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TCAN114x-Q1 Enhanced CAN FD Transceiver with Partial Networking

1 Features

* AEC-Q100 (Grade 1): Qualified for automotive
applications
* Meets the requirements of ISO 11898-2:2016
« TCAN1145-Q1 and TCAN1146-Q1 provide support
for selective wake/partial networking while
transmitting/receiving error-free Classic CAN or
CAN FD data.
* CAN FD communication rates up to 5 Mbps
* Functional Safety Quality-Managed (TCAN1144-
Q1 and TCAN1146-Q1)
— Documentation available to aid functional safety
system design
» Functional Safety-Capable (TCAN1145-Q1)
— Documentation available to aid functional safety
system design
* The TCAN114x-Q1 supports nominal processor 10
voltages from 1.8 Vto 5V
» Wide operating range:
— +58-V Bus fault protection
— +12-V Common mode
* TCAN1144-Q1 and TCAN1146-Q1 support:
— Watchdog: Timeout, Window and Q&A
— Bus fault diagnostics and reporting
— Programmable INH/LIMP pin
* 14-Pin SOIC, VSON and SOT23 packages
— VSON package with improved automated
optical inspection (AQI) capability

2 Applications

» Body electronics and lighting

» Automotive infotainment and cluster

* Hybrid, electric and powertrain systems
* Industrial transportation

1

Voliage Regulator |5y,

Simplified Schematics

3 Description

The TCAN114x-Q1 is a family of enhanced high-
speed, CAN FD transceivers supporting data rates
up to 5 Mbps. The devices are configured using
serial peripheral interface (SPI) for access to full
functionality. The TCAN114x-Q1 supports nominal
processor 10 voltages from 1.8 V to 5 V by applying
the appropriate voltage to the V|g pin, allowing lower
power processors to be used.

The TCAN1145-Q1 and TCAN1146-Q1 transceivers
support selective wake (being able to wake-up based
on WUF identification). This feature enables systems
to implement partial networking and operate with a
reduced number of nodes in an active state while
the remaining nodes are in a low-power sleep mode).
The transceivers and selective wake function meet
the specifications of the ISO 11898-2:2016 standard.

The TCAN1144-Q1 and TCAN1146-Q1 are full
featured devices supporting watchdog and advanced
bus diagnostics. For ease of debug, the advanced bus
fault diagnostics and communication feature can be
used to determine specific bus faults.

Device Information

PART NUMBER PACKAGE BODY SIZE (NOM)
SOIC (D) (14) 8.65 mm x 3.9 mm

TCAN114x-Q1  |VSON (DMT) (14) 4.5 mm x 3.0 mm
SOT23 (DYY) (14) 4.2 mm x 2.0 mm

Voltage Reguiator

!

Simplified Schematics

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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4 Revision History

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision A (November 2020) to Revision B (March 2022) Page
» Changed Feature: Advanced bus fault diagnostics and reporting To: Bus fault diagnostics and reporting........ 1
* Changed wake up To: wake-up throughout the document..............cooiiiii e 1
+ Fixed the SOT23 package name from DDY t0 DYY .. ..o 1
» Changed WAKE Absolute Minimum voltage from -0.3V to -18V in the Absolute Maximum Ratings table......... 5
+ Changed tgitpus)sm maximum from 210ns to 205ns in CAN FD Bit Timing...........ccocooiiiiiiiiniiins 10
+ Changed the WUF DLC Validation (TCAN1145-Q1 and TCAN1146-Q1) SECLON.......cooiiiiiiiiiiiiieiiieee e 40
Changes from Revision * (October 2019) to Revision A (November 2020) Page
» Multiple changes to the Advanced Information data Sheet.................ccooiiiii e 1

5 Description continued

The TCAN114x-Q1 is a family of enhanced high-speed CAN FD transceivers that are register compatible
enabling system designers the flexibility to implement features needed without hardware modifications and with
minimal software changes. The TCAN1144-Q1 and TCAN1146-Q1 inhibit (INH) pin can be used to either enable
node power or be configured as a limp home pin when a watchdog error takes place.
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6 Device Comparison Table

