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NOTE

The information in this document has been carefully checked and is believed to be entirely reliable.
esd makes no warranty of any kind with regard to the material in this document, and assumes no
responsibility for any errors that may appear in this document. In particular descriptions and
technical data specified in this document may not be constituted to be guaranteed product features
in any legal sense.

esd reserves the right to make changes without notice to this, or any of its products, to improve
reliability, performance or design.

All rights to this documentation are reserved by esd. Distribution to third parties, and reproduction
of this document in any form, whole or in part, are subject to esd's written approval.

© 2016 esd electronic system design gmbh, Hannover
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Germany
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handling of the VME-DP1032/63140. Carefully read this manual before commencing any
work and follow the instructions.
The manual is a product component, please retain it for future use.

f This manual contains important information and instructions on safe and efficient

Trademark Notices

All trademarks, product names, company names or company logos used in this manual are reserved by their
respective owners.
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Document History

The changes in the document listed below affect changes in the hardware as well as changes in
the description of the facts, only.

Rev. | Chapter Changes versus previous version Date

Safety Instructions and Information and Classification of Warning messages
inserted, Manual restructured

Block circuit diagram new, text according to data sheet
Chapter “Technical Data” revised

Chapter “Hardware Configuration” revised

22 2016-03-11

Chapter “Interrupt Processing”, description of HD63140 and figure changed
Chapter “Digital Inputs and Outputs” description of HD63140
New Chapter “Hardware Installation”

Chapter “Connector Pin Assigments”

@ IN|e|al~jwIN| =

Chapter “Order Information” moved and revised

Technical details are subject to change without further notice.
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Classification of Warning Messages and Safety Instructions
This manual contains noticeable descriptions, warning messages and safety instructions, which
you must follow to avoid personal injuries or death and property damage.

This is the safety alert symbol.
It is used to alert you to potential personal injury hazards. Obey all safety messages
and instructions that follow this symbol to avoid possible injury or death.

DANGER, WARNING, CAUTION

Depending on the hazard level the signal words DANGER, WARNING or CAUTION are used to
highlight safety instructions and warning messages. These messages may also include a warning
relating to property damage.

DANGER
Danger statements indicate a hazardous situation which, if not avoided, will result in
death or serious injury.

WARNING
Warning statements indicate a hazardous situation that, if not avoided, could result in
death or serious injury.

CAUTION
Caution statements indicate a hazardous situation that, if not avoided, could result in
minor or moderate injury.

> B B

NOTICE

Notice statements are used to notify people on hazards that could result in things other than
personal injury, like property damage.

electrostatic discharge.

NOTICE
This NOTICE statement contains the general mandatory sign and gives information that
must be heeded and complied with for a safe use.

NOTICE
This NOTICE statement indicates that the device contains components sensitive to

INFORMATION

m INFORMATION
Notes to point out something important or useful.
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A Safety Instructions

e \When working with the VME-DP1032/63140 follow the instructions below and read the manual
carefully to protect yourself from injury and the VME-DP1032/63140 from damage.

e The device is a built-in component. It is essential to ensure that the device is mounted in a way
that cannot lead to endangering or injury of persons or damage to objects.

e Do not use damaged or defective cables to connect the VME-DPI032/63140.

e In case of damages to the device, which might affect safety, appropriate and immediate
measures must be taken, that exclude an endangerment of persons and domestic animals and
property.

e Current circuits which are connected to the device have to be sufficiently protected against
hazardous voltage (SELV according to EN 60950-1).

e The VME-DPI1032/63140 may only be driven by power supply current circuits, that are contact
protected.

A power supply, that provides a safety extra-low voltage (SELV) according to EN 60950-1,
complies with this conditions.

e The device has to be securely installed in the control cabinet before commissioning.

e Protect the VME-DP1032/63140 from dust, moisture and steam.

e Protect the VME-DP1032/63140 from shocks and vibrations.

e The VME-DPIO32/63140 may become warm during normal use. Always allow adequate
ventilation around the VME-DPI032/63140 and use care when handling.

e Do not operate the VME-DPI1032/63140 adjacent to heat sources and do not expose it to
unnecessary thermal radiation. Ensure an ambient temperature as specified in the technical
data.

DANGER

Hazardous Voltage - Risk of electric shock due to unintentional contact with
uninsulated live parts with high voltages inside of the system into which the VME-
DPI0O32/63140 is to be integrated.

— Disconnect all hazardous voltages (mains voltage) before opening the system.
— Ensure the absence of voltage before starting any electrical work

NOTICE

Electrostatic discharges may cause damage to electronic components.

To avoid this, perform the steps described on page 30 before you touch the VME-
DPIO32/63140, in order to discharge the static electricity from your body.

Qualified Personal

This documentation is directed exclusively towards personal qualified in control and automation
engineering. The installation and commissioning of the product may only be carried out by qualified
personal, which is authorized to put devices, systems and electric circuits into operation according to
the applicable national standards of safety engineering.

Conformity

The VME-DPIO32/63140 is a sub-assembly intended for incorporation into an apparatus by a
manufacturer and NOT by the end user. The manufacturer of the final system must decide, whether
additional EMC or EMI protection requirements are necessary.

Intended Use

The intended use of the VME-DPIO32/63140 is the operation as VME board with digital I/Os.

The guarantee given by esd does not cover damages which result from improper use, usage not in
accordance with regulations or disregard of safety instructions and warnings.
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e The VME-DPIO32/63140 is intended for installation in VMEbus systems only.

e The operation of the VME-DPI1032/63140 in hazardous areas, or areas exposed to potentially
explosive materials is not permitted.

e The operation of the VME-DP1032/63140 for medical purposes is prohibited.

Service Note

The VME-DPIO32/63140 does not contain any parts that require maintenance by the user. The VME-
DPI1032/63140 does not require any manual configuration of the hardware. Unauthorized intervention in
the device voids warranty claims.

