
DATA SHEET
www.onsemi.com

©  Semiconductor Components Industries, LLC, 2016

September, 2024 − Rev. 5
1 Publication Order Number:

NCV7381/D

FlexRay� Transceiver,
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NCV7381
NCV7381 is a single−channel FlexRay bus driver compliant with

the FlexRay Electrical Physical Layer Specification Rev. 3.0.1,
capable of communicating at speeds of up to 10 Mbit/s. It provides
differential transmit and receive capability between a wired FlexRay
communication medium on one side and a protocol controller and
a host on the other side.

NCV7381 mode control functionality is optimized for nodes
permanently connected to car battery.

It offers excellent EMC and ESD performance.

KEY FEATURES
General
• Compliant with FlexRay Electrical Physical Layer Specification

Rev 3.0.1
• FlexRay Transmitter and Receiver in Normal−power Modes for

Communication up to 10 Mbit/s
• Support of 60 ns Bit Time

• FlexRay Low−power Mode Receiver for Remote Wakeup DetectionCC
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See detailed ordering and shipping information in the package
dimensions section on page 21 of this data sheet.
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Figure 4. Timing Diagram of Operating Modes Control by the STBN and EN Pins
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Internal Flags
The NCV7381 control logic uses a number of internal flags (i.e. one−bit memories) reflecting important conditions or events.

Table 3 summarizes the individual flags and the conditions that lead to a set or reset of the flags.

Table 3. INTERNAL FLAGS

Flag Set Condition Reset Condition Comment

Local
Wakeup

Low level detected on WAKE pin in a low
power mode

Low power mode is entered

Remote
Wakeup

Remote wakeup detected on the bus in a
low power mode

Low power mode is entered

Wakeup Local Wakeup flag changes to set
or
Remote Wakeup flag changes to set

Normal mode is entered
or
Low power mode is entered
or
Any under voltage flag becomes set

Power on Internal power supply of the chip becomes
sufficient for the operation of the control logic

Normal mode is entered

Thermal
Warning

Junction temperature is higher than Tjw
(typ. 140°C) in a normal power mode
and
VBAT is not in under voltage

(Junction temperature is below Tjw in
a normal power mode
or
the status register is read in a low power
mode)
and
VBAT is not in under voltage

The thermal warning
flag has no influence
on the bus driver
function

Thermal
Shutdown

Junction temperature is higher than Tjsd
(typ. 165°C) in a normal power mode
and
VBAT is not in under voltage

Junction temperature is below Tjsd in
a normal power mode
and
falling edge on TxEN
and
VBAT is not in under voltage

The transmitter is
disabled as long as
the thermal shut-
down flag is set

TxEN
Timeout

TxEN is Low for longer than dBDTxAct-
iveMax (typ. 1.5 ms) and bus driver is in
Normal mode

TxEN is High or Normal mode is left The transmitter is
disabled as long as
the timeout flag is set

Bus Error Transmitter is enabled
and
Data on bus are different from TxD signal
(sampled after each TXD edge)

(Transmitter is enabled
and
Data on bus are identical to TxD signal)
or
Transmitter is disabled

The bus error flag
has no influence on
the bus driver func-
tion

VBAT Under
voltage

VBAT is below the under voltage threshold
for longer than dBDUVVBAT

VBAT is above the under voltage threshold
for longer than dBDRVBAT
or
Wake flag becomes set

VCC Under
voltage

VCC is below the under voltage threshold for
longer than dBDUVVCC

VCC is above the under voltage threshold
for longer than dBDRVCC
or
Wake flag becomes set

VIO Under
voltage

VIO is below the under voltage threshold for
longer than dUVIO

VIO is above the under voltage threshold for
longer than dBDRVIO
or
Wake flag becomes set

Error Any of the following status bits is set:
• Bus error
• Thermal Warning
• Thermal Shutdown
• TxEN Timeout
• VBAT Under voltage
• VCC Under voltage
• VIO Under voltage

