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NCA1042B-Q1
High-speed CAN Transceiver
with Standby Mode

Product Overview

The NCA1042B-Q1 is a high-speed CAN transceiver that
provides an interface between a Controller Area Network
(CAN) protocol controller and the physical two-wire CAN
bus, which can support at least 110 CAN nodes. The
NCA1042B-Q1 implements the CAN physical layer as
defined in ISO 11898-2:2016 and SAE J2284-1 to SAE
J2284-5. This implementation
communication in the CAN FD fast phase at data rates up
to 5 Mbit/s. The NCA1042B-Ql1 provides thermal
protection and transmit data dominant time out

enables reliable

function.

Key Features

* Fully compatible with the ISO11898-2 standard

* 1/0O voltage range supports 3.3V and 5V MCU

* Powersupply voltage

* Vi:3Vto 5.5V

* Vcc:4.5Vto 5.5V

e Busfault protection of -58V to +58V

¢ Transmit data (TXD) dominant time out function
e Busdominant time out function in standby mode
* Very low-current Standby mode with wake-up capability
* Over current and over temperature protection

e Daterate: up to 5Mbps

* Low loop delay: <250ns

e Operation temperature: -40°C~125C

e AEC-Q100 qualified

* RoHS-compliant packages: SOP8, DFN8

Applications

* 5SMbpsoperationin highly loaded CAN networks down to
10 kbps networks using TXD DTO

¢ Industrial automation, control, sensors, and drive
systems

* Building, security, and climate control automation

e CAN bus standards such as CANopen, DeviceNet,
NMEA2000, ARNIC825, 1S011783 and CANaerospace

Device Information

Part Number Package
NCA1042B-Q1SPR SOP8

Body Size
4.90mm x 3.90mm

NCA1042B-Q1DNR DFN8 3.00mm x 3.00mm

NCA1042BN-Q1SPR SOP8 4.90mm x 3.90mm

NCA1042BN-Q1DNR | DFN8 3.00mm x 3.00mm

Functional Block Diagrams

°
TXD[T 4[>—[>L—_|‘ [£]STB
GND[ 2 NCA1042B- 7 ICANH

1
VCC[3 Q LS ]cANL

RXD[4

[5]vIO/INC

Figure 1. NCA1042B-Q1 Block Diagram
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1. Pin Configuration and Functions

°
TXD[T _D—% [5]STB
GND[ 2 NCA1042B- 7 |CANH

1
VCC[3 Q LS ]cANL

RXD[4 [5]VvIO/INC

Figure 1-1 NCA1042B-Q1 Package

Table 1-1 NCA1042B-Q1DSPR Pin Configuration and Description

NCA1042B-Q1 NCA1042BN-Q1 SYMBOL FUNCTION

PIN NO. PIN NO.

1 1 TXD CAN transmit data input (LOW for dominant and HIGH for recessive
bus states)

2 2 GND Ground

3 3 VCC Power Supply

4 4 RXD CAN receive data output (LOW for dominant and HIGH for recessive
bus states)

5 \ VIO Logic I/0 supply voltage

\ 5 NC No connection

6 6 CANL Low-level CAN bus line

7 7 CANH High-level CAN bus line

8 8 STB STB (standby mode) select pin (active high)

