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MCAN1463B CAN FD Signal Improvement Transceiver

with Sleep Mode

1 Descriptions

The MCAN1463B meets the 1SO11898-2(2016)
High Speed CAN (Controller Area Network)
physical layer standard. All devices are designed
for use in CAN FD (flexible data rate) networks up
to 8Mbps (megabits per second).

The MCAN1463B supports CAN  Signal
Improvement Capability (SIC), as defined in CiA
601-4:2019. CAN SIC reduces signal ringing at the
dominant-to-recessive edge and enables higher
throughput in complex network topologies.

2 Features

» AEC-Q100 Grade 1

* Meets the ISO 11898-2:2016 physical layer
standards

* Implements Signal Improvement Capability
(SIC) as defined in CiA 601-4

*  Support classic CAN and 8Mbps CAN FD

* |/O Voltage range supports 1.71 Vto 5.5V

* |deal passive behavior when unpowered

* Local wake up via the WAKE pin

4 Typical Application
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Operating modes

- Normal mode

-  Listen mode

- Standby mode

-  Sleep mode

Remote wake up via WUP (Wake Up Pattern)
INH output for system power reduction
Protection and diagnosis features

- Bus Fault protection: £58 V

- Vpar Absolute Max. Voltage: £58 V

- Vaar, Vce, Vio Under-voltage protection
- TXD-to-RXD short-circuit fault diagnosis
—  Thermal shutdown protection (TSD)
Receiver common mode input voltage: +30V
Suitable for 12V and 24V systems

Typical loop delay: 110 ns

Available in SOP14 and DFN14 package

Application

Automotive and Transportation

Body electronics and lighting

Advanced driver assistance systems (ADAS)
Hybrid, electric & power train systems

Figure 1. Typical Application Diagram and Performance
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5 Order Information
Part Number Package Type | Package Qty Eco Plan MSL Description
MCAN1463BXAK-Q1 SOP14 4000pcs RoHS & Green MSL2 VCM=130V
MCAN1463BXDH-Q1 DFN14 3000pcs RoHS & Green MSL2 VCM=+30V
6 Pin Configuration and Marking Information
5 o
™[ 1 | 14 |sTB.N ™XO[ 1] e v [14 | sTBN
GND[ 2 13 |CANH GND [ 2 i \ [13 | cAnn
veel 3 12 |CANL vee | 3 i i 12 | CANL
RXD| 4 11 |nec. RXD| 4 i Thermal Pad i 11 | nec
vio| 5 10 |VBAT VIO | 5 i i 10 | VBAT
EN| 6 9 |WAKE EN | 6 i i 9 | WAKE
INH[ 7 8 |ERR.N wa 770 i [ 8 | ERRN
Figure 2. SOP Package,14 pin (top view) Figure 3. DFN Package,14 pin (top view)
M 1463BQ1 1053E
XXXXXXXXX
) XXXXXXXXX NNXXXYYY
o
SOP14 DFN14

Figure 4. Marking Information (XXXXXXXXX: Date Code)
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Table 1. Pin Functions

S Pin — om Description
1 TXD I CAN transmit data input, integrated pull-up
2 GND GND Ground
3 VCC P 5V transceiver supply
4 RXD @] CAN receive data output
5 VIO P I/0O supply voltage
6 EN I Enable input for mode control, integrated pull-down
7 INH o INH output for controlling system voltage regulators (High to
enable and High-Z to disable the system voltage regulators)
8 ERR_N O Fault indication output (active low)
9 WAKE I Local wake-up input
10 VBAT P Battery supply input
11 n.c. - No connect (not internally connected)
12 CANL I/0 Low-level CAN bus input/output line
13 CANH I/10 High-level CAN bus input/output line
14 STB_N I Standby mode control input (active Low), integrated pull-down
Thermal Pad i Exposed PAD, Solder the EP to the GND pin and connect to a
large copper plane to reduce thermal
Note:

(1) GND = Ground, | = Input, O = Output, P = Power
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7 Specifications
7.1 Absolute Maximum Ratings ()
MIN MAX UNIT
VAT Battery supply voltage -0.3 58 V
Vce CAN transceiver supply voltage -0.3 6 V
Vio I/0O supply voltage -0.3 6 \%
VBus CAN Bus 1I/O voltage range (CANH, CANL) -58 58 \Y
Vbire Max differential voltage between CANH and CANL -58 58 V
58 and
V WAKE input volt -0.3 \Y,
WAKE Input voltage SVBAT+O-3
58 and
\Y INH pi It -0.3 \Y,
INH pln vo age SVBAT+O.3
Vioaic Logic pin voltage -0.3 6 V
loocic) Logic output current (RXD, ERR_N) 8 mA
lognR) INH pin output current 6 mA
lowake) WAKE pin output current 3 mA
T,@ Junction temperature -40 150 °C
Tste Storage temperature —65 150 °C
Notes:

(1) Stresses beyond the “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, which

do not imply functional operation of the device at these or any other conditions beyond those indicated in “Recommended Operating

Conditions”. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

(2)  High junction temperatures degrade operating lifetimes. Operating lifetime is de-rated for junction temperatures greater than 125°C
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7.2 ESD Ratings

MIN UNIT

ESD Resistivity to GND, +8000 \
CANH, CANL

ESD Resistivity to GND,
TXD, VCC, RXD, VIO, +5000 V
EN, ERR_N, n.c.,
STB_N

Human body model (HBM),
per ANSI/ESDA/JEDEC JS-
001 ™M

On pin WAKE +4000 \

On pin INH +2000 \

ESD Resistivity to GND,
BAT

+2000 \

Charged device model
(CDM), per JEDEC
Electrostatic specification JESD22-
discharge Vesp C101@

All pins +2000 \Y

ESD Resistivity to
GND, CANH, CANL
with PESD2CANFD27L
and ACT45B-2P-TL003
ESD Resistivity to
GND, CANH, CANL
(Unpowered  Contac
IEC 61000-4-2 (150 pF, Discharge)

330 Q discharge circuit) ® | ESD  Resistivity to
GND, VBAT with 100nF
capacitor (Unpowered
Contact Discharge)
ESD Resistivity to
GND, WAKE with 33kQ
resistor  (Unpowered
Contact Discharge)

+4000 \Y

Notes:

(1) JEDEC document JEP155 states that 500V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250V CDM allows safe manufacturing with a standard ESD control process.
(3) Testing performed by OEM-approved independent 3rd part, EMC report available upon request
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7.3 Recommended Operating Conditions
MIN MAX UNIT
Vear Battery supply voltage 4.5 45 V
Vce CAN transceiver supply voltage 4.5 5.5 \Y
Vio I/O supply voltage 1.71 5.5 V
loHpo) Digital output high-level current -2 mA
loLpo) Digital output low-level current 2
lognn) INH output current 4 mA
Ta Operating temperature -40 125 °C

7.4 Thermal Information

MCAN1463BXXX-Q1

Thermal Metric SOP14 DEN14 UNIT
Reua Junction-to-air thermal resistance 59.3 40 °C/W
ReJss Junction-to-board thermal resistance - 54 °C/IW
ReJc(or) Junction-to-case (top) thermal resistance 18.4 - °C/W
Ttsp Thermal shutdown temperature 180 180 °C
T1sp_Hys Thermal shutdown hysteresis 20 20 °C
MCAN1463B Datasheet V0.8 www.meraki-ic.com 6
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7.5 Electrical Characteristics

