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| E What we are going to do:

« We are going to configure and program a High Speed Counter for Mode 2-
Counter with external direction

« The HSCNT will control immediate outputs when the presets are reached.
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| E Steps for Today’s Assignment

Create a new project

Configure the HSC Function file
Create a HSC Subroutine
Adjust Input Filter Settings
Enter 4 rungs of ladder logic

Transfer your program to the MicroLogix 1100

N S - R A

Monitor and test your program
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| E Basics

« Controlling an AC Drive with Preset Speed and Direction
(Position Feedback with A/B Encoder)

 Definitions:
— Output O/4 --> Speed reference (OFF = high, ON = low Speed)
— QOutput O/5 --> Direction (OFF = forward, ON = reverse)
— Input I/2 --> Reset HSCNT Accumulator

« Timing Diagram:

_ low
Speed high
Direction forward : reverse :
L Lo
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
Encoder Pulses 0 1700 2000 300 O

Copyright © 2007 Rockwell Automation, Inc. All rights reserved. 4



Creating a new “PROJECT”

5 RSLogix 500 Pro == x]
File Wiew Comms Tools ‘Window Help
' DG | [ e ol 1% & W VE|&a|x]r SRS
1.Create New Project | I - IE2I |
OFELINE 4| [MoFoces o [ = T e o o o m e ]
- Select “File > NEW” To Create a File E:E»;‘dlia_omq ¢ [Farces Disablzd [& L

2.Select Controller

- Enter Processor Name “M-LAB4”
- “Click” on “Bul.1763 MicroLogix 1100 Series A

Processor Name:lM-L&B# (]

Pl

. . . Bul 1764 Micrologiz 1500 LEP Series B d Cancel
- (Either double click, or select and then click Bul 1764 Micrologiz 1500 LSP Series C
()K) Bul . 1764 Micrologi=z 1500 ISP Series B Help
Bul 1764 Hicrologiz 1500 LSF Series A

Micrologi=z 1200 Series C (1 or 2 Comm Ports)
Micrologi=z 1200 Series B
Micrologi=x 1200 Series A
Micrologi=x 1100 Series A

3.Save Program Files

- Select “File > Save As”

. . . o » Micrologi=z 1000 Analog
- Type MicroEconomix LAB 4 in the “File name " 1761 MicroLogiz 1000 DH-485-HDSlave

box Bul 1761 Hicrologiz 1000

L . 1747-L404 24-115 VAaC In. 16-RLY Out

- Click “Save 1747-T40B 24-115 VAC In, 16-TRIAC Out
_ Click “Yes” when asked to change the 1747-T40C-F 24-DC SHE In. 16-RLY Out hd

processor name Carmunication settings
B Click “Ok” for revision note box Drriver Proceszzor Mode: Reply Timeout;

AB_DF1-1 = | Decimal (<] _"hoActive.. | [10 (5ec)
Oetal]

Far Help, press F1 00000 APP [READ
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Configure the HSC Function File

" RSLogix 500 Pro - M_LAB4 =& x|
File Edit Wew Search Comms Tools ‘Window Help
B IE R EEE I ===

El--.-.trae%om»«m:»mass El

4. Function Files e
. . . Driver: AB_DF1-1
— Double click on the Function File
in the Project tree o e = —

=] Cortroller

..... i Controller Properties /
o

----- Q Processor Status
----- © Functionfies * || |FTo | PwM | 5T |En |RTC LoD | MM |BH |Cso |ES |ios |

5 N H S C F u n Ct i O n Fi | e %!}é L?h:::;ilgg;antfi;naﬁon E“".;‘\ddress Yalue Description

=-{_1 Program Files

-~ Enlarge the HSCO Function File | - B svso- P
to see all the appropriate || & Le02-

-] Data Files
ﬂ Cross Reference

Param eteI’S ..... [ oo-output

..... [ 1 - mpuT ( 5
..... [ sz-status \
..... [ B3-BMARY
..... [ 74- TMER
..... [ <5 - counTerR
..... [A Re - cONTROL 4 | ﬂ
..... [ w7 - NTEGER
..... [ F&-FLoAT —
-7 Force Files

