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Introduction

This is a revision (Rev1-1) of the PIC Training system that was a NSF CCLI
funded project to address the hands-on distance learning needs in
microprocessor/ microcontroller related courses with a research team designing
a low cost training system with supporting instructional materials to assist the
teaching of these concepts. Individual laboratory activities are being developed
to reinforce student learning and skill development in programming concepts.
This basic system format eventually will support an array of technology courses.
This project involves two community colleges, Blue Ridge Community College
(BRCC), VA, Tidewater Community College (TCC), VA, and a four-year university,
Old Dominion University (ODU), VA, Wayne State University (WSU), and California
State University-Fresno (CSUF) in a collaborative research team to design and
develop a specific PIC microcontroller training system with customized designed
software and curriculum materials to support related engineering technology
courses. The functions of the hardware and software cover different areas of
engineering technology courses and majors to maximize the use of the system.

Special thanks to Mr. Marc
McComb, Academic Program
Engineer at Microchip Inc., who has ﬁ M|CH°CH|p
supported all the Microchip products s

used in this system. Academic Partner

Training System Operations Overview

These training system operations are classified in hardware and software
categories.

Hardware: There many elements such as LED drivers, DIP switch inputs, 7-
segment connections & drivers, Max232 configurations, DAC
connection, EEPROM connections, 2.4 GHZ MRF24J40MA RF module,
SPIl interface, LCD connections, 3*4 keypad pins pull up, DB25 Parallel
port I/O buffered interface connections, optical isolator connections,
power FET configurations, and 8 bit SPDT hardware switch debounce
are already done on the PCB (Printed Circuit Board). Users are only



required to use proper interface between the PIC microcontroller pins
and available modules on board to do the desired experimentations.
The hardware operations and pin description is detailed in the
“Hardware Operation” section.

The physical orientation of all the connectors on the PCB are exactly the same as
presented in the following graphic symbols.

Software: There are two kinds of software that can run on this training system.
The “PICKIT2” that is downloadable from www.microchip.com/pickit2
runs on a PC USB port and its operations are detailed in the first part
of “Software Operation” section.

The other software is “ICPROG” that is downloadable from
www.ic-prog.com/index1.htm runs on a PC DB25 parallel port. The
operation is also introduced in the second part of “Software
Operation” section.

PCI MCU Programming mode vs. Operation mode:

This PIC Training System is capable to program and re-program the PIC MCU that
stays in the 40 Pin ZIF socket and running user’s operation software without relocating
the MCU. Here are the ways of exchange between these programming and operation
modes:

Programming:

1. Place the MCU (notch mark placed against to the top, see Page #5) properly in the
40Pin ZIF socket and lock it with the arm down.

2. Set the package selection switches (S1) as following, also see S1 switch on Page
# 8.
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3. Set the S4 switch properly for target MCU in programming/re-programming
operation mode, also see S4 switch on Page # 9.
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(2) SW1 on & SW2 off &
Use with 28 or 40 Pin PIC
Programming

PROG OPER SW

4. Connect USB cable to USB connector X1.
5. Connect the power to J1 power jack.
6. Run PICKT2 or MPLAB software



7. The software should recognize the target MCU in the 40Pin ZIF socket.
8. From here you can Import the .HEX file then click Write to program the MCU.

Normal Operation:

1. Set S1 and S4 on/off for normal/evaluation operation as following:

S4: SW1 on & SW2
on = Use with all
18 Pin PIC Normal
Operations

S4: SW1 on & SW2
on = Use with all
28 & 40 Pin PIC
Normal Operations
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2. Simple press the S2 (for 18 pin PIC) or S3 (for 28 or 40 pin PIC) reset switch, the
MCU should boot and run the loaded source code (your .HEX file).

Re-programming:

1. Leave S1 package selection switches unchanged and set S4 for different PIC

programming settings as:

(1) SW1 off & SW2 on = Use with 18 Pin PIC Programming
(2)SW1 on & SW2 off = Use with 28 or 40 Pin PIC Programming

2. Under PICKIT2 “Tools” manual, select “Check Communication”. This should stop

the operation mode of the MCU and force it in programming mode. The software

should recognize the target MCU in the ZIF socket.
3. Ifis not successful, press and hold the RESET switch (S2 for 18 Pin PIC or S3 for

28 or 40 Pin PIC) do it again, then the PICKIT2 should recognize the target MCU.



4. If the target MCU still can NOT be recognized, check/do the following:
(1) Make sure your application interfaces are not pulled the RB6 and RB7 1/O pins
down.
(2) If they are, then your choices are

(a) Press and hold the RESET switch (S2 for 18 Pin PIC or S3 for 28 or 40 Pin
PIC), then click the “Check Communication” make sure the target MCU is
recognized by the software, the re-program the MCU in following step #5,
after it is done, then power down reconnect the RB6 and RB7 interfaces, then
power up. The system should run with your new .HEX file, ignore a signal if it
says “Verification Failed”.

(b) Power down the system, disconnect the RB6 and RB7 interfaces, power up
then click the “Check Communication” make sure the target MCU is
recognized by the software, the re-program the MCU in following step #5,
after it is done, then power down reconnect the RB6 and RB interfaces, then
power up. The system should run with your new .HEX file, ignore a signal if it
says “Verification Failed”.

(c) Power down the system, disconnect the OSC1 and OSC2 resonator interface
between SV4 and MCU oscillator pins, power up the system, then click the
“Check Communication” make sure the target MCU is recognized by the
software, the re-program the MCU in following step #5, after it is done, then
power down reconnect the OSC1 and OSC2 interfaces, then power up. The
system should run with your new .HEX file, ignore a signal if it says
“Verification Failed”.

5. Press and hold the RESET switch (S2 for 18 Pin PIC or S3 for 28 or 40 Pin
PIC), under the main manual “File”, select “Import Hex”, choose the proper .HEX
file then click on “Write” to re-program the target MCU. At this point you may
encounter a verification fail, but the .HEX should be already programmed and the
MCU should start running with your new code. Ignore a signal if it says “Verification
Failed”.




Hardware Operation

ing:

is presented as follow
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The PCB layout of all the electronic components
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Low Power Section

1. 40Pin ZIF Socket (IC4): It is a universal zero insertion force (ZIF) socket that is
to host different DIP pin package PIC microcontroller for programming. The
position of different pin package is to place the PIC direct against top (the
movable arm side), the notch mark should be facing toward the top. The
following is a graphic illustration:

40 Pin ZIF Socket
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2. Power Jack Connector (J1): It takes either DC or AC power (9V-14V) from a
wall mount plug in power supply. The board has a bridge rectifier to take any
power and regulates a +5V for normal MPU operation and a +12V for flash and
EEPROM memories programming needs. A wall mount power supply is
included in the package.

Note: The polarity on the power jack plug make no difference to the trainer

borad.

