MICROCHIP

ATA663201/03/31/54

LIN Bus Device Family Including Voltage Regulator and LIN SBC
with Compatible Footprint

Features

+ 1SO 26262 Functional Safety Ready
» Supply Voltage up to 40V
* Operating Voltage Vyg = 5V to 28V
* Supply Current
- Sleep mode: typically 9 pA
- Silent mode: typically 47 pA
- Very low current consumption at low supply

voltages (2V < Vyg < 5.5V): typically 130 pA

* Linear Low-Drop Voltage Regulator, 85 mA
Current Capability:

- MLC (multi-layer ceramic) capacitor with 0Q

ESR
- Normal, Fail-Safe and Silent mode
- ATA663254: Vycc = 5.0V, £2%
- ATAB63231: Vycc = 3.3V, £2%
» Sleep Mode: VCC is Switched Off
* Active Mode:
- ATA663203: Vycc = 5.0V, £2%
- ATA663201: Vycc = 3.3V, £2%
» VCC Undervoltage Detection with Open-Drain
Reset Output (NRES, 4 ms Reset Time)
» Voltage Regulator is Short-Circuit and
Overtemperature Protected

* LIN Physical Layer According to LIN 2.0, 2.1, 2.2,

2.2A,1S0 17987-4 and SAEJ2602-2

+ Tighter Responder Pull-up Resistance Value to

Allow More Nodes on the Bus

» Wake-Up Capability via LIN Bus (100 us
Dominant)

» Wake-Up Source Recognition

* 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.1.3”

* Interference and Damage Protection According to

1ISO7637
« AEC-Q100 and AEC-Q006 Qualified
» Packages:

- 8-Lead 3 x 3 VDFN (all types) with wettable
flanks (Moisture Sensitivity Level 1)

- 8-Lead SOIC (only ATA663254)

Note: LIN SBC: LIN system basis chip including
LIN transceiver and voltage regulator.

Description

The ATA663201/03/31/54 device family includes two
basic products: a LIN system basis chip (SBC) and a
low-drop voltage regulator with compatible footprints.

The ATA663231/54 (SBC) is a fully integrated LIN
transceiver, designed according to the LIN
specifications 2.0, 2.1, 2.2, 2.2A, I1ISO 17987-4 and
SAEJ2602-2, with a low-drop voltage regulator (3.3V/
5V/85 mA). The combination of voltage regulator and
bus transceiver makes it possible to develop simple yet
powerful nodes in LIN bus systems.

The ATA663231/54 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 20 Kbaud. The bus output is designed to withstand
high voltage. Sleep mode and Silent mode ensure
minimized current consumption, even in the case of a
floating or a short-circuited LIN bus.

The ATA663201/03 (voltage regulator) is a fully
integrated low-drop voltage regulator, with 3.3V/5V
output voltage and 85 mA current capability. It is
especially designed for the automotive environment. A
key feature is that the current consumption is always
below 170 pA (without load), even if the supply voltage
is below the regulator’s nominal output voltage.

Note: The current LIN standards use the
terminology "Master" and "Slave”.
The LIN standard groups have decided
that the terms "Commander" and

"Responder" will be used in the future.
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Package Types
ATA663231/ATA663254 ATA663201/ATA663203
3 x 3 VDFN* 3 x 3 VDFN*
RXD[1i0 __ ig]vcc NC[iio _ _ Ta]vce
EN[2}! gp 1 i7]VS NC|21: gp 1i7]Vs
NRES[3!' 9 [6]LIN NRES[3!' 9 |ig]|NC
TXD[4:" """ "I5|GND NC[4:" "~~~ "'5|GND
SBC Voltage
ATA663254 Regulator
SOIC
RxD[1] ~ [B]vee
EN[2] [7]vs
NRES[3] [6]LIN
TXD[4] | 5]GND
*Includes Exposed Thermal Pad (EP); see Table 1-4.

TABLE 1: ATA663201/03/31/54 FAMILY
MEMBERS

Device Description

ATA663231 | LIN-SBC with 3.3V regulator
ATA663254 | LIN-SBC with 5V regulator
ATA663201 | Voltage regulator 3.3V
ATA663203 | Voltage regulator 5V

Block Diagram LIN Transceiver with Integrated Voltage Regulator (SBC)

ATA663231/54 7]vs

[] Normal and i
Receiver

VCC
Fail-safe [—®
_ Mode
RXD ] 1 J]'- I
¥ 6 | LIN
t? RF-filter =

VCC
Wake-up bus timer [ Short-circuit and
overtemperature SZ
protection
TXD | 4 TXD Slew rate control
Time-out - /_\— I
timer

A

VCC
- si Voltage regulator
\— esp NRES
» Control | Mode Normal/Silent/
unit vee

GND | 5

1

L

i
. F
!

l VCC
' Fail-safe Mode
switched 3.3V/5V
off
Undervoltage reset
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Block Diagram Voltage Regulator

VS

']

J PMOS
Voltage + —e
. |-

Reference

J_ 8 | vCC

NRES

Undervoltage
Reset

L

ATA663201/03

GNDl
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1.0 FUNCTIONAL DESCRIPTION

1.1 Physical Layer Compatibility

Since the LIN physical layer is independent of 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 based on earlier
versions (i.e., LIN 1.0, LIN 1.1, LIN 1.2, LIN 1.3) without
any restrictions.

1.2 Operating Modes

FIGURE 1-1: SBC OPERATING MODES

*Vys > Vys th U F up (2.4Y)

*Vvs < Vys th_U_down (1.9V)

: Bus wake-up event (LIN)

*Vvee < Vyece th_uv_down (2.4V/4.2V)
Vs < Vys_th_N_F_down (3.9V)

f: Vvs > Vys_th F_N_up (4.9V)

® Q0 T

[ Unpowered Mode ]

" [ All circuitry OFF )
a A
Y b
4 N\
Fail-safe Mode
( > VCC: ON - h
VCC monitor active
1 _en=o Gommunication: OFF 1 oen=o
_ ake-up Signalling _
TXD - 0 Undervoltage Signalling TX_D __1
&t &dat®
. J/
EN =1 A
&f
d, c&f,
b| c&f L e d b
( \ ( \ ( \
Sleep Mode EN=1 - Normal Mode - EN=1 Silent Mode
&f &f
VCC: OFF Go to sleep VCC: ON Go to silent VCC: ON
Communication: OFF __command EN=0 VCC monitor active EN=0 command_ VCC monitor active
- TXD =0 Communication: ON TXD =1 o Communication: OFF
. J/ . J/ |\ J/
Note 1: Condition f is valid for VS ramp-up; at VS ramp-down condition e is valid instead of f.
TABLE 1-1: SBC (ATA663254, ATA663231) OPERATING MODES
Operating Mode Transceiver Vyecc (SBC Only) LIN TXD RXD
Fail-Safe OFF 3.3V/5V Recessive Signaling fail-safe sources
(see Table 1-2)

Normal OFF 3.3V/5V TXD-dependent Follows data transmission

Silent OFF 3.3V/5V Recessive High High

Sleep/Unpowered OFF ov Recessive Low Low
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FIGURE 1-2: VOLTAGE REGULATOR The VCC voltage regulator operates with a 3.3V/5V
OPERATING MODES output voltage, with a low tolerance of +2% and a
maximum output current of 85 mA. If an undervoltage
a: Vs > Vs 1 U F up (24V) condition occurs, NRES switches to low and the IC
Unpowered Mode b: Vs < Vs th_U_down (1:8V) changes its state to Fail-Safe mode.

