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Warning!
To prevent electrical shock or energy hazards, interface
only with SELV( safety extra low voltage) equipment(IEC435).

Warnung!
Um einen elektrischen Schlag zu vermeiden, sind nur Sicher-
heits-Kleinspannungsstromkreise (SELV) anzuschlieRfen(IEC435).

Avertissement!
Pour éviter on choc électrique ou des dangers de
transfer d’énergie mettre en contacte seulement avec
les circuits a TBTS (trés basse tension de securité)IEC435.

Atencidn peligro!
Para impedir un choque electrico solo se debe conectar
circuitos de baja tension seguum norma IEC435.

Varoitus!
Sdhkdiskujen valttamiseksi liitd ainoastaan
turvallisuuspienjannite (SELV) laitteita (IEC435).

Varning!
FOr att undvika elektrisk chock eller annan fara
sd far endast SELV (Sdker extra 1lag spdnning)
utrustning anslutas (IEC435).

Waarschuwing!
Om een elektrische schok te vermijden, alleen aan
veiligheids lage spanning stroomcircuik (SELV)
aanslniken (IEC435).

Attenzione!
Per prevenire scosse elettriche o pericoli di fulminazione
si raccomanda di utilizzare solamente apparecchiature o
strumenti a bassissima tensione di sicurezza (IEC435).

Advarsel!
For at forebygge personskade eller anden skade,
ma der kun tilsluttes ekstra isoleret lavspandings-udstyr.

Advarsel!
For aa hindre elektrisk sjokk eller annen skade,
tilknytt dette utstyret kun mot utstyr med ekstra lav
spenning. (IEC435 / spenning lavere enn 42.4 Volt)






CHAPTER 1

MODULE SET OVERVIEW

1.1 GENERAL

This manual includes information on a series of boards that are
I/0 options for MicroVAX and MicroPDPll Q-bus processors, based
on BA200-series system enclosures. Each board may be wused by
itself on the Q-bus, but typically each is used with one or more
of the other boards to create a small I/O system.

These boards are especially appropriate for use in electrically
noisy environment, since most I/0O <circuits are electrically
isolated from the computer power. This allows a high common
mode voltage for the field signals.

The family includes the following modules:

IDV1S-A 16-BIT OPTO ISOLATED INPUT (M5026-P0)
IDV1S-B 16-BIT OPTO ISOLATED OUTPUT (M6029-P0)
IDV1s-C 16-BIT RELAY OUTPUT (M8005-P0)
IAV1S-B 4-CH ISOLATED D/A CONVERTER (A6007-PO)
IAV1S-A 4,12 CHANNEL A/D CONVERTER (A410-PO)
IAV1S-AA 16 CHANNEL A/D CONVERTER (A410-PA)
IAV1S-C 16-CHANNEL FLYING CAP. MULTIPLEXER (A029-PO)
IAV1S-CA 16 CHANNEL EXPANSION MULTIPLEXER (A029-PA)
IDV1S-D FIVE CHANNEL COUNTER MODULE (M7197-P0)

The IAV1S-C/CA 1is an add-on option to the 1IAV1S-A/AA A/D
converter. The 16 channels of the IAV1S-A can be expanded with
several IAV1S-C multiplexer boards for a higher number of
analogue inputs.

NOTE

The IxV1S module family for the BA200 series
Q-bus enclosure 1is software and functionally
compatible to the 1IxV1ll module family for
standard Q-bus enclosures, but have different
I/0-connectors.
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RELATED LITERATURE

The following manuals provide Q22-bus signal specifications and
provide added information on other Q-bus options respectively:

- BA2xx Enclosers

- Microcomputer Products Handbook

- Microsystems Handbook

- MicroVAX CPU Module User'’s Guide

— MicroVAX II Technical Manual

-~ MicroVAX Systems Maintenance Guide

These manuals are available through your 1local DIGITAL sales
office.

FCC/FTZ USER STATEMENT

This equipment generates, uses, and may emit radio frequency
energy. The equipment has been type tested and found to comply
with the limits for a <Class A computing device pursuant to
Subpart J of Part 15 of FCC rules, which are designed to provide
reasonable protection against such radio frequency interference.
Operation of this equipment 1in a residential area may cause
interference in which case the user at his own expense will be
required to take whatever measures may be required to correct
the interference.
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1.2 ADDRESS AND VECTOR ALLOCATION

To facilitate the use of the boards described in this manual,
the registers of all the boards are structured in the same
manner and arranged in the same sequence.

Per module, there are always four word addresses from the 1I/0
address range reserved even if only two are required (e.g. the
digital output boards).

The first register is always the Mode Register (MOD), which 1is

used by the test software and by the software handler to
recognize the type and function of the boards.

ADDRESS RANGE

The device address is to be set by switches within a range of
- 160000 octal to 177770 octal.

The I/O boards described here should be configqured with their
addresses in the following standard device address range:

modules without interrupt 171000 to 171370
modules with interrupt 171400 to 171770

Each range covers an address possiblity of 32(dec.) boards when
four registers are reserved per module (Figure 1-1).

Address Selection
15 14 13 12 11 1 9 8 7 6 5 4 3

2 1 0
11'1X X|X|X XJXJX XleX XLX[X_’

le<—— fixed switched progr.

Standard Addresses: 171000 to 171370 (without interrupt)
171400 to 171770 (with interrupt)

Figure 1-1: Address Selection
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VECTOR RANGE

The interrupt vector address is set by switches within the range
of 0 to 770 octal in increments of 10 octal.

Those modules with interrupt capability should be located in the
standard address range from 171400 to 171770. 1If the vector
bits 3 to 8 are switched to the same position as the address
bits, a vector range of 400 to 770 octal is available (Figure
1-1).

This vector range means 64 (decimal) vectors and 32 (decimal)
modules, because two vectors are reserved for every module with
interrupt capability.

Vector Selection
15 14 13 12 " 19 9 8 7 6 5 4 3 2 1 1)

0 OIOJO 0!010 XIXIX XIXIX XOIO

k<—— switched ——=y<- progr. =

Standard Vectors: 400 to 770

Figure 1-2: Vector Selection

NOTES

— The recommendations for address and vector ranges and
the factory configured addresses and vectors in this
manual refer to XXDP-diagnostic (MicroPDP11)
requirements of the 1IxV1S module set. The addresses
assigned by the XXDP diagnostic should be wused for
RSX11 handler software too.

~ The MDM diagnostic on MicroVAX needs other addresses
and vectors which have to be assigned in the floating
device address range if auto-configuration is wused to
run the diagnostic. See the standard address
configuration rules or use a configuration program to
assign the correct floating device addresses. The same
addresses and vectors which are assigned for MDM
diagnostic should then be used for the VMS handler.

- The IDV1S-B, 1IDV1S-C, IAV1S-B modules do not have
interrupt vectors, but it may be necessary to select
dummy vectors for the device handlers or for MDM
diagnostic.
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1.3 MODULE IDENTIFICATION

The module set can be identified by the software. Every module
type can be recognized by an 8 bit code in the high-byte of the
Mode Register (MOD).

This identification is wused in the diagnostic and driver
software to identify the function and register structure of each
module.

The identification code (octal) is divided into the following
function groups:

a. 000 to 037 Digital Input Modules
b. 040 to 077 Digital Output Modules
c. 100 to 107 Analogue Input Controller
"OR"-ed with connected to
110 to 170 Analogue Input Multiplexer Board
d. 200 to 207 Analogue Output Controller
e. 300 to 377 Special Modules (five channel counter)

The identification codes of the module family described here are
listed in the following table.

An installation protocol of the modules present can be obtained
with the test program, provided that the standard address range,
which is described in chapter 1.2, is used.
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o ————— +
! Identif. !
!Code (oct.) !
Fm—m———————— +
! !
! 004 !
! !
! !
! 040 !
! !
! !
! 042 !
! !
! !
! 100+* !
1 !
! !
! 100% !
! 1
! !
! 110%* !
1 !
! !
! 110%* !
! !
! 1
! 200 !
1 !
! 1
! 300 !
! !
e +

Module
Designation

M5026-P0
M6029-P0
M8005-P0
A410-PO
A410-PA
A029-P0O
AQ029-PA

A6007-PO

M7197-P0

F em e o o= e 4= 4= e o= 4= o= e e s o= e o= o= o= o= o= o o o= o= o= o= - o o=

IDV1S-A
16 Bit Opto Isolated Input

IDV1S-B
16 Bit Opto Isolated Output

IDV1S-C
16 Bit Relay Output

IAV1S-A
4/12 Channel A/D Converter

IAV1S-AA
16 Channel A/D Converter

IAV1IS-C
16 Ch. Flying Cap Multiplexer

IAV1S-CA

16 Channel Expansion Multiplexer

IAV1S-B
4 Ch. Isolated D/A Converter

IDV1S-D
Five Channel Counter Module

Table 1-1: Module Identification Codes

* the -PA versions are

modules
code.

NOTE

variations of the -PO

and thus they have the same identifier

_________________________________ <+
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1.4 COMMON INSTALLATION PARAMETERS

All modules described in this manual have the following common
parameters for both installation and use.

1.4.1 Module Format

The module size is a quad-high module format with a flush
bulkhead handle for the BA200 series Q-bus system enclosures.
The module handle provides Electro-Magnetic Conduction (EMC)
shielding that complies with FCC regulations.

1.4.2 BA200-series System Enclosure

The IXV1S modules have to be installed in BA200 series
enclosure. The enclosure has a 6-slot or 12-slot Q-bus
backplane and one or two modular power supplies.

The backplane implements the Q22-bus on AB rows of each slot.
The CD interconnect 1is implemented in all 12 slots. MicroVAX
systems use the DC rows of slots 1 through 3 for their
high-speed memory interconnects.

1.4.3 1Installation and Configuration Rules

The installation and configuration of the modules have to be
made according to the standard rules for BA200 series enclosures
and Q-bus backplanes.

Installation instructions e.g. can be found in the DEC manuals
MicroVAX CPU Module User Guide and Microsystems Handbook.
Detailled information about the installation of the 1individual
modules can be found 1in the particular module description in
this manual in the chapter "Installation".

NOTE

The IxV1S modules are flash handle modules.
When you wuse a flash handle module next to a
recessed handle module, you must install a metal
filler plate between the modules to meet FCC
regulation. The filler plate part number is
70-24071-01.
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1.4.4 1Installation Checkout on Micro-PDP1ll1

All modules can be tested with the same diagnostic program
CZIXV?? (except the 1IDV1S-D which has to be tested with the
diagnostic CzZIDV??). The following program sections can be used
to check for correct installation of one or several of the
modules.

- Print Configuration Table
The printout can be checked with Table 1-1 in chapter 1-3
of this description.

- Internal Logic Test
This test checks the internal registers of the selected
modules. This will also test modules with interrupts if
there are any installed.

Further test possibilities are given in chapter 1-5 and in the
diagnostic listing.

1.4.5 1Installation and Checkout on MicroVAX

Following MDM diagnostics can be used for the individual module
types:

GGSKMIDA for IDV1S-A (see Note)
GGSKMIDB for IDV1S-B
GGSKMIDC for IDV1S-C
GGSKMIDD for IDV1S-D
GGSKMIAA for IAV1S-A, IAV1S-AA
GGSKMIAA for IAV1S-C, IAV1S-CA
GGSKMIAB for IAV1S-B

The diagnostics are divided into several groups and will 1lead
the user through operation.

NOTE

The options in the diagnostic are named 1IxV11.
The IxV1S options are the BA200 series
enclosures versions and software compatible to
the IxV1l.
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1.4.6 User I/0O-Connector

The user I/0-connector is integrated in the module handle. Each
module has the same 50-pin D-type subminiature male connector
(plug). See figure 1-3 I/O-Connector Dimensioning. The module
connector has a slide latch assembly to 1lock the cable
connector.

Plug Assembly (Pin Contacts)

B 66.33 -
52.81
1
—
' / A 1
® ® &6 & &6 0 0 0 0 0 0 0 0 0 0 o
® & ¢ 6 0 &6 0 0 0 & 0 0 0 0 o -C} § g
® & © & 0 6 ¢ 5 0 O 0 00 0 o ./‘ hand ‘:2
L 7 _J
! 50—/ .
| 61.11 -
Figure 1-3: I/O-Connector Dimensioning

The maximum preferred cable connector depth from the surface of
the module handle is 40.6 mm. A cable connector depth greater
than those will abut on the inside of the system enclosure,
preventing skins/doors from closing. For example, the shielded
cable clamp assemblies from ITT/Cannon DD115386-92 or DD19977-4
or equivalent can be used.