3. Package Selection DIP Switch (PACKAGE SW, S1): This 10 positions DIP
switch is used to selection different DIP pin package PIC for programming.
The following are the choices:

The S1 controls are:

PACKAGE_SW
o e e ] e I R | ,
18 Pin PIC: 1-5 Off & 6-18 On
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Note: Be sure the power plug is disconnected before changing any setting on this
DIP switch.
The S1 controls are:
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28/40 Pin PIC: 1-5 On & 6-10 Off

4. Programming and Operation Selection DIP Switch (PROG OPER SW, S4):
This 2 positions DIP switch is used for programming operation of the target
PIC that is inserted in the ZIF socket. The following are the choices:

The S4 controls are:



NO

Use with 18 Pin PIC
Programming

S4
—_—
(1) SW1 off & SW2 on S I

PROG_OPER SW
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PROG_OPER SW

Normal Operation:
Set S1 and S4 on/off as following:
Use with 18 Pin PIC

$1

NO

Ol ]
o[ 1
~ .
o 1l
o[ 1E
ol 'mEm

S4
—>
SEEE
N -
~ ]

PROG_OPER SW



Use with 28 or 40 Pin PIC
S1 S4
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PROG OPER SW

Note: The power should be disconnected before changing any of the switches.

5. RESET Switch or 18 Pin PIC (S2):
This the MCLR pin connection to the 18 pin PIC for any system RESET needs.
The circuit is configured as:

UDD_4
Py NF\QA?F UPP_418P

cy 470

P~
8.1ufF

6. RESET Switch or 28 or 40 Pin PIC (S3):
This the MCLR pin connection to the 18 pin PIC for any system RESET needs.
The circuit is configured as:

10



UDD_5

|5 UPP_4@P
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7. 8 Positions DIP Digital Input Switch (S13): This provides 8 bits input to any
experimental circuit.

The S$13 pin connections are:
+5U

N
| RN3 10K UP
[
AN DIP Switch#1 = 10K Pull up to +5V
DIP Switch#2 = 10K Pull up to +5V
DIP Switch#3 = 10K Pull up to +5V
DIP Switch#4 = 10K Pull up to +5V
DIP Switch#5 = 10K Pull up to +5V
DIP Switch#6 = 10K Pull up to +5V
MR RED DIP Switch #7 2 10K Pull up to +5V
élg E| H H H H ﬂ H ﬂ DIP Switch#8 = 10K Pull up to +5V

GND

8. IRQ Switch 0 (S14): This SPDT switch (with C, NC, & NO) provides the interrupt
signal to any experimental circuit. There is no hardware debounce and resistor
pull up or pull down, it is user’s responsibility to add external component to
use this switch.

9. IRQ Switch 1 (S15): This SPDT switch (with C, NC, & NO) provides the interrupt
signal to any experimental circuit. There is no hardware debounce and resistor
pull up or pull down, it is user’s responsibility to add external component to
use this switch.

10.LCD Module Connector (SV1): It is used for 14 pin LCD module connection, all
the 14 pin connections are available through LCD interface (X29, See Page
#21) that is place by the side of the 2.2”*6.5” breadboard. The LCD module is
included in the package.

11



11.

12.

The SV1 pins connections are:

SV1

Pin#1 = VDD == +5V
14@ @1'4 Pin#2 = VSS == Gnd
J Pin#3 = LCD_RS
Pin#4 = LCD_V
z12e) (o1 Pin zs > LgD_EO
Z —_—
1@ @9 Pin#6 = LCD_R/W
O :
3 Z Pin#7 =  LCD_D1
|8® @ | Pin# =  LCD_DO
o Pin#9 = LCD D3
C_IJ 6@ @5 Pin#10 2  LCD_D2
@ @ Pin#11 =  LCD_D5
4 3 Pin#12 & LCD_D4
Pin#13 =&  LCD_D7
2(2) (&)1 Pin#14 & LCD_D6

3*4 Keypad Connector (SV2): It is used for a 3*4 or 4*4 matrix keypad
connection, all 12 pins are pull high through 10K resistors. The keypad should
be directly inserted into this connection socket. This keypad interface is
available on X4 (See Page #12) in-line female socket connector. The 3*4
keypad is included in the package.

The SV2 pins connections are:

200000000

5 4 3 2
3*4 KEYPAD_CONN

Pin#1 = 10K Pull up to +5V
Pin#2 = 10K Pull up to +5V
Pin#3 = 10K Pull up to +5V
Pin#4 = 10K Pull up to +5V
Pin#5 = 10K Pull up to +5V
Pin#6 = 10K Pull up to +5V
Pin#7 = 10K Pull up to +5V
Pin#8 = 10K Pull up to +5V

I/O Connector (SV3): An I/O expansion port that takes all the 1/0 pins off the

DB25 for future modular board expansion. Its associated interface is available
on X38 (I0_0to 10_7) & X31 (IN_3 to IN_7) in-line female socket connectors.

12



The SV3 pins connections are:

SV3

/O_CONN

OIIBIOIOIGI

Pin #1
Pin #2
Pin #3
Pin #4
Pin #5
Pin #6
Pin #7

oiSlololololo

A AR A A4

10_0
10_1
0_2
I0_3
I0_4
I0_5
I0_6

Pin #8

Pin #9

Pin #10
Pin #11
Pin #12
Pin #13
Pin #14

A AR A A A

10 7
IN_3
IN.5
IN_6
IN_7
Gnd
+5V

13.Resonator Interface Connector (SV4): This is an interface for those MCUs

(PIC16F84A, PIC16F877A) that need external clock signal to be built with
experimental circuit on the 2.2”*6.5” breadboard. The center Gnd pin already
wired to the system Gnd trace.

The SV4 pins connections are:

RESONATOR_INTER

Pin#1 = OSC1 ==

Resonator Pin 1

Pin#2 = Gnd ==

Resonator Center Pin

Pin#3 = O0OSC2 ==

Resonator Pin 2

14. MRF24J40MA 2.4 GHz Module Sockets (SV5 & SV6): This a combination of SV5

& SV6 sockets for MRF24J40MA module connection. There is only one
orientation of the module that is its antenna has to point out of the PIC Trainer
board. The available interface connector is on X36 (See Page #24)

This is an actual picture of this MRF24JMA, 2.4 GHz module and its associated
interface pins:

13



GND 1 12 GND
RESET 2 11 GND
WAKE 3 10 VIN

INT 4 B{:s nc
sDl 5 8 CS

SCK 6 7 SDO

The associated circuit is:

£29 4
E_@: +3U3Tant 2.2UF )
RE_LAKE3 | z
RF_INT 41 CLKOUB |
sn0 G b RF_CS 4
SCK sl SDI 5]
RF_I

1 RF

MRF24J48MA Rev3 Module

15.PIC18F2550 on a 18 Pin Narrow Socket (IC1): This is a resident PIC that is
used for communication to a PC via an USB port. It is supposed to be on the
socket all the time. Do NOT remove this PIC for any other purpose.

16.Red LED (LED2): It is an indication of the present of the power source. Any
time the wall mount power plug into the power jack, this RED LED will light.

17.Yellow LED (LED1): It is an indication of the USB communication. When it
flashes that indicates the communications processes are either in identifying
the type of the PIC, programming a HEX file to the PIC, reading the
flash/EEPROM off the PIC, verifying the content of the flash' EEPROM of the
PIC, or erasing the content of the PIC.

18.LM7805 Regulator (IC2): This is a +5V power regulator and it can provide +5V
power up to 1A. If the max 1A power is need constantly, a heat sink should be
mounted to this TO222 package.

19.LM7812 Regulator (IC3): This is a +12V power regulator and it can provide
+12V power up to 1A. If the max 1A power is need constantly, a heat sink
should be mounted to this TO222 package.

