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Notice

The information contained in this document is subject to change without notice.

DEWETRON GmbH (DEWETRON) shall not be liable for any errors contained in this document.
DEWETRON MAKES NO WARRANTIES OF ANY KIND WITH REGARD TO THIS DOCUMENT, WHETHER
EXPRESS OR IMPLIED. DEWETRON SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. DEWETRON shall not be liable for
any direct, indirect, special, incidental, or consequential damages, whether based on contract, tort, or any
other legal theory, in connection with the furnishing of this document or the use of the information in this
document.

Warranty Information:

A copy of the specific warranty terms applicable to your DEWETRON product and replacement parts can be
obtained from your local sales and service office.

Restricted Rights Legend:
Use austrian law for duplication or disclosure.

DEWETRON GmbH
Parkring 4

8074 Grambach
Austria

Printing History:
Please refer to the page bottom for printing version.
Copyright © DEWETRON GmbH.

This document contains information which is protected by copyright. All rights are reserved. Reproduction,
adaptation, or translation without prior written permission is prohibited, except as allowed under the copyright
laws.

All trademarks and registered trademarks are acknowledged to be the property of their owners.
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Notice

Safety symbols in the manual

Indicates hazardous voltages.

WARNING Calls attention to a procedure, practice, or condition that could cause bodily
injury or death.

CAUTION Calls attention to a procedure, practice, or condition that could possibly cause
damage to equipment or permanent loss of data.

WARNINGS

The following general safety precautions must be observed during all phases of operation, service, and
repair of this product. Failure to comply with these precautions or with specific warnings elsewhere in this
manual violates safety standards of design, manufacture, and intended use of the product. DEWETRON
Elektronische Messgeraete Ges.m.b.H. assumes no liability for the customer’s failure to comply with these
requirements.

All accessories shown in this document are available as option
and will not be shipped as standard parts.
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Safety Instructions

Safety instructions for DEWETRON amplifiers
The DEWETRON data acquisition systems and amplifiers may only be installed by experts.
Read your manual carefully before operating.
Observe local laws when using the amplifiers.

Ground the equipment: For Safety Class 1 equipment (equipment having a protective earth terminal), a
non interruptible safety earth ground must be provided from the mains power source to the product input
wiring terminals or supplied power cable.

DO NOT operate the product in an explosive atmosphere or in the presence of flammable gases
or fumes.

DO NOT operate damaged equipment: Whenever it is possible that the safety protection features built
into this product have been impaired, either through physical damage, excessive moisture, or any other
reason, REMOVE POWER and do not use the product until safe operation can be verified by service-
trained personnel. If necessary, return the product to a DEWETRON sales and service office for service
and repair to ensure that safety features are maintained.

Keep away from live circuits: Operating personnel must not remove equipment covers or shields.
Procedures involving the removal of covers or shields are for use by service-trained personnel only.
Under certain conditions, dangerous voltages may exist even with the equipment switched off. To avoid
dangerous electrical shock, DO NOT perform procedures involving cover or shield removal unless you
are qualified to do so.

No modifications are allowed at the amplifiers.

DO NOT service or adjust alone. Do not attempt internal service or adjustment unless another person,
capable of rendering first aid and resuscitation, is present.

DO NOT substitute parts or modify equipment: Because of the danger of introducing additional hazards,
do not install substitute parts or perform any unauthorized modification to the product. Return the product
to a DEWETRON sales and service office for service and repair to ensure that safety features are
maintained.

DO NOT touch internal wiring!
DO NOT use higher supply voltage than specified!
Use only original plugs and cables for harnessing.

Safety of the operator and the unit depend on following these rules.

450134 ¢ DAQP/HIS/PAD Modules ¢ Technical Reference Manual e Printing version 2.3.4 ¢ November 18, 2020 7
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Support

For any support please contact your local distributor first or DEWETRON directly.

For Asia and Europe, please contact:
DEWETRON GmbH

Parkring 4

8074 Grambach

AUSTRIA

Tel.: +43 316 3070

Fax: +43 316 307090

Email: support@dewetron.com
Web: http://www.dewetron.com

The telephone hotline is available Monday to Friday between 08:00 and 12:00 CET (GMT -1:00) and Monday
to Thursday between 13:00 and 17:00 CET.

For the Americas, please contact:

DEWETRON, Inc.
2850 South County Trail, Unit 1
East Greenwich, Rl 02818

U.S.A.

Tel.: +1 401 284 3750

Toll-free: +1 866 598 3393

Fax: +1 401 284 3755

Email: us.support@dewetron.com
Web: http://www.dewetron.us

The telephone hotline is available Monday to Friday between 08:00 and 17:00 GST (GMT +5:00)
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DEWE-SYSTEMS OVERVIEW

ORION All-in-one instruments DEWE-3300

> Built-in display
> Powerful PC inside for fast online displays and analysis DEWE-5000
> Convenient for mobile applications

> 16 slots for DAQP/HSI/PAD modules

DEWE-2600

ORION frontends with PClI
interface

> High-speed PCle connection to your computer or laptop

ORION mainframes > Up to 128 ch per chassis

. > (ascading option for creating high channel count
> Portable and rack-mount versions systems

> Powerful PC inside for fast online data view and analysis > Up to 64 slots for DAQP/HSI/PAD modules
> Many power supply options
> 16 slots for DAQP/HSI/PAD modules

DEWE-50-PCI-64

DEWE-510 DEWE-50-PCI-32
DEWE-800

ORION frontends with USB and Ethernet interface

> Easy USB or Ethernet connection to your computer
> Sync option for channel expansion (some models)
> Various power supply options

> Up to 16 slots for DAQP/HSI/PAD modules

DEWE-50-USB2-8 DEWE-50-USB2-16 DEWE-50-NET-16

e Y
8~

Signal conditioning chassis

> Stand-alone signal conditioning

> Front-ends for existing recorders, A/D boards ...
> Channel expansion for DEWETRON instruments
> Up to 32 slots for DAQP/HSI/PAD modules

DEWE-30-32
DEWE-30-4 DEWE-30-8 DEWE-30-16

450134  DAQP/HIS/PAD Modules ¢ Technical Reference Manual e Printing version 2.3.4 ¢ November 18, 2020 9
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DEWE-MODULES OVERVIEW

Module Input connector
High voltage amplifier

DAQN-DMM Banana plugs
DAQP-DMM Banana plugs
DAQP-HV Banana plugs
HSI-HV Banana plugs
Voltage amplifier

DAQN-V-B Banana plugs
DAQN-V-BNC BNC
DAQN-V-D 9-pin SUB-D
DAQP-V-B Banana plugs
DAQP-V-BNC BNC
DAQP-V-D 9-pin SUB-D
DAQP-V-LEMO 7-pin LEMO
DAQP-LV-B-B Banana plugs
DAQP-LV-B-BNC BNC
DAQP-LV-B-D 9-pin SUB-D
DAQP-LV-B-LEMO 7-pin LEMO
HSI-LV-B Banana plugs
HSI-LV-BNC BNC
HSI-LV-D 9-pin SUB-D
HSI-LV-LEMO 7-pin LEMO
Current amplifier

DAQP-LA-B ‘ Banana plugs
DAQP-LA-SC | Screw terminals
Bridge / strain gage amplifier
DAQP-STG-D 9-pin SUB-D
DAQP-STG-LEMO 8-pin LEMO
HSI-STG-D 9-pin SUB-D
HSI-STG-LEMO 8-pin LEMO
DAQP-BRIDGE-A 9-pin SUB-D
DAQP-BRIDGE-A-LEMO | 8-pin LEMO
DAQP-BRIDGE-B 9-pin SUB-D
DAQP-BRIDGE-B-LEMO | 8-pin LEMO

Carrier frequency amplifier

#CH

| 1 |

1

1

Progr.
ranges
& filter

DAQP-CFB ‘ 9-pin SUB-D

DAQP-CFB2 \ 9-pin SUB-D

Charge / IEPE® amplifier for vibration measurement
DAQP-ACC-A BNC

DAQP-CHARGE-A BNC

DAQP-CHARGE-B BNC

Frequency to voltage converter
DAQP-FREQ-A 9-pin SUB-D

Multifuncitonal amplifier
DAQP-MULTI 9-pin SUB-D
Mini-TC

Thermocouple amplifier

DAQP-THERM Mini-TC

TEDS

Analog input amplifiers (HSI/DAQx series)

Ranges

+10, 40, £100, £200, +400, +1000V
+10, 40, £100, +200, +400, +1000V

+0.01, 0.1, £1, £5, £10, £50 V

0.01, £0.1, %1, £5, £10, 50 V

10, £20, +50

, £100, 200, 500 mV
+1,£2.5, 5, +1

, £25, 250 V

+10, £20, £50, £100, £200, £500 mV
+1, #2.5, 5, £10, 25, 50 V

0.1A,0.3A, 1A, 3A, (10A, 30 Apeak)
2, 6, 20, 60, 200, 600 mA

0.5, £1, £2.5, £5, £10, £25, 50, £100,
250, £500 mV, 1V, ¥2V, #5 V.10 V

0.5, +1, £2.5, 5, £10, +25, 50, £100,
250, 500 mV, 1V, ¥2V, +5 V10 V
1, £2, 5, 10, £20, +50 mV/V (@ 5 V,

sc)

+20, £50, £100, £200, +400, +800, 1400 V

+20, £50, £100, £200, +400, +800, 1400 V

Filters

10, 100 Hz, 1, 3 kHz

10, 100 Hz, 1, 3,20/ 30 kHz
10, 30, 100, 300 Hz

1,3, 10, 30, 100, 300 kHz
100, 300 Hz, 1, 3, 10, 30,
100, 300 kHz, 1, 2 MHz

10, 100 Hz, 1, 10 kHz

10, 100 Hz, 1, 10, 50 kHz

10, 30, 100, 300 Hz,
1, 3,10, 30, 100, 180 kHz

100, 300 Hz,
1, 3,10, 30, 100, 300 kHz,
1,2 MHz

10, 30, 100, 300, 1000 Hz,
3, 10, 30, 100, 180, 300% kHz

10, 30, 100, 300 Hz, 1, 3, 10,
30, 100, 300 kHz

100, 300 Hz, 1, 3, 10, 30,
100, 300 kHz, 1 MHz, 2 MHz

10 Hz, 100 Hz, 1 kHz, 5 kHz

replaced by DAQP-STG

replaced by DAQP-CFB2

| £0.1 o 1000 mV/V

IEPE®: £50, +166, £500 mV, +1.66, +5 V

Charge: 5, 50, 500, 5000, 50000 pC
|EPE®: £5, 50, +500 mV, 5 V
Charge: 100, +500, +2 000, +10 000,
+40 000, +200 000, +1 000 000 pC

‘ 100 Hz, 1, 5, 20, 100, 200 kHz

Min. to max. of the input range is free
programmable within the full thermocouple
input span

Min. to max. of the input range is free
programmable within the full thermocouple
input span

10, 30, 100, 300 Hz, 1, 3 kHz

1, 10, 100, 300 kHz
1kHz, 5 kHz, 10 kHz, 20 kHz

10, 30, 100, 300 Hz,
1,3, 10, 30, 100 kHz

100 Hz, 1, 5, 20, 100,
200 kHz

6 progr. low pass filter (3Hz to
3 kHz) and progr. filter orders
(2nd, 4th, 6th, 8th)

6 progr. low pass filter (3Hz to
3 kHz) and progr. filter orders
(2nd, 4th, 6th, 8th)

Bandwidth

3 kHz
3 kHz

300 kHz,
700 kHz"
2 Mhz

10 kHz

50 kHz

300 kHz

2 MHz

300 kHz

300 kHz
2 MHz

20 kHz

9.6 kHz

0.5Hz to

300 kHz

0.1 Hz to 50 kHz
DC to 100 kHz
according to

range

3 kHz

3 kHz

Isolation

1.5 KV,
15KV,
1.8 KV,

S
S

S

1.8 KV

S

1 kVRMS
1 kVRMS
350V,
1 kVRMS
1 kVRMS
350V,
350V,
1 kVRMS
350V,
350V,
350V,
1 kVRMS
350 Vg
350V,

350V,

1.4 KV,

S

350V,
350 Vy,

350 V.

350V,

350V,

1KV,

RMS

1kV,

RMS

Output

5V
5V
5V

5V,
0to 5V

+5V;
0to 5 V*

Details
on
page

15
15
17

19

23

23

27

33

39

43

53

65

7

83

85

89

93

97

97

1) DAQP-HV-S3 only.

2) 300 kHz exclusively for Bessel filter characteristic.

3) +10 V and 0 to 10 V with special DEWE-30.

10
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DEWE-MODULES OVERVIEW

Analog input amplifiers, continued (HSI/DAQx series)

Progr. Details
Module Input connector |# CH [ranges |TEDS [Ranges Filters Bandwidth Isolation Output on
& filter page
Thermocouple amplifier
DAQN-THERM-1
DAQN-THERM-2
DAQN-THERM-S Mini-TC replaced by DAQP-THERM
DAQN-THERM-4
DAQN-THERM-5
DAQN-THERM-SPEC | Mini-TC
RTD amplifier
DAQN-RTD-1
DAQN-RTD-2 9-pin SUB-D
DAQN-RTD-3 replaced by DAQP-MULTI
DAQN-RTD-SPEC 9-pin SUB-D
Potentiometric and ohmic amplifier
DAQN-OHM 9-pin SUB-D replaced by DAQP-MULTI
1:1 analog voltage input
DAQN-AIN-B Banana plugs overvoltage
DAQN-AIN-BNC BNC 1 depending on A/D board (1:1 input) - - protection max. 105
DAQN-AIN-D 9-pin SUB-D (<500V) | *1OV
Customer defined modules
DAQN-CUSTOM-B Banana plugs
DAQN-CUSTOM-BNC BNC Customer defined, prototype board inside ng\‘/ 107
DAQN-CUSTOM-D 9-pin SUB-D
Analog output amplifiers (DAQx series)
Voltage output module
DAQN-V-OUT-B Banana plugs 1:1 output module with isolation
DAQN-V-OUT-BNC BNC 1 Input voltage: £10 V - 400 Hz 240V, | o, | 109
DAQN-V-OUT-D 9-pin SUB-D Output voltage: £10 V -
Amplifiers with integrated A/D converter and DIO modules (PAD series)
Voltage / current amplifier
PAD-V8-P 25-pin SUB-D 8 ‘ ., ‘ +100, £150, 500 mV, -150 mV to +1.5 V/, ‘ 1/4 /8 values averaging ‘3 Hz ‘ 350V, ‘Rszazmss‘ 111
+1, £2.5, 5, £10, +50 V
High accuracy thermocouple and RTD amplifier
PAD-TH8-P 25-pin SUB-D 8 , ‘ +15, £50, +100, £150 mV, -150 mV to ‘ 1/4 /8 values averaging ‘3 Hz ‘ 350 V. ‘ RS232/485 ‘ 115
+1.5 V, Thermocouple type J, Kand T
PAD-TH8-P + CBS-RTD |9-pinSUBD(8x) | 8 | v | |Pt100, Pt200, Pt500, Pt1000, Pt2000, Ni120 |1/4 /8 values averaging |3 Hz | 350v,. |Rs232485| 118
Analog output module
PAD-AO1 |[25pnsuBD | 1 | v | [0to20 mA, 4 to 20 mA, 0to 10V - \ | 300V, |Rs2321485| 121
Fr ol ‘ powr
PAD-CNT2 25-pin SUB-D ‘ 2 ‘ , ‘ 32 bit counter; ‘ ‘ 1 Hz to 100 kHz ‘ 300 V. ‘ RS232/485 ‘ 123
low: 0 to 1V, high: 3.5 to 30 V
Digital input / output module
PAD-DI8 |[25pnsuBD | 8 | v | |Opto input low: 0 to 1V, high: 3.5t0 30V |- | | 300v,, |Rs232/485| 125
PAD-DO7 |25pnsuBD | 7 | v | | Relay outputs (dry contacts) |- | | 300v,, |Rs232485| 127
450134 ¢ DAQP/HIS/PAD Modules ¢ Technical Reference Manual e Printing version 2.3.4 ¢ November 18, 2020 11
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General Module Information

Calibration information

All DEWETRON modules are calibrated at 25 °C after a warmup time of 30 minutes and meet their
specifications when leaving the factory.
The time interval for recalibration depends on environmental conditions. Typically, the calibration should be
checked once a year.
Calibration certificates are available from DEWETRON as an option. DEWETRON offers two types:

ISO traceable DEWETRON certificate

Calibration certificate according to OKD (equivalent to DKD)

This manual contains no calibration information. For self calibration, there is a separate calibration kit for the
DAQ series modules available. The CAL-KIT contains the required cables, software and instructions.

General module specifications

Module dimensions: 20 x 65 x 105 mm (0.79x2.56 x4.13in.)
(W x H x D without front cover and connectors)
Frontcover: 20 x 87 x2 mm (0.79x 3.43 x0.08 in.)

(W x H x D without connector)

Environmental:

Temp. range storage: -30 °C to +85 °C (-22 °F to 185 °F)

Temp. range operating: -5 °C to +60 °C (23 °F to 140 °F)

Relative humidity

(MIL202): 0to 95 % at 60 °C, non-condensing (unless otherwise noticed)
RFI susceptibility: 10.5 % span error at 400 MHz, 5 W, 3 m

All specifications within this manual are valid at 25 °C!

All modules are produced according ISO9001 and 1ISO14001.

Module connectors

Frontpanel connector: Accessable to the user. The connector type and pin assignment varies
from module to module. Detailed pin assignment of each module is
shown in the appropriate module description.

Rear connector: 9-pin male SUB-D, interface to the DEWE-System, not accessable to the user.

= 12345 Interface pin assignment:

s>
{O m O} Module output (£5 V)

RS-485 (A)
67809
9-pin male SUB-D connector

RS-485 (B)

GND

+9 V power supply

+12 V power / sensor supply
Module input (from D/A
converter of the A/D board)"
reserved

-9 V power supply

NOoO O~ WN -

1@
o 0

HSI/DAQx and PAD module
rear view " Triggerout at DAQP-FREQ-A

450134 ¢ DAQP/HIS/PAD Modules ¢ Technical Reference Manual e Printing version 2.3.4 ¢ November 18, 2020 13
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General Module Information

RS-232/485 interface

HSI/DAQP modules can be configured via

. . RS-232/485
RS-485 interface, PAD modules require d;ﬁ";’;ﬁ;‘i{gr RS-232 conversion on RS-485 DAQx or PAD
this interface for all data transfers. system interface DEWETRON:|  businterface module

For all DEWETRON systems, an internal
RS-232/485 converter is available
(standard with DEWE-800, -2000, -2500, -3000, -4000, -5000 series systems). This converter allows
communication with HSI/DAQP and PAD modules.

To communicate with the modules, the RS-232 interface has to be set to the following parameters:

baud rate: 9600 bps
data bits: 8

parity: no parity
stop bits: 1
handshake: not required

HSI/DAQP module configuration

1. Push button selection

All ranges and filters can be selected directly by pressing the push buttons on the module. Approx. 15 sec.
after changing range and / or filter, the range and filter information is stored in an EEPROM. This procedure
increases the livetime of the EEPROM.

The current input range setting is shown all the time by LED. To change the range just press RANGE button
a few times until the required range is displayed.

To see the current filter setting just press the FILTER button once. The corresponding LED is flashing for
approx. 3 seconds. Within this time, the filter can be selected by pressing the FILTER button again. Approx.
3 seconds after the last key activity, the information will be stored, the LED stops flashing and shows the
input range again.

CAUTION: Power loss during this time leaves the module in the former settings.

2. RS-232/485 programming

All ranges and filters can also be selected via RS-232/485 interface. All new DEWE-800, -2000, -2500,
-3000, -4000, -5000 series systems are prepared as a standard to work with HSI/DAQP modules.

The easiest way to change the configuration is to use the DEWEConfig software, which comes as a standard
with the DEWETRON data acquisition system.

Detailed information about HSI/DAQP modules programming for customer applications is available in the
DEWE-Modules Programmers Reference Manual.

CAUTION: All range and filter changes which are done via RS-232/485 interface are not stored in the
EEPROM of the HSI/DAQP modules! You have to store this information in a separat initialisation file to
keep settings information for next system start!

PAD module communication

All PAD modules are only working through the RS-232/485 interface. All new DEWE-800, -2000, -2500,
-3000, -4000, -5000 series systems are prepared as a standard to work with PAD modules. The easiest
way to change the configuration is to use the DEWEConfig software, which comes as a standard with the
DEWETRON data acquisition system.

Detailed information about PAD modules programming for customer applications is available in the
DEWE-Modules Programmers Reference Manual.
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High voltage isolation amplifier

Voltage input:

Ranges and filter:
Isolation:

Signal connection:

10V, 40V, +100 V,
+200 V, #400 V and £1000 V

Button and / or software selection
1.5 kV s

Safety banana plugs

Module specifications

Y
DAQx-DMM

DAQP-DMM

0..21000V

Fiter @ 1421
20k k@ @100100
3 400 D40 10
% 2009 @10

Range @) (V]

Input ranges
Range selection
DC accuracy
Gain linearity
Gain drift
Input resistance
Bandwidth (-3 dB 1.5 dB @ f0)
10 V to 40 V range
100 V to 200 V range
400 V to 1000 V range
Filters (lowpass)
Filter selection
Filter characteristics
@ 0.01,0.1,1, 3 kHz
@ 30 kHz
Typ. SNR @ max. bandwidth
10 V range
100 V range
1000 V range
Typical CMRR

Isolation voltage
Output voltage
Output resistance
Output current
Output protection
RS-485 interface
Power supply voltage
Power consumption

DAQN-DMM

+10, £40, £100, 200, +400, £1000 V
Push button

0.1 % of reading +0.1 % of range
Better than +0.03 %

Typ. 20 ppm/°K, max. 40 ppm/°K

10 MOhm (0.1 %)

3 kHz

3 kHz

3 kHz

10 Hz, 100 Hz, 1 kHz (+1.5 dB @ f0)
Push button

Butterworth

40 dB / decade (12 dB / octave)

100 dB / decade (30 dB / octave)

60 dB

76 dB

81 dB

73dB @ 0 Hz
70 dB @ 50 Hz
57 dB @ 400 Hz
1.5 kVys

5V

<10 Ohm

Max. 5 mA
Continuous short to ground
No

+9 VDC (¥10 %)
Typical 0.65 W

DAQP-DMM

+10, £40, £100, 200, +400, £1000 V
Push button

0.1 % of reading +0.1 % of range
Better than +0.03 %

Typ. 20 ppm/°K, max. 40 ppm/°K

10 MOhm (£0.1 %)

Typical 20 kHz

Typical 25 kHz

30 kHz

10 Hz, 100 Hz, 1 kHz, 3 kHz (+1.5 dB @ f0)
Push button or software

Butterworth

40 dB / decade (12 dB / octave)

100 dB / decade (30 dB / octave)

60 dB

76 dB

81 dB

73dB @ 0 Hz
70 dB @ 50 Hz
57 dB @ 400 Hz
1.5 kVays

BV

<10 Ohm

Max. 5§ mA
Continuous short to ground
Yes

¥ V. (£10 %)
Typical 0.65 W

LED state

The DAQx-DMM series module has a set of 6 LEDs showing the current input range (constant active) and

filter range (flashing) setting.

450134 ¢ DAQP/HIS/PAD Modules ¢ Technical Reference Manual e Printing version 2.3.4 ¢ November 18, 2020 15
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DAQx-DMM

Input range and filter selection
The DAQx-DMM series module has two push buttons.

Range button:

Filter button:

Block diagram

Push the RANGE button several times until the LED displays the desired

input range.

Push the FILTER button once - the LEDs will flash for approx. 3 seconds and
display the current filter setting.
Push the FILTER button within the three seconds several times until the flashing

LED displays the desired filter range.

The base block diagram of the DAQP-DMM gives an idea of the internal structure.

INPUT

red

| Safety Banana plugs |

[ black

CONNECTOR

IN+ ¢

O

DAQP-DMM module

Isolation

2nd order
lowpass filter
Butterworth

(5 steps)

1
LT
9M78 0.1 %
Programmable
Amplifier
30k 0.1 % H %
Common Mode
Rejection Trim
200k

k]

[\ ——=<

OUTPUT

CONNECTOR

RS-485(A)
RS-485(B)
+9V
+12V
reserved
reserved
9V

> 25V out

GND

2
3
5
6
7
8
9

N

[9-pin DSUB|

Signal connection

DAQx-DMM module

DAQP-DMM

fter @)

Voltage measurement up to +1000 V
only with safety banana plug cords!
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Isolated voltage amplifier
300 kHz, (version DAQP-HV-S3: 700 kHz)

Filter bandwidth:

Input ranges:

10 selectable lowpass filters
7 ranges (+20 V to 1400 V)

DAQ P' HV (Revision 2)

DAGP-HY.
f [0-=:1400V

i @ 1002

% MO @O

1000 @ 8

Isolation: 1.8 kV,s line to line
1.4 kV,,s line to ground ‘
Protection: +4 kV surge / burst !
Signal connection: Banana plugs e
Screw terminals (non-standard version)
Module specifications
DAQP-HV
Input ranges +20V, £50 V, £100 V, £200 V, +400 V, +800 V, £1400 V
Accuracy"
20 V and 50 V range DC +0.05 % of reading +40 mV
1to1kHz +0.15 % of reading 0.1 % of range +40 mV
>1 kHz to 10 kHz +0.35 % of reading +0.1 % of range +40 mV
100 V and 1400 V range DC +0.05 % of reading +0.05 % of range
1to1kHz +0.15 % of reading +0.15 % of range
>1 kHz to 50 kHz +0.35 % of reading +0.15 % of range
Gain linearity 0,03 %
Gain drift range Typically 20 ppm/°K (max. 50 ppm/°K)
Offset drift
20 Vto 100V typical 0.5 mV/°K max. 4 mV/°K
200 V to 1400 V typical 5 ppm/°K max. 20 ppm of Range/°K
Long term stability 100 ppm/sqrt (1000 hrs)
Input resistance 10 MOhm
-3 dB Bandwidth 300 kHz®
Filter selection Push button or software
Filter (lowpass) 10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz, 10 kHz, 30 kHz, 100 kHz
Filter characteristics 10 Hz to 100 kHz: Butterworth or Bessel 40 dB/dec (2nd order; +1.5 dB @ f0)
300 kHz: Bessel 60 dB/dec (3rd order; 0 to -3 dB @ 300kHz)
Typical SFDR and SNR 300 kHz 100 kHz 10 kHz
SFDR SNR SFDR SNR SFDR SNR
50V 98 76 101 81 dB 108 90 dB
200V 98 84 101 89 dB 108 91 dB
1400 V 98 86 102 91 dB 107 92 dB
Typical CMRR >80 dB @ 50 Hz
70 dB @ 400 Hz
60dB @ 1 kHz
48 dB @ 10 kHz
Isolation voltage Line to Ground 1.4 kVrms
Line to Line 1.8 kVrms
Protection CAT Il 600
CAT IV 300
Surge (1.2/50) +4000 V
Burst (5 kHz) +4000 V
Output voltage 5V
Qutput resistance <10 Ohm
Output current 5 mA
Output protection Short to ground for 10 sec.
Power supply 9V 1%
Power consumption 1.1W
Power On default settings Software programable
Interface RS-485
() Conditions for accuracy: Module temperature is calibration temperature +5 °C; humidity is 30 to 90 RH;
AC accuracy: the highest filter (300 kHz) must be activated.
For the 2 year accuracy multiply all % of range and % of reading values by 1.5
)300 kHz exclusively for Bessel filter characteristic
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LED state

The DAQP-HV modules have a set of 8 LEDs showing the current input range (constant active) and the filter

range (flashing).

Due to the large number of low pass filters, two LEDs are used to display the current frequency. The left LED

indicates the multiplier, the right one shows the exponent with the base of 10. Example: for the 10 kHz
frequency range, the lower left and the upper right LED are flashing (1x 10* Hz = 10 000 Hz).

Input range and filter selection

The DAQP-HV module has two push buttons with multiple functions.
Push the RANGE button several times until the LED displays the desired input

Range button:

Filter button:

Block diagram

range.

Push the FILTER button once - the LEDs will flash for approx. 3 seconds and
display the current filter setting. Push the FILTER button within the three
seconds several times until the flashing LED displays the desired filter range.

The base block diagram of the DAQP-HV gives an idea of the internal structure.

INPUT DAQP-HV module
CONNECTOR
3 |
+ ).

