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Dual Screens

There are many applications that call for two PLC/HMI screens to be showing the same information and for control to
be available from both screens, typically one screen on either side of a machine saving the operator from having to
cross the production line in the course of his job. A specific function is available to network Vision OPLC’s however this
involves the necessity of fitting an Ethernet card along with the associated routers and cable length limitations. For
applications with longer cable runs the same effect can be achieved using the RS485 serial ports.

This application note describes some of the considerations that need to be made in order to achieve a usable system.
These considerations fall into three distinct areas:

Baud rate versus cable length
Number of registers and bits to be read and written
Limitations of some HMI functions

Baud rate versus cable length

RS485 is generally good for about 1000m and can be extended further if appropriate boosters are used,
however, two Vision units can talk directly to each other over RS485 using Modbus as the communication
protocol. The higher the baud rate used the shorter will be the transmission time and hence the
communication poll time will reduce, the user should use the highest baud rate available consistent with the
length of the cable run, a figure which is hard to calculate theoretically as much depends on the level of noise
encountered.

Number of register and bits to be read and written

The second factor affecting communication poll time, and therefore the users perceived response, is the
number of registers and bits to be read and written, the higher the number the slower the response. Try to
limit the comms to reading one block of registers, writing one block of registers and then reading & writing
one block of bits, even better pack the bits into registers.

Good response results have been achieved with a program that used the following blocks.

Read 1000 bits
Write 400 bits
Read 300 registers (in 3 blocks of 100)
Write 200 registers (in 2 blocks of 100)

At the end of development the number of registers read was reduced to 150 with 100 registers written to
because the extra registers had not been used.

Registers were read always but only written to once, if there was a change in value, whereas coils were read
and written all of the time. A Modbus routine is available for Vision products if required.

Limitations of some HMI functions
As only one of the PLC’s will be attached to the real 10 the control program appears only in the PLC with 10.
Duplicate program exists in both PLC’s to cover such things as alarms, navigation, passwords and house

keeping functions. This minimises the number of registers and bits that need to be transmitted.

Both PLC’s need nearly identical HMI screens with slight changing of addresses being the only difference.
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The input of numeric values in either PLC can be made in the same manner as if only one PLC were used, once

a value is changed that value is immediately transmitted and read instructions are suspended for a short
period of time to allow the new value to register.

Bit values are generally treated the same as if only one PLC were present except where the ‘toggle’ function of
an HMI object is used. The ‘toggle’ property of an HMI object such as a Binary Text Switch cannot be used,
instead it is necessary to write a line of PLC code to parallel up the two switches and use the result to ‘toggle’
a bit. The ‘link’ and “touch’ property of the HMI object also need consideration, an example of which is shown

below.
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Ladder code in PLC 1 to combine the ‘toggle’ function.

PLC 2
=2
I Mez ) MB 524
Local Cooler 1 - - Coaler 1inlet |
inlet analogue | ahalogue
1P} {X}
2 | MBT024

Note that both of the Binary Text boxes use the same ‘link’” address, which is the combined output, but have
different ‘touch’ addresses. PLC 2 is the Modbus master and reads the link address while writing the touch

address.
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Memory map

PLC 1 —Slave PLC 2 — Master Modbus

Firing order Type Command
MB 0 —-MB 999 - MB 0 - MB 999 5 Polled RC #1
MB 1000 — MB 1399 _ MB 1000 — MB 1399 1 Polled FC #15
MI 0 — MI 99 E=) | MI0-MI99 2 Polled RHR #3
MI 1000 — MI 1099 - MI 1000 — MI 1099 3 Polled RHR #3
MI 1100 — MI 1199 - MI 1100 — MI 1199 4 Polled RHR #3
MI 1000 — MI 1099 _ MI 1000 — MI 1099 6 On demand PHR #16
MI 1100 — MI 1199 _ MI 1100 — MI 1199 7 On Demand PHR #16

The table above shows the size and direction of the five polled Modbus commands and the two on demand
commands. The command is the Modbus command number eg RHR #3 is Read Holding Registers (Command
No 3.)

