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COUNTER CHANNELS - HARDWARE OVERVIEW

Content:

Hardware overview

Block diagram TRION-CNT
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Rotational encoders
Linear encoders
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CDM+TRG sensors

Frequency determination

DEWETRON
Hardware
LT TRION- TRION- TRION- 1;;;'2’260 TRE)'(\'O(_B')' TRION- TRION-
BASE TIMING VGPS _dLV (EOL) e 1620-ACC  2402-dACC
#Counter 6 2 1 1 2 2 1 2
#Inputs/Counter 3DI 3DI 3DI 3DI 3DI 1Al 1Al 1Al
v v v
5Vand 12V
Sensor supply 5Vand 12V 5Vand 12V 5Vand 12V 5Vand 12V 0..24V
Encoder (A,B,Z) v v v v v
support
AEGUEERY v v v v v v v v
measurement
Event counting v 4 v v v v v v
0to 50V 75 % of 70 % of
Trigger level 12 mV CMOS/TTL  CMOS/TTL  CMOS/TTL  CMOS/TTL input input CMOS/TTL
steps range range
Countertime base [N 80 MHz 80 MHz 80 MHz 100 MHz 100 MHz 80 MHz 80 MHz
L ella o0 10 MHz 10 MHz 10 MHz 10 MHz 10 MHz 2 MHz 1 MHz 500 kHz

frequency

EOL... End of Line
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EXEMPLARY CHANNEL SETUP FOR ROTATIONAL ENCODERS A

@ CNT x/x counts the number of detected |G "=™% AMPLIFIER OPTIONS COUNTER GROUP SETTINGS 5
events according to the selected v TRIONet Mode Encoder  ,  Type Rotation . g
counting mode || TRION-BASE Threshold 24 Pulses 500 pulses 5 / revolution | —
frequency between two rising edges ;ﬁﬂmfmmﬂﬁeﬂ;&z . Filter 01 us4  Resamplerate 10000 He, z

(@) | Angle_CNT x/x will output the actual E%%?Eﬁfﬁm{%ﬁ%i @ SIGNAL ROUTING E
angle and be reset after 360° if HW reset Speed CNT1/..[RemoteNode] 1y Source_A Input_A tnvert [ ] E
is enabled (update rate depending on Source B Input B tnvert [_] g
Resample rate) HWreset | | SWreset | Resetnow

(@) | Speed_CNT x/x will determine the Source_Z Input_7 tnvert ||
running speed (update rate depending
on Resample rate) Filter length 11 @ pulses
To read in noisy signals, a moving Max. Speed 1171875 @ rpm
average filter can be applied in event and As \/A
encoder mode. The filter length Max. speed [rpm] = Sample rate [Hz] x 60 A
determines the averaging length Pulses per Revolution

@ Based on the sample rate and the pulses W( ‘
per revolution a maximum speed can be g
calculated .




EXEMPLARY CHANNEL SETUP FOR LINEAR (DISTANCE) ENCODERS A

(CNT x/x) and select Encoder Mode to )
Mode Encoder Type Linear

count the number of pulses detected by @ 4 vP ' 4
the sensor Threshold 24 Pulses (1000 pulses 4/ m |
Depending on the TRION board, it is Retrigger 0.8 Mode R P
possible to specify a user-defined
Threshold and Retrigger level Filter @ 0.1 us 4 Resample rate 10000 Hz
The intent of the filter is to eliminate SIGNAL ROUTING
distortions like jitter or glitches from the
signal and can be set to various gate Source_A Input_A Invert ||
times or set to Off.
For more details, please refer to the Source B Input_B invert [ ]
TRION series modules technical HW reset SW reset Reset now
reference manual.

Source_Z Input_Z Invert l:'

-4
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EXEMPLARY CHANNEL SETUP FOR LINEAR (DISTANCE) ENCODERS A

Select Linear Type

Enter the number of pulses per meter
delivered by the sensor (i.e. 360, 500,
512 or 1800)

Select the encoder counting mode with
which the event count channel will
increase or decrease the event count:
X1, X2, X4 or A-up/B-down. For more
details, please refer to the TRION series
modules technical reference manual

Enter the resample rate (sample rate for
software channels Angle_CNT x/x,
Speed CNT x/x)

Possibility to invert the signals

If HW reset is selected, the event count
and angle will be reset if the signal
connected to Z has a rising edge.

