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Important User Information

This documentatierhether, illustratipet i nt ed, fAonlined or electronic (herein
a karning aid when using Rockwell Automation approved demonstration hardware, software and firmware. The Document
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The variety of uses for the hardware, software and firmwéare (bereind Pr oduct so) descri bed in
that those responsible for the application and use of those Products must satisfy themselves that all neeessary steps have
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laws, regulations, codes and standards in addition to any applicable technical documents.

I'n no event wildl Rockwell Automation, kowel | Autamat ofni
responsible or liable for any indirect or consequential damages resulting from the use or application oéthim Products descril
this DocumentatioRockwell Automation does not assume responsibility or liability for gakmaypasedchan the

alleged use of, or reliance on, this Documentation.

No patent liability is assumed by Rockwell Automation with respect to use of information, circuits, equipment, or software
described in the Documentation.

Except as specifically ediia writing as part of a maintenance or support contract, equipment users are responsible for:
properly using, calibrating, operating, monitoring and maintaining all Products consistent with all Rockwell Automat
or thirgbarty provided instructis@snings, recommendations and documentation;

A ensuring that only properly trained personnel use, operate and maintain the Products at all times;
A staying informed of all Product updates and alerts and implementing all updates and fixes; and
A all othefactors affecting the Products that are outside of the direct control of Rockwell Automation.

Reproduction of the contents of the Documentation, in whole or in part, without written permission of Rockwell Automation
prohibited.

Throughout this mamuluse the following notes to make you awarecohsidetations:

Identifies information about practices or circumstances
that can cause an explosion in a hazardous environment,
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ATTENTION Identifies information about practices or circuititaoaedead to personal injury or death, property
damage, or economic loss.tiitsrhelp you:

A identify a hazard

A avoid a hazard

A recognize the consequence

all
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Before you begin

IMPORTANT: Power cycle your Micro800 demo kit off and back on before starting. Also, power off your
PanelView Component terminal and leave it powered off until instructed to turn it back on.

About this lab

This lab will cover the basic capabilities of Programmable Logic Controllers (PLCs) as well as introduce
you to the new Micro800 Allen-Bradley family of micro PLCs and the Connected Components Workbench
(CCW) software used to program and monitor Micro800 controllers, PanelView Component terminals and
PowerFlex 4-class drives.

This lab takes approximately 60 minutes to complete when choosing the 810 or the 830 lab.

Tools & prerequisites
A Micro800 demo kit consisting of a 12-pt. Micro810 controller (v1.11 or higher firmware) and a 16-pt.
Micro830 controller (v1.11 or higher firmware)

A Panel Vi ew Co mp o orgemtinal Gvérsiofi 50 orcigher) connected to the Micro830
controller using a 1761-CBL-PM02 cable

A Connected Components Workbench Release 1 software (build 62 or higher)
Project.Micro830.Micro830. TRAFFIC_CONTROLLER_FB.7z User Defined Function Block import file

p>

A Traffic_Light_TFT.cha PVc application file

40f73



50f73



Programming a Micro800 using Connected Components Workbench

Connected Components Workbench is the programming environment for all Micro800 family controllers.
Although the following functionality could be programmed and downloaded into the Micro810 controller
(and replace the Smart Relay functionality), you will use the 16-point Micro830 controller for this lab
because the traffic controller application requires six outputs (which exceeds the available number of
outputs on the 12-point Micro810 controller which is the optional second lab).

1. Verify that the Micro830 is connected via USB cable to the PC. Then, click on VM (found in the
center and top of the screen), select Removable Devices and verify that 2080-LC30 is checked:

roB00 and COW v - | B -| - E
Power F
Remaovable Devices 3w CD/DVD (IDE)
Pause Shift+Ckr[4+P v Metwork Adapter
v Sound Card
BIZE
v 2050-LC30
b
znafshnt ICko L= Micra CCI0
=pay Weskern Digikal My Pas
Reinstall WMware Toals, . YWirtual CZMicro CCID S

If 2080-LC30 is not checked, click on Connect (Disconnect from Host):

Change Icon...
l v Show in Status Bar

2. You are now ready to start the Connected Components Workbench software.

Connecked
Components

Double click on the Connected Components Workbench icon "orkBEnER o from the Start menu,

select Programs > Rockwell Automation > CCW > Connected Components Workbench
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3. Begin a new project by clicking on Catalog and expanding the Controllers folder in the Device
Toolbox, which is located on the right-hand side of the Workbench screen. Double click on 2080-
LC30-16QWSB:

Device Toolbox

Discover

-] Catalog

4. A new Micro830 project based on this controller has now been created. The Micro830 should show
up in the Project Organizer on the left-hand side of the Workbench screen:

Praject Organizer

Mame: Projectl

m_-

......... h _] Programs

-

-------- t Global variables

--------- == DataTvpes

--------- K _] Function Blocks
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The goal for this lab is to program the Micro830 to control the traffic light at a typical 4-way
intersection. The good news is that by taking advantage of a Traffic Controller User Defined Function
Block (UDFB) that someone else has already created for us, it will be very straightforward to
implement. The first thing you need to do is import this UDFB. Right click on the Micro830 icon,
select Import and Import Exchange File:

Project Organizer

Mame: Projectl

5 = § | Open
......... "l #| Buid
-l‘l-* & I_,lplﬂad
......... L4 Irnl:uzurt L4 Import Exchange File
Expart g
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6. Click Browse:

Import Export
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7. Click Desktop, double click on the Lab Files folder, select the file shown below and click Open:

X
‘éov | . = LabFiles > & I Search Lab Files Fel

Organize *  Mew folder = ~ [ @

& My Videos ;I Mame = | Date modified
@) MetHood

@) PrintHood
E[‘- Recent
# Saved Games
L Searches
@ SendTo
[@). Start Menu
[ Templates
;‘; Computer

. Controller,Micro830,Micro830, TRAFFIC_CONTROLLER.,_FB.7z 3/7/2011 11:31 AM

,._J",:“ Floppy Disk Drive
E_f, Local Disk (C:)
25 DVD RW Drive (T

'&h Metwork

8 control Panel

5| Recyde Bin

. Lab Files

~| 4 | i

File name: | Controller.Micro830.Micro830. TRAFFIC 7| [Exchange files (72 *zip) |

Open Cancel |
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8. Verify that the TRAFFIC_CONTROLLER_FB is selected, then click Import, followed by Cancel:

Import Export

C:\Users\labuser\DesktophLab Files\Controller. Micro830. Microg

. . S—

M} TRAFFIC_CONTROLLER_FB
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9. You should see an output message at the bottom indicating that the import was successful and you
should see the TRAFFIC_CONTROLLER_FB showing up under the Function Blocks within Project
Organizer:

Projeck Organizer

Mame: Traffic Light

m:l Microfa0
......... _M‘:] Frograms
a Global Yariables

--------- =12 DataTypes

-

a Local Yariables

10. Next you will create a new ladder program that will use the TRAFFIC_CONTROLLER_FB. Under
Project Organizer, right click on Programs select Add and select New LD : Ladder Diagram:
Project Crganizer

