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Product overview

2.1 Properties

Article number
6ES7135-6FB00-0BA1

View of the module

Function class
Color coding module type
Function and firmware version

@ Module type and name

@ LED for diagnostics

® 2D matrix code

@ Wiring diagram

® LEDs for channel status
® LED for supply voltage

Color code for selecting the color identification labels
Article number

SICIOICIS)

Image 2-1 View of the module AQ 2xU ST

Analog output module AQ 2xU ST (6ES7135-6FB00-0BA1)
Manual, 12/2015, ASE36105248-AA



Wiring

Q @ ®EEOO

®

3.1 Wiring and block diagram

Wiring: Voltage output 2-wire connection

The following figure shows the block diagram and an example of the terminal assignment of
the analog output module AQ 2xU ST on the BaseUnit BU type AO/A1.

DIAG

AQO /“SE

@CHO[:]

Microcontroller

Output conditioner

al)

% 24 PWR
o CC00 — Q.+
RES| 3° ®N °4 |RES
Q.5 ’ °6 |Q-
RES| 7° ® °8 |RES
Ne| 9° °10[NC
RES|11 °12|RES
NC|[13° 14|NC
RES|15° 16| RES
’ i 1 w
P1 j
P2 :|
AUX ¢
2-wire connection for voltage output Qn+ Analog output voltage positive, channel n
Backplane bus interface Qn- Analog output voltage negative, channel n
NC Not connected
Digital-to-analog converter (DAC) RES Reserve, must remain unused for future function exten-
sions
L+ 24 V DC (infeed only with light-colored BaseUnit)
Color-coded label with color code CCOO0 (option- M Ground
Temperature recording for BU type A1 only P1, P2, AUX Internal self-assembling voltage buses
(function cannot be used for this module) Connection to left (dark-colored BaseUnit)
Connection to left interrupted (light-colored BaseUnit)
Filter connection supply voltage (only when light- DIAG Diagnostics LED (green, red)
colored BaseUnit is present)
AQO, AQ1 Channel status LED (green)
PWR Power LED (green)

Image 3-1
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Wiring and block diagram for voltage output 2-wire connection

Analog output module AQ 2xU ST (6ES7135-6FB00-0BA1)
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Parameters/address space

4.1 Output ranges
The analog output module AQ 2xU ST has the following output ranges:
Table 4-1 Output ranges
Output type Output ranges Resolution
Voltage 10V 16 bits incl. sign
5V 15 bits including sign
Oto10V 15 bits
1to5V 13 bits
The tables of the output ranges, overflow, overrange, etc. can be found in section
Representation of analog values (Page 28).
4.2 Parameters

Parameters of the AQ 2xU ST

The effective range of the configurable parameters depends on the type of configuration.
The following configurations are possible:

® (Central operation with an ET 200SP CPU
e Distributed operation on PROFINET 10 in an ET 200SP system
e Distributed operation on PROFIBUS DP in an ET 200SP system

When assigning parameters in the user program, use the "WRREC" instruction to transfer
the parameters to the module using the data records; refer to section Parameter assignment
and structure of the parameter data record (Page 24).
The following parameter settings are possible:

Table 4- 2 Configurable parameters and their defaults (GSD file)
Parameters Range of values Default Parameter | Effective range with configuration
reassignment software, e.g. STEP 7
in RUN (TIA Portal)
GSD file GSD file
PROFINET IO | PROFIBUS DP
Diagnostics: Disable Disable Yes Module Module
No supply voltage L+ Enable
Diagnostics Disable Disable Yes Module Module
Short-circuit to ground’
Enable
Diagnostics: Disable Disable Yes Module Module 2
Overflow
Enable
Diagnostics: Disable Disable Yes Module
Underflow
Enable

