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Product warranty or service will not be extended if the product is repaired, modified
or altered, unless such repair, modification or alteration is authorized in writing by
MikroElektronika.

MIKROELEKTRONIKA PROVIDE THIS MANUAL “AS IS” WITHOUT WARRANTY
OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED
TO THE IMPLIED WARRANTIES OR CONDITIONS OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PUROSE.

IN NO EVENT SHALL MIKROELEKTRONIKA, ITS DIRECTORS, OFFICERS,
EMPLOYEES OR DISTRIBUTORS BE LIABLE FOR ANY INDIRECT , SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES(INCLUDING DAMAGES FOR
LOSS OF PROFITS, LOSS OF BUSINESS, LOSS OF USE OR DATA, INTERRUP-
TION OF BUSINESS AND THE LIKE) EVEN IF MIKROELEKTRONIKA HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES ARISING FROM ANY
DEFECT OR ERROR IN THIS MANUAL OR PRODUCT.

SPECIFICATION AND INFORMATION CONTAINED IN THIS MANUAL ARE FUR-
NISHED FOR INTERNATIONAL USE ONLY, AND ARE SUBJECT TO CHANGE AT
ANY TIME WITHOUT NOTICE , AND SHOULD BE CONSTRUED AS A COMMIT-
MENT BY MIKROELEKTRONIKA

MikroElektronika assumes no responsibility or liability for any errors or inaccuracies
that may appear in this manual, including the product and software described in it.

Product and corporate names appearing in this manual may or may not be regis-
tered trademarks or copyrights of their respective companies, and are used only for
identification or explanation and to the owners benefit, without intent to infringe.
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CONNECTING THE SYSTEM

The development system box contains a development system, CD, USB cable and
serial cable.

Step no.1 Thefirst thing to do is to take the system out of a box. Unpack the USB cable and
connect it to the PC. Please use USB ports from the back of the PC, with direct con-
tact to the motherboard.

Step no.2 Connect the USB cable to the dsPICPRO board.
Step no.3 The PC will start the procedure for installing the USB driver for the on-board USB
2.0 programmer. Follow the procedure from the document ‘ Installing Driver for

USB programmer’ and install the USB driver.

Step no.4 Copy dsPICFLASH2.exe file to the folder of your choice. You can find thisfilein
the dsPICFLASH folder on the CD.

Step n0.5 Run and use dsPICFLASH2.exe as explained in the document ‘dsPICflash pro-
grammer’.

CONNECTING THE SYSTEM

After these 5 steps, your dsPICPRO is installed and ready for use. You should try
to read a program from the chip or to load an example from the examples folder.
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INTRODUCTION

The dsPICPRO development system is a full-featured development board for
Microchip dsPIC microcontrollers. It has been designed to allow students and engi-
neers to easily exercise and explore the capabilities of dsPIC microcontrollers. It
allows dsPIC microcontrollers to be interfaced with external circuits and a broad
range of periphera devices, allowing the user to concentrate on software develop-
ment.

Figure 1 illustrates the devel opment board. On a silkscreen, there are identification
marks beside each component. These marks describe connections to the microcon-
troller, operation modes, and provide some useful notes. The need for additional
schematics is minimized as al the information is printed on the board.

dsPICPRO development board

INTRODUCTION
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SWITCHES

The dsPICPRO development board features many peripherial devices. In order to
enabl e these devices before programming, you need to check if appropriate jJumpers
or switches have been properly set.

Switches are devices that have two positions - ON and OFF, which have a role to
establish or break a connection between two contacts.

SWITCHES

The first switch, SW1, is used to enable LEDs connected to ports RB_L, RB_H,
RD_L, RD_H, RF and RG. For example, if switch RB_L is OFF, al RB lower
LED’swill be turned off.

The switches SW2 and SW3 are used to enable connections between various
peripheral devices and microcontroller pins.

For example, SW2 and SW3, enables a connection between the microcontroller
pins and temperature sensor, programmable gain amplifier (PGA), real time clock
(RTC), RS-485 communication etc.