[ o0-outpUT
[ 1 -meuT
-] Custom Data Monitors
¢ L[l coMO- Untitied
ED Custom Graphical Monitors

L4 [Muser ABit 4 TimeriCourter A InputiOutput £ Compare |

[ COM O - Urtitied = -
| | »[ [ A1\ Fite 2 / Jl4] | ﬂ_‘
For Help, press F1 0:0000  |&PF [READ
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Configure the HSC Function File

6.HSC Parameters

— Enter the following Values to
define the HSCO signals.

- Program File Number: 10, this
defines the subroutine that will be
called (executed) when the HSCO
counts to High/Low preset or
Over/underflow

- Auto start: 1, This defines if the
HSC function automatically starts
whenever the controller enters the
run mode

- Counting Enabled: 1, Used to
enable or disable HSC

- HSC Mode: 2, sets mode to counter
w/external direction

- Output Mask: 48h, defines the
HSC control of outputs 5 and 6

- High/Low presets values

High preset =17

Low preset =0

- Over/Under flow values
Overflow =21
Underflow= -21

" RSLogix 500 Pro - M_LAB4 -8 x|
File Edit Wew Search Comms Tools Window Help
EECIE LR BN IR = =T
OFFLINE #||MoFarces il El 4 TT 3E 36 < 4> 4 6L aEs El
Mo Edits #| |Forces Enabled |#
Driver: AB_DFIA T KIS U ABit 4 Timeriounter 4 InoutOuteut £ Compare | o
= 4 Function Fi - X [
3 1oy xif =10l =
= Project 2| Hst |F'TD |Pwr | sT1 e |RTC |Lco | mmMi JEm | cso |Es |05 | &
+-{Z7 Hel — — (END
0 ko Address I Valug I Description - [
=+ Cortraller EPER T
""" L controller Properties — PFM - Pragram File Murmber 1
----- Q Processar Status L EF - Error Code ]
""" ) F“”CﬁD'_“ Files. - I - User Intermupt Executing i
""" 4 10 configuration - UIE - User Inkermupt Enable 1]
----- Pif: Channel Configuration - UIL - User Interrupt Lost a
=1-{] Program Files - UIP - User Intermupt Pending a a
----- B svso - FE - Function Enabled i} 6
..... B =svsi - &5 - Auto Stark 1
..... & Lap2 —ED - Enar Detected I
.0 Deta Files - CE - Counting Enabled 1 /
_____ B Cross Reference - 5P - Set Parameters a
_____ O] o0 - cuteuT - LPM - Lo_w Preset Mask 1
_____ O 1 - wpuT — HPM - High Preset Mask 1
Pk - Underflow b ask 1
""" 0 s2-s1aUs - OFM - Overfiow Mack 1
----- D o e L1 Lo Prss it [ -Ioix]
""" O 7a- Tmer - HP! - High Preset Interrupt
..... [ ©5- COUNTER - UFI - Underfiow Interrupt | HSC IPTD |Pwm |sT BN |RTC | LoD | MMl | BH/ 0 |Es | 105 |
""" [ Rs - conTRoL — OF1 - Dverflow Interrupt Address | vl D escription
..... [ w7 - WTEGER «| - HP! - High Preset Irtermpt 0
----- [1 Fa-FLoAT - — UFI - Underflaw Interrupt 1]
B {:| Force Files OF! - Overflaw Int : - OF1 - Dverflow [ntermpt 1]
...... [ o0-cutPuT E MEMOW neTuE - LPR - Low Preset Reached 0
...... (O i T - Eﬁ:‘ﬁ -EHightF[']r;se:_Heached g
- - Loun Irechion
|'_‘| D Custom Data Monitors CUF - Underflow 0
¢ [ coma. untieo - OF - Overflow 0
= {:| Custom Graphical Monitors - WD - Mode Done i}
;[ como- untted v - CD - Count Down 0
i |» > ]File 2 / I CU - Count Up i
4 - MOD - PLS file [bitz 15-8) HSC Mode (bits 7-0) | 2 (h)
For Help, press F1 - ACC - Accumulatar 1]
- HIP - High Preset 17
- LOP - Low Preset i]
- OWF - Overflow 21
- UMF - Underflow 21
- OME - Dutput Mazk Bits 48
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Creating a Program File

