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High-speed CAN transceiver with Standby mode



The TJA1042 high-speed CAN transceiver provides an interface between a Controller Area 
Network (CAN) protocol controller and the physical two-wire CAN bus. The transceiver is 
designed for high-speed CAN applications in the automotive industry, providing the differential
 transmit and receive capability to (a microcontroller with) a CAN protocol controller. 
It offers improved ElectroMagnetic Compatibility (EMC) and ElectroStatic Discharge (ESD) 
performance, and also features: 
●Ideal passive behavior to the CAN bus when the supply voltage is off 
● A very low-current Standby mode with bus wake-up capability 
● Variants with a VIO pin can be interfaced directly with microcontrollers with supply voltages 
from 3.3 V to 5 V.
The TJA1042 implements the CAN physical layer as defined in ISO 11898-2:2016 and SAE J2284
-1 to SAE J2284-5. This implementation enables reliable communication in the CAN FD fast 
phase at data rates up to 5 Mbit/s. 
These features make the TJA1042 an excellent choice for all types of HS-CAN networks, in 
nodes that require a low-power mode with wake-up capability via the CAN bus.
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Description

Applications

TJA1042T/1 

●

● Fully ISO 11898-2:2016, SAE J2284-1 to SAE J2284-
5 and SAE J1939-14 compliant 
● Timing guaranteed for data rates up to 5 Mbit/s in 
the CAN FD fast phase 
● Suitable for 12 V and 24 V systems 
● Low Electromagnetic Emission (EME) and high 
Electromagnetic Immunity (EMI), according to 
proposed EMC Standards IEC 62228-3 and SAE J2962-
2 
● Variants with a VIO pin allow for direct interfacing 
with 3.3 V to 5 V microcontrollers 
● SPLIT voltage output on TJA1042T for stabilizing 
the recessive bus level .
● Dark green product (halogen free and Restriction 
of Hazardous Substances (RoHS) compliant) 

automotive electronics

Pin Diagram

TJA1042T/3 Pin Diagram

 VIO



 

 

 

Pin description
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Block diagram

Figure 1 Functional Block Diagram
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Typical Application Circuit Diagram

Figure 2 Typical Applications of a 5V Microcontroller

Figure 3 Common-Mode Voltage Regulation Application 
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Maximum rated value(unless otherwise specified,TA=25°C

NOTE:

1. Equivalent to a 100pF capacitor discharging through a 1.5 kΩ resistor.
2. Equivalent to a 200pF capacitor discharging through a 0.75µH inductor and a 10Ω
resistor.
3. According to the junction temperature of "IEC-6077-1", another definition of TVJ is: TVJ=
Tamb P*Rth(  VJ-amb), where Rth(VJ-amb) is a fixed used to calculate T
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VJ, and the rated value of TVJ

limits the allowable combination of power dissipation (P) and ambient temperature (Tamb).
4. If the operating conditions the device exceed the maximum ratings mentioned above, 
permanent damage may be caused to the device. The above parameters are only the 
maximum values of the operating conditions, and we do not recommend the device 
outside this specification range. If the device operates under absolute maximum limit 
conditions for a long time, its stability may be affected.
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Electrical characteristics
Unless otherwise specified, all typical values are measured under the conditions of TA=25℃, VCC=5V, TVJ= -40~50℃, and RL=60Ω. 
All voltages are referenced to ground, and the positive current direction is flowing into the IC.
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Work Pattern

The TJA1042 has two operating modes, which can be selected via the STB pin. Table 1 provides 
detailed descriptions of these operating modes.

 

 

 

Electrical characteristics （Continue）

Unless otherwise specified, all typical values are measured under the conditions of TA=25℃, VCC=5V, TVJ= -40~50℃, and RL=60Ω. 
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All voltages are referenced to ground, and the positive current direction is flowing into the IC.