“og| @@

Group of 8 switches

i Switches 1-6 are ON, and
—ii/ other switches are OFF
—E&—

—E&S—

—
[ ] ]Switchis ON —EOT03)—

[T Switch is OFF —(OI08—
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JUMPERS

Jumpers, like switches, can break or establish a connection between two points.
Beneath the plastic cover of the jumper is a metal contact, which makes a connec-
tion when the jumper is placed between two disconnected pins.

Jumpers are used as a selector between two possible connections using a three pin
connector. Asillustrated in Fig. 3, middle connector can be connected to the left or
right pin, depending on the jumper’s position.

JUMPERS

Figure 3.

_ 000 All lines are disconneced @O

Jumper as a

multiplexer ‘
E Left line is selected _!_'? ________

@] Right line is selected @ - ?_
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MCU CARD

The dsPICPRO development board have a 80-pin MCU Card as shown on the fol-
lowing picture:

MCU CARD
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When you are placing MCU Card on the dsPICPRO MCU socket you must follow
these steps:

Step no.1

If there is aready MCU Card
placed on dsPICPRO, you must
remove it by slowly pulling it up.

MCU CARD

Step no.2

Label on the MCU Card must
be at the upper-left corner as it
is drawn on the dsPICPRO
board.

Step no.3

When MCU Card is on the place,
push it down by applying the
pressure on all edges at the same
time.

dsPICPRO @MIKHUE[EKIMNIKA SOFTWARE AND HARDWARE SOLUTIONS FOR THE EMBEDDED WORLD
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The microcontroller’s pins are routed to various peripheriad s asillustrated in Fig.5. All ports have
direct connections to Direct Port Access connectors. Such connectors are typically used for con-
necting external peripherials to the board, or for providing useful points for connecting digital
logic probes.

All ports are connected to LEDSs, push-button switches and pull-up/down resistors , which allow
for easy digital pin state monitoring and testing.

Some of the pins are connected to other peripherials such as the DS1820 temperature sensor, RS-
232 communication, LCD, etc.

MCU CARD

PortB low

dsPIC30FXXXX

0SC2
‘OSC1/CLKI
Vdd

qouooroouoorororrooD




MieEEL e Tancs dsPICPRO User's Manual

TOOLS

POWER SUPPLY

As a power supply source, users can select either a regulated supply from USB
cable (default) or an external non-regulated power supply.

In case of the USB power supply, the system sholud be connected to a PC using the
USB programming cable and jumper J1 should be set in the upper position.

In case of an external power supply, the dsPICPRO board produces +5V using an
LM7805 voltage regulator. The external power supply can be AC or DC, with a
voltage between 9V and 16 V, and jumper J1 should be set in the lower position. In
Fig. 7 you can see the USB (l€eft) and power supply (right) connectors.

Power supply select jumper

SV (=IVAN USB and power supply connectors

N8 J1 in the lower
position: system
will take power
from the external
¥, AC/DC power
adapter.

Y J1inthe upper
position: system
will take power

Y ¥ 7
- / p
a 4 .‘

from the USB
cable. M

EXT m usp’ External Power Supply

—
EXT use USB Power Supply

o

8-12V (AC/DC) \

+

71Vin Vout— ’ L vcc
GND D-
==
I SaonE T TouF I Soonr Jj GND
Sle[PIREN  J1 is set to USB power supply vce vy

POWER SUPPLY
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ON-BOARD USB PROGRAMMER

There is no need for the use of external
equipment during programming, as the
dsPICPRO development system has its
own on-board USB programmer.

All you need to do is connect the system
to a PC using the USB cable. Then, load
your program into the microcontroller
via the dsPICFLASH2 programming
software, which is supplied with the

