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Chapter 11: BRX Do-more! Motion Control and High-speed 1/0

Overview

The purpose of this chapter is to help the user understand the capabilities and flexibility of motion control,
using high-speed inputs and outputs (HSIO) supported by the BRX MPU built-in I/O and the BX-HSIO1/
BX-HSIO2/BX-HSIO4 (referred as BX-HSIO in this chapter for simplification) expansion modules. This
section will show the user the steps needed to setup the I/O for use with the high-speed functions, provide
various wiring examples, detailed programming examples and explain the available high-speed instructions.

On the BRX MPU built-in I/O, all DC Inputs and Outputs (standard and high-speed) can be selected for
use in an HSIO application. However, the standard I/O will work at a lower response time (approximately
120Hz for standard inputs and 110Hz for standard outputs). This flexibility frees up the high-speed inputs
and outputs. For example, in a BRX 18/18E MPU, when setting up a pulse train output (PTO) as step/
direction control to a stepper motor, it is possible to select a high-speed output for the step signal and a
standard output for the direction signal. By doing this, a high-speed output is made available that can be
used for another high-speed output function, such as PWM. On the BX-HSIO expansion modules, the eight
high-speed DC Inputs and eight high-speed DC Outputs available to the module can be selected for use in a
HSIO application. It is not possible to select I/O points outside the BX-HSIO expansion module.

The high-speed inputs are very flexible to meet your application needs. They can work with an input DC
frequency of up to 250kHz (2MHz for BX-HSIO4), as a high-speed counter as well as for simple Edge
timers. High-speed counter values can be used as accurate position feedback and engineered values for rate
and position. The high-speed inputs additionally can be triggers for Interrupt Service Routines (ISRs). The
ISRs can be used to run logic based on events that are too fast for standard input triggers and normal PLC
logic scan times.

NOTE: Interrupts configured in the BX-HSIO expansion modules may have a latency of up to 50us.

The high-speed outputs are also very adaptable to your application needs. They can be switched as fast
as 250kHz for BX-HSIO1 and BX-HSIO2, and up to 2MHz for BX-HSIO4. They also can be used for
position and velocity motion control moves as well as provide a programmable Pulse Width Modulation
(PWM) output. The high-speed outputs facilitate accurate position and velocity moves including homing,
jogging, trapezoid and S-curve moves. Instructions include simple position and velocity moves, to more
complicated electronic camming and gearing, providing additional ways to handle follower type moves. In
addition to the frequency adjustment, the duty cycle can also be adjusted on the PWM output, allowing for
more accurate control of the PWM output signal.
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Overview, continued
The following tables show the BRX platform high-speed input (HSI) specifications.

HSI Specifications

ltem 10/10E 18/18E 36/36E BX-HSIO1 BX-HSI02 BX-HSI04

High Speed TTL
Input Type Sink/Source Differential or
Single Ended

Total Inputs * 6 10 202 8 8 8
High-Speed Inputs 6 10 10 8 8 8
Location X0-X5 X0-X9 X0-X9 Slot dependent
Frequency 0 to 250kHz 0 to 2MHz
Minimum Pulse width 0.5 us 125ns
Off to On Response < 2us 125ns
On to Off Response < 2us 125ns

1. Refer to the specific wiring chapter for the discrete input specs of the specific model you are using.
2. BRX MPU standard inputs may be used with high-speed functions, but at lower response frequencies of approximately 120Hz.

High-speed Input Function

Functions Available User Selected Options
BX-HSIO1 R Inpytsd1 Reset Position Rate
- equire ibi . o
MPU BX-HSI02 BX-HSI04 q Input Capture | Inhibit | Rotary Scaling?| Scaling?|
Up Counter 1 optional
p N/A (op )
Down Counter 1 (optional)
Quad Counter 2
Bidirectional i
2 optional

Counter 1Input | 1Input | 1 Input (op )
Up/Down Counter | Up to 3 Upto4 Upto4 2 is used | isused | is used
Edge Timer 1
Edge Timer .
(Duration) 1 N/A N/A (optional)
Dual Edge Timer 2
Pulse Catch 1 N/A N/A N/A N/A
External Interrupt
Triggers

Event Trigger 4 4 4 Aya||ab|e

inputs
Timer Trigger 4 4 N/A
N/A

Match Register 4 4

Input Filters Able to filter all inputs

1. BRX MPU standard inputs may be used with high-speed functions, but at lower response frequencies of approximately 120Hz.
2. Only one scaling option can be used at any given time. If Position scaling is used, Rate scaling is not available, and vice versa.

Table Driven Inputs

Functions Available Outputs

BX-HSIO1 o1
BX-HSI02 Required

Inputs Required Instructions

MPU BX-HSI04

Reference to (one)
Axis Position or (one)
High-Speed Counter/

Timer Accumulator

Preset Table 1 TDOPRESET

Upto4 Upto4 Upto4
Reference to (one)

Axis Position or (one)
High-Speed Counter/
Timer Accumulator

Programmable Limit Switch 1 TDOPLS

1. BRX MPU standard outputs may be used with high-speed functions, but at lower response frequencies of approximately 110Hz. Use of relay outputs is
not recommended.
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Overview, continued
The following tables show the BRX platform high-speed output (HSO) specifications.

HSO Specifications
ltem 10/10E 18/18E 36/36E BX-HSIO1 BX-HSI102 BX-HSI04
High Speed
Output Type Sink or Source 2 Sink Source TTI;PiSfifssr;legtial
Ended
Total Outputs'-2 4 8 16 2 8 8
High-Speed Outputs 2 4 8 8 8
Location YO0-Y1 YO0-Y3 YO0-Y7 Slot dependent
Off to On Response < 2us 125ns
On to Off Response < 2us 125ns
Max Switching Frequency 110mmc:abt!(|a;;215000kkl-|l_lzz 2MHz

1. Refer to the specific wiring chapter for the discrete output specs of the specific model you are using.
2. BRX MPU standard outputs may be used with high-speed functions, but at lower response frequencies of approximately 110Hz.

High-speed Output Function

Functions Available?

Outputs . .
BX-HSIO1 Required’ Profile/Instruction
£ equired
MPU BX-HSI02 BX-HSI04 q
. Upto 4 Upto 4 Upto 4
et Qi (1 virtual and 3 axis) | (1 virtual and 3 axis) | (1 virtual and 3 axis)
Virtual Axis Up to 4 Up to 4 Upto 4 N/A . .
— Trapezoid, Velocity,
Step/Direction Electronic Camming,
CW/CCW Upto 3 Upto 3 Upto 3 2 Electronic Gearing,
Following, Homing
Quadrature
Pulse Width Modulation (PWM) Upto 3 Up to 4 Up to 4 1 N/A

1. BRX MPU standard outputs may be used with high-speed functions, but at lower response frequencies of approximately 110Hz. Use of relay outputs is not

recommended.

2. This is the total number of functions. On the BRX MPU, a combination of high-speed outputs and standard outputs may be used UP TO this total.

Unsuitable Applications

There are situations where HSIO is not an appropriate control choice:

* Mechanical contacts used as counter or encoder inputs: Reliable readings are not possible using
mechanical contacts. The bounce of mechanical contacts will cause the High-speed input to see more

edges than intended.

¢ Direct connection to TTL, line driver or differential encoders, other than with the BX-HSIO4:
A BX-HSIO1 or BX-HSIO2 high-speed input cannot accept these low voltage inputs directly.
(Consider using a BX-HSIOA4, or using the FC-ISO-C signal conditioner to be able to input these
signal types to these modules.)

* Absolute encoders are not suitable for use with the high speed inputs of the BRX.
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BRX Wiring Examples: High-Speed Inputs

Quadrature Encoder Input
BRX MPU Wiring
BRX MPU Input BRX MPU Input
1C X0 X1 X2 X3 X4 1C X0 X1 X2 X3 X4
NNV QOO
Sinking { Sourcing {
Encoder A Encoder A

9-30 VDC ) 9-30 VDC

BX-HSIO1/BX-HSIO2 Wiring

9-30 VDC +| |
| I

Encoder
Sourcing

18] 1c
ES] xo
e x1
E1lel x2
9-30 VDC I|+ :% Zz
1S x4
e x5
E1S] xe
el x7

Encoder
Sinking

BX-HSI01/
BX-HSI02 Input
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BRX Wiring Examples: High-Speed Inputs, continued

Sinking

v

NPN/PNP Input Example
BRX MPU Wiring
BRX MPU Input
1C X0 X1 X2 X3|2C X4 X5 X6 x7J
NN
Signal [ Signal
Sourcing 7
{} 9-30 VDC
jb{ I—_
}_“ 9-30 VDC +__
|
BX-HSIO1/BX-HSIO2 Wiring
+ }%o vDC
PNP . e ic
Sourcing Signal —EIE] xo
X1
9-30 VDC }.*._J X2
ag xs
_NPN -
Sinking signal  —ET[6)] x
el xs
e xe
X7

1 1 -6 I BRX User Manual, 4th Edition, Rev. T
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BRX Wiring Examples: High-Speed Inputs, continued
Differential Line Driver Encoder Input to BRX MPU

BRX MPU Input
Differential Line

Driver Encoder I
A == | nC X0 X1 X2 X3 X4
: AN OO0
— +Bi
B s |
z i 9-30 VDC
-Zi I
S o ! COM
=| com I |
—I—‘ J r _@'—_\H-- %
+ =| (v
| Y=
L | | L | | | | @ Ao \
ISOLATION = . g
BOUNDARY =| (&
= 20
= V)
= oV
=| |,
FC-ISO-C

FC-ISO-C Dipswitch Settings

f— DIP Switch 1

) y <10

RLog Y §E [InputpiP]1]2]3]4]5]6]7[8]

renel 11 [Sewe D111 1[0]0loo]o]
-' 12345678

B 7 8 8 4.3 31 DIP ON|
——— DIP Switches

DIP Switch 2

[ouputDiPT 1] 2[3]4[5]6]7]8]
[ Setup [oJo[oJofo]o]o]o]

AN\ 11774

T
123456738
DIP ONL

DIP Switches
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BRX Wiring Examples: High-Speed Inputs, continued
Differential Line Driver Encoder Input to BX-HSIO1/BX-HSIO2

Differential Line '
Driver Encoder |
FC-ISO-C I
= || | BX-HSIOA/
= 5] BX-HSI02
= =] 1 Input
= [z | J 18] o
= T = E8]
=] Jov I EE'XZ
= E Ol
ve X
ISOLATION ={ LIS 2c
BOUNDARY = |= [ X“
= Z0 = X5
= |z | 0
=] Jov l Ol x
L= SN
FC-ISO-C |

FC-ISO-C Dipswitch Settings

DIP Switch 1

[inputDiP[1]2]3]4[5]6[7[8]
[ setup [1]1] 1000 ]o]0]
LLLIFFT
12345678
DIP ON
DIP Switches

DIP Switch 2

[ouputDiP[ 1] 2[3]4[5]6]7]8]
[ setup [ofo]ofoJofofo]o]

T, R

DIP Switches
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BRX Wiring Examples: High-Speed Inputs, continued

ZIPLink Terminal Block Wiring Connections for BX-HSIO4

Wiring Connections for ZL-RTB40 Terminal Block

MODULE LABELS LEVEL
INO-|IN1-|IN2- | IN3- | COM|IN4- |IN5-|IN6-|IN7-|COM  OUTO- OUT1- OUT2-|OUT3- COM OUT4-|OUT5-|OUT6-|OUT7-|COM | UPPER
INO+|IN 1+|IN 2+|IN 3+ COM |IN 4+ |IN 5+ | IN 6+ | IN 7+ | COM | OUT 0+|OUT 1+|OUT 2+|OUT 3+| COM |OUT 4+ | OUT 5+ OUT 6+ OUT 7+ COM | LOWER
TERMINAL BLOCK LABEL SHEET FOR ZIPLINK CABLE ZL-BX-CBL-40-xS

BX-HSI04

Wiring Connections for ZL-RTB40-1 Terminal Block

MODULE LABELS LEVEL

COM COM COM COM CoM CcoM CoM CoM UPPER
BX-HSIO4 | INO- | IN1-|IN2-|IN3-|IN4-|IN5- | IN6-|IN7-|OUTO-| OUT1-| OUT2- | OUT 3- | OUT4- | OUT5- | OUT6- | OUT7- | MIDDLE
INO+ | IN1+ | IN2+ | IN3+ [ IN4+ | IN5+ | IN6+ | IN 7+ | OUT 0+| OUT 1+ | OUT 2+ | OUT 3+ | OUT 4+ | OUT 5+ | OUT 6+ | OUT 7+| LOWER
TERMINAL BLOCK LABEL SHEET FOR ZIPLINK CABLE ZL-BX-CBL-40-xS

Differential 5V Encoder Input to BX-HSIO4

To prevent damage to 5V inputs,
do not exceed 6.8V or 30 mA on inputs

Encoder with 5V
Line Drivers BX-HSIO-4

IN 0 694 Ohm

/ N\
somri 10 >5 0 [ )
Belden 3105A shielded,
/' twisted pajr,
N\

low capacitance.

Tie shield to panel
ground this end. Dead head shield this end.
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BRX Wiring Examples: High-speed Outputs

SureServo Driver Wiring Example

BRX MPU Wiring

VvDD
PULL HI :l
PULSE
/PULSE

B \

SIGN
ISIGN |—
COM-

Sure Servo Drive wired
to Sinking Outputs

WV

1C YO Y1 Y2 Y3

)

BRX MPU Output

BX-HSIO1/BX-HSIO2 Wiring

Sure Servo
Drive
Sinking

Sure Servo
Drive
Sinking

el xe
Ole] x
PUL\[DI-E: H S 8] 1c
PULSE 8] vo
JPULSE +— Ee)] v
SIGN e v2
com. |- e
El&] 2c
,— Ee] v+
Efe] vs
PUL\II_DI-II)I N L] vo
PULSE el v
JPULSE +—
SIGN
ISIGN +—
COM-

BX-HSIO1 Output

VDD
PULLHI
PULSE
/PULSE
SIGN
ISIGN

1kQ

1kQ

]

Sure Servo Drive wired

COM-

to Sourcing Outputs
Note:
VDD = 24VDC
1kQ resistor is needed for
servo to handle this voltage.

1kQ resistors are not needed
if a 5VDC source is used.

P®®®®®

1C YO Y1 Y2 Y3

i

5-36 VDC [l xe
VoD Os x
PULLHI
Sure Servo | pPuLsE 1KQ e 1c
Drive | /PULSE Yo
Soursing | 8% 1 o —{EE
com. Ol v2
5-36 VDC LIS} s
VDD E1S] 2¢
PULLHI va
Sure Servo | PULSE 1KQ ElS] s
Drive | /PULSE e ve
Sourcing SIGN 1KQ OB v
ISIGN | —¢
COM-

Note: VDD = 24VDC — 1KQ resistor is needed for servo to handle
this voltage. The 1KQ resistors are not needed if a 5VDC

source is used.

BX-HSIO2 O

utput

11'10 I BRX User Manual, 4th Edition, Rev. T
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BRX Wiring Examples: High-Speed Outputs, continued
Stepper Drive Wiring Example

BRX MPU Wiring

DIR - DIR -

DIR + DIR +
STEP - _L STEP -
STEP+ STEP+

Stepper Drive Stepper Drive
Sinking 5-36 VDC .rg Sourcing
+
5-36 VDC
T

WAV ®®®®®1

1C YO Y1 Y2 Y3 1C YO Y1 Y2 Y3

TITL

BRX MPU Output

BX-HSIO1/BX-HSIO2 Wiring

5-36 VDC

step+ || — B8 © sTEP+ [ [ T o
Stepper Drive | STEP- — ETle] vo Stepper Drive | STEP- Yo
Sinking | DR+ 4,— v Sourcing | DIR+ Elg] v
DIR - O8] v2 oiR- H v2
5-36 VDC Oe] y3 5-36 VDC Ole] v
STEP+ —J—ﬂ ——HETB)] 2¢ STEP+ |+_.{\9_ 2C
Stepper Drive | STEP- B e v+ Stepper Drive | STEP- % v
Sinking | DR+ 4,— Y5 Sourcing | DIR+ Eilel vs
DIR - Y6 DIR - [ Y6
8] vr Y7

BX-HSIO1 Output BX-HSIO2 Output

BRX User Manual, 4th Edition, Rev. T I 1 1 - 1 1
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BRX Wiring Examples: High-Speed Outputs, continued
BRX MPU with Sinking Outputs to Stepper/Servo Drive Input

Detailed output wiring example between a BRX MPU and the SureStep Stepping System components.

Step Motor
Power Supply
STP-PWR-xxxx
(o]
sSpe e
= @2
(é%_
+
&
_ 0VvDC
8 @ N WY
5) @ WY
Step Motor Drive
|
STP-DRV-xxxx EN- ||@®+— N/C
EN+ ||@+— N/C Y1
L. ®||vbc+ DIR- ||&® U
Cable Color Code ®||voc- DIR+ || @ YO
Term | Wire |[Pin # || A+ STEP- ||6 J—
A+ [ Red | 1 &)||A- STEP+ | (€9
A- | White | 2 +5VDC
B+ |Green| 3 ®| B+
B— |Black | 4 &®||B-
Jvﬁhhé?g;g%?” Extension Cable ®®®®®
_— with Connector
STP-EXT(H)-020 1C YO Y1 Y2 Y3
Connector
]
3
Step Motor 2 3 4
STP-MTR(H)-XXXXX  Front View BRX MPU Sinking

Output

Wiring Diagram for a BRX MPU Using the SureStep Stepping System Components.
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BRX Wiring Examples: High-Speed Outputs, continued
BX-HSIO1 with Sinking Outputs to Stepper/Servo Drive Input

Detailed output wiring example between a BX-HSIO1 and the SureStep Stepping System components.

Step Motor
Power Supply
|
STP-PWR-xxxx
GND -
o [
Jo ® L2 H
SXEL T
<~ ||® 2
Sffe-
x[@r
— 0VvDC
8 @+ WY
L(>'> @ W\ /\
Step Motor Drive I {] 1C
|
STP-DRV-xxxx EN- ||@+— N/IC ! {] YO
EN+ | (@ N/C Y1
~——{&®||voc+ DIR- ||@® \E € I ‘@ Y1
Cable Color Code $9)||vDC- DIR+ | (@8>
YO0
Term | Wire [Pin# )| |A+ STEP- ||&® P E”@ Y2
A+ | Red 1 3®)||A- STEP+ |G
A— | Whit, 2 +5VDC )
Ak @ Y3
B- |Black | 4 ®)|[B- |~
12" Motor Pigtail Extension Cabl BX-HSI01 Sinking
with Connector xtension &ale Output

with Connector
/STP-EXT(H)-OZO

Connector

(-

Step Motor )
STP-MTR(H)-XXXXX  Front

iew

Wiring Diagram for a BX-HS101 Using the SureStep Stepping System Components.
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BRX Wiring Examples: High-Speed Outputs, continued
BRX MPU with Sourcing Outputs to Stepper/Servo Drive Input

Detailed output wiring example between a BRX MPU and the SureStep Stepping System components.

Step Motor
Power Supply
STP-PWR-xxxx
T5]GND| , «
2, IS g
N L2 y O
s< @u o
N
. &}
@ Q
S8
sl
1) _ 0VvDC
[a] @ + WY L
?) @ W\
Step Motor Drive +5VDC
|
STP-DRV-xxxx EN- ||@— N/C
EN+ | |G+ N/C
2l &)||vDC+ DIR- ||&® 1 vi
Cable Color Code ®)||vDC- DIR+ ||&® 7Y
Term | Wire |Pin # || A+ STEP- ||&® o
A+ | Red | 1 )||A- STEP+ ||& N
A- | White | 2 ®||e+
B+ |Green| 3
B— | Black | 4 |8~
\]v?th'\é%tr?;gé?ot?” Extension Cable
__—with Connector D®®®®®

STP-EXT(H)-020

)

/ Connector

1C YO Y1 Y2 Y3
]
3
Step Motor 25 3 4
STP-MTR(H)20000 " Front View BRX MPU Sourcing
Output

Wiring Diagram for a BRX MPU Using SureStep Stepping System Components.
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BRX Wiring Examples: High-Speed Outputs, continued
BX-HSIO2 with Sourcing Outputs to Stepper/Servo Drive Input

Detailed output wiring example between a BX-HSIO2 and the SureStep Stepping System components.

Step Motor
Power Supply
|

STP-PWR-xxxx
GND| , «
o [}
Jo 2 L2 |3
SSi& e
g ) Q
<Ein
+
5|®
— 0VDC
§ @ + W\ L
[T} @ \WV\Y
Step Motor Drive +5VDC T T~
= ic
STP-DRV-xxxx EN- ||@+— N/IC D‘[‘]
EN+ ||@+— N/IC I ‘@ YO
— ®)||vDC+ DIR- (|62 1 vi
Cable Color Code || voc- DIR+ —— e Y1
Term | Wire |Pin# || A+ STEP- ||&®
SaTCAR ol el © |08
A- | White [ 2
B+ |Green| 3 | B+ =
12‘;1I\él:otor Pigtail Extension Cable .
with Connector _— with Connector BX-HSIO2 Sourcmg
STP-EXT(H)-020 Output
Connector
]
3
0g
Step Motor 5 1

STP-MTR(H)00XX  Front View

Wiring Diagram for a BX-HS102 Using SureStep Stepping System Components.
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BRX Wiring Examples: High-Speed Outputs, continued

Line Driver Pulse Output from BX-HSIO4

Receivers

"

Belden 3107A shielded,
twisted 1.5 pair,

low capacitance.

"

SHLD Dead head shield
th|s end
T|e shield to panel
ground this end only.

BX-HSIO-4 to SureStep

BX-HSI0-4 —/7|7 SureStep Driver #1
OUT 0- )—+— (f\) 7) STEP -
OUT 0+ () \—/ () STEP +
OuT 1- @—i@ 7\ 7) DIR +
OUT 1+ O A (V) X 7) DIR -
SHLD @—;'7 /;7 X tBV\ilsdtZg 2;ﬁ5A shielded,
low capacitance.

—/7|7 SureStep Driver #2
ouT 2- )—}—=— (f\) 7) STEP -
OUT 2+ () \—/ () STEP +
OUT 3- )—+— = 7) DIR +
OUT 3+ @—:(:) (V) >< 7) DIR -

Dead head shield
this end.
Tie shield to panel

ground this end only.
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BRX Wiring Examples: High-Speed Outputs, continued

BX-HSIO-4 to SureServo

BX-HSIO-4

SureServo Drive

OUT 0-
OUT 0+

OUT 1-O
OUT 1+ (A
SHLD 7

Belden 3105A shielded,

twisted pair,
/ low capacitance.
) o—

O O—

¢»VvDD

¢»PULL HI
/) IPULSE
/) PULSE

¢) COM-
/) ISIGN
/) SIGN
¢) COM-

77|7 /7];\ Tie shield to panel

ground this end.

Dead head shield
this end.

BX-HSIO-4 to Sourcing Input Device with Internal Power Supply

BX-HSIO-4 Sourcing Input Device with Internal P/S
Belden 3105A shielded, 7)VDD
twisted pair,

/ low capacitance. &

OuUT 0-O

COM

OUT 1-(
COM
SHLD 7

<5

5+ &

N

BRX User Manual, 4th Edition, Rev. T

/7]'7\ Tie shield to panel
ground this end.

/ <5 ) IPULSE
Qi[:{:%gcom_

¢»)VvDD

Y

@;—@ISIGN
L7) COM-

Dead head shield

this end.
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Available High-Speed Input and Output Features

The following High-Speed input and output features are available on the BRX Do-more! MPUs and the
BX-HSIO specialty modules. Reference the specific numbered topic listed below for directions on configuring
that feature.

1. Input Filters
2. Interrupt Setup (BRX MPUs Only)
a. Setup Input Interrupts
b. Setup Timer Interrupts
c. Setup Match Register Interrupts
d. Interrupt Instructions
3. High-Speed Counting, Timing and Pulse Catch
a. Counters
b. Timers
i. Interval Scaling
c. Pulse Catch
4. Table Driven Outputs
a. Preset Tables
b. Programmable Limit Switch (PLS)
5. Outputs
a. Axis/Pulse Outputs
b. PWM (Pulse Width Modulation)
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Access Setup High Speed 1/0 page
BRX MPU
For High-Speed input and output setup:

* Go to Do-more! Designer (a) menu — PLC > System Configuration. In the System Configuration
window or click on the (b) Configure icon, select (c) BRX Local I/O option under the Configuration
Entries panel. Click on the (d) High Speed I/0 button.

* From the system dashboard you can click (e¢) HSIO on the left side of the PLC image.

FIFL 1ok

Home
= P =" 1 crop . . ~ANOODE A

- . A ropy
= ol 0 fiad A .

paste Soct| o) e X Q Brushes ]

-
File Edt Semch View Tools | PLC | Debug Window Help
) & "
& ‘ \“\ ¥ # Disconnect.
. | @ Re-open Session..
e 2 w Link Infe...
. Gl e Gl | Lnkinfe
; New Online {

Project Browser | & Device List.
; Program Check...

—_— e
-} Control Logic <sorted by type L Browse PLC File Systems..
@i $Main

‘ BD 5ystem Tasis B Creste PLC image Fie..
@1 BB Unused System Tasks | ] Update Firmware...

B Tasks % TDO Preset Table. -

E Programs = TDO Programmale Limit Switch... . )
] 5 Subroutines s g i" XY ﬁ

Auis Cam Table...
B3 interrupt Service Routines .
= @® Configuration B PLC Modes.. Ctri=Shift R Mode info  Configure Devices

[ Memory <sorted by func| G System Information...

& v Forces (Disabled) #w [Sistem Configuration—. |

e cru @ Wemory Configuration..
B Devices
g ) Ly Unassigned Nicknames | ~ St PLC Clock-
{53 Took A Password...
‘g System Configuration | &  Reinitialize PLC 0.
System Info g
i} & Password Config Defau] > 1% PLC Memory..
@  Launch Do-more Simulator
System Configuration
Gonfiguration Eniries
CPU Configuration
£1-1/0 Configuration
& BRY Local 10 Master
R Loca 1]
Moduie Canfiguration(s)
-~ Device Configuration
160 Mappings
Memary Configuration

Manusl Crboard High Speed

Wihen the [/ Master is set to Manual” 110 can Ij¢ Select bo configure high speed inputs {counters, Figh speed 10...
configuration mode, use “Scan 10" to read the ‘timers, etc) and outputs (pulse train, presets,

aument anboard 1/0) type. WM, etc) on equpped CPUs.

Input Fiters Analog

ERX uses digital fitering for all dscrete nputs, Select Fiters... Select to configure analog channels on CPUs T
to configure input response tme. equipped with andlog 1/0.

Interrupt Triggers

BRX can fire intermupt routines by input events, Intemupts. .

tmers, and register comparisons. Select to canfigure

triggers

HSIO

Lo | = = Interrupts

TTETTanETN rrnl'l?"
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Access Setup High Speed 1/0 page, continued

The Setup BRX High Speed 1/0 page for the MPU built-in I/0O comes up.

Input Functions (CounterTimerPulse Catch)

Function 1: Disabled
Function 2: Disabled

Function 3: Disabled

Setup BRX High Speed I/O

AxisfPulse Outputs
Axiz 0: @Axis0 - Virtual Axis
Axis 1: @Axis1 - Virtual Axis (Outputs disabled)

Axis 2 @Axis2 - Virtual Axis (Outputs disabled)

Axis 3 @Axis3 - Virtual Axis (Outputs disabled)

PWM Outputs

PWM 1: Dizabled
PUWM 2t Disabled
PWM 3: Disabled
Table Driven Qutputs
Table 1: Disabled
Table 2: Disabled
Table 3: Disabled

Table 4 Disabled

0.4
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Function 1...

Function 2...

Function 3...

Axis 1...

Axis 2...

Axis 3...

PWM 1...

PWM 2...
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Table 1...
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Table 4...
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Access Setup High Speed 1/0 page, continued

BX-HSIO1/BX-HSIO2/BX-HSIO4
For High-Speed input and output setup:

* From the system dashboard left or right-click on the (a) BX-HSIO expansion module and click on

the (b) Configure Module link.

HSIC 3

-

Interrupts m

=
£l
&
o

) @
=
e
g
N
] we
-I. =
=t
wsl F
1 '

|

Delete Module

b .Configure Module @

Yiew Manual ¥

View Specs J

The Setup BX-HSIO Module page for the BX-HSIO expansion module I/O comes up.

Module Configuration
Name: 10 001

Setup BX-HSIO Module

Input Response Times
Filters...
HSIO Functions ] Interrupt Functions ]

Input Functions (Counter/Timer Pulse Catch)

m Disabled
m Disabled
m Disabled
m Disabled

Axis/Pulse Outputs

@HSIO_001_Axis0 - Virtual Axis

@HSIO_001_Axis1 - Virtual Axis (Outputs disabled)

Axis 1...
Axis 2... @HSIO_001_Axis2 - Virtual Axis (Outputs disabled)
Axis 3... @HSIO_001_Axis3 - Virtual Axis (Outputs disabled)

Info: |Module Type: BX-HSIO Assigned to: BRX Local I/O Master : BRX Local IO : Slot 1

PWM Cutputs

M Disabled
M Disabled
M Disabled
M Disabled
Table Driven Outputs
Table 1... Disabled
m Disabled
m Disabled
m Disabled

o]

Cancel | Help |
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1. Input Filters
BRX MPU

In the System Configuration window, select (a) the BRX Local I/O option under the Configuration Entries
panel. The on-board discrete inputs on all of the BRX hardware platforms can be configured to use (b) input
filters.

System Configuration “

Configuration Entries i BRX Onboard IfO

¢+ CPU Configuration
- 1/0 Configuration

i [E1-BR¥ Local 1/O Master
‘.- Module Configuration(s)
Device Configuration

IO Mappings

t.- Memory Configuration

—Manual Onboard Scan —High Speed I[jO
When the 1j0 Master is set to "Manual” 1f0 Scan IO | Select to configure high speed inputs (counters, High speed I/O...
configuration mode, use "Scan If0” to read the / timers, etc) and outputs (pulse train, presets, et
current onboard 1/O type. FWM, etc) on equipped CPUs.

Input Filters KE)\ ~Analog
BRX uses digital filtering for all discrete inputs. Select " Filters... | Select to configure analog channels on CPUs Analog...
to configure input response time. equipped with analog If0.

Interrupt Triggers
BRX can fire interrupt routines by input events, Interrupts. . |
timers, and register comparisons. Select to configure
triggers.

Ok I Cancel Help

BX-HSIO1/BX-HSIO2/BX-HSIO4

In the Setup BX-HSIO window, select (a) the Filters button. The on-board discrete inputs on the BX-HSIO1
and BX-HSIO2 can be configured to use input filtering.

Setup BX-HSIO Module E

r~Module Configuration
Mame: I ISIO 001

Info: I Module Type: BX-HSIO  Assigned to: BRX Local I/O Master : BRX Local 1/O : Slot 1

r~ Input Response Times

Filters... ‘ a }

HSIO Functions | Interrupt Functions |

r~ Input Functions {Counter [Timer /Pulse Catch) ~PWM Outputs

Function 1... | Disabled pum .. | Piabled
Function 2... Plsablad PWM 2... Plsab\ed
Function 3... Pisabled PWM 3... Pisab\ed
Function 2., Pisabled PWM 4... Pisab\ed
i~ AxisfPulse Outputs i~ Table Driven Outputs
|@H510_00 1_Axis0 - Virtual Axis Table 1... Pisab\ed

Axis 1... |@HSIO_00 1_Axis1 - Virtual Axis (Outputs disabled) Table 2... Pisab\ed
AXiS 2... |@HSID_[]U 1_Axis2 - Virtual Axis (Outputs disabled) Table 3... Plsah\ed
Axis 3. |@HSID,001J\)¢i53—V|rma\ Axis (Outputs disabled) Thic % Pisab\ed

[o]'4 I Cancel | Help |
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1. Input Filters, continued
Filter Setup

Filters are typically used on inputs that are operating in electrically noisy environments to remove “false
positives”. This is accomplished by requiring the input signal remain above the input hardware threshold level
longer than the filter time so the CPU will see that input as ON. Once ON, it must be OFF for more than

the filter time before the CPU will see that input as OFE.

ON

Input Signal

OFF

ON

Input sent
to the CPU

OFF

Filter
; Time

Filter
Time

Filter
Time

Clicking on Filters opens the Sezup Discrete Input Response Times dialog box (below).

Setup Discrete Input Response Times

Choose Preferred Filter Scale

Input 0: | 250000 Hertz

Input 1z |0 Hertz
Input 2: |0 Hertz
Input 3: |0 Hertz
Input4: |0 Hertz
Input 5: |0 Hertz
Input6: |0 Hertz
Input7: |0 Hertz
Input8: |0 Hertz
Input9: |0 Hertz

% Frequency " Time in Nanoseconds

(1.00 us/75 docks)
(default)
(default)
(default)
(default)
(default)
(default)
(default)
(default)

{default)

=]

" Raw Clocks

Cancel

Certain input types (ike AC) may have specific maximums overridden by the hardware.

N i

Help

BRX's onboard discrete inputs use digital filters. The basic unit of filter time is 13.33ns (the 75Mhz system dock), but you can spedfy the filter
value as time, frequency, or docks. Select the preferred scale and enter the desired filter value.

A filter value of 0 results in the default filter value of 1us, which is appropriate for the maximum design input rate of 250Khz. The maximum
valid filter value is 8388607 dodks, or about 100ms.

Choose Preferred Filter Scale — Sets format for all of the Inputs values entered in the form.

‘E NOTE: Be sure to select the Filter Scale before entering values in fields. If you change the Preferred Filter Scale after entering

values then any values that are not valid in that scale will be set to 0.

BRX User Manual, 4th Edition, Rev. T
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1. Input Filters, continued

The Filter Scale can be specified in the following formats:
¢ For BX-HSIO1 and BXHSIO2:
— A frequency in the range of 0-250000 Hz.

— A time value in milliseconds in the range of 0—112, microseconds in the range of 0—111848, or
nanoseconds in the range of 0—111848093.

— 'The number of 13.33 nanosecond clocks in the range of 0-8388607.
e For BX-HSIO4:
— A frequency in the range of 0-2000000 Hz.

— A time value in milliseconds in the range of 0—112, microseconds in the range of 0—111848, or
nanoseconds in the range of 0—111848093.

— 'The number of 13.33 nanosecond clocks in the range of 0-8388607.

An input filter value of 0 will use the default filter value of 1 microsecond. Selecting one format to specify the
filter value will automatically show the filter value in the other two formats.
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2. Interrupt Setup
BRX MPU

In the System Configuration window, select (a) the BRX Local I/O option under the Configuration Entries

panel.

System Configuration

BRX Onboard 1/0

Manual Onboard Scan

When the [/O Master is set to Manual® [/0
configuration mode, use “Scan [/O° to read the
current onboard 1/0 type.

santo ||

Input Fiters
BRX uses digital fitering for all discrete inputs. Select
to configure input response time,

Filters...

Interrupt Triggers b
BRX can fire interrupt routines by input events,
imers, and register ¢ i Select to confl
triggers.

High Speed 1/O
Select to configure high speed inputs (counters,
timers, etc) and outputs (pulse train, presets,

| | PwM, etc) on equipped CPUS,

Analog
Select to configure analog channels on CPUs

| | equipped with analog 1/0.

Clicking on (b) Interrupts opens the Setup Interrupt Triggers dialog box (below).

BRX User Manual, 4th Edition, Rev. T

4
Setup Interrupt 'I"I'Egers

~Input Events -@

Event 1: r]isabled

Event 2: r]isabled

Event 2...

Event 3: r]isabled

Event 3...

Event 4: r]isabled

SN

Event4...

Timer 1: Disabled

Timer 1...

Timer 2: Disabled

Timer 2...

Timer 3: Disabled

Timer 3...

Timer 4: Disabled

Timer 4...

—
~Match Registers @

Match 1: Disabled

Match 1...

Match 2: Disabled

Match 2...

Match 3: Disabled

Match 3...

Match 4: Disabled

bl ke bR

Match 4...
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2. Interrupt Setup, continued
BX-HSIO1/BX-HSIO2/BX-HSIO4

From the system dashboard, left or right-click on the BX-HSIO expansion module and click on the Configure
Module link. In the Sezrup BX-HSIO window, select (a) the Interrupt Functions tab.

Setup BX-HSIO Module

Module Configuration
Mame: |HSIO_001

Info: ‘Module Type: BX-HSIO Assigned to: BRX Local IfO Master : BRX Local 1O : Slot 1

Input Response Times

Filters...

