWF
—] AKR
- DBKA
—{ HANW
—{ K-NR
e BTQ
p—
F8174
ABL:KRAY
~— NRSB ZAKU | qi1e23
—| NRAB
—
FB175
ABL:KRAN
— ANFR AKR — Q4
AKRI = Q125
KR1 | DWS
KR2 |— DW9
— FB...%)
S5.WF 420
~1 ADPR BID1 |— Fr1s0
—s5 BD2 [— FY19i
—{ TAST BID3 | Fri92
. . .} FB Number depends on the SIMATIC PLC type
being used.

Fig. 3.6  Call and parameterisation of FB 173, FB 174, FB 175 and FB 255.
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Segment 2
DR 13

KBO

Segment 3
: DR 12

KB 1

Segment 4
: DR 13

KB 2

Segments
DR 13

KB 3

Segment 6
: DR 16

KB

Segment?
: DR 16

KB 1

Segment8
DR 16

KB2

Segment9
: DR 16

KB3

Segment 10
: BE

05.90

- 71
i= F255.1 Q1000
—d 22 | Vs
— i A >_
— 21
1= F255.1 Q10C.1
—z2 J 7
- - C )~
A=
1= F255.1 01002
—z2 arC Ve
— \ >_
¥
I= F 255.% Q1003
Hz i -
J I I ~ >—
=
= Q1010
- Z2 -
C -
Jdn
I= Q101.1
]2 Id
A
- Zi
1= Q1012
22 -
C >~
—~ 21
= Q1013
- 2 Id
-

Fig 3.7 Output commards.
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3.2.3.6 Programming Sequence Blocks

Sequence blocks can be programmed with the logic for both the automatic and manual (Hand)
mades of operation. In both cases any faults will be annunicated on the WF 470 screen.

The manual modes use flags F240.4, F240.5. The automnatic and increment modes use flags
F240.8, F240.7.

These flags are used by the sequence control function block (FB172). This function block
processes the code in the sequence blocks differently according to which mode has been
selected. The FB controls the transition from one seguence block ta the next and operates the:
diagnostics if an error occurs.

Typical sequence block

5 Q2.1 (Spindle on)
— 2.1
122
123
Sequence biock
F10.0 F240.6**
| g Output
| . )_I command
1 21 1 22 i 23
1 }1 11 | | I )_l Transition
| B Ll 3| N conditions

Flag 240.7 is used in each sequence block. It posesses a logical result of ¥1* at the
start of the sequence block. The result of logical operation (RLO) at the end of the
sequence biock is evaluated by FB172.

™ Flag F240.6 must always be programmed as the output command flag.

The output commands must be programmed in a separate program block.

Fig. 3.8  Example 7 : Sequence utilising AUTOMATIC mode onty
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Sequence block
130 133 132 F2404
i (I E —(>-
Qutput command in manual mode
Manual
14.0 F2405
Branch2 ﬂ rL_ ()
Feedbacksignal in manual :
15.0 F240.6
Branch 3 3 E —<
Qutput command with additional canditions matic/
iog
mode
120 121 12.2 123 124 125 126 F2407
I — I i I e I sl B sl
Branch 4 ﬂE—ﬂl_ B s 8 S I sy B e B s
Feedback signal in manual
F240.7 127 F 2467
I ' e >_
| S b N
Additional conditions in Auto / jog

Fig. 3%  Example 2: Sequence chain for automaticincrement and manual operation

. Up to 32 or 64 conditions can be programmed in each branch, Since ladder diagram re-
presentation only allows 7 contacts in a rung, the additional conditions must be entered
in a separate rung, preceeded by a continuation flag (see the example in branch 4). For
OR-combinations, the nestings are used like conditions.The diagnosis blocks can only
process one nesting level.

] it there are no conditions in a particular branch e.g. F240.6, F240.7 will be evaluated.
This flag aiways has the condition “1" at the start of a sequence block except during
the first scan of the sequence biock.

. if a delay time is required, this timer should be started at the start of the sequence block
with F240.7 (switch on supply). The evaluation of the timer can take place in the
following branches (e.g. branch F240.7).

L Each step is monitored by a2 monitor timer. The length of this monitor time and the timer
is programmed as a parameter in the function block. Every time a transition occurs and
a new block is processed, this timer is automatically re-triggered. The time vaiue is
entered in FB 172 parameter KUE, and is the same for all steps.

It is however possible to change the monitor time during the sequence. To do this, the new
time value should be loaded into the timer parameterised as TUE at the start of the segquence
block. if the timer is called in the step with an RLO = 0, then the monitor timer witl be
switched off for this step.

¢ Branches for flags F 240.6 and F 240.7 must be present. Branches 1 and 2 need only be
programmed if manual mode is to be used.
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¢ The output commands must be programmed in a separate block. The current step num-

ber shouid be compared with the required step number, and if equal, the appropriate
outputs should be switched {see example in fig. 3.7).

