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Unpacking and Special Handling Instructions

This PEP product is carefully designed for a long and fault-free life; nonetheless, its lite expectancy can

be drastically reduced by improper treatment during unpacking and installation.

Observe standard anti-static precautions when changing piggybacks, ROM devices, jumper settings
etc. If the preduct contains batteries for RTC or memory back-up, ensure that the board is not placed
on conductive surfaces, including anti-static plastics or sponges. These can cause shorts and damage
to the batteries or fracks on the board.

When installing piggybacks, switch off the power mains.

Furthermore, do not exceed the specified operational temperature ranges of the board version ordered,

If batteries are present, heir temperature restrictions must be taken into account.

Keep all the original packaging material for future storage or warranty shipments. If it is necessary to
store or ship the board, re-pack it as it was originally packed.
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PEP Modular Computers® Two Year Limited Warranty

We grant the original purchaser of PEP products the following hardware and system warranty. No other warranties that
may be granted or implied by anyone on behalf of PEP are valid unless the consumer has the express written consent of
PEP Modular Computers.

PEP Modular Computers warrants their own products (excluding software) to be free from defects in workmanship
and materials for a period of 24 consecutive months from the date of purchase. This warranty is not transferable nor
extendibie to cover any other consumers or long term storage of the product.

This warranty does not cover products which have been modified, altered, or repaired by any other party than
PEP Modular Computers or their authorized agents. Furthermore, any product which has been, or is suspected of
being damaged as a result of negligence, misuse, incorrect handling, servicing or maintenance; or has been damaged as a
result of excessive current/voltage or temperature; or has had its sertal number(s), any other markings, or parts thereof
altered, defaced, or removed will also be excluded from this warranty.

A customer who has not excluded his eligibility for this warranty may, in the event of any claim, return the product at
the earliest possible convenience, together with a copy of the original proof of purchase, a fuil description of the
application it is used on, and a description of the defect; to the original place of purchase. Pack the product in such a way
as to ensure safe transportation (we recormend the original packing materials), whereby PEP undertakes to repair or
replace any part, assembly or sub-assembly at our discretion; or, to refund the criginal cost of purchase, if appropriate.

In the event of repair, refund, or replacement of any part, the ownership of the removed or replaced parts revens to
PEP Modular Computers, and the remaining part of the original guarantee, or any new guarantee to cover the
repaired or replaced items, will be transferred to cover the new or repaired items. Any extensions to the original guarantee
are considered gestures of goodwill, and will be defined in the "Repair Report” returned from PEP with the repaired or
replaced item.

Other than the repair, replacement, or refund specified above, PEP Modular Computers will not accept any liability
for any further claims which result directly or indirectly from any warranty claim. We specifically exclude any claim for
damage to any system or process in which the product was employed, or any loss incurred as a result of the produet not
functioning at any given time. The extent of PEP Modular Computers liability to the customer shall not be greater
than the original purchase price of the item for which any ¢laim exists.

PEP Modular Computers makes no warranty or representation, either express or implied, with respect to its
products, reliability, fitness, quality, marketability or ability to fulfill any particular application or purpose. As a result,
the products are sold “as is,” and the responsibility to ensure their suitability for any given task remains the purchaser's.

In no event will PEP be liable for direct, indirect, or consequential damages resulting from the use of our hardware or
software products, or decumentation; even if we were advised of the possibility of such claims prior to the purchase of, or
during any period since the purchase of the product.

Please remember that no PEP Modular Computers employee, dealer, or agent are authorized to make any
modification or addition 10 the above terms, either verbally or in any other form written or electronically transmitted,
without consent,

COct 22, 1996 © 1996 PEP Modular Computers Page 0-3
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Chapter 1 Introduction

1. INTRODUCTION

1.1 Product Overview

In automotive and industrial applications, drivers with common Ve are extensively used to switch power to ground
referred loads. The major advantage of these types of drivers is that if a load is inadvertently shorted to ground, it is
protected from being activated. Common Vec drivers have the ability to sense a short and consequently open the power

switch and disable the load.

