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programmable; conversion time 5 msec; status LEDs; container for standard
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DOCUMENTATION COPYRIGHT BY grifo®, ALL RIGHTSRESERVED

No part of this document may be reproduced, transmitted, transcribed, stored in a
retrieval system, or trandated into any language or computer language, in any form or
by any means, either electronic, mechanical, magnetic, optical, chemical, manual, or
otherwise, without the prior written consent of grifo®.

IMPORTANT

Although all the information contained herein have been carefully verified, grifo®
assumes no responsability for errorsthat might appear in this document, or for damage
to things or persons resulting from technical errors, omission and improper use of this
manual and of the related software and hardware.

grifo®reservestheright to changethe contentsand form of thisdocument, aswell asthe
features and specification of its products at any time, without prior notice, to obtain
always the best product.

For specific informations on the components mounted on the card, please refer to the
Data Book of the builder or second sources.

SYMBOLSDESCRIPTION

In the manual could appear the following symbols:
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Attention: High voltage
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INTRODUCTION ABC 04

Thismanual providesall hardware and softwareinformation to alow the user to use ABC 04 inthe
best way possible. To avoid problems, it is suggested to read carefully al the information reported
in this manual.

In asecond phase, to find quickly theinformation needed, it ispossibleto refer to general index and
alphabetical index, respectively at the beginning and at the end of this manual.

DESCRIPTION ABC 04

ABC 04 (Analog BLOCK Converter 4 lines) is a comfortable interface designed to solve the
acquisition problemsof analog signalsfromthefield through any CPU card providedwith ABACO®
I/O BUS and capable of decoded chip selection for external peripherals (like, for example, the
powerful module GPC® 15R).

Its size and features make it a component with good price/performance ratio, easy to connect and
precise in conversion.

Range of use of ABC 04 are severa and correspond to control or acquisition of analog signals
(coming, for example, from transducers of pressure, temperature, humidity, position or electric
magnitudes measure intruments, etc.).

Installation of ABC 04 supportsstandardrailsDIN 46277-1 and 3, making immediate the placement
in electromechanic panel, while standard screw terminals cancel any cabling problem.

Severa demo programs and use examples allow an immediate use of the board.

These programs are available for all programming languages existing for control cards, so the user
can take advantage of the card immediatly, even without knowing deeply its software structure.
Here follows a functional blocks description, with indication of each block's function.

To easily locate the blocks and verify their connections, please refer to figure 1.

REFERENCE VOLTAGE OF ABC 04

A precision circuitery is charged to generate the reference voltage required by the A/D converter
section. Thiscircuitery isdesigned to provide atension stabilized and indipendent from ABC 04 on
board power supply and temperature changes, obtaining a greater precision.
Thistensioniscalibratedintest phase and the user must not changeit. For further information please
refer to paragraph “TRIMMER AND CALIBRATIONS ABC 04”.

CLOCK SECTION OF ABC 04

ABC 04 is provided with acircuitery capable to generate the working frequency required by A/D
converter secion.

Thisfrequency isgenerated from a2.4579 MHz quartz and determinesthetemporal sequenceof the
severa analog-to-digital conversion process phases.

Its value has been selected to optiomize both conversion time and noise immunity from the field.

(ABC04/08  Rel.5.10] & Page 1
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A/D CONVERTER

ABC 04 features precision A/D converter NEC 7002, that uses integrating A/D conversion
technique.
Main features of thisdevice are:

- Resolution 8 or 11 hits.

- 4 multiplexed input channels.

- Auto-offset and auto-gain correction.

- High input impedance.

- Maximum linearity and offset error +2 L SB.
- easy software management.

NEC 7002 is the ideal component for common applications in industrial automation, where both
conversion speed and resolution must be not very high.
For further information please refer to manufacturers documentation.

10}

IC1
A/D
NEC7002

FILTERS

CN2

Voltage Reference

Ficure 1: BLock piacram ABC 04
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TECHNICAL FEATURES ABC 04

GENERAL FEATURESABC 04

BUStype:

Analog inputs:
Addressing bytes:

On board peripherals:
A/D clock frequency:
A/D Conversion time:
A/D max resolution:
A/D max linearity error:
A/D max offset error:

ABACO® /0 BUS

4 multiplexed

4, selectablein ABACO® 1/0 BUS spaces
NEC 7002

2.4576 MHz

5ms

11 bit

+1LSB

+1LSB

PHYSICAL FEATURESABC 04

Size:
Weight:
Connectors:

Temperaturerange:
Relative humidty:

60 X 75 mm

1009

CN1: 26 pins low profile vertical male

CN2: 5 pins quick release screw terminal connector
from 10 to 40 centigrad degreeses

20% up to 90% (without condense)

ELECTRIC FEATURESABC 04

Power supply:

Current consumption on +5 Vdc:

A/D voltage analog inputs range:

A/D current analog inputsrange:

A/D input impedance:

NOTE

5Vdc from ABACO® 1/0 BUS
30 mA

0+2.49Vdc

020 mA

1000 MQ

To avoid problems using module ABC 04, it is essential to connect it to the control card (through
ABACO® |/O BUS) with aflat cable of length not greater than 20 cm.

