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Rexroth Inline analog strain gauge 

input terminal, 2 fast inputs

R-IB IL SGI 2/F-PAC

The terminal is designed for use within an Inline sta-

tion.

This terminal is a fast input module used to connect 

load cells, force transducers, mass pressure trans-

ducers, and similar devices based on strain gauges.

The strain gauges can be connected using 6 or 4-wire 

technology.

The strain gauge output signals are measured in each 

bus cycle and updated in the process data (bus-syn-

chronous process data update).

The terminal is suitable for control applications with in-

creased speed requirements.

There are two options for data exchange:

- via process data (both inputs in one bus cycle)

- via PCP Compact (both inputs in the “Analog Values” 

PCP object)The measured values are represented by 

standardized 16-bit values.

The measured values are represented by standard-

ized 16-bit values.

Features

• 2 fast inputs for strain gauge

• Connection of the strain gauges with 6- and 4-wire 

technology

• Sensor supply voltage provided by the terminal, 

no external power supply required

• Communication either via process data or param-

eter channel (PCP Compact)

• Channels are parameterized independently of 

one another via the bus system

• Bus-synchronous process data update

Valid from firmware version 1.10.

This data sheet is only valid in associa-

tion with the “Automation terminals of the 

Rexroth Inline product range” application 

description (DOK-CONTRL-ILSYS-

INS***-AW..-EN-P, MNR R911317021).

Make sure you always use the latest doc-

umentation.

It can be downloaded under

www.boschrexroth.com/electrics.

2 fast analog input channels for strain gauges

Connection of load cells, force transducers, etc.

4 or 6-wire technology
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Description Type MNR Pcs./Pkt.

Rexroth Inline analog strain gauge input terminal, 

complete with accessories (connector and marking field), 

2 fast inputs, 4, 6-wire connection technology

R-IB IL SGI 2/F-PAC R911170432 1

3 Ordering data

Documentation Type MNR Pcs./Pkt.

Application description

Automation terminals of the Rexroth Inline product range

DOK-CONTRL-ILSYSINS***-

AW..-EN-P

R911317021 1

Additional ordering data

For additional ordering data (accessories), please refer to the product catalog at www.boschrexroth.com/electrics.

Dimensions (nominal sizes in mm)

Width 48.8 mm

Height 136 mm

Depth 71.5 mm

4 Technical data

135

119,8

7
1

,5

General data

Color gray

Weight 190 g

Operating mode Process data operation with 3 words, PCP with 1 word

Ambient temperature (operation) -25 °C ... 55 °C

Ambient temperature (storage/transport) -25 °C ... 85 °C

Permissible humidity (operation) 10 % ... 95 % (non-condensing)

Permissible humidity (storage/transport) 10 % ... 95 % (non-condensing)

Air pressure (operation) 70 kPa ... 106 kPa (up to 3000 m above sea level)

Air pressure (storage/transport) 70 kPa ... 106 kPa (up to 3000 m above sea level)

Degree of protection IP20

Protection class III, IEC 61140, EN 61140, VDE 0140-1

Connection data: Inline connector

Connection method Spring-cage connection

Conductor cross section solid / stranded 0.2 mm² ... 1.5 mm² / 0.2 mm² ... 1.5 mm²

Conductor cross section [AWG] 24 ... 16

Stripping length 8 mm
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Interface: Inline local bus

Number 2

Connection method Inline data jumper

Transmission speed 500 kbps

Transmission physics Copper

Communications power (UL)

Supply voltage 7.5 V DC (via voltage jumper)

Current draw typ. 75 mA

max. 85 mA

Supply of analog modules (UANA)

Supply voltage 24 V DC (via voltage jumper)

Supply voltage range 19.2 V DC ... 30 V DC (including all tolerances, including ripple)

Current draw typ. 8 mA (without strain gauge)

typ. 32 mA (with maximum load of 58.3 Ω when UV = 5 V)

Power consumption

Power consumption typ. 0.76 W (Device in nominal operation)

Voltage output

Number of outputs 2

Impedance > 58.3 Ω (typical; permissible total resistance of the strain 

gauge)

Output voltage 5 V, 3.3 V

Output current typ. 55 mA (with UV = 3.3 V)

typ. 85 mA (with UV = 5 V)

Input channels for strain gauge

Number of inputs 2

Connection technology 6 or 4-wire, twisted pair shielded cable

Characteristics +1 mV/V, +2 mV/V, +3 mV/V, +4 mV/V

±1 mV/V, ±2 mV/V, ±3 mV/V, ±4 mV/V

Bridge difference Ud Measuring range specified by selecting the characteristic and 

the bridge voltage

Bridge voltage U0 3.3 V

5 V

Measured value representation 15 bit + sign bit

Process data update 1 x per local bus cycle at a bus cycle time ≥ 1 ms

Limit frequency typ. 1.6 kHz (Of the bridge difference input)

