XINLUDA

: XL1042T/3
EEiX CAN transceiver with CAN FD and fail-safe features

1.

DESCRIPTION

The XL1042T/3 CAN transceiver complies with the I1SO 11898-2 (2016) standard for the high- speed

CAN (Controller Area Network) physical layer. The device is specifically designed for CAN FD networks
capable of data rates up to 5 Mbps (Megabits per second). The XL1042T/3 transceivers incorporate an
auxiliary power input for I/0 level adjustment, allowing for the setting of input pin thresholds and RXD
output levels. It can be interfaced directly with microcontrollers with supply voltages from 2.7V to 5V.

The XL1042T/3 boasts a standby mode for energy efficiency. Furthermore, it also offers a

comprehensive range of protection features to enhance the durability of both the devices themselves and
the network. These protection features contribute to the overall reliability and resilience of the CAN
communication system.
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FEATURES

Compliance with physical layer standards: ISO 11898-2(2016)

In the CAN FD fast phase at data rates up to 5 Mbit/s.

Supports SAE J2962-2 and IEC 62228-3 (up to 500kbps) without the need for common-mode chokes

VCC operates on a single supply voltage range of +4.5V to +5.5V

I/0 voltage and VCC are separated, and VIO range is +2.7V to+ 5.0V

Undervoltage protection on VCC and VIO power supplies

Low power standby mode ( 10uA Typical ) with host and bus wake-up capability

Transmitter dominant timeout (TXD DTO) for data rates as low as 10kbps

Support thermal shutdown protection (TSD) function

Ideal passive behavior when unpowered: high-impedance state on bus and logic pins (no load),
enabling seamless power-up/power-down operation on the bus and RXD output

CANH/CANL HBM (Human Body Model) rating: +8kV,CDM (Charged Device Model) +2KV

CAN Bus fault protection: 58V

Receiver Common-Mode input voltage range: +30V

Operating junction Temperature range: —40°C to 125°C

Available in SOP8 package

APPLICATIONS

High-Speed CAN BUS communication system
Automotive, such as Two-wheeled vehicle
Industrial automation

Energy storage
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4. PIN CONFIGURATIONS AND FUNCTIONS

O 8 | sTB

TXD 1
GND [2 ] 7 | CANH
XL1042T/3
VCC 3 / 6 CANL
RXD | 4 5 VIO
(TOP VIEW)
Pin Functions
NAME | TYPE DESCRIPTION
1 TXD | Digital Input CAN transmit data input (LOW for dominant and HIGH for recessive bus states)
2 GND GND Ground connection
3 VCC Power supply voltage for transceiver ( +5.0V typical )
4 RXD Digital CAN receive data output (LOW for dominant and HIGH for recessive bus states)
Output
5 VIO Power Transceiver |/O level shifting supply voltage (+2.7V to 5.5V )
6 CANL Bus /O Low-level CAN bus input/output line
7 CANH Bus I/O High-level CAN bus input/output line
8 STB | Digital Input Standby Mode control input (active high)
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XINLUDA XL1042T/3

EEiX CAN transceiver with CAN FD and fail-safe features

5. Absolute Maximum Ratings

Parameters Symbol Min Max Unit Comments
Power Supply Voltage VCC, VIO -0.3 6 v
Logic 1/0 Voltage TXD, RXD, STB 0.3 6 v
Differential input voltage Vio -30 30 v
Maximum BUS Pin Voltage Veans, Veant -58 +58 Vv
Operating Temperature Topr _40 125 C
Junction Temperature T -40 150 C
Storage Temperature Tstg 65 150 C
IC Junction-to-Air Thermal
Resistance O 145 (TYP) C/w
Junction-to-case (top) thermal i Thermal parameters
resistance Bic com S0(TvP) C/W kan not exceed Tj value
Junction-to-board thermal
resistance O 45 (TYP) C/w
System level Electro-Static
Discharge (IEC61000-4-2: Powered 45 v CAN bus terminals
contact discharge) to GND
Human Body Model (HBM) ESD ESD
stress Vo|tage +8 kv All terminals
Charged Device Model (CDM)ESD
stress voltage +2 kv All terminals

Note:

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.