13
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Parameters/address space

4.2 Parameters
Parameters Range of values Default Parameter | Effective range with configuration
reassignment software, e.g. STEP 7
in RUN (TIA Portal)
GSD file GSD file
PROFINET IO | PROFIBUS DP
Output type/range e Deactivated Voltage +/- 10V | Yes Channel Channel

e Voltage +/-10V

e Voltage +/-5V

e Voltage 0..10 V

e Voltage 1.5V

Reaction to CPU STOP |e Turn off Turn off Yes Channel Module
o Keep last value
e Output substitute value
Substitute value For permissible substitute |0 Yes Channel Channel

values for the various

output ranges, see ap-

pendix Parameter as-

signment and structure of

the parameter data record

(Page 24), Substitute

values - Codes for substi-

tute values table

Potential group ¢ Use potential group of | Use potential No Module Module

the left module (mod- | 9roup of the left
ule plugged into a module
dark-colored BaseUnit)

e Enable new potential
group (module
plugged into light-
colored BaseUnit)

1 No diagnostics detection between -0.5 V and +0.5 V (no short-circuit detection)

2 Due to the limited number of parameters of a maximum of 244 bytes per ET 200SP station with a PROFIBUS GSD
configuration, the parameter assignment options are restricted. If required, you can assign these parameters using data
record 128 as described in the "GSD file PROFINET IO" column (see table above). The parameter length of the I/O

module is 7 bytes.

Note
Unused channels

A deactivated channel always returns the value "no voltage".

Analog output module AQ 2xU ST (6ES7135-6FB00-0BA1)
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Parameters/address space

4.4 Address space

4.4 Address space

Configuration options

The following configurations are possible:
e Configuration 1: Without value status

e Configuration 2: With value status

Evaluating the value status

Address space

16

If you enable the value status for the analog module, an additional byte is occupied in the
input address space. Bits 0 and 1 in this byte are assigned to a channel. They provide
information about the validity of the analog value.

Bit = 1: There are no errors on the module.
Bit = 0: Channel is deactivated or there is a fault on the module.

If a fault occurs on a channel with this module, the value status for all channels is 0.

The following figure shows the assignment of the address space for the AQ 2xU ST with
value status (Quality Information (Ql)). The addresses for the value status are only available
if the value status is enabled.

Assignment in the process image output (PIQ)

765 43210 Output value

QB x

QB x + 1 Channel 0
QB x+2

QBx+3 Channel 1

Assignment in the process image input (PII)

765432 10 Value status (Ql)

IB x [o]o]oJo]o]o] | | Channels0and 1 (value status QI0 and QI1)

Image 4-1 Address space of the AQ 2xU ST with value status

Analog output module AQ 2xU ST (6ES7135-6FB00-0BA1)
Manual, 12/2015, ASE36105248-AA



Interrupts/diagnostics alarms 5

5.1 Status and error display
LED display
The following figure shows you the LED display of the AQ 2xU ST.
D—
@Q—p=
O—

©) DIAG (green/red)
@ Channel status (green)
®  PWR(green)

Image 5-1 LED display

Analog output module AQ 2xU ST (6ES7135-6FB00-0BA1)
17 Manual, 12/2015, ASE36105248-AA



Interrupts/diagnostics alarms
5.1 Status and error display

Meaning of the LEDs

The following tables show the meaning of the status and error displays. Corrective measures
for diagnostics alarms can be found in section Diagnostics alarms (Page 19).

DIAG LED

Table 5-1 Error display of the DIAG LED

DIAG LED Meaning
a Backplane bus supply of the ET 200SP not OK
Off
;E:.g Module parameters not assigned
Flashes
- Module parameters assigned and no module diagnostics
On
;I:jg Module parameters assigned and module diagnostics
Flashes

Channel status LED

Table 5-2  Status display of the channel status LED

Channel status | Meaning
LED
o Channel disabled
Off
- Channel activated
On

PWR LED

Table 5-3  Status display of the PWR LED

PWR LED Meaning
a Missing supply voltage L+
Off
- Supply voltage L+ present
On

Analog output module AQ 2xU ST (6ES7135-6FB00-0BA1)
18 Manual, 12/2015, ASE36105248-AA



Interrupts/diagnostics alarms
5.2 Inferrupts

5.2 Interrupts
The AQ 2xU ST analog output module supports diagnostics interrupts.

Diagnostics interrupts
The module generates a diagnostic interrupt at the following events:
e Short-circuit (voltage)
e High limit violated
® |ow limit violated
e Error
® Parameter assignment error
e Supply voltage missing

e Channel temporarily unavailable

5.3 Diagnostics alarms

A diagnostics alarm is generated and the DIAG-LED flashes on the module for each
diagnostics event. You can read out the diagnostics alarms, for example, in the diagnostics
buffer of the CPU. You can evaluate the error codes with the user program.

