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How to Program PICs (DIP) with Breadboard

There are many different approaches to program the DIP (Dual In-Line) PIC chips without very
expensive programming fixtures.

This document provides one of the many possible solutions for Microchip PIC fans and
Engineering students. It illustrates step by step instructions on how to use the AU Group
Electronics BB0703 (PICkit2) and breadboard for downloading programs into the DIP PIC chips.

What you need:

1. Au Group Electronics BB0703 (Enhanced PICkit 2 System, AU Group Electronics part #:
BB0703)

RJ12 programming extension cable (Au Group Electronics part #: CBL-RJ12-Program)
RJ12 6 pin Reverse cable (Au Group Electronics part #: CBL-RJ12-RVS)

Target Chips in DIP package, for instance: PIC12F508-1/P, PIC18F4550-1/P

Breadboard

USB cable

Application software installed on PC: MPLAB IDE or_PICkit 2 programmer

NoOoORWN

How to connect the target PIC chip to PC for programming:

As illustrated in figure 1, by using USB cable, RJ12 6-pin reverse cable, and RJ12 programming
extension cable, the target chip can be connected to your PC through BB0703 (PICKkit 2)..

RJ12 6 pin reverse cable

USB Cable BB0703 % Target ‘
(PICKit 2) RJ12 programming Chip
Extension Cable
Figure 1 Programming connection

Note: Make sure using the exact parts as described in figure 1. Otherwise, ICSP (In-Circuit
Serial Programming) signal sequence on programming cable might be different than table
1 illustrated.

Signal definition of RJ12 programming extension cable on figure 1
The signal of each color wire on RJ12 programming extension cable is identified in table 1:

Table 1 signal definition on RJ12 programming extension cable

Color of the 6 wires on RJ12 Signal
Programming Extension cable

Blug VPP

Blac VDD-Target (+5V)

Red

Green ICSPDAT (PGD)

Yellow ICSPCLK (PGC)

White AUX-OUTPUT (Not used in ICSP)

Website: www.AuElectronics.selfip.com 2/9 Support: AuGroups @hotmail.com




Au GI'OU.p Electronics How to Program PICs (DIP) with Breadboard (Rev. A)
|

Pin Number/Signal Identification of Target PIC Chips:

The following figures show two examples of ICSP pins on two DIP microcontrollers: a
PIC12F508-I/P and a PIC18F4550-I/P. For any other type of chips, please refer to related
Microchip Data Sheet.

e PIC12F508-I/P

For PIC12F508-1/P, pin 1, 4, 6, 7, and 8 will be used for ICSP programming, these pins are
highlighted with the same wire color of RJ12 programming extension cable, as shown in figure 2.

voo —=[[1] & [8[J——Vss
GP5/0SC1/CLKIN <a—»[[2 g | 7[[4—-» GPO/ICSPDAT]
GP4/0SC2<—[|3 &  6[]—» GP1/ICSPCLK
GP3/MCLR/VPP — 4| 2 5’]—-—-» GP2/TOCKI

Figure 2 PIC12F508 Pins/Signals Identification

e PIC18F4550-I/P

Pin 1, 11, 12, 39, and 40 of PIC18F4550-1/P are used for ICSP programming, and they are
illustrated in figure 3 with the same wire color as the RJ12 programming extension cable.

. _/ = -
MCLR/\VPP/RE3 —= [] 1 40 [1 «— RB7/KBI3/PGD
RAO/ANO =[] 2 39 [] =—— RB6/KBI2/PGC
RAT/AN1 =—=[7 3 38 [] =— RB5/KBI1/PGM
RA2/AN2/VREF-/CVREF =-—[] 4 37 [] =—» RB4/AN11/KBIO/CSSPP
RA3/AN3/VAEF+ =—[15 36 [1 =— RB3/ANg/cCP2{/VPO
RA4/TOCKI/C1OUT/RCV <-—=[] 6 35 [] =— RB2/ANS/INT2/VMO
RA5/AN4/SS/HLVDIN/C20UT =—[] 7 34 [] <—» RB1/AN10/INT1/SCK/SCL
REO/AN5/CK1SPP <—=[] 8 0 O 33 [] =— RBO/AN12/INTO/FLTO/SDI/SDA
RE1/AN6/CK2SPP =—[7 9 - 32 [] =——— VoD
RE2/AN7/QESPP_<——=[1 10 i 310 =———Vss
Voo —— [] 11 @ 30 [] =— RD7/SPP7/P1D
S — g OO0 29 [] «<—» RDB/SPP6/P1C
OSC1/CLKI —= [ 13 oo 28 [] <— RD5/SPP5/P1B
OSC2/CLKO/RA6 =—[] 14 27 [1 =—» RD4/SPP4
RCO/T10SO/T13CKI <—=[7 15 26 [] =— RC7/RX/DT/SDO
Rci/T10sl/IccP2)/UCE -—[] 16 25 [ 1 =— RCB/TX/CK
RC2/CCP1/P1A =—= []17 24 [] =— RC5/D+/NVP
Vuss =—=[]18 23 [] =— RC4/D-/VM
RDO/SPPO <=—=[7 19 22 [] =—— RD3/SPP3
RD1/SPP1 =—=[7 20 21 [] =—= RD2/SPP2