Vear=12V, Vcc=Vi0=5V, R .=60Q, Typical values correspond to Ta=25°C, Minimum and Maximum limits apply

over -40°C to 125°C operating temperature range unless otherwise indicated.

| MmN [ TvP | max | uniT

Parameter Test Conditions
Power supply characteristics
IBAT_NORMAL Normal mode 28 56 MA
IBAT_sTBY Veat supply current Standby mode 15 30 MA
IBAT_sLEEP Sleep mode 13 26 pA
Under-voltage Vsar threshold .
UVBaT(R) . VBar rising 3.6 4 4.4 \Y
rising
Under-voltage Vsar threshold )
UVear(r) . Vgar falling 3.4 3.8 4.2 Y
falling
VHYS(UVBAT) Hysteresis voltage on UVsar 200 mV
RL=60Q), TXD=0V, CL=open
38 65
Normal mode See Figure 11 A
m
Dominant RL=50Q, TXD=0V, CL=open
42 70
See Figure 11
|
CC_NORMAL Normal mode R.=CL=open, TXD=0V
{ 115 mA
Dominant with bus fault Veann=-25V, See Figure 11
Normal mode RL=60Q, TXD=Vio, CL=open
. 1.4 3 mA
Recessive See Figure 11
TXD=Vio, EN=STB_N=0V
lcc_stay Standby mode ) 0.8 2 mA
See Figure 11
TXD=EN=Vio, STB_N=0V
| SI d 0.8 2 A
CC_SLEEP eep mode See Figure 11 m
UVcer) Under-voltage Vcc threshold rising | Vcc rising 4.2 45 \%
Under-voltage Vcc threshold ]
UVccerr) . Vcc falling 3.5 4 \Y
falling
VHys(uvce) Hysteresis voltage on UVcc 200 mV
Normal mode
TXD=0V, RXD floating 17 30 pA
| Dominant
10-NORMAL Normal mode
) TXD=Vi0, RXD floating 0.45 5 MA
Recessive
lio_steY Standby mode TXD=Vio, EN=STB_N=0V 0.45 MA
lio_sLeep Sleep mode TXD=EN=V0, STB_N=0V 0.48 MA
Uvior) Under-voltage Vio threshold rising | Vio rising 1.5 1.7 \Y
Uvio(r) Under-voltage Vio threshold falling | Vio falling 1.1 1.3 \Y
VHys(uvio) Hysteresis Voltage on UVio 150 mV
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INH Characteristics
AV High-level voltage drop from Insi= —2mA 05 1 v
Veat to INH(VEeaT-VINH)
Rprb Pull-down resistance Sleep Mode, INH=1V 7 10 12 MQ
WAKE Characteristics
ViH High-level input voltage 4 \Y
Sleep mode
Vi Low-level input voltage 2 \%
I Low-level input leakage current WAKE=1V 1 3 HA
TXD Characteristics ©)
ViH High-level input voltage 0.7 Vio
Vi Low-level input voltage 0.3 Vio
liH High-level input leakage current | TXD=Vcc=Vio=5V -1 1 MA
T Low-level input leakage current TXD=0V, Vio=5V -30 2.5 MA
ILkG(oFF) Unpowered leakage current TXD=5V, Vear=Vcc=Vio=0V -1 1 A
ci® Input capacitance 2.5 pF
STB_N Characteristics
ViH High-level input voltage 0.7 Vio
Vi Low-level input voltage 0.3 Vio
IiH High-level input leakage current | STB_N=Vcc=Vio=5V 3 7 MA
he Low-level input leakage current STB_N =0V, Vcc=Vio=5V -1 -1 MA
ILkG(OFF) Unpowered leakage current STB_N =5V, Vear=Vcc=Vi0o=0V -1 1 MA
EN Characteristics
ViH High-level input voltage 0.7 Vio
ViL Low-level input voltage 0.3 Vio
liH High-level input leakage current | STB_N=Vcc=Vio=5V 3 7 MA
T Low-level input leakage current STB_N =0V, Vcc=Vio=5V -1 -1 MA
ILkG(OFF) Unpowered leakage current STB_N =5V, Vear=Vcc=Vio=0V -1 1 MA
RXD Characteristics
Vo High-level output voltage lo=-2mA 0.8 Vio
VoL Low-level output voltage lo=-2mA 0.2 Vio
ILkG(OFF) Unpowered leakage RXD=5V, Vear=Vcc=Vio=0V -1 1 pA
ERR_N Characteristics
Vo High-level output voltage lo=-2mA 0.8 Vio
VoL Low-level output voltage lo=-2mA 0.2 Vio
ILkG(OFF) Unpowered leakage RXD=5V, Veat=Vcc=Vio=0V -1 1 MA
CAN Driver Characteristics
, TXD=0V, 50Q<R<65 Q,
Vomoom) Dominant e CL=open, Rcm=0pen, 270 - !
output voltage CANL See Figure 12 and Figure 13 0.5 2.25 v
Vo(rec) Recessive output voltage TXD=Vio, Ru=open, Rew=open, 2 3 v
See Figure 12 and Figure 13 \%
Standby mode CANH TXD= Vio, STB_N=0V, Ri=open, | -0.1 0.1 \
Vo(sTe) CANL CL= open, Rcv=open, -0.1 0.1 \%
output voltage
CANH-CANL See Figure 12 and Figure 13 -0.2 0 0.2 \Y
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TXD=0V, STB_N=Vio,
450<R.<70Q,
1.4 3 \%
CL=0pen, Rcv=0pen,
See Figure 12 and Figure 13
Differential TXD=0V, STB_N=Vi0, 50Q
Vob(powm) output voltage | CANH-CANL <R.<65 Q, CL.=0open Rcvm=0pen, 1.5 3 \Y
Dominant See Figure 12 and Figure 13
TXD=0V, STB_N=Vio,
RL=2240Q,
15 5 \%
CL=open Rcm=0pen,
See Figure 12 and Figure 13
TXD=STB_N=Vio, RL.=60Q,
CL=open, Rcv=0pen, -12 12 mV
Differential
See Figure 12 and Figure 13
Vob(REC) output voltage | CANH-CANL
) TXD=STB_N=Vo, RL.=0pen,
Recessive
CL=open Rcm=0pen, -50 50 mV
See Figure 12 and Figure 13
STB_N=Vio, RL.=60Q,
Output symmetry Csput=4.7nF, CL =open,
Vsym (Vo(canH) + Voean)) / Vee Rcvm=open, TXD=250kHz,1 MHz, 0.9 1.1 \Y
2.5MHz, See Figure 12 and
Figure 13
DC output symmetry STB_N=Vio, R.=60 Q, CL=open,
Vsym_bc Vee-(VoeanH) + Vocan)) Rcm= open, See Figure 12 and 04 0.4 V]
Figure 13
TXD=0, STB_N=Vio, V(canH)= -
Short-circuit output current, 15V to 27V, CANL=0pen, 115 mA
Dominant, Normal mode See Figure 20
los(ss_powm)
TXD=0, STB_N=Vio, V(canL)= -
15V to 27V, CANH=0pen, 115 mA
See Figure 20
A TXD=STB_N=Vio, Veus= -27V t0
Short-circuit output current, -
los(ss_rec) ) 32V, Vsus = VeanH = Veant -3 3 mA
Recessive, Normal mode ]
See Figure 20
CAN Receiver Characteristics
Common mode range STB N=Vo, See Fi 15
Ve g a 10, See Figure 15, 230 30 v
Normal mode Figure 16 and Table 5
Positive-going input threshold TXD=STB_N=Vio
Vir+ - 900 mV
voltage, Normal mode. -30V < Vem < +30V
Negative-going input threshold See Figure 15, Figure 16 and
ViT- 500 mV
voltage, Normal mode. Table 5
Vhvs Hysteresis voltage 120 mV
STB_N=0V, See Figure 15,
Vcm_ste Common mode range ) -12 12 \Y
Figure 16 and Table 5
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Standby mode
STB_N=0V, -12V < Vcm < +12V
Input threshold voltage ) .
Vit(sTB) See Figure 15, Figure 16 and 400 1150 mV
Standby mode
Table 5
) ) STB_N=VIO
Receiver recessive voltage
-30V < VCANH = +30 V, -3 0.5 \%
Normal mode
-30V < VCANL £ +30 V
VREC(RX)
STB_N=0V
Receiver recessive voltage 12V < VCANH < +12 V., 3 0.4 v
Standby mode -12V<VCANL = +12V
) . STB_N=VIO
Receiver dominant voltage
-30V < VCANH = +30 V, 0.9 9 Vv
Normal mode
-30V <VCANL =< +30V
VDOM(RX)
STB_N=0V
Receiver dominant voltage 12V < VCANH € +12 V., 115 9 v
Standby mode -12V<VCANL =< +12V
Unpowered bus input leakage CANH = CANL =5V, Vcc =
ILKG(OFF) 1 MA
current Vio=Vear=0V
Input capacitance to ground
cio ? 21 oF
(CANH or CANL) TXD=Vcc=Vio
Cp® Differential input capacitance 10.5 pF
Rip Differential input resistance 40 90 KQ
- TXD=Vcc=Vio=5V, STB_N=5V,
Input resistance
Rin —30V=Vem <30V 20 45 KQ
(CANH or CANL)
Input resistance matching
Ringv) Veann=Veant=5V -2 2 %
[1 = Rinieant) / RINcan)] x 100%
Undervoltage Detection Characteristics @
Undervoltage recovery time on
toET(LY) 9 Y Vce < UVcc or Vio £ UVio 50 us
Vccand Vio
Long undervoltage detection time
tDET(UV) long 9 9 Vce < UVcc or Vio £ UVio 300 ms
on Vccand Vio
Time for device to return to
Undervoltage recovery time on .
treEC (LV) normal operation from a UVcc or 50 us
Vccand Vio
UVio undervoltage event
Mode Change Characteristics
Time from VBAT exceeding VBAT )
tPwruP . ) See Figure 22 1.9 ms
UV until INH active
tmope Mode change transition time See Figure 18 50 us
Time after WUP or LWU event )
tiNH_SLP_STB . See Figure 27 100 us
until INH asserted
STB_N = LOW and EN = HIGH
tgotosleep | go-to-sleep hold time hold time for entering Sleep 50 us
mode
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Device Time Characteristics
Wake up time from a wake edge on WAKE, Standby or sleep mode,
twake . 50 us
See Figure 25
tWAKE_INVALI . L .
WAKE pin pulses shorter than this will be filtered out 20 us
D
Bus time to meet filtered bus requirements for wake-up request
tWK_FILTER . 0.5 1.8 us
See Figure 27
twk_TIMEOUT . .
W Bus wake-up timeout value, See Figure 27 0.8 2 ms
Time from the start of a dominant-recessive-dominant
teias @ , . 250 us
sequence. Each phase 6 ps until Vsym= 0.1, See Figure 21
Device Switching Characteristics
Total loop delay, driver input (TXD)
trroP(LOOPL) | to receiver output (RXD), recessive 65 140 ns
to dominant RL =60 Q, CL = 100 pF,
Total loop delay, driver input (TXD) | Cyrxp) = 15 pF, See Figure 17
trrop(LOOP2) | to receiver output (RXD), dominant 75 140 ns
to recessive
Driver Switching Characteristics
Propagation delay time, high TXD to
tpHR driver recessive (Dominant to 60 ns
Recessive)
Propagation delay time, low TXD to
toLD driver dominant (Recessive to R.=60Q, CL=100pF, 60 ns
Dominant) Rcm=open, See Figure 13
tsk®) Pulse skew ([toHr- toLp|) 5 ns
tr Differential output signal rise time 25 ns
tr Differential output signal fall time 20 ns
) ) TXD=0V, R.=60 Q, CL=0pen,
trxo_pto Dominant timeout ) 1.2 3.8 ms
See Figure 19
Receiver Switching Characteristics
Propagation delay time, bus
tprH » . . 80 ns
recessive input to high RXD output
Propagation delay time, bus CLrx0)=15pF
tpDL . . . 80 ns
dominant input to low RXD output See Figure 16
tr Output signal rise time (RXD) ns
tr Output signal fall time (RXD) ns
tsuspom_bTo . .
@ Dominant time out RL=60 Q, C.=open 1.2 3.8 ms
Signal Improvement Timing Characteristics Characteristic
Time from rising edge of the
tsic_TX_base Signal Improvement time TX-base TXD signal to the end of the 530 ns
signal improvement phase
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Atpit(Bus) Transmitted bit width variation -10 10 ns
AtbitRxD) Received bit width variation STBN = Vi, RL= 600, -30 20 ns

