LT : Suitable platforms for harsh environments




Suitable platforms for harsh environments

* Robustness

* Each module is protected by in an aluminium case
* » Operating temperature :
« LT200 = [ -40°C ; +70°C ]
» LT160 = [ -20°C ; +70°C ]
» electromagnetic interference immunity
*» » high mechanical resistance
= » |P 30 protection
*= P excellent thermic dissipation

= » for the heavy vibration constraints, the terminals are
equiped of SubD connectors.



Suitable platforms for harsh environments

* Compacity
= p» designed for a shell housing integration.
* » micro platform of severals modules
*» p» applications in box or electrical cabinet
*» » the length of the racks is customized.
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Suitable platforms for harsh environments

* Modularity and variety

= p» the Inputs / outputs modularity is 8,16,24,32,48 or
64 according to the connectors. The LT can command
until 960 inputs/outputs.

* » Variety of connectors : screw terminals (industrial
use) , SubD (embedded use), RJ45

*» p» Variety of the size of rack : from 1 1/ block to 15 1/0
blocks on One or 3 racks
*» » Variety of mechanical presentation :
= Small LT in case or box
= Din rail hanging in 19 inches electrical cabinet
= Vertical mounting for the big configurations



Services

* Assembly and test

= » The LT assembly and test is factory made before
expedition according to the customer configuration on
the purchase requirement.

= P |t's ready for use at delivery !!



Hardware architecture

One step or slot & One physical place (max 30 on the same base) & One module
One block & One Logical place between O (CPU) and 15 & 2,3,4 or 5 modules according to the number of terminal modules
Power supply module and Extension module are inactive logical blocks <& No of block = X

No of step 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 ..
No of block X X 0 1 2 3 4 5 6 7
Base T
Bus between Block C(la(nrt]ector
Logical places | t(ssggsiign Block
= connectors of (n0 of step) Connector —
Functional module blocks depends of the (plug)
width of previous
Block 0 = CPU. A . blocks :
Here, the processor board Example :
(func,tional module) with 2 ’ Blockno5= Ong Input/output k_)lock.
communication modules ;Fmga'l Herg, the functional module with 4
. , terminal modules on steps 19 to 23.
(terminal modules) Terminal
on steps 3t0 5. module 2

Take care than the numero of blocks
must continue on the extension base.

One block
= One sale reference
= No dismantled device




CPU specifications

LT160 LT200
Operating System L.A.I's OS Linux 2.6.12
Processor 386EX PXA255
Clock 50 Mhz 300 Mhz
Memory (ROM) 512 ko 16 Mo (4 Mo for user files)
Memory (RAM) 256 ko 32 Mo
Programming channel | RS232 or Ethernet USB or Ethernet (RS232 for BIOS)
Ethernet Channel 10 base T 10/100 base T with antivibratory socket

Serial channels

Up to 8 RS232/RS485 links
on 4 terminal modules

1 Full modem link on CPU module +
3 RS232/RS485 links
on 1 terminal module (35 pin SubD)




Hardware specifications : Logic /0 (1)

MATERIAL SPECIFICATIONS
Diagnosis All the I/ O blocks have an internal power supplies status register and a local
WDG indicated by a red LED. These information are transmitted to the CPU.
LOGIC INPUTS
Type 24 Vcce (5 to 30), 48 Vcc (30 to 60)
Modularity Blocks of 16, 32, 48, 64 inputs according to the type and connectors
Norm Resistive input IEC 1131 type P, 5,5 kQ 5mA at 24V
Protection Against polarity inversions
Display 1 OK LED per input
LOGIC OUTPUTS
Type Static 24 Vcc or relay 250 Vca

Nominal current
modularity per block

Protection

100 mA, 250 mA, 500 mA, relay 3 A
16, 32 channels according to connectors

Against the overloads

Output/earth insulation 1 000 to 1 500 Veff according to the connectors
Display

RELAIS OUTPUTS R

1 LED per output, 1 failure LED per block

Type L Active / Common contact 3A 250 Vca

A
modularity per block Y 8,16, 24,32 channels screw terminals. 16,32 channels subD

(0]

Protection Against the overloads

Qutput/earth insulation P

X U]
Display T

1 000 to 1 500 Veff according to the connectors

1 LED per output, 1 failure LED per block



Special Logic I/0 (2) : DI312 module

This module controls the wiring
between the sensor and the input of PLC
(anti-intrusion use)

® 4 states by input :
* normally opened sensor,
normally closed sensor,
® open circuit between the sensor and the input,
short circuit between the sensor and the input

e Detection with resistances near the sensor between 300 and 10 kohms
» The sensor can be 200 meters away from the input.