Disposal

Devices which have become defective in the long run have to be disposed in an appropriate way or
have to be returned to the manufacturer for proper disposal. Please, make a contribution to
environmental protection.

Page 6 of 38 Hardware Manual » Doc. No.: V.1607.21 / Rev. 2.2 VME-DPI032/63140



Table of contents

SafEly INSITUCHIONS. ...t e e e e e e e e e e e e e e e e s aa e e e e 5
IO Y= 1= RSP ERPNS 8
=Yoo o1 o7= 1 B I 7= = T 10
2.1 General TEChNICAl Data........coviiiiiiieie i e e e e e e e e e e e e e e 10
WAV A \V | R oT=Y e o= 11T o S 11
2.3 Digital OULPULS. ...t e e e e e e e e e e e e e e e e e e e e e e e aaas 11
B o 1= B ] o 10 TSP 12
2.5 SOMWAIrE SUPPOI....coiiiiiiieee et e et e e e e e e e e e e e e e e e e eeaea e eeeas 12

3. Hardware Configuration...........oooiiiiiiee et e e e e e e e e e e e e e e s s nnnenneneeees 13
3.1 Front Panel VIiew With LEDS..........uuuuiiiiiii e e e e e e e e e e e 13
3.2 Address Covering of VME-DPIO32/63140........uuuuuiiiiiiiieeieee e 14
3.3 Jumper ConfigUuIation.........coouiiiiiiiieii e e aaaaaaaaaa 15
3.3.1 Default SeHNG ... 16

3.3.2 The Address-Modifier AM JUMPEr J3.......oomiiiiiiiiiee e 17

3.3.3 Basic Access Decoding via the Jumpers J1 and J2.........c.ooeiiiiiiiiei e, 21

S 1 (=T 0 o] A o o Yot =TT ] o Vo 22
5. Digital INputs @nd OULIPULS.......ceeiiie e e e e e e e e e e e e e easan e e e eeeeeeenes 24
5.1 Controller Assignment to Inputs and OQULPULS........cccooeeiiiiiiiiiiiiiiccee e, 24
5.2 Pulse Processor HDB3140 StrUCLUIE...........ooiiiiiiieeeeeeeeii e e eeeea e e e e e e e e eaees 26
5.3 Input and Output Circuit of VME-DPIO32/63140..........cccoiiiiiiiiiiiieeeeeeeeeee e 27
LTRSS 27

5.3.2 Front Panel LEDs and Test SOCKEtS..........cooiiiiiiieee e 28

5.3.3 Input and Output CirCuit Diagraml...........coeiiiiiiiiiiiicere e e e s 29

6. Hardware INStallation...........ccooiiiiiiii e e e e e e e e e e e e e e e e e e e e e r e aae 30
7. CoNNECLOr PiN ASSIGMENTS. .....uuiiiiiiiiiiiiie ettt e e e e e e e e e e e e e e e s e e e e e e e eeaa e e e eaeeeene 31
AR Y A7 =1 o TU S i PO 31
4 VO I O o g =T o] g 32
7.3 Terminal Block 1/0 Connector P2 Phoenix FLKM64 or FLKMSG64............cccccciiiiiiiiiieeeeeees 33
7.4 WiIrING DIAQIam...ccooo oottt et e e e e e e e e e e e e e e e s e e e e e e e eeaaaaas 34

LS T ® o [T g [ 1] o =1 (o] o USSP 38

VME-DPI032/63140 Hardware Manual * Doc. No.: V.1607.21/ Rev. 2.2 Page 7 of 38



Overview

1. Overview
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Figure 1: Block circuit diagram of VME-DPI032/63140

The VME-DPIO32/63140 offers a digital process interface containing 32 optoisolated digital
process I/O channels. It includes all necessary components on a VMEbus 6U board and needs
one slot.

The 32 digital I/O channels are programmable in 8 groups of 4 channels as inputs or outputs. The
8 groups are electrically isolated from each other.

The input channels accept an input voltage range of 5 VDC to 30 VDC. Each input channel can
generate an interrupt on the VMEbus and that is programmable to rising or to falling edge. The
inputs are overvoltage protected between -3 VDC and +35 VDC. The digital output channels
accept an operating voltage range of 6 VDC to 28 VDC with a rated current of 0.3 A.

The outputs are driven by Quad High Side Drivers LMD18400. The protection circuit of the driver is
activated by short-circuit, over temperature and overvoltage. An error signal will be generated by
the drivers on the following conditions: no load, short circuit to GND, to VCC, overvoltage or over
temperature of the driver module.

In addition to the bit programmable operating mode of the outputs, it is possible to use the single
output channels via the pulse processor components HD63140 for pulse-width modulation (PWM).
A total of 2 x 24 programmable 16 bit registers for switching period and resolution are available.
The minimum pulse width amounts to 10 :s. The outputs can be synchronized.

Up to 4 digital inputs may be used as counter inputs at the CIO8536. The maximum counter
frequency for the inputs is 3 MHz.

The actual I/O status and error status of each I/O channel is displayed by a two coloured LED on
the front panel of the VME-DPI032/63140.
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Overview

Additionally, there are test sockets for each channel located on the front panel for stimulation of the
input channels or for disable of the output driver error signal.

The 64-pin adapter blocks VME-P2-ADAPT1 or VME-P2-ADAPT1 are connected via ribbon cable
to the P2 connector of the VME-DPI0O32/63140. They offer wiring with screw or clamp terminals for
all P2 1/O signals.

To feed power supply for the 8 output groups separately (4 outputs are combined to one group) the
power adapter VMEDPIO32-P2VCC is used.

