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 S13 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 as shown in Figure 1.
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Figure 1
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(1) SW1 OFF & SW2 ON ==

PROG_OPER_SW
Figure 2

2. Lift the handle of the Zero Insertion Force (ZIF) socket IC4.
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3. 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.

4. Lower the handle of the ZIF socket.

5. Place the PIC16F84A into the IC4: ZIF socket.

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

7. Plug the power supply into an outlet.

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

9. Start the PICkit2 application by PICkit
double clicking the icon at: d
PIGKItI2 V261

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

HPICkit2 Programmer s Wi o o Swm—m Gag—" e

File  Device Family Programmer Tools View Helo

Detected MCU

MigpeffGe/Standard Configulftig

PICT18F24A

we[ IDs:  FF FF FF FF shown here
Checksum: 3BFF
PICkit 2 found and connected. “ -
PIC Device Found.
. Program
[ Read | [ wmie |[ venty | [ Erase || miankches Memory Area

Program Memory

Enabled |Hex Only -

E” Memory
EEPROM Data
Enabled [HexOnly x| Area

FF FF FF FF FF FF FF FF FF FF FF FF FF FF Read Device +
0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF Export 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 E‘FM P|Ckit" 2

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 9V-11V 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 PICkit2 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 — —— =S
File | Device Family Programmer Tools View Help
Impart Hex Crri+]
Expori FER Cti+E
1 FA.b_Modules\LABS CODE\Lab_5_Part_3HEX Ctri+l
2 F\.b_Modules\LABS CODE\Lab_5_Part ZHEX  Ctrl+2
3 F\.b_Modules\LABS CODE\Lab_5_Part_1HEX Ctr+3
4 FA_.dent HW Code\Henderson\HW6 Partlhex Cirl+d

e e -GQMEHDCHF
VDD Target
: St - A 3 Chick 50 =
| Repd || Wme || Venfy Ernse Blank Check | MCLR
Program Momony
+| Enabled | Hesx Only > Source: None (EmptyErased)
000 Irrr IFFFr  IFFF  IFFT IFTF IFFF  IFFF  IFFT -
oog IFFF IFFF  IFFF  3FFF  3FFF IFFF IFFF  3IFFF o
ol0 IFFF IFFF IFFF 3FFF IFFF IFFF IFFF 3FFF =
018 IFFE IFFr  3FEFF IFEF IFFF IFFF  3IFFF  IFFF
020 IFFF iFPF  3FFF  3FFF  3IFFF IFFF IFFF  3IFFF
02E IFFF IFFF IFFF 3FFF IFFF IFFF IFFT IFFF
030 IFFF irFFr  3IFFF  3FFF IFFF IFFF  IFFF  IFFF
oag IFFF iFFF  IFFF  3FFF  3FFF IFFF IFFF  3FFF
040 IFFF IrFF IFFF IFFF AFFF IFFF IFFF IFFF
048 iFFE irFr  3FFF  3AFFF 3FFF iFFF IFFF  IFFF
050 AFFF IFFF IFFF 3FFF IFFF AFFF IFFF 3FFFP
058 Irrr IrFFr  3FFT  IFFF IFFF IFFF  IFFF  IFET
4] AFFF arFF IFFF  IFFF  3FFF IFFF IFFF  3IFFF
066 AFFF AFFF IFFF 3FFF 3FFF AFFF IFFF 3FFF
070 IFFF IFFF  3FFF IFEF IFFF IFFF  IFFF  3FFF ~
EEPROM Dot
Auto Impart Heot
| Enabled | Hex Only - + Write Devica
00 FFFF FF FFP FF FY FF FF FF FF PP FF FF FF PP FP Read Dewvce + ]
i) Fr FF FF FF FF FF FF FF FF FF FF FT FT FF FF FF Expont Hax Filp
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 Fr FF FF FF e
PICKkit™ 2

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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- PICKit 2 Programmer = =

File Device Family Programmer  Tools  View Help {BbCel AaBbC¢ AaBbCc AaB
Midranga/Standard Confiquration Spacing  Heading 1 Heading 7 Ttle
Device: PICTEFE4A IFFF
UseriDa  FF FF FFFF PV IVEEEH [ R |
Chacksum:.  SBFF hebee Aanbee Aab
=4 chng & T
PICKit 2 found and connected. @ MiCROCHIP [
PIC Device Found.
Bl import Hex File %2
- — -
= @’ w| ) « Leaming_Lab Modules ¥ LABS CODE w |y | [ searen o Jel
E[E kSO
Progmm Mamary Organize »  New folder [~]
= R i | *
| Enabled | Heox Only > & Downloads 4 MName Date modified Type
Ire! rrr | ). Dropbox
gg: 3:!_: gni ’ o LARBSZHEX HEX Fi
Recent Plac
010 arer  arrr o it LAB#IHEX HEXF
018 3PFF  3FEF
020  3FFF  AFFF < Ui e LARS4.HEX HEX F
028 IFFF AFFF wy Liorenies 1 new Fif2
el e eee LAR#S PARTL.HEX HEX Fil=
03 arrr  arrr PR LAB#S_PARTZHEX HEX F
040 IFTE IFPT ampater
(1] arrr arrr Local Disk (C) LAB#S_PARTIHEX HEXF
050 srer arrr 100 i . LAB®GHEX HEX Fi
058 3IFTE IFPTF = Local Disk {0x) LAB#7 LONGHEX HEX A
060 | 3P F #7_LONG. HEX Fi
L 3r:: 3::.: 2 DATA DR {7} LAB#7_SHORT.HEX HEXE
070 3rrr  3rEr ) €D Diive () U3 ¢ o ’ HE
* 4 1l L3
@ ehesinn Mlhama’) e |
EEPROM Data i =
T o — LAB#7_SHORT.HEX Date modified: 11/29/2011 5:22 AM
s L HEX File Size: 605 bytes
90 'rr TT FF FT PP IT
10 ®F PP FF FE PP PP
20 FF FF FF FF FF FF name: LAB#7_SHORTHEX tAiles -!
30 rrrETR PR PR PP 3
- | Open | Cancel

it 2 Programmer |d|

File Device Family Programmer

Tools
Midrange/Standard Configuration

Device: PICT16FB4A

The PM area has been

loaded with .HEX code

and ready to be
programmed.