Al circuitry OFF

ereny 12.2  SILENT MODE (SBC ONLY)
a A A falling edge at EN while TXD is high switches the IC
b into Silent mode. The TXD signal must be logic high
Y during the mode select window. The transmission path
is disabled in Silent mode. The voltage regulator is

Active Mode . .
active. The overall supply current from Vg is a
VCC: ON combination of lyggjient = 47 WA plus the VCC regulator
VCC monitor active output current lycc.
In Silent mode, the internal termination resistor
between the LIN pin and VS pin is disabled to minimize
1.2.1 NORMAL MODE (SBC ONLY) the current consumption in case the pin LIN is short-
This is the Normal transmitting and receiving mode of circuited to GND. Only a weak pull-up current (typically
the LIN Interface, in accordance with LIN specification 10 pA) between the LIN pin and the VS pin is present.
2.x. Silent mode can be activated independently of the
current level on pin LIN.
If an undervoltage condition occurs, NRES is switched
to low and the Microchip SBC changes its state to Fail-
Safe mode.
FIGURE 1-3: SWITCHING TO SILENT MODE
Normal Mode | Silent Mode
A i
I
EN :
. i -
A | |
T T y
' [ Mode select window '
TXD : el >:
| -
| | _ [ o
| ty=3.2 s |
NRES 1 ' ! !
I I
I I
I ! -
| [ o
J | |
vee A | |
T
| |
I I
! I -
: Delay time Silent mode :
| ty_silent = maximum 20 ps |
LIN 4 B B
LIN switches directly to Recessive mode
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1.2.3 SLEEP MODE (SBC ONLY)

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 (see Figure 1-6).

FIGURE 1-4:

SWITCHING TO SLEEP MODE

Normal Mode

A

Sleep Mode

I
I
EN |
I [
; =
I I
A I I
: Mode select window :
TXD | - >
| L -
! I ty=32us '
A\ T |
NRES : :
I I
I I
] 1 -
I I
I I
vee A | L
I I
I I
I I
Delay time Sleep mode |
ty sleep = Maximum 20 ps :
LN A B I

LIN switches directly to Recessive mode

[
-

In order to avoid any influence to the LIN pin when
switching into Sleep mode, it is possible to switch EN to
low up to 3.2 ps earlier than TXD. The easiest and best
way to do this is by having 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 lysgieep = 9 HA.
The VCC regulator is switched off; NRES and RXD are
low. The internal termination resistor between the LIN
pin and VS pin is disabled to minimize the current
consumption in case the LIN pin is short-circuited to
GND.

Only a weak pull-up current (typically 10 yA) between
the LIN pin and the VS pin is present. Sleep mode can
be activated independently of the current level on the
LIN pin.

Voltage below the LIN pre-wake detection V| \_ at the
LIN pin activates the internal LIN receiver and starts the
wake-up detection timer.

If the TXD pin is short-circuited to GND, it is possible to
switch to Sleep mode via EN after t > tyq,.

1.24 FAIL-SAFE MODE (SBC ONLY)

The device automatically switches to Fail-Safe mode at
system power-up. The voltage regulator is switched on.
The NRES output remains low for ts =4 ms and
causes the microcontroller to be reset. 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 low at NRES switches the IC into
Fail-Safe mode directly. During Fail-Safe mode, the
TXD pin is an output and, together with the RXD output
pin, signals the Fail-Safe source.

If the device enters Fail-Safe mode from Normal mode
(EN=1) due to a VS undervoltage condition
(Vvs <Vys th N F down)s it is possible to switch into
Sleep or Silent mode by a falling edge at the EN input.
With this feature, the current consumption can be
further reduced.

A wake-up event from either Silent or Sleep mode is
signaled to the microcontroller using the RXD pin and
the TXD pin. A VS undervoltage condition is also
signaled at these two pins. The coding is shown in
Table 1-2.

A wake-up event switches the IC to Fail-Safe mode.

DS20006075E-page 6
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TABLE 1-2: SIGNALING IN FAIL-SAFE MODE

Fail-Safe Sources TXD RXD
LIN wake-up (LIN pin) Low Low
VSy, (battery) undervoltage detection (Vyg < 3.9V) High Low

1.3 Wake-Up Scenarios from Silent
Mode or Sleep Mode

1.3.1 REMOTE WAKE-UP VIA LIN BUS

1.3.1.1 Remote Wake-Up from Silent Mode

(SBC only)

A remote wake-up from Silent mode is only possible if
TXD is high. A voltage less than the LIN pre-wake
detection VLINL at the LIN pin 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 period of time (>t,,s) and
the subsequent rising edge at the LIN pin (see
Figure 1-5) result in a remote wake-up request. The
device switches from Silent mode to Fail-Safe mode,
the VCC voltage regulator remains activated, and the
internal LIN termination resistor is switched on. The
remote wake-up request is indicated by a low level at
the RXD pin and the TXD pin (strong pull-down at
TXD). EN high can be used to switch directly to Normal
mode.

FIGURE 1-5: LIN WAKE-UP FROM SILENT MODE
Bus wake-up filtering time
| tous . . Fail-Safe Mode , Normal Mode
R S —_— -
| o .
| I
1 1
LIN bus 1 :
,,,,,,,,, : e S —
1 1 1
! 1 1 1
! | l |
A ! | -
RXD High Low
—_—
1 1
I I
| |
A | |
XD High Low (strong pull-down) High
| | >
1 1
A i |
1 1
1 1
vce Silent mode 3.3V/5V | Fail-Safe mode 3.3V/5V i Normal mode
I I
| |
EN High
EN
} >
A
NRES Undervoltage detection active
1.31.2 Remote Wake-Up from Sleep Mode The VCC regulator is activated, and the internal LIN

(SBC only)

A falling edge at the LIN pin, followed by a dominant
bus level maintained for a certain period of time (>ty,5)
and a subsequent rising edge at the LIN pin result in a
remote wake-up request, causing the device to switch
from Sleep mode to Fail-Safe mode.

termination resistor is switched on. The remote wake-
up request is indicated by a low level at RXD and TXD
(strong pull-down at TXD) (see Figure 1-6).

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

© 2018-2025 Microchip Technology Inc. and its subsidiaries
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FIGURE 1-6: LIN WAKE-UP FROM SLEEP MODE
Bus wake-up filtering time
' tous | Fail-Safe Mode , Normal Mode
| Lo i
I T
I I
I
LIN bus : |_| | High
________ L e >
b |
| I
v
RXD T Low | ! Low High
I
1 -
| : : X
v
I
I .
TXD T | ! Low (strong pull-down) High
| -
| ! | !
| : .
I I
I ! On state |
vee T Off state | : !
| -
I | ! | -
L —
EN High
EN T
| . >
Reset |
time :
I
Low |
NRES Microcontroller ! o
I | start-up time delay 1 o
S
| |

13.2  WAKE-UP SOURCE RECOGNITION
(SBC ONLY)

The device can distinguish between different wake-up
sources. The wake-up source can be read on the TXD
and RXD pin in Fail-Safe mode. These flags are
immediately reset if the microcontroller sets the EN pin
to high and the IC enters Normal mode.