Versions of the 50-pin I/O-connector are available for flat
cable or discrete wire connection. For FCC requirements the
user cable and the connector have to be shielded. The wire
shield has to be connected to the connector Gnd/handle Gnd.

Users which need single wire connections can use the H3031-A
screw terminal. To connect this screw terminal to a IxV1S
module, the adapter cable 2G-E10JA-0E (0.5 m 1length) or
equivalent have to be used. The pin arrangement on the screw
terminal is identical to those of the internal board connector,
see Figure 1-3.

In Figure 1-3 "I/O-Connector Pin Arrangement", the module
I/0-connector plug assembly is shown form handle front view. A
receptacle assembly (cable connector) is mirror image.
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8

Pin Assignments for Reference
Internal
\—@-‘ N VO-Connector gozrrrc}a Connector
[~

gE—— ; :

! ®/®\ Slide Latch 3 c
o®ae Assembly : F
%0 i ;

® 9 K
@ @ 10 h
D) ® D) 12 N
® 13 P
(ORD) 14 R
®@ 15 s
©o® 50 Position 1€ T
® ® ® B D- Connector 19 W
@ 20 X
@ Plug Assembly 21 Y
® ®@ (Pin Contacts) 23 AL
® _ @ 24 BB
® 25 cc
® ® 26 DD
® 2 Fr
@ @ 29 HH
O] ® 30 JJ
@ 31 KK
®a® % M
@ @ @ 34 NN
® % AR
@ @ 37 SS
38 T
\--._J 39 uu
40 w
o Eé
[~ Module Handle “
L/-\_/// Front View Eg not used
48

Figure 1-4: 1I/0O-Connector Pin Arrangement
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1.4.7 Environment (per DEC Standard 102, Class C)

Operating Temperature +5 to 50 degrees celsius *
Relative Humidity 10% to 90% noncondensing.
Airflow Sufficient airflow must be

provided to limit the temperature
rise across the module to:

<10 degrees celsius for inlet
temperature below 55 deg. celsius

* Lower the maximum temperature by 1 degree celsius for every
1000 feet (300 m) of altitude above 8000 feet (2400 m).
Normally, the modules should be mounted 1in a DEC standard
enclosure, which is fitted with fans.

NOTE

These are the design limits. Lower
temperature 1limits will serve to increase the
lifetime of the module.

1.5 MAINTENANCE

This chapter refers to the IxVll-module set diagnostics. The
IxV1l is the standard Q-bus enclosure version. The IxV1S is the
module set for BA200 series enclosures. Both module families
are software compatible.

NOTE

The testconnectors which are wused for the
IxV1l-modules and described in Appendix B have
to be used for the IxV1lS-modules too, but the
adapter cable 2G-E10SA-0L (see Appendix B) is
needed to install the testconnectors on 1IxV1S
modules.
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1.5.1 Module Family Diagnostic for LSI 11 - Processors

The module set described is tested by the diagnostic CZIXVv?2?
"IDV11/1IAV11 I/O Module Family" DIAG (except the Five Channel
Counter Module M7197, in which case the Five Channel Counter
DIAG CZIDV?? has to be used). Each module contains one LED,
which is on when the module is being tested.

There are four diagnostic program sections which may be used for
field tests.

- Print Configuration Table
With this routine, one module or a set of modules can be
identified with the device address, the module identification
code and its selected operation mode. The standard address
range should be used on this test.

- Internal Logic Test
This test section performs detailed tests on each separately
accessible part of the device.

- Device I/O Tests
Some test equipment is necessary in this test section. The
"Digital I/0 Test Connector" for the digital I/O modules, the
"Analogue Input Test Connector" for the analogue input modules
or one of the "Analogue Output testconnectors" for the
analogue output modules. The test connectors are described in
Appendix B "Field Test Equipment".

- I/0 Line Check
Specifically selectable tests allow the user to read or write
the wuser interface of the chosen device. User lines can be
set or monitored for the digital I/O modules. This test can
be wused to calibrate the analogue I/O modules. Calibration
procedures of the analogue modules are described in the
individual module descriptions.

The use of the diagnostic and a test description are included in
the diagnostic listing.
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1.5.2 Module Diagnostics for MicroVAX-Processors

The different modules can be tested with following MDM
diagnostics:

GGSKMIDA for IDV1S-A
GGSKMIDB for IDV1S-B
GGSKMIDC for 1IDV1S-C
GGSKMIDD for IDV1S-D
GGSKMIAA for IAV1S-A, IAV1S-AA
GGSKMIAA for IAV1S-C, IAV1S-CA
GGSKMIAB for IAV1S-B

The diagnostic programs are equally structured. The tests are
divided into six groups:

- the Configuration Procedure
that verifies that the addressed module is the correct
device for the selected program

-~ the Verify Mode Functional Tests
which are testing the module-functionality without
manual intervention of the operator

— the Verify Mode Exerciser
which 1is wusing all verify mode functional tests
together

- the Service Mode Functional Tests
which are testing the modules completely and require to
connect test equipment, as described in Appendix B

— the Service Mode Exerciser
which simulates the intense use of the module under
normal system conditions

- the Service Mode Utilities
which allow the operator to test module functions in a
dialog mode

NOTE
To run MDM diagnostic in onto configuration,

other addresses and vectors have to be assigned
as used in this manual, see chapter 1.2.
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1.5.3 Maintenance Philosophy

Module replacement is the suggested maintenance technique. The
recommended spare parts are the complete boards (see Appendix
"Shipping List").

NOTE

Before starting any system checkout that may
affect field signals produced by the 1I/O
modules, for example running the diagnostics,
contact the customer and take appropriate safety
precautions.



CHAPTER 2

IDV1S-A 16 BIT OPTO ISOLATED INPUT (M5026-PO0)

2.1 GENERAL DESCRIPTION

The IDV1S-A is an isolated digital input module (M5026-P0)
for the Q-bus. It accepts up to 16 single optically
isolated inputs used for monitoring voltages where noise
immunity or common mode rejection is important. The 16 bit
data are read by programs and transferred to the processor
Oor memory.

The input line bit 15 is selectable for interrupt by program
and generates an interrupt at the leading edge (ON-going
signal) and/or at the trailing edge (OFF-going signal).

The standard input range is 24 to 42 vdc. In this range,
the input switching delay can be changed by a programmable
contact bounce eliminator to three different values.

In addition, a programmable low level input range for 1low
speed, low power 5 Vdc signals and usable for TTL or MOS
inputs is selectable.

IDV1S-A FEATURES

- 16 single optically isolated inputs

- interrupt capability on input line bit 15

- interrupt generating signal edge is programmable
- programmable contact bounce eliminator

- standard input range from 24 to 42 vdc

- programmable low level range for 5 Vdc signals

- module identification code readable by program
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Ji (Bit 15 only)
Interrupt INTERR.
Circuit -
(a4 .
o > DATA "
}—-
=2

o - READ @
Ll 1
= (1 of 16) .
=
o 9,1k

IN1
o | O- A +5
' (-)
(a4
w ’_ - —| Contact
; SZ | ~ | /[  Bounce

Eliminator
Ll
IN2
O -
(+)

Figure 2-1: 1IDV1S-A Simple Block Diagram (M5026-P0)
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2.2 SPECIFICATION

Module Designation

Identification
Module Size

Power Requirements
Bus Load

INPUT CIRCUITS

No. of Digital Inputs

Standard Input Range

Contact Bounce
Eliminator
(Software selectable)

Low Level
Input Range
(Software selectable)

Hysteresis

Isolation Voltage

Interchannel Isolation

BUS INTERFACE

Register Addressing

Interrupt Vector

Priority Level

M5026-P0

004 octal (identification code
when reading the MOD register)

Quad high Module (for BA200
enclosures)

5,0 vdc at 720mA +5%

1 DC-Load; 2 AC-Load

16 two wire optocoupler inputs

24 to 42 vdc at 2,6 to 5,2mA;
ON voltage 11V minimum;

OFF voltage 4,2V maximum;
Max. input voltage 42V

Default debounce delay is 5 millisec
+30%; programmable to 500 microsec
+60% or 10 msec +20%

Min ON-voltage is 4,2 vdc at
0,46mA; max. input frequency
is 50Hz on 50% ‘duty cycle;
Max. input voltage 42V

Approx. 0,55V for both input
ranges

Inputs to Computer Gnd 1000 vdc
or peak ac

250 vdc or peak ac

Switch selectable over the 4K I/0
address range; occupies a 4 word
address with one word unused

Switch selectable from 000
to 770 octal

BR4 (jumper selectable level 5 or 6)

Page 2-3
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2.3 INSTALLATION

2.3.1 ©Site Considerations

The IDV1S-A has two bus interface connectors that plug into a
Q-bus slot. These connectors have signals which are defined in
the Q-bus specification. The interrupt priority of the module
is determined by the position on the Bus (position dependent
configuration). The closer a device 1is 1located to the
processor, the higher its priority.

2.3.2 Interconnections

Interfacing the IDV1S-A to the user’s device is done via the 50
pin D-type male connector. A 50 conductor flat cable or a user
made twisted pair cable may be used for field connection. The
pin assignment and the signal description can be found in
chapter 2.5.

General informations about the wuser 1I/O-connector and the
physical requirements are given in Chapter 1.4.6.

2.3.3 1Initial Operation

Selecting the IDV1S-A Device Address

The device address 1is the I/O address assigned to the
MOD-register. The device address 1is selected via a 1l0-pole
switch (Figure 2-4). The switches allow the device to be set
within a range of 160000 octal to 177770 octal. The standard
address range for this module is from 171400 to 171770 in
increments of 10 octal (Figure 2-2).

15114 13 121 19 ‘9 8 7 6 5 4 3 2 1 [
1 1 1 1 g P 1 1 X X X X X
. _ l l l ’ l \ Factory configured
L°9?°a} 1= o within Standard
Logica p= ON OFF OFF ON ON X X X X X Address Range

L || | | G7ieno w0

S10 S9 S8 Ss7 S6 S5 sS4 s3 sz S

Figure 2-2: Selecting IDV1S-A Device Address
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Selecting the IDV1S-A Interrupt Vector Address

The IDV1S-A is capable of generating one interrupt vector. The
interrupt vector address can be set via a 6-pole switch (Figure
2-4) within the range of 0 to 770 octal in increments of 10
octal.

For standard vectors, the vector switches 1 to 6 (Figure 2-3)
should have the same position as the address switches 1 to 6
(Figure 2-2). This means that the address and vector are
identical for address bits 3 to 8.

15 14 13 12 | 11 10 9 8 7 6 5 4 3 2 1 ')
0 0 0 0 0 0 0 1 X X X X X 0 0 0

‘ l [ﬁ ‘ l Factory configured
Logical 1 = ON within Standard
Logical § = OFF ON X X X X x Vector Range

l | I I l | (400 to 770)

S6 ShH S4 S3 S22 St

Figure 2-3: Selecting IDV1S-A Interrupt Vector
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Selecting the Interrupt Request Level

The standard interrupt request level is 4 (BIRQ4). A higher
request level, BIRQ5 or BIRQ6, can be selected via the jumpers
BR5 or BR6. .

Whenever the BIRQ4 on the module is changed to a higher 1level,
no other modules, which have a lower request level, should be
installed on the bus closer to the processor. The interrupt
priority of the 1IDV1S-A 1is position dependent and does not
monitor higher request levels.

2.4 OPERATION AND PROGRAMMING
2.4.1 General

This chapter presents a detailed description of the IDV1S-A
registers (see figure 2-5). Four consecutive bus addresses are
assigned to the register set.

171XX0 Mode Register (MOD)
171XX2 Input Data Buffer (DAT)
171XX4 Control Status Register (CSR)
171XX6 unused -

They can be read or loaded using any instruction which refers to
their address.

Initialization

The mnemonic INIT refers to the initialization signal issued by
the processor. Initialization is caused by one of the
following:

- issuing a programmed RESET instruction

- depressing the start switch on the processor console

- the occurrence of a power-up or power-down Sequence

The MOD and CSR registers are then initialized.
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Operation Modes

All variable operation modes of the IDV1S-A, e.g. the low level
input range, contact debouncing and the interrupt generating
signal edge, are program selectable. They are described in the
CSR-bit description and in chapter 2.5.