If a separate wiring of the output groups is not necessary the adapter VME-DPIO32-P2VCC-3X
feeds power to 3 VME-DPIO32/63140 installed in 3 VMEbus slots side-by-side is an economic
solution.
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Technical Data

2. Technical Data

2.1 General Technical Data

Digital power
supply voltage

Electrical
isolation of inputs
and outputs

Connector types
Temperature
range

Humidity

Board size

VME dimensions
Weight

Page 10 of 38

VMEbus P1: 5V £ 5%
(typical values at 20 °C):

all outputs OFF:

all outputs ON:

16 outputs ON, 16 OFF:
all outputs OFF,

all inputs ON:

Pollution degree:
Over voltage category:

Electrical isolation:

P1-DIN 41612-C96
P2-DIN 41612-C64

1.7A
23A
1.7A

2.3A
Pollution degree: 2 (acc. to DIN EN 61131-2)
Il (acc. to DIN EN 61131-2)

functional isolation between 1/O circuits and VMEbus,
dimensioning of air and creepage distances:

max. isolation working voltage Ue = 600 V AC/DC
(acc. to. DIN EN 61131-2, pollution degree 2,

over voltage category Il)

max. isolation voltage of optocouplers
Umms = 2500 Vims for 1 minute

0...70 °C ambient temperature

max. 90%, non-condensing

160 mm x 233 mm
6 U height / 1 slot width
470 g

Table 1: General data of the module
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Technical Data

2.2 VME specification

VME interface

Data transfer mode

Address modifier (AM)

Basic address

Interrupts

IEEE 1014 /D

SADO24 - slave with A24/D16 access
SD16 - slave with A16/D16 access

full evaluation of AMO to AM5,
additionally '"AM2 don't care'
circuit possible

selectable by jumpers over the whole
address range of 16 Mbytes,
the board covers 4 kbytes

[1 to 17 interrupter, level
programmable via HD63140

Table 2: VME interface

2.3 Digital Outputs

Quantity

Supply voltage

Load capacity
(at 50°C)

Protective circuits

Switching
performance
(at 20°)

Electrical isolation
from VMEDbus
potential

VME-DPI1032/63140

32 (less inputs)

Out=24V-->'1
Out=0V-->'0

P-switching:

chcmin = 6 V (DC)
Uvcomax = 28 V (DC)
chcrated =24V (DC)

rated current/channel (24 V): I, = 0.3 A,

max. current/channel: limited by overtemperature protection
(see data sheet of LMD18400)

max. current/board: 16 A

signal level of outputs at rated current: =2 U2 V

short-circuit protection and overtemperature protection: electronically
with switch-off of output group,
overvoltage protection (triggering from U, > 32 V..35 V)

values for Uyeeratea and | min. pulse time T = 10 ps,

min. clock period Ton = 10 us, Tore = 10 us

(With this switching times the signal edges are bad. Additionally the times
may become longer due to circuit tolerance and ambient temperature.)

see description of electrical isolation in chapter “General Technical Data”,
page 10

Table 3: Data of the digital outputs
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Technical Data

2.4 Digital Inputs
Quantity 32 (less outputs)

all inputs have interrupt capability max. 16 inputs at P2 configurable as
Evaluation counter inputs, all 16 inputs connected to HD63140 and additionally
4 inputs in parallel to CIO Z8536 (higher resolution)

permissible input voltage range: 3Vs=U,s30V

Attention: If output driver LMD18400 is supplied by Uyccout, Uin may not
In ut Volta e eXCeed Uin S chcout' 2V !

P 9 (because of parallel connection to outputs)
threshold input =0’ Uout < 2.0V
threshold input =1’ Un 2 3.0V

Since the inputs and outputs are connected in parallel on the board, the
input current depends on the fact, whether the supply voltage is connected
to the output driver LMD18400:

input current/channel at Uvce = 24 V (typical values at 20 °C):
input =’1": V) lihn=7.7mA
Input current (12V) 1n = 9.9 mA
(22V) ln=10.0 mA

input current/channel at Uvce not supplied (typical values at 20 °C):
input ="1": BV) l.=8.0mA

(12V) lh=14.0 mA

(24 V) 1, =30.0 mA

(30 V) Iih=40.0 mA

input circuit (max.): 1 MHz (1:1)
counter frequency of controller HD63140 (depends on the complexity of
the functions):
just one function: thigh > 0.5 us, tow > 0.5 us
Input frequency fmax < 1 MHz (duty cycle 1:1)
16 functions: thigh > 5.0 s, tow > 5.0 us
fmax < 100 kHz (duty cycle 1:1)

counter frequency of controller CIO 8536 max. 3 MHz

overvoltage protection by Transsil diode voltage-proof up to...

statically: Umax = 36 V

dynamically: Umax =95 V (duty cycle 1/100, ton = 10 us)
Umax = 225 V (duty cycle 1/1000, ton = 10 ps)

Electrical isolation |see description of electrical isolation in chapter “General Technical Data”,
from VMEbus page 10
potential

protective circuit

Table 4: Data of the digital inputs

2.5 Software Support

Driver packages for VME-DPIO32/63140 are available e.g. for operating systems VxWorks and
0S9.
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Hardware Configuration

3. Hardware Configuration
3.1 Front Panel View with LEDs

=

IRQ (RED LED): DPI032
LED LIGHTS, IF AN INTERRUPT APPLIED TO THE VMEBUS. \I._..l
BUSY (YELLOW LED): —O IRQ
LED LIGHTS, IF AN ACCESS TO THE BOARD ENSUES VIA THE VMEBUS. — | ©OBUSY
O IREN

IREN (YELLOW LED): /

LED LIGHTS, IF THE INTERRUPT ENABLE BIT IS ACTIVE.