Device Number Selective Watchdog Bus Fault Limp Home SoIC VSON SOT
Wake Diagnostics Capable

TCAN1144D-Q1 X X X X

TCAN1144DMT-Q1 X X X X
TCAN1144DYY-Q1 X X X X
TCAN1145D-Q1 X X

TCAN1145DMT-Q1 X X
TCAN1145DYY-Q1 X X
TCAN1146D-Q1 X X X X X

TCAN1146DMT-Q1 X X X X X
TCAN1146DYY-Q1 X X X X X
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7 Pin Configuration and Functions
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Figure 7-1. D Package, 14 Pin (SOIC), Top View  Figure 7-2. DMT Package, 14 Pin (VSON), Top View
o
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Figure 7-3. DYY Package, 14 Pin (SOT-23), Top View
Table 7-1. Pin Functions
PIN
NN e TYPE® DESCRIPTION
1 TXD DI CAN transmit data input (low for dominant and high for recessive bus states)
2 GND GND Ground connection(®)
3 Vee P 5V CAN bus supply voltage
4 RXD DO CAN receive data output (low for dominant and high for recessive bus states), tri-state
5 VIO P Digital I/O voltage supply
6 nINT/SDO DO Serial data output when nCS is low and nINT when nCS is high
7 INH/LIMP HVO Defqults to Ilnhipit pin to control system \{oltage regulators and supplies. TCAN1144-Q1 and TCAN1146-Q1 can
configure this pin for a LIMP home function
SCLK DI SPI clock input
9 WAKE HVI Local wake input terminal
10 VSUP HVP High-voltage supply from the battery
1 SDI DI Serial data input
12 CANL BI/O Low level CAN bus /O line
13 CANH BI/O High level CAN bus /O line
14 nCS DI Chip select (active low)

(1) PAD and GND Pins must be soldered to GND
(2) DI =digital input, DO = digital output, HVI = high voltage input, HVO = high voltage output, HVP = high voltage power, P = power, BI/O
= bus input/output
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8 Specifications
8.1 Absolute Maximum Ratings

over operating free-air temperature range for — 40 °C < TA < 125 °C (unless otherwise noted)(")

MIN MAX UNIT
Vsup Supply voltage -0.3 42 \Y
Vee Supply voltage -0.3 \%
Vio Supply voltage 1/O level shifter -0.3 \Y
VBus CAN bus 1/0 voltage (CANH, CANL) -58 58 \
V\WAKE WAKE input voltage -18 42 \%
ViNH INH pin voltage -0.3 42VaSnL(J1P\{+-%.§ \Y
Vioaic Logic pin voltage (RXD, TXD, SPI) -0.3 6 \%
Vso Digital output terminal voltage -0.5 6 \%
loLoaic) Logic pin output current 4 mA
lo(NHILIMP) Inhibit/limp pin output current 6 mA
lo(wake) WAKE pin output current 3 mA
T, Junction temperature —40 165 °C
Tstg 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 used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully
functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime.

8.2 ESD Ratings

VALUE UNIT

Human body model (HBM) Classification Level H2, Vgyp, CANL/H, and WAKE, per +8000

AEC Q100-002(" -

Human body model (HBM) Classification Level 3A, all other pins, per AEC +4000

Vesp) | Electrostatic discharge Q100-002(" - \%

Charged device model (CDM) Corner pins (1, 7, 8, and 14) +750
Classification Level C5, per AEC -

Q100-011 Other pins +750

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

8.3 ESD Ratings

VALUE UNIT
Contact discharge +8000 \%
V(esp) Electrostatic discharge per IEC 62228-3(1)
Indirect ESD discharge +15000 \
o Contact discharge +8000
V(esp) Electrostatic discharge per SAE J2962-2(2) Vv
Air-gap discharge +15000
Pulse 1 -100
ISO 7637-2 and |EC 62215-3 Transients per IEC 62228-3, CANHIL, Pulse 2 75 v
Vgup and WAKE®) Pulse 3a -150
Pulse 3b 100
ISO 7637-3 Slow Transient Pulse CAN bus terminals to GND per SAE | Direct coupling capacitor "slow transient pulse" with 100 +30 v
o) ’ L +
J2962-2 nF coupling capacitor - powered

(1)  Testing performed at 3 party. Different system-level configurations may lead to results. Test report available upon request.
(2) SAE J2962-2 Testing performed at 3 party approved EMC test facility, test report available upon request.

