NCV7441

Dual High Speed Low
Power CAN Transceiver

The NCV7441, dual CAN transceiver offers two fully independent

high—speed CAN transceivers which can be individually connected to
two CAN protocol controllers. The CAN channels can be separately
put to normal or to standby mode, in which remote wakeup detection
from the bus is possible.

Due to the shared auxiliary circuitry and common package, this

circuit version can replace two standard high—speed CAN transceivers
while saving board space.

Features

Compatible with the ISO 11898 Standard (ISO 11898-2, ISO
11898-5 and SAE J2284)

Low Quiescent Current

e High Speed (up to 1 Mbps)

Ideally Suited for 12 V and 24 V Industrial and Automotive
Applications

Extremely Low Current Standby Mode with Wakeup Via the Bus
Low EME without Common-mode Choke

No Disturbance of the Bus Lines with an Un—powered Node
Predictable Behavior Under All Supply Circumstances

Transmit Data (TxD) Dominant Time—out Function

Thermal Protection

Bus Pins Protected Against Transients in an Automotive
Environment
Power Down Mode in Which the Transmitter is Disabled

® Bus and Vgpy 1T Pins Short Circuit Proof to Supply Voltage and

Ground

® Input Logic Levels Compatible with 3.3 V Devices

® Up to 110 Nodes can be Connected to the Same Bus in Function of

Topology
Pb-Free Packages are Available

Typical Applications

Automotive
Industrial Networks
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PIN CONNECTIONS

TxD1 1] O [1a] sTBt
RxD1 2] 131 CANH1
GND 3] 151 CANL1
- Z
33
vCC [2] 35S 7] TEST/GND
Z 0
GND [5] 101 CANH2
RxD2 [6 ] 9 1 CANL2
TxD2 7] 8 1 sTB2

ORDERING INFORMATION

See detailed ordering and shipping information in the
package dimensions section on page 9 of this data sheet.

Publication Order Number:
NCV7441/D
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Figure 1. NCV7441 Dual CAN: Block Diagram

Table 1. PIN FUNCTION DESCRIPTION

Pin Pin
Number Name Pin Type Description
1 TxD1 digital input; transmit data for the 1St CAN channel in normal mode; ignored in standby
internal pull-up mode
2 RxD1 digital output received data from the 15t CAN channel in normal mode; 15t CAN channel
remote wakeup indication in standby mode
3 GND ground ground connection
4 Vee supply input 5 V supply connection
5 GND ground ground connection
6 RxD2 digital output received data from the 2"d CAN channel; 2"d CAN channel remote wakeup
indication in standby mode
7 TxD2 digital input; transmit data for the 2"d CAN channel
internal pull-up
8 STB2 digital input; mode control input for the 2"d CAN channel; STB2 = High puts the 2d CAN
internal pull-up channel into standby mode
9 CANL2 high-voltage analog CANL-wire connection of the 2" CAN channel
input/output
10 CANH2 high-voltage analog CANH-wire connection of the 24 CAN channel
input/output
1 TEST/ test/ground The pin is used for test purposes during device production. It's recommended
GND to connect to ground in the end-application.
12 CANL1 high-voltage analog CANL-wire connection of the 15t CAN channel
input/output
13 CANHA1 high-voltage analog CANH-wire connection of the 15t CAN channel
input/output
14 STB1 digital input; mode control input for the 15t CAN channel;
internal pull-up STB1 = High puts the 15t CAN channel into standby mode
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Figure 2. NCV7441 Dual CAN: Example Application Diagram
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Dual CAN device behaves identically to two independent CAN transceivers. The representative signal dependencies are
shown in Figure 4 and further functional description is given in Table 2.

Table 2. FUNCTIONAL DESCRIPTION

Bus biased to Vg¢/2 through the input circuitry

Vee STB1/2 | TxD1/2 RxD1/2 Transceiver on CANH1/2/CANL1/2 Comment
<Vec_uv X X HZ Deactivated; unbiased The entire chip in
under-voltage
>Vee uv High X Low-power receiver Transmitter deactivated; CAN1/2 in standby
B output Bus biased to GND through the input circuitry; mode
Receiver monitoring CAN1/2 wakeup
Low High Indicates the signal Recessive signal transmitted on CAN1/2; CAN1/2 in normal
received on CAN1/2 Bus biased to Vg ¢/2 through the input circuitry mode
Low Low Dominant signal transmitted on CAN1/2;
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If the main power supply Vcc (nominal 5 V) is above its under—voltage (Vcc yv) level, each CAN channel can enter either
normal mode (when the corresponding STB1/2 digital input is pulled Low) or standby mode (when the corresponding STB1/2
signal is left High):
® In the normal mode:

