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How to Use This Guide

This manual is designed to help you use the TB-24P/24R/16P8R. The
manual describes how to modify various settings on the TB-24P/24R/16P8R
terminal board to meet your requirements.

Chapter 1, "TB-24P : 24 Opto-isolated Digital Inputs Terminal Board",
gives an overview of the TB-24P's features, description, and
specifications.

Chapter 2, "TB-24R : 24 Relay Outputs Terminal Board", gives an
overview of the TB-24R's features, description, and specifications.

Chapter 3, "TB-16P8R : 16 Opto-isolated Digital Inputs & 8 Relay
Outputs Terminal Board", gives an overview of the TB-16P8R features,
description, and specification

Chapter 4, "DIN-24P: 24 Opto-isolated Digital Inputs Terminal Board",
gives an overview of the DIN-24P's features, description, and
specifications.

Chapter 5, "DIN-24R: 24 Relay Outputs Terminal Board", gives an
overview of the DIN-24R's features, description, and specifications.

Chapter 6, "DIN-24G: Terminal Board with 24 module rack for
connecting 1/0 modules, gives an overview of the DIN-24G features,
description, and specification
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TB-24P
24 Opto-isolated Digital Inputs
Terminal Board

1.1 Introductions

TB - 24P is an input extension board with 24 isolated photo couplers. CN1,
CN2, CN3 and CN4 are terminal blocks to connect with external devices.
CN5 is a 50 pins connector to connect with opto-22 compatible connector,
such as ACL-7124, ACL-7122, PET-48DIO, PCI-7248, PCI-7296 etc. All
input ports are with LED indicators.

1.2 Specifications

Indication Display: 24 LEDs for input indication
Input electrical characteristically

Logic input low voltage: <0.8VvDC

Logic input high voltage: +3V DC to +24V DC
Logic input high current: 6.3mA to 50mA
Logic "1": Voltage input high
Logic "0": Voltage input low

Isolation voltage: 2500V DC

TB-24P - 1



1.3 Descriptions

TB-24P has 5 connectors and 24 LEDs. The following Figure shows their
placement on TB-24P.

CNI1 LED CN5
CN2
CN3
CN4
MODEL: TB-24P

QOutline of TB-24P

TB-24P has 24 LEDs to indicate input status, the LED mapping and logic
definition are shown as the following table.

LED No. Indication Display Color of LED Channel
LED O PAO GREEN CHO
I I I I
LED 7 PA7 GREEN CH7
LED8 PBO YELLOW CHS8
I I I I
LED 15 PB7 YELLOW CH15
LED 16 PCO RED CH16
I I I I
LED 23 PC7 RED CH23

LED mapping table

Logic "1" LED "ON"
Logic "0" LED "OFF"
Logic define

2 - TB-24P



Each input channel can connect with opto-22 compatible Digital /O board,
such as ACL-7122, PET-48DIO, PCI-7248/96 etc. directly or through photo
coupler, and the upper of each photo coupler has a jumper to select.

[1 1 [] 2 4 6
.| O]l O|O
z [] -l 0| oo
O 4N35 T 3 =
e O

il i

G— Ry

The positioning of each setting jumper
Each input port has two mini jumpers for setting.

O O ©) * Photo Coupler is used

* |t is for voltage input

©) @) @)
(Factory setting)

1 3 5

2 4 6

@) @) ©) * Photo coupler is not used

* |t is for “dry contact”

©) @) @)

1 3 5
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The input circuit is shown as the following figure.

from TR\ 4

Frem TRV TTE572

s A70

N

Jumiza

AN3E

~ gz:K
L il

Each input channel has two terminal blocks. The pin definition of the terminal
block is shown as the following tables.

