XINLUDA XLTJA1021

EEiX ISO 17987/LIN 2.x/SAE J2602 transceiver

1. DESCRIPTION

The XLTJA1021 is the interface between the Local Interconnect Network (LIN) commander/
responder protocol controller and the physical bus in a LIN. It is primarily intended for invehicle
sub-networksusingbaudratesfrom1kBdupto20kBd and iscompliantwithLIN2.0,LIN2.1,LIN2.2,LIN
2.2A,SAEJ2602andI1SO017987-4:2016(12V).

The transmit data stream of the protocol controller at the transmit data input (TXD) is converted
by the XLTJA1021 into a bus signal with optimized slew rate and wave shaping to minimize
ElectroMagnetic Emission (EME). The LIN bus output pin is pulled HIGH via an internal termination
resistor. For a commander application, an external resistor in series with a diode should be
connected between pin INH or pin VBAT and pin LIN. The receiver detects the data stream at the

LIN bus input pin and transfers it via pin RXD to the microcontroller.

In Sleep mode, the power consumption of the XLTJA1021 is very low. In failure modes, the power

consumption is reduced to a minimum.

2. FEATURES AND BENEFITS

2.1. General

® LIN 2.x/1SO 17987-4:2016 (12 V)/SAE J2602 compliant

® Baud rate up to 20 kBd

Very low ElectroMagnetic Emission (EME)

High ElectroMagnetic Immunity (EMI)

Passive behavior in unpowered state

Input levels compatible with 3.3V and 5 V devices

Integrated termination resistor for LIN responder applications
Wake-up source recognition (local or remote)

K-line compatible

Pin-to-pin compatible with TJA1020 / TJA1021 and MC33662(B)

Available in SOP8 and QFN-8 packages

2.2. Low power management

® Very low current consumption in Sleep mode with local and remote wake-up
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2.3. Protection mechanisms

® High ESD robustness: 6 kV according to IEC 61000-4-2 for pins LIN, VBAT and Wake n

® Transmit data (TXD) dominant time-out function

® Bus terminal and battery pin protected against transients in the Industrial environment

® Bus terminal short-circuit proof to battery and ground

® Thermally protected

3. QUICK REFERENCE DATA

Table 1. Quick reference data
Symbol Parameter Conditions Min | Typ | Max | Unit
Vear | battery supply voltage | limiting value with respect to GND -0.3 - +42 \Y
Sleep mode; Vin = Vear; Vwake N = Vaar;
- 2 13 20
Vo =0V, Vsip n=0V WA
Standby mode; bus recessive
Vink = Veat; Vun = Veat; Vwake_n = Veat; 150 | 530 | 900 HA
Vixo=0V; Vsip n=0V
Standby mode; bus dominant
| battery suoply current Vear=12V; Vinu=12V; Vi =0V, 500 | 1000 | 1300 | pA
BT Y SUPPY Vwaen =12 V; Vo =0 V; Vsipy =0V
Normal mode; bus recessive
Vine = Var; Vun = Vear; Vwake N = VeaT; 300 | 500 | 700 MA
Vo =5V, Vsip n=5V
Normal mode; bus dominant
Var =12 V; Ving = 12 V; V waken = 12 V; 1 2 4 | mA
Vixo =0 V; Vsip n=5V
limiti I ith ND
Vin  voltage on pin LIN imiting value with respect to GND, 42 ) +42 v
Vear and V wake_n
- T ;
T, | Virtualjunction limiting value 40 | - | 4150 °C
temperature
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4. BLOCK DIAGRAM
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Figure 1. Block diagram
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5. PINNING INFORMATION

5.1. Pinning
XLTJA1021T/20 terminal 1
— \ XLTJA1021TK
RXD [1] 8] INH
RXD [1D INH
SLP_N [2] [ 7] Vear SLP_N [2) VBar
WAKE_N [3 | 6] LIN WAKE_N [3) (6] LIN
XD [4 | 5] GND ™D [4 GND
SOP-8 QFN-8
Figure 2. Pin configuration diagrams
5.2. Pin description
Table 3. Pin description
Symbol | Pin | Typel! Description
RXD 1 0 receive data output (open-drain); active LOW after a wake-up event
SLP N 5 | sleep control input (active LOW); controls inhibit output; resets wake-
- up source flag on TXD and wake-up request on RXD
WAKE_N| 3 I local wake-up input (active LOW); negative edge triggered
TXD 4 | transmit data input; active LOW output after a local wake-up event
GND 52 G ground
LIN 6 AlO LIN bus line input/output
VBAT 7 P battery supply voltage
battery related inhibit output for controlling an external voltage
INH 8 0] .
regulator; active HIGH after a wake-up event

[1] I: digital input; O: digital output; AlO: analog input/output; P: power supply; G: ground.