» 2 bits and 2 LED by input : a green LED for the sensor state, a red LED
for the wire failure



Haradware specifications : Analog 1/0

ANALOG INPUTS

Range -20+20 mA, -10+10 Vcc, -5+5 Vcc
Resolution 13 bits + signe
Number of inputs per block 4, 8, 12, 16 according to the type and connectors
Maximum error at full scale 1% at 25°C
Channel/earth insulation 1 000 Veff to 1 500 Veff according to the connectors

ISOLATED ANALOG INPUTS

Range O to +10 Vcc, O to 20 mA
Insulation between channels 1 000 Veff

PT100 INPUTS

Scale -200°C to +350 °C
precision 0.5°C

ANALOG OUTPUTS

Range 4-20 mA, -10+10 Vcc
Resolution 11 bits + signe
Maximum error at full scale 1% at 25°C
Insulation between output and 1 000 Veff to 1 500 Veff according to the connectors

earth




Programming capabilities

The same hardware CPU accepts 3 different embedded kernels :

Programming leve/ PC tool Embedded | Availability on Avallability on
kernel L7160 target L7200 target
Easy and quick start- OPAL32 OPAL Yes Yes
up & Script language (June 2009)
IEC 61131-3 Isagraf Isagraf Isagraf V3.51 Isagraf V5.1
programming workbench and before (June 2009)
_ Linux SDK Linux BSP -No- Yes (Eclipse IDE)




OPAL32 quick tool (1)

Easy and intuitive interface = Start up in few minutes
configuration step by step :

BR OPAL32 - Hardware
File Page Hardware Tools Help

= Setting up of the
hardware configuration | [Fvoe

[~ Central LUinit
u CP U CPU354/5LS | l CPLI 386 + Ethernet + 5 serial links
= |/O blocks
InputsiOutputs
Block | Reference Description
i DI3iz 32 secured digital inputs

2 010210 16 digital inputs/ 8 digital outputs
3 AlOE20 & analog inputs) 4 analog outpits

Mext &




OPAL32 quick tool (2)

Easy and intuitive interface = Start up in few minutes

Configuration step by step :

= Setting up of
communications

= Setting up of
Input/output functions

e Digital inputs : filters, edge counters,
timers, wiring control

« Digital outputs : signal type, fallback
e Analog inputs : filters, scaling,
thresholds

e Analog outputs : scaling, fallback

E OPAL32 - Parameters

File Page Parameters Tools Help

Central Unit

| CPU3S4/5LS

Lines of communication

Module Com Pratocol
1 ] Etherniet
1 1 Modbus Slave
2z ] Modbus Master
2 1 =
3 o =
3 1 Maodbus Slave

| Communication alarms

Description

Démarrage en BootP
19200 bits/s, 1 bit de stop, no parity, slave number 1
19200 bitsjs, 1 bit de stop, no parity

19200 bits/s, 1 bit de stop, no parity, slave number 1

@ Prewious |

InputsCutputs
Twpe Description -~
J Scaling Mo scaling
¥ A Thrasholds 5 highflaw thresholds, 3 hysteresis thresholds
- /¥ Analog Cutputs 4 outputs
7t Filkers Mo Filker
J Scaling No scaling
¥ Falback No Fallback
v




OPAL32 quick tool (3)

Easy and intuitive interface = Start up in few minutes
configuration step by step : Er .

