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CHAPTER 1 INTRODUCTION 1

1. INTRODUCTION.

The numerical displays for series DN-109AT, DN-119AT, DN-129AT and DN-189AT
(DN-1_9AT) are industrial displays with analogue input for temperature displaying using
PT-100, Thermocouple J, Kor T. All the models are manufactured in versions of 3, 4 or
5 digits, with one or two display sides.

The large digit display size DN-109AT of 57mm, DN-119AT of 100mm, DN-129AT of
250mm and DN-189AT of 180mm with a legible distance from 30m to 120m, is one of
the main characteristics.

The colour option, only available in some models, lets you select the digit colour between
red, green and yellow.

All the equipment is provided completely calibrated, with the data stored in the memory
non-volatile, eliminating the use of trimming potentiometers.

Available options:

- Colour option (C) Available to models DN-109 and DN-119.

- 2 Relay outputs. ( R ) Available to all models.

- Serial line. ( X') To read the displayed value from a computer using a RS-232 or RS-
485 connection. Available to all models.

- Protection degree IP65. ( ) Available to models DN-109, DN-119 and DN-189

- Outdoor luminosity. (h ). Available to models DN-119 and DN-189.

- Power supply 24VCC. Available to all models.

Available models from 3 to 5 digits, with 1 or 2 displaying sides.

Other models:

Within the visual display models DN-1_9 there are manufactured other models for the
following applications:

DN-1_9AP analog input for the control processes.

DN-1_9X control by serial line with Modbus, ASCII, Omron Host-Link and Siemens S7-
200 protocols.

DN-1_9P control by digital inputs with BCD control, counter, tachometer, chronometer
and binary.

DN-1_9ND control by DeviceNet network.

DN-1_9NE control by Ethernet. TCP/IP and Modbus/TCP.

DN-1_9NP control by Profibus-DP network.

DN-1_9NW control by Wifi. TCP/IP and Modbus/TCP.

DN-1_9TH Ambient temperature and relative humidity.

Option summary table

Outdoor Color

IP65 luminosity 2 Sides Option

DN-109 |3, 4 or 5 Digits YES NO YES YES
DN-119 |3, 4 or 5 Digits YES YES YES NO
YES NO YES YES
DN-129 |3, 4 or 5 Digits NO NO YES NO
DN-189 |3, 4 or 5 Digits YES YES YES NO

DN-109AT, DN-119AT, DN-129 and DN-189AT series displays
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1.1 Model reference structure

Mandatory codes

[ Optional codes

DN-1 9D/____|ATDEED

0 =57 mm

1 =100 mm

2 =250 mm

8 =180 mm

C = Color

e =1P65 ||

Ce = Color + IP65
eh = IP65+Ultrabright

Digits 3 to 5. ]7

S=1Side |
D=28idesJ

|R = Relay output. l—

|X = Serial line —

+TL = Measure unities. Leds
+TV = Measure unities. Vinyl

|24V = Power supply 24VCC.|—

The model reference structure depends on installed options.

Some options are not available to all equipments. (Colour, IP65)

In this manual, we use DN-109AT when refer to DN-109 with temperature input, inde-
pendently of digits number, displaying sides and installed options.

In this manual, we use DN-119AT when refer to DN-119 with temperature input, inde-
pendently of digits number, displaying sides and installed options.

In this manual, we use DN-129AT when refer to DN-129 with temperature input, inde-
pendently of digits number, displaying sides and installed options.

In this manual, we use DN-189AT when refer to DN-189 with temperature input, inde-
pendently of digits number, displaying sides and installed options.

DN-109AT, DN-119AT, DN-129AT and DN-189AT series displays
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GENERAL CHARACTERISTICS

2. GENERAL SPECIFICATIONS

2.1 Electrical characteristics of DN-109AT.

Power supply
Consumption
Display

7 seg. 57mm + decimal point
Red colour led.

Pt100 Resolution 1°C ...
Pt100 Resolution 0,1°F.
Pt100 Resolution 1°F
TC: J, K, T Resolution 0,1°C
TC: J, K, T Resolution 0,1°F
TC: J, K, T Resolution 1°C
TC: J, K, T Resolution 1°F
Temperature coefficient

Warm up time.........coooiiii 5 minutes

Conversion method

Technique ...........cccoooiiiiii e Sigma-Delta
Resolution...
Rate ...

Display
Over-range 3 digits displays.............ccccccevveriieennnn. -OE/ OuE
Over-range 4 and 5 digits displays......................... -OuE / OuE
Wire OPen.........cooiiiiiiiiieie e E1

Input signal
Configuration.............cccocceiiiiiiii e Differential asymmetrical.
Digits | Resolu. Pt100 °C TCJ"°C TC"K”°C TC“T"°C
3 0.1° -19.9/+99.9 -19.9/+99.9 -19.9/ +99.9 -19.9/+99.9
3 1° -199 / +800 -50 / +760 -50 / +999 -160 / +400
4 0.1° | -199.9/+400.0 | -50.0/+760.0 | -50.0/+999.9 | -160.0/+400.0
4 1° -199 / +800 -50 / +760 -50 / +1370 -160 / +400
5 0.1° -200.0 / +400.0 | -50.0/+760.0 | -50.0 / +1370.0 | -160.0 / +400.0
5 1° -200 / +800 -50 / +760 -50 / +1370 -160 / +400
Digits | Resolu. Pt100 °F TC“J” °F TC “K” °F TC“T” °F
3 0.1° -19.9/+99.9 -19.9/+99.9 -19.9/ +99.9 -19.9/+99.9
3 1° -199 / +999 -58 / +999 -58 / +999 -199 / +752
4 0.1° | -199.9/+752.0 | -58.0/+999.9 | -58.0/+999.9 | -199.9/ +752.0
4 1° -328 / +1472 -58 / +1400 -58 / +2498 -256 / +752
5 0.1° -328.0 / +752.0 | -58.0 / +1400.0 | -58.0 / +2498.0 | -256.0 / +752.0
5 1° -328 / +1472 -58 / +1400 -58 / +2498 -256 / +752
Accuracy to 22° +5°C
Pt100 Resolution 0,1°C..............cccccvvvevivennnnnennnnnnns +0.1 of reading +0.3°C

