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CAN FD Transceiver,
Low Power, with INH,
WAKE and Error Detection

NCV7343

Description

The NCV7343 CAN FD transceiver is the interface between
a controller area network (CAN) protocol controléerd the physical
bus. The transceiver provides differential transrafiability to the bus
and differential receive capability to the CAN catier.

The NCV7343 is an addition to the CAN high—speed transceiver
family complementing NCV734x CAN stand-alone tramsers
and previous generations such as AMIS42665, AMISS0é&. SOIC-14 DFNW14 4.5x3, 0.65P

The NCV7343 guarantees additional timing parameters to ensure D2 SUFFIX MW SUFFIX
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robust communication at data rates beyond 1 Mbit/sge agth CAN CASE 751A-03 CASE S07AC
flexible data rate requirements (CAN FD). Theseturss make
the NCV7343 arexcellent choice for all types of HS—-CAN networks, MARKING DIAGRAMS
in nodes that require a low—power mode with wakeeapability via
the CAN bus. NCV7343D20 NCV7343MWO
“AAAARAARRAS o 14
Features
. . . NCV7343 NCV
e Compliant with International Standard 1SO11898-220 AWLYWWG 7343
e CAN FD Timing Specified up to 5 Mbit/s = ALYW
e Extended Bus Load Range LN 7 - 8
e Standby and Sleep Mode with very Low Current Corgion
o CAN Wake-up with Wake—upattern (WUP), Short CAN Activity NCV7343D21 NCV7343MW1
Filter Time, LongWake—-up Timeout and Normal Bus Biasing. YA AAAARARAS e 14
® |ocal Wake-up NCV7343-1 NCV7
® Vo Pin Allowing Direct Interfacing with 3V to 5 V MQs o AWLYWWG iﬁ;&
® | ow Electromagnetic Emission (EME) and High Eleotegnetic 1 HHEHBHHEHHE .
Susceptibility (EMS) 7 8
High Impedance Bus Lines in Unpowered State Solc-14 DFNW14
Transmit Data (TxD) Dominant Timeout Function (Lpng A - Assembly Site
Bus Error Detection (W)L = Wafer Lot
Under all Supply Conditions the Chip behaves Ptatily YW(W) =Date Code
Gor= = Pb-Free Identification

ESD Robustness of Bus Pins > 8 kV

Thermal Protection ORDERING INFORMATION

Bus Pins Short Circuit Proof to Supply VOItage @rpund See detailed ordering and shipping information in the package
Bus Pins Protected against Transients in an Autem@nvironment  dimensions section on page 21 of this data sheet.
AEC-Q100 Grade 0 Qualified and PPAP Capable

These are Pb—Free Devices

Quality

® \Wettable Flank Package for Enhanced Optical Ingpect
Typical Applications

e Automotive

e |ndustrial Networks

© Semiconductor Components Industries, LLC, 2020 1 Publication Order Number:
July, 2021 - Rev. 1 NCV7343/D
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NCV7343

TYPICAL APPLICATION
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Figure 1. Typical Application Diagram
RECOMMENDED EXTERNAL COMPONENTS FOR THE APPLICATIONS DIAGRAM
Symbol Parameter Value Unit Note
Cvg Decoupling Capacitor on Vg Supply Pin, Ceramic 100 nF
Cvce Decoupling Capacitor on V¢ Supply Pin, Ceramic 1 uF
Cvio Decoupling Capacitor on V|g Supply Pin, Ceramic 100 nF
RwWAKE1 WAKE Pin Pull-up Resistor 33 kQ
RwakE2 WAKE Pin Serial Protection Resistor 3.3 kQ
CMC Common Mode Choke 100 uH (Note 1)
Rt Terminating Resistors 60 Q <1%,2>0.25W
Cst Common-mode Stabilization Capacitor, Ceramic 4.7 nF < 20%, 50 V

1. Murata DLW32SH101XF2, Murata DLW32SH101XK2, TDK ACT45B-101-2P, TDK ACT1210R-101-2P
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BLOCK DIAGRAM
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Figure 2. NCV7343 Block Diagram
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PIN CONNECTIONS
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(Top View) (Top View)
Figure 3. Pin Connections — SOIC-14 Figure 4. Pin Connections — DFNW14
PIN FUNCTION DESCRIPTION
Pin Name Description
1 TxD Transmit data input; low input — dominant driver; internal pull-up current
2 GND Ground
3 Vee Supply voltage
4 RxD Receive data output; dominant transmitter — low output
5 Vio Input / Output pins supply voltage
6 EN Enable mode control input; internal pull-down current
7 INH High voltage output for controlling external voltage regulators
8 ERRN Digital output indicating errors and power—up; active low
9 WAKE Local wake—-up input
10 Vg Battery supply connection
11 Nc Not connected
12 CANL Low-level CAN bus line (low in dominant mode)
13 CANH High-level CAN bus line (high in dominant mode)
14 STBN Standby mode control input; internal pull-down current
15 EP Exposed Pad. Recommended to connect to GND or left floating in application (DFNW14 package only)

MAXIMUM RATINGS

Symbol Parameter Conditions Min Max Unit
Vg Supply Voltage, Pin Vg (Note 2) -0.3 +40 Y
Vsup Supply Voltage, Pin Vg, Vio (Note 2) -0.3 +6.0 \Y
Vean DC Voltage at Pins CANH and CANL 0<Vgc<55V -42 +42 \
VDpIFF DC Voltage between Any Two Pins -42 +42 Y

(Including CANH and CANL)
Vpig_IN DC Voltage at Pin TxD, STBN, EN -0.3 +40 \Y
Vpic_out DC Voltage at Pin RxD, ERRN -0.3 Vio+0.3 \Y
VINH DC Voltage at Pin INH -0.3 Vg +0.3 \Y
liINH DC Current on INH Pin -5 0 mA
VWAKE DC Voltage at Pin WAKE -42 +42 \%
VESD IEC Electrostatic Discharge Voltage at Pins CANH, CANL, (Note 3) -8 +8 kv
B Vg and WAKE; System HBM, According to IEC 61000-4-2.
VESD HBM Electrostatic Discharge Voltage at Pins CANH, CANL, (Note 4) -8 +8 kv
B Vg and WAKE; Component HBM, According to JEDEC
JESD22-A114.

WWW. onsemi.com
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MAXIMUM RATINGS (continued)

Symbol Parameter Conditions Min Max Unit
VESD INT Electrostatic Discharge Voltage at All Other Pins; (Note 4) -4 +4 kv
B Component HBM, According to JEDEC JESD22-A114.
VESD cDM Electrostatic Discharge Voltage at All Pins; -750 +750 \%
B Component CDM, According to JEDEC JESD22-C101.
VESD MM Electrostatic Discharge Voltage at All Pins; (Note 5) —-200 +200 \%
B Component MM, According to JEDEC JESD22-A115.
VTRAN Voltage Transients, Pins CANH, CANL. Test pulses 1 -100 - \
Test Pulses According to ISO7637-2, Class C, (Note 6)
Test pulses 2a - +75 \%
Test pulses 3a -150 - \%
Test pulses 3b - +100 \%
Voltage Transients, Pin Vg, According to ISO7637-2 Test pulse 5 - 40 \%
Load dump
Latch-up Static Latch—up at All Pins, According to JEDEC JESD78 - 150 mA
T; Maximum Junction Temperature -40 +160 °C
Tste Storage Temperature -55 +150 °C
MSL Moisture Sensitivity Level SOIC-14 2
DFNW14 1
TsLp Peak Soldering Temperature (Note 7) - 260 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

2.

3.