1.2 Ordering Information

Name Description Order Number
PB-DOUT2 Industrial piggyback, 16 digital 5230-29 Old
optoisolated outputs, 1A/24V, short | 3082 New
circuit and overload protection,
diagnostics
May 8, 1995 ® 1995 PEP Modutar Computers

Page 1-1




Chapter | Introduction

PB-DOUT?2 User’s Manual

1.3 Specifications

ID code

Digital output

Maximum operating voltage
Over voltage shutdown
Mazimum voltage peak
Maximum voltage DC
Maximum current per channel

Maximum transient current per channel

Maximum transient current for all channels

1o, FiSE time

to fall time

Row

Error flags
Protective features

Isolation voltage

$ED

16 channels, optoisolated, common Vec
28 volis

35 volts

80 volt transient

35V DC

1A

3.75A

6A

15

21Ls

1.30Q

1 x error (common} / 4 channels

1 x thermal error / 4 channels, with

overload; overvoltage; short circuit; high temperature;
inductive load

500v
Power consumption
5V/200mA
Temperature range
-40°°C to +85°C
Piggyback size
=&Y Width: 43mm
Length: 100mm
Depth: [2mm
VMOD-2 interface
Two sets of twin row header pins providing all necessary
communication paths and a mechanical mounting method
Page 1-2 © 1995 PEP Modular Computers May 8, 1995
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Chapter 1 Introduction

1.4 Board Overview

Component Side

Power
ST101 Regulator

( |

N

TTl's Optocouplers

Solder Side

Logic

|sT102

May 8, 1995 © 1995 PEP Modular Computers
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1.5 Features

= 16 optoisolated channels, common Vee.

»  Driver device which provides each power switch with individual ON/OFF control.

*  Maximum operating voltage of 28V, transients up to 80V.

*  Extensive protection - overload, over voltage, high temperature, inductive load.

*  Easy maintenance (quick to replace) in the unlikely event of failure/damage.

+  Full electronic and mechanical compatibility with the VMOD-2 board,

*  Full electrical and mechanical compatibility with the extensive range of VMOD-2 piggybacks.
+  All necessary VMEDbus lines are available on the piggyback.

+  QGalvanically opteisolated VME to external, and external to external interfaces.

1.6 Advantages

*  High current output, 1A continuous per channel.
*  Short load protection.

»  Over voltage protection.

»  Diagnostic.

. 1.7 Typical Applications

The PB-DOUT?2 is typically used where loads have to be protected from being energized.

1.8 Related Publications

VMEbus Specifications Revision Cl
LMD 18400 Data Sheet - reprinted at the end of this manual with kind permission of National Semiconductor
VMOD-2 Users Manual from PEP

Page 1-4 © 1995 PEP Modular Computers May 8, 1995
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1.9 Block Diagram

VMOD USER'S INTERFACE

OPTO- |
COUPLER}

OPTO-COUPLERS)

DRIVER | _":| DRIVER

OPTO-COUPLERS

DATA-BUS

VMOD'S VMEbus INTERFACE

May 8, 1995

© 1995 PEP Modutar Computers Page 1-5



Chapter 1 Introduction PB-DOUT2 User’s Manual

This page has been intentionally left blank

Page 1-6 © 1955 PEP Modular Computers May 8, 1995



PB-DOUT?2 User’s Manual Chapter 2 Configuration

2. CONFIGURATION

There are no jumpers to configure on the PB-DOUT2 board itself,

2.1 VMOD-2/IMOD Jumper Configuration

In order for the PB-DOUT2 to be put into use on either the VMOD-2 or IMOD hoards, the IRQ and Base Address jumper
settings on these boards must be correctly configured.

§ For more details on these jumper configurations, please refer to the VMOD-2 or IMOD user manuals.

Mar 20, 1995 © 1995 PEP Modutar Computers Page 2-1
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3. PROGRAMMING

The base address of the PB-DOUT?2 in the upper piggyback position (location A) is the same as that set for the VMOD-
2/IMOD used (default: $87FE2400/$F70000), whereas the base address in the lower piggyback position (location B) is
+$80 of that set for the VMOD-2/IMOD (default: $87FE2480/$F70080).