? e IN* ® 2nd order
- oM 0.1% lowpass filter
2 Programmable I G Bessel/Butterworth
%_ 10k Amplifier Isolation 350 kHz Besselfilter (10 steps)
©
c
g
w PREHE D
[a0]
> GNDg,

:ﬂ:)' Common Mode

© Rejection Trim 10k
(2]

S —

o|m IN- O | |
< 5M 0.1 %

OUTPUT
CONNECTOR

RS-485(A)| 2
RS-485(B)| 3
+9V 5
+12V 6
reserved |7
reserved |8
9V 9

> £5 V out

—_
O
\9

GND

N
O

[9-pin DSUB]
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DAQ P' HV (Revision 2)

AC accuracy with activated filter

With activated hardware filter an additional % of reading error has to be considered due to the damping of
the filter. This error depends on the signal frequency f and the selected filer frequency f0.

Frequency additional error witt! activated | additional error vc{ith activated
Butterworth filter Bessel filter
fif, % of reading % of reading
<0.1 0 0
0.01 0.00 0.00
0.02 0.00 0.02
0.03 0.00 0.04
0.05 0.00 0.1
0.1 0.01 0.47
0.2 0.14 1.9
0.3 0.73 4.3
0.5 5.24 12
0.75 20.34 25
1 40.45 40.45

Signal connection
DAQP-HV module

Voltage measurement via banana plug cords

DAQP-HV

0..21400 V.

ier @100z
2 1O @m0
106000 @5 8
3 40@ @20 8
100 @

Range @11

g

CATNaOV &

Voltage measurement up to +1000 V
only with safety banana plug cords!
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Isolated high voltage amplifier -
Input ranges: 1400 Vto 20 V
Bandwidth: 2 MHz
Isolation: 1.8 kV,s line to line

1.4 kV,,,s line to ground

Input resistance: 10 MQ

Protection: 14 kV surge / burst e
Module specifications
HSI-HV
Input ranges +20 V", £50 V", £100 V, £200 V, +400 V, +800 V, +1400 V
1 year accuracy? Range Signal frequency Accuracy
20 V; 50 V DC +0.05 % of reading +60 mV
100 V to 1400 V DC +0.05 % of reading £0.05 % of range
0.1Hz to 500 Hz +0.05 % of reading £0.01 % of range
>500 Hz to 5 kHz +0.1 % of reading £0.05 % of range
>5 kHz to 50 kHz +0.4 % of reading +0.05 % of range
>50 kHz to 100 kHz +(0.016*f) % of reading +0.1 % of range
>100 kHz to 1 MHz +(0.010*f) % of reading +1 % of range
>1 MHz to 2 MHz +(0.014*f) % of reading +3 % of range
f = signal frequency in kHz
Gain linearity 0.05 %
Gain drift range Typically 20 ppm/°C (max. 50 ppm/°C)
Offset drift
20Vto 100V typical 1.5 mV/°C of range max. 4 mV/°C
200 V to 1400 V typical 5 ppm/°C max. 20 ppm of range/°C
Long term stability 100 ppm/sqrt (1000 hrs)
Input resistance 10 MQ || 2.2 pF
-3 dB Bandwidth 2 MHz
Signal delay @ full bandwidth approx. 390 ns
Filter selection Push button or software
Filter (lowpass) 100, 300, 1k, 3k, 10k, 30k, 100k, 300 kHz, 1 MHz, 2 MHz®
Filter type Bessel or Butterworth 40 dB/decade
Filter characteristics
100 Hz to 1 MHz Butterworth or Bessel 40 dB/dec (2™ order; 1.5 dB @ f,)
2 MHz Butterworth 60 dB/dec (3" order; 0 to -3 dB @ 2 MHz)
Typical SFDR and SNR 10kHz bandwidth 100kHz bandwidth 1MHz bandwidth 2 MHz bandwidth
SFDR SNR SFDR SNR SFDR SNR SFDR SNR
50V 110 dB 91 dB 110 dB 82 dB 94 dB 76 dB 84 dB 73 dB
400 V 110 dB 95 dB 110 dB 92 dB 94 dB 82 dB 84 dB 77 dB
1400 V 110 dB 95 dB 110 dB 95 dB 94 dB 82 dB 84 dB 77 dB
Typical CMRR >80 dB @ 50 Hz 60dB @ 1 kHz
70 dB @ 400 Hz 48 dB @ 10 kHz
Isolation voltage Line to Ground 1.4 kVrms
Line to Line 1.8 kVrms
Protection CAT Il 600
CAT IV 300
Surge (1.2/50) +4000 V
Burst (5 kHz) +4000 V
Output voltage 5V
Output resistance 10 Ohm
Output current maximum 35 mA CAUTION: do not exceed maximum output current!
Power supply 19V 1%
Power consumption 1.2W
Power On default settings Software programable
Special functions Integrated temperature sensor
Programming interface RS-485
) 20 V and 50 V are auxiliary ranges and have a limited bandwidth.
20 V range typically 0.9 Mhz
50 V range typically 1.9 Mhz
2) Conditions for accuracy: Module temperature is calibration temperature +5 °C; humidity is 30 to 90 RH;
AC accuracy: the highest filter (2 Mhz) has to be activated. f = signal frequency in kHz.
for the 2 year accuarcy multiply all % of range and % of reading values by 1.5.
3) 2 MHz filter: exclusively Butterworth 60 dB/decade. Please consider possible bandwidth limitation of further components in the measuring chain, e.g. A/D cards or
signal conditioning mainframe
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Front panel control

LED indication:

The HSI-HV series module has a set of 8 LEDs showing the current input range (constant active)
and filter range (flashing) setting.

Filter Range Filter ‘[ 1004, Range Filter
20 Hz 1400 V 20 k@ @10 3 100V 10°
10 Hz 800 V 10800 @50 B 50V 104
3 Hz 400 V 3400 @20 B 20V 103
1 Hz 200 V 1200 @ B 102

Range ‘[V]

Push button operation:

Select range: Push the RANGE button several times shortly until the LED displays the
desired input range.
Select filter: Push the FILTER button once - the LEDs will flash for approx. 3 seconds and

display the current filter setting. Push the FILTER button within the three seconds
several times until the flashing LED displays the desired filter range.

Power On Default function

You can store the actual settings of the module in the internal EE-Prom memory. Once the module restarts,
it comes up automatically with these setting. This is important for stand alone applications and for fail save
reasons. If the function is deactivated the module automatically remembers the last pushbutton selected
range and filter.

Block diagram

The basic block diagram of the HSI-HV gives an idea of the internal structure.

INPUT HSI-HV module OUTPUT
SONNECTOR CONNECTOE
RS-485(A)| 2
RS-485(B)| 3
+9V 5
ie] — +12V 6
) | IN+ O 1 I 2nd order
= 5M 0.1 % lowpass filter reserved |7
| 3rd order (BE or BU) reserved |8
tg’ Programmable Butterworth filter 100 Hz to 1 MHz 9V 9
%_ 10k Amplifier Isolation 2 MHz or off
o L
©
c — —
s % }{ \ \ —ox5Vout |10
> GNDISO |
© G Mod
2 camer wode "N 10k GND— 40
(D —
— 0
>
5 — 2
)| © IN-0 1 I =
= 5M 0.1 % g
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Filter

The module has 9 selectable low pass filters from 100 Hz to 1 MHz. The filter characteristic could be chosen
between Butterworth 2™ order or Bessel 2™ order. The highest filter is a 3™ order filter with a guaranteed
-3 dB bandwidth of 2 MHz. This filter structure is the same for all HSI modules.

Typical filter transfer function:

cocoocoo oo T T T et T il e
oo T = § o
FEYSFOED s 2
Eft'EEEgt' =
S EEFsT TS558
gggﬁmmmg guﬁ
& ©Gow oo *
fEZfp o L5 g
oESOnDg S s
NIEDED|NI'“"“‘N"D| o =
T J oI I I 2w Y
=Tt Lz o =EL T H
= = S o= = LT
fE DT =@ =] ==
@ 2 = -
-— o ¥}
coooo o oo o o
mOm M mmm W m mom

AC accuracy with activated filter

With activated hardware filter an additional % of reading error has to be considered due to the damping of
the filter. This error depends on the signal frequency f and the selected filer frequency 0.

Frequency additional error with. activated | additional error vc{ith activated
Butterworth filter Bessel filter

fif, % of reading % of reading
<0.1 0 0
0.01 0.00 0.00
0.02 0.00 0.02
0.03 0.00 0.04
0.05 0.00 0.11
0.1 0.01 0.47
0.2 0.14 1.9
0.3 0.73 4.3
0.5 5.24 12
0.75 20.34 25

1 40.45 40.45
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HSI Ready

Please ensure that also the Hardware that carries the HSI Module
is not limiting the 2 MHz bandwidth.

Older systems may have a fix installed 350 kHz filter. The HSI series
modules will also work in these systems, but the bandwidth will be
limited to the system bandwidth.

Signal connection

HSI-HV module
=  Voltage measurement via banana plug cords

Voltage measurement up to +1000 V
only with safety banana plug cords!
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Isolated voltage amplifier

Voltage input:
Current input:
Ranges and filter:
Isolation:

Signal connection:
DAQP-V-B:
DAQP-V-BNC:
DAQP-V-D:
DAQP-V-LEMO:

+10, 2100 mV, %1, £5, £10, £50 V
Depending on shunt resistor
Button or software selection

1 kVp,,s (With banana connector)

Banana plugs

BNC connector

9-pin D-SUB connector
7-pin LEMO connector

Module specifications

1
e @1 @
0@ @1 %9 @1
k0@ Q1100 oc 109 @ 1100
5@ O @ Qo
e @11 e @11

Input ranges
Range selection
DC accuracy
10 mV range
100 mV range
1V to 50 V ranges
Gain linearity
Max. gain drift
Max. offset drift
Input resistance
Bandwidth (-3 dB)
Filters (lowpass)
Filter selection
Filter characteristics
@ 0.01, 0.1, 1, 10 kHz
@ 50 kHz
Typ. SNR @ max. bandwidth
10 mV range
10 V range
50 V range
Typical CMRR

Isolation voltage
Overvoltage protection
Output voltage

Output resistance
Output current

Output protection
RS-485 interface
Power supply voltage
Power consumption

DAQN-V
+0.01, £0.1, #1, £5, +10, £50 V
Push button

0.05 % of reading 40 pV
0.05 % of reading £100 pV
0.05 % of reading +0.05 % of range

Better than +0.03 %

40 ppm/°K

10 ppm of range /°K

1 MOhm (0.1 %)

50 kHz (x1.5dB @ f,)

10 Hz, 100 Hz, 1 kHz (¥1.5dB @ f))
Push button

Butterworth
40 dB / decade (12 dB / octave)
100 dB / decade (30 dB / octave)

61dB

78 dB

78 dB

90dB @0 Hz

78 dB @ 50 Hz

60 dB @ 400 Hz

350 V. (1 kV,s With banana connector)
+500 V. or 300 Vs

5V

<10 Ohm

Max. 5 mA

Continuous short to ground
Yes

9V (10 %)

typical 0.85 W

DAQP-V
+0.01, £0.1, £1, £5, +10, £50 V
Push button or software

0.05 % of reading 40 pV
0.05 % of reading £100 pV
0.05 % of reading +0.05 % of range

Better than £0.03 %

40 ppm/°K

10 ppm of range /°K

1 MOhm (0.1 %)

50 kHz (x1.5dB @ f,)

10 Hz, 100 Hz, 1 kHz, 10 kHz (¥1.5dB @ f,)
Push button or software

Butterworth
40 dB / decade (12 dB / octave)
100 dB / decade (30 dB / octave)

61dB

78 dB

78 dB

90dB @O0 Hz

78 dB @ 50 Hz

60 dB @ 400 Hz

350 V. (1 kV,,s With banana connector)
+500 V., or 300 V¢

BV

<10 Ohm

Max. 5 mA

Continuous short to ground
Yes

9V (10 %)

typical 0.85 W

LED state

The DAQx-V series module has a set of 6 LEDs showing the current input range (constant active) and filter

range (flashing) setting.

450134 ¢ DAQP/HIS/PAD Modules ¢ Technical Reference Manual e Printing version 2.3.4 ¢ November 18, 2020 25



A 4
DAQx-V

Input range and filter selection

The DAQx-V series module has two push buttons.

Range button: Push the RANGE button several times until the LED displays the desired
input range.
Filter button: Push the FILTER button once - the LEDs will flash for approx. 3 seconds and

display the current filter setting.
Push the FILTER button within the three seconds several times until the flashing
LED displays the desired filter range.

Block diagram

The base block diagram of the DAQP-V module gives an idea of the internal structure.

INPUT DAQP-V module OUTPUT
CONNECTORS 10mV to 1V CONNECTOR
o 5V to 50V ]
dB|91]2| IN+o— : 2nd order RS-485(A)|2
= 980K 5th order lowpass filter
Programmable 50 kHz anti- Butterworth RS-485(B)|3
20k |:| amplifier aliasing filter Isolation (4 steps) reserved |7
reserved |8
e N I e N S
Q®l=l2(7| IN-
Of»
5(4| GND 0 GND 4
6/6F12V +12V 6
3|5 9V 9V 5)
9V g
49 Attention: sensor supply voltages not isolated! 9V 9
o 128 =
©
5033 B
clm|c|c .S
m ool Q|
| Mol o
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Signal connection

DAQP-V-B module
Voltage measurement via banana plug cords

DAQP-V.

Fiter @11z

e
'\ Red IN +
O ce

DAQP-V-BNC module
Voltage measurement via BNC cord

DAQP-V

Hot:  IN+
e v Shield: IN -

JGE

DAQP-V-D module
Voltage measurement via D-SUB cord

DAQP-V

Fes 1 Not connected
o K 2 IN+
3 Not connected
5 4 GND
5 Not connected (reserved for +9 V power supply)
@ 6 +12V (+15V in conjunction with a DEWE-30-4)
[© 7 IN-
peweron 8 Not connected
e 9 Not connected (reserved for -9 V power supply)

Pin 4, 5 and 9 are normally not connected. Use only as sensor supply (not isolated)!
If signals above 60 V may appear, don’t use the metal housing of D-SUB connector!

DAQP-V-LEMO module
Voltage measurement via LEMO cord

DAQP.V

s @) 1 IN+
2 IN-
= 3 Not connected (reserved for +9 V)
4 Not connected (reserved for -9 V)
5 GND ,
(~ 6 +12V (+15 V in conjunction with a DEWE-30-4) é@g
7 Not connected
pme— 7-pin LEMO connector female
(q3 EGG.1B.307

DAQP-V-LEMO modules with 6-pin connector are fully pin compatible with the new 7-pin edition.

450134 ¢ DAQP/HIS/PAD Modules ¢ Technical Reference Manual e Printing version 2.3.4 ¢ November 18, 2020 27



A 4
DAQx-V

Notes
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Isolated voltage amplifier

Filter bandwidth:
Input ranges:
Input type:
TEDS:

Signal connection:
DAQP-LV-B:
DAQP-LV-BNC:
DAQP-LV-D:
DAQP-LV-LEMO:
DAQP-LV-SC:

Module specifications

\ 4
DAQP-LV

300 kHz, 10 selectable lowpass filters (e[ =e.

= | =
12 ranges (10 mV to 50 V) m-:‘a: _5‘55 : m?;‘EZ
AC and DC coupling software selectable ? ‘ t
Supports electronic data sheet sensors . @

s 3 ] e
Banana plugs "ol oB o

BNC connector

9-pin D-SUB connector

7-pin LEMO connector (non-standard version)
Screw terminals (non-standard version)

Input ranges unipolar and bipolar
Push button selectable ranges
Rated input voltage
Accuracy®
Unipolar
10 mV to 50 mV
100 mV to 50 V
Bipolar
10 mV to 50 mV

100 mV to 50 V

Input coupling
Gain linearity
Gain drift range
Offset drift
10 mV to 200 mV
500 mV to 50 V
Long term stability
Input resistance
Bandwidth (-3 dB)
Filter selection
Filters (low pass)
Filter characteristics

Typical SFDR and SNR:

20 mV
1V
50V
Typical CMRR

Input overvoltage protection
Isolation voltage

Sensor supply

Output voltage

\— > continued on next page ...

DAQP-LV
10 mV, 20 mV, 50 mV, 100 mV, 200 mV, 500 mV, 1V, 2.5V,5V, 10V, 25V, 50 V
10 mV, 50 mV, 200 mV, 1V, 5V, 10V, 50 V

33 Ve 46.7 Vpao 70V, according to EN-61010-1 and EN-61010-2-30
DC +0.04 % of reading +40 pV

DC +0.04 % of reading +0.05 % of range

DC +0.02 % of reading +40 pV

1Hzto 1 kHz +0.12 % of reading £0.1 % of range 40 pV

1 kHz to 10 kHz +0.32 % of reading +0.1 % of range +40 pV

DC +0.02 % of reading +0.05 of range

1Hzto 1kHz +0.12 % of reading +0.15 of range

1 kHz to 10 kHz +0.32 % of reading +0.15 of range

DC or AC software selectable (1.5 Hz standard, custom on request down to 0.01 Hz)
0.01 % of full scale

Typically 10 ppm/°K (max. 20 ppm/°K)

Uni- and bipolar

3 uV/IrK

10 ppm of Range/°K

100 ppm/sqrt (1000 hrs)

1 MOhm

300 kHz

Push button or software

10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz, 10 kHz, 30 kHz, 100 kHz

10 Hz to 100 kHz: Butterworth or Bessel 40 dB/dec (2nd order; +1.5 dB @ f0)

300 kHz: Bessel 60 dB/dec (3rd order; 0 to -3 dB @ 300kHz)

300 kHz bandwidth 100 kHz bandwidth 10 kHz bandwidth
SFDR SNR SFDR SNR SFDR SNR
100 dB 72 dB 98 dB 76 dB 97 dB 84 dB
102 dB 82 dB 99 dB 93 dB 97 dB 96 dB
102 dB 82 dB 99 dB 93 dB 97 dB 96 dB
10 mV to 1 V range: 2.5V to 50 V range:

>100dB @ 50 Hz 90dB @ 50 Hz

>100dB @ 1 kHz 65dB @ 1 kHz

83dB @ 10 kHz 55dB @ 10 kHz

350 V.

1 KVus 2

19V (+1 %), 12 V (£5 %), 200 mA resettable fuse protected?

5V
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f—bcuntinued from previous page ...

Output resistance <10 Ohm

Maximum output current 5 mA

Qutput protection Short to ground for 10 sec.

Power On default settings Software programable

Power supply OV, 1%

Power consumption 1.05 W without sensor supply

RS-485 interface Yes

TEDS Hardware support for TEDS (Transducer Electronic Data Sheet)
Supported TEDS chips DS2406, DS2430A, DS2432, DS2433, DS2431

Supported MSI MSI-V-ACC; MSI-V-RTD, MSI-V-CH-50

" Conditions for accuracy: Module temperature is calibration temperature +5 °C; humidity is 30 to 90 RH;
AC accuracy: the highest filter (300 kHz) must be activated.
For the 2 year accuracy multiply all % of range and % of reading values by 1.5

2) Although the rated input voltage is 33 V¢, 46.7 V
1KV
3 Overall current should not exceed DEWE-30-xx maximum power.

or 70 V. according to EN-61010-1 and EN-61010-2-30, the galvanic isolation has been tested with

PEAK
for 1 min.

LED state

The DAQP-LV modules have a set of 8 LEDs showing the current input range (constant active), the filter
range (flashing) and the input mode setting. Seven of the different input ranges are indicated directly by
the LEDs. The additional four input ranges (only software selectable) are indicated by lightening the two
“neighbour” ranges. For example the 25 V input range is shown by the LEDs 50 V and 10 V.

Due to the large number of low pass filters, two LEDs are used to display the current frequency. The left LED
indicates the multiplier, the right one shows the exponent with the base of 10. Example: for the 10 kHz
frequency range, the lower left and the upper right LED are flashing (1x 10* Hz = 10 000 Hz).

The U/B LED shows the input mode: If this LED is off, the bipolar input range is selected, otherwise the
unipolar mode is selected.

Input range and filter selection

The DAQP-LV module has two push buttons with multiple functions.

Range button: Push the RANGE button several times until the LED displays the desired input
range.

Pressing the RANGE button for more than three seconds changes the input
mode from bipolar to unipolar.

Filter button: Push the FILTER button once - the LEDs will flash for approx. 3 seconds and
display the current filter setting. Push the FILTER button within the three
seconds several times until the flashing LED displays the desired filter range.
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Block diagram

The base block diagram of the DAQP-LV gives an idea of the internal structure.

INPUT DAQP-LV-module OUTPUT
CONNECTORS CONNECTOR
L TEDS =
>|7|1] TEDS©Q controller @
(@][s1]
(@ AC/DC =
4la 1 5|
&5 2nd order RS-485(A)| 2
~|o lowpass filter
P 1112 IN+Q Programmable 3rd order  Bessel/Butterworth| RS-485(B)|3
980k amplifier Isolation 350 kHz filter (10 Hz to 100 kHz)| reserved |7
o 20k reserved |8
%_ — \ |—\ —o+5Vout |1
5|2|7 IN-o
I
resstiable Calibration
200 mA fuse memory
6/6| +12Vo I }
5/4| GND
815 +9V | }
49| -ov —
3| +Vs T
— o |
L

CAUTION: TEDS terminal is not isolated!

AC accuracy with activated filter

With activated hardware filter an additional % of reading error has to be considered due to the damping of
the filter. This error depends on the signal frequency f and the selected filer frequency 0.

Frequency additional error with. activated | additional error vo{ith activated
Butterworth filter Bessel filter
fif, % of reading % of reading
<0.1 0 0
0.01 0.00 0.00
0.02 0.00 0.02
0.03 0.00 0.04
0.05 0.00 0.11
0.1 0.01 0.47
0.2 0.14 1.9
0.3 0.73 4.3
0.5 5.24 12
0.75 20.34 25
1 40.45 40.45
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Signal connection

DAQP-LV-B module
Voltage measurement via banana plug cords

DAQP-LV-BNC module
Voltage measurement via BNC cord

Hot: IN +
Shield: IN -

DAQP-LV-D module
Voltage measurement via D-SUB cord

TEDS

IN +

Reserved for custom sensor supplies

GND (not isolated)

+9 V (200 mA max.)

+12 V (200 mA max.; +15 V in conjunction with a DEWE-30-4)
IN -

Reserved for custom sensor supplies

-9V (200 mA max.)

c If signals above 60 V may appear, don’t use the metal housing of D-SUB connector!

DEWETRON.

O©CoO~NOOOPSWN -

DAQP-LV-LEMO module (EoL: 01/2017)
BED Voltage measurement via LEMO cord

>
IN + 8

roo~N

1
2 IN- 7-pin LEMO connector female
R —— : 3 +9V (200 mA max.) P EGG.1B.307
@ i 18 4 -9V (200 mA max.) o
5 GND
= 6 +12V (200 mA max.; +15 V in conjunction with a DEWE-30-4)
B 7 TEDS
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Typical sensor connection

Sensor with differential output

powered by the module Current measurement
CED g Connectors Sensor CED % Connectors; Sensor
0 n
4ia 4ia
IS . ................... ==
alf Q| Qlf Q|
N o N o
711l o TEDS /\ /\ TEDS 711 TEDS
GND \ { GND
5|4|e S|4|0 4.20 mA
<l
-
12| ot " 1]2] o—t 4.20 mA
IN Output N 50 OHM output
2|7 |0— - 2|7 o0—
v v
3(5|o— : 3|50
Supply
W 11
o - o
4|9 VA v 4|9
Loop powered sensor Sensor with common ground
O [m]|Connectors Sensor O [m]|Connectors Sensor
E ? 2-wire E 2
-a 4.20 mA -a
cle £le
ol Q| ol Q|
Mol Ly N o
12V
6 6 - +Output 6 6 v+ vee
IN+ IN+
112| © 12| o— Output
50 OHM
IN- [] IN-
2|7| © 2|7 o—
GND GND
5|4| o 54| o ¢— GND
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Current measurement solutions
Current measurement up to £20 A

Different designs available

Fits to following modules:

DAQx-DMM
DAQx-V-B
DAQP-V-A-B
DAQP-V-B-B
DAQN-V-AIN-B
DAQP-LV
PAD-V8-P with CB8-B
Models
SE-CUR-SHUNT-01 20 mA shunt adaptor (50 Ohm, 0.1 %, 25 ppm/°K, 1 W)
SE-CUR-SHUNT-01-R 50 Q shunt resistor, 0.1 %, 25 ppm/°K, 0.25 W
i | for general purpose use
SE-CUR-SHUNT-03 5 A shuntbox (100 mQ, +0.1%, < 10ppm/°K)
current input via 2x 2 m cable with banana plugs
output 2x 0.3 m cable with banana plugs
SE-CUR-SHUNT-04 5 A shuntbox (100 mQ, £0.1%, < 10ppm/°K)
current input via 2 safety banana jacks
output 2x 0.3 m cable with banana plugs
SE-CUR-SHUNT-05 5 A shunt box (100 mQ, +0.1%, < 10ppm/°K)
current input via 2 safety banana jacks
o TE— 1‘ output via 2 safety banana jacks
=
@ ®
ADAP-CUR-20A 20 A, (85 A, ) current transducer (<5 mQ, +0.5%, < 50ppm/°K)

100 kHz Bandwidth, 300 VV CATIII
S=s current input via 2 safety banana jacks
. output via male D-SUB-9 connector
Automated detection possible via integrated TEDS chip
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High speed isolated voltage amplifier
Bandwidth: 2 Mhz

Input ranges: 12 ranges (10 mV to 50 V)

Input type: AC and DC coupling software selectable
TEDS: Supports electronic data sheet sensors
Signal connection:

HSI-LV-B: Banana plugs

HSI-LV-BNC: BNC connector

HSI-LV-D: 9-pin D-SUB connector

HSI-LV-LEMO: 7-pin LEMO connector

Module specifications

il

R HSI-LV

e @100
nu® 020
6100 0x0
550 0ne
110 oua
Rance @(V)

DEWETRON

(€3

o @Oy | @D | e @)
290 0:0 ) 2x00:0) 2u00:0
w©® @x0 | ©w® Osaof ©wwd Oxg
50 000 50 @nof 3150 0me
10 Owe 10 Owe 10 Guwe
range @1V1 Range @ (V1 Rance @1v1
e
e
DEweTRON DEweTRON DeweTRON
(3 (43 Ce

HSI-LV
Input ranges

Button selectable ranges 10 mV, 50 mV, 200 mV, 1V,5V, 10V, 50 V

Rated input voltage 33 Vs 46.7 Voao
1 year accuracy” Range Signal frequency
Bipolar 10 mV to 100 mV DC
25V DC
200 mV to 50 V DC
10 mV to 100 mV 0.1 Hz to 5 kHz
>5 kHz to 50 kHz
>50 kHz to 100 kHz
>100 kHz to 1 MHz
>1 MHz to 2 MHz
200 mV to 50 V 0.1 Hz to 500 Hz
>500 Hz to 5 kHz
>5 kHz to 50 kHz
>50 kHz to 100 kHz
>100 kHz to 1 MHz
>1 MHz to 2 MHz
Unipolar 10 mV to 100 mV DC
200 mV to 50 V DC

Input coupling

Gain linearity Typically 0.01 %; max. 0.04 % of full scale
Gain drift range Typically 10 ppm/°C (max. 30 ppm/°C)
Offset drift 10 mV to 200 mV: Typically 3 pVv/°C

500 mV to 50 V:

100 ppm/sqrt (1000 hrs)
1 MOhm

2 MHz

approx. 405 ns

Push button or software

Long term stability

Input resistance

Bandwidth (-3 dB)

Signal delay @ full bandwidth
Filter selection

Filter

Filter type

Filter characteristics
100 Hz to 1 MHz
2 MHz

Bessel or Butterworth 40 dB/dec

Butterworth or Bessel 40 dB/dec (2™ order; +1.5
Butterworth 60 dB/dec (3 order; 0 to -3 dB @ 2

Typical SFDR and SNR:

continued on next page

10 kHz bandwidth

100 kHz bandwidth

SFDR SNR SFDR SNR

20 mV 88 dB 78 dB 88 dB 71dB

1V 110 dB 98 dB 110 dB 95 dB

50V 110 dB 98 dB 110 dB 95 dB
Typical CMRR 10 mV to 1 V range: 2.5V to 50 V range:

50 Hz 130 dB 100 dB

1 kHz 120 dB 60 dB

10 kHz 95 dB 40 dB

100 kHz 75 dB 20 dB

70 V. according to EN-61010-1 and EN-61010-2-30

Accuracy

10 mV, 20 mV, 50 mV, 100 mV, 200 mV, 500 mV, 1V,2.5V,5V, 10V, 25V, 50 V

1+0.02 % of reading +60 pVvV

+0.02 % of reading +0.1 % of range
+0.02 % of reading +0.05 % of range
+0.1 % of reading +30 pV

+0.4 % of reading +30 pV

+(0.016*f) % of reading +0.1 % of range
+(0.010*f) % of reading +1 % of range
1(0.014*f) % of reading £3 % of range
+0.05 % of reading £0.01 % of range
+0.1 % of reading +0.05 % of range
1+0.4 % of reading +0.05 % of range
+(0.016™f) % of reading 0.1 % of range
+(0.010*f) % of reading £1 % of range
+(0.014*f) % of reading +3 % of range
1+0.02 % of reading +60 pVvV

+0.02 % of reading +0.08 % of range

Typically 10 ppm of range/°C

dB@f,)

MHz)
1 MHz bandwidth
SFDR SNR
77 dB 60 dB
93 dB 82 dB
94 dB 82 dB

DC or AC software selectable (1.5 Hz standard, custom on request down to 0.01 Hz)

100 Hz, 300 Hz, 1 kHz, 3 kHz, 10 kHz, 30 kHz, 100 kHz, 300 kHz, 1 MHz, 2 MHz?

2 MHz bandwidth

SFDR SNR
76 dB 56 dB
84 dB 75dB
85dB 75dB
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continued from previous page

Input overvoltage protection
Isolation voltage

Sensor supply

Output voltage

Output resistance
Maximum output current
Qutput protection

Power On default settings
Power supply

Power consumption
Special functions

RS-485 interface

TEDS

Supported TEDS chips
Supported MSI

350 V.

1 kVRMSS)

19V (21 %), 12 V (£5 %), 200 mA resettable fuse protected®
5V

10 Ohm

5 mA

Short to ground for 10 sec.

