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APPLICATION NOTE TML interrupt routines usage
1

1. Application description

This application note describes how to activate and customize the TML interrupt services routines, using
an example that sets the “Int 10 — Time period has elapsed” interrupt, to flash a LED, connected to one
of the drive digital outputs.

The TML interrupts are special conditions that are continuously monitored by the drive firmware. When
a TML interrupt occurs, the main TML program execution is suspended and the TML code associated
with the interrupt, called Interrupt Service Routine (in short ISR), is executed. While an interrupt is active
(meaning the ISR code is being executed), all the TML interrupts are globally disabled.

That is why, it is recommended to put in the ISR (Interrupt Status Register) only the minimum needed
code. If this is not possible, then other interrupts can be re-enabled using the “Interrupts Settings”
dialogue (will be presented in chapter 3).

2. Application flow chart

START Interrupt Service Routine

l fd Set GOTO label LED_ON if LED_status ==

Setup TML interrupt

—| Setl/Oline 0to HIGH
Time period has elapsed (INT 10) ]

l 18 set LED_status value to 0
User variable declaration: 'd Return from interrupt
LED_status

i "J Define label LED_ON

Variable initialization:
LED_status =0

1l

Set I/O line 0 to LOW

—
Luy]

Set LED_status value to 1

l v
Return from interrupt
END

YES

Set I/O line 0 to HIGH Set I/O line 0 to LOW

if LED_status = 0

A\ 4 v

LED_ status =0 LED_status =1

RETI Figure 1 — Application structure RETI
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3. EasyMotion Studio Il implementation

The application implementation in EasyMotion Studio Il, includes 2 main parts:

1) The interrupt (“int10”) that contains the TML code to be executed each time the interrupt is
triggered.

2) The main program, in the motion branch, that will include the code for using the TML interrupts.
3.1 Time period Interrupt routine
The “Interrupts” section allows you to customize the TML interrupt service routines. Once the "User

defined" option is marked the interrupt routine will appear in the project window (left side), under the
“Interrupts” section.

B EasyMotion Studio 1| - POSTAPNE TML interrupt routings using - o *®

Project  Application  Communication:  Tools  Controd panels - Litilities  Options Help

@ 6 O & M OE o owm i B B 2 £ 3 Owokoffine Sstalappsofiine S £ b D - X
Application tree T interupts @
4 | POSLAPME TML intermupt routines using
il intsrvia A
4 L} TML intermupt routines - {1] TML Interrupt Default User defined
S Sewp
int - STO/Enable input has changed -
4 M Motion
int1 - Short-crcunt L
2 Hormngs
it Int2 - Software protections -
2 | ] Intermupts int3 - Contral errar L
1| int10 - Time period has elapsed int4 - Commurnication eror *
1] CAM Tahles int5 - Position wraparound C
Memary settings int6 - |.SP programmed transition detected .
int? - LSN programmed transthion detected L
int@ - Capture input fransition detected L
intS - Moton 1s completed /i velocity L
int10 - Time pericd has elapsed } - Reload default | Goto (_’.,ﬂel
v
int11 - Fvent set has accurred L
int12 - Position tngger 1.4 change detected -
Int13 - Digital Input X prearammed transition -
Clutput T R
X [ Outpullevel None - Show unrequested messages
SetuniD B497R1 | iPOSARDA MY-CANM | S/N IB35R8 | FAN FST4L | Axis 1 | Online

Figure 2 — Customizing the TML interrupt service routines

This application uses the “Int10 — Time period has elapsed” interrupt routine, to check the value of the
“LED_status” user variable and command the OUT(0) digital output.

