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B LAN-AD16fx

LAN Data Acquisition System

16 Analog IN. 2 Analog OUT.

Data Acquisition via Network. 16 analog inputs can be sampled with 16 bit
Remote. resolution and 250kHz total sampling rate. The

measuring range (x10V, +5V, 2V, +1V) is
selected via software for each channel
separately.

The two +£10V outputs can be used for analog
controls with 16 bit accuracy.

The LAN technology of the LAN-AD16fx
allows for measurement applications across
great distances. The number of measuring
points, where the devices are installed, is
basically not limited. Data transmission to a
server PC is fast and reliable. -

32 Digital I/0.

POE. Self-SuppIier. Digital states are recorded or set at 32 digital
inputs or outputs. The direction of the two 16-

The device can be supplied with power via bit ports is set via software

network (Power over Ethernet). This reduces
cabling efforts to a minimum and makes

: ) Count and Measure: Pulses.
mobile measurements a lot easier.

Frequency. Position. Period.

TCP/IP. Guaranteed Reliable. If for the acquisition of large quantities, speed

LAN-AD16fx uses the TCP/IP protocol measurement, or determination of position:
providing for safe and complete data Thesg are only a few applications the three
transmission. Besides that, transmission via 32-bit counters of the LAN-AD16x can be
internet is possible - data acquisition with used for. With the pulse time feature, precise

absolutely new possibilities. measuring e.g. at slowly rotating shafts is
possible.

Cascadable. Synchronizable.

The number of DAQ systems and with it the

number of available channels is only limited by
the bandwidth of the network. Several devices
can be synchronized with each other. If so, all
measured data in distributed operation always
keep time even with long-term measurements.

Optimal for Windows.

The programming interface is optimized for
64Bit under Windows® 10/11. All software for
installation and programming of the LAN-
AD16fx is included free of charge.

NextViewe. Try for Free.

Analog IN The DAQ system is supported by NextViewe,
1 the software for data acquisition and analysis.
8 A fully functional 14-day trial is included with
? A PWR —SS—( delivery to directly test the functionality of the
16 - LAN-AD16fx.
x Analog OUT| D . : cpu | Lan S_C
32x Digital I/0
3x Counter J_l— PoE

Functional diagram

www.bmecm.de | www.nextview.de



LAN-AD16fx

1 Start-up Procedure

Before starting the device check the safe connection between the housing and earth.

All available software and documentation for the LAN-AD16fx are located on www.bmcm.de/lan-
ad16fx-en in the tab Downloads.

e ] o le

1. Step: Connect up

Set up a connection of a PC or measurement data server via network. The power
supply is enabled through the network (PoE), too. Alternatively, the LAN-AD16fx can
be operated with an external power supply (s. Chap. 2.2). The device assigns itself a
suitable link local IP address when connected.

2. Step: Installation LAN-Admin

In order to check and change the network settings, firmware version and connection
quality of the LAN-AD16fx, the LAN-admin needs to be installed (Cap. 1.1). It can be
downloaded on www.bmcm.de/lan-ad16fx-en in the tab Downloads in the category
LAN-Admin — Configuration Software.

3a Step: Measuring with NextView

To be able to use your measurement system with NextView, you just need to
download and install the latest version of NextView on http://www.nextview.de/go-
en. In case you did not buy NextView, request a free of charge trial version when first
starting NextView. Find more information about NextView and its installation on
www.nextview.de.

3b. Step: Measuring with API

In case you want to use the measurement device without NextView, you need to
download and install the free of charge programming interface LIBAD4. You can find
this on www.bmecm.de/lan-ad16fx-en in the tab Downloads in the category LIBAD —
Programming Interface (API), too. Find more information on www.bmcm.de/libad-en.
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LAN-AD16fx

1.1 Configuration with LAN administration utility

The LAN-AD16fx is displayed by the software under the name "LAN-Base". The usage of

the configuration software is described in detail in the user’s manual UM-LAN-ADMIN.

1.11 O pe ration & LAN Administration Utility (192.168.64,110) (]

Datei Gerit Hilfe

Aktuelle Gerdteeinstellungen

In the left window of the program screen, all DAQ
systems with a working network connection to the - Pt LAt De 550079
PC are listed displaying their serial number. The Fumare. 2073

LAN-AD16fx is displayed as "LAN-Base". IP-Adresse;  192168.1.11
In the condition as supplied to the customer, the M EhaBaRt

device automatically self-assigns an IP address.
Select a network DAQ system to show the
parameters of this device in the TABs on the right.
Settings can be modified by clicking the "Options"
button.