[2] QFN-8 package die supply ground is connected to both the GND pin and the exposed center pad. The GND pin
must be soldered to board ground. For enhanced thermal and electrical performance, it is recommended that
the exposed center pad also be soldered to board ground
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6. FUNCTIONAL DESCRIPTION

The XLTJA1021 is the interface between the LIN commander/responder protocol controller and
the physical bus in a Local Interconnect Network (LIN). The XLTJA1021 is LIN 2.0, LIN 2.1, LIN 2.2,
LIN 2.2A, SAE J2602 and ISO 17987-4:2016 (12V) compliant and provides optimum
ElectroMagnetic Compatibility (EMC) performance due to wave shaping of the LIN output.

The LIN physical layer is independent of higher OSI model layers (e.g., the LIN protocol).
Consequently, nodes containing an ISO 17987-compliant physical layer can be combined, without
restriction, with LIN physical layer nodes that comply with earlier revisions (LIN 1.0, LIN 1.1, LIN 1.2,
LIN 1.3, LIN 2.0, LIN 2.1, LIN 2.2 and LIN 2.2A).

6.1. Operating modes

The XLTJA1021 supports modes for normal operation (Normal mode), power-up (Poweron mode)
and very-low-power operation (Sleep mode). An intermediate wake-up mode between Sleep and
Normal modes is also supported (Standby mode). Figure 3 shows the state diagram.

Table 4. Operating modes

Mode SLP_N TXD (output) RXD INH Transmitter Remarks
. . no wake-up request
Sleep mode 0 weak pull-down floating floating off detected
wake-up request
weak pull-down if detected; in this mode
&l _un-: .
Standby 0 remote wake up,. LOWE! HIGH off the microcontroller
mode strong pull-down if can read the wake- up
local wake-up® source: remote or
local wake-up
Normal HIGH: recessive state | HIGH: recessive state Normal
mode ! LOW: dominant state | LOW: dominant state HIGH mode (2131141
Power-on |, weak pull-down floating HIGH off 5]
mode

[1] Standby mode is entered automatically upon any local or remote wake-up event during Sleep mode. Pin INH
and the 30 kQ termination resistor at pin LIN are switched on.
[2] The internal wake-up source flag (set if a local wake-up did occur and fed to pin TXD) will be reset after a
positive edge on pin SLP_N.
[3] The wake-up interrupt (on pin RXD) is released after a positive edge on pin SLP_N.
[4] Normal mode is entered after a positive edge on SLP_N. As long as TXD is LOW, the transmitter is off. In the
event of a short-circuit to ground on pin TXD, the transmitter will be disabled.
[5] Power-on mode is entered after switching on VBAT
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Power-on
INH: high
TERM. = 30 kQ
RXD: floating
TXD: weak pull-down
Transmitter: off

tsLP_N = 1) > lgotonorm
Normal
INH: high

TERM. = 30 kQ

RXD: receive data output
TXD: transmit data input
Transmitter: on

switching on Vear

YsLp_N = 1) > lgotonorm

t(sLP_N = 1) = tgotonorm

fisLP_N = 0) > tgotosleep

Standby
INH: high
TERM. =30kQ
RXD: low
TXD: wake source output
Transmitter: off

Sleep
INH: floating
TERM. = high ohmic
RXD: floating
TXD: weak pull-down

Transmitter: off /'

HWAKE_N = 0: after 1—0) > WAKE_N
Or YLIN = 0—1; after LIN = 0) > tBUS

TERM.: responder termination resistor, connected between pins LIN and Vgar.
Figure 3. State diagram

6.2. Sleep mode

This mode is the most power-saving mode of the XLTJA1021. Despite its extreme low current
consumption, the XLTJA1021 can still be woken up remotely via pin LIN, or wokenup locally via pin
WAKE_N, or activated directly via pin SLP_N. Filters at the inputs of thereceiver (LIN), of pin
WAKE_N and of pin SLP_N prevent unwanted wake-up events dueto automotive transients or EMI.
All wake-up events must be maintained for a certain time period (twake(dom)iN, twake(dom)wake_n and

tgotonorm)-

Sleep mode is initiated by a falling edge on pin SLP_N in Normal mode. To enter Sleep mode
successfully (INH becomes floating), the sleep command (pin SLP_N = LOW) mustbe maintained for
at least tgotosleep-

In Sleep mode the internal responder termination between pins LIN and VBAT is disabled to
minimize the power dissipation in the event that pin LIN is short-circuited to ground. Only a weak
pull-up between pins LIN and Vegar is present.

