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Housing Relay - 8 Opto In, 4 Outputs

GMM 5115

grifo® Mini Module AT89c5115

TECHNICAL MANUAL

Modular plastic Container DIN 50022 M odulbox, model M4 HC5S3; size:
front 90 x 71 mm, height 58 mm; mounting on Omega rail DIN 46277-1
and DIN 46277-3; GMM 5115 aready installed on the 28 pin socket; 8
Optocoupled Inputsthat can be both NPN or PNP; status of 8 inputs shown
by 8 L EDs; two inputs can pefrom I nterrupt functions; three inputs can
perform Counter functions; 4 Relay Outputs5 A; statusof 4 outputsshown
by 4 LEDs; four outputs can perfrom automatic timing functions; Serial
Linein RS 232, RS 422, RS 485, current loop or TTL; al signals can be
connected through connectors featuring Normalized pinout; 31/O TTL
signals; 1?C BUS availabe on connector for external devices, Switching
power supply on board; protection of on board logic, through TransZor b;
power supply in DC or in AC: 10 + 40 Vdc or 8+24 Vac for logic supply;
possibility to manage interna FLASH and EEPROM in In System
Programming mode; free software for PC, downloadable from ATMEL
web site, to support | SP programming upload the generated code into on-
board FLASH memory; wide range of development software available: C
Compilers (uC/51); BASIC Compilers (BASCOM 8051); LADDER
Compilers(LadderWORK); etc.; several demo programsand use examples
provided as source code completely commented available for every
development structure
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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 translated 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® reservesthe right to change the contents and form of this document, aswell as
the 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:

A Attention: Generic danger
A Attention: High voltage

‘I \ Attention: ESD sensitive device

Trade Marks

, GPC®, grifo® : are trade marks of grifo®.
Other Product and Company names listed, are trade marks of their respective companies
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INTRODUCTION

The use of these devices hasturned - IN EXCLUSIVE WAY - to specialized personnel.
This deviceis not a safe component as defined in directive 98-37/CE.

ATTENTION
ESD PROTECTED AREA

OBSERVE
PRECAUTIONS FOR
HANDLING
ELECTRDETATIE
SENSITI‘H"E DE"JICES

Pinsof Mini Module are not provided with any kind of ESD protection. They are connected directly
to their respective pins of microcontroller. Mini Module is affected by electrostatic discharges.
Personnel who handles Mini Modulesisinvited to take all necessary precautions to avoid possible
damages caused by electrostatic discharges.

The purpose of this handbook isto give the necessary information to the cognizant and sure use of
the products. They aretheresult of acontinual and systematic elaboration of dataand technical tests
saved and validated from the manufacturer, related to the inside modes of certainty and quality of
the information.

Thereported dataare destined- IN EXCLUSIVE WAY - to specialized users, that can interact with
thedevicesinsafety conditionsfor thepersons, for themachineandfor theenviroment, impersonating
an elementary diagnostic of breakdowns and of malfunction conditions by performing simple
functional verify operations, in the height respect of the actual safety and health norms.

Theinformationsfor theinstallation, theassembl age, thedismantlement, thehandling, theadj ustment,
the reparation and the contingent accessories, devices etc. installation are destined - and then
executable - always and in exclusive way from specialized warned and educated personnel, or
directly from the TECHNICAL AUTHORIZED ASSISTANCE, in the height respect of the
manufacturer recommendations and the actual safety and health norms.

The devices can't be used outside a box. The user must always insert the cards in a container that
rispect the actual safety normative. The protection of this container is not threshold to the only
atmospheric agents, but specially to mechanic, electric, magnetic, etc. ones.

To be on good terms with the products, is necessary guarantee legibility and conservation of the
manual, also for future references. In case of deterioration or more easily for technical updates,
consult the AUTHORIZED TECHNICAL ASSISTANCE directly.

(GMB HR84 & GMM 5115 Rel. 5.00] — &5
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Toprevent problemsduring card utilization, itisagood practicetoread carefully all theinformations
of this manual. After this reading, the user can use the general index and the alphabetical index,
respectly at the begining and at the end of the manual, to find information in afaster and more easy
way.

Page 2
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CARD VERSION

The present handbook is reported to the GMB HR84 card release 220503 and GMM 5115 card
release 121002. The validity of the bring informations is subordinate to the number of the card
release.

e TR TR %“M"’ an
T e e T e 7 o
Y MADE W ITALY 15 o oo 04

IE?_%

CARD RELEASE NUMBER

Ficure 1: PosiTioN oF carRD RELEASE oF GMM 5115 ano GM B HR84

(GMB HR84 & GMM 5115 Rel.5.00) — &
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GENERAL INFORMATION

GMB HR84 & GMM 5115isamodulefor DIN rail withagrifo® Mini Module CPU type GMM
5115 aready installed.

The board features 8 galvanically isolated inputs and 4 relays outputs with LEDs visualizations; an
asynchronousserid line; an12C BUS seria line; aPWM output; upto 31/OTTL. Itsrank islow cost
controller, that can work as intelligent peripheral in autonomy and/or remoted inside a wider
telecontrol/teleacquisition network.

TheunionGMB HR84 & GMM 5115isprovided with astandard plastic container with clampsfor
common Omega rails that can be found in any electric panel.

Low cost of thisinterfaceand CPU Mini Modulesallow to buildwith great profit aserieof low budget
automation systems.

Itispossibleto create complete applicationsin astonishing short timesand minumum costsby taking
advantage of wide variety of software development tools, like BASCOM 8051, unexpensive and
portable, C compilers uC/51 and HTC 51, or Ladder WORK, aLADDER compiler all available
from grifo®.

The union is provided with a set of comfortable connectors that can be easily linked to the signals
of the field without any additional module, so thereis no additional cost.

Such connectors easy also update and assistance phases, that can be needed in time.