..+0.1 of reading +1°C
..+0.1 of reading +0.5°F
..+0.1 of reading +1°F

.. +0.4% of reading +0.6°C
.. #0.4% of reading +1°F
.. +0.4% of reading +1°C
.. +0.4% of reading +2°F
..100 ppm/ °C

DN-109AT, DN-119AT, DN-129 and DN-189AT series displays
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CHAPTER 2

2.1.1 Environmental conditions of displays DN-109AT.

Operating temperature..................ccccceiiineninennn. 0°to 50° C

Storage temperature.................... -10° to 60°C

Relative humidity...............ccccccee. 5 a 95% non condensation.
Maximum environmental lighting ... 1000 lux

DN-109AT Protection degree .............ccceeeiuiineeenn. IP41.

DN-109eAT Protection degree .............c.cccovveeennen. 1P65.

Characteristics summary table

n = Number of digits n = Number of digits Pr(z)tr(]ach Oizli{s S"er:';al l(;lfu;? db:;
DN-109/nSAT DN-109C/nSAT IP-41 NO NO 1
DN-109/nDAT DN-109C/nDAT IP-41 NO NO 2
DN-109/nSATX DN-109C/nSATX IP-41 NO SI 1
DN-109/nDATX DN-109C/nDATX IP-41 NO Sl 2

DN-109/nSATR DN-109C/nSATR IP-41 Sl NO 1
DN-109/nDATR DN-109C/nDATR IP-41 Sl NO 2
DN-109/nSATXR DN-109C/nSATXR IP-41 Sl SI 1
DN-109/nDATXR DN-109C/nDATXR IP-41 Sl Sl 2
DN-109e/nSAT DN-109Ce/nSAT IP-65 NO NO 1
DN-109e/nDAT DN-109Ce/nDAT IP-65 NO NO 2
DN-109e/nSATX DN-109Ce/nSATX IP-65 NO SI 1
DN-109e/nDATX DN-109Ce/nDATX IP-65 NO Sl 2
DN-109e/nSATR DN-109Ce/nSATR IP-65 Sl NO 1
DN-109e/nDATR DN-109Ce/nDATR IP-65 Sl NO 2
DN-109e/nSATXR DN-109Ce/nSATXR | IP-65 Sl Si 1
DN-109e/nDATXR DN-109Ce/nDATXR | IP-65 Sl Sl 2

Available models from 3 to 5 digits.

Option colour available on all models DN-109/AT

DN-109AT, DN-119AT, DN-129AT and DN-189AT series displays
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GENERAL CHARACTERISTICS

2.1.2 Dimensions of displays DN-109AT.

A
- > 4@%
(o] (o] o] o] (o]
9 a 9 8
4xa5
y '@

O
A A~

O—6&
O

A according to digit's number

n (digit's num.) 3 4 5
DN-109(C)(e)/SnAT 210 288 288
DN-109(C)(e)/SnAT+T 306 384 384
DN-109(C)(e)/DnAT 288 288 288
DN-109(C)(e)/DnAT+T 306 384 384
C= Colour e=IP65
2.1.3 Displays weight DN-109AT.

n (digit's num.) 3 4 5
DN-109(C)(e)/SnAT 2 kg 2 kg 3 kg
DN-109(C)(e)/SnAT+T 3 kg 3 kg 3 kg
DN-109(C)(e)/DnAT 2 kg 3 kg
DN-109(C)(e)/DnAT+T 3 kg 3 kg 3 kg

C= Colour e=1P65

DN-109AT, DN-119AT, DN-129 and DN-189AT series displays
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2.2 Electrical characteristics of DN-119AT.

Power supply
Consumption ...
Display ........cccooiiiiiii e

Colour option.

Text option: ..., White Vinyl

Readable from
Parameters memory

Input signal

.................................................... Eeprom

7 seg. 100mm + decimal point
Red colour led.
Colours Red, Green, Yellow.

Configuration...............cccoiiiiiiii Differential asymmetrical.
Digits | Resolu. Pt100 °C TC"J’°C TC"K”°C TC“T"°C
3 0.1° -19.9/+99.9 -19.9/+99.9 -19.9/ +99.9 -19.9/+99.9
3 1° -199 / +800 -50 / +760 -50 / +999 -160 / +400
4 0.1° | -199.9/+400.0 | -50.0/+760.0 | -50.0/+999.9 | -160.0/+400.0
4 1° -199 / +800 -50 / +760 -50 / +1370 -160 / +400
5 0.1° -200.0 / +400.0 | -50.0/+760.0 | -50.0 / +1370.0 | -160.0 / +400.0
5 1° -200 / +800 -50 / +760 -50 / +1370 -160 / +400
Digits | Resolu. Pt100 °F TC“J” °F TC “"K” °F TC“T” °F
3 0.1° -19.9/+99.9 -19.9/+99.9 -19.9/ +99.9 -19.9/+99.9
3 1° -199 / +999 -58 / +999 -58 / +999 -199 / +752
4 0.1° | -199.9/+752.0 | -58.0/+999.9 | -58.0/+999.9 | -199.9/ +752.0
4 1° -328 / +1472 -58 / +1400 -58 / +2498 -256 / +752
5 0.1° -328.0 / +752.0 | -58.0 / +1400.0 | -58.0 / +2498.0 | -256.0 / +752.0
5 1° -328 / +1472 -58 / +1400 -58 / +2498 -256 / +752
Accuracy to 22° +5°C
Pt100 Resolution 0,1°C.............ccccevvvvvvvivevivieeeene, +0.1 of reading +0.3°C

Pt100 Resolution 1°C......
Pt100 Resolution 0,1°F

Pt100 Resolution 1°F.........

TC: J, K, T Resolution 0,1°C..
TC: J, K, T Resolution 0,1°F..
TC: J, K, T Resolution 1°C..
TC: J, K, T Resolution 1°F ..