OO0 1
OO0 2
Q¢ 3
Qo 4
Qo0 5
OO0 s
Q6 7
(o NolN:!
CHANNEL STATUS LEDS (RED/GREEN LEDS): 00 9
IF THE CHANNEL ACTS AS AN INPUT: O 010
NO INPUT SIGNAL —> LED OFF Oon
ACTIVE INPUT —> LED LIGHTS GREEN 0012
IF THE CHANNEL ACTS AS AN OUTPUT: Q013
OUTPUT SIGNAL '0° AND NO ERROR —> LED OFF O 014
QUTPUT SIGNAL *1' AND NO ERROR —> LED LIGHTS GREEN O 015
ERROR APPLIED —> LED LIGHTS RED
O 016
O o017
CHANNEL STATUS CONNECTORS: O 018
—————————————————— O 019
IF THE CHANNEL ACTS AS AN INPUT: O 020
CONNECTOR INSERTED —> INPUTS WILL ALWAYS BE READ AS '1°
NO CONNECTOR INSERTED -> ACTUAL INPUT LEVELS WILL BE READ O o2

IF THE CHANNEL ACTS AS AN QUTPUT:
CONNECTOR INSERTED —> APPLYING ERRORS WILL BE IGNORED
NO CONNECTOR INSERTED ~> APPLYING ERRORS WILL BE EVALUATED

00000
00000
N NN NN
oUW

Figure 2: Front panel view

NOTICE
Read chapter “Hardware Installation” on page 30, before you start with the installation of
the hardware!
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Hardware Configuration

3.2 Address Covering of VME-DP1032/63140

Address range D15-D8 D7-DO
nn ss FE ClO2 ClO1
nn ss F8 (Z8536) (Z8536)
nn ss F6 RAM of RAM of
nn ss FO HD2 (HD63140) HD1 (HD63140)
nn ss DE HD2 HD1
nn ss 00 (HD63140) (HD63140)
Table 5: Address Covering of VME-DPI032/63140
nnss.... basic address of DPIO32 for 'standard address accesses’
via VMEbus (A08 - A23 = CARD-ADDRESS)
SS ....... basic address of DPIO32 for 'short address accesses’

via VMEbus (A08 - A15 = CARD-ADDRESS)
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Hardware Configuration

3.3 Jumper Configuration
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Figure 3: Jumper Position
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Hardware Configuration

3.3.1 Default Setting

The particular factory-settings (of the jumpers see following table) are marked in the table.

The jumpers configuration can be obtained from the insertion diagram. An inserted jumper
corresponds to ’0’ (low) level of a signal.

In the following the jumpers are displayed in a position, as seen by the user, if he has the board
lying in front of himself with the VMEbus connectors to the rear end.

Default jumper setting of jumpers J1 to J4:

Jumper |Function

basic address

41 A08-A15

52 basic address
A16-A23

J3 address modifier

Setting

basic address of VME-DP1032/63140 set
to $xxE14000

AM2 don’t care, i.e. access in the supervisory
mode or user mode VME access A24/D16

Table 6: Default Jumper Setting
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Hardware Configuration

3.3.2 The Address-Modifier AM Jumper J3

The VME-DPI1032/63140 can be operated with access modes A24/D16 (standard) or A16/D16

(short).
At the default setting of jumpers displayed below A24/D16 accesses to the board are enabled. AM2

will be ignored, so user mode as well as supervisory mode can be used for addressing.

Default setting: Standard supervisory and non-privileged data access (A24-Mode)
J3
2 o c”3 o o o |10
1 o o o o o S
AMO ——
AM1
AM4
AM2
AM2E

The jumpers AMO, AM1 and AM4 are evaluated ’separately’. The jumpers AM2 and AM2E form a
unit and are always evaluated together.

The jumpers AMO, AM1 and AM4 are evaluated as follows:

jumper/ signal decoding

pins not inserted inserted

AMO
1-2

AM1
2.3 1 0

AM4
4-5

Table 7: Evaluation of Jumpers AMO, AM1 and AM4
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Hardware Configuration

Permissible Positions of Jumpers AM2 and AM2E are as follows:

Page 18 of 38

Position of evaluation
jumpers AM2 and AM2E
2 4 E g8 10
o o o o o AMZ =
o o o o o don’t care
1 3 5 7 9
A A
M M
2 2
E
2 4 & a8 10
o o o o W aMz2 = 1
o o o o o
1 3 5 7 9 (supervisory
A & modes only)
M M
2 2
E
2 4 & a8 10
o o o W W AMZ = 0
o o o o o
1 3 5 7 9 (non-
A A privileged
M M modes only)
2 2
E

Table 8: Permissible positions of jumpers AM2 and AM2E
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Hardware Configuration

Meaningful address modifier jumpers combinations for 24 accesses are recommended as follows:

permissible AM codes

jumper J3 AAAAAA HEX addregsing mode
MMMMMM
54,32 340
2 4 6 8 10 standard non-
privileged
o W g o o 1 1 Aie w1 39 data access
or
o o o o o 2L S L R 0 e 3D standard supervisory

data access

o o o o o standard supervisory
I [ O L IO O 3D data access

e} e} e} o o standard non-
[ (T 111001 39 privileged
o o o o o data access

Table 9: Recommended Access Modes for Standard Accesses (A24)
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Hardware Configuration

Meaningful address modifier jumpers combinations for 16 accesses are recommended as follows:

permissible AM codes
jumper J3 ARAARARAR HEX addressing mode
MMMMMM
4 3 210
2 4 6 8 10 short non-
privileged access
o o o} o o 101001 29 or
” ” short supervisory
o o o o o 101101 2D access
1 3 5 7 9
2 4 6 g8 10
o o o o short supervisory
| | I 101101 2D access
o o o o o
1 3 5 7 9
2 4 6 8 10
o o o short non-privileged
| | | I 1110001 29 access
o o o o o
1 3 5 7 9

Page 20 of 38

Table 10: Recommended Access Modes for Short Accesses (A16)
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Hardware Configuration

3.3.3 Basic Access Decoding via the Jumpers J1 and J2
The basic address of VME-DPI032/63140 is set as follows:

AZ3..Al6|Al15..AQ0B AOD07..Al1

Default setting = $E14000

Alé address
A24 address

J2 Jl
16 15 16 15
o] o| AZ3 o—o| Alb
o o| AZ22 o o| Al4
o o| AZ1l o——o| Al3
o——o| AZ0 o——o| Al2
o——o| AlS o—o| All
o——o| AlS8 o—o| AlQD
o——0| Al7 o——=0| AS
o] o| Alé o——0| A8
2 1 2 1
+---short---+
S standard --------- +

An inserted jumper corresponds to the 'low’

L—————— {local address space)

(J1)
{J2)

level of an address bit.
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Interrupt Processing

4. Interrupt Processing

The CIO Z8536 components ClIO1 and CIO2 can generate an interrupt on a rising or falling edge of
their input signals. The programming of the ClIOs determines, at which edge the interrupt shall be
generated.