All of the following status bits are reset:
• Bus error
• Thermal Warning
• Thermal Shutdown
• TxEN Timeout
• VBAT Under voltage
• VCC Under voltage
• VIO Under voltage
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Operating Mode Changes Caused by Internal Flags
Changes of some internal flags described in Table 3 can

force an operating mode transition complementing or
overruling the operating mode control by the digital inputs
STBN and EN which is shown in Figure 3:
• Setting the VBAT or VIO under−voltage flag causes a

transition to the Sleep mode
• Setting the VCC under−voltage flag, while the bus driver

is not in Sleep, causes a transition to the Standby mode
• Reset of the Under−voltage flag (i.e. recovery from

under−voltage) re−enables the control of the chip by
digital inputs STBN and EN.

• Setting of the Wake flag causes the reset of all
under−voltage flags and the NCV7381 transitions to the
Standby mode. The reset of the under−voltage flags
allows the external power supplies to stabilize properly
if, for example, they were previously switched off
during Sleep mode.

FlexRay Bus Driver
NCV7381 contains a fully−featured FlexRay bus driver

compliant with Electrical Physical Layer Specification Rev.
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Bus Guardian Interface
The interface consists of the BGE digital input signal

allowing a Bus Guardian unit to disable the transmitter and
of the RxEN digital output signal used to signal whether the
communication signal is Idle or not.

Bus Driver Voltage Regulator Control
NCV7381 provides a high−voltage output pin INH which

can be used to control an external voltage regulator (see
Figure 2). The pin INH is driven by a switch to VBAT supply.
In Normal, Receive−only, Standby and Go−
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ERRN Pin and Status Register
Provided VIO supply is present together with either VBAT

or VCC, the digital output ERRN indicates the state of the
internal “Error” flag when in Normal mode and the state of
the internal “Wake” flag when in Standby, Go−to−Sleep or
Sleep. In Receive−only mode ERRN indicates either the

state of the internal “Error” or the wakeup source (See
Table 6).

The polarity of the indication is reversed – ERRN pin is
pulled Low when the “Error” flag is set. The signaling on pin
ERRN functions in all operating modes.

Table 6. SIGNALING ON ERRN PIN

STBN EN Conditions Error flag Wake flag ERRN

High High not set x High

set x Low

High Low EN has been set to High after previous wakeup not set x High

set x Low

EN has not been set to High after previous wakeup x Set local High

x Set remote Low

Low x x not set High

http://www.������Ƶ.com/
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Table 8. ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Min Max Units

uVBAT MAX Battery voltage power supply 0.3 50 V

uVCC MAX 5 V Supply voltage 0.3 5.5 V

uVIO MAX Supply voltage for VIO voltage level adaptation 0.3 5.5 V

uDigInMAX DC voltage at digital inputs (BGE, EN, STBN, TXD, TXEN) 0.3 5.5 V

uDigOutMAX DC voltage at digital outputs (ERRN, RxD, RxEN) 0.3 VIO+0.3 V

iDigOutIN MAX Digital output pins input current (VIO = 0 V) 10 +10 mA

uBMMAX DC voltage at pin BM 50 50 V

uBPMAX DC voltage at pin BP 50 50 V

uINHMAX DC voltage at pin INH 0.3 VBAT+0.3 V

iINHMAX INH pin maximum load current 10
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THERMAL CHARACTERISTICS

Table 10. PACKAGE THERMAL RESISTANCE

Symbol Rating Value Unit

RθJA_1 Thermal Resistance Junction to Air, JEDEC 1S0P PCB 78 °C/W

RθJA_2 Thermal Resistance Junction to Air, JEDEC 2S2P PCB 69 °C/W

ELECTRICAL CHARACTERISTICS

The characteristics defined in this section are guaranteed within the operating ranges listed in Table 9, unless otherwise
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Table 12. TRANSMISSION PARAMETERS

Symbol Parameter Conditions Min Typ Max Unit

uBDTxactive Differential voltage |uBP uBM| when sending
symbol “Data_0” or “Data_1”

RBUS = 40 55 �;
CBUS = 100 pF

Parameters defined in
Figure 10.