Software programable

BV, 1%

1.1 W without sensor supply

Integrated temperature sensor

Yes

Hardware support for TEDS (Transducer Electronic Data Sheet)
DS2406, DS2430A, DS2432, DS2433, DS2431

MSI-V-ACC, MSI-V-RTD

") Conditions for accuracy: Module temperature is calibration temperature 5 °C; humidity is 30 to 90 RH.
AC accuracy: the highest filter (2 MHz) has to be activated. f = signal frequency in kHz.
For the 2 year accuracy multiply all % of range and % of reading values by 1.5.
2) 2 MHz filter: exclusively for Butterworth 60 dB/decade - refer to filter specifications. Please consider possible bandwidth limitation of further components in the
measuring chain, e.g. A/D card or signal conditioning mainframe.
3) Although the rated input voltage is 33 Vs 46.7V, or 70 V. according to EN-61010-1 and EN-61010-2-30, the galvanic isolation has been tested with
1 kV,,s for 1 min.

RMS
4) Overall current should not exceed DEWE-30-xx maximum power.

PEAK

Front panel control

LED indication:

The HSI-LV series module has a set of 8 LEDs showing the current input range (constant active)
and filter range (flashing) setting.

Fiter (@ 100 Hz
Filter Range Range Filter
2050 ©28
20 Hz 50V 10 10 ° "05 (4] 200 mV 10°
10 Hz 10V 3 5@ @u@ 50mv 10¢
3 Hz 5V 1 1® @@ 10mV 10°
1Hz 1V u/B 102

Range (@[ V]

The U/B LED shows the input mode: If this LED is off, the bipolar input range is selected, otherwise the
unipolar mode is selected.

Power On Default function

You can store the actual settings of the module in the internal EE-Prom memory. Once the module restarts,
it comes up automatically with these setting. This is important for stand alone applications and for fail save
reasons. If the function is deactivated the module automatically remembers the last pushbutton selected
range and filter.

Push button operation:
Push the RANGE button several times shortly until the LED displays the
desired input range.

Push the FILTER button once - the LEDs will flash for approx. 3 seconds and
display the current filter setting. Push the FILTER button within the three seconds
several times until the flashing LED displays the desired filter range.

Select range:

Select filter:

Change input mode: Keeping the RANGE button pressed for more than 3 seconds, the input mode
changes from unipolar to bipolar or vice versa.
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Block diagram

The base block diagram of the HSI-LV gives an idea of the internal structure.

INPUT HSI-LV-module OUTPUT
CONNECTORS CONNECTOR
| TEDS =
J)(7|1| TEDS @ controller 2
Olm
=@ AC/DC &
o [ J. 2nd order =3
£lE lowpass filter
,E‘é;‘ 3rd order (BE or BU) RS-485(A)| 2
JEIR IN+C Programmable Butterworth filter 100 Hz to 1 MHz | RS-485(B)|3
980k amplifier Isolation 2 MHz or off reserved |7
100nF "ok reserved |8
P HO D fowsvor
>|2|7 IN-o
I
N Calibration
200 mA fuse memory
6/6| +12Vo I }
5/4| GND
35 +9V ! }
49 -9V —
3| +Vs i onf’:—
— ov
FOAY
8] -Vs

CAUTION: TEDS terminal is not isolated!
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Filter

The module has 9 selectable low pass filters from 100 Hz to 1 MHz. The filter characteristic could be chosen
between Butterworth 2 order or Bessel 2™ order. The highest filter is a 3™ order filter with a guaranteed
-3 dB bandwidth of 2 MHz. This filter structure is the same for all HSI modules.

Typical filter transfer function:

[ e R e e Y e R e R e i e e e T
rrrrrrrr - =

oo O — @ o
_ms __ STOQ
TECT IO g s =
T Eo 2B = i
EEEESS T E o
ﬁtg'ﬁ'ﬁﬁ-_-g £t g
T2 To@om D 2 ®
ml_n_mcﬂcﬂmn_ =
mmﬂJmﬂJﬂJmﬂJ T
DEE00OEE S 2
[ R A fis =1
I T T T B R
T HHIT == H H
o T =52 2= Tz M
=] === T T

=, 1 =

o= = o =

R & - =

an
a0
a0
an
-30
a0
30
30
il
30

AC accuracy with activated filter

With activated hardware filter an additional % of reading error has to be considered due to the damping of
the filter. This error depends on the signal frequency f and the selected filer frequency f0.

Frequency additional error witIE activated | additional error V\{ith activated
Butterworth filter Bessel filter
fif, % of reading % of reading
<0.1 0 0
0.01 0.00 0.00
0.02 0.00 0.02
0.03 0.00 0.04
0.05 0.00 0.11
0.1 0.01 0.47
0.2 0.14 1.9
0.3 0.73 4.3
0.5 5.24 12
0.75 20.34 25
1 40.45 40.45
HSI Ready

Please ensure that also the Hardware that carries the HSI Module
is not limiting the 2 MHz bandwidth.

Older systems may have a fix installed 350 kHz filter. The HSI series
modules will also work in these systems, but the bandwidth will be
limited to the system bandwidth.
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Signal connection

HSI-LV-B module
E=  Voltage measurement via banana plug cords

HSI-LV

Fiter @100kz)

(3

HSI-LV-BNC module
= Voltage measurement via BNC cord

HSI-LV
Fer @ 100Hz)

200 02

0100 Oxa

Range @1V)

Hot: IN +
Shield: IN -

DEWETRON

ce

HSI-LV-D module
E=  Voltage measurement via D-SUB cord

e TEDS
g N+

Reserved for custom sensor supplies
e GND (not isolated)

+9V (200 mA max.)

+12 V (200 mA max.; +15 V in conjunction with a DEWE-30-4)
IN -

Reserved for custom sensor supplies

-9V (200 mA max.)

O©COoO~NOOOPRWN-

Ce
c If signals above 60 V may appear, don’t use the metal housing of D-SUB connector!

HSI-LV-LEMO module
= Voltage measurement via LEMO cord

=
2
=

.
Fner @100z 1 6
TE88s0 2 5
L 1 IN+ 3@4
Rance @)1(V1 2 IN
- 7-pin LEMO connector female
3 9V (200 mA max.) EGG.1B.307
. R 4 -9V (200 mA max.)
® o= 5 GND
6 +12V (200 mA max.; +15 V in conjunction with a DEWE-30-4)
pewernon 7 TEDS
(e(3
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Typical sensor connection

Sensor with differential output

powered by the module

Current measurement

Connectors

a1~ |7-pin LEMO

—_

A W N

— [9-pin DSUB

© o1 N N b

4.20 mA

Sensor

50 OHM

O [m|Connectors Sensor
A
4o
ElS] | ———
s
ks /\ /\
TEDS TEDS
7(1|e
GND \ I
5|40
IN
1]2| o— +
Output
IN-
2(7|o -
+9V
3 5 [, +
Supply
w [\ ]
4|90 Vi v} N
Loop powered sensor
O [m|Connectors Sensor
E 2 2-wire
=||=) 4.20 mA
£lE
e
SO 4qov —
o
6 6 Output
IN+
112| @
[] 50 OHM
IN-
2|7 °
GND
54| o

4.20 mA
output

Sensor with common ground

Connectors

O |7-pin LEMO
O |9-pin DSUB

+12V
(-

Sensor

vcC

Output

GND
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Isolated current amplifier

30 A current peaks

5 Ay, continuous

6 ranges

300 kHz bandwidth

Signal connection

DAQP-LA-B (-S1):

Banana plugs

\ 4
DAQP-LA

DAQP-LA-B DAQP-LA

| Estmm (oo
s @ Fier (@ 100H2)

30 60
CATIII 300V weies n
CATI1600V

102200 @2 8

CATIll 300V
CATI1600V

DAQP-LA-SC: Screw terminals (non-standard version) f ‘ ] '
j‘ 3
DEWETRON DEWETRON
. pe . p (€ q3
Module specifications
DAQP-LA-B DAQP-LA-B-S1

Input resistance (Shunt) 0.1 Ohm 5 Ohm
Shunt inductance <10 nH <10 nH
Input ranges 0.1A,0.3A, 1A, 3A, 10 Apeak, 30 A peak 2 mA, 6 mA, 20 mA, 60 mA, 200 mA, 0.6 A
Continuous current max. 5 A max. 0.6 A

Peak current
DC accuracy
100 mA and 300 mA
1A to30A
2 mA and 6 mA
20 mA to 600 mA
Offset drift
100 mA and 300 mA
1A to30A
2 mA and 6 mA
20 mA to 600 mA
Gain linearity
Gain drift range
Long term stability
Bandwidth (-3 dB)
Filter selection
Filters (low pass)
Filter characterisitics

Typical SFDR and SNR

100 mA
1A
30A

Isolation voltage
Protection

Output voltage

Output resistance

Output current

Power On default settings
Qutput protection

Power supply

Power consumption
Interface

RMS
30 Amax. 10 ms; 10 Amax. 100 ms

1+0.05 % of reading £300 YA
+0.05 % of reading +0.05 % of range

typ. max.
12 20 pArFK
20 40 ppm of Range/°’K

0.03 %

Typically 20 ppm/°K (max. 50 ppm/°K)
100 ppm/sqrt (1000 hrs)

300 kHz™

Push button or software

10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz, 10 kHz, 30 kHz, 100 kHz
10 Hz to 100 kHz: Butterworth or Bessel 40 dB/dec (2nd order; +1.5 dB @ f0)

300 kHz: Bessel 60 dB/dec (3rd order; 0 to -3 dB @ 300kHz)
300 kHz 100 kHz 10 kHz

SFDR SNR SFDR SNR SFDR SNR

95dB 64 dB 95 dB 67 dB 95 dB 77 dB

102dB 82dB 103dB 85dB 113 dB 90 dB

104 dB 89dB 103dB 89dB 117 dB 91 dB

Input to Ground 1.4 kV_,

CAT 111 300 V

CAT 11 600 V

5V

<10 Ohm

5 mA

Software programable
Short to ground for 10 sec.
BV, 1%

0.7W

RS-485

(300 kHz exclusively for Bessel filter characteristic

3Amax. 10 ms; 1 Amax. 100 ms

+0.05 % of reading 6 pA
+0.05 % of reading +0.05 % of range

typ. max.
0.24 04 pArcK
20 40 ppm of Range/°’K
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Operation with push buttons

LED state

The DAQP-LA series module has a set of 8 LEDs showing the current input range (constant active)
and filter range (flashing) setting. Further functions are described below.

LED indication:

Filter Range Filter ‘ 100Hz] Range Filter
30 Hz 600mMA 30600 @6 @B 6mA 104
10 Hz 200mA 1020 @2 B 2mA 103
3 Hz 60 mA 360@ @ B 102
1 Hz 20 mA 1200 © 10"

Range ‘[ mA]

Standard functions:

Range button: Push the RANGE button several times shortly until the LED displays the
desired input range.
Filter button: Push the FILTER button once - the LEDs will flash for approx. 3 seconds and

display the current filter setting. Push the FILTER button within the three seconds
several times until the flashing LED displays the desired filter range.

Block diagram
The base block diagram of the DAQP-LA gives an idea of the internal structure.
INPUT DAQP-LA module OUTPUT
CONNECTOR CONNECTOR
RS-485(A)| 2
RS-485(B) 3
+9V 5
Q0@  INtO—— 2V J g
3rd order 2nd order reserved 8
2 Programmable Bessel filter lowpass filter MEREe
= 2 Gain amplifier Isolation (350 kHz) (10 steps) 9V 9
®|.E
S|E
§ 8 Shunt |:| t1003m\>/ | % 3{ D_ D_ —o 5Vout |10
2
> &
(3 GND 4/ 0
]
[
=)
4 n
0|5% IN-O———— =
< =
o)
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Signal connection

DAQP-LA-B (-S1) module
Current measurement via banana plug cords

DAQP-LA-SC module (EoL: 01/2017)
Current measurement via screw terminals

DAQP-LA-SC

T @
CAT 111 150 V-~
CAT IV 100 V~
p—
i IN +
'
1]
—_—
o IN-
N
DEW: |
Ce

\ 4
DAQP-LA
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Notes
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DAQP-STG

Isolated strain gage amplifier

Input ranges: 0.05 mV/V to 1000 mV/V; 500 pV to 5 V; 25 mOhm to 100 kOhm
Bandwidth: 300 kHz, 9 selectable low pass filter (10 Hz to100 kHz) api il i T
Bridge completion: Internal completion for 2 and V4 bridge (120 and 350 Ohm)

Shunt: Two internal shunts (59.88 kOhm, 175 kOhm)

Bridge Excitation: 0 to 12V or 0 to 20mA 16 bit programmable [i]
TEDS: Support for TEDS sensors and DEWETRON MSI series 9 %

DEWETRON DEWETRON

o pe o Ce (€@
Module specifications
DAQP-STG
Gain 0.5 to 10 000
Voltage input ranges 10.5, 1, £2.5, +5, +10, 25, 50, £100, £250, 500 mV, £1V, 2V, +5 V,+10 V
Sensitivity @ 5 V. excitation +0.1, £0.2, 0.5, +1, £2, +5, +10, +20, +50, +100, +200, +400, +1000 mV/V
Resistance 25 mOhm to 100 kOhm
Input impedance >100 MOhm (power off: 50 kOhm)
Input noise 7nV *VHz
Voltage input accuracy +0.05 % of reading + 0.02 % of range +10 pV
Gain drift typical 10 ppm/K max. 20 ppm/K
Offset drift typical 0.3 pV/°C + 10 ppm of range/°C, max 2 uV/°C + 20 ppm of range/°C
linearity typical 0.02 %
Excitation voltage 0,0.25,0.5,1, 2.5, 5,10 and 12 V. software programmable (16 Bit DAC)
Accuracy +0.03 % +1 mV
Drift +10 ppm/K £50 pV/K
Current limit 100 mA
Protection Continuous short to ground
Excitation current 0.1,0.2,0.5, 1, 2, 5, 10 and 20 mA software programmable (16 Bit DAC)
Accuracy 0.05% +2pA
Drift 15 ppm/K
Compliance voltage 12V
Output impedance >1 MOhm
Supported sensors 4- or 6-wire full bridge

3- or 5-wire %2 bridge with internal completion (software programmable)
3- or 4-wire % bridge with internal resistor for 120 and 350 Ohm (software programmable)"
4-wire full bridge with constant current excitation (piezoresistive bridge sensors)

Potentiometric
Resistance
Resistance Temperature Detection: Pt100, Pt200, Pt500, Pt1000, Pt2000
Bridge resistance 80 Ohm to 10 kOhm @ < 5 V. excitation
Shunt calibration Two internal shunt resistors 59.88 kOhm and 175 kOhm
Shunt and completion resistor accuracy | 0.05 % +15 ppm/K
Automatic bridge balance Input range 500 pV to 1 V: +200 % of Range
25Vto5V : £20% of Range
Bandwidth (-3 dB) 300 kHz
Filters (low pass) 10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz, 10 kHz, 30 kHz, 100 kHz
Filter characteristics 10 Hz to 100 kHz: Butterworth or Bessel 40 dB/dec (2nd order; £1.5 dB @ f0)
standard DAQP-STG | 300 kHz: Bessel 60 dB/dec (3rd order; 0 to -3 dB @ 300kHz)
Option S6 (DAQP-STG-S6) 10 Hz to 100 kHz: Bessel 80 dB/dec (4th order; +1.5 dB @ fO)
300 kHz: Bessel 60 dB/dec (3rd order; 0 to -3 dB @ 300kHz)
Typical SNR @ 100 kHz [1 kHz] 66 dB [84 dB] @ 1 mV/V
and 5V excitation 82 dB [100 dB] @ 50 mV/V
Typical CMRR @ 0.1 mV/V [1 mV/V] 160 dB [160 dB] @ DC
and 5 V. excitation 115 dB [110 dB] @ 400 Hz
110 dB [105 dB] @ 1 kHz
Isolation £350 V"
Common mode voltage +350 V. input to housing
Over voltage protection 150 V. input (+) to input (-)
Output voltage 5V
QOutput resistance <1 Ohm
QOutput current Max. 5 mA; short to ground protected for 10 seconds
RS-485 interface Yes
Supported TEDS chips DS2406, DS2430A, DS2431, DS2432, DS2433
MSI support MSI-BR-TH-x, MSI-BR-ACC, MSI-BR-V-200, MSI-BR-CH-50
Power supply voltage 19 V. (1 %)
Power consumption Typ. 1.7 W @ 350 Ohm, 2.15 W @ 120 Ohm (both full bridge @ 5 V. excitation)

Absolute max.: 3 W (maximum excitation @ maximum current)
or 70 V. according to EN-61010-1 and EN-61010-2-30, the galvanic isolation for input, excitation and TEDS

) Although the rated input voltage is 33 V.., 46,7 V.

has been tested with 350 V. for 1 min.

RMS’ PEAK
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Front panel control

LED indication:

() Power LED: This LED is always on when the module is supplied.
Power @ @ Status Status LED: This LED is flashing three times when the Module receives a valid command.

Push button operation
Module readdressing: Press the ID button for allowing the software to change the address.
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Input blockdiagram

\ 4
DAQP-STG

dltage
EBridge
Temperature |
Resitance & e £ o
Current ] g Internal 53.88 kohm = =
€2 Internal 59,68 ko =5 E x o c
Erdge 2% o = 35 2.0
Half bridge 5o =2 2 E Ig =
Quarter bridge 3 wire 120 chm £ E I €5 835
Quertertnjgezw\re?ggupm ] 8 o = Sc = g
t ohm =
i bt 4 e 200 | G E & £ | self tes_:
curcui
—— A— e, Py P, Pr —
[1] EXC+ { <ll_| Excitation
J1
6 SENSE+ I
lo| € (o] =
g o o 9 E S E [
A 3 = 0 ) E = 2
[ g S+ 14 3
o
5 HB [~
W R+ | o
2 2 ISOLATED BRIDGE AMPLIFIER w
3 N+ N i : z
2 8 +5V o "
7 |:-, IN- IN- N GND g 4
o Voltage mode HB 2
4 & Exc=0 ——e &
= L =)
GNDisoites L o)
DC
4 CNDew o—) GNDisoistes ooV 5
9 TEDS o—— TEDS | L ooV 9
T np
9 SENSE- l/
8 EXC-

constant current

20
0

Isolated amplifier blockdiagram and DEWESoft interface

ISOLATED BRIDGE AMPLIFIER
e 100 ML 2nd order
1 X lowpass filter
1 Variable Programmable Galvanic 3rd order (BE or BU)
Input Gain Gain 1 MHz anti- signal Bessel filter 10 Hz to 100 kHz

| Amplifier Amplifier Amplifier aliasing filter isolation 350 kHz or off

IN+
| 500 pv
| B N T Il E o T [N I N
Ol DHDH =

NG x20 x1.100] X1 x5
|
| g 16 Bt Laripass fiker TTI
1 g OFFSET el
| b DAC
1 &
| CAL
1 Signal
I
|
|
|
1
1

5V out

———m == == = Measurement | Bridge w
Range 100 | T
Lowpass filker |3 kHz W o
Lowpass bype Butterwaorth ¥ —
Bridge mode Full bridge w
Bridge shunt Internal 175 kohm w
r— Excitation 5 &
Output offset |0 | %

Balance sensor ][Balance ampIiFier] [Set shart: on][Set shurnk on]

Sensor unbalance  -0,6837 %

Self kest not measured
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Amplifier functions

Input range overview

Voltage | Strain gage Resistance Current source bridge
Excitation [ 0.25v [ 0.5v [ 1v [ 25v [ 5v [ 10v | 12v Max. ad- |
Input Range Range jouf?Stz?le
range
mVV mV/ | Ohm* | Ohm* | Ohm* | Ohm* | Ohm* | Ohm* | Ohm* | Ohm* | Ohm*
833.3 50000 | 20000 | 10000 | 5000 | 2000 | 1000 | 500 50 %
416.7_| 50000 5000 | 2500 | 1000 | 500 | 250 |166.67 | 100 %
166.7_| 20000 | 10000 | 4000 1000 | 400 | 200 | 100 | 83.33 | +200 %
83.33 | 10000 | 5000 | 2000 | 1000 | 500 | 200 | 100 | 50 | 33.33 | x200%
41.67 | 5000 | 2500 | 1000 250 | 100 | 50 25 | 16.67 | +200 %
20.83 | 2500 | 1250 | 500 125 | 50 25 | 125 | 8.33 | +200%
8.333 | 1000 | 500 | 200 50 20 10 5 | 417 | 200%
4.167 | 500 | 250 | 100 25 10 5 25 | 167 | +200%
2.083 | 250 | 125 | 50 125 | 5 25 | 125 | 083 | +400 %
0833 [ 100 | 50 20 5 2 1 05 | 042 | +400%
0417 | 50 25 10 5 1 05 | 025 | 047 [ +400 %
25 10 5 25 1 05 | 025 |0208 | 25 | 125 | 5 25 | 125 025 | 0.125 | 0.0833 | +400 %
1 4 2 1 04 | 02 | o1 [o083 | 10 5 2 1 05 | 02 0.05 [0.0417 | +400 %
05 2 1 05 | 02 | 01 [oo0s [oos2 | 5 25 1 05 | 025 ] 01 ] 005 0.0167 [ 400 %

Free variable gain and excitation

The gain, excitation and offset values of this module are free programmable. So it is possible to normalize
any physical sensor input signal to the +5V output of the module. By using these settings as power on
default, standalone solutions could be easily realized.

Gain: from 0.5 to 10000. The module input ranges are based on predefined gain values. The module
automatically chose the best gain combination of the internal amplifiers to keep the overall noise and drift
as low as possible.

Output offset: Could be programmed from the positive to the negative full scale range except on the
input ranges above 1V. Due to internal structure here the offset could be set from +20 % to — 20 %.

Excitation Voltage: The excitation voltage is programmable from 0 to 12 V in 185 pV steps. Setting the
excitation to 0 V for example allows you to determine the noise of the sensor cabling. The sense
terminals have to be connected to the excitation terminals all the time. Even if the remote sensing is not
required.

Excitation current: The current could be programmed from 0.1 mA to 20 mA in 0.3 pA steps. The
maximum compliance voltage is 12 V. The compliance voltage is automatically balanced around the
internal GND. This minimizes the common mode error.

Power On Default function

You can store the actual settings of the module in the internal EE-Prom memory. Once the module restarts,
it comes up automatically with these setting. This is important for stand alone applications and for fail save
reasons.

Filter

The Module has 9 selectable low pass filters from 10 Hz to 100 kHz. The filter characteristic could chosen
between Butterworth 2™ order or Bessel 2™ order. The highest filter is a 3™ order Bessel filter with a
guaranteed -3 dB bandwidth of 300 kHz. This filter structure is the same for all new generation modules
(DAQP-LV, DAQP-HV2) to have low phase shifts between the different module times over the frequency
range.
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Amplifier balance

The amplifier balance allows an automatically elimination of all internal amplifier offsets. It shorts the amplifier
inputs IN+ and IN- to the internal isolated GND reference point. Then the output offset of the module is
automatically adjusted to zero for all ranges. This function takes up to 8 seconds. Previously stored sensor
offset values are cleared. The amplifier balance is mandatory after the module reaches temperature, to
eliminate offset drift by temperature.

Sensor Balance

Typically every strain gage sensor has a certain offset. That comes from manufacturing tolerances or
because of sensor mounting. By performing a bridge balance this sensor offset could be completely removed
on the analog side up to 200 % of the actual range. This allows using the full dynamic of the AD-board
instead of losing resolution because of digital offset shifting. Output offset and sensor balance may not
exceed 200 % of range (20 % for ranges above 1 V).

Internal Completion Resistors

The DAQP-STG has an internal half bridge completion and two internal quarter bridge completions for 120
Ohm and 350 Ohm strain gages. The used high precision resistors with low temperature drift allow a long-
time stable measurement of almost every strain gage type without using an external completion network.

Internal Shunt

With two internal shunt resistors (59.88 kOhm and 175 kOhm) and one spare socket for a customised shunt,
the DAQP-STG has wide flexibility in case of shunt calibration. A jumper network gives the possibility to
connect the internal shunts to either Sense+ Sense — IN+ or IN- to be compatible to existing sensor types
and correction calculation methods. This technology is used to correct the complete measurement chain
gain error from the sensor input to the digital signal output. It is based on the known ratio between the shunt
resistor and the strain gage resistance.

Short

It switches the differential amplifier inputs IN+ and IN- from the input terminals to the internal isolated GND
reference point. With this function the absolute sensor offset could be determined.

CAL

It applies a high precision internal reference signal with 80% of the full scale value to the module. For ranges
above 1V the reference signal level is 20 % of range.

Self Test

The self test function is a software controlled procedure that checks in the first step the amplifier itself. In the
second step a basic sensor check will be performed. This test is only available in DeweSoft if an AD-Card is
installed.

Part 1: Amplifier Test
The amplifier offset is checked by using the Short function
The 80% Cal signal is applied to the amplifier. The complete isolation amplifier including the AD-Card is
checked by using this test signal.
The self test circuit switches the amplifier input to the positive excitation voltage, so also the input
amplifier is checked. Warning: if there is a short circuit on the excitation this test will fail.

Part 2: Basic Sensor Test
Bridge Sensor: It is checked if the supply current doesn’t exceed the maximum value, and if the
excitation voltage is within the predefined value.
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Signal connection

DAQP-STG-D module
Signal connection via D-SUB connector

DAQP-STG

e

Power @ @ Staus

DEWETRON

(43

O©CoO~NOOTHAWN-=-

EXC+

IN+

Sense -

GND (isolated)
R+

Sense +

IN-

EXC-

TEDS

Full bridge signal connection

6-wire and 4-wire sensor connection

EXC+

o-Sense

e

+1)
IN+ 1

TEDS

GND

& © N1 [9-pin SUBD[ O = |
T O I [8pnlEMO| O1— |

Sense:
SEXC-

[BE~oow
[EENN)

oJ'No Shield

Voltage or Current excitation is allowed.
Senses terminals have to be connected to the excitation also when 4-wire connection is used.
6-wire sensor connection: Sense+ is connected to EXC+ at the sensor

4-wire sensor connection: Sense+ is connected to EXC+ at the connector

Half bridge signal connection

DAQP-STG-LEMO module
Signal connection via LEMO connector

DAQP-STG

[0.1" 1000 mpV]

Pover @ @Sutus

8-pin LEMO connector female

EGG.1B.308.CLL

—— 4-wire connection
6-wire connection

EXC+
EXC-
IN+

IN-
Sense +
Sense -
R+
TEDS

TONOORWN =

DAQP-STG SNr326566 Rev:102

GND (isolated)

General || Info

Measurement
Range
Laowpass filker
Lowpass bype
EBridge made
Eitidge shunt
Excitation

Cukput offset

Bridge £

100 | iy
IkHz v
Butterworth »

Full bridge E¥3

Internal 175 kahm b3

5 vl ]
a ¥ | %

Balance sensor ][Ealan(e amplifier] [Set shork nn][Set shunk nn]

Sensor unbalance

5-wire and 3-wire sensor connection, potentiometric sensors

EXC+

Potentiometric Sensor

A

o-Sense

¥

Shield

[ ®w & © N1 [9pin SUBD[ = |
T S0 T © i [8pnLlEMO[ 1= |
Yl =
:F

—— 3-wire connection

5-wire

connection

Measurement
Range
Lowpass filker
Lowwpass bype
Bridge mode

200 Ohm to 10 kOhm

EBridge shunt
Excitation

Qutput offset

-0,6837 %

Self test not measured

DAQP-STG SNr:326566 Rev:102

General || Info

Cal

Bridge

2

iy

100 kHz

Butterworth

Half bridge

Inkernal 175 kohm

[k EIEIE]E]E

5

v

a hd

Yo

[ Balance sensor ][Ba\ance amnhfler] [Set shork Dn][SEt shunk Dn]

Sensor unbalance

-34,18 %

Self test not measured

Cal

5-wire sensor connection: Sense+ is connected to EXC+ at the sensor
3-wire sensor connection: Sense+ is connected to EXC+ at the connector
Voltage or Current excitation is allowed.
Sense terminals have to be connected to the excitation also when 4-wire connection is used.

