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Notice

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

DEWETRON elektronische Messgeraete Ges.m.b.H. (DEWETRON) shall not be liable for any errors
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The telephone hotline is available The telephone hotline is available

Monday to Friday between Monday to Friday between

08:00 and 17:00 CET (GMT +1:00) 08:00 and 17:00 GST (GMT -5:00)

Restricted Rights Legend
Use austrian law for duplication or disclosure.

DEWETRON GesmbH
Parkring 4
A-8074 Graz-Grambach / Austria
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Please refer to the page bottom for printing version.
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Safety instructions

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.



Safety instructions

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

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.

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.

Before opening the instrument (experts only) or exchanging the fuse in the power module disconnect
power!

Don’t touch internal wiring!

Don’t use higher supply voltage than specified!

Use only original plugs and cables for harnessing.

The power-cable and -connector serve as Power-Breaker.

For safety reasons max. 50 V may be applied to modules with BNC input-connectors!
Refer to the regulation of maximum allowable touch potential.

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

Notes



General module information

Calibration information

All DEWETRON MDAQ-modules are calibrated at 25 °C 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 Manual
available.
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MDAQ series overview

Composite configurations of MDAQ series

Input

Channel 0 - 15

MDAQ-DIRECT

Channel 0 - 15

MDAQ-FILT-5-xx "
MDAQ-AAF4-5-BU

Input

MDAQ-SUB-V-200-D
MDAQ-SUB-V-200-BNC
MDAQ-SUB-ACC-BNC
MDAQ-SUB-ACC-A-BNC
MDAQ-SUB-ACC-A-MD
MDAQ-SUB-BRIDGE-D
MDAQ-SUB-STG-D

Channel 0 -7 Channel 8 - 15

MDAQ-SUB-V-200-D
MDAQ-SUB-V-200-BNC
MDAQ-SUB-ACC-BNC
MDAQ-SUB-ACC-A-BNC
MDAQ-SUB-ACC-A-MD
MDAQ-SUB-BRIDGE-D
MDAQ-SUB-STG-D

BASE

MDAQ-BASE-5
(MDAQ-BASE-10)

Filter (optional)

MDAQ-FILT-5-xx "
MDAQ-AAF4-5-BU

1) BU..Butterw orth, BE..Bessel characteristics
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MDAQ series overview

Filter code table of optional MDAQ-Filters

Optional Mdagq Filter
-3dB 2nd Order 4th Order
Frequency [FILT-5-BU|FILT-5-BU-S1| FILT5-BE AAF4-5
10 Bu Be
25
30 Bu Be
35
50
100 Bu Bu Be Bu
250
300 Bu Be
350
500
1k Bu Bu Be Bu
3k
10k Bu Bu Be Bu
30k Bu Bu
100k Bu Bu
300k
bypass |>700kHz| >700kHz | >700 kHz | > 700 kHz

Be .. Bessel characteristics
Bu .. Butterworth characteristics

Connectors and solder jumpers

1 Additional sensor supply for sub-amplifier

2 16 channel single ended analog output

3 Base address selection

4 RS-485 termination (short if this is the last board)

5 Short this solder jumper if RS-485 from DEWE-ORION-1624 is used (set base address to 0).

For internal usage only

Filter connector

n.c.

+15V
Power connector oo

: |RS-485
DGND

& |Rs-232
FLT (GND)

v lusB
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MDAQ Series overview

Address settings

If you use DEWE-ORION-16xx cards, each MDAQ Module is controlled directly via the RS-485 interface of
the associated card. When using DEWE-ORION-32xx cards each card controls and converts two MDAQ
modules. Set all address selectors to 0. An additional EPAD module has to be connected to the first MDAQ
Module. This simplifies the hardware settings in the data acquisition software.

RS-485 Interface RS-485 Interface

Optional "
EPAD Module EPAOSIII\:;]:Lle
rre—
e
DEWE-ORION-08xx ,[CRS—AS:? Interface DEWE-ORION-16xx ,[? RS-485 Interface
CH 0o 7 PCB for o module
cross wiring r—— Analog channels 010 15 |

I
L
DEWE-ORION-08xx ,[‘_) DEWE-ORION-16xx ,[? RS-485 Interface
CH8to 15 module

address

— —J1 o0

Analog channels 16 to 31

| S N
- | o p——
DEWE-ORION-08 T—) -485 Interface
P, X || RS-485 Interface | PcBfor [ = DEWE-ORION-16xx & RS-485 Interface =
Cross wiring 7 Analog channels 32 to 47 addiees
S S— ]
/i q
I e I e
DEWE-ORION-08xx ,[U DEWE-ORION-16xx ,Lj RS-485 Interface
CH 24 to 31 module
Analog channels 240 to 255 _‘Zladdgess
I | I N | | S N |
The block diagram shows the address e
settings when using standard A/D converter Optional
cards. The communication can be done via EPAD Module
DEWE-ORION-: RS-485 Interface

RS-232, RS-485 or USB interface. You can
connect an additional EPAD Module if you

module

address

——{T——J1 o

Analog channels 0 to 15

use the RS-485 interface. The onboard
RS-232 to RS-485 converter is improperly
to communicate with EPAD modules!

RS-485 Interface

module

Analog channels 16 to 31 add:ss

DEWE-ORION-32xx

RS-485 Interface

module
address

Anglog chamnels 22410289 | 7

RS-485 Interface

module
address

Analog channels 24010255 | o *F

14




RS-232,
RS-485
or USB

MDAQ series overview

RS-485

AID converter card

CHOtoCH15

| N

M ¥
A/D converter card

CH 16 to CH 31

CH 32 to CH 47

M
AID converter card

CH 240 to CH 255

‘\_r‘m—'irf

AID converter card ,[?

©

DE-M080402E + DEWE-MDAAQ series * Technical Reference Manual

PCB for
cross wiring

PCB for
cross wiring

PCB for
cross wiring

a

PCB for
cross wiring

module
address
0

—

module
address

———J1 1

—

module
address

— 71 2

—

module
address

—{——J1 F

Optional
EPAD
Modules

For special wiring see DEWE-xxxx systems manual appendix B3.

* Printing version 1.0.2 « January 16, 2011
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MDAQ Series overview

MDAQ channel addressing

Each MDAQ-V-xx module has 16 analog input channels, which can be independent configured. Since only
the base address of the MDAQ-V-xx is changeable the access to the input channel configuration is in the
range between (Module address x 16) to (Module address x 16) +15.