2. Absolute Maximum Ratings

Parameters ‘ Symbol Min Typ Max Unit Comments

Power Supply Voltage VCC, VIO -0.3 7 \Y

Logic I/0O Voltage TXD,RXD,STB | -0.3 7 Vv

Maximum BUS Pin Voltage | Vcann, Veant -58 +58 \Y

Voltage between pin CANH | Veann - Veant -20 20 \Y

and pin CANL

Transient Voltage Viert -100 \Y On pin CANH and
CANL, ISO 7637-2
pulses 1
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75 v On pin CANH and
CANL, ISO 7637-2
pulses 2a
-150 v On pin CANH and
CANL, ISO 7637-3
pulses 3a
100 \ On pin CANH and CANL
ISO 7637-2 pulses 3b
HBM ESD -8 8 kv CANH and CANL
-4 4 kv Other pins
Operating Temperature Topr -40 125 c
Storage Temperature Tstg -65 150 C
3. Recommended Operating Conditions
Parameters Symbol Min Typ Max Unit
Power Supply Voltage vCC 45 5 5.5 \Y
I/O Level-Shifting Voltage VIO 2.8 3.3 5.5 \Y
4. Thermal Characteristics
Parameters Symbol SOoP8 DFN8 Unit
IC Junction-to-Air Thermal Resistance Resa 145 50 CT/W
Junction-to-case (top) thermal resistance ReJcitop) 50 40 C/w
Junction-to-board thermal resistance Ress 45 20 C/w
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5. Specifications

5.1. Electrical Characteristics
Vec=4.5V to 5.5V, Vi0=2.8 to 5.5V [1], Ta=-40°C to 125°C. Unless otherwise noted, Typical values are at Vec=5V, Vio=3.3V, Ta=25C.

Symbol ‘ Parameters Conditions Min 137 Max Unit
Supply; pin VCC
Vee Supply voltage 4.5 - 5.5 \Y
Normal mode, recessive, 2.5 3.5 10 mA
Vxo=Vio, Vste=0V
Normal mode, dominant, 20 40 70 mA
Vxo =0V
lec Supply current
Normal mode, dominant, 2.5 65 110 mA
Vxo =0, short circuit on bus lines,
-3V < (Veann = Veant) <18V
Standby mode, Vo =Vio - 1 5 uA
Vuvdveo) Undervoltage detection Rising 3.5 3.9 4.5 v
voltage on pin VCC Falling 3.5 3.8 45 v
1/0 level adapter supply; pin Vio
Vio Supply voltage on pin VIO 2.8 - 5.5 \Y
Normal mode, recessive, Vixo=Vio 2 22 200 uA
o Supply current on pin VIO Normal modf, dominant, - 400 1000 uA
V=0V
Standby mode; Vixp=Vio 2 11 22 uA
Vuvdwio) Undervoltage detection Rising 13 2.45 2.7 v
voltage on pin VIO Falling 1.3 2.35 2.7 v
Standby mode control input; pin STB
Vi High level input voltage 0.7"Vio - Viot0.3 |V
Vi Low level input voltage -0.3 - 03"Vio |V
Iin High level input current Vste=Vio -1 - 1 uA
I Low level input current Vste=0V -15 -4 -1 uA
CAN transmit data input; pin TXD
Vi High level input voltage 0.7"Vio - Viot0.3 |V
Vi Low level input voltage -0.3 - 03*Vio |V
lin High level input current Vmo=Vio -5 - 5 uA
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I Low level input current Vrxo=0V -260 -90 -30 uA
Ci Input capacitance [2] - 5 10 pF
CAN receive data output; pin RXD
lon High level output current Vrxo = Vio- 0.4V -8 -3.5 -1 mA
lov Low level output current Vrxo = 0.4V; bus dominant 2 4 12 mA
Bus lines; pins CANH and CANL; Driver
VoH(p) CANH output voltage Vxo =0V, RL=50Q) to 65Q 2.75 3.7 4.5 Vv
(Dominant)
VoL ) CANL output voltage Vxo =0V, RL=50Q to 65Q 0.5 1.2 2.25 Vv
(Dominant)
Vo) CANH or CANL output voltage Normal mode, no load 2 0.5*Vce 3 v
(Recessive)
Standby mode, no load -0.1 - 0.1 \Y
Vooip) Differential output voltage Normal mode
(Dominant)
RL =450 to 65Q 1.5 - 3 Vv
RL=450 to 70Q 1.5 - 3.3 Vv
RL=2240Q 1.5 - 5 "
Voo) Differential output voltage Normal mode, no load -50 - 50 mvV
(Recessive)
Standby mode, no Load -0.2 - 0.2 \Y
losH®) CANH short-circuit output Normal mode, -115 - 115 mA
current, recessive Veann = Veane =-27V to 32V
losLr) CANL short-circuit output Normal mode, -115 - 115 mA
current, recessive Veann = Veane = -27V to 32V
losH(p) CANH short-circuit output Normal mode, -115 -70 115 mA
current, dominant Ve = -15V to 40V, CANL open
losLp) CANL short-circuit output Normal mode, -115 70 115 mA
current, dominant Ve = -15V to 40V, CANH open
Bus lines; pins CANH and CANL; Receiver
Vibr) Differential input threshold =12V < Veann < 12V, -12V < Veane < 12V
voltage, recessive
Normal mode 0.5 0.7 0.9 v
-12V < Veann < 12V, -12V < Veane < 12V
Standby mode 0.4 0.65 1.15 \Y
Vo) -12V < Veann < 12V, -12V < Veane < 12V
Copyright © 2022, NOVOSENSE Page 6
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Differential input threshold Normal mode 0.5 0.8 0.9 \Y
voltage, dominant
-12V < Veann < 12V, -12V < Veanr < 12V
Standby mode 0.4 0.65 1.15 \Y
Vhys Differential input hysteresis -12V < Veann < 12V, 50 80 200 mv
voltage ~12V < Vean < 12V
VRx(®R) Receiver recessive voltage -12V <Veann < 12V, -12V < Vean < 12V
Normal mode -4 - 0.5 \Y
-12V <Veann < 12V, -12V < Vean < 12V
Standby mode -4 - 0.4 \Y
Vrx() Receiver dominant voltage =12V < Veann < 12V, -12V < Veane < 12V
Normal mode 0.9 - 9 \Y
-12V < Veann < 12V, -12V < Veane < 12V
Standby mode 1.15 - 9 \Y
ILka(oFR) Power-off (unpowered) bus Veann = Veane = 5V, Ve = Vio = 0V -5 - 5 uA
input leakage current
Rin Input resistance -2V =Vemn = 7Y, 9 15 28 kQ
-2V <sVean = 7V
(2]
Rlmatch Input resistance matching Veann = 5V, Vean = 5V, -1 - 1 %
Rlmatch=2" (Rcan-Reant)
/{Rcann+Reant)
(2]
Rip Differential input resistance -2V =Vean= 7Y, 19 31 52 kQ
-2V =Vean = 7V,
Rio=Rcant+Reant
(2]
o Input capacitance to ground CANH or CANL - 13 - pF
(2]
Cio Differential input [2] - 5 - pF
Temperature detection
Tsp Thermal shutdown threshold [2] - 193 - C
Tsp(nys) Thermal shutdown hysteresis [2] - 11 - C