Overdl features of union GMB HR84 & GMM 5115 are:

- Modular plastic Container DIN 50022 M odulbox, model M4 HC53

- Size: front 90 x 71 mm, height 58 mm

- Mounting on Omega rail DIN 46277-1 and DIN 46277-3

- GMM 5115 dready installed on the 28 pin socket

- 8 Optocoupled I nputs that can be both NPN or PNP

- Status of 8 inputs shown by 8 LEDs

- Two inputs can pefrom I nterrupt functions

- Three inputs can perform Counter functions

- 4 Relay Outputs 5 A

- Status of 4 outputs shown by 4 LEDs

- Four outputs can perfrom automatic timing functions

- Serial Linein RS 232, RS 422, RS 485, current loop or TTL

- All signals can be connected through connectors featuring Nor malized pin out

-3I1/OTTL signds

- 12C BUS availabe on connector for external devices

- Switching power supply on board; protection of on board logic, through TransZorb

- Power supply in DC or in AC: 10 + 40 Vdc or 8+24 Vac for logic supply

- Possibility to manage internal FLASH and EEPROM in In System Programming mode

- Freesoftwarefor PC, downloadablefrom ATMEL website, to support | SP programming upload
the generated code into on-board FLASH memory

- Wide range of development software available: C compilers (uC/51); BASIC compilers
(BASCOM 8051); LADDER compilers (Ladder WORK); etc.

- Several demo programs and use examples provided as source code completely commented
available for every development structure

Page 4
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CNG6
8 INPUT LINES
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OPTO

COUPLERS

CN5

POWER SUPPLY

POWER
SUPPLY
SECTIONS

CN2
SERIAL LINE

SERIAL
BUFFERS

grifo® Mini Module

SERIAL
DRIVER

T

GMM 5115
16K |512B| 2K
MULTIPLEXER s | 2w |eepmoml  [VART

CPU AT89C5115

CONVERTER

A/D

PCA: PWM,
COUNTER

PORT 1/0O

TIMER/
COUNTER

MULTIPLEXER

DSW1.1
RUN/DEBUG

OUTPUT DRIVERS
N.O. RELAYS

b
fzi {-{

y

MULTIPLEXER

ANALOG
ADAPTER

4 OUTPUT LINES 12C BUS PWM, D/A, 110, etc.
‘ CN1 I ‘ CN3 I‘ CN4 I

FiGURE 2: BLOCKS DIAGRAM
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Here follows a description of the board's functional blocks, with an indication of the operations
performed by each one.
To easily locate such section on verify their connections please refer to figure 2.

OPTOCOUPLED DIGITAL INPUT LINES

The card features 8 NPN/PNP inputs connected to two quick rel ease screw terminal connectors and
visualized by specific LEDs.

Optocoupled inputs are supplied by a specific external voltage called +Vopto that the user must
provide.

For further information please refer to manual GMB HR84.

DIGITAL RELAYSOUTPUTS

Theboardisprovidedwith4relaysoutputs5 A, normally open, whosestatusisvisualizedby 4L EDs.
Each line is driven directly by a signa of GMM 5115, buffered through a specific driver and
connected to a comfortable quick release screw terminal connector to easy interface to the field
signals.

For further information please refer to manuals GMB HR84 and GMM 5115.

[/OTTL SIGNALS

GMB HRB84featuresupto3digital I/OTTL signalsof GM M 5115 connected to aspecific connector
(CN4).
For further information please refer to manuals GMB HR84 and GMM 5115.

Page 6
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12C BUSLINES

GMB HR84 is provided with one connector (CN3) dedicated to I1°C BUS, software emulated,
connected to two signals of GMM 5115 (P2.0 and P2.1), each provided with a4.7 k2 pull-up.
This kind of interface allows to connect devices featuring the same communication standard, to
easily improve the system performances.

A wideset of software exampl esexplainsthemanagement of most common I2C BUS peripheralslike
A/D and D/A converters, display drivers, memories, temperature sensors, etc.

For this purpose it can be intresting to condifer K51-AVR, for which both technical manual and
electric diagram are available, also awide set of examplesin several languager are avalable.

For further information please refer to manuals GMB HR84 and GMM 5115.

POWER SUPPLY SECTION

GMB HR84 is provided with an efficent switching power supply section, that provides supply +5
Vdc voltage needed by logic and output circuits, in any condition of input load and voltage.

If this section is not present, supply voltages must be provided from an external source.

The board features components and circuits designed to reduce consumptions (including the
possibility of power-down andidleworking modesof Mini Modules) and to reducenoisesensibility.
Remarkable is protection circuit based on TransZorb™ that avoids damages due to incorrect
voltages.

To supply optocouplers of galvanically isolated sections an external voltage is needed.

For further information pleaserefer to chapter “ELECTRIC FEATURES’ and paragraph “ SUPPLY
VOLTAGES'.

Page 8 — (GMB HR84& GMM 5115 Rel. 5.00)
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SERIAL COMMUNICATION

GMB HR84 features one 9 ways D-type dedicated connector (CN2) for serial communication.
By hardware it is possible to select the electric protocol, through a comfortable set of jJumpers and
driversto install.

In detail line can be buffered in current loop, RS 232, RS 422 or RS 485; in these last two cases
also abilitation and direction of line can be defined using signal P1.3 and jumper J7 connected in
position 2-3.

For further information please refer to manuals GMB HR84 and GMM 5115.

(GMB HR84 & GMM 5115 Rel.5.00) — &
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TECHNICAL FEATURES

GENERAL FEATURES

On board resour ces:

Mini Module:

Opto input cut-off frequency:

PHYSICAL FEATURES

Size:

Container:
M ontaggio:
Weight:

Connectors:

Temperature range:

Relative humidty:

Page 10

8 optocoupled digital inputs NPN and PNP

2 optocoupled digital inputs NPN and PNP are interrupts
2 optocoupled digital inputs NPN and PNP are counters
4 relays digital buffered outputs 5 A

1 seria line (RS 232, TTL, R422, R3485, Current Loop, €etc.)
1 connector for 1°C BUS lines

1 eight bit PWM output

Upto 3digital /OTTL

1 switching power supply section

14 status LEDs + 1 internal LED

1 internal eight pin Dip Switch

GMM 5115

13 KHz

90 x 71 x 58 mm (container DIN 50022)
85 x 66 x 32 mm (without container)

DIN 50022 modulbox, model M4 HC53

On Q railstype DIN 46277-1 and DIN 46277-3

171 g

CNI: 6 pins quick release screw terminal connector
CN2: 9 pins D type female, vertical, connector
CN3: 4 pins strip, male, vertica

CN4: 2x4 vie AMP MODU |1, male, vertica

CN5: 2 pins quick release screw terminal connector
CN6: 9 pins quick release screw terminal connector
from O to 50 centigrad degreeses

