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Expert Key

Expert Key is Delphin's new product series for PC-supported measurement
technology and test stand automation.

The entire functioning of an Expert device is incorporated onto a single circuit
board, giving it an extremely compact format. Expert Key devices are equipped
with both USB and network interfaces that can be used as required.

The fold-down Expert Key L model with plug-in screw terminals is for laboratory
and experiment use. The Expert Key C model, with a robust metal housing, is
intended for cabinet mounting. The Expert Key M* model, a measurement case, is
equipped with flexible connection options.

Expert Ke:
Expert Key 200

Expert Key 100(
Expert Key 200(

The devices are supplied with ProfiSignal Go software for the quick-start of
measurement and automation procedures. Functions range form data storage, both
in record and continuous database format, right through to online and offline
analyses and monitoring in trends. There are also functions for monitoring, alarm-
management and data-export.

* Not illustrated

1 Expert Key
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) | Device versions

Device versions input / output channels

Expert Key L Expert Key 100L | Expert Key 200L

Expert Key C Expert Key 200C

Analog inputs

Number 14 28
Power supply for RTD / Number Yes / 4 Yes / 8
Temperature Reference Junction / Yes/ 1 Yes / 2
Number

Analog outputs

Number 2 2
Digital inputs

Number 12to 8 1

with counter function 2 1

Digital outputs

Number 4 to 8 1

with PWM function 4 1

Expert Key 2

© 2003-2010 Delphin Technology AG



Expert Key Delphin

Tachmalogy

2 First steps

The First steps section contains information on standard delivery, safety
information and system requirements.

The following pages provide further information on device functions and their
operation.

Standard delivery

Please check that the delivery is complete:

e Device in tabletop housing with wall bracket, or device in metal housing

e Power supply connector with 3-pole screw connector (for tabletop housing
only)

e USB cable (for PC connection)

e CD containing ProfiSignal Go software and all manuals in electronic format
e Introductory manual (hard copy)

e Thermocouple

e Screwdriver

e Two screws

e 5 x50 W shunt resistors

Safety Advice

The device's connections (also internal) are operated at a voltage of <=50 Voc.
This voltage is categorized as safe for human handling.

Only the external power supply has a 230Vac or 110Vac connection. Use only the
delivered power supply connector with protective insulation.

The protective insulation is labelled as @

3 Expert Key
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21 System requirements

Expert Key

The following hardware requirements are the minimum requirements to ensure
problem-free operation of the Delphin products.

Operating System

Microsoft Windows XP 32-bit, Windows Vista and Windows 7 in the 32-bit- or
64-bit versions,

either the English or German versions.

Main memory
At least 1024 MB*
Recommended: 2 ... 3 GB for 32-bit systems, 4 ... 8 GB for 64-bit-systems

Monitor
At least 1024 x 768 pixel, 96 dpi resolution

CPU

A PC with at least 1.6-GHz*

Recommended: Systems with dual or 4-core processors from 2.5 GHz or
greater

Hard disk

for ProfiSignal-Go at least 70 MB of free hard disk space

for ProfiSignal-Viewer at least 70 MB of free hard disk space

for ProfiSignal-Klicks at least 500 MB of free hard disk space

for other ProfiSignal-- versions at least 200 MB of free hard disk space

© 2003-2010 Delphin Technology AG
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22 Software installation
Install the CD ProfiSignal Go. Please ensure that the DataService Configurator is
installed as a Program (and not as a Service).

Following installation from the CD of the program ProfiSignal Go the following icons
will be displayed:

E Y

=

DataSenvice
Configurator

The DataService Configurator is a device driver and tool for configuring the
Expert device (settings for sensor / actuator connections).

The ProfiSignal program provides evaluation and visualisation functions for
measurement data.

USB connection

To connect the Expert Key via the USB, the USB driver needs to be installed via
Setup. Select Setup USB driver for Expert devices. Connect the Expert Key
device only after USB driver installation has been performed at a PC.

-

ProfiSignal - InstallShisid Wizard - [ ®

Features wihlen

Die 2w inztaliersnden Featu

ProfiSignal
taService

[ DataService DCX/DLL
[ Labiiew Treiber

fdem E-

etallSHiAld <zuiick || weiers [ Abbrechen |
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23 Power supply / Switching device on
The device operates with an external power supply in the 9...24 Voc range. Power

input is 6 W maximum.

Expert Key L:
Use the power supply connector to connect the device to the mains power supply.

Expert Key C:
Connect an external power supply to the device.

The device is now on. The blue Power LED lights.

After a few seconds the blue Run LED also lights. Pulsation of one second the LED
indicates that the device is operating normally.

Expert Key 6
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24 Connecting

Cable connections to PC

Connecting device to PC.

Use either the supplied USB cable or network cable.

Create data link to device

Use the DataService Configurator program to create a data link to the device.
Select Connections.

"~ ﬁ_
- fler

DataSenvice Profisignal
Configurator

7 Expert Key
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1. USB connection

Info:

Ensure that the USB driver is installed before connecting device for the first time
with a USB cable. The USB driver is installed during installation from the

ProfiSignal CD (= V3.0).

Connect the device to the PC using the USB cable.

Data connection now takes place automatically.

A successful USB connection will then appear as follows:

‘__f-_' DataService Configuratar Licenced loDeiphinTEchnolongG ‘State: Connected to ‘DataService ID 1760° at PCOT
Connect View Options Help

Eonnec;ionsi Qhannelsl Database I Alerting | Scheduler | User management|
7 |Host/IP Connect State Cirivertype

Wersion

MName
= DataServios 1D 1760 I'f'es nline | DiataService | Databemvicey
D Expert Key 100L iYes | Online iExpert Key 1.0260.00
- |

Configuration | Events |

Device name Connection state Firmware version

Expert Key
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2. LAN connection

The device is supplied ex-works with the fixed IP address of 192.168.251.252.

The service is also DHCP activated.

Info:

DHCP enables the automatic set up for a network participant. The new
participant is then automatically assigned an available IP address.

Connect the device to the PC using a network cable (crossover cable) or via a
network hub / switch (1:1 cable).

Select the Connections tab in the DataService Configurator W Context menu » Add

driver (connection)

. “2 DataService Configurator Licenced to Delphin Technology AG State: Connected to 'DataService ID 1760" at PCAT = .
Connect View Options Help

Connec;ionsi Qhannels! Database I Slerting | Scheduler | User management|

Crivertype

. EYICE
Add driver (connection) 3

Profibessage device

| Service mainsettings

| Expert Key device (LAM)

Software channels
OPC Client

DataService Client

Mare connection 3

; Load connection settings
Configuration | Events| g

An available valid IP address is how assigned to the device by the (customer's)
DHCP-server.

9 Expert Key
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Select the device from » Found devices

@neral Found devices |

192.168.251.252 |Expert Key 100L

Select device with doubleclick

[ ] ] ’ Cancel | [ Help

The IP address can be input manually.

General | Found devicasi

Interface

‘ 5B @ TERAR j

Host Port

192.166.251.252 1034~

Connect

1 Manually 7 Automatically

1@ Always

[ Ok, ] I Cancel ‘ ’ Help
10
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A successful LAN connection will then appear as follows:

Connect View Options Help

Eonnec;i0n8| Ehannelsl [latahase.l Aletting I Scheduler I User nlanagemen_t|

Name 7 |Host/P Connect State Cirivertype “Wersion
B

; Expert Ky 100L 192.168.261.252 |Yes iDnIine |Expert Key 1.02.60.00

A A

Corfiguration | Events

Device name Connection state Firmware version

11 Expert Key
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3 Expert Key L - Description

Opening

Pressure point
to open lid

Power supply connection

The device operates with an external power supply with a range of 9...24 V..

Maximum input is 6 W.

A\

The connector is suitable for mains supplies of either 230V/50Hz or 110V/60Hz.
This range covers the European region. Versions are also available for regions with
different connecting plugs.

Use only with the supplied power supply connector.

Expert Key 12
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3.1 Displays / LEDs

At the front:

Blue LED: Power Red LED: Error Blue LED: Run

Blue LED: Power
Permanently on during normal operation.

Indicates that the power supply (via external supply) is on.

Blue LED: Run
On in normal operation and pulsates at a rate of 1 s.

Indicates that the processor is operating normally.

Special situations:

The LED flashes at ca. 5 Hz during a firmware download / update.

Red LED: Error
Is off during normal operation.
A short flash indicates a tolerable error has occurred.

The LED lights permanently when a serious error has occurred.