Master & Slave programs

The following pages contain the program for the master and slave PLC’s that transfer the above registers and
bits.

Tony Spearing
Technical Manager
February 2014


http://www.i4automation.co.uk/

Telephone: 01480 395256
www.i4automation.co.uk
sales@i4automation.co.uk

14 Automation Ltd

Application Note — Dual screens with Vision OPLC’s Innovative Solutions for Industry

Master Program — Which can be used as a subroutine which is called all of the time.

0 Status OK
1 Unknown Command Murmber,  This is received from the slave device,
2 lllegal Data Address

b azter: an imvalid address iz found by the master before a data request is zent to a glave. This map result, for example, when an Ml i uzed to provide wector
length.

Slave: The slave notifies the master that the data request command includes invalid addresses.

Slave--ScanEx: When ScanEX receives an input parameter in the 32-bit range (for example, 5T00{ML}), it autornatically takes double-register values.
If, for example, Scanbx receives a Read Register(6) request for 5100, it returhs the values it 5100 and 5107 If, howewver, ScanEx receives Read
Fieqister(B] request for 51070, it returmz Error #2-- zince 5107 provides the 'high' bytes of the 32-bit register, it iz not a legal address.

3 Slave to Master: lllegal Data Type Quantity, Mumber of operands requested by user exceeds the masimum

Mote ? A MODEUS command cannot read more than 124 16-bit integers, 62 double reqisters, B2 float registers, or 1900 bit operands at one time.

In addition, 0 is not a legal wectar length.

T

s WODBUS REMOTE SCREEM ROUTIME =

[ ezigred for uze where there iz a remote screen that can be uzed to dizplay and alter walues in a regizter from either goreen and read and et bits friom either
screen,

This routine reads and writes to the same address in both of the PLC's, the read function is active all of the time and constantly reads the values from each
addrezs in the zlave to the zame address in the master. The write function iz only active whet there iz a change in the data that needs sending, the register
are therefore changed in the master, wiitten to the zlave and then the changes are read back to the master completing the loop. A change in register value is
irnplied from SB34 which iz on for one gcan at the completion of a kepboard variable entre. A change in a bit is detected by comparing bwo vectars and
zetting a flag if there iz a difference, then setting the second vector equal ta the first vector if a difference is detected thus providing a one off pulze to enable
the wiite command. Again the bite are congtanty read fram the glave PLE, the write command iz only done once and immediately read back to complete the
loop.

Limitations. [t may be necessary to hold down buttons a little longer on the master PLC. Buttons that are MOT toggles but are momentary will need a different
addrezs in the master to that in the glave together with a parallel [or mayber zeriez] contact in the ladder logic.

Ot power up we configure the Modbug commg channel,

[ Yl

Sk 2
Power-up bit
1 | EN EN EN ENO
<« o . [COMIMITZY - ... .. . [ MODBUS
Fort 2 i COMFIG [ ME 4036
MODELS_1 Function in
1 oo e e e - Networlk 1D 2|
) D# 30 i
~ Time: cut [units of
L D1 |
@ e e e Retries
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ait for period of time after power up to allow all of the slave devices to initialize.
= TDae
[00:00:10.00]
2 Comme delay
G —
hen previous function iz complete wait for a zhort period of time before moving oh to the nest function in the sequence. Do not start the process until T378
@ zeconds have elapsed.
= TD 379 . MB 4036 - TD 378 . TD 379
[00:00:0001] - Functionin . [00:00:1000] . [00:00:00.01]
3 Modbus trigger . Progress - .| Comms delay . Modbus tigger
@ 1/} 1/} 1 | { 1
Frewvent the Modbus trigger delay from being less than 10ms
- EN _ ENO EN ENO EN ENO
LD TP A< B STTP
LERTEI gl ML300 - T Y : D#1 da gL TDare
. [00:00:00.01] Modbus tigger || Modbus trigger ) [00:00:00.01]
@ D1 g
Provides a simply shift register with only one bit active at any one time, used to fire the Modbus read commands mutually exclusively,
= TDare
[00:00: 00.01]
Modbus tigoer . P
1P} BN ENO—
e o . . . . . . . . wECCORY] -
MEB 2000 [R] s moroom
Shift register to
a o
ME 2001 [3] g prrrrrrmm
Shift register to
L#7 e .
@ Yector Copy: C
R eturnis the bit that dropz out of the end of the shift regizter ta the front of the shift regizter,
= MB 2006 [R] - KB 2000 [R]
Shift register to . Shift regigter to -
g energize . energise
1 ()
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b odbuz regigter wite required.  This iz implied from SB34 whick iz on for one scan when a keyboard variable entry iz completed, ie pou hit the Enter button on
a virtual keypad. [

