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4 Pin Configuration and Functions

4 ) 4 )
@) O
™ [_] 14 |_] nstB | _ -
™ol 1 _______ - 14 _|nstB
oo [ 2 13 | ] cAnH | _ f I
GND [ Tl2 | 13 C _| cANH
Vee | 3 122 | ] ean | _ I -
Vee | I3 : | 12 | cant
R0 | 4 1 ] ne | _ _
R [ 14 : Thermal : 1 L _|nc
Vio C 5 10 : Vsup - — I | -—
veL_I's | | 10 C ] Vswe
eN [ | s o | ] wake | _ -
en[ 16 | |9 L | wake
NH ] 7 8 | nFAuLT [ _ L ___ ) =
NH| 17 8 _ _| nFAULT
L J
Not to scale \_ y,
Eq 4-1. D and DYY Packages, 14 Pin (SOIC) and Not to scale
(SOT) 4-2. DMT Package, 14 Pin (VSON)
(Top View) (Top View)
PINS
TYPE () DESCRIPTION
NAME NO.
TXD 1 | CAN transmit data input, integrated pull-up
GND 2 GND Ground connection
Vee 3 P 5V transceiver supply
RXD 4 O CAN receive data output, tri-state when Vg < UV,g
Vio 5 P 1/0 supply voltage
EN 6 | Enable input for mode control, integrated pull-down
INH 7 (0] Inhibit pin to control system voltage regulators and supplies, high-voltage
nFAULT 8 (0] Fault output, inverted logic
WAKE 9 | Local WAKE input terminal, high voltage
Vsup 10 P High-voltage supply from battery
NC 11 NC No connect, internally not connected
CANL 12 1/0 Low-level CAN bus input/output line
CANH 13 1/0 High-level CAN bus input/output line
nSTB 14 | Standby mode control input, integrated pull-down
Thermal Pad . E)efl)i:?ect the thermal pad to the printed circuit board (PCB) ground plane for thermal
(1) I'=input, O = output, P = power, GND = ground, NC = not connected
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5 Specifications
5.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT
Vsup Supply voltage®@ -0.3 45 \%
Vee Supply voltage -0.3 6 \%
Vio Supply voltage /O level shifter -0.3 \%
Vgus CAN bus I/O voltage (CANH, CANL) -58 58 \%
Vbier CAN bus differential voltage (Vpjer = Veann - Veant) -58 58 \Y
Vivake WAKE input voltage —45 45\/2:‘: +\g§ v
Vinn INH pin voltage 03 4532::18; v
Vioaic Logic pin voltage -0.3 6 \%
loLoaic) Logic pin output current 8 mA
lo(INH) Inhibit pin output current 6 mA
lo(wake) WAKE pin output current 3 mA
T, Junction temperature -40 165 °C
Tste Storage temperature —65 150 °C

(1)  Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute maximum ratings do not imply
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. If
briefly operating outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not
sustain damage, but it may not be fully functional. Operating the device in this manner may affect device reliability, functionality,
performance, and shorten the device lifetime.

(2) Able to support load dumps of up to 45 V for 300ms

5.2 ESD Ratings

VALUE UNIT

Vsup, CANH, CANL, and WAKE with
respect to ground. HBM ESD + 8000 \Y

Human body model (HBM), per AEC classification level 3B

o Q100-002(" -
Vesp |Electrostatic discharge All pins except Vgyp, CANH, CANL, and + 4000 v

WAKE. HBM ESD classification level 3A -

g;ggg_g%dewce model (CDM), per AEC All pins. CDM ESD classification level C5 + 750 Vv

(1) AEC Q100-002 indicates that HBM stressing shall be in accordance with the ANSI/ESDA/JEDEC JS-001 specification.

5.3 ESD Ratings - IEC Specifications

VALUE UNIT
. Unpowered Contact Discharge per ISO
Vesp |Electrostatic discharge gf\\l';“v CANL, Vsyp, and WAKE terminal to | ;oer."r) + 8000 v
Vesp | Electrostatic discharge CANH and CANL terminal to GND gﬁﬁeﬁzeczi t‘;eci gg’c;gfgf(z) + 8000 v
Vesp |Electrostatic discharge CANH and CANL terminal to GND gﬁﬁe‘ﬁ?f:i}z d?;;::r(g);g?% + 15000 \%
4 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2024 Texas Instruments Incorporated
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5.3 ESD Ratings - IEC Specifications (fzX)

VALUE UNIT
Pulse 1 - 100 \Y
i Pulse 2 75 \Y
Transient "°:tf)’ge per CAN, Vgyp, WAKE terminal to GND
ISO-7637-2 Pulse 3a - 150 \
VrRAN Pulse 3b 100 %
Transient voltage per Direct coupling capacitor "slow transient
(z)g P CAN terminal to GND pulse" with 100 nF coupling capacitor - +30 \%
ISO-7637-3 powered

(1) Results given here are specific to the IEC 62228-3 Integrated circuits — EMC evaluation of transceivers — Part 3: CAN transceivers.
Testing performed by IBEE Zwickau, EMC report available upon request.
(2) Results given here are specific to the SAE J2962-2 Communication Transceivers Qualification Requirements - CAN. Testing performed
by OEM-approved independent 3 party, EMC report available upon request.

5.4 Recommended Operating Conditions

over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX UNIT
Vsup Supply voltage 45 40 \Y
Vio 1/0 supply voltage 1.7 55 \%
Vee CAN transceiver supply voltage 4.75 5.25 \
loH(DO) Digital output high-level current -2 mA
loL(po) Digital output low-level current 2 mA
lo(INH) Inhibit output current 4 mA
T, Operating junction temperature -40 150 °C
Tsor Thermal shutdown 175 °C
Tspr Thermal shutdown release 160 °C
TspHys) Thermal shutdown hysteresis 10 °C
5.5 Thermal Information
THERMAL METRIC (V) TeAN1473-Q1 el
D (SOIC) DMT (VSON) DYY (SOT)

Roya Junction-to-ambient thermal resistance 87.1 39.7 91.0 °C/W
ReJcitop) Junction-to-case (top) thermal resistance 41.8 411 41.7 °C/W
Rous Junction-to-board thermal resistance 43.7 15.9 25.6 °C/W
W Junction-to-top characterization parameter 8.5 0.9 254 °C/W
WY Junction-to-board characterization parameter 43.3 15.9 1.1 °C/W
Reuc(bot) Junction-to-case (bottom) thermal resistance N/A 6.6 N/A °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

report.
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5.6 Power Dissipation Ratings

PARAMETER

TEST CONDITIONS

POWER
DISSIPATION

UNIT

Pp

Average power dissipation

(dominant) rate.

VSUP =14V, VCC =5V, V|o =5V, TJ =27°C, RL =60 Q,
nSTB=5V,EN =5V, C_ rxp = 15 pF. Typical CAN
operating conditions at 500 kbps with 25% transmission

mwW

Vsup =14V, Ve =55V, Vg =55V, T, =150°C, R = 50
0O,nSTB=5.5V,EN=5.5V, C_ rxp = 15 pF. Typical high
load CAN operating conditions at 1 Mbps with 50%
transmission (dominant) rate and loaded network.

-

35

mwW

5.7 Power Supply Characteristics

Over recommended operating conditions with T; = -40°C to 150°C, unless otherwise noted. All typical values are taken at
25°C, VSUP =12V, V|o =3.3YV, VCC =5V and RL =60 Q

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Supply Voltage and Current Characteristics
| Supply current Normal mode, silent mode, and go-to-sleep 140 A
SUP_NORMAL CAN active mode "
Supply current, Standby mode @
Isup_sTey CAN autonomous: inactive Standby mode 50 WA
Supply current
Isup_seep CAN autonomous: inactive Sleep mode 18 30 WA
Supply current )
IsuP_BlAS Additional current when in CAN 55V <Vsyp<28V 60 pA
autonomous: active
UVsupr) Undervoltage Vgyp threshold rising Ramp up 3.85 4.4 \%
UVsupr) Undervoltage Vgyp threshold falling Ramp down 3.5 4.25 \%
Supply current Normal mode
CAN active: dominant XD : 0V, R =60Q,Cy,=open 60 mA
See [¥] 6-3
Supply current Normal mode
lcc_NORMAL CAN active: dominant TXD=0V,R =500, C =open 70 mA
Normal mode
Ve supply current normal mode TXD =0V, R_ = open, C_ =open, CANH = 110 mA
Dominant with bus fault 25V
Supply current Normal mode
loc_NormAL CAN active: recessive TXD =Vio, R =50 Q, C, = open 5/ mA
Supply current Standby mode, T, =-40 °C to 85 °C
loc_stay CAN autonomous: inactive EN=nSTB=0V 2 WA
Supply current Standby mode
lcc_stey CAN autonomous: inactive EN=nSTB=0V 5 WA
Supply current Silent and go-to-sleep mode
lcc_SILENT pRly TXD = nSTB = Vo, R, = 50 Q, C, = open 25| mA
Supply current Sleep mode, T; =-40 °C to 85 °C
CAN autonomous: inactive EN=0VorVp,nSTB=0V 2 WA
|
s Supply current Sleep mode
CAN autonomous: inactive EN=0VorVio,nSTB=0V 5 WA
UVcer) Undervoltage V¢ threshold rising Ramp up 4.1 4.4 \
UVcer) Undervoltage V¢ threshold falling Ramp down 3.5 3.9 \%
Vhys(uvce) Hysteresis voltage on UV¢c 50 250 320 mV
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5.7 Power Supply Characteristics (f7X)

Over recommended operating conditions with T; = -40°C to 150°C, unless otherwise noted. All typical values are taken at
25°C, VSUP =12V, V|o =3.3YV, VCC =5V and RL =60 Q

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Normal mode
1/0 supply current RXD floating, TXD = 0 V 350 HA
llo_NORMAL Normal mode, standby mode, or go-to-sleep
1/0 supply current mode 5 uA
RXD floating, TXD = V|o
1/0 supply current :ISe_?g r=ngdve, T)=-40°Cto85°C 25 pA
|
10_SLEEP Sleep mode
1/0 supply current nSTB =0V 5 pA
UVior) Under voltage Vg threshold rising Ramp up 1.4 1.65 \%
UVioeF) Under voltage Vg threshold falling Ramp down 1 1.25 \%
VHYS(UVIO) Hysteresis voltage on UV|o 30 60 160 mV

(1) lsurlas) is calculated by subtracting the supply current in CAN autonomous inactive mode from the total supply current in CAN
autonomous active mode
(2) After a valid wake-up, the CAN transceiver switches to CAN autonomous active mode and the Isyp(gias) current needs to be added to
the specified Igyp current in CAN autonomous inactive mode.