600 2000 mV

uBDTxIdle Differential voltage |uBP uBM| when driving
signal “Idle”

0 30 mV

dBDTx10 Transmitter delay, negative edge Test setup as per
Figure 17 with
RBUS = 40 �;

CBUS = 100 pF
Sum of TXD signal rise

and fall time
(20% 80% VIO)

of up to 9 ns

Parameters defined in
Figure 10.

75 ns

dBDTx01 Transmitter delay, positive edge 75 ns

dBDTxAsym Transmitter delay mismatch,
|dBDTx10 dBDTx01| (Note 8)

4 ns

dBusTx10 Fall time of the differential bus voltage from
80% to 20%

6 18.75 ns

dBusTx01 Rise time of the differential bus voltage from
20% to 80%

6 18.75 ns

dBusTxDif Differential bus voltage fall and rise time mis-
match |dBusTx10 dBusTx01|

3 ns

dBDTxia Transmitter delay idle > active Test setup as per
Figure 17 with
RBUS = 40 �;

CBUS = 100 pF

Parameters defined in
Figure 11.

75 ns

dBDTxai Transmitter delay active > idle 75 ns

dBDTxDM Idle active transmitter delay mismatch
| dBDTxia  dBDTxai |

50 ns

dBusTxia Transition time idle > active 30 ns

dBusTxai Transition time active > idle 30 ns

dTxENLOW Time span of bus activity 550 650 ns

dBDTxActiveMax Maximum length of transmitter activation 650 2600 �s

iBPBMShortMax
iBMBPShortMax

Absolute maximum output current when BP
shorted to BM – no time limit

RShortCircuit ≤ 1 � 60 mA
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Figure 10. Transmission Parameters (TxEN is Low and BGE is High)

uBDTxActive

http://www.������Ƶ.com/


NCV7381

www.onsemi.com
15

Table 13. RECEPTION PARAMETERS

Symbol Parameter Conditions Min Typ Max Unit

uData0 Receiver threshold for detecting Data_0 Activity detected
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dBDRxia

dBusActive
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Table 18. POWER SUPPLY MONITORING PARAMETERS

Symbol UnitMaxTypMinConditionsParameter

dBDUVVCC VCC Undervoltage detection time 150 350 750 ms

dBDUVVIO VIO Undervoltage detection time 150 350 750 ms

dBDUVVBAT VBAT Undervoltage detection time 350 750
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Table 24. TxD PIN PARAMETERS

Symbol Parameter Conditions Min Typ Max Unit

uBDLogic_0 Low level input voltage 0.3 0.4*Vio V

uBDLogic_1
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TYPICAL CHARACTERISTICS

Figure 14. RxD Low Output Characteristic Figure 15. RxD High Output Characteristic
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Figure 16. INH Not_Sleep Output
Characteristic
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Figure 17. Test Setup for Dynamic Characteristics
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Figure 18. Test Setup for Measuring the Transient Immunity
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ORDERING INFORMATION

Part Number Description
Temperature

Range Package

Container†

Type Quantity

NCV7381ADP0R2G Clamp 30 FlexRay
Transceiver

40°C to +125°C SSOP 16 GREEN Tape & Reel 2000

 DISCONTINUED (Note 18)

NCV7381DP0G Clamp 30 FlexRay
Transceiver

40°C to +125°C SSOP 16 GREEN Tube 76

NCV7381DP0R2G Tape & Reel 2000

†For information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.

18.DISCONTINUED: These devices are not recommended for new design. Please contact your onsemi representative for information. The
most current information on these devices may be available on www.onsemi.com.

FlexRay is a trademark of ASML Netherlands B.V.
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