Programming data (INTERBUS, local bus)

ID code (hex) DF

ID code (dec.) 223

Length code (hex) 03

Length code (dec.) 03

Process data channel 48 Bit

Input address area 6 Byte

Output address area 6 Byte

Parameter channel (PCP) 2 Byte

Register length (bus) 64 Bit
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Configuration and parameter data in a PROFIBUS system

Required parameter data 15 Byte

Required configuration data 5 Byte

Error messages to the higher level control or computer system

Failure of the power supply at UANA Error message in the process data

Failure of or insufficient communications power UL I/O error message sent to the bus coupler

Peripheral fault Error message in the process data

Electrical isolation/isolation of the voltage areas

Test section Test voltage

Logic/analog I/O (digital isolator) 500 V AC, 50 Hz, 1 min.

Functional earth ground/analog I/O (isolating distance) 500 V AC, 50 Hz, 1 min.

Logic/functional earth ground (isolating distance) 500 V AC, 50 Hz, 1 min.

Approvals

For the latest approvals, please visit www.boschrexroth.com/electrics.
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5 Additional tables

The typical values contain the typical offset error, gain 

error, and linearity error in the respective parameter-

ization relating to the positive measuring range up to 

100% of the nominal characteristic value.

This data is valid for nominal operation (preferred 

mounting position, US = 24 V) with set 16-sample 

mean value.

The maximum tolerance values represent the worst 

case measurement inaccuracy. Besides the maxi-

mum offset error, the gain error and the linearity error, 

the maximum tolerance values also comprise the 

longtime drift as well as the maximum tolerances of 

the test and calibration equipment.

Please also observe the values for temperature drift 

and the tolerances under influences of electromag-

netic interferences.

This data is valid for at least twelve months.

The typical value contains the typical offset and gain 

drift in the respective parameterization in the tempera-

ture range from -25°C up to +55°C relating to the pos-

itive measuring range up to 100% of the nominal char-

acteristic value.

This data is valid for nominal operation (preferred 

mounting position, US = 24 V) with set 16-sample 

mean value.

The maximum tolerance values represent the worst 

case measurement inaccuracy. Besides maximum 

offset and gain drift, they also comprise longtime drift 

as well as the maximum tolerances of the test and cal-

ibration equipment.

Tolerances at TA = +25°C

Nominal characteristic 

value

Relative deviation in % 

related to the measuring 

range final value

typical maximum

Uni-

polar

1 mV/V, 2 mV/V, 

3 mV/V, 4 mV/V

±0.01% ±0.3%

Bipolar ±1 mV/V, ±2 mV/V, 

±3 mV/V, ±4 mV/V

±0.2% ±0.6%

Additional tolerances influenced by electromagnetic 

fields

Type of electromagnetic 

interference

Typical deviation in % 

related to the measuring 

range final value

Electromagnetic fields; field 

strength 10 V/m according 

to EN 61000-4-3/

IEC 61000-4-3

< ±0.7 %

Conducted interference, 

Class 3 (10 V test voltage) 

according to EN 61000-4-6/

IEC 61000-4-6

< ±0.2 %

Fast transients (burst) up to 

an interference voltage of 

±2.2 kV in acc. with 

EN 61000-4-4 / 

IEC 61000-4-4

< ±0.3 %

You can minimize interference by connecting the sensor 

cable shield to the DIN rail in front of the terminal via a 

shield connection terminal block (see ordering data, ac-

cessories).

Temperature and drift response 

(TA = -25°C  ...  +55°C)

  Relative drift in ppm/K 

related to the measuring 

range final value

typical maximum

Uni-

polar

1 mV/V, 2 mV/V, 

3 mV/V, 4 mV/V

15 ppm/K 50 ppm/K

Bipolar ±1 mV/V, ±2 mV/V, 

±3 mV/V, ±4 mV/V

500 ppm/K 980 ppm/K
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6 Internal circuit diagram

Fig. 1 Internal wiring of the terminal points

Key:

Local bus

UL+

UANA

UL-

+24 V (U)S

+24 V (U)M

REF

MUX
Supervisor

µC

SRE 1OPC

Level Adaptation 3V/5V 24 V

+5 V

+3,3 V

AGND

AGND

A
G

N
D

Protocol chip

Register expansion

Level adaptation

Hardware monitoring

Microcontroller

Optocoupler

Analog/digital converter

Reference voltage source

Amplifier

Multiplexer

DC/DC converter

OPC

SRE 1

Level Adaptation
3V/5V

Supervisor

µC

REF

MUX

XXX

XXX

DC/DC converter with electrical isolation

Electrically isolated area

For an explanation of the other symbols 

used, please refer to the “Automation ter-

minals of the Rexroth Inline product 

range” application description (DOK-

CONTRL-ILSYSINS***-AW..-EN-P, 

MNR R911317021).