Noo s

Refer to ELECTRICAL CHARACTERISTICS, RECOMMENDED OPERATING RANGES and/or APPLICATION INFORMATION for Safe
Operating parameters.

Equivalent to discharging a 150 pF capacitor through a 330 Q resistor, referenced to GND. WAKE pin stressed through an external series
resistor 3.3 kQ and with 10 nF capacitor on the module input. VB pin decoupled with 100 nF during stressing. Results were verified by an
external test house.

Equivalent to discharging a 100 pF capacitor through a 1.5 kQ resistor.

Equivalent to discharging a 200 pF capacitor through a 10 Q resistor and 0.75 uH coil.

Results were verified by an external test house.

For information, please refer to our Soldering and Mounting Techniques Reference Manual, SOLDERRM/D.

THERMAL CHARACTERISTICS

Rating Symbol Value Unit
Thermal Characteristics, SOIC-14 (Note 8)
Thermal Resistance Junction—to—Air, (Note 9) Rgia 1 100 KIW
Thermal Resistance Junction—to—Air, (Note 10) RoJa_2 63
Thermal Characteristics, DFNW14 (Note 8)
Thermal Resistance Junction—-to—Air, (Note 9) Roia 1 115 KW
Thermal Resistance Junction—to—Air, (Note 10) Roa_2 65

8.

9.

Refer to ELECTRICAL CHARACTERISTICS, RECOMMENDED OPERATING RANGES and/or APPLICATION INFORMATION for Safe
Operating parameters.
Test board according to EIA/JEDEC Standard JESD51-3 (1SOP PCB), signal layer with 10% trace coverage.

10. Test board according to EIA/JJEDEC Standard JESD51-7 (2S2P PCB), signal layers with 10% trace coverage.

RECOMMENDED OPERATING RANGES

Symbol Parameter Conditions Min Max Unit
Vg Supply Voltage, Pin Vg 5.0 40 \%
Vee Supply Voltage, Pin Ve 4.5 5.5 \%
Vio Supply Voltage, Pin Vo 2.8 5.5 \%
Vean DC Voltage at Pins CANH and CANL -36 36 \Y
Vpic_IN DC Voltage at Pins TxD, STBN, and EN 0 5.5 Y
Vpic_out DC Voltage at Pins RxD and ERRN 0 Vio \Y
VINH DC Voltage at Pin INH 0 Vg \
lINH DC Current on Pin INH -1 0 mA

WWW. onsemi.com
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RECOMMENDED OPERATING RANGES (continued)

Symbol Parameter Conditions Min Max Unit
VWAKE DC Voltage at Pin WAKE —42 Vg \%
Ty Junction Temperature -40 150 °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.

ELECTRICAL CHARACTERISTICS (Vcc=45V1t05.5V;V,g=2.8V105.5V;Vg=5.0V to 40 V; for typical values Tp = 25°C, for
min/max values T3 = —40 to +150°C; R 1= 60 Q, Crxp = 15 pF; unless otherwise noted. All voltages are referenced to GND (pin 2).
Positive current flow into the respective pin)

Symbol Parameter Conditions | Min | Typ | Max |Unit
Ve SUPPLY (Pin Vcc)

Vee Power Supply Voltage 45 - 55 \Y

Icc Supply Current Normal mode, Dominant, V1yxp =0 V - 47 61 mA
Normal mode, Recessive, V14p = V|0 - 3.2 6.2 mA
Silent mode, Recessive - 1.0 3.2 mA
Normal mode, Dominant, V14xp =0V, - - 103 mA

one of bus wires shorted (Note 11)
-3V <VcanH: VeanL £ +18V

lcc p Supply Current Standby or Sleep mode, Vcc =5V - 11 20 uA
B in Low—-power Modes Vg > V¢e, T3 £100°C (Note 11)
(Standby or Sleep Mode)

Vv vee Undervoltage Detection 35 3.8 4.3 \
B Threshold

Vuvh_vee Undervoltage Threshold - 120 - mVv
Hysteresis

V|0 SUPPLY VOLTAGE (Pin V o)

Vio Supply Voltage on Pin Vg 2.8 - 5.5 \%
lio Normal-power Mode Supply Normal or Silent mode; V14xp =0V - 110 300 uA
Current
Normal or Silent mode, V14p = V|0 - 15 7.0 uA
lio Lp Low—power Mode Supply Current Standby or Sleep mode; V1yp = Vio: - 1.0 4.0 uA
T3<100°C (Note 11)
Vuv_vio Undervoltage Detection 2.0 2.2 2.8 \%
Threshold
Vuvh_vio Undervol_tage Threshold - 280 - mV
Hysteresis

Vg SUPPLY VOLTAGE (Pin V g)

Vg Supply Voltage on Pin Vg 5.0 - 40 \%
Ig Normal-power Mode Supply Normal and Silent mode; - 35 7.0 uA
Current Vg=5Vto38V
Ig 1P Low-power Mode Supply Current Standby mode - 3.5 7.0 uA
Vwake = Ve;
Vg=5Vto38V
Sleep mode - 13 20 uA
Vvce =Vvio =0V,
Vwake = Ve;

Vg=5V1t038V
T; <100°C (Note 11)

I Lp vBavCce Sum of Low—power Mode Supply Sleep and Standby Mode - 14 23 uA
- Current to Battery and V¢ Pin Vyce =VWio =5V,
Vg=5Vto38V

T; < 100°C (Note 11)

WWW. onsemi.com
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ELECTRICAL CHARACTERISTICS (Vcc=45Vt05.5V;V|,p=2.8V1t05.5V;Vg=5.0Vto 40 V; for typical values Tp = 25°C, for
min/max values T3 = —40 to +150°C; R 1= 60 Q, Crxp = 15 pF; unless otherwise noted. All voltages are referenced to GND (pin 2).

Positive current flow into the respective pin) (continued)

Symbol Parameter Conditions | Min | Typ | Max | Unit
Vg SUPPLY VOLTAGE (Pin V g)
Vuvd_vB Undervoltage Detection Vg falling 3.7 4.1 4.5 \%
Threshold
Vuvr_vB Undervoltage Recovery Vg rising 3.9 4.4 4.9 Y
Threshold
Vuvh_vB Undervoltage Threshold 100 300 400 mV
Hysteresis
TRANSMITTER DATA INPUT (PIN TxD)
ViH High-level Input Voltage Qutput recessive 2.0 - - \%
Vi Low-level Input Voltage Output dominant - - 0.8 \Y
iy High-level Input Current V1xd = Vio -5.0 0 +5.0 uA
Rpu Pull-up Resistor 10 25 50 kQ
ILEAK Leakage Current Vixp =55V, V| p=0V -1.0 0 +1.0 uA
Ci Input Capacitance (Note 11) - 5 10 pF
RECEIVER DATA OUTPUT (Pin RxD)
loH High-level Output Current Vrxp = Vio - 0.4V -8.0 -3.0 -1.0 mA
loL Low-level Output Current Vrxp = 0.4V 1.0 6.0 12 mA
TRANSMITTER MODE SELECT (Pin STBN, EN)
VIH High-level Input Voltage Standby mode 2.0 - - \%
VL Low-level Input Voltage Normal mode - - 0.8 \Y
Rpp Pull-down Resistor 300 650 1000 kQ
I Low-level Input Current Vsgn =0V -1.0 0 +1.0 uA
ILEAK Leakage Current Vsten =55V, Vg=Vcc=Vip=0V -1.0 0 +1.0 uA
Ci Input Capacitance (Note 11) - 5 10 pF
ERROR SIGNALING (Pin ERRN)
loH High Level Output Current VERRN = V|0 - 0.4V -100 -50 -10 uA
loL Low Level Output Current VErRrn = 0.4V 0.1 0.5 1.0 mA
LOCAL WAKE-UP INPUT (Pin WAKE)
Vin High-level Input Voltage Standby or Sleep Vg -2 - - \%
VL Low-level Input Voltage Standby or Sleep - - Vg -4 \%
iy High-level Input Current Vwake = Ve —2V; -11 - -3.0 uA
Viwake = High for t > tyake filt
(Pull-up active)
IiL Low-level Input Current Vwake = Vg —4V; 3.0 - 11 uA
Vwake = Low for t = tyake filt
(Pull-down active)
INHIBIT OUTPUT (Pin INH)
Vou High-level Output Voltage IIng = -1 mA Vg - Vg - Vg - \Y
0.6 0.27 0.1
ILEAK Leakage Current Sleep or Power-off mode, Viyy =0V -5 0 +5 uA
CAN TRANSMITTER (Pins CANH and CANL)
Vo(dom)(CANH) Dominant Output Voltage at Pin Normal mode; Vyp = Low; 2.75 3.65 4.5 \Y
CANH t < tgom(TxD); 45 Q < R T <65 Q

