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PICFlash is a high performance programmer for
Microchip flash microcontroller family. It is
connected to target device through IDC10
connector and acts as ICSP (In-Circuit Serial
Programmer) and as ICD (In-Circuit Debugger)
tool.
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TO OUR VALUED CUSTOMERS

I want to express my thanks to you for being interested in our products and having
confidence in MikroElektronika.

It is our intention to provide you with the best quality products. Furthermore, we will
continue to improve our performance to better suit your needs.

Nebojsa Matic
General Manager

DISCLAIMER:

All products are owned by MikroElektronika and protected by copyright law and international copyright
treaty. Therefore, you should treat this manual as any other copyright material. The manual and products
may not be copied, partially or as a whole

without written consent of MikroElektronika. Manual PDF - edition can be printed for private or local use,
but not for distribution. Modifying manuals or products is prohibited.

HIGH RISK ACTIVITIES

The products of MikroElektronika are not fault - tolerant and nor designed, manufactured or intended for
use or resale as on - line control equipment in hazardous environments requiring fail — safe performance,
such as in the operation of nuclear facilities, aircraft navigation or communication systems, air traffic
control, direct life support machines or weapons systems in which the failure of Software could lead
directly to death, personal injury or severe physical or environmental damage (“High Risk Activities”).
MikroElektronika and its suppliers specifically disclaim any expressed or implied warranty of fitness for
High Risk Activities.

LICENSE AGREEMENT:
By using our products you agree to be bound by all terms of this agreement. Copyright by
MikroElektronika 2003 — 2008.

PIC, PICmicro and MPLAB are registered trademarks of Microchip Company. Windows is a registered
trademark of Microsoft Corporation. All other trade and/or service marks are the property of the
respective owners.
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(A MANUAL

PiCflash PROGRAMMER

Along with complementary software, PICflash programmer represents an irreplaceable tool
for all those working with PIC microcontrollers. By means of this programmer, it is possible to
program almost any PIC microcontroller, including those embedded (soldered) in printed
board. The PICflash programmer is connected to the microcontroller via five lines. Two of
them are +5V and GND, while others are used for signal transmission:

page | &

PGC  (program clock)
PGD (program data)
MCLR (high voltage necessary for Flash memory programming)

These lines are contained within a flat cable ending with an IDC10 female connector. When
creating a target device, the appropriate 10-pin male connector with 2.54 mm space between
pins should be placed on it. Connector pins should be connected to the microcontroller pins.
The position of these pins varies depending on the microcontroller’s type and package. At the
end of this manual, there are exact connection schematics. During operation, PICflash pro-
grammer may be inactive or active.

Programmer is inactive

A multiplexer within the pro-
grammer connects the micro-
controller pins to peripheral
PiCflash components on the printed

programmer

PlClash PROGRAMMER

board via flat cable. In that
way, the microcontroller direct-
ly controls the operation of
device with no impact of the
programmer. Accordingly,
even the IDC10 connector is
connected, the PICflash pro-
grammer does not affect
device operation.

Flat cable

MikroElektronika sorrwaRE AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD
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Programmer is active

PICflash
programmer

Flat cable

By clicking the WRITE
option, multiplexer within the
programmer disconnects the
microcontroller pins from the
rest of electronics on the
board. It allows programming
of the microcontroller by
using PGC, PGD and MCLR
signals. When programming
completed, PICflash auto-
matically changes its state
and becomes inactive.

If the target board has its own 5V power supply, it can be also used for powering the PICflash
programmer. In that case, it is necessary to open PICflash programmer plastic case and take
off the jumper for power supply selection. On the contrary, if the target board does not have
its own power supply source, the jumper is on. In that case, the programmer, microcontroller
and whole electronics are powered via programmer USB cable which connects programmer

to PC. Any other power supply on the target board must be

suspended.

v

This picture illustrates the position of jumper when the tar-
get board and programmer are powered via USB cable.

This picture illustrates the programmer with no jumper for
power supply selection. In this case the programmer is pow-
ered by the target board which has its own power supply.

