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Test Procedure
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This document describes the test procedure for the NCV7052x Evaluation Kit. All parts described
below need to be tested before the Evaluation Kit can be shipped to a customer. It's important to
follow the test procedure as given below to ensure a completely working Evaluation Kit.

1. ECUSIM MKII 500-SERIES

The test description of EcuSim Mkll 500-Series can be found in the EcuSim Mkll Production Guide.

2. CAN AND SPI CABLE

If tested cables are bought, the cables do not need to be re-tested. If the cables are custom/hand
made, the cables need to be tested. Testing can be done by means of a cable tester or by doing the
NCV7052x Evaluation Kit Test.

3. MOTHERBOARD
The Motherboard needs to be tested by doing the NCV7052x Evaluation Kit Test.

4. DAUGHTERBOARD
The Daughterboard(s) can be tested by doing the NCV7052x Evaluation Kit Test.
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5. NCV7052X EVALUATION KIT TEST

Follow next steps to test the NCV7052x Evaluation Kit.

Step 1: Install the Stepper Motor Driver GUI.
Go to the ON Semiconductor website (www.onsemi.com) to download the Stepper Motor
Driver GUI. Click Design Support (1). Go to the Design Resources page (2) and select
Software (3). Download the Stepper Motor Driver GUI.
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Figure 1: Download the Stepper Motor Driver GUI

Once downloaded, run the downloaded executable to start the installation process. The
Installation Wizard will guide you through the complete installation of the Stepper Motor
Driver GUIL.

Step 2: Start the Stepper Motor Driver GUI.
To run the Stepper Motor Driver GUI, click the icon on the Desktop.

D

Stepper Motor
Driver GUI

A welcome screen will open’.

: Depending on the software version installed, the given screen plots can be different.
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Step 3: Select Evaluation Kit and click Next Step.

on Stepper Motor Driver Graphical User Interface - Welcome E]
Welcome to the ON Semiconductor ] . . .
Stepper Motor Driver Graphical User Interface. Welcome to the ON Semiconductor Stepper Motor Driver Graphical User Interface
Follow below steps to get the Evaluation Kit or Motor Modules This Graphical User Interface {GUI) makes it possible to operate the ON Semiconductor stepper
ongoing as fast and as easy as possible. The guideines on the motor drivers in a very easy way. The GUI comes with buid-in help to guide you through the
PRI S e e B el complete process of using the ON Semdconductor stepper motor drivers. This makes &t easy-to-

use for the first-time users but still very versatile for the more experienced users

Step 1:  Chooss the hardware used.

(%) Evaluation Kit

To begiry, select the hardware vsed.

In case you want to use the GUI to conirol the stepper motor Evaluation Kit, select “Evaluation

Kit” and press the “Next Step” button,
il To use the Motor Modules, select “Motor Modules™ and press the “Next Step”™ button.

Evaluation Kit Motor Modules

Remark: this GUI can not be used with &WIS-3062x

Figure 2: Select Evaluation Kit

Step 4: Select AMIS-305xx and click Next Step.

o) Stepper Motor Driver Graphical User Interface - Welcome

‘Welcome to the ON Semiconductor

Stepper Motor Driver Graphical User Interface. Choose stepper motor driver family

Follow below steps to get the Evaluation Kit or Motar Modules This software can be used to control two stepper motor driver families: AMIS-305: and AMIE-

ongoing as fast and as easy as possible. The guidelines on the 304x=. Choose the correct famiy and press the “Mesxt Step”™ button to proceed.

right side: can help you when nesded If you do not know which family vou are using, check the printing on the top side of the stepper
motor IC (Integrated Crrcuit). The families can also easily be distmguished by the presence or

absence of external MOSFET s, If no external MOSFET s are present, AMIS-305zx family 15

used. If external MOSFET s are present, AMI3-304=x family 15 used

Evalnation Kit
Step 22 Choose the stepper mator driver family.

O AMIS-304we (5) AMIS-3050:

Previous Step I [ Mext Step

AMIS-305xx AMIS-304xx

Figure 3: Select motor driver family



Step 5:

Select SPI Bus from the drop-down list and click Next Step.
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Lon) Stepper Motor Driver Graphical User Interface - Welcome

™

‘Welcome to the ON Semiconductor
Stepper Motor Driver Graphical User Interface.