Das Gerat LAN-B ase SHO074 hat die [Pvd Adiesse
192.168.1.11.

We strongly recommend using the automatically assigned configuration. Manual changes

should only be done by a network administrator.

1.1.2 Notes about TCP/IP

Each participant of the network has his own IP address consisting of four groups of numbers. To
guarantee that a data package arrives at the correct address, this IP address must have been given
out only once.

Each IP address contains the network number identifying the net your PC belongs to. Please make
sure the PC and the LAN-AD16fx are in the same net, i.e. they have the same network number, to be
able to communicate with each other.

1.1.3 Example Configuration for the Manual Input of the Network Settings

If there is only the PC and the DAQ system in your network (NetwOrk (e protosol Vession 4 (1ce1pa) Fropertes (2 i

number 192 .168.32.0), you can use the following configuration. Geners
The IP address currently set in the PC is shown in the title bar of the o Sy S, o e ok o PSS
. . . e r the approprial settings.
LAN-AD16fx Administration Utility:
~) Obtain an IP address automatically
@ Use the following IP address:

. . IP address: 192 .168. 32 . 1
Conflguratlon Value Subnet mask: 255.255.255. 0
IP-Address PC 192.168.32.1
IP-Address LAN-AD16fx 192.168.32.2 o 355;252?.:2.;5;;Zd;Zf:‘;‘SSEZ!:Z!J

Preferred DNS server:

Network mask 255.255.255.
[] validate settings upon exit AdgaT
1.2 Synchronisation —

In NextViewe, LAN-AD16fx devices can do measurement time-

synchronously in relation to real-time. The frequency of the sample

clock is adjusted by means of a configured NTP server.

Settings for time-synchronous measurements are done in the LAN-AD16fx Administration Utility as
well as in NextViewe and are described in the user manual UM-LAN-ADMIN.
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LAN-AD16fx

2 Connections and Pin Assignment

network digital channels analog channels alt. power surplg/
ug

(Twisted Pair RJ45) (D-Sub 37 female)  Status LEDs (D-Sub 37 female) (3-pin DIN p

l l l

RI‘_‘A‘I‘\J—‘AD1 Bfx

front view back view
Figure 1

2.1 Network

The PC/data acquisition server and the LAN-AD16fx communicate via LAN realized D
with a Twisted Pair connection (RJ45, 100Mbit). Due to automatic MDI/MDIX, using a

crossover cable is not necessary. A Twisted Pair cable is available as accessory

(ZUKA-TP.

If the two LEDs in the LAN connector are flashing, data are transmitted.

Firewall software installed on the PC might interfere with the operation of the LAN-AD16fx.

In this case, please contact your network administrator.

2.2 Power Supply

The DAQ system is supplied with power via Ethernet cable (Power

over Ethernet). 12..40vV DC

If the switch does not feature PoE, the device can be powered with

12-40V DC via the 3-pin DIN plug on the back of the device (see

Figure 1). In this case, an external power supply unit ZU-PW40W GND Erde (PE)/
(24V, 1.67A DC) is optionally available. earth (PE)

Connect the shield of the power supply with earth (PE).

2.3 Status LEDs

The functions of the individual LEDs depend on the firmware of the LAN- o LED1—-Power
AD16fx. The assignment described here always refers to the latest o LED 2 -notused
version. For older versions you can look in the corresponding data sheet o LED 3-Error

or contact support. o LED 4 - Boot
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2.4 Analog channels

LAN-AD16fx

The 37-pin D-Sub female connector "Analog In/Out" at the back of the device is designed for the
connection of the analog inputs and outputs. The input range (+10V, 5V, 2V, +1V) is set via

software (e.g. in NextViewes), the output range is £10V.