[1] Only NCA1042B has a VIO pin. For NCA1042BN, the VIO input is internally connected to VCC.

[2] Not tested in production; guaranteed by design.
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5.2. Switching Electrical Characteristics

Vee =4.5V~5.5V, Vi0=2.8~5.5V,Ta=-40°C to 125°C. Unless otherwise noted, Typical values are at Vec =5V, Vio=3.3V, Ta=25"C

Symbol ‘ Parameters ‘ Comments Min 1374 Max | Unit
Driver
tdmxo-bus,dom) | Delay time from TXD to bus Normal mode - 45 - ns
dominant
td(TxD-bus, rec) Delay time from TXD to bus Normal mode - 50 - ns
recessive
tr(bus) Differential output signal rise - 45 - ns
time
trbus) Differential output signal fall - 30 - ns
time
thit(bus) Transmitted recessive bit tviterxo) = 500 ns 435 500 530 ns
width
toit(rxp) = 200 ns 155 190 210 ns
trxo_oto Bus dominant time-out time 800 1350 10000 | us
Receiver
ta(bus-rxp,dom) | Delay time from bus to RXD - 70 - ns
dominant
td(bus-RXD, req) Delay time from bus to RXD - 90 - ns
recessive
tamxo-rxp,dom) | Delay time from TXD to RXD Normal mode - 110 220 ns
dominant
ta(mxo-RxD, rec) Delay time from TXD to RXD Normal mode - 140 220 ns
recessive
tr(rx) RXD signal rise time - 5 - ns
tiwrxo) RXD signal fall time - 5 - ns
Ehit(RxD) Bit time on pin RXD toitrxo) = 500 ns 400 470 550 ns
tvitrxp)= 200 ns 120 170 220 ns
Atrec Receiver timing symmetry Distortion of RXD relative to bus
toit(rxp) = 500 ns -65 -35 40 ns
tvitrxp)= 200 ns -45 -20 15 ns
tbus_pto Bus dominant time out Standby mode 800 1350 10000 us
Ehtr(wake)bus Bus wake-up filter time Standby mode, VIO version 0.5 1.5 5 us
Standby mode, SPLIT version 0.5 1.5 5 us
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td(stb-norm) Standby to normal mode 47 us
delay time

