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1. General

Using the function and data modules as well as the basic structure variables the measuring- and
evaluation electronics A400 can immediately be integrated in user-own PLC-programs. The function
modules control independently the signal exchange between A400 and the user-PLC, whereby both the
A400 UniMode and the Easy-Mode mode are supported by corresponding function modules.

The function modules are not write-protected and can like that be adjusted to unit-specific requirements
and processes.

Since an absolute addressing is not effected within the function- and data modules, integration in all
projects is possible. All the input and output signals and the transfer addresses, if required, are passed to
the modules as parameters, provided that the structure of the data modules and structure variables (only
for PROFIBUS) remain unchanged.

Integration in a user program The integration of the required modules takes place in the S7-
development environment by copying and pasting from the
example project to the target project (user program). The
modules may be renamed.

Multi instances All the function modules are multi-instance capable allowing
multiple call-ups — e.g. several presses in the system. For each
instance an appropriate communication data module must be

invoked.

Instance data blocks Equivalent to the S7 syntax an appropriate instance data module
must be provided for each instance call.

Program call The function modules are normally called from the OBl

(organisation module) or from the functions (FCs). Conditional or
absolute calls are permitted.

Data access The output parameters of the function modules and the contents
of the data modules can be called from other program parts in
the usual S7-syntax, and are like that globally available.

The function modules assume no safety functions at all.
No liability can be assumed for any damages.
Depending on the application unit-specific adaptations
might be necessary.

All the signals indicated in the following refer to input and
output signals of the function modules, if not declared
otherwise.
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2. Function block

2.1. GSD-file

As basis for the function the actual GSD-file of the A400 must be installed £ \Weitere FELDGERATE

in the system. After integration of the device file the communication module =0 Allgemein
can be selected within the GSD file corresponding to the requested =G A400
Profibus-transfer mode. [ Universalimodul

- UNI
P[] easymode
. @-g@ DMFPAY3
@-C0 Antriebe

2.2. Program call

. . Calling of function block
The function module is normally called from the OBl or a and parametrization

function (FC), whereby the control parameters are being
transmitted. The function block passes now all the relevant
data via Profibus from the A400 to the PLC, modifies the
control data corresponding to the parameters and transfers
them back to the A400. The user program has now access on PROFIBUS A400
the output parameters of the function module and the stored
data in the data module.

A400control

The Profibus addresses and the number of the data module A400_EasyMode
must be transmitted as parameters. -

DB
A400

PROFIBUS

iy

status signals

Therefore the following program components must be copied into the user program:

A400-UniMode Easy-Mode
FB FB100 A400control FB100 A400 EasyMode
DB DB100 A400data DB103 A400 DB EasyMode
uDT 401 bis 417 401, 403, 408, 409, 410, 431, 432
SFC SFC14, SFC15, SFC20,SFC21 SFC14, SFC15, SFC20
from Projekt | Uni EasyMode
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2.3. A400-UniMode

In the UniMode the complete functional range of

A400 UniMode

A A400DB ‘WORD BOOL outDPfail

the A400 is supporteq. Both the transfer of HexAdTA00_Int worD

measured values of all windows of both channels to ; BooL outChi_SystemOKk

the PLC and the setpoint record default through the HeXArA400_In13 WORD BooL outChi_ReadyForMeas

PLC to the A400 are affected autonomously or by  Hedneoou wore BOOL [ outena_Test

control Slgnal' HexAdrAAéo_Outls WORD Boot ouenL Measuring
BOOL outChl_RecSetPoints

Values are transmitted in several data packages, in_Channel T BooL outChi._RecFail

which are requested / sent independently by the  inGetcuavaues sooL sooL outCht_oK

function module. inCh1_SetSetpoints BOOL Foot oueNOK

. . . inCh1_Program INT BOOL outCh2_SystemOK
The mode is selected via GSD-file of the hardware _

. . inCh1_Start BOOL BOOL outCh2_ReadyForMeas
configuration. The A400 does not have to be re- _

. . R . inCh1_Selftest BOOL BOOL outCh2_Test
parameterised; the requested data transmission is oo, -
recognized automatically. inCh2_SetSetpoints BooL }