Note: Any operation should not cause these LM7805& LM7812 to be hot. If the
temperature is hot at these devices, the power jack should be

14



disconnecting immediately and check for any short circuit. During the
normal operation this LM7805 & LM7812 should only be warm and
touchable by a finger.

20.USB Connector (X1): It is an USB type B female receptacle connector that is

21.

used for regular USB communication to a PC. An USB cable with Type A-B
connector is included in the package.

DB 25 Connector (X2): This is used for a PC parallel port communication to the
training system. It will isolate the USB port if it is plugged into a PC to prevent
any clash between USB and DB25 communications at the same time. This
connector is also served as controls from a PC to any peripheral devices on
this training system. It is intended for high level language programming
exercises if they are needed. It can also extend to an additional modular board
through 1/0 Connector (SV3) for any future expansion. Its associated interface
connectors are available on X6, X37, & X40 (See Page #13, #25, & #26) A DB25
male-female end cable with is included in the package.

The X2 pins connections are:

X2 DB25 CONN
@ @ @ @ @ @ @ @ @ @ @ @
@ @ @ @ @ @ @ @ @ @ @ @ @
(op) N O O 0 - O O 00 N O N

Pin #1 CLK: PC DB25 Parallel Port Programming Clock Signal
Pin#2 = DB_IO_0: PC DB25 Data Bit 0

W

Pin#3 = DB_IO_1: PC DB25 Data Bit 1

Pin#4 = DB_lO_2: PC DB25 Data Bit 2

Pin#5 = DB_lIO_3: PC DB25 Data Bit 3

Pin#6 => DB_lO_4: PC DB25 Data Bit 4

Pin#7 = DB_IO_5: PC DB25 Data Bit 5

Pin#8 = DB_lO_6: PC DB25 Data Bit 6

Pin#9 = DB_IO_7: PC DB25 Data Bit 7

Pin #10 = DB_IN6: PC DB25 Input Data Bit 6

Pin #11 = DB_IN7: PC DB25 Input Data Bit 7

Pin #12 = DB_INS5: PC DB25 Input Data Bit 5

Pin #13 = Data Feedback: DB25 Parallel Port Programming Data Feedback
Signal

Pin #14 = USB_ISO: Isolate USB Port for PC DB25 Parallel Port
Programming

Pin #15 = DB_IN3: PC DB25 Input Data Bit 3

Pin #16 = VPP_CON: VPP Pulse Control for PC DB25 Parallel Port

Programming

15



Pin #17 = DAT: PC DB25 Parallel Port Programming Data Signal

Pin #18 — Pin#25: Gnd

Its associated IN interfaces are available on X6 (DB_IO_0 to DB_IO_7) & X40

(DB_IN3 to DB_IN7) and Buffered OUT interfaces are on X37 (BUF_IO_0 to

BUF_IO_7) in-line female socket connectors.

22.USB Connector (X3): It is another USB type B female receptacle connector that
is used for experimental USB communication to a PC or any other device. The
interface connection of +D, -D, Gnd are already set up to the USB port pins on
a PIC18F2550 that should be inserted in the ZIF socket.

Note: This is not a replacement of the programming USB communication port as

X1 that is used for the dedicated PIC18F2550 on the training system. Its

intent is for needed lab experimentation uses.

23.3*4 Keypad Interface Connector (X4): This is an in-line female socket interface

connector for the 3*4 keypad to be used with experimental circuit on the

2.2”*%6.5” breadboard.

The X4 pins connections are:

X4
(@ Pin #1
@2 Pin #2
@ 3 Pin #3
Pin #4
(@5 Pin #5
@ s Pin #6
@7 Pin #7
@ 8 Pin #8

HILINI AVdAIN Y«b/P«E
N

24.MA X232 Interface Connector (X5): This is an interface for the MAX232 be used

L R R A

10K Pull up to +5V
10K Pull up to +5V
10K Pull up to +5V
10K Pull up to +5V
10K Pull up to +5V
10K Pull up to +5V
10K Pull up to +5V
10K Pull up to +5V

as RS232-TTL communication experimental circuit on the 2.2”7%6.5”

breadboard. The MAX232 has all the needed capacitors and power to function

properly.

The X5 pins connections are:

16



X5

seesee

Pin #1
Pin #2
Pin #3
Pin #4
Pin #5
Pin #6

RS232 INTER
= +5V
=2 RS_TxD = RS232 Transmission Data Line
=2 RS RxD = RS232 Receive Data Line
=2 TTL_TxD => TTL Transmission Data Line
=2 TTL_RxD => TTL Receive Data Line
2 Gnd

The associated circuit is:

ICY MAX232

+Ei‘2_ Ci+ " 5 +5U
3 ot +]C9 N
“Toap P I s [ S
T3] —{ c2+ @.1uF, ?'f@“ o
° 1= <.,
5 B T~ g
Toap] ©2 e RV
1% TLIN  T10UT ;—‘*PS_ B 9
%4? T2IN  T20UT 7= wol®
G —=£ R1OUT  RLIN é S_RXD
=21 poout  R2IN TTL_TXD
6D
TTL_RXD

25.DB 10 Interface Connector (X6): These are signals to control 8 on board LEDs

(LED3-LED10) to be used on experimental circuit on the 2.2”*6.5” breadboard.

The X6 pins connections are:

17



Pin# = DB_IO_0 ==DataBit0
Control Red LED 3

Pin#2 = DB_IO_1 == DataBit1
Control Yellow LED 4

Pin#3 = DB_IO_2 == DataBit 2
Control Green LED 5

Pin#4 = DB_IO_3 == DataBit 3
Control Red LED 6

Pin#5 = DB_lIO_4 ==DataBit4
Control Yellow LED 7

Pin#6 = DB_IO_5==DataBit5
Control Green LED 8

Pin#7 = DB_IO_6 == DataBit6
Control Yellow LED 9

Pin#8 = DB_IO_7 ==DataBit7
Control Yellow LED 10

Y31INI Ol 9d

It associated circuit is:

pe_up N7 _UP
19 22
@we@ @mea
y 1
ED3 ¥ LED1D
Red GﬁGD low 76%0

26.OPAMP Interface Connector (X7): This is an interface for MCP6024 that is a
general Operational Amplifier to be built with experimental circuit on the
2.27*6.5” breadboard. This MCP6014 has four OPAmps in one package for any
conditional circuit to be used.

The X7 pins connections are:

18



Pin#1 = OPAO0_OUT ==
OPAmp #0 Output
Pin#2 = OPAO- ==
OPAmp #0 - Input
Pin#3 = OPAO0O+ ==
OPAmp #0+ Input
Pin#4 = OPA1+ ==
OPAmp #1 + Input
Pin#5 = OPA1- ==
OPAmp #1 - Input
Pin#6 = OPA1_OUT ==
OPAmp #1 Output
Pin#7 = OPA2+ ==
OPAmp #2 + Input
Pin#8 = OPA2- ==
OPAmp #2 - Input
Pin#9 = OPA2_OUT ==
OPAmp #2 Output
Pin #10 = OPA3+ ==
OPAmp #3 + Input
Pin #11 = OPA3- ==
OPAmp #3 - Input
Pin#12 = OPA3_OUT ==
OPAmp #3 Output

H3INI dAVdO

27.Port A 18 Pin Interface Connector (X8): This provides PIC16F84A and
PIC16F88 PORTA signal interface to be used on experimental circuit on the
2.27%6.5” breadboard.

