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Preface

This manual describes how to cable, wire, program, and wse ERB-24
relay output boards with digital 1/0 boards, such asthe PIO-12.

This gude seves data agjuisition system designers, engineers,
technicians, programmers, scientists and aher users resporsible for
setting up,cabling, wiring, and writing programsthat accessthe
functionality of the ERB-24 bard. This guide assimes that you are
familiarwith data acquisition and rogramming principles and with you
particular appli cation.

The ERB-24 User’s Guide is organized asfoll ows:

i Chapter 1 kriefly describesthe features, applicaions, and accessries
suppated bythe ERB-24.

i Chapter 2 describes the feaures of the ERB-24in more detail and
provides a block diagram of the board.

1 Chapter 3 describes how to unadk and set upthe ERB-24 bard.
i Chapter 4 describes how to attach the ERB-24 to digital 1/0O boards.

i Chapter5 provides an example of accessingthe functionality of an
ERB-24 baard usinga PIO-12 bard and the BASIC programming

language.

i Chapter 6 provides troubeshoding information and information on
how to oltain technicd suppat and repairs for the ERB-24.

i Appendix A lists the spedfications for the ERB-24.
i Appendix B lists the conredor pin assignments for the ERB-24.

Anindex completes this guide.
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Features
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Overview

The ERB-24is a 24-channdl relay output board. This chapter describes
the feaures and typicd applicaions of the ERB-24 and the accessories
provided for the board.

The ERB-24 is compatible with the PIO-12, PIO-24, PIO-96, u.CPIO-12,
and uCPIO-24 dgital 1/0 boards. The ERB-24 s also compatible with the
digital 1/0 sedion d the DAS-1600Series and DAS-1200Series boards.

The ERB-24 provides the foll owing feaures:

24 doulbepole, doube-throw relays (dual form C)
3 A contad rating (120Vrms)

Built-in pover supgy

Screwteminals that accept 12222 AWG wire
LEDsthat indicate adivated relays

37-pin conredor

50-pin conredor

1-1



Applications

Thefollowing aretypicd applications for the ERB-24:
i Energy management

i Laboratory automation

i Product testing

i Processcontrol

1 Alam adivation

i Annurciator lighting

Access ories

The optional accessories for the ERB-24 bard include the foll owing:

i C-1800 - Cable for conreding an ERB-24to aPIO-12, PIO-24,
HCPIO-12,uCP0O-24,DAS-1600Series, or DAS-1200Series board.
The standard céble is 1.5feet long. The C-1800cableis avail able in
different lengths, if required. Referto the Keithley MetraByte caalog
for moreinformation on adering the C-1800in dfferent lengths.

1 CACC-2000 - Cable for conredingan ERB-24to a PIO-96 dgital
1/0 board.

i RMT-02 - Radk-mourtable enclosure. The RMT-02installs into any
standard 19-inch rack, such as aKeithley MetraByte RMF-06 o
RTT-02.

1 SFC-37 - 37-pin mating conredor for making custom digital inpus.

1-2 Overview
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Functional Description

Ead of the 24relays onthe ERB-24 bard is suppated byits own
cortrol line. Therelay is an eledromechanicd, dual form C (doute-pale,
doube-throw) modue capable of switching loads under program control.
The eledromedanicd relays offer zeto-leakage output currents.

Eac relay containstwo namally open contads and two namally closed
cortads. Eac contad can switch upto 3A (resistive) at 120Vrms

The ERB-24 provides bath a 37-pin and a 50-pin connedor. The 37-pin
conredor is provided for conredingto aPIO-12, PIO-24,uCPO-12, a
HCPIO-24 dgita 1/O board o to the 37-pin auxili ary connedor ona
DAS-1600Series or DAS-1200Series baard. The 50-pin conredor is
provided for conredingto a PIO-96 dgital 1/0 board.

A 5V signa applied to the correspondngrelay control pin onthe
conredor energizesthe relay. Onboard transisor drivers allow control of
the ERB-24 byany LSTTL- or NMOS/CMOS-compatible digital output
board.

