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All MikroElektronika's development systems represent irreplaceable tools for
programming and developing microcontroller-based devices. Carefully chosen
components and the use of machines of the last generation for mounting and
testing thereof are the best guarantee of high reliability of our devices. Due to
simple design, a large number of add-on modules and ready to use examples,
all our users, regardless of their experience, have the possibility to develop
their project in a fast and efficient way.
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TO OUR VALUED CUSTOMERS

| want to express my thanks to you for being interested in our products and for having confidence in

mikroElektronika.
The primary aim of our company is to design and produce high quality electronic products and to constantly

improve the performance thereof in order to better suit your needs.

Nebojsa Matic
General Manager

The Microchip name and logo, the Microchip logo, Accuron, dsPIC, KeelLoq, microlD, MPLAB, PIC, PICmicro, PICSTART, PRO MATE,
PowerSmart, rfPIC and SmartShunt are registered trademarks of Microchip Technology Incorporated in the U.S.A and other countries.
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Introduction to LV32MX v6 Development System

The LV32MX v6™ development system provides a development environment for experimenting with PIC32™ microcontrollers from
Microchip®. The system includes an on-board programmer PIC32Flash™ which serves as an interface between the microcontroller
and a PC. You are simply expected to write a program, generate a .hex file and program your microcontroller using the mikroPROG
Suite for PIC™ program. Numerous modules, such as TFT display with a resoultion of 320x240, on-board 2x16 LCD, serial EEPROM
module etc, are provided on the board and allow you to easily simulate the operation of the target device.

Full-featured development
system for PIC32MX
microcontroller based devices

On-board USB 2.0 programmer
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TFTdisplay provides a palette
320X240 of 262.000 colours and an
Display integrated touch panel
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A possibility of reading
MMC/SD memory cards

Navigation joystick used for
th easier orientation and navigation
S5MX v6 through the user menu

BY MIKROELEKTRONIKA

The PIC32FLASH™ program for programming provides a complete list of all
supported microcontrollers. The latest version of this program with updated
list of supported microcontrollers can be downloaded from our website at
www.mikroe.com

Package contains:

Development system: LV32MX v6

CD: product CD with relevant software
Cables: USB cable
Documentation: Manual for LV32MX v6, quick guide for installing

USB drivers and electrical schematic of the system

System specification:

Power supply: over an AC/DC connector (7-23V AC or 9-32V DC); or
over a USB cable for programming (5V DC)

Power consumption:~40mA in idle state when all on-board modules are off

Dimension: 26,5 x 22cm (10,4 x 8,6inch)

Weight: 4409 (0.97Ibs)
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Key Features
1. On-board programmer PIC32Flash 15. TFT display with integratgd touch pane] .
2. Connector for external programmer ICD2® or ICD3® 16. Push buttons simulate microcontroller input pins
3. Audio module 17. Jumper for shortening the protective resistor
4. Speaker 18. Jumper for selecting push buttons’ logic state
5. USB communication connector 19. Reset button
6. USB HOST connector 20. MMC/SD card connector
7. USB UART 1 module 21. Power supply voltage regulator
8. USB UART 2 module 22. 85 LEDs indicate pins’ logic state
9. DIMM 168P socket for MCU cards 23. CAN communication module
10. Jumper for pull-up/pull-down resistor selection 24. On-board 2x16 LCD
11. DIP switches enable pull-up/pull-down resistors 25. Temperature sensor
12. 1/O port connectors 26. FLASH module
13. DIP switches turn on/off on-board modules 27. EEPROM module

14. Navigation joystick
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1.0. Connecting the System to a PC

Step 1: Install mikroProg Suite for PIC

Follow the instructions provided in the relevant manual and install the mikroProg Suite for PIC program and the USB driver from the
product CD. They are essential for the proper operation of the on-board programmer.

