Atmel ATA6629/ATA6631 Development Board V2.2

1. Introduction

The development board for the Atmel® ATA6629/ATA6631 (ATA6629-EK,
ATA6631-EK) is designed to give users a quick start using these ICs and prototyping
and testing new LIN designs.

The ATA6631 is a fully integrated LIN transceiver in compliance with LIN specification
2.0, 2.1 and SAEJ2602-2 with a 5V/85mA low drop voltage regulator. The ATA6629 is
identical, but the output voltage of the regulator is 3.3V instead of 5V.

The Atmel ATA6629/ATA6631 are the successor ICs of the Atmel ATA6623/ATA6625
featuring enhanced EMC performance, reduced current consumption in silent mode,
extended TXD time-out time and improved wake-up behavior, resulting in a very low
sleep mode and silent mode current consumption even in the case of a floating bus or
a short circuit between the bus line and GND.

The ICs are designed to handle the low-speed data communication in vehicles, e.g. in
convenience electronics. Improved slope control at the LIN driver ensures secure data
communication up to 20Kbaud.

This document has been created as a quick start guide on using the Atmel
ATAB629/ATA6631 development board. For more detailed information about the use
of these devices, please refer to the corresponding datasheet.

Figure 1-1.  Atmel® ATA6629/ATA6631 Development Board V2.2
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Development Board Features

Quick Start

The development board for the Atmel ATA6629/ATA6631 supports the following features:

¢ All Necessary Components are Mounted
¢ All Pins Easily Accessible
¢ Can be Used for Master or Slave Operation

The development board for the Atmel ATA6629/ATA6631 is shipped with all necessary com-
ponents to immediately start the development of a LIN slave node.

Connecting an external 12V DC power supply with the terminals VBAT and GND puts the
Atmel ATA6629/ATA6631 in fail-safe mode and a DC voltage of 5V (3.3V) supplied by the
internal voltage regulator can be measured between VCC and GND. In addition, the following
voltage states can be measured at the pins RXD and LIN.

Table 1-1. Quick Start

Atmel Atmel
ATA6629 ATA6631
vCC vCcC RXD LIN Transceiver
Fail-safe mode 3,3V 5V Low recessive Off
Normal mode 3,3V 5V LIN depending | TXD depending On

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

In order to communicate via the LIN bus interface you have to switch the device to normal
mode by applying the VCC voltage (5V or 3.3V respectively) at the EN pin.

Atmel ATA6629/ATA6631 me——sss————
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2. Hardware Description

The following sections contain a brief description of normal operating conditions. Please refer
to the respective datasheet for more information about any of the features mentioned.

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

2.2 Voltage Regulator (VCC)
The internal 5V or 3.3V low drop voltage regulator is capable of driving loads up to 50mA over
a wide range of supply voltage and ambient temperature with an accuracy of +2%. This makes
it possible to supply a microcontroller, sensors and/or other ICs. The V¢ output voltage ver-
sus the ambient temperature at different load currents is shown in Figure 2-1.

Figure 2-1. V. versus Temperature at Different Load Currents
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The voltage regulator is able to drive load currents higher than 50mA, but the limiting factor is
the resulting power dissipation. The current limitation is specified with at least 85mA, meaning
the circuit can deliver at least this current but due to the power dissipation not at a high supply
voltage and/or high ambient temperature. With a special lead frame for the SO8 package, it is
possible to achieve an excellent RthJA value of 80K/W; the resulting SOA curve is shown in
Figure 2-2 on page 4.
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Figure 2-2. SOA: IVCC versus Vg at Different Ambient Temperatures
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The voltage regulator is protected against overloads by means of current limitation and over-
temperature shutdown. In addition, the output voltage is monitored and causes a reset signal
at the NRES pin if it drops below the undervoltage threshold. The voltage regulator requires an
external capacitor for compensation and for smoothing the disturbances from the microcon-
troller. Atmel® recommends using an electrolytic capacitor with C > 1.8uF and a ceramic
capacitor with C = 100nF. The values of these capacitors can be varied by the customer,
depending on the application. But the ESR value of the electrolytic capacitor should be
0.2Q < ESR < 5Qin order to guarantee a stable behavior under all conditions (load, supply
voltage, temperature). A Tantalum capacitor with 10puF and a ceramic capacitor with 100nF
are mounted on the development board at the regulator’s output. The diagram in Figure 2-3
shows what the load-transient response looks like with this external circuitry.