TABLE 1-3: SIGNALING IN FAIL-SAFE MODE

Fail-Safe Sources TXD RXD
LIN wake-up (LIN pin) Low Low
VSy, (battery) undervoltage detection (Vyg < 3.9V) High Low

1.4 Behavior Under Low Supply
Voltage Condition

After the battery voltage has been connected to the
application circuit, the voltage at the VS pin increases
according to the block capacitor used in the application
(see Figure 1-14). If Vg is higher than the minimum
VS operation threshold Vysg  uy F up, the IC mode
changes from unpowered mode to Fail-Safe mode. As
soon as Vyg exceeds the undervoltage threshold

Vvs_th_F_N_ups the LIN transceiver can be activated.

The VCC output voltage reaches its nominal value after
tycc- This parameter depends on the externally applied
VCC capacitor and the load. The NRES output is low
for the reset time delay tset- NO mode change is
possible during this time tgget-

The behavior of VCC, NRES and VS is shown in
Figures 1-7 to Figure 1-10 (ramp-up and ramp-down).

DS20006075E-page 8
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FIGURE 1-10: VCC AND NRES VERSUS
VS (RAMP-DOWN) FOR 5V
(SBC AND VOLTAGE
REGULATOR)
70
65
60
55
50
45
—~ 40 -
2 35 = vs
> 30
25
20 NRES
15
10 vce
05
00 |
70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
VS (V)

FIGURE 1-7: VCC AND NRES VERSUS
VS (RAMP-UP) FOR 3.3V
(SBC AND VOLTAGE
REGULATOR)

7.0
65
6.0
55
50
45
s 2 vs
> 3
20
15
10 vee T NRES
05 | 1
00 }
00 05 10 15 20 25 30 35 40 45 50 55 60 65 7.0
VS (V)

FIGURE 1-8: VCC AND NRES VERSUS
VS (RAMP-DOWN) FOR
3.3V (SBC AND VOLTAGE
REGULATOR)

7.0
65
6.0
55
50
5 Vs
40
2 35
> 30
25
20
15
10
05 NRES vee
00 l |

70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

VS (V)
FIGURE 1-9: VCC AND NRES VERSUS
VS (RAMP-UP) FOR 5V
(SBC AND VOLTAGE
REGULATOR)
7.0
65
60
55
50
45
s i v -
S 30
25
20
15
10 vee NRES
05 | ]
00 I |

00 05 10 15 20 25 30 35 40 45 50 55 60 65 70
VS (V)

The upper graphs are only valid if the VS ramp-up and
ramp-down times are much slower than the VCC ramp-
up time tycc and the NRES delay time t,gget-

If, during Sleep mode, the voltage level of Vyg drops
below the undervoltage detection threshold
Vys th N F down (typical 4.3V), the operation mode is
not changed and no wake-up is possible. The IC
switches to unpowered mode only if the supply voltage
on pin VS drops below the VS operation threshold
Vvs_th_U_down (typical 2.05V).

If, during Silent mode, the VCC voltage drops below the
VCC undervoltage threshold Vyce th uv downs the IC
switches into Fail-Safe mode. If the supply voltage on
pin VS drops below the VS operation threshold
Vys th U down (typical 2.05V), the IC switches to
unpowered mode.

If, during Normal mode, the voltage level on the VS pin
drops below the VS undervoltage detection threshold
Vys th N F down (typical 4.3V), the IC switches to Fail-
Safe mode. This means the LIN transceiver is disabled
in order to avoid malfunctions or false bus messages.
The voltage regulator remains active.

» For 3.3V SBC: In this undervoltage situation, it is
possible to switch the device into Sleep mode or
Silent mode by a falling edge at the EN input. With
this feature, switching into these two current-
saving modes is always guaranteed, allowing
current consumption to be reduced even further.
When the VCC voltage drops below the VCC
undervoltage threshold Vycc th uv down (typical
2.6V), the IC switches into Fail-Safe mode.

* For 5V SBC: Because of the VCC undervoltage
condition in this situation, the IC is in Fail-Safe
mode and can be switched into Sleep mode only.
The IC switches into unpowered mode only when
the supply voltage Vvs drops below the operation
threshold Vyg i u down (typical 2.05V).

© 2018-2025 Microchip Technology Inc. and its subsidiaries
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The current consumption of the SBC in Silent mode or
Fail-Safe mode, as well as that of the voltage regulator,
is always below 170 pA, even when the supply voltage
Vys is lower than the regulator’s nominal output voltage

Vyee-

1.5 Voltage Regulator

FIGURE 1-11: VOLTAGE REGULATOR: SUPPLY VOLTAGE RAMP-UP AND RAMP-DOWN

'\ VS

AT e

3.3V/5.0V - vee

VVCC_th_uv_up 7]

2.4V A

V\/CCfthiuvidown

™t

_r_

tres_f

R

The voltage regulator requires an external capacitor for
compensation and to smooth the disturbances from the
microcontroller. It is recommended to use a MLC
capacitor with a minimum capacitance of 1.8 yF
together with a 100 nF ceramic capacitor. Depending
on the application, the values of these capacitors can
be modified by the customer.

During a short circuit at VCC, the output limits the
output current to lycciim- Due to undervoltage, NRES
switches to low and sends a reset to the
microcontroller. If the chip temperature exceeds the
value Tyccofs the VCC output switches off. The chip
cools down and, after a hysteresis of Ty,s, switches the
output on again.

When the ATA663201/03/31/54 in the 8-Lead VDFN
package is being soldered onto the Printed Circuit
Board (PCB), it is mandatory to connect the heat slug
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 VCC output current lycc, which is needed for the
application.

Figure 1-12 shows the safe operating area of the
ATA663201/03/31/54 in the 8-Lead VDFN package.

DS20006075E-page 10
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FIGURE 1-12:

8-LEAD VDFN PACKAGE POWER DISSIPATION: SAFE OPERATING AREA:

REGULATOR’S OUTPUT CURRENT lycc VERSUS SUPPLY VOLTAGE Vyg AT
DIFFERENT AMBIENT TEMPERATURES (R¢j,ya = 50K/W ASSUMED)

Sl I N B
80 | < <X \\\ ™~
70 \\ .
~N
60 \\ \\
T 0 [~
]
- [~
g 40
=
30
20
10
0
5 6 7 8 9 10 11 12 13 14 15 16 17 18
Vys (V)

Tawvs = +85°C

Tams = +95°C

Tams = +105°C

Tave = +115°C

Tams = +125°C

When the ATA663254 in its special 8-Lead SOIC
package (fused lead frame to pin 5) is being soldered
onto the PCB, it is mandatory to connect pin 5 to a wide
GND plate on the printed board to ensure a good heat
sink.

Figure 1-13 shows the safe operating area of the
ATA663254 in the 8-Lead SOIC package.

FIGURE 1-13:

8-LEAD SOIC PACKAGE POWER DISSIPATION: SAFE OPERATING AREA:

REGULATOR’S OUTPUT CURRENT lycc VERSUS SUPPLY VOLTAGE Vyg AT
DIFFERENT AMBIENT TEMPERATURES (R¢j,ya = 80K/W ASSUMED)

il I S I S
80 AN
70 \\
" NN
—_ N AN -
<
g 50
~ N \
3 40 ‘ —
S \\ [—
30 R =—
20
10
0
5 6 7 8 9 10 11 12 13 14 15 16 17 18
Vs (V)

Tams = +85°C
Tams = +95°C
Tams = +105°C
Tams = +115°C
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1.6 Pin Descriptions

The descriptions of the pins are listed in Table 1-4.