Sequence block _
| F240.7 T10
| ] [ TE 1Q |  startthedelaytimer

KT0102 4 TW DU |-

—R Q -
130 131 132 F240.4
Branch 1 l i I S i S I £ )
| L 2L JL \
Output command in manual mode
Manual
140 £240.5
granch2{ | 3 . r
i l_ N )—
Feedback signal in manual
IS0 F240.6
Branch 3 3 C 4
C \ )‘ Auto-
Output command with additional conditions matic/
jog
T10 121 122 123 124 F240.7
Branch 4 i A I A . )
. = E3E _IE—HE——]E——]E—{)
Addrtional conditions in Auto / jog
Fig.3.10 Exampie 3 Step with defay timer
Program block
1= F5.1 (BEFA) Q2.1
J i '
KB3 Q — {
Q2.2>—{
Fig 3.11  Exampie 4 Output command
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3.24 WF 470 Sequence diagnostics using GRAPH5 —
3.2.4.1 GRAPHS sequence diagnostics option

The GRAPHS diagnostics option, order No, 6FM1470 7EA30, can be loaded into the WF 470

using a PG. The picture construction software must be V2.3 or above for the PG 675 and V3.0
or above for the PG 685.

The option shouid be loaded onto the hard disk with the command PIP B: =A:CGR5.8YS, or if
PG 675 is used, it should be loaded onto the application data disk.
The option consists of two pictures:

The main picture shows an overview of the sequences, and the status of the steps.
a) sequence runaing : green text, no attribute

b} sequence switched off : yellow text, attribute  *

€) sequence with fault : white text, attribute -

d) sequence selected for diagnostics : line highlighted in blue.

The second picture is used for the sequence diagnostics. The unfulfilied step-on-conditions,
the number of the sequence being diagnosed, and if used, the parallel branch are dispiayed.

The fault texts are entered in a similar manner to the standard sequence diagnostics, by
entering the function mask and the number of the sequence to be diagnosed.

These two pictures can be selected using their picture codes #03 and £04. (The picture
directory will only contain code #03.)

32.42 SIMATIC S5 software -

The SIMATIC software disk 8FM1 470 8AD10 Version V1.3 from 11/87 contains several
additional blocks i.e. SB0, SB2, SB3, FB 75, FB 77, FB 79.

The GRAPHS software for the programming unit, and the sequence function block FB 70 and
FB 71 must be ordered separately.

The new biocks are for the diagnostics of the GRAPHS program. The GRAPHS program -
software contains sequence blocks SB0, SB2 and SB3. These shouid be replaced by those
supplied with the WF 470 function block as they contain additional functions required for the

diagnostics program. in addition, the user should generate three data blocks, the data block
numbers can be freely selected:

Data block DBKA:

This data block must be generated to at least DW 120 (minimum length:125), and should be
called before FB 76 and FB 77.

Data block DBWF:

This block must be the same biock which has been specified in the WF 470 system data
mask. All of the information required by the WF 470 for the GRAPHS diagnostics is placed in
this data block by FB 79.

The block must be generated to a least DW 146 inclusive, if DW 20 is parameterised as the
first word to be used.
Technical data
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Operation
35130 wB
5115 U + 851354 +
S5150 K $5-150 U 85-155
+ cent unit CPU 943 and 944 CPU 928
Block number not available FB 76 FB 76 FB 76 FB 76
Block name ABL-KRAY ABL:KRAY ABLKRAY ABL'KRAY
Block size 375 words 375 worgs 375 words 375 words
Call length 5 5 5 5
Processing time 1-5ms 1-5ms 1-5ms 1-5ms
Blocks caled none none none none
Flags used FY 200-254 FY 200-254 FY 200-25¢ FY 200-25¢
Timers none none none none
counters none none nane none
Data biocks none nane none none
Parameterisation
FB: 76
Parameter Function Comment TypeiForm| Valid value
NRAB Critenia dispiay No. of FB77 {0 | kre+7?
block
ZAKU Number of criteria Set to 1 # more than al B F.0.0-F199.7
exceaded 64 criteria Q.0.0-Q127.7
© Siemens AG 1990 Al Rights Reserved . 6ZB5 440-0JF02 3-43

WF 470 {Dascription)




Operation

05.90
Technical data
85-130 Wi
85-115U + §5-135 U +
85-150 K S5-150 U 85155y
' + cent unit CPU 543 and 944 CPU s28
Block number not available FB877 FB 77 FB 77 FB 77
Bilock name ABL:KRAN ABL:KRAN ABL:KRAN ABLKRAN
Bilock size 318 wards 318 words 318 words 318 words
Call iength 3 3 3 3
Processing time app.2ms app. 2 ms app. 2ms app.2ms
: none none none nane
called
Flags used FY 200-254 FY 200-254 FY 200-254 FY 200-254
Timers none nong none none -~
Counters none nona none none
Data biocks aone none nane none
Parameterisation
FB: 77
_—,
Technical data
S5-130 WB
55-115U + §5-135 U +
-1 -1 - ~
S8 SOK. Ss-150U Ss55U CPU 943 and 942 CPU 928
+ cent yni
Block mumber not available FB 79 FB 79 FB 79 FB 79
Block name ' UEBER UEBER UEBER UEBER
Block size 1298 words 1298 words 1298 words 1298 words
Call length 8 8 8 8
Processing time 1-5ms 1-5ms 1-5ms 1 -5ms
Biocks none nane none none
callad
Filags used FY 200-254 FY 200-254 FY 200-254 FY 200-254
Timers none none none none
Counters none none none none
Data blocks none none none noae -
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Parameter Function Comment Type |Form Valid value
. DB no., DW no. for
DBWF WF 470 interface Data block DBWE B | KY ip01, 020 10 255, 100
DBKA DB for entena B DB 1 DB2S5
analysis
. Next altemative 10.0 - 127.7
TIPP Nex! alternafive | branch for diagnostics, | | | BI | Foo-1087
on positive edge Q0.0-127.7
Next paraliel 100 - 127.7
NEXT Nextl pa::ilel branch for diagnostics, i Bl F0O0-1997
on positive edge Q0.6-127.7
A1 if using FB70-FB71
FBNR A2 if using FB72-FB73 D | KC A1, A2
Exampile of block calls:
Segment 1
0000 :C DB100
0001 : JU FB76
0002 NAME : ABL: KRAY
0003 NRAB : KF + 77
0004 ZAKU : F 100.0
0005 :
0006 1 JU FB77
0007 NAME : ABL: KRAN
0008
0009 1.JU FB73
000A NAME : UEBER
000B DBWF : KY101,20
000C DBKA : DB100
0000 TIPP : F 100.1
000E NEXT : F 100.2
Q00F FBNR : KS A1
0010 :
0011 : BE
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Data block DBWF

