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NCA1021S

LIN transceiver with multiple modes

Product Overview

The NCA1021S is a LIN (Local Interconnect Network)
transceiver with a low-power mode and multiple wake-
up methods. It supports up to 20 kbps for sending and
receiving communication and is compliant with LIN 2.0,
LIN 2.1, LIN 2.2, LIN 2.2A, SAE J2602 and ISO 17987-4:
2016 (12V LIN systems).

In sleep mode, the power consumption of NCA1021S is
extremely low. Support remote wake-up and local wake-
up via LIN bus, pin WAKE_N and pin SLP_N. The device
can also use the INH output pin as a sign to control the
working state of other devices in the local system, such
as the voltage regulator, to achieve low power operation
of the system.

The NCA1021S converts the signal received by TXD into a
LIN bus signal through waveform shaping and slew rate
adjustment to reduce electromagnetic emission (EME).
TXD has a fault time-out protection function to prevent
the LIN bus from being occupied.

Key Features

e ComplianttoLIN2.0,LIN 2.1,LIN 2.2, LIN 2.2A, SAE J2602
and ISO 17987-4 standard

* Very low electromagnetic emission (EME)

* High electromagnetic immunity (EMI)

* Supportfor 12V applications

* Input levels compatible with 3.3V and 5 V devices
* Busfault protection of -40 Vto +40 V

* Wake-up source recognition (local or remote)

* Integrated LIN pull-up resistor

* Transmit data (TXD) dominant time-out function
* K-line compatible

* AEC-Q100 qualified for automotive applications (Grade 1)

* Over temperature protection
* Daterate: up to 20 kbps
* Operation temperature range: -40 ‘C~125 C
* RoHS compliance
* Available packages:
SOP8
DFN8

Applications

* Body sensor and module control
* Carsteering wheel and instrument cluster

* Powertrain system and electric engine

Device Information

Part Number Package Body Size
NCA1021S-Q1SPR SOP8 4.90mm x 3.90mm
NCA1021S-Q1DNR DFN8 3.00mm x 3.00mm
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Figure 1. NCA1021S block diagram
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1. Pin Configuration and Functions

RXD * 8] INH
SLP N [7 ] Vear
WAKE N[ 3] [6 ] LIN
TXD 5] GND
NCA1021S

Figure 1.1 NCA1021S SOP8 Package

RXD INH
SLP_N Vpat
WAKE N ] LIN

TXD[D | ncalo21s GND

Figure 1.2 NCA1021S DFN8 Package

Tablel.1 NCA1021S Pin Configuration and Description

NCA1021S PIN NO. SYMBOL FUNCTION

) RYD Receive data output (open-drain).
In standby mode, the RXD pin is driven low to indicate a wake-up request.
Sleep control input (active low) integrated pull down.

2 SLP_N When SLP_N is high the device is in normal mode,
When SLP_N is low the device is in sleep mode.

3 WAKE_N Local wake-up input (active low), negative edge triggered, high voltage.

4 XD Transmit data input, integrated pull down, active low output after a local
wake-up event.

5 GND Ground

6 LIN LIN bus line, input/output

7 Vear Battery supply voltage, high voltage.
Battery related inhibit output for controlling an external voltage regulator,

8 INH . L S
high voltage. Only floating in sleep mode, the rest is high.
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2. Absolute Maximum Ratings

Current into device pins is defined as positive. Current out of device pins is defined as negative.

Parameters Symbol ‘ Min Typ Max Unit ‘ Comments
Battery supply voltage Vear -0.3 40 \Y With respect to GND
-0.3 6 v Ixo no limitation
Voltage on pin TXD Vo
-0.3 7 Vv I < 500 pA
-0.3 6 v Irxo NO limitation
Voltage on pin RXD Vrxo
-0.3 7 Vv lrxp < 500 pHA
-0.3 6 Vv Iste_n NO limitation
Voltage on pin SLP_N Vsip_n
-0.3 7 \ Ist_n <500 pA
. Limiting value with respect to
Volt LIN Vi -40 40 vV
oltage on pin HN GND, Vear and Vwaxe_n
Voltage on pin WAKE_N Vwake_n -0.3 40 \"
. Only relevant if Vwake_n < Veno-0.3
Current on pin WAKE_N Iwake_n -15 mA current will flow into pin GND
Voltage on pin INH Vinn -0.3 Vear+ 0.3 v
Output current on pin INH lognm) -50 15 mA
Operation ambient temperature Ta -40 125
Virtual junction temperature Ty -40 150 C
Storage temperature Tstg -55 150
3. ESD ratings
Symbol ‘ Ratings ‘ Value Unit
Human body model (JESD22/A114) - 100pF, 1.5kQ
Vesp-Hem1 ®  Pins LIN and Vear +8.0 kv
Vesp-nem2 ®  Otherpins +7.0
Charged device model (JESD22/C101): W
Vesp-comi ® Allpins +15
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4. Recommended Operating Conditions