In order to customize the content of an interrupt service routine, it is necessary to click on the "Go to
code" link. This will navigate to the specific section of the application where the desired functionality for
the interrupt can be defined and implemented.
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APPLICATION NOTE TML interrupt routines usage

The “Jumps and Function Calls” dialogue allows to control the TML program flow through unconditional
or conditional jumps and unconditional, conditional or cancelable calls of TML functions. In this
application, the “Jumps and Function Calls” dialogue was used to create some conditional jumps,
function of the “LED_status” user variable (if “LED_status = 0" the “OUT(0)" output is set to the active
level, to switch ON the LED. Otherwise, the “OUT(0)" is set inactive, to switch OFF the LED).

(@) EasyMotion Studic Il - POZ1.APNS TML interrupt routines using - o o
Praject.  Application  Communication Tools  Control panels  Utilitiee  Options  Help
D LW O E & O ow ) @ m £ * © Llwokollne Setalappsome S~ £ b O ¥ £ X 'ﬁ_’ﬂ;ﬂﬁ
. !
Application tree i
4 |, PO91.APNS TML interrupt routines using I\ Trapezedal Profites & led P ox o 14
4[] TML interupt routines - 3] S Curve - - > B
o £ [ GOTO LED.OM, LEDstatus EQL /Branch to LED.ONIf LED,starus == 0 | &
8§ Sewp M pT y
Jumps and Function Calis <
4 M Motion % BT W
® Got dres EL
¥ Homings (= Fxternal '_ 2.4 Adtiress [ Label LED_ON 1
2 Call a
. o : 3 =
i ra Electronic Gearin 5 ¥ If  LED_status T 0
e, Finetons 3 S ) Cancelable call m x
+ |1 interrupts 1 Flectronic Camming <0 <0
| <] int10 - Time period has elapsed D Motor Commands =0 20 2
K1 CAM Tables F Posibon Tnggers ) Retumn from function ¢
- _ ™
M8 Memary settings -@ Homing ) Return from interrupt ]
4 CP Control panels T, contounng I Abort cancelable call \
1_Motion_Status Tr Test O Insert labsel »o1
2 Drve 10 lcx Events oK Cancel vep
¥ 3 CANopen Status l P Jumps and Function Calls I |_,"
4 CANopen Objects =) Inputs / outputs 'Y
» 5 Drive Status 18 16-bit integer Y
F2-bit Long or Fixed
@ q P
T :
Y2 Arithmetic 7

& Data Trancfer Between Axes
!r] Send Data To Host

mE0 Miscellaneous

Figure 3 — Conditional jump to LED_ON label based on LED_status

The “I/O” dialogue allows different operations with the drive digital inputs and outputs. It was used here
to set the “OUT(0)” digital output LOW or HIGH (function on the “LED_status” variable value). This way,
the LED connected to this input is switched ON or OFF.

Progect  Application  Communication  Tools  Control panels  Utilties  Options
H W LdE R C I T

Application tree =
4| PORTAPNE TML interrupt routings using

- _‘ TML interrupt routines - [3]
S Setup
- M Mation
% Homings
2 Functions
& 0 Interrupts
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&) CAM Tables
M5 Memary settings
4GP Control panets
1_Moation_Status
* -2 Drave 1O
3_CAMNopen_Status
4 CANopen_Objects

5_Drive_Status
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Figure 4 — Setting the I/O line to HIGH
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APPLICATION NOTE TML interrupt routines usage

Once the OUT(0) digital output status is changed, the “Assignment and Data Transfer — 16 bit Integer
Data” dialogue is used to modify the “LED_status” variable value. This has the purpose to indicate that
the LED is ON (“LED_status = 1") or OFF ("LED_status = 0").