SE 94 S e MB 4032 [R]
Fewypad Eebey -~ - - - . . . . . . . . . . . . . . . . |lModbus register -
VarComplete . . . . . . . . . . . . . . . . . . . . . . witerequired .

I (S}

Tite: coils from MB 1000 - ME 1339

W e

ME 2005 [R]
Shift regizter to -
ENErgise P
1P| EN  ENG
S HMODBUS
F.C#15
Slave D 3 M1 4046
| MODBUS.T Mgt Messages |~ |
] N D# 1000 i L Dw 240
- - Slave: Start OF Total Sessions
B 1000 i | Dw 24l )
Jumnp 1 Acknowledgeme|
Dt 400

Farce: Vectar

Collate the vanous interlocks under which we stop the read functions while the wite function iz being zent. We need to gtop the read to prevent the glave
FLC averwriting the changes in the master before they stick [are read back].

) ¢

MEB 4032 iz the interlack far the first 100 reqister and ME 4029 iz the interlock for the second bwao hundred reqgisters.

I

MB 4032 [R] - MB 4029 | MBE 4079
Modbus register .. Modbus write |.| Disable read
wrike required required . funchion dunng -
1/ 1/ { )

hen the read dizable dropz out we delay starting to read for TS mz

Wy e o

MBE 4079 . TEAR
Digable read | [00:00:00.01]
0 function during .

1/ ()

—_

=
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Fead halding registers except if a write iz required. Maodbus RHR allows a max of 124 reqisters to be read in one go so we read 100 four times, the first twa
@ htdred are not witten back to the slave, but the second bwo hundred are read and written,
= MB 2002 [R] - TEAR tB 4079
Shift regizter to .| [00:00:00.01] Dizable read
ENergize . function during . e
1P| 1/ 1 | EN ENO
. Coe MODBUS
SlavelD3 || THRE Ty
MODBUS_1 No 1 inlet
1 o#o 1 k1 4040
Slave: Start OF Statuz Messages -
D 50 1 | DwiZdE
Read: Yector Total Sessions
[ D247
@ Acknowledgems -
= MB 2003 [R] - TEA B 4079
Shift register to | [00:00:00.01] Dizable read
energise . function during - o
1P| 1/ 1 | EN ENO
B S MODBUS
Saveld3 || PHRES 00
MODBUS_T |7 master: Start OF
12 D 1000 1 [ k4042
Slawe: Stark Of Status Messages -
D 50 1 | Dwizal
Read: Yector Total Sessions
[ Dwi2el
@ Acknowledgeme | -
= ME 2004 [R] TE& B 4079
Shift regizter to .| [00:00:00.01] Dizable read
ehergise . function during |. P
| P | 1/ 1 | EN ENO
S S MODBUS
SlvelD3 || THRES g
MODBLIS_1 Cooler defrost
13 O# 1100 1 Lkl 4043
Slawe: Start Of Status Mezsages -
D# 50 1 | Dwize2
Read: Vector Tatal Sessions
[ D253
@ Acknowledgeme | -
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Fiead coils from MB O - MB 1033