CL=100pF
Atrec Received timing symmetry -20 15 ns
CAN FD Time Characteristics
Bit time on CAN bus output pins
with teir(rxp)=500ns 490 510 ns
Bit time on CAN bus output pins
temeus) with tair(rxp)=200ns 190 210 "
Bit time on CAN bus output pins
With tarr(rxo)=125ns® RL=60Q, C.=100pF 115 135 ns
Bit time on RXD bus output pins Cro=15 pF
With tarxo=500ns See Figure 17 470 520 ns
Bit time on RXD bus output pins
temx0) with teir(rxp)=200ns 170 210 ns
Bit time on RXD bus output pins
with teirrxp)=125ns® R 138 Ns
Receiver timing symmetry with
terr(rxp)=500ns RL= 60 Q, CL= 100 pF, -20 15 ns
Receiver timing symmetry with Cuirxp) = 15 pF,
Atrec teir(rxp)=200ns Atrec = teirrxp) - taiT(sUS), 20 15 ns
Receiver timing symmetry with See Figure 17
teir(rxp)=125ns(? -20 15 ns

Notes:

(1) Specified by design and verified via bench characterization, not tested in production.

(2) Measured during characterization and not an ISO 11898-2:2016 parameter.

(3) TXD, STB_N, EN level should not exceed V.
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7.6 Typical Characteristics

Vear=12V, Vce=5V, Vio=5V, R =60Q, C.=0Open, RCM=0pen, Ta=25°C, unless otherwise specified.

