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AS33662

Local Interconnect Network Transceiver

1. Introduction

The local interconnect network (LIN) is a serial
communication protocol, designed to support
automotive networks in conjunction with a
Controller Area Network (CAN) module. LIN is a
single wire bidirectional bus typically used for low
speed in-vehicle networks using data rates up to 20
kbps. As the lowest level of a hierarchical network,
LIN enables cost effective communication with
sensors and actuators when all the features of CAN
communication are not required. They provide
excellent EMC (Electromagnetic Compatibility) and
Radiated Emission performance, ESD (Electrostatic
Discharge) robustness, and safe behavior in the
event of a LIN bus short-to-ground or a LIN bus
leakage during low-power mode.

2. Features

e Operating supply range: 6.7 Vto 27 V
e Wide voltage range on LIN Bus: -27 Vto 40 V
e Compliant to LIN 2.0, LIN 2.1, LIN 2.2, LIN 2.2A,
and ISO/DIS 17987-4.2
e Conforms to SAEJ2602 recommended practice
for LIN
e Data transmission with baud rates up to 20 kbps
e Active bus wave shaping, offering excellent
radiated emission performance
e Very high immunity against electro-magnetic
interference
e Power up and down glitch free operation
e External voltage regulator control using INH pin
e Protection features:
e Under voltage protection on VSUP
e TXD dominant state time-out protection
e Thermal shutdown
e Unpowered node or ground disconnection
fail-safe at system level
e Integrated input EMI filter
e Ultra-low current consumption during sleep
mode
e Local and remote wake-up capability reported by
RXD pin
e Fast baud rate selection (up to 100 kbps)
reported by RXD pin

e Internal LIN slave termination resistor
e Compatible with MC33662

AS33662
8-PIN SOIC
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3. Pin Configuration

rno| 1 | R
en| 2| | 7 Jvsue
LIN

WAKEE EI LIN
o] 4 | 5 Jono

Figure 1: Pin configuration

PIN
Description
NO. | Name Function Formal Name

This pin is the receiver output of the LIN interface which reports the

1 D D

RX Output ata Output state of the bus voltage to the MCU interface

2 EN Input Enable Control This pin controls the operation mode of the interface.

3 WAKE Input Wake Input This pin is a high-voltage input used to wake-up the device from Sleep
mode.

4 D Input Data Input This pin is the transmitter input of the LIN interface which controls the
state of the bus output.

5 GND Ground Ground This pin is the device ground pin.

6 LIN Input/Output LIN Bus This.bidirectional pin represents the single-wire bus transmitter and
receiver.

7 VSUP Power Power Supply This pin is the device battery level power supply.
This pin can have two main functions: controlling an external switchable

8 INH Output Inhibit Output voltage regulator having an inhibit input, or driving an external bus
resistor in the master node application.

4. Quick Reference

Symbol Parameter Condition Min Max Unit
Vsup Supply voltage -0.3 40

Vun Bus voltage -27 40 \Y
Vwake Wake voltage -27 40 Y
ViNH Inhibit voltage -0.3 Vs+0.3 Vv
V1x,RX,EN Logic voltagel -0.3 5.5 \
Vsup £13.5V, Recessive State 32 HA

Supply current in sleep mode 13.5V<Vspp<27V 50 uHA

lec Vsup < 13.5 V, Shorted to GND 70 HA
Supply current in normal or Bus Recessive, Excluding INH Output Current - 1.8 mA

slow or fast mode Bus Dominant, Excluding INH Output Current - 2.9 mA

T Junction temperature -40 150 °C

LAtVs>5.5v
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5. Ordering Information

Package
Part number
Name Description Version
AS33662 SO-8 Plastic small outline package; 8 leads; body width 3.9 mm -
6. Block Diagram
Under
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VDD Detection .
Receiver _I
RXD d N 3 /NH
1 A EMI
! Filter i
L e ]
I=
Remote Voltage 6:”
wakeup Regulator
timer M : . LIN
Oscillator
Control Unit P
Thermal :
vob Shutdown
= . Slew
ol : F TXD Time-Out Rate A I
_1| Timer
Contro/
GND
N Local Wakeup
wAKEIR __F Timer
= | % T Timer

Figure 2: Block diagram
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7. Maximum Ratings

All voltages are with respect to ground, unless otherwise noted. Exceeding these ratings may cause a
malfunction or permanent damage to the device.

