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APPLICATION NOTE How to restore the operation after a fault

1. Application description

This application presents an example on how to restore the application operation after the drive enters
a fault state. The idea behind the default operation of the drive is that in case of an error the user
intervention is required (to determine the reason for the error and to take the corrective actions needed
to prevent it from happening again).

Default behavior in case of an error:
e  Switch off green LED
e Switchonred LED
e Disable the power stage by cutting the PWM outputs and suspend the controllers / trajectory
generation
e Aborts any ongoing special calls / functions / homing and terminate the execution of the TML
program.

Proposed recovery sequence:
e Switch off the green LED
e Switch on the red LED
e Cutoff drive PWM outputs
e Wait until the error condition disappears
e Program the motor to hold its current position
¢ Re-activate the drive PWM outputs
e Switch off the red LED and switch on the green LED
e Resume the main program and process the commands received from the master.

The application uses the software protection interrupt, which monitors the following software
protections:

e Over current;

e Over temperature — drive (if available);

e Over temperature — motor (if available);

e |2t drive;

e |2t motor;

e Over voltage;

e Under voltage;

e Encoder broken wire (when incremental encoder is used and digital hall sensors are also

present);

The easiest way to evaluate this application is to create an over-voltage condition thus having the drive
enter the fault state. This can be done by decreasing the over-voltage protection threshold value under
the supply voltage value. The parameter that stores the over voltage protection threshold value is called
“UMAXPROT". We can then notice the drive behaviour and by returning UMAXPROT to its initial value,
we can see the actual error recovery taking place.
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2. Application flow chart

START
User variable declaration: Interrupt Service Routine
VarAux,cmd
i ©  Deactivate the drive power stage
User variable initialization: = Set I/0 line 2 to LOW
cmd=0: ~  Setl/O line 3 to HIGH
YES
~ 18 Set the value of VarAux to PCR (Protections <
Vv — .
YES Control Register)
if cmd == M Verify if VarAux =0
_ N NO
* /% Set the motor to hold its current position <
Setemd = 0 & Activate the control loop (AXISON)
¢ =] Set I/O line 2 to HIGH
—>  “MachineProgram” label Set I/0 line 3 to LOW
l 18 Reset TML stack
Move to pos 5 rot. 15 .
Wait for motion complete. v = | Re-enable interrupts
¢ Jump to main program
Wait 0.5s

v

Move positions -5 rot.
Wait for motion complete.

v

— Wait 0.5s

Figure 1 — Application structure
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3. EasyMotion Studio Il implementation

The application note outlines the TML steps need to automatically restore drive operation after a
software protection / non-critical fault is triggered, creating the conditions for avoiding the user

intervention.

3.1 Motion section

The “Miscellaneous” dialogue allows defining user variables (integer - 16bit, fixed or long - 32bit).

Project  Application  Communication  Tools
W D W 8B @
Application tree L
a | POSTAPNTO How to restare The operatiorn
4[] How to restore the opération after 3 f
S Sewp
4 M Motion
) Heamings
¢ Functions
4 5 Internupts
1| int2 - Software protection:
£ CAM Tabies
H3 Memary settings
4 CP Control panels
1_Mation_Status
2 Dirive I3
3.CAMNopen_Status
4 CaNopen_Objects

5 Drive_Status
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The “16-bit Integer” dialogue helps to assign a value to a 16-bit integer variable. This way a variable
can be initialized or its value can be modified.

Project  Application  Communication  Tools

RN R = R -
Application tree r R
+- | POSTAPNID How 10 restore the operaticd
- _J How to restore the operation after a f
S Sewp
+ M Motion
U Homings
o Functions
a5 Intermupts
1| int2 - Software protection:
L) CAM Tables
HS Memory settings
4 CP Contiot panels
_Motion_Status
2. Diive 10
3 CANopen_Status
4_CANopen_Objects