3.5

Vce=4.5V

3 Vce=5.5V
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Figure 7. Sleep Mode: lgar VS Temperature
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Figure 9.Normal Mode, Recessive: lio VS Temperature Figure 10.Normal Mode, Dominant: lio VS Temperature
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8 Parameter Measurement Information
CANH
TXD 1
_ RL g T CL
™y
N
CANL
Figure 11. Supply Test Circuit
CANH Row
T W
TXD - o
Ls L— VOD — VCM
@ _ AW
CANL + Rem
STB
Voeany)  Vorcanhy
Figure 12.Driver Test Circuit
TXD
i i
i b
TpLD —Pi Eq— —bi iq— TpHR
1 1 ! ]
1 1
| s
09V 4 0% 90% § i
: i \J 05v
Voo 10% i i 10%
1 1 H 3
P P
R—> e ] 5.4_ tr
1 1 H i
Figure 13. Driver Characteristic Measurement
Notes:
(1) The input signal on TXD shall have risen times and fall times (10% to 90%) of less than 10ns.
(2) Cirincludes instrumentation and capacitance introduced by other CAN nodes.
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Dominant
-------------- ~3.5V
Recessive Recessive ~2 5V
""""""" ~1.5V
Figure 14. Bus Logic State and Voltage Definitions
+
VO
Figure 15. Receiver Test Circuit
15V
09V
Vip I
05V l
I I —— — — oV
I oL I !
tor g »l N v
OH
—_—— — 0% —— — :
Voirxo) - T TR e I'\I
+—— — 3% —— —+
—_——— —10%— — — —— v
I I ”
- i | —>| b |
Figure 16. Receiver Characteristic Measurement
MCAN1463B Datasheet V0.8 www.meraki-ic.com 15

Specifications Subject to Change without notice © 2025 Meraki IC. Confidential. Classified: Authorized Customer Only



dLE  MERAKI
$W\ NtEGRATED MCAN1463B
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Figure 17. Teropr(Loor) and CAN FD Timing Parameter Measurement

tmope

tmope

Figure 18. twooe Measurement

Note:
(1) The rise of STB and EN should be less than 500ns when the system changes the mode by changing the state of STB or EN, to
prevent INH output instability.
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VIH
XD
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|
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Figure 19. TXD Dominant Timeout Parameter Measurement
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Figure 21. Test Signal Definition for Bias Reaction Time Measurement
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9 Detailed Description

9.1 Overview

The MCAN1463B meets the physical layer requirements of the ISO 11898-2:2016 and CiA 601-4 high
speed CAN specifications. The devices support CAN FD networks up to 8 Mbps (megabits per second).

The device helps reduce battery current consumption by controlling the power supply via the INH output
while supporting local and remote wake-up. This allows a low-power sleep state to further reduce system-
level power consumption by powering off all system component except for the MCAN1463B.

The MCAN1463B includes many protection and diagnostic features including undervoltage detection, CAN
bus fault detection, SWE timer, battery connection detection, thermal shutdown (TSD), driver dominant
timeout (TXD DTO), and bus fail detection.

The MCAN1463B includes the Signal Improvement Capability (SIC) that enhances the maximum data rate
achievable in complex star topologies by minimizing signal ringing. An example of a star network is shown
below.

ECU1
(terminated)

ECUS
(terminated)
PA

ECU2 ECU7

ECU3 : ECUS

. | |
ECU4 ECU6
[ OM

Figure 23. CAN Network: Star topology
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9.3 Feature Description
9.3.1 Pin Description

93.1.1 VBAT Pin

This pin is connected to the battery supply. It provides the supply to the internal regulators that support the
digital core and the low power CAN receiver.

9.3.1.2 Vcce Pin

This pin provides the 5 V supply voltage for the CAN transceiver.

9.3.1.3 V|o Pin

This pin provides the digital 1/0O voltage to match the CAN FD controller's 1/O voltage. It supports I/O
voltages from 1.7 V to 5.5 V providing a wide range of controller support.

9.3.14 TXD Pin
TXD is a logic-level input signal, referenced to Vio, from a CAN FD controller to the MCAN1463B.

9.3.15 RXD Pin

RXD is a logic-level signal output, referenced to VIO, from the MCAN1463B to a CAN FD controller. The RXD
pin is driven to the VIO level as logic-high outputs once a valid VIO is present.
When a wake-up event takes place, the RXD pin is pulled low.

9.3.1.6  ERR_NPin

ERR_N is a logic-level output signal, referenced to Vio, from the MCAN1463B to a CAN FD controller. Then
ERR_N output is driven to the Vio level as logic-high output. The ERR_N output is used to transmit the
MCAN1463B status indicator flags to the CAN FD controller. Please see Table 2. Accessing internal flags via
pin ERR_N for the specific fault scenarios that are indicated externally via the ERR_N pin.

9.3.1.7 EN and STB_NPin

EN and STB_N is a logic-level input signal, referenced to Vio, from a CAN FD controller to the MCAN1463B.
The EN and STB_N input pin is for mode selection. EN and STB_N is internally pulled low to prevent excessive
system power and false wake-up events.

9.3.1.8 INH Pin

The INH pin is a high-voltage output. It can be used to control external regulators. These regulators are
usually used to support the microprocessor and VIO pin. The INH function is on in all modes except for
sleep mode. In sleep mode, the INH pin is turned off, going into a high-impedance state. This allows the
node to be placed into the lowest power state while in sleep mode.

This terminal should be considered a high-voltage logic terminal, not a power output. The INH pin should be
used to drive the EN terminal of the systems power management device and should not be used as a switch
for the power management supply itself. This terminal is not reverse-battery protected and thus should not be
connected outside the system module.
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9.3.1.9

WAKE Pin

The WAKE pin is a high-voltage reverse-blocked input used for the local wake-up (LWU) function. A local
wake-up request is registered when the logic level on pin WAKE changes and the new level remains stable for

at least twake.

9.3.1.10

CAN BUSPin

These are the CAN high and CAN low, CANH and CANL, differential bus pins. These pins are internally
connected to the CAN transceiver and the low-voltage wake receiver.

9.3.2

Internal flags

The MCAN1463B makes use of five internal flags for its fail-safe fallback mode control and system diagnosis
support. Five of these flags can be polled by the controller via pin ERR_N. Which flag is available on pin ERR_N
at any time depends on the active operating mode and on a few other conditions. Table 2 describes how to
access these flags.