J

@

HSIO Functions I

Input Events Timers
Event 1.,, | Disabled Timer 1... Disabled
Event2... | Disabled Timer 2... Disabled
Event3.,, | Disabled Timer 3... Disabled
Event4.,, | Disabled Timer 4... Disabled
Match Registers
Match 1... | Disabled
Match 2.,. | Disabled
Match 3... | Disabled
Match 4... | Disabled

oK Cancel ‘ Help |

A PLC normally reads inputs at the top of the scan and writes outputs at the bottom of the scan. The ladder
logic is solved after the inputs are read and after the ladder is solved the outputs are written. Because the PLC
can change the amount of work it does from scan to scan, the PLC scan time will also change accordingly,
which will directly affect how frequently inputs will be read and outputs will be written. Interrupts are a
method of triggering an action or code segment immediately after the qualifying condition(s) becomes true,
regardless of variations in the PLC scan time. In the BRX PLC, this can be accomplished by using hardware
(a) Input Events, (b) Timers or (c) Match Registers, (matching a register count). There are 12 Interrupt
triggers available: 4 Input Interrupts, 4 Timer Interrupts and 4 Match Register Interrupts.

Click on (d) Event 1 to bring up the Setup Input Event dialog box.
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2a. Setup Input Interrupts

Input Interrupts can be used to respond to transitions of discrete inputs that occur during a PLC scan. Input

Interrupts can be triggered in several different ways:

* Any (a) of the on-board discrete inputs

* Single Input (b, dropdown menu at right) OR Rising Edge, OR Falling Edge or OR Either

* Combinations of Inputs (¢, dropdown menu at right) AND High Level or AND Low Level

Next, choose to assign the input event to (d) an existing Interrupt Service Routine (ISR) or (e) create a new ISR.

Setup Input Event &J

An input event consists of 0 to n prequalifying levels and 1 to n edge triggers. Once
all of the level preconditions are frue, any one of the edges wil run the assodated
interrupt service routine.

The INTCONFIG instruction can also be used to configure events from PLC code.
)

(d )lnterruptsarwce Routine: <] Createse |

¥ Enable Event \9}
Input 0: [~ Input 10: [Dontcare  +| Input 2:
Input 1: [Don't eare v  mput1x: [pon'tcare JEa|
Input 2: [Don't care ~]  mput1 [Don'tcare ~| Input 3:
Input 3: [Dorftcare ~|  mput13: [Don'tcare ~|
Input 4:
Input 4: [Dor't care x| mputi4: pontcare =]
Input 5: [Don't care ~|  mput1s: [Don'tcare =~ Input 5:
Input 6 [Dor't eare v|  mput6: [Don'tcare JEa|
Input 7: |Don't care x| mput1z: [pon'tcare JEa|
Input@: [Don'tcare ~|  mput1s: [Don'tcare |
Input9: [Don't eare v|  mput19: [Don'tcare |

Don't care -

Don't care

AND Low Level
OF. Rising Edae

OR. Falling Edge Lb)
OR Either Edge
Don't care

Dropdown Menu
Interrupt Selections

For this exercise we will click on “Create ISR” (e, above). Enter a name (a, below) for the ISR and click the

Create button (b, below).

Name: 1R (& [ °

Code-Block Type
r©

% Interrupt Service Routine (ISR)
Interrupt Service Routines are code-blocks that are called
when an Interrupt Trigger occurs. Interrupts are
configured within the System Configuration, o at runtime
using the INTCONFIG box.
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2a. Setup Input Interrupts, continued
Input Interrupt Example 1

In the configuration below (a) of ISR_1, if (b) EITHER Input 0 or Input 1 goes from false to true, the
Interrupt Service Routine ISR_1 will run.

Setup Input Event = |

An input event consists of 0 to n prequalifying levels and 1 to n edge triggers. Once
all of the level preconditions are true, any one of the edges wil run the associated
interrupt service routine.

The INTCONFIG instruction can also be used to configure events from PLC code.

{¥ Enable Event

b: Input 0: |OR Rising Edge ")

Input 1: |OR Rising Edge -
Input 2 |Don't care .
Input 3: |Don't care -

Input 10: |Don't care ™
Input 11: |Don't care -
Input 1z [pontcare |

Input 13: |Don't care -

Input4: [pontcare  v]  Input14: [portcare v
Input 5: ,m Input 15: ,m
tpute: [Dontcare  v|  Inputis: [pontcae v
nput7: [Dentcare =] Iput17: [Donteare <]

Input8: |Don't care - Input 18: |Don't care hd
Input9: |Don't care = Input 19: |Don't care -

( a l Interrupt Service Routine: |1SR_1 ~| Create ISR

oK ‘ Canicel ‘

Input Interrupt Example 2

In the configuration below of (a) ISR_1, Input 0 must be true and when (b) Input 1 goes from false to true,
the Interrupt Service Routine ISR_1 will run.

==

An input event consists of 0 to n prequalifying levels and 1 to n edge triggers. Once
all of the level preconditions are true, any one of the edges will run the associated
interrupt service routine.

Setup Input Event

The INTCONFIG instruction can also be used to configure events from PLC code.
¥ Enable Event

E
@ Input 1 [OR REnoEdge 7]
Input2: [Don'tcare x|
Input 3: |Don't care hd

Input 10: [Dortcare <]
T T
Input12: [Dontcare v
Input 13: |Don't care hd

Input 0:

Input 4 ,m Input 14: ’m
s portae 5] wpwcisoortare 5]
Input6: [Dontcare |  Inputis: [Dontcare v
Input 7: |Don't care hd Input 17: |Don't care hd

Input8: [Don't care hd Input 18: |Don't care hd
Input 9: |Don't care - Input 19: |Don't care -

( a 'Interruptsarwce Routine: |ISR_1 - Create ISR
oK I

concel |

11'28 I BRX User Manual, 4th Edition, Rev. T



https://cdn.automationdirect.com/static/manuals/brxuserm/brxuserm.html

Chapter 11: BRX Do-more! Motion Control and High-speed 1/0
i

2b. Setup Timer Interrupts

Timer Interrupts use a hardware timer to run an Interrupt Service Routine in situations where you need an
action to occur at regular intervals that are not affected by variations in the PLC scan time. This can be a
situation that require actions to occur at exact repeating intervals (Recurrent), or actions that occur after a

precise amount of delay time (One Shot).

r
Setup Timer @

BRX can use a hardware timer to invoke an interrupt service routine. The timer
can be configured to fire recurrently, or as a single event.

The INTCONFIG instruction can also be used to configure timers from PLC code.

Set the timer behavior and duration, then select the interrupt service routine to
run when the timer fires.

[V Enable Timer |

Timer Mode: |One Shot i |

One Shot |
Timer Duration: us
|
Interrupt Service Routine: [ISR_1 - Create ISR
ITI Cancel j I

Timer Interrupts are fairly simple to setup. There are two modes: One Shot or Recurrent. The Timer Duration
is in microseconds resolution. As with the Input Interrupt setup, an existing (a) ISR can be specified or a new
one can be created from this dialog by clicking on (b) Create ISR button.

Setup Timer ﬁ

s

)

BRX can use a hardware timer to invoke an interrupt service routine. The timer
can be configured to fire recurrently, or as a single event.

e INTCONFIG instruction can also be used to configure timers from PLC code.

Set the timer behavior and duration, then select the interrupt service routine to
run when the timer fires.

IV Enable Timer H
Timer Mode: |One Shot i H
Timer Duration: |0 us |
@) @
Interrupt Service Routine: |ISR_1 - Create ISR
ISR_1 |
ISR_2
OK == [

One Shot — The ISR will run only once at the time period specified after putting the PLC into Run. In order
for this Interrupt to run again, the PLC will need to transition from Stop/Program to Run or you can use the
(c) INTCONTFIG instruction in ladder logic to trigger it again. The INTCONFIG instruction is very useful

and will be discussed in more detail later.

Recurrent — the ISR will run continuously at the time period specified after putting the PLC in Run mode

or it can be controlled (turned on or off) by using the INTCONFIG instruction.

NOTE: The Timer Interrupt will be triggered when the PLC goes from Stop/Program mode to Run mode. To stop this from
taking place, you can use the ISRname.Inhibit bit to disable the ISR from triggering when the PLC first goes into Run mode.

BRX User Manual, 4th Edition, Rev. T

| 11-29


https://cdn.automationdirect.com/static/manuals/brxuserm/brxuserm.html

Chapter 11: BRX Do-more! Motion Control and High-speed 1/0
|

2c. Setup Match Register

Setup Match Register

BRX can use a hardware-based register comparison to invoke an interrupt service
routing.

The INTCOMFIG instruction can also be used to configure match registers from PLC
code.

Set the match condition, then select the interrupt service routine to run when the
condition fires.

|v Enable Match Register a

Run interrupt service routine |ISR_1 j Create ISR
k b ) when |High speed Cir/Tmr 1 Accumulahorj

@ is |EquaITO (=) j

I.d ' this value: | 1234

OK | Cancel |

The Match Register function allows you to compare one of the hardware based registers to a value. When that
condition is met, the specified Interrupt Service Routine will run. As with the other Interrupt functions, you
can pick from a previously created ISR or you can create one from this dialog (a).

(b) ...when — specifies which of the High-Speed input or output locations to use in the comparison. Choose
from the following:

* High-Speed Ctr / Tmr 1 Accumulator

* High-Speed Ctr / Tmr 2 Accumulator
High-Speed Ctr / Tmr 3 Accumulator

* Pulse Output 1 Position

* DPulse Output 2 Position

* DPulse Output 3 Position

(c) ...is — specifies the math operator to use when performing the comparison. Choose from the following:
* Equal To
* Not Equal To
* Greater Than
* Greater Than or Equal To
* Less Than
* Less Than or Equal To

(d) ...this value - specifies the 32-bit signed decimal constant value to compare to the register contents. This
can be any constant value between -2147483648 and 2147483647.

The specified ISR will run once when the operand condition is met. For example: In the case of greater than,
the ISR will run when the high-speed counter/timer or pulse output position is above the set point. It will
not run again until the value has gone below the set point and then back above it again. The same is true for
not equal to - the ISR will run the very first time after going into run mode if the high-speed counter/timer
or pulse output position is not equal to the set point. It will not run again until the high-speed counter/timer
or pulse output position becomes equal to the set point and then moves off of that value.
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2d. Interrupt instructions
There are four Interrupt instructions:
e INTCONFIG (Configure Interrupt)
* INTDECONFIG (Deconfigure Interrupt)
e INTSUSPEND (Suspend Interrupts)
* INTRESUME (Resume Interrupts)

NOTE: If you are doing ISRs, you should use one or more of the Immediate Output instructions:
OUTI (Out Immediate)
‘E SETI (Set Immediate)
RSTI (Reset Immediate).
These will help get a faster response from a Y in the ISRs.

A brief explanation of the use of these instructions will be given here. For full details on these instructions,

refer to the help file.

For each instruction, there is an Input Leg action selection: Power flow enabled or Edge triggered. A Power
flow enabled will lock the instruction on. So if an INTCONFIG instruction was configured as Power flow
enabled, the rung became true and an INTDECONFIG instruction was enabled, the Interrupts would still
occur. Choosing Edge triggered will invoke the action once and other instructions may change the current
behavior.

NOTE: If an Interrupt Trigger was created using the Interrupt Triggers setup in System Configuration, be aware that these
instructions DO NOT change that configuration. The Interrupt Trigger configuration will return each time the BRX CPU
transitions from PROGRAM to RUN mode.

INTCONFIG Editor e
@  Input Event . Timer I ¢ Match Register
ISR Code-Block
Configure Interrupt Input Event

Aninput event consists of 0 to n prequalifying levels and 1 1a n edge 1SR_2
triggers. Once all of the level precondiions are tiue, any ane of the
edges will lun the associated intenupt routine

Input Event |1 ?  Load from System Config
Input 10:|Don't care

[[{sR 0 Rising Edgel

4

-
Input 1:[Don't care | Input11:[Dont care |
Input 2:[Don't care | Input1z[Dont care |
Input 3:[Don't care | Input1z[Dont care |
Input &:[Don't care | Input14[Dont care |
Input 5:[Don't care | Input15:[Dont care |
Input B:[Don't care | Input 16 [Dont care ~|
Input 7:[Don't care ~|  Input17:[Dont care ~| Create CoteBlngk
Input E:lDun‘t care j Input 1 E:lDon‘t care j
Input Leg
Input 9:|Dun‘t care j \nput19:|Don‘t care j " Edge higgered
e (* Power flow enabled
K Concel | Help
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2d. Interrupt instructions, continued
INTCONFIG

The INTCONFIG instruction performs the same Interrupt setup located within the System Configuration.
The instruction allows you to dynamically change the setup in applications where this may be required.
One example is to calculate a Match Register value in Ladder Logic using the MATH instruction to D100,
then use D100 in an INTCONFIG. If the INTDECONTFIG instruction is used to disable Interrupts, this

instruction is required to re-enable them.

ET=] 2] o
INTDECONFIG Deconfigure Interrupt
Trigger Resource
Input Leg

" Edge triggered
* Power flow enabled

INTDECONFIG

This instruction disables the Interrupt(s) selected. Individual Interrupts may be selected as well as choosing to
disable all of them. To re-enable Interrupts, the PLC must transition from Program to Run or the INTCONFIG
instruction must be used. To temporarily disable Interrupts, use the INTSUSPEND instruction.

INTSUSPEND

The INTSUSPEND instruction temporarily suspends the interrupts and does not allow the ISRs to run. To
enable the interrupts to function again, use the INTRESUME instruction. When interrupts are suspended
using the INTSUSPEND instruction and one or more triggers take place, only one iteration of the interrupt
will be available to be triggered after it is no longer suspended.

=] 2 e
INTSUSPEMND — Suspend Interrupts

Input Leg
" Edge triggered

f+ Power flow enabled

INTRESUME

The INTRESUME instruction resumes the normal processing of suspended interrupts. When the
INTRESUME instruction is enabled, if one or more than one trigger took place while suspended, only one
will be triggered when it resumes.
sIxR12] 5]
INTRESUME Resume Interrupts

I Clear any Pending interrupts

Input Leg
" Edge triggered
i+ Power flow enabled

Clear any Pending interrupts: When enabled, it resets the trigger that took place while suspended. For
example, if one or more triggers take place while suspended and the Clear any Pending Interrupts was not
enabled, when interrupts are resumed, it will immediately execute the interrupt routine one time. If, however,
the Clear any Pending Interrupts was enabled, any trigger that took place while suspended would be reset and
when interrupts resume, it would start the normal processing of the interrupts.
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2d. Interrupt instructions, continued
Interrupt Service Routines

Only a brief explanation will be given of the Interrupt Service Routine. This topic is defined in the help file
as well.

When an Interrupt Service Routine (ISR) is created, a structure is created. The members of the structure are
as follows:

¢ ExecutionTime — Time, in microseconds, it took to run the ISR the last time it ran.
* .HasRun — Should be on if the ISR has run at least once since the last Program to Run transition.

e .Inhibit — Enabling this bit will prevent the ISR from running. The actions do NOT get queued
when this bit is enabled and the hardware interrupt becomes true for this ISR.

* .Latency — Time in microseconds elapsed between when the hardware Interrupt occurred and when
the ISR execution began.

* .RunCounter — Indicates how many times the ISR has run since the past Program to Run transition.

These structure members may be helpful in troubleshooting the process when using Interrupts.
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3. High-Speed Counting, Timing and Pulse Catch
a. Counters
b. Timers
c. Pulse Catch
d. Table Driven Outputs

BRX MPU

There are three functions that can be configured as a counter, timer and/or pulse catch. To open the
configuration window, click one of the Function buttons

Setup BRX High Speed I/O

Input Functions (Counter/Timer fPulse Catch)

Function 1: Disabled Function 1...
Function 2: Disabled Function 2...
Function 3: Disabled Function 3...
Axis[Pulse Outputs

Axis 0: @Axis0 - Virtual Axis

Axis 1: @Axis1 - Virtual Axis (Outputs disabled) Axis 1.
Axis 2: @Axis2 - Virtual Axis (Outputs disabled) Axis 2.
Axis 3t @Axis3 - Virtual Axis (Outputs disabled) Axis 3...

PWM Outputs

PUWM 1: Disabled WM L.
PWWM 2: Disabled PWM 2...
PWWM 3: Disabled PWM 3...
Table Driven Cutputs
Table 1:  Disabled Table 1...
Table 2:  Disabled Table 2...
Table 3:  Disabled Table 3...

Table 4 Disabled Table 4...

Rl Eep bk BEDR

oK Cancel
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3. High-Speed Counting, Timing and Pulse Catch, continued
BX-HSIO1/BX-HSIO2/BX-HSIO4

There are four functions that can be configured as a counter, timer and/or pulse catch. To open the
configuration window, click one of the Function buttons

Setup BX-HSIO Module “

Module Configuration
Name: 10 001

Info: |M0dule Type: BX-HSIO Assigned to: BRX Local I/O Master : BRX Local IO : Slot 1

Input Response Times
Filters...
HSIO Functions ] Interrupt Functions ]

Input Functions (Counter/Timer Pulse Catch) PWM Qutputs

Function 1,.. | Disabled PWM 1... Disabled

Function 2... | Disabled PWM 2... Disabled

Function 3... | Disabled PWM 3... Disabled

Function 4... | Disabled PWM 4... Disabled
Axis/Pulse Qutputs Table Driven Qutputs

@HSIO_001_Axis0 - Virtual Axis Table 1.,, | Disabled

Axis 1... @HSIO_001_Axis1 - Virtual Axis (Outputs disabled) Table 2... Disabled

Axis 2... @HSIO_001_Axis2 - Virtual Axis (Outputs disabled) Table 3... Disabled
Axis 3... @HSIO_001_Axis3 - Virtual Axis (Outputs disabled) Table 4... Disabled

oK | Cancel | Help
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3a. Counters

Setup BRX High Speed Input Ful Setup BRX High Speed Input Function

" Disabled |& " Counter ] Timer | PulseCatch | © Disabled |& Counter | Timer | Pulse Catch |
B ™ Device Name: | HsCtrTmr1
(a) (a)
[ Enable Scaling e’ [~ Enable Scaling
Up Counter > ruru Up / Down Counter -
& Up Counter &
HS Input 0 (x0) = |—{ [Count Input HSInputo (x0) = Down Counter
Quad Counter
Bidirectional Counter -
[smpotion =] IEE onal Caunter o
~ —
Initial Reset Value 0 L b
-
[~ Enable Reset Input
I~ Enable Capture Input
T~ Enable Inhibit Input
-

™ Enable Retentive Accumulator

NOTE: HS = High Speed, 5td = Standard Speed

A structure is created when this function is used. The name of the structure is configurable in the Device
Name field. For the description of this function we will use the default name HsCtrTimr1.

(a) The BRX PLC allows for either 3 High-Speed Counters or 3 High-Speed Timers. Counters may be
used in 5 different configurations with different options for the “Edge” to count:

Up Counter (Rising Edge, Trailing Edge or Both): Uses a single input and increments the count in
the $HsCtrTinrl.Acc register.

Down Counter (Rising Edge, Trailing Edge or Both): Uses a single input and decrements the count
in the $HsCtrTinr1.Acc register.

Quad Counter (1X, 2X or 4X): Uses 2 inputs and counts in both positive and negative directions
based upon which of the inputs is ‘leading’.

Bidirectional Counter: Uses 2 inputs. The first input is the count input. The second input determines
whether the count is incrementing (when input is low) or decrementing (when input is high).

Up/Down Counter: Uses 2 inputs. The first input increments the count. The second input decrements
the count.

(b) Initial Reset Value: The $HsCrtrTinrl.Acc register will be loaded with the value configured in this

field when a reset of the Counter occurs.

(c) Reset Input: Optionally, specify one High-Speed discrete input that will stop the current count
operation. When this condition is met, the $HsCtrTimrl.Acc register will be loaded with the value
specified in the (b) Initial Reset Value field. The Input can be configured to indicate a true condition
when the Rising Edge occurs, the Falling Edge, High Level or Low Level. In addition to this hardware
reset input, there is a software reset available that is performed through the structure fields named
SHsCtrTinr1.EdgeReset or the $HsCtrTmr1. LevelReset. Any time the hardware level reset input is
ON or the software level reset structure field is ON, the structure field $Device Name.AtResetValue
will be ON.

(d) Enable Capture Input: Optionally, specify one High-Speed discrete input that will capture the
current count value when the specified input signal changes states. When this condition is met
AND when the structure member $HsCtrTinr1. EnableCapture is true, the current value that is in
the $HsCtrTmrl.Acc register will be loaded into the $HsCtrTinrl.CapturedValue register. When
this occurs, the structure member $HsCtrTmr1. CountCaptured will be true. To capture again, the
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3a. Counters, continued

(e)

(f)

(g)

$HsCtrTmr1.EnableCapture bit must be turned OFF and back ON. This input can be configured to
indicate a true condition on Rising Edge or Falling Edge.

Inhibit Input: Optionally, specify one High-Speed discrete input that will cause the counter to stop
counting input pulses. When the Inhibit Input is ON, the value in the $HsCtr Tinr1.Acc register will
be maintained, and any new pulses are not counted. When the Inhibit Input is no longer active, new
pulses will be counted. The Input can be configured to indicate a true condition on High Level or
Low Level.

Rotary Mode: This mode is available only for Quad, Bi-Directional and Up/Down Counters. Input
pulses that originate from a rotary source are expected to generate count values that wrap at a certain
count value. One positive pulse at the maximum value will wrap the Current Count value to 0. One
negative pulse at 0 will wrap the Current Count to the maximum value. The Rotary Count specifies
the total number of counts in the rotary range. The range of count values will be from 0 to (Rotary
Count — 1).

Enable Retentive Accumulator: Optionally, make the current count value in the accumulator
retentive, meaning that it will retains its current value through a loss of system power. For this option
to work correctly the high-speed counter’s associated structure also must be marked as retentive
in the Memory Configuration as shown below:

Edit Heap Item |

Name: | SHsCtrTmr 1

Is Retentive v

oK | Cancel |

.
Counter Scaling
¥ Enable Scaling [¥ Enable Scaling
% positon Converts counts to engineering units. Spedfy raw input " Position
range in counts and output range in engineering units.

Min Raw: |0 Min Scaled: |0 0 0
Max Raw: | 1000 Max Scaled: | 100] 000 100

" Rate {* Rate Converts counts to units per time period. Specify ratio of

BRX User Manual, 4th Edition, Rev. T
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period for normalization (g.g. revolutions/minute).

Unit Definition

’17 @ Raw Counts [ Unit: ’17
’W‘ @ Unit Time Base: ’W
""7 @ Scale Offset: ’07
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100 JZI @ Calc Interval: | 100 o ms
0 @ Data Filter: |0 seconds (Enter 0 to disable)
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3a. Counters, continued

Position

Converts “raw” pulse count values to “engineering units” of distance using linear interpolation. Enter the
Min Raw, Max Raw, Min Scaled and Max Scaled values and the scaling function will derive a distance or
position value. That result will be placed in the $HsCtr Tinr1 structure member $HsCtr Tinr1.ScaledValue.

Rate

Converts “raw” pulse count values to “engineering units” by sampling the accumulated count value over a
period. Rate scaling of a pulse train is preferred over Interval Scaling of the time between pulses for frequencies
over 5kHz. Because this form of scaling renders a velocity, the result of the scaling operation will be some
distance unit (e.g. inches, feet, revolutions, etc.) per some time unit (seconds, minutes, hours). The scaled
value will be placed in the structure member $HsCtrTinr1.ScaledValue.

‘E NOTE: The raw value is used for Match Register functionality. However, the Preset Command table and PLS table can use
the scaled value.

Rate scaling is a measurement of distance over time. The following parameters are used in calculating the

.ScaledValue:

(a) Raw Counts / Unit: The raw count value that would comprise 1 scaled unit value. So for calculated
RPMs of an encoder, this might be the Pulses Per Revolution of the encoder.

(b) Unit Time Base: A time base for the scaled unit value. In the example of calculating RPMs, this value
would be units per minute.

(c) Scale Offset: Simply a value added to the resulting .ScaledValue.

(d) CalcInterval: Specifies how often (in milliseconds) the rate calculation is performed. The higher the
value, the lower the impact on performance to the system. The calculation should be performed no
faster than the process requires. If the application generates very slow pulse signals, consider using the
Interval Scaling, discussed later in this chapter.

(e) Data Filter: Entering a value into this field will apply a time constant filter to a rolling average
resulting in a ‘smoother’ value.

Rate Scale Example

An RPM (revolutions per minute) value is needed for a motor that has an 800-ppr (pulses per revolution)
encoder that is wired to the High-Speed I/O inputs on a BRX MPU.

The encoder yields 800 pulses in 1 revolution. If it makes 1 revolution in 1 minute, that would yield 800
pulses in 1 minute’s time. If the BRX MPU sees 800 pulses in the time span of 1 minute, that would be 1
RPM. The Raw Counts / Unit is equal to 800 (meaning 800 pulses per minute = 1 RPM).

Since the desired unit is RPM (revolutions per minute) a Unit Time Base of Minutes is selected.

Scale Offset is zero because when there are no pulses being generated we want the value to be 0 RPM.
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3b. Timers
There are 2 types (a) of High-Speed Timers for the BRX PLC: Edge Timer (1 Input) and Dual Edge Timer

(2 Inputs). Edge timers measure the amount of time between pulses. Using an edge timer instead of pulse
counting for pulse rates below 5kHz is a better option when the desired result is a scaled value representing
a speed or a rate.

Setup BRX High Speed Input Function

¢ Disabled ](“ Counter ](i Timer M‘- Pulse Catch ]
Device Mame: | HsCtrTmr1
I Enable Interval Scaling
[uslEdgeTimer ]
HSInput 0 (x0) ~|— EFEIEFERIES i
R

(st 1000 <] — Edoe 2t

[ Enable Free Run

[ Enable Timeout

Edge Timer: With the Edge Timer, measurements can be taken in 4 possible ways:
* From rising edge of one pulse to the rising edge of the next pulse
* From rising edge to falling edge of the same pulse
* From falling edge of one pulse to the rising edge of the next pulse
* From falling edge of one pulse to the falling edge of the next pulse

Dual Edge Timer: With the Dual Edge Timer, measurements can be taken in 4 possible ways:
* From the rising edge of input 1 to the rising edge of the subsequent pulse of Input 2
* From the rising edge of input 1 to the falling edge of the subsequent pulse of Input 2
* From the falling edge of input 1 to the rising edge of the subsequent pulse of Input 2
* From the falling edge of input 1 to the falling edge of the subsequent pulse of Input 2

When a High-Speed Timer is configured, a structure is created. To use the timer, the $HsCtrTinrl.
EnableTimer bit must be enabled. The BRX PLC will then look for the first pulse. When the first pulse is
read, the timer begins. The current time value (in microseconds) can be seen in the $HsCrrTinr1.Acc register.
When the second pulse has been read, the time value is moved into the $HsCtrTimr1. Last Time register and
the timer stops. To run again, disable the $HsCtrTimr1. Enable Timer bit and re-enable. There are 2 other bits
to indicate the state that the timer is in. The $HsCtrTinr1. TimerStarted indicates that the timer is active. The
SHsCtrTmr1. TimerComplete bit indicates that the timer has completed.

Enable Free Run: When the (b) Enable Free Run checkbox is selected, the edge timer automatically re-arms
itself after each timing measurement. This results in a continuous (moving average) measurement. With this
mode selected, the $HsCtr Timr1.Enable Timer bit only needs to be enabled.

NOTE: The timer will ‘free run’ and will not stop in between pulses. The BRX PLC is just grabbing snapshots of the configured
pulse timing.

BRX User Manual, 4th Edition, Rev. T I 1 1 '39


https://cdn.automationdirect.com/static/manuals/brxuserm/brxuserm.html

Chapter 11: BRX Do-more! Motion Control and High-speed 1/0
|

3b. Timers, continued

Enable Timeout: This (c) feature gives an indication that the first edge has been received but the second edge
has not been received within the time specified. When this takes place, the structure member $HsCtrTinr1.
Timeout is set ON. The timeout value is entered in microseconds. When the timeout occurs, it will not

successfully complete the timer even though the second edge may eventually arrive. The $HsCrrTinrl.
EnableTimer bit must be disabled and re-enabled.

Interval Scaling

Interval scaling uses the time between input pulses to calculate the frequency of the input pulses. It then
normalizes that frequency to a desired time base. Interval scaling is typically used for units of speed, flow,
velocity, etc., and is preferred over Rate Scaling for input pulse frequencies lower than 5kHz. Because this
form of scaling renders a velocity, the result of the scaling operation will be some distance unit (e.g. inches,
feet, revolutions, etc.) per some time unit (seconds, minutes, hours).

[¥ Enable Interval Scaling

Interval Scaling converts microsecond time values into units per time
period, for example, caloulating RPM from the time between gear teeth
on a rotating shaft.

Timed Intervals / Unit is the ratio of timed events to the desired unit. In
the gear teeth to RFM example, if there were 20 teeth and your desired
unit is rotations, your ratio would be 20 teethf1 rotation, or 20.

Unit Time Base is the time period for unit normalization. For our gear
teeth example we want RPM, so would use Minutes as the time base.

Uniit Definition

Timed Intervals / Unit: | 1
Unit Time Base: |units per second -

Scale Offset: |0
0

Calc Options

Data Filter: seconds {enter 0 to disable)

The Interval Scaling operation requires the following three parameters:

Timed Intervals / Unit: the number of pulses over a certain period, for example, the number of teeth on a
gear, or the number of index marks on a belt.

Unit Time Base: the time unit you want the interval normalized to, either units per Second, Minute or Hour.
Scale Offset: a fixed value to add to each frequency calculation.

You can optionally enable a Data Filter that will perform a rolling average of the Interval Scaled values over
the time (in seconds) specified for the Data Filter. A value of 0 disables the use of the Data Filter.

Interval Scale Example #1

A value for the RPM (revolutions per minute) is needed for a motor whose encoder is wired to the High-

Speed 1/0 Inputs on a BRX CPU. The encoder produces 800 pulses per revolution.

The encoder yields 800 pulses in 1 revolution. Each time it makes 1 revolution in 1 minute, that would yield
800 pulses in 1 minute’s time. If the input sees 800 pulses in the time span of 1 minute, that would be 1
RPM. The Time Intervals / Unit is equal to 800 (meaning 800 pulses per minute = 1 RPM).

Since the desired unit is RPM (revolutions per minute) a Unit Time Base of Minutes is selected.

Scale Offset is zero because when there are no pulses being generated we want the value to be 0 RPM.
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3c. Pulse Catch

The BRX high-speed Pulse Catch will generate an output that can be seen by the PLC scan in response to
input pulses that are too fast to reliably be seen otherwise. The output can be ON for one PLC scan or ON
for a fixed number of milliseconds. Once the Pulse Catch has been configured its operation is completely
automatic. The associated structure member $HsCtrTmrl.PulseCatchOut will come ON each time a
qualifying Pulse Catch event is processed.

& Disabled ](‘ Counter ](‘ Timer ]

Device Name: |HsCirTmril
HS Input 0 (%0)  w|— Pulse Catch Input

Pulse Direction

s

Minimum Width In v} us

Enter ‘0" for no filter

Pulse Out Width o ms

Enter '0" for single scan

Device Name: is the name given to this high-speed I/O counter, timer or pulse catch function. This name
will also be used as the name of the structure you will use to interact with this function in the ladder logic
project.

Pulse Catch Input: selects which of the on-board inputs to use.

Note: You can select any of the on-board discrete inputs. Verify which inputs are high-speed for the MPU
model you are using.

Pulse Direction button: specifies whether to monitor the input for positive pulses or negative pulses.
Clicking the button cycles through the possible selections.

Minimum Width In: specifies the minimum pulse width (in microseconds) that will be considered a valid
input to generate a Pulse Catch event.

Pulse Out Width: specifies how long the generated output, structure member $HsCrtr Tinr1. PulseCatchOut,
will be ON each time a Pulse Catch event is generated. A value of 0 means the output will be ON for one
complete PLC scan. Any other positive value means the output will be ON for that number of milliseconds.
The structure member $HsCtrTmr1. Output Time contains the amount of time remaining for the output to

be ON.
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3d. Table Driven Outputs

Table Driven Outputs are a method to control outputs at high speed based upon set points from a high-speed
counter, timer or axis position. Typically, controlling outputs from a set point in ladder would incur itter’
delays from one scan to the next. When controlling outputs at High-Speed, the ladder scan variation may

produce undesired changes in response from one scan to the next. Using table driven outputs will eliminate
this ladder scan variation.

Table Driven Output Configuration

I¥ Enable Table Driven Qutput

Device Name: | TableOut1

Heap Item: S$TableOutl

Table Driven Outputs trigger high speed outputs in
response to high speed Counters, Timers, and
Pulse Outputs. Use PLC instructions TDOPRESET,
TDOPLS, and TDODECFG to setup and manage
tables.

Function Output

Select output to be driven by the table. An
output can anly be assigned to a single high
speed output function.

HS5 output 1 (Y1)
HS Output 2 (¥2)
HS5 Output 3 {¥3)
Std Qutput 4 (4)
std Qutput 5 (Y5)
Std Qutput & (16)
Std Output 7 (Y7)

MOTE: HS = High Speed, Std = Standard Speed

oK | Cancel |

There are 2 methods of controlling table driven outputs: Preset Tables or Programmable Limit Switch (PLS).
The TDOPRESET instruction is used for Preset Tables and the TDOPLS instruction is used for PLS.

Preset Tables

Preset Tables will always run in the order the steps appear in the table, from first to last. This means that it
must always be known whether the count will increment or decrement and at what point it will do this. These
steps compare the current count value of the specified Master Register to the Preset Count in the Step, and
when the count values match, the step’s action is performed on the selected discrete output and the next step
in the table becomes the active step. If unexpected direction changes in count may occur, the Programmable
Limit Switch function may be a better choice for that application.

As mentioned above, the table will always run steps from first (top of table) to last (bottom of table). To
restart the table from the top, the Reset Table & Acc function should be used as one of the steps in the table.

There are 6 Preset functions to choose from in the table:

Set: This function will turn the Table Driven Output ON. A Reset must be used to turn the output OFFE.
Reset: This function will turn the Table Driven Output OFE

Pulse ON: This function will turn the Table Driven Output ON for the specified “Pulse Time” (in
microseconds). At the end of the specified Pulse Time, the output will turn OFE.

Pulse OFF: If the output is ON, this function will turn the Table Driven Output OFF for the specified
“Pulse Time” (in microseconds). At the end of the specified Pulse Time, the output will return to ON.

Toggle: This function will set the Table Driven Output to the opposite state from what it is currently at. If
the output was ON, this function will turn it OFFE If the output was OFE, this function will turn it ON.
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3d. Table Driven Outputs, continued

Reset Table & Acc: Performs a reset of the Master Register which sets its current count value to the Initial
Reset Value specified in the Timer/Counter Function setup, and sets the current step in the Preset
Table to Step 0.

When a Preset Table is configured, a structure becomes available for use in control and monitoring. The
members of the structure are as follows:

.EnableOutpur (Bit): This Bit is automatically set ON when the Preset Table is first loaded, and
automatically turned OFF when the Table Driven Output is deconfigured. The ladder logic program
can manually turn this Bit OFF to stop the table from writing it’s state data to the Table Driven
Output without having to use the TDODECFG instruction. While this bit is ON, the Preset Table
updates the Table Driven Output.

.OutputState (Bit, Read Only): This bit is ON when the Table Driven Output is ON.

.StepNumber (Signed Byte): The zero-based step number from the table that is currently active. A step
number of -1 indicates the Preset Table is either in Level Reset or is unconfigured.

InputValOffset (Signed DWord): The current count value from the Master Register can be adjusted by a
fixed amount before the comparison in the step is performed by entering that offset value here.

.ResetEdge (Bit): Turn this Bit ON to reset the Preset Table to Step 0, the PLC will automatically turn
this bit back off.

.ResetLevel (Bit): Turn this Bit ON to reset the Preset Table to Step 0. Leaving the Bit ON will hold the
Table in Reset until this Bit is turned OFE

For more information on using the TDOPRESET instruction and the Preset Table function, reference the

help file.
Programmable Limit Switch (PLS)

Unlike the Preset Table, the PLS (Programmable Limit Switch) will act upon the output whenever the
High-Speed I/O Source Master Register is within the configured entry points no matter the direction it may
have entered the range specified. The table contains a series of start and stop positions like the cams on a
shaft. These cam positions are compared to the current count value of the specified Master Register. When
the count value falls between any of the positions in the table the discrete output is turned ON or OFF as
specified in the table.

The entry requires specifying the low range (ON when Greater Than or Equal to) and high range (and Less
Than) fields. The On when Greater than or equal to field must always be a lower value than the and Less
Than field.