13 Expert Key
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3.2 Connections

Rear:
Reset button and
USB port or Lan/Network interface

Power supply connection

Sensor/Actuator
connections

\
/

Sensor/Actuator
connections

Expert Key 14
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When the lid is opened, the following screw terminals are then accessible:

Screw terminals for
sensors / actuators

P

Connection for power supply ~ Screw terminals for
sensors / actuators

(external supply)
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3.2.1

Connection information

Connection diagram Expert Key 100L
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%)W, %,0),% )% 01% W, % 0,% 0% 0% 0, %0,%0,%01% 0,%0,%0,%0,
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Expert Key

38 37 36 35 34 33 81 82 8+3 R
1 33+ | T + M
AIN1 I REF 1 DIN1 =
T ame 2 111 e

o (=) a
3 Z 3 ——+ 43
4:[>—AIN2 §;+ ?lIREFZ O L ° J DIN2 ;% “
_ o | _
5 36+ Power + 45
suppl .
6:[>—AIN3 38__?|IREF3 pply DIN3 ,% a6
7 37+ + 47
AIN4 IREF 4 DIN4 =
8 :D_ 38-ﬁ| E_ 48
9 + 49
10:D_ AINS DIN5 :% 50
" Expert Key 100L . 51
AING DING ;%
12 - 52
13 + 53
AIN7 DIN7 z%
14$ - 54
15 + 55
16:I>_AIN8 @ DING 5E 56
Delphin
17:l> 5..50Vpc ++ 57
AIN9
DOUT8 [——+ 58
18 DINO ¥
19 ' pout7 L——=4 59
AIN 10 DIN10 =
20 — 0Vpc - 60
21 5..50Vpc ++ 61
| >— AIN11
r— DOUT6 [——+ 62
- DN 2¥ Dpouts L— 63
—+
2 AIN12 DIN12 2y |
24 — 0Vpc - 64
25 ©) 5..50Vbc ++ 65
26 :[>_A'N13 DOUT4 |——+ 66
Power Error Run
27 pout3 L—u 67
AIN 14 ~—0O-0-0—/
28 0Vpc - 68
29 5..50Vpc ++ 69
30 KI_AOU” DOUT2 |——+ 70
31 pout1 L——+ 71
32 KI_AOUTZ 0Voc -7
16
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Connection diagram Expert Key 200L

%% 0% ) Q0 OROWD

(38 37 36 35 34 33 [r— 81 82 83 73 74 75 76 77 78)
% ; :l>—AIN1 ::i]fllREF1 ig% I REF 15 i A|N15—<]::l %
% : :I>AIN2 ;;':ﬂmepz Q"’ |REF16|’3':':_7,: AIN16¢:2 %
% : :‘>—A|N3 ;:':_ I REF 3 ::;v;; IREF17|'3_:':;: A.N17_<]::: %
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SRirEE s =8| L
% :;:[>A|Ns Experi K@YZ@@L AIN20_<]::l %
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SR ol e
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SRl o ol 5
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% > z}— AOUT?2 Vo = g %
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3.2.2 Connecting sensors

This section uses examples to give advice on connections.

1. Analog input sensor / voltage

Sensors with voltage signals can be connected directly.

Sensor Device

+10V
b AIN
D‘ AIN

3

Info:

The largest measurement range is + 10V.
The smallest measuring range is £ 100mV.

Expert Key 18
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2. Analog input sensor / current, 20mA

For sensors with current signals, a load resistor is intended for the input terminals.
The appropriate resistors can be supplied as accessories.

Sensor Device

0/4...20mA
:b AN
:]> AIN

3

Info:

Load resistance must be in the range 10Q to 500Q.

19 Expert Key
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3. Analog input sensor / temperature, thermocouple

Thermocouple-temperature sensors can be connected directly.

Any normal type of thermocouple can be used.

Device

Sensor

< :

Info:

The required reference junction is integrated in the device. Refer to TRJ]
measuring point.

Expert Key 20
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4. Analog input sensor / temperature, RTD

4-wire type RTD temperature sensors are recommended for connection.
The device offers several sources for constant current.

Device

4é7+@j IREF

f ﬂ IREF

Sensor

Info:

Constant current is at 0.2 mA.
The IREF1...4 constant current sources are assigned to the AIN1...4 analog

inputs.

When connecting a series of sensors, there may be more sensors than available
constant current sources. Source IREF1 is then assigned to the analog inputs
AIN1, AIN5, AIN9, AIN13 and source IREF2 to the analog inputs AIN2, AIN6, AIN10,

AIN14, etc.

Device

Sensor

Sensor

21 Expert Key
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5. Digital input sensor
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Specific digital inputs are intended for level detection, others for extra frequency
measuring and counting.

a) Level detection

DC Power
24V OV
Device
Sensor §
. .
DIN =y
DIN . |

&

Info:

The input signal should be a right-angle signal.

The input signal must have an High-level in the 5...50V range.

Maximum frequency is 10 kHz.

Expert Key

22
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b) Frequency measuring / counting

DC Power
. 24V oV
Device Sensor
DIN =5 )

Y

Info:

The input signal should be a right-angle signal.
The input signal must have an High-level in the 5...50V range.
Maximum frequency is 1 MHz.

23 Expert Key
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3.2.3 Connecting actuators

This section uses examples to provide information on connections.

1. Analog output actuator

As an output signal, either a voltage signal (0...10V or + 10V) or a current signal
(0...20mA, 4...20mA or £ 20mA) can be used.

Actuator Device
0..10v |
@i <] 1 *"~ A OUT
— AOUT

Info:

For a voltage signal, the maximum current is 20mA.
The output is controlled using an interconnected PC.

Expert Key 24
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2. Digital output actuator, resistive (ohmic) load

The digital output requires an external feed in the 5...50V,. range.

The device contains an electronic switch (FET). There is a defined current flow
direction from terminal "++" to terminal "+".

a. 2-wire connection b. 3-wire connection
Device DC Power Device DC Power
24V OV 24V 0V
5..50Vpc + | 5..50Vpc - |
— E:PH DIN/DOUT %/mw
D OUT o+ Actuator DIN/DOUT Lo~ o+ Actuator
0Vpc - 0Vpc -
Info:
For the 100 model, the 3-wire connection must be used for the DOUTS5...8
outputs.
Maximum switching capacity is 30W. Maximum switching current is 1A.
The output is controlled using an interconnected PC.
25 Expert Key
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3. Digital output actuator, inductive load

The digital output requires an external feed in the 5...50V

C

Delphin

Tachmalogy

range.

The device contains an electronic switch (FET). There is a defined current flow
direction from terminal "++" to terminal "+".

a. 2-wire connection

Device

DC Power
24V 0V

I L

O0Vpe

5..50Vpbc <« ++
D OUT E:O—» +
D OUT o>+

---(-%6 Actuator

Info:

here.

An integrated inverse diode, external to the actuator (e.g. relay), is intended

The output is controlled using an interconnected PC.

Expert Key
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b. 3-wire connection

Device DC Power
24V OV
5..50Vpc S— « |
D OUT to-.- +
D OUT o+ ---XéActuator
0Vbe =

3

Info:

An integrated inverse diode is used here (not shown in illustration).

A 3-wire connection is now also required.
The output is controlled using an interconnected PC.

27 Expert Key
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3.3 Grounding

The device is equipped with an earth connection, labelled as PE, and has contact
to the aluminium cover plate and the USB-/LAN-metal coverings.
This connector has no direct link to the 0V DC of the voltage supply.

The supplied power supply connector has protective insulation and therefore no
earthing.

It is recommended to attach an earth connection (2.5 mm?2) at the PE terminal in
order to,

e avoid potential differences occurring between the device and earthed sensors /
actuators

e to create a shield connection when required for shielded sensor cables
e to improve EMC properties

e to discharge static electrical discharges (generated externally).

Expert Key 28
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3.4 Galvanic isolation

The groups

analog inputs (with constant current)

analog outputs

digital inputs

digital outputs

are galvanically isolated from each other, the rest of the system and from the PC.

More can be found in the next section.

29 Expert Key
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4 Expert Key C - Description

Description

Screw terminals for
sensors/actuators

L

Connection for power
supply (external supply)

Reset button and
status LED

USB port or
Lan/Network interface

Screw terminals for
sensors/actuators

=
Loy

Earthing connection

Power supply connector

The device operates with an external power supply with a range of 9...24 V..

Maximum input is 6 W.

A When a power supply connector is delivered with the device it should be
used whenever possible.

Expert Key 30
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41 Displays / LEDs

Power
Run

& ™
)
Reset b T
Error

Blue LED: Power
Permanently on during normal operation.

Indicates that the powers supply (via external supply) is on.