The X8 pins connections are:
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Pin#1 = CLK_40P_ZIF ==

X8 18P: RAO, 40P: RB6/PGC
Pin#2 = DAT 40P_ZIF ==

@ 8 18P: RA1, 40P: RB7/PGD
Pin#3 == VPP_40P ==

18P: RA2,
40P: MCLR/VPP

Pin#4 9 RA3 18P ==
18P: RA3, 40P: RAO/ANO

Pin#5 9 RA4 18P ==
18P: RA4/TOCKI,
40P:RA1/AN1

Pin#6 2 VPP_18P ==
18P: MCLR,
40P: RA2/AN2/VREF-/CVREF

Pin#7 9 RA6_OSC2_18P ==
18P: RA6/OSC2/CLKOUT,
40P: RB4

@ Pin#8 = RA7_OSC1_18P ==
1 18P: RA7/0SC1/CLKIN,
40P: RB5

o0e

S
431Nl d81 V14d0d

28.SPl Interface Connector (X9): This is an interface for 25LC256P (32KB
EEPROM) or MCP4822 (DAC) that is SPI signal control to be built with
experimental circuit on the 2.2”*6.5” breadboard.

The X9 pins connections are: (If the MCP 4822 that has two DAC channels is
used on the training system.)

Pin#1 = EE_CS ==
EEPROM Chip Select

Pin#2 = SCK ==
SPI Clock Signal

Pin#3 = SDO ==
SPI Data Out

Pin#4 = SDI ==
SPI Data In

Pin#5 = LDAC ==
DAC LDAC Signal

Pin#6 = OUTA ==
DAC Channel A Out

Pin#7 = OUTB ==
DAC Channel B Out

Pin#8 = DAC_CS ==
DAC Chip Select

d31NI IdS
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The X9 pins connections are: (If the MCP 4821 that has one DAC channel is

used on the training system.)

H3LINI IdS

Pin #1

Pin #2

Pin #3

Pin #4

Pin #5

Pin #6

Pin #7

Pin #8

=2 EE CS ==
EEPROM Chip Select
= SCK ==

SPI Clock Signal

= SDO ==

SPI Data Out

= SDI ==

SPI Data In

= LDAC ==
DAC LDAC Signal

=2 OUTA ==
DAC Channel A Out
= SHDN ==
DAC Channel A Shut Down
Control

= DAC_CS ==
DAC Chip Select

29.Port B 18 Pin Interface Connector (X10): This provides PIC16F84A and

PIC16F88 PORTB signal interface to be used on experimental circuit on the

2.2”*%6.5” breadboard.

The X10 pins connections are:
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X10 Pin# > RB0 18P ==
18P: RBO/INTO,
@1 40P: RB4/TOCK1C10UT
Pin#2 & RB1 18P ==
18P: RB1,
40P: RA5/AN4/SS/C20UT
Pin#3 & RB2 18P ==
18P: RB2,
40P: REO/RD/AN5
Pin#4 & RB3 18P ==
18P: RB3,
40P: RE1/WR/ANG
Pin#5 & VDD 40P ==
18P: RB4, 40P: VDD
Pin#6 & RB5 18P ==
18P: RB5, 40P: RBO/INT
Pin#7 9 CLK 18P_ZIF ==
18P: RB6, 40P: RB1
@8 Pin#8 > DAT 18P_ZIF ==
18P: RB7, 40P: RB2

o9e
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30.Port A 40 Pin Interface Connector (X11): This provides PIC16F877A PORTA
signal interface to be used on experimental circuit on the 2.2”%6.5”
breadboard.

The X11 pins connections are:

X11 Pin#1 9 RA3 18P ==
40P: RAO/ANO, 18P: RA3
Pin#2 > RA4 18P ==
40P: RA1/AN1, 18P: RA4
Pin#3 > VPP 18P ==
40P: RA2/AN2/VREF-/CVREF ,
18P: MCLR
Pin#4 > GND_18P ==
40P: RA3/AN3/VREF+,
18P: VSS
Pin#5 & RBO_18P ==
40P: RA4ITOCKI/C10UT,
18P: RBO/INT
Pin#6 > RB1 18P ==
40P: RA5/AN4/SS/C20UT,
18P: RB1

S

w
H3INI doy V1dH0d
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31.Port B 40 Pin Interface Connector (X12): This provides PIC16F877A PORTB
signal interface to be used on experimental circuit on the 2.2”%6.5”
breadboard.

The X12 pins connections are:
Pin# = RB5_18P ==

X12 40P: RB7/PGD, 18P: RA1
Pin#2 9 CLK_18P_ZIF ==

@ 1 40P: RBE/PGC, 18P: RAO
Pin#3 > DAT_18P_ZIF ==

40P: RB5 ,

18P: RA7/0SC1/CLKIN
Pin#4 9 VDD _18P ==

40P: RB4,

18P: RA6/0SC2/CLKOUT
Pin#5 2 RA6_OSC2 18P ==

40P: RB3/PGM ,18P: VDD
Pin#6 = RA7_OSC1 18P ==

40P: RB2, 18P: RB7
Pin#7 9 CLK 40P _ZIF ==

40P: RB1, 18P: RB6
Pin#8 - DAT 40P ZIF ==

40P: RBO/INT, 18P: RB5

oee

dd1INI d0v 9140d

32.Port C 40 Pin Interface Connector (X13): This provides PIC16F877A PORTC
signal interface to be used on experimental circuit on the 2.2”%6.5”
breadboard.

The X13 pins connections are:
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Pin#1 & RCO0 40P ==
40P: RCO/T10SO/T1CKI
Pin#2 9 RC1 40P ==
40P: RC1/T10SI/CCP2
Pin#3 & RC2 40P ==
40P: RC2/CCP1
Pin#4 9 RC3 40P ==
40P: RC3/SCK/SCL
Pin#5 9 RC4 40P ==
40P: RC4/SDI/SDA
Pin#6 & RC5 40P ==
40P: RC5/SDO
Pin#7 9 RC6 40P ==
40P: RC6/TX/CK
Pin#8 & RC7 40P ==
40P: RC7/RX/DT

H3INI dOov D140d

33.Port D 40 Pin Interface Connector (X14): This provides PIC16F877A PORTD
signal interface to be used on experimental circuit on the 2.2”*6.5”
breadboard.

The X14 pins connections are:
X14 Pin#1 = RDO0_40P ==
40P: RDO/PSPO
Pin#2 = RD1_40P ==
40P: RD1/PSP1
Pin#3 = RD2_40P ==
40P: RD2PSP2
Pin#4 = RD3_40P ==
40P: RD3/PSP3
Pin#5 = USB_D- ==
40P: RD4/PSP4, 28P: USB D-
Pin#6 = USB_D+ ==
40P: RD5/PSP5, 28P: USB D+
Pin#7 = RD6_40P ==
40P: RD6/PSP6
Pin#8 = RD7_40P ==
40P: RD7/PSP7

Y3INI dOov dlyod

34.Port E 40 Pin Interface Connector (X15): This provides PIC16F877A PORTE
signal interface to be used on experimental circuit on the 2.2”%6.5”
breadboard.
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The X15 pins connections are:

PORTE 40P_INTER

Pin#1 = RB2_18P == 40P: REO/RD/AN5
Pin#2 = RB3_18P == 40P: RE1/WR/ANG6
Pin#3 = RE2_40P == 40P: RE2/CS/AN7
Pin#4 = OSC1_40P == 40P: OS1I/CLKI

Pin#5 = O0OSC2_40P == 40P: OSC2/CLKO

35.DC Power Source (X27): This +5V power source that is on two terminal block
posts (one for +5V the other for Gnd) for providing power source to any
experimental circuit on the 2.2”*6.5” breadboard.