Mame: Traffic Light

m Microf30
......... _\_:] F'ru:ugrarrﬁ
-------- a Glabal Yari

......... ;'1 ;' DataType
,__,: Properties G Mew FED : Function Block Diagram
1 - . -

E' Mew ST ¢ Structured Text
| Paste # Mew LD Ladder Diagram
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11. Right click on UntitledLD and select Rename:

Project Organizer

Mame: Traffic Light

m MicroS30
l_:_| ----- ‘:‘:] Praograms
=4

O a Loc Iﬂl Bl-"ld

"
-------- a Global Yariables
& Upload
"
]

......... ':'Il ;: DataT';.-'pES

|___—| ----- .x‘:] Function Blocks Open
. Irnport r
E o TRAFFIC
: Export »
- a Loc & kb
53 Copy
b
X | Delete

12. Type Traffic_Light_Control and Enter:

Projeck Qrganizer

Mame: Traffic Light

m MicroS30
|E| ----- 15 Progranis

Local Variables

13. Double click on Traffic_Light_Control within Project Organizer to start editing the ladder logic
program.
Traffic_Light_Control-POU |
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14. Click on the + in front of Ladder under Toolbox (lower right-hand corner) to list the available ladder

instructions:

Toolbox

= Ladder

k Painter

}0{ Rung

= Return

=% Jump

T Branch

-k Direct Coil

4% Reverse Cail

-8 Set Cail

=B Reset Coil

-FF Pulse Rising Edge Coail

=i Pulse Falling Edge Coil

4 F Direct Contack

4+ Reverse Contact

4F} Pulse Rising Edge Contact
4t Pulse Falling Edge Conkact

IF Block
w

15. Click and hold on the Block instruction within the Toolbox and drag a Block onto the rung as shown:
Toaolbox

Traffic_Light_Control-POU* |

- X

N

w
& Poinker
}0{ Rung
=_ Return
= Jump
T EBranch
0 Direct Coil
B Reverse Cail
B Set Coil
=B Reset Cail
+AF Pulse Rising Edge Cail
=i Pulse Falling Edge Coil
4} Direct Contack
44 Rewverse Contack
4fF Pulse Rising Edge Contact
44 Pulse Falling Edge Caontact

|:|:|: Elock
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16. When you release the mouse button, the Instruction Block Selector screen appears:

X Instruction Block Selector: N/ A i [m] B
— Controller : 2030LC301 BOWEA

- Arithmetic
/
o

4

Substraction of by
Arithrnetic
Arithrmetic
Arithmetic

kultiplication af b
Drivvigion of b ar

Addition of bwo or ™
| 3

S S50

— Parameters
Instance: I j ¥ Show Parameters
Inputs: Eo ™ EN/END
Scope: Traffic_Light_Contral
ok Cancel |
4
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17. Under Name, type tr and note that only the instructions starting with tr are listed. Click on
TRAFFIC_CONTROLLER_FB and notice that all of the Parameters associated with this function
block are listed below it:

EZ tnstruction Block Selector: TRAFFIC_CONTROLLER_FB =10 x|

— Contraller : 2080LC301 BOWEA

[ Nme O] Caeoor L Tme|
tr vt [~

TRAFFIC_CONTROLLER_FE | [ E-
TRIMPOT_READ [ hputACltput {7} Read the Trimpot
TRUMC Arithmetic :IE‘ Truncate decimal |

1| | i
— Paramneters

M_Car_‘waiting BOOL - Mar -
5_Car_‘Waiting BOOL = War -
E_Car_‘waiting BOOL - War -
W Car_waiting BOOL = Mar e

+ TOM_1 TOM - Mar -

+ TOM_2 TOM = Mar *

+ TOM_3 TOM W -

+ TOM_4 TOM = MWar - A
TC_Enable BOOL - Wailnput - 1
M_Car_Senzor BOOL = Warlnput -
5_Car_Senzor BOOL = Warlnput -

E_Car_Senzor BOOL = Wallnput e
W Car_Sensor BOOL = arlnput -
TC_Enabled BOOL = Wardutput -
M5_Red_Light BOOL = Wardutput -
M5 _ellow_Light BOOL = MWarlutput e
M5_Green_Light BOOL = Warlutput -
E'w_Red Light BOOL = Wardutput -
B _velow_Light BOOL = Wardutput -
E' Green_Light BOOL = Warlutput e

Inztance: ITFL-‘-‘-.FFIE_EEINTFEDLLEH_FBJ j ¥ Show Parameters

|hputs: EE [T EM/END

Scope: Traffic_Light_Control
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18. Select TRAFFIC_CONTROLLER_FB in the list and click OK. The Traffic Controller function block
should be displayed on the rung as shown below:
/ Traffic_Light_Control-POU*|

19. By convention, function blocks list inputs on the left-hand side of the block and outputs on the right-
hand side of the block. In order to see the full names and data types of the variables that these
inputs and outputs are associated with, move your cursor over the block - you should get the
following listing:

TRAFFIC_COMTROLLER_FE
TRAFFIC_COMTROLLER_FE_1

TC_FEnable: Bool

M_Car_Sensor: Bool
5_Car_Sensor; Bool
E_Car_Sensor: Bool
W' Car_Sensor; Bool

Oukputs

T _Enabled: Bool
M5_RFed_Light: Bool
M5 _ellow _Light: Bool
M5 _Green_Light: Bool
Ewy_Red_Light: Bool
Ewy_Yelow_Lights Bool
E'Ww'_Green_Light: Bool
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20. The first function block input that connects directly to the ladder rung is the function block enable bit.
The remaining four function block inputs are Areal wc
at a red light in any of the four possible directions i North, South, East and West. These inputs get
mapped to four boolean input variables local to the function block: N_Car_Sensor, S_Car_Sensor,
E_Car_Sensor and W_Car_Sensor. You are going to assign four Micro830 controller inputs to these
function block inputs.

21. Click on the top of the input variable block that connects to N _ C a rard you will get a dropdown
menu of all the existing variable hames that could be assigned to N_Car_Sensor. Scroll down and
select 10_EM_DI_00 (for embedded I/O digital input #00) and enter:

Traffic_Light_Control-POU*|

[0 ER DI 00

_ SYSWA_TCYOVERFLOW !
Sy, TCYWDG
I0_Et DI 00
_I0_EM_DI_01
CI0_EM_DI_02 L
_I0_EM_DI_03 J
CI0_EM_DI_04
_I0_EM_DI_05
“I0_EM_DI_0R d} !
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22. Assign the remaining three input variable blocks as follows: IO _ EM DI 01toS_Cayf é
IO EM DI 03toE_Cayyadd 10 EM DI _04toW_ C a r(rbte that we skipped using Input 2!):

Traffic_Light_Control-POU*|

r5_Car. NS _Y_ 4

s E Car.. NS _Gr..»

e\ _Ca.. Ew R

Bl Y.