The two local interrupt requests are combined in the interrupt logic.

The VMEDbus interrupt disable and the VMEbus interrupt level are not programmable with the
HD63140.

The VMEbus interrupt is always enabled. The level is hard wired to IRQ1, but can easily be
changed to IRQ5 by soldering a wire bridge from IC17-pin 1 to IC17-pin 3 (74xx138).

If the HD63140 should trigger a VMEbus interrupt, a wire bridge is necessary

In the default configuration of the VME-DPIO32/63140 both HD63140 are not able to trigger an
interrupt, because the multiplexer that chains the interrupt output of the controller to the CIO circuit
input A7 is no longer controlled by the HD63140.

In the default configuration the CIO input A7 is always connected to connector P2 via the input
circuit.

If it is necessary that a HD63140 triggers a VMEbus interrupt, the input port A7 of the CIO can be
set by soldering a wire bridge between the following pins:

HD1: For the first HD63140 a wire bridge between pin 10 and pin 7 of 1C33 (74xx125) has to be
soldered. The bridge connects the interrupt line of the HD63140 to the port A7 of the CIO1
(28536).

HD2: For the second HD63140 a wire bridge between pin 13 and pin 7 of 1C33 (74xx125) has to
be soldered. The bridge connects the interrupt line of the HD63140 to the port A7 of the
ClO2 (Z8536).

To execute each of the above listed modifications it is only necessary to solder additional wire
bridges to the VME-DPIO32. It is not necessary to cut conductive paths at the PCB or to cut circuit
pins.
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Interrupt Processing
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Digital Inputs and Outputs

5. Digital Inputs and Outputs

5.1 Controller Assignment to Inputs and Outputs

The VME-DPIO32/63140 is equipped with 4 controller components. The two CIO Z8536 controllers
handle the digital inputs and together offer two timers/counters with a maximum input frequency of
3 MHz each.

Two HD63140 supply the digital outputs. The operating modes ’digital output’ or ’pulse width
modulated output’ are possible. The HD63140 can also process input signals via multiplexers.
Moreover they make available a total of 16 counters with a maximum counter frequency of 100 kHz
(duty cycle 1:1) each.

If the HD63140 controllers shall generate VMEbus interrupts, then their interrupt outputs are fed to
the CIO Z8536 port A7. The interrupt handling on the VMEbus is processed via the CIO.

In the VME-DPIO32/63140 version the HD63140 controller is equipped instead of the HD63143
controller used in the older VME-DPIO32 versions.
If the HD63140 is equipped, some restrictions must be considered:

The 1/0O ports P40, P41, ...P46 and P50, P51, ...P55 are realized as digital input ports at the
HD63143. At the HD63140 these ports are realized as analog inputs.
Therefore, the 1/0 Ports can only be switched to input direction by hard wiring

As before each channel of the VME-DP1032/63140 can be configured as input or output.

There are only restrictions at the input operation of the HD63140 ports. (The following notes are
with respect to the block diagram ‘Assignment of Inputs and Outputs to the Controllers’ at page 24
of this manual.)

A change of multiplexer direction can be achieved only by hard wiring, because the port pins P40
and P44 of the HD63143 that had controlled the multiplexer of the output ports of the HD63143
U0..U3 and U4..U7 are no longer available.

Without this wiring all HD63140 ports are switched to output mode, because the multiplexer control
signals are connected to pull-ups. Each of the multiplexers IC30, IC40, IC31, IC41 (GAL16V8) can
change the data direction of 4 channels.

Switching to input mode is done by connecting pin 11 of the multiplexers to ground. The ground
potential is available e.g. at pin 10 of the multiplexer circuits.
The following table shows the assignment of the 1/0 channel to the multiplexer:

Channel UPP Ports Mult_iple_xer
Circuit
I/01....1/104 HD1: U0...U3 IC30
I/05....1/08 HD1: U4...U7 IC40
1/017...1/1020 HD2: U0...U3 IC31
1/021...1/024 HD2: U4...U7 IC41

Figure 5 on page 25 displays the assignment of inputs and outputs on the VME-DPIO32 (With
HD63143). The designations 'IN..." and 'OUT..." in column P2 display the input and output numbers,
where inputs and outputs with the same number physically cover the same pin on the P2
connector.
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P2
1.,,47
HD1 ouTt
A .
............... <>
ERR1 -4,
ERRS5-8
Cot it e e L 121 IN
I o e e 1.8
ERR9-12,
ERR13-16
HD1 . falnlotesatoiiia e iiialils HiIRERRRRR RN 915‘) OUT
‘B 5 ; = iy ; 1 9:..16
16
Cio1 IN1 .
A & ik g...
BRI RARE R RERERRRGH (:.~:-;::;:;:;:;:;‘-i;:::;:;,;,
'\7—20 »
HD2 ouT
5 i 1724
ERR17-20,
ERR21-24
Cl02 i 17..24 IN
B <SBEEH H ieleiiioniioionafoiiiiis IBRE IBRREREERARREHE 17___24
08..013
f ERR25-28,
ERR29-32
8 8
HD2 . R e e g 25,32, OUT
B IRORREARARRRRR ,v.:) .............. ! .................................... |3 RRERRGRARERRRARRRRRRERE 325“-32
e —
41
" 521 ¢ J
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<t ><1 P -
Clo2 IN
A , : 25...32
A AD.AB f / a 25..31
SRR AR RERER IR R R E R R RARAR AR ERERRN T SRR ANRERREARETH]

Figure 5: Assignment of Interrupts and Outputs to the Controllers (HD63143)

INFORMATION

Figure 5 shows the previous VME-DPIO32 version with HD63143. Please note that at the
VME-DPIO32/63140 the I/O ports P40, P41, ...P46 and P50, P51, ...P55 can only be
switched to input direction by hard wiring.
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Digital Inputs and Outputs
5.2 Pulse Processor HD63140 Structure

The HD63140 mainly consists of three functional units: The universal pulse processor, two serial
interfaces and a RAM of 1024.