Table 2. Accessing internal flags via pin ERR_N

Internal flag Flag available on pin ERR_N ® Flag set Flag cleared
In Listen-only mode (coming from ) )
PWRON VBaT has risen above UVeatr) on entering Normal mode
Standby or Sleep mode)
In Standby and Sleep modes remote or local wake-up )
) on entering Normal mode
Wake (Provided Vio and Vear are detected OR PWRON flag has )
OR setting the Uvnow flag
present) been set
in Normal mode (before the fourth
Wake-up ) ) local wake-up OR PWRON .
dominant-to-recessive edge on on leaving Normal mode
source ) flag has been set
pin TXD @
Vee>UVecr) for t > trecuv) and
o Vee<UVccer for t > toetuv)
UVnom No indicated Vio>UVior) for t > trecuv)
OR Vio<UVioF) for t > toetuv)
OR a wake-up request occurs
UVaart No indicated Vear< UVBsaT(F) Vear>UVeat(R) for t > trwrup
in Normal mode (after the fourth )
) ] ] CANH/CANL Shorted to Vear, | on re-entering Normal mode
Bus failure dominant-to-recessive edge on )
> Vce, GND OR by setting the PWRON flag
pin TXD @
setting the PWRON flag OR
on occurrence of: on entering Normal mode
o ) - TXD dominant failure OR (Provided that all local failures
) in Listen-only mode (coming from o
Local failure - TXD-RXD short circuit OR are resolved) OR
Normal mode) ) ] ) ) ) )
- Bus dominant failure OR RXD is dominant while TXD is
- Overtemperature recessive (Provided that all
local failures are resolved)
Notes:

(1) Pin ERR_N is an active-LOW output, so a Low-level indicates a set flag and a High-level indicates a cleared flag.
Flag available on pin ERR_N after delay 8us, When the conditions indicating flag are met.
(2)  Allow for a TXD dominant time of at least 4us per dominant-recessive cycle.
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9.3.21 PWRON flag

PWRON is the VBAT power-on flag. This flag is set when the voltage on pin VBAT above UVearr) (usually
because the battery was connected). The PWRON flag can be used for cold start diagnosis. The Wake
and Wake-up source flags are set to ensure consistent system power-up under all supply conditions.
Coming from Sleep or Standby and entering Listen-Only mode, a LOW level on pin ERR_N signals that
the PWRON flag has been set. The flag is cleared when the transceiver enters Normal mode.

9.3.2.2 Wake flag

The Wake flag is set when the transceiver detects a local or remote wake-up request.

9.3.2.3 Local wake-up (via WAKE pin)

A local wake-up request is registered when the logic level on pin WAKE changes and the new level remains
stable for at least twake. The Wake flag can be set in Standby or Sleep mode. Setting the Wake flag clears the
UVnowm flag and timers. Once set, the Wake flag status is immediately available on pins ERR_N and RXD
(provided Vio and Vear are present). This flag is also set at power-on and cleared when the UVNow flag is set or
the transceiver enters Normal mode.

WAKE
ke | ; threshold
i not

i
|

: Ut e
1 crossed |

E no Wake-u pi

| €———>
Wake-up

WAKE

LWP Request
RXD
thHfSLFLSTB
INH
Figure 25. LWU Request Falling Edge
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Figure 26. LWU Request Rising Edge
9.3.24 Remote wake-up (via the CAN bus)

The MACN1463B wakes up from Sleep to Standby mode when a dedicated wake-up pattern (specified in ISO
11898-2: 2016) is detected on the bus.

The wake-up pattern consists of:

* A dominant phase of at least twk_riLTer followed by
* Arecessive phase of at least twk_riLTer followed by
* A dominant phase of at least twk_riLTER

For a dominant or recessive to be considered “filtered,” the bus must be in that state for more than twk_riLTer
time. The complete dominant-recessive-dominant pattern must be received within twx_rmeour bus to be
recognized as a valid wake-up pattern (see Figure 27). Otherwise, the internal wake- up logic is reset. The
complete wake-up pattern then needs to be retransmitted to trigger a wake-up event. Pins RXD and
ERR_N remain HIGH until the wake-up event has been triggered and then switch LOW. Pin INH remains
floating until the wake-up event has been triggered and then switches HIGH.

A wake-up event is not flagged on RXD if any of the following events occurs while a valid wake-up pattern
is being received:

* The device swiiches to Normal mode
* The complete wake-up pattern was not received within twx_rimeour

* AVcc or Vio undervoltage is detected
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Figure 27. Wake Up Pattern
9.3.25 Wake-up source flag

Wake-up source recognition is provided via the Wake-up source flag. it is set after the Wake flag has been set
by a local wake-up request via the WAKE pin. The Wake-up source flag can be polled via the ERR_N pin in
Normal mode (see Table 2). This flag is also set at power-on and cleared when the transceiver leaves Normal
mode.

9.3.2.6 UVnow flag

UVNOM is the VCC and V|0 undervoltage detection flag. The flag is set when the voltage on pin VCC drops
below the VCC undervoltage detection voltage (UVCC), for longer than the undervoltage detection time (toeruy)),
or when the voltage on pin V|0 drops below (UV|Q) for longer than (toeruv)). When the UVNOM flag is set, the
transceiver enters Sleep mode to save power and to ensure the bus is not disturbed. In Sleep mode the voltage
regulators connected to pin INH are disabled, avoiding any extra power consumption that might be generated
as a result of a short-circuit condition.

Any wake-up request, setting the PWRON flag or a LOW-to-HIGH transition on STB_N will clear UVYNOM and
the timers, allowing the voltage regulators to be reactivated (at least untii UVNOM is set again). UVNOM will
also be cleared if both VCC and V|Q recover for longer than the undervoltage recovery time (tREC). The
transceiver will then switch to the operating mode indicated by the logic levels on pins STB_N and EN.

9.3.2.7 UVBAT flag

UVaar is the Vear undervoltage detection flag. This flag is set when the voltage on pin Vear drops below UVegar.
When UVaar is set, the transceiver will try to enter Standby mode to save power and will disengage from the
bus (zero load). UVearis cleared when the voltage on pin Vear recovers. The transceiver will then switch to the
operating mode indicated by the logic levels on pins STB_N and EN.
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9.3.2.8 Bus failure flag

The Bus failure flag is set if the transceiver detects a bus line short-circuit condition to Vgar, Vcc or GND
during four consecutive dominant-recessive cycles on pin TXD, while trying to drive the bus lines dominant.
The Bus failure flag can be polled via the ERR_N pin in Normal mode

9.3.2.9 Local failure flag

In Normal and Listen-only modes, the transceiver can distinguish four local failure events, any of which
will cause the Local failure flag to be set. The four local failure events are:

* TXD dominant failures

* TXD-to-RXD short circuit

* Bus dominant failures

* Overtemperature

The nature and detection of these local failures is described in Section 9.3.3. The Local failure flag can be
polled via the ERR_N pin in Listen-only mode, when coming from Normal mode (see Table 2).

9.3.3 Local failure events

The MCAN1463B can detect four different local failure conditions. Any of these failures will set the Local
failure flag, and in most cases the transmitter of the transceiver will be disabled.

9.3.31 TXD dominant Timeout (DTO)

A permanent LOW level on pin TXD (due to a hardware or software application failure) would drive the
CAN bus into a permanent dominant state, blocking all network communications. The TXD dominant time-
out function prevents such a network lock-up by disabling the transmitter if pin TXD remains LOW for
longer than the TXD dominant time-out time (trxo_oto). The transmitter remains disabled until the Local
failure flag has been cleared. The TXD dominant time-out timer is reset when pin TXD is set HIGH.
This flag is cleared:
(1) Power-on when the PWRON flag is set
(2) Provided all local failures have been resolved, when:

The device enters Normal mode OR

RXD is dominant while TXD is recessive
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Figure 28. Timing Diagram for TXD DTO

9.3.3.2 TXD-to-RXD short circuit

A short-circuit between pins RXD and TXD would lock the bus in a permanent dominant state once it had
been driven dominant, because the low-side driver of RXD is typically stronger than the high-side driver of
the controller connected to TXD. TXD-to-RXD short-circuit detection prevents such a network lock-up by
disabling the transmitter. The transmitter remains disabled until the Local failure flag has been cleared.

