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1. Electrical Connections
DX345:
Display unit only
Special versions with TTL inputs
(option TTLIN1) provide a +5V aux.
output on terminal 7, instead of +24V

Units with option SV006 provide
24 / 42 VAC power input instead of
115 / 230 VAC
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DX 346:
Display unit with
analogue output
Special versions with TTL inputs
(option TTLIN1) provide a +5V aux.
output on terminal 7, instead of +24V

Units with option SV006 provide
24 / 42 VAC power input instead of
115 / 230 VAC G
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DX347:
Display unit with 2 presets
and transistor outputs
Special versions with TTL inputs
(option TTLIN1) provide a +5V aux.
output on terminal 7, instead of +24V

Units with option SV006 provide
24 / 42 VAC power input instead of
115 / 230 VAC
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DX348:
Display unit with
serial interface
Special versions with TTL inputs
(option TTLIN1) provide a +5V aux.
output on terminal 7, instead of +24V

Units with option SV006 provide
24 / 42 VAC power input instead of
115 / 230 VAC
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Typical input circuit (standard version with HTL inputs):

PNP

4,7k

GND GND

+24V int.

Input

4,7k

GND

Input

+24V int.

NPN

The counting inputs A and B are designed for input frequencies up to 100 kHz (with all counter
modes) and up to 25 kHz (with all other operating modes).
The minimum pulse duration on the Reset input must be 500 µsec. (maximum frequency 1 kHz)
All inputs are designed to receive impulses from an electronic impulse source. Where
exceptionally you need to use mechanical contacts, please connect an external capacitor
between GND (-) and the corresponding input (+). With a capacity of 10 µF, the maximum input
frequency will reduce to 20 Hz and miscounting due to contact bouncing will be eliminated.

1.4. Adjustable Analogue Output (DX 346 only)
A voltage output is available, operating in a range of 0...+10 V or –10 V....+10 V according to
setting. At the same time, a current output 0/4 – 20 mA is available. Both outputs refer to the
GND potential and the signal polarity changes with the sign in the display. The outputs provide
a 14 bits resolution and the response time to changes of the measuring value is approx. 7 msec.
(fin > 143 Hz)
The maximum current of the voltage output is 2 mA, and the load on the current output can vary
between 0 and max. 270 ohms.

1.5. Optocoupler / Transistor Outputs (DX 347 only) *)
The outputs provide programmable switching characteristics and are potential-free. Please
connect terminal 8 (COM+) to the positive potential of the voltage you like to switch (range
5V....30V). You must not exceed the maximum output current of 150 mA. Where you switch
inductive loads, please provide filtering of the coil by means of an external diode.

Opto Opto 33 R

(8)

(9)

(10)

Com+ (5 ... 35 V)

Output 1 (max. 150 mA)

Output 2 (max. 150 mA)
33 R

Preset 2 Preset 1

*) For relay outputs please refer to model DX342
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2.2. Selection and Setting of Parameters
2.2.1. How to select a parameter
The ENTER key will scroll through the menu. The SET key allows to select the corresponding
item and to change the setting or the numeric value. After this, the selection can be stored by
ENTER again, which automatically changes over to the next menu item.

2.2.2. How to change parameter settings
With numerical entries, at first the lowest digit will blink. When keeping the SET key
continuously down, the highlighted digit will scroll in a continuous loop from 0 … 9 , 0 … 9.
After releasing the SET key, the actual value will remain and the next digit will be highlighted
(blink). This procedure allows setting of all digits to the desired values. After the most
significant digit has been set, the low order digit will blink again and you can do corrections if
necessary.
With signed parameters, the high order digit will scroll from “0” to "9" (positive) followed by
“-“ and "-1" (negative)

2.2.3. How to store settings
To store the actual setting, press the ENTER key, which will also automatically scroll forward
the menu.

At any time the unit changes from programming mode to normal display operation, when you
keep the ENTER key down again for at least 3 seconds.

2.2.4. Time-Out Function
A “time-out” function will automatically conclude every menu level, when for a break period of
10 seconds no key has been touched. In this case, all changes which have not been confirmed
by ENTER yet would remain unconsidered.
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3. The Operator Menu
The menu provides one section with “Basic Parameters” and another section with “Operational
Parameters”. On the display you will only find those parameters which have been enabled by
the basic settings. E.g. when the Linearisation Function has been disabled in the basic set-up,
the associated linearization parameters will also not appear in the parameter menu.