Blue LED: Run
On in normal operation and gently pulsates at a rate of 1 s.

Indicates that the processor is operating normally.

Special situations:

The LED flashes at ca. 5 Hz during a firmware download / update.

Red LED: Error
Is off during normal operation.
A short flash indicates a tolerable error has occurred.

The LED lights permanently when a serious error has occurred.

31 Expert Key
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4.2 Connections

Front connections

Expert Key 100C

9..24Vpc 83

Delphin

Tachmalogy

Connection for power

O0Vpe 82
<L PE 81

Power

)

2 2
& 5
4

— [

g
o
S

supply (external supply)

Reset button and status LED
USB port or

B 4
\

IREF 1
I REF 2

+33

-35

/ Lan/Network interface

Screw terminals for

IREF 3
IREF 4

+36
+37
—38

T@W

elphln

Expert Key

RTD reference current
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Lower connections

oV —-72
DOUT1 [ —~+T1
DOUT2}.~+70 .
5.500c 60 | L Screw terminals for
o —-
i sensors / actuators
DOUT 3 —+ 67
DOUT4 . —+66
5.50Vpc L—++ 65
oV —- 64 —
BQ N
DOUT5 . —+63 S
DOUT6 |+ 62
5..50Vpc L—++ 61
Q
OVpc —- 60 = o\é‘
DOUT7 r.—+ 59 ﬂo\&
DOUT8|.—+58
5..50Vpc L—++ 57
- 56
DINg*
+55
- 54
DIN7*
+ 53
- 52
DING®
+ 51
- 50
DIN5®
{i— 49
- 48
DIN4 =
+47
- 46
DIN3®
+45
- 44
DIN2%
+43
- 42
DIN1®
+41
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Upper connections

AIN1

AIN2

AIN3

AIN4

AIN5

AING

AIN7

AIN8

AIN9

AIN 10

AIN11

AIN12

AIN13

AN 14

AOUT

AOQUT 2

1
T
[=2]

S 22

- 26

AVAW VIV IV VAV VAV AV

- 28

-

MM

Delphin

Tachmalogy

Screw terminals for

sensors / actuators
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4.2.1 Connection information

Connection diagram Expert Key 100C

Expert Key 100C

| REF 3
| REF 4

+36
+37

I REF 1 +33
I REF 2 +34
-35

: -38
D

elphin

Delphin

Tachnalogy

1
AIN1 <]:
2
3
AIN2 <[
4
5
AIN3 <l:
6
7
AIN4 <[
8
9
AINS <l:
10
11
AING
12
13
AIN7 <l:
14
15
AINS
<t16
<I:17
AIN9
18
19
AIN 10
20
21
AIN11<[:
22
23
AIN12
24
25
AIN13<]:
2
27
AIN 14
<[28
29
AOUT1<[>
30
31
AOUT2
32
35

oV —-72
DOUT1—+T1
DOUT2r~+T70
5..50Vpc L—++ 69

oV —-68
DOUT3 —+ 67
DOUT4 . —+66
5..50Vpc L—++ 65

ovV—-64
DOUTS5~+63
DOUT6 [—+ 62
5..50Vpc L—++ 61
O0Vpc —- 60
DOUT7 [—+59
DOUT 8 .—+58
5..50Vpc L—++ 57

DIN8={::
DIN7={;Z
Dle:{::)
D|N5=z{s::ig
D|N4={:::
D|N3=ZE:::
D|N2={:::

-42
DlNHzE e
.

7>

kdd
idd
ko)

o

O,
0/,1(941/

Expert Key

© 2003-2010 Delphin Technology AG



Expert Key

Connection diagram Expert Key 200C

Delp

hin

Tachmalogy

Expert Key200C

| REF 18%
| REF 17
| REF 16
| REF 15

9..24Vpc

| REF 3
| REF 4

I REF 1
| REF 2

-78
+77
+76
- 78
+74
+73

+33
+ 34
-35
+36
+37

elphln

Expert Key

4
AIN1 <
i+
AIN2 <
pa
AIN3 <
4
AIN4 <
4+
AINS5 <
4+
AING <
AIN7 <_
4+
AINS <
4+
AIN9 <
AIN10<
4
AIN11<
4+
AIN12<
pa
AIN13<
i
AIN14<
AOUT1~[>
AOUT2~[>

36

17
18

£~ 19

20

- 21

22
23
24

w N N NN
88 ® X B &

w w
N =

OVDCZE 72
DINT —+71
DOUT 1 .—+70
5..50Vpc ++ 69

- 68
AIN28

- 67

- 66
AIN 27

- 65

- 64
AIN26<

- 63

- 62
AIN25

- 61

- 60
AIN24<

& 59

- 58
AIN 23

- 57

- 56
AIN22<

¢ 55

- 54
AIN 21

- 53

- 52
AIN 20

- 51

- 50
AIN19

- 49

- 48
AIN18

¢ 47

- 46
AIN17

- 45

- 44
AIN 16

- 43

- 42
AIN15<

- 41
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4.2.2 Connecting sensors / actuators
Connection information using examples is identical to the examples using Expert

Key L.

Please refer to Connecting sensors and Connecting actuators.

37 Expert Key

© 2003-2010 Delphin Technology AG



Expert Key Delphin

Tachmalogy

4.3 Grounding

The device is equipped with a dedicated earth connection in the form of a
threaded pin on the lower mounting tab. An earth connection (=2.5 mm?2) is
intended here to establish protective earthing.

Power supply
L*
230V, 2av. [T
DC
24Vnc 0Vpc | [
N <L pe | [[]
T =
Device
—O-L
;T L

The device also has an earthing connection labelled PE. This is connected to the
metal housing and the metal coverings on the USB-/LAN connections. This
connector has no direct link to the 0V DC of the voltage supply.

Both types of earthing connections are intended to

e avoid potential differences occurring between the device and earthed sensors /
actuators.

e create a shield connection when required for shielded sensor cables.

e improve EMC properties.

e discharge static electrical discharges (generated externally).
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4.4 Galvanic isolation

The groups

analog inputs (with constant current)

analog outputs

digital inputs

digital outputs

are galvanically isolated from each other, the rest of the system and from the PC.

More can be found in the next section.

39 Expert Key

© 2003-2010 Delphin Technology AG



Expert Key DElPEmQ

5 Function and Operation

Operating, general

Configuration of all connections and sensors takes place via the program
DataService Configurator.

Select the tab » Channels

o — = - = - ; e
= DataService Configurator Licenced to ... [-= || = | (k]
Connect View Options Help

Connechions Ehannelsi Databasze I Blerting | Scheduler | I zer management|

Channel A W alue Channelnu... E
:|>_ AlM 1 ARIM| 1
H |
AN 2 Z2AEmY 2
N3 | -15,15m"-.-"i 3 |
:|>_ AlN 4 | ZBATTY | 4 [+

Configuration | Events |
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View of all channels

a Expert Key 100L

3 AN

3 AN 2

2 AIN 3
f 2 AN
2 AN
3> AN

:E} AlM
f 2> AN 8

1§ TR

3 4N 9

;§> AN

;E:; AN 11

i :E} Al 12

3B AIN13

;gp AW 14

f 3 40UT

: 3 sout 2
_:ﬁ DIMA

- §23| COUNT 1

o |pnf FREQT
] :ﬁ DIN 2

: :ﬁ DIN 3
:ﬁ it 4
i :ﬁ DIN §
L :ﬁ DM B
: :ﬁ DIN 7

:ﬁ DiW &
f :g DIN g/ DOUT 8
: :ﬁ DIN 10/ DOUT 7
: :ﬁ DIN11/DOUT 6B
:ﬁ DIN1Z/DOUT S
f :ﬂﬁ CouUT 4
: i DOUT 3
: :@l oouT 2
; ﬂ pouT 1

o

n

oy

497670 miv |
3319 mv|
Z1.81°C)
2842°C)

25.7°C|

Bz

2633000
24,9990 Hz |
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=1 Expert Key 20001

fg} AlM

:EiP AN
2 AN
;E) AlM
f[? AN

ﬁ} AN
2B AN
:E} AlM

=l O A s D00 BR —

g8

6 TRJ1

' 2> Al

3

2> 4N 10
;E} AT
:E> AN 12

;E; AN 13
:E} AW 14
:@ AOUTA

:ﬂ ADUT 2

ﬁ} Al
:ﬁ) AN
:E} AN
:E"; AN

;E} AN
:E;, AN
;E> Al
:E> AIN

15
16
17
g
143
o0

b
22

l& TR 2

;E> AN

23

Ib Al
fE> AN 25
;E:; AN 26
;ﬁ) AN 27
;E} Al 28
:@1 DOUT 1
= :ﬁ DIN 1

{23 COUNT 1

EIEchmlugy

-4363, 37 mi
14.04 i
30,83 °C
2347 °C

N7°C

31.52°C
30.0°C

Ein
166
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5.1 Dialogue option / General

The operating elements are the same for all dialogues and are described here
using Analog Input as an example.