Ratings ‘ Symbol | Value Unit
Electrical Ratings
Power Supply Voltage
Normal Operation (DC) ‘ Vsup(ss) | -0.3to 27

Transient input voltage with external component (according to 1ISO7637-2 & 1ISO7637-3
& “Hardware Requirements for LIN, CAN and Flexray Interfaces in Automotive Applications”)

(See Figure 13)

Pulse 1 (test up to the limit for damage - Class A2) Vsup(s) -100

Pulse 2a (test up to the limit for damage - Class A2) Vsup(saa) +75

Pulse 3a (test up to the limit for damage - Class A2) Vsup(s3a) -150

Pulse 3b (test up to the limit for damage - Class A2) Vsup(s3g) +100

Pulse 5b (Class A)! Vsup(sse) -0.3 to 40
WAKE

Normal Operation within series 2*18 kQ resistor (DC) ’ Vwake(ss) -27 to 40

Transient input voltage with external component (according to 1ISO7637-2 & ISO7637-3
& “Hardware Requirements for LIN, CAN and Flexray Interfaces in Automotive Applications”)

(See Figure 14)

Pulse 1 (test up to the limit for damage - Class D3) Vwake(s1) -100

Pulse 2a (test up to the limit for damage - Class D3) Vwake(s2) +75

Pulse 3a (test up to the limit for damage - Class D3) Vwake(s3a) -150

Pulse 3b (test up to the limit for damage - Class D3) Vwake(s3s) +100

Logic voltage (RXD, TXD, EN Pins) Vioe -0.3t05.5 v

LIN Bus Voltage

Normal Operation (DC) Vaus(ss) -27t0 40
Transient (coupled through 1.0 nF capacitor, according to 1ISO7637-2 & ISO7637-3

& “Hardware Requirements for LIN, CAN and Flexray Interfaces in Automotive Applications”)

(See Figure 15)

Pulse 1 (test up to the limit for damage - Class D3) Veus(s1) -100

Pulse 2a (test up to the limit for damage - Class D3) VBus(s24) +75

Pulse 3a (test up to the limit for damage - Class D3) VBus(s3a) -150

Pulse 3b (test up to the limit for damage - Class D3) VBus(s3s) +100
INH voltage /current

DC Voltage Vi VS(L)J;’3+t00.3

Transient (coupled through 1.0 nF capacitor, according to 1ISO7637-2 & ISO7637-3

& “Hardware Requirements for LIN, CAN and Flexray Interfaces in Automotive Applications”)
(See Figure 16)

Pulse 1 (test up to the limit for damage - Class D3) ViNH(s1) -100
Pulse 2a (test up to the limit for damage - Class D3) VINH(s2A) +75
Pulse 3a (test up to the limit for damage - Class D3) ViNH(s3A) -150
Pulse 3b (test up to the limit for damage - Class D3) ViNH(s38) +100

2 Class A: All functions of a device/system perform as designed during and after exposure to disturbance

3 Class D: At least one function of the transceiver stops working properly during the test, and will return to proper operation
automatically when the exposure to the disturbance has ended. No physical damage of the IC occurs.
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Ratings Symbol ‘ Value ‘ Unit
Electrical Ratings
ESD Capability - According to “Hardware Requirements for LIN, CAN and
Flexray Interfaces in Automotive Applications” (Czap = 150 pF, Rzap = 330 Q)
Contact Discharge, Unpowered
LIN pin without capacitor VEspa-1 +10k
Vsup (100 nF to ground) VEspa-3 +15 k
WAKE (36 k<2 serial resistor) Vespaa +8k v
INH pin VEspa-s 16 k
TXD pin 6 k
RXD pin 6 k
EN pin 16 k
Thermal Ratings
Operating temperature
Ambient Ta -40 to 125 oC
Junction T -40 to 150
Storage temperature Tste -40 to 150 °C
Thermal resistance, junction to ambient Roia 150 °C/W
Peak package reflow temperature during solder mounting2 TsoLper 240 °C
Thermal shutdown temperature Tshut 150 to 200 °C
Thermal shutdown hysteresis temperature Thvst 18 °C

8. Static Electrical Characteristics

Characteristics under conditions 7.0 V < Vsyp <18 V, -40 °C < To < 125 °C, GND =0V, unless otherwise noted.
Typical values reflect the approximate parameter means at Ta = 25 °C under nominal conditions, unless

otherwise noted.