2.4.1 Analog Pin Assignment

The pin assignment of the 37-pin D-Sub female is as follows:

2.4.2 Current Measurement

The internal connection of the 16 analog inputs is provided via a 40-
way pin connector (see figure on the right, here: current measurement
at channel 2) on the LAN-AD16fx board, which, for example, can be
used to connect current shunts (ZU-CS250R available as accessory).
The following table shows the pin assignment of the 40-way pin
connector:

Remove all cables from the device (especially network
and power supply cable) before opening the housing.
Pin. Assignment | |Pin Assignment
1 Aln1 17 Aln 9
3 Aln 2 19 Aln 10
5 Aln 3 21 Aln 11
7 Aln 4 23 Aln 12
9 Aln5 25 Aln 13
11 Aln 6 27 Aln 14
13 Aln 7 29 Aln 15
15 Aln 8 31 Aln 16
2,4,.,30,32 |AGND 33,34,.,39,40 |n.c.

Aln 1
Aln 2
Aln 3
Aln 4
Aln 5
Aln 6
Aln 7
Aln 8
Aln 9
Aln 10
Aln 11
Aln 12
Aln 13 13
Aln 14 14
Aln 15 15
Aln 16 16
n.c. 17
AOut 1 18
AOut 2 19

—_
N_2OOWONOOARWN -~

UL I'Je]e]e]e]e]e]e]e]e]c]e]e]e]e]e]e;

{

J

0000000000000 OO00O

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

AGND

O AlIn = Analogeingang / analog input

@ AOut = Analogausgang / analog output
O AGND = analoge Masse / analog ground
® n. c. = nicht verbunden / not connected

D-Sub 37 |Assignment| | D-Sub 37 | Assignment

1 Aln 1 11 Aln 11

2 Aln 2 12 Aln 12

3 Aln 3 13 Aln 13

4 Aln 4 14 Aln 14

5 Aln 5 15 Aln 15

6 Aln 6 16 Aln 16

7 Aln 7 17 n.c.

8 Aln8 18 AOut 1

9 Aln 9 19 AOut 2

10 Aln 10 20..37 AGND
The max. potentials to ground must not exceed £12V. Any channel overload may influence
measurements of other channels and may lead to wrong values.
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12
14
16
18
20
22
24
26
28
30
32

™~ Shunt

AGND

34
36
38

]

40

O AlIn = Analogeingang / analog input

O AGND = analoge Masse / analog ground
® -- =interne Verwendung / internal use
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LAN-AD16fx

2.5 Digital Channels and Counters

The LAN-AD16fx features two digital ports with 16 inputs or outputs each. The lines are bidirectional
and set in groups of eight. Additionally integrated are three counters (quadrature decoders) for pulse,
frequency, position, or pulse time measurement.

2.5.1 Digital Assignment

All lines are led to the 37-pin D-Sub female connector at the device front. The pin assignment is set as
follows:

D-Sub 37 Assignment | | D-Sub 37 Assignment
(Digital In/Out) | (Port/Bit) (Digital In/Out) | (Port/Bit)
11 A/l 1 B/1
30 A2 20 B/2
12 A3 2 B/3
31 A4 21 B/4 B/1 1%20 B/2
B 2106|121 i
13 Al5 3 B/5 B/5 31196122 B
BT 411951123 Bis
32 A6 22 B/6 B9 5 80 24 B0
B/1 6
14 A7 4 BI7 813 7082 B2
B1S 8110527 B6
33 A8 23 B/8 5V, max. 10mA 9 .. 28 5V max. 10mA
DGND 101/@ & {159 DAND -
AS 121105131 A
34 A/10 24 B/10 A5 1311051155 ae
A7 14 110X1153 wg
16 A/11 6 B/11 no 15 (103|133 A8
A1 16 || O
35 A/12 25 B/12 AM3 17 08 gg %]‘21
17 A/13 7 B/13 o 181180]j37 aste
=
36 Al14 26 B/14
18 A/15 8 B/15 @® 5V Hilfsspannung / 5V auxiliary voltage
O digitale Masse / digital ground
37 A/16 27 B/16
10, 19, 29 DGND 9,28 5V, max. 10mA
e The digital inputs and outputs are protected by serial resistors. Input voltages beyond the
permitted voltage range of 0V..5V can damage the device.
¢ By default, port A is set to input, port B to output.
¢ Digital inputs are always read synchronously in time together with the analog inputs.
e Make sure the digital outputs of the device do not drive against the outputs of your
signals.