3.1 PB-DOUT2 Address Map

Address Byte/Word Access Function
BASE+$00 Word Write Output Register
BASE+300 Byte Read Status Register
BASE+3$40 Byte Read ID Byte

3.1.1 Output Register ($00)
The output port of the PB-DOUTZ consists of sixteen unidirectional lines. Access 1o each line is made by writing a word

to the output register. The input function is a read back of the status register. The output function sets the relevant bits,
A logical “1” (high) switches the relevant output on.

15 14 13 12 E) 10 8 8 7 4] 5 4 3 2 1 0

BASE-+$00 [our1s | out14 loutsa|ouriz |ourtt Jourse Jouts Joursour7]ours[ourslourd|ourafourzouri fourd]

May 8, 1995 © 1995 PEP Modular Computers Page 3-1
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3.1.2 Status Register ($00)

This register contains the error status of the output port. If the status is read as $FF no error has occurred. A logical *0”
is returned for the corresponding error bit,

7 6 5 4 3 2 1 0

BASE+$00| 7S4 | E4 753 E3 782 E2 TS1 E1

Error Description

Name Description

Ex Error on output device

TSx Thermal error on output device
El Outputs 00 to 03

E2 Outputs 04 to 07

E3 } Outputs 08 to 11

Ed4 Outputs 12 to 15

TS1 Thermal error outputs 00 to 03
TS82 Thermal error outputs 04 to 07
TS3 Thermal error outputs 08 to 11
T54 Thermal error outputs 12 to 15

If required an emergency off switch can be configured by applying a typical voltage of 24V to EXoff+ (pin 5) and EXoff-
(pin 6), which switches off all outputs (00 to 15) simultaneously.

3.1.3 ID Register (540)

This register contains the ID byte, allowing automatic recognition of the piggyback fitted to the VMOD-2 or IMOD.
This feature is particulary useful in a system with several piggybacks fitted. The ID byte is read using a byte read access.

PD-DOUTZ2 ID byte =$ED

Page 3-2 © 1995 PEP Modular Computers May 8, 1995
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4. PINOUTS

The PB-DOUT2 has three sets of connectors. ST100 is the rearmost row of 15 pins directly next to ST101 with 30 pins.
At the front end of the piggyback there is ST102 with 26 pins,

4.1 Main Board

Figure 4.1.0.1: Board Connector Overview

FPin 1
Pin 1
Pin2
ST100
Pin 15 Pnza

4.1.1 ST100 Connector

The ST100 connecter is fitted into the socket row BUOA or BUOB on the IMOD and VMOD-2, depending if there is one
or two piggybacks to be fitted.

Pin # Signal

! 1 GND

\ 2 Vee

E 3 N/C
’ 4 N/C

| 5 N/C
6 DS1*

7 D15

8 D14

9 D13

10 12

11 D11

12 D10

13 D09

14 108

15 GND

* Active Signal Low

May 8, 1995 "© 1995 PEP Modular Computers Page 4-1
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4.1.2 S8ST101 Connector

The ST101 connector is fitted into the socket row BU1A or BULB on the IMOD and VMOD-2 (depending if there is one
or two piggybacks to be fitted) to the VMEDbus interface logic. Not all of the pins shown are used by the PB-DOUT2.

* Active Signal Low

4,1.3 ST102 Connector

Pin# Signal Pin# Signal
1 N/C 2 N/C
3 N/C 4 N/C
S R/W* 6 N/C
7 RESET* 8 DTACK*
9 N/C 10 CS*
11 N/C 12 N/C
i3 D7 14 DSO*
15 D6 16 N/C
17 D3 18 A6
19 4 20 N/C
21 D3 22 N/C
23 D2 24 N/C
25 D1 26 N/C
27 DO 28 N/C
29 GND 30 Ve

The ST102 connecior is fitted into the socket row BU2A or BU2B on the IMOD and VMOD-2 (depending if there is one
ot two piggybacks to be fitted), directly to half of the 50-way VMOD-2 front panel connector, and ultimately to the

user’s external interfaces.

