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Qualified

Features

« Fully compliant to ISO 11898-2:2016 and SAE J2284-4/-5
+ Loop delay symmetry for CAN FD data frames up to 5 Mbit/s

+ Very low electromagnetic emission (EME) allows the use without
additional common mode choke

« Excellent ESD robustness
« TxD timeout function

+ Very low CAN bus leakage current in power-down state

+ Overtemperature protection

« Protected against automotive transients according to ISO 7637 and SAE J2962-2
+ Receive-only mode and power-save mode

« Green Product (RoHS compliant)

Potential applications

+ Engine control units (ECU)

+ Electric power steering

« Transmission control units (TCUs)
« Chassis control modules

Product validation

Qualified for automotive applications. Product validation according to AEC-Q100.

Description

The TLE9350BSJ is a high speed CAN transceiver, used in HS CAN systems for automotive applications as well
as for industrial applications. It is designed to fulfill the requirements of 1SO 11898-2:2016 physical layer
specification as well as SAE J1939 and SAE J2284.

The TLE9350BSJ is available in a RoHS compliant, halogen free PG-DSO-8 package.

As an interface between the physical bus layer and the HS CAN protocol controller, the TLE9350BSJ is
designed to protect the microcontroller against interferences generated inside the network. A very high ESD

robustness and the optimized RF immunity allows the use in automotive applications without additional
protection devices, such as suppressor diodes or common mode chokes.
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Based on the high symmetry of the CANH and CANL output signals, the TLE9350BSJ provides a very low level
of electromagnetic emission (EME) within a wide frequency range. The TLE9350BSJ fulfills even stringent EMC
test limits without an additional external circuit, such as a common mode choke.

The optimized transmitter symmetry combined with the optimized delay symmetry of the receiver enables
the TLE9350BSJ to support CAN FD data frames. The device supports data transmission rates up to 5 Mbit/s,
depending on the size of the network and the inherent parasitic effects.

Fail-safe features, such as overtemperature protection, output current limitation or the TxD timeout feature
are designed to protect the TLE9350BSJ and the external circuitry from irreparable damage.

Type Package Marking
TLE9350BSJ PG-DSO-8 9350B
Datasheet 2 Rev. 1.0
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1 Block diagram
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Figure 1 Block diagram
Datasheet 5 Rev. 1.0
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2 Pin configuration

2.1 Pin assignment
TxD O 8 NEN
GND 2 7 CANH
Vee 3 6 CANL
RxD 4 5 NRM

Figure 2 Pin configuration

2.2 Pin definitions

Table 1 Pin definitions and functions

Pin No. | Symbol | Function

1 TxD Transmit data input;
Internal pull-up to V¢, "low" for dominant state.

GND Ground

3 Vee Transmitter supply voltage;
A decoupling capacitor of 1 uF to GND is recommended.

4 RxD Receive data output;
"Low" in dominant state.

5 NRM Not receive-only input;
Control input to select receive-only mode,
Internal pull-up to V¢, "low" for receive-only mode.

6 CANL | CAN bus low level I/0;

Bus level on the CANL input/output.
7 CANH | CAN bus high level I/0;

Bus level on the CANH input/output.
8 NEN Not enable input;

Internal pull-up to V;
"Low" for normal-operating mode or receive-only mode.

Datasheet 6 Rev. 1.0
2023-08-11
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3 General product characteristics
3.1 Absolute maximum ratings
Table 2 Absolute maximum ratings voltages, currents and temperatures®)

All voltages with respect to ground; positive current flowing into pin;
(unless otherwise specified)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Voltages

Transmitter supply voltage Vee -0.3 |- 6.0 % - P_7.1.1

CANH and CANL DCvoltage | Viann -40 - 40 v - P_7.1.3

versus GND

Differential voltage between | Veay pie -40 - 40 v - P_7.1.4

CANH and CANL

Voltage at the digital input Viax_1o -0.3 - 6.0 \% - P_7.1.5

pins:

NEN, NRM, TxD

Voltage at the digital output | Viyax ryo -0.3 |- Vec 0.3 |V - P_7.19

pin:

RxD

Currents

RxD output current Ins -5 - 5 mA |- P_7.1.6

Temperatures

Junction temperature T, -40 - 150 °C |- P_7.1.7

Storage temperature T -55 - 150 °C |- P_7.1.8

ESD immunity

ESD robustness at CANH, Vesp_nem_can | -10 - 10 KV |HBM; P_7.1.10

CANL versus GND (100 pF via 1.5 kQ)?