No reset will be applied if HW reset is
deselected

AMPLIFIER OPTIONS

Mode
Threshold
Retrigger

Filter

Remark:

The hardware Signal Routing cannot
be changed for Encoder channels

COUNTER GROUP SETTINGS

Encoder 4 Type @ Linear 4
2.4 v Pulses @ (1000 pulses ; / m |
0.8 W Mode X1 @ 4
0.1 us 4 Resample rate 10000 @ Hz

SIGNAL ROUTING
Source_A  Input_A

Source_ B Input_B

[v] HW reset

Source_ 7 Input_Z

SW oreset

Invert |:|

Invert |:|

Reset now

Invert |:|

DEWETRON
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EXEMPLARY CHANNEL SETUP FOR (DISTANCE) ENCODERS

Based on the applied settings, DEWETRON

CNT x/x counts the number of detected | == N — =

events according to the selected /| TRIONet Mode Encoder  ,  Type Linear 4

counting mode || TRION-BASE Threshold 2.4 Pulses 1000 pulses , f m ,
H 8 IEI CNT1/1 @ Retrigger 0.8 v Mode X1 p

Frequency_CNT x/x will d_et.ermme the 1) CNT /16 RemateNode] s - _ ' / '

frequency between two rising edges gﬁﬂm‘:‘_’ﬁm moteNad] o Filter Ol us4  Resamplerate 10000 Hz,

. T ——— SIGNAL ROUTING

Angle_CNT x/x will output the absolute Angle_CNT 1/...[RemoteNode] 8

distance from the Zero position (Input 2) Specd CNT1)..Remotellodel @ = Source A Input A Invert [

if HW reset is enabled and the relative invert [_]

distance OtherWise SW reset Reset now

Speed_CNT x/x will determine the Source Z  Input_Z invert [_]

velocity [m/s]

Remark:

Other encoders (i.e. flow meters) can surely be connected,
to counter channels as well. The engineering unit can be
changed in the Counter Group Settings

-&
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EXEMPLARY CHANNEL SETUP FOR FLOW METERS

AMPLIFIER OPTIONS

@ Go to the general counter group settings

(CNT x/x) and select Events mode to Mode @ Events P
count the number of pulses detected by e
the sensor Threshold 2.4 v
Depending on the TRION board, it is Retrigger 0.8
possible to specify a user-defined

Threshold and Retrigger level Filter @ O usg

The intent of the filter is to eliminate
distortions like jitter or glitches from the
signal and can be set to various gate
times or set to Off.

For more details, please refer to the
TRION series modules technical
reference manual.

COUNTER GROUP SETTINGS

Type | Linear

Pulses (250  pulses g / |

L

Resample rate 10000

HzI

SIGNAL ROUTING

Source_A  Input_A

P Invert |:|

|| HWreset | | SWreset |

Reset now

DEWETRON

© DEWETRON GmbH | May 24



EXEMPLARY CHANNEL SETUP FOR FLOW METERS

medium like water per time, the sensor

. . . Mod Events T Linear
outputs a linear signal. Thus, Linear Type oeE 4 e @ ' 4
must be selected Threshold 24 v Puses (5) 250  pulses /1 .
Enter the number of pulses per Retrigger s v Resample rate 10000 @ e |
reference unit output by the sensor
Filter 0.1 us 4 SIGNAL ROUTING

Enter the resample rate (sample rate for "
software channels Angle_CNT x/x, Source_A Input_A @ 4 nvert [ ]
Speed_CNT x/x

P » / ) HW rezet DSWreset | Reset now |
Select the input of the counter channel @ . @

(A, B or Z) to which the sensor signal is
connected

Possibility to invert the signal
||'mr€5€f| reset Reset now

If HW reset is selected, an additional Source 7 Input A invert [ ]

counter input can be selected to reset
the event count and angle if a rising edge
is detected

SW reset is not required for this sensor
type

Immediately resets events and angle
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EXEMPLARY CHANNEL SETUP FOR FLOW METERS

. Based on the applied settings,

@ | CNT x/x counts the number of detected

events and increases by 1 every time a
rising edge is detected

@ Frequency_CNT x/x will determine the
frequency between two rising edges

Angle_CNT x/x will output overall flow
measured by the sensor, i.e. the liters

detected since acquisition start

Speed_CNT x/x will determine the
throughput per time, i.e. the liters

detected per second

[v| cNT1/1
1) CNT 1/1@[RemoteNode]
CHT 118 [Rematehads] TRIGH-BASE

Frequency_C...RemoteNode]
CNT 1/1_Sub@[RemoteNode]  TRION-BASE
Angle_CNT 1/...[RemoteNode]
CNT /1@ [Rem. .. Displacemant  TRION-BASE
4 Speed_CNT 1j...[RemoteNode]
CHT /1@ Remo. ..ode]_Velocity  TRION-BASE