Step 2: Connect development system

Use the USB cable to connect the development system to a PC. One end of the USB cable, with a USB connector of B type, should
be connected to the development system, as shown in Figure 1-2, whereas the other end of the cable with a USB connector of A
type should be connected to a PC. When establishing a connection, make sure that jumper J16 is placed in the USB position as
shown in Figure 1-1.

AC/DC connector USB connector

i

151151

SIS SIS0

I,

L_ It delin A

ON-BOARD :! uss I.I.NK

? PROGRAMMER

J16 power supply selector |7

Figure 1-1: Power supply Figure 1-2: Connecting USB cable

Step 3: Load .hex file

Turn on your development system by setting the POWER SUPPLY switch to ON position. Two LEDs marked as POWER and USB LINK
will be automatically turned on indicating that your development system is ready to use. Use the on-board programmer PIC32Flash and
the mikroProg Suite for PIC program to dump a code into the microcontroller and employ the system to test and develop your projects.

NOTE: If some additional modules are used, it is necessary to place them properly on the development system while it is turned
off. Otherwise, either can be permanently damaged. Refer to figure below for the proper placing of the additional modules.
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Figure 1-3: Placing additional modules on the board
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2.0. Supported Microcontrollers

The LV32MX v6 development system provides a DIMM-168P connector to place an MCU card into. This development system comes
with an MCU card with the PIC32MX460F512L in 100-pin TQFP package soldered on it, Figure 2-3. Besides, the MCU card alone
provides an oscillator as well as 102 soldering pads connected to microcontroller pins. Each pad is marked the same as the pin it is
connected to. Soldering pads also make connection between the MCU card and target device’s modules easy.

e

DIMM-168P
connector for placing
the MCU card with
microcontroller in
TQFP package

NICU CARD

[cts c12[imN) [imi]c11 2
i =
Re14[H [[i=H] - C (=)
170 RTC
1,0 0SC = |
RC15[i [i=Mjosc2 L!j - RF7[M 1G=R]uBUS Em
(& Reiz[m[H=mosc 'H B = [Emad]ci0
L] i §
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DEVELOPMENT TOOLS FOR EMBEDDED WORLD
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GOLD PLATED EDGE CONTACT

6
EsEe B

Cc2.

Figure 2-1: DIMM-168P connector Figure 2-3: MCU card with a 100-pin microcontroller in TQFP package soldered on it

DIMM 168P

Figure 2-4: Schematic of the DIMM-168P connector’s pinout
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The MCU card should be placed into the DIMM-168P connector in the following way:

Open extraction levers A and B

Extraction levers for fixing
the MCU card in ‘open’
position

Extraction levers for fixing
the MCU card in ‘closed’
position

Push the MCU card down gently into the DIMM-168P connector and
lift extraction levers slowly at the same time
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3.0. On-board PIC32Flash Programmer

A programmer is a necessary tool when working with microcontrollers. It is used to load a hex code into the microcontroller and serves
as an interface between the microcontroller and the PC. The LV32MX v6 has an on-board PIC32Flash programmer. The mikroProg

Suite for PIC program is used for loading a .hex file into the microcontroller. Figure 3-3 shows connection between the compiler,
MikroProg Suite for PIC program and the microcontroller.

Programmer’s USB connector }7

Programmer’s chip

@ |

u

.k

ON IDAID ! uss UNK

Eﬂ ] .PRGIICD
gu' i)
ﬁ

M8 Fiinicez

EXTERNAL
ICD

c2@y [%c14 c:.FjI

Figure 3-1: On- board programmer

Flgure 3-2: USB connector’s front side

| LedBiinking.c

- Hwvoid ma1nt} {

ANSEL 0
ANSELH = O;
a0 C1ON_bit = 0
C20N_bit = 0

TRISA =
TRISB
- TRISC
TRISD =

- B do {
! PORTA =

40 | PORTE =
. PORTC =
PORTD =

0x00;
0x00;
0x00;
0x00;
Delay ms (1000);

code into the microcontroller.
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Write a code, generate a .hex file, and employ
the on-board PIC32Flash programmer to load the

Compiling program

1110001001 Bin.
0110100011
0111(2FC23AAT7
1011/F43E0021A

Hex.| DAB7F0541

@ Loading hex code

@ Write a program and generate a
hex file;

@ Use the PIC32FLASH program
to select desired microcontroller to be
programmed and load the .hex file;

(3 Click the Write button to dump
the code into the microcontroller.