5.8 Electrical Characteristics

Over recommended operating conditions with T; = —40°C to 150°C, unless otherwise noted. All typical values are taken at
25°C, Vgup =12V, V|5 =3.3V,Vec =5V and R =60 Q

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
CAN Driver Characteristics
VCANH(D) Bus output voltage (dominant) CANH TXD=0V,45<R_ <65Q, C_ =open, Rgy = 3 4.26 \%
open
VeanL(D) Bus output voltage (dominant) CANL See [¥ 6-1 and [X 6-4 0.75 2.01
VCANHR) Recessive output voltage TXD = V|0, R = open (no load), Rgy = open 2 3 v
VCANLR) Bus biasing active See X 6-1 and [¥] 6-4
Recessive output - <R < -
VCANH(R) Recessive output voltage | voltage IXD Vio, 45 <R <650, C, = open, CspLr
VCANLR! Bus biasing active Bus biasing =470k 2256 2756 v
R) X See [X] 6-1 and [X 6-4
active
. nSTB= Vg, RL=45<R <65Q, Cgp ;1 =4.7
Driver symmetry - = =
Veym Bus biasing active qFME'L Z%pml Row = Open, TXD = 250 kHz, 0.95 1.05| VNV
v, +V, )1V, 2, 20 Mz
O(CANH) ™ TO(CANL) ce See [¥] 6-1 and [X| 6-4
DC Driver symmetry _ _ _
L . nSTB= Vo, RL. =45< R <65 Q, C_ =open
Vsym_bc Bus biasing active See [9 6-1 and [4 6-4 -300 300 mV
Vee — Vo(cann) — Vocant)
nSTB =V,0, TXD=0V,45Q<R £65Q,C_
CANH - CANL = open 1.5 3 \Y
See [¥ 6-1 and [X] 6-4
Differential output voltage nSTB =V, TXD=0V,45Q<R_ =70 Q, CL
VDIFF(D) Bus biasing active CANH - CANL =open 1.5 3.3 \%
Dominant See [¥ 6-1 and X] 6-4
nSTB =V, TXD=0V, R =2240Q, C =
CANH - CANL open 1.5 5 \Y
See [¥ 6-1 and %] 6-4
Differential output voltage nSTB =V|g, TXD =V,0,45<R <65Q,C| =
VDIFFR) Bus biasing active CANH - CANL open, Cgp ;1 =4.7 nF -50 50| mV
Recessive See [¥ 6-1 and %] 6-4
Differential output voltage nSTB =V, TXD = Vo, RL. =open Q, C_ =
VDIFFR) Bus biasing active CANH - CANL open -50 50 mv
Recessive See [¥ 6-1 and %] 6-4
Copyright © 2024 Texas Instruments Incorporated HFHE 57— RN 2 (DRSBTS P) #5%5F 7
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5.8 Electrical Characteristics (¥tX)

Over recommended operating conditions with T; = —40°C to 150°C, unless otherwise noted. All typical values are taken at
25°C, VSUP =12V, V|o =3.3YV, VCC =5V and RL =60 Q

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
nSTB =0V, TXD = V|, R_ = open (no load),
Y Bus output voltage on CANH with bus biasing |C_ = open 0.1 01 v
CANH(NACT) | jnactive See [%] 6-1 and ¥ 6-4 : :
v Bus output voltage on CANL with bus biasing gST:BozgnV’ TXD =Vio. Ry = open (no load), o1 o1l v
CANINASD inactive See I 6.1 and [ 64 ' '
v Bus output voltage on CANH - CANL g?-[Bo;gnv’ TXD = Vio, R, = open (no load), 02 0.2 v
DIFFINACT) | (recessive) with bus biasing inactive - - :
See [¥ 6-1 and X] 6-4
| Short-circuit steady-state output current, ?185T5 :\\//'O’ TXB EOOVV ~100 mA
CANOS) dominant, CANH See l‘>‘<l_6—(1CA§r':t)j_I¥] 6-8
| Short-circuit steady-state output current, [‘185T5 :\\//'O' TXB Zoo\y 100/ mA
RO dominant, CANL See IXIG—(ngrl;ij_lxl 6-8
Short-circuit steady-state output current nSTB = V|0, Vgus = CANH = CANL
los(REC) Bus biasing active -27V <Vgyss42V -3 3| mA
Recessive See [X] 6-1 and [ 6-8
Single ended SIC impedance (CANH to < < ) .
common mode bias and CANL to common 2V < Voanr.can < VCC -2 Vif
Rse aAcT REC . . . . . -12V< VO(D) <12V 37.5 66.5 Q
AT mode bias) during active recessive drive See 4 6-11
phase ee B
Roirr_act _re | Differential input resistance in active recessive |2V < Vcann,can. < VCC -2V 75 133 Q
c drive phase (CANH to CANL) See [ 6-11
CAN Receiver Characteristics
Receiver dominant state input voltage range
ViT(pom) Bus biasing active nSTB = Vg, -12V £ Veu< 12V 0.9 8 Vv
- - - See [¥] 6-5 and % 7-6
v Receiver recessive state input voltage range 3 05 v
IT(REC) Bus biasing active :
. . nSTB = V|o
Hysteresis voltage for input threshold _ .
Vhvs Bus biasing active See [X] 6-5 and % 7-6 135 mvV
Receiver dominant state input voltage range
VDIFFOOM) | Bs biasing inactive P 9eTANGE 1 hSTB =0V, 12V < Vey= 12V 1.150 8 Vv
- - - See [¥ 6-5 and # 7-6
v Receiver recessive state input voltage range 3 0.4 v
DIFF(REC) | Bus biasing inactive :
nSTB = Vo
Vem Common mode range See [¥ 6-5 and # 7-6 -12 12 \
Power-off (unpowered) bus input leakage
loFFKG) | gurrent (unp ) P 9 Vsup =0V, CANH = CANL = 5V 45| pA
c (I?)put capacitance to ground (CANH or CANL) TXD = Vee = Vio 40 oF
Cip Differential input capacitance () TXD =V¢e = Vio 20| pF
Rip Differential input resistance TXD=Vec=Vio=5V,nSTB=5V 30 100| kQ
Rin Input resistance (CANH or CANL) -12VsVeys12V 15 50| kQ
Input resistance matching:
R \Y =V, =5V -3 3 %
INM) [1 = Rincant)y / Rinecan] * 100% (CANH) = ¥(CANL) ’
Valid differential load impedance range for bus _ _
Roar fault circuitry Rom = Ri, Ci = open 45 701 Q
TXD Characteristics
Vin High-level input voltage 0.7 Vio
Vi Low-level input voltage 03| Vo
™ High-level input leakage current TXD=Vip=55V -2.5 1 A
I Low-level input leakage current TXD=0V,V|p=55V -137 -2.5 A
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5.8 Electrical Characteristics (¥tX)

Over recommended operating conditions with T; = —40°C to 150°C, unless otherwise noted. All typical values are taken at
25°C, VSUP =12V, V|o =3.3YV, VCC =5V and RL =60 Q

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
ILkG(OFF) Unpowered leakage current TXD=55V,Vgup=Vip=0V -1 1 A
Rpy Pull-up resistance to V|o 40 60 80 kQ
C Input Capacitance ViN=04xsin2xmx2x108xt)+25V 5 pF
RXD Characteristics
Vou High-level output voltage lo=-2mA 0.8 Vio
VoL Low-level output voltage lo=2mA 0.2| Vo
I KG(OFF) Unpowered leakage current RXD =5.5V,Vgyp=V|ip=0V -1 1 A
nSTB Characteristics
Viy High-level input voltage 0.7 Vio
Vi Low-level input voltage 03| Vo
™ High-level input leakage current nSTB=V,p =55V 0.5 137 HA
I Low-level input leakage current nSTB=0V,V, =55V -1 1 A
I KG(OFF) Unpowered leakage current nSTB=55V,V,o=0V -1 1 A
Rpp Pull-down resistance to GND 40 60 80 kQ
nFAULT Characteristics
Vou High-level output voltage :;I Z-SZ mA 0.8 Vio
VoL Low-level output voltage lo=2mA 02| Vo
I kG(OFF) Unpowered leakage current nFAULT =55V, V=0V -1 1 WA
EN Characteristics
ViH High-level input voltage 0.7 Vio
Vi Low-level input voltage 03| Vo
[ High-level input leakage current EN=Vcc=V,p=55V 0.5 137 A
I Low-level input leakage current EN=0V,Vcc=Vip=55V -1 1 A
ILkG(OFF) Unpowered leakage current EN=55V,Vec=Vip=0V -1 1 A
Rep Pull-down resistance to GND 40 60 80 kQ
WAKE Characteristics
Vin High-level input voltage Vsup - 2 \
Vi Low-level input voltage Sleep mode Vsup - 3.5 \%
Iy High-level input leakage current WAKE =Vgyp—1V -3 A
M Low-level input leakage current WAKE =1V 3 A
INH Characteristics
AVy wzzs?\ﬁ:\‘:c))ltage drop from Vgyp to INH Ik = =6 MA 05 1 v
ILKG(INH) Sleep mode leakage current INH=0V -0.5 0.5 A
Rpp Pull-down resistance Sleep mode 2.5 4 MQ

(1) Specified by design and verified via bench characterization

5.9 Timing Requirements

Over recommended operating conditions with T; = -40°C to 150°C, unless otherwise noted.

25°C, Vsup = 12V, Vio = 3.3V, Vee = 5 V and R = 60 Q

All typical values are taken at

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Supply Characteristics
tpwRrUP Time required for INH active after Vgyp =2 UVsyp(r) | See X 6-10 340 us
tuy Undervoltage filter time Ve and Vg () Vee € UV or Vip € UV 100 350 ms
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5.9 Timing Requirements (%7X)

Over recommended operating conditions with T; = -40°C to 150°C, unless otherwise noted. All typical values are taken at
25°C, VSUP =12V, V|o =3.3YV, VCC =5V and RL =60 Q

NOILVINYO4ANI 3ONVAQV

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
. Time for device to return to normal operation from
- Q)]
tuv(re-EnaBLE) | Re-enable time after undervoltage event a UV or UV undervoltage event 200 us
Device Characteristics
) Total loop delay, driver input (TXD) to receiver R =60 Q, C_ =100 pF, C_rxp) = 15 pF 100 190 ns
PROP(LOOP1) output (RXD) Recessive to dominant See [¥ 6-6
t Total loop delay, driver input (TXD) to receiver R =60 Q, C_ =100 pF, C_(rxp) = 15 pF 110 190 ns
PROP(LOOP2) output (RXD) Dominant to recessive See [% 6-6
twk(TiMEOUT) Bus wake-up timeout value (V) 0.8 2 ms
Bus time to meet filtered bus requirements for
tWK(FILTER) wake-up request (! 0.5 0.95 us
tsILENCE Timeout for bus inactivity (1) Timer is reset and restar_ted, wh_en bus changes 0.6 1.2 s
from dominant to recessive or vice versa
Measured from the start of a
¢ Bus bias dominant-recessive-dominant nSTB=EN=0V,R_ =60Q, Csp_ ;1 =4.7 nF 200 s
BIAS reaction time () | sequence (each phase 6 ps) until | See [X 6-9 and [X| 8-2 H
Veym = 0.1
o 45<Rey<70Q
tesr Bus fault-detection time C, = open 25 us
t Hold time for which WAKE pin voltage should be stable after the rising or falling edge on WAKE pin to 5 50 s
WAKE_HT recognize LWU H
Mode Change Characteristics
tinH_sLP_sTB Time after WUP or LWU event until INH asserted () 100 us
¢ Mode change time from leaving the Sleep mode to | Time measured from VCC and VIO crossing UV 20 S
MODE1 entering Normal or Silent mode (1) thresholds to entering normal or silent mode. H
t Mode change time between normal, silent and Mode change time between normal, silent and 10 s
MODE2 standby mode and from sleep to standby mode () | standby mode and from sleep to standby mode H
teoToSLEEP Minimum hold time for transition to sleep mode () |EN =H and nSTB =L 20 50 us
(1) Specified by design and verified via bench characterization

5.10 Switching Characteristics

Over recommended operating conditions with T; = -40°C to 150°C, unless otherwise noted. All typical values are taken at
25°C, VSUP =12V, V|o =33V, VCC =5V and R|_ =60Q