+ The bus transceiver is ready to transmit and receive CAN bus signals with the full CAN communication speed (up to
1 Mbps) and thus interconnect the CAN bus with the corresponding CAN controller through digital pins TxD1/2 and
RxD1/2

+ The bus pins are internally biased to typically Vcc/2 through the input circuitry

+ TxD1/2 input pin is monitored by a timeout in order to prevent a permanent dominant being forced to the bus thus
preventing other nodes from communicating. If TxD1/2 is Low for longer than tept(timeout), the transmitter switches
back to recessive. Only when TxD1/2 returns to High, the timeout counter is reset and the transmitter is ready to
transmit dominant symbols again. The TxD1/2 timeout protection is implemented individually for both CAN
transceivers.

+ A common thermal monitoring circuit compares the circuit junction temperatures with threshold Ty(sg). If the thermal
shutdown level is exceeded, dominant transmission is disabled. The circuit remains biased and ready to transmit but
the logical path from TxD1/2 pin(s) is blocked. The transmission is again enabled when the junction temperature
decreases below the shutdown level and the TxD1/2 pin returns to the High level, thus avoiding thermal oscillations.

® In the standby mode:

+ The respective transmitter is disabled and the current consumption of the channel is fundamentally reduced. Only the
low—power receiver on the channel remains active in order to detect potential CAN bus wakeups. The logical signal
on TxD1/2 input is ignored.

+ The bus pins are biased to GND through the input circuitry

+ Digital output RxD1/2 signals the output of the low—power receiver and can be used as a wakeup signal in the
application. A filtering time tdpys is applied between the bus activity and the RxD1/2 signal in order to ensure that
only sufficiently long dominant signals on the bus will be propagated to the digital output. In addition, dominant bus
signals are ignored in case they were present during normal—to—standby mode transition; in this way unwanted
wakeups are avoided in case of permanent dominant failure on the bus. Example waveforms illustrating bus activity
detection in standby mode are shown in Figure 3.

In order to ensure a safe device state, the digital inputs STB1/2 and TxD1/2 are connected through internal pull-up resistors
to Vcc thus ensuring that both channels remain in standby mode and/or no dominant can be transmitted in case any of the digital
inputs gets disconnected.
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Figure 3. NCV7441 Dual CAN: Bus Activity Detection in Standby Mode
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Figure 4. NCV7441 Dual CAN: Functional Graphs
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Table 3. ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Min Max Unit
Vmax_vce Supply voltage -0.3 6 \%
Vmax_digln Voltage at digital inputs. TxD1, TxD2, STB1, STB2 -0.3 6 \%
Vmax_digOut Voltage at digital outputs. RxD1, RxD2, TEST/GND -0.3 (\gcg) \Y,

+0.

Vimax_CANH1/2 Voltage on CANH1/2 pin; no time limit -50 +50 \Y,
Vimax_CANL1/2 Voltage on CANL1/2 pin ; no time limit -50 +50 \Y
Viax difCAN Absolute voltage difference between CAN pins: |V(canH1)-V(canL1)l; 0 50 \Y

N |V(caNH2)-V(cANL2)]
Tymax) Junction temperature -40 170 °C
ESD System ESD on CANH1/2 and CANL1/2 as per IEC 61000-4-2: 330 @2 / 150 pF -8 8 kV
Human body model on CANH1/2 and CANL1/2 as per JESD22-A114 /| AEC- -8 8 kV

Q100-002

Human body model on other pins as per JESD22-A114 / AEC-Q100-002 -4 4 kV
Charge device model on all pins as per JESD22-C101 / AEC-Q100-011 -500 500 \Y

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect
device reliability.

Table 4. OPERATING RANGES

Symbol Parameter Min Max Unit
Vop_vce Supply voltage 4.75 5.25 Y
Vop_digin Voltage at digital inputs. Dual CAN: TxD1, TxD2, STB1, STB2 0 Vece \
Vop_digout Voltage at digital outputs. RxD1, RxD2 0 Vee \Y
Vop_CANH1/2 Voltage on CANH1/2 pin -35 35 vV

Guaranteed receiver function

Vop_CANL1/2 Voltage on CANL1/2 pin 35 35 \Y
- Guaranteed receiver function

Vop_diffCAN Absolute voltage difference between CAN pins: 0 35 \Y,

[Vcann1) = Vicanwls [VcanHz) = Vicanwz)l
Guaranteed receiver function

Ty op Junction temperature -40 150 °C
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Table 5. ELECTRICAL CHARACTERISTICS
The characteristics defined in this section are guaranteed within the operating ranges listed in Figure 4, unless stated otherwise. Positive
currents flow into the respective pin.