Symbol Parameter Conditions ‘ Min | Typ | Max ‘ Unit
Vsyp Pin (Device Power Supply)

Vsup Nominal Operating Voltage 7.0 13.5 18.0 Y
Vsupop Functional Operating Voltage2 6.7 - 27 \
Vsupid Load Dump - - 40 Y

Power-On Reset (POR) .
Veor Threshold Vsup Ramp Down and INH goes High to Low 3.5 - 5.3 Y
Power-On Reset (POR)
- - Vv
Veorsyst Hysteresis 300 m
Vsup Under-Voltage Threshold Transmission disabled and LIN bus goes in
Vv, Vuve . . . 5.8 - 6.7 \Y
(positive and negative) recessive state
Vsup Under-Voltage Hysteresis
Vuvhyst °vP gery - 100 - mV
(Vuve - Vuvn)
Vsup £ 13.5V, Recessive State - 25 32 HA
Iec Supply Current in Sleep Mode 13.5V<Vsyp <27V - 35 50 MA
Vsup < 13.5V, Shorted to GND - 50 70 HA

4 Pin soldering temperature limit is for 10 seconds maximum duration. Not designed for immersion soldering. Exceeding these limits

may cause malfunction or permanent damage to the device.

5 For the functional operating voltage, the device is functional and all features are operating. The electrical parameters are noted under

conditions 7.0V £ Vgup <18V, -40 °C<Tp<125°C,GND=0V.
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Supply Current in Normal or Bus Recessive, Excluding INH Output Current - 11 1.8 mA
Slow or Fast Mode Bus Dominant, Excluding INH Output Current - 1.6 2.9 mA
Symbol | Parameter Conditions Min Typ Max | Unit
RXD Output Pin (Logic)
VoL Low Level Output Voltage INn<1.5mA 0 - 0.9 Vv
Vou High Level Output Voltage Ven =5.0V, lour < 250 pA 4.25 - 5.25 \
TXD Input Pin (Logic)
A Low Level Input Voltage - - 0.8 \Y
Vi High Level Input Voltage 2.0 - -
Input Threshold Voltage
ViNHYsT Hysteresis 100 500 600 mV
lpu Pull-up Current Source Ven=5.0V,1.0V<Vp<3.5V -60 -35 -20 MA
EN Input Pin (Logic)
Vi Low Level Input Voltage - - 0.8 \Y
Vin High Level Input Voltage 2.0 - -
| Vol Threshol
Vinwysr | IMPut Voltage Threshold 100 | 500 | 600 |mv
Hysteresis
Rep Pull-down Resistor 100 250 350 kQ
LIN Physical Layer- Transceiver LIN&
VeaT Operating Voltage RangeZ 8.0 - 18
Vsup Supply Voltage Range 7.0 - 18 Vv
Voltage Range (within which the
Vsup_noN_op . & . ge ( -0.3 - 40 Vv
device is not destroyed) .
c ¢ Limitation for Dri Driver on, Vgys =18 V
urrent Limitation for Driver
lsus M | pominant State 40 100 200 | mA
Input Leakage Current at the ) . A _
IBUS_PAS_DOM Receiver Driver Off, Veus=0V; Vgar=12V 1.0 mA
Driver Off; 8.0V < Vear <18 V;
Leakage Output Current to GND - - 20 A
laus_pas_rec & P 8.0 V < Vys < 18 V; Vius = Viat; Vaus = Vsup K
| Control Unit Disconnected from Ground2 1.0 ) 1.0 mA
BUS_NO_GND GNDpevice = Vsup; Vear =12 V; 0 < Vpys < 18 V ' ]
Vgat Disconnected;
lous_no_ar Vsup_pevice = GND; O V < Vpys < 18 V2 10 KA
Veuspom Receiver Dominant Statell - - 0.4 Vsup
VBUSREC Receiver Recessive Statell 0.6 - - Vsup
Receiver Threshold Center
V 0.475 0.5 0.525 |V
BUSCNT (Vr_pom + Vi rec)/2 S
Receiver Threshold Hysteresis
Vhys y - - 0.175 | Vsup
(Vrh_pom - VT _Rec)
LIN dominant level with 500 Q,
VLINDOM_LEVEL 680 Q and 1.0 kQ load on the LIN - - 0.25 Vsup
bus
LIN Wake-up Threshold from
Veuswu Sleep Mode ) 43 >3 v
RsiavE LIN Pull-up Resistor to Vsup 20 30 60 kQ

