Features
¢ Supply Voltage up to 40V
* Operating Voltage Vg = 5V to 27V
¢ Typically 10pA Supply Current During Sleep Mode
¢ Typically 35pA Supply Current in Silent Mode
¢ Linear Low-drop Voltage Regulator, 85mA Current Capability:
— Normal, Fail-safe, and Silent Mode
— Atmel ATA6629: V¢ = 3.3V +2%
— Atmel ATA6631: V¢ = 5.0V +2%
— Sleep Mode: V. is Switched Off
¢ V¢c Undervoltage Detection with Reset Open Drain Output NRES (4ms Reset Time)
¢ Voltage Regulator is Short-circuit and Over-temperature Protected
¢ LIN Physical Layer According to LIN 2.0, 2.1 and SAEJ2602-2
¢ Wake-up Capability via LIN Bus (90pus Dominant)
¢ TXD Time-out Timer
¢ Bus Pin is Overtemperature and Short-circuit Protected versus GND and Battery
¢ Advanced EMC and ESD Performance
¢ Fulfills the OEM “Hardware Requirements for LIN in Automotive Applications Rev.1.1”
¢ Interference and Damage Protection According to ISO7637
* Package: SO8

1. Description

Atmel® ATAB629/ATA6631 is a fully integrated LIN transceiver, designed according to
the LIN specification 2.0, 2.1 and SAEJ2602-2, with a low-drop voltage regulator
(3.3V/5V/85mA). The combination of voltage regulator and bus transceiver makes it
possible to develop simple, but powerful, slave nodes in LIN Bus systems.
ATAB629/ATA6631 is designed to handle the low-speed data communication in
vehicles (for example, in convenience electronics). Improved slope control at the LIN
driver ensures secure data communication up to 20kBaud. The bus output is designed
to withstand high voltage. Sleep Mode and Silent Mode guarantee minimized current
consumption even in the case of a floating or a short circuited LIN-bus.
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Figure 1-1.  Block Diagram
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2. Pin Configuration

EN |2

Normal/Silent/ NRES

V!*

sl

Figure 2-1. Pinning SO8

vs O |1 81 vCC
EN O |2 730 NRES
GND [0 |3 61 TXD
LIN OO (4 5[ RXD
Table 2-1. Pin Description

Pin Symbol Function

1 VS Battery supply

2 EN Enables Normal Mode if the input is high

3 GND Ground, heat sink

4 LIN LIN bus line input/output

5 RXD Receive data output

6 TXD Transmit data input

7 NRES Output undervoltage reset, low at reset

8 VCC Output voltage regulator 3.3V/5V/50mA

2 Atmel ATA6629/ATA6631 m——————————
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3. Functional Description

3.1  Physical Layer Compatibility

3.2  Supply Pin (VS)

Since the LIN physical layer is independent from higher LIN layers (e.g., LIN protocol layer), all
nodes with a LIN physical layer according to revision 2.x can be mixed with LIN physical layer
nodes, which are according to older versions (i.e., LIN 1.0, LIN 1.1, LIN 1.2, LIN 1.3) without
any restrictions.

LIN operating voltage is Vg = 5V to 27V. An undervoltage detection is implemented to disable
transmission if V¢ falls below 5V, in order to avoid false bus messages. After switching on Vg,
the IC starts with the Fail-safe Mode and the voltage regulator is switched on.

The supply current in Sleep Mode is typically 10pA and 35pA in Silent Mode.

3.3 Ground Pin (GND)

The IC does not affect the LIN Bus in the event of GND disconnection. It is able to handle a
ground shift up to 11.5% of V.

3.4 \Voltage Regulator Output Pin (VCC)

The internal 3.3V/5V voltage regulator is capable of driving loads up to 85mA, supplying the
microcontroller and other ICs on the PCB and is protected against overload by means of
current limitation and overtemperature shut-down. Furthermore, the output voltage is moni-
tored and will cause a reset signal at the NRES output pin if it drops below a defined threshold
Vthun'

3.5 Undervoltage Reset Output (NRES)

3.6 Bus Pin (LIN)

9165D-AUTO-03/11

If the V¢ voltage falls below the undervoltage detection threshold V,,,,, NRES switches to low
after tres_f (Figure 6-1 on page 14). Even if V¢ = 0V the NRES stays low, because it is
internally driven from the Vg voltage. If Vg voltage ramps down, NRES stays low until
Vg < 1.5V and then becomes highly resistant.

The implemented undervoltage delay keeps NRES low for tgeq; = 4ms after Vg reaches its
nominal value.

A low-side driver with internal current limitation and thermal shutdown as well as an internal
pull-up resistor according to LIN specification 2.x is implemented. The voltage range is from
—27V to +40V. This pin exhibits no reverse current from the LIN bus to Vg, even in the event of
a GND shift or Vg,;; disconnection. The LIN receiver thresholds are compatible with the LIN
protocol specification.