=TelE=s)

UsermD

usspLL

D by 256

USB PL Input Divider
PLLMultipher

PLLInput Dvider
Watchdog Timer Enable
Windowed Watchdog Timer
Watchdog Timer Postscaler

12xOvider
24 stoler
12x0wder

g3 1 K1 K3 K1

0T Enabied
Standard WO Socted

[E

0576

Peripheral Bus Clock Divisor

PeCIK s SYSCiK av S

Primary Oscillator Configuration
Internal/External Switch Over

Dstied

Ebed

Program emory Sze: 512 KB

Devicestaus: dle Tie

Revkion

[ K K K1 K KT K

On the left side of the
PIC32FLASH program’s main
window, there are a number
of options for setting the
operation of the microcontroller
to be used. A number of options
which enable the programming
process are provided ontheright
side of the window. Positioned
in the bottom right corner of
the window, the Progress bar
enables you to monitor the
programming progress.

Figure 3-3: Programming process
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4.0. ICD Connector

In addition to the on-board PIC32Flash programmer, one of the external programmers ICD2 or ICD3 from Microchip can be used for
programming microcontrollers. Connection between the external programmer and development system is established by means of
the ICD connector.

CN18 ICD
RB1-MCU_g;
[ RBOMCU |15 P
f GND

VCC-3.3 5 L
mRST# 246
[— MRST# |

CNI8 Fiifice2

EXTERNAL
IO

RJ12 Front view Side view Bottom view

Figure 4-1: ICD connector

Figure 4-2: ICD connector and microcontroller connection schematic

For the .hex file to be loaded into the microcontroller, it is necessary to provide an adequate program. The MPLAB program from Microchip
is the right one. You can use this program to write a code and load it afterwards into the microcontroller. By means of the Programmer
option, contained in the MPLAB window, you can select a programmer to be used for loading the code into the microcontroller.

5.0. 3.3V Voltage Regulator

The LV32MX v6 development system is provided with a voltage regulator whose purpose is to reduce the power supply voltage of
the development system from 5V to 3.3V. The 3.3V power supply voltage is then used for powering the microcontroller and other
on-board modules. The MC33269DT-3.3 circuit provided on the development system is used as a voltage regulator capable of
providing 800mA current.

REG VIN
VOouT

VCC-3.3 2
+| E6 1 c5 +|E4
MC33269DT-3.3 -
10uF

100nF 10uF
Figure 5-2: Voltage regulator connection schematic

VCC-5V

——

m EEO
W

Figure 5-1: Voltage regulator
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6.0. Power supply

The LV32MX v6 development system may use one of two power supply sources:

1. +5V PC power supply through the USB programming cable; and

2. External power supply source connected to an AC/DC connector provided on the development board.

The MC34063A voltage regulator and Gretz rectifier are used to enable external power supply voltage to be either AC (in the range of
7V to 23V) or DC (in the range of 9V to 32V). Jumper J16 is used as a selector of the power supply source. To take advantage of the
USB power supply, jumper J16 should be placed in the USB position. When using the external power supply, jumper J16 should be
placed in the EXT position. The development system is turned on/off by switching the position of the POWER SUPPLY switch.