Example:

Module address: channel number range:

00 Ch0-Ch15 (Hex: 0x00..0x0F)
01 Ch16-Ch 31 (Hex: 0x10..0x1F)
02 Ch 32-Ch 47 (Hex: 0x20..0x2F)
OF Ch 240 - Ch 255 (Hex: OxOF..0xFF)

MDAQ-Base address switch

Changing the front panels
(DEWE-MDAQ-PCI-128 systems only)

Lift the connectors carefully with a screwdriver!

To avoid any damage please don't touch the PCB!

16



MDAQ-DIRECT

MDAQ-DIRECT

16 channel direct input connection to AD board
BNC input connectors

Size compatible with MDAQ-SUB-x amplifier series

In MDAQ-DIRECT configuration, the input connectors are directly connected to the A/D converter.

MDAQ-DIRECT-BNC
Gain 1, direct input to A/D card
Input 16 channels
Sensor connection BNC female
Output connector 68-pin Amplimite series (AMP Nr. 174339-6)
Dimensions (W x D x H) 175 x61x24 mm (6.9 x2.4x0.9in.)

J2 is prepared for some dedicated signals of the DEWE-ORION-

. . . NC. —]35== 1}— NC.
1624. The RS-485 interface, the clock and trigger signal can be GND —3== 2| NC.
easy wired to this connector. J2 pin assignment: CH.15- —|38== 4}— CH. 15+
CH. 14- —] 39== 5}— CH. 14+
CH. 13- —40== 6 |— CH. 13
1 CLK CH.12- —]41== 7}— CH. 12:
CH. 11- —]42== 8f}— CH. 11+
2 +5 VDC CH. 10- —]43== 9f— CH. 10+
. CH.9- —]44==10f}—CH. 9
3 RS-485B One of the 16 solder jumpers to cHi e —Jasoati | ch. es
4 TRIG connect the CHx- pin to GND A piatd I
5 RS-485A CH.5- —48==14}— CH. 5+
CH. 4- —49==15f— CH. 4+
6 DGND CH. 3- — 50==16 }— CH. 3+
CH.2- —51==17 }— CH. 2+
CH.1- —]52==18 }— CH. 1+
CH.0- —53==19 }— CH. 0+
GND —54==20}— GND

NC. —] 55==21— NC.
NC. —] 56==22 }— NC.
NC. —] 57==23 }— NC.
NC. —] 58==24 |— NC.
NC. —] 59==25 — NC.
NC. —] 60==26 |— NC.
NC. —] 61==27 |— RS-485 A
NC. —] 62==28 |— RS-485 B
NC. —] 63==29 |— NC.
NC. —] 64==30 |— NC.
NC. —] 65==31}— NC.
+5V DC —] 66==32— TRIG
NC. —] 67==33 }— CLK
DGND —{ 68==34 |— NC.

MDAQ-DIRECT bottom view Output connector (J1)

DE-M080402E - DEWE-MDAQ series * Technical Reference Manual « Printing version 1.0.2 « January 16, 2011 17
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Differential voltage amplifier
16 programmable ranges from +0.125 V to +200 V

Bandwidth 300 kHz

Programmable sensor supply 0.1 to 12 V

High signal to noise ratio

TEDS support

Amplifier specifications

MDAQ-SUB-V-200-x

——cH1
S5
&

&

cH7

MDAQ-SUB-V-200-xx
Input voltage range:

Input impedance

DC accuracy
+0.125to +1V
+1.25V;£25V
+5; +10V
+2.5to £20 V
+25V; 50 V
+100; +200 V

Gain drift

Input offset drift
125 mVto 10V
2.5V to 200V

Overvoltage protection

Bandwidth ( -3 dB)

Channel separation @ 10 kHz
CMRR @ 50 Hz (@ 1 kHz)

Typ. SNR @ 50 kHz BW
+0.125V and +0.25 V
$0.5V 1o £10 V
+2.5V and £10 V
+10 V to 25 V
+25 V/ to 200 V

Sensor supply accuracy ("
Fixed sensor supply
Output voltage

Output impedance
Output current
Programming interface
Power supply

Power consumption
Sensor connection
Output connector
Supported TEDS chips "
Dimensions (W x D x H)

Divider Off
Divider On

Divider Off

Divider On

Divider Off
Divider On

Divider Off
Divider On

Divider Off
Divider On

Max. input current when exceeding CMR

Divider Off

Divider On

Programmable sensor supply

+0.125V,0.25V,05V,1V,1.25V, 2.5V, 5V, 10 V (common mode voltage up to 12 V)
+25V,5V,10V,20V, 25V, 50V, 100 V, 200 V (common mode voltage up to 250 V)
1 MOhm to GND, 2 MOhm differential

Without software correction table
+0.03% of reading +400 pv +0.15% of reading 400 pv
+0.03% of reading +1 mV +0.15% of reading +1 mV
+0.02% of reading +0.03% of range +0.15% of reading +0.03% of range
+0.06% of reading +8 mV +0.25% of reading +8 mV
+0.03% of reading +20 mV +0.25% of reading +20 mV
+0.02% of reading +0.03% of range +0.25% of reading +0.03% of range

Typ. 15 ppm/K (max. 40 ppm/K)

Typ. 10 pV/K (max. 20 pV/K)

Typ. 100 pV/K (max. 200 pV/K)

+250 V.

300 kHz (200 kHz at range 0.125 V and 1.25 V)

300 kHz (200 kHz at range 2.5 V and 25 V) (30 kHz with MDAQ-BASE-10)
>80 dB

>94 dB (> 80 dB)

>70dB (> 56 dB)

2mA

> 87 dB

> 96 dB

> 84 dB

> 88 dB

>93 dB

0.1 to 12 V short circuit protected; 50 mA current limitation
+0.05 % +2 mV

+15V (50 mA)

+5V (+ 10 V with MDAQ-BASE-10)

5 Ohm

+20 mA

RS-485, RS-232, USB

+15V

Typ. 45W/10W®

BNC or DSUB ™ female

68-pin Amplimite series (AMP Nr. 174339-6)

DS2406, DS2430A, DS2432, DS2433

BNC: 175 x 61 x 30 mm (6.9 x 2.4 x 1.2in.) DSUB: 175x 82 x 22 (6.9x 3.2 0.9)

(' MDAQ-SUB-V-200-D only!

Refer to the regulation of maximum allowable touch potential.

c For safety reasons max. 50 V may be applied to modules with BNC input-connectors!

