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1. Introduction
The Atmel® ATA6670-EK development board enables designers to rapidly begin work
with this IC and testing and prototyping new LIN designs.

The Atmel ATA6670 is a fully integrated Dual LIN transceiver complying with the LIN
specification 2.0, 2.1, and SAEJ2602-2. There are two completely independent and
separated Atmel LIN ATA6663 transceivers integrated in a DFN14 package (only the
GND pins GND1 and GND2 are internally connected). Each of them interfaces the LIN
protocol handler and the physical layer and features three different operating modes:
Normal mode, Sleep mode, and Fail-safe mode. 

The two LIN transceivers are nearly identical; the only difference is an additional
wake-up input and an INH output at transceiver 2. This INH output can be used for
measuring the battery voltage.

The device is designed to handle low-speed data communication in vehicles, such as
in convenience electronics. Improved slope control at the LIN bus ensures secure
data communication up to 20kBaud. Sleep mode guarantees minimal current con-
sumption for each LIN transceiver even in the case of a floating bus line or a short
circuit on the LIN bus to GND. 

The Atmel ATA6670 has been developed mainly for LIN Master applications.

This document provides a quick start guide on how to use the Atmel ATA6670-EK
development board. Please refer to the corresponding datasheet for more detailed
information about using the Atmel ATA6670 itself.

Figure 1-1. The Atmel ATA6670-EK Development Board 



1.1 Development Board Features
The development board for the Atmel® ATA6670 supports the following features:

• All Necessary Components to put the Atmel ATA6670 in Operation are Mounted
• All Pins are Easily Accessible 
• A Wake-up Pulse can be Generated via a Switch Included on the Board (This Feature is only 

Available at Transceiver 2) 
• INH2 Output for Switching External Loads such as a Voltage Divider for Measuring the Battery 

Voltage (Only Available at Transceiver 2)

1.2 Quick Start
The development board for the Atmel ATA6670 is shipped with all components necessary for
rapidly beginning development of LIN Master applications.

Both LIN transceivers inside the Atmel ATA6670 could be supplied separately, but with most
applications they are supplied together. That is why the BR1 bridge connecting the supply pins
of both LIN transceivers is mounted on the development board. The LIN transceivers are in
Fail-safe mode after connecting an external 12V DC power supply between the VBAT and
GND terminals. In this mode both LIN pins are in the recessive state and the INH2 output pin
of transceiver 2 is switched ON (to the Vs level).

Please note that the communication is still inactive during Fail-safe mode.

In order to communicate via the LIN bus interfaces you have to switch each LIN transceiver to
Normal mode by applying 5V at each EN input.

Because the RXD output pins are open drains, the necessary pull-up resistors can be acti-
vated by applying for example a +5V DC voltage between the +5V pin and GND on the board. 
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2. Hardware Description
The following sections contain a brief description of normal operating conditions. Please refer
to the datasheet for more information about any of the features mentioned.

The functions described in the following apply to each LIN transceiver. Therefore, if the LIN pin
is stated, this applies to each of the two transceivers (LIN1 and LIN2), which work in complete
independence of each other. The only internal connection is between GND1 and GND2. The
functions available only at transceiver 2 are marked accordingly.

2.1 Power Supply (VBAT, +5V, and GND)
In order to get the development board running, an external 5.7V to 27V DC power supply is
required between the VBAT and GND terminals. The input circuit is protected against
inverse-polarity by the D1 protection diode, resulting in a difference between VBAT and the
VS1 respectively VS2 level of approx. 0.7V.

The DC voltage at the +5V terminal is only needed if the R1 and R2 pull-up resistors for the
RXD1 and RXD2 pins are to be activated.

2.2 LIN Interface (LIN, TXD, and RXD)

2.2.1 Bus Pin (LIN)
A low-side driver with internal current limitation and thermal shutdown and an internal pull-up
resistor in compliance with LIN spec 2.x are implemented. The internal pull-up resistor is
active in Normal and Fail-safe mode. The voltage range is from –27V to +40V. The LIN
receiver thresholds comply with the LIN protocol specification.

The fall time and the rise time are slope controlled. The reverse current from the LIN pin to Vs
is < 2µA even in the case of a VBAT disconnection. 

During a short circuit between the LIN pin and the battery voltage, the output limits the output
current. Due to power dissipation, the chip temperature exceeds the overtemperature thresh-
old and the LIN output is switched off. RXD stays high because LIN is high. The chip then
cools down and after the temperature hysteresis the LIN output switches on again. The LIN
pin is assembled on the board with a 560pF capacitor to GND. Because the LIN transceivers
inside the ATA6670 are mainly used in Master nodes, the 1K LIN master pull-up resistor in
series with a diode is mounted at LIN1 (D3 and R3) and LIN2 (D2 and R4). 
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2.2.2 Input/Output Pin (TXD)
In Normal mode the TXD pin is the microcontroller interface for controlling the state of the LIN
output. TXD must be at low level in order to have a low LIN bus. If the TXD is high, the LIN out-
put transistor is turned off and the bus is in recessive state. The TXD pin is compatible with
both a 3.3V and 5V supply.

The TXD input has an internal pull-down resistor. An internal timer prevents the bus line from
being driven permanently in the dominant state. If TXD is forced to low longer than
tDOM > 70ms, the LIN pin is switched off (recessive mode). To reset this mode, switch TXD to
high (> 10µs) before switching LIN to dominant again.