5_Drive_Status

Control panels  Utilies  Options Help
- OE om g @ B X % G [Wokoffine Sctallappscffine 4 £ ¢ ©Q = X ﬁ
I\ Traperowdal Profiles o
M Sinussidal Profiles 5
It crnd; ff Dehne integer venable cmd & ‘Q
5 Curve i
int Vardun: /f Define integer variable VarAux
A pT
cmd = ] T
Mo pvT 1
= External 16 bt Integer =

## Electronic Gearing
lﬂ Electronic Camming
D Motor Commands
# Positon Triggers
o} Homing

T contouring

Tr Test

lew Events

Pd Jumps and Function Calis

=1 Inputs £ outputs

3 32-bit Long or Fixed

W Arithmetic

T& Data Transfer Between Axes

ll Send Data To Host
WL Miscellanaous

& interrupt Settings
bt Free Text

® Set 16-bit variable cmd =
* With value / 16-bit variabie / label 0 =

i

[y}
With

»a

> 3
with =
With inverse (-) of varisble ]

2
Using masks

&

&

With checksum of data located in

oK Caricel Help

Figure 3 — Initializing the variables

The “Jumps and Function Calls” dialogue allows controlling the TML program flow through unconditional
or conditional jumps and unconditional, conditional or cancelable calls of TML functions.

In this case, this wizard was used to create the “WaitStart” label where the program will be instructed
to jump depending on the command set by the host controlling the drive to start the motion sequence,
by setting the “cmd” user variable to a value different than 0. The labels, just like the names of the
functions or variables are case insensitive. We prefer writing the label as “WaitStart” to make it more
visible to the user, but “waitstart” or “WAITSTART” (or anything in between) as equally accepted.

Frgject  Application Commanication

H W Q&

Application tree

Tools

L ]
& |, POSTAPNTO How to restore the operation
4 | How to restore the operation aftera §
§ Setup
4 M Motion
X Homings
¥ Functions
| interrupts
1} int2 - Softwane protection:
il CAM Tables
M3 Memony settings
4 [P Conwol panels
» 1_Motion_Status
2. Dive IO
3.CANopen_Status
4_CANopen_Objects
a5 Dmve_Status
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low Events

F'd fumps and Function Cafls

=1 inpusts / outputs

18 16-bit Integer

28 32-bit Long or Fixed
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% Data Transfer Between Aves

B Send Data To Host
L Mrscellaneous

§ Interrupt Settings
bt Free Test

Utilimes . Options

Help
£ &  Q DlworkofMine Setallappsofine. A~ £ ¢ O £ X m
Soanch 0
it cmed: f Define integer variable omd A B
it arAun: /7 Define integer variable Vs i
emd = 0; T
WaitStart: /fDefine label Waitstart | 1
*
Gato
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Caill
Cancelatie call [l
Fietuem Teesm function
Hetumn from intermupt L&
Abort canceiabile Coll o
I * Insert iabel WaitStat I |
o8 Cancel Help @
- 2
IRT 5000
WAITE £/ Wait until the event cecurs s )
=
HDefine event: After 3 wait time equal with value 0.5 3
TRT S00L:
AT,/ Wit unitia thié euent Bocurs
-

Figure 4 — Defining WaitStart label
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This application notes depicts the situation of a host controlling the system from a higher level (i.e.
giving a generic start command for example), hence the drive must wait until instructed to proceed.
This waiting is implemented as a conditional jump that will keep the program in the “WaitStart” loop
until the “cmd” variable is updated from outside.

Propeet  Application  Communication  Tools
W W U EE
Application tee - B

4 POSTAPNI0 How to restore the operatiol
4 | How to restors the operation after a f
S Setup
+ M Maotion
& Homings
2 Functions
4 |5 Internupts
1 ine2 - Software protection:
L] CAM Tables
HS Memory settings
4 CP Control panels
1_Motion_Status
2_Drive_I0
3 CANopen_Status
* 4 ChMbpen_ Ohjects

5 Diive_Status

- =

Control panits

£\ Trapezoical Profiles
™y Sinusoidal Profiles
A5 Curve
e

Mo Py

- External
4§ Electronic Gearing
!A Electronic Camming
B Motor Commands
¥ Position Tiggers
€} Homng