BEw G

190f73



23. The first function block output that connects directly to the ladder rung is the function block enabled
biti itref | ects the status of the input enable bit. The r
worl do outputs that connect to the red, yellow and gr
outputs get mapped to six boolean output variables local to the function block: NS_Green_Light,
NS_Yellow_Light, NS_Red_Light, EW_Green_Light, EW_Yellow_Light, and EW_Red_Light.
Assign the first six Micro830 digital outputs to the output variable blocks starting with _IO_EM_DO_00
to NS _ R énd ending with _|O_EM_DO _O5toEW_ Gg&

Traffic_Light_ *|
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24. Our rung is now complete except for a description of what the rung does. Double click on the green
area just above tThisrunguassignsatimedlicto§3p KO to the A
TRAFFIC_CONTROLLER function block.o :

T rafﬁc_Ligl:t_(mh-nl-P_ou* |

This rung assigns the Micro830 140 to the Traffic_Controller functiion block
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25. Next you are going to configure the controller plug-ins. Double click on the Micro830 icon in the
Project Organizer to bring up the following screen:
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26. Plug-in slot 1 has an isolated serial port module installed in it. Right click on the graphic of the first
plug-in slot and select 2080-SERIALISOL.:

'“““1@@@@@@@@@@2ﬂ
= | —
- 2080-TF2
= 2080-TF4
| e 2080-0F2
2080-TC2
2080-RTDZ
m G 2080-TRIMPOTE
'O ‘@ Eﬂ | 20s0-sERIALISOL
2050-MEMBAK-RTC

27. Plug-in slot 2 has 4-channel analog input module installed in it. Right click on the graphic of the
second plug-in slot and select 2080-IF4:

‘“““'@a@@ea@aaaiﬁ
- "-gm

- o Z080-1FZ

Z080-1F4

1334 2080-0F2
ZECE]

*M 2080-TZ2
=

Z080-RTDE

Z080-TRIMPOTE

DRDDAAY £080-3ERIALTSOL
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Notice that the Micro830 graphic changes to show the installed plug-ins. Now change the Channel 0
Input Type under Properties from Current to Voltage:

~Micro830 | Traffic_Light_cortral-PoU | il
. [l Majar Faulk: - - |
Micro830 Remote roaram Apr e 57 Disconnecked
Mode: g pun Controller Made: - tonnect
t 2080-LC30-16QWB a o
Dowrload  Upload Manuals Help
|
O Belerte {@@@@ee@@@@e@l
Micro830 = [@ e D[ e
1.2 1 4 12 31 4 5 %
& oo e & [ vofeadbe o fod
@ Iﬁﬁ_,_
pdelmlalulzlalulaledals)
- eneral —Pil:ucp:rtlesl
- Memory AMNELS 2080-1F4
E=- Cpmmunication Ports Channel 0 =
- Serial Port
- LISE Part Input Type:
- Diate and Time
Frequency: S0 Hz i
- Inkerrupks o Y I J
- Protection Input State: IEnabIed |
- Startup/Faults
- Modbus Mapping Channel 1
- Embedded Ij0 R — IC : j
(=) Plug-In Modules PLTE g Hrren
i 2080-SERIALISCL
Frequency: S0 Hz 7
- Z050-IF4 e I J hd

28. You are now ready to build, save, download and test out your one-rung program.

Micro830 icon in Project Organizer and select Build:

Project Organizer

Mame: Projectl

5]

- rr—

Open

Right click on the

240f73




29. You should get verification in the Output window at the bottom center of the screen that the build
succeeded (if your build failed, get your lab instructor to review your work thus far):

Show oukpat From:  Build o _ﬂ ,Jj —1/ =g =

TRAFFIC CONTROLLER FE
TRAFFIC LIGHT CONTROL
Linking for SIMULATOR

MICROZZ0: 0 errari(s), 0 warnhingl(s)
PROJECT: 0 errori(s), 0 warningls)
—————— Euild End --—----

========== Build: 1 succeeded, 0 failed, 0 up-to-date, 0 skipped ==========

Click the Save icon =l to save your work thus far.

30. Next you need to establish communications with the controller before you can download your
program to it. Click on the Connect button. Select the controller from the Connection Browser
screen and click OK:

i
v futobrowse | Fiefresh I

EQ Workstation, BASEIMA-TTEXSXE
-.5'?5 Linx Gateways, Ethernet
--- AB_VBP-1, 1789-A17/A Virtual Chassis
(-4 USB
zBiin] 15, Micros3

| (8] I Cancel
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If successfully connected, the button changes to Disconnect and the Controller Mode is displayed.
Verify that the Controller Mode is Program (Remote). If not, move the Micro830 mode switch (just
below the USB connector) to the right (Program) position and then back to the center (Remote)
position and/or click the Program radio button. Build again as in step 30.

Micro830 Traffic_Light Control-POU | v X

MiCI’OBBﬂ Remate @ Program Major Faulk: Mot Faulked .2 Conmactad
Mode: C Run Disconnect

Controller Mode:  Program (Remote)

; y 2 )
Download — Upload 2080-LC30-16QWB Manuals Help
1l

i l@ 200202000223
Micro830 " [@ tiw st OJ[@ Ao O]

PiEE]

| i e
! [Goooon,
=] “3@@@@@@@@@@@

31. Click on the Download button to initiate the project download:

~MicroB30 | Traffic_Light_Control-POU |
Micro830

! '
Download | Upload

32. You should get verification in the Output window at the bottom of the screen that the download

succeeded (if your download failed, get your lab instructor to review your work thus far):

Show oukput From:  General - _ﬂ ,JJ = =% E

—————— Start Downloading Besource #1 —--————-
—————— Dowmload: 1 succeeded, 0 fajiled, 0 up-to-date, 0 skipped —-——---
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33. Wh en a D& yodwadtto change the controller back to Remote Run?0, &dési c k

Download Confirmation |

Download is Complete. Do you want to
change the controller back to Remote Run?

Yes I Mo

34. Build project as in step 30. Click on the Traffic_Light_Control tab and then click the Start

[Fla » s=(=!

Debugging icon on the menu bar =|start Debugging (FS)] 14 iew the executing program in the

controller. The current state of the Boolean inputs and outputs are shown as True for on and False

for off:
Traffic_Light_Control-POU |

This rung assigns the hicrod30 Y0 to the TRAFFIC COMTROLLER function block,

If the Start Debugging icon on the menu bar is grayed out, then, right click on the Micro830 icon in
Project Organizer and select Build:
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Praject Organizer

Mame: Traffic Light

35. If you momentarily push and release either the Micro830 DIO input button (N_Car_Sensor) or the DI1
input button (S_Car_Sensor), you should see the EW traffic light output change from green (DO5 on)
to yellow (DO4 on) after five seconds, and two seconds later, from yellow to red (DO3 on), at the
same time that the NS traffic light changes from red (DOO on) to green (DO2 on). (Notice that the 1/0
states on the TRAFFIC_CONTROLLER function block are also updated in real time.) Similarly, once
the EW traffic light is red, if you momentarily push and release either the DI3 input button
(E_Car_Sensor) or the DI4 input button (W_Car_Sensor), you should see the NS traffic light output
change from green (DO2 on) to yellow (DO1 on) after five seconds, and two seconds later, from
yellow to red (DOO on), at the same time that the EW traffic light changes from red (DO3 on) to green
(DOS5 on).

il
- _‘>.-

| <

¥
Il

36. Click the Stop Debugging icon on the menu bar [5top Debugging ':ShiFtJ“FS:". Next you are going to

modify the ladder to provide a way to flash the lights in the middle of the night. If the Micro830

controller had the Real Time Clock plug-in installed in it, you could use the Time of Week instruction

to, for instance, flash the lights between 11PMa nd 5 A M. However, it doesnodt,
use the dial potentiometer in the demo kit (which is connected to the analog input plug-in channel 0)

to switch between daytime normal mode and nighttime flashing mode.

