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AN1206 Demonstration ReadMe for the
dsPICDEM™ MCHV-2 Development Board or
dsPICDEM™ MCHV-3 Development Board with the
dsP1C33CK256MP508 Internal Op-Amp Motor Control PIM
(MPLAB® X IDE)

1. INTRODUCTION

This document describes the setup requirements for running the Sensor-less FOC algorithm for an
Induction Motor, which is referenced in AN1206 “Sensorless Field Oriented Control (FOC) of a
Three-Phase AC Induction Motor (ACIM)”

The demonstration is configured to run on either the dsPICDEM™ MCHV-2 Development Board or
the dsPICDEM™ MCHV-3 Development Board in the Internal Op-Amp configuration with the
dsPIC33CK256MP508 Internal Op-Amp Motor Control Plug-In Module (PIM).

2. SUGGESTED DEMONSTRATION REQUIREMENTS
2.1. Motor Control Application Firmware Required for the Demonstration
e AN1206_dsPIC33CK256MP508 EXT_INT_OPAMP_MCHV2_MCHV3.zip

Note:
In this document, hereinafter this firmware package is referred as firmware.

2.2. Software Tools Used for Testing the firmware

e MPLAB® X IDE v5.50
e MPLAB® XC16 Compiler v1.70
e MPLAB® X IDE Plugin: X2C-Scope v1.3.0

Note:

The software used for testing the firmware prior to release is listed above. It is
recommended to use the version listed above or later versions for building the
firmware.

2.3. Hardware Tools Required for the Demonstration
To set up the demonstration, you may use one of the High-Voltage Motor Control Development
Boards mentioned below:
e dsPICDEM™ MCHV-2 Development Board (DM330023-2) or
e dsPICDEM™ MCHV-3 Development Board (DM330023-3)

Note:

In this document, hereinafter High-Voltage Motor Control Development Board selected
for setting up the demonstration is referred as Development Board.

e High Voltage 3-Phase AC Induction Motor (AC300023)
e dsPIC33CK256MP508 Internal Op-Amp Motor Control Plug-in module (MA330041-2)

Note:

All items listed under the section 2.3. Hardware Tools Required for the Demonstration
are available at microchip DIRECT.
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3. HARDWARE SETUP

This section describes hardware setup required for the demonstration. Motor phase current feed-
backs needed by the firmware are amplified by the operational amplifiers that are internal to the
dsPIC33CK256MP508. This is referred as ‘Internal amplifier configuration’.

Refer dsPICDEM™ MCHYV-2 Development Board User’s Guide or dsPICDEM™ MCHV-3 Devel-
opment Board User’s Guide, for any clarification while setting up the hardware.

1. Before making any connection, verify that the Development Board is not powered and it
is fully discharged. This can be done by checking if Power on Status LED D13(Red) is

off.
2. Open the top cover of the enclosure and set up the following jumpers (if they are not in specified
positions):
Jumper Pins to Short Board Reference Remarks
J11 34 g These Jumpers
are present on the
J12 1-2 Development
Board.These can
J13 1-2 be accessed only
‘B after opening the
Bl top cover of the
J14 1-2

enclosure.

g These Jumpers
OUTPUTS @ can be accessed

PWM OUTPUTS ENA_BLE - without opening
position — the enclosure,
%:? gg‘;\%i from the front side
= of the board(or
enclosure).
USB FOR.L.JSB
position

3. Connect the three phase wires from the motor to M1, M2, and M3 terminals of connector
J17(there is no specific order), provided on the Development Board.

= 1A+ o o »

terminals
du
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4. Insert the ‘Internal Op Amp Configuration Matrix board’ into matrix board header J4. Ensure the

5. The rated current of Induction Motor (AC300023) is 0.25 A, and the default rated current of the
Board in Internal Op Amp Configuration is 11A. To increase the resolution please modify the
rated current of the Board in Internal Op Amp Configuration from 11A to 1A by changing the
gains of the current Amplifier.

Modify the R6,R5,R13,R12 from 30k to 330k ohm resistors.

Note: if the Rated current of the motor is more than 1A, then there is no need to modify the
gains of the internal Op Amp, during that case the rated current of the board in internal op amp
configuration is 11A.

6. Insert the dsPIC33CK256MP508 Internal Op-Amp Motor Control PIM into the PIM Socket U11
provided on the Development Board. Make sure the PIM is correctly placed and oriented before
proceeding.