Project  Application  Commumication  Tools  Control panets Utilises  Optlens  Help
W OW O E @& WO s @ B = f = (2 ) workofine Setalappsomine A = b O i X ﬁ
Application tree *
4 POITAPNG TML Interrupt routines using {7\ Trapezoidal Profiles. - led Bl 74
| ThL int t routines - A\ S Curve
S et rtes L o GOTO LED_ON, LED_status, EQ; //Branch to LED_ON if LED status <= 0 @
8 s BT
o OUTD) = (n001; fi5et 11O line 3 to High i
4 M Motion R Py : 1
LED statys = O |
i Homings (- External ‘
¥ Functions %§ Elecironic Gearing
4 [ interrupts Ly Electronic camming ® Set16-bit variable  LED status

1] Int10 - Time period has elapsed D Motor Commands @ With value / 16-bit variable / label 0

= CAM Tables §" Position Triggers
H$ Memory settings G} Haoming ) With
4 EP Control panals T contouring
1_Motion_Status Tr Test 3
2.Drive 10 fo Events S

3_CANopen_Status Pd Jumps and Function Calls

4_CANopen_Objects

L With inverse (-] of vaniable
=) Inputs / outputs

8 32-bit Long or Fixed

T Arithmetic

¥ Data Transfer Between Axes
.q Send Data To Host

ML Miscelianeous

5_Drive Status ) Usineg masks

| With checksum of data located in

! St
¥ Interrupt Settings

et Free Text

OK Cancet Help

Figure 5 — Setting the LED_status value to 0

After the “OUT(0)” digital output state is changed and the “LED_status” variable is set accordingly, the
program should exit from the interrupt. This is done using the “RETI;” (return from interrupt) instruction.
It's located in the “Jumps and Function Calls” dialogue.

Remark: In the second case (when the LED is switched off), the “RETI” instruction is not added anymore
because the EasyMotion Studio Il automatically places one at the end of the interrupt routine.

Project  Apphcation  Communication  Tools  Control panels  Utilities  Options.  Help
D e W dE & R om g B X ot @ [wokoffine Setallappscitie S~ 2 B O = XK m
Application tree . B
4 | POS1LAPNS TML interrupt routines using 7\ Trapezoidal Frofiles = ledl S ox v 3 14
1 tines - [3] A\ 5 Curve
== TN DR couline 4 2 GOTO LED_ON, LED status, £CE //Branch to LED_ON if LED_status == 0 B
§ Seup A PT P e
QUTON = 0nD001; /5t /O line 016 High
4 M Mation M pyT 1
LED status = [
¥ Homings 0~ External i 1
s - | RETEL ffReturn from intermipt ]
¥ Functions 3 Electronic Gearing w
2 [ Interrupts Ly Electronic Camming Jumps and Function Cafls
L5 Int1D - Time period has elapsed B Motor Commands O Gotw Address | Label 5
I CAM Tables F Postion Tiggers e
£ Cancelable call T
HS Memory settings @} Homing e
a4 CP Control panels TA Contouring
i 1 ()
1-MotionStatus T Tes () Retum from function E
v 2 Drive i0 Jo Events ® Return fiom interrupt *
* 3 CANopen_Status P Jumps and Function Calls ) Abort cancelable call £l
» 4 CANopen_Dbjects =1 Inputs /£ outputs ) Insert label LY
5. Drive St 1§ 16-bit Intege
RDE S B 16 foeger oKk | Cancel | Help -
38 32-bit Long or Fixed a
%4 Anthmetic
w
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Figure 6 — Return from interrupt
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TML interrupt routines usage

The LED_ON label is generated using the "Jumps and Function Calls" wizard and is used to indicate
where the program should jump if the “LED_status == 0” condition is true.
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L1, int10 - Time period has elapsed
E) CAM Tables
M5 Memory settings
« [P Control panels
1 Mation_Status
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3 CANopen_Status
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Figure 7 —

Help

+ G [ Workoffine Setallappscitine , %= b O i x ‘ﬂ:;ﬂf

led A x o+

GOTO LED_ON, LED_status, ECY: //Branch to LED_ON if LELY status == 0 ]

OUTH ="Thal201; fySet 10 line 0 1o High -3

LED, status = C; T

RETE //Rieturm fraem interrupt 1

|LED_ ON: //Defing label LED. ON | *

2

G0t
3 Call #

(3 Cancelable call

Address / Label

M

o

.3 Return from function 12k
L. Return from nterrupt el
) Abort cancelable call LY
® Insert label |LED ON Q@
oK Cancel Heip @

&

Defining LED_ON label

The remaining instructions from the ISR10 are complementary to what was presented already.