All parameters, as good as possible, are designated by text fragments. Even though the
possibilities of forming texts are very limited with a 7-segment display, this method has proved
to be most suitable for simplification of the programming procedure.

The subsequent table shows the general structure of the menu.
Detailed descriptions of all parameters will follow in section 4.

3.1. Overview of Basic Parameters
DX345 DX346 DX347 DX348
Type (Application Mode) Type (Application Mode) Type (Application Mode) Type (Application Mode)
Input Characteristics Input Characteristics Input Characteristics Input Characteristics
Brightness Brightness Brightness Brightness
Code Code Code Code
Linearization Mode *) Linearization Mode *) Linearization Mode *) Linearization Mode *)

Analogue Output Mode Preselection Mode 1 Serial Unit Number
Analogue Offset Preselection Mode 2 Serial Format
Analogue Gain Hysteresis 1 Serial Baud Rate

Hysteresis 2
*) Appears only with Modes "RPM" and "Count"
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3.2. Overview of Operational Parameters
Mode
"RPM"

(Tachometer)

Mode
"Time"

(Baking Time)

Mode
"Timer"

(Stopwatch)

Mode
"Count"

(Counter)

Mode
"Speed"

(Transition speed)
DX345 Frequency Display Format Base (Resolution) Counter Mode Time

Display Value Frequency Start/Stop Scaling Factor Display Value
Decimal Point Decimal Value Auto Reset Set Value Decimal Point
Wait Time Wait Time Latch Function Reset/Set Wait Time
Average Filter Average Filer Decimal Point

DX346 Frequency Display Format Base (Resolution) Counter Mode Time
Display Value Frequency Start/Stop Scaling Factor Display Value
Decimal Point Decimal Value Auto Reset Set Value Decimal Point
Wait Time Wait Time Latch Function Reset/Set Wait Time
Average Filter Average Filer Decimal Point

Analogue Begin
Analogue End

DX347 Preselection 1
Preselection 2

Frequency Display Format Base (Resolution) Counter Mode Time
Display Value Frequency Start/Stop Scaling Factor Display Value
Decimal Point Decimal Value Auto Reset Set Value Decimal Point
Wait Time Wait Time Latch Function Reset/Set Wait Time
Average Filter Average Filer Decimal Point

DX348 Frequency Display Format Base (Resolution) Counter Mode Time
Display Value Frequency Start/Stop Scaling Factor Display Value
Decimal Point Decimal Value Auto Reset Set Value Decimal Point
Wait Time Wait Time Latch Function Reset/Set Wait Time
Average Filter Average Filer Decimal Point

Serial Timer
Serial Mode
Serial Code

All
units

P01_H(*) P01_H(*)
P01_Y(*) P01_Y(*)
.. ..
P16_H(*) P16_H(*)
P16_Y(*) P16_Y(*)

*) Appears only with modes "RPM" and "Count" when the linearization function has been enabled
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4. Setup Procedure
For better understanding the following sections 4.1 and 4.2 explain settings related to the
display only. Model-specific settings for Analogue Output, Preselections and Serial Link will be
explained separately under sections 4.3 to 4.5, later.

4.1. Basic Settings
These settings in general have to be carried out one time only upon the very first use of the
unit. The basic setup selects the desired operation mode of the unit, the input characteristics
PNP/NPN and the desired brightness of the LED display.

To access the Basic Setup press ENTER and SET simultaneously for at least 3 seconds.

Menu Setting Range Default

Operation Mode:

Tachometer, frequency meter (4.2.1)

Baking time / processing time indicator (4.2.2)

Timer, Stopwatch (4.2.3)

Counter for position or event (4.2.4)

Speed calculation from differential transition time
(4.2.5)
Switching characteristics of the inputs:

NPN, switch to “-“

PNP, switch to “+“

Brightness of the LED display: 20%, 40%, 60%,
80%, 100%

100%
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Menu Setting Range Default
Keypad protection code:
Keypad enabled continuously

Keypad locked for any access

Keypad locked, except for access to preselections
Pres 1 und Pres 2 (DX 347 only)
Linearization Mode: *)
For details please refer to 5.1 and 5.2

The linearization is switch off.

Linearization settings for the positive range only
(negative values will appear as a mirror).