NCV7441

Symbol Parameter Conditions | Min | Typ | Max | Unit
Vcc SUPPLY ELECTRICAL CHARACTERISTICS
Vee_uv Ve under voltage level 25 3.5 4.5 \
lvce stdoy Vg consumption Both channels in standby mode; 20 30
B no wakeup detected;
both buses recessive
TxD1 = TxD2 = High
lvee_norm1 One channel in normal mode; 3 5 11 mA
B TxD1 = TxD2 = High
cG norm2 Both channels in normal mode; 6 10 20 mA
B TxD1 = TxD2 = High
DIGITAL INPUTS ELECTRICAL CHARACTERISTICS - PINS TxD1, TxD2
VTex_L Low level input voltage -0.3 0.8 \Y
VTxX H High level input voltage 2 Vee + v
- 0.3
Irxx L Low level input current Vec=5V -75 -200 -350 uA
V(TXX) = GND
Irxx_H High level input current Vec=0..525V -0.5 0.5 uA
Viaxx) =5V
DIGITAL INPUTS ELECTRICAL CHARACTERISTICS - PINS STB1, STB2
VsTBX L Low level input voltage -0.3 0.8 \Y
VsTBX H High level input voltage 2 Vee + Vv
B 0.3
IstBX L Low level input current Vec=5V -1 -4 -10 uA
V(sTBx) = GND
IsTBX_H High level input current Voc=0..525V -0.5 0.5 uA
V(stBX) =5V
DIGITAL OUTPUTS ELECTRICAL CHARACTERISTICS - PINS RxD1, RxD2
lgigout_L Output current at Low out- V(digouty = 0.4 V 2 6 12 mA
- put level
ldigout_H Output current at High out- at least one channel enabled -0.1 -0.4 -1 mA
- put level V(digout) = Vcc - 0.4 V
Vdigout_stdby Output level in standby both channels in standby; Veo Vec- | Voo - Vv
B mode |(digOut) =-100 A 1.1 0.7 0.4
ldigout_Hz Output current in High-im- during Vg undervoltage; -2 0 2 uA
B pedance state Vigouy =0V ... Vec
CAN TRANSMITTER CHARACTERISTICS
Vo(reces)(CANH1/2) recessive bus voltage at V1xp1/2 = Veo; 2.0 25 3.0 \Y
pin CANH1/2 no load on the bus, normal mode
no load on the bus; -0.1 0 0.1
standby mode
Vo(reces)(CANL1/2) recessive bus voltage at V1xD1/2 = Vcei 2.0 25 3.0 \Y
pin CANL1/2 no load on the bus, normal mode
no load on the bus; -0.1 0 0.1
standby mode
lo(reces) (CANH1/2) recessive output current at -35V <VcaNH12<35 Y, -2.5 - 2.5 mA
pin CANH1/2 0V<Vgc<b525V
lo(reces) (CANL1/2) recessive output current at -35V < VeanL12 <35, -2.5 - 2.5 mA
pin CANL1/2 0V<Vgc<525V
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Table 5. ELECTRICAL CHARACTERISTICS
The characteristics defined in this section are guaranteed within the operating ranges listed in Figure 4, unless stated otherwise. Positive
currents flow into the respective pin.