CN1
CH12 | CH14 | CH16 | CH18 | CH20 | CH22

V|IV|VI|V|V| V| V| V|V]|]V]|V]V
+ -1+ -+ -]+ -+]-]+]-
CN2
CH13 CH15 CH17 CH19 CH21 CH23
vV|iVv| VvV |V]|]V|V]|V]|]V|V]|]V|V]|V
+ -+ -+ -+ -+ -+ ] -
CN3
CHO CH2 CH4 CH6 CH8 CH10
vV|iVv]| V|V ]|]V | V]|V]|]V|V]|]V| V]|V
+ -+ -+ -+ -+ -+ -
CN4
CH1 CH3 CH5 CH7 CH9 CH11
vV|iVv]| VvV |V]|]V|V]|V]|]V|V]|]V|V]|V
+ -+ -+ -+ -+ -+ ] -

4. TB-24P



The CN5 is an opto-22 compatible connector, which pin assignment is shown

as the following figure.

port Cdata 7
port C data 6
Port C data 5
Port C data 4
Port C data 3
Port C data 2
Port C data 1
Port C data 0
Port B data 7
Port B data 6
Port B data 5
Port B data 4
Port B data 3
Port B data 2
Port B data 1
Port B data 0
Port A data7
Port A data 6
Port A data5
Port A data 4
Port A data 3
Port A data 2
Port Adatal
Port A data 0

+5v

w

~ o

©

13
15

17
19
21

25
27
29
31
33
35
_a7_|
_39 |
a1 |
4 |
45
47|

49 |

Opto-22 Connector

CNS5 pins definition
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TB-24R
24 Relay Outputs Terminal
Board

2.1 Introduction

TB - 24R is an output extension board with 24 relays. CN1, CN2, CN3 and
CN4 are terminal blocks to connect with external devices. CN5 connect with
external power source. TB-24R/12 uses +12V power, but TB-24R/24 uses
+24V power. CN6 is used to connect the opto-22 compatible connector, such
as ACL-7122, ACL-7124, PET-48DIO, PCI-7248/96 etc.

6 - TB-24R



2.2 Specification

Indication display:

24 LEDs

Relay type: High sensitive 1500 V FCC surge with
standing miniature relay.
Relay form: SPDT
Contact rating:
Max. switching power 60 W, 125 VA
Max. switching voltage 220V DC, 250V AC
Max. switching current 2ADC,AC
Max. carrying current 3ADC,AC
UL/CSA rating 0.6 A125V AC
UL/CSA rating 0.6 A110VvV DC
UL/CSA rating 2A30VvDC
Coil voltage: 12 V DC for TB-24R/12

24V DC for TB-24R/24

TB-24R - 7



2.3 Description

TB-24R has six connectors. The figure as below is the placement of these

connectors.
CN1 LL |
CNE
CN2
LED
|
LED
|
CN3
CN4 CNo

The 24 LEDs are the indicators of output channels. The mapping of LED and

Outline of TB - 24R

Logic definition are shown as the following table.

Indication

LED No. . Color of LED Channel
Display

LEDO PAO GREEN CHO
| I | I

LED7 PA7 GREEN CH7

LED8 PBO YELLOW CH8
I I I I

LED15 PB7 YELLOW CH15

LED16 PCO RED CH16
I I I I

LED23 PC7 RED CH23

LEDs Mapping Table
Logic "0" LED " ON"
Logic "1" LED "OFF"

Logic Define Table

8 - TB-24R




CN1, CN2, CN3 and CN4 are terminal blocks to be connected with external

device.

Each output channel has three terminals, the definition of each terminal is
shown as the following figure.

Channel No.

Common

Normal close

Normal open

Terminal block definition of each channel

The mapping of channel number and connector number is shown as the
following figure.

CN1 CH12 CH14 CH16 CH18 CH20 CH22
CN2 CH13 CH15 CH17 CH19 CH21 CH23
CN3 CHO CH2 CH4 CH6 CH8 CH10
CN4 CH1 CH3 CH5 CH7 CH9 CH11

The relationship of channel number and CN1,CN2,CN3,CN4

The CN5 is used to connect with external power source. The following figure
shows CN5 connection.

GND

+12V

+24V for TB-24R/24
+12V for TB-24R/12

=

=

—/

O

CN5 Connection

TB-24R - 9



The output circuits are shown as the following figure.