2.5.2 5V Auxiliary Voltage

LAN-AD16fx provides an auxiliary voltage (e.g. for sensor supply) at pin 9, 28 of the D-Sub37 female.
The 5V DC output (max. 10mA) is protected by a fuse (multifuse). In case of overload, it is sufficient to
interrupt the power supply (turn off PC or disconnect the consumer load). After app. 1 min., the
multifuse will be regenerated.
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LAN-AD16fx

2.5.3 Counters with Pulse Time Measurement

The LAN-AD16fx features three 32-bit counters allowing the connection of incremental encoders. The
counter inputs (A, B, and Reset) can be assigned to any digital lines of the two digital ports (configure
by software).

Port A/1 —
. L
16:1
. L/
Port A/16—
[~~~ Counter
|| e
\ 2:1 A Quad Clk
uadr.
N — Decoder
_\ B | (optional) | |
2:1 Up/Down Reset
| — F N
Port B/1 — p —~
16:1 2:
. |/ | —
Port B/16 —

The LAN-AD16fx counts the number of incoming pulses (max. 16MHz) sampled at the connection of
signal A. If the maximum counting range is reached, the counter will be reset to the minimum value of
the counting range. If the external counter reset is connected, the counter can be reset at any time.
In comparison to a counter, the quadrature decoder used to connect an incremental encoder
considers the counting direction by decoding a second phase-shifted signal.

To activate the counting function, the respective digital lines of the LAN-AD16fx must be assigned to
the counter via software.

Function Description max. Pulse Frequ. |Connection Dig. Pins Used |Range
Counter Count M 16MHz Signal A 1 0..2%-1
Up/Down-counter  |Count N 16MHz Signal A, Signal B |2 =231, 281
Inkremental encoder|Count ™M 16MHz Signal A, Signal B |2 =231, 281
Pulse time measure time

betw. 2 edges, 16MHz Signal A 1 0-71,58s
measurement .

resolution 16,67ns

Please refer to the relevant documentation of your product for further information about

connecting your incremental encoder.
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3 Interfacing Examples for Digital Channels

The following basic connection examples demonstrate the use of the digital inputs and outputs and
the connection of a counter to the LAN-AD16fx. Before, however, the relating digital port must have

been switched to input or output (see chapter 2.5).

3.1 Interfacing Examples for Digital Inputs

The 3.9kQ pull-down resistor sets the input to low if no voltage is applied there.

3.1.1

Optocouplers provide optimum protection at
each input line. With them, it is possible to
connect higher voltages and to protect the
hardware from being destroyed.

In this regard, please also see application
examples of the optocoupler you use.

Connecting an Optocoupler

Optocoupler cards featuring 8 inputs are

available at bmcm.

3.1.2 Connecting a Push-Button /

Switch

Please make sure to use a push-button with
debounce protection, because otherwise
several pulses might be recorded.

The 3.9kQ pull-down resistor is absolutely
necessary to create a defined low signal!

3.1.3 Connecting a Voltage Divider

If connecting a DC voltage higher than 5V, a

voltage divider must be used so that 5V at the

maximum are applied at the device input.

Exceeding the 5V input voltage might cause

damages to the device.

The relation between the two resistors to be

used is calculated with the following formula:
U/Uq= (R1 +R2)/R1

Input voltages less than 5V are also sufficient

(high =3V).

LAN-AD16fx

LAN-AD16fx

Eingang/input

+5V Stromquelle/
+5V power source

<}Q 1000

1MQ

Masse/

Ground

Pulldown
3,9kQ

Q

LAN-AD16fx

Eingang/input

+5V Stromquelle/
+5V power source

QQ o

Taster/Schalter/
push-button/switch

1MQ Pulldown
3,9kQ
Masse/
Ground
120
LAN-AD16fx ’ON‘
o8
%)
%)
%)
%)
Eingang/input 88
O
<} — 98 U, =5V |—|U=+1§\’
T < I—I
Q 10002 88 R, = 5.6kQ
— @]
1MQ 80 Pulldown
9| 3.9
@]
96
el
Masse/ ﬁ
Ground
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3.2

The connection of "Signal A", "Signal B" and
"Reset" is possible at any digital line.

Make sure to configure the relating digital
lines as input and to assign them to the

counter.