WWW. onsemi.com
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ELECTRICAL CHARACTERISTICS (Vcc=45Vt05.5V;V|,p=2.8V1t05.5V;Vg=5.0Vto 40 V; for typical values Tp = 25°C, for

min/max values T3 = —40 to +150°C; R 1= 60 Q, Crxp = 15 pF; unless otherwise noted. All voltages are referenced to GND (pin 2).
Positive current flow into the respective pin) (continued)

Symbol Parameter Conditions | Min | Typ | Max | Unit
CAN TRANSMITTER (Pins CANH and CANL)
Vo(dom)(CANL) Dominant Output Voltage at Pin Normal mode; Vyp = Low; 0.5 1.35 2.25 \%
CANL t < tdom(TxD); 45 Q<R 7£65Q
Vo(rec) Recessive Output Voltage at Pins Normal or Silent mode; 2.0 25 3.0 Y
CANH and CANL V1xp = High
or Vrxp = Low and t > tgom(TxD):
no load
Vo(off) Recessive Output Voltage at Pins Standby or Sleep mode; -0.1 0 +0.1 Y
CANH and CANL no load
Vo(dom)(diff) Differential Dominant Output Normal mode; Vyp = Low; 15 2.3 3.0 \Y
Voltage t < tgom(TxD): 50 L <R 7<65Q
(VcanH — Veand)
Vo(dom)(dif‘f)_E Normal mode; V4p = Low; 1.4 2.3 3.3 \%
t <tgom(TxD) 45 Q<R 7<70Q
Vo(dom)(diff)_ARB Normal mode; VTXD = Low; 1.5 - 5.0 \
t <tgom(txD); RLT =2 240 Q
Vo(rec)(diff) Differential Recessive Output Normal or Silent mode; -50 0 +50 mV
Voltage V1xp = High
(VcanH — Veany) or Vrxp = Low and t > tgom(txp):
no load
Vo(off)(diff) Differential Recessive Output Standby or Sleep Mode; -0.2 0 +0.2 Vv
Voltage no load
(VeanH — Veant)
Vo(sym) Driver Output Voltage Symmetry TxD = square wave up to 1 MHz; 0.9 1.0 1.1 Vee
Vo(sym) = VcanH + Veant Cst=4.7nF
lo(sc)(CANH) Short Circuit Output Current Normal mode; V14p = Low, mA
at Pin CANH in Dominant t <tgom(txp): 3V <VeanH £ +18V
NCV7343xx0 -100 =70 +2.0
NCV7343xx1 -100 =70 +5.0
lo(sc)(CANL) Short Circuit Output Current Normal mode; V4p = Low, mA
at Pin CANL in Dominant t < tgom(txp): =3 V < VcanL < +36 V
NCV7343xx0 -2.0 +70 +100
NCV7343xx1 -2.0 +70 +100
lo(sc)(rec) Short Circuit Output Current Normal or Silent mode; mA
at Pins CANH and CANL =27V <VcanH, VeanL <+32V
in Recessive NCV7343xx0 | -3.0 - +3.0
NCV7343xx1 -6.0 - +6.0
CAN RECEIVER (Pins CANH and CANL)
ILEAK (off) Input Leakage Current 0 Q <R(Vcc to GND) <1 MQ -5.0 0 +5.0 uA
VeanH = VeanL =5V
Vg=Vecc=V)p=0V -5.0 0 +5.0 uA
VcanH = Veane =5V
Vi(rec)(diff)_NM Differential Input Voltage Range Normal or Silent mode; -3.0 - +0.5 \%
- Recessive State =12V <Veanns Veant € +12V;
no load
Vi(rec)(diff)_LP Standby or Sleep mode; -3.0 - +0.4 \%
-12 V< Veane, Veane £ +12 1V,
no load
Vi(dom)(diff)_NM Differential Input Voltage Range Normal or Silent mode; 0.9 - 8.0 \%
B Dominant State -12 V < VcanH: VeanL < +12V,
no load
Vi(dom)(diff)_LP Standby or Sleep mode; 1.05 - 8.0 \%

-12 V< Veane, Vean £ +12 1V,
no load

WWW. onsemi.com
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ELECTRICAL CHARACTERISTICS (Vcc=45Vt05.5V;V|,p=2.8V1t05.5V;Vg=5.0Vto 40 V; for typical values Tp = 25°C, for
min/max values T3 = —40 to +150°C; R 1= 60 Q, Crxp = 15 pF; unless otherwise noted. All voltages are referenced to GND (pin 2).

Positive current flow into the respective pin) (continued)

Symbol Parameter Conditions | Min | Typ | Max | Unit
CAN RECEIVER (Pins CANH and CANL)
Victh)(diff)_NM Differential Receiver Threshold Normal or Silent mode; 0.5 - 0.9 \
- Voltage -12V< VCANHv VCANL <+12V;
no load
Vi(th)(diff)_NM_E Normal or Silent mode; Extended, 0.4 - 1.0 \Y
-30 V< Veane, Veane £ 435V,
no load
Vi(th)(diff)_LP Standby or Sleep mode; 0.4 - 1.05 \Y
-12 V< Veane, Veane £ +12 1V,
no load
Ricm) Common-mode Input Resistance -2V <Veann: VeanL £ +7V 6.0 - 50 kQ
at Pins CANH and CANL
Riem)(m) Matching between Pin CANH VeaNH = Vean = 5V -1 0 +1 %
and Pin CANL Common Mode
Input Resistance
Ri(iff) Differential Input Resistance Ridif) = Ricem)(canH) * Riicm)(CANL) 12 - 100 kQ
-2V <VeanH, VeanL S +7V
Ci Input Capacitance at Pins CANH V1xp = High; (Note 11) - 7.5 20 pF
and CANL
Ci(aiff) Differential Input Capacitance V1xp = High; (Note 11) - 3.75 10 pF
THERMAL SHUTDOWN
Tisp Shutdown Junction Temperature Junction temperature rising 160 180 200 °C
TiSD HYST Shutdown Junction Temperature 2.0 35 6.0 °C
B Hysteresis
TIMING CHARACTERISTICS (see Figure 18)
td(TxD-BUSON) Propagation Delay TxD to Bus Normal mode (Note 12, Figure 16) - 75 - ns
Active
td(TxD-BUSOff) Propagation Delay TxD to Bus Normal mode (Note 12, Figure 16) - 85 - ns
Inactive
td(BUSON-RXD) Propagation Delay Bus Active Normal or Silent mode (Note 12, - 25 - ns
to RxD Figure 16)
td(BUSOff-RxD) Propagation Delay Bus Inactive Normal or Silent mode (Note 12, - 35 - ns
to RxD Figure 16)
tpd_dr Propagation Delay TxD to RxD Normal mode (Note 12, Figure 17) 50 100 170 ns
Dominant to Recessive Transition | thiytxp) = 200 ns /500 ns / 1000 ns
thd_rd Propagation Delay TxD to RxD Normal mode (Note 12, Figure 17) 50 120 170 ns
Recessive to Dominant Transition | thiyxp) = 200 ns /500 ns / 1000 ns
tdom(TxD) TxD Dominant Timeout Normal mode; Vyp = Low 1.2 2.4 6.0 ms
ten(TxD) Transmitter Activation Time after Normal mode 7.0 - 50 us
Clearing TxD Dominant Timeout
Flag Condition
tgom(BUS) Bus Dominant Timeout Normal or Silent mode; bus dominant 15 2.8 6.5 ms
ten(RxD) Receiver Activation Time after Normal or Silent mode 14 - 50 us
Clearing Bus Dominant Timeout
Flag Condition
thit(RxD) Bit Time on RxD Pin thitcrxp) = 500 ns (Note 12, Figure 17) 400 - 550 ns
thitcrxp) = 200 ns (Note 12, Figure 17) 120 - 220 ns