The data block number for DBWF is specified in the WF 470 system data list. The first 20 data
words of this block are reserved for other data.

The GRAPHS data can start from DW 20 onwards. The first word chosen is indicated by the
letter n:

DW No
. 1= nce i
n+0o 16 Sequence running 1] 0= mﬂ:nce gonpnplnegd
n*1 s 17
n+2 48 a3
n+3 g4 49
n+4 1= sequence running
18 Sequence stopped 1 0= sequence stopped
n+d |32 17
n+6 |48 33
n+7 |64 48
: Sequence block number
n+8 SB-No. Chain- No. FUNNING SEQUENnCE NO.
= . 0 = FF = validFF = Auto.
n+g FF = Auto; 00 =Man. Auto. 0 = manual
n+10 Branch No. Step No. Display branch
O =error in an action
n+11 Total Number of steps AKT/TRAN 1- 8= Transition
n+12 Branch No. 1 Branch No. 2
Current step number for
n+13 Branch No. 3 Branch No. 4 branch 1-8 of
displayed chain for
n+14 Branch No. 5 Branch No. 6 simuitaneous branches
n+1s Branch No. 7 Branch No. 8
n+1§ Branch No. 1 Branch No. 2
Number of the step in
n+17 Branch No. 3 Branch No. 4 error for branches 1-8
in the displayed chain
n+18 Branch No. 5 Branch No. 6
n+19 Branch No. 7 Branch No. 8
n+20 |18 !
Bit-coded status for the’
n+21 |32 17 | 64 possible step on
condrtions o
n+2o |48 a3 | 1= condition missing
ne2y 64 49
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OW-No
n+24 MC5-Code
bis
n+8a7 MC5-Code
n+8s Reserved
n+389 ‘ Branch No. OLD step number

n+90 | Seguence biock No. 1 Sequence biock No. 33

n+91 Sequence hiock No. 2 Sequence block No.

g

n+92 Sequence block No. 3 Sequence block No. 35

n+93 Sequence block No. 4 Sequence block No. 36

n+g4 Sequence block No. 5 Sequence biock No. 37

bis

n+11g| Sequence block No. 30 Sequence block No. 62

n+120f Sequence block No. 31 Sequence block No. 63

n+121| Sequence block No. 32 Sequence block No. 64

n+122 Reserved

n+123 Pointer to 5B list

n+124 DWn+0 DWn+4
n+125 bit pointer
n+126 page fiag

Data words n+0ton+7, n+10 to n+ 87 are written to by FB 79.
Data words n+ 8, n+80 to n+ 121 are written to by the WF 470.

DW n + 8 tells the WF 470 which sequence blocks are to be diagnosed. In the automatic
mode, only sequence blocks which are stopped due to an error can be selected for dia-
gnostics. .

A sequence is determined to be stopped in error when no step on has taken place after the
monitor time has expired. ¥ no monitor time has been programmed, no diagnostice will be
performed on that step.

Transition T1 cannot be displayed in automatic mode because it is not possible to program
a monitor time: in step 0.
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Automatic mode is indicated by the code KH 00FF in DW n + 9. This data word should be set
by the application program. if DW n + 9 contains KH 0000, any sequence can be selected for
diagnostics display. Any missing step-on conditions or operations in the sequence part of the
program can be monitored during normal operation. This enables the user to monitor the
progress of the sequence and check its operation.

The WF 470 writes the first 32 sequence biock numbers in the data words n+90 to n+121 (to

the left, and ali other numbers to the right). Data words n + 122 to 126 are used as scratchpad
for FB 79.

To summarise - what does the user need to program?

1) Write the control program in GRAPHS.

2) Call and parameterise function blocks FB 76, FB 77 and FB 79, generate data blocks
DBKA and DBWF, replace the existing SB0, SB2, SB3 with the WF 470 versions.

3} Enter KH Q000 or KH DOFF in DW S for manual or automatlc mode,

4) install the CGRS option in the WF 470.

5) Enter the DBWF data block and data word number in the WF 470 system data list.

6) Enter the function text for the sequence.

7} Program the picture selection for the GRAPHS pictures #03 and #04
either in the applications program or via FB 220.

8) The pictures can then be operated from the keys on the operator keyboard.