Pin# Signal Pin# Signal
1 Vext 2 Vext
3 Vext 4 Vext
5 EXoff+ 6 EXoff-
7 QUT0 8 QUTI
9 ouUT2 10 QUT3
il QuUT4 12 OUTS
13 QUTs 14 ouUT?
15 QUTS 16 QUTo
17 OUT10 1§ QUT11
19 OUT12 20 QUT13
21 QUT14 22 QUTILS
23 GNDext 24 GNDext
25 GNDext 26 GNDext

Page 4-2
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4.2 VMOD-2/IMOD Front Panel

Figure 4.2.0.1: VMOD-2/IMOD Front Panel

Even Pins

Pins50 |

®

=
»
.
.
.
.
s
.
e
o
o
o
e
.
o
®
°
®
.
*
®
.
.
.
o
H

I I T Y Y Y Y Y YT T Y I

OCdd Pins

_——— Pin 49

Chapter 4 Pinouts

Pin2 ~ | Pin 1
VMOD-2
®
Piggyback A

Pin # Signal Pin # Signal
50 Vext 49 GNDext
48 Vext 47 Vext
46 EXoff+ 45 EXoff-
44 QUTO 43 QUT1
42 QUT2 41 OuUT3
40 QUT4 39 QUTS
38 QUT6 37 QuUT7
36 QuUTs 35 OouUT9
34 OUTI10 33 QUTI11
32 QUTi2 31 ouUT13
30 QUT14 29 QUTIS5
28 GNDext 27 GNDext

126 | Reset+Vcc | 23 [  ResetGND 1]
Piggyback B

Pin_# Signal Pin # Signal
24 Vext 23 GNDext
22 Vext 21 Vext
20 EXoff+ 19 EXoff-
18 QUTO 17 QUT!
i6 QuT2 15 ouUT3
14 QUT4 13 QUTS
12 QUT6 11 QU7
10 QUTS 9 ouUT9
8 QUT10 7 QUT11
é OuUT12 5 QUT13
4 QUT14 3 QUT15
2 GNDext 1 GNDext

May 8§, 1995 © 1995 PEP Modular Computers Page 4-3
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The relevant half of the VMOD-2 and IMOD front panel 50-way connector (pins 1..24 for lower position and pins 27..50
for upper) assumes the relationship of PB-DOUT? signals and its ST102.

An optional 50-way header behind the front panel connector has an identical pin-out to the front panel connector. It is
provided for applications where the flat band cable is to be routed internally, or where an alternative front panel is to be
fitted and used. In some cases, cables can be routed through the systems interior i.e. to the back panel {from this optional
connector) and some from the external connector on the front panel. In deing so take care not to exceed the fan out ability
of the piggyback’s driver circuits.

Note

With systems that have more than one of this type of connector , or which use several YMOD-2 or
IMODs with various piggybacks, it is advisable to put a drop of paint on the back of the mating
connector and on the front panel of the VMOD-2 or IMOD, for correct connection. The connector splits
virtuaily in half (pins 1-24 and 27-50) for connection to the rear piggyback location.

Page 4-4 © 1995 PEP Modular Computers May 8, 19935
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Chapter 4 Pinouts

4.3 VYMOD-2D Front Panel

Figure 4.3.0.1: VMOD-2D Front Panel

Pin §0 | | # || — Pin17

& -
832 It~ Pin 33
080 |
Sp
2021
050
o 3 -
4]
o0
%o
2o
3o
| S33 4t Pin 18
\;@_)
VMOCD-2D
Piggyback A
Pin # Signal Pin # Signal Pin # Signal
50 Vext 33 Vext 17 GNDext
49 Vext 32 EXoff- 16 EXoff+
48 QUT0 31 OUT2 15 QUT1
47 OUT3 30 QU5 14 OUT4
46 QUT6 29 OUTS8 13 QUT?
45 QuUT9 28 OUTH 12 QUTIO
44 QUT12 27 OUT14 11 QUTI3
43 QUT15 26 GNDext 10 GNDext
| | 42 { Reset+Veec | I | 9 |  Reset GND |
’ Piggyback B
Pin # Signal Pin # Signal Pin # Signal
25 Vext
41 GNDext 24 Vext 8 Vext
| 40 EXoff+ 23 QUTO 7 EXoff-
: 35 OUT] 22 QUT3 6 OUT2
38 OUT4 21 OUT6 5 QUTS
37 QUT? 20 QUT9 4 OUT8
36 QUTI10 19 QUT12 3 OUT11
35 OUT13 138 QOUT15 2 QUT14
34 GNDext 1 (GNDext
May §, 1995 © 1995 PEP Modular Computers Page 4-5
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4.4 VMOD-2 / VMOD-2D Pinout Relationship