Multiple entries can be configured to control the output at different ranges but they cannot overlap each
other. The PLS can control the output so that its default state is ON and the entries configured will turn the
output OFF within those ranges. The same structure that is used for the Preset Table is used for the PLS Table
with a few minor changes in behavior. The explanations are given below:

.EnableOutpur (Bit): This Bit is automatically set ON when the PLS Table is first loaded, and automatically
turned OFF when the Table Driven Output is deconfigured. The ladder logic program can manually
turn this Bit OFF to stop the table from writing its state data to the Table Driven Output without
having to use a TDODECFG instruction. If this Bit is ON the PLS Table will update the Table
Driven Output.

.OutputState (Bit, Read Only): This bit is true when the Table Driven Output being controlled by the
PLS is currently true.

BRX User Manual, 4th Edition, Rev. T I 1 1 '43


https://cdn.automationdirect.com/static/manuals/brxuserm/brxuserm.html

Chapter 11: BRX Do-more! Motion Control and High-speed 1/0

3d. Table Driven Outputs, continued

.StepNumber (Signed Byte): The zero-based step number from the table that is currently active. A step
number of -1 indicates the PLS Table is between ON positions or is unconfigured.

InputValOffset (Signed DWord): The current count value from the Master Register can be adjusted by a
fixed amount before the comparison in the step is performed by entering that offset value here.

.ResetEdge and . ResetLevel: Not used with the PLS function.

For more information on using the TDOPLS and PLS function, reference the Help file.
Deconfigure Table Driven Output

Once a TDOPLS (Programmable Limit Switch on Table Drive Output) or TDOPreset (Run Preset Table on
Table Drive Output) has been enabled for a Table-Driven Output, it will continue to control that output even
if the input logic is no longer ON. Use the Deconfigure Table Driven Output (TDODECFG) instruction to
stop the Preset table or PLS table from controlling the Table-Driven Output.
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(b) Pulse Width Modulation (PWM) Outputs

BRX MPU

Setup BRX High Speed I/O

—~Input Functions (Counter/Timer Pulse Catch)

Function 1: PiSﬁNEd

Function 2: PiSﬁNEd

Function 3: Pisabled

s fPulse Outputs a

Axis0:  [@AxisD -Virtual Axis

Axis 1t |@Am‘51 - Virtual Axis (Outputs disabled)

Axis 2: |@Axi52 - Virtual Axis (Outputs disabled)

Axis 3t |@Am‘ss - Virtual Axis (Qutputs disabled)

~PWM Dutputs—{ b i

PwM1;  Disabled

PWM 2: Plsabled

PWM 3: Pisabled

—Table Driven Qutputs

Table 1: PiSﬁMEd

Table 2:  Disabled

Table 3 Disabled

Table Pisabled

e el RERR

Ok |

Cancel

BX-HSIO1/BX-HSIO2

Setup BX-HSIO Module

~Module Configuration

Name: IHSICLOO]]

Info: IModuIe Type: BX-HSIO Assigned to: BRX Local [/O Master : BRX Local IO : Slot 1

~Input Response Times

Fiters... | |

r~Input Functions (Counter/Timer fPulse Catch)

Function 1... Plsabled

Function 2... Plsabled

Function 3... Pisahled

Function 4... Pisahled

PWM Qutputs b

PWM 1... | Pisabled

PWM 2... | Plsabled

PWM 3... | Pisabled

PWM 4... | Pisabled

— AxisPulse Outputs a

|@t-1510_001_nmso ~ Virtual Axis

Axis 1... |@HSIO_001_A)051 - Virtual Axis (Outputs disabled)

Axis 2... |@HSIO_001_A)052 - Virtual Axis (Outputs disabled)

[ o ]

~Table Driven Outputs

Table 1... | Pisabled

Table 2... | Pisabled

Table 3... | Pisabled

Table 4... | Pisabled

Cancel | Help
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4a. Axis/Pulse Outputs

The Axis/Pulse Output Configuration window allows you to specify the type of pulse train (mode) to output

as well as the physical output points to use for this Axis. The software will indicate and warn if there are
conflicts specified for the output points selected in this or other axis configurations.

There are four Pulse Output Modes:

Axis/Pulse Qutput Configuration n

Axis Device Name: I Axis1

Axis Heap Item: SAxis1

Select Axis type and assign physical I/O. Axis options are configured at runtime through the

AXCONFIG instruction. Axis profiles and behaviors are executed at runtime through the remaining
AXnnn instructions.

" Virtual @

Axis can execute profiles for master slave operations with other axes, or can trigger Table Driven
Outputs or Match Register interrupts, but does not drive physical I/O.

{% pulse Output

Axis drives a physical pulse output. Select pulse output mode and assign to physical outputs.

Pulse Output Mode Function Output 1 (Step)
@ ¢ Step/Direction %Jtzz?) (Direction)
Drecton”on and of o select drection. Std Output 3 (Y3)
@ " cwfccw

Pulses on "CW" output to move in positive
direction, pulses on "CCW" to move in Function Qutput 2 (Direction)
negative direction. HS Output 0 (Y0) - Pulse Out 1 (Step
HS Output 1 (Y1) - *Selected™

¢ Std Output 2 (Y2)

@ ¢ Quadrature Std Output 3 (Y3)

Asserts "A" and "B" outputs in 4X quadrature
sequence. "A” leads "B” for positive move,
"B" leads "A” for negative move.

NOTE: HS = High Speed, Std = Standard Speed

coce_|

1. Virtual (a): Axis can execute profiles for master/slave operations with other axes, or can trigger Table

Driven Outputs or Match Register interrupts, but does not drive physical 1/O.

‘E NOTE: A Virtual axis will not generate pulses to physical outputs of the PLC. Convenient for testing.

2. Step/Direction (b): The output specified for Function Output 1 will pulse at the speed and/or

amount (Position) specified. The output specified for Function Output 2 will be low for a positive
position value move or high for a negative position value move.
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4a. Axis/Pulse Outputs, continued
3. CW/CCW (c): The output specified for Function Output 1 will pulse at the speed and/or amount
(Position) specified when the Position value is positive. The output specified for Function Output 2
will pulse at the speed and/or amount (Position) specified when the Position value is negative.

4. Quadrature (d): In Quadrature mode, both outputs specified will pulse at the speed and/or amount
(Position) specified in 4X fashion (both leading and trailing edges are considered a pulse). If the
position value specified is a positive value, the output specified for Function Output 1 will lead. If
the position value specified is a negative value, the output specified for Function Output 2 will lead.

When an Axis is created, a structure is available for use in control and monitoring. Each member takes the
form of $Axisn.member, where “n” is the Axis number (0 to 3) and “member” is the element word or bit
referenced. Each member and an explanation of that structure are listed below.

.TargetVelocity (Signed DWord, Read/Write): When using an AXVEL instruction, this is the target
Velocity (When using an AXPOSTRAP or AXPOSSCRY instruction, the velocity configured in the
AXCONFIG instruction is the velocity that is used).

.CurRateOfChg (Signed DWord, Read Only): This is the current velocity the Axis is using during the ramp.

. TargetPosition (Signed DWord, Read Only): This is the target position that has been configured
successfully by an AXPOSTRAP or AXPOSSCRY instruction.

.CurrentVelocity (Signed DWord, Read Only): This is velocity at which the axis is currently running.
.CurrentPosition (Signed DWord, Read Only): This is the pulse count where the Axis is currently located.

FollowingError (Signed DWord, Read Only): When an Axis is configured to use encoder feedback as the
Axis position, the FollowingError is the difference between the output pulse count (TargetPosition)
and the encoder input value (CurrentPosition). This value is always reported in pulse counts, not in
encoder count values.

MstSlvCoordError (Signed DWord, Read Only): This error is the difference between the position of the
Master Axis and the projected location of the Slave Axis when using the AXGEAR, AXFOLLOW
and AXCAM instruction.

Suspend (Bit, Read/Write): When this Bit transitions from OFF to ON, the Axis will decelerate to a Stop.

A Bit transition from ON to OFF will resume the axis motion, accelerating back to the target velocity.

.MasterEnable (Bit, Read/Write): This Bit gets enabled automatically after the AXCONFIG has
completed successfully. If the bit transitions from ON to OFF, the Axis will decelerate to a stop using
the Axis’ Fault Deceleration Rate.

.EnableOutput (Bit, Read/Write): This Bit is automatically set ON when the Axis is properly configured.
If the bit transitions from ON to OFF the Axis will immediately stop sending output pulses to the
high-speed output. If the Axis is moving it WILL NOT decelerate.

.Configured (Bit, Read Only): This bit is ON when the axis has been successfully configured by the
AXCONFIG instruction.

Active (Bit, Read Only): This bit is ON when the axis is enabled and in any mode other than idle.

AtVelocity (Bit, Read Only): This bit is ON when the axis is generating the pulses at the frequency
specified by an AXPOSTRAP or AXPOSSCRYV, an AXVEL or other axis instructions (TargetVelocity
= CurrentVelocity).

AtPosition (Bit, Read Only): This bit is true when the position specified by an AXPOSTRAP or
AXPOSSCRYV has been achieved (TargetPosition = CurrentPosition).
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4a. Axis/Pulse Outputs, continued
.ScriptBusy (Bit, Read Only): This Bit will be ON when an AXSCRIPT command is waiting on the Axis
engine to complete an asynchronous function, like a Wait for Discrete Limit, Wait For Bit to be ON, etc.

.Fault (Bit, Read Only): Will be ON when either Fault Limit for an Axis is ON, or when the Axis’
MasterEnable has been manually turned OFE A Reset Axis Limit Fault (AXRSTFAULT) or an Axis
Configuration (AXCONFIG) instruction must be executed to clear the Fault in the Axis before the
Axis will operate again.

.Mode (Unsigned Byte, Read Only): This byte indicates the current execution mode of the Axis.

.ScriptStep (Unsigned Byte, Read Only): This byte indicates which step of an AXSCRIPT instruction is
currently being executed. This value is a 1-based number in the range of 1 to 254. A step number of
“-1” means Done.

. Timer (Signed DWord): If an AXSCRIPT instruction has a Start Timer command, this field will contain
the time remaining (in milliseconds) as it times down.

.Counter (Signed DWord): If an AXSCRIPT instruction contains a For/Next loop, this field will contain

the current loop count as it counts down.
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4b. PWM (Pulse Width Modulation)

The PWM function has no associated instructions. In the PWM Output Configuration, specify the output to
control. Once this function has been configured, a structure is created. The function is used by manipulating
the members of that structure. The structure members are defined below:

PWM Qutput Configuration

v Enable PWM

Device Name: | PWMOutl
Heap Item: SPWMOut1

Use heap item's .Enable, .PeriodScale, .Period, and
.DutyCyde fields to control the PWM from user
program.

Function Output

Select output to be driven by the PWM, An
output can only be assigned to a single high
speed output function,

HS Output 1 (Y1)
Std Output 2 (Y2)
Std Output 3 (Y3)

NOTE: HS = High Speed, Std = Standard Speed

0K | Cancel |

.EnableOutput (Bit): Set this bit ON to generate output pulses, set the bit OFF to stop generating output
pulses.

.PeriodScale (Bit): This specifies the time base for the output pulses. OFF = Microseconds (¥s), ON =
Milliseconds (ms).

.Period (Unsigned Word): Specifies the amount of time (in microseconds or milliseconds) for one
complete pulse. This can be any positive constant value from 0-65535.

NOTE: Remember, this value is NOT a frequency specified in Hz; this is the duration (milliseconds or microseconds) of one

pulse. Because Frequency and Period are reciprocals of each other, the following formulas can be used to convert a value
specified in Hz to a Period value in milliseconds or microseconds:

Converting Hz to millisecond period = (1/ Hz) * 1000. For example: 60Hz = (1/60) * 1000 = 17 milliseconds.

Converting Hz to microsecond period = (1/ Hz) * 1000000. For example: 60Hz = (1/60) * 1000000 = 16667 microseconds.

.DutyCycle (Real): The DutyCycle determines the percentage of time that the output is high versus low.
10% Duty Cycle would mean that the output is high for 10% of the Period (or cycle) and low for
90% of the Period. This can be any Real value between 0.0 and 100.0.
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BRX High-Speed Examples

This section includes brief descriptions of how to implement some common motion control solutions.
The information provided should give the user a good understanding of what basic steps are required to
implement the desired function. Later in the chapter, we will present detailed examples that will guide you

step by step, on how to read a quadrature encoder value and how to generate a trapezoid profile using High-

Speed outputs.

Get Position Using an Encoder

To read the position of an encoder, follow these basic steps in the Do-more! Designer software:

1.

N

From the Dashboard page —

a. For MPUs: Select High-Speed 1/0 (HSIO).

b. For BX-HSIO: Left-click or right-click on the BX-HSIO module. Click the Configure module link.
Counter/Timer/Pulse Catch Functions — Select Function 1.

Select Counter — Configure the counter for Quad Counter and select X0 and X1 as your inputs.
Optional — Setup scaling or enable rotary mode.

Download the configuration to the BRX CPU and set it to RUN.

While connected with the CPU, verify that the encoder counts are appearing in a DataView window.
Use the address $HsCtrTmr1.acc to monitor the accumulated encoder pulses.

Get Rate Using an Encoder

To read the rate of an encoder, follow these basic steps in the Do-more! Designer software:

1.

NN Wk

From the Dashboard page —

a. For MPUs: Select High-Speed 1/0 (HSIO,).

b. For BX-HSIO: Left-click or right-click on the BX-HSIO module. Click the Configure module link.
Counter/Timer/Pulse Catch Functions — Select Function 1.

Select Counter — Configure the counter for Quad Counter and select X0 and X7 as your inputs.
Enable Scaling — Select Rate.

Enter the conversion parameters.

Download the configuration and verify the CPU is in RUN mode.

While connected with the CPU, verify the encoder rate values are appearing in a DataView window.
Use the address $HsCtrTinr1.scaledvalue to monitor the rate value.

Measure Timing Between Pulse Edges

To measure the time between edges of a pulse, follow these basic steps in the Do-more! Designer software:

1.

2.

From the Dashboard page —
a. For MPUs: Select High-Speed 1/0 (HSIO,).
b. For BX-HSIO: Left-click or right-click on the BX-HSIO module. Click the Configure module link.

Counter/Timer/Pulse Catch Functions — Select Function 2.
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BRX ngh Speed Examples, continued

Select Timer — Keep the default device name, @HsCtrTmr2. Select Edge Timer function. For this
test, use one of the encoder inputs, i.e. X0. Select appropriate options (Free-run is suggested for
testing since it does not require any ladder programming to function).

4. Optionally, setup scaling if needed.
5. Download the configuration and verify the CPU is in RUN mode.

6. While connected with the CPU, verify that the pulse measurements are showing up in a DataView
window. Use the address $HsCtrTmr2. Last Time to monitor the previous amount of time between pulses.

Pulse Catch
To generate an output that can be seen by the PLC scan in response to a high-speed input that is too fast,
follow these basic steps in the Do-more! Designer software:
1. From the Dashboard page —
a. For MPUs: Select High-Speed 1/0 (HSIO).
b. For BX-HSIO: Left-click or right-click on the BX-HSIO module. Click the Configure module link.
Counter/Timer/Pulse Catch Functions — Select Function 3.
Select Pulse Catch — Keep the default name, @HsCtr Timr3.
Select the Pulse Direction.
Enter the Minimum Width In value in microseconds.

Enter the Pulse Out Width value in milliseconds. This will be how long the . PulseCatchOut structure
field will remain on.

SN

7. While connected with the CPU, verify that the pulse measurements are showing up in a DataView
window. Use the address $HsCtrTmr3. PulseCatchOut to monitor the previous amount of time
between pulses.

Table Driven Output using a Preset Table

Control a high-speed output based upon a high-speed counter, timer or axis position.
1. Configure a High-Speed input to read encoder values. See section on “Get Position using an Encoder”.
2. From the Dashboard page —
a. For MPUs: Select High-Speed 1/0 (HSIO).
b. For BX-HSIO: Left-click or right-click on the BX-HSIO module. Click the Configure module link.
3. Table Driven Output — Select Table 1.
4. 'Table Driven Output Configuration — Enable Table Driven Output.
a. This is used to trigger High-Speed outputs in response to High-Speed counters, timers and pulse outputs.
b. Use ladder instructions TDOPRESET, TDOPLS and TDODECEG to setup and manage tables.
Select output ¥3.
Download changes to the CPU.
Add a rung with the instruction TDOPRESET and a rung with the instruction TDODECFG.
Once the TDOPRESET is running, it takes over the discrete output assigned to Tablel.
To release the discrete output from being controlled by ZTablel, use TDODECFG.

A S O N
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BRX High-Speed Examples, continued

Pulse Train Output — Move to a Specific Position

The following steps will explain what is needed for the BRX CPU to prompt a stepper motor, for example,
to move an absolute number of steps:

1.

From the Dashboard page —
a. For MPUs: Select High-Speed 1/0 (HSIO).
b. For BX-HSIO: Left-click or right-click on the BX-HSIO module. Click the Configure module link.

Axis/Pulse Outputs — Select Awis 1.

3. Axis 1 Configuration — Keep the default Device name, @AxisI. Select Pulse Output. Select the

Output Type required by your controller. For this example, we are using Step/Direction with a
SureStep stepper drive. Select Y0 for Step and Y7 for Direction.

Download the configuration to the CPU.

5. AXCONFIG ladder rung — Configure the AXCONFIG instruction for Device @4XIS1. Use the

10.

defaults for all the fields. The move instructions use the Accel/Decel and Min/Max frequencies
configured in this instruction.

AXPOSTRAP ladder rung — Configure the AXPOSTRAP for Device @AxisI. For Move Type, select
Single Move and Power Flow Enabled. For Target Type, select Relative and for Position Value use the
default of 1000. For Linear vs Rotary, select Linear.

Download program and verify the CPU is in RUN mode.

Trigger the AXCONFIG ladder rung — When the AXCONFIG instruction is triggered, the
MasterEnable and the EnableOutput heap items will be ON. The success bit will be ON.

Turn on the AXPOSTRAP ladder rung — Every time the rung is powered on and left on, the
instruction will send out a pulse train that matches the target position value. The CurrentPosition
will increase from 0 to 1000 the first time the rung is turned on. The target position will display
1000. AtPosition turns on when the target position is reached. If you turn the rung off and back on,
the CurrentPosition will increase from 1000 to 2000.

A detailed example using the AXPOSTRAP will be provided later in this chapter. For detailed
information of the instructions, review the Do-more! Designer Help topics.

Pulse Train Output — To Home an Output

The following steps will explain what is needed for the BRX CPU to prompt a stepper motor, for example,
to find a Home position:

1.

From the Dashboard page —
a. For MPUs: Select High-Speed 1/0 (HSIO).
b. For BX-HSIO: Left-click or right-click on the BX-HSIO module. Click the Configure module link.

Axis/Pulse Outputs — Select Axis 1.

3. Axis 1 Configuration — Keep the default Device name, @AxisI. Select Pulse Output. Select the

Output Type required by your controller. For this example, we are using Step/Direction with a
SureStep stepper drive. Select Y0 for Step and Y7 for Direction.

Download the configuration to the CPU.

5. AXCONFIG ladder rung — Configure the AXCONFIG instruction for Device @4XIS1. Use the

defaults for all the fields. The move instructions use the Accel/Decel and Min/Max frequencies
configured in this instruction.
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BRX High-Speed Examples, continued
6. AXHOME ladder rung — Configure the AXHOME for Device @Axis1. For this example, we use X2
as our Discrete Input Limit 1. Enter a value for Homing Velocity. Select the Discrete input and event
type. Select the Homing Termination. For this example, we will use Decelerate to 0 after reaching
input limit 1 and zero out the position value when Home is reached. Edge-triggered is selected for
the input leg.
7. Download program and verify the CPU is in RUN mode.

8. Trigger the AXCONFIG ladder rung — When the AXCONFIG instruction is triggered, the
MasterEnable and the EnableOutput heap items will be ON. The AXCONFIG success bit will be ON.

9. Trigger the AXHOME ladder rung — Turning on the input to the AXHOME rung, will trigger
the HOME move. The input does not have to remain on for the HOME move to continue when
the edge-triggered input is selected. Pulse outputs will be generated while the discrete input limit 1
is not reached. Once the discrete input limit 1 is reached, the pulse output will decelerate to 0, as
configured for this example. During the HOME move, the CurrentPosition will increase. Once the
HOME position is reached, the CurrentPosition is reset to 0.

Output Pulse Width Modulated (PWM) Pulses
To generate PWM outputs, follow these basic steps:

1. From the Dashboard page —
a. For MPUs: Select High-Speed 1/0 (HSIO).
b. For BX-HSIO: Left-click or right-click on the BX-HSIO module. Click the Configure module link.

2. PWM Outputs — Select PWM 1.

PWM 1 Configuration — Enable PWM. Keep the default Device name, @PWMOut1. Select output
Y2, for example.

4. Download the program (no ladder instructions need to be added for this test) and verify the CPU is
in Run.

5. Use Data View to control the PWM 1 output. Use heap items . EnableOutput, . PeriodScale, . Period
and . DutyCycle.

6. $PWMOutl. DutyCycle — Specifies the percentage of one period where the output is ON, during the
remaining portion the output will be OFF. This can be any Real value between 0.0 and 100.0.

7. 8PWMOutl.PeriodScale — Selects the time base for the output pulses, OFF = microseconds (¥s), ON

= milliseconds (ms).

8. $PWMOutl.Period — Specifies the amount of time (in microseconds or milliseconds) for one
complete pulse. This can be any positive constant value from 0-65535.

NOTE: Remember, this value is NOT a frequency specified in Hz, this is the duration (milliseconds or microseconds) of one
pulse. Because Frequency and Period are reciprocals of each other, the following formulas can be used to convert a value
" — | specified in Hz to a Period value in milliseconds or microseconds:

Converting Hz to millisecond period = (1/ Hz) * 1000. For example: 60Hz = (1/60) * 1000 = 17 milliseconds.
Converting Hz to microsecond period = (1/ Hz) * 1000000. For example: 60Hz = (1/60) * 1000000 = 16667 microseconds.

9. $PWMOutl.EnableOutput - Set this ON to generate output pulses, set OFF to stop generating
output pulses.
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Detailed Example: Configure and Test a Quadrature Input

This example walks through the steps required to get the counts from a quadrature encoder. Phase A of the
encoder is wired to input X0 and Phase B of the encoder is wired to input X1.

The Basic Steps
1. Wire the encoder and connect Do-more! Designer to the BRX CPU.
2. Configure a High-Speed Input as a quadrature counter.
3. Download the program changes to the CPU and place the CPU in Run.
4. Use DataView and Trend View to verify the encoder values are being read correctly by the BRX CPU.

Equipment Used

BRX MPU with DC inputs. A quadrature encoder (open collector or totem pole) properly powered and
connected to inputs X0 and X1 of the BRX.

Launch Do-more! Designer. By default, the Tip of the Day will pop up. Close it.
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£ » = - - ¥ 3 ) — ;.
H@ % g T % v G oy e = B
Mew Onbne De-moreim  Oats  Debug  Teend  Me AllSAsbus Mo Sabus | Ferces  Value | Mede  Infe  Configure Devices Cheek  FID Qvervew PID View o
sunchpad 2| Start Page| K 0uskioam | @ 1an s
Prujects: =
[ Derme Temed Interripts. dmed E
1SR Derro Reg Match.amd
8
'y

Watch these 5 short videos for everything you need to get started!

»ﬁm.m T 1 Welcome 2 Quick Start 3 Troubleshooting
[ o wrore Semustor T S
C |

550 b 000 Devs o [JEIERIN] Orie Defut User/BRIS Deme | Program | OI1HSSA3 EX.OMIE-1EEDIS.0

The Select Project window will be displayed next. Select New Offline Project. Launch the Do-more! Designer

£ New Ofine | New Oriine kil
G o i P
Chck on 2 colul header to sort by that column, Ok haade t
o salact a recant Disk Project Ao A, SN e for s ek bt
Pregect Folder Last Openes Link Linik bl Destrgtion FC
There are o ferns 1o shew - upng buttons above, create New Offime, create New Online, ov Browse
5 Automaticaly show ths 1., Open Salected
2 when Desiner starts ah Project -
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Chapter 11: BRX Do-more! Motion Control and High-speed 1/0
i

Detailed Example: Configure and Test a Quadrature Input, continued

In the New Offline Project window select the BRX MPU model you are working with. Rename the project
as Quad Encoder in the New Project Name field (bottom left). Press the OK button to accept the selections.

New Offline Project

(]

Domore Hardware Class: SubType

Bx-DM1E-108R3-D
Bx-DMI1E-10ED13-D

Type:

BXDM1x
Do-more Simulator

Do-more TTH Series EX-DMIE-I0ERZD
EX-DMIE-184R3
BX-DM1E-18ED13
BX-DM1E-18ED13D
BX-DM1E-1BED23
Bx-DM1E-18ED23-D
Bx-DM1E-1BERZ
Bx-DM1E-18ERZ-D

BX-DM1E-364R3
BX-DM1E-36ED13
EX-DMIE-3EED1ZD
EX-DMIE-36ED23
BX-DM1E-36ED23.D
B DM1E-36ERZ
BX-DM1E-36ER3-D
Bx-DM1E-M
Bx-DMI1E-M-D

Enhanced features are highlighted in green
Stackable up to 2 modules

Buitin Ethemet

Power Supply: DC

# Buitdn Discrete 1/0: 10

Buitin Discrete Input Court/Type: 6/12-24 VDC/VAC
High Speed Discrete Inputs: 6 at 250 kHz

Buitin Discrete Output Court/ Type: 4/12-24 VDC
High Speed Discrete Outputs: 2 at 250 kHz

Buiitin Discrete Output Polarity: Seurcing

New Project Mame

I UNTITLED Browse...

Buitin Analog In-Count/Out-Court/Type: 1/1/Cumrent or Voltage

Cancel Help

=]

The Dashboard page is displayed and the screen will look as follows:

| Fle Edt Seweh View Tooh PLC Debug Windew Help

Options | On The Web

Xy & off

Coofigure Devices  Check

=
Tip

Help .

Open  Save
T
4 =2
Mew Cnlins Do-moen/Sim | Data
| Prsject Brsaien 2w o L
risals] i) il o

EF =] Control Logic
+ @ shasn

Vim0 the Program
BT syt Tagks '

| Local B Orboard 10 |

==

ook
Y System Configuation

a =

of Luunchped 2
Aty . r 1 » <
o8 N T AT - 5
Inutr Toslbon Biowne -
For Help, press F1 BSE P D Offine  OOLLLABSSM. BX-OMIEI0EO2S.D

Mouse over the BRX MPU in the Dashboard BRX Onboard I/O view, orange blocks will appear around the
various built-in MPU features. Select the inputs orange block (a). Select Configure counter/timer functions

(b) to access the Setup BRX High-speed 1/O page.

W Local. BRX Orboard LO |

™

@

Interrupts

See onboard /O in Data View

Change response times
Configure counter/timer functions

EX-DM1E-10ED23-D
Power usage: 0.0/ 7.3 Watts

BRX User Manual, 4th Edition, Rev. T
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Open Cross-Reference View
Different than disk.

Memory image: 0 regions
Memory allocated: 40%
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Chapter 11: BRX Do-more! Motion Control and High-speed 1/0

Detailed Example: Configure and Test a Quadrature Input, continued

From the Setup BRX High-speed I/O page, select Function 1 under the Counter/Timer Functions section.

Setup BRX High Speed [/O

]

Counter / Timer Functions

Function 1: Disabled

Function 2: Disabled

Function 3: Disabled

AxisPulse Outputs

Hodis O

Az 1

@AxisD - Virtual Axis

@Axis1 - Virtual Axis (Out?

Function 2...
Function 3...

Axis 1...

Selecting (a) Counter from the Sezup BRX Counter/Timer dialog box. The dialog box will fill in with counter
parameters. For this example, we will keep the default (b) Device Name of HsCtrTinrl. Select (c) Quad
Counter from the dropdown menu, leaving it at (d) 1X counting resolution and select input (e) X0 (Phase

A) and input (f) X1 (Phase B).

Setup BRX Counterf'ﬁm{ a“T_

) Nt
& Dlsabled} . CDuntErw ¢ Timer }

Device Mame: |HsCirTmrl b

;C\

€
Input 0 (X0) - |=—

5

Quad Counter -~

Count A Input

Count B Input

Initial Reset Value

[ Enable Reset Input
[~ Enable Capture Input

™ Enable Inhibit Tnput

[ Enable Rotary Mode

1X

—

|

}
4
|

Click OK to return to the Dashboard screen. Write the changes to the PLC and verify you are in Run mode.

At this point, we have configured inputs X0 and X1 for quadrature counter high-speed inputs. No ladder is

needed to monitor the counts from the encoder.
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Chapter 11: BRX Do-more! Motion

Control and High-speed 1/O
i

Detailed Example: Configure and Test a Quadrature Input, continued

Displaying Encoder Values via Data View

Create a New Data View window. From the menu select Debug -> Data View and New.

File Edit Search View Tools

e 3 — ST
P W
Open Save New

e

Project Browser

New Online Do-mo|

PLC | Debug | Window Help

All Status On
All Status Off

-
Al i
Emory

Configure Forces...
Debug View
Ethernet [/O Monitor

®s ik
§ it
Q@E#ﬂ‘-

>

ain

:

-
—

All Status Ne

Monitor Values 3

Sl po)he] Bl
-~ ) Contral Lagic
...H_i'].'ﬁin

H ﬁ System Tasks
ﬁ Unused System Tasks
i E! Tasks
m Programs
E_; Subroutines
m Interrupt Service Routines
@7 Configuration

=
| [z Wdemory

Do-more Logger

<4l |

New Memory View

¥ Change Value.. Ctrl+Shift+F2
Trend View
B PID View

= PID Overview
T

Add/Edit Element

Z  Open..
»

-

Alternately, you can use the Data icon on the toolbar to open a new Data View window.

D_ata

H =1 () () (o)

Element | Status -
$HsCtrTmr1  _AtResetValue(1) [
_EnableCapture(0)

JAcc(0)

-

The Datal window is displayed. Start by typing $HsCtrTinrl on row 1 under the Element column. Make
this Datal window wider by placing the mouse on the right edge of the window, left clicking and dragging

to the right.

You can see under Status the Heap items .AzResetValue, . EnableCapture, and .Acc. The value in parenthesis
is the current value. As you turn your encoder, the value for .Aec will change. If you move the encoder in
the clockwise direction the values will increase. When the encoder moves in the counter-clockwise direction,
the value decreases. (The reverse may be true depending on the wiring of the encoder phase A and phase B).

BRX User Manual, 4th Edition, Rev. T
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Chapter 11: BRX Do-more! Motion Control and High-speed 1/0
|

Detailed Example: Configure and Test a Quadrature Input, continued

It is possible to view one Heap item per Data View row. The available Heap items for the $HsCtrTmrI can
be found under the Project Browser -> Configuration -> Memory -> 1/O -> Specialty -> $HsCtrTinr1 as

shown below.

rliliEfE golss] i@l
2] Memory -
E-ulla 1O
..n.n Discrete
f—\- Analog
Esﬁ Specialty —
docie §Axis)

focs §fxisd
[ - s Shxis3
-8 sHsCtrTmnl

- Bt CountCaptured (readonly)

mn

Bt AtResetValue (readonly)
-~ Bt EnableCapture | 4
Bt Resetlevel
Bt InhibitCount
- Bt Resetfdge
m Acc (readonly)
B ResetValue
E]---ﬂ System
E]---_§ Protocols
E]‘"M User o
N TR
4| m *

Displaying Encoder values using Trend View

Trend View is a very powerful utility, one that can be used to troubleshoot the control system. We highly
recommend you use this tool to the fullest.

Create a new Trend View from the Debug Menu or the Trend icon on the toolbar, as shown below.

.‘-_J'é. File Edit Search View Tools PLC | Debug | Window Help
AT
Z gl — st . atus
1= ]
Trend E” \T\ = - AllStatus On
Dpeal Sadel sl “ Al Status Off : Fi
! L i & - 4= -
i i u s Configure Forces... =i <
: New Online Do-mo| @ Debug View All Status Mo Status
Project Browser Ry W% Ethernet /O Monitor
r

axlasl | Monitor Values 3

— = Do-moreLogger L
=) Contiollagic B MNew Memory View Add/Edit Element Docu
1 o @it EeEiR Matches PLC, different then
System Tasks Data View L Documentation memory us
51-BH Unused System Tasks ¥l ChangeValue.. Ctrl+Shift+F2
[ 8= T —
Programs
E Subgruutines ' PID View “  Open Layout...
-JE8 Interrupt Service Routines =1 PID Qverview .  Open Trend Archive..,
[—]ﬁ‘ Configuration =]
[ Memory
'lﬂ Forces (Disabled)
&% cru
q s '
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Chapter 11: BRX Do-more! Motion Control and High-speed 1/0
i

Detailed Example: Configure and Test a Quadrature Input, continued

In Trend View, using a single pane, add the accumulated value of the high-speed counter, $HsCtrTmrl.Acc.
As the encoder is turned, you can see the accumulated value changing on the Trend View pane.

l’.II'.Il'."II" —
" |

[EN A AN AN ISR s N L NS B
08:17:56 08:18:03 [REH ] 08:18:16 08:18:23 08:18:29 08:18:36 08:18:43 08:18:49

BRX User Manual, 4th Edition, Rev. T I 1 1 '59


https://cdn.automationdirect.com/static/manuals/brxuserm/brxuserm.html

Chapter 11: BRX Do-more! Motion Control and High-speed 1/0

Detailed Example: Configure and Test a High-Speed Pulse Output with a Trapezoid Profile

This example walks through the steps required to use a BRX MPU to generate a pulsed output with a
trapezoid profile using the built-in high-speed outputs.

The Basic Steps

Gather and wire up the hardware (not covered here).

Launch the Do-more! Designer software and connect to a BRX MPU with DC sinking or sourcing
outputs.

Configure Axis 1 to use YO for Step and Y1 for Direction.

Write the necessary ladder program to generate the trapezoid profile.

e

Download and run the program.

SANENANE-

Show how Data View and Trend View can be used to monitor and control the profile.
Equipment Needed

A BRX MPU with DC sinking or sourcing outputs, i.e. BX-DM1E-10ED23-D. A stepper drive and motor
properly powered and wired to the BRX MPU outputs. Alternately, the output activity can be monitored in
Data View or in Trend View, encase a stepper or similar hardware is not available.

Launch the Do-more! Designer Software. By default, the Tip of the Day will pop up. Close it.

| roaemasm—" -
File Edt Sewch View Tesh PLC Debug Windew Help -E%

©pE e N B es P ] [

v
Opan  Bre Mew Dishbosd Find  Find Mot Browes Optisnt | OnThaWiad T
ry -y - = 2 PR SN S —
t % M SR vt G oy B = P
Mew Onbog De-mereSim  Dots Debug  Trend  Memsry AlStetus Mo Stabus | Ferees  Vilue | Mede  Infe  Configure Devices  Check  PID Overciew PIDView o
sunc st B start Page| W3 askconna | @ i ey
Progects: ;
R ema g vailable on @5 8
7% K g
Ll
i N | Watch these 5 short videos for everything you need to get started!
B | EL S i
‘Apchcations: - 3
[ erre— T 1 Welcome 2 Quick Start 3 Troubleshooting
[ Darure Semistr ;l
Do C
H;:‘}“” ‘(
L e
00 rare Versan B
[ wm
it s
Fﬂ_m il
|2 e
B mm
B 58 Deme

o Torm s 050 068 000 Oevs Ok [N OniemeDefuctt User/R018 Dema | Program | 00110/88836 EX-DMIE-1EE01S.0

The Select Project window will be displayed next. Select New Offline Project.

L Hew ofine | i 1 one F 3l
L progect... Projact.., L ot
e salact 3 racant Disk Projact E::;l;r‘ 2 column hedder to ‘D;'x that ?::.l’n’\hﬂn header 23an to
Pregect Folder Last Openes Link Link Infe Descrgtion PLC
There are mo Ems to shew - upmng buttons sbove. create Mew Offime, create New Online, oo Brawse
5 Automaticaly show ths o, Open Salecred
2 when Desiner starts a}) Project -
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Chapter 11: BRX Do-more! Motion Control and High-speed 1/0
i

Detailed Example: Configure and Test a High-Speed Pulse Output, continued

In the New Offline Project windows select the BRX MPU model you are working with. Rename the project
as Trapezoid, in the New Project Name field. Press the OK button to accept the selections.