Table 5- 4 Diagnostics alarms, their meaning and corrective measures

Diagnostics alarm Error code | Meaning Solution
Short-circuit TH Short-circuit of the actuator supply Correct the process wiring
High limit violated 7H The output value specified by the user pro- Correct the output value
gram exceeds the overrange.
Low limit violated 8H The output value specified by the user pro- Correct the output value
gram is below the underrange.
Error OH Internal module error occurred. Replace module
Parameter assign- 10H ¢ The module cannot evaluate parameters Correct the parameter assignment
ment error for the channel.

e Incorrect parameter assignment.

Supply voltage miss- | 114 Missing or insufficient supply voltage L+ e Check supply voltage L+ on the
ing BaseUnit
e Check BaseUnit type
Channel temporarily | 1Fu Firmware update is currently in progress or e Wait for firmware update
unavailable has been canceled. The module does not )
. o e Restart the firmware update
output any process or substitute values in this
state.

Analog output module AQ 2xU ST (6ES7135-6FB00-0BA1)
Manual, 12/2015, ASE36105248-AA 19



Technical specifications

6.1 Technical specifications

Technical specifications of the AQ 2xU ST

6ES7135-6FB00-0BA1

General information

Product type designation
Firmware version
Usable BaseUnits

Color code for module-specific color identification
label

ET 200SP, AQ 2xU Standard
V1.0

BU type A0, A1

CCo00

Product function

1&M data Yes; I&MO to I&M3
Scalable output range No
Engineering with

STEP 7 TIA Portal can be configured/integrated V13 SP1/ -
as of version

STEP 7 can be configured/integrated as of version V5.5 SP3/ -
PROFIBUS as of GSD version/GSD revision GSD revision 5
PROFINET as of GSD version/GSD revision GSDML V2.3
Operating mode

Oversampling No

MSO No

CiR Configuration in RUN

Configuration in RUN possible Yes
Calibration in RUN possible No

Supply voltage

Rated value (DC) 24V

Valid range, low limit (DC) 19.2V

Valid range, high limit (DC) 28.8V
Polarity reversal protection Yes

Input current

Current consumption, max. 80 mA
Power loss

Power loss, typ. 1w

Address area

Address space per module
Address space per module, max.

4 bytes; + 1 byte for Ql information

Analog output module AQ 2xU ST (6ES7135-6FB00-0BA1)
Manual, 12/2015, ASE36105248-AA
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Technical specifications

6.1 Technical specifications

6ES7135-6FB00-0BA1

Analog outputs

Number of analog outputs 2

Voltage output, short-circuit current, max. 45 mA
Cycle time (all channels), min. 1 ms
Analog output with oversampling No
Output ranges, voltage

Oto10V Yes; 15 bits
1Vto5V Yes; 13 bits
-5Vto+5V Yes; 15 bits including sign
-1I0Vto+10V Yes; 16 bits incl. sign
Connection of actuators

for voltage output two-wire connection Yes

for voltage output four-wire connection No

Load resistance (in nominal range of the output)

For voltage outputs, min. 2 kQ

For voltage outputs, capacitive load, max. 1 uF
Destruction limit for externally applied voltages

and currents

Voltages at the outputs 30V
Cable length

Shielded, max. 200 m
Analog value generation for the outputs

Oscillation time

For resistive load 0.1 ms
For capacitive load 1ms
Errors/accuracies

Linearity error (in relation to output range), (+/-) 0.03%
Temperature error (in relation to output range), 0.005%/K
(+F-)

Crosstalk between outputs, min. -50 dB
Repeat accuracy in settled state at 25 °C (inrela- 0.05%
tion to output range), (+/-)

Operational limit in the entire temperature range

Voltage in relation to output range, (+/-) 0.5%
Current in relation to output range, (+/-) 0.5%
Basic error limit (operational limit at 25 °C)

Voltage in relation to output range, (+/-) 0.3%
Current in relation to output range, (+/-) 0.3%
Isochronous mode

Isochronous mode (application synchronized up to No
terminal)

Interrupts/diagnostics/status information

Substitute values can be applied Yes

Analog output module AQ 2xU ST (6ES7135-6FB00-0BA1)
Manual, 12/2015, ASE36105248-AA
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Parameter data record

A1 Dependencies when configuring with GSD file

When configuring the module with a GSD file, remember that the settings of some
parameters are dependent on each other.