20% up to 90% (without condense)

— [GMB HR84 & GMM 5115 Rel. 5.00)
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ELECTRIC FEATURES

Power supply: 10+40 Vdc or 8+24 Vac (control logic)

Power required for logic: 23W *)

Output power supply: +5Vdc

Current required by GMB HR84: 310 mA max (+5Vdc)
16+75 mA max (+V opto)

Current on +5 Vdc output: 400 mA - 310 mA - 21 mA =69 mA

Relays max voltage: 35Vdc

Relays max non inductivecurrent: 5A (resistive load)

On board battery: 3.0Vdc; 180 mAh

Backup current: 23 uA

Optocouplersinput voltage: +V opto =8 + 30 Vdc *)

Power required for optocouplers. 4.4W
Analog input range: 0+2.5; 010V
Analog input impedance: 4.7 kQ

Pull-up on 12C BUS dedicated lines: 4.7 kQ

Termination network RS 422-485: Line termination resistor =120 Q
Positive pull up resistor =3.3KQ
Negative pull down resistor =3.3KQ

(*) Thedataarereferred to 20 C° work temperature (for further information please refer to chapter
"POWER SUPPLY VOLTAGE").

(GMB HR84 & GMM 5115 Rel.5.00) — &

Page 11




('-q-b-qc-o—o-?)(buﬂ grifo® ITALIAN TECHNOLOGY

INSTALLATION

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 connector, LEDs, jumper, etc. and some
explanatory diagrams.

CONNECTIONS

ModuleGMBHR84 & GM M 5115 has6 connectorsthat can belinkeded to other devicesor directly
tothefield, according to system requirements. In this paragraph there are connectors pin out, ashort
signals description (including the signal s direction) and connectors location (see figure 17).

CN5 - POWER SUPPLY CONNECTOR

CN5isa2 ways, quick release screw terminal connector, vertical, 5.00 mm pitch.
CNS5 allows to provide power needed by the switching power supply to generate logic control and
optocouplers supply voltage.

FicUrE 4: CN5 - POWER SUPPLY CONNECTOR

Signals description:

Vac,+Vdcpow = | - Positive terminal of direct supply voltage.
Vac, GND = | - Negative terminal of direct supply voltage.

For further information please refer to paragraphs "POWER SUPPLY" and "ELECTRIC
FEATURES".

Page 12 &, — (GMBHR84& GMM 5115 Rel. 5.00)
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CN3-12C BUSLINE CONNECTOR

CN3isa4 ways, male, vertical, strip connector with 2.54mm pitch.
On CN3isavailable astandard interface for any 12C BUS peripheral

(~abaco—e?)(buy)

device.

The connector features +5 Vdc supply voltage generated by on board switching power supply that

can be connected to external devices or systems.

Signalsare TTL compliant, according to I12C BUS standard, their disposition has been designed to

reduce interferences and so easy the connection.

a|__ ___ _ _ono
3

3l _ ____ P2, SDA
2 P2.0, SCL
2| _ _ _ _ PoscL
&l - __ +5Vdc

Ficure 5: CN3 - 12C BUS LINE CONNECTOR

Signals description:

P2.1, SDA =1/O - Datasigna of 1°C BUS software seria line connected to P2.1.
P2.0, SCL = O - Clock signal of 1°C BUS software serial line connected to P2.0.
+5Vdc = O - Unique +5 Vdc power supply.
GND = - Ground.
+5 Vdc PIN 1
47K 47K CN3
CPU P2.0 L PIN 2
P2.1 | DA | oy 3
SND 1 b\ 4
FiGURE 6: 12C BUS CONNECTION DIAGRAM
(GMB HR84 & GMM 5115 Rel.5.00) — & Page 13




('-q-b-qc-o—o-?)(buﬂ grifo® ITALIAN TECHNOLOGY

CN2 - SERIAL LINE CONNECTOR

CN2isa9 ways, female, vertical, D-type type connector.

This connector features signals for serial communication in RS 232, RS 422, RS 485, current loop
and TTL, performed through hardware module on ZC1 hardware seria port.

Signalsposition, reported asfollows, hasbeen designed toreduceinterferencesand easy connections
to thefield, while signals are compliant to CCITT standard of protocol used.

For further information please refer to figure 8 or to the manuals of GMB HR84 and GMM 5115.

—

©@0 0O
O0EOO

\

Ficure 7: CN2 - SERIAL LINE CONNECTOR

Pin Sgnal Direction Description
RS 232 serial line (please see paragraph "SERIAL COMMUNICATION SELECTION"):

2 RX RS232 =1 - Receive Datafor RS 232.
3 TX RS232 =0 - Transmit Datafor RS 232.
5 GND = - Ground signal.

RS 422 serial line (please see paragraph "SERIAL COMMUNICATION SELECTION"):

1 RX- R&422 = | - Receive Data Negativefor RS 422.
2 RX+ R$422 =1 - Receive Data Positive for RS 422.

3 TX-R$422 =0 - Transmit Data Negative for RS 422.
4  TX+R$A422 =0 - Transmit Data Positive for RS 422.

5 GND = - Ground signal.

RS 485 seria line (please see paragraph "SERIAL COMMUNICATION SELECTION"):
1 RXTX+ R$485 = 1/0O- Receive/Trasmit Data Positive for RS 485.

2 RXTX- R85 I/O- Receive/Trasmit Data Negative for RS 485.

5 GND - Ground signal.

Current Loop serial line (please see paragraph "SERIAL COMMUNICATION SELECTION"):

9 RX-C.L. =1 - Receive Data Negative for Current Loop.

8 RX+ C.L. =1 - Receive Data Positive for Current Loop.

7 TX-C.L. =0 - Transmit Data Negative for Current Loop.

6 TX+CL. =0 - Transmit Data Positive for Current Loop.

5 GND = - Ground signal.

Page 14 — [GMB HR84 & GMM 5115 Rel. 5.00)
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RS 232 DRIVER

% Lb
D J4 I3

UART
CN2

Current Loop
DRIVERS

grifo® GMM 5115

DRIVERS

RS 422, RS 485

DIR

ZC1 - 28 Pins Socket

FIGURE 8. SERIAL COMMUNICATION BLOCK DIAGRAM

DB25F DBOF

c

3 RxD RS232 2 X 2 3 2

o S

= 3 3 2 O
= 4 TxD RS232 RX

o > &

= £

O LL

14 GND 5 GND 7 5 =

o =

CN2 GMB HR84

Ficure 9: RS 232 PC POINT TO POINT CONNECTION EXAMPLE
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CN6 - OPTOCOUPLED DIGITAL INPUTS CONNECTOR

CN6 isa9 ways, quick release, screw terminal connector, pitch 5.0 mm.