37. From the Toolbox in the right-hand screen, click and hold on Block, drag it onto the rung between
the left-hand rail and the TRAFFIC_CONTROLLER function block and release:

Microgz0. Traffic_Light_Control-POU*

This rung assigns the MicroG30 /0

THAFFIC
TRAFFIC_C..
TCE TEE

N_Car.. N5_F.
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38. When the Instruction Block Selector screen appears, select > Comparators and click OK:

Hlnstructiun Block Selector: = =10l x|

— Project : 2080-LC30-160%B

[T Name 4]  Categoy i Twe] B
|| M7 [~ b =

| E Corparatars I Test whether ane

| (B | Comparatars E-3L

- r= Comparators ﬁ‘ Test whether one

q 1 gain Arithrmetic 5F Assigiment Dfiij
1 | *

Dimenzion
L2 ‘#“ * :#“ - ‘#" - E#“
il -
i2 w
ol BOOL *
i oy
Instance: I j Scope: Traffic_Light_Control
Inputs: = EN/ENO I

Show Parameters v

k. Cancel |
-
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39. Click on the top of the input variable block that connects to i1 and you will get a dropdown menu of all
the existing variable names that could be assigned. Scroll down and select _10_P2_Al_00 (for plug-
in slot 2 I/O analog input 00) and enter:

MicroS30 Trafﬁc_Lighl:_EuntruI—Pl]U*|

This rung assigns the Micra830 1/C

TI0_EM_DO_03
10 EM_DO_04
|0 EM DO 05

10_P2_Al_i
TI0 P20z
10 Pz 03 j
TRAFFIC_CONTROLLEF_FE_1 =

40. Similarly, click on the top of the input variable block that connects to i2 and this time type in 32000.
As the potentiometer varies the voltage at the analog input between 0-10 volts, the variable
_10_P2_AIl_00 varies between approximately 0-65000. Therefore, when the potentiometer is
between 0-5, the output 01 of the comparator block will be off and therefore the function block will be
disabled, and when the potentiometer is between 5-10, the output 01 of the comparator block will be
on and therefore the function block will be enabled.

Microg3n.- Traffic_Light_Control-POU*

This rung assigns the MicroS30 1/C

N |

i1

_10_P2_Al_0D

32000
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41. Next drag a Return from the Toolbox onto the rung to the right of the TRAFFIC_CONTROLLER
function block and release. Click once on the Return and then press F1 to bring up the context
sensitive help about this instruction. If you get the following Visual Studio screen first, just click OK:

Online Help Settings ilil

® o Visual Studio 2008

Help is available online from MSDM and third party WWeb sites as well as wour local Help
installation, Cnline conkent includes the latest updates ko the documentation. Help source
choices can be changed in the Options dialog box under [HelpfOnline.

—When launching Help

¥ |se online Help as primary source
If wou are not connecked ko the Internet, local Help is used.,

" Wse lacal Help as primaty source

If ma infermation is awvailable lacally and wow are conmecked ta the Internet, online
Helmis used,

£ Donok use online Help

Read the privacy statement. .

Zancel |

From the Return instruction help we see that HAYou car
I
I

conditional end of a diagram. o and AWhen t hhe eft cor
di agram ends without executing the equations ocated
by connecting a Return to the output of the TRAFFIC_CONTROLLER function block, if the function

block is enabled, no other rungs of ladder in this file will get executed. If the function block is

disabled, then the remaining rungs in this ladder program will get executed. Go ahead and close the

help screen.
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42. Your first rung should now look like this:
Traffic_Light_Control-POU* |

This rung assigns the Micro830 1/0 to the TRAFFIC_CONTROLLER function block.

N_Car. NS R

5 Car. MS.Y.

E_Car.. NS_Gr...

W Ca. EW_R.

EW G..

43. Next you are going to add a rung which will flash the traffic lights when the TRAFFIC_CONTROLLER
function block is disabled (potentiometer/analog input value is not greater than 32000). From the
Toolbox in the right-hand screen, click and hold on Rung and drag it beneath the existing rung and

release:

Toolbosx

k Poinker
[ Rung |
=_ Return

% Jump
TT Branch
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44, Now add a 1 second on/1 second off timer to control the flashing of the red lights in the North/South
direction and the yellow lights in the East/West direction. Drag a Block from the Toolbox and place
it on the new rung. When the Block Selectors cr een appears, enter in Atoo fo
TONOFF for Timer On-Off and click OK:

EZ Instruction Block Selector: TONDFF i [m] B

— Cantraller : 2080LC301 LW EA

[ heme 4] Coeow LT
ta [~ # [~ o#

TOF Time Eﬁ Dff-delay timing
TOM Time Et On-delay timing
i TOMOFF i .E:! Delay an output-on(t
TS Time :IE]‘ Turm on output whe
4 | |
— Parameters

FDATE TIME = ar s
RECGE BOOL = ar -
i Ty
Instance: ITEINEIFF_'I j ¥ Show Parameters
Irputs: 53 I~ EM/END
Scope: Traffic_Light_Control
k. Cancel |

Your rung should look like this so far:

-
N ——
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45. As long as the Input (IN) to the TONOFF is true, then the Elapsed Time (ET) begins timing until the
Elapsed Time equals the Preset Time (PT), at which time the Output (Q) becomes true. When the IN
goes false, the ET resets and begins timing until the ET equals the Preset Time Off (PTOF), at which
time the Q goes false. The caution triangles '*- next to PT and PTOF indicate that either a variable
name or a constant value must be entered into these input blocks. We want this timer to be a 1-
second on/1-second off timer, so click inthetopofthe PTi nput bl oc k T#sod eviiteere i n
means this is a Time constant and 1s indicates 1 second:

TH#1:
__5vSva_CCEXEC ﬂ

__SvSVA_CYCLECHT
__Svsva_CYCLEDATE
__SvSva_KVBCERR

__SvSvia kKVEBPERR
_SwEvA_MAL_ERR_HALT
__5vSvA_MICROCYCLEDATE

_ 5SSy MICROTCYCLURRENT
__Svsvs_MICROTCYCYCTIME ;I

Repeat for the PTOF input block.