XXX

XXX
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7 Terminal point assignment

Fig. 2 Terminal point assignment

8 Electrical isolation

Fig. 3 Electrical isolation of the individual function 

areas

Terminal 

point

Signal Assignment

Connector 1

1.1 / 2.1 +UV1 / GNDUv Jumper supply (UV1)

1.2 / 2.2 +U01 / -U01 Jumper voltage U01

1.3 / 2.3 +Ud1 / -Ud1 Jumper difference Ud1

1.4 / 2.4 FE Shield connection

Connector 2

1.1 / 2.1 5 V / 3.3 V Optional voltage for 

jumper supply

1.2 / 2.2 +UV1 Routing the selected sup-

ply voltage to connection 

“Jumper supply UV1” at 

connector 1

1.3 / 2.3 - Not used

1.4 / 2.4 FE Shield connection

Connector 3

1.1 / 2.1 +UV2 / GNDUv Jumper supply (UV2)

1.2 / 2.2 +U02/-U02 Jumper voltage U02

1.3 / 2.3 +Ud2 / -Ud2 Jumper difference Ud2

1.4 / 2.4 FE Shield connection

Connector 4

1.1 / 2.1 5 V / 3.3 V Optional voltage for 

jumper supply

1.2 / 2.2 +UV2 Routing the selected sup-

ply voltage for the 

“Jumper supply UV2” 

connection on connector 

3

1.3 / 2.3 - Not used

1.4 / 2.4 FE Shield connection

1.1 2.1

1.2 2.2

1.3 2.3

1.4 2.4

1.1 2.1

1.2 2.2

1.3 2.3

1.4 2.4

1.1

1.2 1.2

1.3 1.3

1.4

1.12.1

2.2 2.2

2.3 2.3

2.4

2.1

2/41/3

Connect the terminal point of the select-

ed voltage for the jumper supply to termi-

nal point +UV1 on connector 2.

Terminal points +UV1 on slot 2 are con-

nected internally to terminal point +UV1 

on slot 1 (see “Internal basic circuit dia-

gram”). Therefore, the selected voltage 

at +UV1 is available on slot 1 (see also 

“Connection examples”).

The same applies for terminal points 

+UV2 on slots 3 and 4.

Since no standard definition exists for the 

designation of the sensor cables, the 

designation specified in the table may dif-

fer from the sensor manufacturer's desig-

nation.

Example:

Jumper voltage (U0) = sense input US

Jumper difference (Ud) = signal or output

A

B

24 V
U (24 V DC)ANA

U (7,5 V DC)L U (7,5 V DC)L

U (24 V DC)ANA

5 V I/O

interface
Electrical isolation

between areas A

and B

Bridge

supply

OPC and

microcontroller

bus interface

Local bus (IN) Local bus (OUT)

FE potential
Analog

inputs
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9 Installation instructions

High current flowing through potential jumpers UM and 

US leads to a temperature rise in the potential jumpers 

and inside the terminal. To keep the current flowing 

through the potential jumpers of the analog terminals 

as low as possible, always place the analog terminals 

after all the other terminals at the end of the main cir-

cuit (for the sequence of the Inline terminals: see also 

“Automation terminals of the Rexroth Inline product 

range” application description (DOK-CONTRL

-ILSYSINS***-AW..-EN-P, MNR R911317021).

10 Connection notes

Connecting the strain gauges

Connecting the shield

Unused channels

Short circuit

11 Connection examples

Connect the strain gauges using shield-

ed twisted pair cables.

Only connect the shield at one point, 

preferably at the terminal. If the shield is 

securely connected to the sensor, insu-

late the shield on the terminal side.

Note the procedure for parameterizing 

unused channels.

See description for bit 15 in OUT1 and 

OUT2.

A short circuit in the strain gauge supply 

at one of the two channels also prevents 

measured data acquisition at the other 

channel for the duration of the short cir-

cuit.

The terminal can measure both unipolar 

and bipolar jumper differences. Observe 

the polarity when connecting +Ud and -

Ud.