7. Close the top cover of the enclosure and secure it with screws.

8. Power Cord Connection. Make sure the power cord is disconnected from the AC mains before
connecting the female terminal of the power cable to the AC input connector J1 of the
Development Board.

WARNING

['his unit must be
earthed {grounded)

Only suitably qualified persons

should connect, operate cr
service this unit, Refer to user
rmanual before connecting or

9. To program the device, a mini-USB connection is required between Host PC and the
Development Board. Connect a mini-USB cable from your computer to the mini-USB connector
“PROGRAM/DEBUG” of the Development Board. The development board features a Built-in
isolated Programmer or Debugguer (Microchip Starter Kit).
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PROGRANY
DEBUG

10. Power up the Development Board by connecting power cord to the mains. To verify the unit is
powered, make sure LEDs D6, D13, D16 and D18 are ON.
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4. SOFTWARE SETUP AND RUN
4.1. Setup: MPLAB X IDE and MPLAB XC16 Compiler

Install MPLAB X IDE and MPLAB XC16 Compiler versions that support the device
dsPIC33CK256MP508 assembled on the Plug-in Module (PIM). The version of the MPLAB X
IDE, MPLAB XC16 Compiler and DMCI plug-in used for testing the firmware are mentioned in
the section Motor Control Application Firmware Required for the Demonstration. To get help on
e MPLAB X IDE installation, refer link

e MPLAB XC16 Compiler installation steps, refer link

If MPLAB IDE v8 or earlier is already installed on your computer, then run the MPLAB driver
switcher (It is installed when MPLAB X IDE is installed) to switch from MPLAB IDE v8 drivers to
MPLAB X IDE drivers. If you have Windows 7 or 8, you must run MPLAB driver switcher in
‘Administrator Mode’. To run the Device Driver Switcher GUI application as administrator, right
click on the executable (or desktop icon) and select ‘Run as Administrator’. For additional de-
tails refer MPLAB X IDE help topic “Before You Begin: Install the USB Device Drivers (For
Hardware Tools): USB Driver Installation for Windows Operating Systems”.

4.2. Setup: X2C - Scope

The X2C - SCOPE is a MPLAB X IDE plugin that allows a developer to interact with an appli-
cation while the application program is running. X2C-Scope enables you to read, write, and plot
global variables (for motor control) in real time. It communicates with the target using the UART.
To use X2C, the plugin must be installed:

e In MPLAB X IDE, select Tools>Plugins and click on the Available Plugins tab.

e Select X2C - SCOPE plug-in by checking its check box, and then click Install.

e Look for tool X2C - SCOPE under Tools>Embedded.

am Nindew Help § .
= B4 Plugins

f - Embedded J & —
Licenses ’ Updates | Available Plugins (39) |[pownloaded (1) | installed (81) | Settings|
b Packs |
Check for Newest
- Templates ¥
Install M Cates S
DTDs and XML Schemas ns_ ame e DU::E " X2C-Scope
[T]  GPUTILS Toolchain Tools W
== Plugins [T]  cc8E Toolchain Tools i it Communil
( Plugins Dewnload \ [l veDDAink ) Tools m .
N 4 [T Proteus V5M Viewer Tools 7] Version: 1.2.3
| , I )
. [T]  chipkIT Import Plugin Tools [ Author: Linz Ce
a _E]ptmns [T]  Arduino Import Plugin Tools brm) Date: 2/1/17
- [=]__PRP Tool Chain Tools i i:'f, ‘r'“"ze' M'g':'hi
X2C-Scope Tools i | page:it
[T SDCC Toolchain Tools )
[[] ccsc Compiler Tools iy ~||Plugin Descrip
Install 1 plugin selected, 1kB
W» »
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5. BASIC DEMONSTRATION

5.1. Firmware Description

The firmware version required for the demonstration is mentioned under the section
Motor Control Application Firmware Required for the Demonstration.

This firmware is implemented to work on Microchip’s 16-bit Digital signal controller (dsPIC®
DSC) dsPIC33CK256MP508. For more information, see the dsPIC33CK256MP508 Family
datasheet (DS70005349).

The Motor Control Demo application uses push button to start or stop the motor and poten-
tiometer to vary speed of the motor.

This Motor Control Demo Application configures and uses peripherals like PWM, ADC,
Op-Amp, UART etc. required for implementing Sensor-less Field Oriented Control (FOC) of
AC Induction Motor (ACIM) based on the motor control application AN1206.