Key codes
next line up 8F Hex cursor up
next line down 90 Hex cursor down
scroll up 8D Me scroll up
scroll down 8C Hex scroll down
next sequence 91 Hex cursor right

previous sequence 92 Hex cursor left

Picture 2 can be selected by pressing the letter B, and picture 1 can be re-selected by
pressing A.

Limitations

1) Diagnostics can be performed on a maximum of 64 sequences.

2) For each actionftransition, 2 maximum of 8 bracketed instructions can be programmed
in each individual bracket level.

3) For each actionfransition, one result with 64 criteria (i.e. control conditions for the action
program, transition conditions for the transition program) can be diagnosed. The result
must be generated at the end of the conditions. This means for example, that an
“intermediate result™ in the chain of logic cannot be used to tumn outputs on and off.

It is permitted to use an auxiliary fiag to transmit the result of logic operation from one
branch to the next, in order to break a long chain into shorter segments.

4} The code in the action and transition programs can contain any instruction from the basic
instruction set, with the following limitations:

The following are INVALID:S5115U S78, TAK JR, STP
' S51500/8 STS, TAK, JR, STP, STW,UBE,LKG,JOS
SIM, LIM, ON Dxy.3 (xy=1010 17)
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4 Service

4.1 Introduction

Details of the hardware settings for arly versions of the WF 470 are not contained in

this manual. The settings shown here are for hardware versions with the order numbers
6FM1 470 3XX20.

Details of early versions with the order number 3){10 can be found in the old WF 470 manual
order No. E80850-J62-X-A2-7600.

4.2 Commisioning

4.2.1 Visual inspection

Before touching the conductors or components on the board, ensure you

are free of any static charge by touching a good earth.

Articles manufactured from plastic generate very high static fields. This applies especially to
nylon carpets and plastic soled shoes. The integrated circuits and other devices used in these
modules are sensitive to static discharge. It is important that anti-static precautions are
cbhserved when dealing with electronic devices.

The memory modules, monitor cable, power connections and the
madule itseff must only be connected and disconnected

when the power is switched off.

422 Starting Commissioning
& The following will be required:

- WF470 module

- Rarn memory module 377 (not required for the WF 470 C)

- Menitor

- Operator keyboard

- PG E75/PG6B3S/ PG TS50

- The corresponding connection cables for the above units

- Software disks for the PG (CCP/M or PCP/M, picture construction software)
- The SIMATIC SE function blocks

- Any optional software required

© Siemens AG 1990 Al Rights Reserved 6285 440-0JF02 4-1
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®  The PLC must be wired up and tested
&  The WF 470 must be connected 10 the peripheral units
®  The earthing of the PLC must be correct

4.2.3 \Visual inspection:
4.2.3.1 Checking the hardware

¢  Check the unit for transport damage

®  Check that the printed circuit boards are the current hardware and firmware level
®  Check that alt the integrated circuits are firmly in their hotders

®*  Check that all cable connections are correctly made

The module must be securely held in the PLC rack.
Ensure that the clamp bar screws are tight.

Reliable service can only be guaranteed if care has been

taken over the earthing.

The earth cable must be carrectly instalied and be of adequate cross sectional area.

4.2.3.3 Cable separation/screening

It is important to separate high voltage cables from signal cables.

Earth loops should be avoided.

Unscreened or inadequately earthed cables result in interference signals being generated in
the cables. It is important to ensure that video cables are run separately from other cables.
The monitor must be supplied from the same phase as the central/extension unit housing the
WF 470 modute.

The outer screen of all cables connected to the WF 470 should be connected to the Mext 0
Volt connection on the control cubicle.
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424 Hardware Checks
4.2.4.1 Checking the hardware revision ievel

This is shown on the sticker beside the backpiane connector. The actual version levei is
indicated by the last cross.

4.2.4.2 Checking the software version level

Module variant
= Type of WF module

~

- Module variant
Type of WF module
ﬁ:“ o !

Software version (V..)

& The firnware version is shown on the iabels attached to the EPROMS.

The EPROM module locations D47 and D53 are shown in fig. 4.1 and 4.2.

The software revision level is also shown on the WF 470 system mask, and the WF 470 B/C
shows the software level on a sticker on the side of the unit.
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4.2.5 Bridge and Switch Positions WF 470 (6FM1 470-3xx20)

WF 470

SRR
5

biock §

>—s &
— &
L ]
iy

el & & Sl

block 8
-
L
)
L ]

?

Link closed for WF 470 A
Link open for WF 470 B/C

block 1

(=]

S
3

Fig. 4.1  Bridge and Switch positions for the WF 470 base board
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Functions (see fig 4.1) :

Switch X 13 : Start address DPR when peripheral module enable of the DPR
Switch S 2.1 S5 buffer supply (fixed setting)
Switch § 2.2-28 : memory segment address (fixed setting)
SS§3 : Swart address DPR when central module
X1 : Bus connector
X3-X5 : RGB-BAS monitor connector
X6 : RGB-TTL monitor connector
X7 : serial interface for PG
X10 ! Memory module socket
— X24, XME :  Connections for voltage supply for active interfaces
Link block 1 . DPR size when WF 470 is a peripheral module
Link block & : enable memory segment addressing (Fixed setiing)
Link block 6 : DPR size for memory segment addressing segment addressing
(ON/OFF)
Link block 7 : addressing type (S5/MMC218)(Fixed setting)
—_ Link block 8 : mode (central module/peripheral)
hardware acknowiedge (signal RDY) (Fixed)
picture format (Fixed setting)
module type (WF470 A or WF 470 B/C)
Link block 9 : Fixed setting
Link bleck 10 : Picture format {Fixed setting)
Link block 11 : EPROM type (Fixed setting)
— DPR size {Fixed setting)