File Page Data Tools Help

u D I Ctl O n ary Of Var I ab I es Index Mame Lenght Type | Status Description
opoo CPU 13 MOoT I CPU block
u Re name, 000D BLOCK1 13 MOT 1 IjOblock1
0014 BLOCKZ 5 MOT ) 1/ black 2
] 001F BLOCE3 18 MOT 1 1O block 3
I nse rt’ 0310 bi311001 32 BIT Block 1 : Digital inputs
- Add 0330 bs321001 32 BIT Block 1 1 secured digital inputs alarms
0350 br3zzool 32 BIT Block 1 : controled digital inputs mask.
0370 bi311002 16 BIT Block 2 : Digital inputs
= Delete 0380 bo4l1002 B BIT Black 2 : real digital outputs
0388 bo412002 8 BIT Block 2 : digital outputs command
] Saved data 0039 miS11003 & MaT Block 3 : Analog Inputs
0041 mo6l1003 4 MOoT Block. 3 : Analog Cutputs
0450  bsE3004 1 BIT Alarm bit Module 2 Com 0
0460 br350001 32 BIT Block 1 : digital inputs Filtred
0480 br3S0002 16 BIT Block 2 : digital inputs filtred
u N etWO rk I I I an ag e I I l e nt 0490 bs110001 | BIT Communication alarms summary
0440  brS61003 8 BIT Block 3 : low threshold indicator
n 0448  brS62003 g BIT Block 3 : high threshold indicator
M Od bus Slave tab I e 0480 MYBITTAELE 20 BIT
MYWORDTABLE
[ ] add
M Od bus m aSte r fram e Ms310001 a Diagnosis counters Module 0 Com 1
0064 MsBLO00Z a Insert Diagnosis counters Madule 0 Com 0
0073 MsB810004 3 Madiy Diagnosis counters Module 1 Com O
007C  MsB10005 a Duplicate Diagnosis counters Module 2 Com 1
Delete
Saved Data »

@ Previous | Mext O




OPAL32 quick tool (1)

Easy and intuitive interface = Start up in few minutes

Configuration Step by Step - ER OPAL32 - Traitement

Fichier Edition Page Traitement Cuokils  Aide

Local process with script
language.
Sequential processus line
after line.

Numerical and boolean operations
« If then else endif » structure
Array oparations

Timing functions

Frame communications start

Parser (syntactical analyser)
Stop/start steps

FEX

8| ve| |6 || obf 0@ e %%
IF ActiondbusVAE == 0O THEN ~
IF (DemStatusVAE == 0 | & (CRVoielB > 0] & (CRVoieAB < Ox1000) THEM
IF i H == 1] 1] H

R'imie AR [
B oPAL32 - uments and Settings\JRUWes documents\WRODUITS\L... [2 |1 [[X]
File Edit Page FProcess Tools Help

ELZE ]
ol

Dems

ENDIF
/f RAZ
CRVOIES
ENDIF :
ENDIF : |

@ Précédent

& w| o|ml@] o] alElnl@] el

B // data initialisation

od12002 (0. .71 =11:3: 3 08 0 01
MYWORDTABLE[O]=1;
_endinit;

//command modification output O to 7
if bi311001[0]==1 then bo41200Z([0..7]={0,0,0,0,0,0,0,0};endif;
if bid11001[1)==1 then bodl12002 (0. . T1=41,21,:3,3:2,31:1:1)endif;

// operations

{C)MYVORDTABLE([9] = (MYWORDTABLE [0] +150) *2- (MYWORDTABLE([0]/3) ;
NYBITTABLE[O]=bi311001[0] £bi311001[1] [bi311001[2]:
MYBITTABLE[1]=~bi311001[0] sb1i311001[1]*bi311001(2];
if MYWORDTABLE[3]>10 then MYBITTABLE[S5]=1:;else MYBITTABLE[S]=0:
if MYWORDTABELE[4] <10 then MYBITTAELE[6]=1:else MYBITTABLE[6]=0:

endif;
endif:;

// incrementation

if MYWORDTABLE[6] >5 & MYWORDTABLE([7] <8 THEN MYWORDTAELE[1] ++:ENDIF:
O if MYWORDTABLE[S] >22 & MYWORDTABLE[S] <30 THEN MYWORDTABELE[Z]--:ENDIF:
// bits concatenation I

MYBITTABLE[O..7]=bi311001[0..3] § MYBITTABLE[O..3]:

0 Previous | Ready

Ln 22, Col 23




OPAL32 quick tool (5)

Easy and intuitive interface = Start up in few minutes
configuration step by step :
&
b Automate en marche

Yisualisation dynamique des variables

Mom Adresse | Longueur Type Yaleur [Drescription
H + Wl bs321004 0181 32 BIT Bloc 4 ¢ alarmes de sécurité entrées TOR
- U p I Oad I n g th e + W br3zzo04 0141 k2 BIT Bloc 4 ; masque des entrées contrilées
. . + W bi3ti00s 0l 16 BIT Bloc 5 : Entrées TOR
Conflgu ratlon to the targ et + W bo411005 0 g BIT Bloc 5 : sorties TOR réeles
-/ B bo412005 0109 & BIT Bloc 5 ¢ commandes de sorties TOR
B ba412005[0] 0109 0
W ba412005[1] 0104 1
* On line dynamic diagnosis ~Poo T
I bod12005[4] 010D 1
W bo412005[5] 01DE i
W bott2005[6] 01DF i
B bodl2009[7] 01ED i
BN §mis11006 001F s Adresse B
- W mogllody 0027 g MOT BIc:c Hexadécimal
I mogL10070] 00zz 200 Modifier v Décimal signée
B mo11007[1] 0028 o Développer tout Décimal non signée
B mos11007(2] 0029 0 Réduire bt 2
B il 1007730 nnea AN %