5.3. Parameter Measurement Information

loccanm)

0or Vcc

Vop § R Vo ccany +Vocann)
2

locant)

T

Vo ccany Voceanr)

GND ¢ ¢

Figure 5-1 Driver Voltage, Current and Test Definitions

Dominant

Recessive Recessive

Vow

Figure 5-2 Bus Logic State Voltage Definitions

TXD

.

(SEE NOTEA)

C.=100pF

§60911% Vo =  #20%
(SEENOTE B)

tious)

A. The input pulse is supplied by a generator having the following characteristics: PRR < 125 kHz, 50% duty cycle,
tr<6ns,tr<6ns,Zo=500Q.

B. CLincludes instrumentation and fixture capacitance within +20%.
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T

\
(SEE NOTE A)

1.5V

l

Figure 5-3 Driver Test Circuit and Voltage Waveforms

CANH | o
1 * RXD
VID
CANL
VicanH) T v
o
Viccan
_ Vi ceanny + Vicany)
c---
GND v 2

Figure 5-4 Receiver Voltage and Current Definitions

Vop
lo ‘
<«
— )
| b Vor
td(bus-R)(D,rec) —> H_ —> 14_ td(bus-RXD,dom)
I I
CL=15pF } R Vou
—— $20% h
(SEE NOTE B) PN
Vrx _ 1 -
| ! VoL
GND —> tirxp) «— ‘t <«
f(RXD)

A. The input pulse is supplied by a generator having the following characteristics: PRR < 125 kHz, 50% duty cycle,
tr<6ns,tr<6ns,Zo=500Q.

B. CLincludes instrumentation and fixture capacitance within +20%.

Vo 7 15pF£20%

- b GND

Figure 5-5 Receiver Test Circuit and Voltage Waveforms

CANH

60Q+1%

VIO

CANL |

A== 50% -~
TXD

|
l L
ﬂ-td(Txo-Rxo, recy P!

|
|

RXD

Figure 5-6 tiop Test Circuit and Voltage Waveforms
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- == VCC

VT)(D

R.=60Q+1% §

CL Voo

(see Note B)

Vi

(see Note A)
GND >
¢ [TXDiDTO

——o

A. The input pulse is supplied by a generator having the following characteristics: PRR < 125 kHz, 50% duty cycle,
tr=6ns,tr<6ns,Zo=50Q.
B. CLincludes instrumentation and fixture capacitance within +20%.

Figure 5-7 Dominant Time-out Test Circuit and Voltage Waveforms

I
: 12v
I I
ov v v
] T
I I
Vi= or :(-10,5*:
-12Vor 12V ov K-—t--———-—-———————-
Vi I
: S12v
1

Figure 5-8 Driver Short-Circuit Current Test Circuit and Waveforms

TXD 70%
30%

5*tpit(rxoy )
—’l bit(TXD)

Vouit) 0.5V

-

thit(bus)

RXD \ 70%

Figure 5-9 tvivrxo) Test Circuit and Waveforms

thit(RXD)
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Vee Vo

TXD

CANH

30 ohm

NCA1042B-Q1

CspLiT
T

RXD

I
GND

Figure 5-3 Test circuit for measuring transceiver driver symmetry

5.4. Typical Characteristics
Vee =4.5V~5.5V, V10=2.8~5.5V, Ri=45~70 ohm, Ta=-40°C to 125°C. Unless otherwise noted, Typical values are at Vcc = 5V, Vio = 3.3V,
Ri=60 ohm, Ta=25C.