4.2.5.1 Bridge and switch positions WF 470 (6FM1 470-3xx20),
Up to firmware version V2.0

In order 10 incorporate additional {eatures an the WF 470, the size of the EPROM moduies has
been increased. From V 2.1, two EPROMs type 27512 are now used. The setting of the links
on kink block 11 shown in Fig 4.2 is for these new EPROMSs.

i versions V2.0 or below are to be used, the link block must be set as shown below:

* b oy o—8 9 Link biock 11
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4.2.5.2 Function of the brid
{6FM1 470-3xx20)

05.90

ging links on the WF 470 extension board

WF 470 B/C

Dn
D4
D8
- @ L = ]
AN\
|
A |
]
Lithium battery
LS 12420CNA
3,5V-0,8Ah Ii.
ident Na.:
109 51 586 'l'_
I

Fig. 4.2  Switch settings on the WF 470 BIC extension board.
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Details of settings for fig 4.2:

D8 : RAM coding (fixed setting)

S102 . Switch currently not used (all switches OFF)
Xsv . +5V supply (test point)

Xov : OV supply {test paint}

Xg : Serial interface

X20, X30 . Sockets for memory modules

T-8 : Battery buffer on (bridge inserted)

A-B ! Watchdog active

*) PAL = Programmable array logic
This is a type of PROM used for address setting.
PAL D 11 conftrols the module slot X 20
PAL D 14 controls the module siot X 30

42.6 WF 470 (6FM1 470-3xx20) configured as central module

If the WF 470 is to be used as a central moduie, it must be fitted in one of the locations
described in section 2.5.

The Dual Port Ram size is fixed as 256 byte. lts factory pre-set coding is set on fink block 1
and 6.

The start address of the dual port ram depends on the type of central processor unit being
used (see section 2.6). If the factory pre-settings cannot be used, the start address can be
changed in steps of 256 byte. This is done by altering the settings on switch S3 on the base
board.

switch X13 switch S2

ja]
anaooaon | coaooags

4.2.6.1 Factory pre-set address: E000

Switch No. The actual position of the
ON "0"  plastic switch lever is
OFF nqm shown in white.

Addressbit 8 9 10 11 12 13 14 15
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4.2.6.2 Setting the address
The setting of the address switch is easier to understand when the board is turned upside-
down so that the switches are at the bottom of the board as shown:
When the switch is up (off) this sets a 1 condition.
When the switch is down (on) this sets a 0 condition.
ogeoocon ([Dooonogo
O
£S WJIMS
Value 215 214 213 212 211 21! 29 2!
Addressbit 15 14 13 12 11 10 9 § -
Address E 0
Bitpattern {1 [1(1]010j0i0][0
SwitchNo. 8 7 6 § 4 3 2 1 Note: The actual position
‘-  nam aof the plastic
OFF off = ™1 switch lever is shown
ON on = )" in white
-
4.2.6.3 Example settings:
E 1
1j1{1]0f6(0(0|1
S
All switches not shown remain in their as delivered settings, see fig. 4.1 and 4.2. ;
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Service

4.2.7 WF 470 (6FM1 470-3xx20) configured as a peripheral module

If the WF 470 is to be used as a peripheral module it must be fitted in one of the locations
described in section 2.4.2 or 2.5, The WF 470 module is NOT usually configured as a peri-
pheral module since this limits the number of analogue cards which can be used, and the data
transfer operates more slowly. The WF 470 should only be used in this mode if it is not
possible o use it as a central module.

The Dual Port Ram size must be set on fink block 1 to 32, 64, 128 or 256 byte.

WF 470 (Description)

Link biock 1:
L )
32 Byte
S———t
e 0
64 Byte
e .
—_—
— 1l
128 Byte
. I I I 256 Byte (Not permitted in the normal peripheral region)
The switch X13 is used to set the start address of the peripheral region and to enable
the DPR.
—
The actual position
of the plastic switch
lever is shown in white
] 1 1 1 1 1 1
SR A
vy o b b Peripheral byte 224-255
1 1 1 1 H 1 1 -
I+ i 1t , t=-=-Peripheral byte 00 - 31 wh
- R B Peripheral byte 32 - 63 ic:{:sigaliedei':n
R B Peripheral byte 64 - 95 Q-region
R Peripheral byte 96 - 127 < otherwise all off
1 ob el Peripheral byte 128-159
i bemeem e Peripheral byte 160-191
Bt Peripheral byte 192-223
For example:
DPR frorn PB 192 to PB 255 {DPR size: 64 byte, DPR-start address FOCO)
Switch No. The actua! position
ON of the plastic switch
lever is shown in white
OFF
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Link block 8 must be used to switch the PESP signal onto the board.
Link block 8:

et PESP-signal

[ closed for WF 470 A
open for WF 470 B

All other bridges and switches links shoutd be in the factory pre-set condition.
WARNING:

® The selected DPR region must not be in the peripheral region with process image.