For more details refer Microchip Application note AN1206 “Sensorless Field Oriented Control
(FOC) of a Three-Phase AC Induction Motor (ACIM)” available at Microchip web site

Note:

The project may not build correctly in Windows OS if Maximum path length of any source
file in the project is more than 260 characters. In case absolute path is exceeding or
nearing maximum length, do any (or both) of the following:

e Shorten the name of the directory containing the firmware used in this demonstration.
In this case, rename
AN1206 dsPIC33CK256MP508 EXT INT OPAMP MCHV2 MCHV3 to more ap-
propriate shorter name. In case you renamed the directory, consider the new name
while reading instructions provided in the upcoming sections of the document.

e Place firmware in a location, such that absolute path length of each file included in the
projects does not exceed the Maximum Path length specified.

For details, refer MPLAB X IDE help topic “Path, File and Folder Name Restrictions”.
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5.2. Basic Demonstration

Follow below instructions step by step to setup and run the motor control demo application:

1. Start MPLAB X IDE and open (File>Open

Project) the project acim.Xx

(..\AN1206 dsPIC33CK256MP508 EXT INT OPAMP MCHVZ2 MCHV3\acim.X) with

device selection dsPIC33CK256MP508

Projects x

=) (@gadm
G [] Header Files
[+ ﬁ Important Files
&3} Linker Files
[+ Source Files
[+ @ Libraries
&-([@@ Loadables

= || acim -Dashboard x|

%
©

=
B
®

g adm
79 Project Type: Application - Configuration: default
= @ Device
- g dsPIC33CK256MP508
% Checksum: 0X8114
EB CRC32: 0x886BCFA1L
= ; Packs
@ dsPIC33CK-MP_DFP (1.4.102)
= L{j‘ Compiler Toolchain
; c{f XC16 (v1.70) [C:\Program Files\Microchip'\xc16\v1.70\bin]
Cff Production Image: Optimization: gcc 1
L&" Device support information: dsPIC33CK-MP_DFP (1.4.102)

= {§ Memory
& {3 Data 24,576 (0x6000) bytes
I 25%

Data Used: 6,212 (0x1844) Free: 18,364 (0x47BC)
(& Program 89,728 (0x15E80) words
8% ,
Program Used: 6,778 (0x1A7A) Free: 82,950 (0x14406)
-} #§ Debug Tool
€) starter Kits (PKOB): BUR 153315032

2. Setthe project acim. X as main project by right clicking on the project name and selecting
“Set as Main Project” as shown. The project “acim” will then appear in bold.

= - NaS S
Proiects =

= Q@ dd Existing Item.

38 | Add Existing ltems from Folders...
& New Logical Folder

@&

Locate Headers

&

Add Item to Important Files...
Export Hex

&

O fala ]

&

| Build
Clean and Build
Clean
Batch Build...
Package
Set Configuration >

Run
Debug
Step into

Learn more about scripting...

Make and Program Device

Set as Main Project @
-
>

Open Required Projects

Close
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3. Open userparams.h (under acim.X -> headerfiles) in the project acim.X and
ensure that OPEN_LOOP FUNCTIONING, and TORQUE MODE is not defined.

E] userparms.n =

Sorce | Hisoy W |[@ B -F- QT ELIPLB|E |0 B L =2

51
52
53
54|
55
56
57 fundef OPEN LOOP FUNCTIONING
58
54 [E

| fundef TORQUE MODE
|

Define the Macro OPEN_LOOP_FUNCTIONING, if the motor must run in Open loop
(V/F) Control mode. If the Macro OPEN_LOOP_FUNCTIONING is defined, then motor
will run in sensor less FOC Control mode.

(== V-
[ =)

%)

Define the Macro TORQUE_MODE, if the motor must run in Torque Control mode. If
the Macro OPEN_LOOP_FUNCTIONING is defined, then motor will run in Speed Con-
trol mode.

4. Openuserparams.h (underacim.X -> headerfiles)inthe projectacim.X
and ensure INTERNAL OPAMP CONFIGPIM is defined as this demonstration is for
Internal Op-Amp configuration.