DE-M080402E - DEWE-MDAQ series * Technical Reference Manual « Printing version 1.0.2 « January 16, 2011
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MDAQ-SUB-V-200-x

Internal signal processing
The picture below shows the block diagram of the MDAQ-SUB-V-200-xx

H g MDAQ-SUB-V-200-xx ' MDAQ-BASE-x ! opt. MDAQ-FILT-x
£ | |
o 1 1
o508 TEDS ' !
CONTOL “oFF | Differential Amplifier !
1 . 1
- IN + 950 k , with Offset and .
0s-/2 — divider | G=1 ! CMR control X
+15V 50 k ON ! 1
50 mA Sub+' S :
50 mA Geq Sub-, _ ? Il Sig Out
1 1
a 15V S0k ' ' Lowpass filker | OFF
g»- 7o — ‘N ' 8 gains Range 20
@ 90k T ' MDAQ-BASE-5: !
EXC Sensor OFF 10.5,1,2,4,8,10,20,40]
d supply | MDAQ-BASE-10: !
0to 12V e ! - -10: !
’ Betaton 5 '1,2, 4,810, 20, 40, 80 | |
GND
4

MDAQ-Y-SUBD

(Gl o

Measurement | Yolbage

[
Range | 200 M Y

b Common mode voltage 250 ¥ max
Lowpass filker | OFF w
L ————— Exdtation = ki

Excitation valid for Cho to Ch7

Pin assignment of the input connectors
MDAQ-SUB-V-200-D

1 TEDS 6 Programmable sensor supply 0 to 12 V
2 IN+ 7 IN- 54321

3 Res. 8 Res. fﬁﬁﬁ,

4 GND 9 -15V Lumoj

5 +15V SEF

9876

ﬁ If signals above 60 V may appear, don’t use the metal housing of SUBD connector!

MDAQ-SUB-V-200-BNC

Hot: IN +
Shield: IN -

20



MDAQ-SUB-V-200-x

Typical sensor connection

Sensor with differential output

powered by the module Loop powered sensor
% Connectors| Sensor % Connectors| Sensor
1% » 2-wire
a a 4.20 mA
= | ——— =
& &
o o2} Prog
TEDS TEDS EXC +
1|e 6| o
\ { Output
ND -
4]0=2
IN+
2| = IN+ " 2| o
50 OHM
IN- Output IN- [] Shunt
7o - 7 © Resistor
+15V
5 [ +
Supply
-15V \ / \ / GND
[ - [,
g LVA— U -
Current measurement Sensor with common ground
% Connectors| Sensor % Connectors| Sensor
1%} 1%}
S2la o)
m|.E .S
Q) Q)
=3 3
TEDS +12V
1 6| o vce
GND
40 4.20 mA
>
k] IN+ - IN+
2|2 | o——— 4.20 mA 2| o—— Output
50 OHM output
2 IN- Shunt IN-
217 | o—— Resistor 7| o—
»
15V
50
-15V. GND
9 o 4 [, ¢ GND
Single ended connection Potentiometric
m |Connectors| Floating m|Connectors
=) s >
ol|l® ensor D
z|2 a
[l = c
= o
&2} o o2} Prog
(2| @ + 6| o EXC
T Output
] 100 %
° .
[}
2= IN- .
57| o 2| o= 0%
| o] GND IN-
24| o 7|
a 230V
[s] 50 Hz
b= GND
£ 4\ 0
i)
n
>
@
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MDAQ-SUB-V-200-x

Common mode voltage range

In contrast to isolated amplifiers the input common voltage range is limited at differential amplifiers. The
measurement configuration below shows the possibilities to measure the current of a 24 V supplied system.

A -

o IN+ I >
x Shunt 4A
o 0.1Q

24\ 24V Battery Load

CHO

IN+

|

c J
ov ‘

—_ L

v

CH1

The optimum input range in that case is 500 mV. That will work fine for CH1 in the picture, but not for the
CHO. This channel will exceed the maximum common mode voltage and goto overflow.
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Analog input amplifier MDAQ-SUB-ACC
16 channel IEPE® amplifier

Several voltage measurement modes
(AC/DC Coupling, single ended/differential)

MDAQ-SUB-ACC

Bandwidth up to 300 kHz
Channel separation 96 dB
TEDS support (IEEE 1451.4)

Ideally suited for sound and vibration measurement

Amplifier specifications

MDAQ-SUB-ACC
Input voltage range
Gain

Input modes
Voltage modes
Input coupling

AC coupling frequency
standard option MDAQ-SUB-ACC
ordering option MDAQ-SUB-ACC-S1
ordering option MDAQ-SUB-ACC-S2

Input impedance
DC accuracy

+0.125to 1V
+1.25V; 25V
5,10V

Gain drift
Input offset drift
Over voltage protection

Max. common mode voltage
Bandwidth ( -3 dB)

Channel separation @ 10 kHz

Typ. CMRR
0.125Vto 10V
1.25Vto 10V

Typ. SNR @ 50 kHz bandwidth
Range +0.125V
Range +0.25 V
Range +0.5V to +1.25V
Range +2.5V to +10 V

Sensor excitation
Current noise

Input connectors
Output voltage
Output impedance
Output current
Programming interface
Power supply
Power consumption:
Sensor connection:
QOutput connector
TEDS

+0.125V,0.25V,05V,1V,1.25V,25V,5V,10V
0.5,1,2,4,5, 10, 20, 40

IEPE®or voltage

Single ended or differential

DCorAC

3Hz
0.16 Hz
0.1 Hz

1 MOhm

without software correction table

+0.03% of reading
+0.03% of reading 1 mV
+0.02% of reading +0.03% of range

typ. 10 ppm/K (max. 20 ppm/K)
typ. 3 pV/K (max. 12 pV/K)

IN+ differential £40 V
IN- differential: max +40 V
IN- Single ended: max 300 mA

400 pv +0.15% of reading

+0.15% of reading
+0.15% of reading

IN differential mode: +12 V

300 kHz (200 kHz at range 1.25V and 0.125 V)
30 kHz with MDAQ-BASE-10

> 96 dB

94 dB @ 50 Hz
80 dB @ 50 Hz

80dB @ 1 kHz
65dB @ 1 KHz

> 87 dB
>93dB
> 96 dB
> 100 dB

40r8mA, 5% upto24V,

150 nA * sqrt (Hz)

BNC

5V, £10 V with MDAQ-BASE-10

5 Ohm

+20 mA

RS-485, RS-232

15V,

Typ. 10 W (max 12 W @ 8 mA sensor excitation)
BNC female

68-pin Amplimite series (AMP Nr. 174339-6)
DS 2406, DS 2430A, DS 2432, DS2433

400 pv
+1 mV
+0.03% of range

DE-M080402E - DEWE-MDAQ series * Technical Reference Manual « Printing version 1.0.2 « January 16, 2011

23



MDAQ-SUB-ACC

Input connection

The picture below shows the principal configuration of the ampilifier circuit.