AC/DC connector

CIEERE

1
=]

i
J

e B e b
sllgiLEils

l":

L L

Power supply
voltage regulator

POWER SUPPLY signal LED ‘

Jumper J16 as a
selector of the power
supply source

POWER SUPPLY

Figure -1: Power supply

il = POWER SUPPLY switch |

. @ usB LINK
o @

e ! PRG/ICD

o —
=z| |cn8
&

EXTI|

J16
EXT [ZJ=] UusB

Powering over an
AC/DC connector Powering over a

J16
EXT USB connector

832
- -
Side viewA I S—

" ; | —
Side view - Side view
4x1N4007 )
Top view
/ L1 oVCe-5v
+| E1 220uH  yce-sw
— vy | Lb10o
330uF
|~ POWER
c8 D6 + R46
= 7 == 2K2
220pF A | MBRS140T3
-— *
Side view Bottom view Side view Si . A -I K . .
e ide view Side view

Figure 6-2: Power supply source connection schematic
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7.0. USB Communication Connector

The CN21 USB connector enables a PIC32 microcontroller with a built-in USB communication module to be connected to peripheral
modules. The microcontroller is connected to the CN21 USB connector via USB-DM and USB-DP lines. The function of the LED
marked as ON is to indicate connection between USB devices and the development system, hence the microcontroller.

DIMM 168P

Vbus

USB connector is connected to the microcontroller

CN21

LD97
USBON |

R49
4K7

USB B

@o®:

o
Ll

Bottom view

No +Q

2

Figure 7-1: USB connector

8.0. USB HOST Connector

Figure 7-2: USB connector and microcontroller connection schematic

The LV32MX v6 development system can be linked to peripheral units, such as printer, USB flash memory etc. by means of the USB
HOST connector. Communication between the microcontroller and USB devices is performed via RG2, RG3 and RB14 microcontroller
pins. The USB HOST connector is linked to the microcontroller via the same pins as the USB communication connector so that it is

not possible to use them simultaneously.

USB connector of A type is connected to the microcontroller

VCC30

N

i

2

Figure 8-1: USB connector of A type

= RG8

sver P|C32MX460F512L

== RGO

o
vees

USB-PSW

8.9Ssv¢ecCl

VCC-5V

c4

M1
IRFR9024N
2

USBDP
USBDN

CN20

LCCTLR (S o

10uF 10uF

=eall

USBA

Figure 8-2: USB connector and microcontroller connection schematic
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9.0. USB UART Modules

USB UART modules enable the development system to be connected to a PC via a USB connector. In addition to
PC, the development system can also be easily connected to other devices that use USB communication. USB UART
modules are connected to the microcontroller supplied on the development system via DIP switch SW15. In order to

establish connection between USB UART 1 module and MCU turn ON switches 1-4 on DIP switch SW15. For USB
UART 2 turn ON switches 5-8 on DIP switch SW15.

USB connector

& TRsa o
USB UART 2

Ll Cl2, SmGs
Figure 9-1: USB UART modules

Port RS-232A is connected to the microcontroller
via RF2, RF8, RD14 and RD15 pins

VCC-3.30
u1CTS#

FT232RL

FTDI 100nF L ovey
ms o8
o

Bottom view

VCC-5V
== RG8

suex PIC32MX460F512L

caust i
caust fl

FT232RL
el 10K ®-
FTDI2 100nF oceo
ms o8
PY

Bottom view

Figure 9-2: USB UART modules and microcontroller connection schematic
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10.0. CAN Communication Module

CAN (Controller Area Network) is a communication standard primarily intended for use in automotive industry. It enables the
microcontroller to communicate to a car device without using a host PC. In addition, such communication is widely used in industrial
automation. The LV32MX v6 uses the MCP2551 circuit for CAN communication. This circuit provides an interface between the
microcontroller and some peripheral device. To enable connection between the microcontroller and MCP2551, it is necessary to set
switches 1 and 3 on the DIP switch SW16 to ON position. For the same purpose can be used switches 2 and 4 on the DIP switch
SW16. Which of these switches is to be used depends solely on the arrangement of the microcontroller pins connected to CAN
communication lines. The RX line is connected to the microcontroller via RFO and RGO microcontroller pins, whereas the TX line is
connected to the microcontroller via RF1 and RG1 microcontroller pins.