A Contauring

Tr Test

10w Events

=] Inpiuts £ outputs

1§ 16-bit integer

a8 32-bit Long or Foed
4 Arithmetic

T Data Transfer Between Axes
B seng Data To Host
WL Miscellanecus

% Interrupt Settings
bt Free Text

Urilities.  Options

= g o=

Hetp
2 2 @ Uworkomine Setallsppsottine ~ 2= ¢ O B i M‘;" A
int cmd: /f Define integer variable 2 h
int Vardw ff Define integer viariable VarAux ] “w
emd o 0 t
Wanstar /fDefine [abel Wanstan 1
| GOTO WaitStart, omd, EQ/fBiranch 1o WaltStart f cmd == 10 | X
Jumips and Funclion Calts
a
Address | Label Maisstan ! =
o ”
Cancelabde call A cmd v <} 20
Return from fusction 0 20 .
Returm from interrupt o
Abert cancelable call Bl
Insert label -
O Cancel Halp @
&
W
0.31831; Mfacceleration rate = 1000[rad/s"2]
33335 Jistew speed = 250ipm]
CPOS = 0L //pesition command = Ofrot]
CPA; /f position command is absolute
MODE PRy
Tuh Target Update Mode 1
UPD; /f execute imimnedzate
INAC: WAITY: /ff wait for completion
AfDefing event: After a wait time equal with value 055

IRT 500L;
WAITY; /7 Wait uniil the event ocours

Figure 5 — Conditional jump to “WaitStart” label

The variable “cmd” is initialized to 0 using the “16-bit Integer” dialog to ensure it starts from a known
state. Since an user variable is just an assignation of a special RAM memory zone to the name used,
the initial value present in the RAM area is not controlled, hence we need to assign a known value to it.
This practice helps prevent undefined behavior and ensures the program logic operates as intended
from a predictable baseline.

Project  Application  Commurmcation  Tools

W Q=S
Application tree -
4 PO9T.APNIO How to restore the operation

4 || How te restore the operation aftera f
5 setup
< M Mation
& Homings
¥ Furctions
= i Interupts
1] ine2 - Software protection]
£ CAM Tabsles
HS Memory sethings
4 CP Control pangls
1_Motion_Status
2 Drive 10
3_CANspen, Status
4_CANopen Ohjects
5_Dirve_Status
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Figure 6 — Initializing user variable “cmd”
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The label “MachineProgram” is defined in the code to designate a specific section where machine
operations are executed. This label acts as a reference point within the program, allowing the control
flow to jump to this section when required and enabling the possibility to repeat the same action as
many times as needed.

Praject  Application  Communication. Tools  Controf pansis  Unlises:  Options Help
i W W L E QG R R w4 O 2 2 O OwokoMne Sealappsofine ~ £ p O £ X
Application tree AR
[, POSLAPNIO How to restore the operatior | /™\ Trapezoidal Profiles e
Ho tore t frer a My Sinuscidal Profiles
3. Howta Teslare the operatian afiera 7 nt emd; / Defing integer vanabde cmd & Igl
3 Set S Curve
VR it VarAux; /f Defis integer variable VarAux w
4 M Mation adial 1
ond = 0;
B Homings NPT 1
WaitStart: (fDefing [shel Waitstart
¥ Functions 0= External w
GOTO WaktStart, emd, ECE //Branch to WaitStart if omd == 0

& 5] Intermupts
Lt] intZ - Saltware protéction
o) CAM Tables
HS Memory settings

4 CP Control panels (&} Homing | GO 10
» 1_Mation_Status T, Contouring Call "
2.DriveJO T Test Cancelable call o
3 ChANopen_Status Joe Events O Return from function B
4_CANopen_ Objects Return from intermupt £
5_Drive_Status =1 inputs £ outputs : Q
18 16-bit Integer | # Insert label MachineProgram I p
32-bit Leng or Ficed
ff m.thm::q oK Cancel Help o
70 uta Transfer Between Aves | oo i‘lggfi;:":ﬂ:ﬁgm kel
.¢ Sand Data To Host CPR; // pasition command is absolute