The X27 pins connections are:

POWER CONN

ceeee | HHEEIZE

36.Debounced Switches Connector (X28): This is an interface debounced SPDT
switches of $5-S12 to be used with experimental circuit on the 2.2”*6.5”
breadboard.

The X28 pins connections are:

X28

Pin #1 = DB_SWO0 == Controlled by S5

Pin #2 = DB_SW1 == Controlled by S6

Pin #3 = DB_SW2 == Controlled by S7
Pin #4 = DB_SW3 == Controlled by S8

Pin #5 = DB_SW4 == Controlled by S9

Y3INI HOLIMS 9d

Pin #6 = DB_SWS5 == Controlled by S10

Pin #7 = DB_SW6 == Controlled by S11

Pin #8 = DB_SW?7 == Controlled by S12
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The associated circuit of these 8 hardware debounced switches are:

IC16A

IC16C

74ALSOBN

Ci18c

Si_1p1

experimental circuit on the 2.2”*6.5” breadboard.

The X29 pins connections are:

X29

Y3LINI adl

Pin #1
Pin #2
Pin #3
Pin #4
Pin #5
Pin #6
Pin #7
Pin #8
Pin #9
Pin #10 >
Pin #11 >
Pin#12 >

L B

7

LCD_DO
LCD_D1
LCD_D2
LCD_D3
LCD_D4
LCD_D5
LCD_D6
LCD_D7
LCD_RS
LCD_E
LCD_R/W
LCD_VO

37.LCD Interface Connector (X29): This is an interface for the LCD to be use

74ALS@BN

Q.  irpas|”

(LCD Pin #7)
(LCD Pin #8)
(LCD Pin #9)
(LCD Pin #10)
(LCD Pin #11)
(LCD Pin #12)
(LCD Pin #13)
(LCD Pin #14)
(LCD Pin #4)
(LCD Pin #6)
(LCD Pin #5)
(LCD Pin #3)

Note: LCD Pin #1, Vss, is Grounded
and LCD Pin #2, Vdd is Powered
by +5V on the board.

38. Potentiometer 1 Interface Connector (X30): These are signals from 10K Q Trim

Potentiometer 1 connector for any adjustable voltage signal that can be

interfaced to experimental circuit on the 2.2”*6.5” breadboard.

26
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The X30 pins connections are:

X30 Pin#1 => ggte end of the 10K Q

110d

Pin#2 = Center wiper of the Pot 1

211
@ Pin#3 = The other end of the 10K
Q Pot

@
d31NI

39. IN Interface Connector (X31): These are input signals going to DB25 input pins
that can be interfaced to experimental circuit on the 2.2”*6.5” breadboard.
The X31 pins connections are:

X31

@1 Pin#1 S 45V
(@ )2 _ Pin#2 > IN_3
@ Z Pin#3 > IN_5
‘@ = Pin#4 3 IN_G

r_rll Pin#5 =2 IN_7
(@ s 1 Pin# > Gnd
@5

The associate circuits of these input pins are presented in item #48.

40.8 Positions DIP Digital Input Switch Interface Connector(X32): This is an
interface for the 8 bit DIP switch to be used as inputs for experimental circuit
on the 2.2”%6.5” breadboard.

The X32 pins connections are:

DIP_SW_ INPUT_INTER

2 00000000

Pin#1 = DIP Switch #1 Down = Gnd/Lo, Up = +5V/Hi
Pin#2 = DIP Switch #2 Down = Gnd/Lo, Up = +5V/Hi
Pin#3 = DIP Switch #3 Down = Gnd/Lo, Up = +5V/Hi
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Pin#4 = DIP Switch #4 Down = Gnd/Lo, Up = +5V/Hi
Pin#5 = DIP Switch #5 Down = Gnd/Lo, Up = +5V/Hi
Pin#6 = DIP Switch #6 Down = Gnd/Lo, Up = +5V/Hi
Pin #7 = DIP Switch #7 Down = Gnd/Lo, Up = +5V/Hi
Pin#8 => DIP Switch #8 Down = Gnd/Lo, Up = +5V/Hi

41.7 Segment Interface Connector (X33): This is an interface for data signal to all
4 of the 7 segment display experimental circuit on the 2.2”%6.5” breadboard.
To activate one of the four 7 segment, a proper activation signal on the driver
connector should be high.

The X33 pins connections are:

X33 Pin#1 = Segment a thru 220Q
Current Limit, Output Lo to Turn on
Pin#2 = Segment b through 2200
Current Limit, Output Lo to Turn on
Pin#3 = Segment C through 220Q
Current Limit, Output Lo to Turn on
Pin #4 2 Segment d through 2200
Current Limit, Output Lo to Turn on
Pin #5 = Segment € through 220Q
Current Limit, Output Lo to Turn on
Pin #6 = Segment f through 2200Q
Current Limit, Output Lo to Turn on
Pin #7 = Segment  through 220Q
Current Limit, Output Lo to Turn on

Pin #8 < Segment dp through 220Q
Current Limit, Output Lo to Turn on

H3INI ©93S.

42.7 Segment Driver Interface Connector (X34): This is a driver signal interface to
activate one of the four 7 segment display experimental circuit on the 2.2”%6.5”
breadboard.

The X34 pins connections are:
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Pin# = Segment #0 On/Off
Control, Output Lo to Turn on
Pin#2 = Segment #1 On/Off
Control, Output Lo to Turn on
Pin#3 = Segment #2 On/Off
Control, Output Lo to Turn on
Pin#4 = Segment #3 On/Off
Control, Output Lo to Turn on

43.IRQ Switch O Interface Connector (X35): This is an interface for the SPDT

switch to be used as inputs for interrupt experimental circuit on the 2.2”*6.5”
breadboard. The first 3 connections belong to IRQ Switch 0.

44.IRQ Switch 1 Interface Connector (X35): This is an interface for the SPDT

switch to be used as inputs for interrupt experimental circuit on the 2.2”*6.5”
breadboard. The second 3 connections belong to IRQ Switch 1.

The X35 pins connections are:

X35

hddddi

Pin #1
Pin #2
Pin #3
Pin #4
Pin #5
Pin #6

IRQ_SW_INTER

IRQ_SWO0 C (Common)
IRQ_SWO0 NO (Normal Open)
IRQ_SWO0 NC (Normal Close)
IRQ_SW1 C (Common)
IRQ_SW1 NO (Normal Open)
IRQ_SW1 NC (Normal Close)

LA AR A A

45.2.4 GHz Module Interface Connector (X36): This is a standard SPI interface for

2.4GHz, MRF24J40MA Module interface for wireless communication on the
2.2”*6.5” breadboard.