Parameters Symbol Min Typ Max Unit
Battery supply voltage Vear 5.5 27 v
LIN Bus input voltage Vi 0 27 v
TXD high-level input voltage Vin 2 7 v
TXD low-level input voltage Vie -0.3 0.8 v
5. Thermal Characteristics
Parameters Symbol SOoP8 DFN8 Unit
Junction-to-air thermal resistance Oin 125.3 53.3 ‘C/W
Junction-to-case (top) thermal resistance B¢ top> 65.4 60 T/W
Junction-to-board thermal resistance 08 68.7 25.6 T/W

6. Specifications

6.1.Electrical Characteristics

(Vear=5.5V 10 27V, T,;=-40 C to 150 ‘C. Unless otherwise noted, typical values are at Vesr =12V, T.=25C).

Parameters

Battery supply current

Symbol

Igar

Min

Typ

Max

20

Unit

HA

Comments

Sleep mode, Vin= Vear= Viake_n,
Vrxo=Vsipn=0V

150

Standby mode, bus recessive

Vine = Vun= Vwake_n = Vear, Vixo= Vsip_n =

ov

1200

Standby mode, bus dominant
Vear = Vine= Vwaken =12V, Vun=0V
Vrxo=0V,Vsipn=0V

1600

Normal mode, bus recessive

Vinn= Vun= Vwake_n= Vear

Voo =5V, Vsp n=5V

mA

Normal mode, bus dominant
Vear= Vinn = Vwaken= 12V
Vixo = 0V, Vste n=5V

VihporiL

Low-level power-on reset threshold
voltage

Power on reset

VinporH

High-level power-on reset threshold
voltage
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Parameters Symbol Min Typ Max Unit Comments
Vhys(por) 0.01 0.3 1 Vv Power-on reset hysteresis voltage
VinwearuL 39 44 4.7 V | Low-level Vear LOW threshold voltage
Vin(vBaTUH 4.2 4.7 4.9 Vv High-level Vear LOW threshold voltage
Vhys(veay) 0.01 0.3 1 V| Vear LOW hysteresis voltage