Only for LIN transceiver 2: 

At the LIN transceiver 2, the TXD2 pin is used in Fail-safe mode as an output in order to signal
the wake-up source. The LIN transceiver 2 can distinguish between a local wake-up request
(WAKE2) and a remote wake-up request (LIN2). The wake-up source can be read at the
TXD2 pin in Fail-safe mode. If an external pull-up resistor (typically 5kΩ) has been added on
the TXD2 pin to the power supply of the microcontroller, a high level indicates a remote
wake-up request (weak pull-down at the TXD2 pin), a low level indicates a local wake-up
request (strong pull-down at the TXD2 pin).

The wake-up request flag (indicated at the RXD2 pin) as well as the wake-up source flag (indi-
cated at the TXD2 pin) are reset immediately if the microcontroller sets the EN pin to high.

2.2.3 Output Pin (RXD)
This pin reports the state of the LIN bus to the microcontroller. LIN high (recessive state) is
indicated by a high level at RXD; LIN low (dominant state) is reported by a low level at RXD.
The short-circuit protected output is an open drain, therefore it is compatible with a 3.3V and
5V power supply. 

The two 4.7K resistors R1 and R2 are mounted on the board in order to pull up both RXD open
drain outputs.

Please note that the LIN transceivers have to be in Normal mode in order to have the commu-
nication via LIN enabled. 

2.2.4 Enable Pin (EN)
This pin controls the operation mode of the LIN transceiver. If EN = 1, the LIN transceiver is in
Normal mode, with the transmission path from TXD to LIN and from LIN to RXD both active. At
a falling edge on EN, while TXD is already set to high, the device is switched to Sleep mode
and no transmission is possible. In Sleep mode, the LIN bus pin is pulled up to VS by a weak
current source. The device can transmit only after being woken up and switched to Normal
mode. During Sleep mode the device is still supplied from the battery voltage. The supply cur-
rent is typically 10µA.

In case the pin is disconnected, the EN pin provides a pull-down resistor in order to force the
transceiver into Sleep mode.
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2.2.5 WAKE2 Pin (Available at Transceiver 2 Only) 
This pin is a high-voltage input used to wake up transceiver 2 from Sleep mode. It is usually
connected to an external transistor or a switch to generate a local wake-up. 

The S1 switch is mounted on the board to wake up the LIN transceiver 2. 

A pull-up current source with typically –10µA is implemented as well as a debounce timer with
a typical debounce time of 35µs.

Even if the WAKE2 pin is pulled to GND, it is possible to switch the transceiver 2 to Sleep
mode.

If a local wake-up is not needed in the application, the WAKE2 pin can be connected directly
to the VS2 pin.

2.2.6 Inhibit Pin (INH2, Available at Transceiver 2 Only)
This pin is used to control an external load such as a voltage divider for measuring the battery
voltage, or to switch the external LIN master pull-up resistor on and off at the LIN2 pin. The
inhibit pin provides an internal switch towards VS2 which is protected by temperature monitor-
ing. If transceiver 2 is in normal or Fail-safe mode, the INH2 high-side switch is turned on.
When transceiver 2 is in Sleep mode, the inhibit switch is turned off, thus disabling the con-
nected external devices.

A wake-up event at LIN2 or at the WAKE2 pin puts the transceiver 2 into Fail-safe mode and
as a result the INH2 switches to the VS2 level. After a system power-up (VS2 rises from zero),
the INH2 pin switches automatically to the VS2 level.
5
9243A–AUTO–11/11



3. Typical Application Circuit 
Because the Atmel® ATA6670 is mainly intended for LIN Master nodes, in most of the applica-
tions the power supply of the microcontroller is not switched off completely.

For this reason the INH output is not used to switch the power supply of the microcontroller on
or off via an external voltage regulator. 

In addition, in nearly all applications both LIN transceivers inside the Atmel ATA6670 are sup-
plied together.

If the microcontroller wants to switch the LIN transceivers inside the Atmel ATA6670 into
Sleep mode during a Vs undervoltage situation, the “Go to sleep” command is not successful
and a potential deadlock of the module could result. This scenario and how to avoid it is
described in the Application Note “Sleep mode handling of the Atmel ATA6670 Dual LIN
transceiver.” 

In this Application Note, Atmel recommends measuring the supply voltage of the LIN trans-
ceivers via a voltage divider connected to the INH2 output and the ADC of the microcontroller.
This allows an undervoltage threshold at the ADC to be defined which covers all Vs undervolt-
age situations for both transceivers. As a result, at supply voltages below 5V switching into
Sleep mode must be avoided in order to be sure that after the “Go to sleep” Command none of
the LIN transceivers is in Fail- Safe mode instead of Sleep mode. The module's current con-
sumption is not increased in Sleep mode, because the INH2 output is switched off in Sleep
mode, keeping the voltage divider inactive in this mode. 

Figure 3-1. Typical Application Circuit 
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4. Schematic and Layout of the Atmel ATA6670 Development Board 

Figure 4-1. Schematic of the Development Board for the Atmel® ATA6670 

Note: C6 is only needed if the two LIN transceivers inside the Atmel ATA6670 are supplied separately. 
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Figure 4-2. Board Component Placement - Top Side, Top View 

Figure 4-3. Atmel ATA6670 Development Board - Top Side, Top View 
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Figure 4-4. Atmel ATA6670 Development Board - Bottom Side, Top View (as if PCB was Transparent) 
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