RS1042

High-speed CAN Transceiver with standby mode

1F

EATURES
Fully compatible with the 1ISO11898-2
standard
1/0 voltage range supports 3.3V and 5V
MCU
Power supply voltage
-VIO: 3V to 5.5V
-VCC: 4.5V to 5.5V
Bus fault protection of -70V to +70V
Transmit data (TXD) dominant time out
function
Bus dominant time out function in standby
mode
Very low-current Standby mode with wake-
up capability
Over current and over temperature
protection
Date rate: up to 5Mbps
Low loop delay: <250ns
Operating Temperature Range: -40°C to
125°C
Micro Size Packages: SOP8

2 APPLICATIONS

5Mbps operation in highly loaded CAN
networks down to 10 kbps networks using
TXD DTO

Industrial automation, control, sensors, and
drive systems

Building, security, and climate control
automation

CAN bus standards such as CANopen,
DeviceNet, NMEA2000. ARNIC825,
ISO11783 and CANaerospace

3 DESCRIPTIONS

The RS1042 is a high-speed CAN transceiver that
provides an interface between a Controller Area
Network (CAN) protocol controller and the physical
two-wire CAN bus. The RS1042 implements the CAN
physical layer as defined in ISO 11898-2:2016 and SAE
J2284-1 to SAE J2284-5. This implementation enables
reliable communication in the CAN FD fast phase at
data rates up to 5 Mbit/s. The RS1042 provides thermal
protection and transmit data dominant time out
function.

This device available in Green SOP8 packages. It
operates over an ambient temperature range of -40°C
to 125°C.

Device Information ()
PART NUMBER PACKAGE BODY SIZE (NOM)

RS1042 SOP8 4.90mmx3.90mm

For all available packages, see the orderable addendum at the
end of the data sheet.
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4 REVISION HISTORY

Note: Page numbers for previous revisions may different from page numbers in the current version.
VERSION Change Date Change Item

A.O 2025/09/15 Preliminary version completed
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5 PACKAGE/ORDERING INFORMATION V)
ORDERING TEMPERATURE | PACKAGE | PACKAGE
(3)
PRODUCT | “\uvero RANGE LEAD MARKING @ | MSL® | PACKAGE OPTION
RS1042 RS1042XK -40°C ~125°C soPs8 RS1042 MSL3 | Tape and Reel, 4000
NOTE:

(1)  Thisinformation 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 right-hand navigation.
(2) There may be additional marking, which relates to the lot trace code information (data code and vendor code), the logo or the
environmental category on the device.
(3)  RUNIC classify the MSL level with using the common preconditioning setting in our assembly factory conforming to the JEDEC
industrial standard J-STD-20F, Please align with RUNIC if your end application is quite critical to the preconditioning setting or if you
have special requirement.
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6 PIN CONFIGURATION AND FUNCTIONS

TOP VIEW
o

*D[ 1 —{>—‘>F— 8 | sTB

GND | 2 o— 7 | CANH

VCC| 3 & 6 | CANL

RXD | 4 {)—Qo: 5 | VIO

SOP8
PIN DESCRIPTION
PIN
NAME FUNCTION
SOP8

1 TXD CAN transmit data input (LOW for dominant and HIGH for recessive bus states)
2 GND Ground
3 VCC Power Supply
4 RXD CAN receive data output (LOW for dominant and HIGH for recessive bus states)
5 VIO Logic I/O supply voltage
6 CANL Low-level CAN bus line
7 CANH High-level CAN bus line
8 STB STB (standby mode) select pin (active high)
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7 SPECIFICATIONS
7.1 Absolute Maximum Ratings

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

SYMBOL PARAMETER MIN MAX UNIT
VCC, VIO Power Supply Voltage -0.3 7 \%
TXD, RXD, STB Logic I/O Voltage -0.3 7 \Y,
Vip Differential input voltage -27 27 \%
VcanH, Veant Maximum BUS Pin Voltage -70 70 \%
01a Package thermal impedance @ SOP8 110 °C/W
Topr Operating Temperature -40 125 °C
T Junction Temperature ® -40 150 °C
Tstg Storage Temperature -40 150 °C

(1) Stresses above these ratings may cause permanent damage. Exposure to absolute maximum conditions for extended periods may degrade
device reliability. These are stress ratings only, and functional operation of the device at these or any other conditions beyond those
specified is not implied.