TXD

High-level input voltage Vi 2 7 v

Low-level input voltage Vie -0.3 0.8 \

Hysteresis voltage Vhys 160 mV | Guaranteed by design

Low-level input current I -5 5 PA

Local wake-up request, standby mode,

Output low current lo 1.5 mA
Vwake_n = 0V, Vun = Vear, Vixo = 0.4 V

Pull-down resistance on

pin TXD RPD(TXD) 140 1200 kQ
SLP_N
High-level input voltage \[ 2 7 v
Low-level input voltage Vie -0.3 0.8 \
Hysteresis Voltage Vhys 120 mV | Guaranteed by design
Low-Level Input Current I -5 5 MA | Vsipn=0V
E:’r:lic;"_",: resistance on | g oosio ) 140 1200 | kQ | Vspn=5V
RXD (Open-Drain)
'C"Lif:';etvel leakage Iy 5 5 WA | Normal mode, Vin = Ver, Vo =5V
Low-level output current lo 1.5 mA | Normal mode,Vun=0V, Vrxo = 0.4V
WAKE_N
High-level input voltage \[ Vear-1 Vear+ 0.3 \
Guaranteed by design
Low-level input voltage Vie -0.3 Vear- 3.3 v
High-level input current Iin -5 5 MA | Vwaken =27V, Vear =27V
Low-level input current I -30 -1 MA | Vwaken=0V
INH
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Parameters Symbol Min Typ Max Unit Comments
Switch-on resistance Switch-on resistance between pins Vear
Between pins Vear and INH Rsw(veaTin) 20 50 Q and INH. Standby, normal, and power-on
modes, it =-15 mA, Vear =12V
High-level leak
gn-ievel leakage I 5 5 WA | Sleep mode, Vini =27V, Ve = 27V
current
LIN
Current limitation for
transmitter dominant IBUS_LIM 40 110 mA | Vear=18V,Vun=18V, Vrpo=0V
state
Pull-up resistance Rpu 50 250 kQ | Sleep mode,Vsipn=0V
Receiver recessive input
|BUS_PAS_rec 15 MA | Vun=18V,Vear=5.5V, Vixo =5V
leakage current
Receiver dominant input
celve inantinpu | 600 A Normal mode, Vixo =5V
i i BUS_PAS_dom - W
Leakage cu.rrentlncludlng Vin= 0V, Vaxr = 12V
pull-up resistor
Voltage drop at the serial )
) VserDiode 0.4 1 V | Guaranteed by design
diode
Loss-of- db
oss-of-ground bus IBUS_NO_GND -1000 10 MA | Vear=12V,Vun=0V
current
Loss-of-bat
oss-of-battery bus IBUS_NO_BAT 15 MA | Vear=0V,Vun=18V
current
Receiver dominant state VBUSdom 0.4VBAT \Y
Receiver recessive state VBUSrec 0.6VBAT \Y
) VBUS_cNT = (VBUSrec + VBUSdom) / 2
Receiver center voltage V/BUS_CNT 0.475Vear 0.525Vear \Y
Vear=7Vto 27V
Receiver hysteresis
y Vs 0.175Vear Vv Vivs = Veusrec - VBusdom
voltage
) Connected between pins LIN and Vgar,
Slave Resistance Rslave 20 47 kQ
Vun=0V,Vear=12V
Capacitance on pin LIN Cun 30 pF | Guaranteed by design
1.4 \Y Normal mode, Vixo =0V, Vear =7V
Dominant output voltage Vo(dom)
2.0 \Y Normal mode, Vixo =0V, Vear =18V
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6.2.Switching Characteristics
(Vear=5.5Vto 18V, T,;=-40 C to 150 C. Unless otherwise noted, typical values are at Vear =12V, T. = 25 C).

Parameters Symbol ‘ Min Typ Max Unit Comments

Duty cycles (bus load conditions (Ceus / Reus): 1 nF / 1 kQ, 6,8 nF /660 Q, 10 nF / 500 Q), see Figure 6. 1

Vinrec)max) = 0.744 X Vear
Vih(dom)(max) = 0.581 X Vear

Vear =7V t0 18 V, tuit = 50 ps
Duty Cycle 1 D1 ISO 17987 Param 27

0.396

Vth(rec)(max) = 076 X VBAT
0.396 Vth(dom)(max) =0.593 x Vpar
Vear=5.5Vto 7V, tvit = 50 ps

Vth(rec)(min) =0.422 % VBAT
Vih(dom)(min) = 0.284 X Vpar
Vear = 7.6V to 18 V, tuit = 50 ps

0.581

Duty Cycle 2 D2 ISO 17987 Param 28

Vth(rec)(min) =0.41 X Vear
0581 Vth(dom)(min) = 0275 X VBAT
Vear =6.1Vto 7V, tvit = 50 us

Vin(rec)max) = 0.778 X Vear
Vih(dom)(max) = 0.616 X Vpar
Vear =7V to 18V, tuit = 96 ps
Duty Cycle 3 D3 I1SO 17987 Param 29

0.417

Vth(rec)(max) = 0797 X VBAT
0.417 Vih(dom)(max) = 0.63 X Vpar
Vear=5.5Vto 7V, tvit = 96 ps

Vth(rec)(min) = 0389 X VBAT
Vin(dom)(min) = 0.251 X Vpar
Vear = 7.6V to 18 V, tuit = 96 ps

0.59

Duty Cycle 4 D4 ISO 17987 Param 30

Vth(rec)(min) =0.378 % Vear
059 Vth(dom)(min) =0.242 x VBAT
Vear =6.1Vto 7V, tvit = 96 Us

Timing characteristics

Fall Time t 22.5 us 20 % - 80 %, see Figure 6. 3
Rise Time tr 22.5 s Csus =1 nFand Reus =1 kQ
Csus = 6.8 nF and Reus =660 Q

