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INTRODUCTION

This technical brief gives a description of how to set the
MCP2003 in Power-Down mode in the case of a LIN
bus loss, which means the voltage level on LBUS falls
down to VIL. This situation could happen if the bus
Master microcontroller disconnects the termination
pull-up resistor (typically 1 kQ) from the bus to reduce
the current consumption in the bus Power-Down state.

Additionally, this technical brief describes the wake-up
procedure when the Master puts the LIN bus back into
Operation mode.

Holding the MCP2003 in power down in the case of LIN
bus loss is called “Forced Power-Down mode” in the
further description of this document.

THEORY OF OPERATION

The MCP2003 is a bidirectional, half-duplex
communication physical interface for automotive and
industrial LIN systems to meet the LIN bus specification
Revision 2.1 and SAE J2602. The MCP2003 provides
a physical interface between a microcontroller and LIN
bus.
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FIGURE 1. MCP2003 Block Diagram.

The MCP2003 can be put in Power-Down mode from
Operation mode or Transmitter-Off mode (Torr Mode)
on the falling edge on CS.

On bus activity, or when CS is set to ‘1’, the device will
immediately wake up from Power-Down mode and
enter Ready mode.

Bus activity means that Lgyg voltage has dropped
down to V,,_for longer than the Bus Activity Debounce
time (tBDB).

This could be caused by the following events:

* Loss/short to GND
* Wake-up sequence
* Sync break

This behavior is necessary to react immediately on a
LIN bus disconnection or LBUS short circuit to ground
(e.g. cable break or wrong plug-in). Additionally, the
device also wakes up on a LIN bus loss situation, which
could be an undesired behavior in certain LIN bus
systems.
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To prevent an undesired wake-up scenario in a LIN bus To enter Power-Down mode from Ready mode, the
loss situation, the Power-Down mode has to be entered MCP2003 has two different paths:

via the Transmitter-Off mode observing specific timings
and the switching sequence outlined below (“Forced
Power-Down mode”).

 Passing through Transmitter-Off mode (Torg),
which is shown in red in Figure 2

 Passing through Operating mode, which is shown

The following state machine diagram shows the paths in blue in Figure 2

to enter the MCP2003 Power-Down mode from

Operation mode or Transmitter-Off mode.
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Power-Down
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VREN OFF
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Note: * TXD = 0 before raising CS to ‘1’.

FIGURE 2: Entering MCP2003 Power-Down Mode From Operation Mode or Transmitter-Off Mode.

The Forced Power-Down mode sequence is used to
enter Power-Down mode without activating the
transceiver to reduce the current consumption of the
transceiver. After the device is in Ready mode, this path
could be selected by holding TXD and CS in low state
for tyxocs, and then setting CS to ‘1’ for tcsactive
before resetting CS to ‘0. This results in all functionality
being disabled in the transceiver until CS goes high or
a falling edge on LIN bus had been detected.
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FIGURE 3: Switching Timing Diagram for the Forced Power-Down Mode Sequence.
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/* design specific */

#def i ne TXPI NLATCbi ts. LATC6
#def i ne CSPI NLATCbi ts. LATCO

/* please refer to data sheet regardi ng maxi mum val ues */

#define Wit Ti meTx2CS() Nop(); Nop(); Nop(); Nop();
#define Wai t Ti neCSacti ve() unsi gned char dly; dly = 55; while(--dly);

IEEEEA AR EEEEEEEEEE R EEEEEEEEREEEEEEEEE R R R R R LRy

/**********************************************************************/

voi d ForcedSl eepMCP200x( voi d)
{

/* set LATregister of corresponding IQpin for TX -> 0 */
TXPIN = 0;
/* depending if TXEN in TXSTA register allows the use of the

/* corresponding | Qpin for TX as a normal 10 when TXEN = 0 then set */
/* TXPIN = 0 otherw se reset the whole UART nodul e. Please refer to */

/* controller specific data sheet and review the UART section */
#i f defined (TXEN_FREE_I O /* TX al so usable as 10 */
TXEN = 0;
#el se
RCSTA = 0;
#endi f
Wi t Ti meTx2CS() ; /* refer to data sheet */
CSPIN = 1; /* CS =1 -> transceiver activated but TX = 0 */
Wi t Ti meCSacti ve(); /* refer to data sheet */
CSPIN = 0; /* CS =0 -> transceiver in SLEEP node */
}

/**********************************************************************/

IEEEEA AR EEEEEEEEEE R EEEEEEEEREEE R R R R R R R LRy

FIGURE 4: PIC® Microcontroller Code Example for Forced Power-Down Mode.
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Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicity or otherwise, under any Microchip
intellectual property rights.
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