New Offiine Project [
Dormore Hardware Class: Type: SubType
Do-more Simulator
Domare T1H Seres BXDOMIE-10ER30
BXDMIE-138R3

BX-DM1E-18ED13
BX-DM1E-18ED13D
BX-DM1E-1BED23
Bx-DM1E-18ED23-D
Bx-DM1E-1BERZ
Bx-DM1E-18ERZ-D

m BX-DMIE-10AA 3D
BR DT B DMIE-10EDTZD

BXDMIE-354A3 Enhanced features are highlighted in green
B DMIE38ED13 Stackable up to 2 modules
EXDOMIE38ED13D Buitin Ethemet
EXDOMIE 35ED23 Power Supply: DC
EXDMIE-35ED230 # Buitdn Discrete 1/0: 10
EXDMIE-35ER3 Buitin Discrete Input Court/Type: 6/12-24 VDC/VAC
BX-DMIE-35ER3D High Speed Discrete Inputs: 6 at 250 kHz
BXOMIEM Buitin Discrete Output Court/ Type: 4/12-24 VDC
BXDMIEM-D High Speed Discrete Ouiputs: 2 at 250 kHz
Buiitin Discrete Output Polarity: Seurcing
» Buitin Analog In-Count/Out-Court/Type: 1/1/Cumrent or Voltage

"New Proiect Nam

UNTITLED Brawse. . oK I Cancel Help I

The Dashboard page is displayed and the screen will look as follows:

l'm e Seach Toch PLE Debug Window Help -Ax

P W E e - B ® PN =l o
Open  Seve  Hew . Find  FindHest Browee Option: | OnTheWeb Tip  Help .
i @ - H XY ;
Mow Ouline. Du-moee/Sim | Data v ’ Configure u;‘.i; ﬁx
| Prsject Brsaien 2 &
= ={) Controd Logic
+ @ shasn
BT syt Tagks
%1 BB Unused Syavem Tasks
B8 Tasks

| Local B Orboard 10 |

==

™ .
o cru
# i Devices
Lo Unaisigned Mecknames
B Took
XY System Configustion

i
i f

o Lunchped 3

=
Inuar Tostbos Bimwe -
For Help, press FL B8 P D Offine  O0L0LM3506 BX-OMLE-10(023.0

Mouse over the BRX MPU in the Local BRX Onboard I/O view. Select (a) the outputs orange block. Select
Configure high-speed outputs (b) to access the Setup BRX High-speed 1/O page.

A3 Local: BRX Onboard 110 |

M;

[ Interrupts | |55

See onboard IO in Data View

b Configure high speed outputs

Change memory configuration i

Open Cross-Reference Yiew
Different than disk
Memory image: 0 regions

CPU

BX-DM1E-10ED23-D
Power usage: 0.0 / 7.3 Watts
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Chapter 11: BRX Do-more! Motion Control and High-speed 1/0

Detailed Example: Configure and Test a High-Speed Pulse Output, continued
From the Setup BRX High-speed I/O page, select Axis 1 under the Axis/Pulse Outputs section.

Setup BRX High Speed /O \ @
Counter { Timer Functions
Function 1: Disabled
Function 2: Disabled Function 2...
Function 3: Disabled Function 3...

AxisfPulse Outputs

Aais 0 @Axis0 - Virtual Axis

Axis 1: @Axis1 - Virtual Axis Axis 1...
Axis 2: @Axis2 - Virtual Axis (O AXIS 2.
Axds 3t @Axis3 - Virtual Axis ( s 3...

The Axis/Pulse Output Configuration window comes up. Select (a) Pulse Output. Use the default device

name, $Axis 1. For this exercise, select Pulse Output, Step/Direction, YO for Step and Y1 for Direction, as
shown below.

Press (b) OK to return to the Setup BRX High-Speed 1/0 window. Press OK again to return to the Dashboard

screen. Save the project at this time.

Axis/Pulse Qutput Configuration =

Axis Device Name: ,W

Axis Heap Item: SAxis1

Select Axis type and assign physical IfO. Axis options are configured at runtime through the
AXCOMFIG instruction. Axis profiles and behaviors are executed at runtime through the remaining
AXnnn instructions.

" Virtual

Axis can execute profiles for master /slave operations with other axes, or can trigger Table Driven
Outputs or Match Register interrupts, but does not drive physical 1/0.

& Ppulse Output (a )

Axis drives a physical pulse output. Select pulse output mode and assign to physical outputs.

Pulse Output Mode Function Qutput 1 (Step)
= A Quiput 0 (YD) - *Selected®
Step/Direction Output 1{Y1) - ++++++
Pulses on "Step” output to move, sets gutpu: g ((‘(Yg
"Direction” on and off to select direction. utpu

T cwijfcow

Pulses on "CW" output to move in positive

direction, pulses on "CCW™ to move in Function Output 2 (Direction)
negative direction. Oulput 0 (Y0) - ++++++
QOutput 1 (Y1) - *Selected™
Qutput 2 {¥2)
~
Quadrature Cutput 3 {¥3)

Asserts "A" and "B” outputs in 4% quadrature
sequence, "A” leads "B for positive move,
"B" leads "A" for negative move.

@ OK ‘ Cancel |

At this point, we have configured outputs YO and Y1 for Step and Direction high-speed outputs. Next, we
will write the necessary ladder to generate a trapezoid profile with the configured high-speed outputs.
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Chapter 11: BRX Do-more! Motion Control and High-speed 1/0
i

Detailed Example: Configure and Test a High-Speed Pulse Output, continued

Ladder Program for Trapezoid Profile

Start by opening the $Main code block (a), as shown below.
I Start Page | & Dashboard @i SMain| ﬂ \

b x

Instruction Teolbox Al

, @ /7 / g

NoP )

NoP )

IS
~ —~

-

Favorites

Contact

Coil/Bit Qutput

Analog/Process

CTRIO

Date/Time/Calendar

Ethernet

File System

Hardware/Device

High Speed/Axis

iy |
kbj[ AXCONFIG - Axis Configuration =]
i

AXFOLLOW - Axis Pasition Following with
Offset

AXGEAR - Axis Electronic Gearing
AXHOME - Axis Perform Home Search
Y06 - Axis Jog Mode

AXPOSSCRY - Axis Move to Position Uslz‘
C-Curve

We will add two rungs to the ladder diagram by selecting two instructions from the Instruction Toolbox in
the (b) High-Speed/Axis section. The ladder will look like the one shown below. On rung 1 we will place the
AXCONFIG instruction and on rung 2 we will place the AXPOSTRAP instruction. The following page

discusses setting the instruction parameters when placing these instructions.

B Start Page | T Dashboard G $Main| 4 x
co =
1=} AXCONFIG Axis Configuration
Axis Device @Axis1
Axis Structure $Axis1
Linear vs. Rotary Linear
Initial Output Position 0
Minimum Velocity 100 pulses/sec
Maximum Velocity 1000 pulses/sec
Acceleration 1000 pulses/sec?
Deceleration 1000 pulses/sec?
Fault Deceleration 0 pulses/sec?
On Success, Set bit c1
On Error, Set bit c2
C3
2 —J ,' (EIR | AXPOSTRAP Axis Move to Position Using Trapezoid
Axis Device @Axis1
Axis Structure $Axis1
Move Type Single move
Target Type Relative
Paosition Value 1000
Linear vs. Rotary Linear
On Success, Set bit Cch
On Error, Set bit C6
3 { noP ) —
4 { noP )
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Chapter 11: BRX Do-more! Motion Control and High-speed 1/0
|

Detailed Example: Configure and Test a High-Speed Pulse Output, continued
With the cursor on rung 1, Select AXCONFIG from the tool palette. AXCONFIG is needed to setup the
runtime parameters for an Axis. An Axis has no default values and must be configured before it can be used.
For this example, we will configure the AXCONFIG with the values as shown in the dialog box on the right.
Since we have configured Axis 1 for Step/Direction, change the AXCONFIG Axis Device field to @AxisI.
For the purpose of our example, leave all other fields at their default values.

S E
AXCONFIG
[ s Deice (TN -] | " Evabe
Axis Structure $Axis1
Configure Axis... I
Linear vs. Rotary 0l
' Linear
¢ Rotary ™ Enable neg
o]
Initial Output Position 0 ° ]
Minimum Velocity 100 | pulsesisec
Monitor Axis sf
7] /:
Max\mum.Va\ncny 1000 pulses/sec Executs AXRS
Acceleration 1000 °| pulsesisec®
Deceleration 1000 °| pulses/sec? On Success:
Fault Deceleration pulses/sec? On Error
Fault Deceleration value of 0 means "Stop immediately”
I” Encoder Feedback
'l
c

Move cursor to rung 2 and select AXPOSTRAP from the tool palette. AXPOSTRAP is used to move an Axis
from its current position to a specified target position using the configured parameters to generate a trapezoid
move profile.

[Tal2]

AXPOSTRAP
d

Axis Device @Axis1 - Target De:
Axis Structure $Axis1

Configure Axis...

Move Type
' Single move

" Edge triggered

" Power flow enabled
© Multi-move

é

Target Type
" Absolute

« Re\ativet b)

I Zero-out .CurrentPosition before initial run

Position Value C 1000 ® r
L ) -

Linear vs. Rotary r
* Linear
© Rota

For the purpose of this example, change the (a) Axis Device to @AxisI and change the (b) Target Type to
Relative, leaving the other parameters at their default values. You can change the (c) Position Value if your
setup requires additional steps to approximate the trapezoid move. When you use the Relative target type,
the profile will move the number of steps indicated by the (c) Position Value each time the AXPOSTRAP

instruction is triggered.

Write the program to the BRX CPU and verify it is in RUN mode.
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Chapter 11: BRX Do-more! Motion Control and High-speed 1/0
i

Detailed Example: Configure and Test a High-Speed Pulse Output, continued
Displaying and controlling the trapezoid profile move using Data View

From the menu select a new Data View under the Debug -> Data View menu. Alternately, you can use the
Data icon (shown on right) on the toolbar ribbon to open a new Data View window.

-
< 1 File Edit Search View Tools PLC | Debug | Window Help i
L
-8 £ press .
= * 48 E
|j L’ \(A = “. AllStatus On
ata EE - Al Status OFf
e By - -
e Configure Forces.. 3 - 4
New Online Do-mo| @ Debug View Emory | Status  AllStatus No
W Ethernet /O Monitor L

Project Browser A

=lE aslasl mla = B Monitor Values ¥

= Do-moreLogger
E=() Control Logic .
T Bl New Memory View

@it SR

- B Unused System Tasks %} Change Value.. Cirl+Shift+F2
m ;55‘“ Trend View v
rograms
9 B P View

Pl subroutines
i m Interrupt Service Routines
E\ @i cunﬁguramon

= PID Overview
M

The Datal window is displayed. Start by typing CO on row 1 and C3 on row 2, under the (a) Element
column. Make the Datal window wider by placing the mouse on the right edge of the window (b), left
clicking and dragging to the right. Select (c) the yellow E icon in order to display (d) the Edizs column. Be
sure All Status On (toolbar ribbon) is selected.

d Launchpad p Project Browser

Datal x|
‘J =l (O I (5] (] = e

Element | Status Edits ;d - = -l:l_-
C0  OFF I
— Status Mo Status

1 H

2| c3  wr

1 @ @
5

6 |

All Status ON

4| b

For Help, press F1

Under the Edits column (d), you will see ON and OFF buttons adjacent to CO and C3. We will use these
to trigger our two rungs of instructions. In Data View, to configure $AxisI parameters, double-left click the

ON button for CO element.

NOTE: The first time you use this feature, the program will ask you to confirm the writes. If you prefer check the box so that
it will not ask you again.
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Chapter 11: BRX Do-more! Motion Control and High-speed 1/0
|

Detailed Example: Configure and Test a High-Speed Pulse Output, continued
After triggering CO, the ladder will display the following status as shown below.

18] Stort Page | T Dashboard ik $Main 4k x
Rung 1 triggers the AXCONFIG instruction =
Cn| AXCONFIG Axis Configuration
1 _l T Axis Device @Axis1
Axis Structure SAxis1
Execution Mode
_CurrentPosition
CurrentVelacity (a )
MasterEnable
Active Suspend
Fault b -EnableQutput
Linear vs. Rotary Linear
Initial Qutput Position 0
Minimum Velocity 100 pulses/sec
Maximum Velocity 1000 pulses/sec
Acceleration 1000 pulses/sec®
Deceleration 1000 pulses/sec?
Fault Deceleration 0 pulses/sec®
On Success, Set bit C
On Error, Set bit
Rung 2 triggers the AXPOSTRAP instruction

3 AXPOSTRAP Axis Move to Position Using Trapezoid
2 _] J' EIR| Axis Device @Axis1
Axis Structure SAxis1
Execution Mode
_CurrentPosition
TargetPosition
-CurrentVelocity
AtPosition ‘MasterEnable
Active Suspend
Fault e),EnahleOmpm
Mave Type Single mave
Target Type Relative | —|
Position Value 1000
Linear vs. Rotary Lear
On Success, Set bit
On Error, Set bit

In the AXCONFIG instruction, we see (a) .MasterEnable and (b) . EnableOutput are highlighted in blue and
C1 is set to ON. These indicate that $AxisI is configured and ready to be used.

The AXPOSTRAP instruction in Rung 2 shows $AxisI parameters have been configured (d) (. MasterEnable
is highlighted) and it is ready to start sending pulses () (.EnableOutput is highlighted).

CO can be turned off once the On Success bit (c), of the AXCONFIG turns on.

We are now ready to initiate our trapezoid move.
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Detailed Example: Configure and Test a High-Speed Pulse Output, continued

Double-left click on the C3 ON button in Data View. The trapezoid move will begin. Status indicators on (a)
the AXPOSTRAP instruction will provide feedback about the move. The following graphic shows its status
after the move is complete. Notice (b) the Current Position is now 1000 and the (c) Target Position is 1000.
The field device should have moved 1000 steps.

1 Start Page | ] Dashboard (@i $Main | b x
Rung 1 triggers the AXCONFIG instruction —
CUI AXCONFIG Axis Configuration | |
1=} > Axis Device @Axist
Axis Structure $Axis1
Execution Mode
_CurrentPosition
_CurrentVelocity
MasterEnable
Active Suspend
Fault _EnableOutput
Linear vs. Rotary Linear
Initial Output Position 0

Minimum Velocity
Maximum Velocity
Acceleration
Deceleration
Fault Deceleration

On Success, Set bit

100 pulses/sec
1000 pulses/sec
1000 pulses/sec?
1000 pulsesisec?

0 pu\ses!sc’
=

On Error, Set bit FF
Rung 2 triggers the AXPOSTRAR instruction a
CEiI AXPOSTRAP Axis Move to Position Using Trapezoid
2 _J I EIR| Axis Device @Axist
Axis Structure SAxis1
Execution Mcde
_CurrentPositior
TargetPosition
CurrentVelocity
AtPosition MasterEnable
Active Suspend
Fault -EnableOutput
Move Type Single move
Target Type Relative
Position Value 1000
Linear vs_ Rotary Linear
On Success, Set bit '
On Error, Set bit =

Displaying $Axis1 Current and Target values using Trend View

As mentioned before, Trend View is a very powerful utility, one that can be used to troubleshoot the control
system.

Open Trend View from the Debug Menu or the Trend icon on the toolbar, as shown below.

i File Edit Search View Tools PLC | Debug | Window Help
‘1:.'.5“..» £ press Sris
| % 1 = -~ All Status On
Trend Openi Sees S New - Al Status Off
P 1w Configure F & )
¥ onfigure Forces...
=i — 9
New Online Do-ma| @  Debug View Emory Al Status NDStatu;
Project Browser Q[ W% Ethernet /O Monitor i
I Monitor Values »

sl

soles mlam| |

= Do-morelogger
E=-={) Control Lo ic
é]j“ e &) New Memory View Add/Edit Element Docu
| Matches PLC, different than
B System Tasks Data View b Documentation memary Us:
) g Unused System Tasks 1 Change Value.. CtrbeShiftsF2
| T [ Tenvies ]
. Programs
FZl Subroutines B PID View “  Open Layout...

¥
{8 Interrupt Service Routines = PID Overview & Open Trend Archive..
=-§%® Configuration T =]
[+ =% Memory
¥ Forces (Disabled)
-5 CPU

3

In Trend View, using a single pane, add $AxisI. CurrentPosition to a pane.

Every time the AXPOSTRAP instruction is triggered, 1000 pulses are generated. In the Trend View snapshot
that follows, we can see the instruction was triggered twice. It started at 0 counts and reached 1000 counts
the first trigger. On the second trigger, it started at 1000 and reached 2000 counts.
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Detailed Example: Configure and Test a High-Speed Pulse Output, continued

14:56:16 14:56:30

There are many settings available that allow the user to meet application needs. Please review the Do-more!
Designer High-speed Instruction Help topics for detailed information.
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BRX High-speed Instructions

In this section we will give an overview of the high-speed instructions available to the BRX Do-more! CPU.
They will be presented in this section as in the Instruction Toolbox, in alphabetical order.

1. AXCAM - Axis Electronic Camming

2. AXCONFIG - Axis Configuration
3. AXFOLLOW - Axis Position Following with Offset
4. AXGEAR - Axis Electronic Gearing
5. AXHOME - Axis Perform Home Search
6. AXJOG - Axis Jog Mode
7. AXPOSSCRYV — Axis Move to Position Using S-Curve
8. AXPOSTRAP — Axis Move to Position Using Trapezoid
9. AXRSTFAULT — Reset Axis Limit Fault
10. AXSCRIPT — Run a Sequence of Axis Commands
11. AXSETPROP - Set Axis Properties
12. AXVEL — Axis Set Velocity Mode
13. TDODECFG - Deconfigure Table Driven Output
14. TDOPLS - Load Programmable Limit Switch Table for Table Driven Output

15. TDOPRESET - Load Preset Table for Table Driven Output

An expanded discussion of each of these instructions can be found in the Do-more! Designer online Help

files under the High-Speed/Axis topic.
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Before Using the BRX High-Speed 1/0O Instructions

Remember the following before using the BRX high-speed i/o instructions.

1. Each of the instructions covered in this section will require one or more of the following to be setup
prior to being able to use the instruction:

— Slave Axis Device or Axis Device - specifies which axis to use as the slave axis. This can be any axes

available to the MPU or to a BX-HSIO expansion module.

— Master Register - selects the axis position or high-speed counter/timer accumulated value that
provides the position source value. This value can come from any axes or high/speed counter/
timer available to the MPU or to a BX-HSIO expansion module.

— Table Driven Output Device - specifies which discrete output to use. This can be any of the
outputs available to the MPU or available in the BX-HSIO expansion module.

— AXCONFIG - this instruction configures parameters associated with a specific Axis. The Axis
minimum and maximum Velocity, the Axis Acceleration and Decelaration are some of the
configurable parameters that will affect how an Axis behaves. (See the AXCONFIG instruction
later in this section for detailed information)

Note: There can be more than one AXCONFIG instruction configured for the same Axis,
however, the parameters associated with the last AXCONFIG run for an Axis will be used.

2. 'The Axis, the High-speed Counters/Timers and the Table Driven Outputs are configured in the
MPUs Setup BRX High-speed 1/0O dialog or the BX-HSIO Setup BX-HSIO Module dialog. Please
review the information under the “Access Setup High Speed I/O Page” section earlier in this chapter.
It explains the different paths to opening these setup dialog page.

Please review the section “Available High-Speed Input and Output Features” earlier in this chapter,
which explains in detail how to configure the Axis/Pulse Outputs, the Counter/Timers, and the Table
Driven Outputs.

For example, from the MPUs Setup BRX High-speed I/O dialog or the BX-HSIO Setup BX-HSIO
Module dialog:

— Click the Axis 1... button to select the axis type: Virtual, Step/Direction, CW/CCW, Quadrature.

Here you select the discrete output points to be used by an axis that generates physical pulses.

— Click the Functionl... button to configure a Counter or a Timer input function. Here you select
the discrete input point(s) to be used by the input function.

— Click the Tablel... button to enable a Table Driven Output. Here you select the discrete output
point to be used by the Table Driven Output function.

3. For instructions that require the use of an Axis, be sure to add at least one AXCONFIG instruction
for the Axis used. Please see the detailed information on the AXCONFIG instruction later in this
chapter.
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AXCAM

The Axis Electronic Camming (AXCAM) instruction is used to establish a master/slave connection for an
axis so that its movement is synchronized to another axis or to a high-speed counter/timer. The slave axis
position is derived from the master position. Any time the master axis moves to a new position the slave axis
will also move to a corresponding position as directed by the Cam Table.

This instruction requires the following:
* Axis configured to be used as the slave Axis.
* One of the following to be used as the Master Register:
— Position value from a configured master axis.

— Accumulated value from a configured high speed counter/timer function.

AXCONEFIG instruction configured for each axis associated with the instruction.

The (a) Slave Axis Device specifies which axis to use as the slave axis and the (b) Master Register selects
the axis position or high-speed counter/timer accumulated value that provides the position source value.
These can be any of the axis or high-speed counter/timers available to the MPU or available to a BX-HSIO
expansion module.

The Axis and high-speed counters/timers are configured in the MPUs Setup BRX High-speed 1/0 dialog or
the BX-HSIO Setup BX-HSIO Module dialog. Please see detailed information on these under the “Available
High-Speed Input and Output Features” earlier in this chapter. These dialog boxes can be opened directly
from the AXCAM instruction by clicking on the (c) Configure Axis... button and (d) Configure Master

Register Device... button. These allow the user to:
* configure an axis or a counter/timer function for use with the instruction.

¢ verify or edit the physical I/O selected for an already configured axis or counter/timer function.

FESEDE =]
AXCAM Auxis Electronic Camming
Slave Axis Device @ ’m Curve Fitting Points
Slave Axis Structure SAxis ity RawiMiaciopvalic Slave Value | «
) 3 ! 0 0
@ Configure Axis... 9 100 0
Mistor Rogiter |3 2 0
= 300 0
@ Configure Master Register Device ‘ > 400 0
6 500 0 -

Linear vs. Rotary

& Linear Insert Append Remove Move Up Move Down Import...

" Rotary
10
Master Position Offset o
" Load Slave Curve Fitting Points from Data Block
1000
L I I R
o 1
 Fixed Curve Fitting Points P
Length from Starting Master Position 1000 °
Number of Curve Fitting Points
Apply to table \
[ Enable Relatve Mode |
On Success: & Setbit ¢ JMP to Stage
On Error: & Set bit " JMP to Stage 0
oK Cancel 250 =00 ) 1,000
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AXCAM, continued

Points and segments:

A Cam Table describes a motion profile that clearly assigns a slave position for each master position of a
specific master position range.

Cam tables are entered as a series of up to 64 segments. All of the segments are the same size in that they are
equal divisions of the total span of the Master Axis travel.

A segment describes the distance traveled and the position of the axis. It is equal to the difference between
the previous and current positions. Each segment is executed over a defined distance traveled for the Master
Axis. When executing these segments, the profiling software in the controller will fit a smooth curve to the
data with an updated velocity profile every millisecond.

Curve Fitting
The Cubic Interpolation method fits a cubic trajectory between each pair (segment) of cam table entries.
All segment transitions are curved, even for a linear progression between the segments. The only exception

is on the last 2 table segments. The last 2 segments will be a linear progression unless Rotary mode has been
selected. In Rotary mode, there will be curves on the last position of the table to the first position of the table.

Master Register: This is the Axis, High-Speed Counter or Timer that provides the position source value.
This can be any of the Axes or High-Speed Counter/Timers.

Non-Axis Master Filter Time: This parameter is only enabled if the Master Register is a High-Speed
Counter/Timer. This value is the Filter Time Constant which specifies how often (in Seconds) the
Slave’s position is calculated. This can be any constant value or any numeric location.

Configure Master Register Device: This button will open the BRX High-Speed Input or Axis/Pulse
Output dialog in the System Configuration.

Linear vs. Rotary: This setting selects the behavior that will occur when the end of the table has been
reached.

* Linear: The first two and the last two table positions are used to calculate a linear trajectory (from 0 at
the start of the table) and the CPU will continue to output pulses until the instruction is terminated.

Linear Mode

Calculated from first and last two points and the extrapolated trajectory.
= Actual Output pulse. All segments are curved except for first and last.

11'72 I BRX User Manual, 4th Edition, Rev. T



https://cdn.automationdirect.com/static/manuals/brxuserm/brxuserm.html

Chapter 11: BRX Do-more! Motion Control and High-speed 1/0
i

AXCAM, continued

* Rotary: This selection will loop’ the table to start at the beginning. The modulus of the Master
Register is used as the table Master Value.

Rotary Mode

Table will loop back to start position but the transition
from last position to first position will be curve fitted.

Master Position Offset: A pulse count value that is added to the Master Axis position before the associated
Slave position value is calculated. This can be any constant value or any numeric location. If this value
is a numeric location the value is read from that location only when the instruction is first enabled.

Load Slave Curve Fitting Points from Data Block: The data for the curve is located in PLC memory.

* Length from Starting Master Position: The total number of pulse counts the Master will move.

* Number of Curve Fitting Points: The number of segments to divide the Length from Master
Position into. There must be at least 3 curve fitting points in the table with a maximum of 64.

* Slave Curve Fitting Table Starting Address: The beginning address in PLC memory where the curve
data is stored.

Fixed Curve Fitting Points: The data for the curve is in the instruction table.

* Length from Starting Master Position: The total number of pulse counts the Master will move.

* Number of Curve Fitting Points: The number of segments to divide the Length from Master
Position into. There must be at least 3 curve fitting points in the table with a maximum of 64.

Enable Relative Mode: If selected, the function is enabled. The Slave Axis’ current position is stored
internally and that position becomes the new 0 for the Slave Axis. As the Master Axis moves, the Slave
position values are now relative to this stored position.

On Success:
¢ Set Bit: The bit will become FALSE when the instruction is enabled and will remain FALSE until the

enable leg goes back OFE Once the enable leg turns OFE if the instruction’s device/parameters were
valid, this bit will turn ON once the .CurrentVelocity reaches 0.

* JMP to Stage: Similarly, the JMP will not occur until after the instruction is enabled, then disabled,
and all the instruction device/parameters were valid and the .CurrentVelocity reaches 0.

On Error:

* Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE if there
was a problem with the parameters configured in the instruction, with the devices specified or if the
AXCAM move was interrupted before completion.

* JMP to Stage: If there was a problem with the parameters configured in the instruction, with the
devices specified or the AXCAM move was interrupted before completion, the PLC will jump to that
stage.
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AXCAM, continued
Example AXCAM

In this example we will demonstrate the use of the AXCAM instruction in conjunction with the AXCONFIG
instruction to create a circular path output using multiple axes.

The radius of the circle (50000) is loaded into D10. The center position is: X=100000, Y=100000. The path
followed is defined in the program SineCalculation.

Axes 0,1 & 2 are defined with the AXCONFIG instruction. The AXCAM instruction creates the movement
of the Axes to define the path traveled. From the $Main program, a program called SineCalculation is called
to perform the necessary math calculations to create a circular path output. The SineCalculation is called for
each segment in the camming table (61 segments).

The following pages show the ladder program that defines this operation.

Here is the $Main program:

] Dashboard | @l SineCalculation E-H$Main| b x
The purpose of this application is to show the usage of the AXCAM instruction. I
This epecific example wil perform a circle using Axis1 and Axis2. =
In this section, Axis 0,12 are configured in the first scan with AXCONFIG
SFirstScan
S5TO AXCONFIG Axis Configuration
+ T
Axis Device @Axisl
Axis Structure SAxisl
Linear vs. Rotary Linear
Initial Output Position
Minimum Velocity 20 pulsesizec
Maximum Velocity 200000 pulsesisec
Acceleration 20000 pulsesisec®
Deceleration 20000 pulsesisec®
Fault Deceleration 0 pulzes/sec®
0On Success, Set bit C&s
On Error, Set bit [sé: 1]
SFirstScan
STUI AXCONFIG Axis Configuration
2 =Tk
Axis Device @Axiz1
Axis Structure BAxisT
Linear vs. Rotary Linear
Initial Output Position
Minimum Velocity 20 pulsesizec
Maximum Velocity 250000 pulsesisec
Acceleration 50000 pulsesisec®
Deceleration 50000 pulsesisec® | __|
Fault Deceleration 0 pulses/sec®
On Success, Set bit c78
On Error, Set bit CcTa
SFirstScan
STUI AXCONFIG Axis Configuration
3 _J—r )
Axis Device @Axis2
Axis Structure Shxis?
Lingar vs. Rotary Lingar
Initial Output Position o
Minimum Velocity 20 pulsesizec
Maximum Velocity 250000 pulsesizec
Acceleration 50000 pulsesisec®
Deceleration 50000 pulsesisec®
Fault Deceleration 0 pulses/sec®
On Success, Set bit C26
On Error, Set bit C27
This section is intended to calculate the trajectory for the CAM table of a circle
D10 is the value of radius of the Circle and is loaded with value S0000
The Center position is X=100000, %¥=100000. The "SineCalculation™ program will create
the CAM table in preparation for the mowvement.
CG5
+ =T} MOVE Move Value
Source S0000
Destination D10
CE9
] —]_r} > RUN Run Program
Frogram  SineCalculation
=

(Ladder continued on next page.)
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AXCAM, continued

$Main program continued:

| Dazhboarcl|ﬁ£}5ineCa|cu|ation Ei_r$Main| 10 x
ces =
5 —-l_r : RUN Run Program
Program  SineCalculation
Bit C66 will enable the AXCAM execution. This can be executed once C69 has been
executed and should remain OM until the process is finished.
Axig 1 and Axis 2 will move depending on the data specified in the AXCAM instruction
Virtual Axis 0 position is the pointer used. As the Virtual Axis moves from position 0 to
position 10000 the position of Axis 1 and Axis 2 will follow
88 —
o H} — & e
— ¥ is E Camming
l Slave Axis Device @Axist
Slave Axis Structure Shxis1
Master Register Axis 0 Position (@4xis0)
Lingar vs. Rotary Lingar
Master Position Offset 0
Length from Starting Master Position 10000
Number of Curve Fitting Points &1
Slave Curve Fitting Table Address Datax0 - DataX60
On Success, Set bit C87
On Error, Set bit CE8
J.'-:xmm Axis El ic Camming
Slave Axis Device (@Axis2
Slave Axis Structure Shoxis2
Master Register Axis 0 Position (@Axis0)
Linear vs. Rotary Linear
Master Position Offset 0
Length from Starting Master Position 10000
Number of Curve Fitting Points 61
Slave Curve Fitting Table Address Datay’0 - Data 60
On Success, Set bit CcT0
On Error, Set bit CT1
C72 will start the movement for the Virtual Axis 0.
Axis 0 has to move between position 0 te position 10000 to cover the whole CAM table
previously calculated.
Axis 1 will move using the data stored in registers Datax0-DataXs0
Axis 2 will move using the data stored in registers Datay'0-Datay'60
If everything is correct the covered path should be a circle I
Cciz
7 =1} MOVE Move Value
Source 10000
Destination D12
c72 |
g _.] : i\xposmp —— Axis Move to Position Using Trapezoid
Axis Device @AxisD
Axis Structure Shxisl
Move Type Single move
Target Type Absolute
Position Value D12
Linear vs. Rotary Linear
Set Axis Properties
Maximum Velocity 300 pulses/sec
On Success, Set bit c74
On Error, Set bit C75
. R WL
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AXCAM, continued
Program: SineCalculation

Here is the SineCalculation program that is called from the $Main program.

11-76 |

T Dashboard (G Sine(alculalion| B sMain | b x
-
FOR —— Index Loop
Index NO
From 0
To 60
By Step 1
Bit C69 has to be SET ON to execute the calculations. This has to be done before
executing the CAM table. Once finished it will RESET tself
CBQ' PIJD BDI 2 CE9
| Jf = ||
2 = | 1 =1 { T )
MOVE —— Move Value
Source DataX0
Destination Datax60
MOVE —— Move Value
Source Data 0
Destination Datay's0
D10 is the value of radius of the Circle and is loaded with value 50000
The Center position is X=100000, ¥=100000. It is the value added in the MATH
instruction
Axig 1 is gelected to be the X axis, g0 it will be defined by the Cosine function.
The calculation will be written in registers DataX(0-DataX60 (51 elements)
Axis 2 is selected to be the Y axis, so it will be defined by the Sine function.
The calculation will be written in registers D%'0-DYE0 (61 elementz)
Ca69 NO 80
3 |=] | | < |} MATH Calculate Expi
Result R3
Expression NO
MATH Calculate Expi
Result DataX[NO]

Expression (D10 * COS(RAD(R3 *8))) + 100000

MATH Calculate Exp
Result Data[NO]
Expression (D10 * SIN(RAD(R3 *6))) + 100000

e I ¢
Element NO
Ecr— Index by Step I
5 { wor )
B { wor )
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AXCONFIG

The Axis Configuration (AXCONFIG) instruction configures the parameters for a specific Axis so that it
may be used for all of the other AXIS commands. Pulse Outputs for a given AXIS cannot be commanded
until the AXCONFIG instruction has been run successfully. When the AXCONFIG instruction has been
successfully created and initiated, the .MasterEnable structure member for that AXIS will become true and
the AXIS may be commanded by other Axis instructions.

NOTE: There can be more than one AXCONFIG instruction configured for the same Axis, however, the parameters associated
with the last AXCONFIG run for an Axis will be used.

This instruction requires an Axis configured to be used as the slave Axis.

The (a) Axis Device specifies which Axis the parameters will be applied to. This can be any axis available to
the MPU or available to a BX-HSIO expansion module.

The Axis is configured in the MPUs Setup BRX High-speed 1/0 dialog or the BX-HSIO Setup BX-HSIO
Module dialog. Please see detailed information on these under the “Available High-Speed Input and Output
Features” earlier in this chapter. This dialog box can be opened directly from the AXCONFIG instruction
by clicking on the (b) Configure Axis... button. These allow the user to:

* configure an axis for use with the instruction.

e verify or edit the physical I/O selected for an already configured axis.

[I=T= 2] o
AXCOMNFIG Axis Configuration
Axis Device @ = [~ Enable positive/clockwise motion Fault-Limit
Axis Structure SAxis0
@ Configure Axis... r
Linear vs. Rotary ol
* Linear [ Enabl ive/ lockw Fault-Limi
¢ Rotary nable negative/counter-clockwise motion ..a.ut- imit
—
o]
Intial Output Position ol
Minimum Velocity pulses/sec - : i :
i N e— e o et i
Acceleration pulses/sec*
Deceleration pulses/sec:  On Success: ® Sethit ™ JMP to Stage
Fault Deceleration pulses/sec? On Error: & Setbit ¢ JMP to Stage
Fault Deceleration value of 0 means "Stop immediately”
I” Encoder Feedback
ol
i
i
=
(@)
e NOTE: AxisO is a 'virtual axis’ and will not generate pulses to physical outputs of the PLC. Axis0 can be used for generating
‘ pulse output profile register values to be used for Table Driven Outputs (TDOPRESET or TDOPLS) or as the master for other

axes in following-type applications (AXCAM, AXFOLLOW or AXGEAR). AxisQ is also good to use for testing.
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AXCONFIG, continued

Linear vs Rotary: This setting selects the behavior that will occur when the end of the table has been reached.

* Linear: Linear actuators move forward or backward on a fixed linear path. The movement of linear
actuators are defined in linear units such as inches or millimeters. Since linear actuators only move in
two directions on a fixed path, linear actuators are defined as finite, meaning they have a set distance
that they can travel in either direction before they must stop.

* Rotary: Rotary actuators produce rotary motion, meaning that the actuator revolves on a circular
path. Movement from this type of actuator is defined in rotary units, typically degrees. A rotary table
doesn’t have a fixed distance it can travel; it can keep spinning in the same direction indefinitely. The
count for a rotary input is kept within a defined range (Rotary Range Length). Once the count has
exceeded the high limit of the specified Rotary Range Length, it will reset to 0. If the Axis position is
decreasing (negative velocity value), when it falls below 0, it will go to the high value specified in the
Rotary Range Length.

Initial Output Position: The current count will be set to this value when the Axis is first enabled and any
time the Axis is reset. This can be any constant value or any numeric location.

Minimum Velocity (pulses/sec): The slowest frequency of output pulses that will be generated when the
output is enabled. This can be any positive constant from 10 to 250000 or any numeric location with
a value in that range.

Maximum Velocity (pulses/sec): The fastest frequency of output pulses that will be generated when the
output is enabled. This can be any positive constant from 10 to 250000 or any numeric location with
a value in that range.

Acceleration Rate (pulses/sec?): The rate at which the pulses will be generated when the axis is ramping
up from a slower pulse rate to a higher pulse rate. This can be any positive constant or any numeric
location with a value in that range.

Deceleration Rate (pulses/sec?): The rate at which the pulses will be generated when the axis is ramping
down from a faster pulse rate to a slower pulse rate. This can be any positive constant or any numeric
location with a value in that range.