(ABCO408 Re.5.10]
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INSTALLATION OF ABC 04

In this chapter there are the information for aright installation and correct use of the card. The user
can find the location and functions of each connectors, LEDs, jumpers, trimmers, etc. and some
explanatory diagrams.

CONNECTIONS OF ABC 04

Module ABC 04 has 2 connectors that can be linkeded to other devices or directly to the field,
according to system requirements. In this paragraph there are connectors pin out, a short signals
description (including the signals direction) and connectors location (see figure 9).

CN2 - ANALOG INPUTS CONNECTOR OF ABC 04

CN2isab5 pins, quick release screw terminal connector.

CN2 alows to connect the four analog voltage or current inputs coming from the field.

Signal's connected must be compliant to specifications reported in previous paragraph.

Please remark that alow-passfilter exists between connector and A/D section, itsblock diagramis
shown in figure 3.

1 Q) - |- - o
2 Q) - |- - Nom
Q) - |- - o
s Q) - |- - Mo
s Q) — |- o

Ficure 2: CN2 - ANALOG INPUTS CONNECTOR FOR ABC 04

Signals description:

CHn
AGND

I - n-th analog input
- Ground for analog inputs

Page 4 & (ABCO408  Rd.5.10)
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Ficure 4: CompoNENTS MAP OF ABC 04
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CN1- ABACO® /0 BUSCONNECTOR FOR ABC 04

CN1lisa26 pins, male, vertical, low profile connector with 2.54 mm pitch.

Through CN1 the card can be connected via ABACO® 1/O BUS to some of the numerous grifo®

boards,both intelligent and not.

DO 1 2
———————— p—o o-
D2 3 4
_________ - — o o_
D4 5 6
_________ L — o o_
D6 7 8
_________ = — o o—
AO 9 10
_________ - — o o_
N.C. 11 12
_________ — o o_
N.C. 13 14
_________ - — o o—
N.C. 15 16
_________ — o o_
/WR 17 18
_________ - — o o_
N.C. 19 20
_________ = — o o—
/ECS1 21 22
_________ = — o o_
/INT 23 24
————————— - — o o—
GND 25 26
_________ = — o o_

Ficure 5: CN1 - ABACO® I/O BUS connecToR FOR ABC 04

Signals description:

| - External Chip Select 1: decoded abilitation for external peripheral.
| - External Chip Select 2: decoded abilitation for external peripheral.

ITALIAN TECHNOLOGY

AO+A7 = O - AddressBUS.
D0+D7 =1/0 - DataBUS.

/INT BUS = | - Interrupt request (open collector type).
/IRD = O - Read cycle status.
/WR = O - Write cycle status.
/ECS1 =

/ECS2 =

+5Vce = | -+5Vdc power supply.
GND = - Ground signal.

N.C. = - Not connected.

Page 6 @
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VISUAL SIGNALATIONSABC 04

ABC 04 features two LEDs described in the following table:

LEDs COLOUR PURPOSE

Visualizes the status of A/D conveter end of conversion

LD1 Izl signal. Itislit when conversion is completed and viceversa

LD2 Red Visualizes presence of +5Vdc power supply.

Ficure 6: LEDs 1AaBLE OF ABC 04
The main function of LEDs isto inform the user about card status, with asimple visual indication

and in addition to this, LEDs make easier the debug and test operations of the complete system. To
recognize the LED location on the card, please refer to figure 9.

TRIMMERSAND CALIBRATION OF ABC 04

OnABC 04isavailableatrimmer, named CR1, that calibratesthe Vref voltage of the A/D Converter
section.

The ABC 04 issubjected to acareful test that verifiesand calibrates all the card sections. To easily
locate the trimmer, please refer to figure 9. The calibration is executed in laboratory, with a
conntrolled +20 C° room temperature, following these steps:

-The A/D voltagereference (Vref) iscalibrated through CR1 trimmer, by using a5 digitsprecision
galvanically isolated multimeter, to avalue of 2.4900 V dc.

- Thecorrispondance between the anal og input signal and thecombinationreadfrom A/D isverified.
This check is performed with areference signal connected to A/D inputs and testing that the A/D
combination and the theoric combination differ at maximum of the A/D section errors sum.

- The trimmer is blocked with paint.

Vauefor reference voltage (2.4900 Vref) is selected to obtain afinite quantization and so to avoid
approximation errors.

The analog interfaces use high precision components that are selected during mounting phase to
avoid complicate and long calibration procedures.