Temperature coefficient.......

Warm up time

Conversion method

Technique ...........coociiiiii e Sigma-Delta

Resolution.. 16 bits

Rate ..o 25/s
Display

Over-range 3 digits displays.............c.cccccceenverneene -OE/ OuE

Over-range 4 and 5 digits displays.......................... -OuE / OuE

Wire open E1

5 minutes

.....20.1 of reading +1°C
.....+0.1 of reading +0.5°F
.....+0.1 of reading +1°F
.....#0.4% of reading +0.6°C
.....20.4% of reading +1°F
.....20.4% of reading +1°C

...+0.4% of reading +2°F
100 ppm/ °C

DN-109AT, DN-119AT, DN-129AT and DN-189AT series displays
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2.2.1 Environmental conditions of displays DN-119AT.
Operating temperature................ccccooviiiiiiiiininnnn. 0°to 50° C
Storage temperature . -10° to 60°C
Relative humidity.................cooos 5 a 95% non condensation.
DN-119AT and DN-119eAT Maximum environmental lighting ....... 1000 lux
DN-119AT Protection degree ..............ccueeieiiiiiiiiiiieeeeeee s IP41.
DN-119ehAT Maximum environmental lighting .............................. Outdoor
DN-119eAT and DN-119ehAT Protection degree...............ccccceeeeee IP65.
Characteristics summary table
n = Number of digits n = Number of digits n = Number of digits Prc:)t:ctl onte;i)t/s Slfnr;al Z‘?;?db:;
DN-119/nSAT DN-119C/nSAT | = - 1P-41 NO NO 1
DN-119/nDAT DN-119C/nDAT 1P-41 NO NO 2
DN-119/nSATX DN-119C/nSATX IP-41 NO Sl 1
DN-119/nDATX DN-119C/nDATX IP-41 NO S| 2
DN-119/nSATR DN-119C/nSATR 1P-41 Sl NO 1
DN-119/nDATR DN-119C/nDATR IP-41 Sl NO 2
DN-119/nSATXR DN-119C/nSATXR | = --------e- IP-41 Sl Sl 1
DN-119/nDATXR DN-119C/nDATXR | = --------e- 1P-41 Sl Sl 2
DN-119e/nSAT DN-119Ce/nSAT DN-119eh/nSAT IP-65 | NO NO 1
DN-119e/nDAT DN-119Ce/nDAT DN-119eh/nDAT IP-65 | NO NO 2
DN-119e/nSATX DN-119Ce/nSATX DN-119eh/nSATX | IP-65 ] NO Sl 1
DN-119e/nDATX DN-119Ce/nDATX DN-119eh/nDATX | IP-65 ] NO Sl 2
DN-119e/nSATR DN-119Ce/nSATR DN-119eh/nSATR | IP-65 Sl NO 1
DN-119e/nDATR DN-119Ce/nDATR DN-119eh/nDATR | IP-65 Sl NO 2
DN-119e/nSATXR DN-119Ce/nSATXR | DN-119eh/nSATXR | IP-65 Sl Sl 1
DN-119¢/nDATXR | DN-119Ce/nDATXR | DN-119eh/nDATXR | IP-65 Sl Sl 2

Available models from 3 to 5 digits.

Option colour available on all models DN-119/AT

DN-109AT, DN-119AT, DN-129 and DN-189AT series displays
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2.2.2 Dimensions of displays DN-119AT.

A 120

HEEEE

A
4

A
4

A according to digit's number
n (digit's num.) 3 4 5
DN-119(C)(e)(h)/SnAT 324 414 504
DN-119(C)(e)(h)/SnAT+T 504 594 684
DN-119(C)(e) (h)/DnAT 324 414 504
DN-119(C)(e)(h)/DnAT+T 504 594 684

C= Colour e=IP65 h=outdoor luminosity

2.2.3 Displays weight DN-119AT.

n (digit's num.) 3 4 5
DN-119(C)(e)(h)/SnAT 4 kg 4 kg 4,5 kg
DN-119(C)(e)(h)/SnAT+T 4,5 kg 4,5 kg 5 kg
DN-119(C)(e)(h)/DnAT 4 kg 4,5 kg 4,5 kg
DN-119(C)(e)(h)/DnAT+T 4,5 kg 4,5 kg 5 kg

C= Colour e=IP65 h=outdoor luminosity

DN-109AT, DN-119AT, DN-129AT and DN-189AT series displays
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2.3 Electrical characteristics of DN-129AT.

Power supply ..o

Consumption .
Display ............

Readable from ......
Parameters memory

Input signal

.40VA

100VAc to 240VAC 50/60Hz

7 seg. 250mm + decimal point
Red colour led.

Configuration..............ccoceeiiiiiii e Differential asymmetrical.
Digits | Resolu. Pt100 °C TC“J’°C TC “K” °C TC “T"°C
3 0.1° -19.9/+99.9 -19.9/+99.9 -19.9/ +99.9 -19.9/+99.9
3 1° -199 / +800 -50/ +760 -50 / +999 -160 / +400
4 0.1° | -199.9/+400.0 | -50.0/+760.0 | -50.0/+999.9 | -160.0 / +400.0
4 1° -199 / +800 -50 / +760 -50 / +1370 -160 / +400
5 0.1° -200.0 / +400.0 | -50.0/+760.0 | -50.0 / +1370.0 | -160.0 / +400.0
5 1° -200 / +800 -50 / +760 -50 / +1370 -160 / +400
Digits | Resolu. Pt100 °F TC"J” °F TC "K” °F TC“T" °F
3 0.1° -19.9/+99.9 -19.9/+99.9 -19.9/ +99.9 -19.9/+99.9
3 1° -199 / +999 -58 / +999 -58 / +999 -199 / +752
4 0.1° | -199.9/+752.0 | -58.0/+999.9 | -58.0/+999.9 | -199.9/+752.0
4 1° -328 / +1472 -58 / +1400 -58 / +2498 -256 / +752
5 0.1° -328.0 / +752.0 | -58.0 / +1400.0 | -58.0 / +2498.0 | -256.0 / +752.0
5 1° -328 / +1472 -58 / +1400 -58 / +2498 -256 / +752
Accuracy to 22° +5°C
Pt100 Resolution 0,1°C..............cccccvvvvvvvennnnnennnnnnns +0.1 of reading +0.3°C

Pt100 Resolution 1°C ...
Pt100 Resolution 0,1°F.
Pt100 Resolution 1°F
TC: J, K, T Resolution 0,1°C
TC: J, K, T Resolution 0,1°F
TC: J, K, T Resolution 1°C
TC: J, K, T Resolution 1°F
Temperature coefficient

Warm up time.........coooiiii 5 minutes

Conversion method

Technique ...........cccoooiiiiii e Sigma-Delta
Resolution...
Rate ...