Fault Deceleration Rate (pulses/sec?): Any time a Fault Limit is reached or the Axis .MasterEnable is
turned OFE the Axis will decelerate to 0 at this specified rate. A value of 0 will cause the Axis to
immediately stop moving. This can be any positive constant or any numeric location with a value in
that range.

Encoder Feedback: Enable this option if an incremental encoder is being used to provide the speed
reference feedback. The Axis structure contains a .FollowingError that indicates the difference in
the commanded position and the encoder feedback. This can indicate a stalled motor, mechanical
slippage or other problem in the application.

* High-speed Input Function 1/High-speed Input Function 2/High-speed Input Function 3:
Choose one of these options for the encoder feedback. The High-speed Counters must be setup in the

Setup BRX Counter/Timer section of the BRX Onboard 1/O>High-speed 1/O section in the System
Configuration. Click on the Configure High-speed Input button to access this directly.

¢ Position Based on:

— Encoder: This option will place the specified High-speed Input Function into the . CurrentPosition
member of the Axis configured in this instruction. The difference in the specified High-speed
Input Function and the actual pulse output count of the Axis configured in this instruction will
be indicated in the . FollowingFError.
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— Pulse Output: This option will indicate the actual pulse output count of the Axis configured
in this instruction into the .CurrentPosition member and the . FollowingError will indicate the
difference between . CurrentPosition and the High-speed Input Function that has been specified.

* Pulse Output/Encoder Scale: If the motor and the encoder have different pulse-per-revolution
values, enter the scale value required to bring them into alignment.

* Encoder Deadband (counts): Having some deadband value around the encoder current position can
prevent the pulse output from generating alternating small pulses trying to get the input value to an
exact number. This value is applied both above and below the encoder value. For example: A value of
2 will be a deadband of 2 above and 2 below for a span of 4 counts.

Enable Positive/Clockwise Motion Fault-Limit: Enable this option to use a physical input that will
cause the Axis to Fault (Stop) if the input becomes true or false (based on the setting below) when
moving in the Clockwise or Positive direction. This is typically used as an over-travel limit switch.

If a Fault-Limit is tripped, use the Axis Reset Fault (AXRSTFLT) instruction or re-trigger the Axis
Config (AXCONFIG) instruction to clear the fault. Any attempt to move in the same direction that
caused the fault will immediately generate another fault condition. Movement of the Axis in the
opposite direction is permitted.

— Limit Input: This needs to be one of the onboard X discrete input elements. This is where the over
travel limit switch would be wired to.

— Stop/fault when Limit is: Choose OFF to cause the Axis to fault (stop) when the specified input
goes from True to False. Choose ON to cause the Axis to fault (stop) when the specified input goes
from False to True.

Enable Negative/ Counter-Clockwise Motion Fault-Limit: Enable this option to use a physical input
that will cause the Axis to Fault (Stop) if the input becomes true or false (based on the setting below)
when moving in the Counter-Clockwise or Negative direction. This is typically used as an over-travel
limit switch.

If a Fault-Limit is tripped, use the Axis Reset Fault (AXRSTFLT) instruction or re-trigger the Axis

Config (AXCONFIG) instruction to clear the fault. Any attempt to move in the same direction that

caused the fault will immediately generate another fault condition. Movement of the Axis in the

opposite direction is permitted.

— Limit Input: This needs to be one of the onboard “X” discrete input elements. This is where the
over travel limit switch would be wired to.

— Stop/fault when Limit is: Choose OFF to cause the Axis to fault (stop) when the specified input
goes from True to False. Choose ON to cause the Axis to fault (stop) when the specified input goes
from False to True.

On Success:
* Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE if the
parameters configured in the instruction and proper devices were specified.
* JMP to Stage: If the parameters configured in the instruction and proper devices were specified, the
PLC will jump to that stage.
On Error:
* Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE if there
was a problem with the parameters configured in the instruction or with the devices specified.

* JMP to Stage: If there was a problem with the parameters configured in the instruction or with the
devices specified, the PLC will jump to that stage.
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The Axis Position Following with Offset (AXFOLLOW) instruction is used to establish a Master/Follower
connection for an Axis so that the Follower’s movement is synchronized to the Master’s movement. The
Master can be another Axis or a High-Speed Counter/Timer.

Because the Follower Axis will need the ability to overtake the Master Axis during a Goto Relative Offset
operation, ensure that the Maximum Velocity and Acceleration parameters of the Master and Follower Axes
have been configured with enough capacity to allow this. The Follower Axis can be made more responsive by
configuring it with higher Maximum Velocity or a faster Acceleration or both.

If the instruction is enabled with the Goto Offset Signal OFF, the Axis will behave in a Velocity-following
manner. As soon as the Goto Offset Signal turns ON, the Axis will now behave in a Position-following
manner and will remain so until the instruction is terminated. If the instruction is enabled with the Goto
Offset Signal ON, the Axis will behave in a Position-following manner until the instruction is terminated.

To help keep track of the Axes movement relative to each other, any time the Axis is in Position Following
mode the Follower Axis associated structure member, .MstSlvCoordError, will contain the difference (in
pulse counts) between the Master Axis position and the Follower Axis™ position.

This instruction requires the following:
* Axis configured to be used as the slave Axis.
* One of the following to be used as the Master Register:
— Position value from a configured master axis.
— Accumulated value from a configured high speed counter/timer function.
* AXCONEFIG instruction configured for each axis associated with the instruction.

The (a) Slave Axis Device specifies which axis to use as the slave axis and the (b) Master Register selects
the axis position or high-speed counter/timer accumulated value that provides the position source value.
These can be any of the axis or high-speed counter/timers available to the MPU or available to a BX-HSIO
expansion module.

The Axis and high-speed counters/timers are configured in the MPUs Setup BRX High-speed 1/0 dialog or
the BX-HSIO Sezup BX-HSIO Module dialog. Please see detailed information on these under the “Available
High-Speed Input and Output Features” earlier in this chapter. These dialog boxes can be opened directly
from the AXFOLLOW instruction by clicking on the (c) Configure Axis... button and (d) Configure

Master Register Device... button. These allow the user to:

* configure an axis or a counter/timer function for use with the instruction.

* verify or edit the physical I/O selected for an already configured axis or counter/timer function.

AXFOLLOW Axis Position Following with Offset
= € | @Axis0 -
Axis Structure $Axis0

@ Configure Axis... ‘

Master Register@ |Axis 0 Position (@Axis0) j
@ Configure Master Register Device. .. ‘

Gear Ratio Multiplier 1.0 ?
Relative Offset Position
Relative Offset Velocity
Goto Offset Signal
On Success: ™ Setbit © JMP to Stage c7 °
On Error: @ Set bit © JMP to Stage c8 ?
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ey NOTE: AxisO is a 'virtual axis’ and will not generate pulses to physical outputs of the PLC. AxisO can be used for generating
‘ pulse output profile register values to be used for Table Driven Outputs (TDOPRESET or TDOPLS) or as the master for other
axes in following-type applications (AXCAM, AXFOLLOW or AXGEAR). Axis0 is also good to use for testing.

Master Register: This is the Axis, High-Speed Counter or Timer that provides the position source value.
This can be any of the Axes or High-Speed Counter/Timers.

Non-Axis Master Filter Time: This parameter is only enabled if the Master Register is a High-Speed
Counter/Timer. This value is the Filter Time Constant which specifies how often (in Seconds) the
Slave’s position is calculated. This can be any constant value or any numeric location.

Configure Master Register Device: This button will open the BRX High-Speed Input or Axis/Pulse
Output dialog in the System Configuration.

Gear Ratio Multiplier: A multiplier that will be applied when the Follower’s position is calculated. This
can be any constant value or any numeric location. Unlike the similar parameter in the Electronic
Gearing (AXGEAR) instruction, this value cannot be adjusted while the instruction is enabled.

Relative Offset Position: The Follower’s position value will be adjusted by this pulse count value each
time the Goto Offset Signal turns ON. This can be any constant value or any numeric location.

Relative Offset Velocity: The additional velocity the Follower Axis will use when moving to the Relative
Offset Position. This value specifies how much faster (in pulses/second) the Follower Axis can move
than the Master Axis when attempting to move to the Relative Offset Position. This value can be any
constant between 0 and 250,000 or any numeric location containing a value in that range.

Goto Offset Signal: Each time this Bit transitions from OFF to ON, the Follower Axis will attempt to
move to the Relative Offset Position using the Relative Offset Velocity. If the Relative Offset Position
is reached the instruction will turn this Bit OFE This can be any Bit memory address.

NOTE: If the Bit assigned to the Goto Offset Signal stays ON, it indicates the Follower Axis does not have the capacity to
overtake the Master Axis. Make the Follower Axis more responsive by configuring it with higher Maximum Velocity or a faster
Acceleration, or both.

On Success:

* Set Bit: The bit will become FALSE when the instruction is enabled and will remain FALSE until the
enable leg goes back OFF. Once the enable leg turns OFE, if the instruction’s device/parameters were
valid, this bit will tcurn ON once the .CurrentVelocity reaches 0.

* JMP to Stage: Similarly, the JMP will not occur until after the instruction is enabled, then disabled,
and all the instruction’s device/parameters were valid and the .CurrentVelocity reaches 0.

On Error:

e Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE if there
was a problem with the parameters configured in the instruction, with the devices specified or if the
AXFOLLOW move was interrupted before completion.

e JMP to Stage: If there was a problem with the parameters configured in the instruction, with the
devices specified or the AXFOLLOW move was interrupted before completion, the PLC will jump
to that stage.
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Example AXFOLLOW ladder.

Rung 1: configures Axis 1 parameters

Rung 2: configures Axis 2 parameters

Rung 3: uses the AXVEL instruction to set the velocity structure
Rung 4: sets the AXFOLLOW instruction that will describe the motion of both axes

Start Page | B Dashboard @ik $Main|

This example show ho the AXFOLLOW instruction works
This rung is to configure Axis 1 on first scan.
The actual values for Maximum Velocity, Minimum Velocity, Acceleration Rate,
Deceleration Rate and Fault Deceleration Rate shouild not exceed the values for the
system being used.
SFirstScan

STO

T

This rung is used to configure Axis 2 on first scan. The value of the Velocity and
instruction correctly.
The actual values for Maximum Velocity, Minimum Velocity, Acceleration Rate,

Deceleration Rate and Fault Deceleration Rate should not exceed the values for the
system being used.

AXCONFIG

Axis Device

Axis Structure
Linear vs. Rotary
Initial Output Position
Minimum Velocity
Maximum Velocity
Acceleration
Deceleration

Fault Deceleration
On Success, Set bit
On Error, Set bit

Axis Configuration

@Axis1

$Axis1

Linear

0

100 pulses/sec
1000 pulses/sec
1000 pulses/sec?
1000 pulses/sec?
0 pulses/sec?

C1

c2

Acceleration for Axis 2 to be higher than Axis 1 so that it can execute the AXFOLLOW

The CT bit is used to execute AXFOLLOVW command. This instruction makes Axis 2
move in the same manner as Axis 1.

proportionally affect the motion
Additionally, the "Relative Offset Position” value will be executed with "Relative Offset
Velocity” when "Goto Offset Signal” is Set ON.

SFirstScan
‘JSTUI AXCONFIG Axis Configuration
2 = i
Axis Device @Axis2
Axis Structure JAxis2
Linear vs. Rotary Linear
Initial Output Position 0
Minimum Velocity 100 pulses/sec
Maximum Velocity 1000 pulses/sec
Acceleration 1000 pulses/sec?
Deceleration 1000 pulses/sec?
Fault Deceleration 0 pulses/sec®
On Success, Set bit ca
On Error, Set bit C9
C4
3 = [EIR| AXVEL Axis Set Velocity Mode
Axis Device @Axis1
Axis Structure SAxis1
Using Velocity Value in $Axis1.TargetVelocity
Acceleration/Deceleration Mode Mone (Instantaneous)
On Success, Set bit C5
On Error, Set bit C6

The value in "Gear Ratio Multiplier” will be taken into account for the calculation and will

c7 .
4 = ER| AxFoLLOW
Axis Device

Axis Structure

Master Register

Gear Ratio Multiplier
Relative Offset Position
Relative Offset Velocity
Goto Offset Signal

On Success, Set bit
On Error, Set bit

Axis Position Following with Offset

@Axis2

SAxis2

Axis 1 Position (@Axis1)
1.0

Do

Vo

C8

Cc9

Cc10
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The Axis Electronic Gearing (AXGEAR) instruction is used to create a type of Master/Slave connection that
will synchronize the movement of one axis relative to another axis or a High-Speed Counter/Timer.

AXGEAR always behaves in a Position-Following mode. The Slave axis position is derived from the Master
position so that any time the position of the Master Axis changes, the position of the Slave Axis will move

to a position that has been modified by the user-supplied gear ratio. When the move to position operation is
enabled, the AXGEAR instruction will use the current values of the Gear Ratio, the Axis Maximum Velocity,
Accel, Decel and the Master’s Target Position to calculate the move profile. Any changes to the Gear Ratio
and Target Position will result in a trajectory change of the AXGEAR Axis.

To help keep track of the Axes movement relative to each other, any time the Axis is in Electronic Gearing
mode the Slave Axis associated structure member, .MstSlvCoordError, will contain the difference (in pulse
counts) between the Master Axis position and the Slave Axis position.

This instruction requires the following:

* Axis configured to be used as the slave Axis.

* One of the following to be used as the Master Register:

— Position value from a configured master axis.

— Accumulated value from a configured high speed counter/timer function.

* AXCONFIG instruction configured for each axis associated with the instruction.

The (a) Slave Axis Device specifies which axis to use as the slave axis and the (b) Master Register selects
the axis position or high-speed counter/timer accumulated value that provides the position source value.
These can be any of the axis or high-speed counter/timers available to the MPU or available to a BX-HSIO

expansion module.

The Axis and high-speed counters/timers are configured in the MPUs Setup BRX High-speed 1/0 dialog or
the BX-HSIO Setup BX-HSIO Module dialog. Please see detailed information on these under the “Available
High-Speed Input and Output Features” earlier in this chapter. These dialog boxes can be opened directly
from the AXGEAR instruction by clicking on the (c) Configure Axis... button and (d) Configure Master
Register Device... button. These allow the user to:

* configure an axis or a counter/timer function for use with the instruction.

e verify or edit the physical I/O selected for an already configured axis or counter/timer function.

AXGEAR a] Axis Electronic Gearing
Axis Device -
Axis Structure SAxis0

b‘l { C l Configure Axis... |

Master Register k"‘.."—"u(is 0 Position (@Axis0) j

@ Configure Master Register Device .. |

Gear Ratio Multiplier

On Success: ™ Set bit © JMP to Stage

On Error: @ Set bit © JMP to Stage c7 ¢
e NOTE: AxisO is a 'virtual axis’ and will not generate pulses to physical outputs of the PLC. Axis0 can be used for generating
‘ pulse output profile register values to be used for Table Driven Outputs (TDOPRESET or TDOPLS) or as the master for other

axes in following-type applications (AXCAM, AXFOLLOW or AXGEAR). Axis0 is also good to use for testing.
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Master Register: This is the Axis, High-Speed Counter or Timer that the Slave Axis will be electronically
geared to. This can be any of the Axes or High-Speed Counter/Timers.

Non-Axis Master Filter Time: This parameter is only enabled if the Master Register is a High-Speed
Counter/Timer. This value is the Filter Time Constant which specifies how often (in Seconds) the
Slave’s position is calculated. This can be any constant value or any numeric location.

Configure Master Register Device: This button will open the BRX High-Speed Input or Axis/Pulse
Output dialog in the System Configuration.

Gear Ratio Multiplier: A multiplier that will be applied each time the Slave’s position is calculated. A
value of 0 will cause the Slave Axis to stop. This can be any constant value or any numeric location.

On Success:

¢ Set Bit: The bit will become FALSE when the instruction is enabled and will remain FALSE until the
enable leg goes back OFE. Once the enable leg turns OFE if the instruction’s device/parameters were
valid, this bit will turn ON once the .CurrentVelocity reaches 0.

* JMP to Stage: Similarly, the JMP will not occur until after the instruction is enabled, then disabled,
and all the instruction’s device/parameters were valid and the .CurrentVelocity reaches 0.

On Error:

* Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE if there
was a problem with the parameters configured in the instruction, with the devices specified or if the
AXGEAR move was interrupted before completion.

* JMP to Stage: If there was a problem with the parameters configured in the instruction, with the
devices specified or the AXGEAR move was interrupted before completion, the PLC will jump to
that stage.

Example AXGEAR ladder.

This example demonstrates the usage of the AXGEAR instruction. Axes 0, 1& 2 are configured in the first
scan with AXCONFIG.
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[ Start Page | B Dashboard | (@ SineCalculation E—H$Main|

4P x

The purpose of this application is to show the usage of the AXGEAR instruction
In this section Axes 0,1 & 2 are configured in the first scan with AXCONFIG

SFirstScan
STO AXCONFIG
Al S

Axis Device

Axis Structure
Linear vs. Rotary
Initial Output Position
Minimum Velocity
Maximum Velocity
Acceleration
Deceleration

Fault Deceleration
On Success, Set bit
On Error, Set bit

Axis Configuration

@~xis0

SAxis0

Linear

0

20 pulses/sec
200000 pulses/sec
2000 pulses/sec?
2000 pulses/sec?
0 pulses/sec?
C89

Ca0

SFirstScan
STO AXCONFIG
> 4} S

Axis Device

Axis Structure
Linear vs. Rotary
Initial Output Position
Minimum Velocity
Maximum Velocity
Acceleration
Deceleration

Fault Deceleration
On Success, Set bit
On Error, Set bit

Axis Configuration

@Axis1

B$Axis1

Linear

0

20 pulses/sec
250000 pulses/sec
50000 pulses/sec?
50000 pulses/sec?
0 pulses/sec?
c78

C79

SFirstScan
STO AXCONFIG
3 1} -

Axis Device

Axis Structure
Linear vs. Rotary
Initial Output Position
Minimum Velocity
Maximum Velocity
Acceleration
Deceleration

Fault Deceleration
On Success, Set bit
On Error, Set bit

Axis Configuration

@Axis2

SAxis2

Linear

0

20 pulses/sec
250000 pulses/sec
50000 pulses/sec?
50000 pulses/sec?
0 pulses/sec?
C26

ca7

(Ladder continued on next page.)
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AXGEAR, continued

In this section when C66 goes high AXGEAR is executed. Axis 1 and Axis 2 will move proportionally
depending on the data specified in gear ratio multiplier field of the AXGEAR instruction. Virtual Axis 0
position is the pointer used. As the Virtual Aixs 0 moves from position 0 to position 10000 the position of
Axis 1 and Axis 2 will follow proportionally to the values in RO and R1. Axis 2 rotation should be opposed

to Axis 1.

(Ladder continued from previous page.)

Dashboard | @ik SineCalculation @ik $Main|

Virtwal Axis m
follow proportonally to th
Aucis 2 rotation should be

$FirstSaan
ST MOVE Move Value
4 _J_|‘ L
I
Source 10
Destination RO
——| uovE Move Value
Source -1.0
Destination R1
68
3 —j } EIR | 2xcEAR Aoz ic Gaaring
#Axis Device @Aist
Axiz Structure Sais1
Master Register Axis 0 Position {@Axis0)
Gear Ratio Multiplier RO
©n Success, Set bit coT
©n Eror, Sat bit ceg
= EIR | axceAR Axis ic Gearing
| Asis Device @Ais?
Axis Structure BeoisZ
Master Register Axis 0 Position {@Axis0)
Bear Ratio Multiplier R1
©n Succass, Sat bit cm
©n Ertor, Set bit cT1
CT: tart the movement for the Virtual Asxis 0.
Ao S to move po:
Ao move proportionally
A
Ao move proportionally to the valuz in R1 and the change in position in Virtusl
c12 T
3 —Lr} MOVE Move Value
| - Source 10000
Destination D12
forpd
7 —] } EIR | AxPoSTRAP —— Axis Move o Position Using Trapezoid
| Acdis Device @Aodis0
PAotis Structure BAxisd
Move Type Single move
Target Type Absoluta
Position Value D12
Linear vs. Rotary Linear
Sat Axis Properties
Maximum Velocity 300 pulses/sec
©n Succass, Sat bit cT4
On Eror, Set bit CT5
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The Axis Perform Home Search (AXHOME) instruction is used to perform the necessary steps to move the
specified Axis to a known starting position.

This instruction requires the following:

* Axis configured to be used as the slave Axis.

* AXCONFIG instruction configured for each axis associated with the instruction.

The (a) Axis Device specifies which axis to use as the slave axis. This can be any axis available to the MPU or
available to a BX-HSIO expansion module.

The Axis is configured in the MPUs Setup BRX High-speed I/O dialog or the BX-HSIO Setup BX-HSIO
Module dialog. Please see detailed information on these under the “Available High-Speed Input and Output
Features” earlier in this chapter. These dialog boxes can be opened directly from the AXHOME instruction

by clicking on the (b) Configure Axis... button. This allows the user to:

* configure an axis for use with the instruction.

e verify or edit the physical I/O selected for an already configured axis.

M=z []
AXHOME Axis Perform Home Search
Axis Device @ @Asis1 -

Axis Structure $Axis1
@ Configure Axis...
Homing Velocity (signed) pulses/sec
Discrete Input Limit 1
Discrete Input
Event
* Rising Edge
" Falling Edge
" Rising OR Falling Edge
" High Level
T Low Level
Termination
" Position
Offset from Limit 1
" Creep to Second Limit
~
~
-
e
(“
" Decelerate to 0 Velocity
v Zero-out Position At
@ Limit 1
" Home / when Done
Input Leg
" Edge triggered
& Power flow enabled
On Success: ™ Set bit  JMP to Stage
On Error: © Set bit ¢ JMP to Stage
meen  NOTE: AxisO is a 'virtual axis’ and will not generate pulses to physical outputs of the PLC. Axis0 can be used for generating
‘ pulse output profile register values to be used for Table Driven Outputs (TDOPRESET or TDOPLS) or as the master for other

axes in following-type applications (AXCAM, AXFOLLOW or AXGEAR). Axis0 is also good to use for testing.
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AXHOME, continued

Homing Velocity (Signed): The maximum velocity the Axis will ramp up to when moving toward
Discrete Input Limit 1. The Axis will ramp up and down using the Axis current Acceleration and
Deceleration settings. This can be any constant value from -250000 to -10, 0, and 10 to 250000
or any numeric location containing a value in that range. The sign of the value will indicate the
direction of travel. Positive numbers will move the Axis clockwise, negative numbers will move the
Axis counter-clockwise.

Discrete Input Limit 1: The Home Search operation requires at least one discrete input.

* Discrete Input: The discrete input where the Home limit switch is connected. This must be one of
the on-board discrete inputs.

* Event: Selects which of the following conditions will indicate the Home switch has been reached:

Rising Edge 1L
Falling Edge L
Rising OR Falling Edge | [ |
High Level EmE
Low Level [

Termination: Specifies what action to take after reaching the Home switch (Input Limit 1)

* Position: Use the Axis current positioning configuration to move the Axis to an absolute pulse count
relative to the position of Discrete Input Limit 1.

* Offset from Limit 1: When Discrete Input Limit 1 is reached, the Axis marks the position of the
switch and will then move the Axis toward the specified Position.

* Creep to Second Position: Move the Axis to a second discrete Input Limit switch.

— Creep Velocity (Signed): The maximum frequency the Axis will ramp up to when moving toward
Discrete Input Limit 2. The Axis will ramp up and down using the Axis current Acceleration
and Deceleration settings. This can be any consta nt value between -250000 to -10, 0, and 10
to 250000 or any numeric location containing a value in that range. The sign of the value will
indicate the direction of travel: positive numbers will move the Axis clockwise, negative numbers
will move the Axis counter-clockwise.

— Discrete Input Limit 2: Use a discrete input for Limit 2. This could be a second discrete input or
the same input as Discrete Input Limit 1.

Discrete Input: The discrete input where the Discrete Input Limit 2 switch is connected. This
must be one of the on-board discrete inputs.

Event: Selects which of the following conditions will indicate the Home switch has been reached:

Rising Edge 1L
Falling Edge L
Rising OR Falling Edge | [ |
High Level EmE
Low Level [

— Decelerate to 0 Velocity: The Axis will decelerate from the Homing Velocity to 0.
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Zero Position At: Enable this option to have the Axis set its Current Position to 0 after the following step
of the Home Search operation:

e Limit 1: Set the Current Position to 0 when the Discrete Input Limit 1 switch is reached. Any
additional movement of the Axis during the Termination phase will be reflected in the Axis Current
Position value.

* Home/When Done: Set the Current Position to 0 when all phases of the Home Search operation is
complete.

Input Leg: Specifies how the instruction will be enabled to run:

* Edge Triggered: Fach time the input logic transitions from OFF to ON this instruction will run
to completion. This selection does not allow the Home Search operation to be interrupted once
it has started except by manually turning OFF the .MasterEnable for the Axis, which will put the
Axis into a fault condition that must be cleared before the Axis will be permitted to move. Use the
AXRSTFAULT (Reset Axis Limit Fault) instruction to clear an Axis Fault.

 DPower Flow Enabled: When the Input logic transitions from OFF to ON the instruction will begin to
execute and will continue executing as long as the input logic remains ON. This selection allows the
Home Search operation to be interrupted by turning the input logic OFE This is an error condition
but it does not put the Axis into a Fault condition.

On Success:

* Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE if the
parameters configured in the instruction and proper devices were specified and the Home operation
completes uninterrupted.

* JMP to Stage: If the parameters configured in the instruction and proper devices were specified, the
PLC will jump to that stage once the Home operation completes.

On Error:

* Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE if there
was a problem with the parameters configured in the instruction, with the devices specified or if the
Home operation was interrupted before completion.

* JMP to Stage: If there was a problem with the parameters configured in the instruction, with the
devices specified or the Home operation was interrupted before completion, the PLC will jump to
that stage.

Examples of various AXHOME configurations are considered on the following pages.
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Example 1: Termination at Position of Limit 1

Ay Bructure Shis

Limit 1

Hamng Velsety [sgeed) [ERT) ] putsenisec
Diicrote Ingast Limt 1

Dvscrete nput

Start it

% Riting Edge

i Falling Edge

" Rising OR Faling Edge

T High Lewd

" Low Level

Tormination
* Postion

Decel Rate Accel Rate Offsat o Lim 1

T Crawp o Second Limt

]

Homing Velocity

= ™ Dacalsrate 10 0 Velocty
-

—

' Zar-out Poston At

(" $hxis1.CurrentPosition Al e
\ goes to here. g Lo

The Axis decelerates, changes direction and goes back to $Axis. CurrentPosition = 0 (Not looking at Limit 1
anymore).

Example 2: Termination Using Creep to Limit 2.

[T ®

Creep Limit 2 AouE At Pt Haro Sesch

Velocity e Dwvice (@t 1
Accel e ——
Rate

)

Hamng Vilsety (sgred) [ERT) ] pubsinise
Disciote Input Limd 1

D .
Start ot
—_  Rising Edge
SAuis1.CurrentPosition I Faling Edge
qoes to 0 here.

© Rising OR Faling Edge
" High Lewd
™ Low Level

Termenation
" Pusitien

Decel Rate Accel Rate

Disconte input
v

" Rising Edge

& Falieg Edge

" Risieg OR Fallng Edge
Homing Velocity e

Limit 1

™ Dacalseats 1o 0 Velnety

P Zem-out Poson At
* Lisit 1

& Home [ when Dane
Input Leg

 Edge triggered

T Powst Bow anstied

On Sucewss: © Setba T 8P 10 Stage [Ed q
OnEmor  Sett T JMP 10 Stage [cs i

The Axis decelerates, changes direction and goes back to the falling edge of Limit 2 and the $Axis.

CurrentPosition goes to 0 Take note that Limit 2 is the same physical switch in this situation. It could be a
different one if it would make better sense for the application.
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]
AXHOME Bty Pk Harna Sasrch
Axin Divica [@Ams
At Structure Saws]
Configuee s
Homang Vilocty (sgred} [ERT) ] sutsonisec
scote Injun

Fiting Edgn
* Faling Edgs
™ Rising OR Faling Edge
5 High Lol
* Low Level
Terminabon
" Postion

Evant
" Rising Edge
™ Falieg Edge
© Rusing OR Fallng Edge
™ High Ll

T Low L
" Dacalieata 1o 0 Vilnety

' Zern-out Posmon At
¢ Limt 1
& Harm | whan Dans

AXHOME, continued
Example 3: Using Level and Edge Limits, Sharing the Same Input.
Creep Limit 2
Velocity
Accel ’—P
Rate
h
e Start
’/S:\xisl .GurrentPosition
s goes to 0 here.
Decel Rate
Accel Rate
Homing Velocity
Limit 2 Limit 1 Stant

Leg
o

it
T Pt B anabled

On Suezus
On Emor

& 7

" JMP 10 Stage [cs i

 Setka P Stage
~ Seta

The Axis decelerates, changes direction and goes back to the Falling Edge of Limit 2 and the $Axis.
CurrentPosition goes to 0. Take note that Limit 2 is the same physical switch in this situation. It could be a
different one if it would make better sense for the application.

Example 4: Using Level and Edge Limits, Sharing the Same Input.

Creep
Velocity

Limit 2

s
ATHONE B Prstorm Hame Susrch
Axin Dwice [@Amnt
By Structurn Saxis
Configure firis
Hamng Vilsety (sgred) (5 ] putsunisee

The Axis is on the Flag when the AXHOME

—T move is started. The first move is skipped.
Limit 1

$hxis1.CurrentPosition
Accel goes to 0 here.
Rate
v

Limit 2

Same Input used for Limit 1 & Limit 2

Start
Evart
" Risig Edgo
¥ Faling Edga
© Rusing OR Fallng Edge
 High Lawl
€ LowLew
Start "~ Decalerata to 0 Velocty

Limit 1

' Zern-out Posmon At

1 P Stage [E8 q
d T JMP 1o Stage [cs i

This is the same setup as the prior example but the Input for limit 1 on ON at the time of enabling the
AXHOME instruction. The first movement does not occur in this case and the Axis creeps back to the Falling

Edge of the switch.
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AXHOME, continued
Example 5: Termination Decelerate to 0 Velocity.

(Zero-Out Position at Limit 1)
$his. CurrentPosition = Negative Value  $Auis. CurrentPosition = 0

Ending Position

Limit 1

SAxis1 CurrentPosition
goes 1o 0 here.

Decel Rate

ATARDAY =

% Dacalarata o 0 Valocity

P Zero-cut Posson At

* Limt 1

| " Homa i when Dene

gt Lig.

" Edge triggeced

OnSuccwss: @ St © MProSge  [C0 ¥
OnEmor & Seted © MPiSage [C1 7

In this case, when the AXHOME operation is complete, the $Axis1. CurrentPosition will contain a negative
value.

Example 6: Termination Decelerate to 0 Velocity.

(Zero-Out Position at Home/when Done)

SAxis CurrentPosition = 0
Ending Position

Shis1.CurrentPosition
goes to 0 here.

P Zero-out Posson At
r Liskt 1
| Home [ when Dene

gt Log
 Edgn tnggeend
LT P low il

On Succwss: © Setb © MPwSege  [E0
OnEmor, © Settd © MPioSage [C1 7

In this case, when the AXHOME operation is complete, the $AxisI. CurrentPosition will go to a 0 value.
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AXJOG

The Axis Jog (AXJOG) instruction sets an Axis into a mode where its position can be manually adjusted
by moving the Axis in the forward or reverse direction. Jogging is a simple velocity move that uses the
Acceleration and Deceleration parameters specified in the Axis Configuration to ramp up to and ramp down
from the Target Velocity specified in the AXJOG instruction or the Maximum Velocity specified in the Axis

Configuration, whichever is lower.
This instruction requires the following:

* Axis configured to be used as the slave Axis.
* AXCONFIG instruction configured for each axis associated with the instruction.

The (a) Axis Device specifies which axis to use as the slave axis. This can be any axis available to the MPU or
available to a BX-HSIO expansion module.

The Axis is configured in the MPUs Setup BRX High-speed 1/0 dialog or the BX-HSIO Sezup BX-HSIO
Module dialog. Please see detailed information on these under the “Available High-Speed Input and Output
Features” earlier in this chapter. These dialog boxes can be opened directly from the AXJOG instruction by
clicking on the (b) Configure Axis... button. This allows the user to:

* configure an axis for use with the instruction.

e verify or edit the physical I/O selected for an already configured axis.

TR ] [5]
AXJOG a Axis Jog Mode
Axis Device @Axisi -

Axis Structure $Axis1

kb) Configure Axis. . |

I~ Zero Count at Completion

Target Velocity 1000 °| pulses/sec
On Success: ™ Set bit ¢ JMP to Stage
On Eror: @ Set bit  JMP to Stage

ey NOTE: AxisO is a ‘virtual axis’ and will not generate pulses to physical outputs of the PLC. AxisO can be used for generating
‘ pulse output profile register values to be used for Table Driven Outputs (TDOPRESET or TDOPLS) or as the master for other
axes in following-type applications (AXCAM, AXFOLLOW or AXGEAR). AxisQ is also good to use for testing.

Zero Count at Completion: When this option is enabled the Current Position of the Axis will be set to
0 when the Enable/Reset input transitions from ON to OFFE. If this option is not enabled, the Axis
will retain the contents of the Current Position after the Jog is complete.

Target Velocity: Specifies the speed that the Axis will output pulses when the Enable Leg of the AXJOG
is ON and either the Forward or Reverse Leg is ON. If this value is higher than the Maximum
Velocity specified in the Axis Configuration, the Axis Configuration value will be used. Forward and
Reverse moves will use the Axis Configuration’s Acceleration and Deceleration values when ramping
up to and ramping down from the Maximum Velocity allowed.
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AXJOG, continued

On Success:

¢ Set Bit: The bit will become FALSE when the instruction is enabled and will remain FALSE until the
enable leg goes back OFE. Once the enable leg turns OFE if the instruction’s device/parameters were
valid, this bit will turn ON once the .CurrentVelocity reaches 0.

* JMP to Stage: Similarly, the JMP will not occur until after the instruction is enabled, then disabled,
and all the instruction’s device/parameters were valid and the .CurrentVelocity reaches 0.

On Error:

* Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE when
proper instruction parameters are NOT properly entered or the instruction IS NOT completed
successfully. The specified bit is enabled with a SET operation, not an OUT operation. The On Error
bit will remain ON even if the instruction input logic goes OFE

* JMP to Stage: when proper instruction parameters are NOT properly entered or the instruction IS
NOT completed successfully, the PLC will jump to that stage.

NOTE: Because this instruction puts the Axis into an operational mode (as opposed to performing a single operation), On

s Syccess is defined as getting the Axis into Jog mode with no errors. This means that the On Success indication will turn ON
‘ after the Enable/Reset input logic transitions from ON to OFF and the Axis’ Current Velocity is at 0. When these conditions
are met the Axis' Mode is “Idle". You should wait until the On Success indication turns ON before attempting to execute any

other Axis instruction.
Example Ladder Logic:
Init_Axis1
C6 AXCONFIG Axis Configuration
e -
Axis Device @Axis1
Axis Structure $Axis1
Linear vs. Rotary Linear
Initial Output Position 0
Minimum Velocity 100 pulses/sec
Maximum Velocity 1000 pulses/sec
Acceleration 1000 pulses/sec?
Deceleration 1000 pulses/sec?
Fault Deceleration 0 pulses/sec®
On Success, Set bit Axconfig_ Good
On Error, Set bit Axconfig_Bad
Enable_Jog
c7 AXJOG Axis Jog Mode
2 — ER
Axis Device @Axis1
Jog_Fwd Jog_Rev
C8 Co Axis Structure $Axis1
—] ,' _',’f EW| Target Velocity 1000 pulses/sec
On Success, Set bit Axlog_Good
Jog_Rev Jog_Fwd On Error, Set bit AxJog_Bad
C9 C8
’—J ¥ 4 RV
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AXPOSSCRV

E
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The Axis Move to Position Using S-Curve (AXPOSSCRYV) instruction is used to move an Axis from its
current position to a specified target position using the Axis configured parameters and the specified Jerk
parameter which will yield an S-curve velocity profile.

This instruction requires the following:

* Axis configured to be used as the slave Axis.
e AXCONFIG instruction configured for each axis associated with the instruction.

The (a) Axis Device specifies which axis to use as the slave axis. This can be any axis available to the MPU or
available to a BX-HSIO expansion module.