The fall time (from recessive to dominant) and the rise time (from dominant to recessive) are
slope controlled.

ATMEL ;
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Input/Output (TXD)

In Normal Mode the TXD pin is the microcontroller interface to control the state of the LIN out-
put. TXD must be pulled to ground in order to drive the LIN bus low. If TXD is high or
unconnected (internal pull-up resistor), the LIN output transistor is turned off and the bus is in
the recessive state. During Fail-safe Mode, this pin is used as output and is signalling the
fail-safe source.

Dominant Time-out Function (TXD)

The TXD input has an internal pull-up resistor. An internal timer prevents the bus line from
being driven permanently in the dominant state. If TXD is forced to low longer than
thom > 27ms, the LIN bus driver is switched to the recessive state. Nevertheless, when switch-
ing to Sleep Mode, the actual level at the TXD pin is relevant.

To reactivate the LIN bus driver, switch TXD to high (> 10ps).

Output Pin (RXD)

This pin reports the state of the LIN bus to the microcontroller. LIN high (recessive state) is
reported 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 typically 5kQto V. The AC characteristics are
measured with an external load capacitor of 20pF.

The output is short-circuit protected. In Unpowered Mode (that is, Vg = 0V), RXD is switched
off.

3.10 Enable Input Pin (EN)

4

The Enable Input pin controls the operation mode of the device. If EN is high, the circuit is in
Normal Mode, with transmission paths from TXD to LIN and from LIN to RXD both active. The
VCC voltage regulator operates with 3.3V/5V/85mA output capability.

If EN is switched to low while TXD is still high, the device is forced to Silent Mode. No data
transmission is then possible, and the current consumption is reduced to lyg typ. 35pA. The
VCC regulator has its full functionality.

If EN is switched to low while TXD is low, the device is forced to Sleep Mode. No data trans-
mission is possible, and the voltage regulator is switched off.

Atmel ATA6629/ATA6631 m—sss——————
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4. Modes of Operation

Figure 4-1. Modes of Operation

a:Vg > VS

b: Vg < VS,

c: Bus wake-up event

d: NRES switches to low

Unpowered Mode
(See section 4.5)

A

b a
Y
Fail-safe Mode
b VCC: 3.3V/5V
with undervoltage monitoring
d Communication: OFF
EN=1 EN =1
orc
EN=0 .
L Silent Mode
TXD =1 .
Local wake-up event . VCC: 3.3V/5V o
Normal Mode EN=1 with undervoltage monitoring
- Communication: OFF
VCC: 3.3V/5V
with undervoltage
monitoring Go to sleep command
EN=0 o
Communication: ON TXD = 0 o Sleep Mode
VCC: switched off
Communication: OFF

Table 4-1. Modes of Operation

Modes of Operation Transceiver Vee LIN
Fail safe OFF 3.3V/5V Recessive
Normal ON 3.3V/5V TXD depending
Silent OFF 3.3V/5V Recessive
Sleep OFF ov Recessive

ATMEL ;
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4.2
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Normal Mode

Silent Mode

ATMEL

This is the normal transmitting and receiving mode of the LIN Interface, in accordance with LIN
specification 2.x. The V. voltage regulator operates with a 3.3V/5V output voltage, with a low
tolerance of £2% and a maximum output current of 85mA.

If an undervoltage condition occurs, NRES is switched to low and the IC changes its state to
Fail-safe Mode.

A falling edge at EN while TXD is high switches the IC into Silent Mode. The TXD Signal has
to be logic high during the Mode Select window (Figure 4-3 on page 7). The transmission path
is disabled in Silent Mode. The overall supply current from Vg, is @ combination of the
lvssilent = 35HA plus the V¢ regulator output current |y qc.

Figure 4-2.  Switch to Silent Mode

Normal Mode | Silent Mode
“ L - - - .

EN

]

|
|
I Mode select window !
TXD : - >:
i l >
| | td = 32|JS |
|
NREs A ' ! .
| |
| |
| ! -
| 1 |
| |
vee A | |
| T
| |
| |
1 | >
|
: Delay time silent mode |
I ty_silent = maximum 20ps I
-t |
LN A |

LIN switches directly to recessive mode

\J

In Silent Mode the internal slave termination between pin LIN and pin VS is disabled to mini-
mize the current consumption in case pin LIN is short-circuited to GND. Only a weak pull-up
current (typically 10pA) between pin LIN and pin VS is present. The Silent Mode can be acti-
vated independently from the current level on pin LIN.

If an undervoltage condition occurs, NRES is switched to low and the Atmel®
ATAB629/ATA6631 changes its state to Fail-safe Mode.

Atmel ATA6629/ATA6631 m—sss——————

9165D-AUTO-03/11



Eesssssssssssssssssssssssseeeeeeeeeess  Atmel ATA6629/ATAG6631

9165D-AUTO-03/11

A voltage less than the LIN Pre-wake detection V. at pin LIN activates the internal LIN
receiver and starts the wake-up detection timer.