CNBG6 is used to connect the 8 optocoupled NPN or PNP input signals that the card manages and are
visualized by green LEDs.

Two of theseinputs (IN3 and IN4) are connected directly to interrupt signals, so they can generate
an immediate interrupt request to the CPU.

Two more of these inputs (IN5 and IN6) are connected to the exernal trigger of timer/counters, so
transictions on these inputs can be counted by hardwar e by CPU.

Please refer to figure 19 for further information.

Connector also features the common pin where to connect one input to close it.

These signals are software managed through GM M 5115 1/0 ports have been carefully selected to
take advantage of grifo® Mini Modules internal peripherals.

For further information please refer to manual GMB HR84.

Ficure 10: CN6 - OPTOCOUPLED DIGITAL INPUTS CONNECTOR

Signals description:

Px.y, INn = | - n-th optocoupled input type NPN or PNP, connected to indicated port.
COM = - Common pin where an input must be connected to closeit.
Page 16 —_ [GMB HR84 & GMM 5115 Rdl. 5.00]
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o PIN 1+8
e X
2
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Ficure 11: OPTOCOUPLED INPUTS BLOCK DIAGRAM

1 2 3 4 5 6 7 8 CNG6 9

NPN +Vopto

3 T N

COMMON IN

GND opto

A 2 o westo

FIGURE 12: OPTOCOUPLED INPUTS CONNECTION DIAGRAM

COMMON IN
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CN1-RELAYSOUTPUTS CONNECTOR GROUPSA AND B

CN1isa6 ways, quick release screw terminal connector, pitch 5.0 mm.

Thisconnector allowsto connect 4 normally open contactsand common pins relaysoutputsavailable
on GMB HR&4.

Please remark that maximum (resistive) load for each lineis5 A and maximum voltageis 35 Vdc.
These signals are software managed through GMM 5115 1/O ports, opportunely buffered, and
selected carefully toeasy management (pleserefer to chapter “ PERIPHERAL DEVICESSFOTWARE
DESCRIPTION”).

For further information please refer to manual GMB HR84.

6®_ _ |_ _ _commONB
5®_ — |- — PL7,0UTB2
4®_ _ |- - _PL6,0UTBI
3®_ _ |- - _PL5.0UTA2
2®_ _ |- - _COMMONA
1®_ _ |- — P14 0UTAL

Ficure 13: CN1 - RELAYS OUTPUTS CONNECTOR GROUPS A AND B

Signals description:

P1x,OUT An = O - Normally open contact for n-th relay of group A, connected to P1.x.
COMMONA = - Common contact for relays of group A.

P1x,OUT Bn = O - Normally open contact for n-th relay of group B, connected to P1.x.
COMMONB = - Common contact for relays of group B.

Page 18 — [GMB HR84 & GMM 5115 Rdl. 5.00]
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Ficure 14: RELAY ouTPUTS A AND B BLOCK DIAGRAM
Ficure 15: RELAY ouTPUTS A AND B CONNECTION DIAGRAM
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CN4-TTL I/O,D/A,ETC. CONNECTOR

CN4 isa8 ways, mae, vertical, AMP MODU |l 2x4 connector with pitch 2.54 mm.
Thisconnector features+5 Vdc supply voltage (generated by on board switching power supply) and
upto 3TTL digital 1/0O signals.

Femal e connector can beordered from grifo® (cod. CK S.AM P8) or its parts can be purchased from
AMP catalog (P/N 280365: connector and P/N 182206-2: pins to crimp).

It isalso possible to order the female connector with pins to crimp already mounted and one meter
long cables (grifo® cod. AM P8.cable).

For further information please refer to the manual of GMB HR84.

P1.0 i GND

_________ -~ 6 oo H- - - — - _¢GND

8 7 P41

PL3,PWM _ _ _ _ _ APPSR D
6 5

NC _ _ _ _ _ _ | L Y - _ _ _ _ Pag

N. C. +5Vdc

_________ L 6 oo H- - — — — ava
-|2 1

Ficure 16: CN4-TTL |/O, D/A, ETC. CONNECTOR

Signals description:

Px.y =1/O-TTL digital 1/0 signal, connected to pin x of socket ZC1
PWM O - Pulse Width Modulation TTL output of Mini Module

+5Vdc = O - Pogtivetermina of +5 Vdc power supply.

GND = - Groundsignal.

N. C. = - No connection.
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INTERRUPTS

Possible interrupt sources are:

- Input IN3 of CN1 ->  Generates an external interrupt called /INTO.

- Input IN4 of CN1 ->  Generates an external interrupt called /INT1.

- CPU internal peripherals -> Generate internal interrupts. In detail interrupt sources can be:
Timer O, Timer 1, Timer 2, PCA, UART.

Please refer to GM M 5115 manual for further information.

/O CONNECTION

To prevent possible connecting problems between GMB HR84 & GMM 5115 and the external
systems, the user hasto read carefully the previous paragraph information and he must follow these
instrunctions:

-ForRS232,RS422,RS485, Current Loop and 12C BUSsignal stheuser must follow thestandard
rules of each one of these protocols;

- For all TTL signalsthe user must follow therulesof thiselectric standard. The connected digital
signal must be alwaysreferred to card digital ground and if an electric insulation is necessary,
then an opto coupled interface must be connected. For TTL signals, the OV level corresponds
to logic state 0, while 5V level corrispondsto logic state 1.

- For optocoupled input signals, both the contact to acquire and external +Vopto must be
connected in serie. In detail, contacts must perform the follwing connection:

NPN PNP
IN x GND opto +V opto
COMMON +Vopto GND opto

to avoid problemswith electric noisg, it is suggestabl e to keep galvanically separated +V opto
and board power supply, this means to keep separate board GND and GND opto.

- Relays outputs must be connected directly to the load to drive (remote control switches, power
relays, etc.). Board contact isnormally open and canbear 5A upto35Vdc. Todriveload with
different supplies, different COMMONS for two groups of relays are available.

