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APPLICATION NOTE

ST7 FLASH STICK and ST7MDTxx-EPB programmers
In-Circuit Programming Considerations
INTRODUCTION

The In-Circuit Communication (ICC) protocol for ST7 makes it possible to in-circuit program your
application to an ST7 XFLASH or HDFLASH microcontroller while the device is mounted on your
application board. 

Both the ST7 FLASH STICK and the ST7xxxx-EPB programmers allow in-circuit programming of
supported ST7 Flash microcontrollers. However, when you start developing your application, you
must integrate an ICC connector into your application hardware. To help you implement ICP in the
development of your application, this application note provides a summary of points you should
consider when installing an ICC connector.

1 ICC CONNECTION REQUIREMENTS

To connect to your application board for ICP, you need to install a 10-pin, HE-10
type connector. This connector receives the programming tool’s ICC cable and
relays the required signals to the ST7 that is mounted on your application board.

Using the In-Circuit Communication (ICC) protocol for ICP requires that a
minimum of 4 and as many as 6 pins of your ST7 be connected to the
programming tool. These connection requirements are illustrated in Figure 1,
below and summarized in Table 1 on page 2.

Figure 1: ICC Interface

HE-10 type 
connector
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ST7 Visual Debug Application Note
Note: When using the ST7MDTS1-EPB, VDD_APPLI is not connected to the ST7. When setting up your 
application for in-circuit programming, refer to the ICP Interface diagram in the In-Circuit 
Programming section of the ST7SCR Datasheet, instead of the diagram provided in Figure 1.

Isolation of ICCDATA and ICCCLK pins

As soon as an ICP tool is plugged into the application board the ICCDATA and ICCCLK pins must
not be used by other application devices, even if an ICC session is not in progress. If the application
uses these pins as inputs, isolation such as a serial resistor must be implemented to prevent other
application devices from forcing a signal on either of these pins. The application board must not
drive current in excess of 1mA.

If the ICCDATA and ICCCLK pins are only used as outputs by the application, no signal isolation is
necessary.

For ST7 without an ICCSEL pin, during normal operation the ICCCLK pin must be pulled-up
internally or externally (10KΩ pull-up required in noisy environments). This is to avoid entering ICC
mode unintentionally during a reset.

Isolation of the RESET pin

During an ICC session, you must ensure that the programming tool controls the ST7’s RESET pin
so that no external reset is generated by the application. This can lead to a conflict if the application
reset circuitry signal exceeds 5mA (push-pull output or pull-up resistor <1k). To avoid such conflicts,
a Shottky diode can be used to isolate the application reset circuit.

ICCSEL/VPP pin

The application pull-down resistor must not be lower than 10kΩ.

ICCOSC pin * #

The ICCOSC pin of the ICC connector must be connected to the ST7’s OSC1 or OSCIN pin if the
clock is not provided by the application, or if the application clock source is not programmed in the
option byte. This connection allows you to start your ICP session using the ICP OPT Disable
programming mode. In this mode, the programming tool provides a clock source to initiate
communication with the ST7. The STICK provides a clock source at a frequency of 8MHz; the
ST7MDTxx-EPB clock frequency is 16MHz.

ST7 pin Connects to

ICCDATA ICC input serial data pin ICCDATA

ICCCLK ICC output serial clock pin ICCCLK

RESET Device reset ICCRESET

ICCSEL/VPP Programming voltage ICCSEL/VPP

OSC1 or OSCIN * # Main clock input for external ICCOSC

VDD * Device power supply VDD_APPLI

VSS Device power supply (ground) GND

* Optional connection for the STICK, see text.
# Optional connection for ST7MDTxx-EPB, see text.

Table 1: ICC connection requirements
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Application Note ST7 Visual Debug
For ST7 devices with multi-oscillator capability, when the ICCOSC pin is connected, the OSC2 pin
should be grounded.

If your application provides a clock signal and you are certain that it is programmed in the ST7’s
option byte, you can start your ICP session using the ICP OPT Enable programming mode. In this
mode, your application clock source provides the clock signal for initiating communication with your
ST7 and ICCOSC is not connected to your ST7.