A falling edge at the LIN pin followed by a dominant bus level maintained for a certain time
period (> t,,s) and the following rising edge at pin LIN (see Figure 4-3 on page 7) results in a
remote wake-up request which is only possible if TXD is high. The device switches from Silent
Mode to Fail-safe Mode, then the internal LIN slave termination resistor is switched on. The
remote wake-up request is indicated by a low level at pin RXD and TXD to interrupt the micro-
controller (Figure 4-3 on page 7). EN high can be used to switch directly to Normal Mode.

Figure 4-3.  LIN Wake-up Waveform Diagram from Silent Mode

Bus wake-up filtering time
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I
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-
I |
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I I
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| | -
I I
I I
A l l
TXD High High
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A
VCC Silent mode 3.3V/5V Fail-safe mode 3.3V/5V Normal mode
|
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|
A I
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4.3 Sleep Mode

A falling edge at EN while TXD is low switches the IC into Sleep Mode. The TXD Signal has to
be logic low during the Mode Select window (Figure 4-5 on page 9).

Figure 4-4.  Switch to Sleep Mode

Normal Mode Sleep Mode
A

EN

I

I

I

I

T

I I

I I

: Mode select window :

TXD | - >
| L -

! I ty=3.2us :
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I I
I I -
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I I

vee A | 1

I I

I I

I I

' Delay time sleep mode '

: ty_sieep = Maximum 20ps :

Ln A ' '

LIN switches directly to recessive mode

|

In order to avoid any influence to the LIN-pin during switching into sleep mode it is possible to
switch the EN up to 3.2pus earlier to Low than the TXD. Therefore, the best an easiest way are
two falling edges at TXD and EN at the same time.

In Sleep Mode the transmission path is disabled. Supply current from Vg, is typically
lyssieep = TOHA. The V¢ regulator is switched off; NRES and RXD are low. The internal slave
termination between pin LIN and pin VS is disabled to minimize the current consumption in
case pin LIN is short-circuited to GND. Only a weak pull-up current (typically 10pA) between
pin LIN and pin VS is present. The Sleep Mode can be activated independently from the cur-
rent level on pin LIN.

8 Atmel ATA6629/ATA6631 m——————————
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A voltage less than the LIN Pre-wake detection V. at pin LIN activates the internal LIN
receiver and starts the wake-up detection timer.

A falling edge at the LIN pin followed by a dominant bus level maintained for a certain time
period (> t,,;) and a following rising edge at pin LIN results in a remote wake-up request. The
device switches from Sleep Mode to Fail-safe Mode.

The V¢ regulator is activated, and the internal LIN slave termination resistor is switched on.
The remote wake-up request is indicated by a low level at RXD and TXD to interrupt the micro-
controller (Figure 4-5 on page 9).

EN high can be used to switch directly from Sleep/Silent to Fail-safe Mode. If EN is still high
after VCC ramp up and undervoltage reset time, the IC switches to Normal Mode.

Figure 4-5. LIN Wake-up Diagram from Sleep Mode
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Sleep or Silent Mode: Behavior at a Floating LIN-bus or a Short Circuited LIN to GND

In Sleep or in Silent Mode the device has a very low current consumption even during
short-circuits or floating conditions on the bus. A floating bus can arise if the Master pull-up
resistor is missing, e.g., if it is switched off when the LIN- Master is in sleep mode or even if the
power supply of the Master node is switched off.

In order to minimize the current consumption |5 in sleep or silent mode during voltage levels
at the LIN-pin below the LIN pre-wake threshold, the receiver is activated only for a specific
time tmon. If t.,., elapses while the voltage at the bus is lower than Pre-wake detection low
(Vo and higher than the LIN dominant level, the receiver is switched off again and the circuit
changes back to sleep respectively Silent Mode. The current consumption is then lyggeep short
or lyssiient_short (typ- TOUA more than lyggjeep, respectively lyggieny)- If @ dominant state is reached
on the bus no wake-up will occur. Even if the voltage rises above the Pre-wake detection high
(Viunm), the I1C will stay in sleep respectively silent mode (see Figure 4-6).

This means the LIN-bus must be above the Pre-wake detection threshold V| for a few
microseconds before a new LIN wake-up is possible.