(GMB HR84 & GMM 5115 Rel.5.00) — &
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POWER SUPPLY

GMB HR84 & GMM 5115 isprovided with an efficent circuitery that solvesin acomfortable and
efficent way the problem to supply the card in any condition of use.
Here follow the volages required by the card:

+V opto:  Provides power supply to optocouplers of board input section; input voltage must bein
the range 8+30 Vdc and must be provided on connector CN6.

Vac, +Vdc pow, GND: Provide power supply to control logic and to output section of the
board through the on board switching power supply; input voltage must be in the range
10 + 40 Vdc or 8 + 24 Vac and must be provided though pins 1 and 2 of CN5 (in case
of Vdc, pin 1 must be connected to positive terminal). This allows to supply the cards
using standard devices of industrial sector like transformers, batteries, solar cells, etc.
Also, if thereisthe need to supply at +5 Vdc I°C BUS externa peripheralsfrom GMB
HR84 & GMM 5115, pins 1 and 4 of CN3 can be used. Please remark that on board
switching power supply isprovided with singledioderectifier, soin case of Vdc supply,
al ground signals (GND) of the card are at the same potential.

To warrant highest immunity against noise and so a correct working of the cards, it isessential that
these two voltages are galvanically isolated

In order to obtain this power supply EXPS-2 can be ordered.

This device performs galvanic isolation starting from mains power supply.

GMB HR84 features a TransZorb™-based protection circuit to avoid damages from incorrect
tensions and break-down of power supply section.

On board power supply is visualized through a LED on the bottom left corner.

Current available to supply external loads using +5 Vdc must be less than:

400 mA - current absorbed by GM B HR84 - current absorbed by Mini Module
in this case:
400 mA - 310 mA - 21 mA =69 mA

For further information please refer to paragraph “ELECTRIC FEATURES’.
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Ficure 17: LEDs, CONNECTORS, ETC. LOCATION
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CORRESPONDANCE OF SIGNALS

All hardwareresourcesof GMB HR84 & GMM 5115 aremanaged by GMM 5115through signals
and peripherals of local microcontroller, Atmel AT89C5115.

To have the complete control of such resources, it is enough to refer to the table in the near page,
which indicates the signal and/or peripheral that drives a specific resource.

FicUrE 18: JUMPERS CONNECTION

Page 24
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Connector Signal PIN CN1 Signal
GMB HR84 PIN GMBgHR84 PR GMM 5115 GMI\%I 5115
1 Input 1 8ptocoup:$ input n° % pin 26 51121
2 | inpu2 gopggfgug% mpu 3 o pin2s o
tocou input n° 3 or . 2,
3 Input 3 IC;‘ Ft)?rruptp(l)éd P t . pin 19 /g,'g'go
ocou Input n° 4 or . .3,
OPTO & Tiigss, InE[)erruptpl. P EE /INT1
INPUTS | 5 [ inpurs  [OPOcOUPIECInUt NS OM iy 47 o
Optocoupled input n° 6 or . P3.5,
© nput 6 co?mter 1F')i mer 1F.) pin 16 T1
7 Input 7 |Optocoupled input n° 7. pin 15 P3.6
8 Input 8  |Optocoupled input n° 8. pin 13 P3.7
9 Common pin of optocoupled inputs
Al Output 1 [Relay output 5 A n° 1. pin 23 P14
A Common pin of buffered relay outputs of group A on connector CN3
RELAY A2 Output 2 |Relay output 5 A n° 2. pin 22 P15
OUTPUTs | B1 Output 3 [Relay output 5 A n° 3. pin 21 P1.6
B Common pin of buffered relay outputs of group B
B2 | Output4 |Relay output5 A n° 4. pin 20 P17
pin 1l +5Vdc |Power supply +5 Vdc. pin 28 +5Vdc
pin 3 CAN L /OTTL. pin 8 P4.0
AMP 8 . .
1/O pin 5 CAN H /O TTL. pin 9 P4.1
pin 6 D/IA PWM of CEXOor I/OTTL.| pin24 P1.3
pin 7 GND Ground of Mini Block. pin 14 GND

Ficure 19: TABLE OF CORRESPONDANCE BETWEEN SIGNALS AND RESOURCES

(GMB HR84& GMM 5115 Rel. 5.00] —
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HOW TO START

One of the most important features is the possibility to program the microprocessor Atmel
AT89C5115internal FLASH through RS232 serial connecton without removing Mini Modulefrom
socket ZC1.

A) MAKE SERIAL CONNECTION BETWEEN HARDWARE AND PC:

A1) First of al, open the container of GMB HR84 to install Mini Module GMM 5115 on
socket ZC1.

A2) Tosupply GM B HR84, power supply EXPS-2 canbeused. It can providetwo galvanicallt
isolated tensions, required for the correct working of GMB HR84 & GMM 5115. Also
any other power supply capable to generated the two required voltages can be used.

Ficure 20: PicTURE OF POWER supPLY EXPS-2

A3) Make the connection described in figure 9.

A4) Keep ready aterminal emulatore onthe PC, configureit to usethe serial port conneted to
the Mini Module with 19200 baud, 8 data bit, 1 stop bit, no parity.

A5) Set DEBUG mode, that is move dip switch DSW1.1 of GMM 5115 to position ON.
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A6) Supply GMB HR84 & GMM 5115. Please, find the demo program of GMB HR84 &
GMM 51150on grifo® CD, thefileiscalled "prgmb84.hex" and can be found from the
starting follwing the path: English | Examples Tables | Mini Block and Mini Modules
programs | GMB HR 84.

grifo®
= ITALIAMN 'I'El:lvﬂvh:ll..m.'.'lz'
S ) e, i

PROGRAMMI PER MINI MODULI E MINI BLOCK

Ahaco [ | BASIC | RASTC MesH
;ﬂ“m”'i GET adder| Link SoolC BASCOM BAscoM M BASIC g | ¢
It BUS BOS1 AVR =¥ 3
— | .

