Daniel Drilea, Proview — Modbus RTU — free tutorial

Modbus RTU Proview 4.8 tutorial. PLEASE EXCUSE MY ENGLISH !!!

What do [ use??

Laptop 4Gb Ram

‘/_| Ubuntu 10.04 LTS |

[ — VirtualBox

to Null-Modem
LS Cable

1. Converter USB to RS232 settings:

In Ubuntu

Serial COM1 — /dev/ttyUSBO

Serial COM2 — /dev/ttyUSB1 D O @ daniel@daniel-laptop: ~
File Edit View Terminal Help

idaniel-laptop:~% 1ls /dew/ttyU#
yUsBe /dev/ttyUSBl

daniel@daniel-laptop:~$ |J

VirtualBox — Debian

General Serial Ports
System

Display Port1  Port 2

@ sStorage

P Audio & Enable Serial Port

Port Number: @ IRQ: [4 | /O Port: | 0x3F8

Port/File Path: [ Jdev/ttyUSBO

[ Shared Folders



http://www.eterlogic.com/
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Debian — /dev/ttyS0

File Edit Wiew Terminal Help

Setting base fusr/pwr4s
pwrp@debian:~% 1s /dev/ttys*

/dev/ttySOfM/dev/ttyS1ll /dev/ttyS2jll/dev/ttys3

pwrp@deblan: ~¢
VirtualBox — Windows XP
General Serial Ports
System
Display Port1 @ Port 2
Storage - )
Aaiic & Enable Serial Port

Metwork

Port Number: @ IRQ: |4 | IfO Port: | Ox3F8
Serial Ports :

Shared Folders

B eavo@Em

Port/File Path: | /dev/ttyUSB1

s

Windows XP — COM1
[+-E5 Mebwork adapters

2 Ports (COM & LPT)
{ ----- F‘f Communications Part {COM1)
- S Prinker Port (LPT1)

B Sound, video and game conkrallers

Windows XP — Emulare COM1

.- ¥irtual Serial Ports Emulator {(Emulation started) -0 x|

File  Wiew Language Emulation Device Help

e & O
Title ] —

COML Device bype

Splitker

i

é VIRTL Data splitter creates wirtual device that represents
existing serial port 1o share it between different
applications. Please note that if you have created
virfual serial port COMS, all applications must be
configured to use COMS,

22323

Ready Com A
E Tew serial port E Existing serial port g Client application

= Back I Mext = I Cancel | Help
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B Specify device characteristics | g
‘Wirtual serial pork Data source serial pork
fcomz M E =] | settings...
™ Read only
Serial port settings
¥ Redirect modem registers E g
Speed 159200
Initial modem registers stake —————————— pes
DTRARTS MO
’7 ¥ RTS ¥ DTR
Parity no
Bits 8
Stop bits 1
ReadlrteryalTimeout -1
(474 I Cancel |
< Back Finish

2. Proiect Proview

e | HE|_

Create and then open the project for testing Modbus RTU:

Requirements project (the project are real data)

¢ [ llist (=) (E) (=)
File Edit Functions Wiew Options Tools Help
S R G Y e =l Y BN Y
[ Bases GHier [~]
[ DAMIEL SHier
= Test $Hier Open Object...
3 c ; |
&  ppTl ProjectReq rossreferences
L= pwrdemo48g ProjectReg
Help Class
| ; | :
b

I want to read seven words, starting with the address 3202 (0x0C82, {43203 - modbus}) of the three
converters ATV71-type (Schneider-Electric), using Modbus RTU serial protocol.

Proview Converter

RS232 -RS485

XGS 724
1s232 ;%5

ATVT71 ATV71 ATV71

Now, let's see the project. First, please study the tutorial from the following link:

http://www.proview.se/index.php?

option=com_ joomlaboard&Itemid=24&func=view&id=268&catid=3#268

and chapter 12.2.6 from designer's guide manual.



http://www.proview.se/index.php?option=com_joomlaboard&Itemid=24&func=view&id=268&catid=3#268
http://www.proview.se/index.php?option=com_joomlaboard&Itemid=24&func=view&id=268&catid=3#268
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Proview

How to configure Modbus RTU:

— Place a RemoteConfig in the node-hierarchy;