Follow below steps to get the Evaluation Eit or Motor Modules
ongoing as fast and as easy as possible. The guidelines on the

Choose example program to be loaded
To demonstrate the capabilities of the AMIS-30520: stepper motar driver, the Evaluation Kit can
be used in several ways (see remark) Depending on this, the GUT will be adapted

right sidz can help you when nesded Choose the example program to be loaded from the drop-down menn and press “Mext Step” to

proceed,

SPI Bus Example

This example makes it possible to control the AMIS-305:mz stepper motor driver by using the
SP1 interface

Step 3:  Choose the example program to be used.
| 5PI Bus [w|

Previous Step H Mext Step ]

ase the stepper motar driver samiple used Ahove figure gives a simplified wiew on how the stepper motor detver will be used.

The computer on the left side runs the GUI (this GUI) that acts as an interface to the stepper
mator drver, The computer will be connected with an USB-box called EcuSim MEIL In this set
up the EcuSim MEIL wil act as an USE-to-3P1 mnterface. Commands send from the GUI
running on the computer will be translated to SP1 commands by the EcuSim MkI1 These 8P1
comnands will be sent to the stepper motor driver. & stepper motor is connected with the
AMIS-3052 stepper motor dover makang it pozsible to control this stepper motor over the SP1
mterface

To be able to rotate the stepper motor, external pulses must be applied by a pulse generator
(also called NXT-pulses)

Remarh: In the curent software version anly one example is availsbls

Figure 4: Select SPI Bus example

Step 6: Select the stepfer motor driver used (dependent on the Daughterboard chosen) and

click Next Step”.

o) Stepper Motor Driver Graphical User Interface - Welcome

Welcome to the ON Eemiconductor i
Stepper Motor Driver Graphical User Interface.
Fallow below steps to get the Evaluation Kit or Motar Modules

ongoing as fast and as easy as possible. The guidelines on the
right side: can help you when heeded.

Choose the stepper motor driver sample used

The AWMIS-305:2 family consists out of several samples. Choose the correct sample used and
press “Mext Step” to proceed.

Below an overview is given of the different possible samples.

- AMIS-30512: stepper motor driver for hipolar stepper motor drivers
for currents up to 400ma (300me boost mode)
with integrated 5V voltage regulator and watchdog

- AMIS-30521: stepper motor driver for bipolar stepper motor drivers
for currents up to 800mA (1600mA boost mode)

- AMIS-30522: stepper motor driver for hipolar stepper motor drivers
for currents up to 800mA (1600mA boost mode)
with integrated 5V voltage regulator and watchdog =

- AMIS-30532: stepper motor driver for bipolar stepper motor drivers
for currents up to 1.64 (3.24 boost mode)
with ntegrated 5V voltage regulator and watchdog

- AMIS-30542: stepper motor driver for bipolar stepper motor drivers
for currents up to 34 (6.4 boost mode)
with integrated 5V voltage regulator and watchdog

Step 4 Chooss the stapper molor diiver sample used

50082 v
154

| Ahi15 30521

Which sample 15 used can be read from the top side of the stepper motor driver package (see

feitiles picture helow)

[ Previous Step H

]
)

<] i

Figure 5: Select sample used

2 Selecting an incorrect sample will not have an effect on the test.
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Step 7: Build the setup as given in the Welcome screen (see below picture).
It's important to build the setup the first time by using a so-called Golden Reference Setup.
A Golden Reference Setup is a setup with all known working parts®.

Lon) Stepper Motor Driver Graphical User Interface - Welcome E] =l
=
‘Welcome to the ON Semiconductor ; -
Stepper Motor Driver Graphical User Interface. Build setup
Follow below steps to get the Evaluation kit or Motar Madules Before contrming, the setup needs to be bult Mext parts are needed for this (chick on part
ongoing as fast and as easy as possible. The guidelines on the Natme to see a picture)'

right side can help pou when needed.

AMIS-305x Motherboard
AMIS-305x Daughterboard
EculSim METT 500-Zenes

UEE cable

SPI patch cable

12V power supply

2-phase stepper metor

Main supply connector (not delivered)
Pulse generator (not delivered)

Because the mam supply comnector can diver from country to country, a man supply
: . comnector is not delivered.
o R For the 3FI Bus Example a pulse generator is needed to be able to rotate the stepper motor.
Bulld the Setup as This 15 also not debvered m the Evaluation Kit. For demonstration purpose, a simple pulse
H i % i R
eXp|a| ned here > generator can be build. Click here to see how (Adobe Eeader needed to wiew this file)

Click here to open the video on how to build the setup {Adobe Flash Plaver required). IFyou
Stenb: WELIHIhSSet un e erplartor e ioht e do not have the free Adobe Flash Player, follow the steps given below.
Once the set up iz build, press "Mext Step™. &
check will be done to verify if the set up iz build vt LT
in a carect way. One can only proceed when the w
set up iz build in a carrect way. Help will be
provided if a problem occurs,

Follow next steps to build the setup.