9.3.3.3 Bus dominant failures

A CAN bus short circuit (to VBAT, VCC or GND) or a failure in one of the other network nodes could result in a
differential voltage on the bus high enough to represent a bus dominant state. Because a node will not begin to
transmit while the bus is dominant, the host controller would not be able to detect this failure condition. However,
bus dominant clamping detection will detect the short circuit. The Local failure flag is set if the dominant state
on the bus persists for longer than tsuspom_bto. By checking this flag, the controller can determine if a clamped
bus is blocking network communications. There is no need to disable the transmitter. Note that the Local failure
flag is reset as soon as the bus returns to recessive state.

9.3.34 Overtemperature detection

MCAN1463B turns off the CAN driver circuits if the junction temperature exceeds the thermal shutdown
temperature 180°C. The CAN bus lines will be recessive and block the TXD-to-Bus transmission path until
the junction temperature drops at least below 160°C, which is the thermal shutdown temperature minus
the thermal shutdown hysteresis.
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9.3.4 CAN Bus Short-Circuit Current Limiting

During Normal mode, the short-circuit current limit circuitry prevents MCAN1463B from damages by
limiting the max working current when the CAN bus connects to the battery incorrectly. Short-circuit current
limit the current flowing into MCAN1463B when an incorrect voltage is put on the CANH/CANL.

9.3.5 Unpowered Device

The device is designed to be ideal passive if it is unpowered. There is extremely low leakage current
through the bus and the logic terminals when the unpowered device is connected to the CAN network.
This is critical if some nodes of the network are unpowered while the rest of the network remains in
operation. All terminals have extremely low leakage currents when the device is unpowered to avoid
loading down other CAN nodes.

9.4 Device Functional Modes

The MCAN1463B contains two independent state machines, a system state machine and a CAN state
machine.

9.4.1 System operating modes

The system state machine in the MCAN1463B supports five system operating modes: Normal, Standby,
Listen, Sleep, and Off mode. Control pins STB_N and EN are used to select the operating mode. Figure 29

describes how to switch between operating modes.
I//_From any
~._ other mode
1“"—~—-_

Normal, Standby, Veur < UVaerr) for t > tyyean
Listen 4
ot D

Ve < UV fort> Vaar > UVaarr

toeTuiong - OR Vig fort >,
<UV o fort> PIRILF)
to=Tiuyong Wake flag set

OR nsing edge on STB_N AND Vg > UV g for t > taeq

STB_N=1AND EN=1
OR STB_N=1, V|5 AND V¢ no power off /—LX AND Vg > UV, for t> tagcun
. b,
Sleep > < Standby
3 STB_N=0 OR Vg < UV, for

STB _N=0 AND EN=1 for t > th{gotosleep) AND > toerm
Wake flag not set AND Vg > UV for t > taegung Ky

Figure 29.System state transition diagram
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Table 3. MCAN1463B Mode Overview

WAKE
STATE VCC and VIO VBAT EN STB_N DRIVER RECEIVER RXD INH
Flag
Mirror Bus
Normal >UVecand > UVip | > UVear | High High X Enabled Enabled High
state
Mirror Bus
Listen >UVcecand > UVip | > UVgar Low High X Disabled Enabled High
state
Low Power
Low signals
>UVccand > UVip | > UVear | High Low set Disabled Receiver is High
wake-up
active
Low Power
Low signals
Standby | >UVccand > UVip | > UVpar Low Low X Disabled Receiveris High
wake-up
active
Low Power
High
>UVecand < UVip | > UVpar Low Low X Disabled Receiver is High
impedance
active
Low Power
>UVecand > UVip | > UVear | High Low cleared Disabled Receiveris High Low
active
Sleep
Low Power
High
<UVecand < UVip | > UVpar X X X Disabled Receiveris Low
impedance
active
High High
Protected X < UVear X X X Disabled Disabled
impedance | impedance

94.1.1 Off mode

The MCAN1463B switches to Off mode from any mode when the battery voltage falls below the
undervoltage detection threshold (UVearr). Pins INH and ERR_N are in a high-ohmic state in Off mode.

9.4.1.2 Standby mode

Standby mode is the first-level power-saving mode of the MCAN1463B. When VBAT rises above the
undervoltage detection threshold (UVsarr)), the MCAN1463B starts to boot up, triggering an initialization
procedure. It switches to Standby mode after trwrup, resulting in a HIGH level on pin INH.

When V(o rises above the undervoltage detection threshold, UVior), the MCAN1463B switches to Normal
mode if pins STB_N and EN are HIGH, and to Listen-only mode if STB_N is HIGH and EN is LOW. It will
remain in Standby mode if STB_N is LOW and EN is LOW.

The MCAN1463B will switch to Sleep mode if VIO remains below UV o) for toetwuvyong Or VCC remains
below UVcc) for toetwvyong. A transition from Standby mode to Sleep mode can also be triggered by
holding STB_N LOW and EN HIGH for thgotosieep) (also known as a 'go-to-sleep' command). This 'go-to-
sleep' command is overruled if the Wake flag is set, in which case the device remains in Standby mode.

In Standby mode, the transceiver is unable to transmit or receive data and the low-power receiver is
activated to monitor bus activity.
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9.4.1.3 Normal mode

HIGH levels on pin STB_N and pin EN selects Normal mode, provided the battery supply voltage, VBAT,
and VIO are present. Pin INH remains HIGH. In Normal mode, both transmitter and receiver are enabled.

94.1.4 Listen mode

A HIGH level on pin STB_N and a LOW level on pin EN selects Listen-only mode, provided VBAT and VIO
are present. Pin INH remains HIGH. In Listen-only mode the receiver is enabled, but the transmitter is
disabled.

9.4.15 Sleep mode

Sleep mode is the second-level power-saving mode of the MCAN1463B. Sleep mode is entered in a
number of ways:

(1) via Standby mode, STB_N LOW and EN HIGH, and Wake flag not set, VBAT is present
(2) via all other modes, except Off mode, as a result of Vio undervoltage longer than toeruvyiong
(3) via all other modes, except Off mode, as a result of Vcc undervoltage longer than toeruvyiong

In Sleep mode, the transceiver behaves as described for Standby mode, with the exception that pin INH
is set high-ohmic. Voltage regulators controlled by this pin are switched off and the current into pin VBAT
is reduced to a minimum.

A number of events will cause the MCAN1463B to exit Sleep mode, switching to Standby mode:
(1) Setting the Wake flag

(2) Arising edge on pin STB_N (if Vio > UVio)

(3) Vcc > UVcecand Vipo > UVio, STB_N HIGH.
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9.4.2 CAN Operating mode

The MCAN1463B CAN state machine supports six operating modes.
rom any
other mode

CAN Off

Bus Bias: High
impedance

Standby or Sleep

¥

CAN Offline
Bus Bias: GND

Standby or Sleep[ Normal or Listen
k.

CAN Wake

AND Wake flag AND Ve < UVee Bus Bias: GND

no set I fort> toeru

-
gten AND Ve
%“:}en f}:;‘ > lpec

cG

CAN Pass-through
Bus Bias: GND

CAN Normal
Bus Bias: Vc/2

Figure 30. CAN state machine diagram

9.4.2.1 CAN Off mode

When the MCAN1463B system state machine is in Off mode, the CAN state machine will be in CAN Off
mode, with the bus pins and pin RXD in a high-ohmic state.