Figure 4-6. Floating LIN-bus During Sleep or Silent Mode

/ LIN Pre-wake

i .

| tmon

A
A

A | | IVSsIeep,short/ |
VSfail 1 ssitent_short !

| I
| I
| IVSsIeep/siIent
-

IVSsIeep/siIent

Mode of . ! . ) .
operation Sleep/Silent ModeX Wake-up Detection Phase / Sleep/Silent Mode

-

N
Int. Pull-up
Resistor off (disabled)
RLIN 8

If the ATA6629/ATA6631 is in Sleep or Silent Mode and the voltage level at the LIN-bus is in
dominant state (V| y < Vgusdom) fOr @ time period exceeding t,,,, (during a short circuit at LIN,
for example), the IC switches back to Sleep Mode respectively Silent Mode. The Vg current
consumption then is lyggjeep short OF lvssilent short (tyP- TOHA more than lysgee, respectively
lyssiient) After a positive edge at pin LIN the IC switches directly to Fail-safe Mode (see Figure
4-7 on page 11).

Atmel ATA6629/ATA6631 m—sss——————
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Figure 4-7.  Short Circuit to GND on the LIN bus During Sleep- or Silent Mode
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4.5 Fail-safe Mode

The device automatically switches to Fail-safe Mode at system power-up. The voltage regula-
tor is switched on (see Figure 6-1 on page 14). The NRES output switches to low for t,., = 4ms
and gives a reset to the microcontroller. LIN communication is switched off. The IC stays in
this mode until EN is switched to high. The IC then changes to Normal Mode. A power down of
Viait (Vs < VSy,) during Silent or Sleep Mode switches the IC into Fail-safe Mode after power
up. A low at NRES switches the IC into Fail-safe Mode directly. During Fail-safe Mode the
TXD pin is an output and signals the fail-safe source.

The LIN SBC can operate in different Modes, like Normal, Silent or Sleep Mode. The function-
ality of these Modes is described in Table 4-2.

Table 4-2. TXD, RXD Depending from Operation Modes

Different Modes TXD \ RXD
Fail-safe Mode Signalling fail-safe sources (see Table 4-3)
Normal Mode Follows data transmission

Silent Mode High High
Sleep Mode Low Low

ATMEL n
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A wake-up event from either Silent or Sleep Mode will be signalled to the microcontroller using
the two pins RXD and TXD. The coding is shown in Table 4-3.

A wake-up event will lead the IC to the Fail-safe Mode.

Table 4-3. Signalling Fail-safe Sources

Fail-safe Sources TXD RXD
LIN wake up (pin LIN) Low Low
VS, (battery) undervoltage detection High Low

46 Unpowered Mode

If you connect battery voltage to the application circuit, the voltage at the VS pin increases
according to the block capacitor (see Figure 6-1 on page 14). After VS is higher than the VS
undervoltage threshold VS, the IC mode changes from Unpowered Mode to Fail-safe Mode.
The VCC output voltage reaches its nominal value after t,,c¢c. This time, t,cc, depends on the
VCC capacitor and the load.

The NRES is low for the reset time delay t,... During this time, t..;, N0 mode change is
possible.

IF VS drops below VS, then the IC switches to Unpowered Mode. The behaviour of VCC,
NRES and LIN is shown in Figure 4-8.

Figure 4-8. VCC versus VS for the VCC = 3.3V Regulator
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3.5 —

VinV

3.0 v
2.5 ]

e
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5. Fail-safe Features

9165D-AUTO-03/11

* During a short-circuit at LIN to Vg, the output limits the output current to Igyg | - Due
to the power dissipation, the chip temperature exceeds T . @nd the LIN output is
switched off. The chip cools down and after a hysteresis of Ty, switches the output on
again. RXD stays on high because LIN is high. During LIN overtemperature switch-off, the
V¢ regulator is working independently.

* During a short-circuit from LIN to GND the IC can be switched into Sleep or Silent Mode
and even in this case the current consumption is lower than 30pA in Sleep Mode and lower
than 70pA in Silent Mode. If the short-circuit disappears, the IC starts with a remote
wake-up.

Sleep or Silent Mode: During a floating condition on the bus the IC switches back to Sleep
Mode/Silent Mode automatically and thereby the current consumption is lower than
30pA/70pA.

The reverse current is < 2pA at pin LIN during loss of Vg,;; . This is optimal behavior for bus
systems where some slave nodes are supplied from battery or ignition.

* During a short circuit at VCC, the output limits the output current to |,ccim- 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 value Ty g the Ve
output switches off. The chip cools down and after a hysteresis of T, ¢, switches the output
on again. Because of Fail-safe Mode, the V. voltage will switch on again although EN is
switched off from the microcontroller.The microcontroller can then start with normal
operation.

* Pin EN provides a pull-down resistor to force the transceiver into Recessive Mode if EN is
disconnected.

* Pin RXD is set floating if Vg, is disconnected.

¢ Pin TXD provides a pull-up resistor to force the transceiver into Recessive Mode if TXD is
disconnected.

* After switching the IC into Normal Mode the TXD pin must be pulled to high longer than
10ps in order to activate the LIN driver. This feature prevents the bus from being driven into
dominant state when the IC is switched into Normal Mode and TXD is low.

e If TXD is short-circuited to GND, it is possible to switch to Sleep Mode via ENABLE after
t > tdom.