The Axis is configured in the MPUs Setup BRX High-speed 1/0 dialog or the BX-HSIO Sezup BX-HSIO
Module dialog. Please see detailed information on these under the “Available High-Speed Input and Output
Features” earlier in this chapter. These dialog boxes can be opened directly from the AXPOSSCRY instruction
by clicking on the (b) Configure Axis... button. This allows the user to:

* configure an axis for use with the instruction.

* verify or edit the physical I/O selected for an already configured axis.

APOSSCRV a Axis Move to Position Using S-Curve
Axis Device @Axis0 - Target Description

Axis Structure $Axis0
@ Configure Axis._..
(Absolute)
Irsilkey Position Value
" Edge triggered
' Power flow enabled —y——
Current Target
Target Typs Position Fositon
' Absolute
© Relative
" Zero-out .CurrentPasition before initial run
Paosition Value 1000 °
Linear vs. Rotary v Default
' Linear Axis Property
" Rotary Superseded
Axis Property
e
() t
r
Jerk 1000 °| pulsesfsec®
0] I Supersede Default Properties
r
r
r
On Success: = Setbit  JMP to Stage
On Eror: & Setbit  JMP to Stage

NOTE: AxisQ is a 'virtual axis’ and will not generate pulses to physical outputs of the PLC. Axis0 can be used for generating
pulse output profile register values to be used for Table Driven Outputs (TDOPRESET or TDOPLS) or as the master for other
axes in following-type applications (AXCAM, AXFOLLOW or AXGEAR). AxisQ is also good to use for testing.
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Input Leg

* Edge Triggered: The move to position operation will be performed each time the input transitions
from OFF to ON. Once a move to position operation is in progress it can only be stopped by
manually setting the axis .MasterEnable member to OFF, which will put the axis into a Fault state.

* Power flow Enabled: The move to position operation will begin when the input transitions from
OFF to ON and will continue to completion as long as the input remains ON. This selection has the
benefit of being able to interrupt a move to position operation by setting the input state to OFF and
NOT putting the Axis into a Fault state.

Target Type

* Absolute: Absolute moves are measured from the axis zero position. When an axis is initialized, its
current position is set to 0. An absolute move to 10000 will generate 10000 pulses to move the axis
forward 10000 pulses. A subsequent absolute move to -10000 will generate 20000 pulses to move
the axis backward past 0 to the -10000 position. If you execute an absolute move with a Position
Value that is the same as the Axis Current Position the axis will not move as the absolute position is
already reached.

(Absolute)
Position Value

O

Current Target
Position Position

* Relative: Relative moves are measured from the Axis’ current position. When an axis is initialized,
its current position is set to 0. A relative move to 10000 will generate 10000 pulses to move the axis
forward 10000 pulses. A subsequent relative move of -10000 will generate 10000 pulses to move the
axis backward to that 0 position.

(Relative)
Position Value

I T T
0 Current Target
Position Position

* Zero-out Current Position Before Initial Move: Enable this option to have the axis set its Current
Position value to 0 before any move operation.

(Absolute)
Position Value
—_—

10 S Target
i Position

* DPosition Value: The target position (pulse count) to move the axis to. This can be any constant value,
or any numeric location with a value in that range.
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AXPOSSCRY, continued
Linear vs. Rotary

* Linear: The series of pulses will produce forward or backwards motion along a fixed linear path. If
the Target Position value is a higher value than the Current Position value, the resulting move will be
in the positive (increasing) direction. If the Target Position value is a lower value than the Current
Position, the resulting move will be in the negative (decreasing) direction.

* Rotary: The series of pulses will produce Clockwise or CounterClockwise motion along a fixed
circular path either as an absolute position value or relative position as noted in the discussion below.

Move to Absolute Target in Clockwise Direction: Taking into account the Rotary Range specified in
the AXCONFIG and the Target Position Value, the PLC will always generate pulses in an increasing
(positive) direction. So if the Target Position value is lower than the Current Position, the PLC will
‘roll over’ in the clockwise direction to achieve the position. If the Target Position Value specified
exceeds the Rotary Range, the Axis will move to the modulus result. For example: If the Rotary Range
is 0-359 (360 degrees) and a Target Position Value of 500 was specified, the Axis will output 140
pulses.

0
Rotary Range
Targat Current
Position Fuasition

Move to Absolute Target in Counterclockwise Direction: Taking into account the Rotary Range
specified in the AXCONFIG and the Target Position Value, the PLC will always generate pulses in
a decreasing (negative) direction. So if the Target Position value is higher than the Current Position
value, the PLC will ‘roll over’ in the Counter clockwise direction to achieve the position. If the Target
Position Value specified exceeds the Rotary Range, the Axis will move to the modulus result. For
example: If the Rotary Range is 0-359 (360 degrees) and a Target Position Value of 500 was specified,
the Axis will output 220 pulses.

0
Rotary Range

Targat Current
Position Position
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AXPOSSCRY, continued

Move to Absolute Target in Shortest Direction: Taking into account the Rotary Range specified in
the AXCONFIG and the Target Position Value, the PLC will calculate the shortest distance between
the Target Position Value and the Current Position value and go in either Clockwise or Counter
Clockwise direction to achieve the target. If the Target Position Value specified exceeds the Rotary
Range, the Axis will move to the modulus result. For example: If the Rotary Range is 0-359 (360
degrees) and a Target Position Value of 500 was specified, the Axis will output 140 pulses.

0
Rotary Range
Targat Current
Position Position

Relative Rotary Target Type, so sign of Position Value parameter specifies direction: A positive
Position Value will move the Axis in a Clockwise direction and a negative Position Value will move
the Axis in a Counter Clockwise direction. If the Target Position Value specified exceeds the Rotary
Range, the Axis will move to the modulus result. For example: If the Rotary Range is 0-359 (360
degrees) and a Target Position Value of 500 was specified, the Axis will output 140 pulses.

Target Current
Pasition Puosition

Jerk: The Jerk term specifies how quickly the Axis is allowed to achieve maximum Acceleration and
Deceleration on its way to reaching maximum Velocity. This value is specified in pulses/sec3.

Supersede Default Properties: These parameters allow this AXPOSSCRYV instruction to override the
values specified in the AXCONFIG instruction. They only temporarily change the values in the
AXCONTFIG for this movement. To permanently change the parameters in the AXCONFIG, use the
Set Axis Properties (AXSETPROP) instruction.

* Maximum Velocity (pulses/sec): The fastest frequency of output pulses that will be generated during
the move to position operation. This can be any positive constant from 10 to 250000, or any numeric
location with a value in that range.

e Acceleration Rate (pulses/sec?): The rate at which the pulses will be generated when the axis is
ramping up from a slower pulse rate to a higher pulse rate. This can be any positive constant or any
numeric location with a value in that range.

* Deceleration Rate (pulses/sec?): The rate at which the pulses will be generated when the axis is
ramping down from a higher pulse rate to a slower pulse rate. This can be any positive constant or
any numeric location with a value in that range.
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AXPOSSCRY, continued

On Success:

¢ Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE when
instruction parameters are properly entered and the instruction completes successfully. The specified
bit is enabled with a SET operation, not an OUT operation. The On Success bit will remain ON

even if the instruction input logic goes OFE

* JMP to Stage: When instruction parameters are properly entered and the instruction completes

successfully, the PLC will jump to that stage.

On Error:

* Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE when
proper instruction parameters are NOT properly entered or the instruction IS NOT completed
successfully. The specified bit is enabled with a SET operation, not an OUT operation. The On Error
bit will remain ON even if the instruction input logic goes OFF

* JMP to Stage: When proper instruction parameters are NOT properly entered or the instruction IS
NOT completed successfully, the PLC will jump to that stage.

AXCONFIG

=

Auxis Device

Axis Structure
Linear vs. Rotary
Initial Output Position
Minimum Velocity
Maximum Velocity
Acceleration
Deceleration

Fault Deceleration
On Success, Set bit
On Error, Set bit

Auxis Configuration

@Axis1

$Axis1

Linear

0

100 pulses/sec
1000 pulses/sec
1000 pulses/sec®
1000 pulses/sec®
0 pulses/sec®
HAxconfig_ Good
Axconfig_Bad

Axis Device

Axis Structure
Target Type

Position Value
Linear vs. Rotary
Jerk

On Success, Set bit
On Error, Set bit

AXPOSSCRV Axis Move to Pasition Using S-Curve

@Axis1

$Axis1

Absolute

1450

Linear

1000 pulses/sec®
AxPos_Good
AxPos_Bad

MoveToReady
C3

Example Usage:
Init_Axis1
C6
1 =t
MoveToReady
C3 $Axis1.MasterEnable
2 ] Lk ] L
L 1T
AxPos_Good
$Axis1 AtPosition C5
3 ] L | I
1T 1T
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AXPOSTRAP
The Axis Move to Position Using Trapezoid (AXPOSTRAP) instruction is used to move an Axis from
its current position to a specified target position using the Axis’ configured parameters which will yield a
trapezoid velocity profile (linear acceleration and deceleration).
This instruction requires the following:
* Axis configured to be used as the slave Axis.
* AXCONFIG instruction configured for each axis associated with the instruction.
The (a) Axis Device specifies which axis to use as the slave axis. This can be any axis available to the MPU or
available to a BX-HSIO expansion module.
The Axis is configured in the MPUs Setup BRX High-speed I/O dialog or the BX-HSIO Setup BX-HSIO
Module dialog. Please see detailed information on these under the “Available High-Speed Input and Output
Features” earlier in this chapter. These dialog boxes can be opened directly from the AXPOSTRAP instruction
by clicking on the (b) Configure Axis... button. This allows the user to:
* configure an axis for use with the instruction.
e verify or edit the physical I/O selected for an already configured axis.
: : (-]
J’wu.Um‘c:' @r&:ﬁ Targen Description . B
M I\ \t.)). ISCGr.‘ip\.-eAx:s | 2o
ree (il
| o}
TN\
T | i —
rm—
OnSBuccess. © Setbt © MPloSsge [T 7
OnEmor 7 Setbit © MPtoStage [C8 9
e NOTE: AxisO is a 'virtual axis’ and will not generate pulses to physical outputs of the PLC. AxisO can be used for generating
‘ pulse output profile register values to be used for Table Driven Outputs (TDOPRESET or TDOPLS) or as the master for other

axes in following-type applications (AXCAM, AXFOLLOW or AXGEAR). Axis0 is also good to use for testing.

Move Type
* Single move: The axis will perform 1 move to the specified position.

Edge Triggered: The move to position operation will be performed each time the input transitions
from OFF to ON. Once a move to position operation is in progress it can only be stopped by
manually setting the axis .MasterEnable member to OFF, which will put the axis into a Fault state.

Power flow Enabled: The move to position operation will begin when the input transitions from
OFF to ON and will continue to completion as long as the input remains ON. This selection has the
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AXPOSTRAP, continued

benefit of being able to interrupt a move to position operation by setting the input state to OFF and
NOT putting the axis into a Fault state.

* Multi-move: The axis can perform multiple moves by changing the “Position Value” register and
triggering the “Update Target Position” bit.

* Trigger Target Position: Specify an internal bit for this field. Changing this bit from OFF to ON
will result in the PLC changing its Target Position (without stopping) to the value loaded into the
Position Value register. The PLC will automatically turn the Update Target Position bit back OFF
after changing its target position. The .AzPosition bit member of the Axis structure can be monitored
to ensure completion.

Target Type

* Absolute: Absolute moves are measured from the axis zero position. When an axis is initialized, its
current position is set to 0. An absolute move to 10000 will generate 10000 pulses to move the Axis
forward 10000 pulses. A subsequent absolute move to -10000 will generate 20000 pulses to move
the Axis backward past 0 to the -10000 position. If you execute an absolute move with a Position
Value that is the same as the axis Current Position the axis will not move as the absolute position is

already reached.
(Absclute)
Position Value
A
I T T
0 Current Target
Position Paosition

* Relative: Relative moves are measured from the axis current position. When an axis is initialized, its
current position is set to 0. A relative move to 10000 will generate 10000 pulses to move the axis
forward 10000 pulses. A subsequent relative move of -10000 will generate 10000 pulses to move the
Axis backward to that 0 position.

(Relative)
Position Value

/_"\"_‘\
Current Target
Position Position

-

* Zero Current Position Before Initial Move: Enable this option to have the Axis set its Current
Position value to 0 before any move operation.
(Absolute)

Position Value
——

‘g\ 'r TaTgel
g%ﬁ; Position

Single Move: Current Position is set to 0 before the move to position operation begins.

Multi-Move: Current Position is set to 0 before the first move to position but does not happen on
subsequent OFF to ON transitions of the Trigger Target Position.

* Position Value: The target position (pulse count) to move the Axis to. This can be any constant value,
or any numeric location with a value in that range.
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AXPOSTRAP, continued
Linear vs. Rotary:

* Linear: The series of pulses will produce forward or backwards motion along a fixed linear path. If
the Target Position value is a higher value than the Current Position value, the resulting move will be
in the positive (increasing) direction. If the Target Position value is a lower value than the Current
Position, the resulting move will be in the negative (decreasing) direction.

* Rotary

Move to Absolute Target in Clockwise Direction: Taking into account the Rotary Range specified in
the AXCONFIG and the Target Position Value, the PLC will always generate pulses in an increasing
(positive) direction. So if the Target Position value is lower than the Current Position, the PLC will
‘roll over’ in the clockwise direction to achieve the position. If the Target Position Value specified
exceeds the Rotary Range, the Axis will move to the modulus result. For example: If the Rotary Range
is 0-359 (360 degrees) and a Target Position Value of 500 was specified, the Axis will output 140

pulses.

(Absclute)
Position Value

0
Rotary Range
Target Current
Position Position

Move to Absolute Target in Counterclockwise Direction: Taking into account the Rotary Range
specified in the AXCONFIG and the Target Position Value, the PLC will always generate pulses in
a decreasing (negative) direction. So if the Target Position value is higher than the Current Position
value, the PLC will ‘roll over’ in the Counter clockwise direction to achieve the position. If the Target
Position Value specified exceeds the Rotary Range, the Axis will move to the modulus result. For
example: If the Rotary Range is 0-359 (360 degrees) and a Target Position Value of 500 was specified,
the Axis will output 220 pulses.

(Absolute) /
Position Value

0
Rotary Range
Target Current
Position Positian

Counter-
Clock
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AXPOSTRAP, continued

Move to Absolute Target in Shortest Direction: Taking into account the Rotary Range specified in
the AXCONFIG and the Target Position Value, the PLC will calculate the shortest distance between
the Target Position Value and the Current Position value and go in either Clockwise or Counter
Clockwise direction to achieve the target. If the Target Position Value specified exceeds the Rotary
Range, the Axis will move to the modulus result. For example: If the Rotary Range is 0-359 (360
degrees) and a Target Position Value of 500 was specified, the Axis will output 140 pulses.

(Absolute)
Position Value

Shortest
0 Direction

Rotary Range

Target Current

Position Pasition

Relative Rotary Target Type, so sign of Position Value parameter specifies direction: A positive
Position Value will move the Axis in a Clockwise direction and a negative Position Value will move
the Axis in a Counter Clockwise direction. If the Target Position Value specified exceeds the Rotary
Range, the Axis will move to the modulus result. For example: If the Rotary Range is 0-359 (360
degrees) and a Target Position Value of 500 was specified, the Axis will output 140 pulses.

Negative Relative
/ Position Value
0
N Rotary Range 4
Positive Relative

Target Current
Position Position
Position Value

| |
Selecting these parameters allows the AXPOSTRAP instruction to override the values specified in the
AXCONFIG instruction. They only temporarily change the values in the AXCONFIG for this movement.

To permanently change the parameters in the AXCONFIG, use the Set Axis Properties (AXSETPROP)

instruction.

Supersede Default Properties

* Maximum Velocity (pulses/sec): The fastest frequency of output pulses that will be generated during
the move to position operation. This can be any positive constant from 10 to 250000, or any numeric
location with a value in that range.

e Acceleration Rate (pulses/sec?): The rate at which the pulses will be generated when the axis is
ramping up from a slower pulse rate to a higher pulse rate. This can be any positive constant or any
numeric location with a value in that range.
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¢ Deceleration Rate (pulses/secz): The rate at which the pulses will be generated when the axis is
ramping down from a higher pulse rate to a slower pulse rate. This can be any positive constant or
any numeric location with a value in that range.

On Success:

* Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE when
instruction parameters are properly entered and the instruction completes successfully. The specified
bit is enabled with a SET operation, not an OUT operation. The On Success bit will remain ON
even if the instruction input logic goes OFE

* JMP to Stage: When instruction parameters are properly entered and the instruction completes
successfully, the PLC will jump to that stage.

On Error:

* Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE when
proper instruction parameters are NOT properly entered or the instruction IS NOT completed
successfully. The specified bit is enabled with a SET operation, not an OUT operation. The On Error
bit will remain ON even if the instruction input logic goes OFE.

* JMP to Stage: When proper instruction parameters are NOT properly entered or the instruction
IS NOT completed successfully, the PLC will jump to that stage.

Example Usage:
Init_Axis1
CB AXCONFIG Axis Configuration
o =
Axis Device @Axis1
Axis Structure JAxis1
Linear vs. Rotary Linear
Initial Output Position 0
Minimum Velocity 100 pulses/sec
Maximum Velocity 1000 pulses/sec
Acceleration 1000 pulses/sec?
Deceleration 1000 pulses/sec?
Fault Deceleration 0 pulses/sec?
On Success, Set bit Axconfig_Good
On Error, Set bit Axconfig_Bad
Init_Axis1
C6
{ RrsT )
MoveToReady
C3 $Axis1.MasterEnable AXPOSTRAP Axis Move to Position Using Trapezoid
2 1 & ] ER
Axis Device @Axis1
Axis Structure JAxis1
Move Type Single move
Target Type Absolute
Pasition Value 1450
Linear vs. Rotary Linear
On Success, Set bit AxPos_Good
On Error, Set bit AxPos_Bad
AxPos_Good MoveToReady
$Axis1.AtPosition Ch c3
8 ] ] { RrsT )
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The Reset Axis Limit Fault (AXRSTFAULT) instruction is used to clear the fault in an axis that has either

reached one of the configured Fault Limits while it was moving or has had its . MasterEnable manually reset.

After the instruction has cleared the fault state in an axis fault, any attempt to move the Axis in the same
direction that caused the fault will immediately generate another fault condition. Movement of the axis in
the opposite direction that caused the fault is permitted.

Triggering the AXCONFIG (Axis Configuration) instruction will also reset an Axis that is in a fault state.
This instruction requires the following:

* Axis configured to be used as the slave Axis.

* AXCONFIG instruction configured for each axis associated with the instruction.

The (a) Axis Device specifies which axis to use as the slave axis. This can be any axis available to the MPU or
available to a BX-HSIO expansion module.

The Axis is configured in the MPUs Setup BRX High-speed 1/0 dialog or the BX-HSIO Sezup BX-HSIO
Module dialog. Please see detailed information on these under the “Available High-Speed Input and Output
Features” earlier in this chapter. These dialog boxes can be opened directly from the AXRSTFAULT
instruction by clicking on the (b) Configure Axis... button. This allows the user to:

* configure an axis for use with the instruction.

* verify or edit the physical I/O selected for an already configured axis.

== 2] [&]
AXRSTFAULT Reset Axis Limit Fault
Axis Device g e

Axis Structure $Axis0

@ Configure Axis... ‘

On Success:  Setbit ¢ JMP to Stage [CO0 7
On Error: ™ Set bit  JMP to Stage  [C1 i

e NOTE: AxisO is a 'virtual axis’ and will not generate pulses to physical outputs of the PLC. Axis0 can be used for generating
‘ pulse output profile register values to be used for Table Driven Outputs (TDOPRESET or TDOPLS) or as the master for other
axes in following-type applications (AXCAM, AXFOLLOW or AXGEAR). AxisQ is also good to use for testing.

On Success:

e Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE when
instruction parameters are properly entered and the instruction completes successfully. The specified
bit is enabled with a SET operation, not an OUT operation. The On Success bit will remain ON
even if the instruction input logic goes OFE

* JMP to Stage: When instruction parameters are properly entered and the instruction completes
successfully, the PLC will jump to that stage.

On Error:

* Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE when
proper instruction parameters are NOT properly entered or the instruction IS NOT completed
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successfully. The specified bit is enabled with a SET operation, not an OUT operation. The On Error
bit will remain ON even if the instruction input logic goes OFE

* JMP to Stage: When proper instruction parameters are NOT properly entered or the instruction
IS NOT completed successfully, the PLC will jump to that stage.

Example Usage

Init_Axis1
CE& AXCONFIG Axis Configuration
1 = o
Axis Device @Axis1
Auxis Structure SAxis1
Linear vs. Rotary Linear
Initial Qutput Position
Minimum Velocity 100 pulzesizec
Maximum Velocity 1000 pulses/zec
Acceleration 1000 pulses/sec®
Deceleration 1000 pulses/sec®
Fault Deceleration 0 pulzesizec®
On Success, Set bit Axconfig__Good
On Error, Set bit Axconfig_Bad
Run_to_Press1 Axconfig__Good
IC1 1 ) ICSBI SAxis1 .r.:asl;arEnable AXPOSTRAP Axis Move to Position Using Trapezoid
2 L} 43 LI | ﬂ . . .
Axis Device @Axis1
Axis Structure SAxis1
Move Type Single move
Target Type Absolute
Position Value 1256
Linear vs. Rotary Linear
On Success, Set bit Run_Press1_Good
On Error, Set bit Run_Press1_Bad
Run_Press1_Bad Ready_to_Reset
c12 C13 AXRSTFAULT Reset Axis Limit Fault
3 | L | L -
L] L} . . .
Axis Device @Axis1
Axis Structure SAxis1
On Success, Set bit Rest Good
On Error, Set bit Reset Bad
5Axis1 .I:ault
1T
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The Run a Sequence of Axis Commands (AXSCRIPT) instruction is used to process a series of commands
that can control an Axis, change PLC memory items, and interact with the ladder logic. This series of
commands allow for Axis movements that cannot be done with the existing Axis instructions. You should
only be using the AXSCRIPT instruction if the other Axis instructions don't give you the control that you
need over that Axis. Although some of the Axis-control commands have similar sounding names to the
existing Axis instructions, they do not work exactly the same.

Unlike the other Axis instructions which will leave the Axis in Idle mode when the instruction ends, the
AXSCRIPT will leave the Axis in the last state that it was put into by the commands in the instruction when
it ends. This can be used to your advantage by allowing you to “chain” AXSCRIPT instructions together. And
because the other Axis instructions can start from any velocity / position, you can use an AXSCRIPT to start a
move then finish the move with any of the other Axis instructions, which will end with the Axis in Idle mode.

If the parameters for any of the commands use a PLC memory location instead of a constant value, the
instruction will use the value in those parameter locations when it gets to the step that contains them.

This instruction requires the following:

* Axis configured to be used as the slave Axis.
* AXCONEFIG instruction configured for each axis associated with the instruction.

The (a) Axis Device specifies which axis to use as the slave axis. This can be any axis available to the MPU or
available to a BX-HSIO expansion module.

The Axis is configured in the MPUs Setup BRX High-speed 1/O dialog or the BX-HSIO Sezup BX-HSIO
Module dialog. Please see detailed information on these under the “Available High-Speed Input and Output
Features” earlier in this chapter. These dialog boxes can be opened directly from the AXSCRIPT instruction
by clicking on the (b) Configure High Speed Resource... button. This allows the user to:

* configure an axis for use with the instruction.

* verify or edit the physical I/O selected for an already configured axis.

llx]a] 2] o

AXSCRIPT Run a Sequence of Axis Commands
Axis Device @ |@Ans2 b |
Slave Axis Structure SAxis2

Lb) Configure High Speed Resource

Input Leg
= Edge triggered
" Power flow enabled
# Command Parameter 1 Parameter 2 |
1 Ramp to Velocity, Wait until @Vel & Target Vel {pps) D16 = Scurve Jerk (pps®) 7500 *
2 Set Bit L Bit: C1000 .
3 Wait for Discrete Input Limit * X12 {On-Board Input 12) » Rising Edge =
4 Raw Velocity s Velocity (pps): D17 *
5 Reset Bit - Bit: C1000 *
[ Wait for Discrete Input Limit * X13 (On-Board Input 13) - Rising Edge *
7 Ramp to Velocity, Wait until @Vel - Target Vel (pps). 0 - Trapazoid i
B Go ta Idle Mode (immediate stop) g
9
Add Inzent | Edt | Remove ! i Move Down |
On Success: © Setbit & JMP to Stage S1 ®!
On Emor: © Setbit * JMP to Stage 5100 ad
¥ Automatically create the SG box for any NEW stage number
& Below this rung
" At end of code-block
OK | _Cancel |
aen  NOTE: AxisO is a 'virtual axis’ and will not generate pulses to physical outputs of the PLC. Axis0 can be used for generating
‘ pulse output profile register values to be used for Table Driven Outputs (TDOPRESET or TDOPLS) or as the master for other

axes in following-type applications (AXCAM, AXFOLLOW or AXGEAR). Axis0 is also good to use for testing.
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Input Leg

* Edge Triggered: The AXSCRIPT will be performed each time the input transitions from OFF to
ON. Once an AXSCRIPT operation is in progress it can only be stopped by manually setting the
Axis’ . MasterEnable structure member to OFF, which will put the Axis into a Fault state.

* Power flow Enabled: The AXSCRIPT will begin when the input transitions from OFF to ON and
will continue to completion as long as the input remains ON. This selection has the benefit of being
able to interrupt an AXSCRIPT operation by setting the input state to OFF and NOT putting the
Axis into a Fault state.

The instruction’s commands are listed in the order they will be executed. Each AXSCRIPT instruction can
contain up to 50 commands.

¢ Command: is the Axis command or PLC command to execute. Refer to the Available Commands
section below for details on the individual commands and their required parameters.

* Parameter 1: is the parameter required by the command.
* Parameter 2: is the optional 2nd parameter for any command that requires it.
The buttons below the table provide functions that are used to organize the rows in the table:
* Add: opens the row editor sub-dialog so that a new entry can be added to the end of the table.
* Insert: inserts an empty row before the currently selected row
* Edit: opens the currently selected row in the row editor sub-dialog
* Remove: deletes the currently selected row
* Move Up / Move Down: moves the currently selected row up one row or down one row respectively.

On Success:

* Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE when
instruction parameters are properly entered and the instruction completes successfully. The specified
bit is enabled with a SET operation, not an OUT operation. The On Success bit will remain ON
even if the instruction input logic goes OFE

* JMP to Stage: When instruction parameters are properly entered and the instruction completes
successfully, the PLC will jump to that stage.

On Error:

* Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE when
proper instruction parameters are NOT properly entered or the instruction IS NOT completed
successfully. The specified bit is enabled with a SET operation, not an OUT operation. The On Error
bit will remain ON even if the instruction input logic goes OFE

* JMP to Stage: When proper instruction parameters are NOT properly entered or the instruction
IS NOT completed successtully, the PLC will jump to that stage.

Available Commands:

The commands available for use in the AXSCRIPT instruction are listed in the following functional groups:
Velocity, Position, Rotary, Follower, Events, Ladder Operations, and Misc.
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These commands are entered in the table through the row editor that prompts for the command to execute
and any parameters required by that command. And remember, if the parameters for any of the commands
use a PLC memory location instead of a constant value, the instruction will use the value in the parameter
location when it processes the step that contains the parameter reference.

After selecting the command and entering the parameters, use the buttons at the bottom of the dialog as
follows:

* Save: will commit any changes that were made to the command and close the row editor.

* Save / Next: will commit any changes that were made to the command and create a new command
entry for the next row in the table.

* Save / Insert: will commit any changes that were made to the command and create a new command
entry for the previous row in the table.

* Cancel: will close the row editor without saving any changes that have been made.
Velocity commands are very similar to the Axis Set Velocity Mode (AXVEL) instruction:

The Raw Velocity command immediately sets the Axis’ velocity to the specified Velocity value and immediately
moves to the next step in the table.

|F|aw “elacit ﬂ Raw Velocity - Similar to 23VEL using Instantaneous
4 Rccel/Decel, itimmediately sets the Axiz Velocity to the specified
Yelocity [pps) wvalue. This is velocity mode.

Do L Mo velocity profile is used - the acceleration is instantaneous. To
accelerate using a trapezoidal or s-curve velocity profile to reach the
desired target velocity, use the Bamp to Yelocity command instead.
Mote that the Awiz . Targetelocity structure member is read-only for thiz

command, hence the target iz not dynamic. Use multiple Baw
Velocity commands to achieve a dynamic target velocity.

The Ramp to Velocity command sets the Axis’ Target Velocity to the specified Velocity value, and the Axis
will begin to ramp toward that new Target Value using either an S-Curve (with Jerk) or Trapezoid profile as
selected. If Wait Until @Vel is selected, the table will remain at this step until the Axis reaches the Target
Velocity. If Immediately go to next step is selected, the table will immediately move to the next step without
waiting on the Axis to reach the Target Velocity.

=~ Ramp to Yelocity, Wait until @®¥el - Similar to 2377EL with
|Hamp oj/elocil ﬂ Trapezoidal of 5-Curve Accel/Decel, ramp to the desired
st o C oAtk I Fatbs ke target velocity ut_ilizing the curment a_c:celeration and deqeleration

2 seftings, but wait at this step until the target velocity is reached.

% Wait untl @el
-~ - The welocity profile can take a trapezoidal form uzing just the current
Immediately go to next step Acceleration and Deceleration Property values [smart-velocity
mode]. Or, the velocity profile can take an s-curve form using the
T arget Vel [pps) specifiedJerk value [Rate _of Accele_ration] to I_inearl_l,l ramp t_he actual
acceleration and deceleration over time to their conresponding Property
Do . values [scurve-velocity mode)

Mote that the Awiz . Targetvelocity structure member is read-only for this
Accel/Decel Mode 1 command, hence the target is not dynamic. Use multiplz Ramp to
5 Souwe Jak Pieetec o1 ) Yelocity commands to achieve a dynamic target velocity.

" Trapezoid

The Go to Idle Mode (immediate stop) command will instruct the Axis to immediately go to IDLE mode
which takes the Axis out of the current execution mode. If the Axis is moving it will immediately stop; it will
NOT ramp to a stop. To avoid potential machine damage, you should probably use a Ramp to Velocity of 0
command (to bring the Axis to a controlled stop) before using the Go to Idle Mode command.

| 11100
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NOTE: Unlike the other Axis instructions which will leave the Axis in ldle mode, the AXSCRIPT will leave the Axis in the last
state that it was put into by the commands in the instruction. Unless you have a purpose for leaving the Axis in a state where
it is potentially moving (not idle) when this instruction finishes, we recommend that you make sure the Axis is not moving
when the AXSCRIPT instruction completes by adding a Go to Idle Mode command as the last step in the table.

ﬂ Go to ldle Mode [immediate stop] - This command takes the
Az out of itz current execution mode and immediately goes to idle.
Thiz iz a good way to reset the Axis for use by other Axiz instructions,

Go to Idle Mode (immediate stop)

Warning: if the &xiz iz moving when it gets to this command, the Axis
will stop immediately.

Position commands approximate the Axis Move to Position Using Trapezoid (AXPOSTRAP) and Axis Move
to Position Using S-Curve (AXPOSSCRYV) instructions when making Linear position moves.

The Move to Absolute Pos w/Trap command will use a Trapezoid profile to move the Axis to the specified
absolute Target Position, optionally using a different Maximum Velocity. If Wait ‘til @Pos is selected, the
table will remain at this step until the Axis reaches the Target Position. If Immediately go to next step is
selected, the table will immediately move to the next step without waiting on the Axis to reach the Target
Position.

Move to Absolute Pos, Wait 'til @Pos - Similar to a Linear
A¥DOSTRAD with an Absolute Target Type. move tothe
desired absolute position uzsing the trapezoidal velocity profile, but wait
at this step until the target position is reached.

Move to Absolute Pos ﬂ

whait or Continue to nest Step
* wiait il @Pos

: Optionally, the: curment M aximum Yelocity property can be superseded.
" Immediately go to next step

Target Poz
i i

Supersede Masvel [pps]

= Supersede Default o1
Mariniurm Welocity

The Move to Relative Pos w/Trap command will use a Trapezoid profile to move the Axis to the specified
relative Position Offset, optionally using a different Maximum Velocity. If Wait ‘til @Pos is selected, the table
will remain at this step until the Axis reaches the Position Offset. If Immediately go to next step is selected,
the table will immediately move to the next step without waiting on the Axis to reach the Position Offset.

Move to Relative Pos, Wait ‘til @Pos - Similarto a Linear
BXPOSTRAP with aRelative Target Type.movetothe
desired position offset uzing the trapezoidal welocity profile, but wait at
thiz gtep until the target position iz reached.

IMove to Relative Pos j

‘wiait or Continue to nest Step

(* ‘st il @Posg

- Optionally, the current b aximum Yelocity property can be superseded.
" Immediately go to nest step

Pos Offset
oo &

Supersede Mawel (pps)

r Superzede Default o1
M amimum Yelocity

The Move to Absolute Pos w/ SCurve command will use an S-Curve profile to move the Axis to the specified
absolute Target Position, optionally using a different Maximum Velocity. If Wait ‘til @Pos is selected, the table
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will remain at this step until the Axis reaches the Target Position. If Immediately go to next step is selected,
the table will immediately move to the next step without waiting on the Axis to reach the Target Position.

j Move to Absolute Pos w/5Curve. Wait "til @Pos - Simiar to a

Linear AXPOSSCRV with anAbsolute Target Type. Move
to the desired abzolute pogition using an 5 -curve velocity profile,
bt wait at this step until the target position iz reached.

]Move to Absolute Pos w/SCurve

“wiait or Continue to next Step

o+ Ww/ait il @Pos

_ ‘when accelerating or decelerating to reach the desired position, the
7 Immediately go to next step velocity profile will take an s-curve farm using the specified Jerk value
[Rate of Acceleration] to linearly ramp the actual acceleration and
deceleration over time to their corezponding Property values

Target Pos i
[scurve-position mode]

10000 i

Jerk [pps*]

7500 »

The Move to Relative Pos w/ SCurve command will use an S-Curve profile to move the Axis to the specified
relative Position Offset, optionally using a different Maximum Velocity. If Wait ‘til @Pos is selected, the table
will remain at this step until the Axis reaches the Position Offset. If Immediately go to next step is selected,
the table will immediately move to the next step without waiting on the Axis to reach the Position Offset.

j Move to Relative Pos w/SCurve, Wait "til @Pos - Similar to a

Linear AXPOSSCREV withaRelative Target Type, movelo
the desired position offset using an 5-curve velocity profile, but
wail at this step until the target position is reached.

|M0ve to Relative Pos w/SCurve

“wiait or Continue to next Step

(* ‘Wait 'l @Pos
> wihen accelerating or decelerating to reach the desired position, the
" Immediately go to nest step velocity profile will take an s-curve form uzing the specified Jerk value
[Rate of Acceleration] to linearly ramp the actual acceleration and
Pas OFf deceleration over time to their corresponding Property values
'os Offset T
[s curve-position mode].
10000 4
Jerk [pps]

7500 »

Rotary commands approximate the Axis Move to Position Using Trapezoid (AXPOSTRAP) instruction

when making Rotary position moves.

The Rotary Move to Relative Pos command will use a Trapezoid profile to move the Axis to the specified
relative Position Offset, optionally using a different Maximum Velocity. If Wait ‘til @Pos is selected, the table
will remain at this step until the Axis reaches the Position Offset. If Immediately go to next step is selected,
the table will immediately move to the next step without waiting on the Axis to reach the Position Offset.

Command

j Rotary Move to Relative Pos. W ait ‘til @Pos - Similar to a

Rotary RXPOSTRAEP with aRelative Target Type, movelo
the desired position offset using the trapezoidal velocity profile, but
wait at this step until the target position is reached.

Rotary Maove to Relative Pos

‘whait or Continue to nest Step

(% Wwiait il @Pos
5 Optiokally, the current b asimurn Yelocity property can be superseded.
" Immediately go to nest step

Pos Offset

Supersede Masvel [pps]

B Supersede Default o1
M axirmumn Velocity

The Rotary Move Clockwise command will use a Trapezoid profile to move the Axis in the clockwise
direction to the to the specified Target Position, optionally using a different Maximum Velocity. If Wait ‘til
@Pos is selected, the table will remain at this step until the Axis reaches the Target Position. If Immediately
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go to next step is selected, the table will immediately move to the next step without waiting on the Axis to
reach the Target Position.

Cormmand

3 Rotary Move Clockwize. Wait "til @Pos - Similar to a
|F|0tar}l Murve Clockuwise j Clockwise Rotary AXDOSTRAD with anibsolute Target
Type. move to the desired absalute position in C4f direction using the

B trapezoidal velocity profile, but wait at this step until the target
(+ w/ait il @Pos pozition is reached.