BOOL outCh2_RecSetPoints
inCh2_Program INT
BOOL outCh2_RecFail
inCh2_Start BOOL
BOOL outCh2_OK
inCh2_Selftest BOOL
BOOL outCh2_NOK
2.4. Easy-Mode
Here the mode with restricted functional range is A4 EasyMode
supported. Only the parameters and measured A400DB WORD Book outbPai
values, which are applied mainly, are transmitted. HexAdrA400_Inl WORD
HexAdrA400_In2 WORD BOOL outChl_SystemOK
The transmission of setpoint records from the PLC to  Hexadasoo_ins worD BooL outCht._ReadyForteas
the A400 is not possib|e_ HexAdrA400_In4 WORD BOOL outCh1_Test
HexAdrA400_In5 WORD BOOL outChl_Measuring
The mode is selected via GSD-file of the hardware-  Hexadra00_ins WORD BooL outChl_OK
configuration. The A400 does not have to be  Hexadmwoin? woRrD BooL outCh1_NOK
parameterised again; the requested data  Hexadrasoo_ou WORD

transmission is recognized automatically.

inCh1_Program
inCh1_Start

inCh1_Selftest

inCh2_Program

INT

BOOL

BOOL

INT

BOOL

BOOL

BOOL

BOOL

outCh2_SystemOK

outCh2_ReadyForMeas

outCh2_Test

outCh2_Measuring

BOOL outCh2_OK
inCh2_Start BOOL
BOOL outCh2_NOK
inCh2_Selftest BOOL
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3. FB-parameters

3.1. Address parameter

Mode

Parameter Format | Uni | EM | Description
A400DB INT X X | Data module number in which the measured values are

stored. The data module number is indicated as decimal

integer value
HexAdrA400_In1 WORD X X | Hex-address DP-In-range 1 from hardware configuration
HexAdrA400_In2 WORD X X | Hex-address DP-In-range 2 from hardware configuration
HexAdrA400_In3 WORD X X | Hex-address DP-In-range 3 from hardware configuration
HexAdrA400_In4 WORD X X | Hex-address DP-In-range 4 from hardware configuration
HexAdrA400_In5 WORD X X | Hex-address DP-In-range 5 from hardware configuration
HexAdrA400_In6 WORD X X | Hex-address DP-In-range 6 from hardware configuration
HexAdrA400_In7 WORD X X | Hex-address DP-In-range 7 from hardware configuration
HexAdrA400_In8 WORD X Hex-address DP-In-range 8 from hardware configuration
HexAdrA400_In9 WORD X Hex-address DP-In-range 9 from hardware configuration
HexAdrA400_In10 WORD X Hex-address DP-In-range 10 from hardware configuration
HexAdrA400_In11 WORD X Hex-address DP-In-range 11 from hardware configuration
HexAdrA400_In12 WORD X Hex-address DP-In-range 12 from hardware configuration
HexAdrA400_In13 WORD X Hex-address DP-In-range 13 from hardware configuration
HexAdrA400_Outl WORD X X | Hex-address DP-Out-range 1 from hardware configuration
HexAdrA400_Out2 WORD X Hex-address DP-Out-range 2 from hardware configuration
HexAdrA400_Out3 WORD X Hex-address DP-Out-range 3 from hardware configuration
HexAdrA400_Out4 WORD X Hex-address DP-Out-range 4 from hardware configuration
HexAdrA400_Out5 WORD X Hex-address DP-Out-range 5 from hardware configuration
HexAdrA400_Out6 WORD X Hex-address DP-Out-range 6 from hardware configuration
HexAdrA400_Out7 WORD X Hex-address DP-Out-range 7 from hardware configuration
HexAdrA400_Out8 WORD X Hex-address DP-Out-range 8 from hardware configuration
HexAdrA400_Out9 WORD X Hex-address DP-Out-range 9 from hardware configuration
HexAdrA400_Outl0 | WORD X Hex-address DP-Out-range 10 from hardware configuration
HexAdrA400_Outll | WORD X Hex-address DP-Out-range 11 from hardware configuration
HexAdrA400_Outl2 | WORD X Hex-address DP-Out-range 12 from hardware configuration
HexAdrA400_Out1l3 | WORD X Hex-address DP-Out-range 13 from hardware configuration
HexAdrA400_Outl4 | WORD X Hex-address DP-Out-range 14 from hardware configuration
HexAdrA400_Outl5 | WORD X Hex-address DP-Out-range 15 from hardware configuration

X address input available

EM Easy-Mode

The addressing of the input and output ranges is effected corresponding to the hardware configuration,
whereby the start address of each range must be transmitted as hexadecimal value in the S7 format.