Configuring with a PROFINET GSD file

The table lists the properties and their dependencies on the output type and output range for

PROFINET.

Output type Output range Diagnostics Reaction to | Substitute
No supply Short-circuit | Overflow Underflow | CPU STOP | value
voltage L+ to ground

Deactivated * * * * * *

Voltage 10V X X X X X X

5V X X X X X X
OVto10V |x X X X X X
1Vto5V X X X X X X

x = Property is allowed, - = Property is not allowed, * = Property is not relevant

Configuring with a PROFIBUS GSD file

The table lists the properties and their dependencies on the output type and output range for

PROFIBUS.

Output type Output range Diagnostics Reaction to | Substitute
No supply Short-circuit | Overflow Underflow | CPUSTOP | value
voltage L+ to ground

Deactivated * * * * * *

Voltage 10V X X X X X X

5V X X X X X X
OVto10V X X X X X X
1Vto5V X X X X X X

x = Property is allowed, - = Property is not allowed, * = Property is not relevant

Analog output module AQ 2xU ST (6ES7135-6FB00-0BA1)
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Parameter data record

A.2 Parameter assignment and structure of the parameter data record

A.2 Parameter assignment and structure of the parameter data record

Parameter assignment in the user program

You can reassign the module parameters in RUN. For example, the voltage or current values
of selected channels can be changed in RUN without having an effect on the other channels.

Changing parameters in RUN

The "WRREC" instruction is used to transfer the parameters to the module using data
record 128. The parameters set in STEP 7 are not changed in the CPU, which means that
the parameters set in STEP 7 will be valid again after a restart.

Output parameter STATUS

If errors occur when transferring parameters with the "WRREC" instruction, the module
continues operation with the previous parameter assignment. The STATUS output
parameter contains a corresponding error code.

You will find a description of the "WRREC" instruction and the error codes in the STEP 7
online help.

Structure of data record 128

Note

Channel 0 includes the diagnostics enable for the entire module.

Byte 0 Header information

Byte 2 Channel 0

LT T TTTTT1 Enable diagnostics

Byte 8 Channel 1

Image A-1 Structure of data record 128

Analog output module AQ 2xU ST (6ES7135-6FB00-0BA1)
24 Manual, 12/2015, ASE36105248-AA



Paramefter data record

A.2 Parameter assignment and structure of the parameter data record

Header information

The figure below shows the structure of the header information.

76543210
Byte 0 [o]o]JoJo[ofoo]0O]
\_'_%,_I

L Minor version
Major version

76 543210
Byte 1 [0JOJOJOJOJ1]1]0] Length of the parameter data per channel = 6

Image A-2  Header information

Parameters
The following figure shows the structure of the parameters for channels 0 and 1.

You enable a parameter by setting the corresponding bit to "1".

76 543210
Byte x* LT T T T T T T ] Outputtype,see table Codes for output types

76543210
Bytext1 [ ] [ [ T [ T T ] Outputrange, see table Codes for output ranges

Channel 0

Ao NoR43E 20
Byte x+2 [ [ JoJoJo] Jo] | Enable diagnostics

I— No supply voltage L+
Short-circuit to ground

Underflow
Overflow

76543210
Byte x+3 [0]J0] | J0J0]0J0] Reactionto CPUSTOP
H—I
L——— 00=Shut down

10 = Keep last value
11 = Output substitute value

151413121110 9 8
Bytext4 [ [ T T T T T T ]| Substitutevalue (for channel)
(only with CPU STOP: if "Output substitute value" is configured),

76543210 See table Value range for substitute value
Bytext5 [ [ [ [ [T [ [T

* X =2+ (channel number x 6); channel number = 0 and 1

Image A-3  Structure of bytes x to x+5 for channels 0 and 1

Analog output module AQ 2xU ST (6ES7135-6FB00-0BA1)
Manual, 12/2015, ASE36105248-AA 25



Parameter data record

A.2 Parameter assignment and structure of the parameter data record

Codes for output types

The following table contains the codes for the output types of the analog output module. You
enter this coding in byte x (see previous figure).