46. When the on-timer has timed out and the output Q becomes true, we want the NS_Red_Light (DOO0)
to turn on, as well as the EW_Yellow_Light (DO4). Since there are two outputs to be controlled off of
Q, a parallel branch is needed on the rung. Drag a Branch from the Toolbox onto the rung just right
of the TONOFF:

-

Tils
o —

47. Both DOO and DO4 are to be controlled by TONOFF output Q, so drag a Direct Coil from the
Toolbox to the upper branch and assign variable _IO_EM_DO_00 to it (under I/O i Micro830 tab)
and drag a second Direct Coil from the Toolbox to the lower branch and assign variable
_I0O_EM_DO_04 to it:

" TONOFET ) “I0_EM_DO_00
TONOFF
N e} )
9,
THs _ _I0_EM_DO_04
i ~\
= @,
THs
PTOF
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48. Next, IN needs to turn off once Q turns on in order to trigger the off timer. Therefore, you will add a
Reverse Contact to the left of the TONOFF IN that is controlled by the TONOFF Q bit. Drag a
Reverse Contact to the left of the TONOFF block. When the Variable Selector screen appears,
click on the Local Variables i Traffic_Light_Control tab. If no names appear in the Name column,

click on thefaned Iy omi tshhotuhled isee t he foll owi ng:
Yariable Selector -0l =|
I ame Type Global Scope ——— )  LocalScope ———————
’]TDNDFF_‘I DTDNDFF ~| ’7|Micr0830 | ’]Trafﬁe_Light_Enntml |

Global ariables - Micro830  Local Wariables - Traffic_Light_Cantral I System Yarables - MichBSDI /0 - MichBSDI Defined 'word: 4 I ’I

Dimension
- gEt

Data Type

- gt =

+ TRAFFIC_CONTROLLER_FE_1 TRAFFIC_ -
+ [ToNDFE I I N R
* -
49.Cl i ¢k ®n ttoh e AGNOFFe f tb exmand its variables. Select TONOFF_1.Q and click OK:
Yariable Selector 10| x|
Mame Type Global Scope Local Scope
’7|TDNEIFF_1.D DBDDL | ﬁMicmam} | ﬁnarﬁc_ught_l:nntml =l
Global Yariables - Micro830  Local Vaniables - Tratfic_Light_Contral | System Yarables - MicmBSDI /0 - MicmBSDI Defined 'word: 4 I >I
- gE e - gE - g
+ TRAFFIC_CONTROLLER_FE_1 TRAFFIC_ -
TOMOFF_1 TOMOFF -
TOMOFF_1.1M BOOL IripLt contral
TOMOFF_1.PT TIME On-delay time zetting.
TOMOFF_1.PTOF TIME Qff-delay time zetting.

WY TOMOFF 1.0 BOOL [ | | TRUE, the Programmed Oredelay time is elap
TOMOFF_T1.ET TIME If the Programmed On-delay time iz elapzed anc
TOMOFF_1.PDATE TIME
TOMOFF_1.REDGE BOOL
TOMOFF_1.FEDGE BOOL
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50. Document the rung by double clickingi n t he green s\Wmeethte and typing n
TRAFFIC_CONTROLLER function block is disabled, this rung flashes the North/South red
lights and the East/West yellow lights i 1 second on and 1 second off.0 Your rung 2 shou
like this:

hen the TRAFFIC_COMNTROLLER function block is disabled, this rung flashes the Morth/South red lights and the
Eastyest yellow lights - 1 second on and 1 second off.

TONOFF_1Q " TONOFE T ) _I0_EM_DO_00
TONOFF
—i/ N a O

T#ls S— _I0_EM_DO_04
i I
T = O

T#ls

S

51. Build, Save and Download the updated program. With the controller back in Run mode, test the
program out. As long as the potentiometer is between 5-10, the program should work as before.
However, if the potentiometer is between 0-5, the traffic lights should flash on and off (outputs DOO
and DO4) once a second. Put the potentiometer between 5-10 before going to the next step.

52. Next you will configure the Micro830 serial port for communications with the PanelView Component
(PVc) terminal. Although in the future the PVc terminal will be able to read the Micro830 variables
directly using CIP-based drivers, only the Modbus driver can be used for PVc to Micro830
communications in the first release, and the Micro830 variables must be mapped to Modbus
addresses.
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53. Click on the Micro830 tab to get back to the controller configuration screen and then click on Serial
Port to view the default configuration:

~MicroB30 | Traffic_Light Control-POU |

MichSSU Remote £ Program Major Fault: Mok Faulted
Mode: @& pun Controller Mode:  Run {Remote)
P e
e A R 2080-LC30-16QWB
e ‘aaaaaaaaaaa
Micro830 e (@ Aoy [ @ At

1 2 14 1 2 1 4 5 &
E E: [ W08 Ceamiau A2 21 O

N
\aluladalulalololalolals)

=

" Ceneral — Properties

- Mernory

[=1- Cormunication Paorks Ditiver: IASCII
- Serial Pork
. USE Part Baud Rate: |1'§2IJEI

- Date and Time

- Interrupts Parity: [Mane

- Prakeckion

- Skarkup/Faulks

- Madhbus Mapping

- Embedded IjO

=1+ Plug-In Modules
2080-5ERIALISOL
. 2080-TF4

L L e
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54. Change the Driver to Modbus RTU, the Unit Address to 1, and the Modbus Role to Modbus RTU

Slave:
" Gereral — Propetties
- Mermory
[=]- Cammunication Ports Ciriver: IMn:u:II:nus RTU j

W <crial Port
. UUSE Part Baud Rate: |192EIIII j

- Diake and Time

- Inkerrupts Parity: IN:::ne j

- Proteckion

- Faulks Unit Address: 1

- Modbus Mapping

- Embedded [)0 Modbus Role: IM::u:II:uus RTU Slave j

55. Next click Modbus Mapping. You are going to map the six Micro830 outputs to Modbus Coil
addresses 000001-000006 and four of the inputs to Modbus Contact addresses 100001-100004.
Double click on the é cell under Variable Name:

— Properties
- aeneral .

- Mernary Yariable Marme | DataTyvpe | address | addresses Used
[=]- Comrnunication Por
- Serial Port
- 1ISE Port
- Date and Time
- Interrupks
- Prakteckion
- Faults
- Madbus Mapping
- Embedded IiC
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56. When the Variable Selector screen appears, select 10_EM_DO_00 from the /O 1 Micro830 tab
and click OK:

¥ variable Selector

M amne Type [alabal Scope |
|_I0_EM_DO_00 ’]BDDL =) || |Mierog30 | |]

IJzer Global Y anables - Micro830 I Local “Wanables - NAA I System Yariables - Micro830 140 - Micra230 |

DataType | Dimension Initial ¥ alue Attribute

BooL -] | | |Resdwis
_I0_EM_DO_0m BOOL w Readwrie -
_lI0_EM_DO_nz2 BOOL v Readwiite -
_l0_EM_DO_03 BOOL - Readw/fite  ~
_l0_EM_DO_04 BOOL w Readwrie -
_l0_EM_DO_05 BOOL = Readwiite -
_I0_EM_DI_00 BOOL - Read -
_I0_EM_DI_0n BOOL - Read -
_l0_EM_DI_02 BOOL = Read =
_I0_EM_DI_02 BOOL v Read =
_I0_EM_DI_04 BOOL - Read -
57. Type 000001 under Address and Enter:
- General —Properties
- Memory Yariable Mame | DataType | address | Addresses Lsed
(= Communication Ports _I0_EM_DO_00 000001 000001
- Serial Port
- LUSE Part
- Dake and Time
- Inkerrupks
- Startup/Faulks
Maodbus Mapping

390f73



For the sake of time, the remainder of the Modbus mapping is already completed in the
Modbus_Setup program. You can close your current project, and download the completed program.
The remainder of the Modbus mapping is as follows:

Variable Names _10_EM_DO_01 through _|O_EM_DO_05 to Modbus Coil Addresses 000002-

000006, IO_EM_DI_00 and _IO_EM_DI_01 to Modbus Contact Addresses 100001 and 100002
and |10 _EM DI 03 and IO _EM_DI_04 to Modbus Contact Addresses 100003 and 100004.