TABLE 1-4: PIN FUNCTION TABLE
ATA663201 | ATA663203 | ATA663231 | ATA663254
3x3VDFN| 3x3VDFN | 3x3VDFN | 3x3VDEN/ | Symbol Description
SOIC
— — 1 1 RXD | Receive Data Output
— — 2 2 EN Enables Normal Mode if the Input is High
3 3 3 3 NRES |VCC Undervoltage Output, Open-Drain, Low
at Reset
— — 4 4 TXD | Transmit Data Input
5 5 5 5 GND | Ground
— — 6 6 LIN LIN Bus Line Input/Output
7 7 7 7 VS Supply Voltage
8 8 8 8 VCC | Output Voltage Regulator 3.3V/5V/85 mA
1,2,4,6 1,2,4,6 — — NC Not Connected
EP EP EP EP EP Exposed Thermal Pad, Internally Connected to
the GND pin (Note 1)
Note 1: Only for the VDFN package.

1.6.1 OUTPUT PIN (RXD) (SBC ONLY)

In Normal mode, this pin reports the state of the LIN
bus to the microcontroller. LIN high (recessive state) is
indicated by a high level at RXD; LIN low (dominant
state) is indicated by a low level at RXD.

The output is a push-pull stage switching between VCC
and GND. The AC characteristics are measured by an
external load capacitor of 20 pF.

In Silent mode, the RXD output switches to high.

1.6.2 ENABLE INPUT PIN (EN)

(SBC ONLY)

The enable input pin controls the operating 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/85 mA output capability.

If EN is switched to low while TXD is still high, the
device is forced into Silent mode. No data transmission
is then possible, and current consumption is reduced to
lyssilent typical 47 pA. The VCC regulator retains its full
functionality.

If EN is switched to low while TXD is low, the device is
forced into Sleep mode. No data transmission is
possible, and the voltage regulator is switched off.

The EN pin provides a pull-down resistor to force the
transceiver into Recessive mode if EN is disconnected.

1.6.3 UNDERVOLTAGE RESET OUTPUT

(NRES)

If the VCC voltage falls below the undervoltage
detection threshold Vycc th uv downs NRES switches
to low after te + The NRES stays low even if
Vycc = 0V because NRES is internally driven from the
VS voltage. If the VS voltage ramps down, NRES
remains low until Vy,g < 1.5V and then becomes highly
impedant.

The implemented undervoltage delay keeps NRES low
for treset = 4 Ms after V¢ reaches its nominal value.

DS20006075E-page 12
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164  INPUT/OUTPUT (TXD) (SBC ONLY)

In Normal mode, the TXD pin is the microcontroller
interface for controlling the state of the LIN output. TXD
must be pulled to ground in order to drive the LIN bus
low. If TXD is high or unconnected (due to the internal
pull-up resistor), the LIN output transistor is turned off
and the bus is in the recessive state. If the TXD pin
remains at GND level while switching into Normal
mode, it must be pulled to a high level longer than
10 ys before the LIN driver can be activated. This
feature prevents the bus line from being accidentally
driven to the dominant state after Normal mode has
been activated (also in the case of a short circuit at TXD
to GND). During Fail-Safe mode, this pin is used as an
output and signals the fail-safe source.

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 low for longer than tyoy, > 20 ms, the LIN bus
driver is switched to the recessive state. Nevertheless,
when switching to Sleep mode, the actual level at the
TXD pin is relevant.

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

1.6.5 GROUND PIN (GND)

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

1.6.6  BUS PIN (LIN) (SBC ONLY)

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
VS, even in the event of a GND shift or Vpgg
disconnection. The LIN receiver thresholds comply
with the LIN protocol specification.

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

During a short circuit from LIN to Vg, the output limits
the output current to Igys - Due to power
dissipation, the chip temperature exceeds T o and
the LIN output is switched off. The chip cools down and,
after a hysteresis of Ty, switches the output on again.
RXD remains high because LIN is high. The VCC
regulator operates independently during LIN
overtemperature switch-off.

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 100 pA in
Sleep mode and lower than 120 pA in Silent mode. If
the short-circuit disappears, the IC starts with a remote
wake-up.

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

1.6.7 SUPPLY PIN (VS)

LIN operating voltage is Vyg = 5V to 28V. Undervoltage
detection is implemented to disable transmission if Vyg
falls below typical 4.5V, thereby avoiding false bus
messages. After switching on Vyg, the IC starts in Fail-
Safe mode and the voltage regulator is switched on.

The supply current in Sleep mode is typically 9 yA and
47 pAin Silent mode.

16.8  VOLTAGE REGULATOR OUTPUT
PIN (VCC)

The internal 3.3V/5V voltage regulator is capable of
driving loads wup to 85mA, supplying the
microcontroller and other ICs on the PCB, and is
protected against overload by means of current
limitation and overtemperature shutdown.
Furthermore, the output voltage is monitored and
causes a reset signal at the NRES output pin if it drops
below a defined threshold Vycc th uv down-

© 2018-2025 Microchip Technology Inc. and its subsidiaries
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1.7 Typical Applications

FIGURE 1-14: TYPICAL APPLICATION CIRCUIT SBC

Vce o1 <3
+
R1 CS—L —T—C4 Im F/50V
10 kO 100 nFI Iz.z uF o
Vce -
ATAG63254 [—}—C 1 ko
ATA663231
Vs Commander node
] pull up
Microcontroller VDFN/SOIC LN
] O LIN
220 pF
GND
] O GND

GND

hd

Note: The exposed pad must always be connected to GND (for the 8-Lead VDFN package).

FIGURE 1-15: TYPICAL APPLICATION CIRCUIT VOLTAGE REGULATOR

VCC ~ ~ . DA
sl o S N0 veAr
100 nFI Iz.z uF Im uF/50V

vee ok [©
VCC
1 ATA663201 [—
ATA663203 Vs
— -
Microcontroller i VDFN CZ—I—100 nF
NRES ' 3x3
1 R .
_______ GND
] ] l O GND
GND

Note:  The exposed pad must always be connected to GND.
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2.0 ELECTRICAL CHARACTERISTICS

21 Absolute Maximum Ratingst

SUPPIY VOIRAGE (V1/G) +--reeurerrie ittt ettt ettt ettt ettt ettt ettt b et sae e st sb e sane e sae e e nneesnneeene e -0.3V to +40V
Vys, Pulse Time <500 ms, T, = +25°C, Output Current lycc <85 MA ..o +40V
Vys, Pulse Time <2 min, Typ = +25°C, Output Current oo S 85 MA Lo e +28V
Logic Pins:

Voltage Level (RXD, TXD, EN, NRES) (V| ggic) -« eseserrererrerenmmmmimmimnnis s -0.3 to +5.5V
Output DC CUITENTS (ILagic) v vesremrerereiriris it -5 mAto +5 mA
LIN:

(DGR o] = To TN (VTN PO TP UR PP -27V to +40V
PuISE TIME < 500 MS (V] N) -+rrreerrrermreermrearienieteitee sttt e bt e steeer e e stse e st e sae e e bt e sae s e bt e ese e e bt e sbae e bt e se bt e abeesaneebeesareeneenneans +43.5V
VCC:

DC VOIAGE (Vy/GE) +vrvveerrrermrrettenteeartt it et e st et eeae e e bt e eee e ab e e se bt e bt e s ee e e be e et e e bt e eee e e bt e eeneeebeenereenbeenaneeneenene -0.3V to +5.5V
DC INPUL CUITENT (/G 0) --veeeverereeeiee et e e sae s s an e +200 mA
ESD according to IBEE LIN EMC; test specification 1.0 following IEC 61000-4-2

Pin VS, LIN to GND (with external circuitry, according to applications diagram) ...........ccccooiiiiiiiiiie e +6 kV
ESD HBM following STM5.1 with 1.5 kQ/100 pF