TIPO DI
PASCAL CPu/
BLOCK

VARI

& y
|
[

| | | [ Abmel
L I i . » ] . . . [ - | TevCs1eenz -
BOS51 Code
Arme]
| " : 3 x ; . . . - | TESCS1ce01 -
8051 Code
Atnie]
+ ) . ) . . | : TRYCS el -
£051 Code
[ [ Atrnel TRSCS115
e - o - 3 : a B - 8051 Code
Microche
] - - - - & . PICIEFRTEA -
PIC 14 Code
PHILIFS
FRILPCYIZ -
8051 Code
Atnie]
+ ) _ < : . | . TEICSIACS -
B051 Code
2 ) . I 2 ] ) _ |Amel ATMega0z
: . B - = AVE. Code
] 4 i Atrnel AT egai2
g : i i - AVE. Code
I Block
5 ’ F ] o - - 4 8 gt opba 4
cutput rel
Ifms Block 16
> | - c - ¢ & = . - - & - input opto @
oastpul peli

garifo"garifo' g

MALIAN TEGHMOLOGY TALIAN TECHHOLOR Y

FiGure 21: EXAMPLES TABLES
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B) FLASH REPROGRAMMING:

B1) Find and save to a comfortable position on your hard drive the file "prgmb84.hex".

B2) On grifo® CD it is aso available the utility program FLIP. that manages the ISP
programming of microcontroller memorieson board of GM M 5115 through thesimple
serial connection seen at point A; find it and install it on acomfortable position on your
hard drive. It issuggested to useversion 2.2.0 or greater, thelatest verionisavailableon
Atmel website: www.atmel.com.

B3) Put switch 1 of DSW1.1 of GMM 5115 in position ON, to set DEBUG mode.

B4) Close the terminal emulator.

B5) Turn off and then turn on again GMB HR84 & GMM 5115.

B6) Run ISP programming sofware installed at step B2.

B7) Select the CPU to program, that is AT89¢5115, by pressing the first button on top left,
picking the name in the window that appears and pressing OK.

Device Selection [H[E I

&TH3C5114 22

ATEICH131
ATEICE132
ATEICHIEDZ
ATEICHC
ATEICHDZ
ATEICHIREZ
ATEICHIRCZ
ATEICEIRDEZ
&THICHTSMO
ATEACHT22 :J

Ficure 22: FLIP seTTINGS WiNDOW (1 OF 3)
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B8) Select communication speed with Mini Module by pressing the second button on the top
left, picking RS232the 115200 and the serial port used to connect thePCto Mini Module
then press OK:

RS5232 P i 3|

Part; COp1 =

B aud: 115200 —

[ Manual Sync

Connect | Dizconnect | Sync | Cancel |

Ficure 23: FLIP seTTINGS WINDOWS (2 OF 3)

If awindow with themessage " Timeout Error" should appear after 20 seconds, try to decrease
the baud rate; or to repeat point from B1 to here; or verify the correct connection between PC
and Mini Module repeating the points from Al to A4.

Atmel - Flip 2.2.0 =i |

File Buffer Device Settings Help

PSS oSS E @
Mo | N7 M || -
peralions Flow | FLASH Buffer Information | | ATBC5115 |
Size: 1B Kbytes Sighature Bytes: | SSDFBEFF
Blank:  FF _ Device Boot |d: EUDUD
¥ Erase Fange: 0000 - 3FFF '
S o Hardware Byte [B_B'
ECkIUM Bootloader Yer. W

Qffset. 000D

Rezet Before Loading

¥ Blank Eheck

Configure Hiw! I [~ w2

¥ HEX File: BSE /EB/SBY |00 [FF |FC
Device 536 [FF

% LevelD  Levell € Level2

™ Werify A mEl

i Start Application [ Reset

Run | Clear |

Ficure 24: FLIP seTTINGS WiNDOWS (3 OF 3)
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B9) Make sure that text boxes in the frame "AT89C5115" fill with text, likein figure 24.

B10) Load thefile to writein FLASH (that is prgmb84.hex) pressing the third button on top
right and sel ecting thefileusingthedial og box. Intheframe" FL ASH Buffer Information”
several information about thefilejust |oaded appear; in detail thebox "HEX File:" must
report the file name.

B11) Check al the check boxes in the frame "Operations Flow".
B12) Press button "Run" in the same frame.

B13) Thestatusbar on the bottom reports operation progess, text box in the bottom | eft reports
operation status, check boxes become red and then green when the respective operation
Is succesfully completed. Wait for "Verify" check box to become red.

B14) Close FLIP.
B15) Start the terminal emulator configured like in point A4.
B16) Set RUN mode, that isDSW1.1 OFF.

B17) Reset or Power off and them on the card; the terminal emul ation window now must show
the demo program start screen, like in point A4.

C) GENERATING DEMO EXECUTABLE CODE:

Cl1) Install on the hard disk of the development P.C. the software environment selected to
developtheapplication program. Therearemany different softwaretool sthat satisfy any
customers requirements but here we remind only the most diffused as the BASCOM
8051, uC/51, LADDER WORK, etc.

C2) Ongrifo®CDinadditiontofilewiththeexecutablecodeof thedemo program, described
at point A6, there are also the source file of the same. These have an extension that
Identifiesthe used software devel opment tool s (for example prgmb84.basfor BASCOM
8051, prgmb84.cfor uC/51 or prgmb84.pjnfor LADDER WORK) andthey areproperly
organizedinsidedemo programstabl esavailableon CD, together with possibledefinition
file (prgmb84.mak and canary.h for uC/51, grifo_mm.dat for BASCOM 8051, etc.).
Once these files have been located they must be copied in a comfortable folder on the
hard disk of development P.C.

C3) Compilethe sourcefileby using the selected software tools: the file prgmb84.hex must
be obtained equal to those available on grifo® CD and already used at steps B. This
operationisvery different according to the programming environment selected, so here
follws the details:
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[) Ricompilation using BASCOM 8051

la) When in BASCOM |DE, load the program source with menu File | Open:

Select file to open K |

Eerca_in:lfﬂ CANGMy l‘ ;@l ;‘ﬂ
3 Bazcom_Demo
1 Uk

ZoiprgmbBdc BAS

Home file:  |prgmb&dc.BAS A |
Tipofie:  [BASCOM files [+BAS) = Arruls |

FicURE 25: LoADING A SOURCE FILE WiTH BASCOM 8051

Ib) From menu Options | Compiler | Misc set the value of Byte End to AQ, as suggested
also in the source code, and press OK:

BASCOM-8051 Options
Compiler I I:Dmmunicatinnl Env'l[nnmentl Hardware simulah:uri Eru:ugrammerl Mgnitu:url Frd I "I

Dutpull I:::ummunicaticunl |2C I LD Mizc |

Riegister file I grifo_mm.dat _ﬂ

Biyte Endihes] r,m el
X

.............................. s E7 He}adecimal walue which indicates the end of the BAM-zpace.