Display
Over-range 3 digits displays.............ccccccevverieennnn. -OE/ OuE
Over-range 4 and 5 digits displays.......................... -OuE / OuE
Wire OPen.........cooociiiiiiiiee e E1

..+0.1 of reading +1°C
..+0.1 of reading +0.5°F
..+0.1 of reading +1°F

.. +0.4% of reading +0.6°C
.. #0.4% of reading +1°F
.. +0.4% of reading +1°C
.. +0.4% of reading +2°F
..100 ppm/ °C

DN-109AT, DN-119AT, DN-129 and DN-189AT series displays
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2.3.1 Environmental conditions of displays DN-129AT.

Operating temperature................ccooceiiiiiiiiiennn. 0°to 50° C

Storage temperature.................... -10° to 60°C

Relative humidity............................. 5 a 95% non condensation.
Maximum environmental lighting ... 2000 lux

Protection degree

Characteristics summary table

Protecti] Relay ] Serial] Number

n = Number of digits on outputs | line | of sides

DN-129/nSAT IP-41 NO NO 1
DN-129/nDAT IP-41 NO NO 2
DN-129/nSATX IP-41 NO YES 1
DN-129/nDATX IP-41 NO YES 2
DN-129/nSATR IP-41 YES NO 1
DN-129/nDATR IP-41 YES NO 2
DN-129/nSATXR IP-41 YES | YES 1
DN-129/nDATXR IP-41 YES | YES 2

Available models from 3 to 5 digits.

DN-109AT, DN-119AT, DN-129AT and DN-189AT series displays
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2.3.2 Dimensions of displays DN-129AT.

A 120
|t g
UU
D 40 9
8x@5 186
o e

R40

A according to digit's number
n (digit's num.) 3 4 5
DN-129/SnAT 750 985 1220
DN-129/SnAT+T 1220 1455 1690
DN-129/DnAT 750 985 1220
DN-129/DnAT+T 1220 1455 1690

2.3.3 Displays weight DN-129AT.

n (Chiffres) 3 4 5
DN-129/SnAT 8,5 kg 10 kg 11,5 kg
DN-129/SnAT+T 11,5 kg 13 kg 15 kg
DN-129/DnAT 10 kg 12,5 kg 14,5 kg
DN-129/DnAT+T 14 kg 16 kg 18,5 kg

DN-109AT, DN-119AT, DN-129 and DN-189AT series displays
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2.4 Electrical characteristics of DN-189AT.

Power supply ..........cocoiiiiiii e

Consumption

DiISPIAY .....oooiiiiiiiiie e

Readable from ......
Parameters memory

Input signal

White Vinyl

7 seg. 180mm + decimal point
Red colour led.

Configuration..............ccoeiiiiiiii e Differential asymmetrical.
Digits | Resolu. Pt100 °C TC"J’°C TC"K”°C TC“T"°C
3 0.1° -19.9/+99.9 -19.9/+99.9 -19.9/ +99.9 -19.9/+99.9
3 1° -199 / +800 -50 / +760 -50 / +999 -160 / +400
4 0.1° ]| -199.9/+400.0 | -50.0/+760.0 | -50.0/+999.9 | -160.0/+400.0
4 1° -199 / +800 -50 / +760 -50 / +1370 -160 / +400
5 0.1° -200.0 / +400.0 | -50.0/ +760.0 | -50.0/ +1370.0 | -160.0 / +400.0
5 1° -200 / +800 -50 / +760 -50 / +1370 -160 / +400
Digits | Resolu. Pt100 °F TC“J” °F TC “K” °F TC“T" °F
3 0.1° -19.9/+99.9 -19.9/+99.9 -19.9/ +99.9 -19.9/+99.9
3 1° -199 / +999 -58 / +999 -58 / +999 -199 / +752
4 0.1° | -199.9/+752.0 | -58.0/+999.9 | -58.0/+999.9 | -199.9/ +752.0
4 1° -328 / +1472 -58 / +1400 -58 / +2498 -256 / +752
5 0.1° -328.0 / +752.0 | -58.0 / +1400.0 | -58.0 / +2498.0 | -256.0 / +752.0
5 1° -328 / +1472 -58 / +1400 -58 / +2498 -256 / +752
Accuracy to 22° +5°C
Pt100 Resolution 0,1°C............cccccoevvvvvvvvvevivieeeene, +0.1 of reading +0.3°C
Pt100 Resolution 1°C.............cccooiiiiiienicceeee +0.1 of reading +1°C
Pt100 Resolution 0,1°F ...............cooovviviviiiiiiiiiieeeees +0.1 of reading +0.5°F
Pt100 Resolution 1°F .....+0.1 of reading +1°F
TC: J, K, T Resolution 0,1°C..............ccccvvereeeeennnnes +0.4% of reading +0.6°C

TC: J, K, T Resolution 0,1°F...............cceeeeereeenrnnnnn. +0.4% of reading +1°F
TC: J, K, T Resolution 1°C..... .....20.4% of reading +1°C
TC: J, K, T Resolution 1°F.. ...+0.4% of reading +2°F

