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CHAPTER 1. INTRODUCTION

The PCLD-782B is a 24/16 channel digital input daughterboard, featuring high-
voltage (>1500 Vo) opto-isolation on all inputs. It can be used by all PC-
LabCards with D/I channels on either 20-pin flat ribbon connectors, or 50-pin
opto-22 connectors.

The PCLD-782B has on-board screw terminals for easy input wiring. The opto-
isolated signal conditioning provides isolation between channels, and also
between each input and the PC. This is the ideal solution for preventing floating
potential and ground loop problems, while also giving protection from
potentially damaging fault conditions on the input lines.

Each input channel is equipped with a red LED to indicate input status. If the
input signal is high, the LED will be ON. Users may configure each channel
to work in either isolated or non-isolated mode.

1.1. Applications

L Digital signal sensing
. Switch status monitoring
] Limit switch monitoring

1.2. Features

] Compatible with all PC-LabCards featuring D/I channels on either
20-pin flat cable or 50-pin opto-22 connectors

24 opto-isolated digital input channels

On-board signal conditioning circuits

Built-in screw terminals for easy input wiring

LEDs indicate input logic status

Inputs buffered with voltage comparators
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1.3. Specifications

Input channels
Input range
Input resistance
Isolation voltages

Threshold voltage
Screw terminals

Connector for digital bus

Dimensions

1 24
10 ~ 24 V¢
: 560 Q

: >1500 Vp channel to channel

> 1500 Ve channel to PC

: 1.5 Ve VR adjustable
1 Accept #22 to #12 AWG wires
: 20-pin flat cable connector, or

50-pin opto-22 connector

: 220 mm (L) x 132 mm (W)
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CHAPTER 2.

2.1. PCLD-782B Board Layout

vV
+12V

H8L HOL  H10L H1IL  H12L HI13L H14L HISL

TB2 TB4

JAB JAY JA10 JA11 JA12 .::u JAM JA15 ..>»e JA21 A2

N 13N e N TN FesN | N | NI
_HHIIIIIIIDDI

— 50 O O O O O N O Y i O A 6

Nisal Niss1 Nugiol Nygril Njg, 1 Njgsl N0 1815 Nygaol Nigas! Nygyp | Nogylt

<

g
<
]
2

JT N RISy BTN UBTEN | Biey

gwu _._!z _._sz _._wmz |
' D' 'E 'O 0O L

m._

C\1

—
cNz o o gBouaa .8 a0 .08 .0 08 .8 8 0

Z;ba_ Z.-R.- Z._>~_

wal Noasl Noash Nt NG Njassl Njaszl Noael Noawl

B3

H16t. H17L  Hi8L HIsL




Configure Setting PCLD-782B

2.2. Output Connectors

The PCLD-782B has two output connectors, CN1 and CN2. CN1 is a 20-pin
connector. The output signals on CN1 follow the input signals; that is, when the
input signal is HIGH, then the output is TTL HIGH. CN2 is a 50-pin opto-22
connector. The output signals on CN2 are inverted from the input; that is, when
the input signal is HIGH, then the output is TTL LOW.

The tables on the following pages show pin assignments for CN1 and CN2,
terminal block (TB1 and TB2) terminal numbers, and the related LED and
jumper groups for each of the 24/16 input channels.

Table 1 shows the 20-pin connector CN1 (16 channels), and Table 2 shows the
50-pin connector CN2 (24 channels).
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Table 1 (CN1)

1 TB1 OH, OL DO JAO, JBO
2 T8B1 1H, 1L D1 JAT, JB1
3 TB1 2H, 2L D2 JA2, JB2
4 TB1 3H, 3L D3 JA3, JB3
5 TB1 4H, 4L D4 JA4, JB4
6 TB1 5H, 5L D5 JAS5, JB5S
7 TB1 6H, 6L D6 JAG, JB6
8 TB1 7H, 7L D7 JA7, JB7
9 TB2 8H, 8L D8 JASB, JB8
10 TB2 9H, 9L D9 JA9, JB9
11 TB2 10H, 10L D10 JA10, JB10
12 TB2 11H, 11L D11 JA11, JB11
13 TB2 12H, 12L D12 JA12, JB12
14 TB2 13H, 13L D13 JA13, JB13
15 TB2 14H, 14L D14 JA14, JB14
16 TB2 15H, 15L D15 JA15, JB15
17 GND

18 GND

19 +5V

20 +12V
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Table 2 (CN2)