Sleep mode can be activated independently from the actual level on pin LIN, pin TXD orpin
WAKE_N. This guarantees that the lowest power consumption is achievable even in case of a
continuous dominant level on pin LIN or a continuous LOW on pin WAKE_N.

When VBAT drops below the power-on-reset threshold Vinpor), the XLTJA1021 enters Sleep mode.
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6.3. Standby mode

Standby mode is entered automatically whenever a local or remote wake-up occurs while the
XLTJA1021 is in Sleep mode. These wake-up events activate pin INH and enable the responder
termination resistor at the pin LIN. As a result of the HIGH condition on pin INH the voltage
regulator and the microcontroller can be activated.

Standby mode is signalled by a LOW-level on pin RXD which can be used as an interrupt for the
microcontroller.

In Standby mode (pin SLP_N is still LOW), the condition of pin TXD (weak pull-down or

strong pull-down) indicates the wake-up source: weak pull-down for a remote wake-up request
and strong pull-down for a local wake-up request.
Setting pin SLP_N HIGH during Standby mode results in the following events:

¢ An immediate reset of the wake-up source flag; thus releasing the possible strong pulldown at
pin TXD before the actual mode change (after tgotonorm) is performed

¢ A change into Normal mode if the HIGH level on pin SLP_N has been maintained for acertain
time period (tgotonorm)

¢ Animmediate reset of the wake-up request signal on pin RXD

6.4. Normal mode
In Normal mode the XLTJA1021 is able to transmit and receive data via the LIN bus line.

The receiver detects the data stream at the LIN bus input pin and transfers it via pin RXD to the
microcontroller (see Figure 1): HIGH at a recessive level and LOW at a dominant level on the bus.
The receiver has a supply-voltage related threshold with hysteresis and an integrated filter to
suppress bus line noise. The transmit data stream of the protocol controller at the TXD input is
converted by the transmitter into a bus signal with optimized slew rate and wave shaping to
minimize EME. The LIN bus output pin is pulled HIGH via an internal responder termination resistor.
For a commander application an external resistor in series with a diode should be connected
between pin INH or VBAT on one side and pin LIN on the other side (see Figure 7).

When in Sleep, Standby or Power-up mode, the XLTJA1021 enters Normal mode whenever a HIGH
level on pin SLP_N is maintained for a time of at least tgotonorm. The LIN transmit and receive
functions are enabled after an initialization time, tinit(norm)-

The XLTJA1021 switches to Sleep mode in case of a LOW-level on pin SLP_N, maintained for a time
Of at |eaSt tgot05|eep.

6.5. Wake-up

When Vgar exceeds the power-on-reset threshold voltage Vinporys, the XLTJA1021 enters Power-on
mode. Though the XLTJA1021 is powered-up and INH is HIGH, both the transmitter and receiver
are still inactive. If SLP_N =1 for t > tgotonorm, the XLTJA1021 enters Normal mode.

There are three ways to wake-up a XLTJA1021 which is in Sleep mode:
1. Remote wake-up via a dominant bus state of at least twake(dom)uin
2. Local wake-up via a negative edge at pin WAKE_N

3. Mode change (pin SLP_N is HIGH) from Sleep mode to Normal mode
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6.6. Remote and local wake-up

A falling edge at pin LIN followed by a LOW level maintained for a certain time period (twake(dom)uin)
and a rising edge at pin LIN respectively (see Figure 4) results in a remote wake-up. It should be
noted that the time period twake(dom)un is measured either in Normal mode while TXD is HIGH, or in
Sleep mode irrespective of the status of pin TXD.

A falling edge at pin WAKE_N followed by a LOW level maintained for a certain time period
(twake(dom)wake_n) results in a local wake-up. The pin WAKE_N provides an internal pull-up towards
pin Vgar. In order to prevent EMI issues, it is recommended to connect an unused pin WAKE_N to
pin VBAT-

After a local or remote wake-up, pin INH is activated (it goes HIGH) and the internal responder
termination resistor is switched on. The wake-up request is indicated by a LOW active wake-up
request signal on pin RXD to interrupt the microcontroller.