NCV7441

Symbol Parameter Conditions | Min | Typ | Max | Unit |
CAN TRANSMITTER CHARACTERISTICS
Vo(dom)(CANH1/2) dominant output voltage at Vixp1eg=0V 3.0 3.6 4.25 \Y
pin CANH1/2
Vo(dom)(CANL1/2) dominant output voltage at Vixp1e=0V 0.5 1.4 1.75 \Y
pin CANL1/2
VO(dif)(BUS dom) differential bus output VTXD1/2 =0V, dominant; 15 2.25 3.0 \Y
B voltage bus differential load:
(VeanH1/2 — VeanLt2) 425Q <R <60Q
Vo(dif) (BUS_rec) differential bus output Vxp1/2 = Vee -120 0 50 mV
- voltage Recessive,
(VcaNH1/2 — VcANL1/2) no load on the bus
lo(sC)(CANH1/2) short—circuit output current VcanNH12=0V, -100 -70 -45 mA
at pin CANH1/2 VTXD1/2 =0V
lo(sC)(CANL1/2) short—circuit output current VcanL1/2= 36V, 45 70 100 mA
at pin CANL1/2 Vixp12 =0V
CAN RECEIVER AND CAN PINS ELECTRICAL CHARACTERISTICS
Vi(dif) th) Differential receiver normal mode 0.5 0.7 0.9 \
threshold voltage -12V < VeanHi2 <12V
-12V < VCANL1/2 <12V
standby mode 0.4 0.8 1.15
-12V < VCANH1/2 <12V
-12V < VeanLiz <12V
Vihem(dif) (th) Differential receiver normal mode 0.4 0.7 1 \Y
threshold voltage for high -35V < VcaNH12 <35V
common mode -35V < VganL12 <35V
Vihem(dif) (hys) Differential receiver input normal mode 20 70 100 mV
voltage hysteresis for high -35V < VoaNH1/2 <35V
common mode -35V < VganL12 <35V
Ricm)CANH1/2 Common mode input res- 15 26 37 kQ
istance at pin CANH1/2
Ricm)CANL1/2 Common mode input res- 15 26 37 kQ
istance at pin CANL1/2
Riem)(m) Matching between pin VeanH1/2= VCANL12 -3 0 3 %
CANH1/2 and pin
CANL1/2 common mode
input resistance
Ri(if Differential input resist- 25 50 75 kQ
ance
CI(CANH1/2) input capacitance at pin V1xpi2 = Voo - 7.5 20 pF
CANH1/2 not tested in production
CicanLi/z) input capacitance at pin V1xpi1/2 = Voo - 7.5 20 pF
CANL1/2 not tested in production
Ci(aify differential input capacit- V1xpi2 = Voo - 3.75 10 pF
ance not tested in production
ILICANH1/2 In_put leakage current to Voc=0V; -10 0 10 uA
pin CANH1/2 VCANL1/2 = VCANH1/2 =5V
ILicANL1/2 Input leakage current to Voc=0V; -10 0 10 uA
pin CANL1/2 VCANL1/2 = VCANH1/2 =5V
THERMAL MONITORING ELECTRICAL CHARACTERISTICS
Tysd) Thermal shutdown Junction temperature rising 150 185 °C
threshold
Junction temperature falling 145 °C
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Table 5. ELECTRICAL CHARACTERISTICS
The characteristics defined in this section are guaranteed within the operating ranges listed in Figure 4, unless stated otherwise. Positive
currents flow into the respective pin.

Symbol Parameter Conditions | Min | Typ | Max | Unit |
DYNAMIC ELECTRICAL CHARACTERISTICS
td(TxD1/2-BUSON) delay TxD1/2 to CAN1/2 bus differential load 100 pF/60 Q 20 85 120 ns
bus active
tdrxp1/2-BUSOf) delay TxD1/2 to CAN1/2 bus differential load 100 pF/60 Q 30 105 ns
bus inactive
tdeUSON-RXD1/2) delay CAN1/2 bus active CrxD1/2 = 15 pF 25 55 105 ns
to RxD1/2
td(BUSOff—RXO) delay CAN1/2 bus inactive Crxpi/2 = 15 pF 30 100 105 ns
to RxD1/2
tdpD(TXD1/2-RXD1/2)dr propagation delay TxD1/2 bus differential load 100 pF/60 Q 30 245 ns
to RxD1/2;
dominant-to-recessive
tdpp(TXD1/2-RXD1/2)rd propagation delay TxD1/2 bus differential load 100 pF/60 Q 75 230 ns
to RxD1/2;
recessive-to—dominant
tdgus low-power receiver filter- standby mode 0.5 25 5 us
ing time Vdif(dom) >1.4V
standby mode 0.5 3 5.8
Vdif(dom) >1.2V
tdwake delay to flag bus wakeup; standby mode; dominant longer than 10 us
time from CAN bus domin- tdgus
ant start to RxDx falling
edge
td(nrm-stb) transition delay from 10 us

STB1/2 rising edge to
CAN1/2 standby mode

td(stb-nrm) transition delay from 10 us
STB1/2 falling edge to
CAN1/2 normal mode

tent(timeout) TxD1/2 dominant time out Vixp1e=0V 300 650 1000 us
ldigout_Hz Output current in High—im- pins RxD1,2 during Vg under-voltage; -2 0 2 A
pedance state V(digout =0V ... Veo

ORDERING INFORMATION

Device Description Temperature Range Package Shippingt
NCV7441D20G Dual HS-CAN Transceiver —40°C to 125°C SOIC-14 55 Tube / Tray
Pb-Free,
NCV7441D20R2G ( ) 3000 / Tape & Reel

tFor 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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DIMENSIONS: MILLIMETERS
*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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