The ERB-24 contains an annurciator LED for ead relay for purposes of
monitoring and troubeshodting. Each annurtiator LED lights when its
asciated relay is energized.

The board also containsits own power suppy. The powversuppy operaes
on 11%9230VAC and accets 15% voltage fluctuations. Operating
temperaures range from 0° to 60°C.

A block diagram of the ERB-24 bard is shown in Figure 2-1. Figure 2-2
shows the circuitry for asinge relay channel.

2-1
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Figure 2-1. ERB-24 Block Diagram

Figure 2-2. Typical Relay Channel
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Setup

This chapter describes how to set up you ERB-24 baard. If you
encourter any problemswith the board after settingit up, referto
Chapter 6 for troubeshoding information.

Unpacking the Board

Caution: A discharge of static eledricity from your hands can seriously
damage cettain eledricd comporents onany circuit board. It is
recommended that you wse wrist strap grounds when handing a board. If
awrist strap groundis na avail able, make sure that you dscharge static
eledricity from yourself by touching a grounded condvctor such as your
computer chassis(your computer must be turned off).

Wheneveryou tendle aboard, hdd it by the edges and avoid touching
any board comporents.

Use the following procedure to unpadk an ERB-24 baard:

1. Remove the board from its anti-static wrapping material. You may
wish to store the wrapping material for possble future use.

2. Insped the board for signs of damage. If damage is apparent, arrange
to return the board (see page 6-2).

3. Chedk the remaining contents of your padage againstthe padking

list to be sure your orderis complete. Report any misshngitems
immediately.

3-1



4. Onceyou have determined that the board is acceptable, seled the
appropriate AC line voltage, as described in the next sedion.

Setting the AC Line Voltage

Caution: Besureto set the AC line voltage for the voltage you areusing
before conneding the ERB-24 to line power. The default settingis 115V.

The115230ACLineVoltage Seledor is a 2-paosition slide switch located
as shown in Figure 3-1. To change the line voltage setting, slide the
switch to the appropriate setting (115V or 230V) marked onthe switch.

AC Line AC
37-Pin Connector Voltage Power
Selector Input

Screw Terminals /

|
v
{ TUHE D8O DD EE

OESHO)

0 0 0 0 0 0 0 @] 0 0 0
‘ J15, 50-Pin Connector ‘ f [ Transformer

@] 0 0 0 0 0 OAD/LOEDSD 0 0
mw

‘ Screw Terminals ‘

Figure 3-1. ERB-24 Board Layout

Onceyou have set the AC line voltage, youcan attach accesories and
wire applicaions to the ERB-24 baard, as discussed in Chapter 4.

3-2 Setup
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Cabling and Wiring

Onceyou have set upthe ERB-24, youcan attach accesories and wire
applicaionsto the board. This chapter describes the pin assgnments of
the conredors onthe ERB-24 and haw to attach the ERB-24 to dgital
1/0 boards.

Connector Pin Assignments

The ERB-24 bard contains two conredors: a 37-pin, D-type, male
conredor (J14) and a 50-pin conredor (J15), shown in Figure 3-1. The
pin assgnments of the 37-pin conredor areshown in Figure 4-1; the pin
assgnments of the 50-pin conredor areshown in Figure 4-2.
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N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

DIG COM
Relay 16
Relay 17
Relay 18
Relay 19
Relay 20
Relay 21
Relay 22
Relay 23
N/C

N/C

Pin 19
Pin 18
Pin 17
Pin 16
Pin 15
Pin 14
Pin 13
Pin 12
Pin 11
Pin 10
Pin9
Pin8
Pin7
Pin 6
Pin5
Pin4
Pin3
Pin 2
Pin1

&\.