Select the tab W Main settings

Channel settings 'Analog-Input’ (Force @ Expert Key 1001) [=2]
[¥] &ictive
Channelnaris  Force

Lnit M

Description

Main seftings | Advanced settings I Sensorcompensation |

Sensor lype |VOItage 'J AIN 1

Sublype | bipolar - J

Measurement range | +f-2000 = my

mv

Sensor mas £ 10

- Conversion
Input Output
Min, 0 iy Min. 0 N
Max. 1000 my Max. 50 N

Samplelate| 10 »| Hz  Totalzamplerate  140Hz

+ Previouz I * MHent J W DK x Cancel I ? Help J

Last change: 05.07.2010 14:02:32 776
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Operating elements from the upper dialogue area:

V] Active

Activates this channel. Transmission of measurement data from the device is now
possible.

Channelname  Force

Enter a name here for the measuring point, e.g. Powerl.
Urit M
Enter the physical unit for this measuring point, e.g. N.

Dezcrphion

Enter a description (or commentary) of the measuring point, e.g. Pump 3.

Operating elements from the lower dialogue area:

+ Presviousz | + M ext ‘

Switches between previous / next channels, determined by channel number, and
displays the relevant dialogue.

" OK

Accepts all the new settings and transmits these to the device.
Closes the dialogue.

x Cancel

Ends the procedure. Closes the dialogue.

? Help

Runs Help i.e opens the electronic manual.

43 Expert Key

© 2003-2010 Delphin Technology AG



Expert Key Delphin

Expert Key

Tachmalogy

Select the tab W Advanced settings

Default value-
25 M [ Faorce default salue [simulation)
~Data reduction
Tolerance
ns M hd
—Farmatting
2 L4 Fractional digits

Elements from the Advanced settings tab:

Default walue

25 M [ Force default value [simulation]

For inputs:
In the event of an input failure, the default value (instead of the measured value)
is transmitted from the device to the PC.

For outputs:
In the event of an output failure, the default value (instead of the measured
value) is transmitted from the device to the PC.

Drata reduction

Talerance

05 N -

For PC-based data recording, this element is used for setting tolerance levels for
recording. In the example shown, a new measurement value is recorded only when
there is a change of more than 0.5 N over the previously recorded value.

Formatting

| 2 - Fractional digitz

For setting the required accuracy for the measurement or output value.

44

© 2003-2010 Delphin Technology AG



Expert Key Del&mg

Select the tab » Sensor compensation

| Main settings | Advanced settings | Sensorcompensation

[V] ctive

Miode
IEIffset and Gradient [2 calibrationpaints) VI

Calibration points
! Correct value (N) | Measured value (N) i | Impart |
1. 0 12,3 |
i E mport
2 100 103,4 |

Elements from the Sensor compensation tab:

[¥] &ctive

Activates sensor compensation, i.e. manual adjustment.

Mode
Dffzet and Gradient [2 calibrationpaints] -

Select whether there are 1,2 or 3 calibration points.

Calibration points

| |Carrect value (N) | Measured value (M) I
| 1. 0 2,3

I 2 | 100 103,4

Enter the calibration point (with Correct value and Measured value. The example
shown concerns temperature measurement with calibration at 0°C and 100°C.
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5.2 Device

Expert Key

Properties

Select Properties from the device's context menu.

Ennneu:_tﬁs.i Channels E-Q“;Eabase { .-’L'-.Ierting ?;-Schgduler :,_l

Properties

:|>_ A Show device infarmations
b AIN 2 _ :
: Save device settings
' :|>_ AlN 3 Load device settings

This opens the following window.

Channel settings "Expert Key 1000 (Expert Key 100L @ Expert Key 1

Betive

Channelhame |E:-:|:|E:rt ke 100L |

Dreszcription |

basin zettings |

 TCRAP settings

IF addre=ss: —DHCP

152.158.251.2527 0 (5 0n

Met b azk Hoztname

2562652400 | | |
[3 ateway Dramain

wooo || |

Analog inputs noize filker

() O
() B0 Hz
() B0Hz
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Under TCP/IP Settings input the network connection settings.

The default setting is DHCP. The Expert Key connection then takes place
automatically. If a DHCP server is not being used, it is possible to manually input
the IP address, net mask, gateway, host name and domain settings.

3

Info:

When possible, use a fixed IP address for the device because, depending on the
DHCP being used, the IP address is only assigned for limited time periods.

Input filter settings under Analog inputs noise filter.

Enter the network frequency to activate the filter. The signals being measured by
the analog inputs are filtered by various methods depending on the sampling rate.
Filtering is automatically deactivated when dynamic signals (e.g. jump or fast
oscillating sine) are detected at the analog input.

Set filtering to Off for unfiltered signals.
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5.3 Analog input

Block diagram

Input
protection
and filter

AIN1 E =z
e

AIN2 ] ‘:'_I_I
i Programmable

AIN3 Ei = gain A/D converter

F D

Multiplexer

_.|
Isolation p===============eeeeeeee---

The analog inputs are galvanically isolated as a group from the rest of the system
as well as from the PC.

Four dialogue options are available for the sensor type or electrical interface:
e Voltage, e.g. 0...10V

e Current, e.g. 4...20mA

e Thermocouple, e.g. type K, NiCr-NiAl

e Resistive probe, e.g. RTD PT100

&

Info:

For information on connections refer to Connecting sensors.
Technical data is available under Analog inputs.
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5.3.1 Dialogue option / Voltage sensor type

Channel settings 'Analog-Input’ (Force @ Expert Key 100L) [ 22 |

Channelnarme  Force

[t M
Description
Main settings | Advanced settings | Sensorcompensation|
Sensor type |antage v| AIN 1
Subtype |bip0|ar v|
Measurement range | +f-20000 = [my
- my
Sensor Device max 10
Connection diagram
- Conversion
Input Output
Min. 0 mV Min. 0 M
Max. 1000 mV Max. 30 M
Sample rate | 10 ¥ | Hz  Totalsamplerate  140Hz
+ Frevious J + MHent I o 0K x Cancel J ? Help I

Last change: 05.07, 2010 14:02:32, 776

Descriptions for the general elements are available in the previous section.

The dialogue for the Voltage sensor type contains the following fields:

Senzar type |"-"|:|Itage - |

Subtype | bipolar - |

Select the sensor type or the relevant electrical interface as well as the subtype.
The options here are:

e unipolar, i.e. positive signal only

e bipolar, i. e. positive or negative signal
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heazurement range | +-2000 = | s

Select here the smallest (most negative) and largest (most positive) measurement
range appropriate to the sensor signal.

The options here are:

e Measurement range 100mV, 200mV, 500mV, ... up to 10,000mV

Canversion
Input Qutput
Min, 0 my Min, O M
Max, 1000 my Max, 50 M

Enter here the lower and upper reference points for the sensor's linear
characteristics.

The example shown means that 0 mV corresponds to 0 N, and 1000 mV to 50 N.

The output range (in the example 0...50N) serves also as the default settings for
graphic portrayals in ProfiSignal.

Sample rate | 10 | Hz

Select the sampling rate for this measuring point.
The options here are:

e sampling frequency 0.2 Hz, 0.5 Hz, 1 Hz, ... up to 100,000 Hz

For slow-changing sensor signals, a low sample rate should be selected. This
enhances evening-out/filtering.

For periodic sensor signals that change very frequently, the sample rate should be
10 times higher than the sensor signals. This enhances signal form and signal
fidelity.

Total zample rate 140 Hz

The sample rate shown here is the product of the highest sample rate set and the
number of active analog inputs.
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5.3.2 Dialogue option / Current sensor type

“Channel settings 'Analog-Input’ (Forcel @ Expert Key 100L)
[¥] Active

Channelnama  Forcel

[t M

Description

Main settings | Advanced settings | Sensorcompensation |

Sensor typs |Current v| AIN 1
Subtype |unipolar v|
Measurement range 4 .. 20  md

. ma

Shunt resistor 100 * Ohm
Sensor Device ma. 20 mé,
Connection diagram
Conversion
Input Output

Min. 4 ma Min. 0 M

Max. 20 ma Max. 30 M
Sampleratel 10 ¥ | Hz  Totalsamplerate  140Hz

4 Previous J & New | X Cancel ‘ ? Help |

Last change: 16.07 2010 12:04:05,767

Descriptions for the general elements are available in the previous section.