BA1553 V0101
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Example:
Address range  decimal 256 — 271 > 2564¢,=100pex - address transfer W#16#100

[V3Mode (Konfiguration) -- A400]

ol
D[22 %) 5| o] @ B 2 x| Dlsle® (%) 6 2o skl @) 2 x|

PS 30724 WiMode: DP-Mastersystem (1
1 B 30708 | 2 CPU315-2 DP i T %
/":? Eg;“ 3152 UniMede. DP-Maslersystem (1 5 —
3 4
F} 5
5 E 3 ~
€ 3 X
2 i | - B ) aan
?n = Steckplats DP-Kannung Bestellummer/ Beazsichnung E-Adresse Kammentar
i | 1 [v3compatible 56,259 o254
5 " T
-] ]y aam Kl — 2497, 07
£ ) i _THE
?|ewe\dx m?nnemung Kommentor z = e
2 757 £ ) o
i 3
] 157 10
2 237 1
5 77 1
; 4 13
14
7 iz 15
7] I
72 757
773
a
75 777
sendi 1
"R400control”
—EN
W316£100 =——HexAdr2400_Inl
W3l6$110 —{HexAdrR400_In2
HexRAdrR400_Ind
HexRAdrR400_Ind
HexRAdrR400_Ins
W316§150 —HexAdr2400_Iné
W316§160 —=HexAdrA400_In7
W316£170 —={HexAdr2400_Ind
W316£180 —HexAdr2400_In%
W3le$l90 —HexAdrR400_Inll
W316§120 —HexAdrA400_Inll
W316£1B0 =——{HexAdrA400_Inl2
W316£1C0 =—HexAdrA400_Inl3
W3l6£100 —|HexAdrR400_Outl
W3legll0 —HexRdrA400_OutZ
W31l6§120 —HexAdrA400_Outl
W3l6£130 —{HexAdrR400_Outd
W2l6$140 —{HexAdrA400_Cucs
Wil6£150 —|HexAdrR400_Outé
W3lefled —HexAdrR400_0Out?
W3l6£170 —|HexAdrR400_Outt cutDPfaill
Wil6£180 —{HexAdrR400_Outs outChl_SystemORl
W3l6$190 =mHexAdrR400_Outld outChl_ReadyForHeasi=
W316§120 —HexAdrA400_Outll outChl_Test—
HexAdrR400_Outl2 =1 hl Measuring—
HexAdrR400_Outl3d cutChl_RecSetPoints
W3l6£1CR —HexAdrR400_Outld outChl_RecFaill-
W316£1DR —I?Iexkc':éalt 0_Outls outChl_ Ol
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3.2.

Input parameters

Parameter

Format

Mode

Uni

EM

Description

in_Channel

INT

X

Channel selection for Actual value transmission
FALSE -> channel 1 TRUE -> channel 2

in_getActualValues

BOOL

X

Import X/Y actual values of the selected channel with rising
edge at the parameter input, see diagram on page Fehler!
Textmarke nicht definiert.

inCh1_SetSetpoints

BOOL

Channel 1: Activating transmission of setpoint record with
rising edge at the parameter input see diagram on page
Fehler! Textmarke nicht definiert.

inChl_Program

INT

Channel 1: Program selection for evaluation of the next
measurement

inChl_Start

BOOL

Channel 1: Activating the measurement
TRUE -> measuring process FALSE -> measurement end
see diagram on page Fehler! Textmarke nicht definiert.

inCh1_Selftest

BOOL

Channel 1: Activating the self test (test sequence)
TRUE -> self test FALSE -> self test stop
see diagram on page 10

inCh2_SetSetpoints

BOOL

Channel 2: Activating transmission of setpoint record with
rising edge at the parameter input see diagram on page
Fehler! Textmarke nicht definiert.