Figure 3 PIC18F4550 Pins/Signals Identification
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Step by Step connections:

1.
2.

3.
4.

Website: www.AuElectronics.selfip.com

Insert a target DIP PIC chip to breadboard.

Inset the 5 wires of RJ12 programming extension cable to respective position of the
breadboard where the above 5 programming pins seated.

Using USB cable to connect BB0703 (PICKit 2) with PC.

Using RJ12 6 pin Reverse cable (Au Group Electronics part # CBL-RJ12-RVS) to
connect RJ12 programming extension cable and BB0703 (PICkit 2).

Program the target chip with PC application software: MPLAB IDE or PICKkit 2
programmer. (step by step operation is illustrated in next chapter.)

After target chip is programmed, disconnect “RJ12 programming extension cable” and
BB0703 (PICKit 2) by removing one end of the “RJ12 6Pin reverse cable” on either
side first, then, take the programmed-chip off the breadboard.

If more chips need be programmed, repeat above step from 4 to 6 after new chip is
inserted into the breadboard.

Breadboard
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L FHERE RREEE O REEEE RREEE R L WERRE weeRe v . ;
o ChUAAALN i & @ Extension Cable q
“"‘!“’ﬁi‘.“!“.!!33!3!3!!!!!“!2:!!!‘-’!‘ et A e £
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o

R )12 6Pin Reverse Cable

BBO703(PICKit 2)
Figure 4

Demo connectiohs with breadboard (using PIC18F4550)
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Programming with PICkit 2 Programmer or MPLAB IDE

After the target chip is connected as figure 4 shows, you may program the chip through one of
the following application software: by using PICkit 2 Programmer or by using MPLAB IDE.

e Using PICKkit 2 Programmer

1. Double click shortcut “PICkit 2” on desktop, as shown in figure 5.
PICkit

7|
PICkiE 0
Figure 5 PICKit 2 shortcut
2. “PICkit 2 Programmer” window shows up, select PIC12F508 from the device drop down
list, as shown in figure 6.

"' PICkit 2 Programmer. - BBO703RevA00010

File  Device Famiy  Programmer  Tools  Help

B azeline Configuration

Device: |PIC12F508 w |l Configuratior:  007F
U ger 10 FF FF FF FF

Checksurm:  EEZ20 O5CCaL:  OCFF
PICKit 2 connected. 1D = BEO703RewAD0010 ﬁ\ MICROCHIP
[ ] WDD PICKR 2 _
[ On 50 *
[ Read ] [ Write ] l Werify l [ Eraze ] [ Blank Check ] [] /MCLR =5

Program Memory

;HEHDHLI,I | Source: None{Empt_l,l.-"Erased]

0o0 FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF #
0l0 FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF
0Z0 FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF
030 FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF
040 FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF
050 FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF
060 FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF
070 FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF
080 FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF
030 FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF
040 FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF
0EQ FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF «

EEPROM Data Auto Impart Hex
+Wiite Device

Fead Device +
Export Hex File

PICkit" 2

Figure 6 PICkit 2 Programmer window

Website: www.AuElectronics.selfip.com 5/9 Support: AuGroups @hotmail.com




Au GI‘OU.p Electronics How to Program PICs (DIP) with Breadboard (Rev. A)
|

3. Click “File/Import Hex” to load hex file, as shown in figure 7.
"' PICkit 2 Programmer - BBO703RevA0DD10

File | Device Famiy  Programmer  Tools  Help

Import Hex Chrl+I
| |

Expart Hex Zkrl+E

Figure 7 Import Hex file
4. Click “Write” button, the selected hex file will be programmed into the target chip, and
“Programming Successful” message will display, as shown in figure 8.