[v| CNT1/2
CNT 1/2@[RemoteNode]
CNT 1/28 [Remotetade] TRIGN-BASE

Frequency__C...Re r!loteNode]

@ 8 &6 & & & 8

AMPLIFIER OPTIONS

Mode
Threshold
Retrigger

Filter

Events A
24 W
0.8 W
0.1 us 4

DEWETRON
COUNTER GROUP SETTINGS
Type  Linear i
Pulses 250 |:L|l5es‘I /1 )
Resample rate 10000 Hz

SIGNAL ROUTING

Source_A Input_A _d, Invert I:‘

D HW reset I:‘ SW reset
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EXEMPLARY CHANNEL SETUP FOR CDM+TRG SENSORS

(@ | Go to the general counter group settings G UALEU AT COUNTER GROUP SETTINGS DEWETRON

(CNT x/x) and select Events mode to Mode @ Events ) Type Rotation ) -
count the number of pulses detected by _— >
the sensor Threshold 2.4 V Pulses . 1800 F'—'l5'5'54| ! revolution =
Depending on the TRION board, it is Retrigger 0.8 Resample rate 10000 Hz sIé
possible to specify a user-defined G]
. . SIGNAL ROUTING
Threshold and Retrigger level Fitker @ O usg 8
o=
The intent of the filter is to eliminate Source A Input A 4 Invert [] L
distortions like jitter or glitches from the HW reset SW reset Reset now o
signal and can be set to various gate ©
times or set to Off. Source_Z Input_Z 4 Invert |:|

For more details, please refer to the
TRION series modules technical
reference manual.




EXEMPLARY CHANNEL SETUP FOR CDM+TRG SENSORS A

@ As CDM+TRG sensors determine the AMPLIFIER OPTIONS COUNTER GROUP SETTINGS DEWETRON
rotation speed of a DUT, Rotation Type

Mode Events 4 Type Rotation y <
| I —

must be selected @ [ 4 “%
© | Biter T s alulEes per Threshold 2.4 Pulses @ 1800 pulses , | revolution =
revolution delivered by the sensor (i.e. Retrigger 0.8 v Resample rate 10000 @ Hz 5
360, 720 or 1800) 5
@ Filter 0.1 us 4 SIGNAL ROUTING =
Enter the resample rate (sample rate for — o
I software channels Angle_CNT x/x, Source_A Input_A @ 4 Invert [ | g
sPeed—CNTX/X) HW reset SW reset Reset now @ g
Select the input of the counter channel ©

(A, B or Z) to which the sensor signal is Source_ |Input. £ 4 Invert [ ]

connected

Possibility to invert the signal
Select HW reset and specify the counter
channel to which the reference pulse

(TRG) is connected

As HW reset is activated, SW reset is not
applicable here

@ As HW reset is activated, Reset now is
not applicable here




EXEMPLARY CHANNEL SETUP FOR CDM+TRG SENSORS

Based on the applied settings, DEWETRON
AMPLIFIER OPTIONS COUNTER GROUP SETTINGS
CNT x/x counts the number of detected Mk N
. Events Rotati >
events according to the selected | TRIONet Hode et 4 Twe Fotation 42
cou nting mode lEI TRION-BASE Threshold 24 v Pulses 1800 pulses 4 / revolution .
) ) lEI CNT 11 & Retrigger 0.8 v Resample rate 10000 Hz J:g
Frequency_CNT x/x will determine the NT 1/1@[RemoteNode] ® = £
. . HT /43 [Remotetode] TRIGH-BASE Filter 0.1 U= SIGNAL ROUTING G)
frequency between two rising edges = = 4 >
TRIGH-BASE Source_A . Input_A 4 Invert I:‘ 8
Angle_CNT x/x will output the actual e Romichi @ # T e =
angle and reset after 360° as HW reset is peed NIl emotelodel @ @ =
A S Z Input_Z

enabled (update rate depending on ® ouree.£, TP 4 vert[] g

Resample rate)

Speed_CNT x/x will determine the
running speed (update rate depending
on Resample rate)