—— LIN recessive VBAT

0.6\BaT
VLN 0.4\BAT —\+— twake(dom)LIN —*
LIN dominant—
ground
Sleep mode standby mode

Figure 4. Remote wake-up behavior

6.7. Wake-up via mode transition

It is also possible to set pin INH HIGH with a mode transition towards Normal mode via pin SLP_N.
This is useful for applications with a continuously powered microcontroller.

6.8. Wake-up source recognition

The XLTJA1021 can distinguish between a local wake-up request on pin WAKE_N and a remote
wake-up request via a dominant bus state. 'A local wake-up request sets the wake-up source flag.
The wake-up source can be read on pin TXD in the Standby mode. If an external pull-up resistor on
pin TXD to the power supply voltage of the microcontroller has been added, a HIGH level indicates
a remote wake-up request (weak pull-down at pin TXD) and a LOW level indicates a local wake-up
request (strong pulldown at pin TXD; much stronger than the external pull-up resistor).

The wake-up request flag (signalled on pin RXD) as well as the wake-up source flag (signalled on
pin TXD) are reset immediately after the microcontroller sets pin SLP_N HIGH.
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6.9. TXD dominant time-out function

A TXD dominant time-out timer circuit prevents the bus line from being driven to a permanent
dominant state (blocking all network communication) if pin TXD is forced permanently LOW by a
hardware and/or software application failure. The timer is triggered by a negative edge on pin TXD.
If the duration of the LOW-level on pin TXD exceeds the internal timer value (tio(domjtxp), the
transmitter is disabled, driving the bus line into a recessive state. The timer is reset by a positive
edge on pin TXD.

6.10. Fail-safe features

Pin TXD provides a pull-down to GND in order to force a predefined level on input pin TXD in case
the pin TXD is unsupplied.

Pin SLP_N provides a pull-down to GND in order to force the transceiver into Sleep mode in case
the pin SLP_N is unsupplied.

Pin RXD is set floating in case of lost power supply on pin VBAT.

The current of the transmitter output stage is limited in order to protect the transmitter against
short circuit to pins Vgar or GND.

A loss of power (pins Vear and GND) has no impact on the bus line and the microcontroller. There
are no reverse currents from the bus. The LIN transceiver can be disconnected from the power
supply without influencing the LIN bus.

The output driver at pin LIN is protected against overtemperature conditions. If the junction
temperature exceeds the shutdown junction temperature Tjsq), the thermal protection circuit
disables the output driver. The driver is enabled again when the junction temperature has
dropped below Tjisq) and a recessive level is present at pin TXD.

If VBAT drops below VinweatyL, @ protection circuit disables the output driver. The driver is enabled
again when Vgar > Vinweatyn and a recessive level is present at pin TXD.
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7. LIMITING VALUES

Table 5. Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134); all voltages are referenced
to ground; positive currents flow into the IC.

Symbol Parameter Conditions Min Max Unit
Vear | battery supply voltagel with respect to GND -0.3 +42 Y
lxo NO limitation -0.3 +6 \
Vo | voltage on pin TXDM
Ino < 500 IJ.A -0.3 +7 \
lrxp NO limitation -0.3 +6 \
Vrxo | voltage on pin RXD™
IRXD <500 IJ.A -0.3 +7 \
Isip n NO limitation -0.3 +6 Vv
Vsip n | voltage on pin SLP_N!
|5|_p_N <500 pA -0.3 +7 \
Vun | voltage on pin LINI with respect to GND, Vear and Vwake_n -42 +42 v
Vwake_n | voltage on pin WAKE_N™ -0.3 +42 v
. only relevant if Vwake n < Venp - 0.3
hwae | current on pin WAKE_N current will flow into pin GND 15 i mA
Vv | voltage on pin INHW -0.3 Vgar +0.3 Y
lognwy | Output current on pin INH -50 +15 mA
on pin Vear Via reverse polarity diode/
capacitor; on pin LIN via 1 nF coupling
capacitor @
pulse 1 -100 - \
Vit | transient voltage
pulse 2a - 75 \
pulse 3a -150 - \
pulse 3b - 100 \
IEC 61000-4-2
(150 pF, 330 Q discharge circuit) @
on pins WAKE_N, LIN and Vegar -6 +6 kv
Human Body Model (HBM)
on any pin -2 +2 kv
Veso | electrostatic discharge voltage | o ping WAKE_N, LIN, VBAT and INH¥! -8 -8 kv
Machine Model (MM); 200 pF,
0.75 uH, 10 Q
on any pin -200 +200 \Y
Charged Device Model (CDM)
on any pin -750 +750 \Y
T, |virtual junction temperature Bl 40 +150 °C
Tsg | Storage temperature 61| .55 +150 °C

