Application Note for Series D1000 Digital Unit Testing
wﬂﬁn NATIONAL D1030, D1031, D1032, D1033
| 1 13T - i D1040, D1041, D1042, D1043, PSD1001

Application Note for Digital Unit testing:
Digital Input Models:

D1030S 1 channel Switch/Proximity Detector Repeater, Relay Output

D1030D 2 channels Switch/Proximity Detector Repeater, Relay Output

D1031D 2 channels Switch/Proximity Detector Repeater, Optocoupled Transistor Output
D1031Q 4 channels Switch/Proximity Detector Repeater, Optocoupled Transistor Output
D1032D 2 isolated channels Switch/Proximity Detector Repeater, Relay Output

D1032Q 4 isolated channels Switch/Proximity Detector Repeater, Relay Output

D1033D 2 isolated channels Switch/Proximity Detector Repeater, Optocoupled Transistor Output
D1033Q 4 isolated channels Switch/Proximity Detector Repeater, Optocoupled Transistor Output
Digital Output Models:

D1040Q 4 channels Digital Output Loop/Bus Powered 22 mA 13.2 V to drive solenoid

D1041Q 4 channels Digital Output Loop/Bus Powered 10 mA to drive LEDs

D1042Q 4 channels Digital Output Loop/Bus Powered 22 mA 14.5 V to drive solenoid

D1043Q 4 channels Digital Output Loop/Bus Powered 22 mA 10.6 V to drive solenoid

PSD1001 4 channels Power Supply for Hazardous Area Equipment

This application note is intended to be read and used in conjunction with the relevant data and installation sheet of
Series D1000 (respectively in order DTS0020, DTS0023, DTS0148, DTS0151, DTS0038, DTS0145 and ISM0008,
ISM0009, ISM0041, ISM0043, ISM0020, ISM0023).

Application

The following diagrams indicate how to connect the units and how to simulate various input/output conditions.
The equipment necessary to conduct the testing are a power supply capable of 20 to 30 Vdc output with 200 mA current,
a multimeter with 30 Vdc range, 10 mV resolution, 1% precision, and a resistor decade 100 KW range, 10 W resolution,
1% precision. You will need also some LEDs, fixed value resistors and switches to set the input/output conditions.

DIGITAL INPUT MODULES

D1030S Connection

Power Supply
DC Supply 20 to 30 Vdc|
200 mA
4
13 8 3
Input 1 <O> - oy L 3 1 NC Relay output 1-a
[ elay Output 1—
Proximity or Rx D1030S 42>4|>0—« NO SPOT Veltage
Voltage free 14 [[(Channel T=Afl free Contact
Contact = - o AQE COM
7 3
404‘>’—4§ > NC
6 Relay Output 1-B
ChggEjOiB o> NO SPDT Voltage
5 free Contact
o }—— com
D1030D Connection
+
Power Supply
DC Supply 20 to 30 Vdc
_ 200 mA
4
13 8 3
+ +
Input 1 o o—>——— NC
M Relay Output 1
Proximity or Rx p1030D 4%4(;0—« NO SPDT Voltage
Voltage free 14 || Channel 1 1 4 free Contact
Contact [/ — o 1 e COM
— 15 7 3
+ +
Input 2 S o—"TA———* NC
v Relay Output 2
Proximity or Rx D1030D g;@k NO SPOT Voltage
Voltage free 16 || Channel 2 5 free Contact
Contact gl —— - 2l 71— cou
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+
Input 1
Proximity or

Voltage free

Contact A —

+
Input 2
Proximity or

Voltage free

Contact [/ S—

+
Input 1 _~_F
Proximity or
Voltage free
Contact I S
+
Input 2 _~_'_
Proximity or
Voltage free
Contact ) —
+
Input 3 _~_'_
Proximity or
Voltage free
Contact I S
+
Input 4 _~_F
Proximity or
Voltage free
Contact I S
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D1031D Connection

D1040, D1041, D1042, D1043, PSD1001

DC Supply

7 7

D1031D
Channel 1-A

D1031D
hannel 2—A

D1031D
Channel 1-B

D1031D
Channel 2-Bj

D1031Q Connection

DC Supply

°r

13
o
D1031Q
RXE 14 Channel 1
o1
15
o1
D1031Q
RXE, 18 Channel 2
o—1
9
o
D1031Q
Rx/@i 10 || Channel 3
o
1
o
D1031Q
Rng 12 Channel 4
o
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4
Power Supply
20 to 30 Vdd
— 200 mA
o—|
E1-A .