3.3 Interfacing Examples for Digital Outputs

Interfacing Examples for Counters or Incremental Encoders

LAN-AD16fx

1
LAN-AD16fx fo\;(l
Eingang/input 88
S0
< o 08
Q 1000 63
_IMOT | 03
- ] O
1|98 sy L
< T — ge 3c0 ov_|: L] signalA
Q 1000 12| g B ovi o o
—IMOT | e} ov _J L_ Signal B
- ] OO (nur Inkr.geber/
80 only inc. encoder)
< 100Q 08 __ Il Reset (optional)
| ol
Masse/ “19/?>7
Ground

Serial resistors in the digital lines limit the current and protect the hardware from being destroyed.

3.3.1

Only so-called low-current LEDs can be used,
because they already work with TmA current.

Connecting an LED

Please also observe the total current listed

in the technical data (see chapter 0).

Connecting a Relay

A connected relay is ideal to switch higher
currents. Since the field coil of the relay requires a
higher current than provided by the measurement
system at one line, a transistor is connected
ahead.

Relay cards featuring 8 outputs are

available at bmcm.

7
LAN-AD16fx =
o8
96
Ausgang/output 88
80 5V, max. TmA
E 8 08 ........... >
1000 3
o8
80 H 1.9kQ
(@)
96
96
OO K LED
80 Y_low current, <1mA
93
Masse/ -19/3f
Ground
120
LAN-AD16fx ’ON~ 1N4001
o8 z 8
80 5V Relais/ T3
Ausgang/output 08 s 5V relay g g
80 max 1mA : % §
= 868 BC547 >
1000 80 4.7kQ : it
o8
96
96
96
95
4]
¢6)
9
Masse/ t-1vg/37‘
Ground
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LAN-AD16fx

4 LAN-AD16fx and NextView

. NextView Professional,
DAQ systems -h — ﬂf\/ Lite, Analysis
Acquisition of measuring data PCI Parametrizing, Visualization

e
E UsB Storage, Processing

= = LAN - -

The device perfectly goes together with the modern data acquisition and analysis program NextView:

» different versions (Trial, Lite, Professional, Analysis) available (German or English)

» unlimited number of devices (even of different type) can be installed (not: NextViewe4
Lite/Analysis)

» configure, scan, visualize, record, analyse, document in one software

no programming skills required

» for further information visit: www.nextview.de

A\

# NextView 4 - nice-signals.nvp * - Filetrain
Datei Bearbeiten Gerdt Blatt Anzeige Signale Optionen Hiffe

19.01.2016 11:20:00.000

100,000

‘e Neues Projekt aniegen... W Schwingung 20,000
(£ Bestehendes Projekt &ffnen... B Schwingung 60,000
M schwingung

B schwingung 40,000

20,000

0,000
-20.000
40,000
_____ -50,000

-80.000

-100,000

tovs1 || 8 8|57 ol a]F
19.01.2016 11:18:10.000

25,000 - T ik B ‘Il
30,000 | 1

o
B Schwingung 25,000
B Schwingung 20,000
B Schwingung
15,000
10,000
5,000
b %Mﬂsaﬂg-l.lfx al 2,000
I Meagsung-2.Ifx
b [#) Messung-3.0fx s
b [ Messung-4.ifc -0
= [ Schwingung-Lifx -15.000
= (2 Analog
-20,000
¥4 Schwingung
I [ Schwingung-2.Ifx =000
I [ Schwringung-3.1hx 30,000
vMaMng‘.u:g4ln rmis=1 | B8] Glw el ie] ar]
- ‘Analog
Vg Schwingung A A Ariog , M und Trigger J_Eme Anaiee b, sy _Sietmin f

Bereit Livedaten messen Ci\..\Messul
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LAN-AD16fx

5 Important Notes for Using the LAN-AD16fx

o The device is only suitable for extra-low voltages - please observe the relevant regulations! Only
use the device with housing closed. ESD voltages at open lines may cause malfunction. Only use
an electrical isolated power supply unit (with CE).

o  Only use non-solvent detergents for cleaning. The product is designed to be maintenance-free.
Signal cables are connected at the two 37-pin D-Sub female connectors — preferably use shielded
cables. For best possible interference suppression, connect shield at one end only. Close open
inputs if necessary.

e The gain is adjusted to even values. Therefore, only 64000 values (for 16 bit) of the full range of the
converter are used. As a result, the measuring ranges are slightly larger (e.g. £10.24V) than the
indicated measuring ranges so that overranges can be recognized.

e The device must not be used for safety-relevant tasks. With the use of the product, the customer
becomes manufacturer by law and is therefore fully responsible for the proper installation and use
of the product. In the case of improper use and/or unauthorized interference, our warranty ceases
and any warranty claim is excluded.

