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9.3 PP 72/48D 2/2A PN

9.3.5 Parameter assignment
9.3.5.1 Input / output images
Input image

The image comprises 3 slots (n, m, d 2 start address):
e Sjot 1: Digital inputs (DI)
— n+0 ... n+8 (9 byte)
— X222.P3 - .P10 are rapid inputs
® Sjot 2: 2 analog inputs (Al): m+0 ... m+7 (8 byte)
® Slot 3: Diagnostics: d+0 .. d+1

Table 9- 53  Input image of digital inputs for the 1st I/O module (n=0)

Terminal | Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
n+0 Pin10 Pin9 Pin8 Pin7 Pin6 Pin5 Pin4 Pin3
DI 0.7 DI 0.6 DI 0.5 DI 0.4 DI 0.3 DI 0.2 DI 0.1 DI 0.0
X111 n+1 Pin18 Pin17 Pin16 Pin15 Pin14 Pin13 Pin12 Pin11
DI 1.7 DI 1.6 DI1.5 DI 1.4 DI1.3 DI 1.2 DI 1.1 DI 1.0
n+2 Pin26 Pin25 Pin24 Pin23 Pin22 Pin21 Pin20 Pin19
DI 2.7 DI 2.6 DI 2.5 DI 2.4 DI 2.3 DI 2.2 DI 2.1 DI 2.0
n+3 Pin10 Pin9 Pin8 Pin7 Pin6 Pin5 Pin4 Pin3
DI 3.7 DI 3.6 DI 3.5 DI 3.4 DI 3.3 DI 3.2 DI 3.1 DI 3.0
X222 n+4 Pin18 Pin17 Pin16 Pin15 Pin14 Pin13 Pin12 Pin11
DI 4.7 DI 4.6 DI 4.5 DI 4.4 DI 4.3 DI 4.2 DI 4.1 DI 4.0
n+5 Pin26 Pin25 Pin24 Pin23 Pin22 Pin21 Pin20 Pin19
DI 5.7 DI 5.6 DI 5.5 DI 5.4 DI 5.3 DI 5.2 DI 5.1 DI 5.0
n+6 Pin10 Pin9 Pin8 Pin7 Pin6 Pin5 Pin4 Pin3
DI 6.7 DI 6.6 DI 6.5 DI 6.4 DI 6.3 DI 6.2 DI 6.1 DI 6.0
X333 n+7 Pin18 Pin17 Pin16 Pin15 Pin14 Pin13 Pin12 Pin11
DI 7.7 DI 7.6 DI 7.5 DI 7.4 DI 7.3 DI7.2 DI 7.1 DI 7.0
n+8 Pin26 Pin25 Pin24 Pin23 Pin22 Pin21 Pin20 Pin19
DI 8.7 DI 8.6 DI 8.5 DI 8.4 DI 8.3 DI 8.2 DI 8.1 DI 8.0
NCU 7x0.3 PN
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Table 9- 54  Input image of analog inputs for the 1st I/O module (m=56)
Byte Bit7 ‘ Bit6 ‘ Bit5 ‘ Bit4 ‘ Bit3 | Bit3 ‘ Bit1 ‘ Bit0
m+0 Analog Status Byte 0
m+1 Analog Status Byte 1
m+2 Analog Status Byte 2
m+3 Analog Status Byte 3