=
f
[
o
Er=1a) |

Figure 10-2: CAN module connector

VCC30

v PIC32MX460F512L -

= RGO VCC-5V

C9

100nF

Figure 10-3: Microcontroller and MCP2551 connection schematic
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11.0. MMC/SD Connector

The MMC/SD connector, provided on the development system, serves as an interface for memory cards, which enables the expansion
of the memory available to the microcontroller. The microcontroller communicates with these memory cards by means of serial

communication. To enable it, it is necessary to set switches 4-8 on the DIP switch SW13 to ON position.

o1/

puagsue.l

o

=
)
@

Figure 11-1: MMC/SD connector

Sisety  POWER

Mea! et B
R4S

Figure 11-2: MMC/SD memory card

MMC/SD card communicates to the microcontroller via MISO, MOSI, SCK, MMC-CS and MMC-CD lines

VCC30

- RG8

suwix PIC32MX460F512L

= RGY

8.96tv¢€cCl

FP2

VCC-3.3 VCC-MMC
FERRITE +| g7

10uF

VCC-MMC
o

NO

MMC CARD CN15

Figure 11-3: MMC/SD connector and microcontroller connection schematic
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12.0. Temperature Sensor

A temperature measurement is one of the most commonly performed measurements. The LV32MX v6 is capable of measuring
temperature due to the MCP9700A circuit. The temperature range of this circuit goes from -40°C to +125°C, with accuracy of +/-2°C.
The MCP9700A circuit converts temperature into an analog voltage signal which is then transferred to the RB8 microcontroller pin.

The value of this voltage is temperature dependable and is converted into a digital number by means of the A/D converter provided
within the microcontroller.

The MCP9700A circuit
measures temperature within
the range of -40°C to +125°C

Figure 12-1: Temperature sensor

The RB8 microcontroller pin is fed with a signal sent by the MCP9700A circuit

125°C

VCC30

-40°C
Eicin PIC32MX460F512L

o)
vees

Figure 12-2: MCP9700A and microcontroller connection schematic
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13.0. Joystick

A joystick is a movable stick that can be moved in several directions. Every movement can be registered by the microcontroller. The
LV32MX v6 provides a joystick which can be moved in four directions and serves as a push button. Its function is determined in the
program written by the user and loaded into the microcontroller. However, the joystick can be assigned various functions. In this case,
it is typically used for navigation through the user menu.

In addition to navigation function, the
joystick can serve as a push button

Figure 13-1: Joystick

Joystick has a navigation function

g REER P I C32 MX460 F5 1 2 L ovces RBO _UP o RIGHT RB1

) RA10 W
cc 'RB3 LEFT —Ll<+ DOWN RB2
AO 4
E8
o JOVSTICK
B5
B4
B3
A
A
M
Zz /

Figure 13-2: Joystick and microcontroller connection schematic
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14.0. FLASH Module

Since multimedia applications are getting increasingly demanding, it is necessary to provide additional memory space to be used for
storing programs by the microcontroller. The M25P80 circuit enables the microcontroller to use additional 8Mbit flash memory. In order
to connect this memory to the microcontroller, it is necessary to set switches 6, 7 and 8 on the DIP switch SW13 as well as switch 1 on the

DIP switch SW19 to ON position.
veeas Serial FLASH uses SPI communication
3

Ra44
100K

VCC30

M25P80

== RG8

=ucix P|C32MX460F512L

== RG9

o
vees

Figure 14-1: Flash memory and microcontroller connection schematic

15.0. EEPROM Module

EEPROM (Electrically Erasable Programmable Read-Only Memory) is a built-in memory module used to store data that must be
saved when power goes off. The 24AA01 circuit is capable of storing up to 1Kbit data and uses serial I°C communication to exchange

data with the microcontroller via its pins RA3 and RA2 or RF4 and RF5.
Serial EEPROM uses 12C communication

VCC30

RG8

uar P|C32MX460F512L

== RG9

8.96¥%¢€Cl

Figure 15-1: Serial EEPROM and microcontroller connection schematic
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16.0. Audio Module

Due to the on-board audio module, the LV32MX v6 development system can be connected both to a microphone and headphones.