9.4.2.2 CAN Offline mode

When the MCAN1463B system state machine is in Sleep or Standby mode and the Wake flag has not
been set, the CAN state machine will be in CAN Offline mode. The bus pins are biased to ground.

The transceiver is unable to transmit or receive data and the low-power receiver is activated to monitor
the bus for a wake-up pattern. Pin RXD is HIGH.

9.4.2.3 CAN Wake mode

When the MCAN1463B system state machine is in Sleep or Standby mode and the wake flag has been
set, the CAN state machine will be in CAN Wake mode. Pin RXD will be LOW, reflecting the active

wake-up request. The bus pins are biased to ground.
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9.4.2.4 CAN Pass-through mode

When the MCAN1463B system state machine is in Normal or Listen-only mode and Vcc is below the
undervoltage detection threshold (UVccr)), the CAN state machine will be in CAN Pass-through mode.

The transceiver cannot transmit data via the bus lines in this mode. The output voltage on the bus pins is
biased to ground. Differential data on the bus pins is converted to digital data via the low-power receiver
and the results are output on pin RXD.

9.4.2.5 CAN Active mode

When the MCAN1463B system state machine is in Normal mode and Vcc is above the undervoltage
detection threshold (UVccr)), the CAN state machine will be in CAN Active mode. The transceiver can
transmit and receive data via bus lines CANH and CANL. Pin TXD must be HIGH at least once in CAN
Active mode before the first transmission can begin. The differential receiver converts the analog data on
the bus lines into digital data on pin RXD. In order to support high bit rates, especially in CAN FD systems,
the Signal Improvement function largely eliminates topology-related reflections and impedance
mismatches. In recessive state, the output voltage on the bus pins is Vcc/2.

9.4.2.6 CAN Listen mode

When the MCAN1463B system state machine is in Listen-only mode and VCC is above the undervoltage
detection threshold (UVccr)), the CAN state machine will be in CAN Listen mode. The transmitter is
disabled. The differential receiver converts the analog data on the bus lines into digital data on pin RXD.
As in CAN Active mode, the bus pins are biased to Vcc/2.

9.4.3 CAN Bus States

The CAN bus has two logical states during operation: recessive and dominant. See Figure 31. In the
dominant bus state, CAN bus is driven differentially, corresponding to a logic low on TXD and RXD. In
recessive state, the bus is biased to Vcc/2 via high-resistance internal input resistors Rin, corresponding
to a logic high on TXD and RXD.

Bus Voltage(V)

A
Normal, Listen Standby, Sleep

4 —1 CANH

Recessive! Dominant 'Recessive!
1 1

Figure 31.CAN Bus States

MCAN1463B Datasheet V0.8 www.meraki-ic.com 32
Specifications Subject to Change without notice © 2025 Meraki IC. Confidential. Classified: Authorized Customer Only



W\ IrEcharep

MCAN1463B

9.4.4 Driver and Receiver Function Tables

Table 4. Driver Function Table

Mode TXD Input Bus State
Normal Low Dominant
H or Open Recessive (VCC/2)
Listen X Recessive (VCC/2)
Standby X GND
Sleep X GND
Table 5. Receiver Function Table
Device Mode Can Differential Inputs Bus State RXD Terminal
Vip 2 ViT+(max) Dominant Low

Normal/Listen

Vir.miny<Vip<ViT+max)

Indetermined

Indetermined

ViD=Vt MmNy

Recessive

High

Vip 2 ViT+(max)

Dominant

Standby/Sleep

Vir.miny<Vip<<ViT+max)

Indetermined

ViD=Vt MmNy

Recessive

High
Low if wake-up event persists
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10 Application and Implementation

10.1 Application information

10.1.1 CAN Termination

MCAN1463B is typically used in the following network shown on Figure 32, and the bus termination should
be placed on the two far end.

Node 1 Node 2 Node 3 Node 4

MCU or DSP MCU or DSP MCU or DSP MCU or DSP

CAN CAN CAN CAN
Controller Controller Controller Gontroller
CAN CAN CAN CAN
Transceiver Transceiver Transceiver Transceiver

_— 1200
% !l
. \ %

Figure 32. Typical CAN Bus

The characteristic impedance of the twisted pair cable is required to be equal to the characteristic
impedance of the line. The terminated resistors need to place at the both end of the cable to prevent signal
reflections. Stubs should be kept as short as possible to reduce unnecessary signal reflections. In order
to keep common-mode voltage stable, especially in the high ambient temperature environment, split
termination should be used.

MCAN1463B MCAN1463B

Figure 33. CAN Bus Termination Concepts
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10.2

Typical Applications

The MCAN1463B transceiver is typically used in applications with a host microprocessor or FPGA that
includes the data link layer portion of the CAN protocol. These types of applications usually also include
power management technology that allows for power to be gated to the application via an enable (EN) or
inhibit (INH) pin. A single 5-V regulator can be used to drive both VCC and VIO, or independent 5V and
3.3V regulators can be used to drive Vcc and V(o separately as shown in Figure 34 and Figure 35.

-
1K
_L ——22nF
——100nF 10uF 10K =
BAT -1 , Vin Vout | =
177 1 1 P ;
5V L L
Ls vee VBAT WAKE
EN =104 100nF
1 I— r——— _l r———1
- | | |
7 |
{7 | NH | Pol==
EN | |
* Vin Vout _.L 100K CANH 1a I : i !
| |
l 3.3V | Lo |
[:]vo SRR
= "MEL 100nF I : I 3 I
L 1 | | |
= 1 MCAN1463 | Lo |
[ - | | |
|
VDD | Fsp\itl |
| 1 |
I .y I
1/0 | | | |
Interface : | : |
|
cANL [12 H : | |
Mcu i Lo I
| Optional: | |
| Tel':i'lilggtaingl |I |
| Node : | ional |
CAN Lo 1%
Controller | Transient |
GND n.c. | and ESD |
[41 Lo
M|

Figure 34. Typical CAN Bus Application with 3.3V MCU
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~1
L_r
1K
Lo L] T 1
100nF 10uF

BAT Vin Vout|_, I I =
_L - — f—w_1 9
5V L
1_3 VeC VBAT WAKE
EN =1L 1g0nF
1 I— r——— _l r——7/1
- | | |
7 |
{7 | NH | R
| |
100K CANH ﬂ : Lo .
| Lo [
| | |
il |
[s ) | Lo :
F1EL ooer | : I 3 |
| | |
1 MCAN1463 | Lo |
| I |
|
vDD | Fsplit\ |
| T |
| Y | |
1/0 | P |
Interface | ! |
| | |
|
CANL [12 |4 ‘ !
MCU | Lo I
| Optional: | |
| Tel':i'nlﬁgtaing: \I |
| Node | | ontional |
CAN L o | ptional
Controller T \Tr;:Eernt :
n.c. | and ESD |
11 l[ L.