ESD robustnessat all other Vesp nem aLL |2 - 2 kv |HBM; P_7.1.11

pins (100 pF via 1.5 kQ)?

ESD robustness at corner pins | Vesp cpm cp |-750 |- 750 \Y com® P_7.1.14

ESD immunity atany other  |Vesp com | =500 |- 500 v | com? P_7.1.12

pins

1) Not subject to production test, specified by design.
2) Human body model (HBM) robustness according to AE - Q100-002.

3) Charge device model (CDM) robustness according to AEC - Q100-011 Rev-D; voltage level refers to test condition (TC)
mentioned in the standard.

Note: Latchup robustness: class Il according to AEC - Q100-04.

Datasheet 7 Rev. 1.0
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3.2 Functional range

Table 3 Functional range

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Supply voltages
Transmitter supply voltage ‘VCC 4.5 ‘— ‘5.5 ‘V ‘— ‘P_?.z.l

Thermal parameters

Junction temperature ‘TJ ‘-40 ‘— ‘150 °C ‘1) ‘P_7.2.3

1) Not subject to production test, specified by design.

Note: Within the functional range the IC operates as described in the circuit description. The electrical
characteristics are specified within the conditions given in the related electrical characteristics
table.

3.3 Thermal resistance

Note: This thermal data was generated in accordance with JEDEC JESD51 standards. For more

information, please visit www.jedec.org.

Table 4 Thermal resistance?
Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Thermal resistance
Junction to ambient Rinua_psos | - 120 |- K/w |2 P_7.3.2
PG-DSO-8
Thermal shutdown (junction temperature)
Thermal shutdown temperature, Tisp 170 180 [190 |°C temperature P_7.3.3
rising falling: minimum
150°C
Thermal shutdown hysteresis AT 5 10 20 K - P_7.3.4

1) Not subject to production test, specified by design

2) Specified Ry, 4 value is according to JEDEC JESD51-2,-7 at natural convection on FR4 2s2p board. The product was
simulated on a 76.2 x 114.3 x 1.5 mm? board with two inner copper layers (2 x 70pum Cu, 2 x 35um Cu).

Datasheet 8 Rev. 1.0
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4 High speed CAN functional description

HS CAN is a serial bus system that connects microcontrollers, sensors and actuators for real-time control
applications. 1SO 11898 describes the use of the Controller Area Network (CAN) within road vehicles.
According to the 7-layer OSI reference model the physical layer of a HS CAN bus system specifies the data
transmission from one CAN node to all other CAN nodes available within the network. The physical layer
specification of a CAN bus system includes all electrical specifications of a CAN. The CAN transceiver is part of
the physical layer specification.

4.1 High speed CAN physical layer
A
™D Voc =  Transmitter supply voltage
- ——Vee-— e e o e e TxD =  Transmit data input from
the microcontroller
RxD = Receive data output to
the microcontroller
CANH = Bus level on the CANH
> input/output
t CANL=  Buslevel on the CANL
input/output
CANH 4 Voir = Differential voltage
between CANH and CANL
CANL \ Vit = Voann — Veant
>
t
A
Vit

~~-1tr-----rr----t1-"7-"-"7T-"-""N0"-~""-""""""1r-——""""""""|-"—""""""-

-+--+-------————— - —— = “dominant” receiver threshold
-+---+---t---—-———— - — = “recessive” receiver threshold
>
t
A
RxD |
Ve«
1
|
|
|
|
|
|
1 1 1 >
| tLoop ! tLoop ! t
1 1 1
Figure 3 High speed CAN bus signals and logic signals
Datasheet 9 Rev. 1.0
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The TLE9350BSJ operates as an interface between the CAN controller and the physical bus medium. AHS CAN
is a two wire differential network which allows data transmission rates up to 5 Mbit/s. The characteristics for
a HS CAN are the two signal states on the CAN bus: dominant and recessive (see Figure 3).