" General — Properties
- Memary Yariable Mame | DataType | Address | Addresses Used
[l Commurication Ports IO _EM_ 0000 Boal 000001 000001
Serial Part
| LISB Port _I0_EM_DO_01 Bol 000002 00000z
- Drake and Time _I0_EM_DO_0z Biool 000003 Q00003
- Inkerrupts _10_EM_DO_03 Bool 000004 000004
- SkartupfFaults
- Madbus Mapping _I0_EM_DO_04 Boal 000005 000005
- Embedded Ijo _10_EM_DO_05 Bl 00000 00006
[=I- Plug-In Modules
2080 SERIALISOL _I0_EM_DI_00 Boal 100001 100001
. 2060-TF4 _I0_EM_DI_O1 Bioal 100002 100002
_I0_EM_DI_03 Boal 100003 100003
_I0_EM_DI_0¢ Boal 100004 100004

58. Close your current project. Click File, then Close

File | Edit Wiew Build Det

Mew

I Open

Recent Projects [
Save
Save Project As...

Exit
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59. Click Open under File.

File | Edit WView Tools Ci

Mew
Rerent Proiects 3

60. Select Modbus_Setup.ccwsln

- CE x

OO | . = Lab Files ~ Modbus_Setup - - IEII Search Modbus_Setup D

Organize *  Mew folder = ~ O @

. MetHood ;I Mame * | Date modified | Type
@) PrintHood
(1l Recent
B Saved Games . Modbus_Setup. cowsin 9/28/2011 4:13 PM CCWWSLN File
£ Searches
. SendTo
[@: Start Menu
[ Templates
1M Computer
,.:"‘.ﬂ Floppy Disk Drive
ﬂ_f, Local Disk {C:)
ey DVD RW Drive (C
‘?ﬂ Metwork
@ Control Panel
%] Recyde Bin

| Lab Files
. Modbus_Setup __

| Controller LI 1 | _bI

File name: IMDdbus_Setup.ccwsln j ICCW Projects (*.cowsln) j

| Controller 9/28/2011 4:45 FM File folder

Dpen Cancel |
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61. Now Build, Save and Download the updated program. Then return the Micro830 to Run mode.

Micro830 Remote © Program Major F

Mode: - -

L [ ;'lurnhrl_nwse Refresh I

Download to Controller
kstation, BASEIMA-TTEXSXE
-,5?3 Linx Gateways, Ethernet
--- AB_WBP-1, 1789-A17/A Virtual Chassis
-+ USB
Elm 16, Micrad30, 20804C30-160WE

Micro830

62. Go ahead and power up your PanelView Component terminal now.

63. Within the Device Toolbox, locate the PanelView Component terminal icon as shown below, click
on it, hold and drag it into the Project Organizer:

Device Toalbox

Fanelview Component
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64. Now you can double click on the PanelView Component icon to bring up the new PanelView offline
development software (an emulator is no longer required for offline PVc application development).

PanelYiew Component

Project Crganizer

Mame: Traffic Light

[]I Microg30
----- ’3 Programs

-------- e Global Yariables

:1';: DataTypes

P DesignStation Startup |

D Allen-B

Applications

Mame:
Version:
Mode:

Application Dashboard

PanelView Component

File Transfer Help Quit

Status

Mew Application

Terminal: PanelView C1000

PanelView Component DesignStation 2.1 (1.50)

Platiorm: [2711C-T10C =]

Create & Edit

English | Portugués | Francals | Italiano | Deutsch

Espafiol | eI | =0

Copyright @ 2010 Reckwell Automatien, Inc. All Rights Rezerved.
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65. Next you will transfer the Traffic_Light TFT application to the offline terminal. Click on File
Transfer, then click on New Transfer:

Panel¥iew Component | Wicrog30 | Traffic_Light_Contral-POL* |

Panelview Explorer Startup |

@ Allen-Bradle) PanelView Component

Dashboard Help Quit

File Transfer

Terminal Transfer

Transfer files to and from the terminal storage media

Terminal Cleanup

Delete File Permanently remave files from Internal, SD, or USB storage devices

66. Click on My Computer, then click Next:
File Transfer Wizard

From: My Computer
File:
To

i, Select file source

il Tr=rei=r Cancel
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67. Click on Application, then click Next:
File Transfer Wizard

From: My Computer
File; Application
Tao:

i) Select file type to transfer

I&ﬂ Application

@ User Defined Object

68. Click on é , then click on Desktop, browse to Lab Files\Traffic_Light_TFT.cha and click Open:

Choﬂse File to Upload x|

——— ‘
Guv | . = labFiles - - m I Search Lab Files Fa
Organize =  Mew folder = ~ Ol @'

{#1] Recent ;I MName * | Date modified | Type

® Saved Games

§ searches -/ Modbus_Setup 9/29/20118:09 AM  File folder
@ SendTo || Controller Micro830.Micro830. TRAFFIC_CON...  3/7/2011 11:31 AM 7Z File
@) StartMenu || Traffic_Light.cha 4/5/2011 4:20 PM CHA File
@) Templates B Traffic_Light_TFT.cha 4/5/2011 4:20 PM CHA File

:E,J Computer
L_J“,J Floppy Disk Drive
‘E-? Local Disk (C:)
.5 DVD RW Drive (C
ﬁhﬁ Metwork
@ Control Panel
5] Recyde Bin
. Lab Files
.| Modbus_Setup
. Contraoller
.| Panelview Dev

2 K1 | 2
File name: | Traffic_Light_TFT.cha =] |AnFiles () =]

Open I Cancel |
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Click Next:

File Transfer Wizard

From: My Computer
File: Application - Traffic_Light_TFT.cha
Toe

i) Select file

|C:‘;Users‘;labuser‘;Desktop\,Lab Files\Traffic_Light_TFT.cha

| e I [ G

69. Click on Internal Storage, then click Transfer:

File Transfer Wizard

From: My Computer
File: Application - Traffic_Light_TFT.cha
To:

‘i) Select file destination

D Internal Storage (PWc Design3tation)
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PanelYiew Component

70. Click on Dashboard to return back to the Application Dashboard screen:

P DesignStation Startup |

PanelView Component

File Transfer Help Quit
Application Dashboard

— Applications — Status

Mame:

Version:

Mode:
Traffic_Light_TFT Yes 1.50 2711C-TBT

Terminal: PanelView C500 TFT Color
PanelView Component DesignStation 2.1 (1.50)
Mew Application
’7 Platform: [2711C-T6T =] Create & Edit
English | Portugués | Francais | ltaliano | Deutsch | Espafiol | f#d3r | &30l

Copyright @ 2010 Rockwell Automation, Inc. All Rights Reserved
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71. Now click Edit to view the main screen for this application:

Panel¥iew Component ]

Pc DesignStation Startup  PYe DesignStation - Traffic_Light _TFT |

Settings

Communication

ETE]

Screens .

| Add | BODEEE

* 3 - Screen_3

1001 - Diagnostics

1002 - Alarm Banner

Startup Screen: |3 vI

=

Momentary Maintzined
Push Button Push Button

S

72. Click the Tags tab to view how the PVc tags are mapped to Modbus addresses:

Panel¥iew Component - X
PYc DesignStation Startup  PYe DesignStation - Traffic_Light_TFT |
Settings Communication Tags Screens Security Alarms Recipes Languages™=
- = [ r- L T o
& @ H E ‘ Q ‘ % X ‘ 9 Application Language: IEngllsh (United States) (1033
Sl oro | s | GioaComectons
[ Add Tag |[ Delete Tagis) | Advancec
Tag Name ‘l Data Type Address Controller Description
1 MNS_Red_Light Boolean 000001 PLC-1 Marth - South Red Light tag
2 NS_Green_Light Boolean 000003 PLC-1 Marth - South Green Lighttag
3 [EW_Red_Light Boolean 000004 PLC-1 East-West Red Lighttag
4 |[EW_Green_Light Boolean 000006 PLC-1 East-West Green Light tag
5 [NS_Yellow_Light Boolean 000002 PLC-1 Maorth - South Yellow Lighttag
6 |[EW_Yellow_Light Boolean 000005 PLC-1 East-WestYellow Light tag
7 MN_Car_Sensor Boolean 100001 PLC-1 Indicator tag that indicates that th
8 |5_Car_Sensor Boolean 100002 PLC-1 Indicator tag that indicates that th
9 E_Car_Sensor Boolean 100003 PLC-1 Indicator tag that indicates that th
10 |W_Car_Sensor Boolean 100004 PLC-1 Indicator tag that indicates that th
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73. Click the Communication tab to view how the Modbus serial driver is configured to communicate

with the Micro830:
Panel¥iew Component

Pt DesignSkation Startup  PYc DesignStation - Traffic_Light _TFT |
Communication Tags Screens Security Alarms Recipes IELLTEGEE

4 @ H |.@ ‘% x ‘o Application Language:|Eng|i8h(UnitedStates][‘IDS

| Load Last Saved Driver Configuration |

Frotocol
& Serial |Modbus =
s Ethernet|AIIen-Bra-:IIe‘_w SLC/PLC j

Driver USB | Ethernet

Use Ethernet Encapsulation: -

PanelView Component Settings

Port Baud Rate Data Bits Parity Stop Bits Flow Control Report Errors?

R3232 19200 i Mone 1 Mone I~
Controller Settings
[ AddController || Delete Selected Controllers) |
[Sot by ||Name =l |Ascending J

Name C Type A Timing Description Block Sizes llotl:us TCP Deactivate tags on
nddress exception
FLC-1 IModbus 1

Panel¥iew Component ]_

PYc DesignStation Starkup P4

Settings

D H &

Close Application

74. Now you can click the Close Application icon:

490173



75. Once your PanelView Component terminal has completed powering up, the screen should similarly
appear, but will be reading the live Modbus variables from the Micro830 controller:

W N

5 E

76. Push and hold button DIO for several seconds, and you should see a car appear North of the
intersection, and after five seconds, you should see the green light change to yellow and a couple of
seconds later, see the North/South light change to green, at the same time that the East/West light
has changed to red. Use buttons DI1, DI3 and DI4 to trip the car sensors South, East and West of
the intersection.

W M
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77. A1 t hough
what s ome
Toolbox:

we
of

donod
t he

t have a Power FI

c a p ab idé. iExpane the Drives foldem withimDeYicef f | i ne o

Toolbiox

Discover

=] Catalog

PowerFlex 4

PowerFlex 40

PaovwerFlex 400

PowerFlex 40P

PowerFlex 400P

PowerFlex 4M

e X

dr i

vV e

for

78. Click on the PowerFlex 4M icon, hold and drag it across to the Project Organizer, then release:

Project Organizer

Mame: Traffic Light*

[:II Micra230

| Programs

i Glabal Yariahles

|- DataTypes

.| Function Blocks
-

PowerFlesx M _1*

Panelview Component

you
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79. Double click on the PowerFlex 4M_1 icon and this drive shows up in the Device Configuration

screen:
PowerFlex 4M_1*|’ Micro830 | - X
PowerFlex 4M IS _
Connect Disconnected
i # = O + Iz @
Download Upload  Parameters Properties Wizards Manual Help

eeess
.

1P 110V _25HP
Series: A
Revision: 2.001

Status

Feedback
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80. Click on Parameters to see a list of all the parameters for this drive type. If you were able to
communicate with a real drive, you could Connect to that drive, Upload the current parameter
settings from the drive, make modifications and then Download those changes back to the drive.

A
| ¢ | Name | Units | Inkernal value
2 1 Oukput Freq 0.0 z
2 Conmmanded Freq 0.0 Hz 0
3 Output Current 0.00 4 ]
4 Cutpuk Wolkage 0.0 W 0
5 DiZ Bus voltage n i 1] |
& Dirive Skatus Qo0oooaooaaoa, 0
7 Fault 1 Code 0 1]
g Fault 2 Code 0 1]
9 Fault 3 Code 0 1]
10 Process Display 1] 0
1z Contral Source 1] 1]
13 Conkrl In Skakus Qo0oaaoaoooaoa, ., 0
14 Dig In Staktus Qo0oaaoaoooaoa, ., 0
15 Comm Skatus Qo0oaaoaoooaoa, ., 0
16 Conktral SW Ver 0.00 1]
17 Drive Tyvpe 0 ]
13 Elapsed Run Time 1] x10h 1]
19 Testpaint Daka Qo0oaaoaoooaoa, ., 0
20 Analog In 0-10% 0.0 e 0
21 fnalog In 4-20mé 0.0 o ]
22 Drive Temp 0 C ] -
. | of

530f73




81. If you were connected to an actual drive, you could also take advantage of the available built-in
Wizards, such as the PowerFlex 4M Startup Wizard:

*:':* Available Wizards x|

= Startup Wizards

e PowerFlex 40 Startup Wizard

Select Cancel |
A

Congratulations - you have completed the Micro830 Basics lab!
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Programming the Built Smart Relay Function Blocks in a Micro810

The Micro810 12-point (8 Inputs & 4 Outputs) controller comes with eight Smart Relay function blocks
built-in that can be configured using the optional LCD Display and pushbuttons to control the four relay
outputs, without using any software! These built-in function blocks are:

TON 11 On-delay Timing

CTU T Count Up

DOY i Turning on an output if the value of real-time clock is in the range of Year Time setting.
TOW i Turning on an output if the value of real-time clock is in the range of Day Time setting.
CTD 1 Count Down

TONOF 1 On-delay timing on a true rung, and then Off-delay timing on the false rung.