Previous Step I [ Hest Step - Connect EcuSim MK with a free TSE pott on your PC by means of the USE cable.
When the EcuSim WMkl is connected, the LED 2 will flash several times during start up of

the EcuBim Wk Make sure that the pewer LED 12 on.

< 2]

Figure 6: Build Golden Reference Setup

Once the setup is build, click Next Step. If the setup is not build correctly, help will be given
to find the problem.

% Mark all parts of the Golden Reference Setup to avoid confusion!



Step 8:
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If the setup is build correctly, select Professional GUI Mode and click Next Step.

on Stepper Motor Driver Graphical User Interface - Welcome

SEx

‘Welcome to the ON Semiconductor

right side can help you when nesded

Step B:

() Prefessional GUI Mode
() Expert GUI Mode

Stepper Motor Driver Graphical User Interface.

Follow below steps to get the Evaluation Kit or Mator Modules
ongoing as fast and as easy as possible. The guidelines on the

PFlease choose the GUI mode and press "Mext Step'!

Choose GUI Mode

limnited.

Expert GUI Mode

Previous Step l [

Mest Step ]

Easy-to-Use GUI Mode
This GUI Made iz ntended for the first-time users. No knowledge of the stepper motor driver
itself 15 needed to operate the stepper motor. Clontrol of the stepper mator is because of this

Professional GUI Mode
Wwith this GUI Mode full control of the stepper motor deiver iz possible. To be able to operate
the stepper motor drver, knowledge of the stepper motor derver itself 1z needed
Build n Help will guide you through the GUIT

Depending on the example taken in Step 3, different GUT Modes are possible

This GUI Made is similar to the Professional GUI Mode but has some additional components

like scnipting or master control. This makes the GUT more flezable but also more complez. This

GUI Mode is only intended for the ezpert users
Select the deswred GUT Mode and click Next

Remark: depending on the choices taken in the previous steps, it’s possible that some GUI Modes are disehld

Figure 7: Select Professional GUI Mode

A new window will open (the Help window may be closed).

I AMIS-30521 Stepper Motor Driver Graphical User Interface - SPI Bus Example - Professional GUI Mode

File  Documents  Options  Help

General Registers | OTP and Test

Set Control Register 0 (CRO)

History
Stepping Mode: | 1/32 Microstepping v |

EHOD | v |

Peak Col Curent. [415 v [m4]

1T [v]

Cunent range. 2

High-side Rdson: 1.25 Ohm*
Low-side Rdson: 2.5 Okm™
*Warst sase, Wbb = 121, T/ = 160 © degrees

Set CRO

Help Mel

Read Contral Register 0 [CRO]
Contral Register 0 [Addr &HO1):
Stepping Mode:

Peak. Cail Cument:

Help el

Read CRO

Set Cantral Fegister 1 [CR1)

Ditestion: [&H00 [v]
NxT Trigger: | Rising edge >|

SHOD [v]

P Frequency: | 228 | w |[kHz]tvp.
BHOD |
Pu/M Jiter. | Disabled] |
BHOD [

EMC Slope: (150 [w] [vius)
tHO0 v

Help Mel

SetCR1

Fiead Cantrol Register 1 [CR1)
Contral Register 1 (&ddr &HO2):

Direction
MxT Trigger:

Pl Frequencuy:

Fhsfh Jitter.
EMC Slape:
Help Mel Read CR1

Set Contral Register 2 [CR2)

Motor Enabled: | Yes  |w

GHOT |
Sleep Mode: | OfF ~
HHOD |~

SL& Gaine |05 ~

EHOD |

SLA Transparency: | Mot Trangparent >

BHOD v

Set CR2

Fead Control Reaister 2 (CR2)
Control Register 2 [Addr &H03):
Motor Enabled

Sleep Maode:
SLA Gain

SL& Transparency:

Help Mel

Read CR2

Read Status Fegister 0 (SR0)
Stalus Register 0 [Addr &HO4)

Fead SRO

[] Retresh

Read Status Register 1 [SR1)
Statuz Register 1 [4ddr &HOS):