Caution: For all versions of the following EPBs, the ICCOSC pin must not be connect to the device’s OSCIN pin:
• ST7MDTU2-EPB • ST7MDTU3-EPB • ST7MDTU5-EPB

Note: The ST7MDTxx-EPB programmer provides a clock signal when using both the ICP OPT Disable 
and ICP OPT Enable programming modes. If you start your ICP session using ICP OPT Enable, the 
clock signal provided by the programmer may conflict with the application clock and can cause a 
communication failure with your ST7. To avoid this we recommend installing a jumper on the 
connection between ICCOSC and the ST7. This jumper is removed when starting in the ICP OPT 
Enable programming mode. If the user requires a clock signal from the programmer to start in the 
ICP OPT Disable mode, the jumper is left in place.

VDD_APPLI pin *

This pin is used by the programming tool’s power supply follower, which adapts the voltage of the
tool’s signals to your application’s VDD.

Whether you connect the VDD_APPLI pin depends on your programming tool. It must be connected
when using any ST7MDTxx-EPB programmer with ICP capability, except the ST7MDTS1-EPB. It
can also be connected when programming with the ST7-STICK depending on the voltage used by
your application.

For the STICK, if the application board VDD is equal to 5v or 3.3v, VDD_APPLI is not connected.
However, the W1 jumper must be set to the appropriate position (5v or 3.3v). For all other VDD
values supported by your ST7 (refer to ST7xxxx Datasheet), this pin must be connected and the W1
jumper set to the VDD position.

ICC cable

Your programming tool includes an ICC cable for connecting to the HE-10 type connector on your
application board. The provided cable is 30cm long, however you can use a cable up to 2 meters
long. Typical characteristics for provided ICC cable are provided in Table 2, below.

Table 2: Typical ICC cable characteristics

Pitch 1.27 mm

Section 0.09mm2

Impedance 100 Ohms

Nominal Voltage 300V

Max. Current 1A

Temperature -10°C to +105° C
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2 TROUBLE SHOOTING
“Communication failure with the ST7”

Check that:

q The ICC cable is properly connected.

q You have selected the right ST7 microcontroller.

q Your hardware set up meets the ICC requirements specified in this document

q You have selected the right programming mode:

ICP OPT Enable: you are certain that your application clock matches the CLOCK SOURCE 
and OSCTYPE options that are already programmed in ST7 Flash microcontroller option byte. 
If you don’t know these values, select ICP OPT Disable.

ICP OPT Disable: ensure that external clock source from the ICC connector (ICCOSC, pin 9) 
is connected to the OSC1 or OSCIN pin of the ST7Flash microcontroller in your application

“Supply voltage problems” (STICK)

When you have supply voltage problems, i.e. the green LED will not come on. 

Check that:

q The AC/DC power supply adaptor is firmly connected.

q The W1 jumper is set to the correct position for your application: 

VDD — when using the voltage supply follower for voltages ranging between 2.4 and 5 V. 
Ensure that the ST7’s VDD pin is connected to the VDD_APPLI pin on the ICC connector.

3.3V or 5V — if your application uses either of these voltages and you are not using the 
voltage follower feature.
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"THE PRESENT NOTE, WHICH IS FOR GUIDANCE ONLY, AIMS TO PROVIDE CUSTOMERS
WITH INFORMATION REGARDING THEIR PRODUCTS IN ORDER FOR THEM TO SAVE TIME.
AS A RESULT, STMICROELECTRONICS SHALL NOT BE HELD LIABLE FOR ANY DIRECT,
INDIRECT OR CONSEQUENTIAL DAMAGES WITH RESPECT TO ANY CLAIMS ARISING
FROM THE CONTENT OF SUCH A NOTE AND/OR THE USE MADE BY CUSTOMERS OF THE
INFORMATION CONTAINED HEREIN IN CONNEXION WITH THEIR PRODUCTS."

Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the consequences 
of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No license is 

granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specifications mentioned in this publication are 
subject to change without notice. This publication supersedes and replaces all information previously supplied. STMicroelectronics products 

are not authorized for use as critical components in life support devices or systems without the express written approval of 
STMicroelectronics.

The ST logo is a registered trademark of STMicroelectronics

2004 STMicroelectronics - All Rights Reserved. 

Purchase of I2C Components by STMicroelectronics conveys a license under the Philips I2C Patent. Rights to use these components in an 
I2C system is granted provided that the system conforms to the I2C Standard Specification as defined by Philips.

STMicroelectronics Group of Companies
Australia - Brazil - Canada - China - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan 

Malaysia - Malta - Morocco -  Singapore - Spain - Sweden - Switzerland - United Kingdom - U.S.A.

www.st.com
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