Linearization over the full numeric range

*) with Tachometer mode and Counter mode only
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4.2. Operational Parameters
4.2.1. RPM, operation as tachometer or frequency counter
(Input A = frequency input, Input B not in use)
Menu Setting Range Default

Frequency:
Set a typical operating frequency for your application.

1 Hz to
25 000 Hz

1000

Display Value:
Set the value you would like to see on your display
with above frequency at the input.

1 ... 99999 1000

Decimal Point:
Select the desired position like shown in the display.

000.000

no decimal point 000000
decimal point at position 1 00000.0
---->
decimal point at position 5 0.00000

Wait Time:
Define a “waiting time“, this is the time in seconds
that the unit will wait from one input pulse to the next,
before it sets the display to zero. When you enter “0“,
the unit will wait forever and show the last result until
it receives the next input.

0.1 … 99.9 sec 1.0

The setting of this parameter automatically limits the minimum input
frequency correspondingly. With “Wait” set to e.g. 0.1 sec. the unit will
respond to frequencies > 10 Hz only and all lower frequencies will just
display 0.
Average Filter:
Selectable average filter to suppress unstable display
with unsteady input frequencies.

No filtering

2, 4, 8, 16 = number of floating average cycles.

Model DX346 also provides a signed speed display with the +/- sign changing according to
the direction of rotation (see 4.3.).
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4.2.2. Time, display of baking or processing time (reciprocal speed)
(Input A = frequency input, Input B not in use)
Menu Setting Range Default

Display Format:
Select between seconds, minutes, minutes and
seconds or minutes with two decimal positions. This
will also automatically set your decimal point to the
proper place.

Seconds

Minutes

Minutes and seconds

Minutes with two decimal positions

Frequency:
Set a typical operating frequency for your application.

1 Hz to
25 000 Hz

100

Display Value:
Set the value you would like to see on your display
with above frequency at the input.

1 ... 999999 100

Wait Time:
Define a “waiting time“, this is the time in seconds
that the unit will wait from one input pulse to the next,
before it sets the display to zero. When you enter “0“,
the unit will wait forever and show the last result until
it receives the next input.

0.1 … 99.9 s 5.0

The setting of this parameter automatically limits the minimum input
frequency correspondingly. With “Wait” set to e.g. 0.1 sec. the unit will
respond to frequencies > 10 Hz only and all lower frequencies will just
display 0.
Average Filter
Selectable averages filter to suppress unstable display
with unsteady input frequencies.

No filtering

2, 4, 8, 16 = number of floating average cycles.
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4.2.3. Timer, Stopwatch
Please note that open NPN inputs are always “HIGH“ and open PNP inputs are always “LOW“.
Menu Setting Range Default

Time base / Resolution of the timer:
Milliseconds

1/100 seconds

1/10 seconds

Integer seconds

Minutes with two decimal positions

Minutes with one decimal position

Hours : minutes : seconds

Start/Stop of time measurement:
Time count is active while input A is HIGH.

Rising edge on input A starts count.
Rising edge on input B stops count.

Period time measurement.
Repeating display of the time between two rising
edges on input A
Auto Reset:
Time count cumulates with every new start. No
automatic Reset. Use the Reset input to set to zero.

Every start initializes a new count starting from zero.

Latch Function:
Real time display, count visible.

Frozen display of the final count result after every
Stop. The timer counts in the background,
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4.2.4. Count, Counter mode
Menu Setting Range Default

Counting Mode:
Input A counts and input B selects the
counting direction
(LOW = increment, HIGH = decrement)

Summing counter, A + B

Differential counter, A – B

Quadrature up/down counter A/B with single
edge count (x1)

Quadrature up/down counter A/B with double
edge count (x2)

Quadrature up/down counter A/B with (x4) edge count.

Impulse Scaling Factor:
Example: setting 1.2345 results in display of
12 345 after 10 000 input pulses.

0.0001
…

9.9999

1.0000

Set Value:
Every Reset signal will set the display to the value
entered here

–199 999
...

999 999

0

Reset/Set Enable:

No setting or resetting of the counter is possible

Set / Reset by the front SET key

Set / Reset by remote signal to the Reset input.

Set / Reset by front SET key and by external input.

Decimal Point:
Select the desired position like shown in the display.

000.000

no decimal point 000000
one decimal position 00000.0
---->
five decimal positions 0.00000
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4.2.5. Speed from differential time between a Start and a Stop input
Input A operates as a start input and input B operates as a Stop input. The differential time
between start and stop will be converted into the speed of the passing object.