The serial interfaces are not used on the VME-DP1032/63140. The HD63140 RAM is not available
to the user in PCB version DP132-5.

The internal pulse processor disposes of an own 16 bit wide ALU (Arithmetic Logic Unit).

The principal pulse processor function can be illustrated by a scheme, which builds up on a
process table:

The HD63140 continuously runs the instructions of a process table, where up to 16 process
descriptions can be listed. Each of these process descriptions contains informations (parameters)
on a desired function.

These parameters contain e.g. the registers to be used, the used pins and functions assigned to
the pins.

The following figure displays this construction again as a survey. A complete listing of all possible
parameters can be obtained from the software description.

» Parameter:

"function’

register/rariable:

a ‘working register’
an ‘event register’
procegs table: (24 registers are available for

each HD63143)
l. process
description pins:
2. process one input |one output |trigger/
description pin: pin: reset pin:
3. process function: function: optionally
description e.qg. CLK e.g. set for the
input if final function
| ‘ value
v gezahlt
|| : ” interna|lly
v level
externally
v
16. process edge positiv|e
description v
v negative
rising
v
falling
| : |
(16 ‘real’ pins and 16 'virtual’
pins are available)

—»

Figure 6: Functional Construction of HD63140
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5.3 Input and Output Circuit of VME-DP1032/63140

5.3.1 General

The VME-DPI1032/63140 is designed for 32 input or output channels. Each of the 32 channels can
be operated either as input or output.

If a channel is operated as output, then the signal condition of the output can be read-back 'online’
via the input circuit, which is connected in parallel.

The channels are configured in groups of four, because each 4 outputs are supplied by one driver
component. If a channel group shall operate as input group, all outputs of this group must be set to
0.

If at input operation of an I/O group no power supply is connected to the corresponding output
driver, a part of the input current will flow into the output driver. In this case the input current
consumption will increase. Thus it is recommended to connect a power supply to the output drivers
of an I/O group as well when operating this group as inputs only.

The input voltage in this case may not exceed a maximum equal to U,.out - 2V because
otherwise the output drivers might be destroyed!

As output driver a LMD18400 is used. The driver component can connect voltages of 6V to 28V
(HIGH level) to GND.

The output driver supply voltage must be supplied externally. Each 4 of 32 channels are connected
to one voltage supply. With this, 8 different output groups, optoisolated from each other, are
possible.

Each of the 8 output drivers disposes of an error output, which will be triggered on occurrence of
an error at one or several channels.

The error outputs are connected to the C ports of the two CIO Z8536.

error signal of at

the outputs ClO/Port
1.4 CIO1/PCO
5..8 CIO1/PC1
9..12 CIO1/PC2
13...16 CIO1/PC3
17...20 CIO2/PCO
21...24 CIO2/PC1
25...28 ClO2/PC2
29...32 CIO2/PC3

Table 11: Connection of the Error Signals to the CIO Ports

An error output will be triggered at the following operating troubles:
- no load

- short-circuit to VCC or GND

- overvoltage

- overtemperature of the driver component

Comment to error handling:

If the error conditions 'overtemperature’ or 'supply voltage too high’ occur, the LMD18400 switches
off all 4 outputs. If the error condition is no longer valid and the inputs of the driver are still active,
the LMD18400 switches automatically the outputs on again.

The error condition 'unloaded output’ will not be detected: The outputs are connected to the inputs
and therefore the outputs are continuously loaded with the small load of the input circuits.
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5.3.2 Front Panel LEDs and Test Sockets

The channel status is displayed by two-coloured LEDs on the front panel:

LED display meaning of the front panel LEDs at the various operating modes
channel = input channel = output
LED OFF no input signal output signal =’0’ and
no error
LED GREEN input active ('1’) output signal =’1’ and

no error, or all outputs
of this group (of four)
are setto '0’ and
feeding at the output

LED RED - error condition occurred

Table 12: Meaning of the channel status LEDs on the front panel

Via a test socket on the front panel for each channel the input or the error signal can be controlled.

test socket plug|affect to the channels at the various operating modes

CRlpCE ok channel = input channel = output
not inserted applied input level will be read occurring errors will be evaluated
inserted input level will always be read as '1’ occurring errors will be ignored

Table 13: Meaning of the channel status Test Sockets on the front panel

Page 28 of 38 Hardware Manual » Doc. No.: V.1607.21 / Rev. 2.2 VME-DPI0O32/63140



Digital Inputs and Outputs

5.3.3 Input and Output Circuit Diagram
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o] OC8B:B 220R N sp30n £
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(@]
RN11 o
470R =
11 s
‘anIC4 OQ /#
(74L8540) o GND1 =
% 1a,3ak
1
o SL1
j)_(inFrontPaneI)
L1
LM78L0O5ACZ
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‘
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RN2:C OC11:B 47
680R 1| TLP621-4
+5V SW1
———— ¢
LMD18400
SZ§ VCC |— 1
01 OUT1 *~ /01
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F1(PAL16L38 RN32A
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Figure 7: Input and output circuits (example: channel 1)
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6. Hardware Installation

ﬁ DANGER

NOTICE
Read the safety instructions at the beginning of this document carefully, before
you start with the hardware installation!

Hazardous Voltage - Risk of electric shock due to unintentional contact with
uninsulated live parts with high voltages inside of the system into which the VME-
DPI032/63140 is to be integrated.