[1] The device can sustain voltages up to the specified values over the product lifetime, provided applied voltages (including

transients) never exceed thesevalues.
[2] Verified by an external test house according to LIN Conformance Test Specification Package for LIN 2.1;
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[3] Verified by an external test house according to LIN Conformance Test Specification Package for LIN 2.1.

[4] Pins stressed to reference group containing all ground and supply pins, emulating the application circuit (Figure 7). HBM pulse
as specified in AEC Q100-002 used.

[5] In accordance with IEC 60747-1. An alternative definition of virtual junction temperature is: Tvj = Tamb + P x Rth(vj-a), where
Rth(vj-a) is a fixed value to beused for the calculation of Tvj. The rating for Tvj limits the allowable combinations of power
dissipation (P) and ambient temperature (Tamb).

[6] Tstg in application according to IEC61360-4. For component transport and storage conditions, see instead IEC61760-2.

8. THERMAL CHARACTERISTICS

Table 6. Thermal characteristics
Value determined for free convection conditions on a JEDEC 2S2P board

Symbol Parameter Conditions[1] Typ Unit
SO8 package; in free air 93 K/W

Rih(-a) thermal resistance from junction to ambient
QFNS8 package; in free air 54 K/W
Rth(-c) thermal resistance from junction to case QFN8 package; in free air 15 K/W
w thermal characterization parameter from SOP8 package; in free air 13 K/wW

j-top . .

junction to top of package QFN8 package; in free air 7 K/W

[1] According to JEDEC JESD51-2, JESD51-5 and JESD51-7 at natural convection on 2s2p board. Board with two inner copper layers
(thickness: 35 um) and thermal via array under the exposed pad connected to the first inner copper layer (thickness: 70 um).

9. STATIC CHARACTERISTICS

Table 7. Static characteristics

Vear = 5.5V to 27 V; T,; = -40 °C to +150 °C; Ryun-vear) = 500 Q; typical values are given at Vear = 12 V
unless otherwise specified; all voltages are defined with respect to ground; positive currents flow
into the IC.1Y

Symbol Parameter Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
Supply
Sleep mode; Vun = Vear;
Vwake n=Vear; Vixo=0V; 2 13 20 WA
Vsipn=0V

Standby mode; bus recessive;
Vink = Veat; Vun = Vaar;

Vwake_n = Vear; Vo =0 V;
Vsipn=0V

Standby mode; bus dominant V
BAT =12 V; V|NH =12 V;

Igar battery supply current | Vun=0V; Vwaken =12V;

VTXD =0 V, V5|_p_N =0V

Normal mode; bus recessive
Vink = Vear; Vun = Vear;

150 530 900 pA

500 1000 | 1300 pA

300 500 700
Vwake_n = Vear; Vixo =5 V; HA
Vsip n=5V
Normal mode; bus dominant
Vear=12V; Vinu=12V; 1 ) 4 mA

Vwake N =12 V; Vo =0V;
Vsip n=5V
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Table 7. St

atic characteristics

Vear = 5.5V to 27 V; T,j = -40 °C to +150 °C; Ryun-vear) = 500 Q; typical values are given at Vear = 12 V
unless otherwise specified; all voltages are defined with respect to ground; positive currents flow