A microphone can be interfaced to the system via a 3.5mm connector CN23 and the WM8731SEDS circuit. This circuit is a stereo
CODEC with an integrated headphones driver. lts function is to convert an analog signal from interfaced microphone to a digital value,
then to transfer it to a microcontroller or as a sidetone to headphones output. A sidetone volume control can be programmed by a software
so an additional potentiometer is not necessary. In case the microphone signal is transferred to headphones as a sidetone, it is necessary
to set jumpers J13 and J14 to ACD position, as shown in Figure 16-3. It causes the WM8731SEDS headphones output to be connected
to the 3.5mm headphones connector CN22. The WM8731SEDS output signal is transferred to the connector CN22 via LHPO and RHPO
lines. Figure 16-5 (page 20) illustrates connection between jumpers, LHPO and RHPO lines and the CN22 connector.

The LV32MX v6 development system is also able to generate an audio signal using WM8731SEDS or MCP6022 circuit. The
WM8731SEDS is used to convert digital data from the microcontroller to audio signal to be transferred to headphones. Communication
between this circuit and the microcontroller is performed via SPI serial interface. The MCP6022 circuit is used for filtering PWM signal
generated by the microcontroller. The headphones may be connected to the system using a 3.5mm connector CN22. The function
of jumpers J13 and J14 is to select a signal to be transferred to the 3.5mm connector. When jumpers J13 and J14 are set to PWM
position, as shown in Figure 16-4, the CN22 connector is fed with a signal from the MCP6022 circuit. When jumpers J13 and J14 are
set to ACD positon, refer to Figure 16-3, the CN22 connector is fed with an audio signal from the WM8731SEDS circuit via LHPO and
RHPO lines.

i, EE‘I :
E20DI0 IN/ouT

\

and J14 in ACD position and J14 in PWM position

Figure 16-3: Jumpers J13

Prior to headphones you can use on-board speaker which is connected to left stereo channel. In order
to use this speaker it is necessary to place jumper marked with SPEAKER, Figure 16-5.

.\

Figure 16-5: Enabling on-
board speaker
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For the microcontroller to be connected to the audio module, it is necessary to turn on the switches on the DIP switches SW13,
SW14 and SW20. In case the microcontroller is used for generating audio signals it is necessary to set switches 7 and 8 on the DIP
switch SW20 to ON position. In case the WM8731SEDS circuit is used for the audio signal generation or microphone connection, it

is necessary to set switches on the DIP switch SW14 to ON position. In addition, switches 1, 2 and 3 on the DIP switch SW13 can be
optionally used. Which of DIP switches is to be used depends on the microcontroller pinout.

Circuit WM8731SEDS is used for generating audio signals and connecting microphone

411
L]

VC -3.3 C44]| 100nF

C46

20K
100nF J17D caslltoonr

| S—
LEFTCHN 75K

CN22
+71 E10

ﬂ 330uF —
LHPO| m

RHPO|_|

R36 R37[ PHONEJACK

ol 7| STEREO
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ﬂ SSOUIi
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PWM-RIGHT

MCP6022

—

J 12. ZBSMH

VCC-3.30

| c22
[22pF

{0

“T22eF

PHONEJACK

MIC IN

WM8731SEDS

8.96v¢€2 H

Figure 16-6: Audio module and microcontroller connection schematic
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17.0. On-board 2x16 LCD

The on-board 2x16 LCD is connected to the microcontroller via the 74LVCC3245 transceiver. For this display to be used, it is necessary
to set switches 1-6 on the DIP switch SW20 to ON position, thus connecting the display pins to the microcontroller port PORTB.
Potentiometer P1 is used to adjust the display contrast.