WWW. onsemi.com
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ELECTRICAL CHARACTERISTICS (Vcc=45Vt05.5V;V|,p=2.8V1t05.5V;Vg=5.0Vto 40 V; for typical values Tp = 25°C, for
min/max values T3 = —40 to +150°C; R 1= 60 Q, Crxp = 15 pF; unless otherwise noted. All voltages are referenced to GND (pin 2).

Positive current flow into the respective pin) (continued)

Symbol Parameter Conditions | Min | Typ | Max | Unit
TIMING CHARACTERISTICS (see Figure 18)
thit(vi(diff)) Bit Time on Bus Pins thitrxp) = 500 ns (Note 12, Figure 17) 435 - 530 ns
(CANH - CANL) -
thitrxp) = 200 ns (Note 12, Figure 17) 155 - 210 ns
Atrec Receiver Timing Symmetry thitrxp) = 500 ns (Note 12, Figure 17) -65 - +40 ns
Atrec = thit(RxD) ~ thit(Vi(diff)) thit(TxD) = 200 ns (Note 12, Figure 17) -45 - +15 ns
ta(startup) Power-on Event Device Sartup Vg >V va to Standby Mode Delay - - 100 us
Time (Figure 5)°
ta(mode) Operating Mode Change Delay Mode change by STBN/EN pins 7.0 16 50 us
(Figure 7 and Figure 8)
ta(mode_wake) Mode change after local wake-up 10 16 38 us
(Figure 12 and Figure 13)
ta(mode_wup) Mode change after remote wake-up 10 22 63 us
B (Figure 14)
th(mode) Operating Mode Change Hold Figure 7 and Figure 8 3.0 - 50 us
Time
th(go-to-sleep) Go-to—-Sleep Mode Entering Hold STBN = Low, EN = High (Figure 9) 3.0 - 50 us
Time
ta(wake_startup) Power-on Event WAKE Pin Standby mode to WAKE input enable 40 70 200 us
B Enable Time delay (Power—on event only)
(Figure 5)
twake filt WAKE Pin Input Filter Time Standby or Sleep mode 5.0 21 60 us
- (Figure 12 and Figure 13)
tawake_fig) Wake-up Flag Set Delay Time Local wake-up detected, Standby 3.0 55 13 us
B or Sleep mode
(Figure 12 and Figure 13)
twup,_filt Bus Wake-up Pattern Filter Time Standby or Sleep mode (Figure 14) 0.15 - 1.8 us
B (Short)
twup_to Bus Wake-up Pattern Timeout Standby or Sleep mode (Figure 14) 1.0 2.0 5.0 ms
ta@wup_fig) Wake-up Flag Set Delay Time Remote wake-up detected, Standby 3.0 11 38 us
B or Sleep mode (Figure 14)
tuv det Transmitter Deactivation Time Vee < Vuvd vee of Vio < Vud vio - 0.7 - us
B after Vo or Vio Undervoltage (Figure 6) ~ B
Condition Detection
tuv rec Transmitter Activation Time Vee > Vawr vee and Vio > Vyur vio 14 25 75 us
B after Vcc and Vg Undervoltage (Figure 6) — B
Condition Removal
tuvd vee Ve Undervoltage Detection Vee < Vuud vee to Ve UV flag set 100 160 400 ms
- Timeout -
tuvd VIO V|0 Undervoltage Detection Vio < Vud vio to Vg UV flag set 100 160 400 ms
- Timeout -
tuvr vee Ve Undervoltage Recovery Vee > Vuur vee to Ve UV flag reset 0.35 0.6 1.3 ms
- Timeout -
tuvr VIO V|0 Undervoltage Recovery Vio > Vuur vio to Vo UV flag reset 0.35 0.6 1.3 ms
- Timeout -

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product

performance may not be indicated by the Electrical Characteristics if operated under different conditions.
11. Values based on design and characterization, not tested in production.
12.C 71 = 100 pF, Cgt not present, Cryp = 15 pF
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FUNCTIONAL DESCRIPTION

POWER SUPPLY

NCV7343 implements three  power  supply
inputs — battery supply inputg/ CAN transceiver supply
input Ve and digital 10s supply input¥.

Vg Supply Pin
Vg is the main supply pin of the NCV734i31e NCV7343

In Normal mode, the transmitter is disablgg §etafter
Vcc or Vo voltage falls below respective undervoltage
detection thresholds. The transmitter is re—enabjeget
after both \&c and o voltage rises above the undervoltage
recovery thresholds (Figure 6).

Vg undervoltage is detected ifg\Vsupply voltage falls

proceedsrom Power-off mode to Standby mode as soon as gy undervoltage detection thresholdyy/ve Ve

the Vg supply is available. This supply input is used
to provide the minimum power required for the operat
in case of absence of the remaining supplies. Tilpittdas

is the only active supply in a low-power Sleep mode |5er than

providing power supply to the low—power wake-up
detector.

Ve Supply Pin
Vce pin is the CAN transceiver main supply input
in Normal and Silent mode.

V|0 Supply Pin

Digital pins interfacing with the microcontroller have
a separate 10 supply. Thed/pin should be connected
to microcontroller supply pin. By using & supply pin
shared with microcontroller the 10 levels between

undervoltage recovery is detected g Supply voltage rises
above the undervoltage recovery thresholdy Wg.

Vcc undervoltage flag is set if 3 supply voltage is
\iv_vcce for longer than ¥c undervoltage
detection time (&, vcc Vcc undervoltage recovery is
detected and the flag is reset gy/supply voltage is higher
than \{,y_vcc for longer than ¥c undervoltage recovery
time L vee

Similarly, V|0 undervoltage flag is set if | supply
voltage is lower than  vio for longer than Y6
undervoltage detection timgyl vio. Vio undervoltage
recovery is detected and the flag is reset | Bupply
voltage is higher than \ vio for longer than Y
undervoltage recovery timg\}_\/.o.

Both Vce and Mp undervoltage

flags and

microcontroller and transceiver are properly adjusted. Seethe undervoltage detection timers are also reset after local

Figure 1.

Ve

Vuvr_VB

td(startup) |
R ]
STBN | |
EN 1
! - :td(mode)
Power off X Standby X Normal
INH < tuwd_vcenvio
<+ p
VCC | /
Vio : /
: td(wakeislartup)
-
WAKE disabled X enabled

Figure 5. Typical Power—-up Sequence

Power Supplies Monitoring

Vg, Vcc and Mo supply inputs are monitored by
undervoltage detectors with individual thresholds
and filtering times both for undervoltage detection
and undervoltage recovery.

or remotewake—-up detection eveat STBN pin rising edge
detection in Sleep mode.