Edit View MNavigate Source Refactor Production Debug Team Tools Window Help

1 CE B S8 |, G - B L BN ER . } = B .
S D E dTE PR LQER- D D w8 oo
Projects x _acim - Dashboard = | B userparmsh  x

e e e BEB-E-ARFRI P e/ A
i~ controlh EE o]
i diagnosticsh = i ’
i@ estimh 80 $undef TORQUE_MODE

i %] generalh 2

;Elhal - 82 #define INTERNAL OPAMP CONFIG

@] id_refh A

+ % library 84

LM _matoe_control_noinline.h = E

E’, userparms.h 86| | /* The following values are given in the xls

5. Open userparams.h (under acim.X -> headerfiles) in the project acim.x and
ensure the required Motor is defined and the Board and Motor parameters are corre-
sponding to Internal Op-Amp design from the tuning parameter excel sheet in docs folder
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I3 userparms.h x |

Source | oy W@ B -0 QB HFRH| P L[S0 0|8 =@

L))

=1
(=]

=1

=1

#define MCl FERE VOLTAGE 453

=1

=1 =l

=]

=1
[ R - T T R SR
t
0
Hh
1
T
[
L
i
]
1
=1
=]
=

oo cn
=
H
%3
I
Hh
H
|
0
ra
=]
¥
1
I

[l

%]

Note:

For ZzD_MOTOR_HV, Replace the resistors R5, R6,R12 and R13 on the
dsPIC33CK256MP508 Internal Op-Amp Motor Control Plug-In Module(PIM)to 330KQ to
get better current resolution

Parameters to Enter in the tuning parameter excel sheet:
Board Parameters:

e Board Peak voltage: The Maximum measurable DC Bus voltage corresponding
to Analog Channel voltage of 3.3V. By default, Board Peak Voltage for
MCHV2/MCHV3 is 453V.

e Board Peak current: The Maximum measurable Phase Current corresponding
to Analog Channel voltage of 3.3V. By default, Board Peak current for
MCHV2/MCHV3 in Internal OP AMP Configuration is 11A.

Note: For running ZD Motor the gains of the internal op Amp Module are modified
and the Modified Board Peak Current is 1A.

e PWM Period (Ts): PWM Period is equal to 1/PWM switching frequency
Motor Parameters:

e Pole pairs: no of pole pairs of the motor.

e Stator resistance (Rs): Stator Per Phase resistance in Ohms

e Magnetizing Inductance (Lm): Magnetizing Inductance in Ohms. Magnetizing
Inductance of the motor can by found by performing the NO-LOAD test on the
motor.

e Nominal Speed: The rated speed of the motor without field weakening in me-
chanical RPM.

e Maximum Speed: The Maximum speed of the motor with field weakening in
mechanical RPM.

e Rated Phase Current: The Motor Rated Phase RMS Current in AMPS.

e Magnetizing Current (Im): Rated Magnetizing Phase RMS current in AMPS.
This value can be found by running the motor in NO-LOAD test on the motor. The
value is equal to No-load RMS Current of the motor.

Enter the Stator leakage inductance (LIs), Rotor Resistance (Rr), Rotor Leakage
Inductance (LIr) values only if the information is available, other wise we are assuming
these parameters based on other available motor parameters.
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Enter the Motor Actual parameters and Generated parameters from tuning parameter
excel sheet to userparms.h.

6. Right click on the project acim. X and select “Properties” to open its Project Properties
Dialog. Click the “Conf: [default]” category to reveal the general project configuration
information.

In the ‘Conf-default’ category window:

e Select the specific Compiler Toolchain from the available list of compilers. Please
ensure MPLAB® XC16 Compiler supports the device dsPIC33CK256MP508.In this
case “XC16(v1.70)" is selected. The compiler used for testing the firmware is listed in
the section 2.2 Software Tools Used for Testing the firmware.

e Select the Hardware Tool to be used for programming and debugging. In this case,
“PKOB” is selected as the programmer from Connected Hardware Tools section.

o After selecting Hardware Tool and Compiler Toolchain, click button Apply.

a Project Properties - acim X
Categories: Configuration
o General Family: Device:
?_File Indusion Exdusion Al Fanilies v| | dsPic3acKasavps0s v
0
2 Starter Kit (PKOB) Connected Hardware Tool: Supported Debug Header:
0 Loading Starter Kits (PKOB)-SN:BUR 153315032 v/ [Jshowal | None
) Libraries
2 Building
= 0 XC16 Packs:
) XC16 (Global Options) [ dsPIC33CK-MP_DFP A
0 xib-as 21-051
@ xe16-gec 1151
ey S
b 0 xel-ar B Lats
‘ i 1617 v
> Analysis Comailer Toolchain:
--XC16
XC 16 (v1.70) [C:\Program Files\WMicrochip\xc 16\v1.70\bin]