(3) IS0 7637-2 is a system-level transient test. Results given are provide by a 3 party test house. Different system-level configurations

may lead to different results. Test report available upon request.

Copyright © 2022 Texas Instruments Incorporated

Submit Document Feedback

Product Folder Links: TCAN1144-Q1 TCAN1145-Q1 TCAN1146-Q1

5


https://www.ti.com
https://www.ti.com/product/TCAN1144-Q1
https://www.ti.com/product/TCAN1145-Q1
https://www.ti.com/product/TCAN1146-Q1
https://www.ti.com/lit/pdf/SLLSF80
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLLSF80B&partnum=TCAN1144-Q1
https://www.ti.com/product/tcan1144-q1?qgpn=tcan1144-q1
https://www.ti.com/product/tcan1145-q1?qgpn=tcan1145-q1
https://www.ti.com/product/tcan1146-q1?qgpn=tcan1146-q1

13 TEXAS
INSTRUMENTS

www.ti.com

TCAN1144-Q1, TCAN1145-Q1, TCAN1146-Q1
SLLSF80B — OCTOBER 2019 — REVISED MARCH 2022

(4) 1SO 7637-3 is a system-level transient test. Results given are provide by a 3" party test house. Different system-level configurations
may lead to different results. Test report available upon request.

8.4 Recommended Operating Conditions

MIN NOM MAX UNIT
Vsup Supply voltage 45 28 \%
Vio 1/0 supply voltage 1.71 55 \%
Vee CAN transceiver supply voltage 4.5 5.5 \
loH(DO) Digital output high level current -2 mA
loL(po) Digital output low level current 2 mA
lo(INHILIMP) Inhibit/LIMP pin current 1 mA
T, Junction temperature —40 150 °C
TSDR Thermal shut down 175 °C
TSDF Thermal shut down release 160 °C
TSDW Thermal shut down warning 150 °C
TSDHYS Thermal shut down hysteresis 10 °C
8.5 Thermal Information
TCAN114x
THERMAL METRIC(") D (SOIC) DMT (VSON) DYY(SOT-23) UNIT
14-PINS 14-PINS 14-PINS

Reua Junction-to-ambient thermal resistance 77.6 34.8 81.4 °C/W
Reuc(top) Junction-to-case (top) thermal resistance 32.6 37.3 341 °C/W
Rays Junction-to-board thermal resistance 34.5 12.5 20.1 °C/W
W Junction-to-top characterization parameter 5.2 0.6 0.7 °C/W
WY Junction-to-board characterization parameter 34.1 12.5 20 °C/W
ReJcbot) Junction-to-case (bottom) thermal resistance n/a 2.3 n/a °C/W

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

8.6 Supply Characteristics

parameters valid across -40 °C < T; < 150 °C (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT

SUPPLY FROM BATTERY
ilgg;i/mode: selective wake off, 4.5 V < Vgyp 20 35 uA
\S/tsir;d?;én\c;de. selective wake off, 4.5V < 60 95 uA
Additional current when CAN bus is listening

Isup Battery supply current and bias is connected to 2.5 V. 15 40 KA
Additional current from WAKE pin 1 WA
Normal mode 1 1.5 mA
Additional current when selective wake is 400 550 uA
enabled and bus active