inCh2_Program

INT

Channel 2: Program selection for evaluation of the next
measurement

inCh2_Start

BOOL

Channel 2: Activating the measurement
TRUE -> measuring process FALSE -> measurement end
see diagram on page Fehler! Textmarke nicht definiert.

inCh2_Selftest

BOOL

Channel 2: Activating the self test (test sequence)
TRUE -> self test FALSE -> self test stop
see diagram on page 10

X signal input (function) available

EM Easy-Mode

BA1553 V0101
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3.3. Output parameters

Mode
Parameter Format | Uni | EM | Description
outDPfail BOOL X X | DP-communication error
Check addressing
outCh1l_SystemOK BOOL X X | Channel 1: system ready

outChl_ReadyForMeas | BOOL X X | Channel 1: ready for measurement
Step enabling condition for PLC sequence

outCh1_Test BOOL X X | Channel 1: Test sequence active

see diagram page 10
outChl_Measuring BOOL X X | Channel 1: Measurement active

see diagram page Fehler! Textmarke nicht definiert.
outChl_RecSetPoints BOOL X Channel 1 setpoint record transmission active

see diagram page Fehler! Textmarke nicht definiert.

outChl_RecFalil BOOL X Channel 1: Last setpoint record transmission was

incorrect, Data in the measuring channel invalid
outChl_OK BOOL X X | Channel 1: Last measurement OK / within tolerance
outChl NOK BOOL X X | Channel 1: Last measurement NOK / not within tolerance
outCh2_SystemOK BOOL X X | Channel 1: system ready
outCh2_ReadyForMeas BOOL X X | Channel 1: ready for measurement

Step enabling condition for PLC sequence
outCh2_Test BOOL X X | Channel 1: Test sequence active

see diagram page 10
outCh2_Measuring BOOL X X | Channel 1: Measurement active

see diagram page Fehler! Textmarke nicht definiert.
outCh2_RecSetPoints BOOL X Channel 1 setpoint record transmission active

see diagram page Fehler! Textmarke nicht definiert.
outCh2_ReckFail BOOL X Channel 1: Last setpoint record transmission was

incorrect, Data in the measuring channel invalid
outCh2_OK BOOL X X | Channel 1: Last measurement OK / within tolerance
outCh2_NOK BOOL X X | Channel 1: Last measurement NOK / not within tolerance
X signal output (function) available EM Easy-Mode

Start measurement

) J

measuring

Stop measurement

Y

evaluation

oK The status outputs "outChX_OK" / "outChX_NOK" are updated
NoK subsequent to the measurement immediately after the

evaluation.

Storing datas and
protocol output

Y

Data storage in DB

The ready-for-measurement signal “outChX_ ReadyForMeas"
Y however, is only placed when the intern data storage and

" Ready for protocol output are finished, and the measured values were
measurement stored in the data module via Profibus.

S7-actuation of A400 page 9 of 12 BA1553 V0101



Signal sequences Dr. Staiger Mohilo + Co GmbH D-73547 Lorch @

4. Signal sequences

4.1. Importing actual values

If the selected measuring Channel 2
channel is not in the in Channel N Channel 1
measuring mode, the current -
X- and Y-actual values can in_GetActualValues
be requested. The values
correspond to the displaysin | i ___ o ___]
the service menu. bBxDBDX | ¢  Eo——————- +l- value
X1y b———

The decimal positions and axis units must be considered and are stored in the data module as well.

4.2. Test sequence

However, it has to be

observed, that both X-sensor inChX_Selftest N
and Y-sensor are in rest
position, e.g. no force acts on outChX Test i
the force sensor. - 7
outChX_OK 1
outChX_NOK T

After the test sequence the status signal ,,outChX_SystemOK" is updated.

4.3. Measurement

The measurement is activated oUtChX_SystemOK

with the static signal 1

"inChX_Start" and ended with ©OUChX ReadyForMeas » I ——
FALSE defined at the parameter inChx_start | \ [

input.

With rising edge at the output outChX_Measuing [ [ i
"outChX_ReadyForMeas" (ready O A S
for measurement) the measured OutChX OK | ____ ' ST I B
values are available in the data outChX_NOK T3 BN I
module. —

4.4. Transmission of setpoint records

In the A400-UniMode setpoint
record information can be —
transmitted from the PLC to

the A400. Therefore, from the outChX_RecSetpoints 1

PLC the data module range

inChX_SetSetpoints

must be parameterised, and outChX_RecFail . S
then the transmission
activated.