1 TB4 23H, 23L D23 JA23, JB23
3 TB4 22H, 22L D22 JA22, UB22
5 TB4 21H, 21L D21 JA21, JB21
7 TB4 20H, 20L D20 JA20, JB20
9 TB3 19H, 19L D18 JA19, JB19
11 TB3 18H, 18L D18 JA18, JB18
13 B3 17H, 17L D17 JA17,JB17
15 TB3 16H, 16L D16 JA16, JB16
17 TB2 15H, 15L D15 JA15, JB1S
19 TB2 14H, 14L D14 JA14, JB14
21 T82 13H, 13L D13 JA13, JB13
23 TB2 12H, 12L D12 JA12, JB12
25 TB2 11H, 11L D11 JA11, JB11
27 TB2 10H, 10L D10 JA10, JB10O
29 TB2 9H, 9L D9 JAS, JB9
31 T82 8H, 8L D8 JA8, JB8
33 TB1 7H, 7L D7 JA7, JB7
35 TB1 6H, 6L D6 JAB, JB6
37 TB1 5H, bL D5 JAS5, JBS
39 TB1 4H, 4L D4 JA4, JB4
41 TB1 3H, 3L D3 JA3, JB3
43 TB1 2H, 2L D2 JA2, JB2
45 TB1 1H, 1L D1 JA1, JB1
47 TB1 OH, OL DO JAO, JBO
49 +5V '
Even pins GND
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2.3. Isolated or Non-isolated Input

Each digital input channel on the PCLD-782B is equipped with a pair of
jumpers to select the input mode as either isolated or non-isolated.

Examples for setting the input mode are shown below. Note that the
isolated/non-isolated jumper settings for channels 0-7 and 16-19 are different

from those of channels 8-15 and 20-23.

Channels 0 to 7, and Channels 16 to 19

Isolated Non-Isolated
I N I N
[¢] o] [¢) (e}
JB
o] o] o] o}
¢} o] o] ]
JA
o} [o] o] o]
N I N I

Channels 8 to 15, and Channels 20 to 23

Isolated Non-Isolated
I N I N
(o] (¢] [¢] o]
JA
[0} (¢] [¢] o]
[¢] e] o] o]
JB
(0] (e] [o] o]
N I N I

Note: The factory default setting is Isolated Mode for all channels

JB

JA

JA

JB
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3.1. Threshold Adjustment for Isolated Input Mode

The PCLD-782B is equipped with a variable resistor (VR1) to adjust the
threshold level for all 24 isolated input channels.

In the isolated input mode, the PCLD-782B is actually driven by input current,
rather than input voltage. Sometimes, due to the input leakage current effect,
the input status will be a constant logic high, although the input voltage level
is low.

The circuit diagram shown below may be used to prevent input leakage current
effect, and the following test procedure may be used to set the threshold level.

LED
z LM3IZ9 RAD
’“’/,/1 Jp OPTO-ISOLATOR 560 1W
: NON <H ] ey
M| >—r50 CURRENY LIMIT
~ RESISTOR
7aHCT240 74HCT240 4
COMPARATOR +5v 4 !@
JP
m 10K —IfL———og:—G PR
VR L

74HCT240

3.2. Test Procedure

1. Apply a 5 V¢ signal to input terminals OL and OH. Include a 3.3 KQ
resistor in series with the voltage source as shown in the diagram below.
This circuit will supply about 1 mA to the opto-isolator.

2. Adjust VR1 until LED O turns off.

The above adjustment ensures that if channel 0’s input voltage is low, and the
input leakage current is less than 1 mA, the input status will be considered as
logic low (TTL 0). The value of the series resistor shown as 3.3 K in the
diagram should be selected to meet local requirements.
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3.3. Customizing the Current Limit Resistor

The default voltage input range of the PCLD-782B is from 0to 24 Vp. If it is
desired to accept higher voltage inputs, users can replace the current limit
resistors, RAO through RA23, for each channel.

It is easy to choose the proper current limit resistor. Since the opto-isolator has
a current rating of 60 mA, your input current must not exceed this value. The
formula used to calculate the resistor value is shown below:

Iin = Vin/Rlimi!
where I, : input current (in A)
V,, : input voltage (in V)

R, : current limit resistor (in )
Note: Tt is suggested that the value I, should be held to 20 mA.
In addition, you should consider the current limit resistor’s

maximum power rating. The maximum power consumption should not exceed
the power rating of your resistor. The appropriate formula is shown below:

Pin = Vin*lin
where I, : input current (in A)
V,, : input voltage (in V)
R, : current limit resistor (in )

For example, if your maximum voltage input is 50 V, and the current limit
resistor you have chosen is 1 K, then the maximum input current will be 50
mA. The power consumption of the current limit resistor will be approximately
2.5 W. In such a situation, the power rating of your resistor should be at least
25 W.

10
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ircuit Diagram
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