The CANH and CANL pins are the interface to the CAN bus and both pins operate as an input and output
simultaneously. The RxD and TxD pins are the interface to the microcontroller. The pin TxD is the serial data
input from the CAN controller, the RxD pin is the serial data output to the CAN controller. As shown in Figure 1,
the TLE9350BSJ includes a receiver and a transmitter unit, allowing the transceiver to send data to the bus
medium and monitor the data from the bus medium at the same time. The TLE9350BSJ converts the serial
data stream which is available on the transmit data input TxD, into a differential output signal on the CAN bus,
provided by the CANH and CANL pins. The receiver stage of the TLE9350BSJ monitors the data on the CAN bus
and converts them to a serial, single-ended signal on the RxD output pin. A "low" signal on the TxD pin creates
adominant signal on the CAN bus, followed by a logical "low" signal on the RxD pin (see Figure 3). The feature
of broadcasting data to the CAN bus and listening to the data traffic on the CAN bus simultaneously is essential
to support the bit-to-bit arbitration within CAN.

ISO 11898-2:2016 specifies the voltage levels for HS CAN transceivers. Whether a data bit is dominant or
recessive depends on the voltage difference between the CANH and CANL pins (Vi = Veann - Veanl)-

To transmit a dominant signal to the CAN bus the amplitude of the differential signal V4 is higher than or
equalto 1.5 V. Toreceive a recessive signal from the CAN bus the amplitude of the differential Vj; is lower than
orequalto0.5V.

In partially-supplied high speed CAN network, the bus nodes of one common network have different power
supply conditions. Some nodes are connected to the power supply, while other nodes are disconnected from
the power supply and in power-down state. Regardless of whether the CAN bus subscriber is supplied or not,
each subscriber connected to the common bus media must not interfere with the communication. The
TLE9350BSJ is designed to support partially-supplied networks. In power-down state, the receiver input
resistors are switched off and the transceiver input has a high resistance.

For permanently supplied ECUs, the HS CAN transceiver TLE9350BSJ provides a power-save mode. In power-
save mode, the power consumption of the TLE9350BSJ is optimized to a minimum

The voltage level on the digital input TxD and the digital output RxD is determined by the power supply level
at the V.. pin. Depending on the voltage level at the V. pin, the signal levels on the logic pins (STB, TxD and
RxD) are compatible with microcontrollers having a 5V 1/0 supply.

Datasheet 10 Rev. 1.0
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5 Modes of operation

The TLE9350BSJ supports the following modes of operation):
+ Normal-operating mode

+ Power-save mode

+ Receive-only mode

The mode selection input pin NEN and NRM triggers mode changes. An undervoltage event on the supply V.
powers down the device.

di

Normal- N NEN =0

operating AND
Mode NRM = 1

NEN =0 AND

AND tmode €Xpired
NRM =0
AND
tmode €XpIred
Receive-only
Mode
NEN =0
NEN =1
Any Mode AND AND
, NRM = 1 A
tmode explred AND
Vee < Vee wv tmode €Xpired

mode NEN = 1 NEN =0

AND AND
tmode €Xpired NRM =0

Vee > Voo uy for at e o7 AND

Power-down least teon Power-save tmode €XPired
State Mode

Figure 4 Mode state diagram

5.1 Normal-operating mode
In normal-operating mode all functions of the device are available and the device is fully functional. Data can
be received from the HS CAN bus as well as transmitted to the HS CAN bus.

« Thetransmitter is enabled and drives the serial data stream on the TxD input pin to the bus pins CANH and
CANL.

+ Thereceiveris enabled and converts the signal from the bus to a serial data stream on the RxD output pin.
« The bus biasing is connected to Vi/2 for Ve > Vee 4y

« The TxD timeout function is enabled (see Chapter 6.4).

+ The overtemperature protection is enabled (see Chapter 6.6).

+ Theundervoltage detection on V. is enabled (see Chapter 6.3).