2.4.2 Mode Register (MOD)

The MOD register is generally used to identify the module with
its identification code and to select operation modes. 1If this
register is not wused by the user program, the module has
standard parameters as shown in the following bit description.

o e e e e +
! Bit! Name ! Description !
[ SR e e !
! ! ! !
! 15 ! IDENT 7 ! Identification Bits 7-0 !
! to ! to ! The module is identified by these !
! 8! IDENT O ! bits. The M5026 has the code !
! !(read only) ! 004 octal (in high byte). !
! ! 1 !
13! LLS ! Low Level Input Range Select !
! !(read/write)! Setting this bit enables the 16 !
! ! ! input lines to the 5 volt input !
! ! ! range. Otherwise the standard input!
! ! ! range of 24 to 42vdc is selected. !
! ! ! !
P10t RT1 ! Input Response Time, for the con- !
! 0! RTO ! tact bounce eliminator circuits of !
! !(read/write)! the 16 input lines. !
! ! ! bin. 0 not selectable !
! ! ! 1 response time 500 microsec !
! ! ! 2 response time 5 millisec !
! ! ! 3 response time 10 millisec !
! ! ! After INIT the bit RT1 (5 millisec)!
! ! ! is selected. !
! ! ! !
! 6! LED ! LED indication for test purposes. !
! ! ! !
et et e e e e +

Table 2-1: 1IDV1S-A MOD Register Bit Assignments
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MOD 171XX0 - Mode Register

15 14 13 12 11 10 §9 P8 | B7 P6  #5 P4 p3 P2 g1 9P
IDENT R/T
7I61514w3l211lﬁ gl I N b 119
R R/W R/W R/W
NOTE: R = Read Only
W = Write Only
R/W = Read/Write
R/WZ = read/write to zero with a "1"

All bits not described are unused
and read or written as zero

Figure 2-5: IDV1S-A Mode Register

2.4.3 Input Data Buffer (DAT)

The input data buffer 1is a 16-bit read only register
monitors the data of the input lines 0 to 15.

DAT 171XX2 - Input Data Buffer

|
1DAT ! 1DAT
15 ] 14 ) 1312 |11 18] 9|87 | 6]5] 413 |2

READ ONLY

[ 1] 9

Figure 2-6: 1IDV1S-A Input Data Buffer

that
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2.4.4 Control an

The input line 15
CSR-register to
monitored in the

Fm———————————————
!Bit! Name
e e ——
115 ! IR15

! !(read/write
! ! to zero)

1 !

! !

! !

114 ! EI

! !(read/write)
! !

113 ! ELE 15

! !(read/write)
! !

112 ! ETE 15

! !(read/write)
! !

! 8! TST IR

! !(write only)
I I

! !
e ——

TO ISOLATED INPUT (M5026-P0) Page 2-10
d Status Register (CSR)

(IN15) enabled wusing bit 14 (EI) in the
generate an interrupt. Line 15 1is also
input data buffer bit 15.

!

+

! Interrupt request from the input line 15.!
! IR15 is set on the edge of the input !
! signal according to the state of the bits!
! ELE15 and ETE15. IR15 produces an inter- !
! rupt on vector XX0 when EI is set.
!
1
1

Enable Interrupt for IRI15.

!
! Enable the Leading Edge (ON-going signal)
! from input line 15 to set IR1S5.

!
! Enable the Trailing Edge (OFF-going
! signal) from input line 15 to set IRL1S5.

!
! Test the Interrupt Request Bit IR1S5.
! Writing the TST IR sets the Bit IR15 to

!
!
!
!
!
!
!
1
!
!
!
!
!
test the internal Interrupt Function. !
!

Table 2-2: CSR Register Bit Assignment

CSR 171XX4 - Cont

rol Status Register

IR |EI |[ELE | ETE
15 15 | 15

R/WZ R/W W
Interrupt Generation
IR Interrupt.
15
EI
NOTE: R = Read Only -
W = Write Only
R/W = Read/Write
R/WZ = read/write to zero with a "1"

All bits not described are unused and

read or

written as zero.

Figure 2-7: 1IDV1S-A Control Status Register / Interrupt
Generation
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2.5 FUNCTIONAL DESCRIPTION
2.5.1 Theory of Operation

Figure 2-1 shows a simple block diagram of the IDV1S-A. The
board 1is addressed via the bus address lines. It has switches
to select 1its device address and interrupt vector address
according to the rules in chapter 2.3.

The 16 digital input data are entered through connector Jl.
They can be read by program via the input data buffer (DAT).

Each input enters wvia an optical isolator. Following each
isolator is a contact bounce eliminator circuit to provide a
high noise immunity.

2.5.2 Mode of Operation

Standard Input Range

The standard input range for all 16 digital inputs is 24 to 42
Vdc. This range is selected after INIT.

Low Level Input Range

This range can be selected by program with the mode register bit
LLS (Bit 3). It is possible to use low voltage and low power
signal sources, e.g. TTL and MOS at this input mode. However,
the signals may only have a very low frequency. See chapter 2.2
"Specification".

Contact Bounce Eliminator

The contact bounce eliminator circuit takes an input signal from
a bouncing contact and generates a clean digital signal four
clock periods after the input 1is stabilized. The clock for
operation is derived from a programmable R-C oscillator. The
R-C oscillator can be programmed via the MOD-register bits RTO
and RT1l for the bounce delays 500 microsecs, 5 millisecs and 10
millisec. After INIT, the 5 msec delay is selected.
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Interrupt on Input Line 15

The input line 15 can be programmed with the CSR register bits
ELE 15 and ETE 15, such that an input change is stored in a
flip-flop (CSR bit IR15) as follows:

ELE15 enable the leading edge or ON-going sighal to set IR1S5.
ETE15 enable the trailing edge or OFF-going signal to set
IR1S5.

An interrupt only occurs via bit IR15 when IE (CSR bit 14) is
set.

2.5.3 User Input Signals

The IDV1S-A has a 50-pin D-type male connector for user inputs.
A flat cable or a user made twisted pair cable could be used for
field connection.

For a logical "1" input, the minus voltage has to be supplied at
the 1INX/1 1input pin and + voltage at the INX/2 input pin to
drive the light emitting diode of the optocoupler.

For the correct electrical signal requirements, see chapter 2.2
"Specification".

NOTE

The +5V output on Pin 2 and 38 are normally
used for DIGITAL manufacturing purposes.
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e et Fomm—————e Fomm +
! I/0 ! ! I/0 ! !
!Connector! !Connector! !
! Pin ! Signal Name ! Pin ! Signal Name !
! ! ! ! 1
tomm—————— e et L L et T Fom——————— Fomm e !
! 1 ! ! 2 !1+5V (Maint.) !
! 3 ! ! 4 'INO/1 (- Bit 0) !
! 5 'INO/2 (+ Bit 0) ! 6 lIN1/1 !
! 7 1IN1/2 ! 8 'IN2/1 !
! 9 1IN2/2 ! 10 1IN3/1 !
! 11 1IN3/2 ! 12 !'IN4/1 !
! 13 1IN4/2 ! 14 'IN5/1 !
! 15 1IN5/2 ! 16 1IN6/1 !
! 17 1IN6/2 ! 18 'IN7/1 !
! 19 VIN7/2 ! 20 1IN8/1 !
! 21 !IN8/2 ! 22 1IN9/1 !
! 23 1IN9/2 ! 24 1IN10/1 !
! 25 'IN10/2 ! 26 !1IN11/1 !
! 27 1IN11/2 ! 28 1IN12/1 !
! 29 1IN12/2 ! 30 1IN13/1 !
! 31 1IN13/2 ! 32 1IN14/1 !
! 33 1IN14,/2 ! 34 'IN15/1 (-Bit 15)!
! 35 'IN15/2(+ Bit 15)! 36 ! !
! 37 ! ! 38 '+5Vdc Out(Manuf.!
! 39 ! ! 40 !Gnd only) !
! 41 ! ! 42 ! !
! 43 ! ! 44 ! !
! 45 ! ! 46 ! !
! 47 ! ! 48 ! !
! 49 ! ! 50 ! !
o e ettt to———————e et it +

Table 2-3: 1IDV1S-A Connector J1 Pin Assignment (M5026-P0)
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2.5.4 Interfacing to the IDV1S-A

In the following, some typical user «circuits which drive
IDV1S-A inputs are shown:

User Circuits IDV11-A Input Circuits
For Standard Input Range +5
o | INX
"1"=high o) VWV ——
- IN L
| - |
— |
- — —_——
+24 to 42Vdc ~ INX/2
(+) I
+24 to 42Vdc - INX/1
L -7
"1"=]OW - > INX/2
- INX/1
L -
+24 to 42Vdc
<7,——1; > INX/2

For Low Level Input Range

)
INX/1
n " . >
1"=high 406

+5Vdc 1Nk/2

Figure 2-8: 1IDV1S-A Application Circuits (M5026-P0)

the



CHAPTER 3

IDV1S-B 16-BIT OPTO ISOLATED OUTPUT (M6029-P0)

3.1 GENERAL DESCRIPTION

The IDV1S-B is an isolated digital output module (M6029-P0) for
the Q-bus. It provides 16 single optically isolated dc outputs.
The latched field outputs are two-wire open-collector/
open-emitter switches wused for controlling relays, indicators,
semiconductor switches etc., where isolation from the controlled
process must be maintained.

The 16-bit output data are written by program in word or byte
and the output data register can be read back.

IDV1S-B FEATURES

- 16 single optically isolated outputs

- two wire connection per output

- capable of driving up to max. 42 vdc at 130mA
- read/write output data register

- module identification code readable by program
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Figure 3-1:

IDV1S-B Simple Block Diagram (M6029-P0)
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3.2 SPECIFICATION
Module Designation M6029-P0

Identification 040 octal (software identification
code when reading the MOD register)

Module Size Quad high Module (for BA200 enclosures)
Power 5,0 vdc at 440mA +5%
Bus Load 1 DC-load; 1,4 AC-load

OUTPUT CIRCUITS

No. of Outputs 16 two-wire darlington opto-
coupler dc outputs

Output Voltage 42 vdc

Max. Output Current* 130mA (Ptot = 150 milliwatts)

Saturation Voltage Vce (sat) = Typical 0,85V at

Ic 50mA (max. 1 V)
Switching Speeds ON-Time typ. 6 microsecs

OFF-Time typ. 120 microsecs

(at Vce = 5V, Rl = 100 ohm)

Isolation Voltage Output to Computer Gnd
1000 vdc or peak AC

Interchannel Isolation 250 vdc or peak AC
Logic "1" Output Transistor ON (conducting)

* Derate 2 mW/ degrees centrigrade
above 25 degrees centigrade ambient

BUS INTERFACE

Register Addressing Switch selectable over the 4K I/0
address range, occupies a four
word address with two words unused
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3.3 INSTALLATION

3.3.1 Site Consideration

The IDV1S-B has two bus interface connectors that plug into a
Q-bus slot. These connectors have signals defined by the Q-bus
specification. The module can be plugged into any slot of a
Q-bus backplane according to the rules of the Q-bus system
configuration.

3.3.2 Interconnection

Interfacing the IDV1S-B to the user’s device 1is done via the
50-pin D-type male connector. A 50-conductor flat cable or a
user made twisted pair cable may be used for field connection.
The pin assignmnent and the signal description are shown in
chapter 3.5.

General 1information about the wuser 1I/0O-connector and the
physical requirements are given in chapter 1.4.6.

3.3.3 1Initial Operation

Selecting the IDV1S-B Device Address

The device address is the I/0O address assigned to the
MOD-register. The device address 1is selected via a 10-pole
switch (see figure 3-3). The switches allow the device address
to be set within a range of 160000 octal to 177770 octal. The
standard address range for this module is from 171000 to 171370
octal in increments of 10 octal.

15 114 13 12|11 10 918 7 6 5 4 3 2 1 0
1 1 1 1 0 0 1 0 X X X X X
l I I [ ‘ l ’ l l , Factory configured
Logical 1 = OFF within Standard
Logical @ = ON OFF ON ON OFF ON X X X X X Address Range
L] | ||| | ] 071000 to i71370)
S10 S9 S8 S7 S6 S5 S4 S3 S22 o

Figure 3-2: Selecting IDV1S-B Device Address
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[
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Figure 3-3: IDV1S-B Physical Layout M6029-P0
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3.4 OPERATION AND PROGRAMMING

3.4.1 General

This chapter presents a detailed description of the IDV1S-B
resgisters (see figure 3-4). Four consecutive bus addresses are
assigned to the register set.

