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What is iL_ISP_U?

iL_ISP_U is a tiny but powerful programmer for Microchip's serial programmable PIC microcontroller.
Connect to USB port, there is no external power supply needed. The software running on the computer is
iL_PRG16PRO which communicate with USB via an virtual com port. The operating system on your
computer must be Windows XP.

IMPORTANT!

iL_ISP_U has no ZIF socket. It is developped for In-circuit-serial-programming and your application needs
some special programming interface (see Design Hints). Nevertheless, with some wiring you can build an

adaptor for device programming.

Driver installation

When connecting the programmer iL_ISP_U to USB port for first time, Windows will recognize it as a new
USB device. The Hardware Assistent will appear.
Do not chose ,,automatic driver search but click on manual driver installation!

Assistent fiir das Suchen neuer Hardware

Willkommen
S

kit diezem Azziztenten konnen Sie Software fir die folgende
Hardwarekomponente instalieren:

|SP-PIC Programmer [USB-CP]

/ '_} Fallz die Hardwarekomponente mit einer CD
\__4_ oder Dizkette gehefert wurde, legen Sie diese
o jetzt ein.

“Wie mochten Sie vorgehen?

™ Software automatizch installieren [empfohlen)

% Saftware von einer Liste oder bestimmben I]uelleé
ingtallieren [fur fartgeschittens Benutzern) i

kKlicken Sie auf "weiter'', um den Vaorgang fartzusetzen.

< Zuriick I Wieiter » I Ahbbrechen

Put the drivers disk in drive A and click on ,Continue>“.



Assistent fiir das Suchen neuer Hardware

Wwahlen Sie die Such- und Installationzoptionen.

= Dieze Huellen nach dem zutreffendsten Treiber durchsucher

Yenwenden Sie die Kaontrallkastchen, um die Standardsuche zu enweitern ader
einzuzchranken. Lokale Pfade und “Wechzelmedien sind in der Standardsuche mit
einbegriffen. Der zutreffendste Treiber wird inztalliert.

™ wechselmedien durchsuchen [Diskette, CD....|

v Eclgende Quelle ebenfalls durchsuchen:

I.-’-'-.:'\ j Durchsuchen |

i~ Micht suchen, sondemn den zu inzstallierenden Treiber selbst wahlen

Yemwenden Sie diese Option, um einen Geratetreiber aus einer Liste zu wahlen. Es wird
nicht garantiert, dazz der von lhnen gewshlte Treiber der Hardware am besten entzpricht.

£ Zurlick I Wieiter » I .ﬁ.l:ul:urechenl

Assistent fiir das Suchen neuer Hardware

E = wird gesucht. ..

% |SP-PIC Programmer [USE-ACF]

Weiter » Ahbbrechen

Windows is now searching for the driver that fits for the programmeriL_ISP_U.

If the message ,Windows-Logo check failed“ appears ignore it an click on button ,,continue installation®.



Hardwareinstallation

L4 "_4., Die Software, die fur diese Hardware inzstalliert wind:
L
|SP-PIC Programmer [I15E-CF]

hat den *Windaws-Logo-T ezt nicht bestanden, der die Kampatibilitat mit
YWindows =P Lberpriift. [warm izt dieser Test wichbig?]

Dasz Fortzetzen der Installation dieser Software kann die kommekte
Funktion des Systems direkt oder in Zukunft beeintrachtigen.
Microzoft empfiehlt strengstens. die Installation jetzt abzubrechen
und sich mit dem Hardwarehersteller fur Software, die den
Windowsz-Logo-Test bestanden hat, in Yerbindung zu zetzen.

Imztallation fortzetzen

Now Windows is loading the drivers.

Assistent fiir das Suchen neuer Hardware

Die Software wird instalhert.___

% |SP-PIC Programmer [USB-A/CP]

L/ =/
frdiunin, exe

nach C: 4w INDOWS S natem 32

< Zuriick Weiter » Shbrechen




Assistent fiir das Suchen neuer Hardware

~ Fertigstellen des Assistenten
N
N

Die Software fur die folgende Hardware wurde installiert;

o

|SP-PIC Programmer [USE-CP]

klicken Sie auf "Fertig stellen'’, um den Yorgang abzuschliefen.