After the calibration, the on board trimmer is blocked with paint to mantain calibration also in
presence of mechanic stresses (vibrations, movings, delivery, etc.).

The user must not modify the card calibration, but if thermic driftstime drifts and so on, make
necessary a new calibration, the user must strictly follow the previous described procedure.

(ABC04/08  Rel.5.10] & Page 7




[—M(bu J'] grifo® ITALIAN TECHNOLOGY

JUMPERSABC 04

OnABC O4thereare2jumpers for card configuration. Connecting thesejumpers, theuser candefine
peripheral devices functionality.
Here below isthe jumpers list, location and function:

JUMPERS | N.PINS PURPOSE
1 2 Connects end of conversion signal to ABACO® |/0O BUS interrupt
signal.
J2 3 Selects card mapping address on ABACO® |/O BUS.

FiGURE 7: JUMPERS SUMMARIZING TABLE FOR ABC 04

The following tables describe all the right connections of ABC 04 jumpers with their relative
functions.

To recognize these valid connections, please refer to the board printed diagram (serigraph) or to
figure4 of thismanual, wherethe pinsnumerationislisted; for recognizing jumperslocation, please
refer to figure 4 again.

JUMPERS CONNECTIONS FOR ABC 04

JUMPERS | CONNECTION PURPOSE DEF.

Does not connect A/D converter end of

Not connected conversion signal to ABACO® 1/0 BUS.

J1
Connected Connects A/D converter end of conversion
signal to ABACO® 1/0 BUS.
1 ®
Position 1-2 Selectsggngl /ECS1 of ABACO® 1/0 BUSfor .
. card activation.
J
{ ®
Position 2-3 Selects signal /ECS2 of ABACO® 1/0 BUSfor

card activation.

Ficure 8: JumPERS CONNECTIONS FOR ABC 04

The"*" denotesthedefault connection, or on the other hand the connection set up at theend of testing
phase, that is the configuration the user receives.
For further information please refer to next chapter “ SOFTWARE DESCRIPTION OF ABC 04".

Page 8 & (ABCO408  Rd.5.10)
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Ficure 9: JumpPERs, L EDs, TRIMMER, CONNETTORI, ABC 04

(ABCO4/08  Re.5.10] & Page 9
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ANALOG INPUTSSELECTION FOR ABC 04

One of the ABC 04 particular featuresisthe possibility to acquire tension and/or current signalsfor
al the4 A/D inputs. The CURRENT signals sel ectionisobtained throuhg proper resistrorsmounted
on the conversion module (option .8420) with the following correspondence:

R10 -> channdl O
R11 -> channel 1
R8 -> channel 2
R7 -> channdl 3

If the resistor is not mounted (default) the channel can acquire a TENSION signal in the range
0++2.49 Vdc, instead if the resistor is mounted the channel can acquire a CURRENT signal.
Theresistorsvaluefor the CURRENT/V OL TAGE converter sectioniscal culated withthefollowing
formula:

R =+2.49V /Imax
Normaly the precision CURRENT/VOLTAGE resistor valueis 124 suitablefor 0+20 mA or 4+20
mA analog inputs.

For eventua requirements outdise these standard ranges please contact grifo®.
Please refer to figures 4 and 9 for the resistors location.

INTERRUPT OF ABC 04

ABC 04 isprovided with acomfortable and efficent interrupt generation circuitery, that, if enabled,
can generate an interrupt to the GPC® control card when conversion ends.

Such circuitery allows to optimize the time needed to manage the board.

Infact the GPC® intelligent control card isnot obliged to poll ABC 04 registers, but can simply wait
for an interrupt and manage the new data interchange.

ABACO® /O BUSinterrupt signal remainsactivated until the control card accessesABC 04 toread
the conversion value.

This warrants a correct management also in case of multiple interrupt because the interrupt is
disengaged only by an appropriate software management, which is time independent.

Please remark that interrupt generation circuitery can be connected or not connected to ABACO®
[/0 BUS through the specific jumper J1 as described in the paragraph “JUMPER”.

Page 10 & (ABCO408  Rd.5.10)
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SOFTWARE DESCRIPTION OF ABC 04

INTRODUCTION FOR ABC 04

In this chapter are reported all information about card use, related to hardware features of ABC 04.
For example, the registers addresses, the memory allocation and peripheral devices software
management are described below.

BOARD MAPPING FOR ABC 04

ABC 04 board is mapped into a 4 bytes /O addressing space, that can be allocated starting from
different base addresses according to how the board is configured.

Thisfeatureallowsto usesevera ABC 04 cardsonthesame ABACO® I/OBUSor ABACO® BUS,
or to install them on aBUS where other peripheral modules are installed obtaining a structure that
can be expanded without any difficulty or modifications to the application software.

These bytes allow the complete control of board settings and status and the complete flow of input
and output data.

The base address can be defined through setting jumper J2, that defines which decoded chip select
signal isto be used to enable the module.