® The duai port ram start address can only be set in steps of the DPR size (link block 1)

The DPR addresses can have the following settings:

Start address DPR Size Comment
PB  Absolute 256 128 64 32
0 FOO0O0 X % X X Only in

32 Fo20 X extended
64  F040 X x Only peripheral
96 FO&0 - X 85-130WB region
128 FO080 x x X
160 FOAD X All controllers
192 FOCO X X {analogue region)
224 FOEOD X
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4.2.8 Powering up the SIMATIC and Commissioning Sequence

Fit the WF 470 in the correct location with the power switched off.

Fit a RAM module into location K1 in the WF 470 (only necessary for the
WF 470 A and B).

Connect the peripheral units

Switch on the controller, monitor and programming unit

Erase the controller memory

Load the standard software into the PC

Calt the standard software fram OB1 and parameterise according to section 3.1
Press the RESET button on the front of the WF 470 and set the time and date via the
keyboard

Connect the PG 575/85 to the WF 470 using the correct cable.

Load the operating system and start the picture construction software

¢ Load the completed pictures or commence picture construction

{see programming instructions)

42.9 Fault Finding

The majority of errors are picked up by the WF 470 and dispiayed as an error number and text
at the bottom of the WF 470 screen. Should an error occur and the checks detailed in the
commissioning instructions have been made, the information in the following pages should
enable the fault to be located.

The first step in the fauli location sequence is to determine if the fault lies on the side of the
SIMATIC or the side of the WF 470. This can be determined by analysing the dual port rarn,
which is the interface between the SIMATIC and the WF 470 (Refer to section 4.2.2).
However, before this it should be checked that the module is correctly addressed for the PLC
to which it is connected. The standard software must be correctly parametefised and called.
The PC must be in run-operation in order for the dual port ram to function correctiy. The best
check that everything is functioning is to press a key on the operator keyboard (e.g. the reset
key) and check that the WF 470 responds correctiy.

i the WF 470 does not respond correctly or the PLC goes into stop, the module addressing or
the parameterisation or version of the standard software must be incorrect.

4.2.9.1 WF 470 error messages

Error No. Cause

01 Superfluous control information

02 Control information missing

03 Direct and indirect symbol control programmed
04 System RAM too small

06 invalid memory sector specified

07 invalid data request via DPR (DB missing)

08 Acknowledgement delay from S5 (S5 not processing the DPR)
09 "Symbal list missing

10 Selected picture missing

11 Symbol positioned outside picture boundary

12 Composite symbol outside picture boundary

13 Text group mising for selected picture

14 Systern data list missing

15 Printer option not ioaded

16 Print element not present

17  Printer message triggered from more than 3 DBs
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18
20
21

23
24

100

to
115

4292

RAM memory too small

System RAM acquisttion error — Try erasing the RAM in slot 3
System RAM response error — Try erasing the RAM in slot 3
Hardware configuration error

Sequence analyser option not loaded

Service module not loaded

Printer output

Error messages

from the

application program

Analysing the DPR

05.90

The data exchange between the S5 and WF 470 is controlled by the co-ordination section of
the dual port ram {byte 0-11). The standard software {FB S5 - WF470) produces an image
of the co-ordination section of the DPR in the scratch pad flags 240-251. The fiags can be
checked in status, if the instructions L FW 240 - L FW 250 are written in segment 4 after

the TNW 5 instruction in the case of the S5 1504, or the TNB 5 instruction in the S5 135 U
and 1154.

WARNING: The flag bytes 240-251 lie in the scratch-pad region of the PLC

Configuration of the DUAL PORT RAM:

FW 240
FW 242
FW 244
FW 246
FW 248

FW 250

and may be utilised and changed by subsequent function blocks,

Data code DB Number 0/1
Start parameter 2/3
Data quantity/region Keyhoard byte 4/5
S5 acknowledgement ! WF acknowledgement 6/7
Picture No. 1 Picture No. 2 8/9
Picture No. 3 Status byte 10/ 1

DPR bytes
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Functions:

e Data code (DPR byte 0 / FB 240):

7 €6 3.4 3 21 0

02¢4ex
D3nHex
054ex
071ex

08ex

L 0= Data transfer S5 —» WF 470
1= Data transfer WF 470 — S5

& Data block number (DPR byte 1/ FB 241):

Input value

Quiput value

Flag word

Counter

Timer

Peripheral value
{Not used)

Data blocks
Picture number
{only WF 470-S5)

Valid in connection with data codes 08 Hex to 88Hex (transfer of data blocks). Value

range 1 .. 255.

¢ Start parameter (DPR byte 2 + 3/ FW 242):

Provides the address from which the data is 1o be transferred {i.e. for 2 DB or from which

DW).
The interpretation depends on the DPR byte 0/FB240.

s Amount of data (DPR byte 4 / FB244 ):
This information depends on:

- The effective length of the DFR
-  The permitted size (ses DPR byte 1/2)

¢ Keyboard byte (DPR byte 5/ FW 245 / Parameter TAST in FB)::

This byte transfers characters from the keyboard.
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¢ Coordination byte (DPR byte 6and7 / FW246):

These bytes control the request and acknowiedgement of the transferred data. Each bit in
one byte has a corresponding bit in the other. One partner (SIMATIC S8 / WF 470) may

only access its corresponding bit, the other may then only read the data (exception: reset
during operation via the WF 470). When one partner recognises that the state of a bit has
been changed by the other partner, it acknowledges this by changing its comresponding bit

to the same state.

