Programming the PIC16F84 Using PICKit2

NOTE: If there are any interconnections between DIP_SW_INPUT_INTER connector
X32 and the MCU ports, make sure the DIP switches on S7 are all opened
(flipped up) before beginning the programming process.

1. Set the microcontroller unit (MCU) package selection switch (S1) and the
operation/programming selection switch (S4).
a. For programming and regular operation, set S1, S4, S5, & S5 DIP switches as
shown in Figure 1, 2, 3, & 4.
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Figure 1. S1 Switch Setting
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(2) S4: SW1 OFF & SW2 ON

Figure 2. S4 Switch Setting
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(3) S5: Switches 1-4 ON and 5-8
OFF

Figure 3. S5 Switch Setting

(4) S6: Switches 1-8 OFF

Figure 4. S6 Switch Setting
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10.

Lift the handle of the Zero Insertion Force (ZIF) socket IC4.

Insert the PIC16F84A microcontroller into the ZIF socket. Make sure the notch end
of the PIC is facing the handle end of the socket and that the PIC is mounted closest
to the handle end of the socket.

Lower the handle of the ZIF socket.

Place the PIC16F84A into the IC4: ZIF socket.

Plug the wall-mounted power supply connector plug into the trainer board Power
Jack, J1.

Plug the power supply into an outlet.

Connect a USB A-B cable between USB_CONN X1 and the computer.

Start the PICkit2 application by PICkit
double clicking the icon at: 2]
PIGKItR2IV2/61

If everything goes well, you should see that the PICkit2 detected the MCU that was
placed in the ZIF socket.

B PICKit 2 Programmer e M= S ——— |

File Device Family Programmer Tools View Haln

Detected MCU

Mig Pe/Standard ConfiguTang

PIC18F84A

e IDs:  FF FF FF FF shown here
Checksum: 3BFF
PICkit 2 found and connected. 0 8
PIC Device Found.
b Program
[ Read || wiite || verity || Erese | | BiankcChed Memory Area
Program Memory
[¥] Enabled |Hex Only ¥ | Source: N WErased)

E? Memory

EEPROM Data
Area

/| Enabled [HexOnly ___~

FF FF FF FF FF FF FF FF FF FF FF FF FF FF oo Doy
Ol FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF l Em“ Hex File
0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ———
FF FF FF FF FF FF FF FF FF FF FF FF FF FF ‘Plckit"z

11. If the PICKkit 2 cannot detect the MCU, then it will not be able to program the MCU.

There may be several reasons for this:
a. The S1 and/or S4 switch setting were incorrect.
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I. Solution: change the S1 and S4 switch setting.
b. The wall-mounted power supply was not providing 12V or more power.
I. Solution: replace with a good power supply.
c. There may be old source code in the MCU that was using the RB6 and RB7
lines.
i. Solution: Press and Hold the RESET_ 18P switch, S2, and restart the PICKkit2
application.

12. If the PICKkit2 detected the MCU, then programming is allowed.

13. Under the main menu, click on File, then select Import Hex

e —— ==

File | Device Family Programmer Tools View Help

Import Hex Ctrisl 5
Expoft mex Clri+E
1 FA\.b_Modules\LABS CODE\Lab_5_Part_3HEX Ctris1
2 F\.b_Modules\LABS CODE\Lab_5 Part 2HEX Ctri+2
3 FA.b_Modules\LABS CODE\Lab_5_Part_LHEX Ctrl+3
4 F\_dent HW Code\Henderson\HW6 PartLhex Ctri+4
= o | ASVMICROCHIP
VDD Target
= = Check 50
Reod | Wrae Varfy Erose Blank Chack MCLR
Progrom Memory
+ Enabled |Hex Only ¥ | Source: None (EmptyErased)
000 arrr rrr rrr rrr arrr rrr arrr irrr -
008 arrr 3rFF 3FFF 3FFT 3PP arFr 3rFYF arrr
010 arrr rrr irrr Irrr IFrrr rrr arrr IFrrr
018 arrr irFF  3FFF  3FFF 3FFF  3IFFF  3FFF rer
020 arrr irrr rrr rrr rrr rrr rrr rrr
028 arrr rrr  3rrr  3rrr arrr  3rrr 3rer rrer
030 arrr arrr 3rrr 3rrr arrr  3rrr arrr rrr
038 rrr IFFF  3FFF  3FFF IFFF FFF  3FFF rrr
040 rrr rrr 3rrr 3PrT arrr arrr  3rer arrr
048 IFFF IrFF  3FFF  3FFF irrr IFFF  3FFF rrr
050 rrr rrr 3rrr 3rrr arrr  3rer arrer irer
058 arrr rrr 3rrr 3rrr srrr arrr 3rPT rrr
060 arrr arrr 3FFT 3FFT arrr arrr  3rFF arrr
068 arrr IFrFrF IFFF 3FFF 3FFF IFFF IFFF IFFF
070 rrr irrr 3FFF  3FFF 3FFFr  3FFF  3FFF rrr v
EEPROM Doto
Auto Import Hex
¥ Enabled |Hex Only | + Write Device
00 PrTr T TP FT FT PY FT FT T P FT T PT PP OF Read Device +
10 rrErrerFFrT T FC ET T FT FT IT IT IT IY IT IT Export Hex File
20 FF Y FF FF FY FP FY FP FT PP FY FY FT FF PP IF
30 FEFFFF YT ET FP FT FT FT FT FF T PP PP PP IF Plc'm-z