Definition of these addressesistask of the control card that generatessignalsfor ABACO®1/OBUS,
ABC 04 can just use these addresses and cannot change them.

Herefollowsthe corrispondance between decoded chip select and address signalsfor control cards
that can support them:

BOARD JECS1 JECS2
GPC® 15R 30H-+3FH A0H+4FH
|/O ADDRESSES OF ABC 04

Indication <baseadd> meansthe base address of the board decided with J2, as previously described.

DEVICE | REGISTER ADDRESS R/W PURPOSE
RAD <indbase>+00H | R/W A/D status and control register
A/D 7002 RDH <indbase>+01H R Data register: byte high
<indbase>+02H o ar-
RDL <indbase>+03H R Data register: byte low

Ficure 10: INTERNAL REGISTERS ADDRESSES TABLE FOR ABC 04

When using morethan oncardon ABACO® 1/O BUS, the user should be careful not to allocate more
cards at the same addresses (considering both base address and number of bytes taken).

If thisconditionisnot respect aconflict onthe BUS exists; such conflict may compromisethecorrect
working of the cards or overall system.

(ABC04/08  Rel.5.10] & Page 11
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SOETWARE MANAGEMENT OF ABC 04

In the previous paragraphs are described the external registers addresses, while in this onethereis
aspecific description of registers meaning and function (pleaserefer to I/O addressestable, for the
registers names and addresses values).

For amoredetailed description of thedevices, pleaserefer to manufacturing company documentation.
A/D converter 7002 is accessed through 4 registers: one status and three data registers.

Registerd RDH and RDL are used only for read operations (to read the combination determined by
the converter), while status register RAD is used both for writing (programming A/D converter
section) and reading (status of A/D converter section).

Accessing method to these registers depends on control card, so please refer to its documentation.
A/D converter 702 has aprogrammable resolution of 8 or 11 bits so itscombinationis stored in two
bytes: byte data high and byte data low.

In case 8 bits resolution has been selected, combination is stored completely in register RDH,
viceversaisresolutionis11 bits, 8 most significant bitsof combination arein RDH (most significant
of combinationismost significan of RDH) and 3 least significant bitsarein RDL 7+5 (corresponding
to D2+D0 of combination).

Register RDL is duplicated in two different physical addresses but can be both used indifferently.
Status register RAD bits have the following meaning:

- Write: RAD =1 NU NU NU 11/8 FI C1 CO

NU = Not Used
11/8 = Resolution selection: 1 -> 11 bit; 0 -> 8 bit
Fl = Input from flag: 1 -> disabled; 0 -> enabled

Cl CO = Selection of input channel to convert
0 0 ->Sdectchanne 0
0 1 ->Sdect channd 1
1 0 ->Sdect channel 2
1 1 ->Sdect channd 3
- Read: RAD = EOC BUSY MSB MSB2 11/8 FO C1 CO

EOC = End of conversion: 0 -> conversion terminated and viceversa

BUSY = A/D converter in conversion: 1 -> conversion running and viceversa

MSB = Most significant bit of combination (bit 10 or 7 according to resolution 11/8)
MSB2 = Second Most significant bit of combination (bit 9 or 6 according to resolution)
11/8 = Resolution selected: 1 -> 11 hits; 0 -> 8 bits

FO = Exit from flag: 1 -> data already read and viceversa

Cl CO = Convertedinput channel
0 0 ->Sdectchanne 0
0 1 ->Sdect channd 1
1 0 ->Sdect channel 2
1 1 ->Sdlect channd 3

Combination of 8 or 11 bit determinaed by A/D converter isdirectly proportional to input voltage,
S0

Vin -> Combination
oV -> OO0H
+Vref -> FFH (8 bit) 7FFH (11 bit)

Page 12 & (ABCO408  Rd.5.10)
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DIRECT CONNECTING
WITH ABACO®1/O BUS:
GPC®15R, etc.

/\

Up to TWO ABC 08 or ABC 04

MOTHER BOARD ABB 03
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FicUrRE 11: PossiBLE CONNECTIONS DIAGRAM FOR ABC 04
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INTRODUCTION ABC 08

Thismanual providesall hardware and software information to alow the user to use ABC 08 inthe
best way possible. To avoid problems, it is suggested to read carefully all the information reported
in this manual.

In asecond phase, to find quickly theinformation needed, it ispossibleto refer to general index and
alphabetical index, respectively at the beginning and at the end of this manual.

DESCRIPTION ABC 08

ABC 08 (Anadlog BLOCK Converter 8 lines) is a comfortable interface designed to solve the
acquisition problemsof analog signalsfromthefield through any CPU card providedwith ABACO®
I/O BUS and capable of decoded chip selection for external peripherals (like, for example, the
powerful module GPC® 15R).

Its size and features make it a component with good price/performance ratio, easy to connect and
precise in conversion.