Transistor Output 1-A
Voltage free
open collector

COM 1
E2—A .

Transistor Output 2—A
Voltage free
open collector

COM 2
E1-B .

Transistor Output 1-B
Voltage free
open collector

E2-B X

Transistor Output 2-B
Voltage free
open collector

+
Power Supply
20 to 30 Vdc|
— 200 mA
£l .
Transistor Output 1
Voltage free
open collector
COM 1-3
E2 .
Transistor Output 2
Voltage free
open collector
COM 2—-4
E3 R
Transistor Output 3
Voltage free
open collector
E4

Transistor Output 4

Voltage free
open collector
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Input 1
Proximity or
Voltage free

Contact

Input 2
Proximity or
Voltage free

Contact

Input 1
Proximity or
Voltage free

Contact

Input 2
Proximity or
Voltage free

Contact

Input 3
Proximity or
Voltage free

Contact

Input 4
Proximity or
Voltage free

Contact
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D1030, D1031, D1032, D
D1040, D1041, D1042, D1043,

D10352D Connection

1033
PSD1001

NN

+
Power Supply
DC Supply 20 to 30 Vdd|
200 mA
%
+ 13 13
T - NOTTA T Relay output 1A
elay Output 1—
Rx chEQEjQ?fA SPST Voltage
- Py 2 free contact
o o COM 1
+ 15 5 3
T - NOZZA ety output 2-A
elay Output 2—
Rx chfﬁfﬂf;\ SPST Voltage
- 16 6 free contact
©7 O COM 2
7 3
- NOTTE oy output 1-8
elay Output 1-—
ChE;r?jZWDfa SPST Voltage
free contact
B 3
AO NOZ=5 Rel Output 2—-B
elay utpu —
ChoDr}r?e:s\zgfg SPST Voltage
free contact
D1032Q Connection
+
Power Supply
DC Supply 20 to 30 Vdc|
200 mA
[
3 4
77
+ 13 T3
o o e NOT
Relay Output 1
Rx 0?032[@1 SPST Voltage
- 4 emne 2 free contact
] COM 1-3
+ 15 5 3
. o> T NO2
Relay Output 2
Rx CEWOBZ\QQ SPST Voltage
- 5 anne 6 free contact
©] COM 2-4
+ 9 7 3
] o> T NO3
Relay Output 3
Rx cmié% SPST Voltage
- 9 free contact
ol
+ 11 8 3
] AO no Relay Output 4
elay Outpu
Rx cEé?%% SPST Voltage
- 2 free contact
ol
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D10335D Connection

Power Supply
DC Supply 20 to 30 Vdd
200 mA
[
°9 %9
13 13
Input 1 . o D e E1-A :
pul Transistor Output 1-A
Proximity or D1033D
Rx Voltage free
Voltage free Channel 1—A
_ _ 14 2 open collector
Contact = o L o CcoM 1
15 5 3
Input 2 = o] oD e £2-A :
put Transistor Output 2—A
Proximity or D1033D
Rx Voltage free
Voltage free hannel 2—A|
_ _ 16 6 open collector
Contact [/ S— o— | o COM 2
73
Dy E8 L stor Output 1-
ransistor Qutput 1—
ChDWO:j\SWD B Voltage free
annet 1= open collector
8 3
o BB gnsistor Output 2B
ransistor Output 2—
ch DWOB‘SB 5 Voltage free
annel 2= open collector