The device enters normal-operating mode by setting the mode selection pins NEN to "low" and NRM to "high"
, see Figure 4. Normal-operating mode can be entered if the device supply V. is higher than V. . The device

enters normal-operating mode after t,, 4, €xpires.

Note: Ifthe device recognizes a recessive signal on the TxD input pin during a mode change from any mode

to normal-operating mode, then it enables the transmit path after the mode change.

Datasheet 11 Rev. 1.0
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If the device recognizes a dominant signal on the TxD input pin during a mode change to normal-
operating mode, then it keeps the transmit path disabled and it blocks the dominant signal in order
to not disturb the bus communication . As soon as the device recognizes a recessive signal on the TxD
input pin, it enables the transmit path again.

5.2 Receive-only mode

In receive-only mode the transmitter is disabled and the receiver is enabled. The TLE9350BSJ can receive data
from the HS CAN bus, but cannot transmit data to the HS CAN bus.

« Thetransmitter is disabled and the data available on the TxD input is blocked.

+ Thereceiverisenabled and converts the signal from the bus to a serial data stream on the RxD output pin.
+ The bus biasing is connected to V(¢/2 for Ve > Vee .

+ The TxD timeout function is disabled.

« Theundervoltage detection on V. is enabled (see Chapter 6.3).

If the mode selection pin NRM is set to "low" while NEN is set to "low", then the TLE9350BSJ enters receive-
only. Vcc must be higher than V. ,, as a prerequisite to enter receive-only mode. The device enters receive-

only mode after t, 4 €Xpires.

5.3 Power-save mode

In power-save mode the transmitter and receiver are disabled. (see also Figure 4):
« Thetransmitter is disabled and the data available on the TxD input is blocked.
+ Thereceiveris disabled and the data available on the bus is blocked.

« The RxD output pin is permanently set to logical "high".

+ Thebus biasing is connected to high impedance.

« The NEN and NRM input pins are active and change the mode of operation to normal-operating mode or
receive-only mode.

« The overtemperature protection is disabled.
+ Theundervoltage detection on V. is enabled.

Power-save mode can be entered from normal-operating mode or receive-only mode by setting the NEN pin
to logical "high". The device enters this mode after t,,, .4, €xpires or after the period of tp,y when coming from
power-down state.

5.4 Power-down State

If the supply voltage V¢ < V¢ v, thenthe device powers down independently of Independent of NRM and NEN
input pins (see Figure 5). In power-down state all functions of the device are disabled and the device is
switched off. The input resistors of the receiver are disconnected. The CANH and CANL bus interface of the
device is floating and acts as a high impedance input with a very low leakage current. The high impedance
input does notinfluence the recessive level of the CAN and allows an optimized EME performance of the entire
network. In power-down state the transceiver is an invisible node to the bus. t,,, must expire as a prerequisite
for the device to exit power-down state.

+ The transmitter and receiver are disabled.

+ The bus biasing is connected to high impedance.
+ The TxD timeout function is disabled.

« The overtemperature protection is disabled.

+ Theundervoltage detection on V. is enabled .

Datasheet 12 Rev. 1.0
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A
Vee
~ hysteresis /0
Vee w ——- N4~ A |
tron
| >
‘ t
Any Mode of Operation Power-down State Any Mode of Operation
Figure 5 Power-down and power-up behavior and V.
Datasheet 13 Rev. 1.0
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6 Fail safe functions

6.1 Short circuit protection

The CANH and CANL bus outputs are short circuit proof to GND and short circuit proof to a supply voltage. The
current limiting circuit is designed to protect the transceiver from damage. If the device heats up due to a
continuous short on the CANH or CANL, then the internal overtemperature protection switches off the bus
transmitter.

6.2 Unconnected logic pins

All logic input pins have an internal pull-up resistor to V.. If the V. supply is active and the logical pins are
open, the device enters the power-save mode by default.

6.3 V.c undervoltage

If the transceiver supply is in undervoltage condition V. < V¢, then the device switches to power down
mode (see Figure 5).

6.4 TxD timeout feature

The TxD timeout feature protects the CAN bus against permanent blocking in case the logical signal on the TxD
pin is continuously "low". A continuous "low" signal on the TxD pin might have its root cause in a locked-up
microcontroller or in a short circuit on the printed circuit board, for example.