— Disconnect all hazardous voltages (mains voltage) before opening the system.
— Ensure the absence of voltage before starting any electrical work

NOTICE
Electrostatic discharges may cause damage to electronic components.

— To avoid this, please discharge the static electricity from your body by touching the
metal case of the VMEbus system before you touch the VME-DPI1032/63140.

— Furthermore, you should prevent your clothes from touching the VME-DPI1032/63140,
because your clothes might be electrostatically charged as well.

Procedure:

1.
2.
3.

Switch off your VMEbus system and all connected peripheral devices (monitor, printer, etc.).
Discharge your body as described above.

If necessary, configure the jumpers as described in chapter “Jumper Configuration” from
page 15.

Disconnect the VMEbus system from the mains.

DANGER

Hazardous Voltage

Risk of electric shock due to unintentional contact with uninsulated live parts with
high voltages.

— Disconnect all hazardous voltages (mains voltage) before opening the system.

— If the system does not have a flexible mains cable, but is directly connected to
mains, disconnect the power supply via the safety fuse and make sure that the fuse
cannot switch on again unintentionally (i.e. with caution label).

Open the case if necessary.

Insert the VME-DPI032/63140 board into the selected slot. Carefully push the board until it
snaps into place.

Close the system's case again.
Connect the system to mains again (mains connector or safety fuse).
Switch on the system and the peripheral devices. - End of hardware installation.
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7. Connector Pin Assigments

7.1 VMEbus P1

pin

WWWRNNNMNNMNNNRNRNDS = 2 s
No2OOONOORWDON-"QCQOOINOORRNRO@ONOGORWN =

Signals with * :
Current rating :

- ... pinis not connected on the PCB

:l .... signals are connected on the PCB

VME-DPI1032/63140

row a

DATAO
DATA1
DATA 2
DATA 3
DATA 4
DATA 5
DATAG6
DATA7
GND

GND
DS1*
DSO*
WRITE*
GND
DTACK*
GND
AS*
GND
IACK*
IACKIN*
IACKOUT*
AM4
ADDR 7
ADDR 6
ADDR 5
ADDR 4
ADDR 3
ADDR 2
ADDR 1

+ 5V

active low
max 1.0 A per pin

row b

BGO IN* ]
BGO OUT*
BG1 IN* :l
BG1 OUT*
BG2 IN* ]
BG2 OUT*
BG3 IN* :l
BG3 OUT*

AMO
AM1
AM2

AM3
GND

GND

IRQ7*
IRQ6*
IRQ5*
IRQ4*
IRQ3*
IRQ2*
IRQ1*

+ 5V

Connector Pin Assigments

row c

DATA 8
DATA9
DATA 10
DATA 11
DATA 12
DATA 13
DATA 14
DATA 15
GND

SYSRESET*
LWORD*
AMS
ADDR 23
ADDR 22
ADDR 21
ADDR 20
ADDR 19
ADDR 18
ADDR 17
ADDR 16
ADDR 15
ADDR 14
ADDR 13
ADDR 12
ADDR 11
ADDR 10
ADDR 9
ADDR 8

+ 5V

P1 connector according to DIN 41 612-C 96 / at+b+c

Hardware Manual * Doc. No.: V.1607.21 / Rev. 2.2
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7.2 1/0 Connector P2

Signal Description
GNDx, VCCx ...

I/Ox ...

Page 32 of 38

pin

WWRN [N MNNMN N2 aaaaaaa
200 0N RAON o ~N oA ® N ©ONOO | AWN =

32

P1 connector according to DIN 41 612-C 96 / a+c

row a

GND1
1102
GND1
1/104

GND2
1/06
GND2
1/08

GND3
1/010
GND3
1/012

GND4
/014
GND4
/016

GND5
1/018
GND5
1/020

GND6
11022
GND6
/1024

GND7
1/026
GND7
1/028

GND8
1/030
GND8
1/032

row c

VCC1
1/01
VCCA1
1/03

VCC2

1/05

VCC2
l/107

VCC3
1/09
VCC3
1/011

VCC4
/013
VCC4
/015

VCC5
/017
VCC5
/019

VCC6
11021

VCC6
/023

VCC7
1/025
VCC7
11027

VCC8
/029
VCC8
/031

power supply (Uy) for the digital I/O circuits to be fed externally. Each 4
channels are locally connected to the same power supply (x = 1, 2,...,8)

/O channels of VME-DPI032/63140.
x=1,2, ..,32)
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Connector Pin Assigments

7.3 Terminal Block I/O Connector P2 Phoenix FLKM64 or FLKMS64

pin row a pin row ¢
2 GND1 1 VCCA1
4 /102 3 1101
6 GND1 5 VCCA1
8 /104 7 /03
10 GND2 9 VCC2
12 /106 11 /105
14 GND2 13 VCC2
16 /108 15 /107
18 GND3 17 VCC3
20 /1010 19 /109
22 GND3 21 VCC3
24 /012 23 /011
26 GND4 25 VCC4
28 /1014 27 /013
30 GND4 29 VCC4
32 /1016 31 /015
34 GND5 33 VCC5
36 /1018 35 /1017
38 GND5 37 VCC5
40 /1020 39 /019
42 GND6 41 VCC6
44 /1022 43 /1021
46 GND6 45 VCC6
48 /1024 47 /023
50 GND7 49 VCC7
52 /1026 51 /1025
54 GND7 53 VCC7
56 /1028 55 /1027
58 GNDS8 57 VCC8
60 /030 59 /1029
62 GNDS8 61 VCC8
64 /1032 63 /031

Signal Description
GNDx, VCCx ... power supply (Uvcc) for the digital 1/0 circuits to be fed externally. Each 4
channels are locally connected to the same power supply (x = 1, 2,...,8)

1/Ox ... I/O channels of VME-DPIO32, (x =1, 2, ..., 32)
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Connector Pin Assigments