[ereal][ e |

Measurement | Yolkage

[v]
. .. . Range 1o vl W
If no filter board is installed, this : |
field shows the analog bandwidth Lowpass Filer | OFF bt
Coupling (] w
Excitation | 4 Mm.ﬁ.
Input type |DiFFerential M
MDAQ-SUB-ACC MDAQ-BASE-x MDAQ-FILT-x
24V ;
Programmable ! PGA:0.5,1,2,4,5,10, 20 and 40;
AC/DC couling i Programmable offset and common

| mode rejection adjustment
Programmable current l '
source (4 / 8 mA) on / off

i |
© Il " Signal out

49 nF :
; : E ——————o
TEDS ™ ; ;
Programmable | l
single ended / ;
differential input 3

configuration

Input circuit

The main amplifier consists of a programmable gain amplifier (PGA) with differential inputs. Depending on
the measurement mode (IEPE® sensors or voltage) the position of the switches at the input is changed. For
all input channels the configuration can be changed individually except the level of the current source (4 mA
or 8 mA). Changing the current range effects all eight sub channels. That means if the source level of chan-
nel 0 is set to 8 mA also channel 1 to channel 7 is switched to the same. But for channel 8 to channel 15 a
different source level can be used.
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MDAQ-SUB-ACC

For constant current powered sensors (IEPE® mode) the current source is switched on and also the minus
input of the BNC is connected to GND. The input coupling is switched to AC. In that mode also the TEDS
interface circuit is allowed to read out the sensor information out of IEEE 1451.4 compliant sensors.

In all voltage measurement modes the current source is disconnected from the input signal. The position of
the GND switch defines if the amplifier is used for differential or singled ended input configuration. The al-
lowed input voltage range (common mode voltage) is limited to +13 V.

NOTE: If floating input sources (like batteries) are connected to the MDAQ-SUB-ACC the amplifier has to
be used in single ended configuration (GND-switch ON)! Otherwise the input may be out of the maximum
input voltage range!

In differential mode as well as in single ended mode AC or DC coupling is possible. The standard high pass
filter frequency is 3 Hz in AC-mode. Please contact DEWETRON for other frequencies.

Typical sensor connection

Isolated sensor, battery powered sensor or Sensor referenced to ground,
sensor with differential output not isolated sensor
Connectors Isolated sensor ©| Connectors e e p—
Battery powered sensor % Sensor reference to GND
Sensor with diff. output

E o L SIGNAL OUT+ E o L SIGNAL
o E o

2o I SIGNAL OUT- 20 N GND

w (7]

BNC ‘ Chassis GND
e K S IS T
=
Measurement: Voltage Measurement: Voltage
Input type: Single ended Input type: differential
Connectors Accelerometer

Sh N IEPE®

kel

° o L [ [ Sensor

e

(]

BNC

Measurement: IEPE®

Pin assignment of the input connectors
MDAQ-SUB-ACC-BNC

Hot: IN +
Shield: IN -
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Notes
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MDAQ-SUB-ACC-A-BNC

Analog input amplifier MDAQ-SUB-ACC-A
16 channel IEPE® amplifier
AC ond DC coupled voltage measurement mode
2 programmable high-pass filters
Bandwidth up to 300 kHz
Channel separation 96 dB
TEDS support (IEEE 1451.4)

Ideally suited for sound and vibration measurement

Amplifier specifications

MDAQ-SUB-ACC-A
Input voltage range

Gain drift
Input offset drift
Over voltage protection

Bandwidth (-3 dB)

Channel separation @ 10 kHz
CMR @ 50 Hz (@ 1 kHz)
Typ. SNR @ 50 kHz bandwidth

Sensor excitation

Current noise

Output connector

Dimensions (W x D x H)

+0.125V,0.25V,0.5V,1V,1.25V,25V,5V, 10V

Gain 0.5,1,2,4,5,10, 20, 40
Input modes IEPE®or voltage
Voltage modes Single ended

DC or AC coupled with two selectable high pass filter
(0.15 and 3.4 Hz as standard, others on request)

Typ. 10 ppm/K (max. 20 ppm/K)
Typ. 3 pV/K (max. 12 pV/K)

IN+ +40 V
IN- Single ended: max 300 mA

300 kHz (200 kHz at range 1.25 V and 0.125 V)
30 kHz MDAQ-BASE-10

> 96 dB
> 94 dB (> 80 dB)

Range +0.125 V > 87 dB
Range +0.25 V > 93 dB
Range +0.5V to +1.25V > 96 dB
Range +2.5V to +10 V > 100 dB

4or8mA,5%upto24V,,
150 nA * sqrt (Hz)

Input connectors BNC

Output voltage +5V, +10 V MDAQ-BASE-10

Output impedance 5 Ohm

Output current +20 mA

Programming interface RS-485, RS-232

Power supply 15V,

Power consumption: Typ. 10 W (max 12 W @ 8 mA sensor excitation)
Sensor connection: BNC female

68-pin Amplimite series (AMP Nr. 174339-6)
175x61x30 mm (6.9x2.4x 1.2in.)

Input impedance 1 MOhm

DC accuracy " Without software correction table
+0.125V and +0.25V +0.03% of reading 350 pv +0.15% of reading 350 pv
+0.5Vto+1.25V +0.03% of reading 1+0.04% of range +0.15% of reading +0.04% of range
+25Vtox10V +0.02% of reading +0.03% of range +0.15% of reading +0.03% of range
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MDAQ-SUB-ACC-A-BNC

Input connection

The picture below shows the principal configuration of the ampilifier circuit.