ATMEL 1



ATMEL

6. Voltage Regulator

Figure 6-1. V; Voltage Regulator: Ramp Up and Undervoltage

5.5V/3.8V

vce A

5V/3.3V | — — —
Vthun T

!
NRES A . . i |
5V/3RY F-———————m—————

The voltage regulator needs an external capacitor for compensation and to smooth the distur-
bances from the microcontroller. It is recommended to use an electrolytic capacitor with
C > 1.8yF and a ceramic capacitor with C = 100nF. The values of these capacitors can be
varied by the customer, depending on the application.

With this special SO8 package (fused lead frame to pin 3) an Ry, of 80K/W is achieved.
Therefore, it is recommended to connect pin 3 with a wide GND plate on the printed board to
get a good heat sink.

The main power dissipation of the IC is created from the V¢ output current Iy¢c, which is
needed for the application.

Figure 6-2 shows the safe operating area of the Atmel® ATA6631.

14 Atmel ATA6629/ATA6631 m——————————
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Figure 6-2. Power Dissipation: Safe Operating Area: V¢ Output Current versus Supply
Voltage Vg at Different Ambient Temperatures Due to Ry, = 80K/W
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For programming purposes of the microcontroller, it is potentionally necessary to supply the
V¢ output via an external power supply while the Vg Pin of the system basis chip is discon-
nected. This will not affect the system basis chip.

ATMEL 1
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7. Absolute Maximum Ratings

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating
only and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

Parameters Symbol Min. Typ. Max. Unit
Supply voltage Vg Vg -0.3 +40 \'
Pulse time <500ms
T,=25°C Vs +40 \Y
Output current l,,cc <85mA
Pulse time <2 min
T,=25°C Vg 27 \'
Output current ly,cc <85mA
Logic pins (RxD, TxD, EN, NRES) -0.3 +5.5 \
Output current NRES INRES +2 mA
LIN
- DC voltage 27 +40 \
Vee
- DC voltage -0.3 +5.5 Vv
ESD according to IBEE LIN EMC
Test specification 1.0 following IEC 61000-4-2

- Pin VS, LIN to GND +8 KV
ESD HBM following STM5.1
with 1.5 k/100 pF

- Pin VS, LIN to GND +6 KV
HBM ESD
ANSI/ESD-STM5.1 +3 KV
JESD22-A114
AEC-Q100 (002)
CDM ESD STM 5.3.1 +750 Vv
Machine Model ESD
AEC-Q100-RevF(003) 200 v
Junction temperature T —40 +150 °C
Storage temperature T -55 +150 °C
8. Thermal Characteristics
Parameters Symbol Min. Typ. Max. Unit
Thermgl resistance junction to ambient R 145 K/W
(free air) )
Special heat sink at GND (pin 3) on PCB Rinja 80 K/W
Thermal shutdown of V¢ regulator Tvccort 150 160 170 °C
Thermal shutdown of LIN output T iNoft 150 160 170 °C
Thermal shutdown hysteresis Thys 10 °C

16 Atmel ATA6629/ATA6631 m——————————
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9. Electrical Characteristics
5V < Vg <27V, -40°C < T]- < 150°C; unless otherwise specified all values refer to GND pins.

No. |Parameters Test Conditions ‘ Pin ‘ Symbol Min. Typ. Max. Unit | Type*
1 VS Pin
1.4 |Nominal DC voltage Vs A 5 135 27 v A
range
Sleep Mode
VN> Vg—0.5V VS lvssieep 2 10 14 pA A
1o |Supply currentin Sleep Vs <14V
' Mode Sleep Mode, V=0V
Bus shorted to GND VS | lyssieep_short 3 20 30 HA A
Vg <14V
Bus recessive
Vg < 14V VS lvssilent 20 35 50 pA A
Suppl tin Silent Without load at VCC
u current in Silen
1.3 Mor()jzy \S/ilent1 l;/l\c;de
s< )
Bus shorted to GND VS | Ivssient shor 25 45 70 WA A
Without load at VCC
Supply current in Normal Bus recessive
14 | o PRV Vg< 14V VS lsrec 0.3 0.8 mA A
Without load at VCC
Supply current in Normal Bus dominant
15 ey Vg < 14V VS Ivsdom 50 53 mA A
Vcc load current 50mA
Supply current in Bus recessive
16 oo o Vg< 14V VS lstai 0.35 0.53 mA A
Without load at VCC
17 VS undervoltage Switch to Unpowered Mode| VS Vsinu 3.7 4.2 4.7 \ A
"~ |threshold Switch to Fail-safe Mode VS Veine 4.0 45 5 % A
VS undervoltage
1.8 hysteresis VS Vstn_nys 0.3 \Y A
2 RXD Output Pin
Low level output sink Normal Mode
21 | Current Vi = OV, Vero = 0.4V RXD lrxo 1.3 25 8 mA A
2.2 |Low level output voltage |lgxp = TMA RXD VaxoL 0.4 \ A
2.3 |Internal resistor to V¢ RXD Rrxp 3 5 7 kQ A
3 TXD Input/Output Pin
3.1 |Low level voltage input TXD VoxoL -0.3 +0.8 \ A
3.2 |High level voltage input TXD Vo 2 \(/)cg\;' Y A
3.3 |Pull-up resistor Vixp = 0V TXD Rrxp 125 250 400 kQ A
High level leakage
3.4 Cu?rem 9 Vixo = Voo TXD o -3 +3 LA A
Low level output sink \F/all-s_a{/e Mode
3.5 |current at local wake-up VL'N - s v TXD Iy Dwake 2 25 8 mA A
request wake = 0
Vixp = 0.4V