CH | B || ==
p— s

=

DIP switch SW20 is used
to turn the on-board 2x16
LCD on

Contrast adjustment
potentiometer P1

Figure 17-1: On-board 2x16 LCD

On-board 2x16 LCD is turned on via DIP switch SW20

= RG8

Eucix P|C32MX460F512L

= RGY

R61 R62 R65 R66 R67 R68
100K 100K 100K 100K 100K 100K

74LVCC3245

Figure 17-2: On-board 2x16 LCD connection schematic
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18.0. TFT Display

The LV32MX v6 features a TFT display in a resolution of  |[jEer s P P e = s = e
320x240 covered with a touch panel. It is capable of displaying "ETEIT cow;msjj“ azox.iml" Tzucnkmj .
262.000 colours. The TFT display and touch panel together form T ——— ===

a functional unit called a touch screen. The TFT display can be G R

used for displaying pictures, videos and other graphic contents.
Owing to the touch screen, it is possible to create interactive
applications, such as virtual keyboard, when writing programs
for the microcontroller. For the TFT display to be connected to
the microcontroller, it is necessary to set all switches on the DIP
switches SW17 and SW18, switches 2-8 on the DIP switch SW19
as well as switches 5-8 on the DIP switch SW16 to ON position.

Prioo
ProL
Pz
Pro3.
Proe
Pros
PHDS.
Proz

TEH
~DATA HIGH

g

Figure 18-1: TFT display with touch panel

TFT 320x240 display
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2
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MI0283QT2
\ /
SW17 ( 2
P
alh o} 20 v TET-PMRD
PMD REZ w
i © RS > JFT-BPWM
FVID5 b RE5 o
PMD6 RE6
PMD7 [ RE7 ;
sw1s W
PMD10 RF1 o
PMDT1 (b RFQ N
BMD. RD12 o
FVID13 b RD13 >
PMD RD6, ~
I RD7 ©
L 300K

Figure 18-2: TFT display and microcontroller connection schematic
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19.0. LEDs

LED (Light-Emitting Diode) is a highly efficient electronic light source. When connecting LEDs, it is necessary to use a current limiting
resistor. A common LED voltage is approximately 2.5V, while the current varies from 1 to 20mA depending on the type of LED. The
LV32MX v6 uses LEDs with current I=1mA.

There are 85 LEDs on the LV32MX v6 development system which visually indicate the state of each microcontroller 1/O pin. An
active LED indicates that a logic one (1) is present on the pin. In order to enable the pin state to be shown, it is necessary to select
appropriate port (PORTA, PORTB, PORTC, PORTD, PORTE, PORTF, PORTF/G or PORTG) using DIP switch SW12.

AT e | G 0.
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LA AR AR AR AR
82833883 22
3885222282 8z
ORI =g§,;“°°§§“ 38 ¥ Notch indicating the SMD
g - o] ?z - = ﬂ LED cathode
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TN aEgE @
o G
WA FEEED
‘gx o i ! _ ! &3 ¢ |
i 8 ; RC12 RD4 RE4 E
E% % ﬁz He13 i g a } A () =
EE G gj o g i ﬁ E RDO N EVYE=)
Cwy | RB14 RCl¢ RD6 ROLY RES RFg L
£at a (N :
%) @ | 815 RCl5 RD?  ROIS REZ |74 Microcontroller
G3 s » o -

F gz

i

su
==

PORTA) = o
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o

PORTC| 3l Z.

R

RFO| —‘-onx}

i
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| flow through an LED

RGC| ~ N Z RX
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8.9G6¥v¢€C) H

Figure 19-2: LEDs and port PORTB connection schematic
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20.0. Push Buttons

The logic state of all microcontroller input pins may be changed by means of push buttons. Jumper J15 is used to determine the logic
state to be applied to the desired microcontroller pin by pressing appropriate push button. The function of the protective resistor is to
limit the maximum current, thus preventing the development system and peripheral modules from being damaged in case a short circuit
occurs. If needed, advanced users may shorten this resistor using jumper J12. Right next to the push buttons, there is a RESET button
which is used to provide the MCLR pin with the microcontroller reset signal over the on-board programmer.