MDAQ-ACC-A

(G o

Measurement | IEFE

an

_ o _ Range 10000
If no filter board is installed, this a
. . W
field shows the analog bandwidth SRS "
Caupling &C 3,4 Hz W
Excitation 4 i

Excitation valid for Cho to Ch7

MDAQ-SUB-ACC-A MDAQ-BASE-x MDAQ-FILT-x
24V Dcr—{‘ ! !
L 8mA AC 3.4 Hz

4 mA ! PGA:0.5,1,2,4,5,10, 20 and 40;

17_nF'| l_ Programmable offset
| S —— |

AC 0.15 Hz
Input —1—nF—H— + Signal out
| I\

TEDS e |

Input circuit
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MDAQ-SUB-ACC-A-BNC

Typical sensor connection

Connectors Accelerometer Connectors

Sh > IEPE® S >
sow ||l : L1
2 o N Sensor 2o N
< <
» »

BNC BNC
Measurement: IEPE® Measurement: Voltage

Pin assignment of the input connectors
MDAQ-SUB-ACC-A-BNC

Hot: IN +
Shield: IN -

DE-M080402E - DEWE-MDAQ series * Technical Reference Manual « Printing version 1.0.2 « January 16, 2011
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Notes
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MDAQ-SUB-ACC-x-MD

MDAQ-SUB-ACC-x-MICRODOT option

Add on for MDAQ-SUB-ACC and MDAQ-SUB-ACC-A

Microdot sensor input connector

LED sensor check indication

Input multiplexer for calibration signal

Specifications

MDAQ-SUB-ACC-x-MICRODOT
Input connectors

Sensor check (IEPE® mode only)
Open
Valid
Short circuit

Calibration multiplexer
Control connector

Power supply

Microdot No. 031-0059-0001

Uexc > 22 V: LED off
3V < Uexc<21V:LED green
Uexc <2 V: LED red

Mechanical relais (NAIS TXS2)
10-pin AMP Micro Mate
+/5V/+12V

Power consumption Typ. 2 W

The MDAQ-SUB-ACC-x-MICRODOT board is an add-on for the MDAQ-SUB-ACC series. It provides
Microdot input connectors and the possibility to switch the input channels to a free definable reference signal.
Eight LEDs show the status of the IEPE® supply of every channel.

The input multiplexer is realized with a mechanical relay to avoid signal distortions. The status of the
mechanical relay is controlled via a reference voltage control. Low level on the reference voltage control is
for measuring mode, high level on the reference voltage control switches the input channels to the reference
signal. Changing the reference voltage control input affects all eight sub-channels.

Every channel is equipped with a status-LED. It shows the status of the IEPE® excitation voltage and also
the sensor supply. If the input channel is open - if there is no sensor connected to the input or the connection
is defective (open circuit) - the IEPE® excitation voltage is near the upper limit. In this case the sensor check
unit gives out no voltage and the LED is off. If the input channel is short-circuited the IEPE® excitation voltage
is very low and the sensor check unit controls the LED to shine red. Is the IEPE® excitation voltage in the
valid range a correct connected IEPE® sensor is assumed, the sensor check unit controls the LED to shine
green.

The sensor check unit isn’t able to check if the sensor measures correct values!
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MDAQ-SUB-ACC-A-MD

Input connection

The picture below shows the principal configuration of the input multiplexer and the sensor check function.

Sensor Input To MDAQ-ACC-x amplilfier
Ref.Sig + o | I > Input +
1 ﬁ
1
: Sensor A
Y A
; check
! I |
' l
Ref.Sig- =1 3 Input -
Ref.Volt. Ctrl.

Pin assignment

The table below shows the pin assignment of the control connector.

1 Ref. Voltage Exc.+
Ref. Voltage Sense + 2

3 Ref. Voltag

Ref. Voltage Sense - 4 %
5 DGND=———

DGND 6 ,?
7 +5V -

+12V 8 ol
9 Ref. Volt. Ctrl.

Reserved 10
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MDAQ-SUB-BRIDGE-D

Analog input amplifier MDAQ-SUB-BRIDGE-D

High accuracy (0.05%) full bridge amplifier

Internal half bridge completion

Input short-circuit function for measuring absolute strain
Bridge and voltage measurement mode
AC/DC coupling (0.16 Hz high pass filter)

TEDS support

Specifications

[MDAQ-SUB-BRIDGE-D combined with MDAQ-BASE-5

Gain
Input ranges
@ 5V, excitation

Gain drift @ 5 V. excitation
Excitation voltage
Excitation accuracy
Excitation drift

Excitation current limit
Excitation protection
Sensor supply (+15 V)
Bridge types

5V and 10 V Range

Filters (lowpass)

Typ. SNR @ 30 kHz [1 kHz]
and 5 V. excitation

Typ. CMR @ 0.1 mV/V [1 mV/V]
and 5 V. excitation

Max. common mode voltage range
Input overvoltage protection

Output voltage

Output resistance

Output current

Output protection

TEDS

Supported TEDS chips

Power consumption for 16 channels
@ 5V, excitation

@ 10 VDC

Standard operating temperature

0.5 to 2000
+2.5, 5, 10, 20, 25, 50, 100, 200, 250, 500, 1000, 1250, 2500, 5000, 10 000 mV
0.5, 1, 2, 4, 5, 10, 20, 40, 50, 100, 200, 250, 500, 1000 mV/V

Input impedance 1 Mohm
Input noise 3.5nV *VHz
Typ. input offset drift 0.5 pVIK (for ranges < 200 mV)
DC Accuracy High Gain Without software correction table
+2.5 mV;5 mV/V;10 mV/V;+25 mV +0.03% of reading +15 pV [+3 pV/V@5 Vexc] +0.25% of reading +15 pV [+3 pV/V@5 Vexc]
20 mV +0.03% of reading +0.12% of range +0.25% of reading +0.12% of range
50 mV +0.03% of reading +0.06% of range +0.25% of reading +0.06% of range
+100 mV to £200 mV +0.03% of reading +0.03% of range +0.25% of reading +0.03% of range
+0.250 to +1V Low Gain|+0.03% of reading 400pV [+80 pV/V@5Vexc] +0.15% of reading 400 pV [+80 pV/V@5Vexc]
+1.25V; 2.5V +0.03% of reading +1 mV +0.15% of reading +1 mV
+5;10V +0.02% of reading +0.03% of range +0.15% of reading +0.03% of range

10 ppm/K of range +0.02 pV/V/IK

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

+0.05 % 0.7 mV

+10 ppm/K 50 pV/K

50 mA/Channel

Continuous short to ground

Accuracy: -5% to +2%; Each output separately fused; max. current 50 mA/channel
4- or 6-wire full bridge

3- or 5-wire % bridge with internal completion (software programmable)
Bridge resistance 120 Ohm to 10 k Ohm
Automatic bridge balance " Absolute voltage mV/V @ 5V exc um/m @ 5 Vexe k=2 Quater bridge
2.5mVto 20 mV +10 mV +2 mV/V +4000 pm/m
25 mV to 200 mV/ +100 mV/ +20 mV/V +40000 pm/m
250 mVto 1V +0.5V +100 mV/V +200,000 ym/m
2Vto10V +5V +1000 mV/V +2,000,000 pm/m
Bandwidth (-3 dB)
2.5mV to 200 mV Range 30 kHz
250 mV to 2.5 V Range 190 kHz