171XX0 Mode Register (MOD)
171XX2 Output Data Register (DAT)
171XX4 unused
171XX6 unused

They can be read or loaded using any instruction that refers to
their address.

Initialization

The mnemonic INIT refers to the initialization signal issued by
the processor. Initialization 1is caused by one of the
following:

- issuing a programmed RESET instruction
- depressing the start switch on the processor console
- the occurrence of a power-up or power-down sequence

The MOD and the DAT register are then initialized. All 16
output lines are set to logical "0" (transistor OFF).
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3.4.2 Mode Register (MOD)

The MOD register is generally used to identify the module with
its identification code and for maintenance purposes.

OFF time could be up to 500 micro-
sec. RT1 is always zero.

et +
!Bit! Name ! Description !
R e ettt e —————— !
115 ! IDENT 7 ! Identification Bits 7-0. !
!to ! to ! The module is identified by these !
! 8 ! IDENT 0 ! bits. The M6029 has the code !
! !(read only) ! 040 octal (in high byte). !
! 1 1 !
! 6! LED ! LED indication for test purposes. !
! !(read/write)! !
! ! ! !
11! RT 1 ! Response Time Bits 0-1 !
! 0! RT O ! Switching time of the 16 output !
! !(read only) ! circuits (diagnostic feature). !
! ! ! RTO is always set since the ON or !
! ! 1 !
1 ! ! !

Table 3-1: 1IDV1S-B MOD-Register Bit Assignments

MOD 171XX0 - Mode Register
15 14 13 12 1 0 09 08107 06 05 04 03 02 01 00
IDENT RT
LED
7165 Jals]ef1 o I 1 ]o
READ ONLY R/W R
NOTE: R = Read Only
W = Write Only
R/W = Read/Write

All bits not described are unused
and read or write as zero

Figure 3-4: 1IDV1S-B Mode Register
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3.4.3 Output Data Register (DAT)

The output data register is a 16-bit read/write register. It
can be written by word or byte. The read back data only shows
the contents of the DAT and not the status of the output
circuits.

DAT 171XX2 - Output Data Register
ODAT ODAT
15014 [ 131211 ]10]9 |8 | 7165 4al]3]2|1]0
READ/WRITE READ/WRITE

Figure 3-5: 1IDV1S-B Output Data Register
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3.5 TUNCTIONAL DESCRIPTION
3.5.1 Theory of Operation

Figure 3-1 shows a simple block diagram of the IDV1S-B. It is
addressed via the Q-bus address lines. The board has a 10-pole
DIL switch to select its device address according to the rules
in chapter 3.3.

The output data are loaded in the 16-bit output register (DAT).

The DAT outputs drive the darlington optocouplers. The
collector and emitter of the darlington switches goes to the
field connector Jl. Each of these switches is protected from

inductive spikes by a clamp diode across its output.

The output data remain unchanged unless the processor outputs
new data to the DAT-register.

3.5.2 User Output Signals

The IDV1S-B has a 50-pin D-type male connector for the output
signals to the user. A flat cable or a user made twisted pair
cable may be used for field connection.

A logical "1" output means the darlington output switch 1is ON
(conducting).

For the correct electrical signal requirements, see chapter 3.2
"Specification".

NOTE

The +5V output on Pin 38 1is normally
used for DIGITAL manufacturing purposes.
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pomm Fomm o o +
! I/0 ! ! 1/0 !

!Connector.! ! Connector.!

! Pin ! Signal Name ! Pin ! Signal Name

! 1 ! !

fmm e e Fom e +
! 1 ! Gnd ! 2 !

! 3 ! ! 4 ! OUTO0/1 (+ Bit 0)
! 5 ! OUTO/2 (- Bit 0)! 6 ! OUT1/1

! 7 ! oUTl,/2 ! 8 ! ouT2/1

! 9 ! OUT2/2 ! 10 ! OUT3/1

! 11 ! OUT3/2 ! 12 ! OUT4/1

! 13 ! OUT4/2 ! 14 ! OUTS5/1

! 15 ! OUT5/2 ! 16 ! OUT6/1

! 17 ! OUT6/2 ! 18 ! ouT7/1

! 19 ! OUT7/2 ! 20 ! ouT8/1

! 21 ! OUT8/2 ! 22 ! OUT9/1

! 23 ! 0UT9/2 ! 24 ! OUT10/1

! 25 ! OUT10/2 ! 26 ! OUT11l/1

! 27 ! OUT11l,/2 ! 28 ! OUT12/1

! 29 ! OUT12/2 ! 30 ! OUT13/1

! 31 ! OUT13/2 ! 32 ! 0UT14/1

! 33 ! OUT14,/2 ! 34 ! OUT15/1(+ Bit 15)
! 35 ! OUT15/2(-Bit 15)! 36 !

! 37 ! ! 38 !+5vdc Out (Manuf.
! 39 ! ! 40 ! Gnd only)
! 41 ! ! 42 !

! 43 ! ! 44 !

! 45 ! ! 46 !

! 47 ! ! 48 !

! 49 ! ! 50 !

fomm o —— Fm— Fom +

Table 3-2: 1IDV1S-B Connector Jl1 Pin Assig

nment M6029-P0
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3.5.3 Interfacing to the IDV1S-B

In the following, some typical wuser «circuits, which can be
driven from the IDV1S-B outputs, are shown.

IDV11-B Output Circuit User Input Circuits
ouTX/1 Up to +42Vdc
—\VWW\—
+5 (+)
~
» Relay
ouT L () ;
I
0UTX/2 =
OUTX/1 Up to 42Vdc

we

OUTX/?2 _ Relay
OUTX/1 N A sy

"= ow
ouTX/2 e
ouTX/1 > A +5V

""=High
0UTX/2 m

=

Figure 3-6: 1IDV1S-B Application Circuits M6029-P0






CHAPTER 4

IDV1S-C 16-BIT RELAY OUTPUT (M8005-PO0)

4.1 GENERAL DESCRIPTION

The IDV1S-C is a relay output module (M8005-P0) for the Q-bus.
It provides 16 latched reed contact outputs. The outputs are
two-wire normally open contacts, used for controlling solenoids,
relays, indicators, etc., where isolation from the controlled
process must be maintained.

The 16-bit output data are written by program in word or byte
and the output data register can be read back.

IDV1S-C FEATURES:

- 16 normally open reed contact outputs

- two-wire connection per output

- capable of driving up to 42 volt dc (or peak ac) 1lA;
Pmax. 30W/42VA

- contact protection

- read/write output data register

- module identification code readable by program
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4.2 SPECIFICATION

Module Designation

Identification

Module Size
Power

Bus Load

OUTPUT CHARACTERISTICS
No. of Outputs

Contact Form

Contact Resistance
Switching Voltage

Switching Current

Maximum Wattage
Response Time
Life Expectancy

Isolation Voltage

Interchannel Isolation
Switching Rate

Logic "1" Output

BUS INTERFACE

Register Addressing

Page 4-3

M8005-P0

042 octal (identification code
when reading the MOD register

Quad high Module (for BA200 enclosures)
5,0 vdc +5% at 760mA

1 DC-Load; 2,1 AC-Load

16 two-wire reed contact outputs

SPST normally open
Contact with contact protection

Typ. 0,2 ohm across the output pins
42 volt dc (or peak ac) maximum

1 A maximum; Note: above 0,2A, life
expectancy is derated.

30W (dc) or 42VA (ac)
Typ. 1 millisec
>100 000 000 operations at 0,2A/12V

Output to computer Gnd 1000 vdc
or peak ac

250 vdc or peak ac
400 Hz maximum

Contact closed

Switch selectable over 4K I/0 area,
4 word addresses of which two
words are unused
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4.3 INSTALLATION

4.3.1 Site Consideration

The IDV1S-C has two bus interface connectors that plug into a
Q-bus slot. These connectors have signals defined by the Q-bus
specification. The module can be plugged into any slot of a
Q-bus backplane according to the rules of the Q-bus system
configuration.

4.3.2 1Interconnection

Interfacing the IDV1S-C to the users’s device is done wvia the
50-pin D-type male connector. A 50-conductor flat cable or a
user made twisted pair cable may be used for field connection.
The pin assignment and the signal description are shown in
chapter 4.5.

General information about the wuser 1I/0-connector and the
physical requirements are given in chapter 1.4.6.

4.3.3 1Initial Operation

Selecting the IDV1S-C Device Address

The device address is the 1I/O address assigned to* the
MOD-register. The device address 1is selected via a 10-pole
switch (see figure 4-3). The switches allow the device address
to be set within a range of 160000 octal to 177770 octal. The
standard address range for this module is from 171000 to 171370
octal in increments of 10 octal (see Figure 4-2).

15014 13 1211 10 9|8 7 65 4 3|2 1 0
oo f o x| x| x| x|x
} i ‘ ‘ l I l ‘ l l Factory configured
. within Standard
Logical 1= OFF  off ON ON OFF ON X X X X X Address Range
Logical § = ON | 1 I | ! I | I I I (171000 to 171370)
S10 S9 S8 S7 S6 S5 S4 S3 S2 S

Figure 4-2: Selecting IDV1S-C Device Address
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M 8005 -PO

Maint. Vi

LED
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P

110
Connector
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OFF

Device Address Switch

Dwm

(‘

£ ]

O FEETEIEE IR R

U6

[ Plastic Filler Panel

RELAY
2UTPUT Ei'.\’
NAD

Figure 4-3: 1IDV1S-C Physical Layout M8005-PO
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4.4 OPERATION AND PROGRAMMING
4.4.1 General

This chépter presents a detailed description of the IDV1S-C
registers (see figures 4-4 to 4-6). Four consecutive bus
addresses are assigned to the register set.

171XX0 Mode Register (MOD)
171XX2 Output Data Register (DAT)
171XX4 unused
171XX6 unused

They can be read or loaded using any instruction that refers to
their address.

Initialization

The mnemonic INIT refers to the initialization signal issued by
the processor. Initialization 1is caused by one of the
following:

- issuing a programmed RESET instruction
- depressing the start switch on the processor console
- the occurrence of a power-up or power-down sequence

The MOD and the DAT register are then initialized. All 16
output lines are set to logical "0" (contact open).
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4.4.2 Mode Register (MOD)

The MOD register is generally used to identify the module with
its identification code and for maintenance purposes.

o +
IBit! Name ! Description !
e e !
115 ! IDENT 7 ! Identification Bits 7-0. !
lto ! to ! The module is identified by these !
! 8 ! IDENT 0 ! bits. The M8005 has the code !
! !(read only) ! 042 octal (in high byte). !
! ! ! !
16! LED ! LED indication for test purposes. !
! !({read/write)! !
! ! ! 1
11! RT 1 ! Response Time Bits 0,1 !
10! RT 0O ! Switching time of the 16 output !
! !(read only) ! circuits (diagnostic feature). !
! ! ! RT1 is always set since the ON or !
! ! ! OFF switching time could be up to !
! ! ! 5 msec. RTO is always zero. !
e +

Table 4-1: IDV1S-C MOD-Register Bit Assignments

MOD 171XX0 - Mode Register
15 14 13 12 11 10 09 08|07 06 05 04 03 02 01 00
TDENT LED RT
7 lelslalalalt |o [ | 1 1o
READ ONLY R/W R
NOTE: R = Read Only
W = Write Only
R/W = Read/Write

All bits not described are unused
and read or write as zero

Figure 4-4: 1IDV1S-C Mode Register
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4.4.3 Output Data Register (DAT)

The output data register is a 16-bit read/write register. It
can be written by word or byte. The read back data only shows
the contents of the DAT and not the status of the output
circuits.

DAT 171XX2 - Output Data Register

O0DAT ODAT
15!14|13|12[11l10[9|8 71615 4312 |1]0
READ/WRITE READ/WRITE

Figure 4-5: IDV1S-C Output Data Register
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4.5 FUNCTIONAL DESCRIPTION
4.5.1 Theory of Operation

Figure 4-1 shows a simple block diagram of the IDV1S-C. It 1is
addressed via the LSI-11 bus address lines. The board has a
10-pole DIL switch to select its device address according to the
rules in chapter 4.3.

The output data are loaded in the 16-bit output register (DAT).
The DAT outputs drive the relay coil. Both sides of the SPST-NO
read contacts go to the field connector Jl. Each of these
contacts is protected from inductive loads by a RC-network
across its output.