*) Type means: A = 100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter
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9. Electrical Characteristics (Continued)
5V < Vg <27V, -40°C < T;< 150°C; unless otherwise specified all values refer to GND pins.

No. |Parameters Test Conditions ‘ Pin ‘ Symbol Min. Typ. Max. Unit | Type*
4 EN Input Pin
4.1 |Low level voltage input EN Venr -0.3 +0.8 \% A
4.2  |High level voltage input EN Venn 2 \éog\;' Y A
4.3 |Pull-down resistor Veny=VCC EN Ren 50 125 200 kQ A
4.4  |Low level input current |Vgy=0V EN len -3 +3 HA A
5 NRES Open Drain Output Pin
Vg 25.5V
5.1 |Low level output voltage s = 1MA NRES Y 014 Vv A
5.2 |Low level output low 10kto 5V NRES | VygresLL 0.2 \ A
VCC = OV
. Vyg = 5.5V
5.3 |Undervoltage reset time Cures = 20pF NRES tReset 2 4 6 ms A
Reset debounce time for |Vyg = 5.5V
5.4 falling edge Cunies = 200F NRES tres 1 1.5 10 ps A
Switch off leakage _
5.5 current Vnges = 5.5V NRES -3 +3 pA A
6 VCC Voltage Regulator Atmel ATA6629
4V < Vg <18V
(OmA to 50mA) VCC VCC, 3.234 3.366 Vv A
6.1 |Output voltage VCC 45V <V <18V
. < S <
(OmA to 85mA) VCC VCC,or 3.234 3.366 Vv C
g2 Outbutvoltage Vecat Iy _yg gy vce | vco,, | VvsT 3.366 v A
low Vg Vorop
6.3 |Regulator drop voltage |VS > 3V, lycc =—-15mA VCC V4 200 mV A
6.4 |Regulator drop voltage |VS > 3V, l,cc = -50mA VCC Voo 500 700 mV A
6.5 | Line regulation 4V <VS <18V VCC | VCCype 0.1 0.2 % A
maximum
6.6 |-0ad regulation 5 MA < lyeg < 50MA VCC | VGG 0.1 05 % A
maximum
Power supply ripple 10 Hz to 100kHz
67 | ecion PPy Mipp Cvcc = 10pF 50 dB D
) VS = 14V, g = —15mA
6.8 |Output current limitation |VS > 4V VCC lvces —240 —-160 -85 mA A
0.2Q < ESR < 5Qat 100kHz
. for phase margin > 60°
6.9 |External load capacity VCC Cioad 1.8 10 uF D
ESR < 0.2Qat 100kHz
for phase margin > 30°
VCC undervoltage Referred to VCC
6.10 threshold VS > 4V VCC VinunN 2.8 3.2 Vv A
Hysteresis of Referred to VCC
6.1 undervoltage threshold VS > 4V VCC | VhySyn 150 mv A
Ramp up time VS > 4V | Cyc = 2.2uF
612 o vce = 3.3v loag = —5MA at VCC VEC | tvee 320 | 500 bs A

*) Type means: A = 100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter
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9. Electrical Characteristics (Continued)
5V < Vg <27V, -40°C < T;< 150°C; unless otherwise specified all values refer to GND pins.