Difference between rise
and fall time te 6 8 s Ceus = 10 nF and Reys = 500 Q
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Parameters Symbol ‘ Min Typ Max Unit Comments
Tra nsmltte'r'propagatlon to_pe 10 s
delay of failing edge See Figure 6. 3
i i Rsus =500 Q
Tra nsmltt'e.r propagation o par 10 s
delay of rising edge
T itt ti
ransmitter propagation ttx_sym -4 4.6 us ttx_sym = ttx_pdr - ttx_pdf
delay symmetry
Recei .
eceiver prgpagatlon o pe 6 s
delay of failing edge See Figure 6. 4
Receiver propagation Crxo = 20 pF= and Rrxo = 2.4 kQ
.. trx_pdr 6 us
delay of rising edge
Recei ti
d::ae;vse;nl: ::::tar%a lon trx_sym -2 2 us trx_sym = trx_pdr - trx_pdf
LIN dominant wake-up twake(dom)LIN 30 150 us Sleep mode
time
Domi t wake-up ti
orc:r;ilrr\]?/vnAl\(AllEa_l\le uptime twake(dom)WAKE_N 7 85 us Sleep mode
Time period for mode change
Go to normal time tgotonorm 2 20 us from sleep, power-on or standby
mode into normal mode
N [ mod s
. c.>r.mf3 m.° e' Linit(norm) 25 us Normal mode, initialization time
initialization time
Time period for mode change
Go to sleep time tgotosleep 2 30 us from normal mode into sleep
mode
TXD dominant time-out troldomTHO 7 90 ms Timer started at falling edge on

time

TXD with Vo =0V

[1] Dl, D3= tbus(rec)(min) / (z*tbit), D2, D4= tbus(rec)(max) / (z*tbit), as I“UStrated in Flgu re 6. 2.
[2]  ti=50 ps (20 kbps), tbi=96 us (10.4 kbps).

[3] Cexoincludes load and jig capacitance.
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6.3.Parameter Measurement Information

[INH 100nF

R
RXD RXD Vear I:L

Creo TXD

NCA1021S Reus

=]

SLP_N
LIN

J_GND ICBUS

Figure 6. 1 Timing test circuit for LIN transceiver

tBUS(rec)(min)

WAKE_N

. — tBUS(dom)(max) —>

A
\ Vin(rec)(max) } Thresholds of

receiving nodel

Vth(dom)(maX)
LIN BUS Vear
Vinrec)(min) Thresholds of
Vih(dom) (min) } receiving node2
Y
< > taus (rec)maxy ————

tBuUS (dom)(min)

Figure 6. 2 Timing diagram of LIN transceiver

TXD
50%

ttx _pdf » < » ‘ ttx _pdr

80%
50%
20%

LIN

te tr

Figure 6. 3 Propagation delay and transition times from TXD to LIN
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o\ /

tix _pdf ’ ¢ ’ ¢ t

rX_pdr

RXD
50%

Figure 6. 4 Propagation delay and transition times from LIN to RXD

7. Function Description

7.1. Overview

The NCA1021Sis a LIN transceiver with a low-power mode and multiple wake-up methods. The NCA1021S is fully compatible with
the ISO 17987-4 standard. The NCA1021S controls the state of the LIN bus via the TXD pin and reports the state of the bus via its
open-drain RXD output pin. An optimized electromagnetic emissions and wave-shaping transmitter is applied in NCA1021S.
Therefore, the NCA1021S is providing high electromagnetic immunity and low emissions.

The data rate of the NCA1021S is up to 20 kbps. No external pull-up components are required for slave applications. For master
applications, a resistor in the range of 1 kQ and a reverse diode must be connected between the LIN bus and the power supply
Vear or the INH pin.

The NCA1021S supports three methods for wake-up from sleep mode, by LIN bus, WAKE_N pin or SLP_N.

The NCA1021S allows for system-level reductions in battery current consumption by selectively enabling the various power
supplies that may be present on a node through the NCA1021S INH output pin.

The NCA1021S provides thermal protection, undervoltage detection, TXD dominant time-out function and loss of power
protection. Digital I/0 levels compatible for 3.3V and 5 V microcontrollers.