%3 Electronic Gearing
L& Electronic Camming
B Matior Commandds
F Position Triggers

FEC Miscedlaneous
& Interrupt Settings
bt Free Text

omd =0;
MachineProgran: //Define label MachineProgram 2
o

MODE PP;

TUM?1; ffset Targer Update Mode 1

UPL; ff execute immediate

IMIC: WAITE: // wait for completion

fiDefine event: After 2 walt time equal with vatue 055
IRT S00L:

WAITY /) Wat until the event oocurs

Figure 7 — Defining “MachineProgram” label

The “Motion — Trapezoidal Profiles” dialogue allows you to program a position or speed profile with a
trapezoidal shape of the speed, due to a limited acceleration.

Project  Applicaton  Communication  Tooks  Control panels  Utilities  Options.  Help
506 WD B G oM mE @R @ 2 20 0§ KK BX
Application tree - B
- POSLAPNID How 1o restont this operation S\ Trapezoidal Profiles Swarch 1
4[| How to restire the operation afteraf O\ Sinusoidal Profiles @
S s A S Ol .:m::x /f Define integer variabde Vtdux s
2+ M Motion M e Lo, t
B3 Homiings am BT WaitStart: f/Define labet WaitStan 1
¥ Functions - Extecnnt GOTO WaitStart. emd, EGr //Branch 5o WaitStart if emd == 5
4 |1 Interrupts W Ectronic Gearing cmd = 0;
11 int2 - Software protection: 12 Etectronic Camming MachineProgran: //Define label MachineProgram
Lab - 3 : - 2
) cana Yables B Motor Commands JiPasition profilk
CACC = B:31831; ffacceferation rate = 1000frad/s42] I
HS Memory settings ¥ rosition Triggers C5PD.= 833333 /fslew speed = 2500pm]
4 CP Control panels @} Heming CPOS = 10000L: //position command = Srot]
) | CPA; 1 position command ks absolute
* 1_Motion_Status T Contouring MODE PP
2_Drive 10 Tr Test TUMT; /fset Target Updale Mode 1
; = UPD: /f exeoute i i -
3_CANDpen_Status Iee Events MG WAITE: 1/ Wit fex completion. | Position * Absolute
4 CANapen Objects P Jumps and Function Calls s Eent Aftex 3 wait Brrieegu | = 2Peed Relative

5:Drive_Status =] Inputs / cutpus 1RT 300 Acceleration rate 1000 fadfit? <R
WAITY; ff Wait until the event ocours

1§ 16-6it Integer Slew speed 250 pm - i

8 32-bit Long or Fived Afostinpralie Position to reach 5 rot 2
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The “Events” dialogue allows you to define events. An event is a certain condition that the drive can be
programmed to monitor for its occurrence. Although there are more types of events, the drive can have
only one event ready at any given moment. If you program 2 or more events (without specifically waiting
for each of them) only the last one will be used when the drive will be instructed to wait for the event to
happen.

The following actions can be connected to an event:
— stop the motion when the event occurs.
— wait for the programmed event to occur.
— exit the waiting for event loop after a given time.

Praject  Application  Communication  Tools  Control panels  Utiities  Options:  Help

WoW Q2 @ omE w i @ E £ £ G OIwokofine seanappsofine A £ b ©Q

Application tree LAt
4 |, POS1TAPNID How to restore the aperatiod £ Trapezoidal Profiles

