
DATA SHEET
www.onsemi.com

©  Semiconductor Components Industries, LLC, 2018

September, 2024 − Rev. 2
1 Publication Order Number:

NCV7450/D

System Basis Chip with
CAN FD, LDO Regulator and
HS Driver

NCV7450
The system basis chip (SBC) NCV7450 integrates +5 V / 250 mA

LDO regulator with a high−speed CAN FD transceiver and one
high−side driver with diagnostics, directly controlled by dedicated
pins.

Features
• 5 V ±2% / 250 mA LDO

♦ Current Limitation with Fold−back
♦ Output Voltage Monitoring

• One High−Speed CAN FD Transceiver
♦ Current Limitation, Reverse Current Protected
♦ Compliant to ISO11898−2:2016
♦ CAN FD Timing Specified up to 5 Mbit/s
♦ TxDC Timeout

• One High−Side Driver
♦ Rdson = 300 m� @ 25°C
♦ Current Limitation
♦ Diagnostic Output
♦ Overcurrent Protection
♦ Underload Detection

• Direct Control

• Window Watchdog

• Two−level Thermal Shutdown Protection

• AEC−Q100 Qualified and PPAP Capable

• This Device is Pb−Free, Halogen Free/BFR Free and RoHS
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Device Package Shipping†

ORDERING INFORMATION

NCV7450DB0R2G TSSOP16ĭEP
(PbĭFree)

4000 / Tape &
Reel

†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.
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Figure 2. Block Diagram
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Table 4. RECOMMENDED OPERATING RANGES

Symbol Rating Min Max Unit

VS1
Functional supply voltage 5 28 V

Supply voltage for valid parameter specification 6 18 V

VS2
Functional supply voltage 4.3 24 V

Supply voltage for valid parameter specification 6 18 V

VR1 VR1 LDO output voltage 4.9 5.1 V

VdigIO Digital inputs/outputs voltage 0 VR1 V

HS Highĭside driver voltage 0 VS2 V

CANH, CANL CAN bus pins voltage ĭ40 40 V

TJ Junction Temperature ĭ40 150 °C

TA Ambient Temperature ĭ40 125 °C

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.
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Table 5. ELECTRICAL CHARACTERISTICS (6 V � Vs1 = Vs2 � 18 V; ĭ40°C � Tj � 150°C; unless otherwise specified.)

Symbol UnitMaxTypMinConditionsParameter

DIGITAL OUTPUT RSTN

VoutL_RSTN Lowĭlevel output voltage, low
VR1/VS1

VR1 > 4.7 V, I(RSTN) = 0.7 mA ĭ ĭ 0.4 V

VR1 > 2 V, VS1 < VR1, I(RSTN) = 0.1 mA ĭ ĭ 0.4

VS1 > 2 V, I(RSTN) = 0.3 mA ĭ ĭ 0.4

Rpullup_RSTN Internal pullĭup resistor to VR1  5.0 10 19 k�

DIGITAL INPUTS TxDC, CAN_EN, WD_EN, HS_EN, WDI

VinL_pinx Lowĭlevel input voltage (logical
“Low”)

 0  ĭ 0.8 V

VinH_pinx Highĭlevel input voltage (logical
“High”)

 2.0 ĭ VR1
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Table 6. ELECTRICAL CHARACTERISTICS (CONTINUED)
(VR1 = 4.75 V to 5.25 V; TJ = ĭ40°C to +150°C; RLT = 60 �, CLT = 100 pF, C1 not used unless specified otherwise.)

Symbol Parameter Conditions Min Typ Max Unit

CAN BUS LINES (Pins CANH and CANL)

Io(rec) Recessive output current at pins CANH
and CANL

CAN enabled; 
ĭ27 V < VCANH/L < +32 V

ĭ5.0 ĭ +5.0 mA

ILI Input leakage current 0 < R(VR1 to GND) < 1 M�
VCANH = VCANH = 5 V

ĭ5.0 0 +5.0 �A

Vo(rec) (CANH) Recessive output voltage at pin CANH CAN enabled; VTxDC = VR1 2.0 2.5 3.0 V

Vo(rec) (CANL) Recessive output voltage at pin CANL CAN enabled; VTxDC = VR1 2.0 2.5 3.0 V

Vo(off) (CANH) Recessive output voltage at pin CANH CAN disabled ĭ0.1 0 0.1 V

Vo(off) (CANL) Recessive output voltage at pin CANL CAN disabled ĭ0.1 0 0.1 V

Vo(off) (diff) Differential bus output voltage in off
mode (VCANH ĭ VCANL)

CAN disabled ĭ0.2 0 0.2 V

Vo(dom) (CANH) Dominant output voltage at pin CANH 50 Ω < RLT < 65 Ω; VTxDC = 0 V;
t < tdom(TxDC)

2.75 3.5 4.5 V

Vo(dom) (CANL) Dominant output voltage at pin CANL 50 Ω < RLT < 65 Ω; VTxDC = 0 V;
t < tdom(TxDC)