The dialogue for the Current sensor type contains the following fields:

Serizar pe [ Cuirrent - |

Subtype [unipu:ular - |

Select the sensor type or the relevant electrical interface.
Select also the subtype. The options here are:

e unipolar, i.e. positive signal only

e bipolar, i. e. positive or negative signal
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Meazurement range 4 .. 20 -

Shunt resistor 100 » Ohm

Select here the smallest (most negative) and largest (most positive) measurement
range appropriate to the sensor signal. The options here are:

e For unipolar: 0...20mA, 4...20mA, or an available range

e For bipolar: £ 20mA, or an available range

Canversion
Input Qutput
Min. 4 ma Min, O M
Max, 20 maA Max, 50 M

Enter here the lower and upper reference points for the sensor's linear
characteristics.

The example shown means that 4 mA corresponds to 0 N, and 20 mA to 50 N.

The output range (in the example 0...50N) serves also as the default settings for
graphic portrayals in ProfiSignal.

Sample rate | 10 | Hz

Select the sampling rate for this measuring point.
The options here are:

e sampling frequency 0.2 Hz, 0.5 Hz, 1 Hz, ... up to 10,000 Hz

For slow-changing sensor signals, a low sample rate should be selected. This
enhances evening-out/filtering.

For periodic sensor signals that change very frequently, the sample rate should be
10 times higher than the sensor signals. This enhances signal form and signal
fidelity.

For consistent measurement accuracy for all active analog inputs, it is
recommended that you select sampling rates that do not differ by more than 100:1
from one another.

Total zample rate 140 Hz

The sum of set sample rates for all active analog inputs is shown here as a guide.

52

© 2003-2010 Delphin Technology AG



Expert Key Delphin

Tachmalogy

Function: Measuring current in any range

Current measurement is often required where any measurement range and any load
resistance can be set.

Example:
The motor current of a DC motor is to be measured in the 0...5 A range. A shunt
resistor of 0.2 W is available.

0..5A

Senzor type |Cunent 'rl AIN 1
Subtype |unip0|ar 'rl
Meazurement range 0 v .. 5000 - ma

; ma,

Shunt resistor - 0.2 * [hm
Sensor mas. + 20 md
Connection diagram
[ Conversion -
Input Qutput

Min, 0 mA Min. O M

Max. 5000 mA Max, 5 M
Sampleratel 10 »| Hz Total zample rate 140 Hz

53 Expert Key

© 2003-2010 Delphin Technology AG



Expert Key Delphin

Tachmalogy

5.3.3 Dialogue option / Thermocouple sensor type

Channel settings 'Analog-Input’ (Templ @ Expert Key 1001) ==

Channelhanie -Tem|:;1

e

Description

tain settings | Advanced settings | Sensorcompensation |

Semsor typs |Thermncnuple v| AIN 1
Sublype | Type K./ NiCH-Mial -
Measurement range |-2?D..13?2 || v|

Sensor Device

Connection diagram

Conversion

=270 =270

Samplelate| 1 * | Hz Total zample rate 140Hz

+ Previouz I {!? Mest J W DK | x Cancel I ? Help J

Last change: 16.07,2010 12:04:05,767

Descriptions for the general elements are available in the previous section.

The dialogue for the Thermocouple sensor type contains the following fields:

Senzor tupe [Thermu:u:u:uuple v|

Subtype | Tupe K / NiCr-Nial -

Select the sensor type or the relevant electrical interface. Select also the
subtype. The options here are:

e Thermocouple type: B, C, E, J,K, L, N, R, S, T, U
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oC v|

M eazurement range | =270, 1372 -

By selecting the thermocouple type, the measurement range is set. Only the
physical temperature unit can be selected here. The options are:

e Celsius (°C), Fahrenheit (°F) or Kelvin (K)

Sample rate | 1 v| Hz

Select the sampling rate for this measuring point.
The options here are:

e Sampling frequency 0.2 Hz, 0.5 Hz, 1 Hz, ... up to 100 Hz

For slow-changing sensor signals, a low sample rate should be selected. This
enhances evening-out/filtering.

For consistent measurement accuracy for all active analog inputs, it is
recommended that you select sampling rates that do not differ by more than 100:1
from one another.

Total zample rate 140 Hz

The Total sample rate displayed here is the product of the highest set sample rate
and the number of active analog inputs.
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5.3.4 Dialogue option / RTD sensor type

Channel settings 'Analog-Input’ (Templ @ Expert Key 1001) ==

Channelhanie -Tem|:;1

e

Description

tain settings | Advanced settings | Sensorcompensation |

Senzar type |F|esistance Sensor v|
(71 2 Wire
73 Wi
Sublype | Y100 - L
2 4 Wire
Measurement range | -260 ., 849 G| B |
Conversion
280 760
549 549

Samplelate| 1 * | Hz Total zample rate 140Hz

+ Previouz I {!? Mest J W DK | x Cancel I ? Help J

Last change: 16.07,2010 12:04:05,767

Descriptions for the general elements are available in the previous section.

The dialogue for the resistance sensor contains the following fields:

Senzar tupe | Resziztance Senzor - |

Subtype | P1100 -
Select the sensor type or the relevant electrical interface. Select also the
subtype.

The options are:

e Sensor types: Pt100, Pt200, Pt500, Pt1000
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feazurement range | -260-., 849 » || °E v|

Selecting the type of sensor sets the measurement range. Only the physical
temperature unit can be selected here. The options here are:

e Celsius (°C), Fahrenheit (°F) or Kelvin (K)

Sample rate | 1 v| Hz

Select the sampling rate for this measuring point.

The options here are:

e sampling frequency 0.2 Hz, 0.5 Hz, 1 Hz, ... up to 10 Hz

For slow-changing sensor signals, a low sample rate should be selected. This

enhances evening-out/filtering.

For consistent measurement accuracy for all active analog inputs, it is
recommended that you select sampling rates that do not differ by more than 100:1
from one another.

Total zample rate 140 Hz

The Total sample rate displayed here is the product of the highest set sample rate
and the number of active analog inputs.
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5.3.5 Sample rates and measurement accuracy

Expert Key

Due to the Expert Key having a common A/D converter, the sampling rate for all
analog inputs is therefore the analog input with highest sample rate setting.

The total sample rate is the product of the highest set sample rate and the
number of active analog inputs. Increasing sampling rate increases signal
interference with measurements becoming less accurate.

As a guide to the level of accuracy to be expected, sample rates are color

classified:

Green. The sample rate is low enough to synchronize the
measurement with the network frequency. Signal interference will
be kept to a minimum and documented measurement accuracy will
be maintained. This range is especially suited to temperature
measurements.

In highly electromagnetic environments, shielding of the
connecting cables is strongly recommended

Yellow. Connection cable shielding is generally recommended. The
documented measurement accuracy is maintained as far as
possible.

For a higher accuracy, reduce the sample rate.

Red. Connection cable shielding is essential. Signal interference
increases and there are restrictions of the accuracy of
measurement. For temperature measurement, this range is not
recommended.

For a higher accuracy, reduce the sample rate.

3

Info:

Set the network frequency in your device's settings.
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5.4 Digital input with counter function

Block diagram

H
Input i
protection ! Edge
and filter = detector

.

DIN 1 E =T

_L Counter
123456 —
—L 123456 —

Isolation

>

DIN2 E "y

The digital inputs are galvanically isolated, individually or in pairs, from the rest of
the system as well as from the PC. Frequency measuring, as well as counting, can
also be achieved. The counter is resettable to real time accuracy.

The digital input with counter function provides the following three
measurement channels

= :ﬁ DIM 1 Aus| <—— Level detector
[23] COUNT 1 956 <—— Counting
yyf FREG T 249991 Hz| <— Frequency measurement

A\

Non-required measurement information should be deactivated. For example, when
the required measurement function is frequency measurement, then the two other
channels should be deactivated.

3

Info:

Important info:

For information on connections refer to Connecting sensors.
Technical data is available under Digital input with counter function.
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5.4.1 Dialogue option / Level detector
‘Channel settings ‘Digital-Input' (DIN 1 @ Expert Key 1000) ==
[7] &sctive
Channelhame DIN 1
D escrption
Wit zettings i_ﬂavanced;éﬁi.ngs
[T Ireeerting DIN 1
+ 141
p
L
7 L=0.23¥
Sensor Device H=31. .50V
Connection diagram
+ Frevious ‘ * MHext ‘ x Cancel ‘ ? Help I
Last change: 05.07.2010 14:07:02 924

A description for the general elements are available in the previous section.