SOFTWARE AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD MikroElektronika
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mikrolCD (Real-Time Hardware In-Circuit Debugger)

mikrolCD is a highly effective tool for real-time debugging on hardware level. It enables you

e to monitor its all registers and input/output pins while the program is running. mikrolCD may
be used with any PIC compiler designed by MikroElektronika (mikroC, mikroBasic or
mikroPascal). In order to enable this mode, first select /ICD Debug option within the compiler
instead of Release option. Compile the program to machine code and program PIC microcon-
troller thereupon. At last, select the appropriate debugger- mikrolCD Debugger.

page | &
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® mikrolCD debugger uses PICflash programmmer to communicate to the microcontroller and

% supports common debugger commands:

)

=

&
Start Debugger [F9]
Run/ Pause Debugger [F6]
Toggle Breakpoints [F5]
Run to cursor [F4]
Step Into [F7]
Step Over [F8]
Flush RAM [F2]
Stop Debugger [CtrI+F2]

&) Note: For more information on how to use mikrolCD debugger refer to the appropriate docu-
mentation. All necessary information may be also found in HELP contained in the specified
compilers.
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SOFTWARE INSTALLATION

Step 1: Start installation

Insert the product CD into your PC drive. After a
few seconds, a list with all MikroElektronika prod-
ucts will apear on the screen. To start instalation of
PICflash software, click on the setup icon:

PICFlash2 software for Windows
You can also download PICFlash_setup.exe

free of charge from our web site. In that case,
start the installation from your hard drive. After-

® PICFLASH with mikrolCD v7.07 Setup

Welcome to the PICFLASH with
mikrolCD v7.07 Setup Wizard

This wizard wall guide you through the instalation of
PICFLASH with mikrolCD v7.07,

Tt is recommended that you close all other applications
before starting Setup, This vil make & possible to update
relevant system files without having to reboot your
computer.

Chick Mexct to contirue.

et >

wards, a welcome window will appear on your screen. To proceed with installation click ‘Next'.

Note: Make sure that PICflash programmer is not connected to the PC during PICflash soft-

ware installation.

Step 2: Licence Agreement

Prior to start the installation, please review the
licence terms. If you accept the terms in the
Licence Agreement, select the option ‘1 accept
the terms in the Licence Agreement’ and click
‘Next' afterwards.

Step 3: Choose Components

To make it as simple as possible for you, in this
step of the installation, there is only one selec-
table component on disposal. Click ‘Next'.

SOFTWARE AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD

® PICFLASH with mikrolCD v7.07 Setup

License Agreement g \‘\
Plaase review the kcense tarms before instaling PICFLASH with -3 \\\':
mikralCD v7.07. A >

Press Page Down to see the rest of the agresment.

MIROELEXTROMIKA ASSOCIATES LICENSE STATEMENT -~
AND LIMITED WARRANTY

IMPCRTANT - READ CAREFULLY
This icense statement and lmited wamanty constiutes 4 legal agreement ("License

IRY TNSTAIITHNG, COPYING. mﬂm\m*lﬁ!hﬂ'ﬂfwmﬂﬂf ¥OU | AGRFF TORF Y

ﬁmmmwmdmwmmtmfmmw Wou must accept the
Inestall PICFLASH drolCD v7.07, Click Next bo contirue.

(®)1 accept the terms in the License Agreement]
()1 do not accept the terms in the License Agreement

< Back | Hext > Cancel

® PICFLASH with mikrolCD v7.07 Setup

Choose Components g \‘\
Choose which festures of PICFLASH with mikrolCD v7.07 you 3 \x";
want to inztal, B )

Check the components you wart to install and uncheck the companents you don't want to
install, Chck Next to continue.

Select components o instal: Tatp

Space required: 6. 1M8

< Back | Hext > Cancel

SOFTWARE INSTALLATION

MikroElektronika
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SOFTWARE INSTALLATION

MikroElektronika

Step 4: Choose Install Location

In this step of the installation you should choose
destination folder. If you want to install the pro-
gram to the folder different from default, click
‘Browse’ and select another folder on hard disc.
Click ‘Next' afterwards. If you choose folder by
default, the program will be installed on the fol-
lowing destination:

C:\Program Files\Mikroelektronika\PICFLASH

Step 5: Installation Details

PICflash installation will start in this step and its
progress will be shown on the screen. If you are
interested in details of the installation click on
the ‘Show details’ button.

Step 6: Finish

After Windows has sucessfully installed
PICflash, you will be notified by the window
shown on the picture on the right. To complete
the installation process click ‘Finish’.

® PICFLASH with mikrolCD v7.07 Setup

Chooze Install Location
Chioose the Folder in which bo instal PICFLASH with mikrolCD
¥7.07.

Setup will install PICFLASH with milrolCD ¥7.07 in the Following folder. To install in a dfferent
Folder, click Browse and select another folder. Cick Install to start the installation,

Destinakion Folder
Space required: 6. 1M8
Space avaisble: 63.2G8
[ <mock [ _mstat | [ coneal |

® PICFLASH with mikrolCD v7,07 Setup

Installing

Flease wait while PICFLASH with milrolCD v7.07 is being
mstalled,

Extract: PICFLASH. exe. .. 100%
(ANNRENRENRANRNARRNANRANNRRNRE ]

® PICFLASH with mikrolCD v7.07 Setup

Completing the PICFLASH with
mikrolCD v7.07 Setup Wizard

PLCFLASH with mikrolCD v7.07 has b dled on your
computer,

Chick Finish to close this wizard.