into the IC.Y
Symbol Parameter Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
Power-on reset
LOW-level power-on
Vin(poR)L reset threshold voltage power-on reset 1.6 3.1 3.9 Vv
HIGH-level power-on
V, 2. 4 4, \
tPORM | reset threshold voltage 3 3 3
Viyspory | POVer-onreset 005 | 03 1 v
hysteresis voltage
LOW-level VBAT LOW
Vin(veaTuL threshold voltage 3.9 4.4 4.7 Y,
HIGH-level Vgar LOW
Vih(VBATLH threshold voltage 4.2 4.7 4.9 Y,
Vear LOW hysteresis
Vigstveat) | oot Y 005 | 03 1 v
voltage
Pin TXD
Vix HIGH-level input voltage 2 - 7 Vv
Vi LOW-level input voltage -0.3 - +0.8 Vv
Vhys hysteresis voltage 50 200 400 mV
Reomy | PAIdOWN resistance on |y gy 140 | 500 | 1200 kQ
pin TXD
I LOW-level input current |VTXD =0V -5 - +5 HA
local wake-up request Standby
lot I(;Sx\;:etvel output mode; Vwake n=0V; 15 - - mA
Vun = Vear; Vixo = 0.4V
Pin SLP_N
Vin HIGH-level input voltage 2 - 7 Vv
Vi LOW-level input voltage -0.3 - +0.8 \
Vhys hysteresis voltage 50 200 400 mV
Reo(sts ) p.uII-down resistance on Vst n=5V 140 500 1200 Q
pin SLP_N
I LOW-level input current |Vsip n=0V -5 0 +5 HA
Pin RXD (open-drain)
o | OW-leveloutput Normal mode Vi =0 V; Vo =04V | 1.5 - - mA
current
HIGH-level leak
I GH-level leakage Normal mode Vi = Vear; Vo =5 V 5 0 +5 LA
current
Pin WAKE_N
Vin HIGH-level input voltage Vear-1 - Vear+0.3 Vv
Vi LOW-level input voltage -0.3 - Vgar- 3.3 Vv
LOW-level pull-up _
lpu() current Vwake n =0V 30 12 1 HA
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Table 7. Static characteristics
Vear = 5.5V to 27 V; T,j = -40 °C to +150 °C; Ryun-vear) = 500 Q; typical values are given at Vear = 12 V
unless otherwise specified; all voltages are defined with respect to ground; positive currents flow

into the IC.Y
Symbol Parameter Conditions Min Typ Max Unit
Iy HIGH-level leakage current | Vwake n=27 V; Vear= 27V -5 0 +5 pA
Pin INH
switch-on resistance Standby; Normal and Power- on
Rsw(VBAT-INH) . modes; i = -15 mA; - 35 85 Q
between pins Vgar and Iy
VBAT = 12 V
| HIGH-level leakage current Sleep mode -5 0 +5 pA
H & Vinn= 27 V; Vear = 27V
Pin LIN
current limitation for Vear=18V; Vin=18V;
lous L driver dominant state Vo=0V 40 ) 120 mA
Reou pull-up resistance Sleep mode; Vsip n =0V 40 52 250 kQ
| receiver recessive input Vin=27V; Vgar =5.5V, ) ) 1 LA
BUSPASTeC | |eakage current Vio=5V
receiver dominant input
| leakage current includin, Normal mode; Vo = 5 V; -600 - - MA
BUS_PAS_dom g . g Vin=0V; Vgar =12V
pull-up resistor
voltage drop at the serial | in pull-up path with Rres;
V erDiode . 04 - 10 V
serbiod diode Iserbiode = 10 pAP
lsus Nno_enp | loss-of-ground bus current | Var =27 V; Vyn =0V -750 - +10 MA
lsus_no_sar | loss-of-battery bus current | Vear=0V; Vin =27V - - 1 HA
Vsusdom receiver dominant state - - 0.4Vgar Vv
Vausrec receiver recessive state 0.6Vgar - - Vv
VBUS_CNT receiver center voltage VBUS_CNT = (VBUSrec + VBUSdom) / 2 0-475VBAT O.SVBAT O.SZSVBAT \Y
Vhvs receiver hysteresis voltage | Viys = Vausrec - VBUsdom - - 0.175Vgar Vv
. connected between pins LIN and
Rres responder resistance 20 30 47 kQ
P Vear; Vun =0 V; Vear =12V
Cun capacitance on pin LIN 2l - - 30 pF
. Normal mode; Vo =0V,
Vo(dom | ! ! - - 14 \
(dom) dominant output voltage Varr = 7.0V
Normal mode; Vixp =0V;
- - 2. \
VBAT = 18 V O
Thermal shutdown
h . .
Teso shutdown junction 2 150 175 200 °c
temperature

[1] All parameters are guaranteed over the virtual junction temperature range by design. Factory testing uses
correlated test conditions to cover the specified temperature and power supply voltage range.
[2] Not tested in production; guaranteed by design.
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10. DYNAMIC CHARACTERISTICS

Table 8. Dynamic characteristics

Vear =5.5V to 18 V; T,; =-40 °C to +150 °C; Ryun-vear) = 500 Q; typical values are given at Vear= 12V,
see Figure 6, unless otherwise specified; all voltages are defined with respect to ground.[!!