A potentiometer can be seen similar to a half bridge sensor with £500 mV/V sensitivity. Therefore
potentiometric sensors can be measured with bridge amplifiers. The advantages of using the DAQP-STG for
potentiometric measurements is by adjusting the offset and range, you can focus on a certain potentiometer
position with higher resolution. The scaling is £500 mV/V equals +50 % of potentiometer position.

" 'R+ has to be connected only if shunt calibration is required, otherwise it can be left unconnected.
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Quarter bridge signal connection

3-wire sensor connection
(Sense+ is connected to EXC+ at the connector)

[4]4] o EXC+

é‘;]-i i§ense+

alo

o Re N

35| T 1 1

9|8| oLEDS T

TED

4|1 oCND -
EEn

36| ofgpee—

l4H| o Shield \i/

Sense leads (D-SUB: pin 3 and 6) have to be connected!
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DAQP-STG SNr:326566 Revi10Z

General Infa

Measurement Bridge w

Range z e mvfY
Lowpass filker 100 kHz R

Lowpass kype Butkerwarth s

Eridge mode Quarker bridge 3 wire 120 ohm |

Eridge shunt Internal 175 kohm v
Excitation 5 Y M
Qutpuk offset |0 %

Balance sensor ][Balance amphﬂer] [Sat short nn][Set shunt mn]
Sensor unbalance  -34,18 %

Self best nok measured Cal

The 3-wire quater bridge is only able to compensate symmetric wire resistance!

4-wire sensor connection
(Sense+ is connected to EXC+ at the sensor)

EXC+

: Sense+ :

R+
TN+

N

TEDS

GND

Data

TEDS|

o-Sense-

\
|
|

EXC-

[ ®w B © NO[9pinSUBD = |
[T N T ® @~ [8pinlEMO[ 1= |

o-Shield

(I
|
l
y

DAQP-5TG SNr:326566 RevilD2

Measurement Bridge v

Range z | [y
Lowpass filker 100 kHz v

Lowpass type Butterworth v

Bridge mode Quatker bridge ¢ wire 120 ohm | %

Bridge shunt Internal 175 kahm v
Excitation 5 LAkl M
Oukput offset (0 |G

[Balaﬂ(e SENSOr ][Balan(e ampIiFiEr] [Set shork Dn][Set shunt Dn]

Sensor unbalance  -34,18 %

Self kest niot measured Cal

In the quarter bridge 4-wire mode the DAQP-STG internally adjusts its excitation in that way, that on the gage
the resistor terminals exactly on the half of the excitation voltage. All wire resistances are compensated.

Resistance, RTD 2-wire and 4-wire

EXC+

% 0: Senset 1.
3

NoO-— |

[o-pin SUB-D]
[8-pin LEMO[

[ cow~

T Nos
)

L X IT
k&:

2-wire connection
4-wire connection

DAQP-5TG SNr:326566 Rev:102

General Info

Measurement | Resistance w
Range 2000 + | Ohm
Lowpass filker 10 kHz w
Lowpass bype Bessel w

Self kest not measured Cal

For resistance and RTD mode the 4-wire connection is recommended. The 2-wire connection will not
compensate the wire resistance.

RTD max. Resistor Range Current Accuracy
Type Q Q Q
PT100 390.48 500 1mA 0.9 °C %0.35 % of reading
PT200 780.96 1000 1mA 0.9 °C 20.35 % of reading
PT500 1952.4 2000 1 mA 0.85 °C +0.35 % of reading
PT1000 3904.8 10000 0.5 mA 1.6 °C 0.6 % of reading
PT2000 7809.6 10000 0.5 mA 1.4 °C +0.6 % of reading
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Voltage measurement and pV measurement

[9-pin SUB-D|
[8-pin LEMO |

2 IN+

N

! ‘ SENSOR

\/

4lH GNDisolated

isolated

Sensor with sensor supply and voltage output

DADP-STG SMr:326566 Rev:102

Measurement | Yoltage

Range | 0,5

Lowpass Filker 300 Hz

Lowpass bype Bessel

Excitation 0

Y L

Cutput offset |0

[ ZIEIE]E]E]
El
=

o

Self test niot measured Cal

to improve the common mode rejection.

DAQP-STG SNr:326566 Rev:102

CAUTION: If the excitation is not used for sensor supply it has to be deactivated by setting it to 0 V. This
will internally connect the IN- to the GND

Why to use more wire technology

Measurement Yalkage w

Range 1000 W |y
Lowpass Filer |SDD kHz M
Lowpass bype  Bessel

Excitation 10 v|i v
Cutput offset |0 Rl

Eg Sensor with Sensor with

3|2 differential output single ended

gg; output
EXC+

(13% o Sense+ v+ v+
IN+ Signal

OouT+

23 ouT

7/4| o0 ouT-

pes7e V- GND

9ls TEDS

4|H o-GND | TEDS -

Self test not measured Cal

Sensitivity: For sensor wiring typically copper cables are used. For example a 120 Ohm full bridge
connected with a 4 x 0.14 mm? cable will have an sensitivity error of 2.1 % just because of the 1.27 Ohm
wire resistance. With the 6 wire technology this could be completely compensated.

Temperature drift:

Initial error Drift because of 10 °C warm-up

Offset Sensitivity Offset Sensitivity
2-wire 25183 pm/m -4.97 % 956 pm/m -0.18 %
3-wire 0 pm/m -2.6 % 0 pm/m -0.01 %
4-wire 0 ym/m 0.0 % 0 pm/m 0.00 %
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Cables and Shielding

To keep the influence of electromagnetic disturbances as small as possible, shielded twisted pair cables are
recommended. Connect the shield to the isolated GND (Pin4) to get the best result.

The twisted pairs for full bridge, half bridge, voltage and resistance mode are:

EXC+ PIN1 and EXC- PIN8
Sense+PIN6  and Sense- PIN3
IN+ PIN2 and IN- PIN7
R+ PIN5 and GND. PIN4

isolated

If TEDS is used also the shield could be used as GND.

isolated

For quarter bridge mode:

IN+ PIN2 and Sense- PIN3
R+ PIN5 and EXC- PIN8

Supported MSI

MSI-BR-TH
MSI-BR-ACC
MSI-BR-CH-50
MSI-BR-RTD
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Notes
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High-speed isolated strain gage amplifier

Bandwidth: 2 MHz

Input ranges: 0.05 mV/V to 1000 mV/V; 500 pV to 10 V; 25 mQ to 100 kQ

Isolation: 350 VDC

HSI-ST

i HSI-STG
1
L AwTT

Power @ @ st

Bridge completion: Internal completion for 2 and V4 bridge (120 and 350 Ohm)

Shunt: Two internal shunts (59.88 kOhm, 175 kOhm)
Bridge Excitation: 0 to 12 V.
TEDS: Support for TEDS sensors and DEWETRON MSI series

Module specifications

or 0.1 to 60 mA 16 bit programmable

DEWETRON

(43

Gain
Voltage input ranges
Sensitivity @ 5 V., excitation
Resistance
Input impedance
Input noise
Voltage input 1 year accuracy”
Gain drift
Offset drift
linearity
Input coupling
Excitation voltage
1 year accuracy"
Drift
Current limit
Protection
Excitation current
1 year accuracy"

Compliance voltage
Output impedance
Supported sensors

Bridge resistance

Shunt calibration

Shunt and completion resistor accuracy
Automatic bridge balance

Bandwidth? (-3 dB)
Filters (low pass)
Filter characteristics

Signal delay @ 2 MHz bandwidth
Rise time @ 2 MHz bandwidth
Typical THD

Typical SFDR and SNR

1mV
100 mV
1000 mV

continued on next page

HSI-STG

0.5 to 10 000; free programmable

+0.5%, £13), £2.5%), 45, +10, +25, +50, £100, +250, £500 mV, +1 V, £2V, +5 V,+10 V3
+0.1%, £0.2%), £0.5%, +1, +2, +5, 10, +20, +50, +100, +200, +400, +1000 mV/V
25 mQ to 100 kQ

>100 MQ (power off: 50 kQ)

7nV * \Hz

+0.05 % of reading + 0.02 % of range £10 pV

typical 10 ppm/°K max. 20 ppm/°K

typical 0.3 pV/°K + 5 ppm of range/°K, max 2 pV/°K + 10 ppm of range

typical 0.03 %

DC or AC (-3 dB @ 1 Hz); max. DC voltage when AC coupled: 35 V
0,0.25,0.5,1,25,5,10and 12 VDC software programmable (16 Bit DAC)
+0.03 % #1 mV

+10 ppm/°K £50 pV/°K

100 mA

Continuous short to ground

0.1,0.2,0.5,1, 2, 5, 10 and 20 mA software programmable (16 Bit DAC)

0.1 mAto 5 mA: 0.05% +0.5 pA typical 15 ppm/°C
>5 mA to 60 mA: 0.3% £20 pA typical 100 ppm/°C
12V

>1 MOhm

4- or 6-wire full bridge
3- or 5-wire %2 bridge with internal completion (software programmable)
3- or 4-wire Y bridge with internal resistor for 120 and 350 Ohm (software programmable)"
4-wire full bridge with constant current excitation (piezoresistive bridge sensors)
Potentiometric
Resistance
Resistance Temperature Detection with Software linearization: Pt100, Pt200, Pt500, Pt1000
80 Q to 10 kQ @ < 5V, excitation
Two internal shunt resistors 59.88 kOhm and 175 kOhm
0.05 % =15 ppm/°K
Input range 500 pV to 25 mV: +400 % of Range

>25mVto 10 V :+200% of Range, or limited by input range to maximum +10 V
5 mV to 5V input range: 2 MHz; 500 pV: 1 MHz; 1 mV: 1.5 MHz, 2.5 mV 1.9 Mhz, 10 V: 1 MHz
100 Hz, 300 Hz, 1 kHz, 3 kHz, 10 kHz, 30 kHz, 100 kHz, 300 kHz, 1 MHz (1.5 dB @ f,)
100 Hz to 1 MHz: Butterworth or Bessel 40 dB/dec (2™ order; +1.5 dB @ f,)
2 MHz: Butterworth 60 dB/dec (3 order; 0 to -3 dB @ 2 MHz)
450 nsec
=200 nsec
95 dB, 1 KHz input signal at 1 V range
1 kHz bandwidth 10 kHz bandwidth

100 kHz bandwidth 1 MHz bandwidth

SFDR SNR SFDR SNR SFDR SNR SFDR SNR
80 dB 66 dB 80 dB 62 dB 80 dB 55 dB 47 dB 46 dB
100 dB 82 dB 90 dB 78 dB 90 dB 71dB 66 dB 60 dB
110 dB 100 dB 110 dB 97 dB 106 dB 91 dB 87 dB 79 dB

450134 ¢ DAQP/HIS/PAD Modules ¢ Technical Reference Manual e Printing version 2.3.4 ¢ November 18, 2020

55



v
HSI-STG

continued from previous page

Typical CMRR
50Hz
1kHz
10kHz
100kHz

Isolation

Common mode voltage
Over voltage protection
ESD protection

Output voltage

Output resistance
Output current

Output protection
RS-485 interface
Special function
Supported TEDS chips
MSI support

Power supply voltage
Power consumption

0.5mV to 1V range 2V to 10V range

160 dB 160 dB
126 dB 105 dB
104 dB 87 dB
87 dB 71dB

1350 V. continuous (for input, excitation and TEDS interface)

+350 V. input to housing

+30 V. input (+) to input (-)

IEC61000-4-2: £8 kV air discharge, +4 kV contact discharge

5V

10Q

Max. 5 mA

Short to ground for 10 seconds

Yes

Integrated temperature sensor

DS2406, DS2430A, DS2431, DS2432, DS2433

MSI-BR-TH-x, MSI-BR-ACC, MSI-BR-V-200, MSI-BR-CH-50

19V, (1 %)

Typ. 1.5 W @ 350 Ohm, 2 W @ 120 Ohm (both full bridge @ 5 V., excitation)
Max. 3 W (depending on sensor); overall current should not exceed DEWE-30-xx maximum power.

") Conditions fo accuracy: module temperature is calibration temperature +5 °C; humidity is 30 % to 90 % relative humidity.
2) Please consider possible bandwidth limitation of further components in the measuring chain e.g. A/D card or signal conditioning mainframe.
3) This range has limited full power bandwidth.

General description

The HSI-STG is a high speed isolated strain gage amplifier with a bandwidth of 2 MHz.The analog design of
the amplifier provides a highly accurate output voltage with very low signal delay.
Typical applications for this module:

Explosive tests

Impact tests for metal structures

High-speed pressure sensors (resistive or piezo-resistive)
High-speed, low-voltage pre-amplifier with low drift

Typical high-speed amplifiers have relatively high input drift and therefore they are not suitable for accurate
DC measurements. The HSI-STG combines a very low input drift of 0.3 yV/°C with a bandwidth of 2 MHz.

At this bandwidth the "Johnson noise" (thermal noise) of a 350 Q strain gage is already 3.5 pV. To improve
the SNR of your measurement you can use one of the 9 analog filters whenever lower bandwidth is
acceptable for your application.

Isolation:
The isolation of the module has many advantages:

It allows very high common mode voltages of up to 350 V.

Well protection. For example: If the strain gage is mounted on a 230 V power line and the isolation
of the strain gage fails.

Ground loops are eliminated

Noise reduction
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Input blockdiagram

v
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Bridge
Temperature
Resistance o L -
et 25 T— g,
S5 era S ® 2 35
Half bridge 5o S 5 T B o c B
GQuarter bridge 3 wire 120 ohm tE €8 €% > 0 -
Quarter bridge 3 wire 350 chm g 8 ] - 5 c ° 'ﬁ 1
Qs b xR £ & 5 [yseitest
- ~ g § curcui o
EXC+ - . Excitation
~= —
6 SENSE+
B G G = g
E} o <3 o =
g 3 < 2 - —
g o =
d
E+ E'l_l =
5 R+ S+ ISOLATED BRIDGE AMPLIFIER 2] |
JEES
14
IN+ { [
2l O N+ IN*+ L 445V O |1
9 o
3 AC -\ DC L
4 (e} =z
o 3 4
o 8 o
7 = IN- IN- N GND |<__> 4
E Voltage mode HB 2
=z & Exc=0 o &
L 4 =
GN Dot - L o
2 = DC
4 ENDoz (ol 3 = GNDisalstod —s+oV 5
o TeDs —{rens] o v
DC
3|  SENSE- |'> [
8 EXC- Ll
o current
2
)
s
H
f
0s
o3
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o pe . .
Isolated amplifier blockdiagram and DEWESoft interface
ISOLATED BRIDGE AMPLIFIER
e 100 ML 2nd order
I lowpass filter
1 Variable Programmable Galvanic 3rd order (BE or BU)
Input Gain Gain 3 MHz anti- signal Bessel filter 100 Hz to 1 MHz
I Amplifier Amplifier Amplifier aliasing filter isolation 2 MHz or off
IN+
! 500 v o
VT DHDH T H D D D e
: v IN- :;D x1 @I :; x5
1 _%_ 16 Bit USERES i ==Tr--
1 0 OFFSET lowpasstype [Butterworth || mmom o
| = DAC
1
| CAL
1 Signal
I
|
1
|
1
|

Range 100 - 7 m
Lowpass filter [3ookHz v]-----------------—
Lowpass type [Bessel v]———————————-—————
Bridge mode [Full bridge v]
Bridge shunt [I.ntemal 175 kohm v]
Coupling [oc -
[ Excitation 10 ~ |y
Outputoffset O - %
Sensor unbalance  -200 <= 0 ~ == 200 %

[ Balance sensor ][Balanoe ampliﬁer] [Set short on][Set shunt on]

e p—
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Front panel control

LED indication:

@ Power LED: This LED is always on when the module is supplied.
L Sl Status LED: This LED is flashing three times when the Module receives a valid command.

Push button operation
Module readdressing: Press the ID button for allowing the software to change the address.

Amplifier functions

Input range overview

Voltage | Strain gage Resistance Current source bridge
Excitation [ 025V [ 05V [ 1v [ 25v | 5V | 10v | 12V Max. ad-
Input Range Range j;lf?st::)le
range
mV/V mV/V [ Ohm* [ Ohm* [ Ohm* [ Ohm* [ Ohm* | Ohm* | Ohm* | Ohm* | Ohm*
10000 | 5000 | 2000 | 1000 | 500 50 %
500 416.7 | 50000 5000 | 2500 | 1000 500 250 | 166.67 [ £100 %
400 200 | 166.7 | 20000 1000 | 400 200 100 | 83.33 [ +200 %
400 200 100 | 83.33 | 10000 [ 5000 | 2000 500 200 100 50 33.33 | +200 %
500 200 100 50 41.67 | 5000 [ 2500 | 1000 250 100 50 25 16.67 | +200 %
250 100 50 25 20.83 | 2500 | 1250 | 500 125 50 25 125 | 833 | #200 %
100 400 200 100 40 20 10 8.333 | 1000 | 500 200 10 5 417 | +200 %
50 200 100 50 20 10 5 4.167 | 500 250 100 5 25 1.67 [ +200 %
25 100 50 25 10 5 2.5 2.083 250 125 50 25 1.25 0.83 +400 %
10 40 20 10 4 2 1 0.833 | 100 50 20 1 0.5 0.42 | 400 %
5 20 10 5 2 1 0.5 0.417 50 25 10 0.5 0.25 0.17 +400 %
2.5 10 5 25 1 0.5 0.25 | 0.208 25 12.5 5 2.5 1.25 0.25 | 0.125 [0.0833 [ +400 %
1 4 2 1 0.4 0.2 0.1 0.083 10 5 2 1 0.5 0.0417 | +400 %
0.5 2 1 0.5 0.2 0.1 0.05 | 0.042 5 25 1 0.5 0.25 0.0167 | +400 %

Free variable gain and excitation

The gain, excitation and offset values of this module are free programmable. So it is possible to normalize
any physical sensor input signal to the £5V output of the module. By using these settings as power on
default, standalone solutions could be easily realized.

Gain: from 0.5 to 10000. The module input ranges are based on predefined gain values. The module
automatically chose the best gain combination of the internal amplifiers to keep the overall noise and drift
as low as possible.

Output offset: Could be programmed from the positive to the negative full scale range.

Input offset: The input offset could be programmed up to +400 % of input range. It is automatically
recalculated when changing the measurement range. The input offset could be automatically determined
with the sensor balance function.

Excitation Voltage: The excitation voltage is programmable from 0 to 12 V in 185 pV steps. Setting the
excitation to 0 V for example allows you to determine the noise of the sensor cabling. The sense
terminals have to be connected to the excitation terminals all the time. Even if the remote sensing is not
required.

Excitation current: The current could be programmed from 0.1 mA to 60 mAin 1 pA steps. The
maximum compliance voltage is 12 V. The compliance voltage is automatically balanced around the
internal GND. This minimizes the common mode error.

Power On Default function

You can store the actual settings of the module in the internal EE-Prom memory. Once the module restarts,
it comes up automatically with these setting. This is important for stand alone applications and for fail save
reasons.
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Filter

The module has 9 selectable low pass filters from 100 Hz to 1 MHz. The filter characteristic could be chosen
between Butterworth 2" order or Bessel 2™ order. The highest filter is a 3™ order filter with a guaranteed
-3 dB bandwidth of 2 MHz. This filter structure is the same for all HSI modules.

Typical filter transfer function:

(=R =1
- =

[dE]
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30
30

(=]
=

-30

(=N}
—

[dlE]
; [dE]
; [dE]

; [dE]

10kHz_Besszel
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300kHz_Besse|

30
30

=1
=
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30
-30
-30

=1
=
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10

; [dE]

10
1]
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; [dE]

2hHz_200% _Range; [48]
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-30
30

HSI-STG step response

Inpuit signal
o
2MHz [mV]

[m¥]

1hHz_Bessel
300kHZ_Butterwiorthl

1000

500

[m¥]
[mv]

0

300kHz_Bessel

-500

Seope

1000

AC accuracy with activated filter

With activated hardware filter an additional % of reading error has to be considered due to the damping of
the filter. This error depends on the signal frequency f and the selected filer frequency f0.

additional error with activated

additional error with activated

ARG Butterworth filter Bessel filter
I, % of reading % of reading
<0.1 0 0
0.01 0.00 0.00
0.02 0.00 0.02
0.03 0.00 0.04
0.05 0.00 0.1
0.1 0.01 0.47
0.2 0.14 1.9
0.3 0.73 4.3
0.5 5.24 12
0.75 20.34 25
1 40.45 40.45

t[us]
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Amplifier balance

The amplifier balance allows eliminating automatically all internal amplifier offsets. It switches the differential
amplifier inputs IN+ and IN- to the internal isolated GND reference point. Then the output offset of the
module is automatically adjusted to zero for all ranges. This function takes up to 8 seconds. Automatically
previous stored sensor offset values are cleared.

Sensor Balance

Typically every strain gage sensor has a certain offset. That comes from manufacturing tolerances or
because of sensor mounting. By performing a bridge balance this sensor offset could be completely removed
on the analog side up to 400 % of the actual range. This allows using the full dynamic of the AD-board
instead of losing resolution because of digital offset shifting. The maximum adjustable offset is mentioned in
the range overview table. The sensor offset is stored in the module and automatically recalculated when
changing the range.

Internal Completion Resistors

The HSI-STG has an internal half bridge completion and two internal quarter bridge completions for 120
Ohm and 350 Ohm strain gages. The used high precision resistors with low temperature drift allow a long-
time stable measurement of almost every strain gage type without using an external completion network.

Internal Shunt

With two internal shunt resistors (59.88 kOhm and 175 kOhm) and one spare socket for a customised
shunt, the HSI-STG has wide flexibility in case of shunt calibration. A jumper network gives the possibility to
connect the internal shunts to either Sense+ Sense — IN+ or IN- to be compatible to existing sensor types
and correction calculation methods. This technology is used to correct the complete measurement chain
gain error from the sensor input to the digital signal output. It is based on the known ratio between the shunt
resistor and the strain gage resistance.

Short

It switches the differential amplifier inputs IN+ and IN- from the input terminals to the internal isolated GND
reference point. With this function the absolute sensor offset could be determined.

CAL
It applies a high precision internal reference signal with 80% of the full scale value to the module.

AC coupling

The HSI-STG has an AC coupling circuit integrated. That allows removing DC components of the signal and
using a much smaller input range. The maximum DC input voltage should not exceed +35 V..

Self Test

The self test function is a software controlled procedure that checks in the first step the amplifier itself. In the
second step a basic sensor check will be performed. This test is only available in DeweSoft if an AD-Card is
installed.

Part 1: Amplifier Test
The amplifier offset is checked by using the Short function
The 80% Cal signal is applied to the amplifier. The complete isolation amplifier including the AD-Card is
checked by using this test signal.
The self test circuit switches the amplifier input to the positive excitation voltage, so also the input
amplifier is checked. Warning: if there is a short circuit on the excitation this test will fail.

Part 2: Basic Sensor Test
Bridge Sensor: It is checked if the supply current doesn’t exceed the maximum value, and if the
excitation voltage is within the predefined value.
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Signal connection

HSI-STG-D module HSI-STG-LEMO module
—  Signal connection via D-SUB connector —  Signal connection via LEMO connector
1 EXC+ V778N % 1 EXC+
Pover @ @ s 2 IN+ Fover @ @ s 2 g 2 EXC-
3 Sense - 3 IN+
4 GND (isolated) 8-pin LEMO connector female 4 |N-
5 R+ EGG.1B.308.CLL 5 Sense +
6 Sense + ; T 6 Sense-
7 IN- . 7 R+
8 EXC- 8 TEDS
9 TEDS H GND (isolated)

DEWETRON DEWETRON

Full bridge signal connection

6-wire and 4-wire sensor connection e
P an prrsm— A—— —
elo] Range 100 + 7 mupv
f‘,é Lowpass type  Butterworth
(571 i) . .
e o— 4-wire connection  Srdoemode
----- 6-wire connection e

9/g|oLEDS Data :

TEDS Caoupling Dc -
4H (el D Excitation 5 -

Cutput offset 0 - o

gg o-E)e(r](is-g: ----------------------------------- Sensor unbalance  -200 <= 0 + <=200%
74 g\‘h_ield \L I [ Balance sensor ][Ealance amphﬁer] [Set short on][Sat shunt on]
EA u e — VJ __SEIF test not measured cal

Voltage or Current excitation is allowed.

Senses terminals have to be connected to the excitation also when 4-wire connection is used.
6-wire sensor connection: Sense+ is connected to EXC+ at the sensor

4-wire sensor connection: Sense+ is connected to EXC+ at the connector

Half bridge signal connection

5-wire and 3-wire sensor connection, potentiometric sensors

Potentiometric Sensor

— A

1[1]o£xC : .

6|5|o—260se+ | _ _ K ————— . ___ ____ _ _ 5

[alo] = Range 100 * T mvv

@l o

;;' , E Lowpass type  Butterworth

slrofe—) 5 —

o|g|o-EDS ra Cowig o ]

4|H o-CND TEDDS Excitation 5 v ]

Qutputoffset 0 - %

g g O.E)e(fcl.:ﬁl‘ """"""""""""""""""" Sensor unbalance  -200 <= 0 v <=200%

Shield k [Balance sensor ][Ealance ampiiﬁer] [Set short on][Set shunt on]
i
(4H motmesswed  [_cal
3-wire connection 5-wire sensor connection: Sense+ is connected to EXC+ at the sensor

""" &I Gl 3-wire sensor connection: Sense+ is connected to EXC+ at the connector

Voltage or Current excitation is allowed.

Sense terminals have to be connected to the excitation also when 4-wire connection is used.

A potentiometer can be seen similar to a half bridge sensor with £500 mV/V sensitivity. Therefore
potentiometric sensors can be measured with bridge amplifiers.

" 'R+'" has to be connected only if shunt calibration is required, otherwise it can be left unconnected.
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Quarter bridge signal connection

3-wire sensor connection

(Sense+ is connected to EXC+ at the connector)

T ——

%% g Sense+ : Range 100 - TV

:g - Lowpass type  Butterworth

EL A s

57| o A } s
Coupling oC A

TEDS

op B o ]

4H GND D Outputoffset 0 - %

36 omg-_l Sensor unbalance  -200 <= 0 v <=200%

8|2 EXC- [Balanoe sensor ][Balanoe ampliﬁer] [Set short on][sat shunt oﬂ]

l4H| o Shield \i/ not measured Ccal

Sense leads (D-SUB: pin 3 and 6) have to be connected!

The 3-wire quater bridge is only able to compensate symmetric wire resistance!
4-wire sensor connection

(Sense+ is connected to EXC+ at the sensor)
oExe:
65 ;’M: Range 100 - T my
“é g Lowpass type  Butterworth
EE N i
i m } s s
o|g|o-TERS ( \ RS [Eareag oG b

GND ' ‘ TEDS| Excitation 5 V
4[H© ' ' D) Outputoffset 0 - %
3l6 o%(%ﬂ' — ? Sensor unbalance  -200 <= 0 <= 200%
8|2 = \- [Balance sensor ][Balam:e ampliﬁer] [Set short on][Set shunt cn]
l4H|o Shield v\/ not measured Cal

In the quarter bridge 4-wire mode the HSI-STG internally adjusts its excitation in that way, that on the gage
the resistor terminals exactly on the half of the excitation voltage. All wire resistances are compensated.