PN VS, LIN £0 GIND ... .eiiiiiiiie ittt ettt bttt ettt b e b ettt eeh et oAbt e ehe e eab e e s be e eabe b e e shb e e be e ean e e beeenreebeeneee 16 kV
HBM ESD ANSI/ESD-STM5.1 JESD22-A114 AEC-Q100 (002) .....eecueeierieiiieriie sttt +3 kV
CDIM ESD STM 5.3 ettt ettt ettt etttk ettt ekt a et e bt a4 h bt e bt e e a bt oA ke e e ae e ea b e e eh bt e bt ehe e en bt e sheeenbeenbeeenreenee s 750V
Machine Model ESD AEC-Q100-REVF(003)......ccueeiuiiiiiiiieii ettt sttt ettt nne e 200V
Virtual Junction Temperature (Ty ) ... -40°C to +150°C
Storage TemMPErature (Tgig) ... weeeerrrr e -55°C to +150°C

T NOTICE: Stresses above 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 those or any other conditions above
those indicated in the operational listings of this specification is not implied. Exposure to maximum rating conditions
for extended periods may affect device reliability.
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ELECTRICAL CHARACTERISTICS

Electrical Characteristics: Unless otherwise indicated, all values are specified for 5V < Vy,g < 28V,
-40°C < T,,; < +150°C and refer to the GND pin.

No. Parameters Symbol Min. Typ. Max. ‘ Unit | Conditions
1 VS Pin
1.1 Nominal DC VS 5 13.5 28 \
Voltage Range
1.2 Supply Current in lvssieep 6 9 12 MA | Sleep mode
Sleep Mode VN > Vys - 0.5V
Vyg < 14V, T = +27°C
(Note 1)
lvssleep 3 10 15 pA | Sleep mode
VN > Vys - 0.5V
VVS <14V
lvssleep_short 20 50 100 pA | Sleep mode
Viun =0V
bus shorted to GND
VVS <14V
1.3 Supply Current in lyssilent 30 47 58 MA | Bus recessive
Silent Mode (SBC) / 5.5V < Vyg < 14V
Active Mode without load at VCC
(Voltage Regulator) T =+27°C (Note 1)
l\/ssilent 30 50 64 MA | Bus recessive
5.5V <Vyg < 14V
without load at VCC
l\/ssilent 50 130 170 MA | Bus recessive
2.0V <Vyg<5.5V
without load at VCC
lvssilent_short 50 80 120 MA | Silent mode
5.5V < Vyg < 14V
bus shorted to GND
without load at VCC
1.4 Supply Current in lvsrec 150 230 300 MA | Bus recessive
Normal Mode Vyg < 14V
without load at VCC
1.5 Supply Current in l\/Sdom 200 700 950 MA | Bus dominant
Normal Mode (internal LIN pull-up
resistor active)
Vyg < 14V
without load at VCC
1.6 Supply Current in lystail 40 55 80 MA | Bus recessive
Fail-Safe Mode 5.5V < Vyg < 14V
without load at VCC
lvstail 50 130 170 MA | Bus recessive
2.0V < Vyg<5.5V
without load at VCC
1.7 VS Undervoltage Vvs_th_U_down 3.9 4.3 4.7 V | Decreasing supply
Threshold voltage
(Switching from Vs th U_up 4.1 4.6 49 V | Increasing supply
Normal to Fail- - voltage
Safe Mode)
1.8 VS Undervoltage Vvs_hys F_N 0.1 0.25 0.4 \Y
Hysteresis

DS20006075E-page 16
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ELECTRICAL CHARACTERISTICS (CONTINUED)

Electrical Characteristics: Unless otherwise indicated, all values are specified for 5V < Vy,g < 28V,
-40°C < T,,; < +150°C and refer to the GND pin.

No. Parameters Symbol Min. Typ. Max. Unit Conditions
1.9 VS Operation Vvs_th_U_down 1.9 2.05 2.3 V | Switch to unpowered
Threshold mode
(Switching to Vys_th U_up 2.0 2.25 2.4 V | Switch from
Unpowered Mode) T unpowered to Fail-
Safe mode
1.10 | VS Undervoltage Vvs_hys_U 0.1 0.2 0.3 \Y
Hysteresis
2 RXD Output Pin (only SBC)
21 Low-Level Output VRxDL — 0.2 0.4 V | Normal mode
Sink Capability VN =0V
IRXD =2 mA
2.2 High-Level Output VRXDH Vyce - 0.4V | Vyee - 0.2V — V | Normal mode
Source Capability VN = Vs
IRXD =-2mA
3 TXD Input/Output Pin (only SBC)
3.1 Low-Level Voltage VxpL -0.3 — +0.8 \Y
Input
3.2 High-LeveI VTXDH 2 —_— VVCC + 0.3V \Y
Voltage Input
3.3 Pull-Up Resistor RTXD 40 70 100 kQ VTXD =0V
3.4 High-LeveI lTXD -3 — +3 }JA VTXD = VVCC
Leakage Current
3.7 Low-Level Output lxD 1.5 25 8 mA | Fail-Safe mode
Sink Current at VN = Vs
LIN Wake-Up Vixp = 0.4V
Request
4 EN Input Pin (only SBC)
4.1 Low-Level Voltage VENL -0.3 — +0.8 \
Input
4.2 High-LeveI VENH 2 — VVCC + 0.3V \Y
Voltage Input
4.3 Pull-Down REN 50 125 200 kQ VEN = VVCC
Resistor
4.4 Low-Level Input lEN -3 — +3 MA | VEn =0V
Current
5 NRES Open-Drain Output Pin
5.1 Low-Level Output VNRESL 0.2 0.4 V |Vyg25.5V
Voltage INRES = 2 MA
5.2 Undervoltage tReset 2 4 6 ms |Vyg 2 5.5V
Reset Time CNRes = 20 pF
53 Reset Debounce tres f 0.5 — 10 ps |Vyg 2 5.5V
Time for Falling B CnREes = 20 pF
Edge
54 Switch Off INRES_L -3 — +3 MA | VNRES = 5.5V

Leakage Current

© 2018-2025 Microchip Technology Inc. and its subsidiaries
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ELECTRICAL CHARACTERISTICS (CONTINUED)

Electrical Characteristics: Unless otherwise indicated, all values are specified for 5V < Vy,g < 28V,
-40°C < T,,; < +150°C and refer to the GND pin.