\f Dk x LCancel

Ficure 26: CoNFIGURATION OF coMPILER BASCOM 8051

(GMB HR84 & GMM 5115 Rel.5.00) — &
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Ic) Compilethe sourcefile by pressing the button with theicon of an integrated circuit.
Presence of file grifo_mm.dat in BASCOM installation folder is required in order
to compile correctly:

HBASEDH 8051 IDE - [C:AProgrammidMC5 ElectronicsABASCOM-B805%15\GME HRB4MT\prgmb84.bas]

|' File  Edit Program: Tool:  Options Wfindaw Help
Dol | B[Sk Bl #|d|o|«|ElEn] s|vbsH = | 2 B

Sub > Label

Compile current fllel
| " RN AN XA A XA XA XXX XX

* File prgmb84c. ba=z — Eel. 1.2 con Bascom 8051 IDE = LIB 2.0.11.0 =
*# GREIFO(RE) wvia Dell'Artigianc 86 40016 S. Giorgio di Fiano (BO) =

Ficure 27: CompPiLATION WiITH BASCOM 8051

[1) Ricompilation with wC/51

[1a) After opening standard editor uedit.exe, |oad the sourcefile pressing thefifth button
from the left, the presence of file canary.h in the same folder of file prgmb84.cis
required for a correct compilation:

Apri Ik E3
o B
File Edit Search Optiors ‘window Help [pramb84.c i R |
: canary. h - [ fam_i51 - -
L e e S T AR s B
=c
B= ouc_ 51
£ uchl_demo
LI D uk i
Tipo file: Units:
Standard files [t c* ¥| | =& GRIFO_CO_1405C7]  Bete.. |

FIGURE 28: L 0ADING soucE FILE WiITH uC/51

[1b) Open also MakeFileeditor, that isprogram umshell.exe, andload file prgmb84.mak
with the menu File | Load:
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Api S TP
Cerca _in:l’c_ﬂ uC_&1 L‘ ;@l _Eﬂ

] uCs1 _demo
1 Uk

m

Norne file: |Prambad. mak A I
Tipa file: | Makefiles [* mak) =] Annulla |

FiGurE 29: L oADING MAKEFILE (COMPILING CONFIGURATION) WITH uC/51

I1c) Compile the source file pressing the first button from the right:

':' UmShell - C:AProgrammituCh1A\srchGMBhr84A\Prgmb84. mak

Fil= Edit Seach Make Options Help

L] |3|_|,5'3’|'=13,| E‘ |prgmb84.hex | E HJ.\

Umake: 'C:A\PROGRAMMIANUCS1xbinduc51 prgmb84.c prgmbss =IG Y
Umake: *C:\PROGRAMMIXUC51\bin%a51 prgmb84.s551 -e —FIMM
Umake: 'C:\PROGRAMMINUCS1\bin%151 -e -oprgmb84.bin prgmb84.obj
Binary 'prgmb84.bin’': start: $8, end: $3456, total size: $3457
Sclass '"text': start: $8, end: 53456 size: $3457/({dec.)133090 B
Sclass 'dram’: start: %208, end: $67 size: $48/(dec.)72 Bytes

Sclass 'iram’': start: $68, end: $82 size: $1b/(dec.)27 Bytes

Umake: 'C:\PROGRAMMIAUCS1\binibinZ2hex prgmb84.bin prgmb84_hex

Umake: #=xx QK *xx

Ficure 30: ComPILATION USING UC/51
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[11) Ricompilation using LADDER WORK.

[118) After opening IDE of LADDERWORK, opentheschematicfilecalled prgmb84.pjn
with menu File | Open:

File Edit Buld “iew Zoom Options Tools

D=2 i Ed & 7.l e
Defa j| @f‘d| b u ||Defau|t

0
y TR e e X R

[I i I B
Aprni E
Cercain | 2 GrbHRB4 =] =i

Mome file:  {promb@4.PIN Apri |
Tipofil:  [LaddefwORK Files [* pin) | Anruls |

2

Ficure 31: LoaDbING sourRcE scHEMATIC wiTH LADDER WORK

[11b) Assurethat the selected profileisthe one specificfor GMM 5115 & GMB HR84:

testd.PJN - Ladderw'ORK

Fil= Edit Buld “iew Zoom Option: Tools

Ded= R RE8 /a9 0
| GhM 5115 & GMB HRS4 Tl & s Byl » o® ||Defaul
[i_ 7 | Select Active Profile a Q.

| by | E

Ficure 32: CoMPILER coNFIGURATION FOR LADDER WORK
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I11c) Compile the source schematic pressing the first button from the right:

test3.PJN - Ladderw'OREK

File: Edit Buld %iew Zoom Optionz Tools

D@HE= 2R RE 2% 5]
JlGMMEHE&GMBHHEd Fl|E By =
N DDA ER K Q Joomiers)

| A | B

Ficure 33: CompiLaTiON WiITH LADDER WORK

C4) Reperformtheprogrammation of theobtained HEX fileintheMini Module FLASH, by
executing again the points B3+B17.
About the FLASH MAGI C settings, please remind that they could beinserted only the
first timein fact the same program mantains the last setting sucesfully used.

When during execution of the stepsabove described aproblem or amalfunctionisfound, we suggest
to read and repeat again all the steps carefully and if malfunction persists please contact directly
grifo® technician.

Instead when execution of all the steps above described is right, the user has realized his first
application program that coincides with demo of GMM 5115 & GMB HR84.

At this point it is possible to modify the source of the demo/s program according to application
requirements and test the obtained program with the steps above listed (from B3 to C4) in cyclic
mode, until the developed application program is completely well running.
Whenthisfocusisreached the devel opmnet P.C. can beeliminated, by obtaining aself running card,
as below described:

D) PREPARAZIONE DEFINITIVA DELL'APPLICAZIONE

D1) Impostare modalita RUN (DSW1.1=0FF) e scollegare P.C. di sviluppo.