If the analog terminal expects unipolar 

jumper differences, the signal excursion 

may be negative in the worst-case sce-

nario. The measured value would there-

fore always be 0. In this case, adapt the 

signal excursion to the input voltage 

range by switching cables +Ud and -Ud.

If the analog terminal is set to a bipolar 

jumper difference, the signal excursion 

may be mixed up in the sign bit in the 

worst-case scenario. In this case, adapt 

the signal excursion to the input voltage 

range again by switching cables +Ud and 

-Ud.

Connections +U0 and -U0 are led back to 

a unipolar input. If the cables are mixed 

up, the terminal indicates a configuration 

error.
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11.1 6-wire connection (one strain gauge load cell per channel)

Fig. 4 Connection of strain gauges in 6-wire technology

Channel 1: connect the strain gauge to connector 1 in 

6-wire technology.

At connector 2, select the jumper supply level. The ter-

minal provides supply voltages of 5 V and 3.3 V. Con-

nections +UV1 of connector 1 and +UV1 of connector 

2 are connected internally. At connector 2, connect ei-

ther 5 V or 3.3 V to +UV1. This supplies the 6-wire con-

nection of channel 1 with power.

Channel 2: connect the strain gauge to connector 3 in 

6-wire technology.

At connector 4, select the jumper supply level. The ter-

minal provides supply voltages of 5 V and 3.3 V. Con-

nections +UV2 of connector 3 and +UV2 of connector 

4 are connected internally. At connector 4, insert a 

wire jumper to connect either 5 V or 3.3 V to +UV2. 

This supplies the 6-wire connection of channel 2 with 

power.

1.2 2.2

1.3 2.3

1.4 2.4

1.1 2.1

1.2 2.2

1.3 2.3

1.4 2.4

1.1 2.1

1.2 2.2

1.3 2.3

1.4 2.4

1.1 2.1

1.2 2.2

1.3 2.3

1.4 2.4

1.1 2.1

UV
U0

1 2 3 4

1 2

R R

R R

RL

RL

Ud

RR

RR

RL

RL

UV U0Ud

FE

GNDUV

+UV

+Ud

-Ud

+U0

-U0

-Ud

-U0

FE

GNDUV

+UV

+Ud

+U0

Connector

Channel

Strain

gauge 1

Strain

gauge 2

Key:

RL: Cable resistance

You can supply channels 1 and 2 with dif-

ferent supply voltages (5 V or 3.3 V).
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11.2 6-wire connection (several strain gauge load cells per channel)

Fig. 5 Connection of several strain gauges in 6-wire technology

Channel 1: connect the required number of strain 

gauges parallel to connector 1 in 6-wire technology.

At connector 2, select the jumper supply level. The ter-

minal provides supply voltages of 5 V and 3.3 V. Con-

nections +UV1 of connector 1 and +UV1 of connector 

2 are connected internally. At connector 2, connect ei-

ther 5 V or 3.3 V to +UV1. This supplies the 6-wire con-

nection of channel 1 with power.

Channel 2: connect the required number of strain 

gauges parallel to connector 3 in 6-wire technology.

At connector 4, select the jumper supply level. The ter-

minal provides supply voltages of 5 V and 3.3 V. Con-

nections +UV2 of connector 3 and +UV2 of connector 

4 are connected internally. At connector 4, insert a 

wire jumper to connect either 5 V or 3.3 V to +UV2. 

This supplies the 6-wire connection of channel 2 with 

power.

Ud U0 UV

RL

RL

RR

RR

UVU0

R

Ud

RL

RL

R

RR

U0 UVUd

RL

1

1.1 2.1 1.1 2.1 1.1 2.1

1.2 2.2

1.3 2.3

1.4 2.4

1.2 2.2

1.3 2.3

1.4 2.4

1.2

1.3

1.4

RL

1 2

RR

RR

FE

GNDUV

+UV

+Ud

-Ud

+U0

-U0

Connector

Channel

Distributor

Strain gauge 2

Strain gauge 1

Strain gauge n

Key:

RL: Cable resistance

In this operating mode you can connect 

several strain gauge load cells parallel to 

connector 1 (channel 1) and/or connector 

3 (channel 2), depending on the imped-

ance of the type of strain gauge used.

Please note that the total impedance of 

the wired Inline terminal (channel 1 and 

channel 2) must not be lower than 58.3 Ω 

(typically).

You can supply channels 1 and 2 with dif-

ferent supply voltages (5 V or 3.3 V).
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11.3 4-wire connection

Fig. 6 Connection of strain gauges in 4-wire technology (channel 1 and channel 2)

Channel 1/channel 2: strain gauges can also be con-

nected to the terminal in 4-wire technology.