SOFTWARE AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD
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PICflash SOFTWARE g
e Code Protect E::TW & ()
Step 1: Run PICflash —— 2 = e | 2= E
programmer i o S e };J[ = ©
Run PICflash from your PC. Click on || s e =0 s | e
the option Device and select the e oo o = . .
appropriate microcontroller to pro- L = e )
gram. PICflash will .autor.natically set || =3 2
parameters for working with the spec- wir | o o [ ] —— @
ified microcontroller. P Hescey i K Orven St Tps e
EEPROM Soe 256 Bytes Adders Bh Revizon | . S— E
Dewvice: PICIGFERT i Oper gtion: Nore: = e BZI
o
%
Step 2: Load HEX file =
Lookin [ Beep > e @@ @@
Click the option ‘Load HEX' which opens M_R.:) i @
the window shown on the picture on the ﬂm“ QC@
right. Select the appropriate executable file ©; =
(has extension .HEX in its name) and click °“_“°° an
the option Open. In that way, it will be ]
loaded into programmer buffer. On the | ™
basis of control bits stored in the HEX file, L)
PICflash will do all necessary settings. e
«

Step 3: Write program

Click the option Write in the up-right
corner of the working window to start
programming the microcontroller. The
programming progress will be shown
in the right bottom corner of the work-
ing window.

SOFTWARE AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD

Oscillstor  HS
Watchdog Timer  Duabled
Power Up Timer  Enabied

Master Clear  Enabind
Daka £E Protect  Disshied
Brown Dut Detect  §00 Ensbied
Int-fut Switchover  Eratied
Fai-sale O, Monitor  Erabled
Low Veltage Program  Dissbied
‘In-Circult Debugger 1D Dissbled
Brown-out Reset Sel. 5ot to 40V

2] Calbestion word Protect

R R R R R

1D Locstions:
IFFF IFFF IFFF IFFF

Program Mesony Soe 8 K Dirvien Status: Vesilying Program Momory
EEPROM Sie: 258 Bytes Adbess: DDBON

Oper Press <ESC> to Abort Operation..

Tyoe PICIGFBST =
Revision 1 Frogress:

HW: PICFLASH prog vI7.07.06.15

MikroElektronika
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Keyboard Shortcuts

Command Line

Example 1

Example 2

Example 3

MikroElektronika

USER'S
(O MANUAL

Alt-E Erase

Alt-B  Blank check

Alt-W  Write

Alt-V  Verify

Alt-R Read

Alt-D Change MCU
Ctrl-S Save

Ctrl-O Open (Load)
Ctrl-R Reload

Alternatively, you can use PICflash programmer from the command line. It
will enable you to use PICflash programmer from some other software,
compiler etc. Here is the list with the command line parameters:

-w Write to PIC

-V Verify

-e Erase PIC

-r Read from PIC

-p PIC name (for example: P16F877A, P18F452...)
-f File name (must be enclosed with " )

-b Blank check
-q Close PICflash after programming

picflash2.exe -w -pPIC16F877A -v -f"C:\somefile.hex"

This will program the PIC using C:\somefile.hex. Immediately after write,
it will verify loaded file.

picflash2.exe -r -pPIC16F877A

This will read the PIC program memory.

picflash2.exe -e -pPIC16F877A

This will erase program from the PIC microcontroller.

SOFTWARE AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD
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PROGRAMMER’S OPERATION 04

v
Programming a PIC microcontroller is performed by using signals Vpp, PGC and PGD from 2
the PICflash programmer. They are brought to the MCLR, RB6 and RB7 pins. Additionally, the & &
microcontroller pins VCC and GND must be supplied with voltage. In order to enable program-
ming to run without errors, make sure that these pins are not connected to other electronic
components. Otherwise, during normal operation, these pins must be connected to other
components as per project.

p"
0
x
x
X
X

40 PIN

PROGRAMMER'S ORPERATION

Since the microcontroller is soldered on the printed board (with no use of socket), it is neces-
sary to switch these pins by using jumpers. In consequence of that, on device designing, do
not forget to provide space for embedding 5 jumpers. They should be embedded between
pins for programming and components connected to these pins.