Symbol Parameter Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
Duty cycles
Vth(rec)(max) =0.744 x VBAT; Bl
Vih(dom)(max) = 0.581 x Vgar; 0.396 - -
tyit = 50 Us; Vear=7 Vto 18 V
61 duty cycle 1
Vih(rec)max) = 0.76 x Vgat; i
Vih(dom)(max) = 0.593 x Vgar; 0.396 - -
tyit=50 us; VeaT =5.5Vto 7.0V
Vinrecmin) = 0.422 x Vaar; Il
Vih(dom)(min) = 0.284 x Vgar; - - 0.581
tyit = 50 Us; Vear =7.6Vto 18V
62 duty cycle 2 iG]
Vih(rec)imin) = 0.41 X Vat;
Vih(dom)(min) = 0.275 x Vpar; - - 0.581
thit= 50 UsS; VBAT =6.1Vto7.6V
2][3][4
Vinrec)max) = 0.778 X Vear; eI
Vth(dom)(max) =0.616 x Vpgar; 0.417 - -
thit = 96 US; VBAT= 7Vtol8V
63 duty cycle 3 iG]
Vinrec)max) = 0.797 X Vear;
Vth(dom)(max) =0.630 x Vpgar; 0.417 - -
thit = 96 US; VBAT =55Vto7V
[3](41(5]
Vth(rec)(min) =0.389 x VBAT;
Vih(dom)(min) = 0.251 x Vgar; - - 0.590
thit = 96 US; VBAT =7.6Vtol8V
64 duty cycle 4 GIAIE]
Vth(rec)(min) =0.378 x VBAT;
Vih(dom)(min) = 0.242 X Vgar; - - 0.590
thit = 96 US; VBAT =6.1Vto7.6V
Timing characteristics
; 3]
tf fall time - - 22.5 us
tr rise time Gl - - 22.5 us
; 3]
difference between
X =73V - -
Bt rise and fall time Vear 5 +5 s
transmitter
t .. . i i
tx_pd propagation delay rising and falling 6 us
transmitter
to_sym propagation delay 25 - 2.5 us
symmetry
. . [6]
receiver propagation | . . .
trx_pd delay propag rising and falling - - 6 s
. . [6]
receiver propagation
-2 - +2
sy delay symmetry Hs
. [7]
LIN ke-
tuake(dom)UIN dominantwake- | ¢ mode 30 80 | 150 | ps
up time
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Table 8. Dynamic characteristics
Vear=5.5V to 18 V; Ty; = -40 °C to +150 °C; Riun-vear) = 500 Q; typical values are given at Vgar =12V,
see Figure 6, unless otherwise specified; all voltages are defined with respect to ground.!!

Symbol Parameter Conditions Min Typ | Max | Unit
(8]
Sleep modec 7 30 50 us

dominant wake-up

Twake(dom)WAKE_N | , . .
wake(domWAKEN | time on pin Wake_n

time period for mode change el

tgotonorm goto normal time |from Sleep, Power-on or Standby 2 5 10 us
mode to Normal mode

[10]
. normal mode 5 20 s
init(norm) initialization time H

time period for mode change ol
Tgotosleep go to sleep time from Normal mode to Sleep 2 5 10 us
mode
dominant time- -
ttg(dom)TXD XD Vixp=0V 27 55 90 ms

out time

[1] All parameters are guaranteed over the virtual junction temperature range by design. Factory testing uses correlated test
conditions to cover the specified temperature and power supply voltage range.

51 863= Lhus(recymin)
[217~ 2tpie  Variable tousirec)min) is illustrated in the LIN timing diagram in Figure 6.
[3] Bus load conditions are: Cgys = 1 nF and Rgus = 1 kQ; Cgus = 6.8 nF and Rgys = 660 Q; Cgus = 10 nF and Rgys = 500 Q.

[4] For Vgar > 18 V the LIN transmitter might be suppressed. If TXD is HIGH then the LIN transmitter output is recessive.
_ tbua{recXmax]
[5]52‘ 64= 2ty Variable tous(rec(max IS illustrated in the LIN timing diagram in Figure 6.