5° RSLogix 500 Pro - M_LAB4
File Edit “iew Search Comms Tools ‘Window  Help

IR

The High Speed Counter
requires a program file to

|OFFLINE |#| [NoForces  [4] [
be exeCUted on any HSC |N|:| Edits m |F|:|rn::es Enabled H . E
|nterru pt Crriver, AB_DF1-1 N-I:Ide: Oo
- : : - -1 I T
LU -0 ere—re— x
ED -Ejleftl * —Program File —
1 " = il Enter file nurnber(z] ar rangefs] —
7. Neyv Pr ogram File | 553 controler Nre: 1 B Corcl |
- Right click on the Program File  {| = . § Controller Properties Name [0
Folder in the Project Tree and select || = - % Processor Status —
“New” M i i @ Function Files B 2 I \
..... !u!a! I Configuration Adtributes \ Hee
| | I IJEIE izhannel Configuration I” Debug
8.HSCNT File #10
\

- Enter the file number “10” .
. nHi
- Enter the file name “HSCNT” & Lap2- i,;i;vepmgram

- Accept the edits with OK =1 Data Files Propetties. .
----- @ Crozs Referer
..... [ oo- outpur

..... 3 1 -mpuT

..... [ =2-status

..... [ B3-Bmary
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Adjust Input Filter Settings

In order for the High .
Speed Counter INputs to oo T Mf'ff?f@'aamg%” B
recognize the short [ K 3 N, L, S e ooy QT e
impulses of the encoder, JRCE
the input filter time must i~ cor O o 18
be properly configured 9 T R T — |

EJ--HE e Module #0: Bul1763  Micrologix 1100 Series A |

_|T  Embedded General Corfiguration Embedded 10 Corfiguration | Generic Extra Data Corfig I

9.Configure Embedded 1/Os

— Double click on the I/0O Configuration
in the project tree || - g ~ Input Fiter ~ Input Latch
_ Doubleclick on the Bul. 1763 || - 0 nputs 0+1 T e ]
. . R T 7 1 I S - - 13in -
MicroLogix 1100 in thet/Oo || 0 defaut _ e
. . . Inputs 243 | 55 o = [ =Bt 11— Rising -
Configuration window || - 0 — F _B —
..... (B Inputs 4+5 —Bt 2— |Rising -]
= Selec_t the I_Embedded w | - E advConfg | inputs 67| 250US M —Bi3— [Rsng ~
Configuration tab i — 200w r —Bitd4- [Rsng ]
- Change Input 0+1 from “default” For Help, press F1 e 2 B I© Bt 5 |[Rsng *
to “100us” Analog Input Firterl'lz Hz vI T -Eit E-— |Rising hd
. . T —EBit 7~ |Fising vI
- Accept edits with OK

- Exit the I/O configuration window

ITI Cancel Apphy Help |
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Create new rungs
according to previous
labs

10.Reset Accumulator RAC
- Select the “Micro High Spd Cntr” Tab
in the toolbar

— Drag and drop the RAC instruction
to the 1st rung according to the picture

- Specify HSCO and “0”
11.Load HSC Values HSL

- Drag and drop the HSL instruction
to the appropriate place

- Enter the parameters for each rung
according to the picture

12. Counting Direction

- Drag and drop the XIC (XIO at rung 3)
to the assigned place

- Enter the address HSC:0/DIR .

Creating Ladder Logic

Copyright © 2007 Rockwell Automation, Inc. All rights reserved.

