THE KOSMOS SERIES

RS232C + R4S OUTPUTS OPTION

RS6

Annexeto the lnstructions M anual
Edition January 1996



DIGITAL PANEL INSTRUMENTS KOSMOS SERIES

RS232C + RS485 OUTPUTS OPTION

INDEX

1.SERIAL OUTPUTSOPTION OVERVIEW

L1 -INTRODUCTION ..o e e e e e e e e 3

1.2.- DESCRIPTION OF OPERATION . ...t 4/ 5/ 6/ 7
2.SETUP AND WIRING CONNECTIONS

2. L - INST ALLATION . ot e e e e e e 8

2.2.- CONNECTIONS . .o e e e e e e e 9/ 10/ 11
3. OUTPUT CONFIGURATION

3.1 - PROGRAMMING INSTRUCTIONS . ... 12/ 13/ 14/ 15



1. RS232C + R$485 OUTPUTS OPTION

1.1. INTRODUCTION

The MICRA models can be extended with acommunication outputs
card that providesthe RS232C and R485 protocols, operating in half-
duplex modewith sdl ectabl etransmission ratesbetween 1200 and 9600
baud.

Only oneof the outputsinstalled can operate a atime as selected by the
user viathe instrument's keyboard.

The serial outputs permit to construct acommunication line through
which a master device can request to one or several MICRA the
transmission of datasuch asdisplay value, peak, valley, tare (or offset
in case of thethermometers) or asetpoint valueand alowsto perform
remoteoperationssuch asresat of peak, valey or tare (offset) memories
and modification of setpoint values.

The outputs option is fully configurable via software ; output type
selection (RS232C or R$485), transmission rate (1200, 2400, 4800 or
9600 baud), address number (programmable from 00 to 99) and
protocole (DITEL or SO 1745)..

The R$485 output providesimpedance matching by aninternal 120S
resistancethat isconnected betweenthelinesby placing aninterna plug-
injumper.

The RS6 outputs option consists of an additional card that iseasily
installed in theinstrument by means of aplug-in connector without
need for previous configurations.

Onceinstalled, the meter includes automatically asoftwareroutine
that dlowsto sdect the output, the protocol etype, configurethe baud
rate and program the address number.

The card incorporates two tel ephone sockets protruding out of the
rear of the meter and two ledsvisiblefrom the front that indicate the
selected output.

The RS6 option is supplied with the RSKOSMOS program, for use
under MS-DOS, that permits to control the transmission and
reception of data on the screen of aPC.

This program provides a communications menu for sending
commands, asking for data, changing parameters and viewing
received data on the PC screen.

To use this program, the serial output of the meter has to be
configured for 1SO 1745 standard communication protocol.



1.2. DESCRIPTION OF OPERATION

The MICRA models can incorporate a half-duplex RS232C or
RS485 serid communications output that are selectablevia software
from the meter's keyboard.

TheRS232C standard permitsonly oneinstrument be connected to
other master device equipped with RS232C output.

The R85 standard dlows connection of upto 31 ingtrumentsinthe
same bus along with other master device provided with RS485
output.

Anyway the serid channel doesonly function whentheinstrumentis
inthe run mode and it normally standsin datareception mode until
reception of a message.

A valid datatransmission may causetheimmediate execution of an
action (erase the memories of peak, valley, tare/offset) or the
transmission, after gpprox. 250ms, of aresponse from the requested
ingrument (display value or the contents of the peek, valey, tare/offset
memories).

Theinput / output message format isthe samefor RS232 and R485
but there are some significant differences in the way in which
communication takes place.

With RS232, thetransmi ssion and the reception of messagesbetween
theinstrument and the D.T.E. are made on different lines. Each data
line has one driver connected permanently.

With R$485, the transmission and the reception of messagesis
realized on both directions over the same line.

All devicesinthelineremain normally in reception modeand only
when they send a message, they connect the driver to the bus.

The datatransmission does only take place upon request of the master
device that identifies each instrument by its address number. The
address 00 iscommonto dl the units, that is, acommand send to this
direction issmultaneoudy received by dl the units connected to the
line.

When no driver is connected to the bus, the noise generated on the
linemay causefdse databe recelved by somedevice. Theingruments
will reject data not conforming the valid format.



COMMUNICATION PROTOCOL

Two communication modesare provided ; The DITEL mode utilizesaeaseto use protocol, compatiblewith several modelsof DITEL instruments.
The SO mode, conforming the | SO 1745 standard, permitsamore safe comunication in noisy environmentssincethe datatransfer isverified a the

transmission and the reception ends.

Asit can be seenin thetable of functions on page 6, the DITEL protocol uses 1 or 2 bytes depending of the command type while the SO 1745

protocol forces the use of 2 bytes per command.

DITEL PROTOCOL

The character format is 1 START bit, 8 DATA bitsand 1 STOP bit.