2.700 2.400
2.600
2.350
2.500
2.400 2.300
2 2300 z
g g 2.250
5 2.200 g
> >
2.100 2.200
2.000
2.150
1.900
1.800 2.100
45 46 47 48 49 50 51 52 53 54 55 45 50 55 60 65 70
Ve IV R, /ohm
Temp=25 C RL=60 ohm STB=0V VCC=5 \Y V|o:3-3v Temp:25 C
C,=open RCM=0Open STB=0V C =open RCM=0pen
Figure 5-4 Voppp) vs VCC Figure 5-5 Vop(p) VS Rt
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Voopy !V

2.300
2.280
2.260
2.240
2.220
2.200
2.180

2.160
-60 -40 -20 O 20 40 60 80 100 120 140

Temp/C

V=5V V,0=3.3V R,=60 ohm
STB=0V C,=open RCM=0Open

Figure 5-6 Voo vs Temperature

lecr) ! MA

3.600

3.550

3.500

3.450

3.400

3.350

3.300

-60

40 -20 0 20 40 60 80 100 120 140

Temp/C

V=5V V,0=3.3V R, =60 ohm
STB=0V C,=open RCM=0Open

Figure 5-7 lccr) vs Temperature
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6. Function Description

6.1. Overview

The NCA1042B-Q1 is a CAN transceiver which fully compatible with the 1IS011898-2 standard. The NCA1042B-Q1 is providing high
electromagnetic immunity and low emissions. The data rate of the NCA1042B-Q1 is up to 5Mbps, and it can support at least 110 CAN
nodes. The NCA1042B-Q1 provides thermal protection and transmit data dominant time out function.

6.2. Functional Block Diagram

VIO VCC
|
|
|
! NCA1042
TEMPERATURE . VCC
vio | PROTECTION
| ? SLOPE H CANK
CONTROL o
TXD | TimeouT > AND Bt
x DRIVER 5 CANL
' ~
VIO _E'L
} MODE CONTROL | NC
STB
A L
< VIO
MUX
RXD AND v
< DRIVER |« WAKE UP FILTER | <
|
GND

Figure 6-1 Block diagram of NCA1042B-Q1

6.3. Feature Description
6.3.1.TXD Dominant Time-Out Function (TXD DTO)

A ‘TXD dominant time-out’ timer circuit prevents the bus lines from being driven to a permanent dominant state (blocking all
network communication) if pin TXD is forced permanently LOW by a hardware and/or software application failure. The timer is
triggered by a negative edge on pin TXD.

If the duration of the LOW level on pin TXD exceeds the internal timer value (tmo_oro), the transmitter is disabled, driving the bus lines

into a recessive state. The timer is reset by a positive edge on pin TXD. The TXD dominant time-out time also defines the minimum
possible bit rate of 10 kbit/s.
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6.3.2.Bus Dominant Time-Out Function (Bus DTO)

In Standby mode a 'bus dominant time-out' timer is started when the CAN bus changes from recessive to dominant state. If the
dominant state on the bus persists for longer than tuus_oro, the RXD pin is reset to HIGH. This function prevents a clamped dominant
bus (due to a bus short-circuit or a failure in one of the other nodes on the network) from generating a permanent wake-up request.
The bus dominant time-out timer is reset when the CAN bus changes from dominant to recessive state.

6.3.3.Undervoltage Detection on Pins VCC and VIO

The supply terminals have undervoltage detection that places the device in protected mode. This protects the bus during an
undervoltage event on either the VCC or VIO supply terminals. When VCC drop below the VCC undervoltage detection level, Ve,
the transceiver will switch to Standby mode. The logic state of pin STB will be ignored until VCC has recovered. When VIO drop below
the VIO undervoltage detection level, Vuawvio), the transceiver will switch off and disengage from the bus (zero load) until VIO has
recovered.