SOFTWARE AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD MikroElektronika
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12 Instead of five independent jumpers, you should place an IDC10 male connector with 2.54mm

space between pins. During normal operation, its pins must be linked as shown in figure

% below. In that way, the microcontroller pins are connected to the rest of on board electronics.
o

IDC10 connector pins are linked by
jumpers. The microcontroller is connected
to the rest of on board electronics.

vC

Cc
RB6 -0
RB79.e
-©

MCLR
: GND oDy,
=\
40 PIN ﬁ ] 1

MikroElektronika  sorrwaRE AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD
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During programming, the same connector is used to bring signal from the programmer. To 13
enable it, you have to remove jumpers from the board. Instead of them, the programmer
conector is connected to connector.

IDC10 connector on the target board. Jumpers are removed to
enable connection to the PICflash programmer.

L

RB6
RB7
MCLR

GND GND Il
J —oo—|:|- F
! |
A 0

M

XXXXOId

Apart from programming the microcon-
% troller, PICflash also enables In Circuit
NGt

Debugger contained in all compilers
designed by MikroElektronika. By using this
program, the microcontroller is able to oper-
ate in real environment and execute
instructictions step by step. It also enables
the user to simultaneously monitor all MCU
registers while the program is running.

X

PROGRAMMER'S ORPERATION

9

Note: In Circuit Debugger cannot monitor state on the pins RB6 and RB7 since these micro-
controller pins are used for communication to the programmer.

SOFTWARE AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD MikroElektronika
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44 PiCflash PROGRAMMER CONNECTION
& In order to enable programming a PIC microcontroller via PICflash programmer it is neces-
8 sary to connect them. One of the possibilities of such connection is by using an male IDC10

connector. With regard to that, on device designing, do not forget to leave space on printed
board for this connector. Pins of this connector are between the microcontroller pins (VCC,
GND, MCLR, RB6 and RB7) and components they use. The appropriate schematics is shown
on the picture below. Once you plug in the PICflash connector you will be able to program the
microcontroller. Switching the connector pins by jumpers enables device to operate in real
environment as per project.

vee [ (|Z|: mcu-vee
PGC

RB6 DZ| = -

RB7 PGD USER

|Z|) = RB7 INTERFAGCI

MCLR
MCLR DZ| = oLR

)
o GND = CIZI
100nF

ON BOARD

XXXXOld

|||—|

IDC10
CONNECTOR

40 PIN 2 g
PICflash programmer connec-
tor in position for programming
or monitoring the operation of

the microcontroller by using In
Circut Debugger program.

PlClash PROGRAMMER GCONNEGTION

Note: Picture above illustrates connection between IDC conector and the microcontroller
pins. Pay attention to how the VCC pin for power supply is connected.

MikroElektronika  sorrwaRE AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD
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Connection schematics for 15
— male IDC 10 connector on
3 printed board and 8-pin 10F &
3 e PIC microcontrollers. Some | &
= @@ = eP1 of the examples of 10F fami-
}@@ — epo INTERFAG ly:
s L PIC10F200, 2002, 2004,
206...

ON BOARD
IDC10
CONNECTOR

Connection schematics for

R} —— IF}’II:C12F508 509, 629, 635

GPO (1= PGD USER ’ ’ ’ ’
@ e memc} 675, 683...

MCLR R MeLR

 GND R

1 =)

ON BOARD

* male IDC 10 connector on
= printed board and 8-pin 12F
= L I vge PIC microcontrollers. Some
2 T of the examples of 12F fami-
g vee @ 5 || eu-vee p
x

o
3
=

IDC10
CONNECTOR

Connection schematics for

—®

R 1K ] toonr male IDC 10 connector on
I vee printed board and 14-pin
= = 16F PIC microcontrollers.
e ) ) Some of the examples of

RA1 @ 5 PGC RA1

RAO0 PGD USER
" J RAO INTERFAC}

MCLR @ X MCLR MCLR

icun@

16F family:
PIC16F676, 684, 688...

PlCTash PROGRAMMER CONNEGCTION

ON BOARD
IDC10
CONNECTOR

SOFTWARE AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD MikroElektronika
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Mcu-vcc

@e

P
D C GC

MCLR

@@: PGD

@ GND

:@@: MCLR

@e

ON BOARD
IDC10
CONNECTOR

VCC

@@ mcu-vee

@@: PGC

PGD

:@ MCLR

CONNECTOR

vcC

RA1

Mcu-vcc

RAO

@ PGC

MCLR

@ PGD

o GND

@: MCLR

L

MikroElektronika

ON BOARD
IDC10
CONNECTOR

USER
INTERFAC

USER
RB7 INTERFAC}

USER
RAO INTERFAC}

Connection schematics for
IDC 10 mail connector on
printed board and 18-pin
18F PIC microcontrollers.
Some of the examples of
18F family:
PIC18F1220,1320 ...