Power Source COM
+12V

NC

NG

O/F 1o CNG |_ J

TB-24R/12:Relay is DSIE-S-DC12V, it need +12V power source
TB-24R/24:Relay is DSIE-S-DC24YV, it need +24V power source

10 - TB-24R



The CN6 is used to connect with opto-22 compatible connector, such as
ACL-7122, ACL-7124, or PET-48DIO, PCI-7248/96 etc. the pin assignment
is defined as the following figure.

port C data 7
port C data 6
Port Cdata5
Port C data 4
Port Cdata 3
Port C data 2
Port C data 1
Port C data 0
Port B data 7
Port B data 6
Port B data 5
Port B data 4
Port B data 3
Port B data 2
Port B data 1
Port B data 0
Port A data 7
Port A data 6
Port A data 5
Port A data 4
Port A data 3
Port A data 2
Port A data 1
Port A data 0

+5V

Opto-22 Connector

N

ﬁ%&%fﬁ‘%%%

CNBG6 pin definition

. FFFR

TB-24R -
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TB-16P8R
16 Opto-isolated Inputs & 8
Relay Outputs Terminal Board

3.1 Introduction

The TB-16P8R is input/ output extension board with 16 input channels and 8
output channels. All inputs channels are with photo couplers, and all outputs
are with relays. Terminal blocks on TB-16P8R are used to connect with
external devices. TB-16P8R has the same photo coupler circuitry as the TB-
24P, please refer to TB-24P for details.

12 - TB-16P8R



3.2 Specification

Indication Display:

Input electrical characteristically:
Logic input low voltage:
Logic input high voltage:

Logic input high current:

24 LEDs for input/output
indication

<0.8VvDC
+3V DC to +24V DC
6.3mA to 50mA

Logic "1": Voltage input high
Logic "0": Voltage input low
Isolation voltage: 2500V DC
Relay type: High sensitive 1500 V FCC
surge with standing miniature
relay.
Relay form: SPDT
Contact rating:
Max. switching power 60 W, 125 VA
Max. switching voltage 220V DC, 250V AC
Max. switching current 2ADC,AC
Max. carrying current 3ADC,AC
UL/CSA rating 0.6 A125V AC
UL/CSA rating 0.6 A110V DC
UL/CSA rating 2A30VvDC

Coil voltage:

12V DC for TB-16P8R/12
24V DC for TB-16P8R/24

TB-16P8R -
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3.3 Description

TB-16P8R has 6 connectors and 24 LEDs. The following Figure shows the
placement of TB-16P8R.

CNI1

CN2 - CN5
CN3 CNé6
{CN4

TB-16P8R Outline

The CN5 is used to connect with external power source.
The CN1, CN2 are terminal blocks for input connection.
The CN3, CN4 are terminal blocks for output connection.

The CN6 is used to connect with the opto-22 compatible connector, such as
ACL-7122 or PET-48DIO PCI-7248/96. (Please set the I/O mode as mode 7).

The design of input port is same as TB-24P. JP8 to JP23 are for dry contact
or using photo coupler setting.

2 4 6

O O ©) Photo Coupler is used Voltage Input
(Factory setting)

14 - TB-16P8R



©) O ©)

Photo Coupler is not used
©) @) @)
1 3 5

The input port of TB-16P8R is the same as TB-24P. Each input channel has
two terminal blocks. The pin definition of CN1, CN2 is showing as following
figure.

CN1

CH8 CH10 | CH12 | CH14 | CH16 | CH18 [ CH20 [ CH22
VIV|iVv]|V]|V|V]|V|[V]|]V|V]|V]|[V]|]V]|V|[V]V
+ -+ -+ -+ +-+-+]-|+]-
CN2

CH9 CH11 | CH13 | CH15 | CH17 | CH19 | CH21 | CH23
V|iv|iv]|Vv|V| V]|V |[Vv]|V|[V]|]V]|V| V]|V]|[V]V
+ | - + | - + | - + | - + | - + | - + | - + | -
The output port of TB-16P8R is the same as TB-24R. Each output channel
has three terminals.

Channel No.
Common | Normal close | Normal open

The relationship of channel number and CN3, CN4 is shown as the following
table.

CN3 CHO CH2 CH4 CH6
CN4 CH1 CH3 CH5 CH7
The relationship of LED, channel and output port is showing as table.
LED No. Indication Display Color of LED Channel
LED O PAO GREEN CHO
I I I I
LED 7 PA7 GREEN CH7
LED8 PBO YELLOW CH8
I I I I

TB-16P8R - 15



LED 15 PB7 YELLOW CH15
LED 16 PCO RED CH16
I I I I
LED 23 PC7 RED CH23

The CN5 is to connect external power source. Figure shows connecting.