OPAL32 quick tool () LT200 only

BA 0PAL32 - Data
File Page Data Tools Help

u Datl n g Of Ch ang e States Of Index Mame Lenght Tvpe Status Descripkion
. . opoo CPU 13 MOoT I CPU block
variables (bit or word) = events 000D BLOCK1 13 MOT 1 1oblockl
0014 BLOCKZ 5 MOT ) 1/ black 2
001F BLOCE3 18 MOT 1 1O block 3
0310 bi311001 32 BIT Block 1 : Digital inputs
- . 0330 bs321001 32 BIT Block 1 1 secured digital inputs alarms
u ReSOIUUOI’] Of dat| ng - mSs 0350 br3z2001 32 BIT Block 1 : controled digital inputs mask.
0370 bi311002 16 BIT Block 2 : Digital inputs
1c1 1 - 0380  bo411002 g8 BIT Block 2 : real digital outputs
. PreCISlon Of datlng - depends Of 0388 bo412002 8 BIT Block. 2 ¢ digital outputs command
0039 miS11003 8 MOT Block 3 : Analog Inputs
the process CyCle (5 —_ 20 mS) 0041 mo611003 4 MoT Block 3 : Analog Cutputs
0450  bs83004 1 BIT Alarm bit Module 2 Com 0
1 1 0460  br3soooi 2 BIT Block 1 : digital inputs filkred
= Automatic or On demand dating o0 brso0c? s
0490 bs110001 1 BIT Communication alarms summary
0440  brS61003 8 BIT Block 3 : low threshold indicator
0448  brS62003 g BIT Block 3 : high threshold indicator
H 0480 MYBITTAELE 20 BIT
» Events are available for Modbus T
t 0061  Ms310001 a — Diagnosis counters Module 0 Com 1
006A  MsB10002 a Diagnosis counters Module 0 Com 0
m aS e r 0073 Ms310004 9 Madiy Diagnosis counters Module 1 Com 0
H 007C  MsB10005 a Ciuplicat Diagnosis counters Module 2 Com 1
= Events can be viewed by Aok
Saved Data »
embedded server web

0 Previous | Mext i:)




OPAL32 quick tool () LT200 only

leroy >

An embedded web server allows : e

= a remote diagnosis of the LT by an R
Internet explorer :z::w;z;g;s j SEE:

= a remote read/write access to the T o o
internal dictionary .

= a remote view of stored events 5

1128

= a download of the embedded event
file to a CSV file in the PC.



IEC61131-3 Programming . Isagraf

The Isagraf workbench e
offers the five IEC 61131-3 |« fare  + rmrim mmrm =

. B=_ =
powerful languages : T =

& DGE - [1: Resource? - sorties (* ¥)]
Eichier Edtion Outlls Mise aupoint  Options Fenétre Aide S

EHADE €+ SHE00F 51> B

Pz Pre MRase Ao or xR TRetien UF TH

SFC Sequential Flow Chart
(Grafcet)

ST Structured Text

LD Ladder Diagram

/L Instruction List ‘
FC Flow Chart (LOQ/C e i l;ggén
diagram) = e £

{*# bloc clignoteur *) A
BLINKI({TRUE, T#l00ns); .
FRONTEDGEIL (BLINEL Q) ;

[# détection changement d'état *)
if FRONTEDGEL () then
cde_sorties = cde_sorties + 1;
end_if;
if cde_sorties:32 then

= cde_sorties=1;
= cde_sorties=2; =
1

= cde_sorties=h;
.= cde sorties=7: )
Prét {12,1)




The Linux Software Development Kit
(SDK) offers :

e a range of tools to easily develop
applications on the hardware
platforms LT200, ACS23 and RIOM
Ethernet.

e a compact implementation of the
GNU/Linux operating system based
on the 2.6.12 Linux kernel release.

e an embedded version of Linux
with a proven background, combined
with a high reliability journaling Flash
File system

It is pre-loaded and configured into
the embedded Flash of the target.