DPR-Byte 6 /
FB246: S5

DPR-Byte 7 /
FB247: WF470

Coordination bits x.7

Picture selection bit x.5

Coordination S5 - WF 470
Acknowiedgement of start bits
Picture selection from S5

Acknowledgement to WF 470
data processed

Keyswitch from S5
Request to WF 470:

read keyboard byte
Not used

[ Notused

L———— Not used

Not used
Acknowledge to 55:
Keyboard byte processed

Acknowledge to S5:
Keyboard byte processed

Ack. picture selection
Start bit

Coordination S5 - WF 470

Coordination and start up bit. Set by WF 470 on power up;
acknowledged in byte 6 by the S5.

In conjunction with Byte 8 to 10, this bit is used for direct picture
selection from the SIMATIC S5.
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¢ Picture humber {DPR 8 to 10, FB 248 to 250)

This corresponds tc the parameter BLD 1-3 in the S5 WF 470 function block. Direct
picture selection from the S5, or retuming the picture number.

e Status {DPR byte 11/ FB 251)

A transfer request bit must be sent before an acknowledgement {and in all cases by the
slave).

Status Function

0 Transfer without display complete
For a send task: Data valid
For a receive task: Data accepted

OFEyHex Data request invalid
Data not available

OFDye, Invalid location request

O0FChex Invalid picture number
(Picture number request from S5)

The initiative for the data exchange between the WF 470 and the SIMATIC S5 normally comes
from the WF 470. For example, a data block is required, so the medule places the code 08
Hex in Byte O in the dual part ram, and the number of the data block required in byte 1, the
start data word number in bytes 2 and 3, and the number of words in byte 4. Bit 4 in byte 7 is
then set to 1.

On receipt of this request, the S5 - WF 470 function block in the PLC then writes the contents
of the required data block in the DPR starting from byte 12, and acknowiedges this by setting

bit 4 in byte 6 to 1. The data is then loaded into the WF 470 which acknowiedges by setting
the request bit in byte 7 back to 0.

The SIMATIC S5 acknowledges from its side by resetting bit 4 in byte 6 to 0. The WF 470 can
now enter a new data request.

The SIMATIC S5 only has the initiative in a data exchange in picture selection or when data
is entered in the TAST byte.
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5 Appendix

5.1 Ordering information
5.1.1 Ordering information for the WF 470 hardware
WF 470 Hardware Order Number
WF 470 A colour graphics 6FM1 470-3AA21
WF 470 B colour graphics 6FMt 470-3BA21
WF 470 C colour graphics 6FM1 470-3CA21
WF 470 A monochrome graphics 6FM1 470-4AAZ21
WF 478 B monochrome graphics 6FM1 470-4BA21

The WF 470 module is only delivered in "low-power™ versions now. kt is compatible to the
eartier version in all respects.

5.1.2 Ordering information for WF 470 firmware upgrade

WF 470 Firmware Order Number

1 Set EPROM 2X 27512 | 6FM1 470-7AA21

5.1.3 Ordering information for WF 470 - SIMATIC software

Order Number
WF 470 - SIMATIC Software

53" floppy disk 33" fioppy disk -

FB 130 W WF 470 6FM1 470-8AB10 -
FB 150SU  WF 470 6FM1 470-BAD10 | 6FMt 470-BADS0
FB115 U WF 470 6FM1 470-6UA10 | SFM1 470-8UAS0
FB135U  WF 470 6FM1 470-8UB10 | 6FM1 470-8UBS0
FB155 U WF 470 6FMt 470-8UC10 | 6FM1 470-8UCS0

5.1.4 Ordering information for WF 470 option software

Order Number
WF 470 - Option Software

53" floppy disk

33" floppy disk

Service module for WF 470
Sequence diagnostics for WF 470 DIMQS
Sequence diagnostics for WF 470 Graph 5

B/C Printer report and event log system for WF 470
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6FM1 470-7EA20
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5.1.5 Ordering information for WF 470 - PG 675 picture construction

WF 470 - PG 675
Picture Constr.-software

Qrder Number

PG 675 WF 470 German
PG 875 WF 470 English
PG 675 WF 470 French
PG 675 WF 470 Cyrilic

S6FM1 470-8BA20
6FM1 470-8BE20
B6FM1 470-8BF20
6FM1 470-BER20

5.1.6 Ordering information for WF 470 - PG 685 picture construction

WF 470 - PG 685
Picture Constr.-software -

Order Number

PG 685 WF 470 German
PG 685 WF 470 English
PG 685 WF 470 French
PG 685 WF 470 Cyrilic

6FM1 470-8CA20
6FM1 470-8CE20
6FM1 470-8CF20
8FM1 470-8CR20

PG 685 ZULI WF
Conversation program:
Allocation list = sequence list

6FM1 470-8CU00

5.1.7 Ordering information for WF 470 - PG 750 picture construction

WF 470 - PG 750
Picture Constr.-software -

Order Number

53" floppy disk 31" floppy disk

PG 750 WF 470 German
PG 750 WF 470 Engiish
PG 750 WF 470 French

6FM1 470-8DA20 | 6FM1 470-8DASO
6FM1 470-8DE20 | 6FM1 470-8DES0
6FM1 470-8DF20 | 6FM1 470-8DF50

The PG 750 software can be run on a PC 16-20 or PC 32-05 from version V4.4. There is no

general release for AT-compatible PC's!
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Appendix
5.1.8 Ordering information for cables
Connection cabie max. Standard length Order Number