2. Allvoltage values, except differential I/O bus voltages, are with respect to ground terminal

6. Recommended Operating Conditions

Parameters Symbol min max unit

Power Supply Voltage VCC 45 55 v
VIO 2.7 5.5 v

Differential input voltage Vio 3 8 N

CAN bus terminal HIGH level output current

loH(can) -50 mA
CAN bus terminal LOW level output current

lot(can) 50 mA
RXD terminal HIGH level output current

loH(rRxXD) -2 mA
RXD terminal LOW level output current

loL(rxD) 2 mA
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7. Specifications

7-1. Electrical Characteristics
(Vee=4.5V~5.5V,V0=2.7V~5.5V, Ta=-40°C to 125°C. Unless otherwise noted, Typical values are at VCC=5V,

VIO=3.3V,Ta=257C)

Parameters Symbol | Min Typ Max Unit Comments
Supply Voltage Ve 45 5.5 v
undervoltage detection
Vuvd (vee) 35 4.5 Y
voltage on pin VCC
supply voltage on pin VIO Voo 2.7 55 v
undervoltage detection
Vuvd (vio) 1.5 2.7 v
voltage on pin VIO
Normal mode, dominant,
45 70 mA
[TXD=0, STB=0, Ri=60Q
supply current Normal mode, recessive,
13 5 mA
lec [TXD=Vo, STB=0
0.4 5 UA Standby mode, STB=V\o, TXD=Vio
900 uA |Normal mode, dominant, V=0V
supply current on pin VIO 100 uA [Normal mode, recessive, Vmo=Vio
lio
10 20 uA [Standby mode; VTXD=Vio
Thermal-Shutdown
Threshold Trs 155 165 180 C
Logic Side
High level input voltage Vin 0.7*Vio V  [TXD &STB pin
Low level input voltage Vi 03*Vo| V  [TXD &STB pin
High level input current " 5 5 UA  TXD &STB pin
Low level input current 200 30 uA  TXD pin
I
-15 -1 UA [STB pin
Output High Voltage Vou  |0.8*Vio V. [RXD, I0=-2mA
Output Low Voltage Vou 0.2*Vo| V [RXD,10=2mA
Input Capacitance Cn 5 pF  [TXD pin
Driver Unit
CANH output voltage
) Voro) 2.8 3.44 45 V  [STB=0, TXD=0V, Rucad =60Q
(Dominant)
www.xinluda.com 4/13 Rev1.0
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Parameters Symbol Min Typ Max Unit Comments
CANL output voltage
(Dominant) Voup) 0.5 1.33 2.25 V  [STB=0, TXD=0V, Ruiowa =60Q
CAN bus output voltage
(Recessive) 2 0.5*VCC 3 V  [TXD=Vo; recessive; no load
Vo
-0.1 0.1 V  [Standby mode, no load
Differ.ential output voltage VCC=5V, TXD=0, Rioass =60Q
(Dominant) Vooo) 15 3 v see Figure 7.1
leferer'1t|al output voltage 0.05 0.05 v VCC=§V, TXD=VIO, Rioad =60Q
(Recessive) see Figure 7.1
Voorn VCC=5V, TXD=Vio, no Load
-0.1 0.1 \Y
see Figure 7.1
110 a5 mA Domi'nant, CANH=-30V, CANL open
see Figure 7.9
3 6 mA Rechsive, §A9NH=3OV, CANL open
Short- circuit see rigure /.
output current Recessive, CANL=-30V, CANH open
-6 -3 mA .
see Figure 7.9
los
Dominant, CANL=30V, CANH open
45 110 MA | see Figure 7.9
Receiver Unit
Positive-going bus input
threshold voltage Virs 750 900 mV  [Veomcam=0V
Negative-going bus input
threshold voltage Vi 500 650 mV  Vcomcan=0V
Hysteresis voltage Vins 100 mv
Power-off (unpowered)
bus input |eakage current lioFr(ka) -3 3 UA  [Veannor Veaw=5V, VCC=0V, VIO=0V
Input capacitance
to ground G 13 pF |CANH or CANL
Differential input Co 5 pF
leferentlal input Ro 30 48 80 KO
resistance
Input resistance R 15 24 20 kO
Input resistance matching Rimatch -5 +5 % |CANH=CANL
Common-mode voltage
range Veom -30 +30 v
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7-2. Switching Electrical Characteristics
(Vec=4.5V~5.5V,Vi0=2.7V~5.5V, Ta=-40"C to 125°C. Unless otherwise noted, Typical values are at VCC=5V,

VI0=3.3V,Ta=25C)