W il

MB 2006 [R] | ME 4079
Shift register to -] Disable read

energize . funchion dunng - o
1P| 1 | BN ENO
T MODEUS
R.C#1
Slave D 3 B 0
e AMODBUS_T g 1
o : Slawe: Start OF Status Messages -
D 1000 i | D242
Read: Wector Total Seszsions
[ Dwi243
Acknowledgemes -

hien a regizter wiite iz required we stop the read commandz but then wait TF me for the curent command to complete

> i

MB 4032 [R] - D7
Modbus register - [00:00:00.10]

15 | write required .
] L { 1
1 F L

rite cammand for the firgt 100 regizters [cloze to max allowed in Modbuz), Ywiite command is fired as soon ag any current function iz finished and will raize
'furiction in progress’ flag. Having completed the firgt 1700 writes we reset the flag and zet the second 100 wiite flag

W i =

7 S MB4032(R] | MEBAO3E - - - - - - oo MBADZS - MB 4032 [R]
[00:00:0010] || Modbus register.| Functonin - . . . . . . . . . . . . . . . . . . . Modbugwite - |Modbus register -
. write required . Progress - e required .| wribe required .
1 | 1 | 1/ EN EN {5} {R}
L MODBUS L
Slavelpa || PHAHIE T

MODBUS_T |7 5hatys Messages

T 0 Dt 1000 1 T
S e : Slave: Start Of Total Sessions
k1 1000 1 | Dwzeh )
Master: Start OF Acknowledgenme |
T D a0 1
@ S e Preset Vectaor
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hen the second 100 wite flag sets we wait TE mz for the previous wite to complate,
S\ me4ms | T0E
b odbuz wnke - [00:00:00,70]
17 required
1 L { 3
@ 1 F L
rite commatd for the second 100 regzizters and rezet the zecond flag.
= TD B o MBA02Y | MBAO3E - - o - - - o oo MBAD2S -
[O0:00:0010] || Modbugwrite || Functonin . . . . . . . . . . . . . . . . . . . . MModbugwrite
. reguired | Progress - s required .
1 | 1 | 1/ EN EN {R}
oo oo oI wWopeROSs -
P.H.R #1&
Slave D 3 1 4045
T MODBUS_T 7 5hatys Messages
18 b D 1100 1 L Dwizdd
T . Slave: Start OF Total Sezsions
k1 1100 1 | Dwizdh )
Cooler defrost Acknowledgeme
D#BD 1
@ Freset: Wector
Fiezet all of the tranzmizzion and acknowledgement registers
= Mg 4040
Reset al
tranzfack . . . ..
1P| BN EN EN ENO—
T WEL. FILL o WEL. FILL .
_ o#o a j D#0 s
| Wector Fill: A [Fill | Wector Fill: A [Fill
19 o o
D 240 bl 4040
Total Sezsions - Statuz Meszages
DG 4 ' D# g e .
o Vector FilC |1 | VectorFikC | |”
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20

Flag up a comme ermor if any of the stabus blocks are not zero,

kAl 4040 1
Status Messages

=31
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EN ENO EN ENO EN ENO
A =B A=B 4=B
k1 4041 1 M1 4042 1
~|Status Messages ~|Status Messages
dg LH#O dg L#O dg
BN ENO BN ENO EN  ENOM—
A=B 4 =FR 4=H
) 1 4043 i ) 1 4044 i ) bl 4045 1
~|Status Messages _|Status Messages _ |Status Messages
[ 1] B DH#0 A oHO dn
B 3089 -
- Modbuz Port 2 -
A A efior
EN ENO EN ENO— }—
A =F A=B o
k1 4046 M1 4047

: Statuz Messages

D#0

: Status Messages

D#0
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Slave Program — The slave program is very short and can be a subroutine which is called all of the time.

E] 5B 2 |
Paower-up bit
1} EN  EN EN  ENG
<+« . . [COMmMTZY - - - - . - . [ MODBUS
. CONFIG
Port 2 ME 4036
MODBUS_2 7 Function in
] S Nebwork ID 3|
. D 20 i
| Tirne ot [units of
D1 i
@ Retries |
= 5B 2
Power-up bit
1/ BN ENO—
3 o MODEUS :
o SCAMN_32
@ MODEUS_2
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