“whait or Continue to next Step

£ Immediately go to rest step Optionally, the current M aximum Yelacity property can be superseded.

Target Poz

Supersede Masvel [pps]

— Supersede Default 53]
I asinnum Velocity

The Rotary Move Counter-Clockwise command will use a Trapezoid profile to move the Axis in the counter-
clockwise direction to the to the specified Target Position, optionally using a different Maximum Velocity.
If Wait ‘til @Pos is selected, the table will remain at this step until the Axis reaches the Target Position. If
Immediately go to next step is selected, the table will immediately move to the next step without waiting
on the Axis to reach the Target Position.

Command

Rotary Move CounterCw. Wait ‘til @Pos - Similar to a
Ruotary Move CaunterCw/ ﬂ Counterclockwise Rotary AXPOSTRAP with an Absolute
Target Type.move tothe desired absolute position in COw
s direction uging the trapezoidal velocity profile, but wait at this step
* wait 'til @Poz until the target position iz reached.

“whait or Continue to next Step

" Immediately go to next step Optionally, the current M aximum Yelacity property can be superseded.

Target Poz

Supersede Masvel [pps]

r Supersede Default o1
Mawinum Welocity

The Rotary Move Shortest command will use a Trapezoid profile to move the Axis in the direction that will
reach the specified Target Position in the shortest distance, optionally using a different Maximum Velocity.
If Wait ‘til @Pos is selected, the table will remain at this step until the Axis reaches the Target Position. If
Immediately go to next step is selected, the table will immediately move to the next step without waiting
on the Axis to reach the Target Position.

Command
Rotary Move Shortest, Wait "til @Pos - Similar to a Shortest
Rotary Maove Shottest j Direction Rotary AXDOSTRAD with anibsclute Target
"wait or Continue ta nest Step Type. move to the desiredl abSD|L:IlE position_ in the _shortest dirn?:ction
e uzing the trapezoidal velacity profile, but wait at this step until the
(& Wiait 't @Pos target position is reached.

€ Immediately go to next step Optionally, the: current M aximum Yelocity property can be superseded,

Target Poz

Supersede Marel [pps]
— Supersede Default D1
I asinnum Velocity
Follower commands approximate the Axis Position Following with Offset (AXFOLLOW) instruction:

The Follow Master command will establish a Master / Follower connection for the Axis so that the Follower’s
movements are synchronized to the Master’s movement, using the specified Gear Ratio. The Master can be
another Axis or a High-Speed Counter / Timer. Because the Follower Axis will need the ability to overtake the
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Master Axis, make sure the Maximum Velocity and Acceleration parameters of the Master and Follower Axes
have been configured with enough capacity to allow this. The Follower Axis can be made more responsive by
configuring it with higher Maximum Velocity or a faster Acceleration, or both.

If Wait ‘til Sync’d is selected, the table will remain at this step until the velocity of the following Axis
(including the Gear Ratio) matches the velocity of the master Axis. If Immediately go to next step is
selected, the table will immediately move to the next step without waiting for the velocities to match.

Command
Fallows Master j Follow Master, Wait ‘til Sync'd - Similar to 23FoLLOW, follow the
movement of another register (the Master register] with a specified
; . Gear Ratio multiplisr, but wait at this step until this Axis iz
Wit or Forlmnue o next Step synchronized with the Master, which is when thiz Asiz gets up to speed
it 'l Spnc'd relative to the Master speed.

" Immediately go to nest step To adjust the relative offset of this fxis to the Master, use the Update
Follower Offget command.

Axiz Master

[ @iwist (& O Position) ]

Gear Ratio

The Update Follower Offset command causes the Follower Axis to attempt to move to the Relative Offset
Position using the Relative Offset Velocity. Because the Follower Axis will need the ability to overtake the
Master Axis during this operation, make sure the Maximum Velocity and Acceleration parameters of the
Master and Follower Axes have been configured with enough capacity to allow this. The Follower Axis can
be made more responsive by configuring it with higher Maximum Velocity or a faster Acceleration, or both.

Carnmatd
Update Follower Offset. ‘Wait "til @0Ffset - Similar to
Update Folower Oftsst ﬂ AXFOLLOW, once this Axis iz following a Master reqister [see the
‘wiait or Continue to nest Step Follow Master command), adjust the positioning of this Asis relative

to the Master by the specified Relative Offzet utilizing the Relative
Offset Welocity, but wait at this step until this Axis is spnchronized
with the Master, which iz when this Axis has adjusted itz position
relative to the Master by this Relative Offzet value.

(% Wwait il @O Ffset

" Immediately go to nest step

Relative Offzet Pos

Fielative Offset Vel [pps]

Event commands will wait at the current step on an input event from the Axis.

The Wait For Discrete Input Limit command will wait at this step in the table until the selected event
occurs on the specified discrete input. The discrete input must be a local I/O point if the Axis is using local
discrete outputs, or a discrete input point on the same BX-HSIO module that the Axis is configured to use.

Carnmatd

= = T ‘Wait for Discrete Input Limit - "t at this step until the specified
/it for Discrete Input Limit j # Dizcrete Input has fired on the specified edge/level discrete event.

Discrete Input The i Dizcrete Input must be located on the same MPU/module as
w0 @ the Axis

¥ Riging Edge

Falling Edge

Rizing OF Falling Edge
High Level

Low Level
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The Wait For Register Match Condition command will wait at this step in the table until the specified
Register “matches” the specified Value, where the “matching condition” is one of the 6 numeric comparison

operations. The choices available for the Match Register will depend on the Axis Device selected for the
AXSCRIPT instruction.

If the Axis Device is a local Axis the Match Register can be:

Match Register

| @asis1 (Pulse Dutput 1 Position) =

@bxis2 [Pulse Output 2 Position]

@dxis3 (Pulse Dutput 3 Position)

<disabled> [High speed Cti/Tmr 1 Accumulator)

<disabled> [High speed Ctr/Trmr 2 Accumulator)
is <dj§abled> [High speed Ctr/Trar 3 Accumulator]

If the Axis Device is a BX-HSIO Axis the Match Register can be:

Match Register

| @asis1 (Pulse Dutput 1 Position) -

@4%is1 [Pulse Dutput 1 Position)

@iz (Pulse Dutput 2 Position]

@dxis3 (Pulse Dutput 3 Position)

<digabled> [High speed Cti/Trmr 1 Accumulator)

<disabled> [High speed Ctr/Trmr 2 Accumulator)
is <dj§abled> [High speed Ctr/Trar 3 Accumulator]

Command
n g o Wait for Register Match Condition - ‘W ait at thiz step until the
iwalt fior Register Match Condition —:j specifie_d Hegistg_r "mg‘ntches" the specified_VaIue, where the ;
~ Match Fregister- matching condition' i one of the B numeric comparison operations.
J@Axiﬂ [Pulse Output 1 Position) .L]
* Equalto[=]
" Mot Equalta[l=]

i " Greater Thanor Equal ta [ 3=
" Greater Than|[ >

" Less Than| <]
™ Less Thanor Equal ta [ <=
Yalue
Do ol

The Wait Until At Velocity command will wait at this step in the table until the Axis has reached its target
velocity (. CurrentVelocity = . TargetVelocity).

Carnmand

]Wait Lt 4t Velosity LJ :::;Ialt :;llloléiﬁl Yelocity - "W ait at this ztep until the Axiz reaches the

The Wait Until At Position command will wait at this step in the table until the Axis has reached its target
position (. CurrentPosition = . TargetPosition).

Command

]W’ait ot &t Pasition L] ?::;Ialt E:sliltliohnl Position - ‘ait at this step until the &sis reaches the

The Wait Until Stopped command will wait at this step in the table until the Axis has stopped moving.
(. CurrentVelocity = 0).

Carnmard

]Wait il Stopped Lj xglzt:;;hl Stopped - W ait at this step until the Axiz finishes maving

Ladder Operation commands perform actions that interact with elements in the ladder logic program.
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AXSCRIPT, continued
The Set Stage command will enable a Stage in the same Program that contains the AXSCRIPT instruction.
This cannot be a Stage in a different Program code-block. If Wait for Stage to Complete is selected, the table
will remain at this step until the specified Stage is disabled. If Immediately go to next step is selected, the
table will immediately move to the next step without waiting on the Stage to be disabled.

Command

Set Stage. Wait for S5tage to Complete - Enable a Stage [5)
Set Stage j withir the current Program code-block, but wait at this step until that

‘Wiait or Continue to nest Step Stadelslizabled,

{* Wit for Stage to Complete Similar to SESET.

" Immediately go to nest step

Stage Bit

The Run Program command will run the specified Program code-block. If Wait for Program to Exit is
selected, the table will remain at this step until the specified Program’s .Done bit comes ON. If Immediately
go to next step is selected, the table will immediately move to the next step without waiting on the Program

to end.
Command
Bun B j Fun Program. W ait for Program to EXIT - Start running the
lfetini sl zpecified Program code-block, but wait at this step for that Program
‘wiait or Continue to next Step (D EREISEALT
(% ‘Wit for Program to EXIT Similar o R

" Immediately go to next step

Program

MyProgram .

The Start Timer command will start running an internal Timer using the specified Preset value. 7his is NOT
a Timer in the ladder logic; it is a Timer that is internal to the AXSCRIPT instruction. 1f Wait for Timer to
be Done is selected, the table will remain at this step until the specified Timer has timed out. If Immediately
go to next step is selected, the table will immediately move to the next step without waiting on the Timer
to complete.

Command

Start Timer j Start Timer, W ait for Timer to be Done - Start the millizecond
resolution Tirmer, but wait at this step for the Timer to finish.

w/ait or Continue to next Step To let other ingtructions be aware of the completion of this Timer,

& Wit for Timer to be Doke immediately follaw this comnand with a Set Bit command.

" Immediately go to nest step

Prezet [ms]
+ “ariable Do ;
" Canstant | hrh minm secs i s

The Set Bit command will turn ON the specified bit location in the same way a Set Coil (SET) instruction
does.
Command

= J Set Bit - Set the zpecified bit [turn it OM]. This can be useful to other
allal control logic or for reporting the status of this 23XSCRITT.

Bit Similar to SET.
co 2
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The Reset Bit command will turn OFF the specified bit location in the same way a Reset Coil (RST)
instruction does.

Carnmatd

Fosol Bl j Reset Bit - Reset the specified bit [turn it OFF). This can be useful to
£18L 0 ather control logic or for reporting the status of this R SCRIPT.

Eit Similar to RST

The Wait for Bit to be ON command will wait at this step in the table until the specified Bit location turns
ON. This does NOT wait for an OFF to ON transition of the specified Bit; if the Bit is ON when the table
gets to this step, the condition will be met, and the table will not wait at this step.

Command
- - = ‘Wait for Bit to be ON - The script will wait at this step while the
wait for Bit to be ON J specified bit remainz off. The script will continue to the nest step once
Bit the specified bit iz OMN.

The Wait for Bit to be OFF command will wait at this step in the table until the specified Bit location turns
OFE This does NOT wait for an ON to OFF transition of the specified Bit; if the Bit is OFF when the table
gets to this step, the condition will be met and the table will not wait at this step.

Command

” 2 = ‘Wait for Bit to be OFF - The script will wait at this step while the
|WE"t for Bit to be OFF —J zpecified bit remainz on. The script will continue to the next step once
Bir the gpecified bit iz OFF.

The Wait for Timer to be Done command will wait at this step for the AXSCRIPT’s internal Timer to
complete. This is NOT a Timer in the ladder logic; it is a Timer that is internal to the AXSCRIPT instruction.
This is only useful if the table contains a previously executed “Start Timer / immediately go to next step”
command.

Command

j Wait for Timer to be Done - ‘it at thiz step for the 2XCRIET ¢
Timer ta finizh. You should have used a Start Timer with NO wait
command earlier in thiz 2XSCRICT.

“wait for Timer to be Done

To let ather instructions be aware of the completion of this Timer,
immediately follow this command with a Set Bit command.

Miscellaneous commands

The Set Axis Property command will change the selected Axis parameter without having to re-run an
Axis Configuration (AXCONFIG) instruction. Changes made to the Axis by this command will affect
all subsequent instructions that reference this Axis, but they will not affect any Axis instructions that are
currently running.

Carnmard
|Set Froperty j Set Property - Set the selected Axiz Property to the specified Value.
Froperty
|Axis Position LJ
Value

[oli] .
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AXSCRIPT, continued
Example Usages:

The following example performs a Blended Move, where an Axis arrives at a target position at a velocity that
is NOT 0. In this case, the use of the AXPOSTRARP instruction will not work for this application because
the Axis arrives at the target position at a velocity of 0.

SG
_do Mannﬁg
Configure Axis 2 for use by the AXScript instruction
2 AXCONFIG Axis Configuration
Axis Device @Axs2
Axis Structure SAxis2
Linear vs. Rotary Linear
Initial Output Position i)
Minimum Velocity 10 pulses/sec
Maximum Velocity 250000 pulses/sec
Acceleration 150000 pulses/sec®
Deceleration 175000 pulses/sec®
Fault Deceleration 200000 pulses/sec®
On Success, JMP to stage _do_AXScript
On Error, JMP to stage _em_AxisConfig
86— Stage
Stage _do_AXScript
The script will do the following
Ramp Axis 2 up to 75000 pps
When Axis 2 is at position 100000 ramp Axis 2 up to 150000 pps
When Axis 2 is at position 300000 ramp Axis 2 down to 10000 pps
When Axis 2 is at 10000 pps Wait for Axis 2 Position to be 600000 then Run Program
named Plunge_Route
When Plunge_Route completes return Axis 2 to positian 0 using Axis 2's defaults
4 > AXSCRIPT Run a Sequence of Axis Commands
Axis Device @Axis2
Slave Axis Structure $Axis2
# G d P, 1 F 2
1 Ramp to Velocity Target Vel (pps): 75000 Scurve Jerk (pps®) 7500
2 Wait for Register Match Condition Reg: Pulse Output 2 Position >= 100000
3 Ramp to Velocity Target Vel (pps). 150000 | Scurve Jerk (pps®) 17500
4 Wait for Register Match Condition Reg: Pulse Output 2 Position >= 300000
5 Ramp to Velocity, Wait until @Vel Target Vel (pps): 10000 Scurve Jerk (pps®) 75000
6 Wait for Register Match Condition Reg: Pulse Output 2 Position >= 600000
7 | Run Program, Wait for Program to EXIT|  Program: Plunge Route
8 | Move to Absolute Pos, Wait til @Pos Target Pos: 0
9 Go to Idle Mode (immediate stop)
On Success, JMP to stage _ok_AxisScript
On Emor, JMP to stage _err_AxisScrpt
s6 Stage
Stage _ok_AxisScript
If the AXScript instruction completes successfully you will end up here
6 { nor )
56 Stage
Stage _err_AxisConfig
if the AXConfig instruction does not complete successfully you will end up here
8 { nop )
56 Stage
Stage _em_AxisScript
If the AXScript instruction does not complete successfully you will end up here
10 { nop )
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AXSETPROP

The Set Axis Properties (AXSETPROP) instruction is used to make runtime changes to the configured
parameters of an Axis.

This instruction requires the following:

* Axis configured to be used as the slave Axis.

* AXCONFIG instruction configured for each axis associated with the instruction.

The (a) Axis Device specifies which axis to use as the slave axis. This can be any axis available to the MPU or
available to a BX-HSIO expansion module.

The Axis is configured in the MPUs Setup BRX High-speed I/O dialog or the BX-HSIO Setup BX-HSIO
Module dialog. Please see detailed information on these under the “Available High-Speed Input and Output
Features” earlier in this chapter. These dialog boxes can be opened directly from the AXSETPROP instruction
by clicking on the (b) Configure Axis... button. This allows the user to:

* configure an axis for use with the instruction.

* verify or edit the physical I/O selected for an already configured axis.

AXSETPROP a Set Axis Properties
Axis Device Q@Axisﬂ -

Auxis Structure SAxisl

Lbl Configure Axis...

I Position o ]
™ Minimum Velocity 100 pulses/zec
™ Maximum Velocity 1000 pulses/zec
™ Acceleration 1000 pulses/zec?
" Deceleration 1000 pulses/zec®
™ Fault Deceleration 0 pulses/zec®
Fault Deceleration value of 0 means "Stop immediately™
™ Pulse OutputEncoder Scale Factor 1.0
™ Encoder Deadband {counts) 1
On Success: * Setbit ¢ JMP to Stage co
On Error: % Setbit ¢ JMP to Stage [

e NOTE: AxisO is a 'virtual axis’ and will not generate pulses to physical outputs of the PLC. Axis0 can be used for generating
‘ pulse output profile register values to be used for Table Driven Outputs (TDOPRESET or TDOPLS) or as the master for other
axes in following-type applications (AXCAM, AXFOLLOW or AXGEAR). AxisQ is also good to use for testing.

Position: The current count will be set to this value when this instruction is enabled. This can be any
constant value or any numeric location.

Minimum Velocity (pulses/sec): The slowest frequency of output pulses that will be generated when the
output is enabled. This can be any positive constant from 10 to 250000 or any numeric location with
a value in that range.

Maximum Velocity (pulses per second): The fastest frequency of output pulses that will be generated
when the output is enabled. This can be any positive constant from 10 to 250000 or any numeric
location with a value in that range.

Acceleration Rate (pulses/sec?): The rate at which the pulses will be generated when the axis is ramping
up from a slower pulse rate to a higher pulse rate. This can be any positive constant or any numeric
location with a value in that range.

Deceleration Rate (pulses/sec?): The rate at which the pulses will be generated when the axis is ramping
down from a faster pulse rate to a slower pulse rate. This can be any positive constant or any numeric
location with a value in that range.
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Fault Deceleration Rate (pulses/sec?): Any time a Fault Limit is reached or the Axis .MasterEnable is
turned OFE the axis will decelerate to a velocity of 0 pulses/sec at this specified rate. A value of 0 will
cause the Axis to immediately stop moving. This can be any positive constant or any numeric location
with a value in that range.

Pulse Output/Encoder Scale: If the motor and the encoder have different pulse-per-revolution values,
enter the scale value required to bring them into alignment.

Encoder Deadband (counts): Having some deadband value around the encoder current position can
prevent the pulse output from generating alternating small pulses trying to get the input value to an
exact number. This value is applied both above and below the encoder value. For example: A value of
2 will be a deadband of 2 above and 2 below for a span of 4 counts.

On Success:

* Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE when
instruction parameters are properly entered and the instruction completes successfully. The specified
bit is enabled with a SET operation, not an OUT operation. The On Success bit will remain ON
even if the instruction input logic goes OFE

* JMP to Stage: When instruction parameters are properly entered and the instruction completes
successfully, the PLC will jump to that stage.

On Error:

e Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE when
proper instruction parameters are NOT properly entered or the instruction IS NOT completed
successfully. The specified bit is enabled with a SET operation, not an OUT operation. The On Error
bit will remain ON even if the instruction input logic goes OFE.

* JMP to Stage: When proper instruction parameters are NOT properly entered or the instruction IS
NOT completed successfully, the PLC will jump to that stage.
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AXSETPROP, continued
Example Usage

Init_Axis1
Cs AXCONFIG Axiz Configuration
=
Axis Device @Axis1
Axis Structure SAxis1
Linear vs. Rotary Linear
Initial Qutput Position ]
Minimum Velocity 100 pulsesizec
Maximum Velocity 1000 pulses/sec
Acceleration 1000 pulses/sec®
Deceleration 1000 pulses/sec®
Fault Deceleration 0 pulses/sec®
On Success, Set bit Axconfig__Good
On Error, Set bit Axconfig_Bad
Run_to_Press1 Axconfig__Good
&1 %2 Shxiz! r.:ast;arEnable || AXPOSTRAP Axiz Move to Position Using Trapezoid
2 4 4d 4 1 L ﬂ . . .
Axis Device @Axis1
Axis Structure SAxis1
Move Type Single move
Target Type Absolute
Position Value 1256
Linear vs. Rotary Linear
On Success, Set bit Run_Press1_Good
On Error, Set bit Run_Press1_Bad
Jog_Mode
C19I BAxIs1.N EStFrEnEDIe AXSETPROP Set Axis Properties
s _J I J I -
Axis Device @Axis1
Axis Structure SAxisl
Maximum Velocity 500 pulsesizec
Acceleration 250 pulses/sec®
Deceleration 250 pulses/sec®
On Success, Set bit Axis1_Readylog
On Error, Set bit Axis1_Notlog
Jog_Mode Axis1_Readylog
C19I BAxIs1.N EStFrEnEDIe C1 SI AXIOG Axis Jog Mode
4 _J J I JI ¥ EMR|
Axis Device @Axis1
Jog_Fwd Jog_Rev
cag Cg Axis Structure Shxis1
—J L ]/: ﬂ Target Velocity 500 pulsesisec
On Success, Set bit Jog_Good
Jog_Rev Jog_Fwd On Error, Set bit Jog_Bad
cs ) caé "
/ L4 Ry,
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AXVEL

The Axis Set Velocity Mode (AXVEL) instruction is used to put an axis into an operation mode where its
movement is controlled by velocity rather than position.

The ladder logic input to this instruction is an Enable/Reset, which means that when the Input logic turns
ON the axis will ramp to the axis structure’s . TargetVelocity value, and when the Input logic turns OFF the
axis will ramp down to a velocity of 0 and the instruction will end.

While the instruction is enabled, changing the axis associated structure member .7TargetVelocity will
dynamically change the output pulse frequency and will follow the specified Acceleration/Deceleration Mode
of the instruction to achieve the speed change.

This instruction requires the following:

* Axis configured to be used as the slave Axis.
e AXCONFIG instruction configured for each axis associated with the instruction.

The (a) Axis Device specifies which axis to use as the slave axis. This can be any axis available to the MPU or
available to a BX-HSIO expansion module.

The Axis is configured in the MPUs Setup BRX High-speed 1/0 dialog or the BX-HSIO Sezup BX-HSIO
Module dialog. Please see detailed information on these under the “Available High-Speed Input and Output
Features” earlier in this chapter. These dialog boxes can be opened directly from the AXVEL instruction by
clicking on the (b) Configure Axis... button. This allows the user to:

* configure an axis for use with the instruction.

* verify or edit the physical I/O selected for an already configured axis.

Axis Device @) @Axis0 -
Axis Structure SAxis0

Using Velocity Value in SAxis0 TargetVelocity

@ Configure Axis... |

[~ Initialize .TargetVelocity (signed)

Acceleration/Deceleration Mode

v .TargetVelodity

Actual
Velocity
t

* Trapezoid Accel/Decel
" S-Curve Accel/Decel

" Mone (Instantaneous)

[~ Supersede Acceleration

[~ Supersede Deceleration

On Success: ™ Setbit ¢ JMP to Stage
On Emor: & Setbit © JMP to Stage

NOTE: AxisQ is a 'virtual axis’ and will not generate pulses to physical outputs of the PLC. AxisO can be used for generating
pulse output profile register values to be used for Table Driven Outputs (TDOPRESET or TDOPLS) or as the master for other
axes in following-type applications (AXCAM, AXFOLLOW or AXGEAR). AxisQ is also good to use for testing.

l
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Using Velocity Value in: This field indicates the proper axis structure member to use for the desired
Velocity.

Initialize . TargetVelocity (signed): Enable this option to set the velocity of the axis when this instruction
is enabled. A non-zero value will cause the axis to begin moving at the specified velocity as soon as
this instruction is enabled. This value can be any constant between -250000 to -10, 0, and 10 to
250000 or any numeric location containing a value in that range. The sign of the value will indicate
the direction of travel: positive numbers will cause the axis to move clockwise, negative numbers will
cause the axis to move counter-clockwise. Any value that is below the axis Configured Minimum
Velocity will result in the Axis Minimum Velocity being used.

Acceleration/Deceleration Mode: Specifies what level of Acceleration / Deceleration to use when the
axis is changing to a new Target Velocity. The graphic will change with the selection to display what
the velocity curve will look like for that selection.

* Trapezoid Accel / Decel: The axis will ramp from the Current Velocity to the new Target Velocity
value using the axis currently configured Acceleration and Deceleration values which results in a
trapezoid velocity path.

* S-Curve Accel / Decel: The axis will ramp from the Current Velocity to the new Target Velocity value
using the axis currently configured Acceleration and Deceleration values in addition to the following
Jerk parameter which results in an s-curve velocity path.

* Apply Jerk to Accel / Decel (pulses / sec?): This selection is only available for S-Curve Accel / Decel.
Whereas the Acceleration and Deceleration values specify how quickly the Axis is allowed to reach
maximum velocity, the Jerk parameter specifies how quickly the Axis is allowed to achieve maximum
Acceleration and Deceleration. This can be any positive constant greater than 0 or any numeric
location with a value in that range.

* None (Instantaneous): The axis will immediately begin moving at the specified Target Velocity
value; there is no ramp up or ramp down to the new velocity.

Supersede Acceleration Rate (pulses/sec?): When the axis is ramping up from a slower velocity to a
higher velocity use the specified rate instead of the axis configured acceleration rate. This can be any
positive constant or any numeric location with a value in that range.

Supersede Deceleration Rate (pulses/sec?): When the axis is ramping down from a faster velocity to a
slower velocity use the specified rate instead of the axis configured deceleration rate. This can be any
positive constant or any numeric location with a value in that range.
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On Success:
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¢ Set Bit: The bit will become FALSE when the instruction is enabled and will remain FALSE until the
enable leg goes back OFE Once the enable leg turns OFE if the instruction device/parameters were
valid, this bit will turn ON once the .CurrentVelocity reaches 0.

* JMP to Stage: Similarly, the JMP will not occur until after the instruction is enabled, then disabled,
and all the instruction device/parameters were valid and the .CurrentVelocity reaches 0.

On Error:

* Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE when
proper instruction parameters are NOT properly entered or the instruction IS NOT completed
successfully. The specified bit is enabled with a SET operation, not an OUT operation. The On Error
bit will remain ON even if the instruction input logic goes OFE

* JMP to Stage: When proper instruction parameters are NOT properly entered or the instruction
IS NOT completed successfully, the PLC will jump to that stage.

NOTE: Because this instruction puts the Axis into an operational mode (as opposed to performing a single operation), On

E

Success is defined as getting the Axis into Jog mode with no errors. This means that the On Success indication will turn ON
after the Enable/Reset input logic transitions from ON to OFF and the Axis’ Current Velocity is at 0. When these conditions

are met the Axis’ Mode is “Idle". You should wait until the On Success indication turns ON before attempting to execute any

other Axis instruction.
Example Usage
Init_Axis1
c2 AXCONFIG Axis Configuration
1 = =
Axis Device @Axis1
Axis Structure SAxis1
Linear vs. Rotary Linear

RunToHomePos
ICUI $Axis1.MlastlerEnable

LI | L

Initial Output Position
Minimum Velocity
Maximum Velocity
Acceleration
Deceleration

Fault Deceleration
On Success, Set bit

0

100 pulses/sec
1000 pulses/sec
1000 pulses/sec®
1000 pulses/sec®
0 pulses/sec®
Axconfig_Good

Using Velocity Value in
Initialize .TargetVelocity (signed)
Acceleration/Deceleration Mode

Cn Error, Set bit Axconfig_Bad
AXVEL Axis Set Velocity Mode
Axis Device @Axis1
Axis Structure $Axis1

$Axis1.TargetVelocity
1000 pulses/sec
Trapezoid

ReadyForHome
X0
] L
1T

On Success, Set bit Aovel_Good
COn Error, Set bit Aovel Bad
$Axis1.CurrentPosition DO
] <<} MOVE Move Value
Source 200
Destination $Axis1.TargetVelocity

RunToHomePos
co
{ RrsT )
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TDODECFG

Once a TDOPLS-Load Programmable Limit Switch Table for Table Driven Output or TDOPRESET-Load
Preset Table for Table Driven Output has been enabled it will continue to control that output even if the
input logic is no longer ON. Use the Deconfigure Table Driven Output (TDODECFG) instruction to stop
the Preset Table or PLS table from controlling the Table Driven Output.

This instruction is useful for situations when the application may require changing control of the Table
Driven Output from one instruction, such as a TDOPRESET, to another.

This instruction requires that a Table Driven Output be configured.

The (a) Table Driven Output Device specifies which discrete output will be used by the instruction. This can
be any discrete output available to the MPU or available to a BX-HSIO expansion module.

The Table Driven Output is configured in the MPUs Setup BRX High-speed 1/O dialog or the BX-HSIO
Setup BX-HSIO Module dialog. Please see detailed information on these under the “Available High-Speed
Input and Output Features” earlier in this chapter. These dialog boxes can be opened directly from the
TDODECEFG instruction by clicking on the (b) Configure Axis... button. This allows the user to:

* configure a Table Driven Output for use with the instruction.
* verify or edit the physical I/O selected for an already configured Table Driven Output function.

Le]=Ta] 2] (]
TDODECFG Deconfigure Table Driven Output

Table Driven Output Device | d ) hd

Table Driven Qutput Structure

l\b)_ Configure Table Driven Outputs... ‘

On Success: @ Setbit * JMP to Stage
On Error:  Set bit ¢ JMP to Stage

On Success:

* Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE when
instruction parameters are properly entered and the instruction completes successfully. The specified
bit is enabled with a SET operation, not an OUT operation. The On Success bit will remain ON
even if the instruction input logic goes OFE

* JMP to Stage: When instruction parameters are properly entered and the instruction completes
successfully, the PLC will jump to that stage.

On Error:

* Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE when
proper instruction parameters are NOT properly entered or the instruction IS NOT completed
successfully. The specified bit is enabled with a SET operation, not an OUT operation. The On Error

bit will remain ON even if the instruction input logic goes OFE

* JMP to Stage: When proper instruction parameters are NOT properly entered or the instruction IS
NOT completed successfully, the PLC will jump to that stage.
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TDODECEFEG, continued

TDOPRESET

Table Driven Qutput Device
Table Driven Output Structure
Master Register

Load Preset Table for Table Driven Qutput

@TableOut1
$TableCut1
High speed Cto/Tmr 1 Accumulator

Step# | Preset Count | Preset Function Function Parameter
0 2500 Set
1 2600 Reset
2 4000 Reset Table/Acc

On Success, Set bit
On Error, Set bit

c1
c2

TDOPRESET

Load Preset Table for Table Driven Qutput

Table Driven Qutput Device
Table Driven Output Structure
Master Register

@TableOut1
$TableCut1
High speed Cto/Tmr 1 Accumulator

Step# | Preset Count | Preset Function Function Parameter

0 2800 Set

1 2900 Reset

2 4000 Reset Table/Acc
On Success, Set bit Ch
On Error, Set bit Cé

Example Usage
PartA_CutEnable PartB_CutEnable DeconfigureGood
L r L -
! ] 14 ] | =
PartB_CutEnable PartA_CutEnable DeconfigureGood
L r L -
2 ] 14 ] | =
ChangePart
c7
3=

TDODECFG Deconfigure Table Driven Output
[

Table Driven Output Device @TableOut1

Table Driven Output Structure 3TableOut1

On Success, Set bit DeconfigureGood

On Error, Set bit C10
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A Load Programmable Limit Switch Table for Table Driven Output (TDOPLS) contains a table with

a series of start and stop positions similar to the cams on a shaft. These cam positions are compared to the
current count value of the specified Master Register, which can be a High-speed Counter, Timer or AXIS
Current position value. When the count value falls between any of the positions in the table, the discrete
output that is specified is turned ON or OFF according to the table configuration. Each table can have up
to 64 cam positions. Each PLS table compares the count value of one Master Register counter and can drive
one High-speed I/O discrete output.

Once a PLS table has been enabled for a Table Driven Output it will continue to control that output even
if the input logic is no longer ON. Use the De-configure Table Driven Output (TDODECEFG) instruction
to stop the PLS table from controlling the discrete output associated with the selected Table Driven Output.

This instruction requires the following:

* Table Driven Output configured to be used by the instruction.
* One of the following to be used as the Master Register:
— Position value from a configured master axis.
— Accumulated value from a configured high speed counter/timer function.

The (a) Table Driven Output Device specifies which discrete output will be used by the instruction and the
(b) Master Register selects the axis position or high-speed counter/timer accumulated value that provides the
position source value. These can be any discrete output or high-speed counter/timer available to the MPU or
available to a BX-HSIO expansion module.

The Table Driven Output and the high-speed counter/timer functions are configured in the MPUs Setup
BRX High-speed I/0 dialog or the BX-HSIO Setup BX-HSIO Module dialog. Please see detailed information
on these under the “Available High-Speed Input and Output Features” earlier in this chapter. These dialog
boxes can be opened directly from the TDOPLS instruction by clicking on the (c) Configure Axis... Button
and (d) Configure Master Register Device... button. These allow the user to:

* configure a table function or a counter/timer function for use with the instruction.

* verify or edit the physical I/O selected for an already configured axis or counter/timer function.

TDOPLS Load Programmable Limit Switch Table for Table Driven Output
Table Driven Output Device @ no devices available - Default Qutput State
@
Table Driven Output Structure oA
C 0N
b) Configure Table Driven Outputs_. |
Raw PLS Count Steps Output ON when

[PEC: =l High speed Ctr/Tmr 1 Accumulator -

dX Configure Master Register Device..

ON when
Step# | Greater Than or Equal to and Less Than

0

[™ Initialize InputValOffset
Source Register Scaling

¢ Raw Pulse Counts (Mo Scaling)
-

I Load Raw PLS Table from Data Block

Insert Remove Import. ..

On Success: * Set bit  JMP to Stage
On Error: @& Setbit © JMP to Stage

5= =S
Lfe S|l
al|_of

No steps found; needs at least 1 step

Click on the graphic to jump to that point in the table oK Cancel
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Initialize .InputValOffset: .InputValOffset is used to adjust the current count value from the Master
Register. The “calculated master register” value will be used for subsequent comparisons.

For example:

* A table is processed, expecting no deviation (delta value) in the position. If there is a deviation
(an amount of error), this delta value can be written (by means of the ladder) to . InputValOffset
in order for the system to behave as if there is no deviation.

* Write a fixed value into the .InputValOffset field in the instruction to take care of equipment
changes, i.e. change an encoder with one with different pulses per revolution.

When the Master Register is configured as Linear or Rotary device, a positive value in the
AdnputValOffser field (a) means that the entries will act at a lower value than shown. A negative
value means that the entries will act at a higher value than shown. For example: An offset of 500 is
configured in the . InputValOffset field (a). The first entry (b, ¢) is configured to turn ON the output
at 1000 and (d, e) turn OFF at 2000. When the table runs, the . OutputState will actually turn ON
at a value of 500 and turn OFF at 1500. If the .JnputValOffset was configured for -500, the first
.OutputState would have turned ON at a value of 1500 and OFF at 2500.

FaESED |
TDOPLS Load Pragrammable Limit Switch Table for Table Driven Output
Table Driven Output Device [@TableOut1 - Default Output State
@
Table Driven Output Structure $TableOut1 oF
" ON
Configure Table Driven Qutputs... ‘
Raw PLS Count Steps Qutput OM when
Master Register |High speed Ctr/Tmr 1 Accumulator (@HsCtrTmr) j
ON when
Configure Master Register Device... ‘ Step#  Greater Than or Equal to and Less Than
¥ Initialize .InputValOffset a . 0 [b’ 1000 © (d ) 2000 @
Source Register Scaling - 1
@ Raw Pulse Counts (Mo Scaling) 2
e 3
™ Load Raw PLS Table from Data Block
On Success: & Set bit " JMP to Stage Insert Remove | Import...
On Error & Set bit " JMP to Stage
Q@ ®
900 1,200 1,500 1,800 2,100
Click on the graphic to jump to that point in the table oK Cancl

E

the device’s configured Rotary Range.

NOTE: When the Master Register is configured as a Rotary device, the user must make sure the calculated range stays within

TDOPLS will stop triggering the table . OutputState in two situations:

* A positive . InputValOffset value is greater than or equal to the configured “and Less Than” value.

* A negative .InputValOffset value has a magnitude greater than or equal to the configured “ON
when Greater Than or Equal to” configured value.

The effect of . InputValOffset is illustrated by the following examples:

TDOPLS ./nputValOffset Behavior

Rotary Range: 0—-200

ON when Greater Than or Equal to: 100 and Less Than: 110

.InputValOffset -100 -99 -90 -50 0 50 90 99 105 110
Table .OutputState is ON 199 190 150 100 50 10 1 0

Stopped Stopped
Table .OutputState is OFF 0 0 160 110 60 20 11 5
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TDOPLS, continued

NOTE: ifthe Master Register is an Axis’ position, and the application is using either a servo controller or stepper controller
with micro-stepping or smoothing, be aware that both controller types have a conversion time that will introduce some
... delay between the Axis" output position and the actual shaft position of the motor. The .InputValOffset can be used to
‘ compensate for the conversion time by adding the number of pulses that would occur during the conversion time to the
current count of the Master Register. Multiplying the servo or stepper controller’s conversion time by the current velocity will
yield the number of pulses that would occur during that amount of time. Using this pulse count value in the .InputValOffset
field will delay the comparison in the Steps by the same amount as the conversion time of the motor controller. Doing this
will more closely sync the Table Driven Output’s state to the actual shaft position of the motor.