6 parameters guaranteed for 7.0 V < Vsyp < 18 V

7 Voltage range at the battery level, including the reverse battery diode.
8 Loss of local ground must not affect communication in the residual network.
° Node has to sustain the current that can flow under this condition. The bus must remain operational under this

condition.
10 LIN threshold for a dominant state.
11 LIN threshold for a recessive state.
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Cun LIN Internal Capacitori2 - - 40 pF
Tunsp Overtemperature Shutdown 150 160 200 °C
Tunso_vs g;/:tr:fgizerature Shutdown i 18 ) o
INH Output Pin
Symbol Parameter Conditions Min Typ Max | Unit
INHon ,I\D/Irci’vdeer)On Resistance (Normal s = 50 MA i i 50 a
liNH_LoAD Current load capability From 7.0V < Vsup < 18 V - _ 30 mA
lLeak Leakage Current (Sleep Mode) | 0 <Vinu < Vsup -5.0 - 5.0 HA
WAKE Input Pin
Vwuma | High to Low Detection Threshold| 7V < Vsup <26V 2.4 - 3.9
VwuLhz Low to High Detection Threshold| 7 V= Vsup <26V 2.9 - 4.3
Vwunvs: | Hysteresis TV<Vsup<26V 0.2 . 0.8 v
lwy Wake-up Input Current Vwake < 27V - - 5.0 HA

9. Dynamic Electrical Characteristics

Characteristics under conditions 7.0 V < Vsyp <18 V, -40 °C < Ta <125 °C, GND =0V, unless otherwise noted.
Typical values reflect the approximate parameter means at Ta = 25°C under nominal conditions, unless
otherwise noted.

Symbol Parameter Conditions | Min | Typ |Max ‘Unit

LIN Physical Layer
Driver Characteristics For Normal Slew Rate - 20.0 KBIT/SEC13.14

Duty Cycle 1:
THRrec(max) = 0.744 * Vgyp
o1 0.396 - - %
THDOM(MAX) =0.581* VSUP o
D1 = taus_recming/(2 X tarr), tar =50 ps, 7.0 V < Vsyp < 18V
Duty Cycle 2:
THRrec(viny = 0.422 * Vgyp
b2 - - 0581 %
THoomminy = 0.284 * Vsyp A
D2 = tausiREc(MAx)/(z X tBIT), taT = 50 us, 7.6V< Vsup <18V
LIN Physical Layer
Driver Characteristics For Fast Slew Rate
BReast Fast Bit Rate (Programming Mode) ’ - ’ - ’ 100 ‘ kbps

LIN Physical Layer
Transmitter Characteristics For Normal Slew Rate - 20.0 KBIT/SEC 13

12 This parameter is guaranteed by process monitoring but not production tested.
13 Bus load Rgys and Cgys 1.0 nF / 1.0 kQ, 6.8 nF / 660 Q, 10 nF / 500 Q. Measurement thresholds: 50% of TXD signal to LIN signal
threshold defined at each parameter. See Figure 3.

14 See Figure 4.
15 Vsyp from 7.0 to 18 V, bus load Rpys and Cgus 1.0 nF / 1.0 kQ, 6.8 nF / 660 Q, 10 nF / 500 Q. Measurement thresholds: 50% of TXD

signal to LIN signal threshold defined at each parameter. See Figure 3.
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Symmetry of Transmitter delaylé
N trran_svym = MAX (trran_svmeos, tTRAN_svM40%) 735 i 725 | s
- trran_syme0% = | tTRAN_POF60% - tTRAN_PDRE0% |
trran_syma0% = | tTRAN_PDF40% - tTRAN_PDRA0% |
LIN physical Layer
Receiver CharacteristicsiZ
trec_pD Propagation Delay of Receiver, trec_po= MAX (trec_por, trec_por)i8 - - 6.0 '
tReC_sym Symmetry of Receiver Propagation Delay, trec_por - trec_ppr® -2.0 - 2.0 us
Symbol Parameter Conditions Min Typ Max | Unit
Wake-Up Timings
twur Bus Wake-up Deglitcher Sleep Mode 40 100 | ps
EN High to INH
- i 19 -
tiwue EN Wake-up Deglitcher Low to High 8 15 us
Wake state
twr Wake-up Deglitcher change to INH 10 70 us
Low to High
First Dominant Bit Validation
trirst pom | First dominate bit validation delay Normal Mode - | 55 | 80 | us
Sleep Mode
After EN High to
. Low to INH High
tsp Sleep Mode Delay Time to Low with 100 50 91 us
pA load on INH
TXD Timing
tTxDDOM TXD Permanent Dominant State Delay20 | 3.75 ‘ 4.7 ‘ 6.25 | ms |
Fast Baud Rate Timing
¢ EN Low Pulse Duration to Enter in Fast Baud Rate using Toggle |EN High to Low i i 45 s
! Function2L and Low to High H
TXD Low Pulse Duration to Enter in Fast Baud Rate using Toggle
t . 125 - - us
Function2l
¢ Delay Between EN Falling Edge and TXD Falling Edge to Enter in 125 ) ) .
3 Fast Baud Rate Using Toggle FunctionZl ' K
¢ Delay Between TXD Rising Edge and EN Rising Edge to Enter in 125 ) ) s
4 Fast Baud Rate Using Toggle Function2L ' W
s RXD Low Level duration after EN rising edge to validate the Fast 1.875 6.25 | us
Baud Rate entrance2l

16 See Figure 5.

17 Vgup from 7.0 to 18 V, bus load Reys and Cgus 1.0 nF /1.0 k Q, 6.8 nF / 660 Q, 10 nF / 500 Q. Measurement thresholds: 50% of TXD
signal to LIN signal threshold defined at each parameter. See Figure 3.