D1033Q Connection

Power Supply
DC Supply 20 to 30 Vdd|

200 mA
°r

Input 1
Proximity or
Voltage free

Contact

Transistor Output 1
Voltage free
open collector

D1033Q
14 Channel 1 2
O— COM 1-3

Rx

Input 2
Proximity or
Voltage free

Contact

Transistor Output 2
Voltage free
open collector

D1033Q

Rx Channel 2

COM 2—-4

Input 3
Proximity or
Voltage free

Contact

Transistor Output 3
Voltage free
open collector

D1033Q
10 Channel 3

Input 4
Proximity or
Voltage free

Contact

D1033Q
Ry Voltage free
12 || Channel 4 open collector

1
. o S c4
E Transistor Output 4

NN N ¢
‘\
i

Testing

Connect the decade resistor “Rx” at the input terminal as indicate in the diagram (one channel testing). Set the decade at
10 KW to simulate a proximity open condition, the indication LED on unit and output LED on terminal block must be
relevant with the dip-switch setting indicated in the installation sheet. Set the decade at 1 KW and the unit must change
the status of output and LED indication. The “ON” yellow LED condition on top of the unit indicate a energized relay or
closed transistor while the “OFF” condition indicate a de-energized relay or opened transistor. The “ON” red LED
indicates a fault condition (open or short field wiring) if fault detection is enabled. Repeats this procedure for each channel
of the unit to complete testing.

Thermal Verification

Set the switches on the unit for contact input type (fault detection disabled) with normally close/normally energized (or
normally close for transistor) functioning phase. Connect a wire from input terminal positive and negative of the unit (for all
channel applicable) to simulate a closed (short circuit) contact. The yellow LEDs on the unit must be “ON". The output
indication LEDs must be “ON” too. This condition is the maximum power dissipation because all the power consumption is
internally dissipated on the resistor barrier and the relays (or transistors) are energized dissipating power.
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DIGITAL OUTPUT MODULES

D104*Q Connection

Power Supply
DC Supply 20 to 30 Vdd|

200 mA
°p

1

aé—o/o—cv i

Output 1
Solenoid Valve D104*Q Co‘?t)cu;t 1or’
Visual /Audible B 1 Channel 1 2 Logic Level
Alarm _ COM 1-2-3—4
+
Output 2

Solenoid Valve

Visual /Audible
Alarm

Output 3
Solenoid Valve
Visual /Audible

Alarm

¥

7
+ oo o I3 ot s
npu
C)E”OM\QE Contact or
_ 10 annel Logic Level
o]
+ + !

8
o m—o/o— 14 Inout 4
npu
. w D104*Q Contact or
_ B I Channel 4 Logic Level
| I O—

Note: Schematic Diagram valid for D1040Q, D1041Q, D1042Q, and D1043Q

Qutput 4
Solenoid Valve
Visual /Audible

Alarm

3
+ 3
— 4
o
15 5
+ o l 00" 0— 12 o 2
npu
CE1O4*\QZ Contact or
— 16 anne Logic Level
o
9
o
1
2

)SENIEPSENIADSEANIRDSN
‘\

PSD1001 Connection

+

Power Supply
DC Supply 20 to 30 Vdc|
200 mA
S|
+ + 13
Output 1 ? S
Hazardous Area
Equipment Rx 14
(4—20 mA Transmitter) - - o
15
+ +
Qutput 2 ? S
Hazardous Area
Equipment Rx 15
(4—20 mA Transmitter) - - o
PSD1001
el
+ +
Output 3 ? Sy
Hazardous Area
Equipment Rx 0
(4-20 mA Transmitter) - - ol
. 1
o
2

sl

Qutput 4 ?
Hazardous Area
Equipment x 4
(4—20 mA Transmitter) - - o
Testing

Connect the decade resistor “Rx” at the output terminal as indicate in the diagram (one channel testing). Set the decade
at 600 W, 1600 W, 670 W or 490 W respectively for the D1040, 41, 42 or 43 unit to simulate a load with 22 mA
consumption (10 mA for D1041Q). Close the input command switch of the relevant channel to activate the corresponding
output. The yellow LED on the top of the unit must be in “ON” condition, check that the multimeter reads an output voltage
similar than one indicated in the data sheet (13.2, 15.9, 14.5 or 10.6 Vdc for type D1040, 41, 42, 43 unit). Repeats this
procedure for each channel of the unit to complete testing. Note: The PSD1001 barrier has the same output functionality
of the D1042Q while giving the supply energize the output without further input command.

Thermal Verification

Connect a wire from output terminal positive and negative of the unit (for all channel) to simulate a short circuit output.
Close the entire command switch to turn “ON” the output. The yellow LEDs on the unit must be “ON”". This condition is the
maximum power dissipation because all the power consumption is internally dissipated on the resistor barrier and internal
circuitry.
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