No. |Parameters Test Conditions ‘ Pin ‘ Symbol Min. Typ. Max. Unit | Type*
7 VCC Voltage Regulator Atmel ATA6631
5.5V < Vg <18V
(OmA to 50mA) VCC VCC,o 4.9 5.1 \ A
7.1 |Output voltage VCC 6V < Vo <18V
< Vg<
(OmA to 85mA) VCC VCC,, 4.9 5.1 \ C
7.2 g\j’\f‘\’;: voltage Vec at |4y L vs < 5.5v VCC | VCCh, |Vys-Vp 5.1 v A
7.3 |Regulator drop voltage |VS > 4V, |,,cc = —20mA VCC Vb1 250 mV A
7.4 |Regulator drop voltage |VS > 4V, ly,cc = -50mA VCC Vo 400 600 mV A
7.5 |Regulator drop voltage |VS > 3.3V, lygc =—-15mA VCC Vps 200 mV A
7.6 |Line regulation 55V < VS < 18V VCC | VCC, 0.1 0.2 % A
maximum
7.7 Loadregulation 5 mA < lygo < 50mA VCC | VCCpuy 0.1 0.5 % A
maximum
Power supply ripple 10Hz to 100kHz
78 | PPy Mipp Cvoc = 10pF 50 dB D
) VS = 14V, lyg = —15mA
7.9 | Output current limitation |VS > 5.5V VCC lvees —240 —-160 -85 mA A
0.2Q < ESR < 5Qat 100kHz
) for phase margin > 60°
7.10 |External load capacity VCC Cioad 1.8 10 uF D
ESR < 0.2Q at 100kHz
for phase margin > 30°
VCC undervoltage Referred to VCC
7.11 threshold VS > 5 5V VCC VinunN 4.2 4.8 \ A
Hysteresis of Referred to VCC
712 undervoltage threshold |VS > 5.5V VCC | VhySpun 250 mv A
Ramp up time VS > 5.5V |Cyc = 2.2uF
713 to VCC = 5V loq = ~5MA at VCC VCC Tvee 320 500 us A
LIN Bus Driver: Bus Load Conditions:
8 Load 1 (Small): 1nF, 1k} Load 2 (Large): 10nF, 500< Internal Pull-up Rgxp = 5kQ ; Crxp = 20pF, Load 3 (Medium): 6.8nF,
660Q characterized on samples
10.7 and 10.8 Specifies the Timing Parameters for Proper Operation at 20kBit/s and 10.9 and 10.10 at 10.4kBit/s
Driver recessive output
8.1 voltage P Load1/Load2 LIN Veusree | 0.9 % Vg Vg \Y A
8.2 |Driver dominant voltage Vvs=7V LIN \ 1.2 \Y, A
. Rload =500Q _LoSUP .
. . Vyg= 18V
8.3 |Driver dominant voltage Rio.q = 5002 LIN V isup 2 \ A
8.4 |Driver dominant voltage Vvs=7V LIN |V 0.6 v A
. Rload =1000Q _LoSUP_1k .
. . VVS = 1 8V
8.5 |Driver dominant voltage Riouq = 10000 LIN V Hisup_1k 0.8 \% A
86 |Pull-up resistortoVg |11 serial diode is LIN Run 20 30 47 ke | A
mandatory
*) Type means: A = 100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter
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9. Electrical Characteristics (Continued)
5V < Vg <27V, -40°C < T;< 150°C; unless otherwise specified all values refer to GND pins.

No. |Parameters Test Conditions Pin Symbol Min. Typ. Max. Unit | Type*
Voltage drop at the serial |In pull-up path with R,
8.7 diodes lsorpiode = 10MA LIN Vserbiode 0.4 1.0 \ D
8.8 LIN current limitation LIN laus L 40 120 200 mA A
Veus = VBatt_max -
Input leakage current at |Input Leakage current
the receiver including Driver off
8.9 pull-up resistor as Vgus = 0V LN leus pas_qom| 1 —0-35 mA A
specified Vgar = 12V
Driver off
Leakage current LIN 8V < Vg, < 18V
810 | recessive 8V < Vgyg < 18V LN 1 leus pas rec 10 20 WA A
Veus 2 Vaatt
Leakage current when
control unit disconnected
from ground. GNDpgyice = Vs
8.11 |Loss of local ground Vgar = 12V LIN | lgys_no_gnd -10 +0.5 +10 pA A
must not affect 0V < Vgyg< 18V
communication in the
residual network
Leakage current at
disconnected battery.
Node has to sustain the |Vg,, disconnected
8.12 |current that can flow Vsup Dpevice = GND LIN | lgys NO_pat 0.1 2 pA A
under this condition. Bus |0V < Vg5 < 18V
must remain operational
under this condition.
Capacitance on pin LIN
8.13 to GND LIN Cun 20 pF D
9 LIN Bus Receiver
Center of receiver VBus_onT = 0.475x | 0.5x 0.525 x
91 threshold (Vih_dom * Vin—rec)/2 LIN Veus_ont Vg Vg Vg v A
9.2 |Receiver dominant state |Vgy =5V LIN VBUusdom =27 0.4x Vg \" A
9.3 |Receiver recessive state |Vgy =5V LIN Veusree | 0.6 X Vg 40 \% A
9.4 |Receiver input hysteresis Vs = Viy roc = Vin dom LIN | Vausns 0'058 0.1 x Vg 0'1\35 v A
- - s s
Pre-wake detection LIN Vg +
9.5 High level input voltage LIN Vi Vs -2V 0.3V v A
9.6 | rewakedetection LIN 1 oies the LIN receiver | LIN Vi —27 Vg—33V| V A
Low level input voltage
10 |Internal Timers
Dominant time for
10.1 wake—up via LIN bus VN =0V LIN tous 30 90 150 ps A
Time delay for mode
change from Fail-safe _
102 1into Normal Mode via pin Ven =5V EN thorm 5 15 20 HS A
EN

*) Type means: A = 100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter
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9. Electrical Characteristics (Continued)
5V < Vg <27V, -40°C < T;< 150°C; unless otherwise specified all values refer to GND pins.