ON BOARD UsB PROGRAMMER

board. _ ] L
SR I On-Board USB programmer
vcec VCC cn2
? 1
vee POWER . 3 ;g-;c
* i”* usB
¥ IGND
vce - =
usB
S22 35: 2885883253885 CoN
00pEE RRrx>>RRRR5ERER =
= [RG15 RC14 (=
g =15 =
= H |res S SWITCH
—] |[RC4 RD10 | f—
— [RG6 RD9 |
=} [RG7 RD8 | =
—} [RG8 RA15 | O
MCLR RA14 [
S dsPIC3OFXXXX o (B
—} |Vvdd OSC1/CLKI | =
—} [RA12 vdd | 4
2] 0 = ILGE RG2 [ O
o —— =] |r8s RG3 |5
[l o ] |RB4 RF6 | 2
xlo § =] |r83 rRF7 |5
=] —} [RB2 RF8 | =
- RB1 RF2 | O
RBO RF3 [ 'U :
er228 gua S ,oNRERIR =)
L CERREE R OmX
- = Uorrorrrroirirrrrroro "_Q, o0
0 D =h
a
= 3 g2
=
e w
w
TO PERIPHERALS
ON DEVELOPMENT BOARD

S[VI=REON Switch scheme
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LIGHT EMITTING DIODES

Light Emitting Diodes (LEDSs) are the most commonly used components, usually for
displaying pin'sdigital state. The dsPICPRO have 48 LEDsthat are connected to the
microcontroller’s ports RB low, RB high, RD low, RD high, RF and RG.

LED’S

RB_H |
RO_L |
RO_H |

LEDs RF

LEDs R6
LCD-BCK [y
CFCD [

Light Emitting Diodes

E «..
L b
- \.'/\‘\.c

Each group of eight LEDs can be enabled or disabled using switch SW1, as shown
inFig. 11.

Fig. 12. illustrates the connection of a LEDs to lower PortB of the microcontroller.
A resistor is used in series with the LED to limit the LED's current. In this case the
resistor'svalueis 1K.
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All LEDs from one port are connected to a common point through these resistors,
which can then be connected or disconnected to ground by the corresponding switch
on SWL1. The LEDs are enabled when connected to a ground and will display the
state of the corresponding microcontroller pin; otherwise the LEDs will always be
off, no matter what the pin state is, because no current can flow through it.

LED’S

S I=F88 LED schematic

SW1

BN o)
N

LEDs RB_Low
LEDs RB_High
LEDs RD_Low
LEDs RD_High
LEDs RF
LEDs RG

RB7

RB6

RN1

RB5

& & &

o o bW
/; 2
A A
o
%) 'S

B

®

© (oo |~
7
A
@
N

&
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PUSH BUTTONS

The dsPICPRO has 48 push buttons, which
can be used to provide digital inputs to the
microcontroller's ports. There is also one
push button that acts as a RESET (Figure
13).

PUSH BUTTONS

Reset button [{F[e|ENE=RECH

Jumper J10 (zoomed on the figure
14) determines whether a button
press will bring logical zero or 1og-
ical one to the appropriate pin.

eyl Figure 14.

Buttons connection to ports RB_Low, RB_High, RD_L ow, RD_High, RF and RG
is shown in Fig. 15. In this example, the buttons are connected to +5V. In order to
detect a button state, pull-up or pull-down resistors should be used.
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Which one of those two, depends on how J10 is set. It isillustrated on the next page.
For the example shown in Fig. 15, pull-down resistors would be required.

BUTTONS

PORTB low PORTB high| PORTD low PORTD high PORTF |, _-.FPORTC__|,

[ i [ i [ me========- mr pems=—————— ] [ I T 1
1 1 H H 1 1 [ [ H 1 H
! ! —_ RBB,E i —_ RDO i ! i RDB |1 ! 1 RFO i ! P RGO,E

1 1 [ 1 1 1
1 1 1 H 1 1 1 1 H 1 H
! ! —1_ RB9 E E — RD1 E ! -1 RD9 : ! — RF1 E ! -1 RG1 E
H H 1 H 1 : : : 1 H 1
E E —1_ RB10Q, i E —_ RD2 i ' s RD1Y ! ! — RFz,i E — RG2 i
[ 1 H H H : 1 1 H [ H
i i — RB11 E i — RD3 | ! ! —— RD11 i i —_ RF3,E i — Res,i

1 [ 4 1 1 1 1
1 1 1 1 1 1 1 1 H 1
E ! — RB12 E E — RD4 /! ! RD1y 1 ! — RF4 E ! RG1 E

1 [ 4 1 1 1 1
1 1 1 : 1 1 1 1 1 H 1
! ! —1_ RB13 E ! —i  RD5 E E RD13{ 1 ! ——  RF5 E ! Ty RG1;«E

1 1 1 1 1
1 [ 1 1 h 1 1
; PV WP R P S Y HI R S

1

; ; P wr )t P P | e
: : i RB15, : : o H : —i. RD15, : : —i— RF7 : : :