Shbrechen |

As soon as you click on button ,finish* the Hardware Assistant starts again. This is initiate by the driver
which is just loaded. This second driver which must be loaded is the so called virtual com port. With his
help you can communicate with USB as it would be an standard serial communication port (RS232).

< Zuriick

Assistent fiir das Suchen neuer Hardware

Willkommen
=

it diesem daziztenten konnen Sie Software fur die folgende
Hardwarekomponente instalieren:

|SP-PIC Programmer [USE-CP]

/ '_\J Fallz die Hardwarekomponente mit einer CD
\__4_ oder Dizkette gehefert wurde, legen Sie diese
jetzt ein.

Wie mochten Sie vargehen?

" Software automatizch instalieren [empfohlen)

o Software won einer Liste oder bestimmten I]uelleé
anzstallieren [fur fortgeschnttene Benutzer) i

klicken Sie auf "weiter”, um den Yorgang fortzusetzen.

< Zuriick I Wieiter » I .ﬁ.l:ul:urechenl

Chose again manual driver installation and following the steps as above. After loading of this driver
iL_ISP_U is ready to use. To find out with COM port is the virtual port you can use

“Systemsteuerung” und “Geratemanager”. Here you find the information under topic ,Connections (COM
and LPT) the entry “ISP-PIC Programmer (USB-VCP) (COM4). In this case COM4 is the virtual com port.



_loix

Datei  Aktion  Ansicht 7
-= @ TS| 2

A und LPT)

ECP-Druckeranschluss (LPT1)

n_y 15P-PIZ Programmer (SB-YCP) (COM4)

,;,' Kommunikationsanschluss (COML)

), audio-, ¥ideo- und Gamecontroller

:J Compuker

1= Diskettencontraoller

ﬂ, Diskettenlaufwerke

L, DVDCD-ROM-Laubwerke

@ Grafikkarte

=) IDE ATAMATAPT-Controller

g Laufwerke

1 Mause und andere Zeigegerite

H- 5 Monitore

EE Metzwerkadapter

P B8 MYIDIA nForce MCP Mebworking Adapter
- HE) Realtek RTLE0Z9(AS)-basierter Ethernetadapter (Standard)

ﬂ Prozessoren

i) Systemgerate

<2z Tastakturen

El--%b ISE-Contraller

i ISP-PIC Programmer (LISE-YCP)

Standard OpenHCD USE-Hostcontroller

Standard OpenHCD USE-Hostcontroller

11SEB-Rook-Hub

115B-R.ook-Hub

Now start iL_EDy and then click on button ,Programmers®. After iL_ PRG16 has started select ,Properties®
and ,COM port* and click on COM4. That's it.
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Design Hints for ICSP programming

To program the PIC microcontrollers by In-Circuit-Serial-Programming you should take care when
designing your hardware. For programming the PIC you need power supply (5V), programming voltage
(13.5V) and the data and clock signal. It depends on your hardware conception which schematic you
should use.

General:

iL_ISP_U has a RJ45 connector to make connections to your target hardware. If you design also such an
RJ connector on your hardware a simple patch cable is needed for programming. The pinning on the
programmer's side is as followed:

5V from USB port (don't use it)

Data

Ground (Vss)

Clock

Ground (Vss)

Vdd (5V)

switch signal for relais (if necessary)

Vpp (13.5V), to enter program/verify mode of the PIC

ONO O WN -

Following schematic shows pin counting for the RJ45. It is the pinout seen on the pcb's component side

© O
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Ground
Ground of iL_ISP_U must be connect to ground of your hardware (Vss of PIC)

Vdd (PIC power 5V)

Usually the power for the PIC is from the target's power supply. In this case there is no connection between
programmers Vdd and Vdd of your target hardware.
Is the target's power supply turned of while programming the PIC, the power must come from the
programmer. Pay attention that the targets power consumption do not exceeds 20 mA. If it is more you
must decouple both power supplies. This can be done by diodes.