After an undervoltage condition is cleared and the supplies have returned to valid levels, the device typically resumes normal
operation within 50 ps.

Table 6-1 Undervoltage Lockout 5V Only Devices (NCA1042BN)

VCC ‘ Device State Bus Output RXD
>UVvee Normal Per TXD Mirrors Bus?
<UVvec Protected High Impedance High Impedance

! Mirrors bus state: low if CAN bus is dominant, high if CAN bus is recessive.

Table 6-2 Undervoltage Lockout /O Level Shifting Devices (NCA1042B)

vcc VIO ‘ Device State ‘ Bus Output ‘ RXD
>UVvee >UVvio Normal Per TXD Mirrors Bus'
STB=HIGH: Standby Mode Recessive Bus Wake RXD Request
<UVvee >UVvio
STB=LOW: Protected Mode High Impedance High (Recessive)
>UVvee <UVvio Protected High Impedance High Impedance
<UVvce <UVvio Protected High Impedance High Impedance

! Mirrors bus state: low if CAN bus is dominant, high if CAN bus is recessive.

6.3.4.Unpowered Device

The device is designed to be 'ideal passive' or 'no load' to the CAN bus if it is unpowered. The bus terminals (CANH, CANL) have
extremely low leakage currents when the device is unpowered to avoid loading down the bus. This is critical if some nodes of the
network are unpowered while the rest of the of network remains in operation. The logic terminals also have extremely low leakage
currents when the device is unpowered to avoid loading down other circuits that may remain powered.

6.3.5.Internal Biasing of TXD and STB Input Pins

Pins TXD and STB have internal pull-ups to VIO to ensure a safe, defined state, in case one or both of these pins are left floating. Pull-
up currents flow in these pins in all states; both pins should be held HIGH in Standby mode to minimize standby current.

6.3.6.0ver-Temperature Protection (OTP)

The output drivers are protected against over-temperature conditions. If the virtual junction temperature exceeds the shutdown
junction temperature Tsp, the output drivers will be disabled until the virtual junction temperature becomes lower than Tsp and TXD
becomes recessive again. By including the TXD condition, the occurrence of output driver oscillation due to temperature drifts is
avoided.
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6.3.7.0ver-Current Protec tion (OCP)

A current-limiting circuit protects the transmitter output stage from damage caused by accidental short-circuit to either positive or
negative supply voltage, although power dissipation increases during this fault condition.

6.3.8.VI10 Supply Pin

Pin VIO should be connected to the microcontroller supply voltage (see Figure 7-2). This will adjust the signal levels of pins TXD, RXD
and STB to the I/0O levels of the microcontroller. Pin VIO also provides the internal supply voltage for the low-power differential
receiver of the transceiver. For applications running in low-power mode, this allows the bus lines to be monitored for activity even
if there is no supply voltage on pin VCC.

For versions of the NCA1042BN without a VIO pin, the VIO input is internally connected to VCC. This sets the signal levels of pins TXD,
RXD and STB to levels compatible with 5V microcontrollers.

6.4. Device Functional Modes

The device has two main operating modes: Normal mode and Standby mode. Operating mode is selected via the STB input pin.

Table 6-3 Operating Modes

Driver Receiver RXD Terminal

L Normal Mode Enabled (ON) Enabled (ON) Mirrors Bus State!

H Standby Mode Disabled (OFF) Disabled (OFF) (Low Power High (Unless valid WUP
Bus Monitor is Active) has been received)

! Mirrors bus state: low if CAN bus is dominant, high if CAN bus is recessive.

6.4.1.CAN Bus States

The CAN bus has two states during powered operation: dominant and recessive. A dominant bus state is when the bus is driven
differentially, corresponding to a logic LOW on the TXD and RXD terminal. A recessive bus state is when the bus is biased to Vcc/2 via
the high-resistance internal input resistors Rin of the receiver, corresponding to a logic HIGH on the TXD and RXD terminals.