Functional Description
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Common-Mode Voltage Regulation Function

The SPLIT pin provides a 0.5VCC DC voltage regulator. It is only connected in normal mode. In 
standby mode, the SPL pin is floating. By connecting the SPLIT pin to the midpoint of the 
terminal load, the recessive common-mode voltage is stabilized. Due to the presence of 
unpowered transce on the bus, they have significant leakage current between the bus and 
ground, making the recessive bus voltage < 0.5VCC. The common-mode voltage regulation 
function will this recessive voltage to 0.5VCC. Therefore, no step will be generated on the 
common-mode signal when starting transmission, thereby ensuring the electromagnetic 
emission (EME).

Wake Up Function

In standby mode, the bus is monitored by a low-power differential comparator. Once the low-
power differential comparator detects a persistent bus voltage level lasting longer than tBUS

, pin RXD becomes low (low-level).

The STB control pin allows selection of two operating modes: normal mode and standby mode. 
Normal mode is selected by connecting pin STB to ground. Both the CAN driver and receiver 
operate fully normally, and CAN communication proceeds bidirectionally. tBUS Standby mode can
 be selected by setting the STB to a high level. Both the CAN driver and receiver are 
turned off to reduce system power consumption. The high level on pin STB activates the low-
power receiver and wake-up filter; when the low-power differential comparator detects an 
explicit bus level exceeding , pin RXD transitions to a low level.

When the TXD pin is continuously held low (level) due to a hardware or software error, the "
TXD dominant timeout" timer circuit prevents bus from entering a continuous dominant state 
(blocking all network communication). This timer is triggered by the falling edge of the TXD pin.
If the low level of the TXD lasts longer than the internal timer value (tdom), the transceiver will 
be disabled, forcing the bus into a recessive state. The timer is reset by the rising edge of the 
TX pin. The TXD dominant timeout time (tdom) defines the minimum allowed bit rate as 
40kBaud.

Overheating Detection

The output driver is protected against overheating. If the temperature exceeds 165°C, the 
output driver will be disabled until the temperature drops below the typical threshold of 165°
C and TXD becomes inactive, at which point it resumes operation. Thus, the output driver 
does not oscillate due to temperature fluctuations.

TXD Explicit Timeout Function
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Failure Protection Function

Order information
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Pin TXD provides a pull-up to Vcc, keeping it at a low level when not in use. Pin STB provides a 
pull-up to Vcc; when not used, it puts the transceiver into standby mode. If Vcc is powered down
, pins TXD, STB, and RXD remain floating to prevent reverse current flow through them.
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Package SOP8

第10/11页 Revison V1.1



Important statement:

●TUDI Semiconductor reserves the right to modify the product manual without prior notice! 
Before placing an order, customers need to confirm whether the obtained information is the 
latest version and verify the completeness of the relevant information.

●Any semi-guide product is subject to failure or malfunction under specified conditions. It is 
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor 
products for system design and whole machine manufacturing.And take the appropriate 
safety measures to avoid the potential in the risk of loss of personal injury or loss of property 
situation!

●TUDI Semiconductor products have not been licensed for life support, military, and 
aerospace applications,and therefore TUDI Semiconductor is not responsible for any 
consequences arising from the use of this product in these areas.

●If any or all TUDI Semiconductor products (including technical data, services) described or 
contained in this document are subject to any applicable local export control laws and 
regulations, they may not be exported without an export license from the relevant authorities 
in accordance with such laws.

●The specifications of any and all TUDI Semiconductor products described or contained in 
this document specify the performance, characteristics, and functionality of said products in 
their standalone state, but do not guarantee the performance, characteristics, and 
functionality of said products installed in Customer's products or equipment. In order to verify
 symptoms and conditions that cannot be evaluated in a standalone device, the Customer 
should ultimately evaluate and test the device installed in the Customer's product device.

●TUDI Semiconductor documentation is only allowed to be copied without any alteration of 
the content and with the relevant authorization.TUDI Semiconductor assumes no 
responsibility or liability for altered documents.

●TUDI Semiconductor is committed to becoming the preferred semiconductor brand for 
customers, and TUDI Semiconductor will strive to provide customers with better performance 
and better quallity products.
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