In this case, for the channel in question (connector 1 

and/or connector 3) connect connection +UV to +U0 

and connection GNDUv to -U0 (shown magnified for 

channel 2).

The temperature and long-term drift compensation of 

the connecting cable is omitted in the case of the 4-

wire technology.

11.4 Permissible nominal characteristic values 

according to the jumper supply

The table below indicates which nominal characteris-

tic value can be parameterized for which jumper sup-

ply.

1.2 2.2

1.3 2.3

1.4 2.4

1.1 2.1

1.2 2.2

1.3 2.3

1.4 2.4

1.1 2.1

1.2 2.2

1.3 2.3

1.4 2.4

1.1 2.1

1.2 2.2

1.3 2.3

1.4 2.4

1.1 2.1

UV

1 2 3 4

1 2

R R

R R

RL

RL

Ud

RR

RR

RL

RL

-Ud

FE

GNDUV

+UV

+Ud

FE

GNDUV

+UV

+Ud

-Ud

UVUd

Connector

Channel

Strain

gauge 1

Strain

gauge 2

Key:

RL: Cable resistance

Nominal charac-

teristic value

UV = 3.3 V UV = 5 V

+1 mV/V Yes Yes

±1 mV/V Yes Yes

+2 mV/V Yes Yes

±2 mV/V Yes Yes

+3 mV/V Yes Yes

±3 mV/V Yes No

+4 mV/V Yes Yes

±4 mV/V Yes No



Datenblatt | R-IB IL SGI 2/F-PAC Electric Drives | Bosch Rexroth AG  13/21 

and Controls

12 Local diagnostic indicators

Fig. 7 Local diagnostic indicators

Function identification

Green

Designa-

tion

Color Meaning

D green Diagnostics (bus and logic volt-

age)

TR green PCP communication

CH 1 green Diagnostics of channel 1

green ON Channel 1 is OK

green 

OFF

Channel 1 not connected or not 

supplied or open circuit

CH 2 green Diagnostics of channel 2

green ON Channel 2 is OK

green 

OFF

Channel 2 not connected or not 

supplied or open circuit

D

TR

CH1

CH2
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13 Process data

The terminal occupies three process data words and 

one PCP word.

Order of the process data words:

14 OUT process data words

Three OUT process data words are available.

Parameterize the terminal using the process data out-

put words.

Where:

• Output word OUT0 contains the command

• Output word OUT1 contains the parameters for 

channel 1

• Output word OUT2 contains the parameters for 

channel 2

The following parameterization options are available:

Parameterization errors are indicated in the status 

word. The parameterization is only stored in a volatile 

memory.

If you change the parameterization, the message 

“Measured value invalid” appears (diagnostic code 

8004hex) until new measured values are available.

14.1 Output word OUT0 (control word)

Bit 15 to bit 8 (command code):

OUT0 OUT1 OUT2

Control word

IN0 IN1 IN2

Status word

Parameteriza-

tion

Short designa-

tion

Default

Selection of 

mean-value gen-

eration

Mean-value No mean-value

Nominal charac-

teristic value for 

calculating the 

gain (see “Startup/

measuring jumper 

detuning”)

Nominal charac-

teristic value

±2 mV/V

  OUT0

Bit 15 ... 8 7 6 5 4 3 2 1 0

Assign-

ment

Command code 0 0 0 0 0 0 0 0

Bit 15 ... 

bit 8

OUT0 

(hex)

Command function

00000000 0000 Reading measured values

0001000C 1x00 Read parameterization in IN1 chan-

nel-by-channel

C = channel number; 0 = channel 1, 

1 = channel 2

00110000 3000 Read minimum value;

IN1: Minimum value channel 1

IN2: Minimum value channel 2

00110001 3100 Read maximum value;

IN1: Maximum value channel 1,

IN2: Maximum value channel 2

00110010 3200 Delete minimum and maximum value 

of channel 1

00110011 3300 Delete minimum and maximum value 

of channel 2

00111100 3C00 Read firmware version and module ID 

in IN1.

01000000 4000 Parameterize device; parameteriza-

tion for channel 1 in OUT1 and for 

channel 2 in OUT2

During the transient response (e.g., fol-

lowing a parameterization command), 

deviating measured values may exceed 

the minimum and maximum values. 

Therefore, at the start of acquisition de-

lete the minimum and maximum values 

using command 3200hex and/or 3300hex. 

When deleted, the maximum and mini-

mum value are set to 8004hex. 8004hex is 

the ID for an invalid measured value. As 

soon as the next measured value is avail-

able, it is applied as the minimum and 

maximum value.