# | How to restore the operation aftera £ My Sinusoidal Profiles

WVards il Deti bile Vards . lj
S Setp S Cirve nt ‘.1. ju:_ i Defive inteqer varmble Vards .
4 M Motion PART vl = 0 .
4 Hownings o evr WaitSsart: //Define label WaitStart H
B Fiiciing f External GOT Waits EC: //Branth to WaitStart if émd == 0 ]
4 o Interrupts % Electronic Gearing cmd = 0
int2 - Software protection: L3 Ewetronic Camming MachineProgram: //Define label MachineProgram
&) CAM Tables I Motor Commands 4
M$ Memory settings # Position Triggers ™
4 CP Contral paneds {a} Homing
1_Meotion_Status TA Contouring e
2 Dniive_ {0 T Test o
3 CANopen Status ‘_
4 CANopen Objects Pd Jumps and Function Calls {{Define event: After & wail time equal with value 0.5 5 £-Y
5_Dirive_Status =] Inputs | outputs IRT 500L; o Q
Jf Wit Uil the event oecurs
18 16-bit Integer — =
3 35, bt Lo
a3 32-tat Lang or Foed &
4 Anthemetic R . n
T8 Data Transfer Between Axes
) send Data To Host After a wait ime equal with e L %
W Miscellanegus Varteble
% Interrupt Settings i By
bt Free Text
it until the event cocurs
GOTC MachinePrograny; //Branch to MachineProgram 2

Figure 9 — Defining a wait time event

After the 0.5 seconds wait, another positioning with a waiting time is added to create a back and forth
movement to have a clear distinction between the moments when the application is running and when
it is in error state.

The final GOTO MachineProgram instruction is closing the loop, thus the motor is continuously moving
5 rotations with a pause of 0.5sec.
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3.2 Software Protections Interrupt — INT2

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.

Remark: While any TML interrupt is active, the other interrupts are deactivated. It is recommended to
keep the ISR as short as possible. If this is not the case, then the user should consider if other interrupts
should be re-enabled using the “Interrupts Settings” dialogue.

Project  Application  Communication  Tools
W W L@
Application tree * B
a4 POS1APNTO How to restore the operanon after a fault Rl
4[] How to restore the operation after a fautt - [3]
S Setup
+ M Maoton
£ Homings
| Functions
l ] Interrupts

¥| iInt2 - Software protections
L] CAM Tables
HS Memory sattings
4 €P Control panels
1_Mation_Status
2 Drive 1O
3_CANopen_Slatus
4_CANopen Objects

5_Drive_Staius

Figure 10 — Customizing the TML interrupt service routines
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[ Interrupts

TML Interrupt Default User defined
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Int3 - Control &rror -

Int4 - Communication error .

Int5 - Position wraparound -
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inté - Capture inpat transition detected -

ntd - Motion i completed | in velocity -

10 - Time peniod has elapsed -

Int11 - Event set has occurred o

Int12 - Position trigger 1.4 change detected .

Int13 - Digial Input X programmed transition (@

This application was implemented using the “Int2 - Software protections” interrupt, that was customized
to contain the code that corresponds to the recovery sequence proposed in the first chapter of this

document.

The “Motor Commands” dialogue was used to deactivate the control loops and the power stage PWM
output commands (AXISOFF) when the error has occurred.

Project  Application  Communication  Tools  Control panels
o W LOE @ . E e
Application tree I

4 | | POFTAPNIO How to restore the optration aftera fault_RJ,
- 4 How to restore the operation after 3 fault - 3]
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A_CANopen_Objects

5_Drive_Status

©Technosoft 2025

T Matar Commands

Utilities:  Options. Help

i B m £ :  Q [Iworkofline Setallappsefine > %= b O

I\ Trapezoidal Profiles

N, Sinisoidal Profiles

1 AXISOFF: Jf Deactivate the control loops and PWM outpits

48 Cuve

A eT

‘Ty T Activate the control loops and PWM outputs (AXISON)

- External |i= Descivate the contiol lvops and PWM cutputs (axisoFF) |

. - top motion with acceleratio deration sel
24 Electronic Gearing Stop on with acceleration: / deceleration set

= Update immediately
].2 Electranic Camming

Update an event
F Posttion Tnggers
Gf Homing

P\ Contouring

Tr Test

Set actual position to

Set current limit

Few Events

P Jumps and Function Calls Set quick stop decelevation rale

= Inpusts / cutputs

1§ 16-bit Integer i

Figure 11 — Disabling the power stage

Cancel

Help

A d

APN10-0325



APPLICATION NOTE How to restore the operation after a fault

The “I/O (Inputs/Outputs)” dialogue allows programming the following operations with the digital inputs
and outputs:

— read and save the status of a digital input into a variable

— set low or high a digital output

— read and save the status of multiple digital inputs into a variable

— set multiple digital outputs according with an immediate value or the value of 16-bit variable

In this application, the “I/O” dialogue is used to set LOW / HIGH the “Ready” and “Error” digital output,
that are also associated to the green and respective red LED on the drive. Upon entering the interrupt,
the red LED will be switched on and the green one off, to signal the acknowledge of the error condition.