[6] Load condition pin RXD: Crxp = 20 pF and Rexp = 2.4 kQ.

[7] A falling edge on pin LIN, folllowed by LOW level of least tmax, followed by a rising edge on pin LIN is guranteed to trigger a
remote wake-up (see Section 6.6. A LOW level of less than tmin will not trigger a wake-up event.

[8] A falling edge on pin Wake_n, folllowed by a LOW level of least tmax is guranteed to trigger a local wake-up (Section 6.6). A LOW
level of less than tmin will not trigger a wake-up event.

[9] Mode change is guaranteed to have been completed after tmaxand will not be completed before tmin.

[10] LIN transmit and receive functions are guaranteed to have been enabled after tmax and will not be enabled before tmin.

[11] Time-out is guaranteed to have been triggered after tmax and will not be triggered before tmin.

VBAT
— WAKE_N INH |—
100 nF H RL
—| stp. N I
XLTJA1021

— TXD
- RXD LIN
J_ GND

o Lomo 2 I

Figure 5. Timing test circuit for LIN transceiver
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toit

thit
bit

VXD

bit

— 1bus(dom)(r’r\ax) —

= thus(rec)(min) =+

AN

Vth(rec)(max)

LIN BUS

\Y ;
BAT signal

Vth(dom)(max)

Vth(rec)(min)

Vih(dom)(min)

. VRXD
receiving j
node 1

~<—tbus (dom)(min)—>

-

trx_pdf

v
receiving RXD \
node 2

e

— tbus(rssc)(max) —_—

trx_pdr

1=

tprx_p df

Figure 6. Timing diagram LIN transceiver

}
}

thresholds of
receiving node 1

thresholds of
receiving node 2

11. APPLICATION INFORMATION

The minimum external circuitry needed with the XLTJA1021 is shown in Figure 7.

)

LIN BUS
LINE

’

IH)

ECU

BATTERY SZ
l +5V/ J_ e 1
£33V I onlyfor |
I : I I commander |
,J-, I node |
' [
' [
' [
INH VBaT : - I

RXD WAKE_N
Voo Rxo 1 7 3 = : [
o S ——
MICRO- TXD
CONTROLLER X0 4 XLTJA1021
SLP N LIN

1. Typically specified by car manufacturer, e.g. commander: C = 1 nF; responder: C = 220 pF.

Figure 7. Typical application of the XLTJA1021
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12. ORDERING INFORMATION

Ordering Information

Part Device Package Body size Temperate MSL Transpo | Package
Number Making type (mm) (°C) Rt Quantit
XLTJA1021TK/20 XL1021K |DFN8(3*3)| 3.00*3.00 |-40to +125| MSL3 | T&R 6000
XLTJA1021T/20/CM | XL1021T SOP-8 4.90%3.90 |-40to+125| MSL3 | T&R 2500
13. DIMENSIONAL DRAWINGS
SOP8
o D I —
El [ \
E 0. 65+0.1 J‘\i ] [
o = =11
C
T %
PINl/ . b
r v
= —
Ajl UNIT:mm
MIN NOM MAX
A 1. 450 1. 550 1. 650
Al 0. 100 0. 150 0. 200
A2 1. 300 1. 400 1. 500
A3 0. 600 0. 650 0. 700
b 0. 380 - 0.510
e 1. 240 1.270 1. 300
D 4. 800 4. 900 5. 000
E 5. 800 6. 000 6. 200
E1 3. 800 3. 900 4. 000
L 0. 450 0. 600 0. 750
L1 — 0. 25BSC —
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TOP VIEW

EXPOSED THERMAL
PAD ZNE

. OO o

SIDE VIEW

Al
A

BOTTOM VIEW

MILLIMETER
DFN8(3*3) i T T T
n2
L A 70 | 0.75 | 0.80
| 8 | | AL -~ o0z | oos
‘ ‘ i b 0.15 | 0.20 | 0.25
| | :F c 0. 203REF
1 m— i . D 2.90 | 3.00 | a.10
—
D2 L60 | 170 | 1.80
| |
) ) = e 0. 50BSC
N I [ I ) I I FE R Ne 1.5085C
B
b —— E 2,90 | 3.00 | a10
. B2 2.30 | 240 | 2.50
— ] 0.35 | 0.40 | 0.45
L
h 02 | 0.25 | o

[if you need help contact us. Xinluda reserves the right to change the above information without prior notice ]
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