The X36 pins connections are:

RF_SPI_INTER

X36

eeecocee

Pin #1
Pin #2

> RF_RESET
> RF_WAKE
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Pin#3 9 RF_INT
Pin#4 9 SDO
Pin#5 & SCK
Pin#6 9 CLKOUT
Pin#7 9 RF_CS
Pin#8 > SDI

The associate circuits of these input/SPI interfaces are presented in item #14.

45. DB BUF 10 Interface Connector (X37): These are buffered signals from DB25,
DB_IO to any 8 bit 10 control interface that can be used on experimental circuit
on the 2.2”*6.5” breadboard.

The X37 pins connections are:

Pin#2 = BUF_IO_1
Pin#3 = BUF_IO_2
Pin#4 = BUF_IO_3
Pin#5 = BUF_IO_4
Pin#6 = BUF_IO_5
Pin#7 = BUF_IO_6
Pin#8 = BUF_IO_7
Pin#1 == BUF_IO_0
The associated circuits from DB_IO to BUF_IO signal are:
Po_UP D7_UP
I 15 o0 >2
. 1 i %uza%
ED3
Red GﬁqD lou ;%D

46._10 Interface Connector (X38): These are signals from DB25, DB_IO to any 8 bit
10 control interface that can be used on experimental circuit on the 2.27%6.5”
breadboard. See Item #45 for relation between DB_IO & BUF_IO.

The X38 pins connections are:

IO/DOUT_INTER

s 9900000

Pin #1 100
Pin #2 -) 10_1
Pin#3 = 10 2
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Pin #4
Pin #5
Pin #6
Pin #7
Pin #8

A A A4

10_3
10_4
I0_5
I0_6
10_7

47. Potentiometer 2 Interface Connector (X39): These are signals from 10K Q Trim

Potentiometer 2 connector for any adjustable voltage signal that can be
interfaced to experimental circuit on the 2.2”%6.5” breadboard.
The X39 pins connections are:

X39

Od

@
AN

@
d31NI

Pin #1

Pin #2

Pin #3

>

>

>

One end of the 10K Q
Pot

Center wiper of the Pot 1

The other end of the 10K
Q Pot

48. Buffered Input Interface Connector (X40): These are buffered input signals

that are intended for DB25 input purpose that can be interfaced to

experimental circuit on the 2.2”*6.5” breadboard.

The X40 pins connections are:

X40

4Ng 9d

NI

31

Pin #1

Pin #2

Pin #3

Pin #4

>
>
>

>

DB_IN3
DB_IN5
DB_ING

DB_IN7

Note: DB_IN7 is inversed
The associated relationship between input and buffered input pins are:

DB_INZ
DB_ING R
28
j]%]%}
20 1
¥ EED34
ellauw
5 %D
|XD N.F"_DI\EJ



49.Switches 5-12 (S5, S6, S7, S8, S9, S10, S11, S12): These are 8 hardware
debounced SPDT switches to be used in experimental circuit on the 2.2”7%6.5”
breadboard.

50.LED 23-30 (Green LED23, LED24, LED25, LED26, LED27, LED28, LED29,
LED3): These are indication LEDs for signal the action on the hardware
debounced switches 5-12.

51.LED 3-10 (Red LEDS3, Green LED4, Yellow LED5, Red LED6, Green LEDY7,
Yellow LEDS, Yellow LED9, Yellow LED10): These are indication LEDs for
signal output logics on DB_IO_0,DB_I10_1,DB_IO_2, DB_IO_3, DB_IO_4,
DB _10_5,DB_10_6,DB_IO 7.

52.LED 31-34 (Yellow LED31, Yellow LED32, Yellow LED33, Yellow LED34): These
are indication LEDs for input logic signals on IN_3, IN_5, IN_6, & IN_7.
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High Power Section

All the high power components are isolated from the low power side (there
is no common ground between the low and high power components) and
positioned at right side of the PCB and all the interface connectors are terminal
blocks for low gauge wire high current connection flow. The graphic symbols
representations are the same as they placed on the PCB.

1. The Power FET 0 Connector (X16): The IRF530 power FET 0 is activated by
10_0 logic Hi, if it is activated the OUT_0 pin will be connected to OUT_0_GND
pin. This will allow high power on/off control to power ground terminal.

The X16 pins connections are:

@ @ X16 Pin#1 = VCC ==

Motor Power
@ @ Pin#2 = OUT_0 ==

Power FET 0 Drain,
Connected to OUT_0_GND If

»
@ @ Activated

Pin#3 = OUT_0_GND ==
PW_FE _O_CONN Motor Power GND

2. The Power FET 1 Connector (X17): The IRF530 power FET 1 is activated by
10_1 logic Hi, if it is activated the OUT_1 pin will be connected to OUT_1_GND
pin. This will allow high power on/off control to power ground terminal.

The X17 pins connections are:

— Pin#1 = VCC ==

@ @ X17 Motor Power
Pin#2 = OUT_1 ==

N Power FET 1 Drain,
@ @ Connected to OUT_1_GND If

o) Activated
@ @ Pin#3 = OUT 1 GND ==

Motor Power GND

'PW_FET 1_CONN

3. The Power FET 2 Connector (X18): The IRF530 power FET 2 is activated by
10_2 logic Hi, if it is activated the OUT_2 pin will be connected to OUT_2_GND
pin. This will allow high power on/off control to power ground terminal.

The X18 pins connections are:
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@S @ X18 Pin#1 = VCC ==

Motor Power
N @ Pin#2 = OUT_2 ==

Power FET 2 Drain,

™ Connected to OUT_2_GND If
@ @ Activated
Pin#3 = OUT_2_GND ==

PW_F ETI'_Z_CON N Motor Power GND

4. The Power FET 3 Connector (X19): The IRF530 power FET 3 is activated by
10_3 logic Hi, if it is activated the OUT_3 pin will be connected to OUT_3_GND
pin. This will allow high power on/off control to power ground terminal.

The X19 pins connections are:

@ @ X19 Pin#1 = VCC ==
Motor Power
RO Pin#2 = OUT 3 ==
@O Power FET 3 Drain,

) Connected to OUT_3 _GND If
@ @ Activated
Pin#3 = OUT_3_GND ==

pw_|: ETI'_3_CON N Motor Power GND

5. The Power FET 4 Connector (X20): The IRF530 power FET 4 is activated by
10_4 logic Hi, if it is activated the OUT_4 pin will be connected to OUT_4_GND
pin. This will allow high power on/off control to power ground terminal.

The X20 pins connections are:

Pin#1 = VCC ==
@ X20 Motor Power
Pin#2 = OUT_4 ==
Power FET 4 Drain,
@ Connected to OUT_4_GND If
Activated
@ Pin#3 = OUT 4 GND ==

Motor Power GND
PW_FET 4 CONN

o.0,0,

6. The Power FET 5 Connector (X21): The IRF530 power FET 5 is activated by
10_5 logic Hi, if it is activated the OUT_5 pin will be connected to OUT_5_GND
pin. This will allow high power on/off control to power ground terminal.
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The X21 pins connections are:
@ ()] X1

@
@® O
PW_FET 5 CONN

Pin #1

Pin #2

Pin #3

= VCC ==

Motor Power

= OUT_5 ==

Power FET 5 Drain,
Connected to OUT_5_GND If
Activated

= OUT_5 GND ==

Motor Power GND

7. The Power FET 6 Connector (X22): The IRF530 power FET 6 is activated by

10_6 logic Hi, if it is activated the OUT_6 pin will be connected to OUT_6_GND
pin. This will allow high power on/off control to power ground terminal.