m+4 Al 0.15 Al0.14 |AI0.13 |AI0.12 Al 0.11 Al 0.10 Al 0.9 Al 0.8
m+5 Al 0.7 Al 0.6 Al 0.5 Al 0.4 Al 0.3 Al 0.2 Al 0.1 Al 0.0
m+6 Al 1.15 Al1.14 |AlI1.13  |AlI1.12 Al 1.11 Al 1.10 Al 1.9 Al 1.8
m+7 Al 1.7 Al 1.6 Al 1.5 Al 1.4 Al 1.3 Al 1.2 Al 1.1 Al 1.0
Output image
The image comprises 2 slots (n, m, 2 start address):
® Slot 1: Digital outputs (DO): n+0 ... n+5 (6 byte)
® Slot 2: 2 analog outputs (AO): m+0 ... m+7 (8 byte)
Table 9- 55 Output image of digital outputs for the 1st I/O module (n=0)
Terminal | Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
n+0 Pin38 Pin37 Pin36 Pin35 Pin34 Pin33 Pin32 Pin31
X111 DO 0.7 DO 0.6 DO 0.5 DO 0.4 DO 0.3 DO 0.2 DO 0.1 DO 0.0
n+1 Pin46 Pin45 Pin44 Pin43 Pin42 Pin41 Pin40 Pin39
DO 1.7 DO 1.6 DO 1.5 DO 1.4 DO 1.3 DO 1.2 DO 1.1 DO 1.0
n+2 Pin38 Pin37 Pin36 Pin35 Pin34 Pin33 Pin32 Pin31
X222 DO 2.7 DO 2.6 DO 2.5 DO 2.4 DO 2.3 DO 2.2 DO 2.1 DO 2.0
n+3 Pin46 Pin45 Pin44 Pin43 Pin42 Pin41 Pin40 Pin39
DO 3.7 DO 3.6 DO 3.5 DO 3.4 DO 3.3 DO 3.2 DO 3.1 DO 3.0
n+4 Pin38 Pin37 Pin36 Pin35 Pin34 Pin33 Pin32 Pin31
X333 DO 4.7 DO 4.6 DO 4.5 DO 4.4 DO 4.3 DO 4.2 DO 4.1 DO 4.0
n+5 Pin46 Pin45 Pin44 Pin43 Pin42 Pin41 Pin40 Pin39
DO 5.7 DO 5.6 DO 5.5 DO 54 DO 5.3 DO 5.2 DO 5.1 DO 5.0
Table 9- 56  Output image of analog outputs for the 1st I/O module (m=56)
Byte Bit7 Bit5 Bit4 Bit3 | Bit3 ‘ Bit1 Bit0
m+0 Analog Control Byte 0
m+1 Analog Control Byte 1
m+2 Analog Control Byte 2
m+3 Analog Control Byte 3
m+4 AO0.15 |AO0.14 |AO0.13 |AO0.12 |[AO0.11 |AOO0.10 |AOO0.9 AO 0.8
m+5 AO 0.7 AO 0.6 AO 0.5 AO 0.4 AO 0.3 AO 0.2 AO 0.1 AO 0.0
m+6 AO1.15 |AO1.14 |AO1.13 |AO1.12 [AO1.11 |AO1.10 |AO 1.9 AO 1.8
m+7 AO 1.7 AO 1.6 AO 1.5 AO 14 AO 1.3 AO 1.2 AO 1.1 AO 1.0
NCU 7x0.3 PN
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9.3.5.2 Assigning parameters to the analog inputs / outputs