Voltage measurement and pV measurement

T Range 0.5 - T mv
lolons A Lowass e
IN- . ' SENSOR Coupiing bc =
714 U Excitation 0 -
4H GNDisolated Outputoffset 0 - oo
Sensor unbalance 0 %
not measured Cal

CAUTION: If the excitation is not used for sensor supply it has to be deactivated by setting it to 0 V. This
will internally connect the IN- to the GND. to improve the common mode rejection.

isolated
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Sensor with sensor supply and voltage output
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Eg Sensor with Sensor with

= differential output single ended

§ 5 output
EXC+

(13 % o Sense+ v+ v+
IN+ Signal

2 ouT+

e ouT

74|00 ouT-

8 8 EXC-— V- GND

9ls TEDS 1

4/ o-GND | TEDS -TEDS

Resistance, RTD 2-wire and 4-wire

EXC+

% o: Senset 1.
3

NoO-— |

[9-pin SUB-D]
[8-pin LEMO[

2-wire connection
----- 4-wire connection

[ ocow~

T Nos
)

- X
ﬁE

o] 1 |
Measurement [\u'chage - ]
Range 1000 > " my
Lowpass filter [300 kHz - ]
Lowpass type [Bessel - ]
Coupiing [oc -
Excitation 10 ~v -]
Cutputoffset 0O - %
Sensor unbalance 0 %

Self test not measured Cal

Measurement [Resistanoe - ]
Range (2000 ~|" otm
Lowpass filter [10 kHz v]
Lowpass type [Bessel v]
Coupling [oc -
Sensor unbalance 0 %

Self test not measured Cal

For resistance and RTD mode the 4-wire connection is recommended. The 2-wire connection will not

compensate the wire resistance.

HSI-STG RTD accuracy
RTD max. Resistor | Excitation current Range Accuracy
Type Q mA Q
PT100 390.48 1 500 0.5 °C +0.14 % of reading
PT200 780.96 1 1000 0.4 °C £0.15 % of reading
PT500 1952.4 1 2000 0.35 °C £0.14 % of reading
PT1000 3904.8 0.5 10000 0.4 °C 0.2 % of reading
PT2000 7809.6 0.5 10000 0.4 °C 0.2 % of reading

HSI-STG resistance accuracy

Range Excitation current Accuracy

Ohm mA

100k 0.1 20 Q +0.6 % of reading
10k 0.5 0.8 Q0.2 % of reading

2000 1 0.2 Q £0.15 % of reading
1000 1 0.1 Q £0.15 % of reading
100 1 30 mQ £0.15 % of reading
10 1 10 mQ +0.15 % of reading
0.5 5 2 mQ £0.11 % of reading
0.1 10 1 mQ +£0.55 % of reading
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Why to use more wire technology

Sensitivity: For sensor wiring typically copper cables are used. For example a 120 Ohm full bridge
connected with a 4 x 0.14 mm? cable will have an sensitivity error of 2.1 % just because of the 1.27 Ohm

wire resistance. With the 6 wire technology this could be completely compensated.

Temperature drift: Copper has a temperature drift of 0.4 %/°C. This is especially a problem at quarter
bridges, because also the offset changes with the wire resistance. The following table shows the
difference between the 3 wiring methods for a 120 Q strain gage with a 50m cable at 0.25 mm? diameter.

Initial error Drift because of 10 °C warm-up
Offset Sensitivity Offset Sensitivity
2-wire 25183 pm/m -4.97 % 956 pm/m -0.18 %
3-wire 0 pm/m -2.6 % 0 pm/m -0.01 %
4-wire 0 ym/m 0.0 % 0 um/m 0.00 %
Cables and Shielding

To keep the influence of electromagnetic disturbances as small as possible, shielded twisted pair cables are
recommended. Connect the shield to the isolated GND (Pin4) to get the best result.

The twisted pairs for full bridge, half bridge, voltage
and resistance mode are:

PIN 1: EXC+
PIN 8: EXC-
PIN 6: Sense+
PIN 3: Sense-
PIN 2: IN+
PIN 7: IN-
PIN 5: R+
PIN 4: GND.

isolated

PIN 4: GND.

isolated

For quarter bridge mode:

PIN 2: IN+
PIN 3: Sense-
PIN 5: R+
PIN 8: EXC-

PIN 4: GND.

isolated

If TEDS is used it is recommended to mount the TEDS chip nearby the module. The ideal case would be if
the chip is mounted inside the DSUB housing.
The maximum distance between module and TEDS chip: 20 m.

High-speed strain gage measurement (>100 kHz)

For high speed applications (bandwidth >100 kHz) it is not recommended using the internal completion
circuit, especially if you have long sensor cables. Usually it is better using external completion resistors
nearby the strain gage or use full bridge sensors. The advantage is you will get a differential signal out of the
sensor. Disturbances and sensor cable included noise will be attenuated by the modular CMRR. Also lower
resistance values of the strain gages reduces the noise because of lower thermal noise and signal source
resistance. These resistors should have the same value as the srtain gage. They should also have a low
temperature coefficient. A value below 50 ppm/°C is recommended.
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Shielding / Noise reduction

Strain gage measurement on a metal structure

~ Capacitive coupling
Isolated strain gage

Signal conductors
(twisted pairs)

(DEWE-System (DEWE-2600)

Signal HSI-STG
GNDi

System GND (chassis terminal) . .
U J

A\

3x2x0.25

System GND

It is always important that you connect your DEWETRON system ground (chassis terminal) to the ground
potential of your measured object. This guarantees that the measurement system is not floating against the
measured structure. It could simply be a connection to the metal structure of your proving ground. In case of
an automotive application for example, it would be a connection to the cars chassis. Only if the DEWETRON
system and the measured structure have an earth connection the system grounding line might not be
needed.

Strain gage measurement on a conducted metal structure F

Isolation

(DEWE'SyStem (DEWE'2600) Isolated strain gage

Signal conductors
Signal HSI-STG
—]
GNDi

(twisted pairs) Conducted structure
System GND (chassis terminal) . ,
& J

3x2x0.25

I\

System GND

Isolation

If the strain gage is mounted on a conducted material you get additional problems. You can't connect the
system GND directly to the structure anymore because this would short circuit it or apply dangerous voltages
to the measurement instrument. You get the working voltage cpacitive coupled into your signal across the
thin isolation film of the strain gage. To get rid of that problem, you can connect the isolated ground of the
HSI-STG to the conducted structure. That allows the input amplifier to float with the working voltage and so
the coupling is minimized. Also in that case it is recommended using external completions like described in
chapter "High-speed strain gage measurement”.

CAUTION: Since the cable is on working voltage potential, it is necessary to take care about the isolation
of the cabling and connectors. For savety reasons use a coupling capacitor of 10 nF 1000V instead of the
direct connection between cable and conducted structure.
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HSI Ready

Please ensure that also the Hardware that carries the HSI Module
is not limiting the 2 MHz bandwidth.

Older systems may have a fix installed 350 kHz filter. The HSI series
modules will also work in these systems, but the bandwidth will be
limited to the system bandwidth.

Supported MSI

MSI-BR-TH
MSI-BR-ACC
MSI-BR-CH-50
MSI-BR-RTD
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Isolated strain gage amplifier

Protection:
Input sensitivity:
Ranges and filter:

Bridge offset:

Bridge completion:
Shunt calibration:
Custom range:

Signal connection:

Fully isolated (input and excitation)
0.5 mV/V to 1000 mV/V
Button or software selection

Automatic bridge offset adjustment
(approx. £200 % of range)

Internal completion for %z and %4 bridge (120 and 350 Ohm)
Two internal shunts or external shunt calibration possible
Programmable range for sensitivity, excitation and offset
9-pin D-SUB or 8-pin LEMO connector

Module specifications

Y

J
DAQP-BRIDGE-A

[1-somun ]
Fiter (@ 2]

| k0@ @5 1ol

(O

DEWETRON

) (8

J
DAQP-BRIDGE-A

[1-somi]

Fiter (@ 2]
2k50@ @10

a

DEWETRON.

) (CC

Gain
Input ranges

@ 5 V. excitation
Range selection
Input impedance
DC accuracy
Gain linearity
Excitation voltage

Accuracy

Drift

Protection
Bridge types

Bridge resistance
Shunt calibration
Zero adjust
Bandwidth (-3 dB)
Filters (lowpass)
Filter selection
Filter characteristics

Typ. SNR @ max. bandwidth

Typical CMRR

Overvoltage protection
Isolation

Output voltage
Output resistance
OQutput current
Output protection
RS-485 interface
TEDS support

MSI support

Power supply voltage
Power consumption

DAQP-BRIDGE-A

20 to 1000

+5, £10, £25, +50, £100, +250 mV
+1, £2, £5, +10, +20, 50 mV/V
Push button or software

> 100 MOhm

+0.1 %

+0.05 %

0.05 % +1 mV

typ. 20 ppm (max. 40 ppm)

Continuous short to ground

Full bridge

> bridge with internal completion (software programmable)

120 Ohm to 10 kOhm (down to 87 Ohm on request)

Full automatic, +200 % of F.S. (via push button or software)
20 kHz (+1.5 dB @ f0)

10 Hz, 100 Hz, 1 kHz, 5 kHz, 20 kHz (+1.5 dB @ f0)

Push button or software

Bessel or Butterworth (software programmable)
40 dB / decade (12 dB / octave)

71 dB @ Gain 1000

79 dB @ Gain 20

73dB @ 0 Hz

71 dB @ 400 Hz

70dB @ 1 kHz

10 V.

350 V. (for input and excitation)

5V

<10 Ohm

Max. 5 mA

Continuous short to ground

Yes

No

Manually support of MSI-BR-TH-x adapter
V. (1 %)

Max: 3 W (depending on sensor)*

0.25,0.5, 1, 2.5, 5 and 10 V. software programmable (5 V. = default setting)

4 bridge with internal resistor for 120 and 350 Ohm (software programmable)

Two internal shunt resistors or external resistor for shunt calibration (175k & 59k88)

Typ. 1.44 W @ 350 Ohm, 1.83 W @ 120 Ohm (both full bridge @ 5 V. excitation)

* WARNING: Older DEWE-RACK-16 systems supplies only 18 W!
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LED state

The DAQP-BRIDGE-A series module has a set of 6 LEDs showing the current input range (constant active)
and filter range (flashing) setting. Further functions are described below.

Input range and filter selection
The DAQP-BRIDGE-A series module has two push buttons with multiple functions.

Range button: Push the RANGE button several times shortly until the LED displays the desired
input range.
Filter button: Push the FILTER button once - the LEDs will flash for approx. 3 seconds and

display the current filter setting.

Push the FILTER button within the three seconds several times until the flashing
LED displays the desired filter range.

Both buttons have additional functionallity:
Apply shunt resistor: Press the FILTER button for more than 3 seconds to apply the internal shunt
resistor as long as you keep the button pressed.

Zero reference: Press the RANGE button for more than 3 seconds to shortcut the module input
as long as you keep the button pressed.

Zero amplifier offset: Press the RANGE button for more than 3 seconds (Zero reference). Keep the
RANGE button pressed and push in addition the FILTER button. This will set
the module offset to zero. The calibration values will be stored in the module!
This function is independend from the sensor and takes approx. 15 seconds!

Zero sensor offset: Press both RANGE and FILTER button at together for more than 3 seconds.
This will set the offset of a connected sensor to zero. The sensor offset
correction is working within 200 % of full scale range.

Block diagram
Base block diagram of the DAQP-BRIDGE-A module:

INPUT DAQP-BRIDGE-A module OUTPUT
CONNECTORS CONNECTOR
1] @]

)
3
28 14-bit =
i DAC Ey
%—%- 5th ord Gal 2nd ord RS-485(A)12

® | th order alvanic nd order
Differential 16-bit PGA Offset 160 kHz anti- signal lowpass filter RS-485(B)|3
input amplifier (gain 1 to 50) control  aliasing filter isolation (5 steps) reserved |7
(gain 4) reserved |8
3|2 IN+ — — — —] —o+5Vout |1

ngy W PH s HooH 3 HE e
Hi4| 'solated
GND Jl_solated
GND
Excitation  Excitation Supply

amplifier setting isolation +12V 6
6|Sense+ GND 4
1 16-bit +9V 5
8 DAG DC/DC %_9\/ .
El _usolated GND —
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Amplifier input

The DAQP-BRIDGE-A series module has an internal bridge completion and shunt calibration. The internal
schematic diagram below should give an idea how the module operates and make the connection easier.

This schematic and the connection diagrams on the next pages are only valid for DAQP-BRIDGE-A
modules revision 2.0 or newer!

Half bridge Quarter bridge Shunt
completion Input zero completion resistance calibration
> 1 5V output Vi V+ [1]1]e
Sense + Sense + 6|5|¢
52 RS-485 (A
* 4 g § § S b E
»3  RS-485(B) el = S = i 3| |8 Ha
- 8 gl ¢ elde o
> 4 g GND = e |32
= = O |22
5 Q vov < 3 o |92
Z L o | S w
= (0} ! z
o =] : =z
o o ! i (@]
- 1] ! ; (&]
2 [a] | 1 1 o SH = 9| 8¢
o i ; '—1 : R+ 2 |57
'5 5 IN + 3 : IN + % 213]¢
o 3 IN - ‘ : IN- = 7|4
2 v C-
> 6 +12V @ = /
£ STB8 .
> 7 reserved 6 = 2 = i 3 g
o 25¢! 138
> 8 reserved @ SGgt;! @
Sense - T : Sense - 3|6l
5 9 9V V- V- 18]2s
Signal connection
DAQP-BRIDGE-A module DAQP-BRIDGE-A-LEMO module
Signal connection via D-SUB connector Signal connection via LEMO connector
e e ] 6
o .}\m 1 V+ e .A[\m 2 7 1 V+
Rigst 2 IN+ Rigst 3 g 2 V-
Range @) mvv] Range (@) mVV]
3 Sense - 3 IN+
4 |solated GND 8-pin LEMO connector female 4 |N-
EGG.1B.308.CLL
5 R+ 5 Sense +
6 Sense + Q ﬂlit EE'E'E'EEﬂ = 6 Sense -
7 IN- 7 R+
8 V- 8 Shunt
e 9 Shunt e Housing Isolated GND

CAUTION: The sensor shield can be connected to either pin 4 (D-SUB version only) or the housing of the
9-pin D-SUB / 8-pin LEMO connector, depending on your application.
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Full bridge signal connection

6-wire sensor connection 4-wire sensor connection

[1}1] otz A [1]1] ot A
6/5/0 Sense+ 1 1 550 Sense (+

2[3 |01 \ } 2(3 ]It

= T — =
;éc Shield Y ;ﬁc Shield Y

Sense leads (D-SUB: pin 3 and 6; LEMO: pin 5 and 6) have to be connected!

Half bridge signal connection

3-wire sensor connection

rloe A
6/5|0 Sense+

[2o]

S

|312] "

gg IN+

3|6 O-S"—"SE—J

8[2| oL

4 |H| o-Shield \i/

Sense leads (D-SUB: pin 3 and 6; LEMO: pin 5 and 6) have to be connected!

Quarter bridge signal connection

3-wire sensor connection

V+

§ense

o=

1
6

Shunt"
SRy N
TN+ 71 1

oense=—

Sense leads (D-SUB: pin 3 and 6; LEMO: pin 5 and 6) have to be connected!

[’ 00w To-pinsuB-D] NO1©
[T No [gpinLEMO| o~

'Shunt' has to be connected only if shunt calibration is required, otherwise it can be left unconnected.

Potentiometric and pV measurements

For potentiometric and uV measurements with bridge amplifiers please refer to DAQP-BRIDGE-B
description.
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Potentiometric measurements

using DAQP-BRIDGE-A and DAQP-BRIDGE-B modules
A potentiometer can be seen similar to a half bridge sensor with £500 mV/V sensitivity. Therefore
potentiometric sensors can be measured with bridge amplifiers.

The advantages of using bridge amplifiers for potentiometric measurements: only one multifunctional module
with high bandwidth and a programmable offset (by adjusting the offset and range, you can focus on a
certain potentiometer position with higher resolution).

Module configuration
DAQP-BRIDGE-A: Excitation: 0.5V
Range: 500 mV/V

DAQP-BRIDGE-B: Excitation: 1V
Range: 500 mV/V

Always change the excitation voltage before changing the input range, otherwise you will not get the
required 500 mV/V range.

The following table shows how the mV/V ranges are calculated. The ranges depend on the gain and the
excitation voltage.

Excitation 0,25V 0,50 V 1,00 V 2,50V 5,00 V 10,00 V
Input Range Bridge module range [mV/V]
+500 mV 2000 1000 500 200 100 50
+250 mV 1000 500 250 100 50 25
+100 mV 400 200 100 40 20 10
+50 mV 200 100 50 20 10 5
+25 mV 100 50 25 10 5) 2,5
+10 mV 40 20 10 4 2 1
5 mV 20 10 5) 2 1 0,5
2.5 mV 10 5 2,5 1 0,5 0,25
+1 mV 4 2 1 0,4 0,2 0,1
+500 yVv 2 1 0.5 0.2 0.1 0,05

(, = decimal point)

Sensor connection

DAQP-BRIDGE-x Potentiometric Sensor

v+ N
o-Senset

N [o-pin SUB-D[ DO —
W [g-pin LEMO [ O = |
200 Ohm to 10 kOhm

[» oow

H

Shield v
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MV measurements

using DAQP-BRIDGE-B modules

The differential amplifier of the DAQP-BRIDGE-B module is designed to measure small voltages (with very
low offset drift and high amplification). These are exactly the same requirements than for yV amplifiers.

By setting the bridge input type to Voltage you can select input ranges from £0.5 mV to £500 mV.

The advantages of using bridge amplifiers for yV measurements: only one multifunctional module with high
bandwidth, a lot of input and filter ranges and a programmable offset (Auto Zero).

Module configuration

DAQP-BRIDGE-B: Inputtype: Voltage
Ranges: 0.5 to 500 mV

Signal connection

DAQP-BRIDGE-x Circuit
]3]0t A\ Vi
[3]2]

ElF
Bl
1212
74| o-N= V-
4H

o-hiEld \=/ GND

DAQP-BRIDGE-x

IN+ /.\ V4

[ N JopinsuBD[ N |
[ & [8pnLEMO[ @ |

o Shicl \/

For multi module measurement, the GND of one module should be connected to circuit GND, the other
module GND connector(s) should be connected with 10 nF capacity for best results (high and low frequency
shielding and sensing), but can be left open also.
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Carrier frequency amplifier

Bandwidth:

Input ranges:

Sensor Excitation:

Bridge completion:

Shunt:
TEDS:

Module specifications

max. 9.6 kHz

Bridge: 0.1 mV/V to 1000 mV/V
LVDT: 5 mV/V to 1000 mV/V
Capacity: 20 pFto1 uF

Programmable voltage and frequency up to
S Vieys/ 20 kHz; remote sense support

Internal completion for %2 and %4 bridge
(120 and 350 Q)

Two internal shunts (50 kQ, 100 kQ)
Support for TEDS sensors
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N DAQP-CFB2

" [0.1..1000 mV/V|
fiter @)1 2]

8w. 5 @ @xma0

2@ @xo10
a0 1@ @x1 0
100046, @ @:0110

Range @ mVv]

/

fii

_—
e

| ifprmiangs

DEWETRON

C€

Bridge input ranges
Inductive bridge input ranges
Capacitive input Ranges
Bridge resistance

Excitation voltage level
Excitation voltage accuracy
Excitation voltage frequency
Maximum excitation current
Excitation voltage synchronisation
Excitation voltage drift
Excitation frequency drift
Nonlinearity

Accuracy bridge mode

Max. offset drift

Max. gain drift

Balance adjusting range
Phase adjustment range
Balance adjusting accuracy
Supported sensors

Shunt calibration

-3 dB Bandwidth
Reconstruction filter
Signal filters (low pass)
Filter characteristics
Typ. SNR @ 1000 Hz [100 Hz]
and 2 V- excitation
Over voltage protection
Output voltage

Out current

Output protection
Power consumption
Supported TEDS chips
Weight

DAQP-CFB2

0.1 mV/V to 1000 mV/V

5 mV/V to 1000 mV/V

20 pF to 1 yF

60 - 5000 Q depending on excitation voltage
1,2,5 VRMS sensed excitation provided

0.05 % of value + 200 pV

0.6; 1; 2.5; 5; 10; 20 kHz sine wave +100 ppm
50 mA,,s short circuit protected

internal crystal oscillator or external

typically 20 ppm/K

typically 2 ppm/K

+0.02 % FS

typically 0.1 % of reading £0.05 % of range
+0.003 pV/V/K 40 ppm of Range/K

+30 ppm/K

+400 % of Range (+200 % at 1 V excitation)
+90° (inductive mode only)

within £0.1 % FS

4- or 6-wire full bridge

inductive full bridge
inductive half bridge (typically LVDT Sensors)
internal 50 kQ and 100 kQ Shunt

Completion and shunt resistor accuracy | +0.05 %

max 9.6 kHz

10, 30, 100, 300, 1 kHz, 3 kHz

2" order Bessel or Butterworth (40 dB/ decade)
78 dB [85dB] @ 1 mV/V

80 dB [87 dB] @ 100 mV/V

+10V

5V

5 mA

continuous short to ground

max. 1.5 W

DS2406, DS2430, DS2432, DS2433, DS2431
within 250 (+30) g

3- or 5-wire Y2 bridge with internal completion (software programmable)
3-wire Y4 bridge with internal resistor for 120 and 350 Q (software programmable)

7" order Butterworth, automatically adjusted to excitation frequency * 0.48
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General description

The signal path of the DAQP-CFB2 is completely analog. This reduces the signal delay to the absolute
minimum, which is a huge advantage in comparison to a DSP based bridge amplifier with AD and DA
conversion. DSP based bridge amplifiers always have a delay due to the calculation. The analog design
makes the DAQP-CFB2 a perfect choice for control loop applications, where a fast response is required.

The main advantages of the carrier frequency technology are:

eliminating thermo voltages

extremely low 1/f noise

electrical disturbances like the 50/60 Hz signal are totally suppressed
very high offset stability

The typical applications for this module are:

Long term strain measurement

Strain gage measurement in harsh electromagnetic environment
LVDT sensor measurement

Capacitive sensor measurement

Frontend amplifier for control loops

Test-bed signal conditioning

The DAQP-CFB2 replaces the older DAQP-CFB module. The new module has a higher accuracy and
supports many more features. Despite of all improvements, it is still compatible with the older DAQP-CFB.
Even the standard command set, except custom range settings, is downward compatible. Replacing the old
CFB by the new one should not require any changes in terms of sensor connection.

Front panel control

LED indication:

0.1.. 1000 mV/V

Filter Range Fiter (@)1 Hz] Range Filter
B.W. smyvy RN x100 300 Hz
2mVN a1 @ @x @ x10 100 Hz
3000 Hz TmVvV  100Ad@ @010 x1 30 Hz
10000 Hz Cust. Range @ [ mvV ] x0.1 10 Hz

The DAQP-CFB series module has a set of 8 LEDs showing the current input range (constant active)
and filter range setting (flashing). Functions are described below.

Push button operation:
Assign module address: Press the ID button for allowing the software to change the address.

Select range : Push the RANGE button several times shortly until the LED displays the
desired input range.

Select Filter: Push the FILTER button once - the LEDs will flash for approx. 3 seconds
and display the current filter setting. Push the FILTER button within the
three seconds several times until the flashing LED displays the desired filter

range.
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Apply shunt:

Apply Zero ref.:

Amplifier balance:

Sensor balance:

\ 4
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Press the FILTER button for more than 3 seconds to apply the internal shunt
resistor as long as you keep the button pressed.

Press the RANGE button for more than 3 seconds to shortcurcuit the module input
as long as you keep the button pressed.

Press the RANGE button for more than 3 seconds (zero reference). Keep the
RANGE button pressed and push the FILTER button in addition. This will set
the module offset to zero. The calibration values will be stored in the module!
This function is independent from the sensor and takes approx. 2 seconds!

Press both RANGE and FILTER button together for more than 2 seconds.
This will set the offset of a connected sensor to zero. The sensor offset
correction is working within 400 % of full scale range.

Factory default: Press both RANGE and FILTER button at power up for approx. 3 seconds to
set the amplifier to factory default settings (full bridge, 100 mV/V, 5 V.,
Bessel, module address 0x00, 100 kQ shunt, power-on-default off,
manual control).
o DAQP-CFB2
D
2c Single
-E % master Crysta\
%) _EE" ':E; oszillator
INPUT &8 5 cx| Save n OUTPUT
CONNECTOR ° * P o | P . CONNECTOR
[1]  Exc+ 02X \I_ o SYNC  [g]
gg 0.6 to 20 kHz L 7 @
=3 Master
6| SENSE+ 0—— |l> 25V,
z 1)) E] E] ] 2
1% & 8 8 3 - B
[a] - o
.S c
3 &
[ \ \ \ \ 7" order 2" order [
reconstruc-  lowpass filter
° RS tion filter 10 Hz to 3 kHz,
0o %MPF B el | 048 xf, OFF
2 IN+ 1 | .
= T D HH e S b o |
TT33pF [Tgmo kQ wel T
Inductive I
lfull bridge EI:I OFFSET |~
- DAC Phase
—{ adjustment
3| SENSE- ¢ N =0
g L
8 EXC- - <
+7 V, 50 mA
9|  TEDS ©
4] GND O

Free variable gain and offset

The programmable gain amplifier (PGA) combined with the variable gain amplifier (VGA) allow a wide input
gain from 0.1 mV/V to 1000 mV/V. The offset is free programmable between 400 % of the input with a
resolution of 17 bit. So it is possible to normalize almost any sensor signal to the £5 V amplifier output.
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Excitation Voltage

The excitation voltage is programmable to 1, 2 or 5 V. The carrier frequency is programmable to 0.6,1, 2.5,
3, 5, 10 or 20 kHz. When the module is configured as “stand alone” or as “single” the frequency is based on
a crystal oscillator. When it is switched to external clock a PLL synchronizes the excitation with the external
signal. The EXC+ and EXC- voltage is always balanced around GND. That allows using the ground potential
as shield. For high accuracy strain gage measurement it is recommended using lower frequencies. When
higher bandwidth is required use higher carrier frequencies.

Remote Sense

The DAQP-CFB2 supports remote sense. That means that the excitation voltage loss in the sensor cable is
compensated. The sense line terminals are internally connected to the excitation via a 100 kQ resistor. For
accurate voltage regulation there has to be also an external connection. Even if the remote sense function is
not required. Sense has to be connected to EXC.

Phase adjustment

In inductive mode the phase of the amplifier needs to be adjusted to compensate the phase shift due to
sensor and wiring. The DAQP-CFB2 is able to compensate £90° with the phase sensitive rectifier.

Output offset

The output offset can be programmed from positive to negative full scale range. This is useful if the DAQP-
CFB2 is used as an analog signal conditioner.

Input offset

The input offset can be set +400 % of the input range. It is automatically recalculated when changing the
measurement range. The input offset is automatically determined with the sensor balance function.
Internal Completion Resistors

The DAQP-CFB2 has internal half bridge completion and internal quarter bridge completion wiring for
120 Q and 350 Q strain gages. High precision resistors with low temperature drift allow a long-term stable
measurement of almost every strain gage type without using an external completion network.

Internal Shunt

A 50 kQ and a 100 kQ shunt resistor can be applied to the bridge internally. This is called “shunt calibration”.
With this technique the whole measurement chain (sensor, amplifier and analog-to-digital conversion) can be
checked. The table below shows the shunt calibration results for typical strain gage resistance values.

Strain gage Resistor ~ Shunt resistor Result

120 Q 50 kQ 0.6 mV/V
120 Q 100 kQ 0.3 mV/V
350 Q 50 kQ 1.74 mV/IV
350 Q 100 kQ 0.87 mV/V

The shunt resistor check is not possible in inductive bridge operation mode.

Amplifier balance

Balance amplifier allows eliminating all internal amplifier offsets automatically. It switches the differential
amplifier inputs IN+ and IN- to internal GND. Then the output offset of the module is adjusted to zero for all
ranges. This function takes up to 8 seconds. Previously stored sensor offset values are cleared.

76



\ 4
DAQP-CFB2

Sensor Balance

Typically every strain gage sensor has a certain offset. This arises from manufacturing tolerances or from
sensor mounting. By performing a sensor balance the sensor offset can be removed on the analog side up
to 400 % of the actual range. This allows using the full range of the AD board instead of losing resolution
because of digital offset shifting. The maximum adjustable offset is mentioned in the range overview table.
The sensor offset is stored in the module and is recalculated automatically when changing the range.

Short

It switches the differential amplifier inputs IN+ and IN- to internal GND. With this function the absolute sensor
offset can be determined.

Cal

Independently from the input signal this function sets the output to 80 % of the actual range. The calibration
signal is based on the excitation voltage. So this is a simple check of the excitation voltage. Typical reason
why the excitation is not working are short circuit of the excitation at the cabling or sensor defects, too

high load for the excitation amplifier (please decrease the excitation voltage) or incorrect setting of the
synchronisation mode (no master assigned).

Filter

The DAQP-CFB has two filters. The first is a 7™ order Butterworth filter for signal reconstruction. The cut off
frequency of this filter is automatically 0.48* carrier frequency. The second filter stage is a programmable 2
order filter. The characteristic can be chosen between Bessel and Butterworth. This filter is compatible to
most other DAQP series modules. OFF-mode means bypassing the 2" order filter.
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DAQP-CFB2 Step Response

The 7th order Butterworth filer has an overshoot of 14 % in time domain. Bessel filters do not have any
overshoot.