The X22 pins connections are:

@@XZZ
@® 0O
@

PW_FET 6_CONN

Pin #1

Pin #2

Pin #3

= VCC ==

Motor Power

= OUT_6 ==

Power FET 6 Drain,
Connected to OUT_6_GND If
Activated

= OUT 6 _GND ==

Motor Power GND

. The Power FET 7 Connector (X23): The IRF530 power FET 7 is activated by

10_7 logic Hi, if it is activated the OUT_7 pin will be connected to OUT_7_GND
pin. This will allow high power on/off control to power ground terminal.

The X23 pins connections are:
—
@ () X3

@®|O
PW_FET 7 CONN

4

€
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Pin #1

Pin #2

Pin #3

= VCC ==

Motor Power

= OUT_7 ==

Power FET 7 Drain,
Connected to OUT_7_GND If
Activated

= OUT_7_GND ==

Motor Power GND



9. The Motor Power/High Power Connector (X24): This is the terminals for high
power inputs to be use for motor controls. This ground is the same as system
+5V ground. To isolate the power ground, wires should be connected directly
to power FET ground.

The X24 pins connections are:

@ @ X24 Pin#1 = VCC

@)N @ Pin#2 9 GND
VCC PW CONN

10.H-Bridge 1 Connector (X25): This is H-Bridge #1 connector for applications
with IRF530 controls on high power Unipolar stepper motor or DC motor
directions.

The X25 pins connections are:

=
@ @XZS Pin#1 9 HB1_1

@@ Pin#2 9 HB1 2
HB1 INTER

The associate circuit of this X25 connector is:

R7 LED11
MW Bt
680 5
HB1_1 ¢ vellow Breen$—1B1..2
X RS
MW
LED12 680

Note: IRF530/Q3 is activated via 10_0 logic pin 1 in X38 interface connector.
IRF530/Q4 is activated via 10_1 logic pin 2 in X38 interface connector.
IRF530/Q5 is activated via 10_2 logic pin 3 in X38 interface connector.
IRF530/Q6 is activated via 10_3 logic pin 4 in X38 interface connector.

All the logic signals are isolated through optical isolator between MCU and
motor power signals.
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Users need to connect proper wires on terminal blocks (X16, X17, X18, & X19) to
make the H-Bridge #1, the followings are the suggested connections and their
associated circuits stated in item #11.
(1) VCC (motor power, any Pin #1 on X16, X17, X18 or X19) to OUT_0 (Pin #2
on X16) & OUT_1 (Pin #2 on X17)
(2) OUT_0_GND (Pin #3 on X16) & OUT_2 (Pin #2 on X18) & HB1_1 (Pin #1 on
X25)
(3) OUT_1_GND (Pin #3 on X17) & OUT_3 (Pin #2 on X19) & HB1_2 (Pin #2 on
X25)
(4) OUT_2_GND (Pin #3 on X18) & OUT_3_GND (Pin #3 on X19) to Motor
Power GND (Pin #2 on X24)
(5) HB1_1 (Pin #1 on X25) & HB1_2 (Pin #2 on X25) to Motor Terminals.

Activate 10_0 and 10_3 to and disable 10_1 and 10_2 to drive DC motor in one
direction.

Activate 11_0 and I0_2 to and disable 10_0 and 10_3 to drive DC motor in the
other direction.

Note: In this configuration, never active both IRF530/Q3 (10_0) & IRF530/Q5 (10_2)
and/or both IRF530/Q4 (10_1) & IRF530/Q6 (10_3) at the same time. This will
cause a direct short of VCC to GND.

11.The Equivalent H-Bridge (HB1) Circuit with 10 and IRF530: The equivalent H-
Bridge 1 circuit connections that described in item #10 are presented as:
(Note: the 10_0, 10_1,10_2, 10_3 are not directly connected (they go through
the optical isolator) to the gates of the associate IRFs)

UfC

DUT_0 DUT_1
s ot 3
10_ ifl_nraa:a IQF53L|ﬂ 0.1
ceon-e PR, OND ey 2 BGP Y  enp
DUT_2 DUT_3
|_05 @s_|
Io_zI Iifl_mraaa mrsaﬁ_lii 0_3
ccon_2 PUT_2_GND jLJﬂE.‘I_D_I\JSB‘_GND

Motor Power Gnd
12.LED11/Green & LED12/Yellow: These are current direction flow indicators for
H-Bridge #1 control applications.

13.H-Bridge 2 Connector (X26): This is H-Bridge #2 connector for applications
with IRF530 controls on high power Unipolar stepper motor or DC motor
directions.
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The X26 pins connections are:

@ @ X26 Pin#1 9  HB2_1
N Pin#2 9 HB2.2
@)

The associate circuit of this X26 connector is:
R1@ LEDE3
| |
&80 l\/;\lq
HB2_1 ¢ vellouw Green$—1B2_2
X R11
L1
™~

Note: IRF530/Q7 is activated via 10_4 logic pin 5 in X38 interface connector.
IRF530/Q8 is activated via 10_5 logic pin 6 in X38 interface connector.
IRF530/Q09 is activated via 10_6 logic pin 7 in X38 interface connector.
IRF530/Q10 is activated via 10_7 logic pin 8 in X38 interface connector.

All the logic signals are isolated through optical isolator between MCU and
motor power signals.

Users need to connect proper wires on terminal blocks (X20, X21, X22, X23) to
make the H-Bridge #2, the followings are the suggested connections and their
associated circuits stated in item #14.
(1) VCC (motor power, any Pin #1 on X20, X21, X22 or X23) to OUT_4 & (Pin
#2 on X20) OUT_5 (Pin #2 on X21)
(2) OUT_4_GND (Pin #3 on X20) & OUT_6 (Pin #2 on X22) & HB2_1 (Pin #1 on
X26)
(3) OUT_5_GND (Pin #3 on X21) & OUT_7 (Pin #2 on X23) & HB2_2 (Pin #2 on
X26)
(4) OUT_6_GND (Pin #3 on X22) & OUT_7_GND (Pin #3 on X23) to Motor
Power GND (Pin #2 on X24)
(5) HB2_1 (Pin #1 on X26) & HB2_2 (Pin #2 on X26) to Motor Terminals.

Activate 10_4 and I0_7 to and disable 10_5 and 10_6 to drive DC motor in one
direction.

Activate I11_5 and 10_6 to and disable 10_4 and I0_7 to drive DC motor in the
other direction.

Note: In this configuration, never active both IRF530/Q7 (10_4) & IRF530/Q9 (10_6)

and/or both IRF530/Q8 (10_5) & IRF530/Q10 (I0_7) at the same time. This
will cause a direct short of VCC to GND.
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14.The Equivalent H-Bridge (HB?2) Circuit with 10 and IRF530: The equivalent H-
Bridge 1 circuit connections that described in item #4 are presented as:
(Note: the 10_4, 10_5, 10_6, I0_7 are not directly connected (they go through
the optical isolator) to the gates of the associate IRFs)

UI:C
DUT _4 DUT_5

'_07 08_|
10_ tilQF538 IRFSG?_Ejl___T_JO_E

ceon_4 PHE-41BND es o B gnD

DUT_6 DUT_7
o —
10_ ;fl_gismse IRF%@ er_?
ceon_s PUT _&_GND UﬁﬁDN; GND

Motor Power Gnd

15.LED13/Green & LED14/Yellow: These are current direction flow indicators for
H-Bridge #2 control applications.