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Driver Characteristics
tprop(TxD- Propagation delay time, high-to-low TXD edge to bus 80 ns
busdom) dominant (recessive to dominant) R, =60 Q, C_ = 100 pF, Rgy = open
torop(TxD- Propagation delay time, low-to-high TXD edge to bus See [ 6-4 80 ns
busrec) recessive (dominant to recessive)
tsk(p) Pulse skew (|tprop(TxD-busdom) - torop(TxD-busrec)|) 3 ns
- ; - . R, =60 Q, C_ =100 pF, Rcy = open
tr Differential output signal rise time See [ 6-4 25 ns
te Differential output signal fall time 25 ns
) ) TXD=0V,R_=60Q, C_ =open
trxppTO Dominant timeout See [ 6-7 1.2 3.8 ms
Receiver Characteristics
tprop(busdom- | Propagation delay time, bus dominant input to RxD low 110 ns
RxD) output Crxp) = 15 pF
torop(busrec- Propagation delay time, bus to recessive input to RXD See [X] 6-5 110 ns
RxD) high output
tr Output signal rise time (RXD) Crrxp) = 15 pF 3 ns
te Output signal fall time (RXD) See [ 6-5 3 ns
. . R =60 Q, C_ = open
tsuspom Dominant time out See [ 6-7 1.4 3.8 ms
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5.10 Switching Characteristics (#7X)

Over recommended operating conditions with T; = -40°C to 150°C, unless otherwise noted. All typical values are taken at

25°C, VSUP =12V, V|o =33V, VCC =5V and RL =60 Q

PARAMETER

TEST CONDITIONS

MIN

TYP MAX UNIT

CAN FD Signal Improvement Characteristics

tpas REC_STA
RT

Start time of passive recessive phase

RL =451065 Q, CL1 = open, C|_2 =
100 pF, CL(RXD) =15 pF

Measured from rising TXD edge with <
5ns slope at 50% threshold, to the end
of the signal improvement phase;
Roirr_pas_rec 2 MIN Rpier_acT_ReCS
Rse_canmi 2 MIN Rse_sic_rec

530 ns

tsic_sTART

Start time of active signal improvement phase

R_=45to0 65 Q, CL1 = open, C|_2 =
100 pF, CL(RXD) =15 pF

Measured from rising TXD edge with <
5ns slope at 50% threshold to the start
of active signal improvement phase

120 ns

tsic_EnD

End time of active signal improvement phase

R, =451t0 65 Q, C|_1 = open, CL2 =
100 pF, CL(RXD) =15pF

Measured from rising TXD edge with <
5ns slope at 50% threshold to the end
of active signal improvement phase

355

ns

taBit(Bus)

Transmitted bit width variation

Bus recessive bit length variation
relative to TxD bit length, see
6-6 taBitBus) = tBitBuSs) -

teitrxp) , tBit(Txp) >= 200 ns

R =451t0 65 Q, C|_1 = open, CL2 =
100 pF, CL(RXD) =15 pF

10 ns

taBit(RxD)

Received bit width variation

RxD recessive bit length variation
relative to TXD bit length, see
6-6 tagit(RxD) = tBit(RxD) -

tgitTxD) » tBit(TxD) >= 200 ns

R =451t0 65 Q, C|_1 = open, CL2 =
100 pF, CL(RXD) =15 pF

20 ns

tarec

Receiver timing symmetry

RXD recessive bit length variation
relative to bus bit length, see
6-6 tarec = titRxD) -

teitBus) , tBit(Txp) >= 200 ns

R =45t065Q, C_ 4 =open, C 5 =
100 pF, CL(RXD) =15 pF

15 ns
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6 Parameter Measurement Information

CANH AN |
25V
Bias RXD
Unit
GND J—
CANL AN
B 6-1. Common-Mode Bias Unit and Receiver
CANH
RU2
™ ——() . =0,
LI RU2
~ L
~ CANL
nSTB
1L
TCL(RXD)
& 6-2. Test Circuit
CANH
TXD L
—_—A Ro -1 CL
O
CANL

6-3. Supply Test Circuit
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I CANH Reum vcel

A
+ 70%
+ CTXD |
CTXD s0%
Ry Cu Vorre Veum | ov
Veann | torop(TxD-busdom) |

CANL Row —— — =90% — — — —] |

torop(TxD-busrec)

!

6-4. Driver Test Circuit and Measurement

CANH 15V
- CRXD 09V
+ lo Voire l
— 05V |
Voire J:l_ + | | — - == ov
_ |tprop(busrec-RXD) | tprop(busdom-RXD)
—C 1 le—>» I v
CANL CLro —p— Vo . | | OH
Y — — — 90%— — — — |
—T70%— —
I [\l
— | I =30% —
————— 10%— — — —
I = Vo
I I
= —»| x| —>|  |[—
6-5. Receiver Test Circuit and Measurement
TXD I 77777777777777777 v,
| | |
0% e togosLooer—
i | i
I | I
| o ] | ]
CANH I 30% I \ I
| I I R ov
| | | |
v, IXD 0 R c ; 5 X tarr(rxoy ! tarmrxoy | |
I I
~ CANL | I
I P
! h tarrBUSY | ;
i | | i
i | | i
I | I
) -
Voire } ! } }
+ ' : : L
i ‘ ‘ i
Vo | |
i | i
| | |
_ R0 | : N
i | 70% —f |
I I I
| | |
L i i i
- I I |
| | 30%
I I |
; i o | - Vo
I 1 I
I I I
|-a-tprop(LOOP2) ™ |
I I I
6-6. Transmitter and Receiver Timing Behavior Test Circuit and Measurement
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| CANH
—+ TXD
R —_ C Vop
CANL
Vop

1

Vin

|
\471T><DD704>}

6-7. TXD Dominant Time Out Test Circuit and Measurement

Vsym

Veus

ov

ov

Veus

| |
> twk_FILTERMAX) P 1> twk_FILTERMAX)
| |

|
1 > twi_FILTERMAX)—®|

teias

&] 6-9. Bias Reaction Time Measurement
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VSUP
Vsup INH
A J]i VSUF’
_|_ ov
Vo —— Cuswr
R :4—»: tF'owerfUp
TCAN1043A | |
|
|
p— |
— |
|
! INH = H
|
|
|
|
(Vsup-1) V
INH
B 6-10. Power-Up Timing
XD 50% 7|L
| trec sTART(MAY) |
:‘ tsic enouny 'l
R 4 ¢ : >
I -SIC_START (MAX) I RDIFFﬁPASf
RDIFFiF’ASiREC(MIN)__ _—_——— -t - _t REC (M)
I I Rse.canmiL
Rse_cANHLMIN) —— — — — — —_—— (MIN)
T T
T | |
RDIFF_ACT_REC(MAX)—— ————
Roirr_act
R _REC
DIFF_ACT_REC(MIN) ===f=—— o= o= o= o
RSE_SIC_CANHL(MAX) = =— — — —
Rse_sic ¢
R ANH/L
SE_SIC_CANH/L(MIN) =g o o o e
1 >
t
B 6-11. SIC Timing and impedance during the active and passive recessive phase
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7 Detailed Description
7.1 Overview

The TCAN1473-Q1 is a high-speed Controller Area Network (CAN) transceiver that meets the physical layer
requirements of the 1ISO 11898-2:2024 for CAN-FD and Signal Improvement Capability. and CiA 601-4 high
speed CAN specifications. The TCAN1473-Q1 is data rate agnostic making it backward compatible for
supporting classical CAN applications while also supporting CAN FD networks up to 8 megabits per second
(Mbps).

The transceiver has three separate supply inputs, Vsyp, Vce, and Vio. By using Vo, the TCAN1473-Q1 can
interface directly to a 1.8V, 2.5V, 3.3V, or 5V controller without the need for a level shifter. The TCAN1473-Q1
allows for system-level reductions in battery current consumption by selectively enabling the various power
supplies that may be present in the system via the INH output pin. This enables a low-current sleep state in
which power is gated to all system components except for the TCAN1473-Q1, which remains in a low-power
state while monitoring the CAN bus. When a wake-up pattern is detected on the bus or when a local wake up is
requested via the WAKE input, the device initiates node start-up by driving INH high.

The TCAN1473-Q1 includes many protection and diagnostic features including undervoltage detection, CAN bus
fault detection, battery connection detection, thermal shutdown (TSD), driver dominant timeout (TXD DTO), and
bus fault protection up to £58V.

7.1.1 Signal Improvement

The TCAN1473-Q1 includes the Signal Improvement Capability (SIC) that enhances the maximum data rate
achievable in complex star topologies by minimizing signal ringing. Signal ringing is the result of reflections
caused by impedance mismatch at various points in a complex CAN network.

An example of a star network is shown [%| 7-1.

ECU 1
(terminated)
ECUS5
ECU 4
ECU2 ECU®6
ECU 8
ECU 3 (terminated) ECU7

7-1. CAN network: Star Topology

Recessive-to-dominant signal edge is usually clean as it's strongly driven by the transmitter. Transmitter output
impedance of CAN transceiver is Rpgom) @and matches to the network characteristic impedance. For a regular
CAN FD transceiver, dominant-to-recessive edge is when the driver output impedance goes to approximately
60kQ and signal reflected back experiences impedance mismatch which causes ringing. The TCAN1473-Q1
resolves this issue by TX-based Signal improvement capability (SIC). The TCAN1473-Q1 continues to drive the
bus recessive strongly for tgic 1x base 0 Minimize the reflections, and the recessive bit is clean at the sampling
point. In the active recessive phase, transmitter output impedance is low (Rip(active_rec))- After this phase, the
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device enters into a passive recessive phase where the driver goes into high impedance state. This
phenomenon is explained using 7-2. For further information, please refer to the white paper on how SIC
unlocks the real potential of CAN-FD transceivers.

TXD

-—-v,

70%

30%

|

tprop(T)(D-busdom)

Rp ~60kQ

Recessive
tSIC;D(ibase

Rip(active_rec

RID(dom)
Dominant

I

I
) I
Active |
Recessive :

7-2. TX based Signal Improvement Capability
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7.2 Functional Block Diagram

Vee Vio Vsup
3 5| 10 |
\%
Vo Vipo e
1 *¢ DOMINANT
™D y TIMEOUT [
SUP
|!-’1 131 can
B a
INH 7
Vsup
9 * $ Driver
WAKE WAKE 12
* CANL
i_ [
nSTB 14* _i
EN n CONTROL and MODE |
6 ? LOGIC || over —
L TEMP
nFAULT 8
| High Speed Receiver ] |
UNDER | ﬂ— I
Vio VOLTAGE | |
A I ] N
RXD Logic Output | Low Power Receiver / |
| WUP ﬂ' i
| Detect |
| |
2 |
GND
BJ 7-3. TCAN1473-Q1 Functional Block Diagram
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7.3 Feature Description

7.3.1 Supply Pins

The TCAN1473-Q1 implements three independent supply inputs for regulating different portions of the device.
7.3.1.1 Vgup Pin

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

7.3.1.2 V¢ Pin
This pin provides the 5V supply voltage for the CAN transceiver.
7.3.1.3 Vjo Pin

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

7.3.2 Digital Inputs and Outputs
7.3.2.1 TXD Pin

TXD is a logic-level input signal, referenced to V,o, from a CAN FD controller to the TCAN1473-Q1. TXD is
biased to the V| level to force a recessive input in case the pin floats.