VsupPu)R Supply on detection Vsyp rising 2.0 3.9 \

Vsuppu)F Supply off detection Vgyp falling 1.85 3.5 \Y

UVsupr Supply under voltage recovery Vgyp rising 3.75 4.4 \Y

UVsupr Supply under voltage detection Vsup falling 3.4 4.25 \Y%

SUPPLY FROM V¢
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8.6 Supply Characteristics (continued)

parameters valid across -40 °C < T; <150 °C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Normal mode: Recessive, V1xp = Vio 3 5 mA
Normal mode: Dominant, Vtxp =0V, R = 60 60 mA
Q and C| = open, typical bus load
Normal mode: Dominant, Vtxp =0V, R_ = 50 70 mA
Q and C, = open, high bus load
lcc Supply current
Normal mode: Dominant with bus fault, Vxp = 120 mA
0V, CANH=-25V, R and C_ = open
Standby mode: selective wake off, V1xp =
Vge, R =50 Q, C, = open 35 8l WA
Sleep mode 25 pA
UVcer Supply under voltage recovery V¢ rising 4.2 4.5 \%
UVcer Supply under voltage detection V¢ falling 3.5 4 \%
o 1/0 supply current from Vg g'ge\f mode: Vrxp = Vio where 1.71V < VIO < 10|  pA
Standby mode: V1xp = Vio 10 A
lio 1/0 supply current from V,q Normal mode: recessive 10 A
Normal mode: dominant 40 A
UVior Supply under voltage recovery Vo rising 14 1.65 \
UVior Supply under voltage detection Vo falling 1 1.25 \Y
8.7 Electrical Characteristics
parameters valid across -40 °C < T, < 150 °C (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
CAN DRIVER ELECTRICAL CHARACTERISTICS
v Bus output voltage (dominant) CANH See Figure 9-4 Vyp = 0V, R, =50 Q to 65 Q, 2.75 4.5 \
o0 Bus output voltage (dominant) CANL Ci = open, Reu = open 05 225 v
. See Figure 9-1 and Figure 9-4 V1xp = Vio, RL
Vo) Bus output voltage (recessive) = open (no load), Rgy = open 2 2.5 3 \
V(oiFF) Differential voltage —42 42 \Y
See Figure 9-1 and Figure 9-4, Vxp =0V, 50 15 3 v
Q<R =650, C_=open Rcy =open ’
. . . See Figure 9-1 and Figure 9-4, Vtxp =0V, 45
Vob(p) Differential output voltage (dominant) Q<R_<700, C_ = open, Rgy = open 1.4 3 \%
See Figure 9-1 and Figure 9-4, Vtxp =0V, R_ 15 5 vV
=2.24 kQ, C| = open, Rgy = open ’
See Figure 9-1 and Figure 9-4 , V1xp = Vo, _
R =60 Q, C_ = open, Rcy = open 120 12 mv
VobR) Differential output voltage (recessive)
See Figure 9-1 and Figure 9-4, V1xp = Vio, R
- = 2 50 50 mV
= open (no load), C, = open, Rcy = open
Bus output voltage on CANH with bus biasing 01 0.1 v
inactive (STBY) ’ ’
Y Bus output voltage on CANL with bus biasing |See Figure 9-1 and Figure 9-4, V1xp = V|0, R_ 01 0.1 Y
O(NACT) inactive (STBY) =open, C_ = open, Ry = open : :
Bus output voltage on CANH - CANL 02 0.2 v
(recessive) with bus biasing inactive (STBY) : :
. . See Figure 9-1 and Figure 9-4, R_. =60 Q, C|
Veym 8‘“"“‘ Sy”:r{‘/etw (dc)’)r/“\}”a”t or recessive) = open, Rey = open, C1 = 4.7 nF, TXD = 250 0.9 11w
O(CANH) ™ FO(CANLIITYCC kHz, 1 MHz, 2.5 MHz
Output symmetry (dominant or recessive)
(Vee — Vocann) = Vo(cant)) with a frequency ) . ’ . _
Vsvym_pc that corresponds to the highest bit rate Eie (I;l]gL:{e 9=1 :n:n':'guff;‘h?'- 600, C, -300 300 mv
for which the HS-PMA implementation is Pen, Rem = open, L1 = 4.
intended, <1 MHz or <2 Mbit/s
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8.7 Electrical Characteristics (continued)