TP 1 Pulse Timing

TOF i Off-delay Timing

This lab will cover the configurationof t he first four function blocks
application.
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1. The LCD should now display the Micro810 controll erés
controller is currently in RUN mode. The first thing you need to do is change the controller to PROG
mode.

O

RU
1821 T

[- 00000000
81234367
0000

|

Press @ and W simultaneously to enter the Main Menu:

O RU
1822 T

~Mode Switch

5B Function
Variables
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2. Press W to select Mode Switch, then press o to select PROG Mode and press W twice.

[MdSwitch]  RU
~»PROG Mode

BUN Hode
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3. Press @ once and scroll down one usinga. Press W to select SR Function which will take
you to the Smart Relay function blocks for each of the four Outputs. You will now go ahead and
configure four different function blocks and then go back and test out their operation.

B ]

O

FRO
18:48 T

Mode Switch

+5B Function
Variables

4. The first function block displayed on the LCD is for Output O or O00 as displayed flashing in the upper
left corner of the Micro810 screen i it is a Timer ON function block (TON). A TON is used to turn an
output on some time delay after an input has turned on. It has an input trigger (IN), a preset time
value (PT), an elapsed time value (ET) and an output trigger (Q). MM:SS is the default time format
for the PT and the ET. (Other time format options for timers are HH:MM and SS:MS.) When IN turns
on, the ET starts timing. When the ET equals the PT, the ET stops timing and Q turns on. Whenever
IN turns off, Q turns off and the ET resets to zero. If | wanted Output O to be controlled by one of the

other seven choices of function blocks, I would press ° until the cursor was flashing on top of TON.
Then | would press ° or @2 (o select a different function block. However, you are going to use

TON to control Output 0.

]5]5)
TOH
100=-4 IH G0

@2: 30 =FT ET|p=@8: 84

Mi: 5S

e
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5. By default, the PT is set for two minutes, 30 seconds. You are going to change this to zero minutes,

five seconds. Press ° until the flashing cursor is on the 2 to the left of PT. Press & twice to set
the minutes to zero. Likewise, change 30 seconds to 05 seconds. Press W twice to accept and
save your changes. Your LCD should look like this:

B ]

)55
TOH
100=4 IH  ENf=C1E

A@: 85 =\FT ET|p=66: 58

M= 55

—

6. Press ° until the cursor is flashing over O00 in the upper left-hand corner, then press @ once to
display the function block controlling Output 1 (O01). This is a CounT Up function block (CTU). The
CTU has a count input (CLK), a reset input (RESET), a preset value (PV), a counter value (CV) and
an output trigger (Q). When CLK goes from off to on, and CV is less than PV, CV increments by one.
When CV =PV, Q turns on. Whenever RESET is on, CV is cleared back to zero and Q is off.
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7. By default, 102 is assigned to CLK and 103 is assigned to RESET. Press °'until the flashing cursor
is on 102, then press & once to change CLK to Input 1 (101). Next, press S8 once so that the

flashing cursor is on 103, then press & once to change RESET to Input 2 (102). Then press !
until the flashing cursor is to the left of PV. Change 00888 to 00003. Finally, press twice to
accept and save your changes. Your LCD should look like this:

8. Press ° until the cursor is flashing over O01 in the upper left-hand corner, then press @ once to
display the function block controlling Output 2 (002). This is a Time Of Week (TOW) function block.
The TOW has an enable input (EN), a Daily (D/W=0) or Weekly (D/W=1) setting, an On day and time
(ON), an Off day and time (OFF) and an output (Q). With the default settings, as long as Input 4 is
on, Output 2 will be turned on from 9:15AM until 5:30PM each day from Sunday through Wednesday
every week. With only the D/W setting changed from 0 (Daily) to 1 (Weekly), as long as Input 4 is on,
Output 2 will be turned on from 9:15AM Sunday morning until 5:30PM Wednesday afternoon every
week.

I

[ i1}
P

SL-E9 1 ] S
WE=17 2 i
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9. Press ° until the cursor is flashing over 104 to the left of EN, then press @ until Output 1 (001) is

displayed. Next, press S until the cursor is flashing over WE to the left of OFF and press &
change the day to SU. Change the OFF time to 09:16. As long as Output 1 is on, this will turn on
Output 2 every Sunday from 9:15AM until 9:16AM. Press W twice to accept and save your
changes. Your LCD should look like this:

10. Notice the A in the lower right-hand corner of the LCD. The TOW function block actually allows for
four separate sets of on/off times to be configured to control this one output. These are entered as

channels A-D. Press ° until the cursor is flashing over A, then press o to view the pre-
configured TOW blocks for channels B, C and D. You are going to leave them as they are. The Day
Of Year (DOY) function block is the other function that includes four channels. You will look at this
function block next. Press o one more time to put the channel back to A.
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11. Press ° until the cursor is flashing over 002 in the upper left-hand corner, then press @ once to
display the function block controlling Output 3 (O03). This is a Day Of Year (DOY) function block.
The DOY has an enable input (EN), a Yearly (Y/C=0) or Centurial (Y/C=1) setting, an On date (ON),
an Off date (OFF) and an output (Q). With the default settings, as long as Input 6 is on, Output 3 will
be turned on from January 1°" until October 31* in 2009 and again in 2010. With only the Y/C setting
changed from 0 (Yearly) to 1 (Centurial), as long as Input 6 is on, Output 3 will be turned on from
January 1%, 2009 until October 31, 2010.
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12. Press ° until the cursor is flashing over 106 to the left of EN, then press & unii Input 3 (103) is

displayed. Next, press ° until the cursor is flashing over the 0 to the left of Y/C, then press @
once to change Y/C to 1. Finally, change the OFF date to 12/01/01. Now, as long as Input 3 is on,
Output 3 will be turned on from January 1%, 2009 until January 1%, 2012. Press W twice to accept
and save your changes. Your LCD should look like this:
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13. You are now ready to test out the function blocks in Run mode. Press @ once to get back to the
Main Menu:

O PRO
11:8Z T

Mode Switch

+5B Function
Variables
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14. To put the Micro810 into Run mode, scroll up once using @ to the Mode Switch option.

O PRO
11:863 T
»Hode Switch
SPB Function

Variables

[MdSwitch] PROG
PROG Mode
~AUN Mode
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15. Press (&3 once, scroll down once and press W to select SR Function.

16. To test the Timer ON delay function block (TON) controlling Output 0 (which is wired to the blue pilot
light/pushbutton labeled DOO0/DIO beneath the Micro810 controller), press and hold this pushbutton
which turns on Input 0. Notice that the Elapsed Time (ET) in the TON function block begins timing up

to 00:05 seconds, and then pilot light DOO turns on. Release pushbutton DIO and note that pilot light
DOO turns off and ET resets to 00:00.
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