Figure 2-3. Load Transient Response, Ch1: lgyt, Ch2: V¢
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2.3

2.3.1

Bus Pin (LIN)

9203B-AUTO-03/11

At a short circuit between VCC and GND, the output limits the output current. Because of
undervoltage, NRES switches to low and sends a reset to the microcontroller. The IC switches
into fail-safe mode. If the chip temperature exceeds the overtemperature threshold, the VCC
output switches off. The chip cools down and after the temperature hysteresis the output
switches on again. Because of fail-safe mode, the VCC voltage switches on again even if EN
is low. The resulting characteristic of the output current at a short circuit depends on the sup-
ply voltage, the ambient temperature, and the thermal connection of the IC to the PCB. The
short-circuit current of the voltage regulator at room-temperature and a battery voltage of 13V
is depicted in Figure 2-4 (settled state).

Figure 2-4.  Voltage Regulator: Current Limitation at a Short-circuit between V; and GND
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LIN Interface (LIN, TXD and RXD)

A low-side driver with internal current limitation, thermal shutdown, and an internal pull-up
resistor in compliance with LIN spec 2.x is implemented. The internal pull-up resistor is active
in normal and fail-safe mode. The LIN receiver thresholds comply with the LIN protocol speci-
fication. The reverse current from the LIN bus to Vg is < 2us even in case of Vbat
disconnection.

During a short circuit between the pin LIN and the battery voltage, the output limits the output
current. Due to the power dissipation, the chip temperature exceeds the overtemperature
threshold and the LIN output is switched off. The chip cools down and after the temperature
hysteresis the output switches on again. RXD stays high because LIN is high. During LIN
overtemperature switch-off the VCC regulator works independently.

On the board the LIN pin is assembled with a 220pF capacitor to GND. Additionally, the two
extra components diode D2 (LL4148) in series with resistor R3 (1kQ) needed for using the
development board for a LIN master application have designated placeholders for convenient
mounting.

ATMEL ;
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Input Pin (TXD)
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In normal mode the TXD pin is the microcontroller interface for controlling the LIN output state.
TXD must be pulled to GND in order to have a low LIN Bus (dominant state). The TXD pin has
an internal pull-up resistor. If TXD is high, the LIN output transistor is turned off with the bus in
recessive state. If TXD is low, the LIN output transistor is turned on and the bus is in the dom-
inant state. An internal timer prevents the bus line from being driven permanently in the
dominant state. If TXD is forced to low longer than tyq)y > 27ms, the LIN pin is switched off
(recessive mode). To reset this mode, TXD needs to be switched to high (> 10us) before
switching LIN to dominant again.

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 output has an internal pull-up resistor with typ. 5kQto VCC. The output is short-circuit pro-
tected. RXD is switched off in unpowered mode.

Please note that the Atmel® ATA6629/ATA6631 has to be in normal mode in order to have the
communication via LIN enabled.

After a wake-up the device is in fail-safe mode and the RXD pin switches to low in order to
interrupt the microcontroller.

Undervoltage Reset Output (NRES)

The reset output is an open drain output, which is switched on in case of a V; undervoltage.
The implemented undervoltage delay keeps NRES at a low level for approximately 4ms after
V¢ reaches its nominal value. In order to pull up the output of the Atmel ATA6629/ATA6631,
an external resistor connected to V. is required. On the development board this resistor (R2)
is considered.

If a reset occurs (NRES is low), the circuit switches to fail- safe mode.

Enable Input (EN)

This pin controls the operating mode of the interface. If EN = 1 the circuit is in normal mode,
with transmission paths from TXD to LIN and from LIN to RXD both active and the voltage reg-
ulator also switched on.

IF EN is switched to low while TXD is still high, the device is forced to silent mode. No data
transmission is then possible, the LIN pin is pulled to VS by a weak current source, the current
consumption is reduced to IVS typ. 40pA, but the voltage regulator has its full functionality.