One measurement is performed per bus 

cycle.
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14.2 Output words OUT1 and OUT2 (parameter 

words)

For command word OUT0 = 4000hex, specify the pa-

rameters in OUT1 and OUT2. These parameter words 

are only evaluated for this command.

Where:

Parameter value ranges and presets

The values displayed in bold are pre-settings.

Bit 15:

Bit 8:

Bit 3 ... bit 0:

  OUT1/OUT2

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Assign-

ment

P 0 0 0 0 0 0 M 0 0 0 0 N

P Parameter-

ization

If the bit is set, the channel in question 

is parameterized.

If only one channel is used, there are 

two options available:

Set bit 15 of the parameter word of 

the unused channel to 0.

Or:

Set bit 15 of the parameter word of 

the unused channel to 1 and parame-

terize the nominal characteristic 

value as “Channel inactive”.

M Mean-value Selects mean-value generation. After 

every conversion, the measured 

value is saved in a mean-value mem-

ory via which the mean-value is gen-

erated. The memory size can be se-

lected with the mean-value option. 

E.g., for a 16-sample mean-value, the 

mean-value is generated using the 

last 16 measured values.

N Nominal 

characteris-

tic value

Depending on the nominal character-

istic value in relation to the jumper 

supply present, the terminal calcu-

lates the required gain for the param-

eterized input and therefore has the 

best possible resolution in the unipo-

lar and bipolar area.

If in the unipolar area the strain 

gauge is supplied with a load greater 

than 130% or a negative load, the 

jumper detuning is outside the mea-

suring range and an error is triggered.

If in the bipolar area the strain gauge 

is supplied with a load greater than 

130% in the positive or negative di-

rection, the jumper detuning is out-

side the measuring range and an 

error is triggered.

Set all unused bits to 0.

If invalid parameters are specified in the 

parameter word, the command will not be 

executed. The command is acknowl-

edged in the input words with the set er-

ror bit.

Code P: parameterization

dec bin

0 0 Channel is not parameterized

1 1 Channel is parameterized

Code M: Mean-value

dec bin

0 0 No mean-value

1 1 16-sample mean-value

Code N: Nominal specific value

hex bin

0 0000 +1 mV/V

1 0001 ±1 mV/V

2 0010 +2 mV/V

3 0011 ±2 mV/V

4 0100 +3 mV/V

5 0101 ±3 mV/V

6 0110 +4 mV/V

7 0111 ±4 mV/V

F 1111 Channel inactive

Other Reserved

Parameterize a channel to which no sen-

sor is connected as inactive, otherwise 

error message 8002hex (open circuit) will 

be output when the terminal is started up.

If a channel is parameterized as inactive, 

value 8004hex (measured value invalid/

no valid measured value available) is 

transmitted in the input data.
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15 Process data input words IN

15.1 Input word IN0 (status word)

Input word IN0 performs the task of a status word.

EB: Error Bit

The error bit indicates whether a command could be 

executed without errors or not.

For the command code 4000hex (parameterize de-

vice), a set error bit indicates an invalid parameteriza-

tion. The following causes are possible:

• At least one of reserved bits is set.

• Parameterization via process data was disabled 

with parameterization via PCP via the “Config Ta-

ble” object (“Parameterization via process data” 

system bit = 0).

Remedy: permit parameterization via process 

data (“Parameterization via process data” system 

bit = 1, see “Config Table object”).

SP: Mirrored command code

A command code mirrored from the control word. 

Here, the MSB is suppressed.

15.2 Input words IN1 and IN2

The measured values, parameterization or firmware 

version are transmitted to the controller board or the 

computer via process data input words IN1 and IN2 

according to the parameterization.

For control word 3C00hex, word IN1 supplies the firm-

ware version and the module ID.

The module ID for the terminal is 1hex.

Example: Firmware version 1.23

Measured values

The measured values are available in IB IL format.

The measured value is represented in bits 14 to 0. An 

additional bit (bit 15) is available as a sign bit.

  IN0

Bit 15 14 ... 8 7 6 5 4 3 2 1 0

Assign-

ment

EB SP 0 0 0 0 0 0 0 0

EB = 0 No error has occurred.

EB = 1 An error has occurred.

If the channel is to be parameterized but 

the jumper voltage is not yet present, 

there is no error message for the param-

eterization command. The parameteriza-

tion word is stored internally in the volatile 

memory. The process data contains error 

code 8002hex for an open circuit.

As soon as the jumper voltage is within 

the valid range, the desired parameter-

ization is carried out. The process data 

changes from 8002hex to a valid mea-

sured value.