1 1 H 1 1 1 1 1
i ) NSNS S T VNN R 1 AV R AR S N A

/ vce
+5V is connected
g
=
+5V and 0V

are disconnected 0Vis connected

SOIENES Buttons schematic K || 3325383355435 85252;
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In the case of Fig. 16 the pull-up
resistor pulls the microcontroller
port pinto +5V when the buttonis Porte Low__ || ] pull-up
not pressed. A button press causes

the port pin to be connected to =
ground (J10 is in the lower posi-
tion). Thus, only when the button
is pressed will the microcontroller
sense alogical zero; otherwisethe
pin state will always be logica
one.

vce

BUTTONS

dsPIC30FXXXX

OSC1/

0o000onnonnnonn

RB3

E Ov while pressed

8
IH.P—;D
I

ST [EIE=RIESE Button with pull-up resistor

In the case of Fig. 17 the pull-
down resistor pulls the microcon-
troller port pin to ground when the PortB Low
button is not pressed. A button
press causes the port pin to be
connected to +5V (J10 is in the
upper position). Thus, only when
the button is pressed will the
microcontro'ller sense a Iogiqal [E cBa
one; otherwise the pin state will

always be logical zero.

000000000000ong

vce

[
i

5v while pressed
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GRAPHIC LCD

The Graphic LCD (GLCD) alows advanced visual messages to be displayed.
While a character LCD can display only aphanumeric characters, a GLCD can be
used to display messages in the form of drawings and bitmaps. The most common-
ly used graphic LCD has a screen resolution of 128x64 pixels. Before a GLCD is
connected, the user needs to set jumper J23 (Fig. 18) to the right-hand position. The
GLCD’s contrast can be adjusted using potentiometer P1. Jumper J23 and poten-
tiometer P3 are placed on the area of the GLCD. When GLCD is on place you can
adjust contrast through the hole from other side of development board.

Figure 18. [gelkei)

GRAPHIC LCD 128X64

When GLCD is on place you can
adjust contrast through the hole
from other side of development
board.

1 MIKROELEKTRONIKA SOFTWARE AND HARDWARE SOLUTIONS FOR THE EMBEDDED WORLD RafH=d(@=1={0) E
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In order to enable GLCD,
jumper J23 should be set to
the position labeled as

GRAPH.
LCD8 contrast \
Vee selected
(=] =]
GRAPH. | .5 E] =
Contrast E] o
E vce Adjustment GLCD contrast GLCD and LCD8
selected contrast deselected
o1 v VCcC
o
CHAR. K| vee 2 2
|1
vcc

= EEEEEEEEEEFEEEEEEEEE
@

GRAPHIC LCD 1.28X64

dsPIC30FXXXX

0SCH.

SHGIEIEENECE]  GLCD schematic
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LCD 2X16

When using a character LCD, it should be placed on the GLCD connector. Since
GLCD connector has 20 pins and the character LCD has only 14 pins, special atten-
tion is required when placing the LCD. Otherwise the LCD can be permanently
damaged. The LCD must be placed in the marked position with two free pins to the
left and four free pins to the right. When you add or remove LCD be sure that the
power supply is off.

LCD 2X16

LCD 2x16

Before adding the LCD, set jumper J23 to the left-hand position, labeled as CHAR.
The LCD's contrast can be adjusted using potentiometer P1. Jumper J23 and poten-
tiometer P3 are placed on the area of the GLCD. When GLCD is on place you can
adjust contrast through the hole from other side of development board.