(2) The package thermal impedance is calculated in accordance with JESD-51.

(3) The maximum power dissipation is a function of Tjmax), Resa, and Ta. The maximum allowable power dissipation at any ambient
temperature is Po = (T ymax) - Ta) / Resa. All numbers apply for packages soldered directly onto a PCB.

7.2 ESD Ratings

The following ESD information is provided for handling of ESD-sensitive devices in an ESD protected area only.

VALUE UNIT
Human-Body Model (HBM) TBD
Viesp) | Electrostatic discharge Charged-Device Model (CDM) TBD \
Machine Model (MM) TBD

A

‘ i 2N ESD SENSITIVITY CAUTION

ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be
more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

7.3 Recommended Operating Conditions

SYMBOL PARAMETER MIN MAX UNIT
vee Power Supply Voltage 4.5 > v
VIO 3 5.5 \Y,
Vip Differential input voltage -3 8 \

loH(can) CAN bus terminal HIGH level output current -50 mA
loLcan) CAN bus terminal LOW level output current 50 mA
loH(rRxD) RXD terminal HIGH level output current -2 mA
loLrxD) RXD terminal LOW level output current 2 mA
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7.4 Electrical Characteristics
(Vec=4.5V~5.5V, Vi0=3V~5.5V, Ta=-40°C to 125°C. Unless otherwise noted, Typical values are at VCC=5V, VIO=3.3V, Ta = 25°C)

PARAMETER SYMBOL CONDITIONS MIN® [ TYP@ | MAX® | UNITS
Supply Voltage Vce 4.5 55 \%
Undervoltage Detection
Voltage on Pin VCC Vuvd vea) 35 4.5 v
Supply Voltage on Pin VIO Vio 3 55 \%
Undervoltage Detection
Voltage on Pin VIO Vuvd vio) 1.5 2.7 v
Normal mode, dominant, TXD=0,
STB=0, Ri=60Q 40 VU
Supply Current lcc Normal mode, recessive, TXD=Vo,
STB=0 1.6 5 mA
Standby mode, STB=Vio, TXD=Vio 0.5 5 MA
Normal mode, dominant, Vtxp=0V 300 600 MA
Supply Current on Pin VIO lio Normal mode, recessive, Vtxo=Vio 30 100 MA
Standby mode; V1xo=Vio 6.5 15 MA
Thermal-Shutdown Threshold | Tts 155 165 180 °C
Logic Side
High Level Input Voltage ViH TXD &STB pin 0.7xVio \%
Low Level Input Voltage ViL TXD &STB pin 0.3xVio \%
High Level Input Current lin TXD &STB pin -5 5 MA
TXD pin -50 -5
Low Level Input Current I p bA
STB pin -15 -1 HA
Output High Voltage Von RXD, [0=-2mA 0.8xVio \%
Output Low Voltage VoL RXD, 10=2mA 0.2xVio \
Input Capacitance CiN TXD pin 10 pF
Driver
CANH Output Voltage Voro) | STB=0, TXD=0V, Riosd =60Q 28 | 351 | 45 Y,
(Dominant)
CANL Output Voltage Voup) | STB=0, TXD=0V, Rioas =60Q 05 | 133 | 225 | Vv
(Dominant)
CAN Bus Output Voltage " TXD=Vo; recessive; no load 2 0.5xVvVCC 3 \%
(Recessive) “§ Standby mode, no load -0.1 0.1 \Y;
lefer'entlal Output Voltage Vob) VCC='5V, TXD=0, Rroad =60Q, 15 3 Vv
(Dominant) see Figure 1
VCC=5V, TXD=VIO, Rioad =60Q, i
Differential Output Voltage V. see Figure 1 0.05 0.05 v
(Recessive) OD(R) VCC=5V, TXD=V|o, no Load, see
. -0.1 0.1 \%
Figure 1
Doml.nant, CANH=-30V, CANL open, 105 44 mA
see Figure 9
SR:;:T:si;n/g ((?ZANH=30V, CANL open, 18 5 mA
Short- Circuit Output Current los Recessive, CANL=-30V. CANH open,
. -5 -2.2 mA
see Figure 9
Doml.nant, CANL=30V, CANH open, 475 105 mA
see Figure 9
Receiver
Positive-Going Bus Input _
Threshold Voltage Virs Veomcan=0V 750 900 mV

