
AN1442
Migrating Designs from MCP202X to MCP202XA
DEVICE MIGRATIONS
The MCP202X LIN (Local Interconnect Network)
transceiver was designed to comply with LIN 1.3 and
2.1 physical layer specifications. The MCP202XA is
designed to be pin- and functionally-compatible with
the earlier MCP202X, and to meet the latest LIN 2.X,
SAE J2602-2 and major OEM requirements. In
addition, there are numerous enhancements in the
MCP202XA, that allow it to meet the most current
automotive requirements for ESD and EMC, with ESD
levels exceeding (+/-15 kV). The MCP202XA also has
an enhanced voltage regulator with 70 mA output
capability and extremely low current consumption
(refer to the “MCP2021A/2A -  LIN Transceiver with
Voltage Regulator” data sheet, DS22298).

For most applications, the MCP202XA can be used as
a replacement for existing MCP202X designs, without
printed circuit board modifications.

When evaluating an upgrade to the MCP202XA, there
are several considerations to take into account.

HARDWARE DIFFERENCES
The only differences exist on two pins.

LBUS

The MCP202XA has two different features from the
MCP202X: 

• Pull-up resistor: On the MCP202X, the pull-up 
resistor is always connected. On the MCP202XA, 
the pull-up resistor is connected only in Operation 
mode; in all other modes, the pull-up resistor is 
disconnected and the LBUS will float.

• Permanent dominant detection: An internal timer 
in the MCP202XA deactivates the LBUS transmit-
ter if a dominant status (Low) on the LIN bus or 
TXD pin lasts longer than 20 ms (approximately). 
The MCP202X device will only fault if a bus short 
results in an overtemperature condition.

RESET

MCP2022 has an open drain RESET output pin. An
external pull-up resistor is needed to get a voltage
signal output. The RESET pin on the MCP2022X has
an internal pull-up resistor, so the external pull-up resis-
tor is not necessary, but leaving the external pull-up
resistor on the circuit board will not affect RESET pin
function.

STATES AND STATE TRANSITION 
DIFFERENCES

The state transitions of the MCP202X and MCP202XA
are compared in Table 1 (refer to the MCP2021/2 Data
Sheet, “LIN Transceiver with Voltage Regulator”,
DS22018 and the MCP2021A/2A Data Sheet, “LIN
Transceiver with Voltage Regulator”, DS22298).
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TABLE 1: STATE TRANSITION COMPARISON

State Transition
Transition Conditions

MCP202X MCP202XA

POR to Ready VREG established and CS/LWAKE = 
0, stays in Ready. If CS/LWAKE = 1, 
proceed to Operation

VREG established if CS/LWAKE = 0, stays in Ready. 
If CS/LWAKE = 1, proceed to Operation or TX-OFF

Ready to Operation CS/LWAKE = 1 and FAULT/TXE = 1 CS/LWAKE = 1 and FAULT/TXE = 1 and TXD = 1
Ready to Transmitter Off This transition does not exist CS/LWAKE = 1 and FAULT/TXE = 0
Operation to Transmitter Off CS/LWAKE = 1 and FAULT/TXE = 0 CS/LWAKE = 1 and FAULT/TXE = 0
Transmitter Off to Operation CS/LWAKE = 1 and FAULT/TXE = 1 CS/LWAKE = 1 and FAULT/TXE = 1 and TXD = 1
Operation to Power-down CS/WAKE = 0 CS/LWAKE = 0
Power-down to Ready Bus activity: Dominant level on 

LBUS or CS/LWAKE = 1
Bus activity: Rising edge on LBUS or CS/LWAKE 
= 1
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For the MCP202XA, TXD affects the state transitions.
To change the state to Operation mode from either
Ready or Transmitter Off mode, TXD must be set to ‘1’
(or floating, the internal pull-up resistor will set TXD to
‘1’). For the MCP202X, TXD will not affect state
transitions at all. 

Remote Wake-up

LIN bus activities can wake up both the MCP202X and
MCP202XA.

For the MCP202X, during Power-down mode, the LIN
bus is pulled up to recessive (High). A dominant level
on  the LIN bus will cause the mode transition from
Power-down mode to Ready mode.

For the MCP202XA, the pull up resistor on the LIN bus
is connected only in Operation mode. This new
functionality helps to minimize overall system power
consumption and results in the bus voltage to drift
down to a low level when the external pull up resistor in
the master node is also disconnected. A rising edge
from a valid dominant voltage level on the LIN bus will
cause the mode transition from Power-down mode to
Ready mode.

FIRMWARE DIFFERENCES

• In the MCP202XA, TXD status affects state tran-
sitions but in the MCP202X, it does not. To make 
a state transition from either Ready or TXOFF to 
Operation mode, the firmware should set TXD = 1 
(or floating) if MCP202XA is used.

• Remote Wake-up: as described previously, a 
dominant level wakes up the  MCP202X, while a 
rising edge from a valid dominant voltage level     
on the LIN bus wakes up the MCP202XA. 
Firmware designers should be aware of this 
difference.

• For the MCP202XA, if the firmware keeps TXD 
Low longer than 20 ms, the device will enter into 
Transmitter Off mode because of the permanent 
dominant in TXD and LBUS. 

Voltage Regulator

For the MCP202X, VREG turns on when VBB is between
5.5V and 6V, and shuts down when VBB is below 4.5V.

For the MCP202XA, VREG turns on when VBB is
between 5.25V and 6V, and shuts down when VBB is
below 4.5V.

REFERENCES

MCP2021/2 Data Sheet, “LIN Transceiver with Voltage 
Regulator”, DS22018.

MCP2021A/2A Data Sheet, “LIN Transceiver with
Voltage Regulator”, DS22298.

Chuck Simmers: Application note, “Migrating Designs
from MCP201 to MCP2021-500”, DS01075.
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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, implicitly or otherwise, under any Microchip
intellectual property rights.
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