VEAT
WAKE_N WAKE-UP

TIMER

CONTROL ° |
SLEEP/

I_I'- — INH
MORMAL
SLPN TIMER
TEMPERATURE
LIN

1
<

PROTECTION

XD |—
TIME-OUT
D [
E TIMER

E|

L| r
RXD/INT BUS
TIMER — GND
- <t []

Figure 7. 1 Block diagram of NCA1021S

RXD 4
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7.2. Device Functional Modes

switching on VBAT
Veat > Vin(PORH

Power-on

t(SLP_N=1)>tgotonorm
& VAT > Vih(vBATUH

Normal

1. t(WAKE_N =0; after 1>0) >t ake (Dom)WAKE_N |
Sleep 2. t(L|N =0+1;after LIN =0) >twake(Dom)LlN g Standby
Figure 7. 2 State diagram of NCA1021S
Table 7. 1 Function table
Mode SLP_N LIN TXD (output) RXD INH Transmitter
Power-ont! low pull up by 30 kQ weak pull-down floating high OFF
HIGH: recessive state HIGH: recessive state
(2 i ;
Normal high pullup by 30 k0 LOW: dominant state LOW: dominant state high ON
Sleep low weak pull up weak pull-down floating floating OFF
weak pull-down if
remote wake-up, 4 .
Standby low pull up by 30 kQ strong pull-down if LOW high OFF
local wake-up®!

[1] Power-on mode is entered after switching on Vear.

[2] Normal mode is entered after a positive edge on SLP_N. If TXD is low, the transmitter is OFF. In the event of a short circuit to
ground on pin TXD, the transmitter will be disabled.

[3] Theinternal wake-up source flag on TXD will be reset after a positive edge on pin SLP_N.

[4] The wake-up interrupt on pin RXD is released after a positive edge on pin SLP_N.
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7.2.1 Power-on mode

When Vear exceeds the power-on-reset threshold voltage Vinporn, the NCA1021S enters power-on mode. Though the NCA1021S is
powered-up and INH is high, both the transmitter and receiver are still inactive. If t stp_n=1) > tgotonorm, and Vear exceeds the Vinwesarym,
the NCA1021S will enter normal mode.

7.2.2 Normal mode

Under the normal mode of NCA1021S, it can receive and send normally on the LIN bus. In the normal mode, In normal mode the
transmitter and receiver fully operational. The transmitter receives the signal from the MCU via the TXD, and first determines the
dominant timeout, and then converts it into an optimized bus signal slew rate and waveform shaping to minimize EME. The
receiver detects the signal on the LIN bus input and transmits it to the microcontroller through the RXD.

The LIN bus has two states: dominant state (voltage near ground) and recessive state (voltage near battery). No external pull-up
components are required for slave applications. For a Master application, an external 1kQ resistor in series with a diode should
be connected between pin INH or Vear and pin LIN, as shown in Figure 8. 1.

7.2.3 Sleep mode

Sleep mode is the lowest power consumption mode of NCA1021S. In sleep mode the transmitter is disabled, releasing the INH to
floating state. LIN bus is weakly pulled up, which can prevent false remote wake-up events.

The INH pin is switched to a floating output in sleep mode causing any system power elements controlled by the INH pin to be
switched off thus reducing the system power consumption.

The only way to enter sleep mode is to make t (s.p_n=0) > tgotosieep in NOrmal mode.

The NCA1021S in sleep mode supports three methods to wake up. They are wake-up remotely via LIN bus, and wake-up locally
via pin SLP_N or pin WAKE_N.

7.2.4 Standby mode

When NCA1021S is in sleep mode, it will enter standby mode by local or remote wake-up by LIN bus or pin WAKE_N. When a wake-
up event occurs and the NCA1021S enters standby mode, the pin RXD is driven low signaling the wake-up event to the controller.

In standby mode, the INH changes from floating to high, which can be used as a control flag for other devices. In standby mode,
the LIN bus slave termination resistance, Rsiave, is on.

In Standby mode, the condition of pin TXD indicates the wake-up source when pin SLP_N is still low. After being remotely
awakened by the LIN bus, pin TXD will be in a weak pull-down state. After being woken up locally by the pin WAKE_N, pin TXD will
be in a strong pull-down state.