Normal Mode I standby Mode
|
o CANH .
8 A I
g ! |
g —y Vd|f-f I
@ [
@ .
2 \ 4 !
i CANL I
!

Time, t
-
Recessive Dominant Recessive

Figure 6-2 Bus States
6.4.2.Normal Mode

A LOW level on pin STB selects Normal mode. In this mode, the transceiver can transmit and receive data via the bus lines CANH and
CANL (see Figure 6-1). The differential receiver converts the analog data on the bus lines into digital data which is output to pin RXD.
The slopes of the output signals on the bus lines are controlled internally and are optimized in a way that guarantees the lowest
possible EME.
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6.4.3.Standby Mode

A HIGH level on pin STB selects Standby mode. In Standby mode, the transceiver is not able to transmit or correctly receive data via
the bus lines. The transmitter and Normal-mode receiver blocks are switched off to reduce supply current, and only a low-power
differential receiver monitors the bus lines for activity. The wake-up filter on the output of the low-power receiver does not latch

bus dominant states, but ensures that only bus dominant and bus recessive states that persist longer than tauwake) bus are reflected
on pin RXD.

In Standby mode, the bus lines are biased to ground to minimize the system supply current. The low-power receiver is supplied by
Vio, and is capable of detecting CAN bus activity even if Vio is the only supply voltage available. When pin RXD goes LOW to signal a
wake-up request, a transition to Normal mode will not be triggered until STB is forced LOW.

// /7 //
— — — — — —
. . .
CANH /7 /7
/ — -
/7 /7 //
= / - ey
. . .
thitr wake)bus titrwakeyous  Litr(wake)ous t <thrwakepus  Litrwakeyous t < i (wake)bus
RXD

Figure 6-3 Wake-Up Timing

6.4.4.Driver and Receiver Function Tables

Table 6-4 Driver Function Table

Outputs
Driven Bus State
CANH! CANL!
L H L Dominant
L
H or Open z z Recessive
H or Open X z z Recessive

1 H=high level; L=low level; X=irrelevant; Z= common mode(recessive) bias to Vcc/2.

2 Devices have an internal pull up to VCC or VIO on TXD terminal. If the TXD terminal is open, the terminal is pulled HIGH and the
transmitter remain in recessive (non-driven) state.

Table 6-5 Receiver Function Table

CAN Differential Inputs

Device Mode Bus State RXD Terminal
Vio= Vcann - Veanr

Vio = Viop) Dominant L
Vipr) < Vip < Vipp) Uncertain Uncertain
Normal
Vio < Viowr Recessive H
Open Recessive H
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! H=high level; L=low level.
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7. Application Information

7.1. Typical Application

The NCA1042B-Q1 requires a 0.1 uF bypass capacitors between VCC and GND. The capacitor should be placed as close as possible
to the package. The Figure 7-1 and Figure 7-2 are the typical applications of NCA1042B-Q1.

VCC_5V

v
1

Vi
X TXD 7 51 CcC

RX RXD,

7 CANH
33vMCcU [, - sm,| NCAL0428 ! OO

& CANL
: . f¥
e -

Figure 7-1 Typical CAN Bus Application Using 3.3V CAN Controller

ch_sv
| 4
VCC1 I
X TXD 7 E& -
RX RXD 7 (71 CANH
svMmcu [ - STB:—_E| NCA1042BN —can DOQ(‘
s oo ¥ 3

Figure 7-2 Typical CAN Bus Application Using 5V CAN Controller
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8. Package Information

HE

pln 1 Index’/‘ Ij:l
|

70 H

2 | Hlmr=a

RO.2 Mox all molded
body corners

o= ol

DETAIL C

# CONTROLLING DIMENSION
g | MILLIMETER
MIN, [NOM. [MaX,
& |-— [-— |u7s
a1 |00 [-— [oes
a2 (125 [1.35 |145
b |0.33 [038 049
c |02 |oz0 |02s
D |4.80 | 430|500
E |a3.80 | 350|400
@ |0s0 | 065|070
HE |5.80 | e00 |&.20
e 127 BSC
L 105 BSC
L1 |0.40 064 |LOD
v |-—- o [-—-
Z loa Jos Joz
a3 0.25 BSC
B 0 [s5 [ s

Figure 8-1 SOP8 Package Shape and Dimension in millimeters (inches)

="

“LASER MARK

PIN 1 1.D.