The output data remain unchanged unless the processor outputs
new data to the DAT register.

4.5.2 User Output Signals

The IDV1S-C has a 50-pin D-type male connector for the output
signals to the user. A flat cable or a user made twisted pair
cable could be used for field connection.

A logical "1" output means the reed contact is closed.

For the correct electrical signal requirements, see chapter 4.2
"Specification".

NOTE

The +5V output on Pin 38 is normally
used for DIGITAL manufacturing purposes.
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Fom——————— ettt
! 1/0 !
!Connector!

! Pin !
tomm—————— o
! 1 !1Gnd

! 3 !

! 5 !OUTO0/2
! 7 10UT1/2
! 9 10UT2/2
! 11 10UT3/2
! 13 '10UT4,/2
! 15 10UT5/2
! 17 !OUT6 /2
! 19 10UT7 /2
! 21 '10UT8 /2
! 23 10UT9,/2
! 25 10UT10/2
! 27 10UT11/2
! 29 1oUT12/2
! 31 10UT13/2
! 33 10UT14/2
! 35 10UT15/2
! 37 !

! 39 !

! 41 !

! 43 !

! 45 !

! 47 !

! 49 !
Fm——————— +

Table 4-2:

Signal Name

(Bit 0)

(Bit 15)

(M8005-P0)

I/0

!Connector!

10UT0/1
10UT1,/1
1OUT2 /1
10UT3/1
10UT4,/1
10UT5/1
10UT6 /1
1OUT7 /1
10UT8 /1
10UT9 /1
1ouT10/1
10UT11/1
10UT12/1
10UT13/1
10UT14,/1
10UT15/1

1+5vdc Out

! Gnd

!
!
!
!
!
+

Signal Name

(Bit 15)

(Manuf.
only)

IDV1S-C Connector J1 Pin Assignment M8005-PO
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4.5.3 1Interfacing to the IDV1S-C

In the following, some typical wuser «circuits, which can be
driven from the IDV1S-C outputs, are shown.

IDV11-C Output User Circuits
ouTX/1 v
45y ' —l- / -~ Up to 42 vdc
J 0,1uF |
- =@ ?
470,
OUT L > , >
oUTX/2
ouTxX/1 - max. 42 Vdc
J Pt -
- DC =
' Motor
+
>~ ~
OUTX/2
ouTX/1 - max. 42 Vdc
- | Relay/ L
Solenoid -
o N
—_ -~

ouTX/2

Figure 4-6: IDV1S-C Application Circuits (M8005-P0)






CHAPTER 5

IAV1S-B 4-CHANNEL ISOLATED D/A CONVERTER (A6007-PO)

5.1 GENERAL DESCRIPTION

The IAV1S-B is a four channel group isolated digital to analogue
converter module (A6007-P0) for the Q-bus.

It offers a choice of voltage and current outputs. The current
outputs are self-powered and selectable by a mode-plug for
0-20mA or 4-20mA.

Each DAC has a double buffer register that provides 12-bit input
data resolution. The DAC registers are written by program in
word format.

The double buffer DAC registers can be simultaneously latched to
the DAC’s with an external control signal, 1if the process
requires this.

The digital data and the control signals are transmitted to the
four DAC’'s through optical couplers that isolate the analogue
circuits from the computer. The analogue power for the DAC
circuits 1is produced by an isolated DC/DC converter (see figure
5-1 IAV1S-B Block Diagram).

IAV1S-B Features

- Four group isolated D/A converters
- 12 bit resolution
- Voltage output 0 to +10V
- Current output, selectable for 0 to 20mA or 4 to 20mA
- Software identification of open 20mA outputs
- Input signal for simultaneous latching of the
DAC registers
- Module identification code readable by program
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DAC-REGISTER

Figure 5-1:
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CONNECTOR
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DAC 0
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| DAC 1
—
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! DAC 2
CONTROL
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IAV1S-B Simple Block Diagram (A6007-PO)
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5.2 SPECIFICATION

Module Designation

Identification

Size

Power

Bus Load

OPERATIONAL

No of Analogue Outputs
Resolution

DAC Digital Inputs

DAC Digital Storage

Response Time

Isolation Voltage

CURRENT OUTPUT CHARACTERISTICS

Range
(plug selectable)

Offset

Maximum Load Resistance
Gain Accuracy

Gain Temp. Coefficient
Offset Temp. Coefficient
Integral Non-linearity

Differential Non-linearity

Page 5-3

A6007-PO

200 octal, (identification code
when reading the MOD register)

Quad high Module (for BA200
enclosure)

+5vdc +5% at 1,5A

1 DC-Load; 1,4 AC-Load

4 (group isolated)
12-Bit (1 part in 4096)
12-Bits binary encoded

Write Only Register in
Word Operation

between 1 and 150 microsecs
(serial load sequence of DAC)

Analogue Outputs to Computer
Gnd 500 vdc

4 to 20mA; LSB
0 to 20mA; LSB

3,9 microamp
4,88 microamp

non

Adjustable per channel

500 Ohm

Adjustable per channel

30 ppm of FSR/degree celsius
0,4 microamps/degree celsius
+ 2 LSB maximum

+ 2 LSB maximum
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Monotonicity

Slew Rate

VOLTAGE OUTPUT CHARACTERISTICS
Range
LSB

Maximum Output Current

Gain Accuracy

Offset

Gain Temperature Coefficient
Integral Non-linearity
Differential Non-linearity
Monotonicity

Slew Rate

BUS INTERFACE

Register Addressing

12 Bits

1,2 milliamps/microsec

0 to +10V
2,4 mv

5mA (short circuit
protected to Ground)

Adjustable per channel
Adjustable per channel

30 ppm of FSR/Degrees celsius
+ 1,5 LSB maximum

+ 1,5 LSB maximum

12 Bits

0,6 V/microsec

Switch selectable over 4K -
I1/0 address area, occupies
4 word addresses with 1
word unused.

Page 5-4
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5.3 INSTALLATION

5.3.1 Site Consideration

The IAV1S-B has two bus interface connectors that plug into
Q-bus slot. These connectors have signals defined by a Q-bus
specification. The module can be plugged into any slot of a
Q-bus backplane according to the rules of the Q-bus system
configuration.

5.3.2 Interconnection

Interfacing the IAV1S-B to the user’s device 1is done via the
50-pin D-type male connector. A 50-conductor flat cable or a
user made twisted pair cable may be used for field connection.
The pin assignment and the signal description are shown in
chapter 5.5.

General information about the wuser I/0-connector and the
physical requirements are given in chapter 1.4.6.

5.3.3 1Initial Operation

Selecting the IAV1S-B Device Address

The device address 1is the 1I/0 address assigned to the
MOD-register. The device address 1is selected via a 10-pole
switch (see figure 5-3). The switches allow the device address
within a range of 160000 octal to 177770 octal to be set.

The standard address range for this module is recommended from
171000 to 171370 in increments of 10 octal (see Figure 5-2).

(171000 to 171370)

15 1 14 13 12111 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 0 0 1 0 X X X X X
) ’ ! l | ! l l ’ l Factory configured
Logical "1" = ON within Standard
Logical "0" = OFF ON OFF OFF ON OFF X X X X Address Range

S10 S9 S8 S7 S6 S5 S4 S3 S

Figure 5-2: Selecting IAV1S-B Device Address
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Selecting the Current Output Modes

The current output mode for all four DAC's 1is selected by a
20-pin DIL plug.

4 to 20mA output
0 to 20mA output

Pin 1 plug to pin 1 socket
Pin 1 plug to pin 11 socket

The IAV1S-B is normally shipped with the calibration of 0 to
20mA outputs. If the voltage or the 4 to 20mA outputs are used,
a new calibration is necessary. See chapter 5.5.3.

The state of this plug can be identified by software in the
MOD-register.
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IAV1S-B Physical Layout (A6007-P0)
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5.4 OPERATION AND PROGRAMMING
5.4.1 General

This chapter presents a detailed description of the IAV1S-B
register (see figures 5-4 to 5-6). Four consecutive bus
addresses are assigned to the register set.

171XX0 Mode Register (MOD)
171XX2 DAC Data Register (DAT)
171XX4 Control Status Register (CSR)
171XX6 wunused

These can be read or loaded using any instruction that refers to
their addresses.

Initialization

The mnemonic INIT refers to the initialization signal issued by
the processor. Initialization is caused by one of the
following:

- issuing a programmed RESET instruction
- depressing the start switch on the processor console
- the occurrence of a power-up or power-down sequence

The MOD, DAT and CSR registers are then initialized.

Operation Modes:

The current output mode of the four DAC’s is the only mode which
can be changed by a DIL-plug on the module. The current outputs
can be selected between 0 to 20mA and 4 to 20mA.

The position of the current mode plug is readable 1in the MOD
register. When the COFS-bit (current output offset) is set, the
4 to 20mA output range is selected.
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Execution of a D/A Conversion

A digital-to-analogue conversion is performed for each DAC
the following steps:

- Check that the READY flag is set
- Load the channel address bit CHO,l1 for the desired DAC
- Write the DAC data to the DAT register

The DAC data are now transferred by an internal load cycle
the DAC «circuit. During this time of between 1 and
microsecs, the READY is cleared and the DAT register cannot
loaded again.

in

to
150
be



IAV1S-B 4-CHANNEL ISO

5.4.2 Mode Register

The MOD register is g
its identification co

f————————————————
!Bit! Name
R et
115 ¢ IDENT 7
'to ! to

! 8 ! IDENT 0

! !(read only)
! !

! 6 ! LED

! !(read/write)!
! 1

! 3! COFS

! !(read only)

! !

! 1

! 1

! !

! 1

! 1
+————————————————

LATED D/A CONVERTER (A6007-PO) Page 5-10

(MOD)

enerally used to identify the module
de and for maintenance purposes.

Identification Bits 7-0.

The module is identified by these
bits. The A6007 has the code

200 octal (in high byte).

This bit reads the position of the!
current output configuration plug.
If COFS is set, the 4 to 20mA
output range of all four DAC’s is
selected. Otherwise the 0 to

1

+

1

!

1

!

!

! LED indication for test purposes.
1

!

1

1

!

1

1

1

! 20mA range is on.
1

!
!
!
!
1
!
!
!
Current Output Offset !
!
!
!
i
!
!
!

Table 5-1: IAV1S-B MOD Register Bit Assignments

MOD 171XX0 - Mode Register

15 14 13 12 11 10 09 08|07 06 05 04 03 02 01 00
PDENT LED COFS

7 16 s ]alsfelt]o l 1
READ ONLY R/W R

NOTE: R = Read Only
W = Write Only
R/W = Read/Write

All bits not
and read or

Figure 5-4: IAV1S-B

described are unused
write as zero

Mode Register

with
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5.4.3 DAC Data Register (DAT)

The DAT register is a 12-bit write only register. It can only
be loaded by word instruction. After loading the DAT register,
the data is transferred to DAC circuits by an internal 1load
sequence. The data code for the DAC’s is binary code. Refer to
the Coding Table in chapter 5.5.

DAT 171XX2 - DAC Data Register

(MsB) DA DAT (LSB)
[ ] 11 ] 10 ] 09 ] 08] 07 | 06] 05]04]03]02] 01]00
WRITE ONLY
NOTE: R = Read Only
W = Write Only
R/W = Read/Write

All bits not described are unused
and read or write as zero

Figure 5-5: IAV1S-B DAC Data Register
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5.4.4 Control Status Register (CSR)

The CSR is a 16-bit read/write register. It can be written

word or byte format.
5-2.

IBit! Name
e
115 ! CHAVAI

! !(read only)
! !

! !

! !

!9t CHAL

! 8 ! CHA 0

! !(read/write)
! !

! !

170t READY

! !(read only)
! !

! !

! !

! !

! !

! 51 OPL

! !(read only)
! !

! !

! !

! !

! !

! !

! !

1 41 FNCT

! !({read/write)
! !

! !

in

The bit definitions are described in Table

Channel Available.

This bit is set when the channel
addressed by the CHA-bits is in
the system.

Channel Address

Binary addressing of the DAC's
which should be loaded via the
DAT-register.

Ready to write the DAT-register
READY is cleared for between 1 and
150 microsecs after the DAT has
been loaded. The next write to the
DAT can be done when the READY is
set again.

Open Line at 20mA Outputs

OPL is set when the addressed
channel is not connected. This
means that the 20mA output line is
broken or not used. In the 0 to
20mA output range, OPL is only
detected if the output is greater
than 5 LSB.