18 See Figure 6.

19 See Figure 7.

20 The LIN is in recessive state and the receiver is still active.

21 See Figure 8 and 9.
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9.1 Timing Diagrams
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Figure 3: Test circuit for timing measurements
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Figure 4: LIN timing measurements for normal baud rate
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i s LIN Bus Signal
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Figure 6: LIN receiver timing
9.2 Functional Diagrams
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Figure 8: Fast baud rate selection (Toggle Function)
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Figure 9: Fast baud rate mode exit (back to normal or slow slew rate)
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10. Functional Pin
Description
10.1 Data Output Pin (RXD)

RXD output pin is the MCU interface, which reports
the state of the LIN bus voltage. In Normal or Slow
baud rate, LIN high (recessive) is reported by a high
voltage on RXD; LIN low (dominant) is reported by
a low voltage on RXD. The RXD output structure is
a tristate output buffer (See Figure 10). The RXD
output pin is the receiver output of the LIN
interface. The low level is fixed. The high level is
dependent on EN voltage. In Sleep mode, RXD is
high-impedance. When a wake-up event is
recognized from the WAKE pin or the LIN bus pin,
RXD is pulled LOW to report the wake-up event. An
external pull-up resistor may be needed.

10.2 Enable Input Pin (EN)

EN input pin controls the operation mode of the
interface. If EN = 1, the interface is in Normal
mode, TXD to LIN after trgst pom delay and LIN to
RXD paths are both active. RXD Vou level follows EN
pin high level. The device enters the Sleep mode by
setting EN LOW for a delay higher than tsp (70 ps
typ. value) and if the WAKE pin state doesn’t
change during this delay. A combination of the
logic levels on the EN and TXD pins allows the
device to enter into the Fast Baud Rate mode of
operation (see Figure 8).

10.3 Wake Input Pin (WAKE)

The WAKE pin is a high voltage input used to wake-
up the device from Sleep mode. WAKE is usually
connected to an external switch in the application.
The WAKE pin has a special design structure and
allows wake-up from both high to low or low to
high transitions. When entering into sleep mode,
the device monitors the state of the WAKE pin and
stores it as a reference state. The opposite state of
this reference state will be the wake-up event used
by the device to enter again structure exhibits a
high-impedance, with extremely low input current
when voltage at this pin is below 27 V. Two serial

resistors should be inserted in order to limit the
input current mainly during transient pulses and
ESD. The total recommended resistor value is 33
kQ2. An external 10 to 100 nF capacitor is advised
for better EMC and ESD performances.

10.4 Data Input Pin (TXD)

The TXD input pin is the MCU interface to control
the state of the LIN output. When TXD is low
(dominant), LIN output is low; when TXD is high
(recessive), the LIN output transistor is turned off.
This pin has an internal pull-up current source to
force the recessive state if the input pin is left
floating. If the pin stays low (dominant state) more
than 5.0 ms (typical value), the LIN transmitter
goes automatically into recessive state.

10.5 Ground Pin (GND)

In case of a ground disconnection at the module
level, device does not have significant current
consumption on the LIN bus pin when in the
recessive state.

10.6 LIN Bus Pin (LIN)

The LIN pin represents the single-wire bus
transmitter and receiver. It is suited for automotive
bus systems. The LIN interface is only active during
normal mode (See Figure 11). LIN bus short-to-
ground, or a LIN bus leakage during low power
mode. The INH output can be used to control an
external voltage regulator or to drive a LIN bus pull-
up resistor.

10.6.1 Transmitter Characteristics

The LIN driver is a low side MOSFET with internal
overcurrent thermal shutdown. An internal pull-up
resistor with a serial diode structure is integrated
so no external pull-up components are required for
the application in a slave node. An additional pull-
up resistor of 1.0 kQ must be added when the
device is used in the master node. The LIN pin
exhibits no reverse current from the LIN bus line to
Vsup, even in the event of a GND shift or Vsyp
disconnection. As soon as the device enters
Normal mode, the LIN transmitter will be able to
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send the first dominant bit only after the trrst pom
delay. trrst pom delay has no impact on the
receiver. The receiver will be enabled as soon as
the device enters Normal mode.