Please note that in this case the combi-

nation of nominal characteristic value 

code 5 or 7 with jumper voltage 5 V is not 

tested and an error message is therefore 

not generated in the event of this combi-

nation.

  IN1

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Assign-

ment 

(hex)

1 2 3 1

Mean-

ing

Firmware version 1.23 Module ID

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

V Analog value

Bit 15 Most significant bit (MSB)

Bit 0 Least significant bit (LSB)

V Sign bit

Due to the fast measured value acquisi-

tion, there may be fluctuations in mea-

sured values in the four least significant 

bits.
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The IB IL format supports extended diagnostics.

Values >8000hex and <8100hex indicate an error.

The following diagnostic codes are possible:

Typical measured values:

To calculate the detuning as a percentage for other 

measured values, please use the following formula:

Detuning = Process data value * 0.004 or

Detuning = Process data value/250

Example:

Detuning = 10000/250 =40%

40% of 2 mV/V = 0.8 mV/V

Code (hex) Error

8001 Measuring range exceeded (overrange)

8002 Open circuit

8004 Measured value invalid or no valid mea-

sured value available

8020 Faulty supply voltage

8040 Device faulty

8080 Below measuring range (underrange)

Detuning in % of nominal 

value (%)

Input word 

(hex)

Input word 

(dec)

Bipolar Unipolar

> 130.048 > 130.048 8001 Overrange

+130.048 +130.048 7F00 32512

+100.000 +100.000 61A8 25000

+1.000 +1.000 00FA 250

+0.004 +0.004 0001 1

0.0 0.0 0000 0

-0.004 - FFFF -1

-100.000 - 9E58 -25000

-130.048 - 8100 -32512

< -130.048 - 8080 Underrange

- - 8002 Open circuit

Nominal characteristic value ±2 mV/V

Process data value 10000dec
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16 PCP communication

PCP Compact is implemented on the terminal.

16.1 General information

On delivery, the terminal is parameterized according 

to the default settings (see “OUT process data output 

words”). The terminal can be parameterized to suit 

your application using process data or PCP.

During PCP operation you can parameterize the termi-

nal using the “Config Table” object.

16.2 Object dictionary for PCP communication

Index Data type A L Meaning Object name Rights

0080hex Array of Unsigned 16 4 2 Terminal parameterization Config Table rd/wr

0081hex Array of Unsigned 16 2 2 Analog values of the chan-

nels

Analog Values rd

A Number of elements   rd Read access permitted  

L Length of an element in bytes   wr Write access permitted  
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17 PCP object description

17.1 "Config Table" object

Parameterize the terminal using this object.

Object description:

Element value range

Parameterization of channel x

The “Parameterization of channel x” elements have 

the following structure:

Where:

For value ranges and default values, refer to “Output 

words OUT1 and OUT2 (parameter words)”.

If you specify invalid parameters, a negative confirma-

tion is generated with error message 08hex, 00hex or 

xx30hex. The low byte of the Additional_Error_Code is 

30hex (value is out of range), the high byte contains the 

number of the element in question.

Example: Config Table is completely written with data 

(subindex 00) and the entry for channel 2 is invalid. In 

this case, the Additional_Error_Code is equal to 

0230hex.

System bit

The “System bit” element has the following structure:

If you parameterize the terminal via PCP 

and the “Parameterization via process 

data” bit in the “System bit” element 

equals 0, parameterization via process 

data is disabled.

Set the bit to 1 in order to enable param-

eterization via process data in addition to 

parameterization via PCP.

Object Config Table

Access Read, write

Data type Array of Unsigned 16 4 x 2 bytes

Index 0080hex

Subindex 00hex Write all elements

01hex Parameterization of channel 

1

02hex Parameterization of channel 

2

03hex System bit

04hex Reserved

Length 

(bytes)

08hex Subindex 00hex

02hex Subindex 01hex to 05hex

Data Terminal parameterization

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Assign-

ment

1 0 0 0 0 0 0 M 0 0 0 0 N

M Mean-value

N Nominal characteristic value

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Assign-

ment

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 P

P: parameterization via process data

Bit 0 = 0 If the terminal is parameterized via PCP, pa-

rameterization via process data is disabled 

(default).

= 1 The terminal can always be parameterized via 

process data.
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17.2 "Analog Values" object

The elements of this object contain the analog values 

of the channels in IB IL format.

Object description:

18 Startup and measuring jumper de-

tuning

To start the terminal, proceed as follows:

• Install the terminal within the Inline station.

To do so, proceed as described in the package 

slip.