= MNodes tNodeHier
=  Testlmodbusrtu $Node

= Rermote RemoteConfig
= rmMb RemnodeMo
= mbTxl RemTrans
& mbTxBuff Buff256
= mhbRx1 RemTrans
&  mbRxBuff Buff256
= mbTx2 RemTrans
& mbTxBuff Buff256
= mhbRx2 RemTrans
&  mbRxBuff Buff256
= mbTx3 RemTrans
& mbTxBuff Buff256
= mhbRx3 RemTrans
&  mbRxBuff Buff256

E Sarnrihe tSarniribg

dbus

— Below the RemoteConfig-object you place a RemnodeModbus object for each communication link you
will have in your system. Configure serial port as shown below;

| NodesTestlmodbusitu-Remote-smMb =3
File Functions Help

= Description :
= Prio 15

= DevName JdevittyS0

= Speed 19200 3

Parity 0 3

Bl  StopBits 13

B DataBits g3

= ReadTimeout 0.050000

= LinkTimeout 10.000000

= Disable 0

= RestartLimit 100

= ScanTime 0.100000

[E RemTransObjects

= MNodes
g

farj

[t
&

@@@@@@@@@

<&

Ser

f=

$NodeHier

mbTx1
mbTxBuff
mbRx1
mbRxBuff
mbTx2
mbTxBuff
mbRx2
mbRxBuff
mbTx3
mbTxBuff
mbRx3
mbRxBuff
urity

— Below the RemnodeModbus-object you place a RemTrans-object;

SENDING — mbTx {Address[0] =1 (slave-address), Address[1] = 3 (modbus function code)}

Testlmodbusrtu $MNode
Remote

2 g rmMb

RemoteConfig
RemnodeModbus
RemTrans
Buff256
RemTrans
Buff25&
RemTrans
Buff256
RemTrans
Buff25&
RemTrans
Buff256
RemTrans
Buff25&
LSecurite

File Functions
Description
TransName
Address
Address[0]
Address[1]
Address[2]
Address[3]
Direction
Receive
Send
DatalLength
Logglevel
MaxBuffers
Buffers
MaxLength

HI]I]I]I]I]I]@I]I]I]I]BI]

Help

1
3
W]
W]
Send WS
M
m]
4 B
4]
4]
4]
0

= Modes $ModeHier
— =  Testlmodbusrtu $Node
il = Remote RemoteConfig
= rmMb RemnodeModbus
ey mbT=1 RemTrans
& mbTxBuff Buff256
| e mbRx1 RemTrans
& mbRxBuUff Buff256
F mhT=2 RemTrans
& mbTxBuff Buff256
F=r mbRx2 RemTrans
& mbRxBuff Buff256
| e mbTx3 RemTrans
& mbTxBuff Buff256
F= mbRx3 RemTrans
@ mbRxBuff Buff256
= & Security $Security
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RECEIVING — mbRx {Address[0] = 1 (slave-address), Address[1] = 3 (modbus function

code)}

y et e e Hemote b b

i Nodes-Testlmodbusntu-Remote-rmMb-mbR (=) ] pe—— prem—

File Functions Help P Testlmodbusrtu $Mode

= Description [~] =  Remote RemoteConfig

= TransName = rmMb RemnodeModbus

(B Address F  mbTxl RemTrans
= Address[0] 1 #  mbTwBuff Buff256
= Address[1] 3 K b mbRx1 RemTrans
= Address[2] 0 %  mbRxBuff Buff256
= Address[3] 0 [ mbT=2 RemTrans

[F  Direction Receive & 4 mbT=Buff Buff256
= Receive |i| ) mbRx2 RemTrans
= Send A & mbRxBuff Buff256

= DataLength 7 = mbTx3 RemTrans

= LoggLevel 0 & mbT«Buff Buff256

= MaxBuffers 0 = mbRx3 RemTrans

= Buffers 0 < mbRxBuff Buff256

= MaxLength 0 A & Security $Security

Please note that mbTx — Address[0] and mbRx — Address|0] must coincide. Same mbTx —
Address[1] and mbRx — Address[1] !

— The Buffers-objects are the data area for the message. Place a Buff256-object for each RemTrans-
object.

Settings for RemTrans items:

mbTx1 — Address[0] = 1, Address[1] = 3, Direction = Send, Datal.enght = 4;
mbRx1 — Address[0] = 1, Address[1] = 3, Direction = Receive, DatalL.enght = 10;
mbTx2 — Address[0] =2, Address[1] = 3, Direction = Send, DatalLenght = 4;
mbRx2 — Address[0] = 2, Address[1] = 3, Direction = Receive, DatalLenght = 10;
mbTx3 — Address[0] = 3, Address[1] = 3, Direction = Send, DatalLenght = 4;
mbRx3 — Address[0] = 3, Address[1] = 3, Direction = Receive, DatalL.enght = 10.