Menu Setting Range Default
Time:
Enter a typical delay time which you expect between
the start and stop signals.

000.001
…

999.999 sec

1.000 sec

Display Value:
Enter the speed you would like to see in the display
when an object passes within above time.

000.001
…

999.999

1.000

Decimal Point:
Select the desired position like shown in the display.

000.000

no decimal point 000000
done decimal position 00000.0
---->
five decimal positions 0.00000

Wait Time
How long should the last result remain in the display
before it returns to zero? Set the desired waiting time.
With setting “0” the display will freeze and wait until
to the next measuring cycle.

0.00
...

9.99

1.00

4.2.6. Linearization points
The linearization points will only appear with Operation Modes "RPM" or "Count" when
Linearization is enabled.

Menu Setting Range Default
P01_X Linearization point 1:

X value of the first interpolation point.
-199999

... 999999
999999

P01_Y Linearization point 1:
Y value of the first interpolation point.

-199999
... 999999

999999

…
…

P16_X Linearization point 16:
X value of the 16. interpolation point.

-199999
... 999999

999999

P16_Y Linearization point 16:
Y value of the 16. interpolation point.

-199999
... 999999

999999

For more details about linearization please refer to section 5.
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4.3. Model DX 346: Additional Settings for the Analogue Output
The Basic Menu provides the following additional settings:
Menu Setting Range Default

Analogue Characteristics:
Select one of the following options:

+/-10 V (bipolar)

0-10 V (positive output only)

4-20 mA current output.

0-20 mA current output

Where you set the output to +/-10 Volts, your input
signals A/B must be of quadrature type with phase
displacement. The polarity of the output follows the
sign in the display (operation as a counter or as a
speed display with detection of direction of rotation)
Analog Offset *):
Set this register to “0” when your output range should
begin at zero (or 4 mA) If you desire another initial
output value, set this register correspondingly. Setting
5.000 means your output will start at 5 Volts instead
of zero.

-9.999 ... +9.999 0.000

Analog Gain *):
Set the analogue stroke you desire: Setting 1000
means 10 Volts or 20 mA. Setting 200 reduces the
stroke to 2 Volts or 4 mA.

00.00 ... 99.99 10.00

*) see next page for more details

Response time of the analogue output:

Operation mode Response time analogue output
Tachometer, frequency meter (4.2.1) 330ms at f >3Hz

1/f at f < 3Hz
Baking time / processing time indicator (4.2.2) 330ms at f >3Hz

1/f at f < 3Hz
Timer, Stopwatch (4.2.3) 7 ms

(With latch function after every measurement)
Counter for position or event (4.2.4) Counter value + 7ms
Speed calculation from differential transition time
(4.2.5)

Runtime + 7ms

The analogue output behaves like the display output.
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The following Operational Parameters provide scaling of the analogue output:
Menu Setting Range Default

Analog-Begin:
Start value of the analog output.

-199999 ... 999999 0

Analog-End:
End value of the analog output.

-199999 ... 999999 10000

By means of these two parameters any window of the whole display range can be mapped onto
the analogue output.

The subsequent example shows how to convert the display range from 1400 to 2200 into an
analogue signal of 2 - 10 volts.

2

4

6

8

10

1000 2000 3000 4000 5000

Display Value

Volts Analogue Output

A-ChAr = 0 - 10 V AnAbEG = 1400
OFFSEt = 2.000 AnAEnd = 2200
GAin = 8.00

All settings refer to the scaled values which are shown in the display of the unit.
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The following operational parameters provide setting of the switching points:

Menu Setting Range Default
Preselection 1: -199999...

999999
10000

Preselection 2: -199999...
999999

5000

The working direction of the Hysteresis depends on the setting of the switching characteristics.
With settings „GE“ or „LE“ respectively, the following switch points will result:

Preselection

Hysteresis

GE=Greater/Equal

Display Value

Hysteresis effect with "Greater / Equal"

Preselection

LE=Lower/Equal

Hysteresis

Display Value

Hysteresis effect with "Lower / Equal"

It is possible to check up on the actual switching state of the outputs at any time.
For this, just tap on the ENTER key shortly.
The display will then show for the next two seconds one of the following information:

Display Meaning
Both outputs are actually off.

Both outputs are actually on.

Output 1 is on. Output 2 is off.