Temperature coefficient....... 100 ppm/ °C

Warm up time...........ccoooiiii e 5 minutes
Conversion method

Technique ...........oooiiii e Sigma-Delta

Resolution.. 16 bits

Rate ..o 25/s
Display

Over-range 3 digits displays.............ccccccceenierineene -OE/ OuE

Over-range 4 and 5 digits displays.......................... -OuE / OuE

Wire OPen.........ccoviiiiiiiiiie e E1

DN-109AT, DN-119AT, DN-129AT and DN-189AT series displays
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2.4.1 Environmental conditions of displays DN-189AT.
Operating temperature...............cccccooviiiiiiiiininne. 0°to 50° C
Storage temperature ....-10° to 60°C
Relative humidity.................cooos 5 a 95% non condensation.
DN-189AT and DN-189eAT Maximum environmental lighting ....... 2000 lux
DN-189AT Protection degree.............ccceeiiiiiiiiiiiiinic e IP41.
DN-189ehAT Maximum environmental lighting .............................. Outdoor
DN-189eAT and DN-189ehAT Protection degree...............ccccceeeee. IP65.
Characteristics summary table
n = Number of digits | n = Number of digits Protectil Relay Sgnal N“”.‘ber
on outputs | line | of sides
DN-189/nSAT | = - IP-41 NO NO 1
DN-189/nDAT | = - IP-41 NO NO 2
DN-189/nSATX | = - IP-41 NO SI 1
DN-189/nDATX | = -—mmer IP-41 NO Si 2
DN-189/nSATR | - IP-41 SI NO 1
DN-189/nDATR | = - IP-41 Sl NO 2
DN-189/nSATXR | - IP-41 SI Si 1
DN-189/nDATXR | = - IP-41 SI Sl 2
DN-189e/nSAT DN-189eh/nSAT IP-65 NO NO 1
DN-189e/nDAT DN-189eh/nDAT IP-65 NO NO 2
DN-189e/nSATX DN-189eh/nSATX IP-65 NO Si 1
DN-189e/nDATX DN-189eh/nDATX IP-65 NO Si 2
DN-189e/nSATR DN-189eh/nSATR IP-65 Sl NO 1
DN-189e/nDATR DN-189eh/nDATR IP-65 SI NO 2
DN-189e/nSATXR DN-189eh/nSATXR | IP-65 Sl SI 1
DN-189e/nDATXR DN-189eh/nDATXR | IP-65 S| Sl 2

h= outdoor luminosity

Available models from 3 to 5 digits.

DN-109AT, DN-119AT, DN-129 and DN-189AT series displays
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2.4.2 Dimensions of displays DN-189AT.

A 120

#

40

HEEEE
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o
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o6
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8x@5

67

OO
\’k\’

40

-6
O

A according to digit's number

n (digit's num.) 3 4 5
DN-189(e) (h)/SnAT 500 660 820
DN-189(e)(h)/SnAT+T 820 980 1140
DN-189(e) (h)/DnAT 500 660 820
DN-189(e) (h)/DnAT+T 820 980 1140
e=IP65 h=outdoor luminosity

2.4.3 Displays weight DN-189AT.
n (digit's num.) 3 4 5
DN-189(e)(h)/SnAT 5 kg 6 kg 7,5 kg
DN-189(e)(h)/SnAT+T 7 kg 8 kg 9 kg
DN-189(e)(h)/DnAT 6 kg 7,5kg 8,5 kg
DN-189(e) (h)/DnAT+T 8 kg 9,5 kg 10,5 kg

e=IP65

h=outdoor luminosity

DN-109AT, DN-119AT, DN-129AT and DN-189AT series displays
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3. INSTALLATION

There are some considerations to take into account before installing DN-1_9AT.

The displays must neither be fixed to places close to vibration nor to places which ex-
ceed the limits of temperature and humidity specified in the display characteristics.

The protection degree of DN-1_9AT displays is IP41, which means that they are pro-
tected against the penetration of solid objects of more than 1mm diameter and against
the vertical falling of drops. The protection degree of DN-1_9e/AT and DN-1_9eh/AT is
IP65, which means that they are protected against dust and water jet.

The DN-1_9AT displays, must no be installed where the lighting level is higher than 1000
lux. They must be protected against direct sunlight.
The DN-1_9eh/AT may work on direct sunlight.

They must stay away from high frequency generators, which are frequent in soldering
equipment U/F converters for motors.

Displays DN-1_9eAT and DN-1_9AT:
To obtain the IP65 protection you must use the water resistant
hood supplied with the display

3.1. Contents of the package.

Before proceeding to the installation of the equipment, we recommend that you identify
all the material which has been received. In the box, you will find the following material:

- Operation manual

- Visual Display Unit

- 2 Mounting brackets for the models DN-109/AT and DN-119/AT

- 4 Mounting brackets for the model DN-129/AT and DN-189/AT

- One bag containing: 1 Power lead connector, 1 connector for analogue input, 2

(4) knobs, 2(4) nylon washers.
- Equipment with IP65 option: 1 analog input connector hood.

3.2. Initial Setup.

Before connecting the display for the first time, you must setup the parameters depend-
ing on what output values you want. Follow steps on section 4.3 and the next ones to
setup the parameters.

DN-109AT, DN-119AT, DN-129AT and DN-189AT series displays
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3.3 Position of connectors and buttons

0 J1 J4 J+3 0
=) |e%
o J2 o

Fig. 3.1 Position of connectors and buttons

The signal connectors are situated in the lower part of the unit (fig. 3.1). Depending on
the installed options, the unit will possess various types of connectors.

Connector J2: Analogue inputs.

Connector J3: Relay output. Units with the R option.

Connector J4: Serial line. Equipment with the X option.

The J1 power lead connector is situated in the lower part of the unit, except in DN-
109/3AT models where this is in the upper part of the unit.

The buttons for configuration of the equipment are located in the lower part. They are
identified with the symbols +, * and the text <ENTER».

3.4 Power supply.

Power supply must be from 100VAC to 240VAC, 50/60 Hz or 24VDC optionally.