BA1553 V0101 page 10 of 12 S7-actuation of A400
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5. DB-data structure

A change of the data structure of data modules results in failures
A detailed data description can be obtained directly from the data module comment.

5.1. A400-UniMode
Address User access

From | To description channel | Reao | Write

0.0 5.7 Communication data, only for intern use - - -

6.0 7.7 Digital output bits 1 X
corresponding to the hardware outputs

8.0 9.7 Status word- detailed condition 1 X

10.0 11.7 Error word — detailed error note 1 X

12.0 35.7 Measuring information (time, date, evaluation method, 1 X
order,...)

36.0 227.7 | Measured values measuring windows 1-8 forward 1 X

228.0 | 419.7 | Measured values measuring windows 1-8 backward 1 X

420.0 | 423.7 | Unit X-axis 1 X

424.0 | 427.7 | Unit Y-axis 1 X

428.0 | 428.7 | Number of decimal positions X-axis 1 X

429.0 | 429.7 | Number of decimal positions Y-axis 1 X

430.0 | 433.7 | Actual value X-axis after transmission 1 X

434.0 | 437.7 | Actual value Y-axis after transmission 1 X

438.0 | 439.7 | Digital output bits 2 X
corresponding to the hardware outputs

440.0 | 441.7 | Status word — detailed condition 2 X

442.0 | 443.7 | Error word — detailed error note 2 X

444.0 | 467.7 | Measuring information (time, date, measuring method, 2 X
order...)

468.0 | 659.7 | Measured values measuring windows 1-8 forward 2 X

660.0 | 851.7 | Measured values measuring windows 1-8 backward 2 X

852.0 | 855.7 | Unit X-axis 2 X

856.0 | 859.7 | Unit Y-axis 2 X

860.0 | 860.7 | Number of decimal positions X-axis 2 X

861.1 | 861.7 | Number of decimal positions Y-axis 2 X

862.0 | 865.7 | Actual value X-axis after transmission 2 X

866.0 | 869.7 | Actual value Y-axis after transmission 2 X

870.0 | 873.7 | Communication data, only for intern use - - -

874.0 | 875.7 | Digital input signals, described by the FB 1 X

876.0 | 876.7 | Target program for transmission of setpoint records 1 X

877.0 | 939.7 | Setpoint record default parameter 1 X

940.0 | 1163.7 | Setpoint record default tolerance window 1 X

1164.0 | 1165.7 | Digital input signals described by the FB 2 X

1166.0 | 1166.7 | Target program for transmission of setpoint records 2 X

1167.0 | 1229.7 | Setpoint record default parameter 2 X

1230.0 | 1453.7 | Setpoint record default tolerance window 2 X

1454.0 | 1929.7 | Temporary data range for intern use - - -
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5.2. Easy-Mode

Address User access
From | To description channel | From | Wrre
0.0 1.7 Digital output bits 1 X

corresponding to the hardware outputs
2.0 3.7 Digital output bits 2 X
corresponding to the hardware outputs
4.0 27.7 Measurement information (time, date, evaluation method, 1 X
order,...)
28.0 29.7 Status word — detailed condition 1 X
30.0 31.7 Error word — detailed error note 1 X
32.0 32.7 Number of decimal positions X-axis 1 X
33.0 33.7 Number of decimal positions Y-axis 1 X
34.0 89.7 Measured values measuring windows 1-4 1 X
90.0 113.7 | Measurement information (time, date, evaluation method, 1 X
order...)
114.0 | 115.7 | Status word — detailed condition 1 X
116.0 | 117.7 Error word — detailed error note 1 X
118.0 | 118.7 | Number of decimal positions X-axis 1 X
119.0 | 119.7 | Number of decimal positions Y-axis 1 X
120.0 | 175.7 | Measured values measuring windows 1-4 1 X
176.0 | 177.7 | Digital input signals, described by the FB 1 X
178.0 | 179.7 | Digital input signals, described by the FB 2 X
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