The NCA1021S exits standby mode and enters normal mode when the pin SLP_N is set high for longer than tgotonorm.

In standby mode, set the pin SLP_N high (t(str_n=1) > teotonorm) to enter the normal mode. Once the device enters normal mode, the
wake-up event is cleared, and the RXD output is released. The RXD output is fully operation and reflects the receiver output from
the LIN bus.

7.3. Pin characteristics
7.3.1RXD

The receiver detects the data stream at the LIN bus input pin and transfers it via pin RXD to the microcontroller. The pin RXD
output structure is an open-drain output structure which allows the device to be used with 3.3V and 5 V microcontrollers. LIN
recessive is represented by a high level on the pin RXD and LIN dominant is represented by a low level on the pin RXD. In standby
mode, the pin RXD is driven low which can be used as an interrupt for microcontroller. The wake-up interrupt on pin RXD is
released after a positive edge on pin SLP_N. If the microcontrollers RXD pin does not have an integrated pull-up, an external pull-
up resistor to the microcontrollers 10 supply voltage is required.

7.3.2SLP_N

Pin SLP_N pin controls the functional modes of NCA1021S. When pin SLP_N is high, NCA1021S operates in normal mode. When
SLP_N is low, NCA1021S operates in sleep mode. Pin SLP_N has an internal pull-down resistor to ensure the device remains in
low power mode even if SLP_N floats.
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7.3.3 WAKE_N
The NCA1021S can be woken up locally via pin WAKE_N. Filter at the input of pin WAKE_N prevents unwanted wake-up events
due to automotive transients or EMI.

A falling edge at pin WAKE_N followed by twake_n=0) > twake@omwake_n results in a local wake-up. The pin WAKE_N internally pulls up
to Vear.

7.3.4TXD

TXD is the interface to the MCU LIN protocol controller that is used to control the state of the LIN output. When TXD is high, the
LIN output is recessive. When the TXD is low, the LIN output is dominant. Pin TXD provides a pull-down to GND to force a
predefined level on input pin TXD in case the pin TXD is unsupplied. In Standby mode, the status of pin TXD indicates the wake-
up source: weak pull-down for a remote wake-up request and strong pull-down for a local wake-up request.

After switching to normal mode, the NCA1021S will detect the status of TXD. The LIN driver will be enabled only if a high TXD level
is detected.
7.3.5LIN

LIN has two internal pull-up resistors to Vear. In sleep mode, the internal slave termination between pins LIN and Vear is disabled
to minimize the power dissipation. Only a weak pull-up between pins LIN and Vear is present. There is aninternal slave termination
resistor between pin LIN and pin Vear. For master applications, an external 1 kQ pull-up resistor with series blocking diode can be
used.

Afalling edge at pin LIN followed by a low level maintained for a certain time (twakeomun) and a rising edge at pin LIN respectively
results in a remote wake-up.

7.3.6 Vear

Vear pin is responsible for the input of the power supply. Even if there is a loss of power, the NCA1021S has extremely low leakage
form the pin LIN, which will not pull the LIN bus down. The recommended voltage range for Vear is 5.5V to 27 V. If Vear <5.5V or
Vear > 27V, the NCA1021S may remain operational, but parameter values cannot be guaranteed.

7.3.7INH
Pin INH is battery related inhibit output for controlling an external voltage regulator. Only in sleep mode INH is floating, the rest
is high. As a result of the high condition on pin INH the voltage regulator and the microcontroller can be activated.
7.4. TXD dominant time-out function

During normal mode, a TXD dominant time-out timer circuit in NCA1021S prevents the local node from blocking network
communication in event of a hardware or software failure where TXD is held dominant longer than the time-out period tto(ommo.
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
(trodomxn), the transmitter is disabled, driving the bus line into a recessive state. The timer is reset by a positive edge on pin TXD.

7.5. Fail-safe features
The current of the transmitter output stage is limited to protect the transmitter against short circuit to pins Vear or GND.

In automotive applications, some LIN transceivers in a system can be unpowered orignition supplied, while others in the network
remains powered by the battery. A loss of power (pins Vesr and GND) has no impact on the LIN bus line and the microcontroller.
There are no reverse currents from the bus.