Pin 37
Pin 36
Pin 35
Pin 34
Pin 33
Pin 32
Pin 31
Pin 30
Pin 29
Pin 28
Pin 27
Pin 26
Pin 25
Pin 24
Pin 23
Pin 22
Pin 21
Pin 20

Relay 0
Relay 1
Relay 2
Relay 3
Relay 4
Relay 5
Relay 6
Relay 7
Relay 8
Relay 9
Relay 10
Relay 11
Relay 12
Relay 13
Relay 14
Relay 15
DIG COM
N/C

Figure 4-1. Pin Assignments of the 37-Pin Connector (J14)
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Relay 7
Relay 6
Relay 5
Relay 4
Relay 3
Relay 2
Relay 1
Relay 0
Relay 15
Relay 14
Relay 13
Relay 12
Relay 11
Relay 10
Relay 9
Relay 8
Relay 23
Relay 22
Relay 21
Relay 20
Relay 19
Relay 18
Relay 17
Relay 16
N/C

Figure 4-2. Pin Assignments of the 50-Pin Connector (J15)

Pin1l
Pin 3
Pin5
Pin7
Pin9
Pin 11
Pin 13
Pin 15
Pin 17
Pin 19
Pin 21
Pin 23
Pin 25
Pin 27
Pin 29
Pin 31
Pin 33
Pin 35
Pin 37
Pin 39
Pin 41
Pin 43
Pin 45
Pin 47
Pin 49

Pin 2

Pin 4

Pin 6

Pin 8

Pin 10
Pin 12
Pin 14
Pin 16
Pin 18
Pin 20
Pin 22
Pin 24
Pin 26
Pin 28
Pin 30
Pin 32
Pin 34
Pin 36
Pin 38
Pin 40
Pin 42
Pin 44
Pin 46
Pin 48
Pin 50

Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd



Attaching to a PIO-12, PIO-24, uCPIO-12, or uCPIO-24

To attach the ERB-24 to a PIO-12, PIO-24,uCPIO-12, a uCPIO-24
digital 1/0 board, conned a C-1800cable to the 37-pin conredor onthe

ERB-24 (J14), as shown in Figure 4-3.

PIO-12, PIO-24,
HUCPIO-12, or
HUCPIO-24 board

ERB-24

Figure 4-3. Attaching to a PIO-12, PIO-24, uCPI0O-12, or pCPIO-24 Board

4-4
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Attaching to the DAS-1600 or DAS-1200 Series

To attach the ERB-24t0 aDAS-1600 ¢ DAS-1200Series board, first
attach the DAS board end o the PIO cable that comes with the DAS-1600
and DAS-1200Series boards to the PIO cable conredor (J2) onthe DAS
board. Next, instal the 37-pin D-type conredor of the PIO cablein the
conredor panel next to the main I/O conredor (J1) of the DAS-1600 @
DAS-1200Series board. Finaly, attach conredor J14 onthe ERB-24 to

the 37-pin D-type conredor of the PIO cable with the C-1800czble.
Figure 4-4 ill ustrates these conredions.

.

J2

Ji4

PIO cable C-1800 cable ERB-24

‘noooooooo|d

DAS-1600 or
DAS-1200 Series board

Figure 4-4. Attaching to a DAS-1600 or DAS-1200 Series Board
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Attaching to a PIO-96

You can attach upto four ERB-24 bardsto a PIO-96 dgital 1/0 board.
To attach an ERB-24to a PIO-96, conred the CACC-2000cable to the
50-pin conredor (J15) onthe ERB-24 bard and to the 50-pin conredor
onthe PIO-96, as shown in Figure 4-5.

ERB-24 ERB-24 ERB-24 ERB-24

/] Js (H J15 H J15 H 15

\ CACC-2000
ACC-2000 CAéc-zooo Cable CACC-2000
Cable

Cable Ne%\
[ I

[ ]
J4 J3 J2 J1

P10-96 board

Figure 4-5. Attaching to a PIO-96 Board
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Programming

This chapter provides an example of haw to adivate relays onthe
ERB-24 wsingaPlIO-12 dgital I/O board and BASIC asthe programming

language.

P10-12 Relay Signal Names

Table 5-1 lists the PIO-12 signal names and the correspondng ERB-24
relays.