Help el

Help hel

Fead SR1

[ Refresh

Read Status Register 2 [SRZ)
Status Register 2 [Addr §HOB):

Help bl

Read SRZ

[ Retesh
Read Status Fegister 3 [SR3)
Status Register 3 [Addr &HOT):
Micrastepping Position:

[[] Check SL& output
Help Mel

Fead SR3

[] Refresh

Figure 8: General Registers tab of the Stepper Motor Driver GUI
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Step 9: Set Control Register 0
Set Stepping Mode to 1/32 Microstepping and Peak Coil Current to &H11 and click the Set
CRO button.
As given in Figure 9, a Peak Coil Current of &H11 will be equal to 415mA. Depending on the
sample taken (see Figure 5), this value can be different.

I AMIS-30521 Stepper Motor Driver Graphical User Interface - SP1 Bus Example - Professional GUI Mode E]

File  Documents  Options  Help

General Registers | OTP and Test | History

Set Control Register 0 (CRO) Set Cantral Fegister 1 [CR1) Set Contral Register 2 [CR2) Read Status Fegister 0 (SR0)
- — - Status Register O [Addr $HO4).
Stepping Mode: | | 1/32 Microstepping Direction: | £HOD |~ Motor Enabled: | ves  |w
AHOD | EHOT |
. NT Trigger. | Rising edge |+ | -
Peak Col Curent. [415 [+ [ma] EHOO v Sleep Made: | O ~ a
] WHID |~ Help Mel Fead SRO
P/ Frequency: (228 s | [kHz] tvp. -
Current range [] Retresh
High-side Rd: 1.26 Ohm™ i I
e T JaTs 0 i SLaGar (05 |v Read Status Register 1[SR1]
#Worst case, Whb = 124, Tj= 160 C degrees. — SHOD |~ Statuz Register 1 [4ddr &HOS):
Pt Jitter: | Disabled| v
Help Mel =
EHOO | w SLA Transparency: | Mot Transparent |
s — BHOD [
o= 150 _fpg| (sl Help el Flead 51
EHOO v | Help kel SetCR2 ] Fiehesh
Read Status Register 2 [SRZ)
Help Mel Set CA1
— i Status Register 2 [ SHOB):
Read Contral Register 0 [CRO] Fiead Cantrol Register 1 [CR1) Fead Control Reaister 2 (CR2)
Contral Register 0 [Addr &HO1: ... Control Register 1 (&ddr &8HOZ) .. Control Register 2 [Addr &H03):

Stepping Mode: . Direction: ... Matar Enabled:

MxT Trigger:

Peak. Coil Current: Sleep Maode:

- P/t Frequency: - Help bl Read5R2
SLAGain: ..
Heln e ex Palb Jiter, .. @ O Refresh

SRR Rlead Status Register 3 (SR3)]
Status Register 3 [Addr &HOT):

Help Mel Folo bo! =l A Micrastepping Position:
elp Mel
il [] Check SL& output

Help Mel Fead SR3

[] Refresh

EMC Slape:

Figure 9: Set Control Register 0



Step 10:

Step 11:

Enable Motor Driver

Set Motor Enabled to Yes and click Set CR2.
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L) AMIS-30521 Stepper Motor Driver Graphical User Interface - SP1Bus Example - Professional GUI Mode [Z]
file  Documents  Options  Help
General Registers | OTP and Test | History
Set Control Reqister O [CRO) Set Control Register 1 [CR1) Set Control Register 2 [CR2] Read Status Register 0 [SRO)
Status Register 0 [Addr §HO4):
Stepping Mode: | 1/32 Microstepping | v Direction: | &HOD |+ Motaor Enabled:
AHOO | » T [~
- KT Trigger. | Rising edge || :
Peak Coil Curent: | 415 |w| [mA] EHOD v | Sleep Made: | Off ~
WHIT [ SHOD | Help bl Read SRO
Fwd Frequency: [228 || [kHz] typ.
Current range: 2 — [] Refresh
Highrside Rdson: 1.25 Ohm" i
Lanside Rckor 2.5 Db 0 1 StaGain (05 | Flead Status Regiser 1 (SR1)
*Worst case, Whb = 124, Tj = 160 C degreas WHOD | Status Register 1 [Addr §HOS):
b Jitter: | Disablzd v :
Help kel Set CRO
EHOD (=] SLA Transparency: | Mot Transparent |+
EMC Sl i HI0_ |
ope: 150 s Al Helo Mel Read SR
|
OO [v] Helo Mel Sel CR2 ] Bchiesh
Read Status Fegister 2 [SR2)
Help tel Set CR1
e c Status Register 2 (dd: &HOE)
Read Conbiol Register 0 [CR) Read Control Register 1 [CR1) Read Control Register 2 [CR2)
Contral Register 0 [Addr &HOT) Control Register 1 [Addr 8HOZ) Contiol Register 2 [Addr §H3)
Stepping Made: Direction Motar Enabled
NXT Trigger
Peak Cail Current: Sleep Mode: -
Pt Frequency: Help kel Fead SR2
SLA Gain
Helo tel Read CRO
s = Pt Jiter [ Refresh
A UFET Read Status Register 3 (SA3)
ERCEkeS Status Reghter 3 (Addr BHO7):
o et Helo Mel flaziCh2 Microstepping Pasition
elp Mel
eadChl [] Check SLA output
Help kel Read SR3
[ Rehesh