Once the V¢ and/or \[o undervoltage flag is set
the device changes to Sleep mode. The Sleep mode can be
left and theoperation mode control by STBN and M is
re—enabled asoon as both ¥c and Vo supplies are
recovered. The operating mode control state madinet
reset when an undervoltage condition is detected. Thus if
Sleep mode was requested by the host priorde and/or
Vo undervoltage condition detection and the EN pis &t
Low in Sleep mode, the device stays in Sleep once
the undervoltage is recovered, although STBN angbighl
are both set Low, which is otherwise considerethadby
mode request.

Normal mode

< tuvd_veevio

VCC or V|o Vuv_VCC/VlO

M_U_Ulﬂﬂ_rgg:

Figure 6. Transmitter Deactivation/Activation
in Case of Undervoltage Event

tuvﬁdet > tuvﬁrec

Transmitter active disabled

TxD

CAN

WWW. onsemi.com
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INH Pin
The INH output pin is a high—-voltage high-side switch
to Vg supply. It can be used to control the/or Vo

disabled, CAN bus pins are left floating and thé&lipin is
deactivated. The RxD pin is left High aioMevel. As soon

external supply voltage regulators. The output is switchedas the \§ voltage rises above battery undervoltage recovery

high in all operating modes except for the Sleepeno
In Sleep mode the pin is left floating (high—impedance)

threshold Vi vg, the device proceeds to Standby mode.

which can be used to deactivate the external regulators>tandby Mode

inorder to minimize the ECU current consumption.
The INH switch is also deactivated in Power—off mode

HIGH SPEED CAN TRANSCEIVER

NCV7343 implements high-speed physical layer
CAN FD transceiver compatibleith 1SO11898-2:2016,
implementing following optional features or altetines:

e Extended bus load range

® Transmit dominant timeout, long

e Support of bit rates up to 5 Mbit/s

e | ow—power modes with wake—up via wake—up pattern,

Short CAN activity filter time and long wake-up
timeout

e Normal Bus hiasing

OPERATIONS MODES

Standby mode is a low—-power mode. In Standby mode
both the transmitter and receiver are disabled aandry
low—-power diferential receiver monitors the bus lines
for CAN bus activity. The bus lines are biased to ground
and supply current is reduced to a minimum.

A wake-up event can be detected either on the C4é\ b
or on the WAKE pin. A valid wake—-up is signaledmns
ERRN and RxD. Pin INH remains active (pulled high) so
that theexternal regulators controlled by the INH pin remai
switched on.

Standby mode is entered automatically upon Power—on
event (M5 > Vyyr vB)- It can be requested during normal
operation by setting STBN and EN pins to Low. Standby
mode is also entered if wake—up event is detected in Sleep
mode or if \ec and Mo recovers after undervoltage
condition has been detected.

NCV7343 provides five operation modes. These modesNormal Mode

are either selectable through pins STBN and ENtered

In the Normal mode, the transceiver is able

automatically upon detection of specific event, such asto communicate via the bus lines. The signals are

power—onundervoltage of wake—up (see Figure 11). Any
mode transition is completed within a time given by
operating mode change del@yode)

STBN

1 <Tthmode) _|

EN

| Tgmode) |

Standby Normal

Figure 7. Operating Mode Transition Timing

STBN
> th(mode)

EN

ta(mode) ta(mode)

Standby Silent Normal

Figure 8. Operating Mode Transition Timing

Power-off

This virtual mode is entered as soon as thedltage falls
below the battery undervoltage detection threshglg s
and a \4 undervoltage condition is detected. The internal
logic is reset. The transceiver and wake-up deteds

transmitted andeceived to the CAN controller via the pins
TxD and RxD. The slopes on the bus lines outputs are
optimized to give low EME.

The bus lines (CANH and CANL) are internally biased
Ved2.

Pin INH is active (pulled high) so that the external
regulators controlled by INH pin are switched on.

Normal mode can be requested by setting STBN and EN
pin to High.

Silent Mode

In Silent mode, the CAN transmitter is disabled.

The CAN controller can still receive data from ths via
RxD Pin as the receiver part remains active. Equally
to Normal mode, the bus lines (CANH and CANL) are
internally biased to ¥¢/2. Pin INH is also active (pulled
high).

Silent mode can be requested by setting STBN to High
and EN pin to Low.

Go-to—-Sleep Mode

Go-to-sleepmode is an intermediate state used to put
the transceiver into Sleep mode in a controlled way.

Go-to-sleepmode is entered when EN is set to High
and STBN pin is set to Low. If the logical state of pins EN
and STBN is kept unchanged for a minimum period of
th(go-to-sleepnd neither a wake—up nor a power—up event
occur during this time, the transceiver enters [Sleede.

WWW. onsemi.com
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While in Go-to-sleep mode, the transceiver behavesthe mode change via STBN is requested by the host or
identically to Standby mode. a valid wake—-up is detected.

Sleep Mode Operating Modes Transition
Sleep mode is a low-power mode in which
the consumption is further reduced compared to Standby

. I > 0-to-slee
mode. Sleep mode can be entered via Go-to—sleep orod STBN -« Mlooorseen)
is forced in case an undervoltage on eithgg ¥nd/or o
occurs for longer than the undervoltage deteciioe.t EN

The transceiver behaves identically to Standby mioate,
the INH Pin is deactivated (left floating) and tketernal
regulators controlled by INH pin are switched off. In this
way, the \§ consumption is reduced to a minimum.

The device will leave sleep mode either after a wake
event (in case of a CAN bus wake-up or wake-up via  Figure 9. Correct Sleep Mode Entry Sequence
WAKE pin) or by changing STBN pin from Low to Hidhs
long as an undervoltage ondvis not detected).

In case the Sleep mode was forced due to undervoltage
detection, the device enters Standby modetamdperation
mode control by STBN and EN pin is re—enabled as ason EN
both Vcc and Mo supplies are recovered.

In case the Sleep mode was requested by the host, any
potential \ec and/or \p undervoltage detection Normal Standby
and subsequent undervoltage recovery does notdemuyt
mode change and the device stays in Sleep mode until

1:h(go—tu—sleep) o td(mc:de)

Normal Go-to-Sleep Sleep

STBN

< th(go—m—sleep) _ td(mude)

Figure 10. Sleep Mode Entry Sequence Interrupted

WWW. onsemi.com
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Power off

Any active
mode

CAN: off (no bias)
Wake-up: Disabled
INH = OFF
RxD: High(Vio)

Vg UV detected
Vg < Vi ve'

Ve > Vuwr va
Standby mode
STBN=L _ _ STBN=L
EN=L STBN=L,EN=L EN=L
CAN: off (weak GND)
STBN =H Wake—up: Enabled“ STBN =H
EN=H |NH=High EN=L
ERRN, RxD: wake-up
A
(STBN=L
EN = HY
no wake flag B
Normal mode Silent mode
STBN=H,EN=H S-II;IE\’IN::LH STBN=H,EN=L
CAN: Normal (Vcd/2) CAN: Receive only (Vcc/2)
INH = High INH = High
STBN =H
ERRN: Local wake-up / EN=H ERRN: Power—on /
Bus failure Local failure
A STBN =L A
EN=L
Y
Go-to—-Sleep mode
STBN =H _ _ STBN =H
EN = H STBN=L,EN=H EN=L
CAN: off (weak GND)
(STBN =L Wake-up: Enabled (STBN =L
EN = HY INH = H'gh EN = Hy
ERRN, RxD: wake-up no wake flag
no wake flag
(
\ STBN L—H Sleep mode STBN L—H
EN=H —— STBN=L,EN=LorH EN=L
and V|o OK and V|o OK
CAN: off (weak GND)
Wake-up detected Wake-up: Enabled Vec UV detected Any active
or INH = OFF and/or