Table A-1 Codes for output types

Output type Code
Deactivated 0000 0000
Voltage 0000 0001

Codes for output ranges

The following table contains the codes for the output ranges of the analog output module.
You enter these codes in byte x+1 of data record 128 (see previous figure).

Table A-2  Codes for output ranges

Output range Code
Voltage

10V 0000 0000
5V 0000 0001
Oto 10V 0000 0010
1to5V 0000 0011

Value range for substitute value

The following table contains the value ranges for the substitute values. You must enter the
corresponding codes in bytes x+4 and x+5 (see previous figure).

Output range

Permissible value range

Voltage
10V
5V
Oto10V
1to5V

-32512 to 32511
-32512 to 32511
0 to 32511
-6912 to 32511

26
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Paramefter data record

A.2 Parameter assignment and structure of the parameter data record

Error transmitting the data record

The module always checks all values of the transmitted data record. The module applies the
values from the data record only when all values have been transmitted without errors.

The WRREC instruction for writing data records returns the appropriate error codes if there
are errors in the STATUS parameter.

The following table shows the module-specific error codes and their meaning for parameter
data record 128.

rameter

(hexadecimal)

Error code in the STATUS pa-

Meaning

Solution

Byte 0 | Byte 1 | Byte 2 | Byte 3

DF 80 BO XX Number of the data record unknown | Enter valid number for data record.

DF 80 B1 XX Length of the data record incorrect Enter valid value for data record length.

DF 80 B2 XX Slot invalid or unavailable ¢ Check the station to determine if the module
is plugged in or pulled.

e Check assigned values for the parameters of

the WREC instruction.

DF 80 10 XX Incorrect version or error in the Correct the version, length and number of pa-

header information rameter blocks.
DF 80 1 XX Parameter error Check the parameters of the module.

Analog output module AQ 2xU ST (6ES7135-6FB00-0BA1)
Manual, 12/2015, ASE36105248-AA

27



Representation of analog values B

B.1 Representation of analog values

This appendix describes the analog values for all output ranges supported by the AQ 2xU ST
analog module.

Measured value resolution

The digitized analog value is the same for all output values at the same nominal range.
Analog values are output as fixed point numbers in two's complement.

In the following table, you will find the representation of the binary analog values and the
associated decimal or hexadecimal units of the analog values.

The resolutions 13, 14, 15 and 16 bits including sign are shown. Each analog value is
entered left aligned into the ACCU. The bits marked with "x" are set to "0".

Table B- 1 Possible resolutions of the analog values

Resolution in bits Values Analog value

Decimal Hexadecimal High byte Low byte
13 8 8H Sign0000000 00001xxx
14 4 4n Sign0000000 000001 xx
15 2 2n Sign0000000 0000001x
16 1 1H Sign0000000 00000001

Analog output module AQ 2xU ST (6ES7135-6FB00-0BA1)
Manual, 12/2015, ASE36105248-AA 28