7.4 Wiring Diagram

System
VME-DPIO32 No. Oo5(6)V 012V 024V
Page 1 32 input or output channels channel 1-8
. Wago/
- Digital Input/Output Phoenix INTERNAL
designation P2 Pin
Channel | Pol | Terminal Signal
a c
external supply required ) + 1 1 VCC
(only if channel 1 ... 4 are outputs) 1 2 1 GND
1 + 3 2 I/01
1 2 GND
2 + 4 2 l/02
1 2 1 GND
external supply required ) + 5 3 VCC
(only if channel 1 ... 4 are outputs) L 6 3 GND
3 + 7 4 I/03
1 6 3 GND
4 + 8 4 /04
1 6 3 GND
external supply required ) + 9 5 VCC
(only if channel 5 ... 8 are outputs) 1 10 5 GND
5 + 11 6 I/05
1 10 GND
6 + 12 6 1/06
1 10 5 GND
external supply required ) + 13 7 VCC
(only if channel 5 ... 8 are outputs) 1 14 7 GND
7 + 15 8 l/O7
1 14 GND
8 + 16 8 1/08
1 14 7 GND
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Connector Pin Assigments

System
VME-DPIO32 No. O5(@®)Vv o112V 024V
Page 2 32 input or output channels channel 9 - 16
- Wago/
- Digital Input/Output Phoenix INTERNAL
designation P2 Pin
Channel | Pol | Terminal Signal
a
external supply required ) + 17 9 VCC
(only if channel 9 ... 12 are outputs) 1 18 9 GND
9 + 19 10 1/09
1 18 GND
10 + 20 10 1/010
1 18 9 GND
external supply required ) + 21 11 VCC
(only if channel 9 ... 12 are outputs) 1 22 11 GND
11 + 23 12 1/011
1 22 1 GND
12 + 24 12 /012
1 22 1 GND
external supply required ) + 25 13 VCC
(only if channel 13 ... 16 are outputs) 1 26 13 GND
13 + 27 14 /013
1 26 13 GND
14 + 28 14 /014
1 26 13 GND
external supply required ) + 29 15 VCC
(only if channel 13 ... 16 are outputs) L 30 15 GND
15 + 31 16 1/015
1 30 15 GND
16 + 32 16 /016
1 30 15 GND

VME-DPI1032/63140
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Connector Pin Assigments

System
VME-DPIO32 No. O5(6)V o112V 024V
Page 3 32 input or output channels channel 17 - 24
. Wago/
- Digital Input/Output Phosnix INTERNAL
designation P2 Pin
Channel | Pol | Terminal Signal
a
external supply required ) + 33 17 VCC
(only if channel 17 ... 20 are outputs) 1 34 17 GND
17 + 35 18 /017
1 34 17 GND
18 + 36 18 /018
1 34 17 GND
external supply required ) + 37 19 VCC
(only if channel 17 ... 20 are outputs) 1 38 19 GND
19 + 39 20 /019
1 38 19 GND
20 + 40 20 1/020
1 38 19 GND
external supply required ) + 41 21 VCC
(only if channel 21 ... 24 are outputs) 1 42 21 GND
21 + 43 22 /021
1 42 21 GND
29 + 44 22 /022
1 42 21 GND
external supply required ) + 45 23 VCC
(only if channel 21 ... 24 are outputs) 1 46 23 GND
23 + 47 24 /023
1 46 23 GND
o4 + 48 24 /024
1 46 23 GND
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Connector Pin Assigments

System
VME-DPIO32 No. Oo5(6)V 012V 024V
Page 4 32 input or output channels channel 25 - 32
. Wago/
- Digital Input/Output Phoenix INTERNAL
designation P2 Pin
Channel | Pol | Terminal Signal
a c
external supply required ) + 49 25 VCC
(only if channel 25 ... 28 are outputs) 1 50 25 GND
o5 + 51 26 1/025
1 50 25 GND
26 + 52 26 /026
1 50 25 GND
external supply required ) + 53 27 VCC
(only if channel 25 ... 28 are outputs) 1 54 27 GND
07 + 55 28 /027
1 54 27 GND
8 + 56 28 /028
1 54 27 GND
external supply required ) + 57 29 VCC
(only if channel 28 ... 32 are outputs) 1 58 29 GND
29 + 59 30 1/029
1 58 29 GND
30 + 60 30 1/030
1 58 29 GND
external supply required ) + 61 31 VCC
(only if channel 28 ... 32 are outputs) 1 62 31 GND
31 + 63 32 1/031
1 62 31 GND
32 + 64 32 /032
1 62 31 GND
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Order Information
8. Order Information

Type Properties Order No.

32 digital input or output,
Timer, optical isolation,

VME-DPI032/63140 no routing from 1/O to UPP63140, V.1607.04
(RoHS except HD63140)

Accessories

VME-P2-ADAPT1 64-pole adapter block for P2
with screw terminal blocks, V.1923.01
ribbon cable included

VME-P2-ADAPT2 64-pole adapter block for P2
with clamp terminal blocks, V.1923.02
ribbon cable included

VME-DPIO32-P2VCC output power connection to P2
via 6,3 mm flat-connectors, \V.1607.90
separately for the 8 output groups
of one VME-DP1032/63140

VME-DPIO32-P2VCC-3X combined output power connection to 3x P2
via 6,3 mm flat-connectors for all output V.1607.93
groups of three VME-DP1032/63140

Software

VME-DPI132-0S9 C driver for OS-9 as source code P.1607.50

VME-DPI32-VxXW C driver for VxWorks as source code P.1607.56

For detailed information about the driver availability for your special operating system, please contact our sales team.

Table 14: Order information

PDF Manuals
For availability of English manuals see table below.
Please download the manuals as PDF documents from our esd website www.esd.eu for free.

Manuals Order No.
VME-DPIO32/63140-ME | Hardware manual and Software manual in English V.1607.21

Table 15: Available manuals
Printed Manuals

If you need a printout of the manual additionally, please contact our sales team: sales@esd.eu for
a quotation. Printed manuals may be ordered for a fee.
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