2@ MIKROELEKTRONIKA SOFTWARE AND HARDWARE SOLUTIONS FOR THE EMBEDDED WORLD NefS=i(@=l={0} E
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In order to enable LCD, ) . 21 @
jumper J23 should be set to LCD 8-bit mode schematic |Lgie AR —
the position labeled as
CHAR. X
LCDS8 contrast \ @
Vee selected
GRAPH. m @)
J23 =]
Contrast E] =] 'J
veec Adjustment GLCD contrast GLCD and LCD8
E selected contrast deselected
vce
P1 Vo (o]
CHAR. K| Leave four
vee «— freepinsto

the right side

= EEECEEEEEEEEEE

Leave two free
pins to the left side

o

SN E7 | CD shown from back

This schematic shows the connection
for LCD in 8-bit mode. Only difference for
connection of LCD in 4-bit mode is that LCD

use only DO-D4 data lines.
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RS-232 COMMUNICATION

RS-232 communi cation enables point-to-point data transfer. It is commonly used in
data acquisition applications, for the transfer of data between the microcontroller
and aPC. Since the voltage levels of amicrocontroller and PC are not directly com-
patible with each other, alevel transition buffer such asthe MAX232 must be used.

RS 232 COMMUNICATION

RS232 connectors

dsPICPRO devel opment board have two RS-232 communication devices, RS232-A
and RS232-B. In order to provide amore flexible system, the microcontroller is con-
nected to the MAX232 through jumpers. First two jumpers J2 and J3 are used to
connect Rx and Tx lines from microcontroller to RS232-A port, and second two
jumpers J4 and J5 for connecting Rx and Tx lines to RS232-B.
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RS-232 50l6l8
CON O/(LOOO$5 O

CONNECT Receive
MCU TO PC data (Rx)

SERIAL O
CABLE >

«— )
CONNECT Send
PC TO MCU
Data (Tx)
RS232-A CN3
CON SUB-D % vee

1
6
2
7
3
8
4
9
5

RS 232 COMMUNICATION

RS232-Ais RS232-Ais

: 158 2F disconnected connected
ul
T 5. vcC \ 1

dsPIC30FXXXX

|
[ ua c 342 J3a2
1 {] g1+ & voc[}—18 il | =i}
oo (2 e 2 o1 2 DD
u Ll—‘—i[ c1- > T1OUT]:—:
EN c2+ RIN}—— —
1ouF "= 5 ¢, X riout[} 12
—sfvs- N 11|N]L
74 w 10
'rzourN N & | ercSBgweSt,poto¥2=2
E10 8 akzm R20UT(} ]
10qui 2 M Rx
RS232-A ﬁ Tx

Connection between microcontroller and a PC: RS232-A
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PC

RS-232 o 61
CON O/ (.L QQOQs O
T CONNECT Receive

MCU TO PC data (Rx)
s D
CABLE

CONNECT b g
Send
PCTOM
¢ Tomey Data (Tx)
RS232-B CN4
CON SUB-D 9p vce
O

RS 232 COMMUNICATION

RS232-Bis RS232-Bis

10u
1. vec \ )
us J5J4  J5 44
1—[ c1+ vee[ (=] [=]
mEI]g-E L2 _{lvse = oo 14 ala
i c1- > T10UT| 3
E15 c2+ R1IN| —
10uFL|_‘—5[ c2- x riout[ 12
—vas- 8 TN
7 [TzouTN T ﬁm
8 {] r2n R20UT] } 9
E14
10u|=Jj Ja M Rx
RS232-B l-'
Tx
—

Connection between microcontroller and a PC: RS232-B
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RS-485 COMMUNICATION

RS-485 communication enables point-to-point and point-to-multipoint data trans-
fer. It iscommonly used for datatransfer between several microcontrollers. LTC485
interface tranciever is used for transforming signal from microcontroller’'s Rx and
Tx linesto differential signal on A and B output lines.

SIOIIEER2IA RS-485 connector

RS-485 connector

RS 485 COMMUNICATION

dsPICPRO development board have one RS-485 communication device. In order to
provide a more flexible system, the microcontroller is connected to the LTC485
through three switches on SW3. Switches 2, 3 and 4 are used to connect Rt, Tx and
Rx lines from microcontroller to RS-485 port.