100 kHz (190 kHz small signal bandwidth)

In combination with MDAQ-FILT-xx or MDAQ-AAF
64 dB [82 dB] @ 1 mV/V

82 dB [96 dB] @ 50 mV/V

125 dB [120 dB] @ DC

115 dB [110 dB] @ 400 Hz

110 dB [105 dB] @ 1 kHz

+12V

25V,

+5V, +10 V with MDAQ-BASE-10

<10 Ohm

Max. 5 mA

Continuous short to ground

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

350 Ohm @ 10 V Exc. typ. 15 W
120 Ohm @ 5 V typ. 15 W

350 Ohm max. @ 15 W max.
120 Ohm @ 15 W

0°Cto70°C (32 °F to 158 °F)

' MDAQ-BASE-10A has the half offset adjustment range
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MDAQ-SUB-BRIDGE-D

Internal signal processing

(onel | v |

IMeasurement | Bridge M

Range |2IJIJD M i
Lowpass filter |3I3EI Hz Woem———m— s
Lowpass bype  Butterworth

Eridge mode Full bridge w

Coupling D LY

Excitation 5 L

Excitation valid for Cho to Ch7
Qukput offset |D M%

Sensar unbalance

-50 <= |

(v <=50%

EBalance sensar ][Balance ampliFier]l[Set shart on]l

MDAQ-BASE-xA | MDAQ-FILT-x

 (optional)

-
soma  1IMDAQ-SUB-BRIDGE ||
+15V out L—E—I D [ !
6 1
Sense+ Ch ] [Differential Amplifier
0.7 '\with Offset and
Exc+ 4 - +Uref '|CMR control
AC/DC [|] + (0-6V)
G1,G50 !
In+ g_q'-‘ Sub+:
S WF —+ + s +
In_ Ma — _ > Sub. : _
GND 4 - G=(1) |
ll] A E 8 gains
Exc- ' MDAQ-BASE-5:
- 10.5, 1,2, 4, 8,10, 20, 40
Sense- 2 ' MDAQ-BASE-10:
TEDs & [ TEDS 1,2,4,8,10, 20, 40, 80
Controller |

Pin assignment of the input connectors
MDAQ-SUB-BRIDGE-D

34
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EXC+

IN +

Sense

GND

+15V (50 mA)

© 00N

AN

e S

Sense+
IN -
EXC-
TEDS

Sig Out




MDAQ-SUB-BRIDGE-D

Full bridge signal connection

6-wire sensor connection 4-wire sensor connection
(Sense wired at the sensor) (Sense wired at the connector)
[T |eEXC () A [T ]oEXC (+) A\
6| [o Sense (+) 1 d 6| |oSense(+] T \
; IN (+) ( \} ; IN (+)
3 | - ? 3 | BH }
7 N (-) T 71 [N () T
4] | o-Shield XY-/ 14| o Shield %/
Bridge mode: Full bridge Bridge mode: Full bridge
Sens leads (SUB-D: pin 3 and 6) have to be connected!

Half bridge signal connection 3-wire sensor connection
5-wire sensor connection (Sense wired at the connector)
(Sense wired at the sensor)
[T oEXC (+) [T oEXC (1) N
6| |o-Sense (+) 11 1 5| |o-Sense (+)
; IN (+) \ ; IN (+)
7 } 7 "
K bas oram \ ] t Slbas:ora naw! i
4 Shield 4 Shield
TeEuired for AC coupling J Te?uﬁ'ed for AC coupling J
Bridge mode: Half bridge Bridge mode: Half bridge
15 V sensor supply
o
° 15V
5 (50 mA max) 9.36V

“ e supply
2 L, Signal

ouT

7 IN-
4 ~_GND GND

Measurement: Voltage

The table on the next page shows how the mV/Vranges are calculated. The ranges depend on the gain and
the excitation voltage.
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MDAQ-SUB-BRIDGE-D

Excitation 0.25V 0.5V 1.00 V 25V 5.00V 10.00 V
Input range Bridge module range [mv/V]
+10000 mV
+5000 mV 500
+2500 mV 500 250
+1250 mV 500 250 125
+1000 mV 400 200 100
+500 mV 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
+'2.5 mV 10 5 2,5 1 0,5 0,25

Typical Sensor connection

Potentiometric sensor

MDAQ-SUB-BRIDGE-D

Potentiometric Sensor

A

[, EXC(+) o
OSenser 1

[9-pin SUB-D] O>= |

oD+

N

c°'s'eniL1Exc &)

200 Ohm to 10 kOhm

» oW

o-Shield

Range: 500 mV/V

Bridge mode: Half bridge

3

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

Isolated sensor, battery powered sensor or sensor with differential output

MDAQ-SUB-BRIDGE-D

[9-pin SUB-DJ

o-IN+

N

+

oIN ()

~

Isolated Sensor
Battery powered sensor
_ Sensor with diff. output

10ki [}

4| |o.OND |

Measurement: Voltage
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MDAQ-SUB-STG-D

Strain gage amplifier

15 input ranges from +2.5mV to £10V

1mV steps program able excitation from 0 to 12V
Internal Bridge Completion for ¥z and %4 Bridge
Internal 50k and 100k Shunt resistor

TEDS support

Specifications

MDAQ-SUB-STG-D combined with MDAQ-BASE-5

Gain 0.5 to 2000

Input ranges +2.5, 5,10, 20, 25, 50, 100, 200, 250, 500, 1000, 1250, 2500, 5000, 10 000 mV
@ 5V, excitation 0.5, 1, 2, 4, 5, 10, 20, 40, 50, 100, 200, 250, 500, 1000 mV/V

Input impedance >100 MOhm

Input noise 3.5nV * VHz

Typ. input offset drift 0.5 pV/K (for ranges < 200 mV)

DC Accuracy High Gain Without software correction table

+2.5 mV;5 mV/V;10 mV/V;£25 mV +0.03% of reading +15 pV [£3 pV/V @5 Vexc] £0.25% of reading +15 pV [23 pV/V @5 Vexc]