The transmitter at pin LIN is protected against overtemperature conditions. If the junction temperature exceeds the shutdown
junction temperature Tjsq), the thermal protection circuit disables the transmitter. Once the over temperature fault condition has
been removed and the junction temperature has cooled beyond the hysteresis temperature, the transmitter is re-enabled.

If Vear drops below Vinwearui, @ protection circuit disables the transmitter. The transmitter is enabled again when Vear > Vinwearyh.
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8. Application Note

8.1. Typical Application

The Figure 8. 1 is the basic schematic of NCA1021S. The NCA1021S requires a 0.1 pF bypass capacitors between Vear and GND. The
bypass capacitance value can also be determined according to the actual situation of the system. The capacitor should be placed
as close as possible to the package.

For a Master application, an external 1kQ resistor in series with a diode should be connected between pin INH or Vesr and pin LIN. If
RXD on the MCU does not have an internal pull-up, an external pull-up resistor is required.

The LIN external capacitance value is selected according to the actual situation (refer to ISO 17987-4:2016 5.3.6 Line characteristics),
generally 220 pF for the slave or 1nF for the master. To alleviate EMI problems, EMI filtering of LIN bus is strongly recommended,
which is also a necessary measure. In addition to LIN message itself will radiate noise through rising edge, falling edge and
asymmetric waveform, noise from other parts of the car may also penetrate LIN bus. Usually, a ferrite bead or inductor can be
connected in series on the LIN bus.

Transient pulse suppression is also important for LIN buses, so it is recommended to add bidirectional TVS tubes.

ECU j
== 0.1pF

BATTERY *
‘LO.luF 5V/3.3V\_ [« T 1 onlv Macter | I
I J_ I OnIyMasterI
L |
L L[] 1k :
[ 1 wn
)
o
v 5.1kQ v =
VDD INH Vgar WAKE_N -
< : RXD
LN , |
MCU »TXD NCA1021S 1 Master : 1nF w
Slave : 220pF
»|SLP_N I ’ = T
GND GND

Figure 8. 1 Basic schematic of NCA1021S
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9. Package Information

D
L2 = COMMON DIMENSIONS
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Figure 9. 1 SOP8 package shape and dimension in millimeters
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Figure 9. 2 SOP8 package board layout example
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COMMON DIMENSIONS
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Figure 9. 3 DFN8 package shape and dimension in millimeters
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Figure 9. 4 DFN8 package board layout example
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10. Order Information

Part Number Max Data Rate (kbps) | Junction Temperature MSL Package SPQ
NCA1021S-Q1SPR 20 -40 ‘C to 150 'C 1 SOP8 2500
NCA1021S-Q1DNR 20 -40 'C to 150 C 1 DFN8 5000
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11. Tape and Reel Information
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Figure 11. 1 Tape and Reel Information of SOP8 in millimeters
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Figure 11. 2 Tape and reel information of DFN8 in millimeters
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12. Revision History

Revision Description ‘ Date ‘
1.0 Initial version 2023/12/11
Added restriction for Vaus_cnr.

Corrected condition for twake(domwake_n.

Replace commander and responder with master and slave.
1.1 Updated the description of the master node in section 8.1. 2024/4/19
Updated Figure 8. 1.

Updated SOP8 package board layout example.
Added DFN8 package board layout example.
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IMPORTANT NOTICE

The information given in this document shall in no event be regarded as any warranty or authorization of, express or implied,
including but not limited to accuracy, completeness, merchantability, fitness for a particular purpose or infringement of any third
party’s intellectual property rights.

You are solely responsible for your use of Novosense’ products and applications, and for the safety thereof. You shall comply with
all laws, regulations and requirements related to Novosense’s products and applications, although information or support related
to any application may still be provided by Novosense.

The resources are intended only for skilled developers designing with Novosense’ products. Novosense reserves the rights to make
corrections, modifications, enhancements, improvements or other changes to the products and services provided. Novosense
authorizes you to use these resources exclusively for the development of relevant applications designed to integrate Novosense’s
products. Using these resources for any other purpose, or any unauthorized reproduction or display of these resources is strictly
prohibited. Novosense shall not be liable for any claims, damages, costs, losses or liabilities arising out of the use of these resources.

For further information on applications, products and technologies, please contact Novosense (www.novosns.com).

Suzhou Novosense Microelectronics Co., Ltd
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