Output 1 is off. Output 2 is on.



DX34509b_e.doc / Nov-11 Page 25 / 40

4.5. Model DX 348: Additional Settings for the Serial Interface
The basic setup menu contains the main parameters for configuration of the serial interface

Menu Setting Range Default
Serial Unit Number:
You can assign any address number between 11 and
99 to your unit.
The address must not contain a “0“ because these
numbers are reserved for collective addressing.

0 ... 99 11

Serial data format:

The first character indicates the number of Data Bits.

The second character specifies the Parity Bit
(“even” or “odd” or “none”)

The third character indicates the number of Stop Bits.

Baud Rate:
The adjoining Baud rates can be selected
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The following operational parameters provide setting of the communication profile:

Menu Setting Range Default
Serial Timer:
Setting 0,000 allows manual activation of a serial data
transmission at any time. All other settings specify the cycle
time for automatic transmission (provided the Serial Mode is
set to "Printer")

0.000;
0.010…

9..999 sec

0.1 sec

Between two transmission cycles the unit will allow a pause
depending on the baud rate. The minimum cycle times for
timer transmissions are shown in the table.

Baud Rate Minimum Cycle Time [msec]
600 384

1200 192
2400 96
4800 48
9600 24

19200 12
38400 6

Serial Mode:
Operation according to communication profile (see 4.5.1)

Transmission of string type 1 (see 4.5.2)

Transmission of string type 2 (see 4.5.2)

Serial Register-Code:
Specifies the register code of the data to be transmitted.
The most important register codes are the actual display
value and the serial Set/Reset command code

Register S-Code ASCII
Actual display value 101 : 1
Activate SET /RESET 60 6 0

100
...

120

101
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4.5.1. PC-Mode
Communication with PC - Mode allows free readout of all parameters and registers of the unit.
The subsequent example shows the details of communication for serial readout of the actual
display value.

This is the general format of a serial
request string :

EOT AD1 AD2 C1 C2 ENQ
EOT = Control character (Hex 04)
AD1 = Unit address, High Byte
AD2 = Unit address, Low Byte
C1 = Register code, High Byte
C2 = Register code, Low Byte
ENQ = Control character (Hex 05)

Example: Request for the actual display value from unit number 11:
ASCII-Code: EOT 1 1 : 1 ENQ
Hexadecimal: 04 31 31 3A 31 05
Binary: 0000 0100 0011 0001 0011 0001 0011 1010 0011 0001 0000 0101

Upon correct request the unit will respond
as shown on the right. Leading zeros will
be suppressed.
BCC represents a block check character
generated from an Exclusive-OR of all
characters from C1 through ETX
(inclusively)

STX C1 C2 x x x x x x x ETX BCC
STX = Control character (Hex 02)
C1 = Register code, High Byte
C2 = Register code, Low Byte
x x x x x = Register data
ETX = Control character (Hex 03)
BCC = Block check character

With incorrect request strings, the unit only responds STX C1 C2 EOT or just NAK.

Provided the actual display value of the unit would be "-180" (example), the full response of the
unit would be as shown below:
ASCII STX : 1 - 1 8 0 ETX BCC
Hex 02 3A 31 2D 31 38 30 03 1C
Binary 0000

0010
0011
1010

0011
0001

0010
1101

0011
0001

0011
1000

0011
0000

0000
0011

0001
1100

Again BCC represents the block check character formed from the Exclusive-OR of all characters
from C1 through ETX
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Units with serial link also allow setting or resetting the counter by serial command
(similar to the external input or front key function). To activate the Reset command, please
write “1” to register code “60”. To release the Reset command again, write “0” to the same
register.

The following strings show how to set or reset a unit with unit No. 11:

Reset ON :
ASCII EOT AD1 AD2 STX C1 C2 Data ETX BCC
Hex 04 31 31 02 36 30 31 03 34
Binary 0000

0100
0011
0001

0011
0001

0000
0010

0011
0110

0011
0000

0011
0001

0000
0011

0011
0100

Reset OFF :
ASCII EOT AD1 AD2 STX C1 C2 Data ETX BCC
Hex 04 31 31 02 36 30 30 03 35
Binary 0000

0100
0011
0001

0011
0001

0000
0010

0011
0110

0011
0000

0011
0000

0000
0011

0011
0101

For more details about serial communication please refer to the separate document "SERPRO"