Docococococooooocooo

Step ; [-]

o

Synchronizing multiple amplifiers

The high amplification of strain gage amplifiers requires to synchronize the excitation voltage if multiple
channels are used. This is done with pin 8 of the back plane connector. When mixing DAQP-CFB and
DAQP-CFB2 modules please consider that the DAQP-CFB amplifier only support 5 kHz excitation.

The DAQP-CFB2 offers three synchronisation modes:

Single: DAQP-CFB2 uses the internal crystal oscillator and outputs no synch signal.
Master: DAQP-CFB2 uses the internal crystal oscillator and serves a synch signal.
Slave:

DAQP-CFB2 synchronises the excitation voltage to the synchronisation signal. No sync
amplifier is required anymore when DAQP-CFB2 is used in slave mode. When switching into
slave mode the frequency is auto detected and cannot be changed anymore.

Sync of up to 16 channels:

U v U ~uU _
o -~ oN [32] ‘.‘ <t ‘K—]
o o o o o o
=} =} . =] . =] . =] =}
kel kel =\ ° —\ Rl kel o
o o o (<] [s] (s}
= = ® = l = ! = =
\ \_
Tece Tece e e e
Master Slave Slave Slave Slave

Synchronisation of the carrier frequency is required when:

Sensor cables of different CFBs are nearby

Sensors are mounted on the same metal structure (capacitive signal coupling)
No synchronisation is required when:

Isolated sensors are on non-conductive structures

For ranges above 100 mV/V because of the low amplification and therefore less influence of crosstalk
between wires and cables.

In some special DEWETRON Racks pin 8 is already in use for customized sensor supply voltage level. If
so, only single mode operation is possible.
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Signal connection

DAQP-CFB2
[0:1 - 1000 mVY]
ter @ Hz)
5. 5 @ @xman
2@ @x010
00 1@ @x 2
100046, @ @201 10
Range @ mvv]

DEWETRON

(43
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Excitation

Amplifier gain
5
10

12.5
20
25
50
100
125
200
250
500
1000
1250
2000
2500
5000
10000
12500
25000

1V,

mv/\V

1000
500

200
100
50

20
10

0.5

0.2

Bridge mode accuracy

2 VRMS
Input ranges
mv/V
500

200

100
50

20

1
0.5

0.2
0.1

5 VRMS
mv/\V
200
100

50

20
10

0.5

0.2
0.1

0.1% of reading +0.05% of range
0.1% of reading £0.05% of range
0.1% of reading +0.05% of range
0.1% of reading +0.05% of range
0.1% of reading £0.05% of range
0.1% of reading +0.05% of range
0.1% of reading £0.05% of range
0.1% of reading +0.05% of range
0.1% of reading +0.05% of range
0.1% of reading £0.05% of range
0.1% of reading +0.05% of range
0.1% of reading £0.05% of range
0.1% of reading +0.05% of range
0.1% of reading +0.05% of range
0.1% of reading £0.05% of range
0.1% of reading +0.05% of range
0.2% of reading £0.2uV/V*
0.2% of reading +0.2uV/V*
0.2% of reading £0.2uV/V*

*) only specified for 5 kHz excitation frequency.

O©CoO~NOOOHAWN-=-

EXC+

IN+
SENSE -
GND

R+ / Shunt
SENSE+
IN-

EXC-
TEDS
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Full bridge signal connection

6-wire and 4-wire sensor connection

EXC+ -

o-Senset |

o-R+"
IN+

4-wire connection

TEDS

6-wire connection

£ © NO1 [9-pin SUBD[ O = |
T O W [8pinlEMO| 01— |

Data
) TEDS
Sense- | oo j_ _) _________
3B|TExC
7 e T
l4]H o Shield U

Voltage or current excitation is allowed.
Sense terminals have to be connected to excitation also when 4-wire connection is used.

Half bridge signal connection

5-wire and 3-wire sensor connection, potentiometric sensors

Potentiometric Sensor

EXC+

A\

o-Senset T __

200 Ohm to 10 kOhm

[N ®w & © NG ppinSUB-D = |
m =
Z|
- +[t

1

3-wire
5-wire

connection
connection

General

Measurement lm

Range m iy

Lowipass filker | OFF B

Bandwidth 2.4 kHz

Bridge mode m

Bridge shunt OfF =

Excitation 2% rms (Bridge » 80 ohm) j IS kHz j
Qutput offset |0 | %

Sensor unbalance  -200 <= |0 ¥ | <=200%

Balance sensor| Balance ampl. | Short on | Shunt on |

Mode |single o
Amplifier C balanced

Measurement Bridge 'I

Range Eoo | - |7 mufy

Lowpass filker  |OFF -

Bandwidth 1.44 kHz

Bridge mode m

Bridge shunt Leli 2

Excitation 2\ rms (Bridge > 80ohm) =] f3kH: 7]
OutpLt offset [0 - %

Sensor unbalance  -2000 <= |0 | <=200%

Balance sensorl Balance ampl.l Shart onl shunt onI

Mode

Single: I cal

amplifier C balanced

Sense terminals have to be connected to excitation also when 4-wire connection is used.
A potentiometer works like a half bridge sensor with £500 mV/V sensitivity. The scaling is:

0 % position equals -500 mV
100 % position equals +500 mV

'R+' has to be connected only if shunt check is required, otherwise it can be left unconnected.
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Quarter bridge signal connection
3-wire sensor connection

(Sense+ is connected to EXC+ at the connector)

— ] Measurement |sndge 7]

1 EXC+ —[5

6 gm: Range 1 iy

Ell Lowpass Filker OFF el

é Banduwidth 288 Hz

%. Bridge mode m

? R+ /\ Eridge shunt QFF -

2| oINE [ } Exchation  |2Vrms (Bridge > 00 ctm) ™

9 TEDS _ ouputoffst 0 T%
TEDS| Sensorunbalance -200<= I v] <=200%

4 GND D Balance sensar | Balance ampl. | Short an| Shunt on

3 Sense- Mode [Srge ]

8 EXC- Amplifier C balanced

4] o-Shield \i/

Sense leads (D-SUB: pin 3 and 6) have to be connected!

3-wire quarter bridge is only able to compensate symmetric wire resistance!

Inductive bridge sensors (LVDT)
Linear Variable Differential Transformers

| Connectors Displacement sensors
1| Exc Pressure sensors
[

gloSenser [

IN+ . g 2 2-wire connection
2|0 e | 4-wire connection

[ ]

GND
4|o——

Sense: _| . ¢
K P S T B T
8loEXC

Inductive half-bridge sensors

| Connectors

EXC+
O

Sense+
o

o -

2-wire connection
_____ 4-wire connection

N
o
Core

oo
=
X
o
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Capacitance measurement

Capacitance measurement of the DAQP-CFB2 works with the following technology. It applies a determined
excitation AC voltage with 5 kHz to the capacitor. The module measures the current through the capacitor
by using the 120 Q completion resistor as a shunt. Depending of the unknown impedance, this current is
phase shifted to the excitation voltage. The 90° component of this current is proportional to the unknown
capacitance. Only this component is amplified and rectified.

| Connectors Capacitors of | Connectors Capacitors of
1| oEXCH 10 to 1000 nF 1] oBxc: 20pF to 10nF
6 cSense+ G Sense+
5|0~ 5
2 °IN+— *—I ———————————————————— -4 2 RG174
70— 7 —
— Cx
—— Cx
Sense-

g cEXC— A

—
— | E—

—— 2-wire connection
————— 4-wire connection

Sensor connection:

4-wire connection only makes sense for the ranges from 10 nF to 1 pF. For ranges below 10 nF use two
shielded cables for the measurement leads to avoid measuring parasitic capacitances.
Connect shield to pin 4 (GND).

Measuring small capacitances:

To improve measurement accuracy of small capacitances, perform a sensor balance with the test leads open
to subtract the residual capacitance of the DAQP-CFB2 and the leads.

CAUTION: To avoid possible damage to the DAQP-CFB, disconnect circuit power and discharge all
high-voltage capacitors before measuring capacitance.

Capacitance measurement accuracy
Range Excitation voltage DC accuracy
[nF] [VRMS]
1000 0.25 1 nF£0.3 % of reading
500 0.25 500 pF £0.3 % of reading
200 0.25 200 pF £0.3 % of reading
100 0.25 100 pF 0.3 % of reading
50 4 50 pF +0.3 % of reading
10 5 10 pF £0.3 % of reading
5 5 5 pF £0.3 % of reading
1 5 1 pF 0.3 % of reading
0.5 5 0.5 pF 0.3 % of reading
0.2 5 0.2 pF £0.3 % of reading
0.1 5 0.2 pF£0.3 % of reading
0.05 5 0.2 pF £0.3 % of reading
0.02 5 0.2 pF 0.3 % of reading
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Why use more wire technology

Sensitivity: For sensor wiring typically copper cables are used. For example a 120 Q full bridge
connected with a 4 x 0.14 mm? cable will have an sensitivity error of 2.1 % just because of the 1.27 Q

wire resistance. By using the 6 wire technology, this can be completely compensated.

\ 4
DAQP-CFB2

Temperature drift: Copper has a temperature drift of 0.4 % /°C.This is especially a problem at quarter
bridges, because also the offset changes with the wire resistance. The following table shows the
difference between the 3 wiring methods for a 120 Q strain gage with a 50 m cable 0.25 mm?2.

Initial error Drift because of 10 °C warm-up
Offset Sensitivity Offset Sensitivity
2-wire 25183 ym/m -4,97 % 956 pm/m -0.18 %
3-wire 0 um/m -2.6 % 0 um/m -0.01 %
Cables

To keep the influence of electromagnetic disturbances as small as possible shielded twisted pair cables are
strongly recommended. Connect the shield to the GND or the housing (pin 4).

The twisted pairs for all bridge modes are:

EXC+ PIN1 and EXC- PIN8
Sense+ PIN6 and Sense- PIN3
IN+ PIN2 and In— PIN7
R+ PIN5 and GNDisolated PIN4

For quarter bridge mode the pairs are:

IN+ PIN2 and Sense — PIN3
R+ PIN5 and EXC- Pin8

If TEDS is used it is recommended mounting the TEDS chip nearby the module. The ideal case would be if
the chip is mounted inside the D-SUB housing. The maximum distance between modules and TEDS chip is
20 m.
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Notes
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High dynamic signal amplifier

Supported sensors:

Input sensitivity:

Bandwidth:

Sensor connection:

IEPE® sensors

5V, £1.66 V, 500 mV, £166 mV, 50 mV

(Gain 1, 3, 10, 30 and 100),

push button or software selection

300 kHz

BNC connector

Module specifications

)

DAQP-ACC-A
l

ICP Input

DEWETRON

D (€
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Ranges
Gain
Range / gain selection
Gain error
Sensor types
Sensor excitation
Input impedance
Input voltage range
Voltage <4V
Voltage > 19 V
Input protection
IN+
IN- (shield)
Bandwidth (-3 dB)
Filters (highpass)
0.5 Hz filter
5 Hz filter
Filters (lowpass)

Filter selection
Filter characteristics
up to 100 kHz
300 kHz
Typical SFDR and SNR

5000 mV

500 mV

50 mV
Output voltage
Output resistance
Output current
Qutput protection
RS-485 interface
Power supply voltage
Power consumption

DAQP-ACC-A

1, 3,10, 30, 100

Push button or software
0.5 %

IEPE® sensors only

4t019V
,Shortcut’ detection
,No sensor‘ detection

max. -10 to 28 V
max. 20 mA

0.32 s time constant
0.032 s time constant

Push button or software
Butterworth

300 kHz bandwidth

SFDR SNR

92 dB 90 dB

88 dB 85 dB

71dB 68 dB

5V

<10 Ohm

Max. 5 mA

Continuous short to ground
Yes

£9 V. (£10 %)

¥5V, £1.66 V, £500 mV, £166 mV, 50 mV

4 or 8 mA (software selection), 10 %, up to 28 V.
5 or 7 MOhm (depending on time constant), in parallel with 1.2 nF

From selected highpass filter to 300 kHz (+2 to -5 dB @ fg)
0.5 Hz and 5 Hz (software selection)

1 kHz, 10 kHz, 100 kHz, 300 kHz
other filter steps available as an option on request

100 dB / decade (30 dB / octave)
80 dB / decade (24 dB / octave)

100 kHz bandwidth

SFDR SNR
100 dB 91dB
100 dB 89 dB
90 dB 73 dB

Typical 0.8 to 1.0 W (depending on sensor)

10 kHz bandwidth

SFDR SNR

103 dB 93 dB
100 dB 92 dB
82 dB 80 dB
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LED state

The DAQP-ACC-A series module has a set of 6 LEDs showing the current input range (constant active) and
filter range (flashing) setting. The ERR LED will displays shortcut and no sensor connected.

Input gain and filter selection
The DAQP-ACC-A series module has two push buttons.

Gain button: Push the GAIN button several times until the LED displays the desired input
range.
Filter button: Push the FILTER button once - the LEDs will flash for approx. 3 seconds and

display the current filter setting.
Push the FILTER button within the three seconds several times until the
flashing LED displays the desired filter range.

Block diagram

The base block diagram of the DAQP-ACC-A gives an idea of the internal structure.

INPUT DAQP-ACC-A module OUTPUT
CgNNECTOR CONNECTO&
u RS-485(A)| 2
o RS-485(B)|3
z Sensor status +9V 5]
o0 28V detection +12V 6
B 48mA 'y 5th order reserved |7
ﬂ lowpass filter reserved |8
Programmable Butterworth 9V 9
amplifier (4 steps)
- 10R | | 15 nF
oL IN+ O { — | i D_ 5Vout |1]o
, ) GND 4|0
| 1nF 5Hz 0.5 Hz

1 [
5
e} 1%}
o€l GND c>—-|_ 2M 20M 2
@ 5
L L &

Sensor connection

IEPE® sensor connection
) Connect IEPE® sensor to BNC connector

DAQP-ACC-A

DEWETRON

® C€
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Dynamic signal amplifier

Supported sensors:

Input sensitivity:

IEPE® input:
Charge input:
Output:

Sensor connection:

IEPE® and charge sensors
(selection via push button)

Push button or software selection
0, 20, 40 and 60 dB (x5 V, £500 mV, £50 mV, £5 mV)
5, 50, 500, 5000 and 50000 pC

Acceleration, velocity and displacement

BNC connector

Module specifications

[
I
I
|

S

A

DAQP-CHARGE-A

iter @1z
5020 @ @401k
1K 0@ @010
% 2@ @on

Range (@I 3B]

01 A@ @ 10
1v@ @

@

DEWETRON

) C€

Supported sensors
Sensor type selection
Input ranges
IEPE® input
Charge input
Gain accuracy
Input range finetuning
Range selection
Integration
LED indicators
Range and filter
ICP LED
OVL LED
A, Vand D LED

Constant current source
Filters (highpass)
Filters (lowpass)

Filter selection

Filter characteristics

Bandwidth (-3 dB)
Typ. SNR @ max. bandwidth

5000 pC

500 pC

50 PC

5pC

5pC
Output voltage
Output noise
RS-485 interface
Power supply voltage
Power consumption

DAQP-CHARGE-A
IEPE® and charge sensors
Push button or software

0, 20, 40, 60 dB (5 V, £500 mV, £50 mV, +5 mV)

5, 50, 500, 5000, 50000 pC

1%F.S.

programmable

Push button (fixed) or software (all)

Single (velocity) or double (displacement), 0 dB at 15.9 Hz

5 LEDs

Active with connected IEPE® sensor, inactive for charge input
Overload control (output voltage > 5 V)

Indicator for acceleration, velocity and displacement output
3.2t0 5.6 mA, >24V

0.1 Hz, 1 Hz, 10 Hz (+2 dB @ f0)

100 Hz, 1, 3, 10, 50 kHz (+2 dB @ f0)

Push button or software

Butterworth

80 dB / decade (24 dB / octave)

0.1 Hz to 50 kHz (+2 dB @ f0)

90 dB

87 dB

73 dB

54 dB

60 dB @ 10 kHz

5V (6 V peak voltage)

< 8 mV (all ranges with 50 kHz filter)
Yes

9 V. (10 %)

0.6 W to 1.2 W (depending on sensor)*

) CAUTION: The following systems only support 10 DAQP-CHARGE-A modules at once, due to high start-up current.
DEWE-2010 series, DEWE-2500 series, DEWE-5000 series, DEWE-30-16 with DC option, DEWE-50-USB2 with DC option

LED state

The DAQP-CHARGE-A series module has a set of 6 LEDs showing the current input range (constant active),
the filter range (flashing) and the input overload (OVL). Another 4 LEDs display the current output state
acceleration, velocity or displacement output and the input type (IEPE® or charge) and the highpass filter
setting.
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DAQP-CHARGE-A

Input range and filter selection

The DAQP-CHARGE-A series module has three push buttons with multiple functions.
Range button: Push the RANGE button several times shortly until the LED displays the
desired input range.

Filter button: Push the FILTER button once - the LEDs will flash for approx. 3 seconds and
display the current lowpass filter setting.

Push the FILTER button within the three seconds several times until the
flashing LED displays the desired filter range.

Shift button: Press the SHIFT button for more than 5 seconds to change between IEPE® and
charge input. If IEPE® input is selected, the C/I LED is active after sensor
connection. If charge input is selected, the C/lI LED is inactive.

The buttons have additional functionallity:

Output type: Press the SHIFT button, keep it pressed and push the RANGE button to
change between acceleration, velocity and displacement. The current state is
displayed by the LEDs A(cceleration), V(elocity) and D(isplacement).

Output filter: Press the SHIFT button, keep it pressed and push the FILTER button to
change the highpass filter. The highpass filter state is displayed by the 4 LEDs.

Block diagram
The base block diagram of the DAQP-CHARGE-A gives an idea of the internal structure.

INPUT DAQP-CHARGE-A module OUTPUT
CONNECTOR CONNECTOR
|| 26 V/T\ RS-485(A)|2
5 i, RS-485(B)|3
z +9V 5
On/Off +12V 6
B 047 Wk 4th order  1st order reserved |7
lowpass filter highpass  Integrator reserved |8
Programmable Butterworth filter (off, single 9V 9
4M7 amplifier (5 steps) (3 steps) or double)
. ICP ICP
oL IN+O—— ’/—{ }— % D_ — |/ — J. #5Vout |1|0
Charge LS 50..5k pC Charge
P GND 4|10
50k pC

=
ke] 10nF5% Sensor status %)
02 GNDC ﬁ detection la$
< c
Z | | | =
L | &
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Sensor connection

IEPE’ or charge sensor connection

Press SHIFT button for more than 5 seconds to select IEPE® input (C/I LED is active after sensor

= connection) or charge input (C/I LED is inactive).
* 200 G
Rerge @168
01 A@ @0 10
1v@ @w

@

DEWETRON

® (3

BNC to Microdot adapter

One adapter is included in the shipment
as standard for each DAQP-CHARGE-A module.

CAUTION

Using an IEPE® sensor with charge input selected (or a Charge sensor with IEPE® input selected)
will not destroy the module or the sensor, but the measured values will be incorrect.

When using the fine tuning option of the input range (3686 steps per decade), the module is no
longer in a calibrated state. In this case the input range LED’s are not active!
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Notes

90



Dynamic signal amplifier

Input protection:
Input sensitivity:
Dynamic:
Charge drift:
Bandwidth, filter:

Custom range:

Module specifications

\ 4
DAQP-CHARGE-B

| )

| DAQP-CHARGES

Isolated input (1 kV ESD) ;‘,7]
8 ranges from 100 pC to 1 000 000 pC
Up to 93 dB .
< 0.03 pC/sec .

100 kHz, 9 selectable low pass filters a\

(10 Hz to 100 kHz) L0 ]
Completely free programmable sensitivity and offset N .

Input ranges

Range selection
Gain accuracy

Gain linearity
Bandwidth (-3 dB)
Filters (lowpass)
Filter selection
Filter characteristics

Coupling

Time constant / Highpass filter
100 pC to 2000 pC
2001 pC to 40000 pC
40001 pC to 200 kpC

Drift input current @ 25 °C
Temperature range storage
Temperature range operating
Relative humidity

Offset drift

Amplifier reset

Offset after reset

Typ. SNR @ max. bandwidth
Range 100 pC
Range > 2000 pC
Ouput noise
@ 100 kHz
@ 30 kHz

Cable noise

CMR

Isolation

Input overvoltage protection
Output voltage

RS-485 interface

Power supply voltage
Power consumption

DAQP-CHARGE-B
Push button or software

+0.05 %
100 kHz (1.5 dB @ f0)

Push button or software

AC coupled
2sec/0.07 Hz

40 sec /3.9 mHz
1000 sec/ 0.16 mHz

< +0.03 pC/s

50 ppm of Range/°’K
Push button or software

0.3 mV,

RMS

0.12 MV,
<10°pC

+0.01pC,,¢
+0.008 pC,,s
RMS/pF
350 V.

1 kV ESD

5V

Yes

V. (21 %)

+100, +500, +2 000, £10 000, +40 000, +200 000, £1 000 000 pC

0.5 % of range (1 % of range for 100 and 500 pC)

10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz, 10 kHz, 30 kHz, 100 kHz (¥2 dB @ f0)

Bessel or Butterworth (software programmable)
40 dB / decade (12 dB / octave)

AC or DC software selectable

DC coupled @ 25°C; max. 60 % relative humidity
>20000 sec
>50000 sec
>70000 sec

-30 °C to +85 °C (-22 °F to 185 °F)
-5 °C to +60 °C (23 °F to 140 °F)
0 to 60 % at 60 °C (140 °F), non-condensing

+2 mV or £1 pC (greater value is valid)

76 dB (82 dB @ 30 kHz / 85 dB @ 10 kHz )
81 dB (89 dB @ 30 kHz /93 dB @ 10 kHz )

< 0.02 pC/V (difference between input and output ground)

1.5 W to 3.5 W (depending on signal range and frequency)
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LED state

The DAQP-CHARGE-B series module has a set of 7 LEDs showing the current input range (constant active),
the filter range (flashing). A selected custom range is displayed with constant lightening of the highest both
range LEDs. The LED labeled with HP displays the state of the high pass filter: if the LED is active, the high
pass filter is used, if the LED is flashing, the module is in reset mode.

Due to the large number of low pass filters, two LEDs are used to display the current frequency. The left
LED indicates the multiplier, the right one shows the exponent with the base of 10. Example: for the 10 kHz
frequency, the LED 1 and & are flashing (1x 10* Hz = 10 000 Hz).

Input range and filter selection
The DAQP-CHARGE-B series module has two push buttons with multiple functions.

Range button:

Filter button:

Push the RANGE button several times shortly until the LED displays the desired
input range. If a special custom range is defined in the module, it can be
selected before the highest range (1x 10% pC = 1 000 000 pC) is activated.

Pressing the RANGE button for more than one second will activate the reset
function.

Push the FILTER button once - the LEDs will flash for approx. 3 seconds and
display the current lowpass filter setting.

Push the FILTER button within the three seconds several times until the flashing
LED displays the desired filter range.

Pressing the FILTER button for more than one second will activate
the highpass filter.

Environmental conditions

To stay within the time constant and the input drift specification of the DAQP-CHARGE-B, it is essential that
the module is not exposed to high moisture.

CAUTION:

A

The DAQP-CHARGE-B module requires special environmental conditions! The
module has an extremely low input drift and very high time constants. Therefore some
internal components have extremely high isolation resistances. To obtain this
characteristic, the DAQP-CHARGE-B must not be exposed to high moisture, temperature
or dust. High moisture can dramatically reduce the time constant of the module. If the
module has been exposed to high humidity, it is recommended to power on the module at
least 48 hours in a dry environment before a measurement starts. Permanent damage
must be expected if the module exceeds the specified temperature range.

If there is a faint suspicion the module has been exposed high temperature or moisture, DEWETRON
strongly recommend a factory calibration check.
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Block diagram
Base block diagram of the DAQP-CHARGE-B module:

INPUT DAQP-CHARGE-B module OUTPUT
CgNNECTOR 106 CONNECTOE
HPF — 11
— RS-485(A)|2
5 Reset ¢— ~—¢ RS-485(B)|3
< 100 nF +9V ©
Range 3 0—\—i }—1 +12V 6
— 3.9nF reserved |7
Range 2 ¢— ? 5th order  Galvanic  2nd order reserved |8
220 pF 16-bit PGA Offset 200 kHz anti- signal lowpass filter 9V 9
Range 1 4 | (gain 0 to 15) control  aliasing filter isolation (9 steps)
- 100 R
ofgl  INv+oO—{L—1 — > M D_— }g — D_—<315Vout 10
GND 4|0
2|
kel 14-bit 1%}
o2 AC o
L =

High pass filter

As shown in the schematic of the DAQP-CHARGE-B the time constant of the internal highpass filter depends
on the used input range. For Range 1 (100 pC, 500 pC and 2 000 pC) the time constant is 2 seconds (or
0.07 Hz), for Range 2 (10 000 pC and 40 000 pC) the time constant is 40 seconds (or 3.9 mHz). For the
highest both ranges (200 000 pC and 1 000 000 pC) the time constant is 1000 seconds or 0.16 mHz).

Sensor connection

A BNC to Microdot adapter is available as an option.
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Power consumption

Charge is defined by current multiplied with time (Q = | x t). That means that every charge amplifier (or
better: charge to voltage converter) requires more power if the charge amplitude or the frequency increases.
The relation between power, charge and frequency is definend by:

PW]=Q[pClxf[Hz]x6.28 x10™"

That means that the DAQP-CHARGE-B requires 6.28 W at 100 kHz and 1 000 000 pC of additional power
(or 0.628 W @ 10 kHz and 1 000 000 pC). But the internal amplifier (and also the DEWE-RACK) is limited to
2 W for additional power.

Although this limitation the DAQP-CHARGE-B can also used with a 100 kHz and 1 000 000 pC signal for a
short time. Up to 50 cycles with that high frequency can be handled without any limitation. After this 50 cycles
it is necessary to have a break of at least 100 cycles to be within the maximum average power consumption.

Isolation

The DAQP-CHARGE-B series module offers T e
an isolation between input and output (= factory z s os
default). This will eliminate nearly all errors which EE Z:F

occur if the input GND (= sensor GND) has not 2 S

exactly the same potential than the GND of the
data acquisition system. E

Different locations have different potential.
Therefore errors may occur if many sensors are
mounted on different locations.

O 9 pin male SUB-D O
Output to A/D card

DEWE-DAQP-CHARGE-B

But if the ground of the charge sensor is isolated
or the potential where the sensor is mounted is floating better results can be achieved if the module input
GND is connected to the module output GND. These can be done externally, but also with two internal
jumpers. Set both jumpers to the lower position to connect the input and output GND and disable the
isolation.
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\ 4
DAQP-FREQ-A

N DAQP-FREQ-A
.

Input ranges: 100 Hz to 200 kHz -
Ranges and filter: Button or software selection Sl
Trigger level: Autotrigger or software programmable & 4
Excitation: Sensor supply available p =4
Signal connection: 9-pin D-SUB connector , 'lﬂ
=

Module specifications

Input ranges
Minimum input
Range selection
Accuracy

Rated input voltage
Input resistance
Input filters

Filter selection
Coupling

Trigger level
Sensor supply
Isolation
Overvoltage protection

Output filter
Filter characteristics
Selection

Output signals

Output resistance
Output current
Output protection
RS-485 interface
Power supply voltage
Power consumption

DAQP-FREQ-A

100 Hz, 1 kHz, 5 kHz, 20 kHz, 100 kHz, 200 kHz
2 % of selected range

Push button or software

£0.05 % (from 4 % to 100 % of range)

33 Ve 46.7V 70 V. according to EN-61010-1 and EN-61010-2-30
1 MOhm

100 Hz, 1 kHz, 5 kHz, 20 kHz, 100 kHz, 200 kHz
Push button or software

DC or AC (software programmable)

10 mV to 130 V (software programmable)

+12 V., 9 V. (not isolated)

DC’

350 V"

RMS
£500 Ve, / 350 Vi
3 ranges with 1.5, 30 and 500 ms (10 - 90 %)
Butterworth, 60 dB / decade (18 dB / octave)
Automatically according to input range
slow (default) or fast output filter selectable within the input range
15 V according to input frequency
TTL level trigger output signal
<10 Ohm
Max. 5 mA
Continuous short to ground
Yes
9V, (25 %)
Typical 1.0 W

PEAK?