parameters valid across -40 °C < T; <150 °C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
—3.0 V £ Vcany £ +18.0 V, CANL = open,
_ -115 mA
I Short-circuit steady-state output current, Vixp =0V
0S_DOM ; ; ;
| dominant See Figure 9-1 and Figure 9-8 —3.0V < Vcan < +18.0 V, CANH = open, 15 A
Vixp =0V
Short-circuit steady-state output current, _ _
los_rec recessive. See Figure 9-1 and Figure 9-8 =27V < Vpys < +42 V, Veys = CANH = CANL - 5| mA
CAN RECEIVER ELECTRICAL CHARACTERISTICS
v Receiver dominant state differential input 0.9 8 Y
ITDOM voltage range, bus biasing active -12.0V = Vean £ +12.0V :
—12.0 V £ Vcann < +12.0 V; See Figure 9-5
Receiver recessive state differential input and Table 10-6
Vitrec - : -3 0.5 v
voltage range, bus biasing active
Hysteresis voltage for input-threshold, normal
Vs and selective wake modes 135 mv
v Receiver dominant state differential input 115 8 v
DIFF_DOM voltage range, bus biasing in-active —120V<Vean £ +120V ’
—12.0 V £ Vcany £ +12.0 V; See Figure 9-5
v Receiver recessive state differential input and Table 10-6 3 0.4 v
DIFF_REC voltage range, bus biasing in-active .
VeM_NORM Common mode range: normal -12 12 \%
Vewm_sTBY Common mode range: standby mode -12 12 \
| Power-off (unpowered) bus input leakage CANH = CANL =5V, V¢c = Vg = Vgyp to 5 A
IOFF(LKG) current GND via 0 Q and 47 kQ resistor H
c !?)put capacitance to ground (CANH or CANL) 20 oF
Cp Differential input capacitance (") 10 pF
V1xp = V|o, normal mode: —2.0 V < Veany <
Rip Differential input resistance +7.0V; 12 100 kQ
—20V<SVeanL S+7.0V
R Single ended Input resistance (CANH or —2.0V<VeansS+7.0V 6 50 KQ
IN CANL) —2.0V<Vean S+7.0V
Input resistance matching: [1 — (Rincann) / _ _
R V =V =50V -1 1 %
IN(M) Rincanu)] X 100% CANH = VcANL o
INH OUTPUT TERMINAL (HIGH VOLTAGE OUTPUT)
AVy High-level voltage drop from Vgyp to INH Iing = —6 mA 0.5 1 \
Rpd Pull-down resistor Sleep Mode 7 10 13 MQ
WAKE INPUT TERMINAL
Vi High-level input voltage Slelectlve wake-up or standby mode, WAKE 4 v
pin enabled
Vi Low-level input voltage Slelectlve wake-up or standby mode, WAKE P v
pin enabled
I Low-level input current WAKE =1V 1 2 HA
SDI, SCK, nCS, TXD INPUT TERMINALS
Vi High-level input voltage 0.7 Vio
Vi Low-level input voltage 0.3 Vio
Iy High-level input leakage current 1.71V<V| 55V -1 1 HA
I Low-level input leakage current Inputs =0V, 1.71V<V <55V -30 -2 A
liLncs Low-level input leakage current for nCS Inputs =0V, 1.71V<V <55V -50 -2 A
Cin Input capacitance at 20 MHz 4 15 pF
ILkG(OFF) Unpowered leakage current Inputs =5.5V, Vig =Vgyp =0V -1 0 1 HA
Rpu Pull-up resistor 250 350 450 kQ
RXD, SDO OUTPUT TERMINALS
Vou High level output voltage loy =-2mA 0.8 Vio
VoL Low level output voltage loL =2 mA 0.2 Vio
ILKG(OFF) Unpowered leakage current - SDO pin Vhes = Vio; Vo=0Vto Vo -5 5 A
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8.7 Electrical Characteristics (continued)