Project  Application  Communication Tools  Control panels  Ufilities  Options Help

W oW OB @ oM = owm f @ ®m X 2 Q OWorkoffine Setalsppsofiine A X b O % K E
Application tree - B
" POSTLAPNTO How to restore the operation after a faull_RJ. 7\ Trapezcidal Profiles
4 | How to restore the operation after a fait - (3] s Sinusoidal Profiles
§ Sewp A5 Curve
+ M Mation M PT
b Homings o T

Functions O~ External

| Interrupts fd Electronic Geating Fead input into variable *
<] int2 - Software protections L# Electronic Camming
CAM Tables D Motar Commands ® singlel/0 | @ set output OUTE/Ready v Low @' High #

HS Memory sattings ' Position Triggers Set 10 line type a5 output )

4 CP Control panels {2} Homing =
1_Maotion_Status T Conteunng el putiz: ntovarisbie o
2 Drive |0 Tr Test »
3 CANopen Status lew Evenits Set outputfs) 1}
4_CANopen Objects Il Jumps and Function Calls High / Low With value of varisbie Y
& Dirive_Status =) inpuss £ outpats B
1§ 16-bil Integer 3
& 32-bit Long or Fixed 5

%5 Arithmetic
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% Data Transfer Between Axes Dletault
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WS Miscellanecus =
Enable input functonslity
T Interupt Settings
Defauit
bt Free Tewt G i
General purpase input

oK Cancel Help

Figure 12 — Setting output lines status

The next part of the routine is a small conditional loop which is used to program the drive to wait until
the error condition is gone. For this purpose, the PCR (is used.

The “16-bit Integer” dialogue is used to copy the value of PCR (Protection Control Register) register in
the 16-bit integer VarAux.

Inside the “wait_error_gone” loop we apply an “AND” and “OR” mask to the “VarAux” user variable. The
mask isolates bits 15 to 8 in the “VarAux” variable, to check if the error state has disappeared.

Remark: PCR (Protections Control Register) is a 16-bit command and status register, containing the
status information of the TML protections. A detailed description of the PCR register is presented in the
EasyMotion Studio Il help topics.
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APPLICATION NOTE

How to restore the operation after a fault
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Figure 13 — Applying an AND and OR mask to a 16-bits variable

The jump to “wait_error_gone” is performed to create a loop that continuously checks the state of the
“VarAux” variable. This is done to ensure that the program waits until the error condition is gone before

proceeding further.
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APPLICATION NOTE How to restore the operation after a fault

The first part of the actual recovery from error is to use the “Trapezoidal Profiles” dialogue to program
the motor to hold the current position, so that the axis will be re-enabled the motor will not move.
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Figure 15 — Instructing the motor to hold position

Remark: When resuming motor control after an AXISOFF situation, during which time the motor might
have been moved by external means, it is mandatory to use the “Generate new trajectory starting from
actual values of load/motor position and speed” not the other option (default — start from reference).
This is needed if the motor moves while the drive is disable — if the trajectory is resumed without this
change, the PID will see the difference between the last known reference point and the current motor
position as a position error and the motor will be forced rather aggressively back to the position where
it was when the error appeared.

Next, the “Motor Commands” dialogue is used again to reactivate the drive PWM outputs and re-enable
the motor.
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Figure 16 — Activating the drive power stage
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APPLICATION NOTE How to restore the operation after a fault

The green LED (Ready — OUT3) is turned on and the red LED (Error — OUT2) is switched OFF, using
the “I/O (Inputs/Outputs)” dialogue.