350 Vg, for 1 min.

") Although the rated input voltage is 33 V,,q, 46.7 V,

or 70 V. according to EN-61010-1 and EN-61010-2-30, the galvanic isolation has been tested with

PEAK

LED state

The DAQP-FREQ-A series module has a set of 6 LEDs showing the current input range (constant active)
and filter range (flashing) setting. Two additional LEDs display trigger events and the fast output filter:

Trigger LED:

To find a signal, just press the FILTER button for approx. 3 sec. to activate the
autotrigger function. As soon as the module is able to trigger, the trigger

indicator LED will be active.

Output filter:
setting can be selected via software.

This LED indicates fast (active) or slow (inactive) output filter. The output filter
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Input range and filter selection
The DAQP-FREQ-A series module has two push buttons with multiple functions.

Range button: Push the RANGE button several times until the LED displays the desired input
range.
Filter button: Push the FILTER button once - the LEDs will flash for approx. 2 seconds and

display the current filter setting.

Push the FILTER button again as long as the LEDs are flashing to change the
filter range.
The input filter will be set automatically to the same value.

Additional function for the FILTER button:

Autotrigger: Press the FILTER button for more than 3 seconds to activate the autotrigger
function. As soon as a signal has been detected, the trigger LED is active.

DAQP-FREQ A

Filter
200

20 20 0 0
Trigger

4

(e
A bk

Filter range

Output filter

¥

Trigger Input range
indicator

Block diagram
The base block diagram of the DAQP-FREQ-A gives an idea of the internal structure.

AC/DC 4 o
INPUT DAQP-FREQ-A module

CONNECTOR

OUTPUT
CONNECTOR

IN+ C

10 mV.3V
_ Prog. Programmable RS-485(A)
|3 V .. 350 V| input filter output filter

[9-pin DSUB| o

2nd order Differential  Galvanic 4th order RS-485(B)
lowpass amplifier  isolation Monoflop lowpass reserved

reserved

Ine L D_ +5V out

Trig. out |7

— o ~ w N [9-pin DSUBJ |

) BHAE

_“:

+12V 6
GND 4
+9V 5
-9V 19

The sensor supply voltages are not isolated!
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Signal connection

Input connection
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\ 4
DAQP-FREQ-A

Reserved for custom sensor supply

IN +

+12 V (sensor supply)
GND (shield)

+9 V (sensor supply)
Not connected

IN -

Trigger output (TTL)
-9 V (sensor supply)

Sensor supply voltages are not isolated - only the input (pin 2 and 7)!
For signals above 60 V don’t use the metal housing of D-SUB connector!

Sensors without sensor supply:

g Connector Sensor

1%}

a

c

o

2]
IN+

2|0 Signal
~ Jn

7 ~ (Hz)

Open collector sensors (NPN):

g Connector Sensor
1%}
a
c
2
e
1, 3| _Supply +
lor 5|
Resistor*
IN+
2
NPN
IN-
7 Sensor
GND
4

Sensors with sensor supply:

g Connector Sensor

1%}

a

c

o

(2]

1.3 o Supply +

Jor 5| |
IN+

A Signal
I Jn

7 ~ (Hz)
GND |

4

Open collector sensors (PNP):

g Connector Sensor

1%}

a

c

2

o)

1, 3| _Supply +

lor 5|
PNP
Sensor

IN+

2

7 b Resistor*

4 GND

* The value of the resistor depends on the sensor supply voltage and the open collector sensor.

Output connection
Trigger output connection:

Connector

[9-pin DSUB]

Trig. out
8

external
Trigger
IN- (TTL)

Device

— (Example: external clock of A/D board)
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Rear connector

Due to the special functions of the DAQP-FREQ-A module, the pin assignment of the rear connector differs
from the standard modules: The isolated trigger output is also available on pin 7 on the rear connector of the
module.

12345 Pin assignment:
1 Module output (x5 V)
AR 3 RS-485 (B)
9-pin male D-SUB connector 4 GND
5 +9V power supply
6 reserved (+12 V sensor supply)
7 Trigger output (isolated)
8 reserved
9 -9V power supply
Output filter ranges
The following table shows output filter response time Input range Fast Slow
(10-90 %), depending on input range. 200 kHz 15ms 30 ms
100 kHz 1.5 ms 30 ms
20 kHz 1.5 ms 30 ms
5 kHz 30 ms 500 ms
1 kHz 30 ms 500 ms
100 Hz 500 ms 500 ms
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Input ranges:

Bandwidth:
Filter:

Isolated multifunctional amplifier . :
Thermocouple, RTD, Resistance, Voltage, =
Constant current supplied Bridge mm
| TR
3 kHz s

Output:

\ 4
DAQP-MULTI / DAQP-THERM

6 programmable low pass filter (3 Hz to 3 kHz) and
Programmable filter order (29, 4, 6, 8")
Free programmable linearized voltage output

DEWETRON

DAQP-MULTI

Module specifications

a 3
b4
J

DEWETRON
(€3 JCE
DAQP-THERM

pover @ @ sats

Input types

Thermocouple

Type

Range

CJC absolute accuracy
CJC stability

CJC equilibrium time
Accuracy

Linearization

Nonlinearity

Open thermocouple detection
Connector

RTD

Type

Range

Constant current

Accuracy

Linearization
Nonlinearity
Voltage
Input range

Accuracy

Offset drift

Gain drift

Input impedance
Input noise
Resistance
Range

Accuracy

Drift

Constant current
Bridge

Range

Accuracy

Offset drift

Gain drift

Input impedance

continued on page 78

DAQP-MULTI / DAQP-THERM

High speed thermocouple (TC)
High speed Resistance Temperature Detector (RTD); voltage; resistance; bridge with constant
current excitation

K,J,T,R,S,N, E, B, L, C, U, others on request

Min. to max. of the input range is freely programmable within the full thermocouple input span
+0.3°C

0.03 °C/°C ambient temperature change

5 minutes

Typical 0.4 °C for type K including CJC error;

details see table ,Input ranges and detailed specifications®.

DSP based linearization

<0.01°C

100 MQ pull up; software selectable

Mini thermocouple socket with integrated cold junction compensation sensor

Pt100, Pt200, Pt500, Pt1000, Pt2000, others on request

Min. and max. of the input range is freely programmable within the full RTD input span
Pt100: 1 mA; Pt200, Pt500: 0.5 mA; Pt1000, Pt2000: 0.2 mA

Typical accuracy 0.2 °C for Pt100,

details see table ,Input ranges and detailed specification®.

DSP based linearization

<0.01°C

+5 mV, £10 mV, 20 mV, £50 mV, £100 mV, £200 mV, £500 mV, £1V, £2V, 5V,
freely programmable within £5V

+5 mV to +100 mV Range:

+0.1 V to +5V Range:

Typical £0.3 pV/°K £10 ppm of range/°K
Typical 15 ppm/°K

> 100 MQ (power off: 50 kQ)

8 nV * \VHz

0.02 % of reading +0.02 % of Range +5 pyV
0.02 % of reading £0.02 % of Range +200 pyV

1, 3, 10, 30, 100, 300, 1k, 3k, 10k, 30k, 100k, 1M, freely programmable between 1 Q and 1 MQ
According to table ,Input ranges and detailed specifications*.

Typical 15 ppm/°K

From 5 pAto 5 mA, depending on range

0.5, 1,2, 5,10, 20, 50, 100, 200, 500, 1000 mV/mA
0.02 % of reading £0.01 % of Range +5 pV

typical £0.3 pV/°K +£10 ppm of range/°K

typical 15ppm/°K

> 100 MQ (power off: 50 kQ)
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continued from page 77

Input noise 8 nV * VHz

Automatic bridge balance +200 % of range

Supported sensors 4 wire full bridge

Connector D-SUB-9; DEWETRON bridge type pinout

Excitation current

Excitation current 1, 2, 4 mA; software programmable

Accuracy 0 to 200 pA: 0.02 % +50 nA

200 pAto 5 mA: 0.02 % +1 pA

Drift 15 ppm/°K

Compliance voltage 15V

Source resistance >150 kQ

Bandwidth (-3dB) 3 kHz

Filters 3 Hz, 10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz

Filter characteristics Butterworth or Bessel, 2™, 41, 6™, 8" order programmable

Group delay 300 ps with highest filter

Typ. CMRR 0 to 100 mV range 100 mV to 5 V range Thermocouple input
50 Hz 125 105 160
1 kHz 120 100 135
3 kHz 115 95 130

Isolation 1 KVus"

Over voltage protection +100 V between inputs (clamping voltage: 5V @ TC input; 11 V @ Voltage input)

Output voltage +5V; 0to 5V; (10 V and 0 to 10 V with special DEWE-30)

Output resistance 220

Output current Max. 5 mA

Output protection Continuous short to ground

RS-485 interface Yes

RS-485 data output Yes

Supported TEDS chips DS2406, DS2430A, DS2431, DS2432, DS2433,DS28EC20

MSI support No

Power supply voltage 19V, (5 %)

Power consumption 1W typical

") Although the rated input voltage is 33 Vg, 46,7 V., OF 70 V,; according to EN-61010-1 and EN-61010-2-30, the galvanic isolation for input, excitation and TEDS

has been tested with 1 kV,, - for 1 min.

Front panel control

LED indication:

Power LED: This LED is always on when the module is supplied.
Status LED: This LED has three functions:

® It is flashing three times when the module receives a valid command.
Pore: @ @ sue It displays an input overflow if it flashes with the duty cycle
800 ms on / 200 ms off. In thermocouple mode this will indicate an open
thermocouple detection.
It displays an internal error if it flashes with the duty cycle
200 ms on / 800 ms off.

Push button operation:
Module readressing: Push the ID button for allowing the software to change the address.

Module reset: Press the ID button during power on, and keep it pressed for at least 5 seconds.
The module will reset to default settings.

Address: 0
Baud rate: 9600 bps
Module setup: Load backup setup and calibration data (last setup will be overwritten)
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Block diagram
The base block diagram of the DAQP-MULTI and the DAQP-THERM gives an idea of the internal structure.

\ 4
DAQP-MULTI / DAQP-THERM

Thermocouple input (DAQP-THERM)
100M
1000 V RMS
CONIuEg;ORS Sensor fault detection isolation barrier
1 1
1 1
HV Amplifier Antialiasing 10
TC+ I : gain 64 filter D0
ADC Digital DAC
TC- [> - D_ — 24 bit |— }{ Signal  |—] 16 bit
Input 125 kS/s Processor 250 kS/s
protection
CJC sensor -
with 0.01° [
resolution -
1 1
1 1
1 1
1 1
INPUT RTD & Voltage input (DAQP-MULTI) 00 OUTPUT
CONNECTORS - CONNECTOR
@] 15V compliance [ (1]
a voltage non ——0 Vout 1
fal - |
% programmable r 8
3 constant current : : =
1 c
1 1 =
D (1 +C g
EXC vl lo|
1 1
L—() GND 4
Input [ ‘
protection Differential : : Micro
+ amplifier [ controller
(- 2 I e
1 1
7 IN- ; - RS485B |3
GNDi 50 L o
1 1
1 1
DC >
8 EXC- e I +9V 5 jI
. L
6 EXC- eNDi [ e o 9V 9
X DAQN-RTD
4 GNDi- compatibility r : :
9| TEDS- | lumeer b —

Amplifier description

The DAQP-MULTI consists of two separate input amplifiers. The first one is optimized for thermocouple
measurement. Its main properties are extremely low offset drift and noise. The sensor is connected to a mini
thermocouple connector with copper contacts. A precision temperature sensor with a resolution of 0.01 °C
measures the temperature directly on the junction between the copper contact and the TC material of the
sensor connector. This minimizes the error due to the CJC and allows the connection of all TC types.

The second input combines a programmable constant current source and a differential input amplifier on a
standard DSUB9 connector. It allows all kind of resistance measurement as well as voltage measurement.
Bridge sensors using current excitation are also supported. The small input offset drift could be eliminated by
using the internal short circuit function.

The conditioned analog signal passes a low pass filter and then comes to an aliasing free analog to digital
converter. The digital data stream is isolated before getting into a high speed Digital Signal Processor. It
allows the complete linearization and filtering with a very low signal delay. Linearization tables are stored
with up to 512 points which minimizes the nonlinearity error for thermocouples and RTD to less than 0.01°C.
The complete data processing internally runs at 125 kS/sec. The output digital to analog converter runs at
the double speed, 250 kS/sec. That improves the signal quality on the analog output. The measured value
is also available on the RS485 as an ASCII value. That allows using the module also as a full measurement
instrument without AD-Card or analog wiring.
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DAQP-MULTI / DAQP-THERM

Input ranges and detailed specifications?

Ther ple accuracy including CJC error
Type Standard Input range Accuracy
min max -270t0-200 °C ~ -200 to -100 °C -100to 0 °C 0to 100 °C 100 to 400 °C 400 to 1000 °C >1000 °C
-454 to -328 °F -328 to -148 °F -148 to 32 °F 32t0212 °F 212t0 752 °F 752 to 1832 °F > 1832 °F
[°F1°C [°F1°C [°’F1°C [°F1°C [°F1°C [°’F1°C [°’F1°C [°F1°C [°’F1°C
K DINEN 60584-1 [-454]-270 [2501]1372  [17.41]9.67 [1.82] 1.01 [1.92] 0.51 [0.70] 0.39 [0.79] 0.44 [1.08] 0.6 [1.39]0.77
J DIN EN 60584-1 [-346] -210 [2192] 1200 [1.76] 0.98 [1.57]0.87 [0.85] 0.47 [0.67]0.37 [0.76] 0.42 [0.92] 0.51 [1.01]0.56
T  DINEN60584-1 [-454]-270 [752] 400 [11.38] 6.32 [1.78] 0.99 [0.99] 0.55 [0.70] 0.39 [0.61]0.34 - -
R DIN EN 60584-1  [-58]-50 @ [3200] 1760 - - [2.30] 1.28 [1.60] 0.89 [1.17] 0.65 [0.95] 0.53 [1.28] 0.71
S DIN EN 60584-1  [-58]-50  [3200] 1760 - - [2.07]1.15 [1.57]0.87 [1.21] 0.67 [1.04] 0.58 [1.39]0.77
N DINEN 60584-1 [-454]-270 [2372]1300 [23.81] 13.23 [2.02] 1.12 [0.97] 0.54 [0.67] 0.42 [0.70] 0.39 [0.86] 0.48 [1.03] 0.57
E  DINEN 60584-1 [-454]-270 [1832]1000  [11.00] 6.11 [1.06] 0.87 [0.88] 0.49 [0.65] 0.36 [0.61]0.34 [0.86] 0.48 -
L DIN 43710 [32]0 [1652] 900 - - - [0.65] 0.36 [0.74]0.41 [0.77]0.43 -
C  ASTM E988-96 [32]0  [4190] 2310 - - - [0.88] 0.49 [0.86] 0.48 [1.06] 0.59 [1.69] 0.94
U DIN 43710 [-328] -200 [1112] 600 [1.67] 0.93 [1.67] 0.93 [0.99] 0.55 [0.70] 0.39 [0.63] 0.35 [0.56] 0.31 -
B DIN EN 60584-1 [32] 0 [3308] 1820 - - - [54.56] 30.31 [5.47] 3.04 [1.40]0.78 [0.92] 0.51
= calculated specifications, not veryfied.
RTD
Type Standard Input range Current Accuracy
min max -200 to -100 °C -100to 0 °C 0 °C to fullscale
-328 to -148 °F -148 to 32 °F 32 °F to fullscale
[°F]1°C [°F]°C mA [°F] °C [°F]1°C (% of reading + [°F] °C)
Pt100 (385) DIN EN 60751 [-328]-200 [1562] 850 0.2 [0.25] 0.14 [0.37]0.21 0.07 [0.37]0.21
Pt200 (385) DIN EN 60751 [-328] -200 [1562] 850 0.1 [0.32] 0.18 [0.48] 0.27 0.10 [0.48] 0.27
Pt500 (385) DIN EN 60751 [-328] -200 [1562] 850 0.2 [0.61] 0.34 [0.75] 0.42 0.09 [0.75] 0.42
Pt1000 (385) DIN EN 60751 [-328]-200 [1562] 850 0.2 [0.39] 0.22 [0.52] 0.29 0.09 [0.52] 0.29
Pt2000 (385) DIN EN 60751 [-328]-200 [1562] 850 0.2 [0.45] 0.25 [0.63] 0.35 0.12 [0.64] 0.36
Pt100 (3926) [-328]-200 [1562] 850 0.2 [0.25] 0.14 [0.37] 0.21 0.07 [0.37]0.21
Resistance
Range Current Accuracy
[Q] [mA] [% of reading] [% of range]
1000000 0.005 0.04 1.02
300000 0.015 0.04 0.35
100000 0.05 0.04 0.1
30000 0.1 0.04 0.07
10000 0.1 0.04 0.08
3000 0.2 0.04 0.07
1000 0.5 0.04 0.25
300 1 0.04 0.18
100 1 0.04 0.12
30 2 0.04 0.08
10 4 0.04 0.06
3 5 0.04 0.10
1 5 0.04 0.23
Excitation
[% of reading] [WA]
0 to 200 pA 0,02 0,05
>0.2to 5 mA 0,02 1

Y All accuracy specifications mentioned on this page are 1-year specifications.
They are valid for module calibration temperature 5 °C and 30 to 90 % relative humidity.
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DAQP-MULTI / DAQP-THERM

Amplifier function

Free programmable module range

Regardless which input mode is selected, the module measurement range is completely free programmable.
Simply by entering the lower and upper limit the amplifier adjusts its gain and offset factors automatically.
The amplifier output is scaled to either £5 V or 0 to 5 V.With the 16-OUT-10 option which is available on

all DEWETRON signals conditioning systems also £10 V or 0 to 10 V output signals are possible. This is
especially designed for test rig applications. Converting a nonlinear temperature signal from an RTD ora TC
to a linear 0 to 10 V analog output is one of the key features of this amplifier.

Filter

The module has 6 selectable low pass filters from 3 Hz to 1 kHz. The filter characteristic could be chosen
between Butterworth and Bessel. Also the filter order could be selected between 2™ 4" 6% and 8" order. The
2" order filter up to 1 kHz is fully compatible to any other DAQP series filter.

Amplifier balance

The amplifier balance function allows automatic elimination of all internal amplifier offsets. It switches the
differential amplifier inputs IN+ and IN- to the internal isolated GND reference point. Then the output offset
of the module is automatically adjusted to zero for all ranges. All previously stored sensor offset values are
cleared.

Sensor balance

The DAQP-Multi can automatically balance any sensor offset up to 200 % of range. Depending on the input
range, also higher offsets can be balanced (e.g. input range is 100 mV/mA, excitation is 1 mA, offset can be
balanced up to 5000 %).

Short

Switches the differential amplifier inputs IN+ and IN- from the input terminals to the internal isolated GND
reference point. With this function the absolute sensor offset could be determined.

CAL

Applies a high precision internal reference signal with 80% of the full scale value (4.0000 V) to the module
output. This function allows compensating the actual error of the AD-Board, to get the full accuracy of the
DAQP-MULTI.

Open thermocouple detection

The open thermocouple detection of the DAQP-MULTI consists of an 100 MQ pull-up resistor. That typically
drives a 50 nA current through the sensor which normally does not take effect on the measurement, but

is enough to generate an input overflow if the sensor breaks. Despite of that small current, there are
sensors available where this current generates a big error. Those sensors are typically non-contact infrared
thermocouples and fast response thermocouples. In that case the open thermocouple detection can simply
be deactivated in the software. Sensors with up to 50 kQ output impedance could be measured in that way.

ol e

The DAQP-MULTI as well as the DAQP-THERM comes with an integrated cold junction compensation
sensor with an absolute accuracy of £0.2 °C. In order to archieve this accuracy the sensor has to be
connected for at least 5 minutes to the thermocouple connector (CJC equilibrium time).
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DAQP-MULTI / DAQP-THERM

Signal connection

DAQP-MULTI

Signal connection via D-SUB connector Signal connection via mini TC connector

EXC +
IN +
n.c.
GNDisoIated

n.c.

reserved for EXC -
IN -

EXC -

TEDS

O©CoO~NOOOPAWN-=-

Signal connection
DAQP-THERM

Signal connection via mini TC connector

Connector

Resistance, RTD 2-wire and 4-wire

(] Pt100 sensor DAQP-MULTI $Ni:348228 Rev:000
L — o el
Measurement Temperature R
Em Range -200 ., 850 W [°C
% Lowpass Filker 10Hz v arder
E, Lowpass type Bessel w
7 IN- b Input bype PT100 L*3
8 oEXC- Tl . '\# """""""""""""" [ cal ]
4 GNDi -
s [ reos
il w1 |
—— 2-wire connection Measurement R.esistance
————— 4-wire connection
Range 0., 300000 |+ Obm
Lowpass filker 1 kHz v ||2nd w |order
Lowpass bype Bessel w
[ Cal ]

For resistance and RDT mode the 4-wire connection is recommended. The 2-wire connection will not
compensate the wire resistance.
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Voltage measurement

\ 4
DAQP-MULTI / DAQP-THERM

Voltage sensor

2 IN+ /\ V4

u

7| |odN: GND

Ay

4 GNDi

Bridge | sensor

[1] oEXCt N

2]

2 IN+

9 TEDS

4 GND TEDS]
EXC- )

8 oRe T

Thermocouple sensor

Input connector

Sensor

>

DAQP-MULTL

e e |

Measurement
Range
Lowwpass Filker

Lowpass tyvpe

DAQP-MULTI

8228 Rev:000

Wolkage LY

2 WY

1 kHz v ||2nd + |order
Bessel v

[ Cal ]

348228 Rev:000

EI

Measurement
Range

Lowpass filker
Lowpass bype

Exccitation

| 200 o | mifma
1 kHz v ||2nd “ |order
Bessel v

4 w ma

[Balance SEns

or ][Balance amplifier] [Set short: on]

Sensor unbalance

DAQP-MULTI

IMeasurement

Range

35,61 %
[ Cal ]

SNr:348228 Rev:000

*) no official symbol or standard designation

D - Lowpass filker |1 kHz w ||2nd + | order
Lowpass type Bessel w
. FRILE By Type K b
[ Cal ]
Sensor Fault |Detecti0n off v |
Thérmocouple types
Type IEC color code ANSI color code Temperature range Alloy combination Comments
°C [°F] + -
K green yellow -270 to 1372 [-454 to 2501] Ni CrNi Wide temperature range, most popular calibration
J black black -210 to 1200 [-346 to 2193] Fe CuNi Used in vacuum, reduced and inert atmosphere
T brown blue -270 to 400 [-454 to 752] Cu CuNi Low temperature & cryogenic applications
R orange green -50 to 1760 [-58 to 3214] Pt13Rh Pt High temperature
S orange green -50 to 1760 [-58 to 3214] Pt10Rh Pt High temperature
U orange green -200 to 600 [-328 to 1112] Cu CuNi Also known as RX & SX extension wire.
N rose orange -270 to 1300 [-450 to 2372] NiCrSi NiSi Alternative to type K. More stable at high temp.
E purple purple -270 to 1000 [-454 to 1832] NiCr CuNi Highest EMF change per degree
B grey grey 0to 1820 [32 to 3308] Pt30Rh Pt6Rh High temperature. Common use in glass industry
L blue -200 to 900 [-328 to 1652] Fe CuNi Similar to type J
c* no standard IEC color red* 0to 2310 [32 to 4208] W5Re W26Re Highest temperature range
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Notes
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1:1 analog input module (not isolated)

Input signal:

Signal connection:
DAQN-AIN-B:

DAQN-AIN-BNC:

DAQN-AIN-D:

Module specifications

\ 4
DAQN-AIN

DAQN-AIN DAQN-AIN DAQN-AIN

Voltage signals up to £10 V
with overvoltage protection

Banana plugs “
BNC connector ‘ i
9-pin D-SUB connector ‘ l .

-
DEWETRON DEWETRON

NGE ®) (2 ) (€

DEWETRON

Input signal

Accuracy

High input protection
Max. input voltage
Max. output voltage
Accuracy
Bandwidth (-3 dB)

Low input protection
Max. input voltage
Max. output voltage
Accuracy
Bandwidth (-3 dB)
Protection resistor

Isolation

RS-485 interface

Power supply

DAQN-AIN
1:1 voltage input to A/D board; single ended
According to A/D board

+10 V, higher voltages up to +500 V will be cut off
10V

Typ. better than £0.25 %

Typ. 35 kHz (+1.2 dB @ f0)

+10V, higher voltages will destroy the protection resistor
10V

Typ. better than £0.02 %

Full system bandwidth

10 Ohm

none

9V

Input protection

The DAQN-AIN module allows two stages of overvoltage protection. As a standard, the module is set to low

protection.

1. Low protection (factory default) 2. High protection

Transient voltages above approx. £10 V will be cut Voltages between approx. +10 V up to £500 V
off, continuous overvoltage will destroy the internal will be cut off at approx. 10 V. The bandwidth is
protection resistor (10 Ohm)! This setting offers full approx. 35 kHz.

system bandwidth.

To activate the high overvoltage protection remove

To activate the low overvoltage protection set the the jumper inside the module.
jumper inside the module.

O 9 pin male SUB-D O
Output to A/D card

o

Low protection m

DEWE-DAQN-AIN

[

D 9 pin male SUB-D O
Output to A/D card
High prolect\ong

C
[ ]]

][]

DEWE-DAQN-AIN
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DAQN-AIN

Signal connection

DAQN-AIN-B module
5> Voltage measurement via banana plug cords

nnnnnnnn

DAQN-AIN-BNC module
)} Voltage measurement via BNC cord

uuuuuuu

Hot: IN +
Shield: GND
> ce
DAQN-AIN-D module
o Voltage measurement via D-SUB cord
1 Input (+)
2 RS-485 A (if available within the system)
3 RS-485 B (if available within the system)
) 4 GND
3 5 +9V power supply
i|f1 ‘ 6 +12V power supply (+15 V in conjunction with a DEWE-30-4)
'(f 7 Reserved for special applications
g 8 Reserved for additional sensor supply
D Ce 9 -9V power supply

Use pin 4, 5 and 9 only as sensor supply (not isolated)!
For signals above 60 V don’t use the metal housing of D-SUB connector!
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DAQN-CUSTOM

Developing module

Prototype board: For free use St | |——
Signal connection: Via banana plug,
BNC connector or
9-pin D-SUB connector ' | i
(depending on module) ! 5 2
300 Vrms max 300 Vrms max iﬁ.’:J
(o .
1kaunJ-_- 1311 ‘\.‘
(€3 (43 (43
Module specifications
DAQN-CUSTOM
Supply voltage: 19 V. available from main system, no isolation
other voltages available on request according appendix B: Internal Wiring
Output voltage: Has to be within 5 V for most A/D boards
(otherwise system damages possible)
Output resistance: As low as possible (typ. < 10 Ohm)
RS-485 interface: No
Power consumption: Depending on circuit
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DAQN-CUSTOM

Prototype board - Example

.
Solder side
s 2
4 N
° ] Oooooooooooooooooooo@ ] El
E‘ T 0000000000000000000
S £ s |O5 ©000000O0O00O0O0OOOOOOOOOOOG S0 Lo
L2 £ o9, 4 00000000000000000000000 4 "
9 e,y 03 00000000000000000000000 30 g8
o 9 7pems 02 © 0 00000000000000000000O0 20m o7
e O 06y ©O1 00000000000000000000000 1o = Fee
= O 06 00000000000000000000000 60
o < 7 00000000000000000000000 7
€ o ' 08 00000000000000000000000 80 ' El
o O 9 00000000000000000000000 9
N N / ©0000000000000000000000 \ /
@ 5 0000000000000000000000000O0O
e O 000000000000000000000000000000000000000
< A 0000000000000 00000000000000000000000000O
o 0000000000000 00000000000000000000000000
= £ 000000000000000000 000000000000000000
£ o ooooooooooooooooooOoooooooooooooooooo
» 000000000000000000 ©00000000000000000
000000000000000000000000000000000000000
0000000000000 00000000000000000000000000O
| J

DO WN -

© 0o N

Analog input (to A/D converter)

RS-485 A (optional, reserved)

RS-485 B (optional, reserved)

GND (from main system)

+9 V (from main system)

+12 V (from main system)

(+15 V in conjunction with a DEWE-30-4)
Analog output (from D/A converter)

Vcc (optional, reserved)

-9 V (from main system)

All PIN’s refer to system ground!

Component side

O©CoO~NOOOP,WN -

Not connected

Not connected

Not connected

GND (from main system)
+9 V (from main system)
Not connected

Not connected

Not connected

-9 V (from main system)

User interface:

9-pin DSUB connector (female),

Pin 4, 5 and 9 refer to system ground!