In normal-operating mode, a "low" signal on the TxD pin for the time t > t;,, enables the TxD timeout feature
and the device disables the transmitter (see Figure 6). The receiver is still active and the device continues to
monitor data on the bus via the RxD output pin.

TxD

MU

TxD time-out / TxD time—out released

ipigiy!

t

—— t>tp —— P
CANH
CANL

[
>

Lr

v

Figure 6 TxD timeout function

Figure 6 shows how the transmitter is deactivated and activated again. A permanent "low" signal on the TxD
input pin activates the TxD timeout and deactivates the transmitter. To release the transmitter after a TxD
timeout event, the device requires a signal change on the TxD input pin from "low" to "high".

Datasheet 14 Rev. 1.0
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6.5 Delay time for mode change

The device changes the mode of operation within the time window t,, 4. During the mode change from
power-save mode to non-low power mode the device sets the RxD output "high" permanently, so it does not
reflect the status on the CANH and CANL input pins.

After the mode change is completed, the device releases the RxD output pin.

6.6 Overtemperature protection

The TLE9350BSJ has an integrated overtemperature detection, which is designed to protect the device
against thermal overstress of the transmitter. The overtemperature protection is only active in normal-
operating mode. In case of an overtemperature condition, the temperature sensor disables the transmitter
while the transceiver remains in normal-operating mode. After the device cools down it enables the
transmitter again (see Figure 7). A hysteresis is implemented within the temperature sensor.

TJSD (shut down temperature)

A cool down
I N \

y

switch-on transmitter

\ 4

CANH

iyt ipigiyiy

TxD — —

v

RxD —

v

—

Figure 7 Overtemperature protection
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7 Electrical characteristics

7.1 Power supply interface

7.1.1 Electrical characteristics current consumption
Table5 Electrical characteristics current consumption

4.5V <V <55V; R =600;-40°C <T;<150°C; all voltages with respect to ground; positive current flowinginto
pin; unless otherwise specified.

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

Current consumption at Ve |/lec g - 1.4 4 mA | Vip=Veo P_8.1.1
normal-operating mode, Vien=0V;

recessive state Virm = Ve

Veann = Veant = Vec/2

Current consumption at Ve |lec p - 34 48 MA | Vip=Ven=0V; P_8.1.2
normal-operating mode, Virm = Vee

dominant state

Current consumptionatVee | lecpsmy - 5 20 HA Voo = Vien = Varw = Ve |P_8.1.4
power-save mode

Current consumption at Ve | lecrom) - 1.5 2.5 MA | Vygm = Vaen =0V, P_8.1.9
receive-only mode

Datasheet 16 Rev. 1.0
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7.1.2 Electrical characteristics undervoltage detection

Table 6 Electrical characteristics undervoltage detection

4.5V <V <5.5V; R =60Q;-40°C<T,;<150°C; all voltages with respect to ground; positive current flowing
into pin; unless otherwise specified.

Parameter Symbol Values Unit |Noteor Number
Min. Typ. |Max. Test Condition

Vcc undervoltage threshold Vee wy 3.8 4.2 4.5 % see Figure 5 P_8.1.11

Vec undervoltage filtertime | tycc yy fier |4 6 10 us Usee P_8.1.13

Vcc delay time power-up toon - 40 280 |ps U see Figure 5 P_8.1.19

1) Not subject to production test, specified by design.

Datasheet 17 Rev. 1.0
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7.2 Electrical characteristics CAN controller interface

Table 7 Electrical characteristics CAN controller interface

4.5V<V<55V; R =60Q;-40°C<T,<150°C; all voltages with respect to ground; positive current flowing
into pin; unless otherwise specified.