Each time the ISR10 gets executed the state of the LED will be toggled depending on the value of the

LED_status variable.
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1

3.2 Main motion section

The “Miscellaneous” dialogue allows to declare user variables, reset the drive/motor fault status,
execute the “END” / “NOP” / “ENDINIT” TML instructions, change the CAN / RS-232 baudrate and save
the actual setup into the drive memory. In this case the “Miscellaneous” dialogue was used to declare
“LED_status” the 16bit integer user variable, that is used to track the output status (active or inactive).

@ EasyMation Studic B - PO91TAPNS TML intefrupt routings using == O =

Praject  Apphication Communication  Tools  Controf panels  Utilities.  Options Help

WOk L E S e e g R m i9 v Work offine  Setall spps offine /
Application tree - R
4 |, PDITAPNS TML intermupt routines using A\ Trapezoidal Profiles = o0
a [ TMLinterrupt rout 3 XS5 Curve ; = — e
e ] 0 LED_status: // Define inbeger vacisbin LED_status ] @
S Setwp MR - pes
4 M Motion %o PvT
» Homings 0~ External ® Define variable it~ LED status 1
| Functions ‘B Blecwronic Gearing Reset EAULT s1atus 5
5 Ekectronic G i -~ - .
4 [ Intermupts L+ Electronic Camming T
5, int10 - Time period has elapsed B Moter Commands ) Insert NO® instiuction 2
(£ CAM Tables F' Position Triggers
: ) Serial communication - Set baudrate i
MS Memary settings {a} Homing L]
4 CP Cantrol panets T, Contouring ! CAN commumication - Set baudrate
1_Motion_Status T Test 72 Insert ENDINIT instrection [7:]
2 Drive 0 Irv Events 2 Save actual setup data w EEPROM ar
3_CANopen_Status P Jumps and Function Calls oK Cancel Help B
* 4_CANapen_Objects = Inputs / outputs ey
5_Drive_Status 1§ 16-bit Integer £y
24 32-bit Long or Fixed P
2 Arithmetic .

T2 Data Transfer Between Axes

st Miscellaneous

¥ Interrupt Settings
Bt Free Text -

Figure 8 — Defining variable LED_status

The “Assignment and Data Transfer — 16 bit Integer Data” dialogue allows different operations with the
16-bit integer variables / parameters / registers. Here it was used to initialize the “LED_status” user
variable with 0.

Project,  Apphcation  Communicabon  Tools  Control panels  Utlities  Options Help
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Application tree - m
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8 Sew PT 5
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+ M Mation M vt
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| Functicns 1 Electronic Geating (® Set 16-bit variable LED status
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1| int10 - Time period has elapsad B Motar Commands
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HS Memory settings {2} Homing
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1_Motion_Status Tr Test
) ou
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* 3 CANopen_ Status Fd Jumps and Function Calls
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Figure 9 — Setting the LED_status value to 0
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The “Interrupt Settings” dialogue allows to activate and/or deactivate the TML (Technosoft Motion
Language) interrupts. In this case, it was used to activate the “int10 — Time period has elapsed” interrupt
routine and set it to a time period of 0.5 s.
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Figure 10 — Interrupt settings
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4. Application evaluation

TML interrupt routines usage

After running the TML program, we can use the “2_Drive 10” control panel in EasyMotion Studio Il to
monitor the status of the OUTO digital output.
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Figure 11 — Using the “2_Drive 10” control panel
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Figure 12 — Starting the “2_Drive 10” control panel

To start a control panel, right-click on it, and then select "START" from the context menu that appears.
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