Do not dispose of the product in the domestic waste or at any waste collection places. It has to be
E either duly disposed according to the WEEE directive or can be returned to bmcm at your own

expense.
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6 Technical Data

LAN-AD16fx

(typical at 20°C, after 5min., +12V supply)

e Analog Inputs

Channels // Meas. ranges’ // Resolution:
Total sample rate™: // min. sample rate/cha:
Converter error:

Accuracy

Surge protection:

Input resistance // Input capacity:

Zero shift / Gain drop:

Frequency accuracy:

16 inputs, electrically isolated from PC // £10V, £5V, +2V, £1V // 16 bit

250KkHz // 4ps

typ. +2 LSB

typ. £0,1%

max. £35V (when turned on), max. 20V (when turned off), max. £20mA in total of all input channels!

1MQ (with PC turned off: 1kQ) // 5pF

typ. +36ppm/K // typ. 35ppm/K

max. +20ppm

* The device is factory set in the range of £5V. The measuring range can be set for each channel separately.
*x The total sampling rate is the sum of the sampling rates of all used channels (e.g., 5 channels & 10kHz => 50kHz total sampling rate).
rkk Errors can add up in the worst case.

¢ Analog Outputs
Channels // Output range // Resolution:
Temperature drift:
Output current // Output resistance:
Relative accuracy:

¢ Digital Channels
Channels:
Counters:

Level:
Resistance Ri// Output current:

e General Data
Power supply:
Connections analog // digital:
LAN connection:
CE standards:
ElektroG // ear registration:
Max. permissible potentials:
Temperature ranges // Relative humidity:
Dimensions // Protection type:
Delivery:
Available accessories (optional):

Warranty:

e Software

Software free of charge download:

NextView® (optional):

2 outputs, electrically isolated from PC // £10V // 16 Bit

Offset typ. £25ppm/K / Ampilification typ. £30ppm/K

max. TmA // <10Q

+1LSB

2x 16 lines (bidirectional, set in groups of 8)

3x 32-bit counters with opt. counter reset, operating mode: counter, up/down counter, quadrature decoder for
incremental encoder, pulsetime measurement (temporal resolution 16,67ns), connect at any digital inputs

CMOS/TTL compatible (low: OV..0.7V; high: 3V..5V)

100Q // 0.5mA

via network (Power over Ethernet) with switch featuring PoE; otherwise externally: +12..40V DC, typ. 3W, max.

all channels at a 37-pin D-Sub female at the device back // front

Twisted Pair RJ45 socket, 100Mbit, automatic MDI/MDI-x detection

ENG1000-6-1, EN61000-6-3, EN61010-1; for decl. of conformity (PDF) visit www.bmcm.de

RoHS and WEEE compliant // WEEE Reg.-No. DE75472248

60V DC acc. to VDE, max. 1kV ESD on open lines

operating temp. -25..50°C, storage temp. -25..70°C // 0-90% (not condensing)

167 x 113 x 30 mm?® // IP30

device in aluminum housing, 3-pin DIN connector

power supply unit ZU-PW40W, current shunt ZU-CS250R, gender changer ZU37SS, connecting cables
ZUKA37SB, ZUKA37SS, ZUKA-TP (Twisted Pair), D-Sub plug ZUST37, 3-pin DIN socket ZU3DIN, connector
boards ZU37BB/-CB/-CO, DIN rail set ZU-SCHI, waterproof housing ZU-PBOX-LAN

2 years from date of purchase at bmcm, claims for damages resulting from improper use excluded

LIBAD4 64bit SDK for programming on Windows® 10/11
trial version of the measuring software NextView® to test and operate the hardware
configuration software LAN-Admin

professional software (versions: Professional, Lite) for the acquisition and analysis of measurement data on
Windows® 10/11

Manufacturer: BMC Messsysteme GmbH. Subject to change due to technical improvements. Errors and printing errors excepted. Rev. 2.0 19.10.2023
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