+24V for TB-24R/24
+12V for TB-24R/12

O |[1ellell O

16 - TB-16P8R



TB-16P8R/12: Relay is DSIE-S-DC12V and it needs +12V power source
TB-16P8R/24:Relay is DSIE-S-DC24V and it needs +24V power source

The CN6 is an opto-22 compatible connector. The following figure shows the
pin definition of CN6.

portCdata7 __1 | 2
portCdata6 __3 | 4
Port C data 5 5 6
Port C data 4 7 8
PortCdata3 _ 9 | 10
PortCdata2 _ 11 | 12
Port C data 1 13 14
Port C data 0 15 16
Port B data 7 17 18
Port B data 6 19 20
Port B data 5 21 22
Port B data 4 23 Opto-22 Connector 24
Port B data 3 25 26
PortBdata2 _ 27 | 28
Port B data 1 29 30
Port B data 0 31 32
Port A data 7 33 34
Port A data6 35 36
Port A data 5 37 38
Port A data 4 39 40
PortAdata3 _ 41 | 42
PortAdata2 __ 43 | 44
PortAdatal _ 45 | 46
PortAdata0 _ 47 | 48

+5v 49| 50

CNBG6 pin definition

PORT A: Relay Output
PORT B:C : Opto-isolated Input
The 8 relay output channels (8R) connect with PET-48DIO port A through

CN6,and 16 photo coupler input channels (16p) connect with PET-48DIO
port B,C through CN6.

TB-16P8R - 17



DIN-24P
24 Opto-isolated Digital Inputs
Terminal Board

4.1 Introductions

DIN - 24P is an input extension board with 24 isolated photo couplers. CN7
and CN8 are terminal blocks used to connect with external devices. CN5 is a
50 pin connector used to connect with opto-22 compatible connector, such
as ACL-7124, ACL-7122, PET-48DIO... etc, and CN6 is a 50-pin connector
used to connect with 50-pin SCSI connector, such as ND-6058. All input
channels are with LED indicators.

4.2 Specifications

Indication Display: 24 LEDs for input indication
Input electrical characteristically

Logic input low voltage: <0.8Vv DC

Logic input high voltage: +3V DC to +24V DC

Logic input high current: 6.3mA to 50mA

Logic "1": Voltage input high

Logic "0": Voltage input low

Isolation voltage: 5000Vrms

18 - DIN-24P



4.3 Descriptions

DIN-24P has 4 connectors and 24 LEDs. The following figure shows their
placement on DIN-24P.

CN7

CN 8

LED

CN6

QOutline of DIN-24P

DIN-24P has 24 LEDs to indicate input status, the LED mapping and logic
definition are show as the following table.

LED No. Indication Display Color of LED Channel
LEDO PAO YELLOW CHO
I I I I
LED 7 PA7 YELLOW CH7
LEDS8 PBO GREEN CH8
I I I I
LED 15 PB7 GREEN CH15
LED 16 PCO RED CH16
I I I I
LED 23 PC7 RED CH23

LED mapping table
Logic "1" LED "ON"
Logic "0" LED "OFF"
Logic define

DIN-24P - 19



The DIN-24P can be connected with opto-22 compatible digital 1/O board,
such as ACL-7122 and PET-48DIO, PCI-7248/96, or digital I/O module
equipped with 50-pin SCSI type connector such as ND-6058. Each channel
can be connect to external device directly or through a photo coupler, and
each photo coupler has a jumper to select the input configuration.

The positioning of each setting jumper

[1 [ []

IS0 1
ERERE
2 4 6
ollolle
Q|O|C
1 3 5 R1

JP1

Each input port has two mini jumpers for setting.

2 4 6
* Photo coupler is used
©) ©) ©) .
*|tis for “ Voltage Input”
1o 0] 0] (Factory setting)
1 3 5
2 4 6
o) o) (0] * Photo coupler is used
* |t is for “Dry contact”
O @) O
1 3 5
20 - DIN-24P



The input circuit shows as figure.

+5V

V+
4.7K
1 2
V- oo
3 {pold 70
5 1 .al6/MA
Jureper

/=

g
1

4N35

The DIN-24P has two terminal blocks. The terminal block pin definitions are
shown as the following figure.