20 mv +0.03% of reading +0.12% of range +0.25% of reading +0.12% of range

50 mV +0.03% of reading +0.06% of range +0.25% of reading +0.06% of range

+100 mV to +200 mV +0.03% of reading +0.03% of range +0.25% of reading  +0.03% of range
+0.250 to 1V Low Gain|+0.03% of reading 400 pV [£80puV/V@5 Vexc] +0.15% of reading 400 pV [80uV/V @5Vexc]
+1.25V;+25V +0.03% of reading +1mV +0.15% of reading +1 mV
+5;10 V +0.02% of reading +0.03% of range +0.15% of reading +0.03% of range

Gain drift @ 5 V. excitation 10 ppm/K of range +0.02 pV/V/K

Excitation voltage 0to 12 V programable in 1 mV steps. (5 V default)

Excitation accuracy +0.05 % 0.7 mV

Excitation drift +10 ppm/K £50 pV/K

Excitation protection Continuous short to ground

Excitation current limit 50 mA/Channel

Bridge Types 4- or 6-wire full bridge

3- or 5-wire 2 bridge with internal completion (software programmable)
3- wire Quarter bridge with internal 120 Ohm and 350 Ohm completion (software programmable)

Shunt Resistor Internal 100 k and 50 k Resistor (software programable)
Completion and Shunt resistor accuracy (0.05% 5ppm/°K
Bridge resistance 120 Ohm to 10 k Ohm
Automatic bridge balance " absolute Voltage mV/V @ 5 Vexc um/m @ 5Vexe k=2 Quarter bridge
2.5 mV to 20 mV +10 mV +2 mV/IV +4000 pm/m
25 mV to 200 mV +100 mV +20 mV/V +40000 pm/m
250mVito 1V +0.5V +100 mV/V +200,000 ym/m
2Vto10V +5V +1000 mV/V 42,000,000 pm/m

Bandwidth (-3 dB)

2.5 mV to 200 mV 30 kHz

250mVto 2.5V 190 kHz

5Vand 10V 100 kHz (190 kHz small signal bandwidth)
Filters (lowpass) In combination with MDAQ-FILT-xx
Typ. SNR @ 30 kHz [1 kHz] 64 dB [82dB] @ 1 mV/V

and 5 V. excitation 82 dB [96 dB] @ 50 mV/V
Typ. CMR @ 0.1 mV/V [1 mV/V] 125dB [120 dB] @ DC

and 5 V. excitation 115 dB [110 dB] @ 400 Hz

110 dB [105 dB] @ 1 kHz
Max. common mode voltage range +12V
Input overvoltage protection 25V,
Output voltage +5 V (+10V with MDAQ-BASE-10)
Output resistance <10 Ohm
Output current Max. 5 mA
Output protection Continuous short to ground
TEDS Hardware support for TEDS (Transducer Electronic Data Sheet)
Supported TEDS chips DS2406, DS2430A, DS2432, DS2433
Power consumption
@ 5 VDC excitation 350 Ohm 16 Channels typ. 8 W
120 Ohm 16 Channels typ. 15 W

@ 10 VDC 350 Ohm 16 Channels typ. 15 W
Standard operating temperature 0°Cto70°C (32 °F to 158 °F)

 MDAQ-BASE-10A has the half offset adjustment range
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MDAQ-SUB-STG-D

Internal signal processing

MDAQ-FILT-x

(optional)

R

(enel | o |
Measurement Bridge w
Range 2000 w Tl
Lowpass filker | OFF 1"
r—————————=Bridge mode Full bridge v
Bridge shunt Off w
Excitation 5 Yy
Excitation valid for ChD to Ch7
Output offset |D M%
Sensor unbalance -50 <= |0 vl <= 50 %
[ Balance sensor HBaIance amplifier [Set shork: Un] -
PROG
EXC
MDAQ-SUB-STG-D
6
Sense+  MDAQ-BASE-x
1
1 1
Exc+ . ) o
o Mia []]]ko | Differential Amplifier
30 o ' with Offset and
s \4_\‘..4 \{_\‘._4 ! CMR control
R+ 1
1
2 G 1,G50 X
In* | ~& S G Sub+, N\
7 1
In- »—| - l _ Sub-! _
1
GND 4 @ G=(1) I
1 :
Exc- .
|
Sense- 3 :
1
TEDS 9 TEDS !
Controller !
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MDAQ-SUB-STG-D

Full bridge signal connection

6-wire sensor connection 4-wire sensor connection
(Sense wired at the sensor) (Sense wired at the connector)
[T ]eExct [ ]oEXCt N
6 oSense+ 11 d 5| |o—Sense+
9 TEDS Daa 9 TEDS B
4| [oGND ( ) LERS | ocn0 TEDS
3 | - ? 3 |oSe— \ )
8 |om: 7 g |om: 7
4] |o-Shield Y] 14| |o-Shield Y]
Bridge mode: Full bridge Bridge mode: Full bridge
Sense leads (SUB-D: pin 3 and 6) have to be connected!
Half bridge signal connection
5-wire sensor connection 3-wire sensor connection
(Sense wired at the sensor) (Sense wired at the connector)
[1] oEXCH [T oEXCt N
6] |o Senset 1 1 §,° Sense+
gi" T r— g* e
9 TEDS Data 9 TEDS Data
4| [o.oND T [LEES 4| |o.GND TEDS
g Egee- ] ) 3l |oExe— )
4] Shield v 4 | Shield v

Bridge mode: Half bridge Bridge mode: Half bridge

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

3-wire sensor connection
(Sense wired at the connector)

[, EXC+

§ense+

R+ A
IN+ 1 1

TEDS

GND

ofe—
| lo Shield \i/
Bridge mode: Quarter bridge

[ 0w B © NO1fpinsuBD[O— |

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

'R+" has to be connected only if shunt calibration is required, otherwise it can be left unconnected.
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MDAQ-SUB-STG-D

Typical Sensor connection

Isolated sensor, battery powered sensor or sensor with differential output
MDAQ-SUB-STG

[9-pin SUB-D|

oI+ +

N

Isolated Sensor
Battery powered sensor
o-IN () _ Sensor with diff. output

~

10ki [}

4 o GND {

Pin assignment of the input connectors
MDAQ-SUB-STG-D

1 EXC+ 6 Sense+
2 IN+ 7 IN-

3 Sense 8 EXC-

4 GND 9 TEDS
5 R+

C If signals above 60 V may appear, don’t use the metal housing of SUBD connector!
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MDAQ-FILT-5-Bx