16.Optical Isolator and IRF530 Connection: The actual circuit that uses optical
isolator with IRF530 on/off control is presented as following:

UCC

L
OK1A e

D15 1RN4q61 16

1
I
S 2 4 P Y

Green
g#b PC847 DUT_X_GND

I0

18K

<1
[nd

GND
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Software Operations:

PICKIT2 PIC Programming

Download the PICKIT2 2.61V: This software is available

www.microchip.com/pickit2

After the installation and execute the software, you should be able to see a menu

screen like this:

1. Device: It is an indication of what type of PIC family member is currently in the

ZIF socket.

2. Configuration: It indicates what configuration word is in your source code

setting.

3. Status Bar: It indicates the communication status.

4. Read: It reads the content of the PIC flash and EEPROM.

LS|

File  Device Family — Programmer Tools Help
Midrange Configuration
Device: PIC16FB44 Configuration:  3FFF
User IDs: FF FF FF FF
Checksum:  3BFF
PICkit 2 found and connected. \ MII:FI cCHIP
PIC Dewice Found. @ 0
[ ) VDD Target 2
[] Check |
[ Read I [ wirite ] [ Werify ] [ Erase l ’ Blank Check l [] /MCLR |
Program Memory
Enabled | Hex Only v | Source: None [Empty/Erased)
ooo 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF &
oos 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
010 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
ols 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0zo 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
028 3FFF  3FFF 3FFF 3FFF  3FFF  3FFF  3FFF  3FFF
030 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
038 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
040 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
04s 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0s0 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
058 3FFF 3FFF 3FFF 3JFFF 3FFF 3FFF 3FFF 3FFF &
SRl : Auto Import Hex
Enabled  Hex Only v +Wiite Device
QU FF K -FF FF. FF FF FF FF FP FP FF FY. F¥F FE FF FF Read Devicq +
10 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF Export Hex File
20 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ==
30 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF PICkIt 2
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5. Write: It writes the source code (.HEX file) to the PIC flash memory.

6. Verify: It verifies the content of the PIC with the buffer memory in a PC.
7. Erase: It erase the content of flash and EEPROM memory from the PIC.

8. Blank Check: It checks the content of flash and EEPROM memory for blank.

9. Program Memory: It indicates the flash memory content of the PIC or the PC
buffer memory.

10.EEPROM Memory: It indicates the EEPROM memory content of the PIC or the
PC buffer memory.

11.File Menu - Import Hex: Load the .HEX into the PC buffer memory. This has to
be done before any programming of a PIC can proceed.

12.File Menu - Export Hex: Wire the PC buffer memory to a file on the PC. This
enables you to upload the flash memory content of the PIC to a PC and make it
a .HEX file.

13.Device Family Menu: This allows you to choose different PIC family member
for programming purpose.

14.Programmer Menu: This is the same as Read, Write, Verify, Erase, Blank
Check as describe before.

15.Tools Menu— Check Communication: This allows you to check the USB
communication between the programmer board and a PC connection.

Note: There are features in the PICKIT2 software that is related to Microchip

hardware but not usable in this ODU programmer. NOT every function in
the PICKIT2 software is implemented in this programmer hardware design.
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MPLAB IDE PIC Programming

Note: MPLAB does not support PIC16F84A programming.

1. Under the main manual, select Configure, choose Select Device ...

e dd Workn prac

e ar Ve Peen Cetagpe Mg Fooe R s

Do . “ow T

FEcieres =0

2. From the Select Device manual, choose proper target MCU that you are using for

program:
Select Device @
_Device: Device Family: _
PIC16F B8] ¥ | |ALL v
Microchip Tool Support
Programmers k
@ PICSTARTPlus @ MPLABICD 2 @ PICkit2
@ PROMATEIl @ PICkit1
@ MPLAB PM3 () MPLAB REAL ICE

Language and Design Tools
@ ASSEMBLER @ COMPILER @ VoI
¥3.90

Dehuggers
@ MPLAB SIM @ MPLABICDZ (O PICKit2
) MPLAB REAL ICE
MPLAB ICE 2000 MPLAB ICE 4000 ICEACD Headers
@PCM16YGO @ No Module @ Mo Header
[ ok | [ cancel | [ Hep |

Note: There are limited numbers of MCU that MPLAB IDE support PICKIT2
programming. PIC16F84A is not supported, but PIC16F88 and PIC16F877A are
supported by MPLAB IDE/PICKIT2 programming.

3. After you done with the select device choice, under the MPLAB main manual, select
Programmer, choose Select Programmer, choose 4 PICKIT2
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wo e

=y

SR o | Checkaum: OxOict

|| psosmsacmpos £ o8 |

= PICierar7a

_wio _mdcc

5. If you have the .HEX file ready, you can start programming the target MCU with
MPLAB, under the main manual, select File, choose Import...

- S Vew Promct Debupger Progammer Tods Confgue Window Heb -8 x
b o W deEso| Checksum: Bl | My O3 1|

Cpen. a0

Flel

rison 2310

Sy IN

O Workspae
e workmpace
St wortigae A

Bacerd, Fles
Racert wortspaces

FIOR 2 PICIWRTIA wa rdc b0
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6. From here go to your proper folder and locate your .HEX file, then choose Open

Look n: | 2 (IEERY v o#ro

DC_DEMO.COD

-

DC_DEMQ.HEX

My Recent ODU_DCAYEMO.COD
Documents |/ ODU_DC_DEMO.HEX
Desktop

2

My Documents
My Computer
. File name: 0DU_DC_DEMD v| Open
MyNetwork  Filesoftype: | All Load Files (" hex".cof.".cod." el v| [ cance |

7. Under MPLAB main manual, select Programmer, choose Program

a MPLAB IDE v8

10 . [Output]

e ] T00k Corfigure Window Heb L

jmiw-mmm
D [ | N StecPogemer ¢ USEE“I

Checksum: 0704z || D303 B30 0 F 1 B |

arget power detected { 433V)
£IC16F877A lound (b4)

VG i 7% T
e =]
Pnitalizing FICKkA 2 version 00330 | yyyy
F oo PICK 2 - Operating System

[FICka 2 Ready

| Corvect
|Programmeng Target (7/3/2008 121 Downlosd 03
|Erasing Terget

e
Bark Theck
Baad EEDATA

Beieane from Besst

Progremmng Program Memory (T
I\hm,mq Frogrem Memory (nd - 0s
Frogrammng Conbguredon Memor
NVertyng Contguration Memary

FICkn 2 Ready

| | svs
[Programming Target (7/3/2008 12 Jrryrmy————
|Erasing Terget

Programmang Program Memaody (00 - 077)

[Vertmg Frogrem Memory (0xl - 0x77)

Programeming Conbigureton Memony

Mokd I Reset

an&-m; Contguraton Memory
FICin 2 Ready
PO 2 PICITA w0 2dcc bark.0

8. The software will automatically program the target MCU and report its success on
the screen as present above.
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