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Receiver output RxD
"High" level output current | /5,p - 25 |1 mA | Vpyp = Ve -0.4V; P_8.2.1
Vpig<0.5V
"Low" level output current lreo. L 1 2.5 - mA | Vpp=0.4V; P_8.2.2
Vi > 0.9V
Transmission input TxD
"High" level input voltage Vivo, H 0.7x |- 6.0 % recessive state P_8.2.3
VCC
"Low" level input voltage Vieo L -0.3 |- 03x |V dominant state P_8.2.4
VCC
Internal pull-up resistor TxD  |Rq,p 35 55 70 kQ |- P_8.2.7
Input capacitance Cro - - 10 |pF |Y P_8.2.8
TxD permanent dominant treo 1 2.3 4 ms | normal-operating P_8.2.9
timeout mode
NRM and NEN input
"High" level input voltage Virm_ynen, |0-7% | = 6.0 v - P_8.2.13
H VCC
"Low" level input voltage Virm_nen_ |03 |- 03x |V - P_8.2.14
L VCC
Internal pull-up resistor NRM, |Rygumen |35 55 70 kQ |- P_8.2.16
NEN input
Input capacitance Conrminen) | - - 10 |pF |Y P_8.2.20

1) Not subject to production test, specified by design.

Datasheet 18 Rev. 1.0
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7.3 Electrical characteristics receiver

Table 8 Electrical characteristics receiver

4.5V<V<55V; R =60Q;-40°C<T,<150°C; all voltages with respect to ground; positive current flowing
into pin; unless otherwise specified.

Parameter Symbol Values Unit | Note or Test Condition |Number
Min. | Typ. | Max.
Differential range dominant | Vpigt p Range 09 |- 80 |V V12VsVyps12V P_8.3.3
normal-operating mode
Differential range recessive | Vpigt g Range -3.0 |- 05 |V V.12V Vygs12V P_8.3.5
normal-operating mode
Common mode range CMR -12 |- 12 |V - P_8.3.11
Single ended internal Rean wo Rean L |6 40 |50 |kQ |Yrecessive state; P_8.3.12
resistance 2V=Veaww=sT7V;
Differential internal resistance | Ry 12 180 [100 [kQ |Yrecessive state; P_8.3.14
2V VeausTV;
2V Ve STV
Input resistance deviation AR, 2 |- 2 % | Y recessive state; P_8.3.16
between CANH and CANL Veann = Vean =5V
Input capacitance CANH, G - |- |40 |pF |Y?recessive state; P_8.3.17
CANL versus GND normal-operating mode
Differential input capacitance | C, i - 4 20 |pF | Y recessive state; P_8.3.18
normal-operating mode

1) Not subject to production test, specified by design.
2) S2P-Method; f=10 MHz.
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7.4 Electrical characteristics transmitter

Table9 Electrical characteristics transmitter

4.5V<V<55V; R =60Q;-40°C<T,<150°C; all voltages with respect to ground; positive current flowing
into pin; unless otherwise specified.

Parameter Symbol Values Unit |Noteor Number
Min. Typ. |Max. Test Condition
CANL, CANH recessive VeanLn 20 (25 |30 |V |Vip=Veo P_8.4.1
output voltage no load
normal-operating mode
CANH, CANL recessive Voitr R nm= | -50 -10 50 mV | Voo = Ve P_8.4.2
output voltage difference Vean - no load
normal-operating mode Veant
CANL dominant Veant 0.5 1.5 225 |V Vi =0V; P_8.4.3
output voltage 50Q<R <65Q
normal-operating mode
CANH dominant Veann 275 |34 4.5 % Vi =0V; P_8.4.4
output voltage 50Q<R <65Q
normal-operating mode
Differential voltage dominant |Vp oy | 1.5 1.9 2.5 v Vip=0V; P_8.4.5
normal-operating mode 50Q<R <65Q
Viies = Veann - Veant 4.75V < V. <5.25V
Differential voltage dominant |V gyr g | 1.4 1.9 33 |V Vio=0V; P_8.4.6
extended bus load 45Q<R <70Q
normal-operating mode 4,75V <V <5.25V
Differential voltage dominant | Vpi¢ pexr g | 1.5 35 5.0 v Vv, =0V, P_8.4.7
high extended bus load R, =22400Q;
normal-operating mode static behavior
4,75V < Ve <5.25V
Driver symmetry (Ve = Voym 09x [1.0x |1lx |V V2 =4.7nF P_8.4.10
Veann + Veand) Ve Ve Ve
CANL short circuit current leantsc 115 (90 115 |[mA  [Y-3V <V o <18V; | P_8.4.11
t<trps
Vi =0V
CANH short circuit current leannsc -115 |-90 115 |mA  |Y-3<Vunsho <18V; |P_8.4.13
t < tryp; Vo =0V
Leakage current, CANH leanm,k -5 1 5 MA V=0V, P_8.4.19
OV <Veuuys5Y;
Veann = Veant
Leakage current, CANL leant ik -5 1 5 HA V=0V, P_8.4.20
OV<Vy <5V,
Veann = Veant
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Table 9 Electrical characteristics transmitter (Continued)