No. Parameters Symbol ‘ Min. ‘ Typ. | Max. ‘ Unit | Conditions

8 VCC Voltage Regulator (3.3V)

8.1 Output Voltage Vveenor 3.234 — 3.366 V 4V <Vyg <18V
VVCC (0 mA to 50 mA)

Vvcenor 3.234 — 3.366 V |4.5V <Vyg <18V
(0 mA to 85 mA)
(Note 2)

8.2 OUtpUt Voltage VVCClOW VVS - VD — 3.366 V |3V< VVS <4V
VVCC at Low VVS

8.3 Regulator Drop Vp1 — 100 150 mV | Vyg >3V
Voltage lyce =-15 mA

8.4 Regulator Drop Vp2 — 300 500 mV | Vyg >3V
Voltage lyce =-50 mA

8.5 Line Regulation VCCiine — 0.1 0.2 % |4V <Vyg <18V
Maximum

8.6 Load Regulation VCCioaqg — 0.1 0.5 % |5 mA<lycc <50 mA
Maximum

8.7 Output Current lveciim — -180 -120 mA | Vyg > 4V
Limitation

8.8 Load Capacity Cioad 1.8 2.2 — pF | MLC capacitor

(Note 3)

8.9 VCC Undervoltage | Vycc th uv_down 23 25 2.8 V | Referred to VCC
Threshold Vyg > 4V
(NRES ON)

Ve Undervoltage | Vvee th uv up 25 26 29 V | Referred to VCC
Threshold Vyg > 4V
(NRES OFF)

8.10 |Hysteresis of VCC Vvee hys_uv 100 200 300 mV | Referred to VCC
Undervoltage Vyg > 4V
Threshold

8.11 | Ramp-Up Time tvce — 1 1.5 ms |Cycc =2.2 yF
Vyg >4V to lioag = -5 MA at VCC
VVCC =3.3V

9 VCC Voltage Regulator (5V)

9.1 Output Voltage Vycenor 4.9 — 5.1 V |55V <Vyg <18V
Vyee (0 mA to 50 mA)

Vycenor 4.9 — 5.1 V |6V <Vyg <18V
(0O mAto 85 mA)
(Note 2)

9.2 OUtpUt VOltage VVCClOW VVS - VD — 5.1 V |4V < VVS <5.5V
VVCC at Low VVS

9.3 Regulator Drop Vp1 — 100 200 mV | Vyg >4V,
Voltage lyce =-20 mA

9.4 Regulator Drop Vp1 — 300 500 mV | Vyg >4V,
Voltage lyce =-50 mA

9.5 Regulator Drop Vps3 — — 150 mV | Vyg > 3.3V,
Voltage lyce =-15 mA

9.6 Line Regulation VCCiine — 0.1 0.2 % |5.5V < Vyg <18V
Maximum

DS20006075E-page 18
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ELECTRICAL CHARACTERISTICS (CONTINUED)

Electrical Characteristics: Unless otherwise indicated, all values are specified for 5V < Vy,g < 28V,
-40°C < T,,; < +150°C and refer to the GND pin.

VBUS = VBAT_MAX

No. Parameters Symbol Min. Typ. Max. Unit Conditions

9.7 Load Regulation VCCipaqg — 0.1 0.5 % |5 mA<lycc <50 mA
Maximum

9.8 Output Current lVCCIim — -180 -120 mA VVS > 5.5V
Limitation

9.9 Load Capacity Cioad 1.8 2.2 — pF | MLC capacitor

(Note 3)

9.10 |VCCUndervoltage | Vyce th uv down 4.2 4.4 4.6 V | Referred to VCC
Threshold o Vyg > 4V
(NRES ON)

VCCUndervoltage | Vvce th uv_up 43 4.6 4.8 V | Referred to VCC
Threshold o Vyg > 4V
(NRES OFF)

9.11 | Hysteresis of Vvee hys_uv 100 200 300 mV | Referred to VCC
Undervoltage Vyg > 5.5V
Threshold

9.12 |Ramp-Up Time tvee — 1 1.5 ms |Cycc =2.2 yF
VVS >55V to Iload =-5mAatVCC
Vvce =5V

10 LIN Bus Driver (only SBC): Bus Load Conditions:

Load 1 (small): 1 nF, 1 kQ; Load 2 (large): 10 nF, 500Q; Crxp = 20 pF, Load 3 (medium): 6.8 nF, 6600
characterized on samples 12.7 and 12.8 specifies the timing parameters for proper operation at
20 kb/s and 12.9 and 12.10 at 10.4 kb/s

10.1 | Driver Recessive VBusrec 0.9 x Vyg — Vys V |Load1/Load2
Output Voltage

10.2 | Driver Dominant V Losup — — 1.2 V [Vyg=7V
Voltage Rioaq = 500Q

10.3 | Driver Dominant V Hisup — — 2 V | Vyg =18V
Voltage Rioad = 500Q

10.4 | Driver Dominant V LosuP 1k 0.6 — — V [Vys=7V
Voltage Rioad = 1000Q

10.5 | Driver Dominant V HISUP 1k 0.8 — — V | Vyg =18V
Voltage N N Rioad = 1000Q

10.6 |Pull-Up Resistorto RUN 20 30 47 kQ | The serial diode is
VS mandatory

10.6.1 | Pull-Up Resistor to RUN 27.66 30 40 kQ | The serial diode is
VS mandatory. This

parameter is only
valid for devices with
Date Code > 2502

10.7 | Voltage Drop at VserDiode 0.4 — 1.0 V | In pull-up path with

the Serial Diodes
Iserbiode = 10 MA
(Note 3)

10.8 |LIN Current IBus LM 40 120 200 mA

Limitation

© 2018-2025 Microchip Technology Inc. and its subsidiaries
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ELECTRICAL CHARACTERISTICS (CONTINUED)

Electrical Characteristics: Unless otherwise indicated, all values are specified for 5V < Vy,g < 28V,
-40°C < T,,; < +150°C and refer to the GND pin.

Detection LIN
Low-Level Input
Voltage

No. Parameters Symbol Min. Typ. Max. Unit Conditions

10.9 |Input Leakage IBUS_PAS_dom -1 -0.35 — mA | Input leakage current
Current at the driver off
Receiver Including Vpgus = 0V
Pull-Up Resistor Vgar = 12V
as Specified

10.10 |Leakage Current IBUS_PAS rec — 10 20 MA | Driver off
LIN Recessive 8V < Vpgpt <18V

8V < Vgyg < 18V
VBus 2 Vear

10.11 | Leakage Current Isus_NoO_gnd -10 +0.5 +10 MA | GNDpgyice = Vvs
when the control o Vgat = 12V
unit is oV < VBUS <18V
disconnected from
ground. Loss of
local ground must
not affect
communication in
the residual
network.

10.12 | Leakage current at lBUS_NO_bat — 0.1 2 MA | Vpgt disconnected
disconnected Vsup_pevice = GND
battery. Node has 0V < Vgyg <18V
to sustain the
current that can
flow under this
condition. Bus
must remain
operational under
this condition.

10.13 | Capacitance on CLuN — — 20 pF |Note 3
Pin LIN to GND

1 LIN Bus Receiver (only SBC)

1.1 Center of Receiver VBUS_CNT 0.475x VVS 0.5x VVS 0.525 x VVS \ VBUS_CNT =
Threshold (Mih dom * Vih rec)/2

11.2 | Receiver VBUSdom -27 — 0.4 x Vyg V | VgN=5V/3.3V
Dominant State

11.3 | Receiver VBUSrec 0.6 x Vyg — 40 V | VgN =5V/3.3V
Recessive State

11.4 Receiver Input VBUShys 0.028 x VVS 0.1x VVS 0.175 x VVS V Vhys =
Hysteresis Vih_rec - Vih_dom

11.5 Pre-Wake VL|NH VVS -2V — VVS + 0.3V \%

Detection LIN
High-Level Input
Voltage
11.6 |Pre-Wake VIINL -27 — Vys-3.3V | V |Activates the LIN

receiver

DS20006075E-page 20
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ELECTRICAL CHARACTERISTICS (CONTINUED)

Electrical Characteristics: Unless otherwise indicated, all values are specified for 5V < Vy,g < 28V,
-40°C < T,,; < +150°C and refer to the GND pin.