I notice that the DataLenght item for “Direction = Receive”, can be set to any value !

Now that we have established communication parameters, let's have a look on the project variables.

Project hierarchy:
[ PWR VolTestImodbus|

File Edit Functions Wiew Options Tools Help

ARSI EA RS PN (2L =Y =Y =N

i MBRTLU $PlantHier
%  resetPlc Dv
[0  PLCRxTx PlcPgm
[ send $PlantHier
[ Receive $PlantHier
[ controls $PlantHier
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Send — stAddr (the Data Address of the first register requested) — Initial Value = 3202;
— noOfAddrs (the total number of registers requested) — InitialValue = 7.

e Send %PlantHier
8 E stAddr I

=
=
=
=
—=
—+=
=
=
=
=
=

Description

Initialvalue 3202
PresMaxLimit 0.000000
PresMinLimit 0.000000
DefGraph

DefTrend

HelpTopic

DataSheet

CircuitDiagram

Photo

= InitialvValue 7
= PresMaxLimit 0.000000
= PresMinLimit 0.000000
== DefGraph
—+= DefTrend
= HelpTopic
= DataSheet
= CircuitDiagram
= Phota
= Mote
! Rereive 4PlantHier
Receive — rx(1..7) (1..3)
[ send $PlantHier
= Receive $PlantHier
& ml 1l Iy
& w2l Iv
& =3l Iy
& ol Iy
L I I
& 61 Iy
& w7l Iv
& 1.2 Iy
& 22 Iy
& ™32 Iw
& red 2 Iy
@ 5 2 Iy
& 6 2 Iw
& T2 Iy
& m™l_3 Iw
& w2 3 I
& rx3_3 Iy
& g 3 Iw
& rx5_3 Iy
& m6_3 Iw
& ™7_3 Iw
[ controls $PlantHier
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Control communication — send, occ, err.

= Controls $PlantHier

& sendDvl D
<& occDvl Dv
& errDvl D
<& sendDv2 Dv
occDv2 D
& errDv2 D
& sendDv3 D
occDv3 D
& errDv3 D

PLCRxTx — plc program.

First, let's see how the protocol works:

1. Send (mbTx):
01 03 oc |[NS2IN oo oM A7 | 70

stAddr noOfAddrs
(sli \(}irae;(si[rg]ss) (mo dbﬁsd(filiﬁzil[ér]l code) (the Data Address of the first (the total number of CRC
register requested) registers requested)

We need to create a data structure for the send messages. That will be defined in the file ra_plc_user.h
in $pwrp_inc-directory. This file is automatically included when you compile the plc-code.

[ local H pwrp H testlmodbusrtu ][ common ”E]

File Edit Wiew
| B open ~ & save = EI Q q

| ra_ple_userh

/* Filename: $pwrp_inc/ra_plc_user.h */

Search Tools Documents Help

/* This file 1s included by the ple code generated from the ple windows. */
/* Includefiles for classvolumes with classes referenced by the */

/* ple program should be inserted here. Also declarations of types and */
/* functions used in arithm code can be inserted. */

#include "pwr_nmpsclasses.h"

#1include "pwr_remoteclasses.h"
#1include "pwr_profibusclasses.h"
#include "pwr_basecomponentclasses.h"
#include "pwr_otherioclasses.h"
#include "pwr_siemensclasses.h"
#1include "pwr_abbclasses.h"

|'typedef struct {
"ra_plc_userh’ selected pwr_tUIntlé  stAddr;
pwr_tUIntls noOf Addrs;

T mbTx;
#define pwr_sClass_mbTx mhTx
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The plc code
[ Integer B
[ Logic
[ NMps
=| | & Other
# Backup -
& Cloop i3
& CSub -
RemSend & Carea
Data | rmMb-mbTx1 |—- = =—Trs occ StoDv | Controls-occDvl | <3 Disabled —
Dv | Controls-sendDvl ={snd err StoDv | Controls-errDvl | I & RemTransRov i 3
< RemTransSend 3 TF
RemSend0 X X
L 8 RunningTime i3
@ Ssab_AntiSway i3
o
—| ResDv | Controls-sendDvl | ‘@ Ssab_ServoReg &
[ signals
M Than

RemTransSend must have a subwindow. The send-buffer for the message to send is connected to a
DataArithm.