LTC485 and RS-485 connector [NEIsIVI{=N24

LTC485 chip
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Z
O
B:.
<
>
Z.
2
<« S
=
O
O
L9
%‘5
v)
oz

STe[UI=R2 8 RS-485 schematic and connection to other RS-485 modules

vcc
N § CN5
RO vee B-485

RE =
DE Af———v0 |«

DI GND A'485
LTC485

dsPIC30FXXXX

[

— 2nd RS-485
MODULE

3rd RS-485
MODULE

Figure 29.
RS-485 switches on SW3
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CAN

CAN (Controller Area Network) isaseria network that was originally designed for
the automotive industry, but has also become a popular busin industrial automation
as well as other applications. CAN is the network established among microcon-
trollers. It is a two-wire, half-duplex, high-speed network system. Half-duplex
means that microcontroller can send and receive data, but only one way at atime.

SHIeEIE=REI0lN CAN connectors

connector CAN2

connector

dsPICPRO development board have two CAN communication devices. In order to
provide amore flexible system, the microcontroller is connected to the PCA82C250
through two jumpers for every CAN communication device. Jumpers J8 and J9 are
used to connect Tx and Rx lines from microcontroller (pins RG1 and RGO) to
CANL. Jumpers J6 and J7 are used to connect Tx and Rx lines from microcontroller

(pins RF1 and RFOQ) to CAN2.
CAN connectors and jumpers

T

W
A, s
.~

Rl

F 4

CAN
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CAN1 CAN1 .
Enabled Disabled Wlth twp CAN 'com-
: muni cation devices Z
S [SI=Rel 2 CAN schematic c == yOU can create two
- = separated networks. E()
‘Z/ R17
_ u7 10
RH & {10 N Rs
Tx M J6 I—ﬂGND CANH
vcc CANL
R 65109 oo e
Rx J7 CABaC
vee PCA82C250 B
R18
_ us 10
Re1 & {] o N~ ks CN7
Tx M J8 I—ﬂGND CANH ]& e .
vee  CANL[}—n <
RGO m ,_H RXD Vref [] CAN2-L L ©
Rx J9 CAB2C
\ vee PCA82C250
] 00
dsPIC30FXXXX = — 2cliCAN2
Vcco 1 CAN2 CAN2 MODULE
Enabled Disabled

2nd CAN1
MODULE




MieEEL e Tancs dsPICPRO User's Manual

TOOLS

DS1820 DIGITAL THERMOMETER

The DS1820 digital thermometer is
well suited to environmental tempera-
ture measurement, having a tempera-
ture range of -55C to 125C and an
accuracy of +/-0.5C. It must be placed
correctly in the 3-pin socket provided
on the dsPICPRO, with its rounded side
to the bottom, as marked on the board.
Otherwise the DS1820 could be perma-
nently damaged. In order to work,
DS1820 must be connected to micro-

7SN . controller’'s RD6 pin, by enabling
RDS i a&F\ : . switch 1 on SW3.

Figure 33. [slsik:rl

There is a mark in
the form of half-circle
for proper orientation
of DS1820 sensor.

Sle[U[=Rel8 DS1820 Schematic

125°C

DIGITAL THERMOMETER DS1820

-

-

DS1820

rrrrrrrrrirrrroooog
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A-D CONVERTER INPUT

dsPICPRO development board have eight analogue signal inputs for working with
ADC. One of that inputs, potentiometer P2, is active when switch 3 on SW2 is
enabled and gives analogue signal to microcontroller’'s RB10 pin. Potentiometer
analogue output is in the range of OV to 5V as drawn on the board.

Jumpers J21 and J22,
PGAL1l and PGA2

Jumpers J21 and J22 for
21 connecting RB8 and
RB9 directly to microcon-
122 troller or through PGAl
and PGA2

A D CONVERTER INPUT

Connectors for analogue input are placed
on the upper-right side of development
board. Inputs AN10 to AN15 are connect-
ed directly to microcontroller RB10 to
RB15 pins. Inputs AN8 and AN9 are con-
nected to microcontroller RB8 and RB9
pins through jumpers J21 and J22, respec-
tively. If jJumpers J21 and J22 are placed on
the left-hand position, then AN8 and AN9

are connected directly to pins RB8 and Fiaure 36
RB9, but if placed to the righ-hand position
than AN8 and AN9 are connected to PGA Potentiometer P2