Schottky diodes are recommended!!!

Vvdd DI vdd RJ45 (6)
from target + I +

hardware C1 . C2 max. 1uF (see text)

PIC

Capacitor C2, which is connected close to the PIC, may not exceed 1yF, because the slope becomes to
flat. To enter program/verify mode the slope may not slower than 1 ysec. If EMC makes C2 greater than
you must split it in to capacitors which is also recommended by EMC (e.g. C1 = 10uF and C2 = 100nF).
This results in two resonants peaks.



Data and clock

Case 1:

If pins PGD and PGC are dedicated for programming no further modifications must be done. Connect these
pins directly.

PGD

RJ45 (2)
PGC
PIC RJ45 (4)

Case 2:

If pins PGD and PGC are also used for io signals in the running mode you have to decouple these signals.
There are two ways o decoupling. The most simple way is by resistors. But it mus be garanteed that the
following hardware can tolerate the programming signals, too. If PGD and PGC will be inputs then it works
usually.

PGD R gre—
el RJ45 (2)

PGC R2f 1
PIC el RJ45 (4)

_D_EA_ to target hardware

Select the value of R3 and R4 in the range of 2k ... 10k and R1, R2 in the range of 470 to 1k, then it will
work, if the following hardware could sink and source the current from programmer. If programmer is in idle
state (non programming state) the pins RJ45 (2) and RJ45 (4) are in tri state which is high impedance. This
means that signal coming out of the targets hardware will not effect.

The best way is to switch all signals by a relais. Then you have no influence between iL_ISP_U and the
target hardware. This way is necessary when PGD und PGC will work as outputs or bidirectional. This
prevents the following hardware to be stimulated by the programmers impulses that could be ended in
hardware confusion. This relais may be switched by an simple transistor stage. The signal for the transistor
is generated by iL_ISP_U and is tied to RJ45 (7).

PGD Relais RJ45 (2)

PGC RJ45 (4)

PIC

Vce
from
target
hardware to target hardware

—i<H

22k RJ45 (7)

BC547C
or equivalent

A less comfortable but also save solution is replaceing the relais by a simple switch or jumpers.



Vpp signal

Vpp enters the PIC into program/verify mode or RESET mode. To do this, this signal can be driven by low
(0 V) and high (13.5 V). If none of these signals are active it is in high impedance and the target's pull-up
resistor sets the PIC in run mode. The targets hardware must tolerate 13.5V at this /IMCLR pin. A simple
diode does this job.

Vdd
from target hardwlare > (8)

e.g. 47k

PIC

u Vpp/MCLR

e.g. 100n ™= Schottky diode

Luxury solution

Using a relais with 4 switch over contacts (or 2 relais with 2 switch over contacts) you can switch data,
clock , Vdd and Vpp. This becomes a module for easy and comfortable programming your PIC build in your
target hardware. As soon you start PIC programming in iL_PRG16 the relais will switch over all signals to
the RJ jacket. The actual running program on the PIC will stop immediately. Then programming begins and
after verifying the configuration word will be programmed. At the end the relais switch back and starts the
new program. This kind of luxuray is implemented in our new evaluation board “Flash Of Inspiration

I”

IMPORTANT!!!

«Some PIC devices have a so called Low-Voltage-Programming (LVP) possibility. Using these PICs it
could be nessecary to tie this LVP pin to low during the RESET and PROGRAMMING/VERIFYING
mode. If not programming could be denied. The best solution to do this is to connect a resistor (220k up to
680k) to this pin and ground (Vss). This is enough, if this pin works as output. If it works as input the signal
source for this pin out of your target hardware should drive a low.

*PICs with LV-programming ability are configured for this by Microchip.

*Within applications with power supply voltages less than 5 V you should take care because the
programmer i_ISP_U drives Vdd, data and clock at 5 V level. Additional protection might be nessecary.
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