4.5V <V <55V; R =60Q;-40°C<T;<150°C; all voltages with respect to ground; positive current flowing
into pin; unless otherwise specified.

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
CANH, CANL outputvoltage | Vyi siope ra |~ 42 70 V/us | 30% to 70% of P_8.4.21
difference slope, recessive to measured differential
dominant bus voltage,
C,=100 pF,R, =60 Q,
475V <V, <525V
CANH, CANL outputvoltage | Vi giope ar |-70 |42 |- V/us |Y70% to 30% of P_8.4.22
difference slope, dominant to measured differential
recessive bus voltage,
C,=100 pF, R, =60 Q,
475V <V <525V

1) Not subject to production test, specified by design.

2) Vgywisobserved duringdominant and recessive state and also during the transition from dominant to recessive state
and vice versa, while TxD is stimulated by a square wave signal with a frequency of 1 MHz .
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7.5 Electrical characteristics dynamic transceiver parameters

Table 10 Electrical characteristics dynamic transceiver parameters

4.5V<V<55V; R =60Q;-40°C<T,<150°C; all voltages with respect to ground; positive current flowing
into pin; unless otherwise specified.

Parameter Symbol Values Unit |Noteor Number
Min. Typ. |Max. Test Condition

Propagation delay tLoop 80 150 (235 |ns C, =0 pF, P_8.5.1
TxD-to-RxD C, =100 pF,

Crep = 15 pF;

(see Figure 9)
Propagation delay tLoop_ 150 80 180 (330 |ns C, =0 pF, P_8.5.2
increased load C, =100 pF,
TxD-to-RxD Cryp = 15 pF,

R =150Q%Y
Propagation delay taw. T 30 70 140 |ns C, =0 pF, P_8.5.3
TxD to bus C, =100 pF,
"low" to dominant Crop = 15 pF;

(see Figure 9)
Propagation delay tag) T 30 90 140 |ns |C,=0pF, P_8.5.4
TxD to bus C, =100 pF,
"high" to recessive Crop = 15 pF;

(see Figure 9)
Propagation delay taw. R 30 90 140 |ns | Cgyp=15pF, P_8.5.5
bus to RxD
dominant to "low" Independent of tg;;

(see Figure 9)
Propagation delay taw) R 30 100 |140 |ns  |Cgp=15pF, P_8.5.6
bus to RxD
recessive to "high" Independent of tg;;

(see Figure 9)
Delay times
Delay time for mode change | tyo4e ’ - ’ 12 ’ 20 ’ s ‘ 1 P_8.5.7
CAN FD characteristics
Received recessive bitwidthat | tg;pp) ov |420  [450  |520 |ns C, =100 pF; P_8.5.13
2 Mbit/s Crup = 15 pF;

tgit = 500 ns;

see Figure 10
Received recessive bitwidthat | tg;pup) 5w | 120|150 220 |ns C, =100 pF; P_8.5.14
5 Mbit/s Crxp = 15 PF;

tg; =200 ns;

see Figure 10
Transmitted recessive bit teiteus) ov |455 |470  |510 |ns C, =100 pF; P_8.5.15
width at 2 Mbit/s Crop = 15 pF;

tg; = 500 ns;

see Figure 10
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Table 10 Electrical characteristics dynamic transceiver parameters (Continued)

4.5V <V <55V; R =60Q;-40°C<T;<150°C; all voltages with respect to ground; positive current flowing
into pin; unless otherwise specified.