DEFLIME Mo Fonees -
Mo Edta Fooes Enshied |4
Diivms AB_DIF1-1
CHAEL 013 =10 = 2100 x]
] Fropect —— —
1 e eset HSCHT .*.cwmuhmnnm sianmi;mc l:urw:-h'urm.ta]:.rm' mputil? Bl
=] Vol [lze HECHT mode 2 For counter wilk external direction
A Conircher Froperies Feses HECHT
ﬂhmnn:rﬂlﬂu& K} e 7
'ICI._ Funclion Fies ] [ R-Eil!l Arcurrufabed Waline
1 o Comnigrntion i ;tm:c—: HSJT:E
B channel Cordigation MIPRE
= (] Program Fies Firel Pass
B sven- i
B =ve1- 4 E
& Lan: 15
A LAD 1D - HECHT
o (L) DetaFles LIM ]11SIL;:I] HEL
B Croces Rinliires anm LEmIL]EI . E\]F Hgg ig;llmh Courger Load s
e L | L4
il o e Se High Preset 17
ek Tesm  HECHLACC Low Preset I
[ =2.=18mu i Crutput High Source 16
O e suery High Lim 1 Crapit Low Soarce 0
[ T4 - TR 1=
O 5. COUNTER
B et LIM HEC HEL
[ b7 - BTECER e : 3
B ra-ruoaT O L Tesl 1 F Hiph Speed Coupter Load
= Lo L 17 DIk HEC Murmbes HECD
= Feich Flis 17¢ }UE}l Preset 20
[ oo - cumsdr Test  HECOACE Lorw Preze 3
[T [ Crniput High Soarce 32
= | Custoin Dot Mordors Hagh Lam 1% Cratat Lowe Sowrce 45
[ cosan - United 19+
(o Cusonh Geiphihl Wondors = w|
£l | o [T Foe 2 f |10 | [
otk prass Fi IE =101
B
LI HEC:0 HEL
ooo3 Litnit Test High Speed Counter Load
Low Litn 1 DIE HEC Murnber HECO
1= High Preset 17
Test HEC:0ACC Low Preset 1]
0= Chutput High Source 16
High Lim 3 Cutput Low Source 0
3=
ooo4 CEND 3
| |




13.Compare instruction LIM

Select the “Compare” Tab
in the toolbar

E LIk | MEQl ERU | HE®R | LE= | GRT | LER | GER | m

[ 41 ¥ £ InputiOutput 3 Compare £ Computeiath 4 MovelLogid

Drag and drop the LIM instruction
to the rungs according to the picture

Specify HSC:0.ACC as Test

Enter Low Lim and High Lim
parameters according to the picture

Creating Ladder Logic

“ii- R5LogH 500 - MICROECOMI 200 LADS.RS5
Be Edt Wew 3sach Comms Took Wedow Help

O & LmE = o

AasmFERan el
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i
DFRLIKE Mo Forees: 4 _:f-tn EI WOTT 10 M 3 b AR M M E
HaEdia Foioes Ensbied (8 b
Diver AB_DF1-1 Hiods | [l Rlser 454 Tires i e
B o HETE
1=+ Project =] B
3 ] Pem et HECHT Accumsalor wien slaring the controler or mamslly by input E
=] Cornbrier e HECHT cnode I For counter wilk escternal direction.
i centrober Propertes
ﬂﬁp—mn‘:ﬂ“ EAlC e
4 Funclion Fies H'..eset Accurmdated Vahee
1} Corngration 'étm'-“' HECE
3l Coriuration MOEeE
=i Pregram Fles Furet Pase
B svso- =
B =vs1- =N
& Lan 13
A LAD 1D - HENT
o e i ooy 5 DR HE b Ly
o L I Ly
0 o0 ourey 5 High Preset 17
O i -t Test  HEC0LACE Lew Preset 0
[ =2 218 i< Cratput High Source 16
O b3 mhsry High Lim 16 Cripiet Low Soarce 0
[ T4 - TR L=
04 s - COUNTER:
| iciilice Lin bl HECD HEL
[ b7 - mTECER: o ; !
e aona Limit el =k High Speed Covrer Load
¥ = Low Lin 17 DR HEC Murnhbes HE=Z20
= () Ferce Flas 17 High Preset 20
O o0 - curer Test  HSCOLACE Low Preset 3
O newen < Cratput High Source 32
= | ] Cusioin Dabs Mondors Hagh Lan 14 Cratpt Low Sowrce 44
[ o0 - Ui 19
(B Custinh Graghical Wandor: | i
il | ] [SET e £ 1= "I-I
For Hedg, prasd Fi So0m |9 [FERD
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Transfer the Program to the Micro