Datah

| Data | mbTx1-mbTxbuff I— ——————— Dal

classdef Dal mbTx

Dal-»stAddr=3202;
Dal-=noOfaddrs=7;

DataAld

In the end , I created a XttGraph to test the serial communication.

3SR RIAIAXIR]
dl@l 2| Alan] — =]

ttribute — SendDv 1 \

tpwributtonset }

Modbu ‘Attribute — occDvl \

Attribute — errDv1 ‘
SEND 1 7| O g e indround |
O;/—P\nribute —rxl 1 |
'pwr_valueinputmedium /‘/—‘Attﬂ'bute N ‘

‘VAttribute —1x3 1 ‘

P 1
| 7 ‘@ttn'bute —1x5 1 ‘
| I Attribute — rx6 1

| - |Attribute — rx7 1

Attribute — rx4 1
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Now let's see what Proview send to the slaves.

01 03 82 oc [NGTM 000 AF | 81
stAddr noOfAddrs
(51/: \(}S-rae;zl[r(e):]ss) (mo dbﬁf?&ﬁzil[él]l code) (the Data Address of the first (the total number of CRC
register requested) registers requested)

Not good at all!
Note though that Modbus works with Big Endian, so you need to byte-swap.

We need to correct the plc code.
The code from DataArithm-object will be:

[ pata | mbTxa-mbrBuff f— Datas
\ ------ Dal
1
-2
classdef Dal mbTx
unsigned int stAddr;

unsigned int noOfaddrs;
unsigned int msh;
| v | Send-noOfAddrs unsigned int Ish;

msh=I1 << 8;
Ish=I1 == 8;
Dal-=stiddr=msbh+Ish;

msb=12 == §;
Ish=12 == 8,
Dal-=noOfAddrs=msh+Isb;

DataA0

Now everything's fine.

2. Receive(mbRx):

01 | 03 | OE 00 | 64 | 03 | E8 | 27 | 10 | 00 | 32 | 01 | F4 | 13 | 88 | 64 | 86

a b c d e f g h i ] CRC

Anzwer 26.06.2011 01:54:51.02464 [+832.1996 seconds)
01 03 ocC 2 00 07 a7 70
Request: 25.05.2011 01:54:52 52564 [+0.0000 seconds)
01 03 0E 00 0& 00 54 03 Eg 27 10 00 32 01 F4 13

88 64 86
43181-43130 0 0 0 0 0 0 n 0 n
43131-43200 0 0 0 0 0 0 n 0 n
43201-43210 0 0 10 100 1000 10000 50 500 5000
43211-43220 0 0 0 0 0 0 n 0 n
43221-43230 0 0 0 0 0 0 n 0 n
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a- the slave address;

b- the function code;

c- the number of data bytes to follow (7 registers x 2 bytes each = 14 bytes);
d- the contents of register 0x0C82 (3202 in decimal, {43203 modbus});

e- the contents of register 0x0C83 (3203 in decimal, {43204 modbus});

f- the contents of register 0x0C84 (3204 in decimal, {43205 modbus});

g- the contents of register 0x0C85 (3205 in decimal, {43206 modbus});

h- the contents of register 0x0C86 (3206 in decimal, {43207 modbus});

i- the contents of register 0x0C87 (3207 in decimal, {43208 modbus});

j- the contents of register 0x0C88 (3208 in decimal, {43209 modbus});

We need to create a data structure for the receive messages. That will be defined in the file
ra_plc_user.h in $pwrp_inc-directory. This file is automatically included when you compile the plc-

code.

2 = B o) 100% () |lcon View | €

Q

|E| |E| | local | | pwrp | | testlmodbusrtu | |£| | commaon | IE|

. B[ ra_plc_usechi(/usr/local/pwrpjtestimodbusi

File Edit \iew Search Tools Documents Help

- 1 open v &Save @

||_| ra_plc_userh |

LTI LUUE |_'wl _'J LIMeET IU0L Td55ES .11
#include "pwr_siemensclasses.h"
#include "pwr_abbclasses.h"

typedef struct {
pwr_tUIntlé  stAddr;
pwr_tUIntl6é  noOfaddrs;

T mbTx;

#define pwr_sClass_mbTx mbTx

typedef struct {
pwr_tUIntls rxl;
pwr_tUIntls rx€2;
pwr_tUIntls rx3;
pwr_tUIntls rxd;
pwr_tUIntls r€s;
pwr_tUIntls rx6;
pwr_tUIntle rx€7;