. J1 . J1
1- 230V 10 02 1- +24V
2- 230V 2- 0V
3-GND 40 03/ 3-GND
Fig. 3.2 Power supply 230VAC Fig. 3.3 Power supply 24V CC

The section of power supply conductors is in keeping with the consumption. The
earth conductor will be minimum 1,5mm2.

The supply connector is a three-contact type and is located at the bottom of the unit. The
connection must be made according to figure 3.2 for power supply of 230VAC and ac-
cording to figure 3.3 for power supply of 24VCC.

DN-109AT, DN-119AT, DN-129 and DN-189AT series displays
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3.5 Input signal connection.

In all the mountings, the connection of the inputs must be done using braided and insu-
lated cable. The screen must only be connected to terminal 1 of the input connector.

3.5.1 Sensor Pt100. 3 wires connection.

1= Ground
2= PWR
J2 = PWR J2
= Input 123456
5= Not connected nANE
6= Not connected
/
A A
1 1
1] 1]
\V \V
-EXC +EXC
Position of J2 connector on page 13
3.5.2 Sensor Pt100. 2 wires connection.
1= Ground
2= PWR
J2 3= PWR J2
4= |nput 123456
5= Not connected nnn

6= Not connected q

JAY /"\/

L L
\Z \/
-EXC +EXC

Pt100

Position of J2 connector on page 13
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3.5.3 Sensor thermocouple J, Ko T.

1= Ground
2= - Thermocouple J2
J2 3= Not connected
4= + Thermocouple 123456
5= Not connected nEny
6= Not connected
—
Thermocouple - A A
kot < L] L
+ \V \V

Position of J2 connector on page 13

DN-109AT, DN-119AT, DN-129 and DN-189AT series displays
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4. OPERATION
4.1 Initial Start UP

Before connecting the display for the first time, you must setup the parameters depend-
ing on what output values you want. Follow steps on section 4.3 and the next ones to
setup the parameters.

Before connecting the display to the network, it must be checked that all connections
have been set properly and that the display have been firmly placed.

4.2 Power up test

Every time the display is connected to the supply network, there is an initial reset, which
check all the segments of the display. The test consist on the sequential lightening of all
digits with value “8”, all digits with value “0” and at last of all decimal points.

On the next step the version code is shown and the equipment is ready to work.

4.3 Programming the parameters

Before using the display the parameters listed below must be configured:

The type of sensor used: Pt100, Thermocouple J, Ko T.

Scale used: Celsius or Fahrenheit.

Resolution: 1 Degree or 0.1 Degree.

Offset: To modify the display value with a fixed value. For 1 degree resolution the
range is +99°. For 0.1 degree resolution the range is +9.9°

4.3.1_Enter to modify parameters.

To enter into the sequence for modifying parameters, one must press and hold the key *
for three seconds. After this time, the word «Pro» will be displayed. Pressing the ENTER
key, one accesses the configuration menu for input type, display value and the installed
options. After configuring each one of the menus, the RUN mode is returned to for nor-
mal operation of the display.

The function of each key is the following:

Enter to modify parameters. Advance through the menu selections. Advance
@ through the selection of digits.

lincrease the value of one digit. Upon reaching 9, you can go on (or only back to
0, depending on the function of the digit).

Validate the value of a field. Change the parameter.

4.3.2 Display errors.

If an error is detected during the operation, the following codes are displayed:
E1: Wire open.

-OE / OuE: Overrun on 3 digits displays.

-OuE / OuE: Overrun on 4 or 5 digit displays.

DN-109AT, DN-119AT, DN-129AT and DN-189AT series displays
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4.3.3 Parameters description

Pro

LnF

d88

The sequence for modifying parameters has been entered.
Press ENTER to continue.

Menu of sensor temperature. Upon pressing ENTER, the last type of
input selected is displayed.

Sensor Pt100 selected. Press * to select thermocouple J sensor. Press
ENTER to validate the value and to access the next parameter.

Thermocouple J sensor selected. Press * to select thermocouple K sensor.
Press ENTER to validate the value and to access the next parameter.

Thermocouple K sensor selected. Press * to select thermocouple T sensor.
Press ENTER to validate the value and to access the next parameter.

Thermocouple T sensor selected. Press * to select Pt100 sensor. Press
ENTER to validate the value and to access the next parameter.

Celsius scale selected. Press * to select Fahrenheit scale. Press ENTER
to validate the value and to access the next parameter.

Fahrenheit scale selected. Press * to select Celsius scale. Press ENTER
to validate the value and to access the next parameter.

Resolution of 1 degree selected. Press * to select resolution of 0.1 degree
Press ENTER to validate the value and to access the next parameter.

Resolution of 0.1 degree selected. Press * to select resolution of 1 degree
Press ENTER to validate the value and to access the next parameter.

Offset value. After 2 seconds the last programmed value is displayed and
modification is permitted. Upon pressing ENTER the value is validated
and the programming of the parameters is finalized.

Offset value. Use the increase and displacement keys to modify the
value. Upon reaching 9, it goes back to 0. The highest weight digit permits
programming of the sign - (negative value)

DN-109AT, DN-119AT, DN-129 and DN-189AT series displays
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P
000! rRuN
@ > 3 seconds
Pro
[ nFl®  Options ]
5 | | | J
- (-8 -2-|18| -J-1®| -4-®

® F|U @J

o[ [0 @J

—~| O88

DISPLAYS WITH COLOUR OPTION:

To program the display colour see the paragraph: Relay option on Chapter 6.
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5. SERIAL LINE OPTION

The displays which possess the serial line option (DN-1_9ATX. See Section 1.1) may
communicate with a computer in order to carry out the parameter programming (through
the DNWIN software) or in order to send the information of the analogue input to the
computer.

All the units with the serial line input option have two kinds of connections: RS-232C and
RS-485.

5.1 Characteristics of the serial line.

Only one DB9 Connector for RS-232C and RS-485.
Baud rate: 9600 and 19200.

Parity control: Even , odd, no parity.

Data bits: 7 or 8.

Stop bits: 1 or 2.