No. Parameters Symbol ‘ Min. ‘ Typ. | Max. ‘ Unit | Conditions
12 Internal Timers (only SBC)
12.1 | Dominant Time for thus 50 100 150 ps |[Vyn =0V
Wake-Up via LIN
Bus
12.2 | Time Delay for thorm 5 15 20 ps |Ven =5V/3.3V

Mode Change
from Fail-Safe into
Normal Mode via
EN Pin

12.3 | Time Delay for tsieep 5 15 20 Ms |Ven =0V
Mode Change

from Normal Mode
to Sleep Mode via

EN Pin

12.5 | TXD Dominant tdom 20 40 60 ms | Vixp = 0V
Time-Out Time

12.6 | Time Delay for ts n 5 15 40 ps | Ven = 5V/3.3V

Mode Change
from Silent Mode
into Normal Mode
via EN Pin

12.7 | Duty Cycle 1 D1 0.396 — — — | THReg(max) =
0.744 x VVS
THDom(max) =
0.581 x VVS

Vys = 7.0V to 18V
tgit = 50 us

D1= tbus_rec(min)/
(2 x tgjt)

12.8 |Duty Cycle 2 D2 — — 0.581 — THRec(min) =
0.422 x VVS
THDom(min) =
0.284 x VVS

Vyg = 7.6V to 18V
tBit =50 us

D2 = tbus_rec(max)/
(2 x tgit)

12.9 |Duty Cycle 3 D3 0.417 — — — | THRec(max) =
0.778 x VVS
THpom(max) =
0.616 x VVS

VVS =7.0Vto 18V
tgit = 96 ps

D3 = tyys_rec(miny
(2 x tgit)
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ELECTRICAL CHARACTERISTICS (CONTINUED)

Electrical Characteristics: Unless otherwise indicated, all values are specified for 5V < Vy,g < 28V,
-40°C < T,,; < +150°C and refer to the GND pin.

No. Parameters Symbol Min. Typ. Max. Unit Conditions

12.10 |Duty Cycle 4 D4 — — 0.590 — | THRec(min) =

0.389 x Vyg
THpom(min) =
0.251 x VVS

VVS =7.6Vto 18V
tit = 96 us

D4 = tyys_rec(max)
(2 x tgit)

12.11 S|Ope Time Falllng tSLOPE fall 3.5 — 22.5 us VVS =7.0Vto 18V
and Rising Edge tsLOPE rise
at LIN B

13 Receiver Electrical AC Parameters of the LIN Physical Layer (only SBC)

LIN Receiver, RXD Load Conditions: Cryxp = 20 pF

13.1 | Propagation Delay trx_pd — — 6 ps |Vyg=7.0Vto 18V
of Receiver tex_pd = Max(tx pdr,

trx_pdf)

13.2 | Symmetry of trx_sym -2 — +2 ps |Vyg=7.0Vto 18V
Receiver trx_sym =
Propagation Delay tex_pdr - tex_pdf
Rising Edge Minus
Falling Edge

Note 1: 100% correlation tested

2: Characterized on samples
3: Design parameter

DS20006075E-page 22
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FIGURE 2-1: DEFINITION OF BUS TIMING CHARACTERISTICS
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TEMPERATURE SPECIFICATIONS 8-LEAD VDFN

Parameters Sym. Min. Typ. Max. Unit
Thermal Resistance Virtual Junction to Exposed Thermal Pad Rihvdc — 10 — KW
Thermal Resistance Virtual Junction to Ambient, where Rihvia — 50 — KW
Exposed Thermal Pad is Soldered to PCB according to JEDEC
Thermal Shutdown of VCC Regulator Tvecoff +150 +165 +180 °C
Thermal Shutdown of LIN Output TLiNoff +150 +165 +180 °C
Thermal Shutdown Hysteresis Thys — 10 — °C

TEMPERATURE SPECIFICATIONS 8-LEAD SOIC

Parameters Sym. Min. Typ. Max. Unit
Thermal Resistance Virtual Junction to Ambient with a Heat Rihvia — 80 — K/wW
Sink at GND (pin 5) on PCB (fused lead frame to pin 5)
Thermal Shutdown of VCC Regulator Tvccof +150 +165 +180 °C
Thermal Shutdown of LIN Output TLINoff +150 +165 +180 °C
Thermal Shutdown Hysteresis Thys — 10 — °C

DS20006075E-page 24 © 2018-2025 Microchip Technology Inc. and its subsidiaries



ATA663201/03/31/54

3.0 PACKAGING INFORMATION

31 Package Marking Information

8-Lead SOIC (only ATA663254) Example ATA663254
YWW Atmel 828
XXXXXX 663254

JU01 INININI

8-Lead 3 x 3 mm VDFN Example ATA663201 Example ATA663203
XXXX 663201 663203
256 256
! | |
.NNN o .
PIN 1 PIN 1 PIN 1
Example ATA663231 Example ATA663254
663231 663254
256 256
| |
N N
N PIN 1 h PIN 1

Legend: XX..X Customer-specific information
Y Year code (last digit of calendar year)

NNN Alphanumeric traceability code

YY Year code (last 2 digits of calendar year)
ww Week code (week of January 1 is week ‘01’)

*

@ Pb-free JEDEC designator for Matte Tin (Sn)

This package is Pb-free. The Pb-free JEDEC designator (€3))
can be found on the outer packaging for this package.

Note:

In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information.
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8-Lead Plastic Small Outline (3BX) - Narrow, 3.90 mm (.150 In.) Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Microchip Technology Drawing No. C04-00057-3BX Rev L Sheet 1 of 2
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8-Lead Plastic Small Outline (3BX) - Narrow, 3.90 mm (.150 In.) Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Number of Pins N 8
Pitch e 1.27 BSC
Overall Height A — — 1.75
Molded Package Thickness A2 1.25 — -
Standoff § A1 0.10 — 0.25
Overall Width E 6.00 BSC
Molded Package Width E1 3.90 BSC
Overall Length D 4.90 BSC
Chamfer (Optional) h 0.25 — 0.50
Foot Length L 0.40 — 1.27
Footprint L1 1.04 REF
Lead Thickness C 0.17 — 0.25
Lead Width b 0.31 — 0.51
Lead Bend Radius R 0.07 — -
Lead Bend Radius R1 0.07 — -
Foot Angle 0 0° — 8°
Mold Draft Angle 01 5° — 15°
Lead Angle 02 0° — —

Notes:

1. The Pin 1 visual index feature may vary, but it must be located within the hatched area.
2. § Significant Characteristic
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed 0.15mm per side.

4. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.
5. Datums A & B to be determined at Datum H.

Microchip Technology Drawing No. C04-00057-3BX Rev L Sheet 2 of 2
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8-Lead Plastic Small Outline (3BX) - Narrow, 3.90 mm (.150 In.) Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN

Units MILLIMETERS
Dimension Limits| ~ MIN_ | NOM | MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 5.40
Contact Pad Width (X8) X1 0.60
Contact Pad Length (X8) Y1 1.55

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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8-Lead Very Thin Plastic Dual Flat, No Lead Package (Q8B) - 3x3x1 mm Body [VDFN]
With 2.40x1.60 mm Exposed Pad and Stepped Wettable Flanks; Atmel Legacy YCL

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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8-Lead Very Thin Plastic Dual Flat, No Lead Package (Q8B) - 3x3x1 mm Body [VDFN]
With 2.40x1.60 mm Exposed Pad and Stepped Wettable Flanks; Atmel Legacy YCL