CN7
CH22 CH20 CH18 CH16 CH14 CH12
vV|iVv| VvV |V]|]V|V]|V]|]V|V]|]V|V]|V
+ -+ -+ -+ -+ -+ ] -
CH23 CH21 CH19 CH17 CH15 CH13
V|V | V|V ]|]V|V]|V]|]V| V]|]V]|]V]|V
+ -+ -+ -+ -+ -+ | -
CN8
CH10 CH8 CH6 CH4 CH2 CHO
\% \ V|V VIV \% \% V|V \% \
+ - + - + - + - + - +
CH11 CH9 CH7 CH5 CH3 CHL
\% \Y V|V V|V \ \% V|V \ \
+ - + - + - + - + - +
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The CN5 is an opto-22 compatible connector, which pin assignment is shown
as the following figure.

port Cdata7 1 2
port C data 6 3 4
Port Cdata 5 5 6
Port C data 4 7 8
Port C data 3 9 10
PortCdata2 _ 11 | 12
PortCdatal _ 13 | 14
Port Cdata0 __15 | 16
Port B data 7 17 18
Port B data 6 19 20
PortB data s < Opto-22 Connector <
Port B data 4 23 24
Port B data 3 20 26
Port B data 2 27 28
PortBdatal _29 | 30
PortBdata0 _ 31 | 32
Port Adata7 _ 33 | 34
PortAdata6 _ 35 | 36
PortAdata5 __37 | 38
Port Adatad4 __39 | 40
Port Adata3 41 | 42
PortAdata2 _ 43 | 44
Port Adatal _ 45 | 46
Port Adata0 __47 | 48

+5y —49 | 50

CNS5 pin definition

22 - DIN-24P



The CNG6 is an 50-pin SCSI connector, which pin assignment is shown as the
following figure.

(one
:: 1 M ==
P A 28
4 29 !
Al 3
PAS 3
J' 3
—FAT :
ZPR1 I 35
_PB2 1 136 &
1 3]
—FB; 13 38 L
_PRY L Z%:.
_PB6 15}
FB7 4
¢o H Z
il 101 Z
PCZ 9 41,
5CY 7t
Ch4 [/
L
BC, 1 y/
PCT L L
ViCa S L
SCSI-B <

CNB6 pin definition
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DIN-24R
24 Relay Outputs Terminal
Board

5.1 Introduction

DIN - 24R is an output extension board with 24 relays. J1 and J2 are terminal
blocks to connect with external devices. CN9 connects with external power
source. DIN-24R/12 uses +12V power, and DIN-24R/24 uses +24V power,
CN6 connects to opto-22 compatible boards, such as ACL-7122, ACL-7124,
PET-48 DIO, PCI-7248/96, etc. CN7 connects to digital output boards with
50-pin SCSI connector, such as ND-6058.

24 - DIN-24R



5.2 Specification

Indication display:

24 LEDs

Relay type: High sensitive 110V DC (125 VAC)
Surge withstanding miniature relay.
Relay form: SPDT
Contact rating:
Max. switching power 60 W, 125 VA
Max. switching voltage 220V DC, 250V AC
Max. switching current 2 ADC, 0.6AC
Max. carrying current 3ADC,AC
UL/CSA rating 06 A125VAC
UL/CSA rating 0.6 All0VDC
UL/CSA rating 2A30VDC
Coil voltage: 12 V DC for DIN-24R/12

24V DC for DIN-24R/24

DIN-24R - 25



5.3 Description

DIN-24R has five connectors. The following figure shows the placement of
these connectors.

[_Jcno
J1
LEQ ]
LED| |

cN7 [
J2 CN6

Outline of DIN - 24R

The 24 LEDs are indicators of output channels. The mapping of LED and
Logic definition are shown as the following table.

LED No. Indication Display Color of LED Channel
LEDO PAO RED CHO

I I I I
LED7 PA7 RED CH7
LEDS8 PBO YELLOW CH8

I I I I
LED15 PB7 YELLOW CH15
LED16 PCO GREEN CH16

| I I I
LED23 PC7 GREEN CH23

LEDs Mapping Table

Logic "0" LED " ON"
Logic "1" LED "OFF"

Logic Define Table
J1 and J2 are terminal blocks to connect with external device.

Each output channel has three terminals, which definition is shown as the
following figure.

26 - DIN-24R



Channel No.