[T rverting

This option enables input signal inverting, i.e. High-level and Low-level are
interchanged.

Expert Key 60

© 2003-2010 Delphin Technology AG



Expert Key

5.4.2

Dialogue option / Counter

Delp
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Connection diagram

‘Channel settings 'Counter' (Consumption @ Expert Key 100L) =)
(7] dactive
Channelnarme  Consumptior
[t kb
Drescription
Main settings | Advanced setting
DIN 2
a3
| $§ 7
P BaX ¢
e L=0.23V
Sensor Device H=31,580%

Last change: 16.07.2010 12:30:00,452

~ Reset-Source
Channel 'V| Rezetl - 2]
- Cofversion -
Input Output
fin. 0 fir. 0 kiwih
Max. 1000 Maw 100 Ktk
+ MHent I o 0K x Cancel J ? Help I

Descriptions for the general elements are available in the previous section.
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Conyversion
[k Output
Min, 0 Min. 0 ki'h
Max 1000 Max. 100 kith

Enter here the lower and upper reference points for the sensor's linear
characteristics. The example shown is for the acquisition from an energy meter.
The 0 impulse setting corresponds to 0 kWh, and 1000 impulses corresponds to
100 kWh.

The output range (in the example 0...100kWh) serves also as the default settings
for graphic portrayals in ProfiSignal.

Feset-Source

Ehannel vl Reszetl - ﬂ

This sets a signal source for resetting the counter. The options here are:
e None

e Application: The source is a channel that is administered by the ProfiSignal
software.

e Channel: The source is a channel that is administered by the DataService
software.

e Channel (real time): The source is a set digital input from the device.

Only the selection of Channel (real-time) offers non-delayed resetting of the
counter.
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5.4.3 Dialogue option / Frequency measurement

.ChannEEsEﬁings 'Frequency' (Speed @ Expert Key 100L)
[¥] Active

Channelnariz _5-peed-

Urit RPM

Description

Main settings | Advanced seffings |

DIN 1
+1a1
| $§ 7
P BaX ¢
7 L=0.23V
Sensor Device H=31, 50V

Connection diagram

Conversion -
Inpt Output
fim. 0 Hz fir: 0 FFH
Max 50 Hz Ma. 3000 RPM

x Cancel ‘ ? Help

+ Frevious ‘ + MHent |

Last change: 05.07,2010 13:50:18,595

Descriptions for the general elements are available in the previous section.

Conversion
| npLit Cukput
Min. 0 Hz Min. 0O RFM
Max. 50 Hz Max 3000 RPH

Enter here the lower and upper reference points for the sensor's linear
characteristics. The example shown is for rotation acquisition. The 0 Hz setting

corresponds to 0 U/min, and 50 Hz to 3000 U/min.

The output range (in the example 0...3000 U/min) serves also as the default
settings for graphic portrayals in ProfiSignal.
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5.5 Digital input

Block diagram
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Input
protection
and filter

DIN1 E =T

DIN2 E =

Isolation

Edge
detector

fi

i

The digital inputs are galvanically isolated, individually or in pairs, from the rest of
the system as well as from the PC.

The digital input (without counter function) provides only level detection.

Expert Key
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Dialogue
‘Channel settings ‘Digital-Input’ (DIN 1 @ Expert Key 100L) ==
[V] &sctive
Channelnane DIN 1
Description
e e ey
Main settings | Advanced settings
[l Inwetting DIN 1
£ 141
| ﬁi 7
— T
7 L=0.23Y
Sensor Device H=31. 50%
Connection diagram
* Frevious J * Hext I x Cancel I ? Help
Last change: 05.07.2010 14:07:02 924
Descriptions for the general elements are available in the previous section.
[ lreeerting
This option enables input signal inverting, i.e. High-level and Low-level are
interchanged.
Info:
For information on connections refer to Connecting sensors.
Technical data is available under Analog inputs.
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5.6 Analog output

Block diagram

H

| ]

E Signal driver,
H Voltage

H or Current

| ]

| ]

: D/A converter I> :ﬁ; AOUT 1
c
.0
© D/A

[e]
1]

: D Eq AOUT2
;

| ]

i 1

1

| ]

| ]

| ]

The analog outputs are galvanically isolated as a group from the rest of the
system as well as from the PC.

The signal driver has the following output range options:

e Voltage: 0...10V or £ 10V
e Current: 0...20mA, 4...20mA or £ 20mA

3

Info:

For information on connections refer to Connecting actuators.
Technical data is available under Analog outputs.
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5.6.1 Dialogue option
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[ Auctive

Chanrnelnarme  Monitar]

‘Channel settings 'Analog-Output' (Monitorl @ Expert Key 100L)

it 4

Description

*‘——'—_'T
Main settings | Advanced settings

Output mode | Current - AOUT 1
Output range 420 = md
Ezg ma
Drevice Actuator  max 500 Ohr
Connection diagram
Source —
Channel v| Signall - £J
Iritial walue 0 unit
- Conversion -
|npLit Output
Min, 4 = Mir. 4 i,
Max. 20 4 Max 20 )
* Previous ‘ * Mgt ‘ V"’ ok x Cancel ‘ ? Help ‘

Last change: 16.07,2010 12:37:20,209

Descriptions for the general elements are available in the previous section.

Output mode | Curremt - |

Select the electrical signal:
e Voltage

e Current
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Dutputrange| 4. 20 v|m.ﬂ-.

e For voltage: 0...10V or £ 10V
e For current: 0...20mA, 4...20mA or £ 20mA

Source

Ehannel b I Signall - EJ

Initial walue 0 it

Select here the signal source that controls the output. The options here are:

Application The source is a channel that is administered by the ProfiSignal
software.

Channel The source is a channel that is administered by the DataService
software.

Manual value  The source is a set value (manual value).

The Initial value is output as long as no valid output value is available (after
switching on the device).

Corversion
| nipat Oukput
Min. 4 4 Min. 4 i,
Maw, 20 % Maw 20 e,

Enter here the lower and upper reference points for the linear output
characteristics.

The example shown is for monitor output at 4...20 mA. The settings have the
following meaning:

0 % corresponds to 4 mA, and 100 % to 20 mA.

The output range (in the example 0...100 %) serves also as the default settings

for graphic portrayals in ProfiSignal.

Info:

The displayed value in the DataService Configurator and ProfiSignal is the
conversion input range! The output range is measurable only at the terminals.
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5.7 Digital output

Block diagram

L]
[ ]
- Electronic
E switch
H r
+ ]; D OUT 1
L
s p
® D OUT 2
g +« 1
7]

=4 EI; D OUT x

The digital outputs are galvanically isolated, individually or in pairs, from the rest of
the system as well as from the PC.

3

Info:

For information on connections refer to Connecting actuators.
Technical data is available under Digital outputs.
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5.7.1 Dialogue option
‘Channel settings ‘Digital-In/Output’ (Alarml @ Expert Key 1000) ==
[V] ctive
Channelnarmie :"i":iarm.{.
Dgzcription
WS e
Main settings | Advanced seftings
Mode Dutput = DIN 9 / DOUT 8
[T Inverting
rax. B0
g, 300
Device Actuator max 14
Connection diagram
Source
Channel v| Signall - £J
Initial value | @ 5 A l
+ Frewvious I * Mest | \p’QK x Cancel ‘ ? Help |
Last change; 16.07.2010 12:45:25 506

Descriptions for the general elements are available in the previous section.
[T rweerting

This option enables output signal inverting, i.e. High-level and Low-level are
interchanged.
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Source

Ehannel » ! Signall - EJ

Initial value | @ o &

Select here the signal source that controls the output. The options here are:

Application The source is a channel that is administered by the ProfiSignal
software.

Channel The source is a channel that is administered by the DataService
software.

Manual value  The source is a set value (manual value).

The Initial value is output as long as no valid output value is available (after
switching on the device).
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5.8 Digital output with PWM function

Block diagram

PWM signal ' Electronic
generation ' switch
I { I D OUT1
5
I ® -« | I pourz
o)
(2]

mnn ~+_[ I pourx

Delphin

Tachmalogy

The digital outputs are galvanically isolated, individually or in pairs, from the rest of

the system as well as from the PC.
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PWM signal generation functions with a preset base frequency. The duty cycle is
controlled.

0% |

1/ Base frequency

25% \

Duty cycle

75% \

100% |

3

Info:

For information on connections refer to Connecting actuators.
Technical data is available under Digital output with PWM function.