Since in this particular case (error recovery) it is required that the TML program flow is resumed always
from the same specific point (in this example, from the WaitStart label) we’ll have to use the
unconditional jump (GOTO) instruction to do so.

However, unlike any previous GOTOs used in the program, there is a particularity of any interrupt,
function or homing routine that must be considered first: whenever they are started, the firmware is
saving the “return address” of the next TML instruction from the program that was currently being
executed before passing control to the interrupt / function / homing. In this way, when they are finished
the drive will continue the execution of the on-going TML program.

This save operation implies using a reserved RAM area of the drive called the “TML stack” which is
limited (depending on the drive used it can have either 11 or 16 locations) and hence its handling is
very important. This is why every interrupt / function / homing procedure must end with the special TML
instruction RETI (RETurn from Interrupt) or RET (RETurn from function / homing).

So, since we are going to finish the ISR2 in an abnormal way (i.e. instead of the RETI, we'll use a
GOTO) we need to reset the TML stack manually. This is done by writing the value 0x36D at the address
0x31A and it is done using the “16-bit integer” wizard
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Figure 17 — Indirect write operation to RAM address 0x31A of the value 0x36D to reset the TML stack
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APPLICATION NOTE How to restore the operation after a fault
1

The last thing to do before exiting the ISR2 is to globally re-enable the interrupt (operation which is
normally done by RETI instruction) and also reset any possible occurrence of an additional INT2 in
the mean time.
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Figure 18 — Globally enable interrupts and reset INT2 previous requests

3.3 Application evaluation, using the over-voltage protection

After the application runs, the drive will wait for the master to send the start command. To simulate the
master, the “Command Interpreter” window can be used to set the “cmd” variable to value 1. The motor
will start to perform the motion profiles inside the “MachineProgram” loop. This can be monitored, using
the “1_Motion Status” control panel.

THL> cmd = 1 _ i m
Sﬂﬁﬁc.md:lpm:.
| 540 500
x [ THML> !I . .
Figure 19 — Starting the motion when “cmd” becomes different than 0
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APPLICATION NOTE How to restore the operation after a fault
1

The drive is continuously monitoring the motor supply voltage (read via the AD4 variable). When this
value goes over the set threshold (UMAXPORT), the over-voltage protection triggers and the drive
executes the TML code from the ISR2 (Interrupt Service Routine).

To simulate an over-voltage situation, “UMAXPROT” should be set lower than AD4. With the help of
the “command interpreter” we can get the current value of AD4 and UMAXPROT and then we can set
UMAXPROT to an arbitrary value.

R

Command interpreter

TML> cmd = 1

TML> 2add

AD4 (uint@ox8248) = 154898 (8x3C38)

TML> 2umaxprot

UMAXPROT (uint@dx@294) = 33945 (0x8499)
TML> umaxprot = 120088

X [] L ™o

P L e R T T

Figure 20 — Trigger the over-voltage protection

The bit 12 in the MER error register (over-voltage) will be triggered and the drive will execute the code
in the software protections interrupt — the motor will be disabled and the red led will be switched on,
while the green led will be off. The status of the drive can be easily seen using the control panel
“5_Drive_Status”

To open the 5_Drive_Status window in EasyMotion Studio Il, navigate to the "Control panels" menu,
then select "5_Drive_Status" or press "Ctrl+5." Once the panel is open, right-click on the window area,
then click "START" to activate the control panel.