Figure 35. Typical CAN Bus Application with 5V MCU

11 Power Supply Recommendations

The MCAN1463B is designed to operate off of three supply rails; VBAT, Vcc, and Vio. VBAT is a high-voltage
supply pin designed to connect to the VBaT rail, Vcc is a low-voltage supply pin with an input voltage range from
4.5V to 5.5V that supports the CAN transceiver and Vio is a low-voltage supply pin with an input voltage range
from 1.71 V to 5.5 V that provides the I/O voltage to match the system controller. For a reliable operation, a
100nF decoupling capacitor should be placed as close to the supply pins as possible. This helps to reduce
supply voltage ripple present on the output of switched-mode power supplies, and also helps to compensate for
the resistance and inductance of the PCB power planes.
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12 Layout

Reliable CAN bus design needs to use external transient protection device to protect the CAN device from

suffering surge transients in the environment. Devices can deal with some ESD problems with the ESD

protection inside. However, PCB design needs to consider higher levels of ESD immunity and external
protection device such as TVS diodes needs to be used.

12.1

Layout Guidelines

(1) Place the protection circuitry as close to the bus connector, J1, to prevent transients, ESD from

propagating onto the board.
(2) Use at least two vias for supply and ground connections of bypass capacitors and protection devices

to minimize trace and via inductance.
(3) Bypass capacitors C1 and C2 on Vcc, C3 and C4, C5 and C6 on VBAT should be placed as close as

possible to the supply terminals
(4) Bus termination: This layout example shows split termination. Split termination is recommended to

reduce common-mode EMI emission. This is where the termination is split into two resistors, R2 and R3,
with the center or split tap of the termination connected to ground via capacitor C7.

12.2

TXD

GND © @
c1 DD c2
VCC © @®

RXD

oD (G
C3 DD Cc4
VIO @ @

EN

INH

GNDI'@'©@

Layout Example

Dl [

CANH

[ 14 ]
13
[ CANL

12

KN

WAKE

o 19

o=t

STB_N

RZD C7 GND
[Dee

by

To Switch
R4 RS
oo

@@ GND

@VBAT

Figure 36. Layout Example

3T,

D1

VBAT
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13 Receiving Notification of Documentation Updates

13.1 Device Support

13.2 Documentation Support

13.3 Receiving Notification of Documentation Updates
13.4  Support Resources

13.5 Trademarks

13.6  Electrostatic Discharge Caution

‘ This integrated circuit can be damaged by ESD. Meraki Integrated recommends that all
‘Y. \ integrated circuits be handled with appropriate precautions. Failure to observe proper
handling and installation procedures can cause damage.
ESD damage can range from subtle performance degradation to complete device failure. Precision
integrated circuits may be more susceptible to damage because very small parametric changes could
cause the device not to meet its published specifications.
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14 Mechanical, Packaging

14.1 Package Size
14.1.1 SOP14

D

10 dfAAn

El

-

P HHHHHEH

Figure 37. SOP14 Top View

b

C

Figure 38. SOP14 Side View

0
/

Figure 39. SOP14 Side View

Symbol Dimensions In Millimeters

MIN NOM MAX

A - - 1.75

A1 0.10 - 0.25

A2 1.25 1.40 1.50

b 0.31 - 0.51

c 0.10 - 0.25

D 8.45 8.65 8.85

5.80 6.00 6.20

E1 3.80 3.90 4.00

e 1.27(BSC)
L 0.40 - 1.27
e 0° - 8°
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14.1.2 DFN14
D2
D Nd 11
"1 | ‘ — -
| ONSHORONOHON
| T !
| |
! e~ N
T TR i A + h
Laser Mark | ‘ .
i N /i'\ N NN
; O 0066 (O
1 2 | e 2 1
b
TOP VIEW BOTTOM VIEW
Figure 40. DFN14 Top View Figure 41 . DFN14 Bottom View

U}F]_!WWITII_!ﬁI_LJ

=
SIDE VIEW
Figure 42. DFN14 Side View
Symbol Dimensions In Millimeters
MIN NOM MAX
A 0.80 0.85 0.90
Al 0.00 0.02 0.05
b 0.25 0.30 0.35
c 0.203REF
D 4.40 4.50 4.60
D2 4.10 4.20 4.30
e 0.65BSC
Nd 3.90BSC
E 2.90 3.00 3.10
E2 1.50 1.60 1.70
L 0.35 0.40 0.45
h 0.20 0.25 0.30
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14.2 Recommended Land Pattern
=— (1.6)
14X (0.6) SYMM
14X (0.3) — ¢
S (R
1_L._J —O—--t] S
3 cJ
12X (*o_as) | | (1.85)
| } | O O | J
symm L PR
t—t3+-——- —t—t w2
| | (0.69)
() to o+ —
(?0.2) VIA — . ) .
=1NRE:
) © ] e
(RO.05) TYP—/’ = \ '
' (0.55) TYP [
! (2.8) !
Figure 43. DFN14 Land Pattern
— ==—14x0,55
‘ — r——1 2x1,27
REERRRR
5,40
_H [] H [] I:II [] H_J
L] L L
Figure 44. SOP14 Land Pattern
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15 Reel and Tape Information

151 SOP14
of LIl S
+1 +
A =8
A=Y o
164+0.1
224%0.1

Figure 45. SOP14 Reel Dimensions

Sprocket

‘k: ._—A | i PO i,/ Holes
(6 o & ]
a1 | Q2 Q1| Q2 2

User Direction

Q3 | Q4 Q3| Q4 of Feed
N |
I‘-_Lﬁ‘\
Package SPQ A B K P PO W Pinl1
Device Pins
Type (pcs) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant

MCAN1463BXAK-Q1| SOP14 | 14 | 4000 6.6+0.1/9.15+0.1|1.8+0.1| 8+0.1 | 4+0.1 | 16x0.1 Q1

Figure 46. SOP14 Tape Dimensions and Quadrant Assignments for PIN 1 Orientation in Tape
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15.2 DFN14
— "
-1
e A
B
Basic Dimension(mm)
A B C D t
329+1 12.4%29 100+1 13.3+0.3 2.0+0.3
Figure 47. DFN14 Reel Dimensions
Sprocket
K, \ A i PO i Holes
O O O O |
l a1 | @2 Ql| Q2 Z et
| User Direction
/ Q3 | o4 Q3| Q4 of Feed
NI |
I-_L-I
Package SPQ A B K P PO W Pinl
Device Pins
Type (pcs) | (mm) | (mm) (mm) (mm) | (mm) (mm) | Quadrant
MCAN1463BXDH-Q1| DFN4.5x3-14L | 14 | 3000 |3.3+0.1|4.8+0.1|1.05+0.1 |8.0+0.1|4.0+0.1|12.0+0.3 Q1

Figure 48. DFN14 Tape Dimensions and Quadrant Assignments for PIN 1 Orientation in Tape
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16 Tape and Reel Box Dimensions
16.1 SOP14
:
2
) ) SPQ Length Width Height
Device Package Type Pins
(pcs) (mm) (mm) (mm)
MCAN1463BXAK-Q1 SOP14 14 8000 360 360 65
Figure 49. SOP14 Box Dimensions
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16.2 DFN14
A
H
P
SPQ Length Width Height
Device Package Type Pins
(pcs) (mm) (mm) (mm)
MCAN1463BXDH-Q1 DFN4.5x3-14L 14 3000 360 360 65

Figure 50. DFN14 Box Dimensions
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