The Function Bit is present as TTL
output signal. It has non-internal
meaning. This bit is unused and
for future expansion.

Table 5-2: TIAV1S-B CSR Register Bit Assignment
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CSR 171XX4 - Control Status Register
CH CH  lReapy OPL |FNCT
warl |1 1] o [
R R/W R R | R/MW
NOTE: R = Read Only
W = Write Only
R/W = Read/Write

All bits not described are unused
and read or write as zero

Figure 5-6: IAV1S-B Control Status Register
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5.5 FUNCTIONAL DESCRIPTION

5.5.1 Theory of Operation

Figure 5-1 shows a simple block diagram of the IAV1S-B. It 1is
addressed via the LSI-11 bus address lines. The board has a
10-pole DIL switch to select its device address according to the
rules in chapter 5.3.

The four DAC’s are monolithic 12-bit multiplying D/A converters,
which are 1isolated from the computer with opto couplers and a
DC/DC converter.

The DAC-data are stored in four 12-bit registers on the computer
side. These registers are permanently updated to the internal
double buffer registers of the DAC-IC’s by a sequential register
load logic.

Each DAC-IC is loaded in two steps. First the 8 MSB’s are
loaded to the DAC input latch and after loading the other 4
LSB’s, all 12 bits are gated to the DAC holding register.

A comparator on each DAC-current output circuit monitors the
-IOUT line. The comparator gives an "Open Line" signal to
CSR-register when the voltage at this output 1is greater than
-11,2v (see figure 5-7). To detect open lines in the 0 to 20mA
Output Range, at least 5 LSB must be set.

The four DAC circuits have separate voltage and current outputs,
but they cannot be used at the same time. The calibration per
channel can only be done either for voltage or for current
outputs, but not for both.
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+5 VREF
441 GAIN ADJUST
VREF
::::lA (0 to +10V) /;;\ +VouT
DATA RFB
> o | -vour
1s0-
CONTR OUT1 + (1)
LATORS DAC Lo | s1our —-
CURRENT RL
ouT2 p CONVERTER ST -
LATCH
DGND  AGND !
Current
Offset — “‘1
v/ Plug
/
+15] |15 lTLO ?j—w
OFFSET ADJUST -=
+15
+
| Comp. OPEN LINE L
I (-11,2v)
| -
|
|
|
=15y 5V
| i : oLorsL
l ( common for all four DAC's )
NOTE (1): RL max for the current outputs is 500 ohm.
The equivalent voltage is then 10V at 20mA.
Figure 5-7: IAV1S-B DAC-Circuit (A6007-P0)
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(1 of 4 identical circuits )
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5.5.2 Mode of Operation

Current Output Modes

The current outputs for all four DAC’'s can be selected by a
20-pin DIL plug in two modes.

Pin 1 plug to pin 1 socket
Pin 1 plug to pin 11 socket

4 to 20mA output
0 to 20mA output

The current offset plug is always installed on the board (see
figure ©5-3) and its position is readable by the COFS-bit in the
MOD register.

DAC Register Latch Control

With the input signal Latch Disable (L DIS L), all four DAC-IC’s
holding registers can be latched simultaneously.

Normally, the L DIS L-signal is not used and not connected by
the user and the DAC holding register is directly loaded by the
programmed load instruction.

If the external L DIS L signal is connected and changed from low
to high (min 150 microsecs), the contents of the four DAC input
latches are loaded simultaneously into the DAC’s, and therefore
the DAC outputs will be changed at the same time.
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D/A Converter Coding

The DAC registers are loaded with 12-bit (4096 states) binary
code.

The analogue outputs operate in wunipolar operation with the
ranges listed in the following coding tables.

et +
! Scale ! Full Scale Range ! Binary Coding !
! 10 to +10V!0 to 20mA!4 to 20mA! MSB LSB !
e pmmm fomm e o e !
! FS-1LSB! 9.9976 ! 19.995 ! 19.996 ! 111 111 111 111 ‘!
! 34 FS ' 7.5000 ! 15.000 ! 16.000 ! 110 000 000 000 !
! 1/2 Fs ! 5.0000 ! 10.000 ! 12.000 ! 100 000 000 000 '!
! 14 FS ! 2.5000 ! 05.000 ! 08.000 ! 010 00O 00O 00O !
!1LsB ! 0.0024 ! 00.005 ! 04.004 ! 000 000 000 001 !
! ZERO ! 0.0000 ! 00.000 ! 04.000 ! 000 000 000 0OO !
1 ! ! ! ! !
e +
o +
! Current to voltage Conversion with RL 500 ohm (1) !
] e !
! 0 to 20mA ! !0 to -10V ! !4 to 20mA! !-2 to -10V!
. ! . ! | R . ! . !
! 19.995 ¢t 't 9.9976 ! ! 19.996 ! ! 9.998 !
! 15.000 ¢t ! 7.5000 ! ! 16.000 ! ! 8.000 !
! 10.000 t!->! 5.0000 ! ! 12.000 !->! 6.000 !
! 05.000 !t ¢t 2.5000 ! ! 08.000 ! ! 4.000 !
! 00.005 t !t 0.0024 ! ! 04.004 ! ! 2.002 !
! 00.000 ¢t ! 0.0000 ! ! 04.000 ! ! 2.000 !
! ! ! ! ! ! ! 1
et +

NOTE (1): This table shows the equivalent voltage when
the current outputs are supplied with 500
ohm resistors, as described in chapter 5.5.3
"Calibration".

Table 5-3: IAV1S-B D/A Coding Tables
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5.5.3 Calibration

It is only possible to calibrate either the voltage output or
the current output. The IAV1S-B is normally shipped with the
calibration of 0 to 20mA outputs. 1If the user wants to change
the 0 to 20mA current output to 4 to 20mA or to voltage output,
a new calibration is necessary. The calibration 1is done with
the diagnostic software, see example in the diagnostic software
description.

The trim potentiometers for the calibration adjustment of the 4
channels can be found in the installation section, Figure 5-3
IAV1S-B Physical Layout (A6007).

Calibration Equipment

- Digital voltmeter to measure the voltage and current outputs.
The DVM should have an accuracy of 0,01%.

- Test connector assembly (see Appendix B) or a Precision 500
ohm resistor (preferably a 0,01% resistor with the DEC part
number 13-09985-00).



IAV1S-B 4-CHANNEL ISOLATED D/A CONVERTER (A6007-P0) Page 5-19

Principle of Calibration

Voltage Output Adjustment

Step 1: Load the DAC with all 12 bits at 0. Adjust the offset
trimpot until the digital voltmeter indicates 0,000V.

Step 2: Load the DAC with all 12 bits at 1. Adjust the GAIN
trimpot wuntil the digital voltmeter shows +9,997V
(FS-1LSB).

Current Output Adjustment

Attach the 500 ohm resistor together with the digital voltmeter
on to the current outputs (+I0OUT/-IOUT) of the channel which is
to be calibrated.

Step 1: Load the DAC with all 12 bits at 0 and adjust the
offset trimpot as follows:

a. 4 to 20mA output : Offset adjust
to 4.000mA or -2.000V

b. 0 to 20mA output : Offset adjust
between 0.000mA and 0.002mA or
between 0.000V and -0.001Vv

Step 2: Load the DAC with all 12 bits at "1" and adjust the
GAIN trimpot as follows:

a. 4 to 20mA output : GAIN adjust
to 19.996mA or -9.998V

b. 0 to 20mA output : GAIN adjust
to 19,995mA or -9,997V
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5.5.4 Analogue Output Signals

The IAV1S-B analogue output voltage and current signals leave
the board via a 50-pin D-type male connector. A flat cable or a
user made twisted pair cable could be used for field connection.

Each DAC has a separate <current and voltage output and a
corresponding analogue ground pin. For the correct electrical
analogue output signal requirements, see chapter 5.2
"Specification".

The input signal Latch Disable (L DIS L) is powered from the
isolated analogue power. If this signal 1is wused, its
corresponding return line is ANA Gnd.

The Function (FNCT L) output is a TTL-output which is set from
the FNCT-bit in the CSR register. This line is not field
supported, it is only used for test purposes.

The digital +5V output on pin 38 is protected by a 1A pico fuse
and is normally used for DIGITAL manufacturing purposes only.

=== o +———— o +
! I0 ! Signal ! IO ! Signal !
!Conn.! Name !Conn.! Name !
! Pin ! ! Pin ! !
+o——— o F———— o +
! 1! ro2 ! !
! 3! ! 4 1+VOUTO0 ) + Voltage !
! 5 !-vOUTO0 ) Analogue Gnd! 6 !+VOUT1 > Outputs !
! 7 '-vOUT1 > for Voltage ! 8 !+VOUT2 ) CHO to CH3 !
! 9 !-vVOUT2 ) Outputs ! 10 !+vouT3 ) !
! 11 !-vouT3 ) 112 ! !
!13 ! 14 ! !
! 15 ¢! ! 16 ! !
v17 ! 18 ! !
!19 ¢t ! 20 !+IOUTO ) Analogue Gnd!
! 21 !-IOUTO ) - Current ! 22 !+I0UT1 > for Current !
! 23 !-IOUT1 > Outputs ! 24 1+4I0UT2 ) Outputs !
! 25 !-I0OUT2 ) CHO to CH3 ! 26 !+IOUT3 ) !
! 27 !-I0UT3 ) ! 28 ! !
! 29 ! ! 30 ! !
! 31 ! ! 32 ! !
! 33 ¢ ! 34 ! !
! 35! ! 36 !ANA Gnd !
! 37 !L DIS L ! 38 !DIG +5V Out (manuf. !
! ! ! ! only) !
! 39 !FNCT L ! 40 !Gnd !
P41 ! 142 ! !
143 ! 44 ! !
! 45 ! ! 46 ! !
!o47 ! ! 48 ! !
1 49 i 1 50 ! !
+———— o Fm——— e +

Table 5-4: IAV1S-B Connector J1 Pin Assignment A6007-PO
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5.5.5 1Interfacing to the IAV1S-B

In the following, some typical analogue instrument inputs are
shown which may be connected to the IAV1S-B analogue outputs.

IAV11-B Outputs Analogue Instrument
(0 to t0V) + VOUT =
B +
o
+15 ><
- VouT { E —
\\/'
Anal. Gnd Differential
Input
(0 to 10V) + VouTt S
| T
o
+15 . I
- VouT ! !
Ly’
%7 Single-Ended

Input
Current Output . i
+ I0UT L~
N )
- ' +
! Ny
/)< l R
‘) L
- 10UT ) -
) o - Differential
N 150 : ! Input

RL max. = 500%

Figure 5-8: Connection the IAV1S-B, (A6007-P0)






CHAPTER 6

IAV1S-A/AA 16 CHANNEL A/D CONVERTER (A410-P0/PA)

6.1 GENERAL DESCRIPTION

The IAV1S-A/AA are 16 channel analogue-to-digital converter
modules for the Q-bus. The two board versions are:

IAV1S-A 4/12 Channel A/D-Converter (A410-P0)

12 channel single-ended inputs with analogue semiconductor
multiplexers. 4 channel 1isolated, differential flying
capacitor inputs, which are used for analogue field signals
where a high degree of isolation from common mode voltages
must be maintained. The 4 channel flying capacitor inputs
are selected by a reed-relay multiplexer.

IAV1S-AA 16 Channel A/D-Converter (A410-PA)

The IAV1S-AA has only 16 single-ended inputs with
semiconductor multiplexer, like the 12 channels of IAV1S-A.

The IAV1S-A or IAV1S-AA are expandable by multiplexer boards,
such as the IAV1S-C or IAV1S-CA expansion multiplexer boards, up
to 128 channels in any combination.

Analogue to digital conversions are started by program command
or an external trigger. After the conversion on the selected
channel is done, the DONE-flag is set and an interrupt occurs.