Parameters Symbol Min Typ Max Unit Comments
Driver input to receiver
Loop delayl Tioop1 90 220 ns output, Recessive to
Dominant, see Figure 7.7
Driver input to receiver
Loop delay2 Tioop2 100 220 ns output, Dominant to
Recessive, see Figure 7.7
435 530 ns tuit(rxo) = 500 ns
transmitted recessive bit width | ¢,
155 210 ns tuit(rxo) = 200 ns
400 550 ns tuit(rxo)= 500 ns
bit time on pin RXD Lbit(rxD)
120 220 ns tuit(rxo) = 200 ns
Driver Unit
Propagation delay time from ¢ 90 N | mod Fi 74
TXD to bus dominant PLH ns ormal mode, see Figure 7.
P tion delay time fi
ropagation delay Im.e rom tone 65 ns Normal mode, see Figure 7.4
TXD to bus recessive
Differential o.utput signal rise N 20 ns see Figure 7.4
time
Differential output signal fall .
. e 42 ns see Figure 7.4
time
Bus dominant time-out time tmxo_oro 0.5 2.2 5.0 ms see Figure 7.8
Receiver Unit
Propagation delay time from ¢ 1 Fi 76
bus dominant to RXD o ns pee Flgure 7.
Propagation delay time from .
bus recessive to RXD el 27 ns see Figure 7.6
RXD signal rise time tr 10 ns see Figure 7.6
RXD signal fall time tr 10 ns see Figure 7.6
Receiver dominant time out t rxp_pTO 0.5 2.2 5.0 ms Standby mode
bus wake-up filter time Titr(wake)bus 0.5 10 us Standby mode
standby to normal mode standby to normal mode
delay time Lasto-norm) 7 60 Us  |delay time
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EBIX CAN transceiver with CAN FD and fail-safe features

7-3. Parameter Measurement Information

@
¢ F 3 F 3
lo(CANH)
Voo §R|_ Vo(CANL) +Vo{CANH)
4 | - 2
lo(CANL)
B v Voc
&
Vo(CANL) Vol[CANH)
GND1 v GND2 ' J’ hd

Figure 7.1. Driver Voltage, Current and Test Definitions

Dominant

- o mmx 3 5\ = == yscann)

Recessive ~ 2.5V

- m— wmmx ] B\/= = y(cany

Figure 7.2. Bus Logic State Voltage Definitions

3300+1%

CANH

TXD
ov 600+1%

CANL “2V<Viest<TV

GND2

3300+1%

Figure 7.3. Driver Voo With Common-Mode Loading Test Circuit
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s
CANH
TXD § 1 cL=100pF
6001% Vo __  20%
(SEENOTE B)
CANL
Vi Vo(r)
(SEENOTE A)
A. The input pulse is supplied by a generator having the following characteristics: PRR <
125 kHz, 50% duty cycle, tr<6ns,tf<6ns, Z0=50Q.
B. CL includes instrumentation and fixture capacitance within +20%.
Figure 7.4. Driver Test Circuit and Voltage Waveforms
CANH
lo
ry T ¢
" Vi(CANH) +VI(CANL) v RXD
Ic = D ry
2 =
CANL
Vi(CANH)
Vo
Vi(cANL)
W GND2 GND1 v
Figure 7.5. Receiver Voltage and Current Definitions
CANH lo
RXD
'y
. CL=15pF
Bl 58 =1op
(SEE NOTEA) vo - CLOLOP
(SEE NOTE B)
GND1

A. The input pulse is supplied by a generator having the following characteristics: PRR <
125 kHz, 50% duty cycle, t-<6ns, tr <6 ns, Zo = 50 Q.

B. CLincludes instrumentation and fixture capacitance within £+20%.

Figure 7.6. Receiver Test Circuit and Voltage Waveforms
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CANH
TXD
v 60N+1%
CANL
RXD
+* ' |
{*]

Vi 15pF+20%
RXD Output
- GND1

Figure 7.7. tioor Test Circuit and Voltage Waveforms

TXD Input

RL=600+1% § CL Voo

T

Vi
(see Note A)
GND1

A. The input pulse is supplied by a generator having the following characteristics:

CANL (see Note B)

PRR <125 kHz, 50% duty cycle, t-<6ns,ti<6ns,Zo=500Q.