(GMB HR84 & GMM 5115 Rel.5.00) — &
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PERIPHERAL DEVICES SOFTWARE DESCRIPTION

Inthepreviousparagraphsaredescribed theperipheral connectionstothefield, whileinthisonethere
isaspecific description of registersmeaning and function (pleaserefer to 1/0 addressestable, for the
registers names and addresses values).

For amore detailed description of the devices, please refer to documentation of GMB HR84 and
GMM 5115.

Inthefollowing paragraphsthe D7+D0 and .0+7 indications denote the e ght bits of the combination
used in 1/O operations.

RELAYSOUTPUTS

Stausof 4 digital relaysoutputsis set through 4 signals of 28 pin socket ZC1, whichmeansI/O TTL
signalsof GMM 5115.

When the signal of socket ZC1isset tologic state low (logic 0), the corresponding output isactived
(relay contact is connected to its common pin).

Viceversawhen the signal is set to logic state high (logic 1) the corresponding output is deactived
(relay open).

Asprevioudy said, LEDs LD1+4 provide avisua indication of digital outputs status (LED ON =
output actived).

Summarizing, the correspondanceis:

P14,0UTAl1 -> LEDLD1
P15,0UT A2 -> LEDLD2
P16,0UTB1 -> LEDLDS3
P1L7,0UTB2 -> LEDLD4

SERIAL LINE

The GMM 5115 signals used are the ones called TxD and RxD.

2C BUS

Signals used are pin 3 of CN3 (SDA) and pin 2 of CN3 (SCL).

Pleaseremark that GM M 5115 isnot provided with an hardware 1°C BUS interface, so thismust be
emulated by sofware using the high level instructions of the devel opment language or the functions
that can be found in the demo programs.

Signals SDA and SCL are also provided with 4.7 kQ pull up resistors.

Page 36 — (GMB HR84& GMM 5115 Rel. 5.00)




(~abaco—e?)(buy)

grifo®

ITALIAN TECHNOLOGY

J1d

YSOJUREIA 10 D J

auy| [eras L], ‘doo] yuarm)

[ STIVE VOAINO £-LLT9% NI PU® [-LLT9F NIA

“**uo 0s pue
JALIp Aepdsi(y -
aamenduw g, -

sppuedxy O/ -
SI)IAUO)) /(] -
SIIAUO)) (I/V -

HAV-ISH

SHOIAHA
TVIIAS
SO IzI

"E8P S¥ "TTP SU "TET S

| 8ur] jeuag | vlVeviseg 8

PEHH GWO'S A ¥ 13 4|

_,_.zmmh:mf oido] Al
[#]=L:t[2[E[r[s[a]i]a] ___.__

AL OWHIAL NI TYL _

OB/

=

SANIT O/ 'LLL TV.LIOIA € o dn

=

[BuBIS 19).12AU0D /(]
10§ L04.LNO TLL WMd

JBA pTER 10
IPA OFHOT+

A1ddNS

(OPA $T+)
ojdop+

dAMOd

=3

M2 -

SHATVA OTHLOATH -
SAVTHA HIMOd -
SHOLOW -
IJLLVIANHANA -
IDVIAL -

SUHATNA -
:ajdwexa o

s

SAVTHY
SANI'T LOdLNO ¥

SIS ININD

= \

AMPO WA 50J16

-0 O i)

)9 -
NOLLNY HSNd -
TTHDOLOHd T4 -

ALINIXOHd -

Eﬁ SHHAOONH -

i - HOLIMS -

apdwexa Jo0q
ad1dNnod OLdO
SHUNI'T LOANI 8

Ficure 34: CONNECTIONS EXAMPLE
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OPTOCOUPLED INPUTS

Statusof 8digital optocoupledinputscan beacquired by softwarereading thestatusof corresponding
GMM 5115.

When NPN or PNP inputs are enabled, corresponding signals are at logic state low (logic 0),
viceversawhen inputs are disabled alogic level high isacquired (logic 1).

Aspreviously said, LEDsLD7+14 give avisual indication of digital inputs status (LED ON means
input actived).

Summarizing, the correspondanceis:

P1.1,IN1 -> LEDLD14
P12,IN2 -> LEDLD13
P3.2,IN3 -> LEDLD12
P3.3,IN4 -> LEDLD11
P3.4,IN5 -> LEDLD10
P3.5,IN6 -> LEDLD9
P3.6,IN7 -> LEDLDS
P3.7,IN8 -> LEDLD7

DIGITAL TTL I/O

They arepins 3, 5, 6 and 8 of connector CN4, connected respectively to signalsP4.0, P4.1, P1.3 and
P1.0.

Pin 8 of CN4 is connected to a pull-down of 4.7 kohm (if J6 is connected in 1-2), if this condition
is acceptable then it can be used as I/O signal.

In addition, pin 4 is connected to a LED (LD®6) that visualizes its status.
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APPENDIX A: ALPHABETICAL INDEX

C

COM1 16
CONNECTORS 10

CN3 18

CNS5 12

CN6 14

CN7 20

CN8 13

CONTAINER 10
CURRENT LOOP 10, 14
CURRENT ON +5VDC 11
CURRENT REQUIRED 11
CUT-OFF FREQUENCY 10

D

DIGITAL INPUTS 10, 16, 38
DIN 10
DIR 10

E
EXPS2 22

H
HOW TO START 26

I/OTTL 6, 10
12CBUS 8§, 10, 11, 13, 36
INN-1 16

L

LED 38
LEDS 10

M
MINI MODULE 10

N
NPN 6, 10, 16

(GMB HR84 & GMM 5115 Re.5.00) —
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O

OPTOCOUPLED INPUTS 38
OPTOCOUPLERSINPUT VOLTAGE 11

P

PNP 6, 10, 16

POWER REQUIRED FOR OPTOCOUPLERS 11
POWER SUPPLY 10, 11, 12, 22

POWER SUPPLY TO OPTOCOUPLERS 22

R

RELATIVEHUMIDTY 10
RELAY OUTPUTS 6, 10, 18, 36
RELAYSMAX CURRENT 11
RS232 14

RS422 10, 14

RS485 10, 14

S

SCL 13, 36
SDA 13, 36
SIZE 10
SWITCHING 10

T

TEMPERATURE RANGE 10
TERMINATION NETWORK RS 422-485 11
TRANSZORB™ 22

TTL 14

W
WEIGHT 10
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