a
SRH - Status Register High SRL - Status Register Low MER - Error Register
115 - Fault 0 |15 - Axis is ON a ] 15 - Enable Is inactive 0
14 - In Cam 0 14 - Event set has occured 1 14 - Command error 0
13 - In freeze control 0 10 - Motion is completed 1] 13 - Under voltage 0
112 - In Gear 0 8 - Homing/CALLS active a I12 - Over voltage 1 I
|11 - 12t warning - Drive 0 7 - Homing/CALLS warning 0 11 - Over temp. - Drive 0
10 - 12t warning - Motor | 0 ‘ Rtz lonand .10 - Over temp. - Motor | 0 |
1-Yes/ True
9 - Target reached ‘ 0 ‘ 0-No ! False ENDINIT “9 - 12t ‘ 0
8 - Capture eventfinterrupt 0 8 - Over current 1]
T - LSN event/interrupt 0 7 - LSN (limit -) active 0
I gy 7 1 IMPORTANT! Check SRH.0 | [ . . T
6 - LSP event/interrupt 0 Supply voltage and some status 6 - L3P (limit +) active 0
= T 1 or error bits are set ONLY after I —1
5 - Autorun enabled 1 ENDINIT is executed 5 - Feedback error 0
I - | IF SRH.0 = 0, download a setup, = +
4 - Over position trigger 4 1 reset the drive and press the 4 - Serial comm. error 0
il nearby button to send an ENDINIT :
3 - Over position trigger 3 1 command. You can alse run a TML 3 - Control error 0
. il program, which includes execution - .
2 - Over position trigger 2 1 of ENDINIT. 2 - Invalid setup data 0
1 - Over position trigger 1 1 1 - Short-circuit 0
0 - ENDINIT executed 1 0 - CANbus error 0
iSupply voltage [V] 24.257 Drive temperature [*C] 46.542
v
4 »

Figure 21 — Over voltage condition
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APPLICATION NOTE How to restore the operation after a fault
1

Setting the “UMAXPROT” parameter to the default value, the over-voltage state will disappear and the
drive will finish the error recovery procedure: programming the motor to hold position, re-enabling the
power stage, switching on the green led / off the red led, resetting the TML stack, the INT2 previous
request, enabling the interrupts globally, resetting the faults (MER / DER registers) and jumping to the
main program.

TML> cmd = 1

TML> 2add

ADA (uint@®x0248) = 15528 (8x3CAR8)
TML> ?umaxprot

UMAXPROT (uint@0x@294) =
TML> umaxprot = 12080
TML>» umaxprot = 33945

33945 (@x8499)

™ML ||

x [

Figure 22 - Reset UMAXPROT to the initial value to exit the over voltage condition

e G EI8

SRH - Status Register High

SRL - Status Register Low . MER - Error Register

Supply voltage [V]

Figure 23 - The error state is reset, operation resumed, motor is holding position

24.257

Drive temperature [*C]

48.718

15 - Fault 0 I 15 - Axis is ON 1 I 115 - Enable is inactive 0
14 - In Cam 0 14 - Event set has occured |5 14 - Command error 0
13 - In freeze control 0 10 - Motion is completed 1 13 - Under voltage |0
12 - In Gear 0 8 - Homing/CALLS active 0 |-12 - Over voltage | o I
11 - 12t wamning - Drive 0] 7 - Homing/CALLS warning 0 11 - Over temp. - Drive | 0
‘10 - |2t warning - Motor | 1] ‘ Reg"u;lers o .10 - Over temp. - Motor | 0 ‘
1-Yes/ True
_9 - Target reached | 1 | 0-No/False ENDINIT | 9-12t | 0
8 - Capture eventfinterrupt 0 8 - Over current 0
T - LSN eventfinterrupt 0] T - LSN (limit -) active | 0
B o IMPORTANT! Check SRHO ! F N s
6 - LSP event/interrupt 0 Supply voltage and some status 6 - LSP (limit +) active 0
f = T 1 or error bits are set ONLY after I = T 1
5 - Autorun enabled 1 ENDINIT is executed. 5 - Feedback error 0
- -t | IFSRH.0 =0, download a setup, - b
4 - Over position trigger 4 1 reset the drive and press the 4 - Serial comm. error 0
| nearby button to send an ENDINIT - T
3 - Over position trigger 3 1 command. You can also run a TML 3 - Control error 0
- - | program, which includes execution t :
2 - Over position trigger 2 1 of ENDINIT. 2 - Invalid setup data 0
1 - Over position trigger 1 1 1 - Short-circuit 0
0 - ENDINIT executed 0 - CANbus error 0

Once the error recovery procedure is executed and the fault state is reset, the drive will return to the
“WaitStart” loop (in the main program) and wait again for the master command.
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