14. This will lead you to next window where you should direct it to the folder that has the
compiled/assembled .HEX file.
15. Double click or highlight the .HEX file, then click Open.
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e - P i
file Device Family Programmer Tools View Help prcI AaBbC¢ AaBbCc AaB
Midrange/Standard Configuration Spacing Headingl  Heading 2 Title
Device: PICIEF84A nf i 3FFF Styfes
UseriDs:  FFFFFFFF O T M. |

5 e AT = Bhe Aasbee AaB
Badogt  Hesdngz Ttk
|PICkit 2 found and connected. MICROCHIP F
PIC Device Found. ﬂ
. Import Hex File X
|; 1 i — Tos [ .
— &O',l e« Learning_Lab_Modules » LABS CODE w |44 || Search LABS CODE pel
(] () v O~ s e _
Program Namory | Organize~  Newfelder . L e !
|¥| Ensbled  |Hex Only - Js Downloads - Name Date modified Type =
000 3 3 |. Dropbox
5 e dzey . LAB#2 HEX 29/2011909 A HEXFi
4 el prisied «» Recent Places
[ 2T SEEE LAB#3HEX 29/2011 %10 A HEXFi
o1g 3FFF 3FFF
020 3FFF  3FFF 5 |ibraries = LAB#4HEX 11/29/2011 %11 A HEXFi
oz aFer  arEr -~ n L
630 el pel LAB#5_PART1.HEX 11/29/2011 %14 A HEX F\;:
038 3FFF 3FFF & i LAB#5_PART2.HEX 11/29/2011 %16 A HEXFil
‘omputer 1
3:2 ::1: :;: o i LAB#5_PART3 HEX 11/29/2011 %18 A HEXFi
& Local Disk (C:)
050 3FFF 3FFF LAB#6.HEX 12/3/2011 1145 A HEXFi
058 IFFF  3FFF || < Local Disk (D} . .
iy [ LAB#T_LONG.HEX 11/20/2011 923 A HEXFil
068 aFFF  3FFF > DATA DR (F)
| 5 LAB#7_SHORT.HEX 11/29/2011 922 A..  HEXFil
070 3FPF  3FFF *) €D Drive (G) U3 ¢ 2
| 2 chiciiina. A bomed T ] L | l
= LAB#7_SHORT.HEX Date modified: 11/29/2011 8:22 AM
HEX File Size: 605 bytes
00 FF FF FF FF FF FF
10 FF FF FF FF FF FF
20 FF PP FF PP FF FP e name: LAB#7_SHORT.HEX
30 FF FF FF FF FF FF

B PiCkit 2 Programmer (=5 % 7]

File Device Family Programmer Tools
Midrange/Standard Canfiguration

Device: PIC18F84A

The PM area has been

loaded with .HEX code

and ready to be
programmed.

User IDs: FF FF FF FF
Cl

Hex file sucessfully imported.

I |

[ Reed || witte || verty || Erase || Biankcheex | o
—— rify /#'!’—

[¥] Enabled rce: F:\...ah_ModuSes\LABVlABﬂ?_SHORT.HEX

ooo 2834
008
010

3FFF 3F 085 3030

/ 030 2828 0BS5S0 2829 0008 1683 30FC 0085 3000

038 0086 1z83 1405 1485 2005 0133 0813 0054

040 0A93 20458 008é 3E00 1s03 2848 2020 283E

048 2848 0814 0782 3454 3468 3469 3473 3420

050 3469 3473 3420 3461 3420 3473 3468 346F

058 3472 3474 3420 3474 3461 3462 346C 3465

060 3400 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF

068 3FFPF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
\0 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF e /
EEPROM

V| Enabled |Hex Only

Ol Fr PF FF FF FF FF FF FP FF FT FFP FF FE FF FF FF
{0l FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
208l FF FF FF FF FF FF FP FF FFP FFP FF FF FF FF FF FP

SO FF FF FF FF FFP FF FF FF FF FF FF FF FF FF FF FF P|C|(it"2
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17. Under the middle menu, click on Write. The PICkit2 will program the .HEX code to
the target MCU and display “Programming Successful.” to represent that
programming has completed and has been verified. While in the programming
process the Yellow LED1 (LED near IC1 on PIC trainer board) should be flashing to
signal computer-to-PIC trainer board communication.