73 Expert Key

© 2003-2010 Delphin Technology AG



Expert Key

5.8.1

Expert Key

.
Delphln
Tachmalogy
Dialogue option
Channel settings 'Digital-Output’ (Dimmerl @ Expert Key 100L) [ =2
[T Active
Charnelname Dirnmer]
it Irn
Dgzcription
Main settings i_.&avanced?e_t_ti-ngs
Switching mode | P -
B aze frequency 5000 | Hz
[T Inverting
max, Bl
rmax, 30
Drevice Actuator max 14
Connection diagram
Source -
Channel v| Signall - £J
Initial walue 0 I
- Conversion -
Inpuit Cutput
Min. 0 Irry Min 0.0 #
Max 500 Irri Max, 1000 X
+ Frewvious I * Mest ‘ \p’QK x Cancel ‘ ? Help ‘
Last change; 16.07, 2010 12:44:29911

A description for the general elements are available in the previous section.

Switching mode |P"'-.-'-.-’M b
Basze frequency | Ro00 *| Hz

Select the base frequency for the PWM signal.

The options here are:

e Base frequency: 5Hz, 10Hz, 20Hz,

74
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Source
Charnnel b I Signall - EJ

[ribial walue 0 i

Select here the signal source that controls the output.

The options here are:

Application The source is a channel that is administered by the ProfiSignal
software.

Channel The source is a channel that is administered by the DataService
software.

Manual value  The source is a set value (manual value).

The Initial value is output as long as (after switching on the device) no valid
output value is available.

Conwversion
[ npLit O ukput
Min. 0 I Min, 0.0 i
Max. 500 Im Pfax 1000 E

Enter here the lower and upper reference points for the linear output
characteristics.

The example shown is for the activation of a required luminous power.
The settings have the following meaning:

0 Im corresponds to 0 %, and 500 Im to 100 %.

The input range (in the example 0...500 Im) is also the setting for the graphical
portrayal in ProfiSignal.

3

Info:

The display value in ProfiSignal and the DataService Configurator is the
conversion input range!
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Device settings save and load

Saving a configuration

Select Save device settings from the device's context menu and save the entire
settings for the Expert Key device.

| |Charnel |\-’alue

Propetties
Shiowy device informations

i :|>_ AlN -2 Save device settings
| :|>— AN 3 Load device settings

Loading a configuration

Select Load device settings from the device's context menu and load previously
saved channel settings for the Expert Key device.

The separate channels of the Expert device are identified in ProfiSignal by way of
the unique ID. If you load a saved configuration from device A into device B on the
same PC, the unique IDs will be automatically replaced.
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Possible conflicts

If the same configuration is loaded from different PCs into multiple devices, the
channels of the multiple devices will have the same IDs. When you connect the
devices to the same PC, the channels of the last connected devices will not be
displayed. When connecting additional devices, you will receive a corresponding
message in the Configurator.

To resolve this conflict, do the following:

e With more than 2 devices, connect only 1 device at first and then carry out
the following steps per extra device.

e If you have no saved configuration data on hand for the second device,
firstly connect the second device to the PC and save the configuration data
from this device.

e Reset the second device's configuration.

e Now connect both devices to the PC. Both devices are now connected,
error-free, to the PC.

e Load the saved configuration into the second device. Unique IDs will then be
assigned automatically.

3

Info:

Note that only one configuration can be loaded from the same device type
(Expert Key 100 or Expert Key 200). The design type (L, C or M) is irrelevant.
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510 Configuration reset

Resetting a configuration

Select Reset configuration from the connection's context menu to reset the
current settings. The configuration for all channels will then be reset to the

settings as at delivery.

The separate Expert device channels are identified in ProfiSignal by a unique ID.
These IDs are renamed during resetting.

Corections | Channels | Database | Alerting | Scheduler | Userr
i]Name Host P |I:|:
s ﬂ DataService 1D 1528 !starlab Ve

* Expert ey 100
: w Softws IFararsd
Disconnect (temporary)
Conneck aukomatically (temporary)

Remove driver {connection)
Sekkings

Reset configuration

IIpdate Firmware
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5.1 Device information

Displaying

Select Show device informations from the device's context menu.

|Ehannel
[ » Expert Key 100L 192 168.251.16

ﬁ Properties I

[+ S-:u (]

il

Show device infarmations

Save device settings
Load device settings

This opens the following window.

Dievice type: Enpert Fey 100L
Board temperatur; 479°C

Serial humber: 50000250

PLCB: UMETD0 YT 2.4
Firmwware version: 1.03.00.00
FPGA version: c3.01.60.0s
CPU wersion: 0.00.00.60
ADIOC wergion: 23181012

Calibration systen;

Calibration date:
Adjustrment date:;

Start-up date:

Mok.a2010%1.0.0.5
22.07.201015:35:30

220720151619

Cloze

This provides an overview of useful information concerning your device. When you
have technical queries concerning your device, you should access this window to
acquire important information, e.g. the serial number or the firmware version.
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512 Device firmware

Updating firmware

2 DataService Configurator Licenced to Delphin Technology AG State: Connected to ‘DataService ID 1760 at PCST .
Connect  View Options Help

Eonnecﬁionsi Qhannels! D atabaze I Alerting | Scheduler I User management|

lName |Host£IF' |Eonnect |State Cirivertype |Version
[ = DataService ID 1760 |PCa7 [es | Online | DataService |DataServicev2.2.99.10..
L EE i Oning I Ex it

Connect (temporary)
Disconnect (temporary)

Connect automatically (temporary)

Remowve driver (connection)

Settings
Reset configuration

Update firmware

v

Configuration | Events |

Select the tab » Connections

The following dialogue appears after clicking Update firmware from the context
menu:

Updote hiroware

Device: Expert Key 100L

Firrnweare vergion: 1,02.60.00

Fimware fle: . AEwpertKey, Fimware, 01, 02,4512 fwl 00

Diovmot abort update, remove power or unplug the device whiles the firmivware
update iz in progress. Otherwize the device may damaged sustainablel

Progress: 0% |

Start update

Click Select to select the file containing the new firmware. Commence update by
clicking Start update.

Important:
The device must NOT be switched off during the update (requires approx. 2
minutes)!
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6 Device synchronization

Multiple devices can be time-synchronized for the transmission of measurement
data.

A digital reference signal is output from one of the devices and simultaneously
received by all participating devices. The time-synchronization of the measurement
data then takes place at a PC.

Wiring

Wiring example for two Expert Key 100L type devices:

Expert Key 100L Expert Key 100L
2020 TR ez 020 TR
™ 5 I 5
+ 4 + 41
DIN1 ‘E_ 2 % DIN1 ;E_ 0 %
—+ 43 —+ 43
DIN2 ;E__ i O 1—ovec DIN2 :¥ [ i oo
+ 45 =) + 45 e
DIN3 ,SE i %) DIN3 z{ i %)
+ 47 e + 47 =)
DIN4 ,E_ i % DIN4 ,E_ .8 %)
5..50Vpc ++ 65 8 |—24vy 5..50Vpc ++ 65 =)
DOUT4 |——+ 66 @ . DOUT4 |——+ 66 @
poutrs L—+ 67 =) pouts L—+ 67 =)
0Vpe - 68 @ 0Voc - 68 @
5..50Vpc ++ 69 =) 5..50Vpc ++ 69 =)
DOUT2 |——+ 70 Z) DOUT2 |——+ 70 %
DOUT1 L——+ 71 =) DOUT1 L——+ 71 =)
0Vpg —~ 72 0Vpg —~ 72
J 2 o i
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Wiring example for two Expert Key 200L type devices:

Expert Key 200L

65

AIN 27 ~<]: o
67

AIN za¢ o5
5..50Vpc ?14 69
pout1L—— 4+ 70
DIN1 'S + 7
0Vpc - - 72

J

— 24V

S ONON N

— 0Vpc

Configuration

Expert Key 200L

5
6

AIN 27

AIN 28

=
=

7
8

5..50Vpc ++ 69
DOUT1 E + 70
DIN1 + 71
0Vpc :{ - 72

/

— 0Vpc

NONON O

For device-to-device synchronization, one digital output and one digital input are
used. These connections are then no longer available for general use.

Configuration example with Expert Key 100L:

[] dsketivy
F.analhame DouT 4

Einheit

Beschreibung

Kanalkenfiguration 'Digitalausgang’ (DOUT 4 @ Expert Key 100L)

Grundeinstelungen | weiters Einstellungen |

Expert Key

Standard

1000

[rvertiening

_’. [¥] Extemne Gerdtesynchronization

Choose this option
for connection DOUT 4

82
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Alctor
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Kanalkonfiguration 'Digitaleingang' (DIN 2 @ Expert Key 100L)
[] Asketive
F.analhame DIk 2

Bezchreibung

Grundeinstellungen | weitere Einstellungen |

[rivertismning

[¥] Gerat-zu-Gerat-5 pnchronization

Choose this Option
for connection DIN 2

DIN 2

Sensor

Gerat

L=0.23%
H=371.80%

Anzchluss-Bild

Refer also to the Synchronization section under technical data.