Notes: (Vec OK and Vip OK )*
! Highest priority -
2|f Vjo is active

ERRN, RxD: wake-up’

Vo UV detected

mode

% In case Sleep mode was requested by host command Vcc /V o undervoltage recovery event does not lead to mode change

4 Upon Power-on event, Local wake-up detection is enabled after td(wake_startup)
s Fort> th(go—to—sleep)
Vce UV detected: Ve < Vuv_VCC fort> tuvd_VCC;
Vce OK: Vee > Vi vee fort >ty vee s Vipo OK:

Figure 11. Operation Modes

WWW. onsemi.com
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WAKE-UP
A Wake-up flag is set if Local wake—up via WAKE pin WAKE
(positive or negative edge detected oRemote wake—up
via bus (wake—up pattern) is detected. If Wiake—up flag Ve
is set in Sleep mode, the device changes to Standby mode. / fuake.it . tamode. wake
Undervoltage detection flags are cleared and RE— —
the corresponding timers are restarted upon detection bwake i) | buake_fi dwale_to)
of valid wake-up event.
The Wake-up flag is cleared when entering Normalenod WAKE pin pull-down pull-up
or when \¢&c or Vo undervoltage is detected. \
Wake-up flag is signaled on ERRN and RxD pin RxD, ERRN Wake-up
in Standby, Go-to-sleep and Sleep mode provide¥ ihe
supply voltage is available. Sleep mode X standby

= twake_fllt

Local Wake-up (WAKE pin)

The high-voltage input WAKE is monitored
in Low-power Standby mode, Go-to-Sleep and Sleep
mode. If anegative or positive edge is recognized on WAKE  Figure 13. Local Wake—up Behavior (Positive Edge)
pin, a local wake—-up is detected and a Wake-upiflagt.

In order to avoid false wake-ups, the negative or positive Remote Wake-up (Wake-up pattern)

edge must be followed by stable Low or High level, When a valid wake-up pattern (phase in order
respectively, longer thar ke fit for the wake—up to be  dominant — recessive —dominant) is detected during
valid. The WAKE pin can be used, for example, foitsh the Standby, Go-to-Sleep or Sleep modeaké¥up flag is

or contact monitoring. set. Minimum length of each phase iﬁupt_filt — see

Internal pull-up and pull-down current sources are Figure 14.
connected to WAKE pin in order to minimize the risk  Pattern must be received withigp toto be recognized
of parasitic toggling. The current source polarity is as valid wake—up otherwise internal logic is reset.
automatically selected based on the WAKE input signal

INH

polarity — when the voltage on WAKE stays stablgtHi = T it 2 Taup = Tunp e

(Low) for longer thanjake filw the internal current source - b T

is switched to pull-up (pull-down). cANH / \ / \
Negative edge detection is depicted in Figure 12. Positive —<C AL >—< '

edge detection is depicted in Figure 13. \—/ u

Besides, in order to be able to distinguish between local

and remote wake-up events, a Wake-up source inmlicat Vit Vigomyar1p (1.05 V)
. . . Vigecyaif_Lp (400 mV)
flag is set if local wake-up is detected. Wake—up source —/J
indication flag is reset upon Normal mode leaving. Wake—up twup_fit| tagmode_wup)
source indication flag is signaled on ERRN pin in Normal <t t
. A ; wup_to wup_flg
mode, before first four consecutive dominant symbols are - g
sent. RxD, ERRN \  Wake-up
WAKE B = twake_filt .
Ve Sleep X Standby
INH
‘twakeifilt‘ < tcl(m(Jd<97W':1Ll<e) |
> twake._filt < twake_filt tawake_fig) . .
- Figure 14. Remote Wake—-up Behavior
(Wake-up Pattern)
WAKE pin pull-up pull-down
RxD, ERRN Wake-up
Sleep mode )(Standby
INH

Figure 12. Local Wake—up Behavior (Negative Edge)

WWW. onsemi.com
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FAILURE DETECTION

Local Failures The transmitter can be re—enabled when either Normal
A Local failure flag is set if any of the flowindphs are mode is entered or bus dominant symbol is received on
set: the bus, driving RxD Low, while TxD is High.

¢ TxD Dominant Timeout Overtemperature Detection

® Bus Dominant Timeout An overtemperature flag is set if the junction tenapure
® Short-TxD to RxD exceeds a shutdown temperaturgsd The thermal
e Overtemperature Detection protectioncircuit protects the IC from damage by switching

off the transmitter if the overtemperature is detdc
The local failure flag is signaled on ERRN pin in Silent Because the transmitter dissipates most of the power,
mode entered from Normal mode. The flag is cleared if all the power dissipation and temperature of the IGeeted

of the mentioned flags are cleared. to be reduced once the transmitter is disabled. All other IC
TxD Dominant Timeout functions continue to operate.

A TxD dominant timeout timer circuit prevents thesb The overtemperature flag is reset when the junction
lines being driven to a permanent dominant stai@iffxD temperature decreases below the thermal shutdown

is forced permanently low. The timer is triggereg b threshold and either Normal mode is entered or bus

a negativeedge on pin TxD in Normal mode. If the duration dominant symbol is received on the bus while TxBligh.
of the Low level on pin TxD exceeds the internaktimalue The transmitter can be re-enabled when the flag is
tdgom(Txp) the TxD dominant timeout flag is set. cleared. _ o _
The transmitter is disabled, drivitige bus into a recessive ~ 1he thermal protection circuit is particularly need
state, as long as the TxD dominant flag is set. in case of a bus line short circuit.
The timer and_the flag is reset when Txp is Hig_h eitfmbr. CAN Bus Failure Flag
Normal mode is entered or bus dominant is received tpo yransmitter of the NCV7343 device allows for bus
in Normal mode. Thg transmitter is reactivated lates failure detection. During dominant bit transmission
ten(Txp) @fter TxD dominant flag has been cleared. in Normal mode, a short of the CANH or CANL line to
The minimum "a'_“? of TX.D dominant timeout time supply or ground (¥, Vcc or GND) is internally detected.
tdom(Txp) limits the minimum bit rate to 17 kbps. If the short circuit condition lasts for four corséive TxD
Bus Dominant Timeout dominant symbol requests, an internal bus failure flagtis
Bus dominant timeout timer is started when CAN bus Minimum dominant symbol length for correct bus failure
changes from recessive to dominant state. If the dominantdetection is 41s. The flag is visible on ERRN pin in Normal
state on the bus is kept for longer time thggmisus) mode. The transmission and reception circuitry continues
the RxD pin is released to High level and a Bus dominantto function.
timeout flag is set. No other action is taken upon Bus The bus failure flag is reset when Normal mode isred
dominant timeout condition detection. The timer or if four consecutive TxD dominant symbols aret senle
and the flag is reset when CAN bus changes back fromno bus short circuit condition is present.
dominant to recessive state in Normal or Silent mode, or
when low-power mode is entered. The receiver is INTERNAL FLAGS AND THEIR SIGNALING

reactivated latest(rxp)after Bus dominant flag has been The transceiver keeps several internal flags reflecting
cleared. conditions and events encountered during its operation.