Range of use of ABC 08 are severa and correspond to control or acquisition of analog signals
(coming, for example, from transducers of pressure, temperature, humidity, position or electric
magnitudes measure intruments, etc.).

Installation of ABC 08 supportsstandardrailsDIN 46277-1 and 3, making immediate the placement
in electromechanic panel, while standard screw terminals cancel any cabling problem.

Severa demo programs and use examples allow an immediate use of the board.

These programs are available for all programming languages existing for control cards, so the user
can take advantage of the card immediatly, even without knowing deeply its software structure.
Here follows a functional blocks description, with indication of each block's function.

To easily locate the blocks and verify their connections, please refer to figure 13.

REFERENCE VOLTAGE OF ABC 08

A precision circuitery is charged to generate the reference voltage required by the A/D converter
section. Thiscircuitery isdesigned to provide atension stabilized and indipendent from ABC 08 on
board power supply and temperature changes, obtaining a greater precision.
Thistensioniscalibratedintest phase and the user must not changeit. For further information please
refer to paragraph “TRIMMER AND CALIBRATIONS ABC 08".

CLOCK SECTION OF ABC 08

ABC 08 is provided with a circuitery capable to generate the working frequency required by A/D
converter secion.

Thisfrequency isgenerated froma8 M Hz quartz and determinesthetemporal sequenceof theseveral
analog-to-digital conversion process phases.

Its value has been selected to optiomize both conversion time and noise immunity from the field.
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(A)

(B)

Ficure 12: PHoTo oF ABC 04 (A) ano ABC 08 (B)
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A/D CONVERTER

ABC 08 features precision A/D converter NEC 7004, that uses integrating A/D conversion
technique.
Main features of this device are:

- Resolution 10 bits.

- 8 multiplexed input channels.

- High input impedance.

- Maximum linearity and offset error +1.5 L SB.
- easy software management.

NEC 7004 is the ideal component for common applications in industrial automation, where both
conversion speed and resolution must be not very high.
For further information please refer to manufacturers documentation.

10-

|IC2
A/D
NEC7004

FILTERS
CN2

Voltage Reference

Ficure 13: BLock piacram ABC 08
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TECHNICAL FEATURES ABC 08

GENERAL FEATURESABC 08

BUStype:

Analog inputs:
Addressing bytes:

On board peripherals:
A/D clock frequency:
A/D Conversion time:
A/D max resolution:
A/D max linearity error:
A/D max offset error:

ABACO® /0 BUS

8 multiplexed

2, selectablein ABACO® 1/0O BUS spaces
NEC 7004

8 MHz

100 usec

10 bit

+1LSB

+0.5LSB

PHYSICAL FEATURESABC 08

Size:
Weight:
Connectors:

Temperaturerange:
Relative humidty:

65X 75 mm

1209

CN1: 26 pins low profile vertical male

CN2: 9 pins quick release screw terminal connector
from 10 to 40 centigrad degreeses

20% up to 90% (without condense)

ELECTRIC FEATURESABC 08

Power supply:

Current consumption on +5 Vdc:

A/D voltage analog inputs range:

A/D current analog inputsrange:

A/D input impedance:

NOTE

5Vdc from ABACO® 1/0 BUS
30 mA

0+5.12Vdc

020 mA

1000 MQ

To avoid problems using module ABC 08, it is essential to connect it to the control card (through
ABACO® |/O BUS) with aflat cable of length not greater than 20 cm.

(ABCO408 Re.5.10]
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In this chapter there are the information for aright installation and correct use of the card. The user
can find the location and functions of each connectors, LEDs, jumpers, trimmers, etc. and some
explanatory diagrams.

CONNECTIONS

OF ABC 08

Module ABC 08 has 2 connectors that can be linkeded to other devices or directly to the field,
according to system requirements. In this paragraph there are connectors pin out, a short signals

description (including the signals direction) and connectors location (see figure 21).

CN2 - ANALOG INPUTS CONNECTOR OF ABC 08

CN2isa9pins, qu

CN2 alows to connect the four analog voltage or current inputs coming from the field.
Signal's connected must be compliant to specifications reported in previous paragraph.

ick release screw termina connector.

Please remark that alow-passfilter exists between connector and A/D section, itsblock diagramis
shown in figure 15.

Ficure 14: CN2 - ANALOG INPUTS CONNECTOR FOR ABC 08

Signals description:

CHn = I - n-th analog input
AGND = - Ground for analog inputs
Page 18 @
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V Ref.
VProt. = +5V

FILTRO

—

1
GG

25

FILTRO

I

26

FILTRO

I

27 FILTRO

I

28

FILTRO

1

FILTRO

CN2
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I

FILTRO

I

A/D NEC7004
A A A A A A A

(00}

FILTRO
24 ®

[
L

/77777777
AN. GND

Ficure 15: INPUT FILTER BLOCK DIAGRAM FOR ABC 08
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Ficure 16: ComPoNENTS MAP OF ABC 08

(ABCO4/08  Re.5.10] & Page 19




(—abaco—e*)(bus)

grifo®

ITALIAN TECHNOLOGY

CN1- ABACO® /0 BUSCONNECTOR FOR ABC 08

CN1isa26 pins, male, vertical, low profile connector with 2.54 mm pitch.
Through CN1 the card can be connected via ABACO® |/O BUS to some of the numerous grifo®

boards,both intelligent and not.