Table 5-1. PIO-12 Relay Signals

Relay |Signal ||Relay |Signal
0 PAO 12 PG4
1 PA1 13 PC5
2 PA2 14 PG6
3 PA3 15 PC7
4 PA4 16 PBO
5 PAS 17 PB1
6 PAG 18 PB2
7 PA7 19 PB3
8 PQD 20 PB4
9 PCL 21 PB5
10 P 22 PB6
11 PC3 23 PB7
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BASIC Example

5-2

The following simple BASIC program adivates relays onthe ERB-24
used with a PIO-12 baard:

10 OUT &H313, &H80 'Sets all PIO-12 ports to output s
20 OUT &H310,1 ‘Activates relay 0 (Port A, Bit 0)
30 OUT &H311, 16 ‘Activates relay 20 (Port B, Bit 4)

40 OUT &H312, 3 ’Activates relays 8 and 9
'(Port C, Bits 0 and 1)

Programming
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Troubl eshooting

If your ERB-24 baard is nat operaing properly, use the informationin
this chapterto help youisolate the problem. If the problem appeas
serious enoughto require technicd suppat, referto page 6-2 for
information on hev to contad an applications engineet

Problem Isolation

If youencourter a problem with an ERB-24 bard, use the
troudeshoaing informationin Table 6-1 to try to isolate the problem.
Table 6-1 lists generd symptomsand passble solutions for problems

with ERB-24 bards.
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Table 6-1. Troubleshooting Information

Symptom Possible Cause Possible Solution
Board does nat The board is damaged. Contad the Keithley Applicaions
respond Engineeing Department; seepage 6-2.

Bad cable or cable nat conreded. | Chedk cable conredions. Replacecable
if defedive.

No A/C or power cord nd Ched power conredionsto baard.

pluggedin.

Intermittent Vibrations or loase conredions | Cushion source of vibration and tighten
operdion exist. conredions. Ched cable.

The board is overheding. Chedk environmental and ambient
temperaure. Seethe documentation for
your computer for spedficaions.

Eledricd nadse exists Provide better shielding a reroute
wiring.

Data appeasto be | An open conredion exists Chedk wiringto screwteminal.

invalid
inval Outputs nat indicating proper Chedk that the circuit is complete (are
level. bath relay conredions used?).

Youmay nedl to apply pul-upresisors
for the extemal source

If your board is nat operaing propedy after using the informationin
Table 6-1, referto the next sedion for information on hav to contact
an applicaions engineer

Technical Suppo rt

Before returning any equipment for repair, cdl the Keithley MetraByte
HardwareA ppli caions Engineeing Department at:

(508) 880-3000

Monday - Friday, 8:00A.m. - 6:00 pM., Eastern Time

6-2 Troubleshooting



An applications engineerwill help you dagnose and resolve your
problem overthetelephore. Please make sure that you heve the following
information avail able before youcdl:

ERB-24
Board

Digital 1/0 Board

Computer

Operating system

Softwar e package
(if applicable)

Compiler
(if applicable)

Serial #
Revision code
VAC line voltage

Type

Setlial #

Base address
Interrupt seledion

Manufacturer
CPU type

Clock speed (MHZz)
Math coprocesor
Amourt of RAM
Video system
BIOStype

DOS version
Windows version
Windows mode

Name
Version
Invoiceorder #

Language
Manufacturer

\ersion

8088, 286, 386, 486,
Pentium,
8 12 20 25 33
Yes No

CGA HeraleseGAVGA

3.0 3.1
Standard Enhanced
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6-4

If atelephoreresolutionis nat possble, the applications engineerwill
issue youa Return Material Authorization (RMA) numberand ask youto
return the equipment. Include the RMA number with any documentation
regarding the equi pment.

When returning equipment for repair, include the foll owing information:
i Your name, address and telephore number.

i Theinvoiceor order number and date of equipment purchase.

i A description d the problem or its symptoms.

i The RMA number onthe outside of the padage.

Repadkage the equipment, using the original anti-static wrapping, if
possble, and handingit with ground potedion. Ship the equipment to:

ATTN: RMA #
Repair Department
Keithley MetraByte
440 Myles Standish Boulevard
Taunton, M assachusetts 02780

Telephone (508) 880-3000
Telex 503989
FAX 508/880-0179

Notes: If youaresubmitting you equipment for repair under warranty,
you mustinclude the invoice number and cbte of purchase.