parameters valid across -40 °C < T; <150 °C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
. 3 . Active during UVgyp and POR conditions and
Rrxp(pu) RXD pin pull-up resistance when in Sleep mode 40 60 80 kQ
Vrxp = Vio; Vo=0VtoV -1 1 HA
RXD current when V|g present and Rrxp(pu) R0 12 70 1
ILke(RxD) enabled Vgrxp = GND; Active during UVgyp and POR _140 20 uA
conditions and when in Sleep mode
(1) Specified by design
8.8 Timing Requirements
parameters valid across -40 °C < T; < 150 °C (unless otherwise noted)
MIN NOM MAX| UNIT
SUPPLY
tpwrUP Time from Vgyp exceeding4.4 V until INH active; see Figure 9-12 2 4 ms
tuvFLTR Under voltage detection delay time 3 50 us
tovstp Time from an UV and/or UV|g event to clear before transitioning to 200 400 ms
sleep or failsafe mode
MODE CHANGE
¢ The time it takes for the part to transition to normal mode from standby 70 s
MODE_STBY_NOM mode after receiving this command via SPI H
¢ The time it takes for the part to transition to sleep mode from normal 200 s
MODE_NOM_SLP mode after receiving this command via SPI; see Figure 9-14 H
t Time from UVc and UV|q clearing after INH turns on to RXD pin pulling 100 s
MODE_SLP_STBY low; ®) see Figure 9-13 H
t The time it takes for the part to transition to standby mode from normal 70 s
MODE_NOM_STBY mode after receiving this command via SPI; see Figure 9-15 H
tiNH_SLP_sTBY WUP, LWU or WUF event until INH asserted; see Figure 9-13 100 us
SPI write to go to sleep from normal mode and INH turns off; see Figure
tiNH_NOM_sLP 9-14 50 us
DEVICE TIMING
¢ Wake up time from a wake edge on WAKE; standby, selective wake or 40 s
WAKE sleep mode; See Figure 10-14 and Figure 10-15 H
t WAKE pin pulses shorter than this will be filtered out; See Figure 10 s
WAKE_INVALID 10-14 and Figure 10-15 H
twi_TIMEOUT Bus wake-up timeout value; see Figure 10-12 0.5 2 ms
¢ Bus time to meet filtered bus requirements for wake-up request; see 05 18 s
WK_FILTER Figure 10-12 - . M
Minimum WAKE Pin pulse width () (@) Register 11h[3:2] = 00b; see
) 10 ms
Figure 10-16
Minimum WAKE Pin pulse width (') @) Register 11h[3:2] = 01b;
) 20 ms
‘ @ see Figure 10-16
WK_WIDTH_MIN
- - Minimum WAKE Pin pulse width (') (@) Register 11h[3:2] = 10b;
) 40 ms
see Figure 10-16
Minimum WAKE Pin pulse width () @ Register 11h[3:2] = 11b;
) 80 ms
see Figure 10-16
Maximum WAKE Pin pulse width that is considered invalid (") (2) Register 5 ms
11h[3:2] = 00b; see Figure 10-16
Maximum WAKE Pin pulse width that is considered invalid (') (2) Register 10 ms
11h[3:2] = 01b; see Figure 10-16
t
WK WIDTHLINVALID Maximum WAKE Pin pulse width that is considered invalid (') (2) Register 2 ms
11h[3:2] = 10b; see Figure 10-16
Maximum WAKE Pin pulse width that is considered invalid (") (2) Register 0 ms
11h[3:2] = 11b; see Figure 10-16
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8.8 Timing Requirements (continued)

parameters valid across -40 °C < T; <150 °C (unless otherwise noted)

MIN NOM MAX UNIT
i i i () Regi :0] = 00b;
Maxur_mm WAKE Pin pulse window ') Register 11h[1:0] = 00b; 750 950 ms
see Figure 10-16
i i i () Regi :0] = 01b;
Maxmum WAKE Pin pulse window ") Register 11h[1:0] = 01b; 1000 1250 ms
‘ see Figure 10-16
WK_WIDTH_MAX
- - Maximum WAKE Pin pulse window () Register 11h[1:0] = 10b;
) 1500 1875 ms
see Figure 10-16
; ; ; 1) ; .01 = .
Maxmum WAKE Pin pulse window ') Register 11h[1:0] = 11b; 2000 2500 ms
see Figure 10-16
¢ Timeout for bus inactivity. Timer is reset and restarted when bus 06 12 s
SILENCE changes from dominant to recessive or vice versa. : :
tINACTIVE SWE timer used for failsafe and power up inactivity 3.75 5 min
te Time from the start of a dominant-recessive-dominant sequence. Each 250 s
Bias phase 6 ps until Vsym 2 0.1; see Figure 9-9 H
trxp_pTo Dominant time out, R_ = 60 Q, C_ = open; see Figure 9-7 1 5 ms
troceLE RXD pin toggle timing when programmed after a WUP; see Figure 10-12 5 10 15 us