3

Info:

can not be guaranteed.

It is recommended that the device is connected to the PC with a highspeed
USB. Avoid running other hardware (e.g. hard disk) from the same USB host
controller. Because of possible delays within the network, LAN synchronization
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7 Technical specifications

Power supply

Voltage range:

9...24 V

Max. power input of the device:

6w
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7.1 Analog inputs

Adjustable sample rate for each analog input:

Delphin
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1...5000 Hz, when all 14+1 analog inputs are active for Expert Key 100

1...2000 Hz, when all 2842 analog inputs are active for Expert Key 200

Reducing the number of active analog inputs increases the maximum sample rate
for the remaining analog inputs.

Maximum sampling rate:

100,000 measurements/s. Reduced to 10,000 measurements/s for active
temperature or current measurements.

measurement range, voltage:

+10V
5V
+2V
1V
+ 500 mV
+ 200 mV
+ 100 mV

or

or

or

or

or

or

or

0...
.5V
L2V
L1V
.500 mv
..200 mv
..100 mv

0
0
0
0..
0
0

10V

Measurement range, current:

0...20 mA or 4...20 mA or available value

Possible load resistance:

10/20/50...500 Q or available value
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A/D converter resolution:

18 bit
Measurement Resolution
range
+£10V 76 pV
+5V 38 pv
2V 19 pv
+1V 9.5 uv
+ 500 mV 4.7 pv
+ 200 mV 2.4 yv
+ 100 mV 1.2 v

Input impedance:

2...10 MQ

Input protection against permanent voltage surge:

+ 40V

ESD-input protection:

Yes

Max. sensor-impedance:

<1kQ)

Galvanic isolation:

All analog inputs (including constant current sources) are galvanically isolated.
To the rest of the system as well as to the PC.

With an isolation voltage of >=1,000 V..

Operating type/ sampling procedure:

Each individual analog input can be active or inactive.
All active analog inputs are sequentially and continuously sampled.
An automatic oversampling averages / evens-out the measurement values.
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Measurement accuracy, voltage:

Measurement Measurement

range daccuracy

10V 0.02%

+5V 0.05%

2V 0.05%

1V 0.1%

+ 500 mVv 0.1%

+ 200 mvV 0.2%

£+ 100 mV 0.2%
Table applies to 14 active analog-inputs each with a sample rate of 2 Hz.
DC-signal. 25° ambient temperature.
Measurement accuracy in % of unipolar measurement range.
Measurement accuracy, current:

Measurement Measurement

range accuracy

0...20 mA 0.05%

4...20 mA 0.05%
Table applies to 14 active analog-inputs each with a sample rate of 2 Hz.
DC signal. Load resistance with 0,05% tolerance. 25° ambient temperature.
Measurement accuracy in % of end value.
Measurement accuracy, temperature, RTD:

Type Measurement Measurement

range daccuracy

Pt100 -260...849 °C 0.1%
Table applies to 14 active analog-inputs each with a sample rate of 2 Hz.
4-wire connection. 25° ambient temperature.
Measurement accuracy in % of end value.
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Measurement accuracy, temperature, thermocouple:

Type

Measurement range

Measurement accuracy

K/ NiCr-NiAl

-270...1,372 °C

0.2%

Table applies to 14 active analog-inputs each with a sample rate of 2 Hz.
Internal compensation measuring point. 25° ambient temperature. Warm-up time > 30 min.
Measurement accuracy in % of end value - following sensor compensation procedure.

Power supply for RTD:

Constant 0.2 mA.

Compensation measuring point for thermocouple:

An additional sensor (RTD type PT100 using 4-wire-technology) is internally
attached at the screw terminals.
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7.2 Digital inputs with counter function

Max. input frequency for the counter:

1 MHz

Time resolution:

1 s

Counter breadth, hardware / software:

32 bit / 64 bit

Permissible input voltages:

Positive right-angle signal, 5V, 12V, 24V or 48 V

Input current:

Type 1.5 mA

Low-level, High-level, hysteresis:

Low: <2.3V, high: >3.1V

Measurement range of frequency measurement:

0.1 Hz to 1 MHz

Accuracy of frequency measurement:

max. 0.01% of input frequency

Operating type/ sampling procedure:

All level changes (according to High or Low) are transferred as measurement
values.

The counter status is updated at 10 measurement values/s.

Frequency measurement is performed via a PC.

Sum of input frequency for transmitted level-change for all active digital
inputs:

10 kHz
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Galvanic isolation:

All digital inputs with counter function are galvanically isolated in pairs - to the
rest of the system and to the PC.
With an isolation voltage of >=1000V..
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7.3 Digital inputs

Max. input frequency:

10 kHz

Time resolution:

50 ps

Permissible input voltages:

4.5 to 50V

Input current:

Type 2.7 mA

Low-level, High-level, hysteresis:

Low: <2.4V, high:> 2.9V

Operating type/ sampling procedure:

All level changes (according to High or Low) are transferred as measurement
values.

Sum of input frequency for transmitted level-change for all active digital
inputs:

10 kHz

Galvanic isolation:

All digital inputs have separate galvanic isolation - from the rest of the system as
well as from the PC.

With an isolation voltage of >=1000 ..
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7.4 Analog outputs

A/D converter resolution:

16 bit

Output type and range:

Voltage: 0...10Vorx10V
Current: 0...20 mA or 4...20 mA or £ 20 mA
Switching: Software/automated selection of voltage/current mode

Possible load resistance:

50 ... 500 ©

Max. output rate per analog output (controlled via DataService/ProfiSignal):

50 Hz

Galvanic isolation:

All analog inputs have galvanic isolation to the rest of the system and to the PC.
With an isolation voltage of >=1000 V..

Accuracy:
Range Accuracy
0...10V, £10V 0.05%
0/4...20 mA, £ 10 mA 0.05%

Table applies to a 25° ambient temperature.
Accuracy in % of unipolar measurement range.
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7.5 Digital outputs

Max. switching delay:

0.5ms

Max. permanent switching frequency:

10 Hz

Max. switching capacity:

30W

Max. switching voltage and current:
30V/1A

40V /0.75A

50V /0.6A

Inverse diode:

Integrated, max. 2 A

Galvanic isolation:
All digital outputs have separate galvanic isolation - from the rest of the system as
well as from the PC.

With an isolation voltage of >=1000 V..
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7.6 Digital outputs with PWM function

Expert Key

PWM-basic frequency and duty cycle resolution:

10,000Hz / 1:100
5,000Hz / 1:200

2,000 Hz / 1:500
1,000 Hz / 1:500

10 Hz / 1:500
5 Hz / 1:500

Max. switching capacity:
30 W

Max. switching voltage and current:

30V/1A
40V /0.75A
50V /0.6A

Inverse diode:

Integrated, max. 2 A

Delphin

Tachmalogy

Max. output rate per digital output (controlled via DataService/ProfiSignal):

10 Hz

Galvanic isolation:

All digital outputs with PWM function are galvanically isolated in pairs - from the

rest of the system as well as from the PC.

With an isolation voltage of >=1000 V..
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7.7 Synchronization

Synchronizing multiple devices

Max. number of devices:

4

Synchronization signal:

Right-angle, 2 Hz

Synchronization accuracy:

+10 ps
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7.8 Device specification

Microprocessor, FPGA, Memory

Microprocessor:

50..80 MHz, 32 bit

FPGA:
Xilinx, Spartan family

Memory:
Volatile: SDRAM, 32 MByte
Non-volatile: Flash-EPROM, 2...8 MByte

USB port

Transmission speed:

High Speed, up to 480MBit/s,
or Full Speed, 12MBit/s

Driver type and operation:

Transmission mode is Bulk

USB-port:
Typ B, standard

LAN/Network interface

Transmission standard:

10Base-T

Transmission speed:

10 or 100 MBit/s
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Physical

Device dimensions:
Expert Key L: 50 x 185 x 215 mm (B x H x D)
Expert Key C: 280 x 57 x 208 mm (B x H x D)

Device weight:
Expert Key L: 750 g
Expert Key C: 1.5 kg

Signal cable diameter for connecting terminals:

0.14 to 2.5 mMm?2

Environment

Environmental compatibility:

Electronics conform to RoHS directives.

Other

Permissible ambient temperature:

0...50 °C
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