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

— A4
AN
\ PARTIALLY
PLATED
E3
SECTION A-A
Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Number of Terminals N 8
Pitch e 0.65 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.035 0.05
Terminal Thickness A3 0.203 REF
Overall Length D 3.00 BSC
Exposed Pad Length D2 230 | 240 | 250
Overall Width E 3.00 BSC
Exposed Pad Width E2 1.50 1.60 1.70
Terminal Width b 0.25 0.30 0.35
Terminal Length L 0.35 0.40 0.45
Terminal-to-Exposed-Pad K 0.20 - -
Wettable Flank Step Cut Depth A4 0.10 - 0.19
Wettable Flank Step Cut Width E3 - - 0.085

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated
3. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-21358 Rev D Sheet 2 of 2

DS20006075E-page 30 © 2018-2025 Microchip Technology Inc. and its subsidiaries



ATA663201/03/31/54

8-Lead Very Thin Plastic Dual Flat, No Lead Package (Q8B) - 3x3x1 mm Body [VDFN]
With 2.40x1.60 mm Exposed Pad and Stepped Wettable Flanks

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width X2 1.70
Optional Center Pad Length Y2 2.50
Contact Pad Spacing C 3.00
Contact Pad Width (X8) X1 0.35
Contact Pad Length (X8) Y1 0.80
Contact Pad to Center Pad (X8) G1 0.20
Contact Pad to Contact Pad (X6) G2 0.20
Pin 1 Index Chamfer CH 0.20
Thermal Via Diameter V 0.33
Thermal Via Pitch EV 1.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

2. For best soldering results, thermal vias, if used, should be filled or tented to avoid solder loss during
reflow process
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APPENDIX A: REVISION HISTORY

Revision E (August 2025)

* Updated Features section.
» Corrected Pin Function Table.

* Added Parameter 10.6.1 to Electrical
Characteristics table.

» Updated Package Outline Drawings in
Section 3.0, Packaging Information.

Revision D (April 2021)
The following is the list of modifications:

* The current LIN standards use the terminology
"Master" and "Slave”. The LIN standard groups
have decided that the terms "Commander" and
"Responder" will be used in the future. Added the
Note related to this on page 1.

* Updated Parameter 3.7 on page 17.
* Minor text updates.

Revision C (January 2021)

The following is the list of modifications:

» Updated the VDFN package drawing.

» Updated the Product Identification System
section.

* Minor text updates.

Revision B (January 2019)

The following is the list of modifications:

» Updated Parameter 1.4 on page 16.

* Updated the dynamic maximum rating of the VS
pin on page 15.

Revision A (October 2018)

+ Original release of this document.
* Minor text updates.

» This document replaces Atmel -
9337G-AUTO-09/16.
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, contact your local Microchip representative or sales office.

’ Examples:
PART NO. - XX x]™ X -XXX
_|_ ‘|’ ‘|' —|_ a) ATA663201-GBQW: ATA663201, 8-Lead VDFN,
. . . I Tape and Reel,
Device Package Tape an_d Reel Package_l?lref:tlves Qualification RoHS compliant package,
Option Classification Automotive Qualified
Device: ATA663201: 3.3V Voltage Regulator b) ATABE3203-GBQW: ?lﬁfi?,ﬁoé'eﬁﬁead VDFN,
ATA663203: 5V Voltage Regulator RoHS compliar,n package,
ATA663231:  LIN System Basis Chip, Automotive Qualified
including LIN Transceiver and 3.3V c) ATA663231-GBQW:  ATA663231, 8-Lead VDFN,
Voltage Regulator Tape and Reel,
ATAB63254:  LIN System Basis Chip, RoHS compliant package,
including LIN Transceiver and 5V Automotive Qualified
Voltage Regulator d) ATAG63254-GAQW: ATAB63254, 8-Lead SOIC,
Tape and Reel,
) _ RoHS compliant package,
Package: GA = 8leadSOIC Automotive Qualified
GB =  8-Lead VDFN
e) ATA663254-GBQW: ATA663254, 8-Lead VDFN,
Tape and Reel,
TapeandReel Q = 330 mm diameter Tape and Reel(") RoHS compliant package,
Option: Automotive Qualified
f) ATA663254-GAQW-VAO:ATA663254, 8-Lead SOIC,
Package W = Package is RoHS compliant ?) Tape and Reel,
Directives RoHS compliant package,
Classification: Automotive Qualified
g) ATA663254-GBQW-VAO: ATA663254, 8-Lead VDFN,
Qualification: VAO = Automotive Tape and Re,eL
blank=  Automoti RoHS compliant package,
ank= utomotive Automotive Qualified
) ) o ) ) h) ATA663231-GBQW-VAO:ATA663231, 8-Lead VDFN,
Note: All devices listed in this data sheet are Automotive qualified. Tape and Reel
Due to a new nomenclature, the automotive qualified devices will RoHS com Iia;1t ackage
receive the suffix -VAO in the future, but with regard to qualification, AutomotivepQuali?ied ge.
there is no difference between any of the devices listed in this data
Note 1: Tape and Reel identifier only appears in the
catalog part number description. This identifier is
used for ordering purposes and is not printed on
the device package. Check with your Microchip
Sales Office for package availability with the Tape
and Reel option.
2: RoHS compliant; maximum concentration value
of 0.09% (900 ppm) for Bromine (Br) and
Chlorine (Cl) and less than 0.15% (1500 ppm)
total Bromine (Br) and Chlorine (Cl) in any
homogeneous material. Maximum concentration
value of 0.09% (900 ppm) for Antimony (Sb) in
any homogeneous material.
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MICROCHIP INFORMATION

Trademarks

The “Microchip” name and logo, the “M” logo, and other names, logos, and brands are registered and unregistered
trademarks of Microchip Technology Incorporated or its affiliates and/or subsidiaries in the United States and/or other
countries (“Microchip Trademarks”). Information regarding Microchip Trademarks can be found at https://
www.microchip.com/en-us/about/legal-information/microchip-trademarks.

ISBN: 979-8-3371-1777-5

Legal Notice

This publication and the information herein may be used only with Microchip products, including to design, test, and
integrate Microchip products with your application. Use of this information in any other manner violates these terms.
Information regarding device applications is provided only for your convenience and may be superseded by updates. It
is your responsibility to ensure that your application meets with your specifications. Contact your local Microchip sales
office for additional support or, obtain additional support at www.microchip.com/en-us/support/design-help/client-
support-services.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS". MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTIES
OF NON-INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR PURPOSE, OR
WARRANTIES RELATED TO ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL, OR
CONSEQUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY KIND WHATSOEVER RELATED TO THE
INFORMATION OR ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN ADVISED OF THE
POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST EXTENT ALLOWED BY LAW,
MICROCHIP'S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION OR ITS USE
WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP FOR
THE INFORMATION.

Use of Microchip devices in life support and/or safety applications is entirely at the buyer's risk, and the buyer agrees
to defend, indemnify and hold harmless Microchip from any and all damages, claims, suits, or expenses resulting from
such use. No licenses are conveyed, implicitly or otherwise, under any Microchip intellectual property rights unless
otherwise stated.

Microchip Devices Code Protection Feature

Note the following details of the code protection feature on Microchip products:
» Microchip products meet the specifications contained in their particular Microchip Data Sheet.

» Microchip believes that its family of products is secure when used in the intended manner, within operating
specifications, and under normal conditions.

» Microchip values and aggressively protects its intellectual property rights. Attempts to breach the code protection
features of Microchip product is strictly prohibited and may violate the Digital Millennium Copyright Act.

» Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code. Code
protection does not mean that we are guaranteeing the product is “unbreakable”. Code protection is constantly
evolving. Microchip is committed to continuously improving the code protection features of our products.
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