Programming : SDK

LT200 only

‘QiCe+ - Ex_caresIol

c - Eclipse SDK

FEile Edit Refacior Mavigale Search Project Run Window Help

FE c/C++ Pr |5 Navigater &)

8 L:t'Ex_carteﬂO
b = setings
b = Debug
=einclude
= cdtbuild
| cdtproject
5] project
B fmainc

= Ex_leds_cpu
==Ex_modbusTCP_slave
= Ex_wdg

=5t _test_jo

=5t test_ia1

=t test ja2

St test)

5200 jo_m

=5 modbus_I101

= modbus_1010

= modbus_102

= modbus_103

= modbus_104

= I=modbus_masterTCP

¥ v ¥V ¥ Y ¥V ¥ VY VY ¥V ¥ W

b = seftings

fuid Ex_cartes|O/main.c

e & b &~

=g

[

H- O~ @ P - e o |Eerce|
\g| mamn ¢ &% =0
cartel.SlotAddr=1; =

Carte2.SlotAddr=2;
Carted,SlotAddr=3;

Ajout des cartes dans le driver
retval=ioctl (driver c2, LT20002 IOC INSERT, &Cartel);
printf(tinsert el wd.\n", retval);
retval=ioctl (driver ¢2, LT20002_I0C INSERT, &Cartel);
retval=ioctl (driver ¢2, LT20002 IOC INSERT, &Carted);

Démarrage du driver
retval=ioctl (driver ¢2, LT20002 IOC_DRV_START, NULL);
printf{‘ioctl LT200 C2 IOC DRV _START function returned #%d.\n", retval);

while(1) |
rafraichissenes
usleept 20000)
# lecture des entrées et scritire des dorties
retval=ioctl (driver 2, LT20002 IOC GET INPUT, &Cartel):
retval=ioctl (driver ¢2, LT20002 I0C_SET OUTFUT, &CarteZ);
Cartez.Output=Cartel . Input;

¥

(o] (3]

|2 Problems & Console 2
CBuild [Ex_caries|O]
Inveling: GCC C Linker li‘
arm-none-linux-gnueabli-gee -L/home/jru/lt200/1t200-v0.1/butld/modbus-0.1LaLsout/binaries/
1ib/ —oapplication ./main.o —Imedbusd

Finished building target: application

= Properties B B ™ 5= =0

Build complete for project Ex_cartesIO

[ I

‘i? Applications Raccourcis Bureau |

| @ Firefox 3) LG2w ) mer 28 mai, 1050 [



Programming : SDK LT200 only

Features

» 2.6.12 based Linux kernel release
» Complete GNU tool chain:

ARM C/C++ cross-compiler (GCC) AR e v Tt e e T
Remote Debugger (GDB) RS AL ﬂ. ST
GNU C/C++ standard libraries > mRw) N . Ty AT
»Journaling Flash File System (JFFS2) 8 o chom i s
» 4 MB onboard Flash disk space for the "‘,;,,‘“ —

user- - R T balsarunpac L Tar
» Linux Device drivers for peripherals : : A

1/0 boards, serial links, memories ...

» System utilities

» DHCP client

» Web server supporting both static and,
via CGl, dynamic HTML pages

» FTP server

» SNMP agent (V1, V2C, V3)

» TELNET server

» Modbus TCP protocol (master and
slave)

» Asynchronous Modbus protocol
(master and slave)




Main references (1)

« Now the LT200 equips and controls
the new radar of THALES : The
GROUND MASTER 400

Connected on the embedded Ethernet
network,

one LT200 in the antenna and

one LT200 in the shelter start and
supervise the good working order

of the system (energy, computers,
transmissions, ...) .

Monitoring and supervision can be
remote and local with the embedded
web server in the CPU. »

Programming : C language

> Military shelters

THALES AIR SYSTEMS - JANUARY 2009
Military radars




Main references (2) . Enerqgy management

Sub-station power
management :

FRANCE : 1500 Vcc Lines, 25
kV High Speed Train Lines

KOREA : Korean High Speed
Train network (Seoul-Pusan
line)

IEC1131 programming with
Isagraf



Main references (3) . safety sites

@ French Atomic Energy

Authority

@ Sites of Saclay, Villacoublay,
Bruyeres le Chatel, Grenoble ,
Cadarache ...

@ Atomic Energy Plant
® COGEMA (Marcoule,
Pierrelatte)

Anti intrusion systems. Surrounding fence surveillance.
All systems use inputs with remote control of wire sensor.



Main references (4)

... and since 1996, many
applications in

e industry

e transportation (shelters)
e environment (water
treatment)

e building management

e airports, train stations

e energy management
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