TU 00

E2

D2

1T

COMMON DIMENSIONS

MM

(UNITS OF MEASURE=MILLIMETER)

SYMBOL MIN NOM MAX

A 0.80 0.85 0.60

Al 0.00 0.02 0.05

A3 0.203REF

b 0.20 0.25 0.30

D 2.95 3.00 3.05
E 2.95 3.00 3.05
D2 1.35 1.45 1.60

E2 2.10 2.20 2.35

e 0.55 0.65 0.75

L 0.425 0.475 0.525
M 0.30REF

Figure 8-2 DFN8 Package Shape and Dimension in millimeters (inches)
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9. Order Information

Part Number | Max Data Rate Operation Package
(Mbps) Temperature Drawing
NCA1042B- 5 -40t0 125C SOP8 SOP8 2500
Q1SPR (150mil)
NCA1042B- 5 -40t0 125C DFN8 DFN8 3000
Q1DNR
NCA1042BN- 5 -40t0 125C SOP8 SOP8 2500
Q1SPR (150mil)
NCA1042BN- 5 -40t0 125C DFN8 DFN8 3000
Q1DNR
NOTE: All packages are RoHS-compliant with peak reflow temperatures of 260 °C according to the JEDEC industry standard
classifications and peak solder temperatures.

10. Documentation Support

Part Number Product Folder

Datasheet

Technical Documents

Isolator Selection Guide

NCA1042B-Q1

Click here

Click here

Click here
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11. Tape and Reel Information

@D E‘I
L

[ =
Sl nlS SIS |
\ LB
AD
Pl oDl
K0
Kl
REF4. 18 [ e
T REF3. 65 B %
REF0.3 |
: REFOLT AT
A-A B-B
_ Direction of Feed
! O O O O O O O O o
O OO0 O
11 2 ) ()
—_ == .I___ —_—
3 | 4
[
Quadrant

Designations

Parameter Dimension (mm) Parameter Dimension (mm)

E 1.75+0.10 w 12.00+0.30

F 5.5+0.10 P1 8.00+0.10
P2 2.00+0.10 A0 6.50£0.10
DO 1.55+0.05 BO 5.30+0.10
D1 1.6+0.10 KO 2.20+0.10
PO 4.00+0.10 K1 1.90+0.10
10PO 40.00+0.20 T 0.30+0.05

Figure 11-1 Tape and Reel Information of SOP8
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Figure 11-2 Tape and Reel Information of DFN8

12. Revision History

Revision \ Description Date
0.0 Initial version 2022/12/1
0.1 Updated spec value 2023/1/18
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IMPORTANT NOTICE

The information given in this document shall in no event be regarded as a guarantee of any warranty or authorization, express or
implied, including but not limited to merchantability, fitness for a particular purpose or infringement of any third party’s
intellectual property rights.

You are solely responsible for your use of Novosense’s products and applications. You shall comply with all laws, regulations and
requirements related to Novosense’s products and applications, although information or support related to any application may
still be provided by Novosense.

The resources are intended only for skilled developers designing with Novosense’s products. Novosense reserves the rights to
make corrections, modifications, enhancements, improvements or other changes to the products and services provided.
Novosense authorizes you to use these resources for the development of relevant applications of Novosense’s products, other
reproduction and display of these recourses is prohibited. Novosense shall not be liable for any claims, damages, costs, losses or
liabilities arising out of the use of these resources.

For further information on applications, products and technologies, please contact Novosense (www.novosns.com).

Suzhou Novosense Microelectronics Co., Ltd
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