Piggyback A
Signal VYMOD-2 YMOD-2D Signal YMOD-2 YMOD-2D
Pin # Pin # Pin # Pin #
Vext 50 50 GNDext 45 17
Vext 48 33 Vext 47 49
EXoff+ 46 16 EXofi- 45 32
QUTO 44 43 QUT1 43 15
QUT2 42 31 QuUT3 41 47
OUT4 40 14 QUTS 39 30
QUTE 38 46 QUT7 37 13
OUTS8 36 29 ouUTY 35 45
OUTI10 34 12 QUT11 33 28
QUT12 32 44 QUT13 31 11
QUT14 30 27 QUT15 29 43
GNDext 28 10 GNDext 27 26
Signal YMOD-2 VYMOD-2D Signal YMOQOD.2 VYMOD-2D
Pin # Pin # Pin # Pin #
Reset +Vcc 26 42 Reset GND 25 9
Piggvback B
Signal YMOD-2 VMOD-2D Signal YMOD-2 YMOD-2D
Pin # Pin # Pin # Pin #
Vext 24 25 GNDext 23 41
Vext 22 g Vext 21 24
EXoff+ 20 40 EXoff- 19 7
QUTD 18 23 OUT1 17 39
QUT2 16 6 OUT3 15 22
OUTY 14 38 QUT5 13 5
OUT6 12 21 OUT7 11 37
QUTS 10 4 oUT9 9 20
OUT10 & 36 QuUT11 7 3
OUT12 6 19 QUT13 5 35
OUT14 4 2 QUT15 3 18
GNDext 2 34 GNDext 1 1
Page 4-6 © 1995 PEP Modular Computers May 8, 1995
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5. INSTALLATION

5.1 VMEbus Connection

Caution!

Before instailing or removing any VMEbus boards, always turn off the power to the bus and any
external peripherals.

Inserting or removing modules, while the power is on, could result in damage to the VME module or
peripherals interface.

Please refer to VMOD-2/IMOD user’s manual for details on installing or removing.

Note

The VMEbus backplane uses automatic daisy-chaining (no BG/IACK jumpers), theré;fpre does not need
to be configured by the user.

For users with VBP backplanes, please refer to the VBP Users Manual for configuration information,

May 8, 1995 © 1995 PEP Modular Computers Page 5-1
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5.2 Installing the PB-DOUT2

The PB-DOUT2 may be plugged into any free piggyback position (A or B) on the VMOD-2 or IMOD. Please
ensure the correct location before fitting.

Note
1. One connector on the PB-DOUT2 has fewer pins than the other.

2. 8T101 has two-rows which are to fit the front two-rows of the VMOD-2 amd IMOD three-row
interface socket. Take care to ensure that the piggyback is in its correct position.

Figure 5.2.0.1: PB-DOUT2 Installation Overview

Opticnal
on-board
B0-way
Header

Positiont A

VMOD-2's

VMEbus
Connector
(96-Way )
38T102 Short ST101 Long
Connector e Connector
(26-Way) B ' {30-Way)

Mechanical fastening and support is provided by the two interface connectors. In addition, the piggyback can be attached

to the motherboard by screws and stand-off pillars at the front end of the piggyback, and at the corresponding location an
the VMOD-2 and IMOD at the two holes provided for this purpose.

Page 5-2 © 1995 PEP Modular Computers May 8, 1995
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5.3 Troubleshooting

This section is intended to assist users of the PB-DOUT? piggybacks to quickly resolve any problems they may
encounter in their application.