From WF 470 X3, X4, X5 B0 m

to RGB-BAS colour monitor or

to distribution unit
length 2m 6FM1 490-3BA00
length 5m 6FM1 480-3BB00
length 10m 6FM1 490-3BCOD
length 18m EFM1 490-3BD00
length 25 m 6FM1 490-3BE0C
length 35 m 6FM1 490-3BF00
length 50 m BFM1 490-3BGO00
length B0 m BFM1  490-38BH00
Special lengths (specify iength) 6FM1 490-3BZ00

From distribution unit 35m

o RGB-BAS colour monitor
length 2m SFM1 480-3CA00
length 5m BFM1 490-3CB00
iength 10m 6FM1 480-3CC00
length 18 m 6FM1 490-3CD0Q
length 25m BFM1 480-3CE00
length 35m BFM1  490-3CF00
Special lengths (specify length) 6FM1 490-3CZ00

From WF 470 X4 B0m

to Monochrome monitor or

to distribution unit
length 2m 6FM1  490-3DA00
length Sm 6FM1 480-3DB00
length 10m 6FM1 490-3DC00
length 18m 6FM1 490-30D00
length 25m 8FM1 480-3DEDD
iength 3B m 6FM1 490-3DFQD
length 50m 6FM1 480-3DG00
length 80m 6FM1 490-3DH00
Special lengths (specify length) 6FM1  490-3D200

From WF 470 X4 BOm

to  desk monitor C79

145-A3033-A3
6FM1 490-3EAGD
length 2m 8FM1 480-3EB00
jlength 5m 6FM1 480-3EC00
length 10m 6FM1 490-3EDOG
length 18 m 8FM1 490-3EE0Q
length  25m 6FM1 490-3EGO0
length 3Hm 6FM1 490-3EH00
length 50m 6FM1 430-3E200
flength  60m
Special lengths (specify length)
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Connection cable max Standard length Order Number'

From distribution unit &60m

to Monochrome monitor
length 2m 8FM1 4390-3FADC
length &Em 6FM1 490-3FB00D
iength 10 m 6FM1 490-3FC00
iength 18 m G6FM1 480-3FD00
length  25m 6FM1 480-3FEDO
length 35m 6FM1 490-3FFDO
length B0m BFM1 490-3FG00
length 60 m 6FM1 490-3FHQOD
Special lengths (specify length) 6FM1 490-3FZ00

From distribution unit 60 m

to desk monitor C79 145-A3033-A3
length 2m 6FM1 490-3GA00
length 5m SFM1 480-3GB00
length 10m 6FM1 496-3GC00
length 18 m 6FMt 490-3GD00
length 25m 6FM1 480-3GEQO
length 35m 6FM1 480-3GF00
length 50m 8FM1 490-3GGE00
length 60m BFM1 490-3GH00
Special lengths {specify length) 6FM1 490-3GZ00

From WF470 X6 2m

to RGBE-TTL monitor

length 2m 8FM1 480-3AA00
From WF 470 X7 3B m

to PG675/PGB3S or
to distribution unit

length 2m

length &m

length 10m

length t8m

length 25m

length 3B/m

Special lengths (specify length)

6FM1 490-1BAQD
6FM1 490-1B800
6FM1 480-1BCO0
6FM1 490-1BD0O
6FM1 490-1BE0O
6FM1 490-1BFQO
6FM1 490-1BZ00

From distribution unit
to PG 675/ PG 685/ PG 750

6ESS5 7310...0
see catalogue ST 54.1
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WF 470 {Dascription)

Appendix
- Connection cable max. Standard length Order Number
From WF 470 X7 80 rm
1o compact aperator station or
to operation keyboard WS 495/ 486
length 2m B6FM1 490-tDAQO
length - 5m 6FM1 490-tDB0O
length 10m B6FM1 430-1DCO0
length 18 m 6FM1 490-10D00
length 26m BFM1 490-1DEQOO
length  35m 6FM1 480-1DF00
length 50 m 6FM1 490-1DGO0
length 60m BFM1 480-1DHOO
Special lengths (specify langth) 6FM1 480-1D200
— From WF 470 X8 35m
to PT88/PT89 TTY
lemgth 2m 6FM1 480-1CA00
length &m 6FM1 430-1CBOO
length 10m 6FM1 4390-1CC00
length iBm 6FM1 490-1CDOD
length 25m 6FM1 490-1CE0Q
iength 3m 6FM1 490-1CF00
Special iengths (specify length) 6FMt 490-1CZ00
""" From WF 470 X9 5m
to PTB8/PT8S V24
length 5m BFM1 480-2CB00
——
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Order Number 6ZB5 440-0JG02-GBAD

WS 400-10/WS 400-20 Operator panels Order Number 6ZBS 440-0AK02-0BAD
Short description

{in preperation)

WS 400-10/WS 400-20 Operator panels Crder Number 6ZB5 440-0AR02-0BA1
Description
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