(1) This parameter is valid only when register 11h[7:6] = 11b

(2)  This is the minimum pulse width for a WAKE pin input that device will detect as a good pulse. Values between the min twk_ wipTH_miN
and max twk_wipTH_INvALID are indeterminate and may or may not be considered valid. This parameter works with twk_wipTH_miN t0
determine if a WAKE input pulse is valid

(3) Dependent upon V¢ and Vg being above UV and UV g after INH turns on node power.

(4)  twk_ wipTH_INvALID Sets this value by using register 11h[3:2]

8.9 Switching Characteristics

parameters valid across -40 °C < T; < 150 °C (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
CAN TRANSCEIVER SWITCHING CHARACTERISTICS
-~ Propagatlon delay time, high TXD to driver 50 85 110 ns
recessive
oo Propagation delay time, low TXD to driver Typical conditions: R, = 60 Q, C_ = 100 pF, 35 85 110 ns
dominant Rcm = open; see Figure 9-4
tsk(p) Pulse skew (|tonr — toLpl) 30 40 ns
triF Differential output signal rise time 5 55 75 ns
Propagation delay time, bus recessive input to
t h 25 75 150 ns
PRH high RXD output Typical conditions: CANL = 1.5V, CANH = 3.5
Propagation delay time, bus dominant input to | V; see Figure 9-5
fooL low RXD output 25 75 110 ns
Typical conditions: R =60 Q, C_ = 100 pF, 215 ns
Crxp=15pF, 3.0V <V gs55V
tLoop Loop Delay(") - -
Typical conditions: R, =60 Q, C, = 100 pF, 205 ns
Crxp = 15 pF, 1.72V < V|g<3.0V
CAN FD BIT TIMING
tBit(Bus)2Mm Transmitted recessive bit width @ 2 Mbps Typical conditions: R, = 60 Q, C, = 100 pF, 440 525 ns
tBit(Bus)5M Transmitted recessive bit width @ 5 Mbps Crxp = 15 pF; see Figure 9-6 160 205 ns
tBit(RXD)2M Received recessive bit width @ 2 Mbps Typical conditions: R, = 60 Q, C, = 100 pF, 410 540 ns
tBiRXD)EM Received recessive bit width @ 5 Mbps Crxp = 15 pF; see Figure 9-6 130 210 ns
Receiver Timing symmetry @ 2 Mbps,
intended for use with bit rates above 1 Mbps -60 5 35 ns
At up to 2 Mbps Typical conditions: R = 60 Q, C, = 100 pF,
Ree Receiver Timing symmetry @ 5 Mbps, Crxp = 15 pF
intended for use with bit rates above 2 Mbps —45 10 ns
up to 5 Mbps
SPI SWITCHING CHARACTERISTICS
Normal, standby, listen and failsafe modes 4 MHz
fsck SCK, SPI clock frequency
Sleep mode: If V| is present 10 kHz
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8.9 Switching Characteristics (continued)

parameters valid across -40 °C < T; <150 °C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Normal, standby, listen and failsafe modes;
: 250 ns
‘ SCK. SPI clock period see Figure 9-11
SCK , clock perio
Sleep mode: If If V|g is present; See Figure
9-11 100 us
trsck SCKrise time See Figure 9-10 40 ns
trsck SCK fall time See Figure 9-10 40 ns
Normal, standby, listen and failsafe modes;
- 125 ns
tsckH SCK, SPI clock high see Figure 9-11
Sleep mode: If V| is present; See Figure 9-11 500 ns
Normal, standby, listen and failsafe modes;
) 125 ns
tsckL SCK, SPI clock low see Figure 9-11
Sleep mode: If V| is present 500 ns
tcss Chip select setup time See Figure 9-10 100 ns
tosH Chip select hold time See Figure 9-10 100 ns
tcsp Chip select disable time See Figure 9-10 50 ns
Normal, standby, listen and failsafe modes;
- 50 ns
tsisu Data in setup time see Figure 9-10
Sleep mode: If V| is present; see Figure 9-10 200 ns
Normal, standby, listen and failsafe modes;
) 50 ns
tsiH Data in hold time see Figure 9-10
Sleep mode: If V| is present; see Figure 9-10 200 ns
Normal, standby, listen and failsafe modes;
) 80 ns
tsov Data out valid see Figure 9-11
Sleep mode: If V| is present; see Figure 9-11 200 ns
trso Data out rise time See Figure 9-11 40 ns
trso Data out fall time See Figure 9-11 40 ns