Operating mode

Type of control

140

Parameters are assigned to the operating mode via the m+0 byte (Analog Control Byte 0) of
the output image of the analog outputs:

Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit3 Bit1 Bit0

m+0 AO AO AO AO Al Al Al Al
(channel | (channel |(channel |(channel |(channel |(channel |(channel |(channel
4) 4) 3) 3) 2) 2) 1) 1)

m+1 Reserved Data

format
m+2 Reserved
m+3 Reserved

The reserved bits must be preassigned with the value "0".

The operating mode is set to "no operating mode" during power-up, as soon as a valid
setting is made this will be applied and will subsequently no longer be reset. If a reset is
initiated by the user, this is interpreted as an error.

The control type must be specified in the Analog Control Byte m+1 (bit 0), so that the 16 bit
input and output values from and for the analog module are correctly interpreted by the
control. In the SINUMERIK 840D sl control, the value "1" must be entered here.

Note

The control type must be set prior to the operating mode so that the first set of user data is
not misinterpreted. In addition to this, the Analog Control Byte m+0 / m+1 must only be
accessed byte by byte.

NCU 7x0.3 PN

Manual, 03/2013, 6FC5397-1EP40-3BA1



Connectable components

Assigning parameters to the analog inputs

9.3 PP 72/48D 2/2A PN

The analog inputs (Al) can be operated in the following operating modes:

Operating mode 1st channel Bit 1 Bit 0
No operating mode 0 0
Voltage measurement 0 1
Current measurement 1 0
Temperature measurement (Pt100) 1 1
Operating mode 2nd channel Bit 3 Bit 2
No operating mode 0 0
Voltage measurement 0 1
Current measurement 1 0
Temperature measurement (Pt100) 1 1
Assigning parameters to the analog outputs
The analog outputs (AO) can be operated in the following operating modes:
Operating mode 3rd channel Bit 5 Bit 4
No operating mode 0 0
Voltage output 0 1
Current output 1 0
Impermissible operating mode 1 1
Operating mode 4th channel Bit 7 Bit 6
No operating mode 0 0
Voltage output 0 1
Current output 1 0
Impermissible operating mode 1 1

Checkback signal of the operating modes

The set operating modes are saved in the input image in Status Byte 0. This value must be
compared with Control Byte 0 in the output image. If these are different, an error has
occurred, e. g. in the case of overvoltage in the "Temperature measurement" operating

mode, see Diagnostics via input image (Page 146).

NCU 7x0.3 PN
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Examples of programming

1. Determine control type:

SM0.0 MO_B
| | EN ENO f——o
16301 I QUTFQB72
2. Set the operating mode:
SM0.0 MOw_A
| | EN ENO—
1E#55 I QLT QB72

3. Query the error status bit in cyclic operation:

9.3.5.3 Analog value representation

Note

The analog values of the inputs and outputs are written or read in 16 bit data format i.e. they
must be accessed word by word.

The analog values are provided as 16 bit integer values. Depending on the operating mode,
the measured values must be converted using the following factors in order to achieve the
corresponding physical value.

Voltage [V] Current [mA] Temperature [°C]
Factor (Al): 0.00152 0.00305 0.1
Factor (AO): 0.00038 0.00076 -

Calculation: 16 bit value (hex. or dec.) * factor = measured value
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Table 9- 57 Measured values in the voltage measurement operating mode

9.3 PP 72/48D 2/2A PN

16 bit value (hex.) ‘ 16 bit value (dec.) Factor Voltage value [V]
Overflow - Deactivation
Overrange - Upto 11.75V
0x19B5 6581 10V

0xOCDA 3291 5V

0x066D 1645 25V

0x0000 0 0.00152 oV

0xF993 -1645 25V

0xF326 -3291 5V

0xE64B -6581 -10V
Underrange - Upto-11.75V
Underflow - Deactivation

Table 9- 58 Measured values in the current measurement operating mode

16 bit value (hex.) ‘ 16 bit value (dec.) Factor Current value [V]
Overflow - Deactivation
Overrange - Up to 23.5 mA
0x1999 6553 20 mA

0x0CCC 3277 10 mA

0x0000 0 0.00305 0 mA

0xF333 -3277 -10 mA

0xE666 -6553 -20 mA
Underrange - Up to -23.5 mA
Underflow - Deactivation

Table 9-59 Measured values in the "temperature measurement" operating mode

16 bit value (hex.) | 16 bit value (dec.) | Factor Temperature value [V]
Overflow

0x0A28 2590 259 °C

0x03E8 1000 100 °C

0x01F4 500 50 °C

0x0000 0.0 0.1 0°C

0xFEOC -500 -50 °C

0xFC18 -1000 -100 °C

0xF830 -2000 -200 °C

Underflow
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Analog outputs
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Note

If a Pt100 element is accidentally not connected in this operating mode and an input voltage
higher than 0.25 V is output, the analog module automatically switches to the "no operating
mode" operating mode and resets the gain factor to "1". This is signalized in Status Word 0
(channel-specific) in the input image. In addition, a corresponding error code is output in the

diagnostics slot at a counter value of "2".