• Connect the strain gauge in 6 or 4-wire technology 

(see "Connection examples").

• Supply power to the Inline station.

This power up parameterizes the terminal with the 

default values.

• If you do not wish to operate the terminal with the 

default values, parameterize the terminal via pro-

cess data or PCP.

• Jumper detuning can now be measured.

19 Parameterization and analog val-

ues

Terminal parameterization is only required if you do 

not want to operate at least one of the channels with 

the default values.

You can parameterize the terminal via process data or 

via PCP and transmit the analog values accordingly.

If you have parameterized the terminal via PCP, you 

can enable subsequent parameterization via process 

data by setting the “Parameterization via process 

data” system bit to 1 (see “Config Table object”).

Example 1: terminal parameterization via pro-

cess data

A strain gauge pressure force transducer for control 

applications is connected to channel 1. Its data sheet 

specifies a characteristic of +2 mV/V at a nominal load 

of 500 N. Therefore parameterize channel 1 as fol-

lows:

A tractive and pressure force transducer with a char-

acteristic of ±4 mV/V at a nominal load of 1 kN is con-

nected to channel 2. Therefore parameterize chan-

nel 2 as follows:

Object Analog Values

Access Read

Data type Array of Unsigned 16 2 x 2 bytes

Index 0081hex

Subindex 00hex Read all elements

01hex Analog value of channel 1

02hex Analog value of channel 2

Length 

(bytes)

04hex Subindex 00hex

02hex Subindex 01hex to 02hex

Data Analog values of the channels

Jumper detuning can only be measured if 

the corresponding input is parameter-

ized. Jumper supply UV must be present 

in order to parameterize the input.

  Channel 1

Nominal characteristic value +2 mV/V

Mean-value No mean-value

Parameter word OUT1 8002hex

  Channel 2

Nominal characteristic value ±4 mV/V

Mean-value 16-sample mean-value

Parameter word OUT2 8107hex

If both channels are operated with the de-

fault settings, parameterization is not re-

quired.

When a parameterization command is 

sent, however, both channels will always 

be parameterized. Therefore also enter 

the corresponding parameterization for 

the channel that is to be operated with the 

default settings.

For example, if a “0” is transmitted for 

channel 1 in bit 15 (do not parameterize), 

the channel does not subsequently pro-

vide any values.
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Example 2: MIN/MAX evaluation

The channel 1 and channel 2 pressure transducers 

are loaded and unloaded several times. Only the max-

imum load is of interest during the entire process.

Step Process data Meaning

1 OUT2 = 8107hex

OUT1 = 8002hex

OUT0 = 4000hex

Specify parameteriza-

tion

2 Wait until IN0 = 4000hex Wait for confirmation

3 OUT0 = 0000hex Request measured val-

ues

4 Wait until IN0 = 0000hex Wait for confirmation

5 Measured value chan-

nel 1 = IN1

Measured value chan-

nel 2 = IN2

Reading measured val-

ues

If the measured value = 

80xxhex, this corre-

sponds to an error mes-

sage.

Channel 1

Read measured value 

IN1

5A78hex (= 23160dez)

Current jumper detun-

ing

= IN1 x 0.004% x nominal charac-

teristic value

= 23160 * 0.004 % * 2 mV/V

= 1.853 mV/V

Current load = IN1 x 0.004% x nominal load

= 23160 * 0.004 % * 500 N

= 463.2 N

Channel 2

Read measured value 

IN2

B422hex (= 46114dec); following 

evaluation of the MSB: -19422dec

Current jumper detun-

ing

= IN2 x 0.004% x nominal charac-

teristic value

= -19422 * 0.004 % * 4 mV/V

= -3.11 mV/V

Current load = IN2 x 0.004% x nominal load

= -19422 * 0.004 % * 1 kN

= -776.9 N

Step Process data Meaning

1 OUT0 = 3200hex Delete minimum and 

maximum values of 

channel 1

2 Wait until IN0 = 3200hex Wait for confirmation

3 OUT0 = 3300hex Delete minimum and 

maximum values of 

channel 2

4 Wait until IN0 = 3300hex Wait for confirmation

5   Load and unload chan-

nel 1 and 2 pressure 

transducers

6 OUT0 = 3100hex Read maximum values

7 Wait until IN0 = 3100hex Wait for confirmation

8 Maximum value chan-

nel 1 = IN1

Maximum value chan-

nel 2 = IN2

Read maximum value; 

to calculate the current 

jumper detuning and 

the current load, see 

above.

If the measured value = 

80xxhex, this corre-

sponds to an error mes-

sage.
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