(1) Time span from signal edge on TXD input to next signal edge with same polarity on RXD output, the maximum of delay of both signal

edges is to be considered.
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8.10 Typical Characteristics

5
4.56 4.9
454 48
4.52 47
45 4.6
S 448 S 45
>‘8 446 >8 44
4.44 43
4.42 42
44  — Vo) a1 Vio (V)
438 // - ég 4 Eég
4.36 3.9
-40 20 0 20 40 60 80 100 120 140 160 45 46 47 48 49 5 51 5.2 53 54 55
Ty Temp (°C) Vee (V)
Vsup =12V Vee =5V Vsup =12V Temperature = 25 °C
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Figure 8-5. Normal Mode: |, vs Temperature
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Figure 8-6. Normal Mode: l,g vs Temperature
Dominant

12

Submit Document Feedback

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: TCAN1144-Q1 TCAN1145-Q1 TCAN1146-Q1


https://www.ti.com/product/TCAN1144-Q1
https://www.ti.com/product/TCAN1145-Q1
https://www.ti.com/product/TCAN1146-Q1
https://www.ti.com/lit/pdf/SLLSF80
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLLSF80B&partnum=TCAN1144-Q1
https://www.ti.com/product/tcan1144-q1?qgpn=tcan1144-q1
https://www.ti.com/product/tcan1145-q1?qgpn=tcan1145-q1
https://www.ti.com/product/tcan1146-q1?qgpn=tcan1146-q1

13 TEXAS

INSTRUMENTS TCAN1144-Q1, TCAN1145-Q1, TCAN1146-Q1
www.ti.com SLLSF80B — OCTOBER 2019 — REVISED MARCH 2022

9 Parameter Measurement Information

A
-T- \
\
CAN bus traffic biased to 2.5 V } CAN bus biased to GND (low
} power modes in tsjence)
-T- \
\
CANH 2 }
o I
(o)}
8 \
3 T \
> \
) \
>
@
= \ \ \
8 \ \ \
s T \ \ \
i | | |
CANL| A I I
\ \ \
\ \ \
-T \ \ \
\ \ \
\ \ \
\ \ \
\ \ \
\ \ \ g
| | | Ll
Recessive | Dominant | Recessive I Time, t
\ \ \
Figure 9-1. Bus States (Physical Bit Representation)
CANH NN T
25V A
RXD
Bias
Unit f
CANL AN |

Figure 9-2. Simplified Recessive Common Mode Bias Unit and Receiver

Note

A: Normal and Listen modes or all other modes not in tsjience
+ Selective wake supported by TCAN1145-Q1 and TCAN1146-Q1

B: All modes except Normal and Listen modes, in tsjience

CANH
TXD
O RL;:: c.
™\
CANL

Figure 9-3. Supply Test Circuit
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Figure 9-5. Receiver Test Circuit and Measurement
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Figure 9-6. Transmitter and Receiver Timing Behavior Test Circuit and Measurement
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Figure 9-7. TXD Dominant Time Out Test Circuit and Measurement
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Figure 9-9. Test Signal Definition for Bias Reaction Time Measurement
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Figure 9-10. SPI AC Characteristic Write

nCS

Sbo I | / / LsB
MSB Out | Out
i / /
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Figure 9-11. SPI AC Characteristic Read
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Figure 9-12. Power Up Timing
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Figure 9-13. Sleep to Standby Timing
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