In the case of operation without a Pt100 element, a slightly negative voltage may be applied,
which results in an error status for the module. Here, the "PNFault" LED and the status byte

1 are to be observed.

Table 9- 60 Measured values in the "voltage output" operating mode

16 bit value (hex.) ‘ 16 bit value (dec.) Factor Voltage value [V]
Overflow - Deactivation
Overrange - Upto10.5V
0x6666 26214 10V

0x4CD1 19665 75V
0x199B 6555 25V

0x0000 0 0.00038 oV

0xE665 -6555 25V
0xB32F -19665 7.5V
0x999A -26214 -10V
Underrange - Upto-10.5V
Underflow - Deactivation

Table 9- 61 Measured values in the "current output" operating mode

‘ 16 bit value (dec.)

16 bit value (hex.) Factor Current value [V]

Overflow - Deactivation

Overrange - 20.2 mA

0x6666 26214 20 mA

0x4CD1 19665 15 mA

0x199B 6555 5mA

0x0000 0 0.00076 0mA

0xE665 -6555 -5 mA

0xB32F -19665 -15 mA

0x999A -26214 -20 mA

Underrange - -20.2 mA

Underflow - Deactivation
NCU 7x0.3 PN

Manual, 03/2013, 6FC5397-1EP40-3BA1



Connectable components

9.3.54

Examples

9.3 PP 72/48D 2/2A PN

The following examples for assigning parameters to analog inputs / outputs are provided for
the 1/0 module with device number "7".

Table 9- 62 Measured values and responses in the voltage measurement operating mode

Address Voltage £10 V
oV 25V 10V 12V

Operating mode QB72 16#55 16#55 16#55 16#55
Format QB73 16#1 16#1 16#1 16#1
Value QW76 16#0 16#199B 16#6666 16#7AE1
Value QW78 16#0 16#199B 16#6666 16#7AE1
Operating mode IB72 16#55 16#55 16#55 16#55
Format IB73 16#1 16#1 16#1 16#1
Value IW76 16#0 16#66D 16#19B5 16#0
Value IW78 16#0 16#66D 16#19B5 16#0
Diagnostics IB50 - - - 16#2

IB51 16#0 16#0 16#0 16#7
PNFault LED off off off on
Troubleshooting Deactivating/activa

ting

Table 9- 63 Measured values and responses in the current measurement operating mode

Address Current 20 mA
0 mA 5 mA 20 mA 22 mA

Operating mode QB72 16#AA 16#AA 16#AA 16#AA
Format QB73 16#1 16#1 16#1 16#1
Value QW76 16#0 16#199B 16#6666 16#70A5
Value QW78 16#0 16#199B 16#6666 16#70A5
Operating mode IB72 16#AA 16#AA 16#AA 16#AA
Format IB73 16#1 16#1 16#1 16#81
Value IW76 16#0 16#665 16#1996 16#0
Value IW78 16#0 16#665 16#1996 16#0
Diagnostics IB50 - - - 16#2

IB51 16#0 16#0 16#0 16#7
PNFault LED off off off on
Troubleshooting Deactivating/activa

ting

NCU 7x0.3 PN
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Table 9- 64 Measured values and responses in the temperature measurement operating mode

Address Pt100
Incorrect operating mode Resistor is not connected

Operating mode QB72 16#AA 16#0F
Format QB73 16#1 16#1
Value QW76 - -
Value Qw78 - -
Operating mode IB72 16#AA 16#0F
Format IB73 16#81 16#81
Value IW76 - -
Value IW78 - -
Diagnostics IB50 16#2 16#2

IB51 16#3 16#6
PNFault LED on on
Troubleshooting Deactivating/activating Deactivating/activating