No. |Parameters Test Conditions Pin Symbol Min. Typ. Max. Unit | Type*
Time delay for mode
change from Normal _
10.3 Mode to Sleep Mode via Veny = 0V EN tsieep 8 16 25 ps A
pin EN
10.4 mg dominanttime out 1y, _ gy TXD tyom 27 55 70 ms A
Time delay for mode
10.5 |change from Silent Mode | Vg = 5V EN ts n 5 15 40 ps A
into Normal Mode via EN
Monitoring time for
10.6 wake-up over LIN bus LIN tmon 6 10 15 ms A
THReg(max) = 0.744 x Vg
Dom(max) = 0-581 X Vg
10.7 |Duty cycle 1 Vg=7.0V to 18V LIN D1 0.396 A
tgit = 50ps
D1 = tbus_rec(min)/(2 X tgir)
THRec(min) = 0-422 X Vg
THDom(min) = 0284 X VS
10.8 |Duty cycle 2 Vg=7.6V to 18V LIN D2 0.581 A
tBit = 50“8
D2 = tbus,rec(max)/ (2 % tgy)
THRec(max) = 0778 X VS
THDom(max) = 0616 X VS
10.9 |Duty cycle 3 Vg=7.0V to 18V LIN D3 0.417 A
tgy = 96us
D3 = tbus,rec(min)/(2 X tgy)
THRec(min) = 0389 X VS
THDom(min) = 0251 X VS
10.10 |Duty cycle 4 Vg=7.6V to 18V LIN D4 0.590 A
tgir = 96
D4 = tbusfrec(max)/(2 X tgi)
1041 Slopetimefalingand 1y _ 7 oy 44 18y LIN | lsopea | 35 225 s A
rising edge at LIN tsLOPE rise
1 Receiver Electrical AC Parameters of the LIN Physical Layer
LIN Receiver, RXD Load Conditions: Internal Pull-up; Cgyp = 20pF
Propagation delay of Vg=7.0V to 18V
M1 receiver Figure 9-1 to pa = MaX(ty pars tx par) RXD fr_po 6 Hs A
Symmetry of receiver _
11.2 |propagation delay rising :/S B 7_OY to 1é\t/ RXD tr_sym -2 +2 Hs A
edge minus falling edge | ™-sym ~ 'm.pdr — ‘rx_pdf
*) Type means: A = 100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter
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Figure 9-1.  Definition of Bus Timing Characteristics
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Figure 9-2.  Application Circuit
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10. Ordering Information

Extended Type Number Package Remarks

ATA6629-TAPY S08 3.3V LIN system basis chip, Pb-free, 1k, taped and reeled
ATA6631-TAPY SO8 5V LIN system basis chip, Pb-free, 1k, taped and reeled
ATA6629-TAQY S08 3.3V LIN system basis chip, Pb-free, 4k, taped and reeled
ATA6631-TAQY SO8 5V LIN system basis chip, Pb-free, 4k, taped and reeled

11. Package Information

Package: SO 8

Dimensions in mm

1.4

0.1+0.15

180 i)

technical drawings
according to DIN
specifications

Drawing-No.: 6.541-5031.01-4
Issue: 1; 15.08.06
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12. 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 Features on page 1 changed

¢ Section 1 “Description” on pages 1 to 2 changed

¢ Section 3 “Functional Description” on pages 3 to 4 changed

¢ Section 4 “Modes of Operation” on pages 5 to 12 changed

e Section 5 “Fail-safe Features” on page 13 changed

e Section 6 “Voltage Regulator” on pages 14 to 15 changed

e Section 7 “Absolute Maximum Ratings” on page 16 changed

¢ Section 9 “Electrical Characteristics” on pages 17 to 23 changed

9165D-AUTO-03/11

e Section 9 “Electrical Characteristics” numbers 1.7 on page 17 and 10.3

9165C-AUTO-10/10 on page 20 changed

e Features on page 1 changed

e Text under heading 3.3 changed

¢ Text under heading 4.2 changed

9165B-AUTO-05/10 o Abs.Max.Rat.Table -> Values in row “ESD HBM following...” changed

e El.Char.Table -> rows changed: 1.2,1.3,5.1,5.2, 6.5, 6.6, 6.7, 6.8, 6.12,
76,77,78,7.9,7.13

e El.Char.Table -> row 8.13 added
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