7.3.2.2 RXD Pin

RXD is a logic-level signal output, referenced to Vo, from the TCAN1473-Q1 to a CAN FD controller. The RXD
pin is driven to the V|g level as logic-high outputs once a valid Vg is present.

When a power-on or wake-up event takes place, the RXD pin is pulled low.
7.3.2.3 nFAULT Pin

nFAULT is a logic-level output signal, referenced to Vo, from the TCAN1473-Q1 to a CAN FD controller. The
nFAULT output is driven to the Vg level as logic-high output.

The nFAULT output is used to transmit the TCAN1473-Q1 status indicator flags to the CAN FD controller. Please
see # 7-1 for the specific fault scenarios that are indicated externally via the nFAULT pin.
7.3.2.4 EN Pin

EN is a logic-level input signal, referenced to Vg, from a CAN FD controller to the TCAN1473-Q1. The EN input
pin is for mode selection in conjunction with the nSTB pin. EN is internally pulled low to prevent excessive
system power and false wake-up events.

7.3.2.5 nSTB Pin

nSTB is a logic-level input signal, referenced to V|g, from a CAN FD controller to the TCAN1473-Q1. The nSTB
input pin is for mode selection in conjunction with the EN pin. nSTB is internally pulled low to prevent excessive
system power and false wake-up events.

7.3.3 GND
GND is the ground pin of the transceiver, it must be connected to the PCB ground.
7.3.4 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 V|q 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. A 100kQ load can be added to the INH output for a fast transition
time from the driven high state to the low state and to force the pin low when left floating.

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 system power management device, and is not used as a switch for the
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power management supply itself. This terminal is not reverse-battery protected, and must not be connected
outside the system module.

7.3.5 WAKE Pin

The WAKE pin is a high-voltage reverse-blocked input used for the local wake-up (LWU) function. The WAKE pin
is bi-directional edge-triggered and recognizes a local wake-up (LWU) on either a rising or falling edge of WAKE
pin transition. The LWU function is explained further in the Local Wake-Up (LWU) via WAKE Input Terminal
section.

7.3.6 CAN Bus Pins

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.

7.3.7 Faults
7.3.7.1 Internal and External Fault Indicators

The following device status indicator flags are implemented to allow for the MCU to determine the status of the
device and the system. In addition to faults, the nFAULT terminal also signals wake-up requests and a cold
power-up sequence on the Vgp battery terminal so the system can do any diagnostics or cold booting sequence
necessary. The RXD terminal indicates wake-up request and the faults are multiplexed (ORed) to the nFAULT
output.
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# 7-1. TCAN1473-Q1 Transceiver Status Indicator

EVENT FLAG NAME CAUSE INDICATORS(") FLAG IS CLEARED COMMENT
nFAULT = low upon entering " A cold start condition generates
Power-up PWRON Zf(t)\eNreitr Egsoge\éiugeel‘g\s fj:}’ retumn of Vsup | giient mode from standby or gf(t;rea transition to normal a local wake-up WAKERQ,
SuP sleep mode WAKESR and a PWRON flag.
. Wake-up request may only be
nFAULT = RXD = low after 222;3 transition to normal set from standby, go-to-sleep, or
Wake-up Request WAKERQ @) wake-up upon entering sleep mode.
standby mode orVeg < Uecp) Resets timers for UVycc or
or Vio < UVjo(e for t 2 tyy vee
UVyio.
Wake-up event on CAN bus, state Available upon entering )
transition on WAKE pin, or initial power up | normal mode(*) After four recessive-to-
nFAULT = low indicates a dominant edges on TXD in "
Wake-up Source local wake-up event from the | normal mode A cold start condition generates
Lo @) WAKESR A ’ i a local wake-up WAKERQ,
Recognition WAKE pin leaving normal mode, WAKESR and a PWRON fla
nFAULT = high indicates a or Veg < UVegr) 9-
remote wake-up event from or Vio < UV|g( for t 2 tyy
the CAN bus
To use nFAULT as the flag
_ . A mode transition into normal, | indicator, NFAULT must be high
IN;]_::ASK INHMASK INH_MASK value changed zi’i;ligo:jéow after entering standby, go-to-sleep, or sleep | before initiating change in state
9 modes of INH_MASK (e.g. there should
be no pre-existing faults)
g Vee > UVeeR),
UVce Vee < UVecr) Not externally indicated or a wake-up request oceurs
" Vio > UVioR),
Undervoltage UWio Vio < Wiog) Not externally indicated or a wake-uUp request occurs
A Vgyp undervoltage event
UVsup Vsup < UVsupr) Not externally indicated Vsup > UVsupr) generates a cold start condition
once Vsyp > UVsyp(R)
Upon leaving normal mode,
or if no CAN bus fault is .
_ . . CAN bus fault must persist for
CAN Bus Fault CBF See CAN Bus Fault nFA(LéI)_T = low in normal mode detef:ted for four copsecutlve four consecutive dominant-to-
only dominant-to-recessive recessive transitions
transitions of the TXD pin while
in normal mode
Local Faults TXDDTO TXD dominant time out, dominant (low) nFAULT = low upon entering | RXD = low & TXD = high, CAN driver remains disabled
signal for t 2 trxppTo silent mode from normal TXD = high & until the TXDDTO is cleared.
mode a mode transition into normal, | CAN receiver remains active
standby, go-to-sleep, or sleep | during the TXDDTO fault
modes CAN driver remains disabled
TXD and RXD pins are shorted together until the TXDRXD is cleared.
TXDRXD X ) N
for t 2 trxppTo CAN receiver remains active
during the TXDRXD fault
RXD = high,
CANDOM CAN bus dominant fault, when dominant or a transition into normal, CAN driver remains enabled
bus signal received for t 2 tgyspom standby, go-to-sleep, or sleep | during CANDOM fault
modes
Ty < Tspr and
RXD = low & TXD = high, . . .
TSD Thermal shutdown, T; = Tgpr or transition into normal, CA.N driver remalnsldlsabled
until the TSD event is cleared
standby, go-to-sleep, or sleep
modes
(1)  Vio and Vgyp are present
(2) Transitions to go-to-sleep mode is blocked until WAKERQ flag is cleared
(3) Wake-up source recognition reflects the first wake up source. If additional wake-up events occur the source still indicates the original
wake-up source
(4) Indicator is only available in normal mode until the flag is cleared
(5) CAN Bus failure flag is indicated after four dominant-to-recessive edges on TXD

7.3.7.1.1 Power-Up (PWRON Flag)

This is an internal and external flag that can be used to control the power-up sequence of the system. When a
new battery connection to the transceiver is made the PWRON flag is set signifying a cold start condition. The
TCAN1473-Q1 treats any undervoltage conditions on the Vsyp, Vsyp < UVsyp(F), as a cold start. Therefore,
when the Vsyp > UVsyp(r) condition is met the TCAN1473-Q1 sets the PWRON flag which can be used by the
system to enter a routine that is only called upon in cold start situations. The PWRON flag is indicated by
nFAULT driven low after entering silent mode from either standby mode or sleep mode. This flag is cleared after
a transition to normal mode.

Copyright © 2024 Texas Instruments Incorporated

BHEHZTT 57— RN 2 (BB GPY) &85
Product Folder Links: TCAN1473-Q1

21

English Data Sheet: SLLSFV9

ADVANCE INFORMATION


https://www.ti.com/jp
https://www.ti.com/product/jp/tcan1473-q1?qgpn=tcan1473-q1
https://www.ti.com/jp/lit/pdf/JAJSV03
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSV03&partnum=TCAN1473-Q1
https://www.ti.com/product/jp/tcan1473-q1?qgpn=tcan1473-q1
https://www.ti.com/lit/pdf/SLLSFV9

NOILVINYO4ANI 3ONVAQV

13 TEXAS

TCAN1473-Q1 INSTRUMENTS
JAJSV03 — JULY 2024 www.ti.com/ja-jp
Go to normal
System Gk
preconditioning - nSTB = Hi h
routine EN = higﬁ
Yes
Standby mode:' Silent mode® Read nFAULT
INH = high in STB nSTB = high | low = cold start
mode EN = low high = wake-up request
4 . No
On entering Standby mode from power-up or Sleep mode
3
2/ and Vi are present Go to normal Read nFAULT
mode: ) WAKESR flag » N I mod
3 Otional nSTB = high low = local wake-up ormal mocde
P EN = high high = remote wake-up

[ 7-4. Distinguishing between PWRON and Wake Request by Entering Silent Mode

7.3.7.1.2 Wake-Up Request (WAKERQ Flag)

This is an internal and external flag that can be set in standby, go-to-sleep, or sleep mode. This flag is set when
either a valid local wake-up (LWU) request occurs, or a valid remote wake request occurs, or on power up on
Vsup. The setting of this flag clears the tyy timer for the UV¢c or UV g fault detection. This flag is cleared upon
entering normal mode or during an undervoltage event on V¢ or Vie.

7.3.7.1.3 Undervoltage Faults

The TCAN1473-Q1 device implements undervoltage detection circuits on all supply terminals: Vgyp, Vcc, and
V\o. The undervoltage flags are internal indicator flags and are not indicated on the nFAULT output pin.

7.3.7.1.3.1 Undervoltage on Vgyp

UVgyp is set when the voltage on Vgyp drops below the undervoltage detection voltage threshold, UVgyp. The
PWRON and WAKERAQ flags are set once Vsyp > UVsyp(R)-

7.3.7.1.3.2 Undervoltage on V¢

UV is set when the voltage on V¢ drops below the undervoltage detection voltage threshold, UV, for longer
than the tyy undervoltage filter time.

7.3.7.1.3.3 Undervoltage on Vo

UV|o is set when the voltage on Vg drops below the undervoltage detection voltage threshold, UV, for longer
than the tyy undervoltage filter time.

7.3.7.1.4 CAN Bus Fault (CBF Flag)

The TCAN1473-Q1 device can detect the following six fault conditions and set the nFAULT pin low as an
interrupt so that the controller can be notified and act if a CAN bus fault exists. These failures are detected while
transmitting a dominant signal on the CAN bus. If one of these fault conditions persists for four consecutive
dominant-to-recessive bit transitions, the nFAULT indicates a CAN bus failure flag in Normal mode by driving the
NFAULT pin low. The CAN bus driver remains active. 3 7-2 shows what fault conditions can be detected by the
TCAN1473-Q1.

R 7-2. Bus Fault Pin State and Detection Table

FAULT Condition
1 CANH Shorted to Vgar
2 CANH Shorted to V¢
3 CANH Shorted to GND
4 CANL Shorted to Vgar
5 CANL Shorted to V¢

22 BFHB T 57— N2 (ZE RSB EPE) #55 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TCAN1473-Q1
English Data Sheet: SLLSFV9


https://www.ti.com/product/jp/tcan1473-q1?qgpn=tcan1473-q1
https://www.ti.com/jp/lit/pdf/JAJSV03
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSV03&partnum=TCAN1473-Q1
https://www.ti.com/product/jp/tcan1473-q1?qgpn=tcan1473-q1
https://www.ti.com/lit/pdf/SLLSFV9

13 TEXAS
INSTRUMENTS TCAN1473-Q1
www.ti.com/ja-jp JAJSVO03 — JULY 2024

# 7-2. Bus Fault Pin State and Detection Table (%tX)
FAULT Condition
6 CANL Shorted to GND

Bus fault detection is a system level situation. If the fault is occurring at the ECU, the general communication of
the bus may be compromised. Until a diagnostic determination can be made, the transceiver remains in CAN
active mode during a CAN bus fault enabling the ECU to transmit data to the CAN bus and receive data from the
CAN bus. For complete coverage of a node, a system level diagnostic step should be performed for each node
and the information should be communicated back to a central point.