5.2 Wiring of serial line input.

DN-1_9ATX series displays accept two types of serial input RS-232 and RS-485. The
same connector is used for both inputs (type DB-9), and is located at the bottom of the
equipment.

The selection of the series line type is done programming the parameters.

The wiring diagram is shown below:

DB9
PluQ 1 mm— Rx
Jq |2 —> Tx

4 > Ditr RS-232

6 L—GND

Dsr
8
i"] A ) Re4ss

CONNECTOR SERIES DN-1_9ATX

Position of J4 connector on page 13
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5.2.1 Wiring diagram between a DN-1_9ATX and a PC using RS-232.

In a RS-232 connection the line length must not surpass 5m. It is important to use shield
cable and to connect the screen to pin 9 in the connector DB9.

The network must avodid the proximity with high power lines.

DB9 DB9
Socket Socket
N\ A 2
1 X [
: ] W] :
9 -I-_H/ -,
J4 Display Computer

RS-232 connection between a DN-1_9ATX and a PC

Position of J4 connector on page 13.
The connector type (plug or socket) correspond to the cable.

5.2.2 RS-485 Connection between a DN-1_9ATX, and PC using a RS-232/422/485
Afeisa converter.

In a RS-485 connection the line length must not surpass 1000m, without amplifiers

It is necessary to use shielded pair cable and to connect the screen to pin 9 in the con-
nector DB9. The network must avoid the proximity with high power lines.

Branches from the network to the displays must be as short as possible.

Resistors of the end of the line of 120 Ohm have to be set in order to assure a good
working order of the network.

In connector DB there is place enough to set the resistance together with the connec-
tion.

‘open | 1200 1200
2 2 RTS RTS
3 3 7
5 5 8
s 7ol Rs-23% 8
6 RS-485
8 Converter | 8pins DB9
)| AFEISA | Socket Socket
DB9 DB9 display
Socket Plug | RS-485/RS-422 Ja
PC ‘ ‘
Open

Position of J4 connector on page 13.
The connector type (plug or socket) correspond to the cable.
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5.3 Modifying parameters of serial line option.

In order to configure the parameters, one must access the parameter modifying menu
according to how it is detailed in Section 4.3.2. The parameters of the serial line are ac-
cessed from the LSE symbol.

5.3.1 Parameters description of serial line option

LSE

Add

bAU

b ld

b (5

PRr

EPL

Selection menu for the serial line. Upon pressing ENTER the menu is
accessed.

Value of the display address on the network. After 2 seconds, the last
value programmed is displayed and is permitted to be modified. Upon
pressing ENTER the value is validated and the next parameter is ac-
cessed. The range of values is from 00 to 99.

Baud rate. After 2 seconds, the last value programmed is displayed and
permitted to be modified. Upon pressing ENTER the value is validated
and the next parameter is accessed. The range of values is 9600(96)
and 19200(192).

Data bits. After 2 seconds, the last value programmed is displayed and
permitted to be modified. Upon pressing ENTER the value is validated
and the next parameter is accessed. The range of values is 7 and 8.

Stop bits. After 2 seconds, the last value programmed is displayed and
permitted to be modified. Upon pressing ENTER the value is validated
and the next parameter is accessed. The range of values is 1 and 2

Parity. After 2 seconds, the last value programmed is displayed and
permitted to be modified. Upon pressing ENTER the value is validated
and the next parameter is accessed. The range of Even Parity (PrP),
Odd Parity (Prl) and Non Parity (Prn)

Type of serial line. After 2 seconds, the last value programmed is dis-
played and permitted to be modified. Upon pressing ENTER the value
is validated and the next parameter is accessed. The range of values is
RS-232C(232) and RS-485(485).
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Serial line option

Relay option or
E ®_> back to start
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b ld~
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PR _HABA
©
EPL] [ BEA
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A
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5.4 Communication protocol.

The communication protocol used is based in ASCII characters. The display unit always
works in slave mode, which is to say that it waits to receive a correct raster (Query) in
order to be able to return the raster with the data requested (Reply).

All the transmission blocks have the same structure: Header, network address, data and
end of block.

Query block:

Block header: Always is the character @. Hexadecimal code 41h.

Network address: Comprised of 2 characters in ASCII code hexadecimal. The first
character is the upper part of the address. The second character is the lower part of the
address.

Data: This could be the query code or the data of the reply. Code «L» in hexadecimal
4Ch in order to request the current value of the display.

End of block: The CR code. Hexadecimal code ODh.

High Low
Start Address | Address Code to get data End
ASCII @ 0a9 0a9 L CR
HEXA|| 40 | 30a39 | 30a39 4C oD

Reply block:

Block header: Always is the character @. Hexadecimal code 41h.

Network address: Comprised of 2 characters in ASCIl code hexadecimal. The first char-
acter is the upper part of the address. The second character is the lower part of the ad-
dress.

Data: The reply from the VDU is divided into two parts: the reply of the value of the dis-
play and the reply of the activation state of the relays. If the unit does not possess the
relay option, the reply indicates that the relays are inactive.

The reply code of the value is «RL» in hexadecimal 52h 4Ch, followed by 8 characters
with the value of the VDU. The first character corresponds to the greatest weight.

The reply code of the state of the relays is «<RR» in hexadecimal 52h52h, followed by 2
characters which indicate the state of relay 1 and relay 2. The coding is: = 0 (30h) Deac-
tivated, = 1(31h) Activated.

End of block: The CR code. The hexadecimal code 0Dh.