DO 1 2
———————— p-o o-
D2 3 4
_________ - — o o_
D4 5 6
_________ - — o o_
D6 /7 8
————————— - — o o—
AO 9 10
_________ - — o o_
N.C. 11 12
_________ —_ o o_
N.C. 13 14
————————— - — o o—
N.C. 15 16
_________ —_ o o_
IWR 17 18
_________ - — o o_
N.C. 19 20
————————— - — o o—
/ECS1 21 22
_________ - — o o_
/INT 23 24
————————— - — o o—
GND 25 26
_________ - — o o_

Ficure 16: CN1 - ABACO® I/0O BUS connecToR FOR ABC 08

Signals description:

| - External Chip Select 1: decoded abilitation for external peripheral.
- External Chip Select 2: decoded abilitation for external peripheral.

AO0+A7 = O - AddressBUS.
D0+D7 =1/0 - DataBUS.

/INT BUS = | - Interrupt request (open collector type).
/IRD = O - Read cycle status.
/WR = O - Writecycle status.
/ECS1 =

/ECS2 = |

+5Vce = | -+5Vdc power supply.
GND = - Ground signal.

N.C. = - Not connected.

Page 20 @
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VISUAL SIGNALATIONSABC 08

ABC 08 features two LEDs described in the following table:

LEDs COLOUR PURPOSE

Visualizes the status of A/D conveter end of conversion

LD1 izl signal. Itislit when conversion is completed and viceversa

LD2 Red Visualizes presence of +5Vdc power supply.

Ficure 18: LEDs taBLE oF ABC 08
The main function of LEDs isto inform the user about card status, with asimple visual indication

and in addition to this, LEDs make easier the debug and test operations of the complete system. To
recognize the LED location on the card, please refer to figure 21.

TRIMMERSAND CALIBRATION OF ABC 08

OnABC O8isavailableatrimmer, named RV 1, that calibratesthe Vref voltage of the A/D Converter
section.

The ABC 08 issubjected to acareful test that verifiesand calibrates all the card sections. To easily
locate the trimmer, please refer to figure 9. The calibration is executed in laboratory, with a
conntrolled +20 C° room temperature, following these steps:

-The A/D voltagereference (Vref) iscalibrated through RV 1 trimmer, by using a5 digitsprecision
galvanically isolated multimeter, to avalue of 5.1200V dc.

- Thecorrispondance between the anal og input signal and thecombinationreadfrom A/D isverified.
This check is performed with areference signal connected to A/D inputs and testing that the A/D
combination and the theoric combination differ at maximum of the A/D section errors sum.

- The trimmer is blocked with paint.

Vauefor reference voltage (5.1200 Vref) is selected to obtain afinite quantization and so to avoid
approximation errors.

The analog interfaces use high precision components that are selected during mounting phase to
avoid complicate and long calibration procedures.

After the calibration, the on board trimmer is blocked with paint to mantain calibration also in
presence of mechanic stresses (vibrations, movings, delivery, etc.).

The user must not modify the card calibration, but if thermic driftstime drifts and so on, make
necessary a new calibration, the user must strictly follow the previous described procedure.
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JUMPERS ABC 08

OnABC 08thereare2jumpers for card configuration. Connecting thesejumpers, theuser candefine
peripheral devices functionality.
Here below isthe jumpers list, location and function:

JUMPERS | N.PINS PURPOSE
1 5 Connects end of conversion signal to ABACO® |/O BUS interrupt
signal.
J2 3 Selects card mapping address on ABACO® 1/0 BUS.

Ficure 19: JUMPERS SUMMARIZING TABLE FOR ABC 08

The following tables describe all the right connections of ABC 08 jumpers with their relative
functions.

To recognize these valid connections, please refer to the board printed diagram (serigraph) or to
figure4 of thismanual, wherethe pinsnumerationislisted; for recognizing jumperslocation, please
refer to figure 4 again.

JUMPERS CONNECTIONSFOR ABC 08

JUMPERS | CONNECTION PURPOSE DEF.

Does not connect A/D converter end of

N - .
ot connected conversion signal to ABACOP 1/O BUS.

J1
Connected Connects A/D converter end of conversion
signal to ABACO® I/0 BUS.
q ®
Position 1-2 Selectsggnfal /ECS1 of ABACO® I/0 BUSfor .
card activation.
J2
q ®
Position 2-3 Selects signal /ECS2 of ABACO® I/0 BUSfor

card activation.