NOTE
All general information 1in this description

refers to the IAV1S-A, but is also valid for the
IAV1S-AA, if not otherwise noted.
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FEATURES

0 For IAV1S-A only

-~ 4 potentially free, true differential flying capacitor input
channels
- 12 single-ended solid state input channels

o For IAV1S-AA only

- 16 channel single—ended solid state analogue inputs
non-isolated

o For both versions

- 12-bit resolution

- Unipolar (0 to +10V) or bipolar (+10V) input range

- 8 software programmable gains of 1, 2, 5, 10, 20, 50, 100, 200

- External trigger input

- Expandable by multiplexer boards up to maximum of 128 channels

— Module identification code readable by program

- both A/D-converter versions can be installed in any
combination with the IAV1S-C and IAV1S-CA multiplexer versions
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J2
CH ADR 0-6
o
MUX CONVERT ‘(//\\§>
e
BOARD
ANA BUS
o INTERRUPT INTER.
CONNECTOR
LOGIC
CONTROL a
=+ @
ft—' CONTROL TINES 3
USER CONNECTOR CONVERT Loarc —
J1 Flying Cap.
« ANA IN O——’\Nj
. o 12-81T DATA
(1 of 4) EE} ADC
- AN o—vWAN—/  — T T
l — GAIN SELECT RANGE SELECT <§\V//7
0 1 oV
N (0 to +10V or )
IN
ANAIN | O ouT
(1 of 12) I
ANA RTN | O—— | ANALOGUE
= MUX
* NOTE: In the IAV1S-AA version (A410-PA) these 4 channels

(channel 0 to 3) have
inputs, like the other 12

Figure 6-1: 1IAV1S-A Simple Block

only semiconductor multiplexer
channels.

Diagram A410-PO
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6.2 SPECIFICATION

Parameter

Module Designation

Identification

Board Size
Power

Bus Load

No. of Analogue
Channels

Expansion Cap-
abilities

Resolution

A/D Output Coding
(switch selected)

Conversion Time

Software Programm-

able Gains

! IAV1S-A ! IAV1S-AA

1
! A410-PO ! A410-PA

! !

! 100 octal (software identification
! when reading the MOD register)

1 1

!
1
1

Quad high Module (for BA200 enclosures)
!

1 pCc-load; 1,6 AC-load

16 solid state
single-ended inputs
(non isolated)

4 potentially free,
true differential
flying cap. inputs

6= o= o== o—= o=

12 solid state
single ended inputs!
!
Connector for Mux-Board allows
up to 112 extended channels
!

12-Bit

!
Bipolar +10V; offset binary code
!
Flying cap. chan. ! N.A.
8,5 msec. per !
channel (115 Hz) !
!
Solid State Channels:
typ. 40microsec. at gain 1 to 10

typ. 100microsec. at gain 20 to 200
!

!

1

1

1

i

|

!

|

1

1

1

! !

! Unipolar 0 to +10V; binary code
i

|

!

1

1

1

!

!

1

! .

! 1, 2, 5, 10, 20, 50, 100, 200,
!
!
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Parameter

IAV1S-A ! IAV1S-AA

6-5

System Accuracy
(Bipolar Mode)

Linearity
Input Impedance

Gain Temperature
Coefficient

Offset Temperature
Coefficient

Warm-up Time

Input Protection

* Input Filter

* Common Mode and
Crosstalk Rejec.

* Isolation Voltage

* Interchannel
Isolation

Gain 1 to 10 + 1 LSB

Gain 20 to 100 + 2 LSB

Gain 200 + 5 LSB
In unipolar mode the system accuracy
deviates between gain 10 and 200 by
1 to 2 LSB from values given for
bipolar mode. Note, that the above are
specified for a system calibration at
gain 1.

!

+ 1 LSB at gain 1
1

> 50 megohm
!

max. 50 pém/degree celsius

!
max. 20 ppm/degree celsius

> 10 minutes
!
up to + 25V at power ON
and + 15V at power OFF
!
First order low ! N.A.
pass filter, cut !
off frequency !
2,95 Hz !
!
100 dB typ. at !
50 Hz !
!

Inputs to Comp. Gnd! N.A.
1000 vdc or peak AC!
!

250 vdc or peak AC

* NOTE: Flying Capacitors inputs Channels 0 to 3 only !
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Parameter ! IAV1S-A ! IAV1S-AA

Register Switch selectable over the 4 k
Addressing I/0 address erea. Four word address
with one word unused.

!

!

1

!

!

Interrupt Vector ! Switch selectable from 000 to 770 octal

! Done = XX0; Error = XX4

!

1

!

Priority Level BR4; Jumper selectable to 5 or 6
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6.3 INSTALLATION

6.3.1 Site Considerations

The IAV1S-A/AA has two bus interface connectors that plug into a
Q-bus slot. These connectors have signals defined by the Q-bus

specification. The interrupt priority of the module is
determined by the position on the Bus (Position Dependent
Configuration). The closer a device is to the processor, the

higher its priority.

6.3.2 Interconnection

Interfacing the IAV1IS-A/AA to the user’s device is done via the
50-pin D-type male connector. A 50-conductor flat cable or a
user made twisted pair cable may be used for field connection.
The pin assignment and the signal description are shown in
chapter 6.5.

General information about the wuser I/0O-connector and the
physical requirements are given in chapter 1.4.6.

Connection of a IAV1S-C/CA multiplexer board to the IAV1S-A/AA
is done via the 26 pin connector J2 and a T-type flat cable, as
described in the multiplexer description.

6.3.3 1Initial Operation

Selecting the IAV1S-A/AA Device Address

The device address 1is the I/0 address assigned to the
MOD-register. The device address 1is selected via a 10-pole
switch (Figure 6-4). The switches allow the device address to
be set within a range of 160000 octal to 177770 octal.

The standard address range for this module is from 171400 to
171770 in increments of 10 octal.

15114 13 12|11 10 9|8 7 6|5 4 3|2 1 0
Tttt o ol b x x| x| ox]ox
‘ l l I ! I l ' | l Factory configured
. _ within Standard
Logical 1 = ON  oN OFFOFF ON ON X X X X X Address Range
~Logical § = OFF | I l | | | I l I l (171400 to 171770}
S10 S9 S8 S7 S6 S5 S4 S3 S2 St

Figure 6-2: Selecting IAV1S-A/AA Device Address



IAV1S-A/AA 16 CHANNEL A/D CONVERTER (A410-PO/PA) Page 6-8

Selecting the IAV1S-A/AA Interrupt Vector Address

The IAV1S-A is capable of generating two interrupt vectors (DONE
and ERR INTERRUPT). The interrupt vector address can be set via
a 6-pole switch (Figure 6-4) within the range of 0 to 770 octal
in increments of 10 octal.

For standard vector, the vector switches 1 to 6 (Figure 6-3)
should have the same position as the address switches 1 to 6
(Figure 6-2). This means that the address and the vector are
identical at the address bits 3 to 8.

5] 14 13 1211 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 1 X X X X X 0 0 0
l I l ’ ’ l Factory configured
Logical 1 = ON within Standard
Logical @ = OFF ON T X r X X ¥288020R§98§
|
S]6 S5 SL S3 SIZ St

Figure 6-3: Selecting IAV1S-A/AA Interrupt Vector
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|
] D
1AV1S
' i U
410 [e) D1 Maint. Led —
PX O ~ :??:
| = A410 - PX =o'z
S &4
= Wiw2
S +10V &——> 0 to+ 10V
o BipolariUnip Switch
cC .00 ;’
Maint. 3\._ Difset
LED — Gain Adjust Y1
== AI[
— =
=~ ot Vector Switch
[— = PGA . ”“”‘ﬁLI”“
10 — = Offset oFF ot v veedippaianad
Connector = Device Address Switch
— o
— _
= =
V1
= =
(&)
MUX
MUX
Connector
Plastic Filler Panel
® el
| =
ANALOG! O
WWPUT [e]
ES——
ﬂ_b o NOTE: The PGA Offset is factory calibrated

Figure 6-4: IAV1S-A/AA Physical Layout (A410-PO/PA)
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Selecting the Interrupt Request Level

The standard interrupt request level is 4 (BIRQ4). A  higher
request level, BIRQ5 or BIRQ6 can be selected via the jumpers
BR5 or BR6.

Whenever the BIRQ4 on the module is changed to a higher level,
no other modules should be installed on the bus closer to the
processor which have a lower request level. The interrupt
priority of the IAV1S-A/AA is position dependent and it does not
monitor higher request levels.

Selecting the Analogue Input Range

The unipolar (0 to +10V) and the bipolar (+10V) input range may
be selected by a single DIL-switch, see figure 6-4.

The IAV1S-A is normally shipped and calibrated in the Bipolar
Input Range. The switch position for the input range can be
read by the program in the MOD-register bit 4 (BIP). If BIP is
set, the bipolar range is selected.

However, if the input range has to be changed, a new calibration
is necessary. See chapter 6.5.3 "Calibration".

6.4 OPERATION AND PROGRAMMING
6.4.1 General

This chapter presents a detailed description of the IAV1S-A
registers (see Figure 6-5). Four consecutive bus addresses are
assigned to the register set. '

171XX0 Mnde Register (MOD)
171XX2 ADC-Data Register (DAT)
171XX4 Control Status Register (CSR)
171XX6 unused

They can read or written using any instruction that refers to
their address.
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Initialization

The mnemonic INIT refers to the initialization signal issued by
the processor. Initialization 1is caused by one of the
following:

- issuing a programmed RESET instruction
- depressing the start switch on the processor console
— the occurrence of a power-up or power-down sequence

The MOD and CSR registers are then initialized.

Operation Modes

The unipolar (0 to +10V) and bipolar (+10V) analogue input range
is the only mode which can be changed by a single DIL switch on
the module.

The position of the input range switch 1is readable in the
MOD-register. Normally, the IAV1S-A is shipped and calibrated
in the bipolar input range.

Execution of a A/D Conversion

An analogue to digital conversion is performed in the following
steps:

- Check that the DONE flag is not set.

- Load the channel address and the gain for the desired channel
in the CSR register.

- Set the A/D START bit for internal start or the EET bit for
the external trigger in the SCR register.

- At the end of the conversion, the DONE flag is set and the
converter data can be read from the DAT register.

If Interrupt Enable (IE) is set, an interrupt occurs by setting
the DONE flag. Reading the DAT register clears DONE and a new
conversion can be started.
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6.4.2 Mode Register (MOD)

The MOD register is generally used to identify the module with
its identification code and for maintenance purposes.

o +
IBit! Name ! Description !
e ———————— e !
115 ! IDENT 7 ! Identification Bits 7-0 !
lto ! to ! The module is identified by these !
1 8 ! IDENT 0 ! bits. The A410 module has !
! !(read only) ! the code 100 octal (in high byte). !
! 1 ! 1
! 6! LED ! LED indication for test purposes !
! !(read/write)! !
! ! | !
1 4! BIP ! Bipolar Input Range !
! !(read only) ! This bit monitors the position of !
! ! ! the Bipolar/Unipolar Switch on the !
! ! ! board. If BIP is set, the bipolar !
! ! ! range (+10V) is selected. !
! ! ! 1
e +

Table 6-1: IAV1S-A/AA MOD Register Bit Assignments

MOD 171XX0 - Mode Register
15 14 13 12 1 10 09 08 | 07 06 05 04 03 02 01 00
IDENT
76| 5 43210 LED BIP | | |
R R/W R
NOTE: R = read only
W = write only
R/W = read/write
All bits not described are unused and read or written as
zZero.

Figure 6-5: IAV1S-A/AA Mode Register
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6.4.3 ADC-Data Register (DAT)

The DAT register is a 12-bit read only register. It contains
the converted data after an analogue-to-digital conversion has
been performed. Reading the DAT register clears the DONE and
ERR-flags in the CSR register. The data code for the ADC is
binary code in unipolar range (0 to 10V) and offset binary code
in bipolar range (+10vV). Refer to the coding table chapter 6.5.

DAT 171XX2 - ADC Data Register

|
(MSB) AD DAT (LSB)
| | ] 11 | 10 | 09 | 08 ] 07 | 06 | 05 | 04 | 03 | 02 | 01 | 00

READ ONLY
NOTE: R = read only All bits not described are
W = write only unused and read or written

R/W = read/write as zero.

Figure 6-6: IAV1S-A/AA ADC Data Register

6.4.4 Control Status Register (CSR)

The CSR is a 16-bit read/write register. It can be written in

word or byte format. The definitions are described in table
6-2.
CSR 171XX4 - Control Status Register
15 14 13 12 1N 1t 9 8 7 6 5 4 3 2 1 g
tH CHA DONE | IE | ERR | EET GAIN A/D
AAL | 6 | 5 | 4 | 3 | 2 | 1 |0 2 | 1 | 0 [START
R R/M R | RMW | R | R/ R/ W

Interrupt Generation

INTERRUPT (VECTOR XXP)

DONE

VECTOR + 4

ERR }
{ )
NOTE: R = read only All bits not described are
W = write only unused and read or written
R/W = read/write as zero.