7. To build the project (in this case acim. X) and program the device
dsPIC33CK256MP508, click “Make and Program Device Main project” on the toolbar.
File Edit View Navigate Source Refactor Production Debug Team Tools Window Help

o IRl — i T Y 3

Projects x acim - Dashboard [=] || StartPage x %erparms.h X
= ﬁaaﬂm
iﬁ Header Files A

8. If the device is successfully programmed, LED D2 will be turned ON, indicating that the
dsPIC® DSC is enabled.
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9. Run or Stop the motor by pressing the push button S1(labeled as “PUSHBUTTON”) on
the front panel of the Board. The function of the pushbutton (Run/Stop of the motor) is
indicated by turning ON or OFF LED D189.

PUSHBUTTON

11. Press push button S1(labeled as “PUSHBUTTON” on the front panel of the Board) to stop
the motor.

Note:

The macro definitions MIN SPEED RPM, NOMINAL SPEED RPM, and

MAXIMUM SPEED RPM are specified in userparms.h file included in the project
acim. X. The definitions NOMINAL SPEED RPM, and MAXIMUM SPEED RPM are defined
as per the specification provided by the Motor manufacturer. Exceeding manufacture
specification may lead to damage of the motor or(and) the board.
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5.3. Data visualization through X2CScope Plug-in of MPLABX

The application firmware comes with initialization required to interface Controller with Host PC to
enable Data visualization through X2C Scope plug-in. X2C-Scope is a third-party plugin for MPLAB
X which facilitates real-time diagnostics.
1. Ensure X2C Scope Plug-in is installed. For additional information on how to set up a plug-in
refer to https://microchipdeveloper.com/mplabx:tools-plugins-available
2. Ensure X2C Scope Plug-in is installed. Look for X2C Scope under Tools>Embedded. If you
do not see it, follow instructions provided in the section Setup: to install the plug-in.

efactor Run Debug Team MlWindow Help

Embedded » DMCI »
Licenses (W x2CScope

T ‘=) motorBench™ Development Suite

MPLAB® Code Configurator v3: Open/Close
DTDs and XML Schemas

3. To utilize X2C Scope communication for this demonstration, a USB connection is re-
quired between Host PC and the Development Board. Connect a mini-USB cable from
your computer to the J6 connector (labeled as “USB” on the front panel of the board
enclosure) of the Development Board.

4. Ensure application is configured and running as described under Section Basic
Demonstration by following steps 1 through 11.

5. Build the project acim. x. To do that right click on the project acim. x and select “Clean and

Build”.
= . New N
Proiacte =
- mlﬂ Add Existing [tem...
L Add Existing Items from Folders...
£ _@' New Logical Folder
f _ﬁ Locate Headers
>0 dd | | Fil
i @ Add ltemto Important Files...
+ & Export Hex
! Build

Clean and Build 1

Clean
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6. Please ensure that the checkbox “Load symbols when programming or building for pro-
duction (slows process)” is checked, which is under the “Loading” category of the Project
Properties window

Q Project Properties - acim X
Categories:
> General Load symbols when programming or building for production (slows process)
2..File Indusion/Exclusion 0 Load this hex file instead of dist/default/production/acim X production hex or
=12 Conf: [default] dist/default/production/acim X production.unified hex (merged with extra loadables)
O Starter Kit (PKOB) 0
4 Extra loadables:
> Libraries 5
o Buldng Item Configuration Indude Add Loadable Project...
= @ XC16 " Add Loadable File...

2 XC16 (Global Options)

7. To build the project (in this case acim.X) and program the device dsPIC33CK256MP508,
click “Make and Program Device Main project” on the toolbar.
File Edit View Navigate Source Refactor Production Debug Team Tools Window Help

EEEL@Q : default » D‘ﬁ”.“ﬁ. D,&,ﬁ,g

Projects x acim - Dashboard = | StartPage x @userparmsh =
- [Ellgadm
Er-ﬁ Header Files A_...ﬂ....