10.6.2 Receiver Characteristics

The receiver thresholds are ratio-metric with the
device supply pin. If the Vsyp voltage goes below
the Vsup under-voltage threshold (Vuvi, Vuvu), the
bus enters into a recessive state even if
communication is sent to TXD. In the case of LIN
thermal shutdown, the transceiver and receiver
are in recessive and INH turned off. When the
temperature is below the Tynsp, INH and LIN will be
automatically enabled. The fast Baud Rate
selection is reported by the RXD pin. Fast Baud
Rate is activated by the toggle function (See Figure
8). At the end of the toggle function, just after EN
rising edge, RXD pin is kept low for ts to flag the fast
Baud Rate entry (See Figure 8). To exit the fast
Baud Rate and return in normal or slow Baud
Rate, a toggle function is needed. At the end of the
toggle function, the RXD pin stays high to signal
Fast Baud Rate exit (See Figure 9). The device
enters into Fast Baud Rate at room and hot
temperature.

10.7 Power Supply Pin (Vsup)

The Vsup supply pin is the power supply pin. In an
application, the pin is connected to a battery
through a serial diode, for reverse battery
protection. The DC operating voltage is from 7.0 to
18 V. This pin can sustain a standard automotive
load dump condition up to 40 V. To avoid a false
bus message, an under-voltage on Vsyp disables the
transmission path (from TXD to LIN) when Vsyp falls

below 6.7 V. Supply current in Sleep mode is
typically 6.0 pA.

10.8 Inhibit Output Pin (INH)

The INH output pin is connected to an internal high
side power MOSFET. The pin has two possible main
functions. It can be used to control an external
switchable voltage regulator having an inhibit
input. It can also be used to drive the LIN bus
external resistor in the master node application,
thanks to its high drive capability. In Sleep mode,
INH is turned off. If a voltage regulator inhibit input
is connected to INH, the regulator will be disabled.
If the master node pull-up resistor is connected to
INH, the pull-up resistor will be unpowered and left
floating. In case of an INH thermal shutdown, the
high side is turned off and the LIN transmitter and
receiver are in recessive state. An external 10 to
100 pF capacitor on INH pin is advised in order to
improve EMC performances.

>
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R; 200 kQ
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Figure 10: RXD interface
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11. Operational Modes

As
operational modes, Normal and Sleep. In addition,

described below, the device has two
there are two transitional modes: Awake mode
and Preparation to Sleep mode. The Awake mode
allows the device to go into Normal mode. The
Preparation to Sleep mode allows the device to go

into Sleep mode.

11.1 Normal or Slow Baud Rate

In the Normal mode, the LIN bus can transmit and
receive information. At normal Baud Rate (20 kbps)
device has a slew rate and timing compatible with
Normal Baud Rate. From Normal mode, the device
can enter into Fast Baud Rate (Toggle function).

11.2 Fast Baud Rate

In Fast Baud Rate, the slew rate is around 10 times
faster than the Normal Baud Rate. This allows very
fast data transmission (more than 100 kbps). For
instance, for electronic control unit (ECU) tests and
microcontroller program download. The bus pull-
up resistor might be adjusted to ensure a correct

eceiver

Figure 11: LIN Interface

RC time constant in line with the high baud rate
used. Fast Baud Rate is entered via a special
sequence (called toggle function) as follows:

1- EN pin set LOW while TXD is High

2- TXD stays High for 12.5 us

3- TXD set Low for 12.5 ps

4- TXD pulled HIGH for 12.5 us

5- EN pin set Low to High while TXD still Highline

The device enters into the Fast Baud Rate if the
delay between Step 1 to Step 5 is 45 pus maximum.
The same toggle function is used to bring the
device back into Normal Baud Rate. Fast Baud Rate
selection is reported to the MCU by RXD pin. When
the device returns to Normal Baud Rate with the
same toggle function, the RXD pin stays high.

11.3 Preparation to Sleep Mode

To enter the Preparation to Sleep mode, EN must
be low for a delay higher than tiwue. If the WAKE
pin state doesn’t change during tsp and tiwue then
the device goes into Sleep mode. If the WAKE pin
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state changes during tsp and if twe is reached after
end of tsp then the device goes into Sleep mode
after the end of tsp timing. If the WAKE pin state
changes during tsp and twr delay has been reached
before the end of tsp then the device goes into
Awake mode. If the WAKE pin state changes before
tsp and the delay twr ends during tsp then the device
goes into Awake mode. If EN goes high for a delay
higher than t.wue, the device returns to Normal
mode.