Figure 10: Enable motor driver

The stepper motor should be rotating at this moment. If not, check if the EcuSim MKIl is
connected properly with the PC running the Stepper Motor Driver GUI. Check if the
Motherboard is powered and the SPI cable between EcuSim MkIl and Motherboard is
connected correctly. Check also if the Daughterboard is mounted correctly and the stepper
motor is connected properly. Also make sure a pulse generator is connected (see Figure 6).
If the problem can not be solved, restart the software and try again.

Because the Golden Reference Setup is used for the first test, the stepper motor should be
rotating before one can continue with the test!

Test the different parts

Once the Golden Reference Setup is up and running, the SPI cable (if needed)®,
Motherboard and/or Daughterboard(s) can be tested.

It's very important that only one part of the Golden Reference Setup is replaced by a to-be -
tested part. In this way, if the test would fail, the defect part can be located easily.

Test SPI Cable:

Starting from the Golden Reference Setup, replace the Golden Reference SPI cable by the
to-be-tested SPI cable and repeat step 9 and 10.

Replacing of the SPI cable can be done while the Motherboard is powered and the EcuSim
MKl is connected with the PC.

If the test fails (= stepper motor is not rotating), the SPI cable is broken and needs to be
repaired.

Test Daughterboard:

Starting from the Golden Reference Setup, replace the Golden Reference Daughterboard by
the to-be-tested Daughterboard and repeat step 9 and 10.

Un-power the Motherboard before replacing the Daughterboard. EcuSim MKIl as also the
SPI cable do not need to be disconnected.

“ At this moment the CAN cable can not be tested and should be tested by using a Cable Tester.



Step 12:
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If the test fails (= stepper motor is not rotating), the Daughterboard is broken and needs to
be repaired. Check if all components are stuffed correctly (all caps stuffed, all resistors
stuffed, connecters stuffed in the proper way, pin 1 of Ul is at the correct location). If all this
is correct, one could replace Ul and redo the test.

Test Motherboard:

Starting from the Golden Reference Setup, replace the Golden Reference Motherboard by
the to-be-tested Motherboard and repeat step 9 and 10.

Always test the Motherboard with the stepper motor cable that is connected to the board. Do
not use the stepper motor cable of the Golden Reference Setup! This to make sure that the
stepper motor cable is connected correctly.

EcuSim MKII does not need to be disconnected when replacing the Motherboard.

Make sure the Golden Reference Daughterboard is mounted properly before powering the
Motherboard.

If the test fails, check carefully if the Motherboard is connected properly. Also, check if the
stepper motor cable is connected properly with the Motherboard. If needed, redo the test
with the Golden Reference Motherboard to verify.

If all is connected correctly and the test still fails, the Motherboard is broken and needs to be
repaired. Check if all components are stuffed correctly.

If the test passes, the Motherboard is working and can be placed inside an Evaluation Kit
case (see NCV7052x EvalKit Assembly document). Do not disconnect the stepper motor
cable from the Motherboard! The Motherboard together with the connected stepper motor
cable need to be placed inside the Evaluation Kit case.

End of test

When all parts are tested (SPlI and CAN cables, Daughterboards, Motherboards and
EcuSim MKII), the NCV7052x Evaluation Kits can be build completely (see the NCV7052x
EvalKit Assembly document) and shipped to customers.

Remark: before placing the Motherboard inside the grey kit case, make sure jumper J51 is
placed.

Close the software and store the Golden Reference Setup at a safe place for future tests.