While in normal mode, if no CAN bus fault is detected for four consecutive dominant-to-recessive transitions on
the TXD pin then the CBF flag is cleared and nFAULT is driven high. The bus fault failure circuitry is able to
detect bus faults for a range of differential resistance loads (Rcgg) and for any time greater than tcgg.

7.3.7.1.5 TXD Dominant State Timeout (TXDDTO Flag)

TXDDTO is an external flag that is set if the TXD pin is held dominant for t > trxppTo- If @ TXD DTO condition
exists, the nFAULT pin is driven low upon entering silent mode from normal mode. The TXDDTO flag is cleared
on the next dominant-to-recessive transition on TXD or upon a transition into normal, standby, go-to-sleep, or
sleep modes.

7.3.7.1.6 TXD Shorted to RXD Fault (TXDRXD Flag)

TXDRXD is an external flag that is set if the transceiver detects that the TXD and RXD lines have been shorted
together for t = trxppro. If @ TXDRXD condition exists the nFAULT pin is driven low upon entering silent mode
from normal mode and the CAN bus driver is disabled until the TXDRXD fault is cleared. The TXDRXD flag is
cleared on the next dominant-to-recessive transition with TXD high and RXD low or upon a transition into
normal, standby, go-to-sleep, or sleep modes.

7.3.7.1.7 CAN Bus Dominant Fault (CANDOM Flag)

CANDOM is an external flag that is set if the CAN bus is stuck dominant state for t > tgyspom- If @ CANDOM
condition exists the nFAULT pin is driven low upon entering silent mode from normal mode. The CANDOM flag is
cleared on the next dominant-to-recessive transition on RXD or upon a transition into normal, standby, go-to-
sleep, or sleep modes.

7.3.8 Local Faults

Local faults are detected in both normal mode and silent mode, but are only indicated via the nFAULT pin when
the TCAN1473-Q1 transitions from normal mode to silent mode. All other mode transitions clear the local fault
flag indicators.

7.3.8.1 TXD Dominant Timeout (TXD DTO)

While the CAN driver is in active mode a TXD dominant state timeout circuit prevents the local node from
blocking network communication in event of a hardware or software failure where TXD is held dominant longer
than the timeout period, t > trxppto. The TXD dominant state timeout circuit is triggered by a falling edge on the
TXD pin. If no rising edge is seen before on TXD before t > trxppto than the CAN driver is disabled releasing the
bus lines to the recessive level. This keeps the bus free for communication between other nodes on the network.

The CAN driver will be activated again on the next dominant-to-recessive transition on the TXD pin. During a
TXDDTO fault the high-speed receiver remains active and the RXD output pin will mirror the CAN bus.

Copyright © 2024 Texas Instruments Incorporated HFH 57— RN (DR Sh#) #8545 23

Product Folder Links: TCAN1473-Q1
English Data Sheet: SLLSFV9

ADVANCE INFORMATION


https://www.ti.com/jp
https://www.ti.com/product/jp/tcan1473-q1?qgpn=tcan1473-q1
https://www.ti.com/jp/lit/pdf/JAJSV03
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSV03&partnum=TCAN1473-Q1
https://www.ti.com/product/jp/tcan1473-q1?qgpn=tcan1473-q1
https://www.ti.com/lit/pdf/SLLSFV9

NOILVINYO4ANI 3ONVAQV

13 TEXAS

JAJSV03 — JULY 2024 www.ti.com/ja-jp
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|
TXD (driver) tnooro Driver disabled freeing bus for other nodes
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Normal CAN communication Bus would be “stuck dominant” blocking communication for the whole network but TXD DTO

i prevents this and frees the bus for communication after the time trxppro.
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CAN Bus Signal % %4—: DOTO

Communication from other bus node(s)

Communication from local node Communication from other bus node(s)? Communication from repaired local node?

7-5. Timing Diagram for TXD DTO

The minimum dominant TXD time allowed by the dominant state timeout circuit limits the minimum possible
transmitted data rate of the transceiver. The CAN protocol allows a maximum of eleven successive dominant bits
to be transmitted in the worst case, where five successive dominant bits are followed immediately by an error
frame. The minimum transmitted data rate may be calculated using the minimum tyxppto time in = 1.

Minimum Data Rate = 11 bits / trxppto = 11 bits / 1.2ms = 9.2kbps (1)

7.3.8.2 Thermal Shutdown (TSD)

If the junction temperature of the TCAN1473-Q1 exceeds the thermal shutdown threshold the device turns off
the CAN driver circuits thus blocking the TXD to bus transmission path. The CAN bus terminals are biased to
recessive level during a TSD fault and the receiver to RXD path remains operational. The TSD fault condition is
cleared when the junction temperature, T, of the device drops below the thermal shutdown release temperature,
Tspr, of the device. If the fault condition that caused the TSD fault is still present, the temperature may rise again
and the device will enter thermal shutdown again. Prolonged operation with TSD fault conditions may affect
device reliability. The TSD circuit includes hysteresis to avoid any oscillation of the driver output. During the fault
the TSD fault condition is indicated to the CAN FD controller via the nFAULT terminal.

7.3.8.3 Undervoltage Lockout (UVLO)

The supply terminals, Vsyp, Vio and Vcc, are monitored for undervoltage events. If an undervoltage event
occurs the TCAN1473-Q1 enters a protected state where the bus pins present no load to the CAN bus. This
protects the CAN bus and system from unwanted glitches and excessive current draw that could impact
communication between other CAN nodes on the CAN bus.

If an undervoltage event occurs on Vgyp in any mode, the TCAN1473-Q1 CAN transceiver enters the CAN off
state.

If an undervoltage event occurs on Vgc the TCAN1473-Q1 remains in normal or silent mode but the CAN
transceiver changes to the CAN autonomous active state. During a UV¢ event, RXD remains high as long as
V|o is present and the wake-up circuitry is inactive. See 7-11. If the undervoltage event persists longer than
tuv, the TCAN1473-Q1 transitions to sleep mode.

If an undervoltage event occurs on the Vg, the TCAN1473-Q1 transitions to standby mode. If the undervoltage
event persists longer than tyy, the TCAN1473-Q1 transitions to sleep mode.
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Once an undervoltage condition is cleared and the supplies have returned to valid levels, the device typically
needs 200us to transition to normal operation.

7.3.8.4 Unpowered Devices

The device is designed to be a passive or no load to the CAN bus if the device is unpowered. The CANH and
CANL pins have low leakage currents when the device is unpowered, thus, presenting no load to the bus. This is
critical if some nodes of the network are unpowered while the rest of the of network remains in operation.

The logic terminals also have low leakage currents when the device is unpowered, so the terminals do not load
down other circuits which may remain powered.

7.3.8.5 Floating Terminals

The TCAN1473-Q1 has internal pull-ups and pull-downs on critical pins to make sure a known operating
behavior if the pins are left floating. See # 7-3 for the pin fail-safe biasing protection description.

£ 7-3. Pin Fail-safe Biasing

PIN FAIL-SAFE PROTECTION VALUE COMMENT
TXD Recessive level Weak pull-up to V|o
EN Low-power mode 60kQ Weak pull-down to GND
nSTB Low-power mode Weak pull-down to GND

This internal bias should not be relied upon by design but rather a fail-safe option. Special care needs to be
taken when the transceiver is used with a CAN FD controller that has open-drain outputs. The TCAN1473-Q1
implements a weak internal pull-up resistor on the TXD pin. The bit timing requirements for CAN FD data rates
require special consideration and the pull-up strength should be considered carefully when using open-drain
outputs. An adequate external pull-up resistor must be used to make sure the TXD output of the CAN FD
controller maintains proper bit timing input to the CAN device.

7.3.8.6 CAN Bus Short-Circuit Current Limiting

The TCAN1473-Q1 has several protection features that limit the short-circuit current when a CAN bus line is
shorted. The features include CAN driver current limiting in the dominant and recessive states, and TXD
dominant state timeout which prevents permanently having the higher short-circuit current of a dominant state in
a system fault.

During CAN communication, the bus switches between the dominant and recessive states. Thus, the short-
circuit current may be viewed either as the current during each bus state or as an average current. The average
short-circuit current can be used when considering system power for the termination resistors and common-
mode choke. The percentage of time that the driver can be dominant is limited by the TXD dominant state
timeout and the CAN protocol which has forced state changes and recessive bits such as bit stuffing, control
fields, and interframe spacing. These make sure there is a minimum recessive time on the bus even if the data
field contains a high percentage of dominant bits.

The short-circuit current of the bus depends on the ratio of recessive to dominant bits and the respective short-
circuit currents. The average short-circuit current may be calculated using = 2.

lOS(AVG) = % Transmit x [(%REC_Bits x lOS(SS)_REC) + (%DOM_Bits x lOS(SS)_DOM)] + [%Receive x lOS(SS)_REC] (2)

Where:

* los(avg) is the average short-circuit current

*  %Transmit is the percentage the node is transmitting CAN messages

*  %Receive is the percentage the node is receiving CAN messages

* %REC_Bits is the percentage of recessive bits in the transmitted CAN messages
* %DOM_Bits is the percentage of dominant bits in the transmitted CAN messages
* los(ss) Rec is the recessive steady state short-circuit current
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* los(ss) pom is the dominant steady state short-circuit current

The short-circuit current and possible fault cases of the network should be taken into consideration when sizing
the power ratings of the termination resistance and other network components.

7.4 Device Functional Modes

The TCAN1473-Q1 has six operating modes: normal, standby, silent, go-to-sleep, sleep, and off mode.
Operating mode selection is controlled using the nSTB pin and EN pin in conjunction with supply conditions,

temperature conditions, and wake events.

Vsup < UVysupr)

Power Off

CAN: High impedance
INH: High impedance
RXD: High impedance

- - Standby Mode \
CAN: Bus bias active - EN IOW\chLnUS\Zf low) or > CAN: Bus bias autonomous
INH: Vsup level - EN = high and nSTB = high and Vio > UVio WAKE sources: WUP & LWU
. INH: Vsyp level
I EN = low and nSTB = high 1 EN =low and nSTB = high _|

and Vo > UV k

A
/ | EN = high and Silent Mode Y A
EN = high and nSTB = high CAN: Bus bias active
nSTB = low INH: Vgup level (EN = low or WAKERQ
set) and nSTB = low
kl EN = high and nSTB = low
. and WAKERQ Cleared
EN = high and nSTB = low
EN = high
and 9 and WAKERQ Cleared Wake-Up Event:
nSTB = high EN = low and WUP or LWU
nSTB = high |
\ ) >0, and"ST
/~__ Go-ToSleep Mode 9 6g.22Nd V, ‘z = high) 5 Slip blal N
CAN: Bus bias autonomous Uy on nS7C-B U\/cc)] d CAN:{Busbias a1Ut°n°m°us
WAKE sources: WUP & LWU (EN =low and t < teorosieee) ~ "0 8nq g, > ang |, or EN: x
INH: Vsup level or WUP or LWU = low; lo> Y  WAKE sources: WUP & LWU
INH: High impedance
/_ EN = high and t > teotosLeep > nFAULT: High impedance
[(EN = high and nSTB = high) and k
(Vio > UVipand V¢c > UVc )] or [rising edge on ————— *
nSTB and V\o > UV|pand EN = high]

V¢ falls below UV¢c or
Vio falls below UV,
fort > tyy

From any other
mode

1. The enable pin can be in a logical high or low state while in sleep mode but since it has an internal pull-down, the lowest possible
power consumption occurs when the pin is left either floating or pulled low externally.