11.4 Sleep Mode

To enter into Sleep mode, EN must be low for a
delay longer than tsp and the Wake pin must stay
in the same state (High or Low) during this delay.
In Sleep mode, the transmission path is disabled
and the device is in Low Power mode. Supply
current from Vsyp is very low (6.0 pA typical value).
Wake-up can occur from LIN bus activity, from the
EN pin and the WAKE input pin. If during the
preparation to Sleep mode delay (tsp), the LIN bus
goes low due to LIN network communication, the
device still enters into Sleep mode. The device can
be awakened by a recessive to dominant start,
followed by a dominant to recessive state after t >
twur. After a Wake-up event, the device enters into
Awake mode. In the Sleep mode, the internal 725
kQ pull-up resistor is connected and the 30 kQ is
disconnected.

11.5 Device Power-Up (Awake
Transitional Mode)

At power-up (Vsup rises from zero), when Vsup is
above the Power On Reset voltage, the device
automatically switches after a 160 us delay time to
the Awake transitional mode. It switches the INH
pin to a High state and RXD to a Low state.

11.5.1 Device Wake-Up Events

The device can be awakened from Sleep mode by
three wake-up events:

= Remote wake-up via LIN bus activity: The device
is awakened by a LIN dominant pulse longer than
twur. Dominant pulse means: a recessive to
dominant transition, wait for t > twue, then a
dominant to recessive. Once the wake-up is
detected (during the dominant to recessive
transition), the device enters into Awake mode,
with INH High and RXD pulled Low. Once in the
Awake mode, the EN pin has to be set to 5.0 V to
enter into Normal mode. Once in Normal mode,
the device has to wait trrst pom delay before
transmitting the first dominant bit.

= Via the EN pin: The device can be waked-up by a
Low to High transition of the EN pin. When EN is
switched from LOW to HIGH and stays HIGH for
a delay higher than tiwue, the device is awakened
and enters into Normal mode. Once in Normal
mode, the device has to wait trrst pom delay
before transmitting the first dominant bit.

= Toggling the WAKE pin: Just before entering the
Sleep mode, the WAKE pin state is stored. A
change in the level longer than the deglitcher
time (70 pus maximum) will generate a wake-up,
and the device enters into the Awake
Transitional mode, with INH High and RXD pulled
Low. The device goes into Normal mode when EN
is switched from Low to High and stays High for
a delay higher than tuwue. Once in Normal mode,
the device has to wait trrst pom delay before
transmitting the first dominant bit.
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Figure 12: Operational and transitional modes state diagram

The following table explains Figure 12:

Opera.tl.onaI/ LIN INH EN TXD RXD
Transitional
Recessive state, High-impedance
Sleep driver off with 725 OFF (low) LOW X HIGH if external
kQ pull-up pull-up to VDD
LOW.
Recessive state, If external pull-
Awake driver off. 725 kQ ON (high) LOW X up, HIGH-to-LOW
pull-up active transition reports
wake-up
Preparation to Recessive state, High-impedance.
P driver off with 725 ON (high) LOW X High if external
Sleep mode
kQ pull-up pull-up to Vsup
Report LIN bus
Low to drive LIN state:
Driver active. 30 . bus in dominant e Low LIN bus
Normal mode kQ pull-up active ON (high) HIGH High to drive LIN dominant
bus in recessive e High LIN bus
recessive

X =Don’t care.
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11.6 Fail-Safe Features

AS33662
The table below describes the device protections:

Local Interconnect Network Transceiver
Block Fault epetions Condition Response Recoyt.ery I.Zecm.lery
mode condition functionality mode
Power | Power on Reset Vsup < 3.5V (min) . . Condition Device goes in Awake
Subpl (POR) All modes then power u No internal supplies one mode whatever the
PRl P P & previous device mode
Normal. Awake INH high side turned
INH Thermal L Temperature > off. LIN transmitter | Condition | Device returns in the
INH & Preparation o . . . .
Shutdown 160 °C (typical) and  receiver in gone same functional mode
to Sleep modes .
recessive state
Vsup under- LIN transmitter in | Condition | Device returns in the
Vsup < Vv . .
voltage recessive state gone same functional mode
D Pi Normal D pi
TXD Pin TXD pin low for LIN transmitter in | Condition | Device returns in the
LIN Permanent more than 5.0 ms . .
. . recessive state gone same functional mode
Dominant (typical)
LIN transmitter and
LIN Thermal Temperature > receiver in recessive | Condition | Device returns in the
Normal N . . . .
Shutdown 160 °C (typical) state INH high side gone same functional mode
turned off
12.Test Circuit for Transient Test Pulses and Their Limits
The following table shows the limits of test voltage for transient immunity tests:
Test Pulse repetition
Vg (V i i Rj(Q
Pl s (V) frequency (Hz) (1/T1) Test duration (min) i(Q) Remarks
1 -100 2 10 t)=0s
2a +75 2 1 for function test 2
3a -150 10000 10 for damage test 50
3b +100 10000 50
1 ® 8
——RXD INHp—
D, :
Transient Pulse
—ZEN VSUP z _I- « Generator
C 10 pF
—{wake UNF— I
—mo GNDS—-L