Ficure 20: JumPERS CONNECTIONS FOR ABC 08

The"*" denotesthedefault connection, or on the other hand the connection set up at theend of testing
phase, that is the configuration the user receives.
For further information please refer to next chapter “ SOFTWARE DESCRIPTION OF ABC 04".
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Ficure 21: JumPERS, CONNECTORS, L EDs, ETC. LOCATION
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ANALOG INPUTSSELECTION FOR ABC 08

One of the ABC 08 particular featuresisthe possibility to acquire tension and/or current signalsfor
al the8 A/D inputs. The CURRENT signals sel ectionisobtained throuhg proper resistrorsmounted
on the conversion module (option .8420) with the following correspondence:

R11 -> channel O
R10 -> channel 1
R9 -> channel 2
R8 -> channdl 3
R7 -> channel 4
R6 -> channd 5
R5 -> channdl 6
R4 -> channel 7

If the resistor is not mounted (default) the channel can acquire a TENSION signal in the range
0++5.12 Vdc, instead if the resistor is mounted the channel can acquire a CURRENT signal.
Theresistorsvaluefor the CURRENT/V OL TAGE converter sectioniscal culated withthefollowing
formula:

R =+45.12V / Imax
Normaly the precision CURRENT/VOLTAGE resistor valueis 2552 suitablefor 0+20 mA or 4+20
mA analog inputs.

For eventua requirements outdise these standard ranges please contact grifo®.
Please refer to figures 14 and 21 for the resistors location.

INTERRUPT OF ABC 08

ABC 08isprovided with acomfortable and efficent interrupt generation circuitery, that, if enabled,
can generate an interrupt to the GPC® control card when conversion ends.

Such circuitery allows to optimize the time needed to manage the board.

Infact the GPC® intelligent control card isnot obliged to poll ABC 08 registers, but can simply wait
for an interrupt and manage the new data interchange.

ABACO®1/0BUSinterrupt signal remainsactivated until the control card accessesABC 08toread
the conversion value.

This warrants a correct management also in case of multiple interrupt because the interrupt is
disengaged only by an appropriate software management, which is time independent.

Please remark that interrupt generation circuitery can be connected or not connected to ABACO®
[/0 BUS through the specific jumper J1 as described in the paragraph “JUMPER”.
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SOFTWARE DESCRIPTION OF ABC 08

INTRODUCTION FOR ABC 08

In this chapter are reported all information about card use, related to hardware features of ABC 08.
For example, the registers addresses, the memory allocation and peripheral devices software
management are described below.

BOARD MAPPING FOR ABC 08

ABC 08 board is mapped into a 2 bytes /O addressing space, that can be allocated starting from
different base addresses according to how the board is configured.

Thisfeatureallowsto usesevera ABC 08 cardsonthesame ABACO® I/OBUSor ABACO® BUS,
or to install them on aBUS where other peripheral modules are installed obtaining a structure that
can be expanded without any difficulty or modifications to the application software.

These bytes allow the complete control of board settings and status and the complete flow of input
and output data.

The base address can be defined through setting jumper J2, that defines which decoded chip select
signal isto be used to enable the module.

Definition of these addressesistask of the control card that generatessignalsfor ABACO®1/OBUS,
ABC 08 can just use these addresses and cannot change them.

Herefollowsthe corrispondance between decoded chip select and address signalsfor control cards
that can support them:

BOARD JECS1 JECS2
GPC® 15R 30H--3FH 40H-+4FH
|/O ADDRESSES OF ABC 08

Indication <baseadd> meansthe base address of the board decided with J2, as previously described.

DEVICE | REGISTER ADDRESS R/W PURPOSE
CDL <indbase>+00H | R/W | Dataand control register: low byte
A/D 7002
CDH <indbase>+01H | R/W | Dataand control register: high byte

FIGURE 22: INTERNAL REGISTERS ADDRESSES TABLE FOR ABC 08

When using morethan oncardon ABACO® 1/O BUS, the user should be careful not to allocate more
cards at the same addresses (considering both base address and number of bytes taken).

If thisconditionisnot respect aconflict onthe BUS exists; such conflict may compromisethecorrect
working of the cards or overall system.
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SOETWARE MANAGEMENT OF ABC 08

In the previous paragraphs are described the external registers addresses, whilein thisonethereis
aspecific description of registers meaning and function (pleaserefer to I/O addressestable, for the
registers names and addresses values).

For amoredetailed description of thedevices, pleaserefer to manufacturing company documentation.
A/D converter 7004 is accessed through 2 registers that act as data registers or control registers
according to the access mode (read or write).

In detail such registers (CDL and CDH) are control during awrite operation, and data during aread
operation.