(Programmabile Gain Amplifier).
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Both PGA integrated circuits (MCP6S22) are connected to microcontroller through
SPI communication and have CSsignal (Chip Select). In order to work properly, SPI
communication must be enabled by setting switches 5 and 6 on SW3 in ON posi-
tion (needs only SCK and MOSI because PGA only receives data from microcon-
troller - data about amount of gain that will be applied to input signal). Also, PGA-
CS1 and PGA-CS2 must be enabled (switches 4 and 5 on SW2). In order to meas-
ure an analogue signal without interference, the pull-up/down jumper should be
removed from PORTB high. In this way high pins of PORTB remain floating.

OUTPUT

SR Analogue input connectors

Complete A-D Converter input schematic, along with PGA, is shown on the next
page.

A D CONVERTER INPUT
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A-D Converter input schematic [le[EIg=ReteR B:'
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D-A CONVERTER OUTPUT

DsPICPRO development board have DAC
(Digital-to-Analogue Converter) that can sim-
ulate analogue output from 0-5V or from O-
4.096V depending of voltage reference. DAC-
LD# and DAC-CS# pins must be connected
from microcontroller to DAC, which is estab-
lished by putting switches 7 and 8 on SW2 in
ON position. Also reference must be chosen by
placing jumper J20 in desired position (refer-
ence voltage 5V or 4.096V). DAC use SPI
communication so sitches 5 and 6 on SW3
must be enabled. D-A Converter [N ls{V|g=reiek

N Vref line is
STe[0I=RAI0l8 D-A Converter vee connected
[
J20 =
C — [i] =

Vcc line is All lines are
disconnected
R27 connected
VIN 1 3 vout

D A CONVERTER OUTPUT
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U9 CNg
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DIRECT PORT ACCESS

All microcontroller input/output pins can be accessed via connectors placed along
the right-hand side of the board. For each of the ports PORTA, PORTB low,
PORTB high, PORTC, PORTD low, PORTD high, PORTF, PORTG low and
PORTG high there is one 10-pin connector providing Vdd, GND and up to eight
port pins.

These connectors can be used for system expansion with external boards such as
Serial GLCD, IrDA, Compact Flash, RS-485, etc. Ensure that the on-board periph-
erials are diconnected from microcontroller by setting the appropriate jumpers or
switches, while external peripherals are using the same pins. The connectors can
also be used for attaching logic probes or other test equipment.

Direct port access connectors
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vcc

J15
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Figure 42. 3 j Pull-up line is
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COMPACT FLASH

Compact Flash is a small removable mass storage device. The application of
Compact Flash include digital cameras, digital music players, desktop computers,
handheld PCs, personal communicators, Palm PCs, Auto PCs etc. so you can easily
exchange data from them and dsPICPRO development board. Compact Flash have
non-volatile storage solution that does not require a battery to retain dataindefinite-

ly.

COMPACT FLASH

Compact Flash

In order to detect when Compact Flash card is inserted, CFCD line is pulled high
and it must be connected to microcontroller’s pin RG15 by placing switch 8 on SW1
in ON position. When Compact Flash card isinserted it drops CFCD level low and
it can be detected by microcontroller. Compact Flash schematic is shown on Figure
44,
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REAL TIME CLOCK (RTC)

In many hardware projects there are needs for
real time clock or delay source. Such devices
as clocks, timers, etc. are impossible to prod-
uct without knowledge of exact time. Real
Time Clock on dsPICPRO development board
isPCF8583P, and it use | 2C serial communica-
tion to exchange informations with microcon-
troller. Also, it has one interrupt output. In
order to work properly, both interupt and 12C
communication lines must be connected to
microcontroller by placing switch 6 on SW2,

S - s 5
, and switches 7 and 8 on SW3 in ON position.
S O[OIEERAEST Real Time Clock
vce vcc
o)

REAL TIME CLOCK (RTC)
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If you are experiencing problems with any
of our products or you just want additional
information, please let us know. We are
committed to meet every your need.

Technical Support :
support@mikroe.com

If you have any other question, comment
or a business proposal, please contact us:

E-mail: office@mikroe.com
Web: www.mikroe.com