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

Transmitted recessive bit teitgus) sm | 155 |170 210 |ns C, =100 pF; P_8.5.16
width at 5 Mbit/s Crup = 15 pF;

tgi: =200 ns;

see Figure 10
Receiver timing symmetry at | Atze oy -45 -23 15 ns C, =100 pF; P_8.5.17
2 Mbit/s Crup = 15 pF;
Atrec_om = tait(ren)_2m ~ Lait(Bus)_2m tgic = 500 ns;

475V <V <525V,
see Figure 10

Receiver timing symmetry at | Aty sy -45 -23 15 ns C, =100 pF; P_8.5.18
5 Mbit/s ) Coup = 15 F;

tgi = 200 ns;

4.75V <V <5.25V;
see Figure 10

Atrec sm = tait(ren) 5m - Lait(Bus)_5M

1) Not subject to production test, specified by design.
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7.6 Diagrams
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8 Application information

8.1 ESD robustness according to IEC 61000-4-2

Tests for ESD robustness according to IEC 61000-4-2 Gun test (150 pF, 330 Q) have been performed. The results
and test conditions are available in a separate test report.

Table 11 ESD robustness according to IEC 61000-4-2

Performed test Result | Unit |Remarks
Electrostatic discharge voltage at pin CANH and CANL versus GND >+8 kv |V positive pulse
Electrostatic discharge voltage at pin CANH and CANL versus GND <-8 kv | Y negative pulse

1) Not subject to production test. ESD susceptibility "ESD GUN" according to GIFT/ICT paper: "EMC Evaluation of CAN
Transceivers, version IEC TS62228", section 4.3. (DIN EN61000-4-2)
Tested by external test facility (IBEE Zwickau).

8.2 Application example
Veat
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CANH  CANL en GND I o— |
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example ECU design

Figure1l Application circuit
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8.3 Further application information

For further information you may visit: https://www.infineon.com/automotive-transceiver
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9 Package information
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1) Does not include plastic or metal protrusion of 0.25 Max. per side
2) Does not include dambar protrusion of 0.1 Max. per side

All dimensions are in units mm
The drawing is in compliance with ISO 128-30, Projection Method 1 [—67@—]

Index Marking

Figure12 PG-DSO-8

Green Product (RoHS compliant)

To meet the world-wide customer requirements for environmentally friendly products and to be compliant
with government regulations the device is available as a green product. Green products are RoHS-Compliant
(i.e. Pb-free finish on leads and suitable for Pb-free soldering according to IPC/JEDEC J-STD-020).

Further information on packages

https://www.infineon.com/packages

Datasheet 28 Rev. 1.0
2023-08-11



TLE9350BSJ
High speed CAN FD transceiver

(infineon

10 Revision history

Revision | Date Changes

1.0 2023-08-11 | Datasheet created

Datasheet 29 Rev. 1.0

2023-08-11



Trademarks

All referenced product or service names and trademarks are the property of their respective owners.

Edition 2023-08-11
Published by

Infineon Technologies AG
81726 Munich, Germany

© 2023 Infineon Technologies AG.
AllRights Reserved.

Do you have a question about any
aspect of this document?

Email: erratum@infineon.com

Document reference
Z8F80194901

IMPORTANT NOTICE

The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics ("Beschaffenheitsgarantie").

With respect to any examples, hints or any typical
values stated herein and/or any information regarding
the application of the product, Infineon Technologies
hereby disclaims any and all warranties and liabilities
of any kind, including without limitation warranties of
non-infringement of intellectual property rights of any
third party.

In addition, any information given in this document is
subject to customer's compliance with its obligations
stated in this document and any applicable legal
requirements, norms and standards concerning
customer's products and any use of the product of
Infineon Technologies in customer's applications.
The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer's technical departments to
evaluate the suitability of the product for the intended
application and the completeness of the product
information given in this document with respect to
such application.

For further information on technology, delivery terms
and conditions and prices, please contact the nearest
Infineon Technologies Office (www.infineon.com).

WARNINGS

Due to technical requirements products may contain
dangerous substances. For information on the types
in question please contact your nearest Infineon
Technologies office.

Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon Technologies,
Infineon Technologies’ products may not be used in
any applications where a failure of the product or any
consequences of the use thereof can reasonably be
expected to result in personal injury.