This feature prevents potential bus dominant clagpi Some flags influence the transceiver operation mode

condition from blocking the communication controller Beside the undervoltage flags all others can be read by
transmit task. the host microcontroller on pin ERRN. Pin ERRN signals

internal flags depending on the operation mode of
Short —TxD to RxD . o the transceiver. An overview of the flags and thiibility
If a short between TxD and RxD signal lines is d&e o pin ERRN is givein following table Because the ERRN
during data transmission. Short TxD to RxD flagset pin uses negative logic, it will be pulled low if
and the transmitter is disabled. the corresponding signaled flag is set and will be pulled high
if the signaled flag is reset.

WWW. onsemi.com
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INTERNAL FLAGS AND THEIR VISIBILITY

Internal Flag Set Conditions Reset Conditions Visibility on ERRN Pin
Vce or Vio Undervoltage Vee < Vuv_VCC fort > tuvd_VCC or (VCC > VUV_VCC fort> tuvr_vcc No
Vio < Vuv_vio for t > tyvg vio and Vio > Vyy vio for t > tyyr_vio)

or power—-on flag is set

or wake flag is set

or STBN is changed to High
Vg Undervoltage Vg < VUVd_VB Vg > Vuvr_VB No
Power-on Vg > Vyur vB Normal mode is entered In Silent mode entered

- from other than Normal mode

Wake-up Local or remote wake-up is Normal mode is entered or In Standby, Go-to-sleep or

detected

Vcc andlor Vg flag is set

Sleep mode (if Vg is active)

Wake-up Source indication

Local wake-up is detected

Normal mode is left

In Normal mode before first four
consecutive dominant symbols
are sent

TxD Dominant Timeout

TxD is Low for longer than
tgom(TxD) While in Normal
operation mode

TxD is High and either Normal
mode is entered or bus dominant
is received (RxD Low) in Normal
mode

See Local Failure flag

Bus Dominant Timeout

Bus is dominant for longer than
tdom(BUS)

Bus is recessive in Normal
or Silent mode, or Low—power
mode is entered

TxD Shorted to RxD

TxD is shorted to RxD during
data transmission

TxD is High and either Normal
mode is entered or bus dominant
is received (RxD Low)

Overtemperature Junction temperature T; > Tjgp Junction temperature Ty < Tjgp
and either Normal mode is en-
tered or bus dominant is received
while TxD is High
Local Failure Any of the following flags is set All of the following flags are reset | In Silent mode entered from
e TxD dominant timeout e TxD dominant timeout Normal mode
e Bus dominant timeout e Bus dominant timeout
e TxD shorted to RxD e TxD shorted to RxD
o Overtemperature detection e Overtemperature detection
Bus Failure Bus failure detected during four Normal mode is entered In Normal mode after first four
consecutive TxD dominant or four consecutive TxD consecutive dominant symbols
symbol requests dominant symbols sent while no | are sent
bus failure condition present
STBN
EN |
tt . th(go—w—s\eep _ -
Events Power-on Wake-up :;,ggg? Irr:_,aqnl;ested - "
Power off Standby Silent Normal Silent GTS|X Sleep
ERRN / High Wake-up Power-on |X Local Wake-up|X Bus Failure X Local Failure Wake-up
RxD / High Wake-up Data Data Data Wake-up

Figure 15. ERRN and RxD Pin Signaling
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FAIL SAFE
A current=limiting circuit protects the transmit@utput The pins CANH and CANL are protected from
stage from damage caused by accidental short circuitautomotive electrical transients (according to IB37; see
to either positive or negative supply voltage, although Figure 19). Pin TxD is pulled high and pins STBN &
power dissipation increases during this fault ctiodi are pulled low internally should the input become
Undervoltage on supply pins prevents the chip from disconnected. Digital pins, TxD, STBN and EN will be
sending data on the bus when there is not enoggtshipply floating, preventing reverse supply should thg Supply be
voltage to build required bus differential voltage when removed. RxD and ERRN have forward diode tg V
Vo supply voltage is low and thus the digital inpubotput supply.
signals might be interpreted falsely. After supply is
recovered TxD pin must be first released to High to allow
sending dominant bits again.

MEASUREMENT SETUPS AND DEFINITIONS

recessive dominant recessive

1 x [ 07xv
TxD | 03xVio ] ©
CANH
CANL

[900 mVv
Viitty =
Veann — Veane 500 MV
0.7 xV

RxD SY 0.3x Vo °©

ta(rxp-BUSON) taguson-rxp)  larxp-BUSOM| | tausofi-rxD)

N -

! TxD Edge length below 10 ns

Figure 16. Transceiver Timing Diagram — Propagation Delays

1 \ 0.7 % Vio J \
TxD \ 03xVio 7 |- 0.3 Vio

7/

5 X tyirxp) | birxoy | feard

Vidify =

nv
Veand — Vean

500 mV

Loit(vi(difh)

0.7xV
RxD \ , °] Xr 03 xVio

! TxD Edge length below 10 ns tod_dr “tbit(RxD)

Figure 17. Transceiver Timing Diagram — Loop Delay = and Recessive Bit Time
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5V —eo—o *—o +14 V
- L _L L
22 uF 100 nF 100 n
+3.3V *—eo
.-L‘.‘ _L Vio | Vee [INH |VB
22 uF 100 nF 5 3 7 10
- = STBNY, , ol WAKE
EN 6 13 CANH _
ERRN Ruf2
8 NCV7343 Cur
TXD '“ | -
— 1 Csr 100 pF
RxD|, b Rur/2
, CANL 2x30 Q
15 pF GND
Figure 18. Test Circuit for Timing Characteristics
5V —eo—o *»—o +14 V
1 L 1 L
22 uF 100 nF 100 nF 22 uF
+3.3V *—eo
L‘ .L Vio |Vee [INH |VB
22 uF 100 nF 5 3 7 10
- = STBN}, , 9 WAKE
ENJ, 13 CANH "
ERRN 1nF
8 NCV7343 1| Test Pulse
TxD
S Generator
1nF
RxD
4 12 CANL "

15p

..p.ﬁ

2
_lfND

Figure 19. Test Circuit for Automotive Transients
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1ISO 11898-2:2016 PARAMETER CROSS-REFERENCE TABLE

ISO 11898-2:2016 Specification

NCV7343 Datasheet

Parameter Notation Symbol
DOMINANT OUTPUT CHARACTERISTICS
Single Ended Voltage on CAN_H VcaN_H Vo(dom)(CANH)
Single Ended Voltage on CAN_L Vean_ L Vo(dom)(CANL)
Differential Voltage on Normal Bus Load Vpiff Vo(dom)(diff)
Differential Voltage on Effective Resistance During Arbitration Vpiff Vo(dom)(diff)_ARB
Differential Voltage on Extended Bus Load Range Vpitt Vo(dom)(diff)_E
DRIVER SYMMETRY
Driver Symmetry Vsym Vo(sym)
DRIVER OUTPUT CURRENT
Absolute Current on CAN_H lcan_H lo(sc)(CANH)
Absolute Current on CAN_L lcan L lo(sc)(cANL)
RECEIVER OUTPUT CHARACTERISTICS, BUS BIASING ACTIVE
Single Ended Output Voltage on CAN_H VcaN_H Vo(rec)
Single Ended Output Voltage on CAN_L Vean L Vo(rec)
Differential Output Voltage Vpift Vo(rec)(diff)
RECEIVER OUTPUT CHARACTERISTICS, BUS BIASING INACTI VE
Single Ended Output Voltage on CAN_H VeaN_H Vo(off)
Single Ended Output Voltage on CAN_L Vean_ L Vo(off)
Differential Output Voltage Vit Vo(off)(diff)
TRANSMIT DOMINANT TIMEOUT
Transmit Dominant Timeout tdom tdom(TxD)
Transmit Dominant Timeout, Short tgom NA
STATIC RECEIVER INPUT CHARACTERISTICS, BUS BIASING ACTIVE
Recessive State Differential Input Voltage Range Vpiff Vi(rec)(diff)_NM
Dominant State Differential Input Voltage Range Vpiff Vi(dom)(diff)_NM
STATIC RECEIVER INPUT CHARACTERISTICS, BUS BIASING INACTIVE
Recessive State Differential Input VVoltage Range Vit Vi(rec)(diff)_LP
Dominant State Differential Input Voltage Range Vit Vi(dom)(diff)_LP
RECEIVER INPUT RESISTANCE
Differential Internal Resistance Rpiff Ri(dif
Single Ended Internal Resistance Rcan_H Riem)