8. Open the X2C window by selecting Tools>Embedded>X2CScope.

Team Window Help
] ”ﬁ" : Embedded ) DMCI * bC: Dx0

Licenses ' @ XZCngpe

Packs

o
52

ge

Templates
DTDs and XML Schemas
Plugins

Plugins Download

AXRE)

Options
~—

9. Open the X2CScope Configuration window and in “Select project” menu, select ‘acim’
project as shown.
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X2CScope Configuration x =1
@ Select Project
Disconnected Mo project selected

Connection Setup  Project Setup Data Views Saripting

Serial Select Project X i
Ball :?Idm 1RV

Dal

Pari

Stop bits 1 v

Serial port | COM3 v

10. Remote Communication needs to be established, as indicated in the following figure.
Ensure the communication baud rate is set to 115200 as the same is set in the application
firmware, while COM port used depends on the system settings. Refresh button lists the
available COM Ports. Select the COM Port as per the connection.

X2CScope Configuration x =
@ Select Project
Disconnected adm

Connection Setup |Project Setup Data Views Saipting

Serial v
Baudrate 115200 ~
Data bits 8 o
Parity None v
Stop bits 1 w

Serial port

S

11. Once COM port detected, click on “Disconnected”, and it will be turn into “Connected”, if
the link is established as programmed.

X2CScope Configuration x 5
Select Project m
Connected adm

Connection Sefup  Project Setup Data Views Saipting
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12. Set the “Project Setup” as shown below and click “Set Values”. Set Scope sample time as
interval at which X2CScopeUpdate() is called. In this application it is every 20kHz (50us).

X2CScope Configuration x _
4|
Select Project
Connected e

Connection Setup| Project Setup [lata Views Saipting

[*] Scope Sampletime 50 |us
ue must be set to the interval between
e_Update()™calls! Otherwise the scopes time-axs w
ot be correct.
Watch Sampletime 1000 | ms
Sets the interval between value updates in the
/ ariables”-window. Only applies to watches that have

-update enabled.

Set Values

13. When the setup is established, click on open scope View (under sub window “Data Views”),
this open Scope Window.

X2CScope Configuration x =
@
Select Project
Connected o

Connection Setup Project Setup| Data Views Seripting

Open Data Views

E Open Scope View
Opens a digital osdilloscope equivalent. Please set dg

sample time under "Project Setup” first!

Open Watch View
Opens the watch view. This allows simple tracking of
variable values.

14. In this window, select the variables that needs to be monitored. To do this, click on the
source against each channel, a window Select Variables opens upon the screen. From the
available list, the required variable can be chosen. Ensure check boxes Enable &
Visible are checked for the variables to be plotted.

To view data plots continuously, uncheck Single-shot. When Single-shot is checked
it captures the data once and stops. The Sample time factor value multiplied with
Sample time determines the time difference between any two consecutive data points on
the plot.
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measurelnputs

pa— | £
s mo
[JSideshot §0| O bdxa ----- nextGlobalState
Slldeﬁnefadnr:: 1 0 Y fiabch 4 parameterdTable
smpetne 9 s 2/ 0 | 0| O [etablectica ;m:
' 50000

Total time:
mal A NN GO

15. Click on SAMPLE, then X2C scope window shows variables in real time, which is updated
automatically.

.0.()0 005 010 015 020 025 030 035 040 045 050 055 060 065 070 075 080 08 090 095 100 1.05

t[ms]
e # Tiigger Enable Vis.. Source Color  Gan  Offset
((Covm) i s 3| 0 | @ | oo -
et || 10 & Jach __ I
16. Click on ABORT to stop.
| XaCScope Scope A

2,000
1,500
1,000

500

0
500
1,000
1,500

-2,000

00 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625

t[ms]
R + Tigger Enable Vis.. Source Cdor  Gan  Offset
| ekt | Jisrgesnt (o] O | B | A jabca (o ! o
Sletmetoc: | OECHE-RN-ACTY -
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6. dsPIC® DSC RESOURCE USAGE SUMMARY

6.1. Device Pin Mapping and Its Functionality in the Firmware:

The following table summarizes device pins configured and used in the AN1292 motor control
application firmware demonstrated wusing the Development Board and the
dsPIC33CK256MP508 Internal Op-Amp Motor Control PIM(MA330041-2). Refer
“dsPIC33CK256MP508 Internal Op-Amp Motor Control Plug-in-Module (PIM) Information
Sheet (DS50002756)” for more information.