Connection schematics for
IDC 10 mail connector on
printed board and 18-pin
16F PIC microcontrollers.
Some of the examples of
16F family:

PIC16F84A, 88, 628,
716....

Connection schematics for
IDC 10 mail connector on
printed board and 20-pin
16F PIC microcontrollers.
Some of the examples of
16F family:

PIC16F631, 677, 685, 687,
689, 690....

SOFTWARE AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD
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Connection schematics for 17

VcCe male IDC 10 connector on
printed board and 28-pin &
s () ) e 16F and 18F PIC microcon- | &
== (B (= e trollers. Some of the exam-
) () A= | useR S ples are:

S () () S T PIC16F876, 73...
S ()| () PIC18F252, 248, 2330...

L

ON BOARD
IDC10
CONNECTOR

Connection schematics for

vce male IDC 10 connector on
printed board and 40-pin
vee (G (T juev-vee 16F and 18F PIC microcon-
Ras @ pec R6 trollers. Some of the exam-
) ) R Re7 INTUE??EF§C> ples are:

v ENEPHILT e PIC16F877A, 77...
 GND @ P|C18F452, 448, 4520,

4
o [ L 4220...

ON BOARD

XXXXOlId

IDC10
CONNECTOR

i

40 PIN

vce Connection schematics for
male IDC 10 connector on
vee (L) g revvee printed board and 64-pin

18F PIC microcontrollers.
Some of the examples of

RB6 @@ PGC RB6

RB7 PGD

<]
MCLR @@ MCLR MCLR

I
PlCHlash PROGRAMNMER GCONNEGCTION

USER
INTERFAC

18F family:
= PIC18F6310, 6410, 6520,
L @l_ 6620, 6720...
T e

CONNECTOR

SOFTWARE AND HARDWARE SOLUTIONS FOR EMBEDDED WORLD MikroElektronika
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PlCilash PROGRAMMER CONNEGTION

vcc m X Mcu-vcc

@: PGC 6

RB7 @ PGD RB7

USER
INTERFACI

MCLR @ 4 MCLR MCLR
—T_GND @

ON BOARD
IDC10
CONNECTOR

Connection schematics for
male IDC 10 connector on
printed board and 80-pin
18F PIC microcontrollers.
Some of the examples of
18F family:

PIC18F8310, 8410, 8520,
8620, 8720...

Mcu-vce .1 0K
PGC RB6

After programming and
device development are fin-
ished, the male IDC10 con-
nector pins must be
switched by jumpers. It
enables pins MCLR, RB6
and RB7 to be connected to
the rest of on board electron-
ics, which further enables
device to operate normally
without PICflash program-
mer. In case of need, the
jumpers can be removed
and PICflash can be recon-
nected for reprogramming
the chip.

[
A ) L
Q m MCLR MCLR
X B P
¢ a1
>< ON BOARD c—ui Q
IDC10 -4
CONNECTOR
[E5) suveer
40 PIN
Note: Note:

Target board must not have
electrolytic capacitors between
the microcontroller pins and
embedded IDC10 conector
since the power supply voltage
is controlled by the PICflash
programmer.

Resistor R (1Kohm) should be connected to VCC line
only in case you work with the following microcon-
trollers:

12F629,635,675,683,
16F627,627A,628,628A,630,631,636,639,648A,676,
677,684,685,687,688,689,690,913,914,916,917,946,
16HV675!
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None of the parts of this manual, including the product and software described in it, may be reproduced,
transmitted, transcribed, stored in a retrieval system, or translated into any language in any form or by
any means, excepting the documentation kept by the purchaser for backup purposes, without expressed
written permission of MikroElektronika Company.

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 provides this manual “as is” without warranty of any kind, either expressed or implied,
including, but not limiting to implied warranties or conditions of merchantability or fitness for a particular
purpose.

In no event shall MikroElektronika, its directors, officers, employees or distributors be liable for any
indirect, specific, incidental or consequential damages whatsoever (including damages for loss of
business profits and business information, business interruption or any other pecuniary loss) arising from
any defect or error in this manual or product, even if MikroElektronika has been advised of the possibility
of such damages.

Specification and information contained in this manual are furnished for internal use only, and are
subject to change at any time without notice, and should be construed as a commitment 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 registered trademarks or
copyrights of their respective companies, and are used only for identification or explanation and to the
owners’ benefit, with no intent to infringe.
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