Bitsmeaning is:

- Write: CDL = NU NU NU NU NU C2C1 CO
NU = Not Used
C2 Cl1 CO = Sdectsinputchannel to convert

0 ->Sdectschannd O

-> Selects channd 1

-> Selects channd 2

-> Selects channd 3

-> Selects channdl 4

-> Selects channd 5

-> Selects channdl 6

-> Selects channd 7

PRPRRPRRPLROOOO
PRPOORRFROO
POROROR

CDH =NU NU NU NU NU B/C D1 DO
NU = Not Used
B/C = Selects combination format: 1 -> complement by 2; 0 -> binary
D1 DO = Setsexternal frequency divider and A/D section interna frequency
0 0 ->Setsexterna frequency divider to 1
0 1 -> Setsexternal frequency divider to 2
1 0 ->Sesexterna frequency divider to 4
1 1 -> Setsexternal frequency divider to 8

- Read:

A/D resolutionis10bits, sothecombinationissplittedintotwo dataregisters. To obtainthecomplete
combination it is essential to read them successively, building it as follows. CDH7+0 (8 most
significant bits = D9+D2) and CDL7+6 (2 least significant bits = D1+D0).

Combination of 10 bits determinaed by A/D converter isdirectly proportional to input voltage, so:

Vin -> Combination
oV -> OO0H
+Vref -> 3FFH
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DIRECT CONNECTING
WITH ABACO®1/O BUS:
GPC®15R, etc.

/\

Up to TWO ABC 08 or ABC 04
MOTHER BOARD ABB 03

CURRENT TO
VOLTAGE
CONVRTER
WITH
8 RESISTOR 255 Q
OR
CURRENT

10 Bit

ANALOG INPUT
VOLTAGE

+5.12 Vdce

0520 mA , 4+20 mA

FicURE 23: PossiBLE CONENCTION DIAGRAMA FOR ABC 08
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BIBLIOGRAPHY

In this chapter there is acomplete list of technical books, where the user can find all the necessary
documentations on the components mounted on ABC 04 and 08.

Manual NEC: Microprocessors and Peripherals - Data Book - Volume I11

Manual MAXIM: Data Book - Volume 11

Please connect to the manifactures Web sitesto get the latest version of all manualsand data sheets.
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APPENDIX A: ALPHABETICAL INDEX

SYMBOLS

[ECS1ABCO04 8§, 11
IECS1ABCO08 22, 25
[ECS2ABC04 8§, 11
[ECS2ABCO08 22, 25

A

A/D CLOCK FREQUENCY
ABCO04 3
ABCO08 17
A/D CONVERSION TIME
ABCO04 3
ABCO08 17
A/D CURRENT ANALOG INPUTS RANGE
ABCO04 3
ABCO08 17
A/D INPUT IMPEDANCE
ABCO04 3
ABCO08 17
A/D MAX LINEARITY ERROR
ABCO0O4 3
ABCO08 17
A/D MAX OFFSET ERROR
ABCO0O4 3
ABCO08 17
A/D MAX RESOLUTION
ABCO0O4 3
ABCO08 17
A/D VOLTAGE ANALOG INPUTS RANGE
ABCO0O4 3
ABCO08 17
ABACO®I/OBUS 6
ANALOG INPUTSFORABC 04 4
ANALOG INPUTS SELECTION FORABC 04 10
ANALOG INPUTS SELECTION FORABC 08 24

B
BIBLIOGRAPHY 28
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C

CONNECTORS OF ABC 04
CN1l 6
CN2 4
CONNECTORS OFABC 08
CN1 20
CN2 18
CR1 7
CURRENT CONSUMPTION ON +5VDC
ABC0O4 3
ABCO08 17

G

GENERAL FEATURES
ABC0O4 3

/O ADDRESSESOFABC04 11
/O ADDRESSESOFABC 08 25
INTERRUPT OFABC04 10
INTERRUPT OFABC08 24

J

J2OFABC0O4 11

J2 OFABCO08 25

JUMPERSABC04 8

JUMPERSABC08 22

JUMPERS CONNECTIONS FORABC 08 22

L

LEDS ABC04 7
LEDSABCO08 21

P
POWER SUPPLY 3

R

RELATIVEHUMIDTY 3
Rvl 21
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S

SIZE

ABC0O4 3

ABCO08 17
SOFTWARE DESCRIPTION OFABC04 11
SOFTWARE DESCRIPTION OFABC 08 25
SOFTWARE MANAGEMENT OFABC04 12
SOFTWARE MANAGEMENT OFABC 08 26

T

TEMPERATURE RANGE 3
TRIMMERSAND CALIBRATION OFABC04 7
TRIMMERSAND CALIBRATION OFABC08 21

Vv

VISUAL SIGNALATIONSABC 04 7
VISUAL SIGNALATIONSABCO08 21
VREFABC04 7
VREFABCO08 17

w

WEIGHT
ABC0O4 3
ABCO08 17
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