"ra_plc_user.h" selected pwr_tUIntls  rx8;

T mbRx;
_ #detine pwr_sClass_mbRx mbRx

10
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The plc code:
LI Control
[ Drive
[ Edit
RemSend [ Grafcet
Data | rrMb-mbTx1 I—- = =—Trs occ =] StoDv | Controls-occOvl | [ Integer
Dv | Controls-sendDvl ={snd err = stoDwv | Controls-errDvl | =[] O Legic
[ NMps
RemSend0 [ Other
<3 Backup =
e |
—| ResDw | Controls-sendDvl | @ Cloop o z
& CSub -
<5 CArea
RemRcy " || <2 Disabled =
<3 RemTransRov 3 TF
Data | rmMb-mbRxl = =—{Trs Eid
- % RemTransSend & h
RemRcvl 48 RunningTime &4
< Ssab_AntiSway i
% Ssab_SerwvoReg in 3

RemTransRev must have a subwindow. The send-buffer for the message to send is connected to a
DataArithm.

| Data | mbRxl-mbRxBuff |—,. —————————— ]
1
1 1
1 1
l Datas 1
== Dal ol p——F—— staiv mbRCY-r<1_1
alz _:__ Stolv mbRCV-rx2_1
al3 —'_I_— Stolv mbRCV-rx3_1
Q4 p——p—=—1 Stolv mbRCY-rx4_1
classdef Dal mbRx 1
1
Oll=Dal-=rxl1; ' Datah
O12=Dal->mz; V- o oIl f——— Stolv | mbRCV-nG 1
Ol3=Dal-=rx3; _
Old=Dal-=r=4; Q|2 1 Stolv mbRCV-rx6_1
DataAl 0|3 == Stolv mbRCV-rx7_1

classdef Dal mbRx

Oll=Dal-=rx5;
Ql2=Dal-=rx6;
Ol3=Dal->rx7;

DataA2

After I compile the application and test the communication, I received the following answer:

o1 | 03 |01 0B oo |[OAI 03 |64 27 ES |01 10 IO 1321 13 A o0 | 88
13 14 10 868 | 10216 | 16 306 | 5108 136
ab e M@ e fg[h i § k| 1[min o plql

11
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RemTrans
mbTxl
mbRx1

3 O

mbRxBuff

DataVa
0
0

Buff256

File Functions Help

CH Data
Data[0]
Data[l]
Data[2]
Data[3]
Datal4]
Data[5]
Datalg]
Data[7]
Data[8]
Data[9]
Data[10]
Data[1l]
Data[12]
Data[13]
Data[l4]
Data[15]
Data[1R]

0 [N M [N [0 O 00 00 @0 @0 00 00 00 00 00 00 00 00

14

10
868
10216
16
306
108
136

[=]

LI =T = R o Y = N = [ = B = I = )

SEND

Now we have two problems. The byte-swap and the fd” (the number of data bytes) which is part of

modbus protocol.

We need to correct the plc code.
The code from DataArithm-object will be:

DataAl

DataA2

classdef Dal mbRx

unsigned int rx1;
unsigned int rx2;
unsigned int rx3;
unsigned int rx4;
unsigned int rx5;
unsigned int msb;
unsigned int Isb;

rx1=Dal->rx1;
rx2=Dal->rx2;
rx3=Dal->rx3;
rx4=Dal->rx4;
rx5=Dal->1x5;

msb=rx1 & 0xff00;
Isb=rx2 & 0x00ff;
OI1=msb+lIsb;

msb=rx2 & 0xff00;
Isb=rx3 & 0x00ff;
OI2=msb+lIsb;

msb=rx3 & 0xff00;
Isb=rx4 & 0x00fT;
OI3=msb+lIsb;

msb=rx4 & 0xff00;
Isb=rx5 & 0x00ff;
OI4=msb+lIsb;

classdef Dal mbRx

unsigned int rx5;
unsigned int rx6;
unsigned int rx7;
unsigned int rx8;
unsigned int msb;
unsigned int Isb;

rx5=Dal->1x5;
rx6=Dal->1x6;
rx7=Dal->rx7;
rx8=Dal->1x8;

msb=rx5 & 0xff00;
Isb=rx6 & 0x00ff;
OI1=msb+lIsb;

msb=rx6 & 0xff00;
Isb=rx7 & 0x00ff;
OI2=msb+lIsb;

msb=rx7 & 0xff00;
Isb=rx8 & 0x00ff;
OI3=msb+lIsb;