& 7-6. TCAN1473-Q1 State Machine
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I 7-4. TCAN1473-Q1 Mode Overview
MODE Vce and Vi Vsup EN nSTB WAKERQ FLAG DRIVER RECEIVER RXD INH
Normal >UVgcand >UVg | >UVgyp High High X Enabled Enabled Mirrors bus state On
Silent >UVgcand >UVip | > UVgyup Low High X Disabled Enabled Mirrors bus state On
>UVgcand> UV | >UVgup | High | Low Set Disabled Low p°";ﬁ;;‘; monitor | |y signals wake-up on
Standby >UVgcand > UVg | > UVgup Low Low X Disabled Low po‘gﬁ;s;:j monitor Low signals wake-up On
>UVgcand<UVig | >UVgue | Low | Low X Disabled Low p°"é’:;&“;m°””°' High impedance On
. . Low power bus monitor | High or high impedance
-to- (1) (2)
Go-to-sleep >UVgcand > UVg | > UVgup High Low Cleared Disabled enabled (no Vio) On
; ; iR High
. . Low power bus monitor | High or high impedance
> UV¢c and> UV g > UVgup High Low Cleared Disabled enabled (no Vio) Impedance
Sleep®
. Low power bus monitor | High or high impedance High
< UV¢c or <UVio > UVsup X X X Disabled enabled (no Vio) impedance
Protected X < UVgyp X X X Disabled Disabled High impedance . High
impedance

(1)  Go-to-sleep: Transitional mode for EN = H, nSTB = L until tgotosLeep timer has expired.
(2) The INH pin transitions to high impedance after the tgoTosLeep timer has expired.
(3) Mode change from go-to-sleep mode to sleep mode once tgoTosLeep timer has expired.

7.4.1 Operating Mode Description
7.4.1.1 Normal Mode

This is the normal operating mode of the device. The CAN driver and receiver are fully operational and CAN
communication is bi-directional. The driver is translating a digital input on TXD to a differential output on CANH
and CANL. The receiver is translating the differential signal from CANH and CANL to a digital output on RXD.

Entering normal mode clears both the WAKERQ and the PWRON flags.
7.4.1.2 Silent Mode

Silent mode is commonly referred to as listen only and receive only mode. In this mode, the CAN driver is
disabled but the receiver is fully operational and CAN communication is unidirectional into the device. The
receiver is translating the differential signal from CANH and CANL to a digital output on the RXD terminal.

In silent mode, PWRON and Local Failure flags are indicated on the nFAULT pin.
7.4.1.3 Standby Mode

Standby mode is a low-power mode where the driver and receiver are disabled, reducing current consumption.
However, this is not the lowest power mode of the device since the INH terminal is on, allowing the rest of the
system to resume normal operation.

During standby mode, a wake-up request (WAKERQ) is indicated by the RXD terminal being low. The wake-up
source is identified via the nFAULT pin after the device is returned to normal mode.

7.4.1.4 Go-To-Sleep Mode

Go-to-sleep mode is the transitional mode of the device from any state to sleep. In this state the driver and
receiver are disabled, reducing the current consumption. The INH pin is active to supply an enable to the Vg
controller which allows the rest of the system to operate normally. If the device is held in this state for t 2
tcotosLeep the device transitions to sleep mode and the INH turns off transitioning to the high impedance state.

If any wake-up events persist, the TCAN1473-Q1 remains in standby mode until the device is switched into
normal mode to clear the pending wake-up events.

7.4.1.5 Sleep Mode

Sleep mode is the lowest power mode of the TCAN1473-Q1. In sleep mode, the CAN transmitter and the main
receiver are switched off and the transceiver cannot send or receive data. The low power receiver is able to
monitor the bus for any activity that validates the wake-up pattern (WUP) requirements, and the WAKE
monitoring circuit monitors for state changes on the WAKE terminal for a local wake-up (LWU) event. Igyp
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current is reduced to the minimum level when the CAN transceiver is in CAN autonomous inactive state. The
INH pin is switched off in sleep mode causing any system power supplies controlled by INH to be switched off
thus reducing system power consumption.

Sleep mode is exited:

» If a valid wake-up pattern (WUP) is received via the CAN bus pins

* On alocal WAKE (LWU) event

* nSTB is high and VCC > UV¢ and VIO > UV, (the device enters Normal or Silent mode depending upon
the logic level on the EN pin.

7.4.1.5.1 Remote Wake Request via Wake-Up Pattern (WUP)

The TCAN1473-Q1 implements a low-power wake receiver in the standby and sleep mode that uses the multiple
filtered dominant wake-up pattern (WUP) defined in the ISO11898-2:2024 standard.

The wake-up pattern (WUP) consists of a filtered dominant bus, then a filtered recessive bus time followed by a
second filtered dominant bus time. The first filtered dominant initiates the WUP and the bus monitor is now
waiting on a filtered recessive; other bus traffic will not reset the bus monitor. Once a filtered recessive is
received, the bus monitor is now waiting on a filtered dominant, and other bus traffic does not reset the bus
monitor. Immediately upon receiving of the second filtered dominant, the bus monitor recognizes the WUP, and
drives the RXD terminal low. If a valid Vg is present, the controller is signaled for a wake-up request. If a valid
V|0 is not present when the wake-up pattern is received, the transceiver drives the RXD output pin low once Vg
> UVior.

The WUP consists of:

* Afiltered dominant bus of at least tyriLTeR) followed by

* Afiltered recessive bus time of at least tyyiLTeR) followed by
A second filtered dominant bus time of at least twkiLTER)

For a dominant or recessive to be considered filtered, the bus must be in that state for more than twkiLTeR)
time. Due to variability in the twkrFiLTER) the following scenarios are applicable. Bus state times less than the
twk(riLTER) Minimum are never detected as part of a WUP, and no wake request is generated. Bus state times
between tyyFiLTer) Minimum and tywkriLter) Maximum may be detected as part of a WUP and a wake request
may be generated. Bus state times more than tyyFiLTEr) Maximum is always detected as part of a WUP, and a
wake request is always generated. See [X| 7-7 for the timing diagram of the WUP.

The pattern and twkriLTer) time used for the WUP and wake request prevents noise and bus stuck dominant
faults from causing false wake requests while allowing any CAN or CAN FD message to initiate a wake request.

1SO11898-2:2024 has two sets of times for a short and long wake-up filter times. The tykFiLTER) timing for the
TCAN1473-Q1 has been picked to be within the min and max values of both filter ranges. This timing has been
chosen such that a single bit time at 500kbps, or two back to back bit times at 1Mbps triggers the filter in either
bus state.

For an additional layer of robustness and to prevent false wake-ups, the transceiver implements the twkTimeour)
timer. For a remote wake-up event to successfully occur, the entire wake-up pattern must be received within the
timeout value. If the full wake-up pattern is not received before the twkmimeouT) €xpires then the internal logic is
reset and the transceiver remains in sleep mode without waking up. The full pattern must then be transmitted
again within the twkmimeouT) window. See [¥| 7-7.

A recessive bus of at least twkriLTER) MUust separate the next WUP pattern if the CAN bus is dominant when the
twi(TIMEOUT) E€XPires.
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-t Wake-Up Pattern (WUP) received in t < twk tmeour ——————————————®— Wake Request —p
Filtered Waiting for Filtered Waiting for Filtered
Dominant Filtered Recessive Filtered Dominant
Recessive Dominant
BuS ........... L b —m—m—— ] L E
Bus Vi
4—  2twk FLTER ™ 44— 2twk FLter  — ™ 4— 2twk FLTER ™
WUP Detect — TiNH_stp_sTB
Mode Sleep Mode Standby Mode

*The RXD pin is only driven once V|q is present.

B 7-7. Wake-Up Pattern (WUP)

7.4.1.5.2 Local Wake-Up (LWU) via WAKE Input Terminal

The WAKE terminal is a bi-directional high-voltage reverse-battery protected input which can be used for local
wake-up (LWU) requests via a voltage transition. A LWU event is triggered on either a low-to-high or high-to-low
transition since it has bi-directional input thresholds. The WAKE pin could be used with a switch to Vgyp or to
ground. If the terminal is unused it should be pulled to Vgyp or ground to avoid unwanted parasitic wake-up

events.

High-Side Switch Configuration

Low-Side Switch Configuration

7-8. WAKE Circuit Example

GND [ |
| -

Filer

7-8 shows two possible configurations for the WAKE pin, a low-side and high-side switch configuration. The
objective of the series resistor, Rseries, is to protect the WAKE input of the device from over current conditions
that may occur in the event of a ground shift or ground loss. The minimum value of Rggrigs can be calculated
using the maximum supply voltage, Vsypmax, and the maximum allowable current of the WAKE pin, liowakE)-
Rseries is calculated using:

Rseries = Vsupmax / liowake)

®)
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With absolute maximum voltage, Vsypuax, of 45V and maximum allowable liowake) of 3mA, the minimum
required Rgeries value is 15kQ.

The Rpas resistor is used to set the static voltage level of the WAKE input when the switch is released. When
the switch is in use in a high-side switch configuration, the Rgag resistor in combination with the Rgggrigs resistor
sets the WAKE pin voltage above the V| threshold. The maximum value of Rgjag can be calculated using the
maximum supply voltage, Vsypmax, the maximum WAKE threshold voltage V)4, the maximum WAKE input
current ||y and the series resistor value Rggries- Rgias is calculated using:

Reias < (Vsupmax - ViH) / IH) - RseriEs 4)

With Vgupmax of 45V, Vg of 44V at ||y of 3pA, the Rgas resistor value must be less than 330kQ. It is
recommended to use Rggries €SS than 50kQ to provide better margin for the WAKE pin voltage to rise above V|4
when the switch is released.

The LWU circuitry is active in sleep mode.

The WAKE circuitry is switched off in normal mode.

. e : :
: It < twake_nr ! | threshold | U isy |
| :no wake-up: : not : :<—>V¥AKE anf :
| | | | crossed | | wake-up +
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
! | | | |
_— - _—— 0 ———
|
Wake | :
|
. :
! |
|
| |
! |
: I LWU Request
1 -
| | o
! |
! |
|
Ny | : tinH_sLp_sTB
|
! —> -
! |
| |
! |
' T
! |
| |
! |
! |
! l
: *
RXD :
|
|
|
|
|
! |
| |
Mode Sleep Mode Standby Mode
* RXD is driven with valid Vo
7-9. LWU Request Rising Edge
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crossed

| , WAKE | ! !
It < twake_nr ! threshold | | > |
: no wake-up | not ! :‘ WAKE HT, |

|
|
|
|
|
|
|
|
:— ————————————————— - — /| — —
Wake | :
I
. |
I |
| T
! |
! |
: : LWU Request _
| | o
! |
: : tinH_sLp_sTB
INH : —P: -—
! |
! |
! |
! |
f T
! |
! |
! |
! |
! |
: *
RXD |
I
I
I
I
I
: |
|
Mode Sleep Mode Standby Mode

* RXD is driven with valid V o

Eq 7-10. LWU Request Falling Edge

7.4.2 CAN Transceiver
7.4.2.1 CAN Transceiver Operation

The TCAN1473-Q1 supports the ISO 11898-2:2024 CAN physical layer standard autonomous bus biasing
scheme. Autonomous bus biasing enables the transceiver to switch between CAN active, CAN autonomous
active, and CAN autonomous inactive which helps to reduce RF emissions.