00000000 0D0ODOODOOODOODODOOODOOODODOODODOOOOOODOO0OOO
O000000000000D00D0O0D0O0OODODO0OODO0OO0OODODOODODODODO0D0OOOD0OO0OOO
00000000000 0OO0OOOOO 000000000000 000O0OO0OO
OOOOOOOOOOOOOOOOOO@000000000000000000
O0000OO0OO0OOOOOOOOOOOOO 000000000 00OO0O0OO0OOOO
0000000000000 0000D0D00DO0D0O00O0DO0DO0OO0DO0DO0DO00O0DO0OO0O0ODOO0OOO
00000000 0D0ODOODOODODOODODO0OOODOOODODOODODOOOOOODOO0OOO
O000000000000D000OD0O0O0ODODO0ODODO0OO0OODODOODODODOO0D0OO0OD0OO0OOO
000000000000 0D000D00O00O0D0O0O00O
000000000000 0OD0ODO0ODODOOO00OOO [@)]
000O0D0O0O0OD0OO0O0O0O0O000000000O0 90 E
000O0D0O0O0OD0OO0OD0O0O0O00O0000000O0 80 ©
0000000000000 0OD0O0OD0O00O0O00O0OO0 70 6
000000000000 000000000O0O0 60 (&)
000000000000 0000000000O0 10 o
0000000000000 00000000O0O 20 @®
0000000000000 000000000O0 30 B
000000000000 000000000O0O0 40 -
0000000000000 000000000O0 5 8
O00O0O0O0O0OOOO0OOOOOOOOOOOO ()
@OOOOOOOOOOOOOOOOOOO@ C
S
J

module type!

4 mm banana plug
or BNC connector
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DAQN-V-0OUT

Isolated voltage output amplifier :

Voltage output:

Signal connection:
DAQN-V-OUT-B:
DAQN-V-OUT-BNC:
DAQN-V-OUT-D:

Module specifications

£10 V ‘ ,
!

9-pin D-SUB connector

DAQN-V-OUT DAQN-V-OUT

DAQN-V-OUT

Banana plugs
BNC connector |

H

a

DEWETRON DEWETRON

® D) (C(C

DEWETRON

) C€

Input voltage ranges
Input voltage maximum
Input resistance
Output voltage range up to
Over range capability
Output drive
Output resistance
Output current under fault, max
Output protection transient
CMV, output to input, continuous
Transient
CMRR (50 / 60 Hz)
Accuracy
NMR (-3 dB @ 400 Hz)
Nonlinearity
Stability
Offset
Span
Noise
Output ripple, 1 kHz bandwidth
Bandwidth (-3 dB)
Power supply voltage
Power supply current
Power supply sensitivity

DAQN-V-OUT

10V

+36 V (no damage)

50 MOhm

up to £10 V (depending on DAC output of DAQ card)
5% @ 10 V output

50 mA max.

0.5 Ohm

75 mA

ANSI/IEEE C37.90.1-1989

1500 V,,s max.
ANSI/IEEE C37.90.1-1989
110 dB

+0.05 % span (0 to 5 mA load)
100 dB per decade above 400 Hz
0.02 % span

+25 ppm/°C
+20 ppm/°C

2mV

pp
400 Hz
9V, 5%

350 mA full load, 135 mA no load
+12.5 ppm/%

Description

The DAQN-V-OUT module provides an isolated voltage output from -10 to +10 V (depending on the DAC-

output voltage of the DAQ board).

Note: Analog outputs are normally wired to the last 2 slots of the DAQ-RACK.
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DAQN-V-0OUT

Signal connection

DAQN-V-OUT-B module
5> Voltage output via banana plug cords

DAQN-V-OUT

||
Red ) ) OUT + (-10 to +10 V, isolated)

‘ Black

DEWETRON

8 (3

OUT - (-10 to +10 V, isolated)

DAQN-V-OUT-BNC module
> Voltage output via BNC cord

DAQN-V-OUT

|

Hot: OUT + (-10 to +10V, isolated)
Shield: OUT - (-10 to +10 V, isolated)

DAQN-V-OUT-D module
o Voltage output via D-SUB cord

Not connected

Not connected

Not connected

GND (not isolated)

+9 V (not isolated)

Not connected

OUT + (-10 to +10 V, isolated)
OUT - (-10 to +10 V, isolated)
-9 V (not isolated)

O©oO~NOOOPS~WN =

Use pin 4, 5 and 9 only as sensor supply (not isolated)!
For signals above 60 V don’t use the metal housing of D-SUB connector!
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PAD-V8-P

8 channel voltage amplifier __
Intelligent amplifier with integrated 24-bit A/D conversion .
8 differential voltage input channels Z:m

Signal connection via 25-pin SUB-D connector

Module specifications

Input channels
Input signals

Voltage

Current
Resolution
Sampling rate
Readout speed
DC accuracy
Max. gain drift
Max. offset drift
Bandwidth (-3 dB)
Isolation voltage
Overvoltage protection
Common mode voltage
NMR
CMRR
RS-485 interface
Interface speed
Power supply voltage
Power consumption
") Depending on system and number of channels

PAD-V8-P
Revision 5.04 and lower Revision 6.00 and higher
8 differential input channels

+100 mV, £150 mV, £500 mV, +1V, £2.5V, 5V, +10 V, +50 V, -0.15to +1.5V
With external shunt resistor
10 pV for all ranges
Max. 6 Hz per channel ‘ Max. 12 Hz per channel
Typ. 50 ch/sec.” ‘ Typ. 80 ch/sec.”
+0.03 % of reading £900 pV
20 ppm /°C
20 ppm of range /°C
3Hz (x1.5dB @f)) \ 6Hz (x1.5dB @ f,))
350 VDC (channel to channel and input to output)
150 V..
350 V. /250 V,. @ 50 Hz
120 dB @ 50/60 Hz
140 dB @ DC, 120 dB @ 50 Hz
Yes
9600 bps (2400 to 115200)
¥ V. (£10 %)
Typical 0.6 W

450134 ¢ DAQP/HIS/PAD Modules ¢ Technical Reference Manual e Printing version 2.3.4 ¢ November 18, 2020 113



A 4
PAD-V8-P

Block diagram

The base block diagram of the PAD-V8-P gives an idea of the internal structure.

INPUT PAD-V8-P module OUTPUT
CONNECTOR CONNECTOR'
24-bit ADC Galvanic )
31l cHo+ o — Delta Sigma isolation a
[ o L E
201 ADC k3 s
490k — hes
0|2 CHO-o— |
g Microcontroller
= CHO
= RS-485(A)(2
£ - | psp [
& 24-bit ADC Galvanic RS-485(B)3
3 e Delta Sigma isolation CH7
o} +0—] }
“aeoc L reserved |7
20k ADC }E r%sclerved g
490k [ +
-9V 9
o+12 V 6
GND 4
Signal connection
Input connector:
PAD-V8-P module 1 Channel 0 (+) 13 Channel 6 (+)
é/ ID button 2 Channel0 (-) 14 Channel 6  (-)
3 Channel1 (+) 15 Channel 7 (+)
& Powerstate LED 4 Channel1 (-) 16 Channel 7 (-)
Programmable LED 5 Channel2 (+) 17 Digital input 1*
| 6 Channel2 (-) 18 Digital input 2*
_~ Input connector 7 Channel3 (+) 19 Digital input 3*
8 Channel 3 () 20 +12 V.
9 Channel4 (+) 21 Reset / Digital input 4*
'—(/Q 10 Channel 4 (-) 22 GND
oty 11 Channel 5 (+) 23 Reserved
).C€ 12 Channel 5 (-) 24 Reserved
25 Reserved
ID button: Used to define module address via software
Power state LED: Flashing when data transfer is active
Programmable LED: Free programmable state LED (on = standard; off or 1 Hz flashing

programmable)
Reset procedure for firmware 1.14 and lower:

Connect Pin 21 (Reset) to pin 22 (GND) on the DSUB-25 connector.
Press the ID button during powering on the module.

Reset procedure for firmware 2.00 and higher:
Press the ID button during powering on the module and keep it pressed for at least 3 more seconds.
Default values:

Baud rate: 9600 Bps
Address: 00h (equals a cleared module in DEWESoft)
Data Format: engineering unit, no checksum

*) no DEWESoft support.
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PAD-V8-P

Connection options for PAD-V8-P module

PAD-OPT2

25-pin SUB-D connector with screw terminal
(not included as a standard with module).

PAD-CB8-xx

Connection box with banana connectors or
BNC for all 8 channels, cable length approx. 1 m
(not included as a standard with module).

Dimensions CB8-B

—

—_— e 1 ) 1 =

32,1

=

PAD-CB8-B
©©
©©
©®©
©©
©©
©©
©©
0 ©

Dimensions CB8-BNC

O e e O O
1

32,1

CO 01 C2 03 C4 CS CG C7

—(]

PAD-CB8-BNC

196 (Dimensions in mm; 1 inch = 25.4 mm)
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8 channel thermocouple and RTD amplifier
Intelligent amplifier with integrated 24-bit A/D conversion

8 galvanic isolated input channels
External CJC
Automatic sensor block detection

Signal connection via 25-pin SUB-D connector
Direct thermocouple and RTD connection via
PAD-CB8-xx connection block

Module specifications

A 4
PAD-TH8-P

)

P PAD-THS-P

e |
© Qs
®

DEWETRON.

> CE

PAD-TH8-P

Revision 5.04 and lower
Input channels:
Input voltage:
Input resistance:
Gain linearity:
Bandwidth:
Resolution:
Max. gain drift:
Max. offset drift:
Typical noise:

3Hz

8 differential input channels

Revision 6.00 and higher

1.5V

1.4 MQ

0.001%

6 Hz
1 pV (24-bit)
25 ppm /°C
25 ppm of range /°C
2 v

DC accuracy:
Sampling rate:
Readout speed:
Isolation voltage:

Overvoltage protection:

NMR (50/60 Hz):

CMRR (50/60 Hz):

RS-485 interface:

Interface speed:

Power supply voltage:

Power consumption:

*) Depenging on system an number of channels

Better £0.05 % +200 pV (typ. £0.03 % F.S. £20 pV)
Max. 6 Hz per channel
typ. 50 ch/sec.*

350 V. channel to chassis ground
100 V., channel to channel

15V,
120 dB
130 dB
Yes
9600 bps (2400 to 115200)
19V, (10 %)
Typical 0.6 W

Max. 12 Hz per channel
Typ. 80 ch/sec.”
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PAD-TH8-P

Signal connection

General

To use the full power of the PAD-TH8-P module, a connection block should be ordered together with
the module (CB8-x-P2 or CB8-x-M for thermocouples type K, J or T or CB-8-RTD for RTD sensors).
The thermocouple type has to be specified at time of order. The thermocouple types on each CB-8-x-P2
connector block can be also mixed (e.g. 4 pcs. type K, 4 pcs. type J).

PAD-THS8-P module

ID button 1 Channel0 (+) 13 Channel 6 (+)
@/ 2 Channel0 (-) 14 Channel 6  (-)
2= Power state LED 3 Channel 1 (+) 15 Channel 7 (+)
L Programmable LED 4 Channel1 (-) 16 Channel 7 (-)
] 5 Channel2 (+) 17 Sensor identification (SI1)
| | t 1
/ npUE connector 6 Channel2 (-) 18 Sensor identification (S12)
7 Channel 3 (+) 19 Sensor identification (SI3)
8 Channel3 () 20 +12V,
-~ 9 Channel4 (+) 21 Reset (Sl4)
- 10 Channel 4 () 22 GND
) (¢: 11 Channel 5 (+) 23 CJC
12 Channel 5 (-) 24 CJC
25 CJC
ID button: Used to define module address via software
Power state LED: Flashing when data transfer is active
Programmable LED: Free programmable state LED (on = standard; off or 1 Hz flashing

programmable)
Reset procedure for firmware 5.04 and lower:

Connect Pin 21 (Reset) to pin 22 (GND) on the DSUB-25 connector.
Press the ID button during powering on the module.

Reset procedure for firmware 6.00 and higher:
Press the ID button during powering on the module and keep it pressed for at least 3 more seconds.
Default values:

Baud rate: 9600 Bps
Address: 00h (equals a cleared module in DEWESoft)
Data Format: engineering unit, no checksum
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Connection options for PAD-TH8-P modules

PAD-CB8-x-P2 and PAD-CB8-x-M

Be aware that PAD-CB8-x-P2 and PAD-CB8-x-M are only
supported by PAD-TH8-P modules with firmware version 5
or later (delivered october 2002 or later).

Modules with older firmware supports only the
PAD-CB8-x-P block, but can be upgraded.
Please contact your local distributor for upgrade information.

Connector block specifications

PAD-CB8-x-P2 and PAD-CB8-x-M

Input channels: 8 isolated thermocouple input channels

Accuracy: Thermocouple type J: Thermocouple type K: Thermocouple type T: Thermocouple type U:
+1.0 °C @ -200 to -100 °C +1.0 °C @ -200 to -25 °C +1.0 °C @ -200 to -150 °C 0.7 °C @ -200 to -100 °C
+0.3 °C @ -100 to 150 °C +0.4 °C @ -25 to 120 °C 0.4 °C @ -150 to 400 °C +0.4°C @ -100to 0 °C
0.4 °C @ 150 to 400 °C 0.6 °C @ 120 to 400 °C +0.3°C @ 0to 100 °C
+1 °C @ 400 to 1200 °C +1°C @ 400 to 1372 °C +0.3 °C @ 100 to 600 °C
Thermocouple type E, R, S, N, C or other types on request

Typical noise: +0.1 °C @ 6 Hz sampling; no average

CJC: Internal

Operating temperature: -25 to +80 °C (better on request)

Cable length: 2 m (up to 12 m on request)

Dimensions PAD-CB8-x-M

91

le ®
5 H—=——
8| ri —
Qmjf{ﬁ)@jﬁ IEIE :@%:j:
S ololofe[o]lofe]al " ©
= — ol [
99,6
107.6
Dimensions PAD-CB8-x-P2
115,5
E‘ N
- 1
128,5
I N A
g S gHa &hs Ehé gn? N
S N N R
135.5 (Dimensions in mm; 1 inch = 25.4 mm)
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PAD-CB8-RTD

Connector block for up to 8 RTDs type Pt100, Pt200,
Pt500, Ni120, ... The sensor supply is galvanic isolated

to the PAD-TH8-P.

Connector block specifications

PAD-CB8-RTD

Input channels:
Constant current:
Constant current drift:
Connection types:
Standard input ranges:
CB8-RTD-S3:
Accuracy:

Typical noise:
Operating temperature:
Cabel length:
Dimensions (WxDxH):

8 RTDs

1250 pA (CB8-RTD-S3: 250 pA)

5 ppm/°K
2-, 3- or 4-wire

Resistor 0 to 999,99 Ohm, Pt100 a = 0.00385; Pt100 a = 0.003916; Pt200; Pt500; Ni120
Resistor 0 to 999,99 Ohm, Pt100 a = 0.00385; Pt100 a = 0.003916; Pt200; Pt500; Pt1000; Pt2000

Pt100 a =0.00385

10.25 °C @ -200 to 100 °C
0.4 °C @ 100 to 400 °C
+0.8 °C @ 400 to 800 °C
Pt1000 a=0.00385
+0.25 °C @ -200 to 100 °C
0.4 °C @ 100 to 400 °C
+0.8 °C @ 400 to 600 °C
0.01°C

-25t0 +80 °C

2m (up to 12 m on request)

Pt100 a=0.003916
+0.25 °C @ -200 to 100 °C
+0.4 °C @ 100 to 400 °C
+0.8 °C @ 400 to 800 °C
Pt2000 a=0.00385
+0.25 °C @ -200 to 100 °C
+0.4 °C @ 100 to 400 °C
+0.8 °C @ 400 to 600 °C

approx. 196 x 57 x 32.2 mm (7.7 x 2.2 x 1.3 in.)

Pt200 a =0.00385 Pt500 a =0.00385

+0.25 °C @ -200 to 100 °C +0.25 °C @ -200 to 100 °C
+0.4°C @ 100t0 400 °C 0.4 °C @ 100 to 250 °C
+0.5 °C @ 400 to 630 °C

Ni120

+0.3°C @ -80to 100 °C

+0.6 °C @ 100 to 260 °C

Dimensions PAD-CB8-RTD

| S s S s S s S s S s IS s Y o |

~(f
—

PAD-CB8-RTD

PAD-CB8-RTD block diagram

PAD-TH8-P

(—

(Dimensions in mm; 1 inch = 25.4 mm)

L

GND

GND

12V |DC I}
a DC | | |
% S CHO S CH1 S CH7
? = D —‘ f— D —‘ - D —‘
= o o o
2| Analog input 0..7 | | (
L{N) )]

GND
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PAD-OPT1

25-pin SUB-D connector with screw terminal

and integrated CJC.

(not included as a standard with module).

Sensor connection

2-wire connection

9-pin SUB-D
connector

10

SENSE,

RTD sensor

20=—=

SENSE

7 0==

60—

4o——

3-wire connection

9-pin SUB-D
connector

10

SENSE

A 4
PAD-TH8-P

RTD sensor

20—=

50—

4

(X,

SENSE

7 o=

4o——

Y

4-wire connection

9-pin SUB-D
connector

10

[

RTD sensor

SENSE

20—=

SENSE

7 0==

6o

4o——

iy

Measuring temperature with Pt100 or similar sensors is based on simple resistor measurements. Keep in
mind that the resistance of the lead will influence the measurement result. The resistance changes with the

temperature, the length and the diameter of the lead.

The 4-wire connection will completely remove all the measurement errors caused by lead resistance.

Using 2-wire connection the lead resistance will be within the measurement result. Especially using long and

thin wires from the PAD-CB8-RTD to the temperature sensors will distort the measurement result.

The 3-wire connection will also compensate the lead resistance completely if all three wires have the same
diameter and length. In that case it is safe to assume that the lead resistance of all three wires is the same.
Therefore the resistance of only one wire has to be measured for eliminating the lead resistance influence.

Be aware that the PAD-CB8-RTD is only supported by PAD-TH8-P modules with firmware version 5 or
later (delivered October 2002 or later).
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Notes
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1 channel analog output module
Voltage or current output selectable

12-bit D/A converter

Power-on startup value and safe value programmable

Signal connection via 25-pin SUB-D connector

Module specifications

\ 4
PAD-AO1

PAD-AO1
&)
4 )

E

7

Number of channels
Output signals
Voltage
Current
Resolution
Accuracy
Resolution
Zero drift
Voltage output
Current output
Span temp. coefficient
Programmable output slope
Current load resistor
Isolation
RS-485 interface
Interface speed
Power supply voltage
Power consumption

PAD-AO1
1 output channel

Oto10V

0to 20 mAor 4 to 20 mA
12-bit

+0.1 % of FSR

+0.02 % of FSR

+30 pv/°C
+0.2 yA/°C
+25 ppm/°C

0.125 to 1024 mA/sec or 0.0625 to 512 V/sec

500 Q

300 V.

Yes

9600 bps

+12 VDC (210 %)
Typical 1.2 W
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Signal connection

PAD-AO1 module
> The current module address is labeled in the address field.

PAD-AO1

*1 Atemporary shortcut between pin 21 and 22 (GND) offers the possibility to change the

baud rate.

If the module settings are not known, a short power off - power on procedure has to be done
after doing the shortcut. This resets the module to default address 0x00, baud rate 9600,

OCoO~NOOOOTHAWN -

Not connected
Not connected
Not connected
Not connected
Not connected
Not connected
Not connected
Not connected
Not connected
Not connected
Not connected
Not connected

checksum disable and watchdog timer disable.

Remove the shortcut after changing the baud rate.

Connection option for PAD-AO1 module

PAD-OPT2

25-pin SUB-D connector with screw terminal
(not included as a standard)

13
14
15
16
17
18
19
20
21
22
23
24
25

Not connected
Not connected
reserved
reserved
IOUT (+)
IOUT (-)
VOUT (+)
VOUT (-)
Init *
GND / Init *!
Not connected
Not connected
Not connected
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2 counter / frequency module

Two independent 32-bit counter or
two frequency measurement channels

Frequency measurement up to 100 kHz

Programmable digital noise filter

Signal connection via 25-pin SUB-D connector

Module specifications

\ 4
PAD-CNTZ2

PAD-CNT2

Number of channels:
Input level:
Isolated input:

Non-isolated input:

Isolation voltage:
Noise filter:
Counter measurement:

Input frequency:
Built-in gate timer:
Alarm:
Digital output:
RS-485 interface:

Frequency measurement:

2 input channels (isolated or non-isolated programmable)

low: +1V max

high: +3.5V to +30 V

low: 0to +5V programmable (default: 0.8 V)

high: 0 to +5 V programmable (default: 2.4 V)

300 Vrus (when selected)

Programmable, 2 ys to 65 ms

2 independend 32 bit counter (up to 4.294.967.295)

1 Hz to 100 kHz

1.0 or 0.1 sec programmable

Alarm on counter on request

2 channels, open collector up to 30 V, 30 mA max. load
Yes

Interface speed: 9600 bps
Power supply voltage: +12 Vpe (210 %)
Power consumption: Typical 1.2 W
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Signal connection

PAD-CNT2 module
D) The current module address is labeled in the address field.

1 INO (+) 14 DOO / low

2 INO (-) 15 DO1 / high

3 GATEO (+) 16 Not connected
4  GATEO (-) 17 Not connected
5 IN1 (+) 18 Not connected
6 IN1 (-) 19 Not connected
7  GATE1 (+) 20 +12V,, sensor supply
8 GATE1 (-) 21 Init*

9 INO (non isolated) 22  GND/ Init *!
10 GATEO (non isolated) 23 Not connected
11 DGND (non isolated) 24 Not connected
12 IN1 (non isolated) 25 Not connected

13 GATE1 (non isolated)

*1 Atemporary shortcut between pin 21 and 22 (GND) offers the possibility to change the
baud rate.

If the module settings are not known, a short power off - power on procedure has to be done
after doing the shortcut. This resets the module to default address 0x00, baud rate 9600,
checksum disable and watchdog timer disable.

Remove the shortcut after changing the baud rate.

PAD-CNT2 wiring examples

Each channel can be configured as isolated or non isolated input (see command table set input mode). The
correct pin assignment for this measurements is also mentioned in this table. To activate gated measurement
see table set gate control.

o) i INX (+) IN

o— o— o— o—T

INX (- source DGND i = i -

X (-) GATEX (4) Signall CATEX Signal

o =X\ | source o =X | source
GATEX (-) DGND
o

Isolated measurement Non-isolated measurement Isolated, gated Non-isolated, gated

channel x channel x measurement channel x measurement channel x

Connection option for PAD-CNT2 module

PAD-OPT2

25-pin SUB-D connector with screw terminal
(not included as a standard)

|
ey
=
-
-~
[~
b
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PAD-DI8

8 channel isolated digital input module e

5
8 input channels (6 isolated channels,
2 channels with common ground) o

E

’

High isolation voltage
Input signal up to 30 V

Signal connection via 25-pin SUB-D connector

DEWETRON

) C€

Module specifications

PAD-DI8
Number of channels: 6 independent isolated channels
2 channels with common ground
Input level:
low: +1.0 V max.
high: +3.0to +30 V
Isolation voltage: 300 Vrus
Input impedance: 3 kOhm, 0.5 W
RS-485 interface: Yes
Interface speed: 9600 bps
Power supply voltage: +12 Vpc (£10 %)
Power consumption: Typical 0.6 W
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Signal connection

PAD-DI8 module
The current module address is labeled in the address field.

D

1IN0 (+) 13 IN6 (+)
2 INO (-) 14 IN6/IN7 GND

3 INT  (+) 15 IN7 (+)

4 IN1 (-) 16 Not connected

5 IN2 (+) 17 Not connected

6 IN2 (-) 18 Not connected

7 IN3 (+) 19 Not connected

8 IN3 (-) 20 +12V_ sensor supply
9 IN4 (+) 21 Init™

10 IN4 (-) 22 GND/ Init*

11 IN5 (+) 23 Not connected

12 IN5 (-) 24 Not connected

25 Not connected

*1 Atemporary shortcut between pin 21 and 22 (GND) offers the possibility to change the
baud rate.

If the module settings are not known, a short power off - power on procedure has to be done
after doing the shortcut. This resets the module to default address 00, baud rate 9600,
checksum disable and watchdog timer disable.

Remove the shortcut after changing the baud rate.

PAD-DI8 wiring
Channel 0 to 5 are differential inputs, channel 6 and 7 single ended (common ground).

£ —INO (+)
_;) 9#2' INO (-)
£ TIN5 (+)
_;) 9#2' IN5 (-)
+ —IN6 (+)

_;1 9#2' IN6/7 GND

P n IN7 (+)

_;1 5#2' IN6/7 GND

Connection option for PAD-DI8 module

PAD-OPT2

25-pin SUB-D connector with screw terminal
(not included as a standard)

PAD-DI8 module
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7 channel relay output module

7 relay output channels

High isolation voltage

Signal connection via 25-pin SUB-D connector

Module specifications

\ 4
PAD-DO7/

PAD-DO7

M jActive
@)
e
/E

I

7

DEWETRON

) C€

PAD-DO7

Number of channels:

7 relay output channels

Relay type: Form 'A' relay SPST N.O. with dry contacts
Max. load: 0.5 A (60 Vac)
1A (24 Vpe)
Isolation voltage: 300 Vrus
Relay on time Typical 5 ms
RS-485 interface: Yes
Interface speed: 9600 bps
Power supply voltage: +12 Vpc (210 %)
Power consumption: Typical 1.0 W
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Signal connection

PAD-DO7 module
D) The current module address is labeled in the address field.

R1 NO
R1 COM
R2 NO
R2 COM
R3 NO
R3 COM
R4 NO
R4 COM
R5 NO
10 R5COM
11 R6NO
12 R6 COM

O©CoO~NOOOTHAWN-=-

13
14
15
16
17
18
19
20
21
22
23
24
25

R7 NO

R7 COM

Not connected
Not connected
Not connected
Not connected
Not connected
+12 'V, sensor supply
Init *!

GND / Init *!
Not connected
Not connected
Not connected

*1 Atemporary shortcut between pin 21 and 22 (GND) offers the possibility to change the

baud rate.

If the module settings are not known, a short power off - power on procedure has to be done
after doing the shortcut. This resets the module to default address 00, baud rate 9600,

checksum disable and watchdog timer disable.

Remove the shortcut after changing the baud rate.

PAD-DO7 wiring

Each output channel has own common (COM) and normal open (NO) contacts.

¢} —R1NO
1| Rt com

PAD-DO7 module

—R7NO
¢ 1| r7 com

Connection option for PAD-DO7 module

PAD-OPT2

25-pin SUB-D connector with screw terminal
(not included as a standard)
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CE-Certificate of conformity

(€

Manufacturer: DEWETRON GmbH
Address: Parkring 4
8074 Grambach, Austria

Tel.: +43 316 30700
Fax: +43 316 3070 90
e-mail: sales@dewetron.com
http://www.dewetron.com

Name of product: DEWE-MODULES

Kind of product: Signal conditioning modules

The product meets the regulations of the following EC-directives:

73/23/EEC
"Directive on the approximation of the laws of the Member States relating to electrical
equipment designed for use within certain voltage limits amended by the directive 93/68/
EEC"

89/336/EEC
"Directive on the approximation of the laws of the Member States relating to
electromagnetic compatibility amended by the directives 91/263/EEC, 92/31/EEC, 93/68/
EEC and 93/97/EEC

The accordance is proved by the observance of the following standards:

safet IEC/EN 61010-1:1992/93 IEC 61010-1:1992/300 V CATIII Pol. D. 2
A\ IEC/EN 61010-2-031 |EC 1010-2-031
E Emissions EN 61000-6-4 EN 55011 Class B
c Immunity EN 61000-6-2 Group standard
\
Graz, April 28, 2010 *l N _—
Place / Date of the CE-marking Dipl.-Ing. Roland Jeutter / Managing director
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CE-Certificate of Conformity

q

Manufacturer: DEWETRON GmbH

Address: Parkring 4
8074 Grambach, Austria

Tel.: +43 316 30700
Fax: +43 316 3070 90
e-mail: sales@dewetron.com
http://www.dewetron.com

Name of product: DAQP-CFBZ

Kind of product: Signal conditioning module

The product meets the regulations of the following EC-directives:

2014/35/EU
"Directive of the European Parliament and of the Council of 26 February 2014 on the
harmonisation of the laws of the Member States relating to the making available on the
market of electrical equipment designed for use within certain voltage limits"

2014/30/EU
"Directive of the European Parliament and of the Council of 26 February 2014 on the
harmonisation of the laws of the Member States relating to
electromagnetic compatibility (recast)"

The accordance is proved by the observance of the following standards:

Safety IEC 61010-1:2020
m EN 61000-6-4 EN 55011 Class B
EN 61000-6-2 Group standard

Graz, October 30, 2013
Place / Date of the CE-marking Ing. Thomas Propst / Manager Total Quality
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