9.3.5.5

Diagnostics via input image

Table 9- 65 Diagnostics input image

Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit3 Bit1 Bit0
d+0 count_2 count_1 count_0 T_Alarm_2 | T_Alarm_1 |Diag_2 Diag_1 Diag_0
d+1 Status_1
Table 9- 66 Messages in byte 0
Bit Signal name Message
7 count_2 alive and well 2
6 count_1 alive and well 1
5 count_0 alive and well 0
4 T_Alarm_2 Temperature not within the operating temperature range defined for the
module
3 T_Alarm_1 Critical temperature exceeded
2 Diag_2 Overload DO byte 5/4
1 Diag_1 Overload DO byte 3/2
0 Diag_0 Overload DO byte 1/0
NCU 7x0.3 PN
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Note

The "alive and well" counter is a 3 bit modulo counter at the PP application level. The PP
application can be monitored using this counter. Failure of the application software does not
generally result in a communication failure, as this is developed in a hardware-supported
manner. The watch dog switches off the digital outputs, while the inputs remain at their last
set values.

Table 9- 67 Overview of the messages in byte 1, depending on the "alive and well" counter

"alive and Value
well" counter | byte 1

0 0
1 Temperature value
2

Message

Reserved

No error

Impermissible input voltage in the temperature measurement mode

Reserved

Overload at the outputs

Incorrect operating mode selection

Internal error, system error

Range exceeded at the inputs

Range exceeded at the outputs

oOIN|OoO[O|d|[WIN|~ (O

Reserved

Table 9- 68 Elimination of error for "alive and well" counter status "2"

Value |Cause Effect Remedy
byte 1
1 In the temperature The "PNFault" LED is activated. It is essential that a Pt100 element is
measurement operating The outputs are disabled. " connected to terminals 3.4 or 7.8.
mode, an input voltage is . . Th dul tb tarted with
. The value 0x80 is stored in status byte € module must be restarted wi
too high. The hardware may | - Power ON after the error has been
become damaged/destroyed eliminated.
as a result.
2 Reserved - -
3 Overload at the outputs The "PNFault" LED is activated. Check the loads at the analog output.
The outputs are disabled. 1 The module must be restarted with
The value 0x80 is stored in status byte | Power ON after the error has been
1. eliminated.
NCU 7x0.3 PN
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Value |Cause Effect Remedy

byte 1

4 Incorrect operating mode Selection of operating mode is rejected, | If selected correctly, the module

selection, e.g. temperature
measurement at the analog
outputs.

switches to cyclic operation.

5 Internal error, system error

6 Range exceeded at the
inputs

7 Range exceeded at the

outputs

The "PNFault" LED is activated.
The outputs are disabled. "

The value 0x80 is stored in status byte
1.

The firmware has detected a system
error, this status can only be exited by
means of a switch-on / switch-off.

Check input circuit and adjust, if
required.

Correct the values in the user program.

1 The analog outputs retain their last specified value.

Diagnostics via status bytes 0/1

In status byte 0, the set operating modes are reflected e.g. "0x55" if control byte 0 = 0x55
has been specified (voltage on all channels).

In the event of an error, the error bit is set in status byte 1 (bit 7). In the event of an error in
one channel, all channels are deactivated.

Table 9- 69 Input image of analog inputs (excerpt)
Byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit3 Bit1 BitO0
m+0 0 0 0 0 0 0 0 0
m+1 Error bit 0 0 0 0 0 0
9.3.6 Technical data
Table 9- 70  Technical data of the I/O module
Safety
Degree of protection IP 00 according to EN 60529
Protection class lIl; DVC A, (PELV) acc. to EN 61800-5-1
Approvals cULus, CE
Electrical data
Rated voltage 24V DC
Rated current 0.7A
Power consumption at rated load 19 W (without digital outputs)
Power loss 18W
Mechanical data
Dimensions WxHxD 150 x 300 x 35 mm
Weight, approx. 0.9 kg
NCU 7x0.3 PN
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