" D|Ckit 2 Programmer - BBO703RevA00010 A=l

File  Device Family  Programmet  Tools  Help

Bazeline Configuration
Device: | PICT2F508 9| Configuration: Do0
Uszer [Ds: FF FF FF FF

Checksum: 0005 OSCCAL:

ﬁ\ MICROCHIP

(NNNARNARRR NN NNANRNRNRRRR AR ANNNNNRRRRNE] | YOD PICKi2

[ Fead ][ Write l[ Werify ][ Eraze ][ Blark Check ] ?hr-;ELH [ED v

Program Memory
'HexOnly | Source: |¥:\PIC1ZFE0E hex

no0 025 064 BSD 214 034 ZBA 022 BZC Bi4 BAE BEA BC3 EE4 BEFO EF4 027 4
010 0564 06E 403 CFD 1C3 703 A6 064 CFO 145 743 41F CO4 0Z4 343 069
020 403 ZAh 363 703 A2l 328 203 087 603 027 369 ZEA A=5 TEE A3l Z69
030 =2a% 7EE 800 267 247 800 328 603 ASF 328 703 067 403 327 703 403
040 207 029 067 367 42D FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF _
050 FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF
0s0 FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF
070 FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF
030 FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF
020 FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF
040 FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF
0BEQ0 FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF FFF s

EEPROM Data Auta [rnpart Hes

+Wwiite Device

FRead Device +
Ewpaort Hex File

PICkit™ 2

Figure 8 Programming Successfully

5. If more chips will be programmed, repeat 1-4 after a new blank-chip is installed as shown
in figure 4. If same hex is used, you don’t need re-load the hex file.

Website: www.AuElectronics.selfip.com 6/9 Support: AuGroups @hotmail.com




Au GI‘OU.p Electronics How to Program PICs (DIP) with Breadboard (Rev. A)

Using MPLAB IDE software
. Double click shortcut “MPLAB IDE” on desktop, as shown in figure 9.

MFLAEIDE

A

MPLAE IDE

wia.0o
Figure 9 MPLAB IDE shortcut
. Click “Configure/Select Device...”, “Select Device” window open up, select “PIC18F4550”

from the device drop down list, then click “OK”, as shown in figure 10. PIC18F4550 will
show up in the bottom status bar.

Select Device

Drevice Family:
IFIC1BF4550 vi !ALL v |
Microchip Tool Support
Pragrammers
iy PICSTARTPlus & MPLABICD 2 (1 PICKit2
i PROMATEI @ PICkit1
i MPLAB PM3 &y MPLAB REAL ICE
Languange and Design Tools
iy ASSEMBLER i COMPILER @ vDl
v3 40 w2 40
Debungers
iy MPLAB Sin & MPLABICD 2 (3 PICkitz2
i MPLAB REAL ICE
SR S S Lo oh e
(D PCM18XRO (3 PMF 1 8WWLD | @ Mo Header
DPCMISXR1 ‘
[ (8] 3% ] [ zancel ] [ Help ]

Figure 10  Select Device

3. Click “File/Import...” to open a xxx.hex file, the output window will show a hex file loaded,

as shown in figure 11

==/

Build ;_"v"er.sicun I.:Dntruéul__ Fi.n;:l |n FiIEs_. o
Loaded ¥:\18F4550_boot hes. |
Figure 11 Load hex file
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4. Check the configuration Bits from: Configure/Configuration Bits....

necessary.

Make changes if

# MPLAB IDE vB.00 - [Configuration Bits]

: File Edit View Project Debugger Programmer Tools Relylia®Es wWindow Help
0= o 7 Selet Device...
Configuration Bits...
Checksum: 0x730d & @
ID Memary. ..
Configuration Bitz zet in code.
Settings...
Address Value Category
300000 iy S6MHz PLL Frescaler
CPU System Clock Postscaler
Full-3peed USE Clock Source Selection
300001 oF Oscillator
Fail-3afe Clock Monitor Enable
Internal External 3witch Cwer Mode
300002 39 Power Up Timer
Erown Out Detect
Brown Out Woltage
U3E Voltage Regulator
300003 aa Watchdog Timer
Watchdog Postscaler
300005 g1 CCPZ Mux
FPortE A/D Enable
Low Power Timerl Osc ensble
Naster Clear Enable
300006 g0 Stack Overflow Reset