Source Register Scaling: The TDOPLS instruction can use the raw count value from the specified
Master Register or, if scaling was enabled in the High-speed 1/O setup, the scaled value to do its
comparisons.

* Raw Pulse Counts (No Scaling): Select this option to enter the Preset Count values in the Table as
raw count values. The image below shows (a) Raw Pulse Counts (No Scaling selected, indicating the
Master Register scaling was not enabled. The (b) table entry shows that the values entered are based
on raw counts.

TDOPLS Load Programmable Limit Swatch Table for Table Deven Oulput
Table Deiven Output Denice | @Tabletutt =] | Default Output State
Tabde Deiven Output Structurs TableOut ¢ OFF

© ON
Canfigure Table Driven Outputs

Raw PLS Count Steps Output ON when \b)

Master Register |High speed CtoTme 1 Accumulator (@HsCtrTmet) =)
— OH when

Configure Master Regester Device. | |Swep® Greater Than or Equal to and Less Than
I Initiakze lIngut Vet o 1000 bl 2000 »
Source Register Scaling q
 Raw Pulse Counts (No Scaling) la l 2
Lead Raw PLS Table from Data Block
[ ]
On Success: ¥ Setbit © JMP to Stage [c2 ] insert | Bemove | lmgost |

OnEnor # Setbd © JMP 1o Stage

- L

900 1,200 1,500 1,800 2100
Chick on the graphéc to jump to that point in the table

* Use Source Register Scaling: If the Master Register has been configured to scale the current count
value you can use the scaled values in the table by selecting this option and entering values that
are scaled the same as the Master Register. The image below shows (a) Use Source Register Scaling
selected, indicating the Master Register scaling was enabled. The (b) table entry shows that the entries
are based on the scaled values.

| TROPLS Load Programmabde Limit Switch Tabée for Tabée Driven Output
Tatée Drven Oulput Dewce @ TableOult =| [ Defoult Output State
Table Driven Oulput Structure STablaOutt CIOER
~ T ON
Conégure Table Drven Oulputs \ bl
. . — . — Scaled PLS Steps  Output ON when
Mastes Register  [High speed Cle/Trw 1 Accumulator (@HsCUTra1) =]
7 OM when
Configure Mastor Register Disice | | St | Scalod > to and < Scaled
Initialize InputValOfsat ] 3600 . 1200 L

Source Register Scaking 1
| [ Raw Pulse Counts (Mo Sealing) 2
\a} Use Source Register Sealing

™ Load Raw PLS Table from Data Block

:?
12

5 Bomove | Impont |

On Success: & Set bt © JMP 1o Stage C2 i
OnEror. © Sel bt JMP 1o Stage

i L

3s00 “50 400 6350 700
Clck an thee geaphic 1o jump 1a that posit in th table
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TDOPLS, continued

Load Raw PLS Table from Data Block (a): When enabled, the values used by the PLS Table come from
the values stored in the specified memory range. This allows for more dynamic control of the PLS

function.
TDOPLS Load Programmable Limit Switch Table for Table Driven Output

Table Driven Output Device @TableOut1 - Default Output State
@

Table Driven Output Structure $TableOut1 @3
" ON

Configure Table Driven Outputs_ |
Master Register [High speed CtiTmr 1 Accumulator (@HsCtrTmr1) j
Configure Master Register Device. | Step# Greater Than or Equal to and Less Than

I Initialize InputValOfiset ]

Source Register Scaling
" Raw Pulse Counts (No Scaling)
" Use Source Register Scaling

W Load Raw PLS Table from Data Block (@ ’

Table Start Address @
@Number of PLS Steps

JTable Data Block Range: D0 - D3
@ @ PLC TDO PLS Table Editor.. |
On Success: ® Set bit ¢ JMP to Stage
On Ermror: & Set bit © JMP to Stage

Load Raw PLS Table from Data Block

* Table Start Address (b): The beginning address in PLC memory where the PLS table data is stored.

e Number of PLS Steps (c): The number of steps in the PLS table that are stored in PLC memory. A
PLS Table can have up to 64 steps.

* Table Data Block Range (d): Using the two values above, this shows the range of PLC memory that
will be used as the PLS data table. With a starting address of D0 and a total of 2 steps, the memory
range is DO to D3.

‘E NOTE: The PLC TDO PLS Table Editor button is available only when the Do-more! Designer software is connected and Online
with the BRX CPU.

* PLCTDO PLS Table Editor button (e): Click this to open the PLS Table Editor. The editor allows
you to edit the data values in the specified Data Block. The data configuration options on this dialog
(Default Output State, value for “Greater Than or Equal”, value for “Less Than”) are the same as the
main dialog. Detailed information of the PLC TDO PLS Table Editor dialog screen is discussed later

in this section.

[Tl 2] ]
TDOPLS a Load Programmable Limit Switch Table for Table Driven Output
Table Driven Output Device @TableOut1 - Default Output State
@
Table Driven Qutput Structure $TableOut1 e
T ON
Configure Table Driven Outputs.__ |
Raw PLS Count Steps Out%l ON when ™
Master Register |High speed Cte/Tmr 1 Accumulator (@HsCtiTmrl) ~ {
! L @ ) ONwhen \C de
Configure Master Register Device. | Step# Greater Than or Equal to and Less Than
™ inifialize InputValOfizet 7 0 1000 ° 2000 °
Source Register Scaling 1
@ Raw Pulse Counts (Mo Scaling) 2
-~
I Load Raw PLS Table from Data Block
Do kb)
10
On Success: @ Setbit " JMP to Stage Insert Remove | Imgort....
@% Ermor: @ Setbit ¢ JMP to Stage € (f j g

_ L

900 1,200 1,500 1,800 2,100

Click on the graphic to jump to that point in the table oK Cancel
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TDOPLS, continued

Default Output State (a): The Default Output state determines the starting state of the Output when
the PLS instruction is enabled and the state that the Output is in when the count is NOT within
the Entry comparisons. If the Default Output State is OFFE, the Output will be ON when the count
is within the Entry comparison values. If the Default Output State is ON, the Output will be OFF
when the count is within the Entry comparison values.

Raw (or Scaled) PLS Count Steps Output ON when (b): A table of entries that determines the Output
state when the TDOPLS is running.

¢ The entries in the table (b) can be constants or variables. If variables are used, the instruction must
be disabled and re-enabled after the variable value has been changed. The values in the entry table
cannot be overlapping.

* 'The values must be increasing with the Entry numbers. In other words, the values in (c) And Less
Than must be larger than the value in (d) Greater Than or Equal to.

Output On/Off when Greater Than or Equal to: The value that represents the lower edge of the
cam position. This can be any value between -2,147,483,648 and 2,147,483,647.

And Less Than: The value that represents the upper edge of the cam position. This can be any value
between -2,147,483,648 and 2,147,483,647.

If invalid entry values are used when specifying constant values, the Do-more! Designer programming
software will indicate an error (below) and not allow the instruction configuration to be completed.

FSuetess @ SRt OBt YTEge (Ve h ?]‘ Lo ™ \-W
On Ermor: & Setbit ¢ JMP to Stage

{
z Step#0 end(2000) and Step#1 start{2000) not in ascending order

lick on the graphic to jump to that point in the table oK Cancel

If variables are used and invalid entry values are specified, the On Error state will become true (Set Bit or

JMP to Stage).

If the Scaling was configured for the Master Register counter and the Use Source Register Scaling option was
specified, the entry values will be the scaled values and no conversion will be necessary.

Insert (¢): Add an empty Step above the currently highlighted Step in the table.
Remove (f): Delete the currently highlighted Step from the table.

Import (g): Import the contents of the PLS Table from a CSV file. The format of the import file is two
numbers per line, separated by a comma or whitespace, all numbers must be in ascending order,
and a maximum of 64 lines. Please review CSV file formatting information later in this TDOPLS
instruction section, under the section explaining the PLC TDO PLS Table Editor dialog.

On Success (h):
¢ Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE when

instruction parameters are properly entered and the instruction completes successtully. The specified
bit is enabled with a SET operation, not an OUT operation. The On Success bit will remain ON
even if the instruction input logic goes OFE

* JMP to Stage: If the parameters configured in the instruction and proper devices were specified, the
PLC will jump to that stage.
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TDOPLS, continued
On Error (i):
¢ Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE if there

was a problem with the parameters configured in the instruction or with the devices specified.

* JMP to Stage: If there was a problem with the parameters configured in the instruction or with the
devices specified, the PLC will jump to that stage.

PLC TDO PLS Table Editor: Allows you to edit the data values in the specified Data Block. The data
configuration options on this dialog (Default Output State, value for “Greater Than or Equal”, value
for “Less Than”) are the same as the main dialog.

NOTE: Initial values for Default Output State, PLS Table Start Address, and Number of PLS Entries come from the main
instruction editor. If these values are changed while editing the table data with this dialog those values will be updated on
the main instruction editor when this dialog is closed.

.. NOTE:Ifthe PLC TDO PLS Table Editor dialog is opened when the Number of PLS Entries is a variable (memory address), the
‘E value in that location is read and the data in that number of rows will be read from the PLC to prefill the table. The Also Write

Table Length to PLC selection will be enabled and that variable location will be prefilled here so that when the table data is
written back to the PLC this location will be updated as well.

entries. Clicking on the graph will place the cursor on the table entry that contains that location. Ifincorrect data values are

‘E NOTE: A graph of the current PLS Table configuration is displayed at the bottom of the editor which shows each of the
entered, i.e. overlapping data, a message will be displayed instead of the graph.

* PLCTDO PLS Table Editor Dialog:

Source Register Scaling (a): Same as the main dialog. The TDOPLS instruction can use the raw
count value from the specified Master Register or, if scaling was enabled in the High-speed I/O setup,
it can use the scaled value to do its comparisons.

3 TDO PLS Table Editor
Saurce Register Scaling Default Output State —{ }
¥ Raw Pulse Counts (Mo Scaling) Use Source Register Scaling * off (o) T on (1)
Step® | Raw Greater Than or Equal to| and Less Than Raw PLS Table [y B
q) = Address
0 1000 2000
0 gy~ S from e
Humber of Table o
Rows o be Read |2 Read from PLC
@ )write toPLC
b) Also write
[ Table Length Wirite to PLC
toPLC
oK
TnsertR ‘ Append Row ‘ Delete Row |
D Clear Table J: mpart...
200 1,450 2,000 2,550 3,100
Click on the graphic to jump to that step number in the table

PLS Data Entry (b): Same as main dialog. Entries must be unique within the Table, the lower and
upper positions of a step cannot overlap the other cam positions. The data has to be incremental.

— Output On/Off when Greater Than or Equal to: The value that represents the lower edge of the
cam position. This can be any value between -2,147,483,648 and 2,147,483,647.

— And Less Than: The value that represents the upper edge of the cam position. This can be any
value between -2,147,483,648 and 2,147,483,647.
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TDOPLS, continued

Default Output State (c): Same as main dialog. Specifies the state of the first entry in the table.

— OFF (default): The output is OFF to start with. The first entry in the table will be a point which
the output turns ON and subsequent entries will flip between OFF / ON / OFF / etc.

— ON: The output is ON to start with. The first entry in the table will be a point which the output
turns OFF and subsequent entries will flip between ON / OFF / ON / etc.

Read from PLC button (d): Overwrite the contents of the table with values from the PLC memory
location specified in the Load Raw PLS Table from Data Block section.

— Confirmation is requested before reading the PLC data. In this example the starting data block is
DO, D10 holds a value of 5, which indicates 10 DWords will be read:

Fead 5 PLS Tabile entries starting at D07
(522 = 1D DWORD registers)

Yes Ne:

Write to PLC (e): Overwrite the contents of PLC memory at the location specified in the Load Raw
PLS Table from Data Block section with the current contents of the table.

— Confirmation is requested before writing data to the PLC. In this example, there are 5 rows of
data. A 5 is written 0 D10 and the 10 DWords of data is written to D0 to D9.

Insert Row button (f): (Insert button in main dialog) add an empty Step above the currently
highlighted Step in the table.

Append Row (g): Add a new row after the current last step in the table.

Delete Row button (h): (Remove button in main dialog) delete the currently highlighted Step from
the table.

Clear Table button (i): Will display a confirmation dialog explaining it will delete all rows and the

table will end up with a single row with values of 0 for the Greater Than or Equal to and 0 for and
Less Than.

Import button (j): (Import button in main dialog) Import the contents of the PLS Table from a CSV
file. The format of the import file is two numbers per line, separated by a comma or whitespace, all
numbers must be in ascending order, and a maximum of 64 lines.

1

NOTE: Any available text editor or an Excel worksheet can be used to create a CSV file. Just save the file as a .CSV file type.

A B C D
1 1000 1200 // Step 1
2 2000 2300 //Step 2
3 3000 3400 //Step 3
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TDOPLS, continued
Example of how data should be formatted in the CSV file:

a. Two integer values per row separated by comma (surrounded by any amount of white space) or
just white space.

b. You can also have empty rows.

c. You can also use a line comment starting with two forward slashes: // This is a comment

Example on how to format the data per line in the CSV file:

a. Simple comma separated values 1 and 2. (See line one below.)

b. Some white space before and/or after the comma is OK (see line two below).

c. Whitespace before, between, and after is OK also (i.e. comma is optional, see line three below).

d. Comment line (no data allowed). (see line four below.)

Mj Example csv data file.twt - Notepad =8 3
File Edit Format View Help

1,2 »
1, 2

2
S/ 1 2 NONE OF THIS LINE IS DATA, 1t's a comment line
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A Load Preset Table for Table Driven Output (TDOPRESET) instruction contains a series of steps that are
processed in the order they appear in the table. These steps compare the current count value of the specified
Master Register, which can be a High-speed Counter, Timer or AXIS Current position value, to the Preset
Count in the Step, and when the count values match, the step action is performed on the selected discrete
output and the next step in the table becomes the active step. Each Preset Table can have up to 64 steps. Each
Preset Table compares the count value of one Master Register counter and can drive one High-speed I/O
discrete output.

Once a Preset table has been enabled for a Table Driven Output, it will continue to control that output even
if the input logic is no longer ON. Use the Deconfigure Table Driven Output (TDODECEFG) instruction to
stop the Preset table from controlling the Table Driven Output.

This instruction requires the following:

* Table Driven Output configured to be used by the instruction.
* One of the following to be used as the Master Register:
— Position value from a configured master axis.
— Accumulated value from a configured high speed counter/timer function.

The (a) Table Driven Output Device specifies which discrete output will be used by the instruction and the
(b) Master Register selects the axis position or high-speed counter/timer accumulated value that provides the
position source value. These can be any discrete output or high-speed counter/timer available to the MPU or
available to a BX-HSIO expansion module.

The Table Driven Output and the high-speed counter/timer functions are configured in the MPUs Setup
BRX High-speed 1/0 dialog or the BX-HSIO Setup BX-HSIO Module dialog. Please see detailed information
on these under the “Available High-Speed Input and Output Features” earlier in this chapter. These dialog
boxes can be opened directly from the TDOPRESET instruction by clicking on the (c) Configure Axis...
Button and (d) Configure Master Register Device... button. These allow the user to:

* configure a table function or a counter/timer function for use with the instruction.

* verify or edit the physical I/O selected for an already configured axis or counter/timer function.

Wik E ) 0]
TDOFRESET a Load Preset Table for Table Driven Output
Table Driven Output Davice @ FTF TR OMN -] Raw Presst Count Steps

Table Driven Output Structure Step# Freset Count Freset Funclion Function Parame e

Lb)_ @ Configure Table Driven Qutputs | o

Master Register It ligh speed CtnTmr 1 Accumulator (@HsCtrTme) j
@ Configure Master Register Davice |

I Initialize .OfsetinputVal
Sou

I Load Raw Preset Table from Data Block
T el | Remove | lmport
On Success 7 Sel bt © JMP to Stage
OnEnor & Sel bt © JMP o Stage
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TDOPRESET, continued

Initialize .InputValOffset: .InputValOffset is used to adjust the current count value from the Master
Register. The “calculated master register” value will be used for subsequent comparisons.

For example:

* A table is processed, expecting no deviation (delta value) in the position. If there is a deviation
(an amount of error), this delta value can be written (by means of the ladder) to .InputValOffser
in order for the system to behave as if there is no deviation.

* Write a fixed value into the .InputValOffset field in the instruction to take care of equipment
changes, i.e. change an encoder with one with different pulses per revolution.

When the Master Register is configured as Linear or Rotary device, a positive value in this field means
that the entries will act at a lower value than shown. A negative value means that the entries will act
at a higher value than shown. For example: An offset of (a) 500 is configured in the .InputValOffset
field. The first entry is configured to (b) SET the output at (c) 1000. When the table runs, the
.OutputState will actually SET at a value of 500. If the . InputValOffset was configured for -500, the
first . OutputState would have SET at a value of 1500.

] )(Iﬂ ' o
TDOPRESET Load Preset Table for Table Driven Output

Table Driven Output Device |@TableCut w| Raw Freset Count Steps

Tabie Driven Output Structure STableOut] Steph Freset Count | Preset Function | Function Parame et

0(C) 1w sm )
Configure Table Driven Outputs..
o e | 1 2000 * Reset
Master Register | High speed Cto 2 2600 * Reset TablofAce

3
4

F Initiafize OffsetinputVal
Sawce Register Scaling

= Raw Pulse Counts (Mo Scaling)
el

™ Load Raw Preset Table from Data Block

[io I Insert Bemave | Imgon..
On Success: = Sethit ¢ JMP to Stage lca |
OnEmar: & Setbit T JMP to Stage C1 |
ok | cancel|

‘E NOTE: When the Master Register is configured as a Rotary device, the user must make sure the calculated range (Master
Register value - .InputValOffset + 1) stays within the device’s configured Rotary Range.

TDOPRESET will stop triggering the table . OutputState when the Master Register is configured as
a Rotary device, and either:

* A positive . InputValOffset value is at least 1 count greater than the configured “SET” value.

* A negative . InputValOffset value has a magnitude greater than or equal to the configured
“SET” value.

The effect of . InputValOffset is illustrated by the following examples:

TDOPRESET ./nputValOffset Behavior

Rotary Range: 0—200
SET at: 100 RESET at: 110
.InputValOffset -100 -99 -90 -50 0 50 90 99 100 101
Table .OutputState is SET 199 190 150 100 50 10 1 0

Stopped Stopped
Table .OutputState is RESET 0 0 160 110 60 20 11 10
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TDOPRESET, continued

NOTE: ifthe Master Register is an Axis’ position, and the application is using either a servo controller or stepper controller

with micro-stepping or smoothing, be aware that both controller types have a conversion time that will introduce some

... delay between the Axis" output position and the actual shaft position of the motor. The .InputValOffset can be used to
‘ compensate for the conversion time by adding the number of pulses that would occur during the conversion time to the
current count of the Master Register. Multiplying the servo or stepper controller’s conversion time by the current velocity will

yield the number of pulses that would occur during that amount of time. Using this pulse count value in the .InputValOffset

field will delay the comparison in the Steps by the same amount as the conversion time of the motor controller. Doing this

will more closely sync the Table Driven Output’s state to the actual shaft position of the motor.

Source Register Scaling: The TDOPRESET instruction can use the raw count value from the specified
Master Register or, if scaling was enabled in the High-speed 1/O setup, the scaled value to do its

comparisons.
MIEE o
TDOPRESET b Load Preset Table for Table Driven Qutput
Tabka Driven Qutput Device [@TableCuwt =] RawPreset Count Steps
Table Driven Dutput Structure STablecuti | Step# Proset Count | Preset Function | Function Parameter
Configure Table Driven Outputs. | ? ;E:g : 2::?
Master Register  [High speed CtrTme 1 Accumulator =] 2 2600 * Rrv.r; TableiAce
': Configure Master Register Dieace ] :
¥ Initialize OffsetinputVal 500 ]

Sawece Register Scaling

= Raw Pulse Counts (Mo Scaling) | a }
el

[ Load Raw Preset Table from Data Block

[0 I Insert Bemaove Imgort.. |
On Success: = Sethit © JMP to Stage lca |
OnEmor: & Setbit T JMP to Stage C1 *
OK Cancel

* Raw Pulse Counts (No Scaling) (a): Select this option to enter the Preset Count values in the Table
as raw count values. The image above shows (a) Raw Pulse Counts (No Scaling) selected, indicating
the Master Register scaling was not enabled. The (b) Raw Preset Count Steps table entry shows that
the values entered are based on raw counts.

* Use Source Register Scaling: If the Master Register has been configured to scale the current count
value you can use the scaled values in the table by selecting this option and entering values that
are scaled the same as the Master Register. The image below shows (a) Use Source Register Scaling
selected, indicating the Master Register scaling was enabled. The (b) Scaled Preset Steps table entry
shows that the entries are based on the scaled values.

MRT=E 3]
TDOPRESET { b} Load Preset Table for Table Driven Qutput
Table Driven Qutput Device @TableOut1 ~| Scaled Preset Steps
Table Driven Output Structure STableOut? Step# Preset Count | Preset Function Function Parameter
o
Configure Table Driven Outputs .| u 0.0 i
1 7200 ¢ Reset
Master Register |High speed Ctr/Tmr 1 Accumulator ~| 2 900.0 ¢ Reset Table/Acc
Configure Master Register Device. .. ‘ j

¥ Initialize .OffsetinputVal

Source Register Scaling
" Raw Pulse Counts (Mo Scaling)
@ Use.Source Register. Scaling

I Load Raw Preset Table from Data Block

D0
[fo 1 Insert Remove Import..
On Success: © Setbit © JMP to Stage
On Error:  Setbit © JMP to Stage
oK Cancel
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TDOPRESET, continued

Load Raw Preset Table from Data Block (a): When enabled, the values used by the Preset Table come
from the values stored in the specified memory range. This allows for a more dynamic control of the
Preset function.

 Table Start Address (b): The beginning address in PLC memory where the Preset table data is stored.
This must be a block of Signed DWords.

* Number of Preset Steps (c): The number of steps in the Preset table that are stored in PLC memory.
A Preset Table can have up to 64 steps.

 Table Data Block Range (d): Using the two values above, this shows the range of PLC memory that
will be used as the Preset data table. With a starting address of DO and a total of 10 steps, the memory
range is DO to D19. Data formatting will be discussed in the PLC TDO Preset Table Editor section
found later in this section.

‘E NOTE: The PLC TDO Preset Table Editor button is available only when the Do-more! Designer software is connected and
Online with the BRX CPU.

* PLC TDO Preset Table Editor button (e): Click to open the PLC TDO Preset Table Editor which
allows you to edit the data values in the specified Data Block. The data configuration options on this
dialog (Preset Count, Preset Function, Function Parameter) are the same as the main dialog. Detailed
information of the PLC TDO Preset Table Editor dialog screen is discussed later in this section.

TDOPRESET Load Preset Table for Table Driven Output
Table Driven Output Device @TableOut1 hd
Table Driven Output Structure $TableOut1 Step# Preset Count Preset Function Function Parameter

G 200 .
Configure Table Driven Outputs | ) ——

Master Register |High speed Ctr/Tmr 1 Accumulator -

Configure Master Register Device - |
W Initialize .OffsetinputVal
Source Register Scaling
# Raw Pulse Counts (No Scaling)
" Use Source Register Scaling

% Lo Faw Prasst Tabis fom Dafa Biock) (@)

Table Start Address () i} ;
(C )vumber of Preset Steps 10 °
d \Table Data Block Range: DO - D19 4 4 4

(E)_ PLCTDO Preset Table Edtor.. |
On Success: © Setbit © JMP to Stage

On Error: @ Set bit  JMP to Stage
oK Cancel
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TDOPRESET, continued

Raw (or Scaled) Preset Count Entries Output xx when: This is the table of entries for Raw (or Scaled)
Preset Count Steps (a): This is the list of steps that determines the Table Driven Output state when

the TDOPRESET is running.
TDOPRESET a Load Presst Table for Table Driven Output
Table Driven Output Device @TableOut1 ~| Raw Preset Count Steps
Table Driven Qutput Structure $TableOut Step# Preset Count | Preset Function Function Parameter
0 500 ¢ Set
Configure Table Driven Outputs._ l
2 = | 1 0 ® Resst b
Master Register |High speed Ctr/Tmr 1 Accumulator (@HsCtrTmr1) j 2 1000 ® Reset Table/Acc
Configure Master Register Device_ | i

[ Initialize OffsetinputVal ]

Source Register Scaling

* Raw Pulse Counts (No Scaling)

" Use Source Register Scaling
I Load Raw Preset Table from Data Block

D0
o ] Insert Remove Import...
O | J 9 €
On Success: ™ Set bit T JMP to Stage o9
gJOn Eror: @ Set bit © JMP to Stage
OK Cancel

* Preset count: The pulse count values in the table can be constants or variables. If variables are used,
the instruction must be disabled and re-enabled after the variable value has been changed. This can

be any value in the range of -2,147,483,648 and 2,147,483,647.

* Preset Function (b): Select the action to perform on the Table Driven Output when the Step is

triggered.

1. Set: Turns ON the Table Driven Output.

2. Reset: Turns OFF the Table Driven Output.

3. Reset Table/Acc: Performs a reset of the Master Register which sets its current count value to
the Initial Reset Value specified in the Timer/Counter Function setup, and sets the current step
in the Preset Table to Step 0.

4. Pulse On: Turns ON the Table Driven Output for the amount of time specified in the Function
Parameter, which is the duration of the output pulse in microseconds (1 to 16,777,215).

5. Pulse Off: Turns OFF the Table Driven Output for the amount of time specified in the Function
Parameter, which is the duration of the output pulse in microseconds (1 to 16,777,215).

6. Toggle: Inverts the state of the Table Driven Output. If the Table Driven Output is currently

ON, it is turned OFF, or it is turned ON if it is currently turned OFE

* Several things to consider when using this instruction:

1.

Unlike the TDOPLS instruction, the values in the entry table do not have to be increasing with
the Entry numbers. The table runs step by step in order of entry. Therefore, if the value in a
higher entry is lower than a previous entry, the current count value must be decreasing in order
for the step to be completed. For example, if Step 0 is configured as Set at 500 and Step 1 is
configured as Reset at 0, the Output will be Set ON when the current counts reach 500 or more
and the Output will be Reset to OFF when the current counts decrease to 0 or less.

In order for the table to run continuously, the final entry function must be to (X) Reset Count.

After the step with the Reset Count function is complete, the table will start over at Step 0.
When the TDOPRESET instruction is disabled and re-enabled, it will start over at Step 0.
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TDOPRESET, continued

3. If the Scaling was configured for the Master Register counter and the “Use Source Register
Scaling” option was specified, the Step values will be entered as scaled values and no conversion
will be necessary.

e Insert button (c): add an empty Step above the currently highlighted Step in the table.
* Remove button (d): delete the currently highlighted Step from the table.

* Import button (e): Import the contents of the Preset table from a CSV file. The format of the import
file is two or three numbers per line, separated by a comma or whitespace, and a maximum of 64
lines. Please review the CSV file formatting information later in this TDOPRESET instruction
section, under the section explaining the PLC TDO Preset Table Editor dialog.

On Success (f):
¢ Set Bit: The bit will become FALSE when the instruction is enabled and will become TRUE when

instruction parameters are properly entered and the instruction completes successfully. The specified
bit is enabled with a SET operation, not an OUT operation. The On Success bit will remain ON
even if the instruction input logic goes OFE

e JMP to Stage: When instruction parameters are properly entered and the instruction completes
successfully, the PLC will jump to that stage.

On Error (g):

* Set Bit: The bit will become FALSE when the instruction is enabled and will become when proper
instruction parameters are NOT properly entered or the instruction IS NOT completed successfully.
The specified bit is enabled with a SET operation, not an OUT operation. The On Error bit will

remain ON even if the instruction input logic goes OFE

e JMP to Stage: When proper instruction parameters are NOT properly entered or the instruction IS
NOT completed successfully, the PLC will jump to that stage.

NOTE: Initial values for Preset Table Start Address, and Number of Table Rows to be Read (or Number of Preset Steps) come
from the main instruction editor. If these values are changed while editing the table data with this dialog, those values will
be updated on the main instruction editor when this dialog is closed.

,,,, NOTE: If the Number of Preset Steps is a variable (memory address), the value in that location is read and the data in that
‘E number of rows will be read from the PLC to prefill the table. The Also Write Table Length to PLC selection will be enabled

and that variable location will be prefilled here so that when the table data is written back to the PLC this location will be
updated as well.
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TDOPRESET, continued

PLC TDO Preset Table Editor

Source Register Scaling
{* Raw Pulse Counts (Mo Scaling)  { Use Source Register Scaling
Step# | Raw Preset Ct.

Preset Function Func. Parameter

0 500 Set
1 300 Reset
2 500 Pulse ON (pSec) 1000000

TDO Preset Table Editor

Preset Table ’ﬁ
Start Address

Read from PLC l C }—

Number of Table -
Rows to be Read ’[)307 w

Write to PLC d
Also write

®

j o IPLC

Ok

[¥ Table Length |D30 b Write to PLC

© ©

Insert Row |

Clear Table
D)

©)

Append Row | Delete Row |

Import...
@

0K |

Cancel |

Source Register Scaling (a): Same as the main dialog. The TDOPRESET instruction can use the raw
count value from the specified Master Register or, if scaling was enabled in the High-speed I/O setup,

it can use the scaled value to do its comparisons.

Raw (or Scaled) Preset Count Steps (b): Same as main dialog. This is the list of steps that determines
the Table Driven Output state when the TDOPRESET is running,.

1. Preset Count: The PLC TDO Preset Table Editor is reading a block of D memory, it is editing the
values that go into that block. The Preset Count in the PLC TDO Preset Table Editor can only be
contant values. This value can be in the range of -2,147,483,648 and 2,147,483,647.

2. Preset Functions: Select the action to perform on the Table Driven Output when the Step is triggered.

a. Set: Turns ON the Table Driven Output.

b. Reset: Turns OFF the Table Driven Output.

c. Reset Table/Acc: Performs a reset of the Master Register which sets its current count value to the
Initial Reset Value specified in the Timer/Counter Function setup, and sets the current step in the

Preset Table to Step 0.

d. Pulse On: Turns ON the Table Driven Output for the amount of time specified in the Function
Parameter, which is the duration of the output pulse in microseconds (1 to 16,777,215).

e. Pulse Off: Turns OFF the Table Driven Output for the amount of time specified in the Function
Parameter, which is the duration of the output pulse in microseconds (1 to 16,777,215).

f. Toggle: Inverts the state of the Table Driven Output. If the Table Driven Output is currently ON,
it is turned OFF or it is turned ON if it is currently turned OFE

3. Read from PLC button (c): Overwrite the contents of the table with values from the PLC memory
location specified in the Load Raw Preset Table from Data Block section.
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TDOPRESET, continued

Confirmation is requested before reading the PLC data. In this example the starting data block is
DO, D30 is the memory address that stores the Number of Preset Steps. This has a value of 4. Eight
DWords will be read from the PLC starting at DO:

Read Preset Table?

e' Read 4 Preset Table entries starting at DO?
= (4x2=8DWORD registers)

4. Write to PLC (d): overwrite the contents of PLC memory at the location specified in the Load Raw
Preset Table from Data Block section with the current contents of the table.

Confirmation is requested before writing data to the PLC. The four rows of data are stored in DO to D7.

. Write Preset Table to DO - D7?
(4 rows x 2 = 8 DWORD registers)

Confirmation request before writing data to the PLC with the Also write Table Length to PLC
enabled. In this example, there are 4 rows of data. A 4 is written to D30 and the 8 DWords of data
is written to DO to D7.

e' Write Preset Table to DO - D7
{ and number of rows (4] to D307

N (4 rows x 2 = 8 DWORD registers)

5. Format of the Preset Data Read from PLC or Written to the PLC memory addresses: When
using the PLC TDO Preset Table Editor, the data values in the specified memory locations must
be formatted properly. Improperly formatted data will generate a warning message. The following
example shows a range of DO to D7, which corresponds to a starting Preset Data Table address of
DO and 4 steps. Each step is comprised of two DWords. Each Preset table entry consists of 2 signed
DWord locations:

a. The first DWord location corresponds to the Preset Count where the specified command will take
place. This can be any value between -2,147,483,648 and 2,147,483,647.

b. The second DWord location contains the Function Code for the command to be performed and
the additional data required by a command code.

i. The upper BYTE (Byte 0) contains one of the following values to indicate the action:

0: Set

1: Reset

2: Pulse ON

3: Pulse OFF

4: Toggle

5: Reset Table & Acc
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TDOPRESET, continued

ii. When using the Pulse ON or Pulse OFF command, the lower 3 BYTEs of the second DWord
location will contain the amount of time (in microseconds) the pulse will be ON or OFF

respectively.

c. Example: This shows the Preset Table filled in with the desired values:

Line1  Step 0: Preset Count
Line2  Step 1: Preset Count
Line 3  Step 2: Preset Count
Line4  Step 3: Preset Count

1
2

w

of 500. Set = Code 0.

of 300. Reset = Code 1.

of 500. Pulse ON = Code 2. Function Parameter of 1,000,000.
of 1000. Reset Table/Acc = Code 5.

500 Pulse OM (pSec) 1000000
1000 Reset Input Thl/Acc

i. The following Data View shows the Native values for the Data Block range of DO to D7

associated with our example:

Datal

H| =] (o] o] o]

Element |

Status

DO
D1
D2
D3
D4
D&
D6
D7

IR EE R

ii. 'The following Data View shows

Datal

L]

500

0

300
16777216
500
345654432
1000
83886080

the second DWord of each step in BCD/HEX data type:

- ] (E] (m]

Element |

Status

DO
D1
D2
D3
D4
D&
D6
D7

3 1 2 e e e

500
0x00000000
300
0x01000000
500
0x020F4240
1000
0x05000000

D1 corresponds to SET (code 0) of Step 0.

D3 corresponds to RESET (co

de 1) of Step 1.

D5 corresponds to Pulse ON (code 2) of Step 2.
D7 corresponds to Reset Table/Acc (code 5) of Step 3.

iii. The upper Byte represents the Function Code. The lower three Bytes represent the Function

Parameter value. 0Xuullllll.

For Step 0, function code 0 (Set) is uu = 00.

For Step 1, function code 1 (Reset) is uu = 01.

For Step 2, function code 2 (Pulse ON) is uu = 02. Pulse ON has a function parameter of time

in microseconds, which is 11111
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TDOPRESET, continued

10.

For Step 3, function code 5 (Reset Table/Acc) is uu = 05.

iv. If, for example, we want to change the Pulse ON to last 2,500,000 microseconds, D5 would
have a BCD/HEX value = 0X022625A0.

Insert Row button (e): (Insert button in main dialog) add an empty Step above the currently

highlighted Step in the table.
Append Row (f): Add a new row after the current last step in the table.

Delete Row button (g): (Remove button in main dialog) delete the currently highlighted Step from
the table.

Clear Table button (h): Will display a confirmation dialog explaining it will delete all rows and the
table will end up with a single row to Set at a Preset Value of 0.

Import button (i): (Import button in main dialog) Import the contents of the PLS Table from a
CSV file. The format of the import file is two or three numbers per line, separated by a comma or
whitespace, with a maximum of 64 lines.

Below is an example of how data should be formatted in the CSV file.

A B C D
1 1000 0 //Set ON @ 1000
2 2000 1 // Set OFF @ 2000
3 3000 2 1000000 //Pulse ON @ 3000 for 1,000,000 microseconds
4 4000 0 // Set ON @ 4000
5 5000 3 1500000 //Pulse OFF @ 5000 for 1,500,000 microseconds
6 6000 4 //Toggle @6000
7 7000 5 //Reset Count & Table @ 7000

Column A holds the Preset Count. This can be any value between -2,147,483,648 and 2,147,483,647

Column B holds the Preset Function code. The following table shows the available function codes.

Preset Function Codes

0 SET No function parameter needed

1 RESET No function parameter needed

Requires function parameter.

2 PULSE ON Time in microseconds: 1 to 16,777,215

Requires function parameter.

. PULSE OFF Time in microseconds: 1 to 16,777,215

TOGGLE No function parameter needed
RESET TABLE & COUNT No function parameter needed

Column C holds the Function Parameter, which is the amount of time (in microseconds) the pulse

will be ON or OFE This is required for the PULSE ON and PULSE OFF function codes.

Column D holds the comments, which is indicated by the “//” before the text.
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