(9]
=z
o

|||—

Figure 13: Test circuit for transient test pulses (VSUP)
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R1 Rz cl

18 kQ 18 kQ 1nF

Figure 14: Test circuit for transient test pulses (WAKE)

Figure 15: Test circuit for transient test pulses (LIN)

Figure 16: Test circuit for transient test pulses (INH)
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13. Applications

The device can be configured for several applications. Figure 17 and Figure 18 show master and slave

node applications. An additional pull-up resistor of 1.0 kQ in series with a diode between the INH and
LIN pins must be added when the device is used in the master node.

D,
Vear C, T 22 F G I 100 nF
-.[ I = I"_1VSUP
= Rs |Rs Ry = T
AAASAA_AAA
vy ywvyy
2 Lls 18 l:lj
kQ 1kQ kQ M,
Regulator y 3 I/XI> INH_ON| =
cc L
2y mMcu e EN_sleep s/ DY
V or] /o 'T—' Ds
33V D, ¥
= v Rs 2200 kQ 1 —
! 22725
: cc J 2 R3 =1 kQ
= % 'QXD Ry = 30 kQ
r
RXD \[\I RXD_Int /] ,JLIN NGB
Receiver —]= us
XD ENCRAR LIN_En \I
l | XD 35 BA 63 Slope
= TXD In Control
WAKE =
™M
2> e
&Ti00
= nF
‘I' GND
*, Optional. 2.2 kQ if implemented
Figure 17: Master node typical application
D,
Vear C, T 22 WF G I 100:nF,
I I I
= Rs |Re Rr ~ 4
AASAAA_AAA
vy yyovyy
2.2 l_ 8 18 [:lj
kQ 1kQ kQ M,
Regulator v = l/xl> !NH_0N| rJ'-_h"H_
cc —
12v MCU |0 EN EN_sleep L/ DY
Vor| / = .
33V D
< R 2200 kQ ! )
l Ve ! R:Z725kQ
= ‘% — I;I R 2 30kQ
1
RXD[—* LT RXD Int LIN
\l\l = \/e\ell f:,‘ » LIN Bus
EN_RXD LIN_En
35 MA g) Slope

TXD_In Control
M,

‘T' GND

*: Optional. 2.2 kQ if implemented

Figure 18: Slave node typical application
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14. Packaging

14.1 Summary

Terminal position code D (double)

Package type descriptive code S08

Package type industry code S08

Package style descriptive code SO (small outline)

Package body material type P (plastic)

Mounting method type S (surface mount)
Symbol Parameter Min Nom Max Unit
A Seated height 1.75 1.75 mm
A, Package height 1.25 1.35 1.45 mm
D Package length 4.8 49 5 mm
e Nominal pitch 1.27 mm
E Package width 3.8 3.9 4 mm
n, Actual quantity of termination 8

14.2 Package Outline

Parameter Min Max Unit
D1 4.8 5 mm
y 0.1 0.1 mm
Parameter Min Max Unit
Amax 1.75 1.75 mm
A; 0.1 0.25 mm
A; 1.25 1.45 mm
Az 0.25 0.25 mm
L 1.05 1.05 mm
Lp 0.4 1.0 mm
Q 0.6 0.7 mm
0 0° 8° mm

Figure 19
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! plastic or metal protrusions of 0.15 mm maximum per side are not included.
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Figure 20
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Parameter Min Max Unit
c 0.19 0.25 mm
EL 3.8 4.0 mm
He 5.8 6.2 mm
\Y 0.25 0.25 mm
Parameter Min Max Unit
b, 0.36 0.49 mm
<] 1.27 1.27 mm
w 0.25 0.25 mm
z2 0.3 0.7 mm

Figure 21

H HHH

pin 1 index

— ’f‘

Figure 22

1 plastic or metal protrusions of 0.25 mm maximum per side are not included.
2 plastic or metal protrusions of 0.15 mm maximum per side are not included.
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