Prahlem Possible Cause or Solution

None of the externally connected | 1) The external interface connector has been connected to the wrong half of
devices have communications the front panel connector (i.e. pins 1 to 24 instead of pins 27 to 50 for
with the PB-DOUT2’s outputs upper piggyback position).

Move the piggyback to another location and test from there before
rewiring the interface cable. See Chapter 5 for precise pinouts,

2) The piggyback has been accidently set back one whole pin-row so that
only half of its cutput connectors are connected to the external interface,
and its inputs are wrongly connected to the VMOD-2's logic interface or
power.

Check the physical board configuration.

3) The piggyback has been displaced on the ST1 and ST2 connectors by 180
degrees.

Check the physical board configuration.

If such a connection as 2) or 3) have been made then the piggyback has been
designed in such a way that no damage to it or the VMOD:-_Z should occur, If,
however, the piggyback or VMOD-2 has become damaged through
misconnections of this kind, the PEP warrenty is invalidated.

4) An optoisolated version of the board has been fitted anf the external
supply is not provided or the external power supply unit has been turned
off, has exceeded the current limit, or has had a fuse failure.

Check the power supply unit.

An unknown problem prevents | If the VMOD-2 functioned previously and has been reconfigured for a PB-
the VMOD-2/PB-DQUT2 SIO4A, the following can determine the fault.

configuration from functioning,
13 Test the PB-DOUT2 at another location or on another VMOD-2.

2) Ifthe piggyback functions after trying 1), check for damaged or burnt
tracks.

3) If the piggyback does not function after 1), the fault probably lies with
the piggyback or application software.

4) Check that the sertal channels are correctly ferminated at the external end,
and have a ground reference.

May 8, 1995 © 1995 PEP Modular Computers Page 5-3
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5.4 General Notes for Using the System

Having designed a system, it is necessary to keep it in good working order. The three biggest risks to the system occur
when:

. Connecting peripherals, disk-drives, printers, terminals and external power sources;

. Adding or changing modules, address settings and locations, etc;

. Becoming complacent and not referring to the manuals when altering or adding modules.
These risks can be reduced by:

. Checking the electrical compatibility of all devices to be connected;

. Ensuring that they are powered from the same mains supply branch (phase) and grounded to the same reference
point;
. Shutting down all power before making or breaking any connections to modules or attachments to the system,

including power to the peripherals;
. Observing sensible static protection procedures before handling any modules, piggybacks or memory IC's;
. Keeping all manuals available by the system and refer to them when required.
Some tips are:-
PEPCards are not over sensitive to static, but it is generally advisable to observe normal antistatic procedures.
When configuring the module, it should not be taken out of the original packing unless necessary. The clear packs can
be opened and the jumpers set, piggybacks added, etc. without removing the card. This prevents inadvertent shorting of
any on-board devices.
When inserting modules into a system, the power should be turned off and the mains lead not removed! The ground
wire prevents the rack floating with dangerous static voltages, which could destroy circuits on the module being

inserted.

The front panel of the module and the shell of the connector should be touched to any part of the rack before fitting.
This discharges any static from the user.

Modules should not be pulled straight out of a rack and the back of the front panel checked to see if there are cables to
unplug (such as the VSBC-1's 40-pin parallel on-board headers). Any leads should be disconnected from a module
before unscrewing the front panel and removing from the rack. It should be ensured that, when fitted, these cables have
enough play to allow the modules to be removed far enough to detach these cables. Modules should be put into the rack
before connecting any front-panel connectors.

The "pulled” jumpers should be parked on to one of the pins they would normally bridge, so they can be quickly
replaced.

It should be remembered to check the mains input voltage selector switch before installing or using any PSU!

A record should be kept of settings and a copy forwarded with any board returned te PEP for failure analysis.

Page 5-4 © 1995 PEP Modular Computers May 8, 1995
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System Configuration Record

System Configuration Record

Use this form to keep an up te date record of your systems conflguratien

| RACK #

| [ oouLe orTvee] [ Bastaporess | [Rotever avecton | [55 58

[ POWERSUPPLY | fua | pormoum | [rormoe meur 1 |
||ga:us BACKPLANE | e | = | [rermsmon SHNERE
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