Common

Normal close

| Normal open

Terminal definition of each channel

The relationship of channel number and J1, J2 are shown as the following

figure.
J1
CH22 CH20 CH18 CH16 CH14 CH12
CH23 CH21 CH19 CH17 CH15 CH13
J2
CH10 CH8 CH6 CH4 CH2 CHO
CH11 CH9 CH7 CH5 CH3 CH1

The CN9 is used to connect with external power source. The following
figures show CN9 connection.

GND

+24V for DIN-24R/24

+12V

+12V for DIN-24R/12

=

=

—/

O

CN5 connection
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The output circuit is shown as the following figure.

Power Source CO
+12Vv
NC
O !
NO

|_
OfF ramr CNa
|

DIN-24R/12:Relay is DSIE-S-DC12V, and it need +12V power source
DIN-24R/24:Relay is DSIE-S-DC24V, and it need +24V power source

28 - DIN-24R



The CNG6 is used to connect with opto-22 compatible boards, such as ACL-
7122, ACL-7124, PET-48DIO, etc. Its pin assignment is defined as the

following figure.

portCdata7 1
port C data 6 3
PortCdata5 5 |
Port C data 4 7
Port Cdata 3 9
Port C data 2 11
Port C data 1
PortCdata0 _ 15 |
Port B data 7 17
Port B data 6 19
Port B data 5 21
Port B data 4 23
Port B data 3 25
Port B data 2 27
Port B data 1 29
Port B data 0 31
Port A data 7 33
Port A data 6 35
Port A data 5 37
PortAdatad _ 39
PortAdata3 __41
PortAdata2 43
PortAdatal _ 45
PortAdata0 _ 47
+5v 49

CN6 pins define figure

Opto-22 Connector

DIN-24R - 29



The CN7 is used to connect with DIO board with 50-pin SCSI connector,
such as ND-6058. Its pin assignment is defined as the following figure.

FAQ 1
PA1 2
PA2 3
PA3 4
PAL 5
PAS
PAG T
PA7
PR
PR
PB2 1
PB3 12
PB4 13
PBS 14
PB6 15
PB1 16
FCO 11
PC1 18
¢ 19
FC3 2
PCL 2
pCS 22
FCh 73
PCT 7k
V([ o——23]

CNZ7 pin definition

30 - DIN-24R



DIN-24G
24 1/0 Module Terminal Board

6.1 Introduction

The DIN-24G is /0O module terminal board with 24 positions to mount /O
module. The types of module include DC input, DC output, AC input, AC
output. And it could extend the application of DI/O cards and DI/O modules.

6.2 Specification
1. Supply 24 position mount I/O modules.
2. Supply terminal blocks to connect with external device.

3. Support 50 pin straight header connector to connect with DAQ
boards.
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6.3 Description

DIN-24G has 6 oonnectors. The following Figure shows the placement on
Din-24G.
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The Logic Supply is to supply logic power for the operation of modules.
The Terminal Block is terminal block for field wiring.
The 50-pin connector is to connect the NUDAQ or NuDAM.

The 24 positions are to connect with I/O rack module.
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The following is pin definition of 50-pin connector.

port Cdata7
port C data 6
Port C data 5
Port C data 4
Port C data 3
Port C data 2
Port C data 1
Port C data 0
Port B data 7
Port B data 6
Port B data 5
Port B data 4
Port B data 3
Port B data 2
Port B data 1
Port B data 0
Port A data 7
Port A data 6
Port A data 5
Port A data 4
Port A data 3
Port A data 2
Port A data 1
Port A data 0
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Product Warranty/Service

ADLINK warrants that equipment furnished will be free from defects in

material and workmanship for a period of one year from the date of shipment.
During the warranty period, we shall, at our option, either repair or replace
any product that proves to be defective under normal operation.

This warranty shall not apply to equipment that has been previously repaired
or altered outside our plant in any way as to, in the judgment of the
manufacturer, affect its reliability. Nor will it apply if the equipment has been
used in a manner exceeding its specifications or if the serial number has
been removed.

ADLINK does not assume any liability for consequential damages as a result
from our product uses, and in any event our liability shall not exceed the
original selling price of the equipment. The remedies provided herein are the
customer’s sole and exclusive remedies. In no event shall ADLINK be liable
for direct, indirect, special or consequential damages whether based on
contract of any other legal theory.

The equipment must be returned postage-prepaid. Package it securely and
insure it. You will be charged for parts and labor if the warranty period is
expired or the product is proves to be misuse, abuse or unauthorized repair
or modification.
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