Filter board MDAQ-FILT-5-Bx

L E .. Bessel characteristics
U .. Butterworth characteristics \

16 Channel 2" order low pass filter
5 selectable filters including bypass function

5 different cut off frequencies

Discrete low noise filter design
Independent filter settings for each channel

Direct control from MDAQ-xx Amplifier series

Filter specifications

MDAQ-FILT-5-Bx

Filter range (-3 dB)
Standard MDAQ-FILT-5-Bx 30 Hz, 100 Hz, 300 Hz, 1 kHz, 10 kHz, bypass
Ordering option MDAQ-FILT-5-BU-S1|100 Hz, 1 kHz, 10 kHz, 30 kHz, 100 kHz, bypass

other frequencies on request

Bypass bandwidth > 700 kHz

Filter characteristics 2-Pole Bessel characteristic
2-Pole Butterworth characteristic

Attentuation slope 40 dB/decade (12 dB/octave)
Filter accuracy #1.5dB@f,

DC gain 1(0dB)

Offset Error Max. 1 mV (typ <0.2 mV)

Max. 0.01% of range with MDAQ-BASE-10
Max. 0.02% of range with MDAQ-BASE-5

Input voltage range 10V,
Channel separation @ 50 kHz > 96 dB
Input configuration Single ended, designed for use with
MDAQ-V; MDAQ-BASE-5 and MDAQ-BASE-10
Output configuration Single ended
SNR @ bandwidth > 100 dB
Output impedance 5 Ohm
Output current Max. £20 mA
Output connector 68-pin Amplimite series (AMP Nr. 174339-6), SCSI Il Type
Power supply 7.5V to £15 V direct via MDAQ-BASE or -V
Power consumption Typ. 3 W
Dimensions (W x D x H) 175x 61 x14 mm (6.9x2.4x0.9in.)
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MDAQ-FILT-5-Bx

Step response of 100 Hz filter

1.2

0.8
—— Butterworth 2-pole
0.6 Bessel 2-Pole

0.4

02
0 /

0 20 40 60 80 100 ms

Output connector

NC. —]35== 1}— NC.

NC. —36== 2}— NC.
GND —] 37== 3}— NC.
GND —]38== 4— CH. 15+
GND —] 39== 5}— CH. 14+
GND —]40== 6}— CH. 13+
GND —]41== 7}— CH. 12+
GND —]42== 8f— CH. 11+
GND —]43== 9}— CH. 10+

GND —]44==10— CH. 9+
GND —]45==11 |— CH. 8+
GND —]46==12}— CH. 7+
GND —(47==13— CH. 6+
GND —]48==14— CH. 5+
GND —]49==15)— CH. 4+
GND —] 50==16 |— CH. 3+
GND — 51==17 |— CH. 2+
GND —152==18 — CH. 1+
GND —] 53==19 |— CH. 0+
GND —] 54==20 — GND
NC. —] 55==21}— NC.
NC. —] 56==22 |— NC.
NC. —] 57==23 — NC.
NC. —] 58==24 }|— NC.
NC. —] 59==25 }— NC.
NC.—]60==26 |— NC.
NC. —] 61==27 |— RS-485 A
NC. —] 62==28 |— RS-485 B
NC. —] 63==29 |— NC.
NC.—] 64==30 |— NC.
NC. —] 65==31— NC.
NC. —] 66==32 }|— NC.
NC. —] 67==33 |— NC.
NC. —68==34 }|— NC.

Input connector
(same pin assignment
for the output connector)
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MDAQ-AAF4-5-Bx

Filter board MDAQ-AAF4-5-Bx

I—P U .. Butterworth characteristics
E .. Bessel characteristics

16 Channel 4" order low pass filter
5 selectable filters including bypass function
5 different cut off frequencies

Discrete low noise filter design

Filter specifications

MDAQ-AAF4-5-Bx
Filter range (-3 dB)
standard 100 Hz, 1 kHz, 10 kHz, 30 kHz, 100 kHz, bypass
ordering option MDAQ-AAF4-5-BU-S1  [163 Hz, 500 Hz, 2.5 kHz, 10 kHz, bypass, bypass
ordering option MDAQ-AAF4-5-BU-S2 |10 Hz, 100 Hz, 1 kHz, 10 kHz, 20 kHz, bypass
ordering option MDAQ-AAF4-5-BE-S1 {100 Hz, 1 kHz, 10 kHz, 20 kHz, 30 kHz, bypass
other frequencies on request

Bypass Bandwidth > 700 kHz

Filter characteristics Ordering option BE: 4-Pole Bessel characteristic
Ordering option BU: 4-Pole Butterworth characteristic

Attentuation slope 80 dB/decade (24 dB/octave)

Filter accuracy +1.5dB @ f,

DC gain 1(0dB)

Offset Error Max. 1 mV (typ <0.2 mV)

max. 0.01% of range with MDAQ-BASE-10
max. 0.02% of range with MDAQ-BASE-5

Input voltage range ? 10V,
Channel separation @ 50 kHz > 96 dB
Input configuration Single ended; designed for use with
MDAQ-V; MDAQ-BASE-5 and MDAQ-BASE-10
Output configuration Single ended
SNR @ full Bandwidth > 100 dB
Output impedance 5 Ohm
Output current Max. £20 mA
Output connector 68-pin Amplimite series (AMP Nr. 174339-6), SCSI Il Type
Power supply 7.5V to £15 V direct via MDAQ-BASE or -V
Power consumption Typ. 3 W
Dimensions (W x D x H) 175x61x25mm (6.9 x2.4x 1in.)
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MDAQ-AAF4-5-Bx

Step response of 100 Hz filter

0.8
‘ ——— Butterworth 4" ord

o |

o

0.2

0 20 40 60 80 100 ms

Butterworth

- maximally flat in the pass band frequency response
- There is some overshoot in the time domain
- Butterworth rolls off faster than the Bessel filter
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CE-Certificate of conformity

(€

Manufacturer: DEWETRON Elektronische Messgeraete Ges.m.b.H.

Address: Parkring 4
A-8074 Graz-Grambach Austria

Tel.: +43 316 3070 0
Fax: +43 316 3070 90
e-mail: sales@dewetron.com
http://www.dewetron.com

Name of product: DEWE-MDAQ SERIES

Kind of product: Signal conditioning

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:

L Safet IEC/EN 61010-1:1992/93 IEC 61010-1:1992/300 V CATIII Pol. D. 2
Yy IEC/EN 61010-2-031 IEC 1010-2-031

E Emissions EN 61000-6-4 EN 55011 Class B

c Immunity EN 61000-6-2 Group standard

Graz, October 14, 2008 ? CQ// —

Place / Date of the CE-marking Dipl.-Ing. RoWeutter/ Managing director
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