I RECEIVING MESSAGES

A message sent from the master device to the instrument must be
composed of the following sequence of ASCII characters:

(ID|d|C|C| X o X |CR

« Une" (" byte[ASCII 42] of start of message.

» Two address bytes (from 00 and 99).

* One or two ASCI| characters corresponding to the desired command
according to the table of functions (page 5).

* Incasethat the command request for amodification of parameters, the
new value shal be transmitted with one byte of sign (+ [ASCII 43] or
1 [ASCII 45] ) or ablank space [ASCII 32] followed by ablock of 4
numbersin ASCII including the decimal point.

» One "CR" character of end of message [ASCII 13].

I TRANSMISSION OF MESSAGES

The datasent from theinstrument asaresponseto adatarequest type
command from the master deviceis the following:

SP X X CR

* One byte of blank space [ASCII 32].

* Onetext (requested value) consisting of abyte of sign + [ASCI| 43]
or 1 [ASCII 45] or ablank space [ASCII 32] followed by ablock of
4 numbersin ASCII code including the decimal point.

» One"CR" byte [ASCII 13] of end of message.

If the command belongs to "orders" or "changing parameters’, the
instrument gives no response.



Table of functions

COMAND FUNCTION TYPE OF
FUNCTION
DITEL | 1SO
v oV Transmission of the minimum reading
(valley) stored in the memory
p op Transmission of the maximum reading
(peak) stored in the memory
Transmission of the tare value (offset in Data
T oT case of thermometers) request
D oD Transmission of the display reading
L1 L1 Transmission of the setpoint 1
L2 L2 Transmission of the setpoint 2
\Y Oov Reset the valley memory
p Op Reset the peak memory
Orders
r Or Reset the tare memory
t Ot Tarethe display
M1 M1 Change the setpoint 1 value
9 P Changing
M2 M2 | Changethe setpoint 2 value parameters

SO 1745 PROTOCOL

Thetransmission format is 1 START bit, 7 DATA bits, 1 PARITY
(EVEN) bit and 1 STOP hit.

I RECEIVING MESSAGES
The messageformat, as sent fromthe master device, must consist of the
following sequence of characters:

SOH| D |d |SIX|C|C| X ... X | ETX | BCC

* One byte SOH of start of message [ASCI| 01].
* Two bytes corresponding the first to the tens and the second to the
units of the instrument address number.
* One byte STX of start of text [ASCII 02].
» Two command bytes according to the table of functions.
* In case of commands that change paramenters, ablock o N bytes
corresponding to the new value including sign and decimal point.
* One byte ETX of end of text [ASCII 03].
* One control byte BCC calculated in the following manner :
Performan Exclusive-OR with all bytescomprised betweenthe STX
(not inclosed) and the ETX (enclosed).
- If the obtained byte (in ASCII format) is higher than
32, it can be taken asthe BCC.
- If theresult (in ASCII) islower than 32, the BCC
byte will be obtained by adding 32.



SO 1745 PROTOCOL

I TRANSMISSION OF DATA

The format of messages as sent from the instrument in response to a command from the master deviceisthe following :

1./ In case of commandsthat ask for thetransmission of a value
(datarequest type) :

SOH | D | d | STX X i X ETX | BCC

* One byte SOH of start of message [ASCII 01].

» Two address bytes.

* One byte STX of start of text [ASCII 02].

« N bytes corresponding to the requested vaue (including the sign and
the decimal point).

* One byte ETX of end of text [ASCII 03].

« Onecontrol byte BCC cal culated with the method described in page
6.

2./ In case of commandsthat do not imply the return of a value
(command type or changing parameters) :

The instrument sends a confirmation to the master device when it
receives a message.

D d |ACK or D d |[NAK

« If the message has been correctly received and interpreted, the
response will consist of two address bytes and one "AKC"
(acknowledged) byte [ASCII 06].

« If the received message has not been well interpreted or it has been
detected asto have errors, the response will be two address bytes and
a"NAK" byte [ASCII 21].

When the master device transmits amessage to the address of 00, the command will bereceived by al theinstruments onthe busand therewill not

be any response.



2. INSTALLING THE CARD

2.1. INSTALLATION

The RSoutputsoptionisingaled horizontaly, pardld to themain board
with the component side looking downwards.

The card is attached to the meter by means of a connector that is
plugged in to the rear side of the display board.

Two protrudings at each side of the front part of the circuit dlowsit to
be ingtalled between the d ots of the upper tabs of the front cover in the
same way asthe main board is.

Thefigure 2 shows a perspective of the circuitsingtaled (the main and
theinput boards have been removed for clarity) whereit can be seen the
connection to the display.

Toinstall theoutputsoption, lift out the el ectronicsassembly from the
case and use a screwdriver to push on the junctions between the case
and the grey-marked areato detach it from the case (seefigure 2). The
orifice will alow the RS connectors be brought out at the rear of the
meter.