12
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[ Data [ mbrei-mbreBu |- = = -y - -

1
I,,.___________.- I
1
1
1 DataA 1 =] Stolv Receive-rxl_1
1 J
I Dal ol n f — Stolv Receive-rx2_1
olz 1 /- — Stolv Receive-rc3_1
QI3 T ] Stolv Receive-rad_1
o4 .
1
classdef Dal mhbRx 1
unszigned int rel; !
unsigned int rx2; l DataA
unsigned int rx3; = — Dal 0l1 f—— Stolv Receive-rx5_1
unsigned int red;
unsigned int rx5; o2 Fm——-—1 Stolv Receive-rxb_1
unsigned int msb; 03 [———=—] Stolv | Receive-rx7 1
unsigned int Isb; =
classdef Dal mbRx
rel=0al-=rxl;
rx2=Dal-=rx2; unsigned int rxs;
r3=Dal-=rx3; unsigned int rx6;
red=Dal-=rx; unsigned int r7;
rs=Dal-=rx5; unsigned int rxg:
unszigned int msh;
msh=rx1 & 0xff00; unsigned int Isb;
|sh=rx2 & 0x00ff;
Oll=msb+Isb; re5=Dal-=rx5;
reb=0al-=rx6;
msb=rx2 & 0x=ff00; r<7=Dal-=r«T7;
|sh=rx3 & 0x00fF; rx8=Dal-=rx8;
OlI2=msb+Ish;
msb=rx5 & 0x=ff00;
msb=rx3 & 0xff00; lzbh=rx6 & 0x00ff;
lzbh=rx4 & 0x00ff; 0ll1=msh+Ish;
Ol3=msb+Ish;
msb=rxf & 0xff00;
msb=rx4 & 0xff00; Isb=rx7 & 0x00fF,
|sh=rx5 & 0x00ff; Ol12=msb+lIsh;
Old=msb+Ish;
msb=r<7 & 0x=ff00;
DatafAl '
ata lsh=rx8 & 0x00fF;
OI3=msb+Isb;
DataA2

Finally, we will write code for the three inverters and we will see the result.

13
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Modbus 1 Modbus 2 Modbus 3
B B [ s=w0s M|

Park Manitor

"-, “EIMDDBUS RTU RS-232 PLC - Simulator (port: COMZ2 9600,8,N,1,R-en)

9 & - |8l 51| [w| &|=(6lF]
ul oot g -
TIMODBUS RTU RS-232 PLC - Sim Cornected (1] : [received/sent) [341] Serv. read data. L 1 === + || g | 6E|F

Google Transmissio. ..

Connected [1]: [received/zent] [341) Ser Addesz: & Hex & Dec 140 IHDIdlng Reqisters 'l & Fmt Idec:|ma| j Prat: IMDDBUS FlS-.j I~ Clone
|_«]

J=|

+
w
+
=
+
o
+
o
+
~l

Caornected 1] : [received/sent] (13/11]% Address: © Hex & Dee  1/0 | Address | 0
43091-43100

Addess: € Hex & Dec /0 | Addess [ 43101-43110

4315143160 43111-43120

4316143170
43171-43180
43181-43130
43191-43200
43201-43210
43211-43220

o

AN2-431130
43131-43140
43141-43150
43151-43160
436143170
43171-43180
43221-43230 43181-43130
43231-43240 43191-43200

0

Address a
0

0

0

0

0

0

0

43241-43250 a 43201-43210

0

0

0

0

0

0

0

0

0

n

43121-43130
4313-43140
43141-43150
4315143160
43161-43170
43171-43180
43181-43190
4319143200
4320-43210
43211-43220
43221-43230
43231-43240
43241-43250
43251-43260
43261-43270
43271-43280
43281-43290
43291-43300
43301-43310
4371147720

LLL L L L L L L L) s

o

=
=
=
=

43251-43260 43211-43220
43261-43270 43221-43230
43271-43280 43231-43240
43281-43290 43241-43280
43291-43300 43251-43260
43301-43310 43261-43270
43311-43320 43271-43280
43321-43330 ASPR1-432A0
43331-43340
43347 -433R0

oooooooooooDooooDooo oo
cooooooooOoooooDoooo oo

=
Ll Commsz |
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Everything works great.
Hope you enjoy this tutorial.

Daniel - 2011
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