“i RSLogix 500 - MICROPO0N L200LAR.R55
Rz Edt WYiew Search Comims Tooks Hu'dm Heh

14.Save your work DEW@ the - o BN =]
~ Click on the “Save” button E;ﬁm;m AL WL B
H 13 ” P Doenboad. . Hoda | Td| ’:E:I}HIHEHE TereriCounter A npututpat { Compers |
- Click"OK" for revision note box i i | — B
15.Download the Program VT hcrmbar e g el o oy by S 1 E:
n]'IECHT:'nJJ_I.‘H 2 o commier wih esternal dedtlon
_  Select the menu item OFFLINE e "
] E Feset Actumudaled Value

- Select “Download” Chate i
- Click “YES” if/when asked to change 0 i Pist Pass

processor from Run to Program Mode o e
- Click “Yes” if/when asked to change

processor back to RUN Mode

Click “Yes” when asked to go Online
16.Put the Micro into RUN e — e

. - G | %A (VR A O] ]

— Click on the down arrow next to the R T EI s =

word REMOTE PROG e Bl |
~ Select “Run” - gl o 12 -' =

T -7 E
Tk Continucud

Tesk Singhee.,,

P et FESCHT Accumidator when sbirting the corbraler er snantsly by mpis 12 |

i Cortroger
pe HSCHT mode 2 for counter wilh exdtemal duection

s Processmr Sislus

l;:l._ Funchion Files Fezid I-ECNT
! FAC
K2 Corvigumason
El}iulﬂ Confpaon F:#l:! Accamidated Vahe
=l p.- Flez * Counler HaCo

i al o [P m

Bl =v=o-

| —
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Test & Monitor the Program

17. With the controller in “Remote
Run”, you can monitor or edit data

within the controller. This allows: S B R e Al
— Program debugging DFRZ[tme|s = BT = =
— Change data variables while in run Hlf:::’;“ T [T 0
. Girvet AB_DFTA Hods: w!
18. Push Button I:0/0 to see any - =
changes of the accumulator =
. 0 Fureclion Fles Reset HECHNT
19 " Fu n Ctl O n al TeSt % m?;:'l:umm :l::u[ mgﬁfrmr.lﬂmd Walus
With input 1:0/1(external direction) off, Push 780 boreniie : | R
button 1:0/0 (high speed input) on. Verify the 8 s Hsc era [P [T En |RTC [oRT (TR | Al JBe | cso 1S |
HSC accumulator is counting up. i T— [yas T
At 17 --> output O/4 turns ON e et -0 Caun Do i
At 20 --> output O/5 turns ON, output O/4 8 o MO PLS e b 586 HSCHode s 701 21 =
turns OFF D“"’“’;—:f FHIP e Presl. 17 H3C0
Push on I:0/1(external direction), with 1:0/0 1 2o o G a ;
(high speed input) off. Verify the HSC e O Dt Nt i o
accumulator is counting down. D . conitmo L -Lot Pt O 2
At 3 --> output O/4 and O/5 turns ON e B = R
At 0 --> output O/4 and O/5 turns OFF 1 REP Contenratn facs -
L s A Low Lin 17 it HSE Nusnber HEC0
O e -reut 17= High Preset 0
4 ] Custom Dt Harikars Test HEC:DACT Low Preset _3|
B OWO- Unitied = - g‘ Chilgiut ]'LI?JI. Source 3z =
N o o .4 Hich Lim | k| Crutout Lo Source 45 L|-
For Help, press F [oinoch . [RFF [READ
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