High Low
Start Address | Address Data End
ASCIL] @ 0a9 0a9 |R|[L|[d7|d6|d5|d4[{d3[d2|d1|dOJR[R|r0O|r1|C|cOf CR
HEXA| 40 | 30a39 | 30a39 |52|4C 52|52 43 0D
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Examples:
Request for the display value to be sent to a unit located at address 01 of the network.
High Low
Start Address | Address Code to get data End
ASCII @ 0 1 L CR
HEXA || 40 30 31 4C oD
Reply from the display.
Received value = 2.514
Relay 1= ON. Relay 2 = OFF.
Digits colour: Red.
High Low
Start Address | Address Data End
ASCIL] @ 0 1 R| L |d7]|d6|d5|d4|d3[d2[d1|dO|R|R|r0O|r1[C[cO] CR
HEXA| 40 30 31 52|4C|20{20]|20|32|2E|35[31|34|52|52]|31[{30|43|30| 0D
Other example replay
Received value: -3.119
Relay 1 = OFF. Relay 2 = OFF.
Digits colour: Green
High Low
Start Address | Address Data End
ASCIL| @ 0 1 R] L |d7|d6[d5[d4]|d3|d2|d1[dOJR|R|r0|r1[C[cO| CR
HEXA| 40 30 31 52]4C|20]20{2D[33]|2E|31]31[39[52]52]|30|30[{43[31] 0D
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6. RELAY OUTPUT OPTION AND COLOUR OPTION.

There is a great link between relay output option and colour option because both uses
the same alarm levels defined in the relay option, although is possible to have the colour
option without the relay output option.

The equipments which possess the relay output option (DN1_9ATR. See Section 1.1)
may generate control and alarm signals for their use by other units. The trigger level of
the relay can be delayed with a timer or by a hysteresis value. The activation of the relay
may be programmed so that it acts above or below the programmed trigger level.

The equipments which posses the colour option may be programmed to display the value
using colour red, green or yellow.

The relation between the display colour and the display value is given by the relay output
set point. With 2 relays is possible to define 4 levels and 4 parameters.

Parameter nr : No relays ON.
Parameter r1 : Relay 1 ON.
Parameter r2 : Relay 2 ON.
Parameter r3 : Relays 1 and 2 ON.
For each parameter the three colours (Red, green or yellow) may be programmed.

Relay output option parameters are detailed in section 6.4.

6.1 Characteristics of the relay output option.

SPDT contact.
Maximum current:
RESIStiVE 10ad .....oeeiiiiiiiiie e 5A
Inductive load ... 5A
Maximum VORAGE: .....ueeieeeriiiiiieiie e 60V AC/DC

6.2 Wiring of relay output

654321
LinLL[J3

1= Relay 1 -NC
2= Relay 1-NO
3= Relay1-C
J3 4= Relay 2-NC
5= Relay 2-NO ' va
6= Relay2-C
RELAY 2 I LI RELAY1

Position of J3 connector on page 13
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6.3 Modifying parameters of relay output option.

In order to configure the parameters, one must access the parameter modifying menu
according to how it is detailed in Section 4.3.2. The parameters of the serial line are ac-
cessed from the rLS symbol.

6.4 Parameters description of relay output.

L 5 Selection menu for relay output. Upon pressing ENTER the menu is
r accessed.

Relay 1 configuration. After 2 seconds, the last value programmed is

r L ’ displayed and permitted to be modified. Upon pressing ENTER the

value is validated and the

: Left digit Right digit
next parameter is ac-

cessed. Each one of the 0 |On if Value > Setpoint 0 |Delay

two digits has a distinct 1 |On if Value < Setpoint 1 |Hysteresis
function. 2 |Allways off

Delay time or hysteresis value of relay 1. After 2 seconds, the last value
d L ’ programmed is displayed and permitted to be modified. Upon pressing

ENTER the value is validated and the next parameter is accessed.

5 E ’ Set point value of relay 1. After 2 seconds, the last value programmed
is displayed and permitted to be modified. Upon pressing ENTER the

value is validated and the next parameter is accessed.

Relay 2 configuration. After 2 seconds, the last value programmed is

’_ L E displayed and permitted to be modified. Upon pressing ENTER the

value is validated and the — - —
next parameter is ac- Left digit Right digit
cessed. Each one of the 0 |On if Value > Setpoint 0 |Delay

two digits has a distinct 1 |On if Value < Setpoint 1 |Hysteresis
function. 2 |Allways off

d L E Delay time or hysteresis value of relay 2. After 2 seconds, the last value
programmed is displayed and permitted to be modified. Upon pressing

ENTER the value is validated and the next parameter is accessed.

5 E E Set point value of relay 2. After 2 seconds, the last value programmed
is displayed and permitted to be modified. Upon pressing ENTER the

value is validated and the next parameter is accessed.
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Output relay option
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6.5 Parameters description of colour option.

If you have the colour option the set up colour parameters will be shown after the relay
output parameters. It is not necessary to have the relay output option to use the colour
option although both use the same parameters.

The programmed colour is the colour that you see.

nr

r

rc

r3

Colour when no one relay ON. To change the colour push (+) key.
Upon pressing ENTER the value is validated.

Colour when relay 1 is ON. To change the colour push (+) key. Upon
pressing ENTER the value is validated.

Colour when relay 2 is ON. To change the colour push (+) key. Upon
pressing ENTER the value is validated.

Colour when relay 1and 2 are ON. To change the colour push (+) key.
Upon pressing ENTER the value is validated.
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l Colour
in’- @change
Colour
f l ® change
Colour
[ |® change
Colour
f 3 ® change

DN-109AT, DN-119AT, DN-129 and DN-189AT series displays




DECLARATION OF CONFORMITY C €

Tetralec Electronica Industrial, S.L.
¢/ Severo Ochoa, 80

Poligono Industrial Font del Radium
08403 Granollers

As the manufacturer of the brand LARTET equipment:

Numeric display with serial interface.
Model: DN-109AT in all versions.
Model: DN-119AT in all versions.
Model: DN-129AT in all versions.
Model: DN-189AT in all versions.

We state under own responsibility that the above mentioned product
complies with the following European:

Regulation: 73/23/CEE Regulation of low voltage and modification 93/68/CEE
Standard UNE-EN61010-1 Security in electric equipment

Regulation: 89/336/CEE Regulation of electromagnetic compatibility and
maoadifications 92/31/CEE and 93/68/CEE

Standard UNE-EN61000-6-4 Generic emission standard. Industrial
environment

Standard UNE-EN61000-6-2 Generic immunity standard. Industrial
environment

Granollers, 15 of June 2009
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