Rean L
RECEIVER INPUT RESISTANCE MATCHING
Matching of Internal Resistance mg Ricm)(m)
LOOP DELAY REQUIREMENT
Loop Delay tLoop tpd_rd
tpd_dr

DATA SIGNAL TIMING REQUIREMENTS FOR USE WITH BIT RA TES ABOVE 1 Mbit/s AND UP TO 2 Mbit/s
Transmitted Recessive Bit Width @ 2 Mbit/s tBit(Bus) thit(vi(diff))
Received Recessive Bit Width @ 2 Mbit/s tBit(RXD) thit(RxD)
Receiver Timing Symmetry @ 2 Mbit/s AtRec Atrec
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NCV7343

ISO 11898-2:2016 PARAMETER CROSS-REFERENCE TABLE (continued)

Parameter | Notation Symbol

DATA SIGNAL TIMING REQUIREMENTS FOR USE WITH BIT RA TES ABOVE 2 Mbit/s AND UP TO 5 Mbit/s

Transmitted Recessive Bit Width @ 5 Mbit/s tBit(Bus) thit(vi(diff))
Received Recessive Bit Width @ 5 Mbit/s tBit(RXD) thit(RxD)
Receiver Timing Symmetry @ 5 Mbit/s AtRec Atrec
MAXIMUM RATINGS OF V can_H, Vean_ L AND Vpig
Maximum Rating Vpjs Vpiff Vit
General Maximum Rating Vcan_H and Vean_ L VeaN_H Vean
Vean_L Vean
Optional: Extended Maximum Rating Vcan 1 and Vean_ L \\;CAN_H NA
CAN_L

MAXIMUM LEAKAGE CURRENTS ON CAN_H and CAN_L, UNPOWE RED

Leakage Current on CAN_H, CAN_L IcaN H ILEAK(off)
lcAN_L

BUS BIASING CONTROL TIMINGS

CAN Activity Filter Time, Long tritter NA
CAN Activity Filter Time, Short tilter twup_filt
Wake-up Timeout, Short twake NA
Wake-up Timeout, Long twake twup_to
Timeout for Bus Inactivity (Required for Selective Wake—up Implementation Only) tsilence NA
Bus Bias Reaction Time (Required for Selective Wake—up Implementation Only) tBias NA

Table 1. ORDERING INFORMATION

Part Number Description Package Shipping T
NCV7343D20R2G CAN FD Transceiver, High Speed, Low SOIC-14 3000 / Tape & Reel
Power, with WAKE, INH and Vg Pin (Pb-free)
NCV7343MWOR2G CAN FD Transceiver, High Speed, Low DFNW14 5000 / Tape & Reel
Power, with WAKE, INH and Vg Pin Wettable Flank
(Pb-free)
NCV7343D21R2G CAN FD Transceiver, High Speed, Low SOIC-14 3000 / Tape & Reel
Power, with WAKE, INH and Vg Pin, (Pb—free)
EMC Improved
NCV7343MW1R2G CAN FD Transceiver, High Speed, Low DFNW14 5000 / Tape & Reel
Power, with WAKE, INH and Vg Pin, Wettable Flank
EMC Improved (Pb-free)

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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PACKAGE DIMENSIONS

SOIC-14 NB
CASE 751A-03
ISSUE L

N

LHHH HHGE?

DETAILA

OTsas0) ot

[®[150)]

c[A®[BO]

| I I_L %
g DTMI A

A xrls_o“ |<_

SEATING
PLANE

SOLDERING FOOTPRINT*
6.50

;

Flls

DETAILA

N\
)

14X

— 1.18

100000f

14X
0.58

DDE]DDDD

NOTES:
. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.

. CONTROLLING DIMENSION: MILLIMETERS.
. DIMENSION b DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE PROTRUSION
SHALL BE 0.13 TOTAL IN EXCESS OF AT

MAXIMUM MATERIAL CONDITION.

. DIMENSIONS D AND E DO NOT INCLUDE
MOLD PROTRUSIONS.

. MAXIMUM MOLD PROTRUSION 0.15 PER
SIDE.

[

wN

o a

MILLIMETERS INCHES

DIM| MIN MAX | MIN | MAX
A 1.35 1.75 [0.054 |0.068
Al | 0.10 | 0.25 |0.004 [0.010
A3 | 0.19 | 0.25 |0.008 |[0.010
b 0.35 | 0.49 |0.014 |0.019
D 8.55 | 8.75 |0.337 |0.344
E 3.80 | 4.00 |0.150 |0.157
e 1.27 BSC 0.050 BSC
H 5.80 | 6.20 |0.228 |0.244
h 0.25 | 0.50 |0.010 |0.019
L 0.40 1.25 [0.016 | 0.049
M 0° 7° 0° 7°
1.27
PITCH

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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NCV7343

PACKAGE DIMENSIONS

DFNW14 4.5x3, 0.65P

CASE 507AC
ISSUE D
NOTES:
D B _E L3 L3 1. DIMENSIONS AND TOLERANCING PER
ASME Y14.5M, 1994
. 2. CONTROLLING DIMENSION: MILLIMETERS.
| 3. DIMESNION b APPLIES TO PLATED
L TERMINAL AND IS MEASURED BETWEEN
PIN ONE | ALTERNATE 0.15 AND 0.30 MM FROM TERMINAL.
REFERENCE R E CONSTRUCTION 4. COPLANARITY APPLIES TO THE EXPOSED
‘ DETAIL A PAD AS WELL AS THE TERMINALS.
5. THIS DEVICE CONTAINS WETTABLE FLANK
x l DESIGN FEATURES TO AID IN FILLET FOR-
A EXPOSED MATION ON THE LEADS DURING MOUNTING.
COPPER
TOP VIEW - MILLIMETERS

DIM| MIN NOM | MAX

A *_i A | 080 | 085 090
arne DETAIL B l_ ALl — 1 — 1 005
Alj PLATING A3 0.20 REF

A4 | 010 —
LE%%E%_L A4 b | 025 | 030 ] 035
E C DETAIL B D | 440 | 450 | 4.60

D2 | 413 4.20 4.27

speview A% [CTREAE" as £ en ol
DETAILA _F_ e ' 0.65‘BSC '
K 0.30 REF
D2 L | 035 ] 040 045
N 14x L PLATED L3 13| 000 [ 005 010
1,7 7 SURFACES
J U U U UL —
VoY 3 SECTIONC-C RECOMMENDED
| A SOLDERING FOOTPRINT*
____T____ Ef 435 s
}—'nnmrhnmn 4.23 _[
K 1AM Oan;

L—-II-—W wOOoggooOe
0.108)|C[A|B] A g

T
3.60 1.75—————|—____

b
BOTTOM VIEW 0.05®) CJnoTe 2 I \
f PACKAGE
1A O mAn 7 OUTLINE
g LLI |_|
0.65->]

PITCH 14x

0.33—> f=—

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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