B. CLincludes instrumentation and fixture capacitance within £20%.
Figure 7.8. Dominant Time-out Test Circuit and Voltage Waveforms

los 12v
i 1
I 1
ov W o el T i,
1 1
1
0V or Vet or 4104
1 1
ov s P
-30V or 30V Vi 1 1
' 1
: -12v

Figure 7.9. Driver Short-Circuit Current Test Circuit and Waveforms

T0%
TXD
30%
4+ Suhitfup) ———————F

*1 toirrxn) | *

VOydif)

- thit(bus) -+

| toitjrap) |4

Figure 7.10. tuirrxo) Test Circuit and Waveforms
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8. FUNCTIONAL DESCRIPTION

Equivalent block diagram inside the XL1042T/3 is shown as following figure 8. The XL1042T/3 is a high
speed CAN transceiver with standby mode, designed for all types of high speed CAN networks in nodes that
require a low-power mode. It provides an interface between a Controller Area Network (CAN) protocol
controller and the physical two-wire CAN bus. It fully compatibles with the 1SO11898-2(2016) standard, and
enable reliable communication in the CAN FD fast phase at data rates up to 5 Mbit/s.

The XL1042T/3 provides thermal protection and transmit data dominant time out function. In addition, it
has a VIO pin, which can be interfaced directly with microcontrollers with supply voltages from 2.7 Vto 5 V.

VIO VCC
5 3
VIO
TSD J |—|>—|:7:| CANH
Dominant
TXD 1—| ==
] - time-out —
vio 6:| CANL
L

—

Mode Select

uvp J

STB [8] ®

VIO
. I
RXD [4]— Logic Output — MUX | _________ T

Iy I
il

GND

Figure 8. Equivalent block diagram

8-1. Operating modes

The XL1042T/3 supports two operating modes: Normal and Standby, which are selected via pin STB. See
Table 4 for a description of the operating modes under normal supply conditions.

RXD Pin Level
MODE STB Pin Level
LOW HIGH
Normal Mode Low bus dominant bus recessive
STB Mode HIGH wake-up request no wake-up request
detected detected

Table 4. Operating modes

www.xinluda.com
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XINLUDA XL1042T/3

EEiX CAN transceiver with CAN FD and fail-safe features

8-1.1 Normal mode

A LOW level on pin STB selects Normal mode. In this mode, the transceiver can transmit and receive data
via the bus lines CANH and CANL (see Figure 8 for the block diagram). The differential receiver converts the
analog data on the bus lines into digital data which is output to pin RXD. The slopes of the output signals on
the bus lines are controlled internally and are optimized in a way that guarantees the lowest possible EME.

8-1.2 Standby mode

A HIGH level on pin STB selects Standby mode. In Standby mode, the transceiver is not able to transmit or
correctly receive data via the bus lines. The transmitter and Normal mode receiver blocks are switched off to
reduce supply current, and only a low-power differential receiver monitors the bus lines for activity. The
wake-up filter on the output of the low-power receiver does not latch bus dominant states, but ensures that
only bus dominant and bus recessive states that persist longer than tfltr(wake)bus are reflected on pin RXD. In
Standby mode, the bus lines are biased to ground to minimize the system supply current. The low-power
receiver is supplied by VIO, and is capable of detecting CAN bus activity even if VIO is the only supply voltage
available. When pin RXD goes LOW to signal a wake-up request, a transition to Normal mode will not be
triggered until STB is forced LOW.

— A —

CANH | ) )
Voidi) - —

CANL |

e - -

] A I — L.
titr(wake)bus titr(wake)bus tfitr(wake)bus tfitr(wake)bus
t< T-flf.l‘{\l\raiua,}bu's t< tﬂlr(wake}bus
RXD

Figure 9. Wake-up timing

8-2. Fail-safe features

8-2.1 TXD dominant time-out function

A ‘TXD dominant time-out’ timer is started when pin TXD is set LOW. If the LOW state on pin TXD persists
for longer than tto(dom)TXD, the transmitter is disabled, releasing the bus lines to recessive state. This
function prevents a hardware and/or software application failure from driving the bus lines to a permanent
dominant state (blocking all network communications). The TXD dominant time-out timer is reset when pin
TXD is set to HIGH. The TXD dominant time-out time also defines the minimum possible bit rate of 10 kbit/s.

8-2.2 Bus dominant time-out function

In Standby mode a 'bus dominant time-out' timer is started when the CAN bus changes from recessive to
dominant state. If the dominant state on the bus persists for longer than tto(dom)bus, the RXD pin is reset to
HIGH. This function prevents a clamped dominant bus (due to a bus short-circuit or a failure in one of the
other nodes on the network) from generating a permanent wake-up request. The bus dominant time-out
timer is reset when the CAN bus changes from dominant to recessive state.