If EN is switched to low while TXD is low, the device is forced into sleep mode, the LIN pin is
pulled to VS by a weak current source, and the voltage regulator is switched off. During sleep
mode the device is still supplied from the battery voltage, the supply current is typically 10pA.
The pin EN provides a pull-down resistor in order to force the transceiver into sleep or silent
mode if the pin is not connected.

In order to avoid any influence to the LIN pin while switching into sleep mode, it is possible to
switch the EN to low up to 3.2ps earlier than the TXD. Therefore, the best and easiest way to
switch the Atmel ATA6629/ATA6631 into sleep mode is with two simultaneous falling edges at
TXD and EN.

Atmel ATA6629/ATA6631 me——sss————
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3. Schematic and Layout of the Development Board for the Atmel
ATA6629/ATA6631

Figure 3-1.  Schematic of the Development Board for the Atmel® ATA6629/ATA6631
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Note: 1. D2 and R1 are only necessary for a master node.

Figure 3-2. Board Component Placement; Top Side, Top View
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Figure 3-3. Atmel® ATA6629/ATA6631 Development Board; Top Side, Top View

Figure 3-4. Atmel ATA6629/ATA6631 Development Board; Bottom Side, Top View (as if
PCB was Transparent)
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4. Revision History

Please note that the following page numbers referred to in this section refer to the specific revision
mentioned, not to this document.

Revision No. History

e Section 1 “Introduction” on page 1 changed

9203B-AUTO-03/11 « Figure 2-2 “SOA: IVCC versus Vg at Different Ambient Temperatures”
on page 4 changed

ATMEL ;

9203B-AUTO-03/11



AIMEL

Y (5

Atmel Corporation
2325 Orchard Parkway
San Jose, CA 95131
USA

Tel: (+1)(408) 441-0311
Fax: (+1)(408) 487-2600

Atmel Asia Limited

Unit 01-5 & 16, 19/F

BEA Tower, Millennium City 5
418 Kwun Tong Road

Kwun Tong, Kowloon

HONG KONG

Tel: (+852) 2245-6100

Atmel Munich GmbH
Business Campus

Parkring 4

D-85748 Garching b. Munich
GERMANY

Tel: (+49) 89-31970-0

Fax: (+49) 89-3194621

Atmel Japan

9F, Tonetsu Shinkawa Bldg.
1-24-8 Shinkawa

Chuo-ku, Tokyo 104-0033
JAPAN

Tel: (+81) (3) 3523-3551
Fax: (+81) (3) 3523-7581

Fax: (+852) 2722-1369

© 2011 Atmel Corporation. All rights reserved. / Rev.: 9203B-AUTO-03/11

Atmel®, logo and combinations thereof, and others are registered trademarks or trademarks of Atmel Corporation or its subsidiaries. Other terms and
product names may be trademarks of others.

Disclaimer: The information in this document is provided in connection with Atmel products. No license, express or implied, by estoppel or otherwise, to any intellec-
tual property right is granted by this document or in connection with the sale of Atmel products. EXCEPT AS SET FORTH IN THE ATMEL TERMS AND CONDITIONS
OF SALES LOCATED ON THE ATMEL WEBSITE, ATMEL ASSUMES NO LIABILITY WHATSOEVER AND DISCLAIMS ANY EXPRESS, IMPLIED OR STATUTORY
WARRANTY RELATING TO ITS PRODUCTS INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICU-
LAR PURPOSE, OR NON-INFRINGEMENT. IN NO EVENT SHALL ATMEL BE LIABLE FOR ANY DIRECT, INDIRECT, CONSEQUENTIAL, PUNITIVE, SPECIAL OR
INCIDENTAL DAMAGES (INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS AND PROFITS, BUSINESS INTERRUPTION, OR LOSS OF INFORMATION)
ARISING OUT OF THE USE OR INABILITY TO USE THIS DOCUMENT, EVEN IF ATMEL HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. Atmel
makes no representations or warranties with respect to the accuracy or completeness of the contents of this document and reserves the right to make changes to
specifications and products descriptions at any time without notice. Atmel does not make any commitment to update the information contained herein. Unless specif-
ically provided otherwise, Atmel products are not suitable for, and shall not be used in, automotive applications. Atmel products are not intended, authorized, or war-
ranted for use as components in applications intended to support or sustain life.



OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