To enable Keithley Metrabyte to respondas quickly as possble, youmust
include the RMA number onthe outside of the padage.

Troubleshooting
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Specifications

Table A-1 lists the spedfications for the ERB-24.

Table A-1. ERB-24 Specifications

Feature Attribute Specification

Relays Quantity andtype 24 DPDT, dual form C
Contad materia Gold oweray silver
Contad rating 3A at 28VDC, resistive

3A at 120VAC, resistive
1.6A at 220VAC

Operaetime 20 msmaximum at rated vdtage
Release time 10 msmaximum
Life expedancy
Mechanica 10 operaions/minute
Eledricd 10° operaions/minute at
rated |oad

Environmenta | Operdingtemperaurerange | 0° to 60°C
Storage temperaure range -40° to +100°C

Humidity 0to 90% norcondensing
Power Input pover 115VAC +15% (2 A fuse)
Consumption 230VAC £15% (1 A fuse)

50/60Hz, 14.5VA maximum
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A-2

Table A-1. ERB-24 Specifications (cont.)

Feature Attribute Specification
Physicd Dimensions 16-incheslong by 4.75nches
wide by 2inches high
(40.6cmlong by 12.1cm wide
by 5.1cm high)
Weight 2.21b (1 kg)
Screwteminal wire spadng | 0.197inches (5 mm)
Screwteminal wire sizes 12-22 AWG
Mourting screws for boards | 4-40

Specifications



Connector Pin Assignments

This appendix contains the pin assgnments for the ERB-24 baard

conredors.

37-Pin Connector

Pin assignments for the 37-pin conredor, J14, onthe ERB-24 areshown
in Figure B-1.

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

DIG COM
Relay 16
Relay 17
Relay 18
Relay 19
Relay 20
Relay 21
Relay 22
Relay 23
N/C

N/C

Figure B-1. Pin Assignments for the 37-Pin Connector (J14)

Pin 19
Pin 18
Pin 17
Pin 16
Pin 15
Pin 14
Pin 13
Pin 12
Pin 11
Pin 10
Pin9
Pin8
Pin7
Pin 6
Pin5
Pin 4
Pin3
Pin 2
Pin 1

\

Pin 37
Pin 36
Pin 35
Pin 34
Pin 33
Pin 32
Pin 31
Pin 30
Pin 29
Pin 28
Pin 27
Pin 26
Pin 25
Pin 24
Pin 23
Pin 22
Pin 21
Pin 20

Relay 0
Relay 1
Relay 2
Relay 3
Relay 4
Relay 5
Relay 6
Relay 7
Relay 8
Relay 9
Relay 10
Relay 11
Relay 12
Relay 13
Relay 14
Relay 15
DIG COM
N/C
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50-Pin Connector

B-2

Pin assignments for the 50-pin conredor, J15, onthe ERB-24 areshown

in Figure B-2.

Relay 7
Relay 6
Relay 5
Relay 4
Relay 3
Relay 2
Relay 1
Relay 0
Relay 15
Relay 14
Relay 13
Relay 12
Relay 11
Relay 10
Relay 9
Relay 8
Relay 23
Relay 22
Relay 21
Relay 20
Relay 19
Relay 18
Relay 17
Relay 16
N/C

Pin1l
Pin3
Pin 5
Pin7
Pin 9
Pin 11
Pin 13
Pin 15
Pin 17
Pin 19
Pin 21
Pin 23
Pin 25
Pin 27
Pin 29
Pin 31
Pin 33
Pin 35
Pin 37
Pin 39
Pin 41
Pin 43
Pin 45
Pin 47
Pin 49

Pin 2

Pin 4

Pin 6

Pin 8

Pin 10
Pin 12
Pin 14
Pin 16
Pin 18
Pin 20
Pin 22
Pin 24
Pin 26
Pin 28
Pin 30
Pin 32
Pin 34
Pin 36
Pin 38
Pin 40
Pin 42
Pin 44
Pin 46
Pin 48
Pin 50

Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd
Gnd

Figure B-2. Pin Assignments for the 50-Pin Connector (J15)
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