8-2.3 Internal biasing of TXD and STB input pins

Pins TXD and STB have internal pull-ups to VIO to ensure a safe, defined state in case one or both of
these pins are left floating. Pull-up currents flow in these pins in all states; both pins should be held HIGH in
Standby mode to minimize standby current.
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8-2.4 Undervoltage detection on pins VCC and VIO

Should VCC drop below the VCC undervoltage detection level, Vuvd(VCC), the transceiver will switch to
Standby mode. The logic state of pin STB will be ignored until VCC has recovered. Should VIO drop below the
VIO undervoltage detection level, Vuvd(VIO), the transceiver will switch off and disengage from the bus (zero
load) until VIO has recovered.

8-2.5 Over Temperature Protection

The XL1042T/3 features a thermal shutdown temperature (TSD) function. If the virtual junction
temperature exceeds the shutdown junction temperature TTS, the output drivers will be disabled until the
virtual junction temperature becomes lower than TTS and TXD becomes recessive again. By including the TXD
condition, the occurrence of output driver oscillation due to temperature drifts is avoided.

8-3.VIO supply pin

Pin VIO on the XL1042T/3 should be connected to the microcontroller supply voltage (see Figure 8). This
will adjust the signal levels of pins TXD, RXD and STB to the 1/O levels of the microcontroller. Pin VIO also
provides the internal supply voltage for the low-power differential receiver of the transceiver. For applications
running in low-power mode, this allows the bus lines to be monitored for activity even if there is no supply
voltage on pin VCC.

9. APPLICATION CIRCUIT EXAMPLE

As shown in the figure below (Figure 9), U1 and U2 form a minimal application system for a CAN-BUS bus.
In this circuit, U1 (XL2515) is an independent CAN bus controller with SPI interface, while U2 (XL1042T/3) is a
CAN-BUS interface transceiver chip. Any MCU (DSP or FPGA) with a SPI interface can connected to P1 will be
able to transmit and receive CAN-BUS bus frame data. The normal operating voltage range of MCU-VDD is
+2.7V ~ 5.0V.

t———

100nF
o2 MCU-VDD R B
. 10uF - i c3  MCU-vDD 1F;1
T o 10kQ | 1N4148 100nF | ]
ca L Txcan VDD# 62 RESET—42
20pF NPO BXCAN 2 oy CAN RESET# [12 * * * =
-I|' I TP —3 cLKOUT/SOF cs i 55— ¢
[ I >ég TXORTS# SO e = o9
L] X TX1IRTS# sify Sck 76
1[5 XN NC K ] e 7
| XL TxoRTS# sck 1o | 8
16MHz £10ppm | == +5V 9
= ggg? RXCllgli ﬁ MCU-\ntergface
Vss RX1BF#
| L X[2515-T55
20pF,NPO ) OPTIONAL ( Enhance ESD and EMC performance )
- 4, T/ - - - -T---T---=" [
—— I L1 |
U2 [ common mode choke |
TXCAN _1q[3 8 | I 1 4 )
Ao sTBE . | A 1 [ CANH 1o
| GND CANH |
5V RXCAN 3 VOC CANL 3 1 1 3 e e b
| GGl L i s N ! CAN-BUS Interface
L XLT042173 | i |
c6 == C7 ce |78 282 RY] R o
10uF 100nF 100nF | g 60 60 I 120 \ Jumper1
AV §Z S | !
— — 2]
— = LT M co c10| cC11 :
: D2 AINFE | T8D| TBD| |
= = = = :
I G&ND GND GND GND
I

Figure 9. CAN-BUS application circuit example
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10. ORDERING INFORMATION

Ordering Information

Part Device Package Bodysize Temperature MsL | Transport Package
Number Marking Type (mm) (°0) Media Quantity
XL1042T/3 XL1042T3 SOP8 4.90 * 3.90 -40 to +125 MSL3 T&R 2500

11. DIMENSIONAL DRAWINGS

SOP8

Ll
i 0065401 Fjﬂ/ /'- L1

[y |

%
b-q—
P|N1/v
/ Y
i [ A 2 ; 4 A
a A2 H | | l
2 N B £ -
Al UNIT:mm
MIN NOM MAX
A 1. 450 1. 550 1. 650
Al 0. 100 0.150 0. 200
A2 1.300 1. 400 1. 500
A3 0, 600 0. 650 0. 700
b 0. 380 = 0.510
o 1. 240 1.270 1.300
D 4. 800 4. 900 5. 000
E 5. 800 6. 000 6. 200
E1 3. 800 3.900 4. 000
L 0. 450 0. 600 0. 750
L1 — 0. 25BSC —

[if you need help contact us. Xinlud are serves the right to change the above information without prior notice. ]
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