0.5 1.5 2.25 V

Vo(dom)(sym) Dominant output CANH/CANL drivers
symmetry (VCANH + VCANL)

RLT = 60 Ω; C1 = 4.7 nF;
TxDC driven by square wave up
to 1 MHz

0.9 1.1 VR1

Vo(dom) (diff) Differential bus output voltage 
(VCANH ĭ VCANL)

VTxDC = 0 V; dominant;
45 Ω < RLT < 65 Ω

1.5 2.25 3.0 V

Vo(dom) (diff)_arb Differential bus output voltage during ar-
bitration (VCANH ĭ VCANL)

VTxDC = 0 V; dominant;
RLT = 2240 Ω
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FUNCTIONAL DESCRIPTION

Supply Concept
The device has two independent supply pins VS1 and

VS2. While VR1 regulator and logic control are supplied
from VS1, High−side driver is supplied from VS2. Both
supply lines have to be properly decoupled by filtration
capacitors close to the device pins.

As long as VS1 < VS_POR level, all the blocks are in
power−down mode.

VR1 Low−drop Regulator
VR1 is a low−drop output regulator providing 5 V voltage

derived 
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HS Driver
HS high−side driver is intended to drive an external load.

Its state is directly controlled via HS_EN pin and diagnostics
are flagged on HS_DIAG pin (see Table 7).

When the driver is enabled (HS_EN = High), it is
protected against an excessive current and temperature and
diagnosed on Underload condition.

In case the HS driver is controlled by a PWM signal
through HS_EN with very low duty−cycle, the diagnostic

features are limited by td_oc_HS in case of an overcurrent
and (VS2 / dVout_HS) + td_uld_HS in case of an underload.

The HS driver is designed to drive resistive loads.
Therefore only a limited clamping energy (W < 1 mJ) can be
dissipated by the device. For inductive loads (L > 100 �H)
an external freewheeling diode connected between GND
and the HS pin is required.

Table 7. HS Driver Diagnostics

Event HS_EN Failure condition HS status HS_DIAG Recovery condition

Normal operation (no failure)
Low ĭ Off High ĭ

High ĭ On High ĭ

Overcurrent High I(HS) > Ioc_HS Off Low HS_EN = Low

Underload
High I(HS) < Iuld_HS On Low I(HS) > Iuld_HS

Shortĭtoĭbattery

Overĭtemperature High Tj > Tsd1 Off Low Tj < Tsd1_off

VS2 Overvoltage
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In case the watchdog is not triggered before the timeout or
open window elapses (Figure 11, Figure 12), or trigger is
sent within the closed window (Figure 13), RSTN signal is
generated and then watchdog restarted in the timeout mode
again.

Figure 11. Missed watchdog in Timeout mode
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Figure 12. Missed watchdog in Window mode
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Table 8. ISO11898−2:2016 PARAMETER CROSS−REFERENCE TABLE

ISO 11898−2:2016 Specification NCV7450 Datasheet

Parameter Notation Symbol

DOMINANT OUTPUT CHARACTERISTICS

Single ended voltage on CAN_H VCAN_H Vo(dom)(CANH)

Single ended voltage on CAN_L VCAN_L Vo(dom)(CANL)

Differential voltage on normal bus load VDiff Vo(dom)(diff)

Differential voltage on effective resistance during arbitration VDiff Vo(dom)(diff)_arb

Optional: Differential voltage on extended bus load range
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Table 8. ISO11898−2:2016 PARAMETER CROSS−REFERENCE TABLE

ISO 11898−2:2016 Specification NCV7450 Datasheet

Parameter SymbolNotation

OPTIONAL IMPLEMENTATION DATA SIGNAL TIMING REQUIREMENTS for use with bit rates above 2 Mbit/s and up to 5 Mbit/s

Transmitted recessive bit width @ 5 Mbit/s tBit(Bus) tBit(Vi(diff))

Transmitted recessive bit width @ 5 Mbit / s tBit(RXD) tBit(RxD)

Received recessive bit width @ 5 Mbit / s �tRec �tRec

MAXIMUM RATINGS OF VCAN_H, VCAN_L AND VDIFF

Maximum rating VDiff VDiff Vmax_diff

General maximum rating VCAN_H and VCAN_L VCAN_H

VCAN_L

VCANH

VCANL

Optional: Extended maximum rating VCAN_H and VCAN_L VCAN_H

VCAN_L

NA

MAXIMUM LEAKAGE CURRENTS ON CAN_H AND CAN_L, UNPOWERED

Leakage current on CAN_H, CAN_L ICAN_H,
ICAN_L

ILI

BUS BIASING CONTROL TIMINGS

CAN activity filter time, long tFilter NA

CAN activity filter time, short tFilter twake_filt

Optional: Wakeĭup timeout, short tWake twake_to

Optional: Wakeĭup timeout, long tWake twake_to

Timeout for bus inactivity (Required for selective wakeĭup implementation only) tSilence NA

Bus Bias reaction time (Required for selective wakeĭup implementation only) tBias NA
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