Ingtall the card asindicated in the above parragraph taking care that the
upper pinof thelatera circuit (input card) protrudesfrom the RScircuit
dlot asindicated in figure 1.

Insert back the instrument so that the main and the outputs boards dide
over the inside tracks of the case.




2.2. CONNECTIONS

6 1 41
(111111 [ 111}
CN3 cNg

Fig. 1. Instrument rear view
with RS6 option connectors

CN4 CONNECTION (RS232C)
PIN 1=N/C
PIN 2= TxD
PIN 3= RxD
PIN 4= GND

CN3 CONNECTION (RS485)
PIN1= -
PIN 2= N/C
PIN 3= B TxD/RxD
PIN 4= A TXD/RXD
PIN 5= GND
PIN6= -

Two cables of 2m, terminated with telephone plugs at one end, are supplied with each card ;
one of them for the RS232C interface and one for the RS485.

Itisasoincluded aspliter for two cablesthat plugsin the 6-pin tel ephone socket, necessary
in case of multiple hookup in the RS485 link.

RS485 sp

RS232C connector

Fig. 2.



CONNECTION OF ONE MICRA TO A D.T.E. VIA RS232C

DTE.
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CONNECTION OF SEVERAL MICRA TO A D.T.E. VIA R$485

MICRA LT DTE.

Up to 31 MICRA indicators can be connected to the D.T.E.

, R Eachinstrument must have unique address between 01 and 99. All the
.o MICRA'swill also response to the address 00.

oo o Themaster devicethen utilizesthis addressto send commandsthat have
ATome no response, such as to reset the memories of peek, valley or tare, to dl
the units simultaneously.
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The connection of multipleingruments Output Option Circuit REF. 408A
. . . (Component side)

viathe RS485 inter-face requires a

-« 120S impedance matching (Rt) at ﬁ
¢ o both extremes of the communication
ATXDIRxD | I ne-
B ORI The MICRA indicatorsprovide aRt M
e resistancethat isinternally connected
between terminals 3 and 4 by placing ———
the J1 plug-in jumper located on the
component side of the outputs card
(seefigure at right).
ons The sgnd connectionsand the value B
of the Rt resistance at the D.T.E.
o extreme may vary depen-ding onthe
ADORD card type. It is recommended to
consult the technical manual of the JUMPER J1
card installed in the equipment.
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3. OUTPUTS PROGRAMMING
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[14.1] - - - After, the display reads the previously programmed transmission rate. Available

0 0 options are : 1200, 2400, 4800 and 9600 baud.
oD M Press repeatedly the C_» > key to rotate around the different choices and select
the baud rate that matchs the rate at which operates the existing equipment. Press
(B P | to validate the entry and go to the next programming phase (fig. 14.2).
[14.2] o i The indication given by figure 14.2 is viewed for 2 seconds before the instru-

[Eaim (a] O
. .
OB ment's address is allowed to be programmed on next step.

IIIII In case of multiple hookup in the same communication link, each instrument must
[ﬁ‘fcm 2 S S ][j be assigned different address numbers so that each one can be individually
addressed.
After 2s or by apress of (ENTER), the meter automatically entersin the phase of
the address programming.

[14.3] - o - At this point the display shows a number of two digits corresponding to the
=IO — o= previously programmed address, with the first digit in flash.
0:1? 0;5 If it is wanted to change the number, press repeatedly the C_a > key to make
the flashing digit rotate from 0 to 9 and once it has taken the desired value, press
Bene SV 1 > > to advance to the next digit to be modified. Repeat this operation

until the desired address appears on the display.

It can be assigned address numbers between 00 and 99. It is recommended not
to give the address 00 sinceit is common to all indicators, that is, a command
sent with address of 0 will be implemented by all the indicators connected on
the bus.

Once the instrument's indentification number has been composed on the display,
press to store datain the memory and go to the next programming phase
(figure 15.1).
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[15.1] - - The figure 15.1 shows the indication previous to the next phase which, after 2s,

Em e Or=m gives access to the selection of the communications protocol between the D.T.E.
.
e : and the instrument.

The instrument provides two dialogue formats ; the DITEL protocol and the ISO

[Mm > o ]D 1745 standard protocol. See pages 5, 6 and 7 to have afunctional description
of each type.
[15.2] - - Aft((ajr 2sor by apush s(;f "ENT)ER", the di Zplay shﬁws anumber (1 or 2 de-
iz () — o= pending on previous selection) corresponding to the present communi cations
protocol [1 = DITEL protocol, 2 = SO 1745].
E—— If desired to change the protocol type, press C_» > to pass from one to other
(B s |l number. When the desired option appears on display, press to validate

the selection and automatically go to the Pro level shown in figure 13.1.
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