Top view Inside view

o L

i : -
- = Push buttons used for simulating

Bottomview  Side view input pins

£

'

e

L

18

Jumper J12 used to shorten
protective resistor

RESET button |

Jumper J15 used for selecting
logic state to be applied to the
pin by pressing push button

Figure 20-1: Push buttons

By pressing any button when jumper J15 is in the VCC-3.3 position, a logic one (3.3V) will be applied to the appropriate microcontroller
pin, as shown in Figure 20-2.

By pressing a push button, the appropriate pin will be driven high (1)

Eic: PIC32MX460F512L sav——

== RGY

ov

RBO

Figure 20-2: Push buttons and port PORTB connection schematic
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21.0. Input/Output Ports

Along the right side of the development system, there are twelve 10-pin connectors connected to the microcontroller’s 1/O ports. Pins
RBO, RB1 and mRST# are used for programming and therefore are not directly connected to the appropriate 10-pin connectors, but via
the programmer’s multiplexer. DIP switches SW1-SW11 enable each connector pin to be connected to one pull-up/pull-down resistor.
Whether pins of some port are to be connected to a pull-up or a pull-down resistor depends on the position of jumpers J1-J11.

PORTB 2x5 male connector

Jumper for pull-up/pull-

down resistor selection

Additional module connected

to PORTC

DIP switch to tum on pull-
up/pull-down resistors for

each port pin

Figure 21-1: 1/O ports

Figure 21-2: J9 in pull-down
position

2 %
Figure 21-3: J9 in pull-up
position

Port PORTB pins are connected to pull-down resistors

RBO

RB1

RB2

RB3

RB4

RB5

RB6

RB7

== RG8

=ux PIC32MX460F512L

= RGY

X,
RBO LD17 RN14

RB6; LD23

A
RB7 LD24

RBO RB1 RB2 RB3
T16 T17 T18 T19

RB5 RB6 RB7
T21 T22 T23

Figure 21-4: Port PORTB connection schematic
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@
§ Pull-up/pull-down resistors enable you to set the logic level on all microcontroller’s input pins when they are in idle state. Such level
depends on the position of the pull-up/pull-down jumper. The RD8 pin with the relevant DIP switch SW7, jumper J7 and RD8 push
button with jumper J15 are used here for the purpose of explaining the performance of pull-up/pull-down resistors. The principle of
their operation is the same as for all other microcontroller pins.

In order to enable the PORTD port pins to be
connected to pull-down resistors, it is necessary
to place jumper J7 in the Down position first.
This enables any PORTD port pin to be supplied
with a logic zero (0V) in idle state over jumper J7
and 8x10k resistor network. To provide the RD8
pin with such signal, it is necessary to set switch
P1 on the DIP switch SW7 to ON position.

= rer As a result, every time you press the RD8 push
=ver PIC32MX460F512L ) button, a logic one (3.3V) will appear on the RD8

== RGO

pin, provided that jumper J15 is placed in the
VCC-3.3 position.

o
vces

In order to enable port PORTD pins to be
connected to pull-up resistors and the port input
pins to be supplied with a logic zero (0), it is
necessary to place jumper J7 in the Up position
and jumper J15 in the GND position. This
enables any port PORTD input pin to be driven
high (3.3V) in idle state over the 10k resistor.

As a result, every time you press the RD8 push
button, a logic zero (0V) will appear on the RD8

EEE:LR PIC32MX460F512L pin, provided that the P1 switch is set to the ON
position.

o
vees

Figure 21-6: Jumper J7 in pull-up position and jumper J15 in pull-down position

In case that jumpers J7 and J15 have the same

7 N . .

VCe-33  VCG33 4., logic state, pressure on any button will not cause

' input pins to change their logic state.
up
pull D J7 J15

down ov >
|| —
I R .~

Figure 21-7: Jumpers J7 and J15 in the same position
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