Figure 6-7: IAV1S-A/AA Control Status Register ,/ 1Interrupt
Generation



IAV1S-A/AA 16 CHANNEL A/D CONVERTER (A410-PO/PA) Page 6-14

Bit! Name !
———tm—— e ———— +
15 ! CHAVAI !
! (read only)!

! !

! 1

! !

14 ! CHA 6 !
to ! to !
8 ! CHA 0 !
!(read/write)!

! !

71 DONE !
!(read only) !

! !

! !

! 1

6 ! IE !
!(read/write)!

! 1

5! ERR !
!(read only) !

! !

! !

! 1

! !

! !

! !

! !

! !

1 !

4 ! EET !
!(read/write)!

! !

! 1

! !

! 1

! 1
3! GAIN 2 !
2! GAIN 1 !
1! GAIN O !
!(read/write)!

! !

0 ! A/D START !
!(write only)!

! !
6-2: IAVIS-A/AA

Channel available.

This bit is set when the

addressed channel is in the system
(diagnostic feature).

Channel Address Bits 6-0

! Address of the channel which should

do a A/D conversion.

! A/D Conversion Done

DONE is set at the end of a con-
version. It is cleared when the DAT
register is read or by INIT.

Interrupt Enable for DONE and
ERROR-flags

1

!

!

!

!

!

!

!

!

1

1

1

!

1

1

1

1

!
Error !
This bit is set when an internal or !
external start to a A/D conversion !
is made and following conditions !
are present: !
- DONE-flag is set !
- an A/D conversion is currently !
taking place. !
ERR is cleared when the DAT register!
is read. !
1

1

!

!

!

1

i

!

1

!

1

!

!

!

!

!

Enable External Trigger

EET enables the EXTRIG-Input signal
to start the A/D conversion. EXTRIG-!
input is then wired-OR to the A/D
START bit.

EET is also a TTL output signal.

These bits show the Gain for the
currently addressed channels.

Binary coded from 0-7 for the levels!
1, 2, 5, 10, 20, 50, 100 and 200.

! A/D Conversion Start

This bit can start a conversion
provided that DONE is not present.

CSR Register Bit Assignment
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6.5 FUNCTIONAL DESCRIPTION
6.5.1 Theory Of Operation

Figure 6-1 shows a simple block diagram of the IAV1S-A/AA,. It
is addressed via the Q-bus address 1lines. The board has
switches to select its device address and interrupt vector
address according to the rules in chapter 6.3.

The 16 analogue input channels are entered through connector Jl.
The channels 0 to 3 are isolated by flying capacitor inputs with
a relay multiplexer at the IAV1S-A/AA version only. A
semiconductor analogue multiplexer 1is wused for all other
non-isolated channels.

The selected analogue input signal goes to the internal analogue
bus and to a digitally programmable gain amplifier. A sample
and hold amplifier samples this signal a definate time and
switches to hold-state during the conversion cycle of the A/D
converter (see figure 6-8). The ADC 1is a 12-bit successive
approximation analogue to digital converter in a 28 pin DIP
package.

6.5.2 Mode Of Operation

Unipolar/Bipolar Input Range

The full scale input range is selectable by a DIL-switch to
unipolar 0 to +10vV or bipolar +10V input voltage. The
Uni/Bi-switch position can be read by the BIP-bit in the MOD
register. Changing the input range requires a new calibration.
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Prog. Gain Sample/Hold

Amplifier Amplifier A/D Converter

Gain Adjust

l D11
REF IN

|
|
IN |
HOLD l ,
REFOUT |
|
s

ANA BUS

' Ugi/%i )
.—J ;l; e BIP OFF
GAIN § 00
AN 1 START
GAIN 2 = Offset V¥V

Adjust +15 -15

CONVERT

Figure 6-8: IAV1S-A/AA ADC Circuit (A410-PO/PA)

Programmable Gain

The gain can be programmed with three bits in the CSR register
for the levels 1, 2, 5, 10, 20, 50, 100 and 200. A higher gain
takes a longer conversion time. For details, see specification.

The different conversion times required at flying capacitor or
semiconductor multiplexers or at higher gains is controlled by
the IAV1S-A hardware.

-
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A/D Converter Coding

The A/D converter produces the 12-bit (4096 states) binary codes
which are listed in the following tables.

Unipolar Operation Code

o +
! ! ! Range ! Binary Coding !
! ! Scale ! 0 to +10v ! MSB LSB !
e —— Fomm— fmmm———————— e !
! ! ! ! !
! Full Pos.! +FS-1LSB ! +9.9976 ! 111 111 111 111 !
! ! +3/4 FS ! +7.5000 ! 110 000 000 00O !
! ! +1/2 Fs ! +5.0000 ! 100 000 000 00O !
! ! 414 FS ! +2.5000 ! 010 000 000 000 !
! ! +1 LSB ! +0.0024 ! 000 000 000 oO0O1 !
! Zero ! ZERO ! 0.0000 ! 000 000 000 000 !
! ! ! ! !
e +
Bipolar Operation Code
et +
! Range ! Offset Binary Coding !
! Scale +10v ! MSB LSB !

+FS-1LSB 111 111 111 111

! ! !
1 ! !
+ + +
1 1 !
Full Pos. ! ! . !
! +3/4 FS ' +7.5000 ! 111 000 000 000
! 1 !
! ! !
! ! !
! 1 1
! ! !
! ! 1
! ! 1
! 1 !

! 1
! 1
! !
! +1/2 FS +5.0000 110 000 000 o000 !
! +1 LSB +0.0049 100 000 000 001 !
! Zero ZERO 0.0000 100 000 000 o0OO !
! -1 LSB -0.0049 011 111 111 111 !
! -1/2 FS -5.0000 010 000 000 000 !
! ! -FS+1LSB -9.9951 000 000 000 o001 !
!Full Nega.! -FS -10.0000 000 000 000 o000 !
! !
P +

e +
!Gain Bits! ! Full Scale Range ! mv,/LSB !
! 2.1.0 ! Gain! Unipolar ! Bipolar ! Unipolar ! Bipolar !
!(binary) ! ! ! ! ! !
e +o——— e Fmm Fomm o !
! ! ! ! ! ! !
! 0 ! 1 !0 to 410V ! +- 10V ! 2.4414 ! 4.8828 !
! 1 ! 2 ! 0 to +5v ! +- 5V !1.2207 ! 2.4414 !
! 2 ! 51 0 to +2V ! o+- 2V ! 0.4882 ! 0.9765 !
! 3 ! 10 ! 0 to +1Vv ! +- 1V ! 0.2441 ! 0.4882 !
! 4 ! 20! 0 to +0.5v ! +- 0.5v ! 0.1220 ! 0.2441 !
! 5 ! 50 ! 0 to +0.2v ! +- 0.2V ! 0.0488 !t 0.0976 !
! 6 1 100 ! 0 to +0.1v ! +- 0.1v ! 0.0244 ! 0.0488 !
! 7 ! 200 ¢ 0 to +0.05Vv! +- 0.05v ! 0.0122 ! 0.0244 !
1 ! ! ! ! ! !
e +

Table 6-3: IAV1S-A/AA ADC Coding Tables
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6.5.3 A/D Converter Calibration

The IAV1S-A/AA is normally shipped and calibrated for the
bipolar input range. If the input range is changed to unipolar,
a new calibration is necessary. The calibration 1is done with
the diagnostic software. There are two tests available, the
"Dynamic" and the "Calibration" test. The latter contains
operator instructions (see the -example in the diagnostic
software listing).

Calibration Equipment
- Precision voltage reference source with an accuracy of 0,01%

— The analogue input test connector (see Appendix B) can be
used.

Starting the Calibration

Put the precision voltage reference source at one or more of the
analogue inputs. Use gain 1 only for the following procedures.

A warm-up time of >10 minutes is required.

Bipolar Adjustment

Step 1: Offset Adjust
Enter -9.9951vV (-FS+1LSB). Adjust the offset trimpot
so that the printout of the conversions is mainly on
-9.9951V or 0001 octal code.

Step 2: Gain Adjust
Enter +9.9902V (FS-2LSB). Adjust the gain trimpot so
that the printout of the <conversions 1is mainly on
+9.9902vV or 7776 octal code.

Unipolar Adjustment

Step 1: Offset Adjust
Enter +0.0024v (1LSB). Adjust the offset trimpot so
that the printout of the conversion is mainly on
+0.0024V or 0001 octal code.

Step 2: Gain Adjust
Enter +9.9952V (+FS-2LSB). Adjust the gain trimpot so
that the printout of the conversion 1is mainly on
+9.9952V or 7776 octal code.
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NOTE: If the ADC 1is wused at one gain only, it can bhe
calibrated more precisely if the steps of the
calibration procedure are done in this gain. The table
"A/D Converter Input Ranges" can be used to calculate
the full scale range and the LSB value for this
calibration.

Precalibration of the PGA Offset (for factory use only)

Connect the Analogue Bus on the MUX-connector to Analogue Ground
(Pin BB to Pin AA) and adjust the voltage at TPl with RV3 to 0
volts +10 microvolt. The program must be stopped during this
calibration.

6.5.4 Analogue Input And Control Signals

The analogue input signals enter the board through the 50-pin
male connector Jl. A flat cable or a user made twisted pair
cable could be used for field connection.

At the IAV1S-A 4 channel isolated, differential flying capacitor
and 12 channel semiconductor single-ended inputs can be
connected to input connector Jl. The IAV1S-AA has only 16
channel semiconductor single-ended inputs.

The flying capacitor channels (channel 0 to 3) at the IAV1S-A
are differential inputs. They have one side of the generating
source connected to the positive (+IN) and the other side to
negative (-IN) input pins as shown in Figure 6-10.

The single-ended inputs have one side of the wuser’s analogue
source connected to the semiconductor analogue multiplexer input
(IN) and the other side connected to analogue return (ANA RTN)
as shown in Figure 6-9.

For correct electrical analogue input signal requirements, see
chapter 6.2 "Specification".
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Control Signals

The external trigger input signal (EXT TRIG L) is a TTL input
which generates a conversion start at the trailing edge of a low
pulse if the enable external trigger bit (EET) in the CSR
register 1s set. EXT TRIG L is then a wired-or to the internal
start function.

The external trigger enable (EET L) is a TTL outpt signal. It
monitors the EET-bit in the SCR register. When the EET-bit is
set, the EET L output signal has a low level.

The +5V output on Pin 38 is protected by a 1A pico fuse and 1is
normally used for DIGITAL manufacturing purposes only.

The signals in the MUX-board connector J2 are not for wuser
applications. J2 is only used to connect standard analogue
MUX-boards, such as the IAV1S-C.

Fm———= e +o——— o +
! I/0 ! Signal ! I/0 ! Signal !
!Conn.! Name !Conn.! Name !
! Pin ! ! Pin ! !
t———— e Fm——— o +
11 12 ! !
'3 ! ! 4 !'+INO(+Ana Inp. Ch 0)!
! 5 1-INO(-Ana Inp. Ch 0)! 6 !+INl !
! 7 !-IN1 ! 8 !+IN2 !
19 1-IN2 ! 10 !+IN3(+Ana Inp. Ch 3)!
! 11 !-IN3(-Ana Inp. Ch 3)! 12 !IN4(Ana Inp. Ch 4) !
! 13 !RTN4(Ana Ret Ch 4) ! 14 IINS !
! 15 IRTN5S ! 16 !ING6 !
117 !RTN6 1 18 'IN7 !
119 IRTN7 120 1IN8 !
121 IRTN8 122 1IN9 !
! 23 !'RTN9 ! 24 !'IN1O !
! 25 IRTN1O 1 26 !IN11 !
! 27 !RTN11 ! 28 !IN12 !
! 29 IRTN12 ! 30 1IN13 !
! 31 !RTN13 ! 32 !'IN1l4 !
! 33 IRTN14 ! 34 !'IN15(Ana Inp. Ch 15)!
! 35 !RTN15(Ana Ret Ch 15)! 36 !Gnd !
! 37 I'EET L ! 38 !+5V Out(Manuf. only)!
! 39 !EX TRIG L ! 40 1Gnd !
141 42 ! !
143 ! ! 44 ) !
1 45 ! ! 46 ! !
147 ! 1 48 ! !
1 49 ! ! 50 ! !
Fmm———— o e e Fom +

Table 6-4: IAV1S-A Connector Jl1 Pin Assignment A410-PO


















































































































































































