7.4.2.1.1 CAN Transceiver Modes

The TCAN1473-Q1 CAN transceiver has four modes of operation; CAN off, CAN autonomous active, CAN

autonomous inactive and CAN active.
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[ CAN Active

CAN Transmitter: on?
CAN Receiver: on

RXD: Mirrors CAN bus
CANH & CANL: V¢c/2 (~2.5 V)

/f\‘
é
From any mode S
\Q’ Qe
; >
Q& & K2 %,
S $ 3, %
7 © %, %
S R % 5
G @9 7
R R %
\\fb \BZ‘)O* % 9, OLOQ
Srd R L20 %%
RIS O % G L
CAN Off N\ & &L L%, % s
CAN Transmitter: off 0&& & % 49
CAN Receiver: off AN %, ©
RXD: High impedance <7 jo,.
ANH and CANL: High impedanc £
/ ’
LN
CAN Autonomous: Inactive CAN wak | Jlent) and CAN Autonomous: Active
CAN Transmitter: off W\? ef%?/r ((nor\r/na<olrJ\s/| ent) an > CAN Transmitter: off
CAN Receiver: off (Vee ce Or Vio o)) CAN Receiver: off
RXD: wake-up/high ‘ t> tsiLence and (standby or go-to-sleep or RXD: low signals wake-up'

CANH and CANL: bias to GNDj

sleep)

QANH and CANL: bias to 2.5 V from Vsyp,

1. Wake-up is inactive in normal or silent mode.
2. CAN transmitter is off in silent mode.

B 7-11. TCAN1473-Q1 CAN Transceiver State Machine

7.4.2.1.1.1 CAN Off Mode

In CAN off mode the CAN transceiver is switched off and the CAN bus lines are truly floating. In this mode the
device presents no load to the CAN bus while preventing reverse currents from flowing into the device if the
battery or ground connection is lost.

The CAN off state is entered if:
* Vsup < UVsupr

The CAN transceiver switches between the CAN off state and CAN autonomous inactive mode if:
* Vsup > UVsypr
7.4.2.1.1.2 CAN Autonomous: Inactive and Active

When the CAN ftransceiver is in standby, go-to-sleep or sleep mode, the bias circuit can be in either the CAN
autonomous inactive or CAN autonomous active state. In the autonomous inactive state, the CAN pins are
biased to GND. When a remote wake-up (WUP) event occurs, the CAN bus is biased to 2.5V and the CAN
transceiver enters the CAN autonomous active state. If the controller does not transition the transceiver into
normal mode before the tg) ence timer expires, the CAN transceiver enters the CAN autonomous inactive state.

The CAN transceiver switches to the CAN autonomous mode if any of the following conditions are met:
* The operating mode changes from CAN off mode to CAN autonomous inactive
» The operating mode changes from normal or silent mode to standby, go-to-sleep, or sleep mode:
— If the bus was inactive for t < tg; ence before the mode change, the transceiver enters autonomous active
state
— If the bus was inactive for t > tg ence before the mode change, the transceiver enters autonomous
inactive state
* Vee < UVeeE)
* Vio<WVioF

The CAN transceiver switches from the CAN autonomous inactive mode to the CAN autonomous active mode if:

* A remote wake-up event occurs
+ The transceiver transitions to normal or silent mode and Vcc < UVccF) or Vio < UVioF)

32 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TCAN1473-Q1
English Data Sheet: SLLSFV9


https://www.ti.com/product/jp/tcan1473-q1?qgpn=tcan1473-q1
https://www.ti.com/jp/lit/pdf/JAJSV03
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSV03&partnum=TCAN1473-Q1
https://www.ti.com/product/jp/tcan1473-q1?qgpn=tcan1473-q1
https://www.ti.com/lit/pdf/SLLSFV9

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

TCAN1473-Q1
JAJSVO03 — JULY 2024

The CAN transceiver switches from the CAN autonomous active mode to the CAN autonomous inactive mode if:
» The transceiver is in standby, go-to-sleep, or sleep mode and t > tg) encE

7.4.2.1.1.3 CAN Active

When the transceiver is in normal or silent mode, the CAN transceiver is in active mode. In normal mode, the
CAN driver and receiver are fully operational and CAN communication is bi-directional. In silent mode, the CAN
driver is off but the CAN receiver is fully operational. The CAN bias voltage in CAN active mode is derived from
Ve and is held at V¢/2

The CAN transceiver switches from the CAN autonomous inactive or CAN autonomous active modes to the CAN
active mode if:
+ The transceiver transitions to normal mode and V¢c > UVccr), Vio > UVioR)

The CAN transceiver switches from the CAN active mode to the CAN autonomous inactive mode if:
* The transceiver switches to standby, go-to-sleep, or sleep modes and t > tg) ence

The CAN transceiver switches from the CAN active mode to the CAN autonomous active mode if:

* The transceiver switches to standby, go-to-sleep, or sleep modes and t < tg; ence
* Vee < UVce)
* Vio < Wior

7.4.2.1.2 Driver and Receiver Function Tables

R 7-5. Driver Function Table

BUS OUTPUTS
DEVICE MODE | TXD INPUTS(") DRIVEN BUS STATE®)
CANH CANL
Low High Low Dominant
Normal
High or Open |High impedance | High impedance Vec/2
Silent X High impedance | High impedance Vee/2
Standby X High impedance | High impedance Autonomous biasing
Sleep X High impedance | High impedance Autonomous biasing

(1) x=irrelevant

(2) For bus states and typical bus voltages see [X] 7-12

< 7-6. Receiver Function Table

DEVICE MODE (-] DIFfERENTIAL LT BUS STATE RXD TERMINAL
Vip = Vcann — VeanL
Vp209V Dominant Low
05V<Vp<09V Indeterminate Indeterminate
Normal / Silent
Vip£05V Recessive High
Open (Vip=0V) Open High
Vp21.15V Dominant
Standby 04V<Vp<115V Indeterminate . High .
Vip<0.4 Recessive Low if wake-up event persists
Open (Vip=0V) Open
Vp21.15V Dominant
Sleep / Go-to- 04V<Vp<1.15V Indeterminate | Higrhv wre ot
sleep(?) Vip<04V Recessive p|rc(>esentsup
Open (Vip=0V) Open
(1) Low power wake-up receiver is active
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7.4.2.1.3 CAN Bus States
The CAN bus has two logical states during operation: recessive and dominant. See [X] 7-12.

A dominant bus state occurs when the bus is driven differentially and corresponds to a logic low on the TXD and
RXD pins. A recessive bus state occurs when the bus is biased to one half of the CAN transceiver supply
voltage via the high resistance internal input resistors (R;y) of the receiver and corresponds to a logic high on the
TXD and RXD pins.

A dominant state overwrites the recessive state during arbitration. Multiple CAN nodes may be transmitting a
dominant bit at the same time during arbitration when the differential voltage of the CAN bus is greater than the
differential voltage of a single CAN driver. The TCAN1473-Q1 CAN transceiver implements low-power standby
and sleep modes which enable a third bus state where, if the CAN bus is inactive for t > tg; gence. The bus pins
are biased to ground via the high-resistance internal resistors of the receiver.

-T- I
I
I
I
I
1 Normal or Silent or all other Modes with t < tsience }
} Standby, Go-to-sleep or Sleep Mode t > tgence
CANH y I
o) I
j=2)
8 I
s T I
S \
(%] |
>
@ I \ i
8 \ \ \
s T I I I
= C\ Y | |
CANL | I I
I I I
I I I
T I I I
I I I
I I I
I I I
I I I
I I I
T T T »
Recessive | Dominant | Recessive I Time, t
I I I
B 7-12. Bus States
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8 Application Information Disclaimer

E

Information in the following applications sections is not part of the Tl component specification, and Tl
does not warrant its accuracy or completeness. TI’s customers are responsible for determining
suitability of components for their purposes, as well as validating and testing their design

implementation to confirm system functionality.

8.1 Application Information

The TCAN1473-Q1 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 5V regulator can be used to drive both V¢ and Vg, or independent 5V and 3.3V regulators can be

used to drive V¢ and Vg separately as shown in [%] 8-1. The bus termination is shown for illustrative purposes.

The TCAN1473-Q1 features an INH_MASK feature. The INH_MASK input pin can be used to disable and
enable the INH function as long as the INH is not controlling the power supply to the transceiver or the controller
behind the transceiver. This feature can be used to control the power supply to any power-intensive system
blocks to avoid powering up the system blocks from low-power mode due to spurious wake-up events which

saves power. See [¥| 8-1 for an example application schematic.

8.1.1 Typical Application

TT

L

CAN FD
Controller

8-1. Typical Application

Optional:

Terminat
Node

ing

Optional:
Filtering,
Transient and
ESD
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8.1.2 Design Requirements
8.1.2.1 Bus Loading, Length and Number of Nodes

A typical CAN application may have a maximum bus length of 40 meters and maximum stub length of 0.3m.
However, with careful design, users can have longer cables, longer stub lengths, and many more nodes to a
bus. A high number of nodes requires a transceiver with high input impedance such as the TCAN1473-Q1.

Many CAN organizations and standards have scaled the use of CAN for applications outside the original
ISO11898-2:2024 standard. They made system level trade off decisions for data rate, cable length, and parasitic
loading of the bus. Examples of these CAN systems level specifications are ARINC825, CANopen, DeviceNet,
SAEJ2284, SAEJ1939, and NMEA200.

A CAN network system design is a series of tradeoffs. In the ISO 11898-2:2024 specification the differential
output driver is specified with a bus load that can range from 50Q to 65Q where the differential output must be
greater than 1.5V. The TCAN1473-Q1 is specified to meet the 1.5V requirement down to 50Q and is specified to
meet 1.4-V differential output at 45Q bus load. The differential input resistance, R|p, of the TCAN1473-Q1 is a
minimum of 50kQ. If 100 TCAN1473-Q1 transceivers are in parallel on a bus, this is equivalent to a 500Q
differential load in parallel with the nominal 60Q bus termination which gives a total bus load of approximately
54Q. Therefore, the TCAN1473-Q1 theoretically supports over 100 transceivers on a single bus segment.
However, for CAN network design margin must be given for signal loss across the system and cabling, parasitic
loadings, timing, network imbalances, ground offsets and signal integrity thus a practical maximum number of
nodes is often lower. Bus length may also be extended beyond 40 meters by careful system design and data
rate tradeoffs. For example, CANopen network design guidelines allow the network to be up to 1km with
changes in the termination resistance, cabling, less than 64 nodes and significantly lowered data rate.

This flexibility in CAN network design is one of the key strengths allowing for these system level network
extensions and additional standards to build on the original 1ISO11898-2 CAN standard. However, when using
this flexibility, the CAN network system designer must take the responsibility of good network design for a robust
network operation.

8.1.3 Detailed Design Procedure

8.1.3.1 CAN Termination

Termination may be a single 120Q resistor at each end of the bus, either on the cable or in a terminating node. If
filtering and stabilization of the common-mode voltage of the bus is desired then split termination may be used,

see [¥] 8-2. Split termination improves the electromagnetic emissions behavior of the network by filtering higher-
frequency common-mode noise that may be present on the differential signal lines.