UserIDs:  FFFFFFFF

um: OSCCAL

‘ Hex file sucessfully impol

| | VDU

7

I Read H Write ” Verity H e H Blank Check ]

Program Memory

Enabled Source: |F:\...abﬁModuIes\LABVLAB#LSHORT.HEX

2834 3FFF
/ 038 0086 1283 1405 1485 2005 0153 0813 0054
040 0a53 2048 [aled=13 3E00 1903 2848 2020 283E
‘ 048 2848 0814 0782 3454 3468 3469 3473 3420
050 3465 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
M 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF "/
EEPROM

Enabled |Hex Only

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 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 Pl(:k' ™
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.

|
w PICkit 2 Programmer = %

File Device Family Programmer Tools View Help

Midrange/Standard Configuration
Device: PIC16F&4A 3FF2

UserDs:  FF FFFFFF

Chasisum:  8A30 OSCCRe BandGap
I o
T /DD Target

l Read ][ Write: H Verify H Erase H Blank Check ] E?N:E(_:; 5.0

Program Memory

Enabled |Hex Only ¥ | Source: |F:\...ab_MDduIes\LABS CODE\LAB#7_SHORT.HEX

000 2834 3FFF 3AFFF 3FFF 0009 1085 3030 0086
008 2020 3030 o086 2020 3030 0086 2020 3038 |EW
010 00Be 2020 300cC 00Be 2020 3001 o08e 2020 '
018 2006 0086 2020 2002 0086 2020 1485 0008
020 1005 0000 [alale]n] o000 1405 2027 0008 3010
028 00s0 3010 00581 30F0 o0s2 0BS2 282D 0BS1
030 2B2B 0BSO 2829 o008 1683 30FC 0085 3000
038 0086 1283 1405 1485 2005 0193 0813 0054
040 onsz 2049 o086 3EOQD 1503 2848 2020 Z83E
048 2848 0814 0782 3454 3468 3469 3473 3420
050 3465 3473 32420 32461 3420 32473 32458 346F
058 2472 2474 2420 2474 2461 2462 2460 2465
060 2400 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
068 3FFF 3FFF AFFF 3FFF 3FFF AFFF 3FFF 3FFF
070 AFFF AFFF AFFF AFFF AFFF AFFF AFFF AFFF -
EEPROM Data
Auto Import Hex
i
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 Export Hex File
20 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
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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 USB connection.

BB Pkt 2 Programmer e -
File  Device Family  Progeg elp
alSianderd-Genioumatio e Protect Cirl+P
le Data Protect Cirl+D
Target VDD Source '
Checkaum:  38FF Desplay Unimplermented Config Bits .
Calibrate VDD & Set Unit 1D_
PiCkit 2 found and connected. LUse VPP First Program Entry =]
PIC Device Found. 5 /P Program Entry
|‘ Fast Programming 4
UART Toal, 5.0

(i e | v ] 1

Program Mamony

Logic Toal.-

] Enabied [Huxﬂg@_

Troubleshoot._.

000 IFFF  3FFF  3FF b -
oog arFr  3FPF  3FR Operating System r (3
o0 arrr IFFF 3FFF IFFFP AFFF IFFF IFFF IFFF E
(58] IFFF  3FFF  3IFFT  IFFF  3FFF  IFFF  IFET  IFFF
020  3IFFF  3IFPF  3FFF  3FFF  JFFF  3IFFF  3FFT  3FFF
028 3IFFF IFFF 3FFF IFrr irrr IFFF IFFF IFFF
030  3rFF  3FFr  3FFF  AFFF  AFFF  IFFF IFET IFEF
038  3FFF  3FFF  3FFF  3FFF  3IFFF  3FFF  3FFF  3FFF
040 IFFF  3IFFF  IFFF  IFFF  IFFF  IFFF  3FFT  3FFF
D48 aArTFF irrFr irFr IFFF IFrFF irrr arrer arer
080  3IFFF  3FFF  3FFF  3FFF  JFFF  3IFFF  3FFT  3FFF
058 IFFF  3IFFF  3FFF  3FFF  JEFF  IFFF  IFFT  3FFF
el A1) ArFF AFFFE AFrFF AFFF AFFF IFFF AFFF AFFF
068  3IFFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFT  3FFF
070 IFFF  AFFF 3FFT  3FFF  JEFF  IFFF  AFET  IFFF T
g Auta impart Heo
4| Enabled |[HexOnly = + Wiite Device
00 FF FF FF FF EF FF FF FF FF FF FF FF FF FF FF FF Read Devica + |
10 FF FFE FF FF FF FF FF FF FF FF FF FF FF FF FF FF Bwlhﬁ.
20 PF PF FP FF EF FF PF PE FE FF FF FF FT FF PP PP T
40 FFPFFFrEFITIT P YT YEFFFT ET FT FY TP PP Plckit'z

Page 6 of 7



Running the Program

1. Set both S4-1 and S4-2 ON.

S4: SW1 ON & 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.
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