Representation of analog values

B.2 Representation of outout ranges

B.2 Representation of output ranges
In the following tables, you can find the digitized representation of the bipolar and unipolar
range output ranges. The resolution is 16 bits.
Table B-2  Bipolar output ranges
Dec. value | Output Data word Range
value in %
215|214 1213 | 212 | 211 | 210 | 29 [ 28 |27 |26 (D25 |24 [23 |22 |21 20
232512 117.589 o (1 |1 1 |1 0 1 |1 |1 |Maximum output
value
32511 117.589 o (1 |1 |1 |1 {1 (1 ]0 |1 |1 {1 (1 |1 |1 |1 |1 |Overrange
27649 100.004 o (1 |1 {0 (1 {1 (0O |O |O |O |O (O |O |O |O |1
27648 100.000 o (1 |1 ({0 (1 {1 (0O |0 [0 |O |0 [0 |0 [0 |0 |0 [Nominalrange
1 0.003617 o |0 |[O |[O |O |O |O |O |O |[O |O |O |O |O |O [1
0 0.000 o (0 |O |O |[O |O (O |O |O |O |O (O |O |O |O |O
-1 -0.003617 (1 |1 |1 (1 |1 (1 |1 |1 (1 |1 {1 |1 {1 (1 |1 |1
-27648 -100.000 1 /0 |O |1 |0 |1 |O (O |O |O |O |O |O (O |O |O
-27649 100.004 110 (0O |1 {0 (O |1 |1 |1 |1 |1 |1 |1 |1 |1 |1 |Underrange
-32512 -117.593 1 /0 |0 |O |O |O (O (1 |O |O |O |O |O (O |O |O
<-32513 -117.593 1 /0 |0 |O |O |O (O (1 |O |O |O (O (O |O |O |O |Minimum output
value
Table B-3  Unipolar output ranges
Dec. value | Output Data word Range
value in %
215|214 | 213 | 212 | 211|210 |29 |28 |27 |26 [25 [24 [23 [22 |21 |20
232512 117.589 o (1 |1 1 |1 1 X |x |x | Maximum output
value
32511 117.589 o (1 |1 |1 |1 {1 (1 ]0 |1 |1 {1 (1 |1 |1 |1 |1 |Overrange
27649 100.004 o (1 |1 {0 (1 {1 (0O |O |O |O |O (O |O |O |O |1
27648 100.000 o (1 |1 ({0 (1 |1 (0O |0 [0 |O |0 [0 |0 [0 |0 |0 [Nominalrange
1 0.003617 o |0 |[O (O |O |O |O |O |O [O |O |O |O |O |O [1
0 0.000 0o (0 |O |O |[O |O (O |O |O |O |O (O |O |O |O |O
<0 0 0o |0 |[O (O [O |O |O |O |O O (O |O |O |O |O |0 [Minimum output
value

Analog output module AQ 2xU ST (6ES7135-6FB00-0BA1)
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Representation of analog values

B.3 Representation of analog values in the voltage output ranges

B.3

30

Representation of analog values in the voltage output ranges

The tables below list the decimal and hexadecimal values (codes) of the possible voltage
output ranges.

Table B-4  Voltage output ranges #10 V and +5V
Values Voltage output range Range
Dec. Hex. 10V 5V
118.5149% | 32767 7FFF 11.76 V 5.88V Overflow*
32512 7F00
117.589% 32511 7EFF 11.76 V 5.88V Overrange
27649 6CO01
100% 27648 6C00 10V 5V Nominal range
75% 20736 5100 75V 3.75V
0.003617% 1 1 361.7 pv 180.8 pVv
0% 0 0 ov ov
-1 FFFF -361.7 pV -180.8 pv
-75% -20736 AF00 -7.5V -3.75V
-100% -27648 9400 -0V -5V
-27649 93FF Underrange
-117.593% -32512 8100 -11.76 V -5.88 V
-32513 80FF -11.76 -5.88 V Underflow*
-118.519% -32768 8000
* Qutputs positive maximum value or negative minimum value
Table B-5  Voltage output range 0 V to 10 V
Values Voltage output range Range
Dec. Hex. Oto10V
118.519% 32767 7FFF 11.76 V Overflow*
32512 7F00
117.589% 32511 TEFF 11.76 V Overrange
27649 6CO01
100% 27648 6C00 10V Nominal range
75% 20736 5100 75V
0.003617% 1 1 361.7 yv
0% 0 0 ov
-1 FFFF oV Underflow*
-118.519% -32768 8000

* Qutputs positive maximum value or negative minimum value

Analog output module AQ 2xU ST (6ES7135-6FB00-0BA1)
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Representation of analog values

B.3 Representation of analog values in the voltage outout ranges

Table B-6  Voltage outputrange 1 Vto 5V
Values Voltage output range Range
Dec. Hex. 1to5V
118.519% 32767 7FFF 570V Overflow*
32512 7F00
117.589% 32511 7EFF 570V Overrange
27649 6C01
100% 27648 6C00 5V Nominal range
75% 20736 5100 4V
0.003617% 1 1 1V +144.7 pv
0% 0 0 1V
-1 FFFF 1V-144.7 pv Underrange
-25% -6912 E500 oV
-6913 E4FF ov Underflow*
-118.519% -32768 8000

* outputs positive maximum value or negative minimum value

Analog output module AQ 2xU ST (6ES7135-6FB00-0BA1)
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