Functional | PIMPIN | Device | Device Signal
Description | Number PIN Pin Tvpe Remarks
P Number Name yp

Motor Control PWMs and Fault Input

RP46/PWM1H/PMD | PWM Controls

PWM1H PIM:94 1 5/RB14 Output Hex Bridge MOSFET Q5
RP47/PWMIL/PMD | PWM | Control

PWMIL PIM:93 8 6/RB15 Output HZ; |r30ride MOSFET Q6
TDI/RP44/PWM2H/ | PWM | Control

PWM2H PIM:99 8 PMD3/RB12 Output HZ: lr;rizlge MOSFET Q3
RP45/PWM2L/PMD | PWM | Control

PWM2L PIM:98 80 4/RB13 Output HZ: lr;rizlge MOSFET Q4
TMS/RP42/PWM3H/ | PWM trol

PWM3H PIM:03 IS PMilllRBl/O ! Output EZQ I::i?jge MOSFET Q1
TCK/RP43/PWM3L/ | PWM trol

PWM3L PIM:100 ) 76 Pf\:/ID/Z/Rle/l > Output EZQ I::i?jge MOSFET Q2
RP72/SDO2/PCI19/ | PWM | Connected t

FAULT_MC PIM:18 49 RD8 Input O?/Z?Eétcufren(t) Fault Output

Analog Inputs — Phase Currents, Speed Reference

ANLY/CMP2CIRPT5 Analo Speed Reference
POT PIM:32 36 IPMAO/PMALL/PSA S .
Input Connected to Potentiometer POT1
0/RD11
A+ 74 45 PGC2/0A2IN+/RP3 Analog Op-Amp 2 Non-Inverting Input
6/RB4 Input (Internal to dsPIC33CK256MP508)
IBUS+ 66 43 PGD2/OA2IN-/AN8/ | Analog Op-Amp 2 Inverting Input
RP35/RB3 Input (Internal to dsPIC33CK256MP508)
OA20UT/AN1/ANT7/
IMOTOR1 NotAp- | . ANAO/CMP1D/CMP | Analog (Cl)r?t:rnmafl)lj g‘:‘t:;;e it
Amplified 1A licabl 2D/CMP3D/RP34/ Output
(Amplified I1A) | plicable SCL3/INTO/RB2 WU 4sPIC33CK256MP508's ADC)
OAS3IN+/AN14/CMP .
B+ 73 29 2B/ISRCL/RP50/PM Analog Op-Amp 3 Non-Inverting Input
OAS3IN-/AN13/CMP1 .
IBUS+ 66 28 B/ISRCO/RPA9/PMA Analog Op-Amp 3 Inverting Input
7/IRC1 Input (Internal to dsPIC33CK256MP508)
IMOTOR2 NotAp- | OA30OUT/AN4ICMP | Analog ﬁrf’t'snm;lj Coc::‘t::éte i
ifi i 3B/IBIAS3/RA4
(Amplified 1B) | plicable OuPUt | 45PIC33CK256MP508's ADC)
Miscellaneous Signals
RP69/PMA15/PM Digital
BTN_1 PIM:83 54 69/PMALSIPMCS | Digital | 1 cted to Push Button S2
2/RD5 Input
Digital
BTN_2 PIM:84 39 RE7 Input Connected to Push Button S3
Digital
Debug LED1 | PIM:60 42 RES8 Connected to LED D17
Output
Digital
Debug LED2 PIM:01 44 RE9 Connected to LED D2
Output
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Connected to UART-USB converter
UART1 to establish serial communication
RX (UART) PIM:49 52 RP71/PMD15/RD7 Input interface between Host PC and the

dsPIC® DSC as needed by
DMCI-RTDM.

Connected to UART-USB converter
UART1 to establish serial communication
TX (UART) PIM:50 53 RP70/PMD14/RD6 Output interface between Host PC and the

dsPIC® DSC as needed by
DMCI-RTDM.
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7. References:

For additional information, refer following documents or links.

1.

B

© ©® N o U

AN1206 “Sensorless Field Oriented Control (FOC) of a Three-Phase AC Induction Motor
(ACIM)".

dsPICDEM™ MCHV-2 Development Board User’s Guide (DS52074)

dsPICDEM™ MCHV-3 Development Board User’s Guide (DS50002505)

dsPIC33CK256MP508 Internal Op-Amp Motor Control Plug-in-Module (PIM) Information Sheet
(DS50002756)

dsPIC33CK256MP508 Family datasheet (DS70005349).

Family Reference manuals (FRM) of dsPIC33CK256MP508 family
MPLAB® X IDE User’s Guide (DS50002027) or MPLAB® X IDE help
MPLAB® X IDE installation

MPLAB® XC16 Compiler installation
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