I PICkit 2 Programmer (= X

File  Device Family Programmer Tools View Help
Midrange/Standard Configuration
Device: PIC16F84A f 3FF2

User IDs: FF FF FF FF

Cl : 8A30 OSCTR® BandGap
ﬁ\ MICROCHIP
VDD Target _
| ] Check 50

[ Read ][ Write H Verify H Erase H Blank Check ] [ ] MCLR

Program Memory
V] Enabled Source: |F:\...ab_Modules\LABS CODE\LAB#7_SHORT HEX

000 2834 3FFF 3FFF 3FFF 0009 1085 3030 0086 &

008 2020 3030 0086 2020 3030 0086 2020 3038 [

010 0086 2020 300c 0086 2020 3001 0086 2020 ;]

o018 3006 0086 2020 3002 0086 2020 1485 0008

020 1005 0000 0000 0000 1405 2027 o008 3010

028 0090 3010 0091 30F0 0092 0BS2 282D 0B91

030 282B 0BSO 2829 coos 1683 30FC 0085 3000

038 0086 1283 1405 1485 2005 0183 0813 0094

040 0AS3 2049 0086 3E00 1903 2848 2020 283E

048 2848 0814 0782 3454 3468 3469 3473 3420

050 3469 3473 3420 3461 3420 3473 3468 346F

058 3472 3474 3420 3474 3461 3462 346C 3465

060 3400 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF

068 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF

070 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF W

EEPROM Pata Auto Import Hex
craie e oo

00 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF Read Device +
10 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF E)@Oﬂ Hex File
S0l FF FFF FF FF . FF FF FF FF FF FF FF FF FF FF FF FF

S FF FF FF* FF FF PFF FF FF FF FF FF FP FF FF FF FP Plckith
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18. If there is any problem during the programming or re-programming process, a re-
establishing of the communication between the computer and the PIC trainer board
is needed. To do this, select Tools in the main menu and then click on Check
Communication. The Yellow LED1 should flash and the MCU detected.

a. If this does not re-establish communication, the computer may need to be
restarted to clear a blocked in USB connection.

B Pickit 2 Programmer > . e -
File Device Family Progrhmmer | Tools | View Ip ‘
Medrange/Standssd.Confiy Enable Cgafe Protect Ctri+P
“ e Data Protect Ctrl«D
OSCCAL »
Uoar Target VDD Source »
Checksum:  JBFF Display Unimplemented Config Bits  »
Calibrate VDD & Set Unit ID.
PICkit 2 found and connected. | Use VPP First Program Entry e
PIC Device Found. Js& LVP Program Entry

v| Fast Programming "

y = e = 5.0 =
e e
¥ Enabled |Hex Only ¥ |
000 arrr 3rrer rr -
008 arrr 3rFCF r (=

010 rrr irrr rrr rrr rrr rrr rrr rrr
018 arrr arrr arrr rrr arrr rer rrr rrr
020 3rrr rrr arrr rrr rrr rrr rrr rrr
028 rrr rrr rrr rrr rrr rrr rrr rrr
030 rrer rrr rrr rrr 3rrr rrr rrr arrr
038 rrr rrer rrr rrr rrr rer rrr rrr
040 rrr rrr rrr rrr rrr rrr rrr rrr
048 rrr rrr arrer rrr arrr rrr rrr rrr |
050 rrr arrer rrr rrr rrr rrr rrr rrr
058 rrr arrr rrr rrr rrr rrr rrr arrr
060 rrr arrr rrr irrr arrr rer rrr rrr
068 rrr rer rrr rrr rrr rer rrr rrr r
070 rrr rer rrr rrr rrr rrr rrr rrr -~

EEETIONM Dol = Auto kmport Hex
7] Enobled [HexOnly v + Write Device
00 PF PP FF FF FF FF FF FF FF FF FF PP PP PF PP PP [ Reod Device + |
10 PR PR PP PP PP Fr Fr PR PP PP PP PP FT FE PP T mmrﬁ
20 PR PR FRP PP PP PP PP PR PP PP PP PP PR PR PP PP : -
30 rrFPREFRETP R PR PR PR PR PR PR P IT Plckit‘z
— —_— — —
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Running the Program

1. There is no need to change S4 switches setting in this Rev2 trainer board.
This means keep them untouched in programming and operational.

S4: SW1 OFF & SW2 ON sS4

PROG_OPER SW

2 If the MCU operations did not perform where was designed, then go back to the
MPLAB to check the software design and also make sure the hardware connections
match the software design, then repeat the compilation and programming process

again.

Note: If there is any problem/issue with the programming or the PIC trainer
board, please contact Dr. Steve Hsiung (shsiung@odu.edu)(757-683-
4606) or Mr. Richard Seriani (rseriani@tcc.edu)(757-410-7889) for

assistance.

Page 8 of 8