EXEMPLARY CHANNEL SETUP FOR FREQUENCY DETECTION (1) A

There are 2 possibi[ities to detect he AMPLIFIER OPTIONS COUNTER GROUP SETTINGS DEWETRON

frequency of a signal connected to a CNT
Mod Events T Rotation \ 3
channel. oee @ —— 4 e ' 4, N
o o . ©
The first one is the following: Threshold 2.4 v Pulses 512 pulses 4 / revolution =
Go to the general counter group settings  |Eu_—_" 0.8 Resample rate 10000 He, }5
(CNT x/x) and select Events or Encoder ]
Mode to count the number of pulses Filter @ 0.1 us 4 SIGNAL ROUTING 5
detected by the sensor =
\ Source_A Input_A @ 4 Invert D §
Depending on the TRION board, it is D U reset D SW reset | —_— | =
possible to specify a user-defined ' r now Remark: ©
Threshold and Retrigger level Counter Group Settings
can remain unchanged
The intent of the filter is to eliminate ialog,_ || Digital | Counter | CAN | SeafeR i [ ) eIl ency ONT 1/1@RemoteNode] v « » X
. . . e . Channel TRION-BASE L - |
dIStortlonS Ilke Jltter Or gIItChes from the 2 Node] ‘ : AMPLIFIER OPTIONS FREQUENCY SETTINGS SENSOR SCALING
signal and can be set to various gate p— Mode Freuency Scaling 2.point Table
times or set to Off. 7] TRioNBASE m O sty
For more details, please refer to the
TRION seri dules technical o m@mm: s @ e
series modules technica Frepeny € temoisios (2o g 1
reference manual. Angle_CNT 1/.RemoteNode] © %
CNT L4 [Rem . Displacement  TRION-BASE Offset o Hz
. . e i vy @ ®
(@) | select the correct counter input to which S
. . h| k| k|
the signal is connected (A, B or Z)
Frequency CNT x/x will output the signal TT



EXEMPLARY CHANNEL SETUP FOR FREQUENCY DETECTION (2) A

frequency of a signal connected to a CNT
q y g Mode @ Frequency
channel. L HEETRY 4

The second one is the following: Threshaold 2.4 v

@ Go to the general counter group settings Retrigger @ 0.8
(CNT x/x) and select Frequency Mode @ ETFRRTE

Filter 01 us 4
@ Depending on the TRION board, it is
possible to specify a user-defined Source A Input A (7)) 4 vert []

Threshold and Retrigger level

(3 | The intent of the filter is to eliminate
distortions like jitter or glitches from the
signal and can be set to various gate

[ ] W reset | Reset now |

times or set to Off.

For more details, please refer to the
TRION series modules technical
reference manual.

@ Select the correct counter input to which
the signal is connected (A, B or Z)

Frequency CNT x/x will output the signal Y Y Y Y Y Y Y Y Y Y
frequency
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EXEMPLARY CHANNEL SETUP FOR FREQUENCY DETECTION (3) A

There are 2 possibilities to detect he

channel.
The second one is the following:

The channel CNT x/x will now output the
detected frequency in [Hz]

The channel Frequency_CNT x/x will not
output any data in this case and may be
deactivated

The software channels Angle CNT x/x
and Speed_CNT x/x will not be created
with these settings

frequency of a signal connected to a CNT RN T

<]

[RemoteNode]

Channel I

TRIONet

|| TRION-BASE

Remark:

CNT RemoteNode:
T . od TI':!ITN-BME a o

Frequency_C...RemoteNode]
CNT Y1 Sub@[RemoteNods]  TRION-BASE

| .:] CNT 1/1@[RemoBiNatizlon:

CNT 1/1@[RemoteNode
TRION-BASE . J1@[RemoteNode]

DEWETRON

« » X

14

AMPLIFIER OPTIONS FREQUENCY SETTINGS

Mode Frequency

Threshold 24

Retrigger 0.8

Filter 0.1 u SIGNAL ROUTING

L Ivert [

Source_A Input_A

SENSOR SCALING

Scaling  2-point  Table

Reset now

PRFVIFW

Scaling 1 Z

Offset 0 Hz

This possibility to determine the frequency was mainly integrated into OXGYEN to ensure the

compatibility to old setup files which were created with OXYGEN version 2.5.1 or prior when the
encoder support wasn‘t available in OXYGEN yet.
For creating a new setup, the first possibility of frequency detection is recommended.
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