Standard Termination Split Termination

\j

Rrerw/2

A"

RTE RM

I Cspuir

Rrerw/2

[
|

\

8-2. CAN Bus Termination Concepts
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8.1.4 Application Curves

50

40 —

30

20

Icc Dominant (mA)

10

0
45 46 47 48 49 5 51 52 53 54 55

Vee (V)
R, =60Q C_ = Open Temperature = 25°C
Vo =3.3V Vgyp = 12V

X 8-3. Icc Dominant over Icc Supply Voltage

8.2 Power Supply Recommendations

The TCAN1473-Q1 is designed to operate off of three supply rails; Vgyp, Ve, and Vio. Vsup is a high-voltage
supply pin designed to connect to the Vgar rail, Ve is a low-voltage supply pin with an input voltage range from
4.5V to 5.5V that supports the CAN transceiver and Vg is a low-voltage supply pin with an input voltage range
from 1.7V to 5.5V 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.

8.3 Layout

Robust and reliable CAN node design may require special layout techniques depending on the application and
automotive design requirements. Since transient disturbances have high frequency content and a wide
bandwidth, high-frequency layout techniques should be applied during PCB design.

8.3.1 Layout Guidelines

The layout example provides information on components around the device. Place the protection and filtering
circuitry as close to the bus connector, J1, to prevent transients, ESD and noise from propagating onto the
board. Transient voltage suppression (TVS) device can be added for extra protection, shown as D1. The
production solution can be either a bi-directional TVS diode or varistor with ratings matching the application
requirements. This example also shows optional bus filter capacitors C6 and C7. A series common-mode choke
(CMC) is placed on the CANH and CANL lines between the device and connector J1.

Design the bus protection components in the direction of the signal path. Do not force the transient current to
divert from the signal path to reach the protection device. Use supply and ground planes to provide low
inductance. Note that high-frequency currents follow the path of least impedance and not the path of least
resistance. Use at least two vias for supply and ground connections of bypass capacitors and protection devices
to minimize trace and via inductance.

* Bypass and bulk capacitors should be placed as close as possible to the supply terminals of transceiver,
examples are C1 on V¢¢, C2 on V|p, and C3 and C4 on the Vgyp supply.
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Vo pin of the transceiver is connected to the microcontroller IO supply voltage 'uC V'.

Bus termination: this layout example shows split termination. This is where the termination is split into two
resistors, R3 and R4, with the center or split tap of the termination connected to ground via capacitor C5. Split
termination provides common-mode filtering for the bus. When bus termination is placed on the board instead
of directly on the bus, additional care must be taken to make sure the terminating node is not removed from
the bus thus also removing the termination.

INH, pin 7, can have a 100kQ resistor (R1) to ground.

WAKE, pin 9, can recognize either a rising or a falling edge of a wake signal and is usually connected to an
external switch. It should be configured as shown with C8 which is a 22nF capacitor to GND where R5 is
33kQ and R6 is 3kQ.

INH_MASK, pin 11, can be left floating or connected to GND when INH_MASK function is not used. Do not
connect to V|o.

8.3.2 Layout Example
uc v
e ™
© e
TXD nSTB I R2 CG
TXD - ] ([ L nsTB R3 =i
CANH —
SCENTE o - [ Lh cs e |
C1 I Vee CANL Choke [—] ] D1
V@ e O o O a = -
RXD
RXD ® [ ] ] ne R4 |
Y Y C3 C4 C7
oV ‘M o o O™ @ Vo "l
G2 N WAKE &' @ GND
En ] o : Frs
INH = To Switch
INH ol ] ] nFAULT WAKE
R1 I CS
=l @ R6 L]
GND\_ y =
© ©
Vsup GND
X 8-4. Example Layout
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9 Device and Documentation Support
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11 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.

11.1 Package Option Addendum
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11.1.1 Packaging Information

. Package Package . Package Lead/Ball o . .
(1) @) (©) (5) (6)
Orderable Device Status Type Drawing Pins aty Eco Plan Finish® MSL Peak Temp Op Temp (°C) Device Marking
TCAN1473DYYRQ1 PREVIEW S?Lﬁ& DYY 14 3000 RoHS & Green NIPDAU Call Tl -40 to 125 TCAN1473
TCAN1473DRQ1 PREVIEW SOIC D 14 2500 RoHS & Green NIPDAU Call Tl -40 to 125 TCAN1473
TCAN1473DMTRQ1 PREVIEW VSON DMT 14 3000 RoHS & Green NIPDAU Call Tl -40 to 125 TCAN1473
PTCAN1473DYYRQ1 ACTIVE S(_)I_L-ﬁ?’- DYY 14 3000 RoHS & Green NIPDAU Call Tl -40 to 125 PTCAN1473
PTCAN1473DRQ1 ACTIVE SOIC D 14 2500 RoHS & Green NIPDAU Call Tl -40 to 125 PTCAN1473
PTCAN1473DMTRQ1 ACTIVE VSON DMT 14 3000 RoHS & Green NIPDAU Call Tl -40 to 125 PTCAN1473

M

)

@)
4)

®)
(6)

The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PRE_PROD Unannounced device, not in production, not available for mass market, nor on the web, samples not available.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest
availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the
requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified
lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used
between the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1%
by weight in homogeneous material)

MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

Lead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the
finish value exceeds the maximum column width.

There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device

Multiple Device markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then itis a
continuation of the previous line and the two combined represent the entire Device Marking for that device.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by
third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable
steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain
information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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11.1.2 Tape and Reel Information
REEL DIMENSIONS TAPE DIMENSIONS

. ~>‘|<—K0 « P1-»]

R T

& & o|( B0 W

v
Reel X A
Diameter
Cavity —>| A0 |<—

A0 | Dimension designed to accommodate the component width

B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A 4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O O O O O Sprocket Holes
| |
I I
Q11 Q2 Q11 Q2
| | A AR |
| I
Q3 1 Q4 Q3 | Q4 User Direction of Feed
| ¥ 4 |
T T
N
Pocket Quadrants
REEL REEL
PACKAGE | PACKAGE A0 BO Ko P1 w PIN1
DEVICE TYPE | bRAWING | PINS SPQ DIAMTER | WIDTH W1 (i) (i) (i) () () QUADRANT
(mm) (mm)
TCAN1473DMTRQ1 VSON DMT 14 3000 330.0 12.4 33 48 1.2 8.0 12.0 Q1
TCAN1473DRQ1 solc D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TCAN1473DYYRQ1 S%Iﬁ' DYY 14 3000 330.0 12.4 48 3.6 16 8.0 12.0 Q3
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TAPE AND REEL BOX DIMENSIONS

DEVICE PA%'((FQ‘EGE E‘;imﬁé PINS| SPQ "fﬂﬂ“ WIDTH (mm) | HEIGHT (mm)
TCAN1473DMTRQ1 VSON DMT 14 | 3000 367.0 367.0 35.0
TCAN1473DRQ1 soIc D 14 | 2500 356.0 356.0 35.0
TCAN1473DYYRQ1 SOT-23-THIN DYY 14 | 3000 336.6 336.6 31.8
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PACKAGE OUTLINE

D0014A SOIC - 1.75 mm max height
SMALL OUTLINE INTEGRATED CIRCUIT
o 227vp SEATING PLANE——]
PIN 1 1D 0.1|C f—
B Pt
(2 NN \) 14 12X ' 1
1] i e S ¥ | ‘
C | i I
||
] ] i
8.75 3 2X | |
855 [} ‘
NOTE 3 1 7.62 | il
C | 1 I
||
C | 1 ]
i ||
7] |l ]
-7 8 — [
. v L g L
8] . & [0.259 [c[A]8] 1175 MAX
NOTE 4
///"—/‘\ N ~
J= -
‘\\ -
N 0.25
TYP
/‘k SEE DETAILA 0.13
GAGE PLANE
{ PE— A ‘
1 o
- 1.27
0-8 — 421 0.10
DETAILA
TYPICAL
4220718/A 09/2016
NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

exceed 0.15 mm, per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.43 mm, per side.
5. Reference JEDEC registration MS-012, variation AB.
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EXAMPLE BOARD LAYOUT
D0014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

- a
14x<o.6)J7E:j E:j
[
12X (1.27) $ CF] SEMM

14X (1.55) SYMM
@
|
|
|
|
|
|
+
|
|
|
|
|
|
|

j)/mm ;
(R0.05) |

TYP ‘ |
I (5.4) !

LAND PATTERN EXAMPLE

SCALE:8X
SOLDER MASK METAL UNDER
OPENING METAL SOLDER MASK‘\

e =
J =— 0.07 MAX J L 0.07 MIN

ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

SOLDER MASK
OPENING

4220718/A 09/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

www.ti.com
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EXAMPLE STENCIL DESIGN
D0014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X (1.55) SYMM
¢
j;1|__’_] ! |_:]14
14X (0.6) ‘
== S wm
|
N
R
7| ‘ | ‘ [ ‘ E
‘ (5.4) !

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4220718/A 09/2016

NOTES: (continued)
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA27

1 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
DMTO0014A VSON - 0.9 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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EXPOSED PAD 15
77.4% PRINTED SOLDER COVERAGE BY AREA
SCALE:20X
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE
DYYO0014A SOT-23-THIN - 1.1 mm max height
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NOTES:

1. Alllinear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed
0.15 per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

5. Reference JEDEC Registration MO-345, Variation AB
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DYYO0014A
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DYYO0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE

14X (1.05) W———‘
|
|
\
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 20X
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NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

PTCAN1473DMTRQ1 Active  Preproduction ~ VSON (DMT) | 14 3000 | LARGE T&R - Call TI Call Tl -40 to 150

PTCAN1473DMTRQ1.A Active  Preproduction ~ VSON (DMT) | 14 3000 | LARGE T&R - Call TI Call Tl -40 to 150

PTCAN1473DRQ1 Active  Preproduction SOIC (D) | 14 3000 | LARGE T&R - Call Tl Call Tl -40 to 150

PTCAN1473DRQ1.A Active  Preproduction SOIC (D) | 14 3000 | LARGE T&R - Call Tl Call Tl -40 to 150

PTCAN1473DYYRQ1 Active  Preproduction SOT-23-THIN 3000 | LARGE T&R - Call TI Call Tl -40 to 150
(DYY) | 14

PTCAN1473DYYRQL1.A Active  Preproduction SOT-23-THIN 3000 | LARGE T&R - Call Tl Call Tl -40 to 150
(DYY) | 14

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, ROHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.
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In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE OUTLINE
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NOTES:

1. Alllinear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed

0.15 per side.

This dimension does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

Reference JEDEC Registration MO-345, Variation AB

o>
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EXAMPLE BOARD LAYOUT
DYYO0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE

14X (1.05)
f

14X (0.3) 4

12X (0.5)
(R0.05) TYP
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
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OPENING SOLDER MASK SOLDER MASK
_— METAL / OPENING
C_ (—
\ )

—_——_——— e ——

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4224643/D 07/2024

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DYY0014A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

14X (1.05) ﬁ ¢
+
I
o )

12X (0.5)

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 20X

4224643/D 07/2024

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT
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NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm, per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.43 mm, per side.

. Reference JEDEC registration MS-012, variation AB.
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EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT
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e ey
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SOLDER MASK
DEFINED

SOLDER MASK DETAILS
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT
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|
|

IR0

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X
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NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
DMT 14 VSON - 0.9 mm max height

3 x4.5,0.65 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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DMTO0014B

PACKAGE OUTLINE
VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
DMTO0014B VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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SOLDER MASK DETAILS
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
DMTO0014B VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 15

77.4% PRINTED SOLDER COVERAGE BY AREA
SCALE:20X
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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