Setting

Divide by 5 (20MHz input
[08C1/03C2 Src: /1] [96MHz PLL Src:
Clock sre from 9Q6MHz PLLSZ

H3: H3+FPLL, USEBE-HS
Disabled

Dizabled

Disabled

Disabled in hardware,
2.0V

Enabled
Disabled-Controlled by SWDTEN bit

1:1

RC1

PORTE<4:0> configured as digital IS0 on RESET
Disabled

MCLE Enabled, RE3 Disabled

Disabled

f2]

SBEOREN disabled

Figure 12

5. Click “Programmer/Select Programmer/PICkit 2”, as shown in figure 13.

» MPLAB IDE vB.00 - [Outpui]
: File Edit ‘iew Project Debugager HEE

O

~u

=

Verify Configuration Bit

1 PICSTART Plus

Checksum: Dx730d o @ || ZWPLABID:Z
- - 3 ANES1 Quick Programmer Beta -
 Build || Wersion Contral | Find in Files | 4 PICkiE 2
S MPLAE PM 3
6 REAL ICE

7 PRO MATE 1T

Figure 13

Select Program Device

6. PICKit 2 will initialize and a message “PICkit 2 Ready” will show up, as shown in figure 14.
Note: the message in the green frame may not display, it depends if there is a newer version
of PICkit 2 operating system or not. Whenever there is a newer version available, it will be
default. (The red highlighted icon is the

downloaded automaticall

programming icon.)

# MPLAB IDE vB.00 - [Output]

j File Edit Wiew Project Debugger Programmer Tools Configure  Window  Help

~

(= B 7

Checksum: 0x730d

o &

| |D::|De'anx.ﬂan.<f1 |

Buid || Version Control | Find in Files_: PICKit 2 i

Initializing PICkit 2 version 0.0.3.12
Found PICkit 2 - Operating System Version 2. 10.0

Downloading PICkt 2 OS @ 2.20.0

FEWarnO001: There iz a newer weraion of the PICkit 2 Operating Sytem available, would you like download it?

PICkit 2 Unit I = BBO703RevA00010

Target power not detected - Powering from PICKit 2
PIC18F4550 found (a3}

PICkit 2 Ready

Figure 14 PICKit 2 is connected and ready
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7. Click program icon, the hex file will be burned into the target chip. And similar message
as shown in the blue frame will be displayed (see figure 15).

# MPLABIDE vB.00 - [Output]
:| File Edit Wiew Project Debugger Programmer Tools Configure  Window Help

0= wh o ?
Checksum: 0x730d

o & M Oy On By B O O £ L @

Build | “ersion Control | Find in Files | PICKki 2

Initializing PICkit 2 version 0.0.3.12

Found PICkit 2 — Operating System Wersion 2.10.0

PEWarn0001: There iz a newer wersion of the PICkit 2 Operating Svtem awailable, would wyou like dowmload it?
Dawnloading PICKt 2 05 @ 2,200

PICKit 2 Linit ID = BRO703RexAD0010

Target power not detected - Powering from PICkit 2
FIC18F4550 found (a3)
PICkit 2 Ready

Programming Target (2007-11-T7 16:08:22)
Erazing Target

Programming Program Memory (0Ox0 — 0x3F)
Frogramming Program Memory (0x80 - Ox5F)
Programming Frogram Memory (0=CO - 0xZ20DF)
Programming Program Memory (0x2800 - 0x281F)
Programming Program Memory (0w28C0 - OwdT8F)
Programming Program Memory (0xTFE0 - OxTFFF)
Verifying Program Memory (0Ox0 — 0x3F)
Verifying Program Memory (0x80 — 0xOF)
Werifying Program Memory (0xCO — 0xZ20DF)
Verifving Program Memory (0x2800 - Ox281F)
Verifying Program Memory (0x28C0 - Ox479F)
Verifying Program Memory (0xTFEQ - O0x7FFF)
Programming Configuration Memory

Terifving Configuration Memory

FICkit 2 Ready

Figure 15

Note: After the chip is programmed, please disconnect the "RJ12 programming extension
cable" and the "BB0703 (PICKit2)" by removing one end of the “RJ12 6Pin reverse cable”
first, then, take the programmed chip off the breadboard.

8. If there are more chips to be programmed, please repeat steps 1-7 after the chip is
inserted into the breadboard. Also you don’t need re-load the hex file if the same hex is
used.

Website: www.AuElectronics.selfip.com 9/9 Support: AuGroups @hotmail.com