7/19 www.run-ic.com



(Runic

Innovation Service

RS1042

'II\'ll'i'geastrI}\;eI(;i(iloc;rtigBeus Input VirT- Vcomecan=0V 400 650 mV
Hysteresis Voltage VHys 100 mV
ﬁ]‘;ﬁf[eoa‘fga(;e”gﬁ‘r"r’ee;‘:d) BUS || okrike | Vieann/ Veani=5V, VCC=0V, VIO=0V | -15 15 | pA
Input Capacitance to Ground C CANH or CANL 13 pF
Differential Input Cp 5 pF
Differential Input Resistance Rip 19 52 kQ
Input Resistance RiN 9 15 28 kQ
Input Resistance Matching Rimatch CANH=CANL -3 3 %
Common-Mode Voltage Range |Vcom -30 30 \%

(1) Limits are 100% production tested at 25°C. Limits over the operating temperature range are ensured through correlations using statistical

quality control (SQC) method.

(2) Typical values represent the most likely parametric norm as determined at the time of characterization. Actual typical values may vary
over time and will also depend on the application and configuration.
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7.5 Switching Electrical Characteristics
(Vec=4.5V~5.5V, Vi0=3V~5.5V, Ta=-40°C to 125°C. Unless otherwise noted, Typical values are at VCC=5V, VIO=3.3V, Ta = 25°C)

PARAMETER SYMBOL CONDITIONS MIN® | TYP2 | MAX) | UNITS
Driver input to receiver output,
Loop Delay1 Tioopt Recessive to Dominant, see Figure 7 100 | 220 ns
Driver input to receiver output,
Loop Delay2 Tioop2 Dominant to Recessive, see Figure 7 120 | 240 ns
. . o tbitrxp) = 500 ns 406 540 ns
Transmitted Recessive Bit Width thit(bus)
toitrxo) = 200 ns 120 220 ns
- . thiterxp) = 500 ns 360 530 ns
Bit Time on Pin RXD thit(RXD)
twitrxp) = 200 ns 80 220 ns
Driver
Propagatl'on Delay Time from TXD to teLH Normal mode, see Figure 4 90 ns
Bus Dominant
Propagatlor) Delay Time from TXD to tPHL Normal mode, see Figure 4 100 ns
Bus Recessive
Differential Output Signal Rise Time tr see Figure 4 32 ns
Differential Output Signal Fall Time tf see Figure 4 42 ns
Bus Dominant Time-Out Time trxo_bto |see Figure 8 800 | 2000 | 4000 us
Receiver
Propagation Delay Time from Bus .
Dominant to RXD teLH see Figure 6 40 ns
Propagation Delay Time from Bus .
Recessive to RXD trHL see Figure 6 22 ns
RXD Signal Rise Time tr see Figure 6 10 ns
RXD Signal Fall Time tf see Figure 6 10 ns
Receiver Dominant Time Out trxo_pTo | Standby mode 800 | 2600 | 4000 s
Bus Wake-Up Filter Time tritrwake)bus | Standby mode 0.5 5 Us
Standby to Normal Mode Delay Time | tdistb-norm) | Standby to normal mode delay time 2 20 us

(1) Limits are 100% production tested at 25°C. Limits over the operating temperature range are ensured through correlations using statistical
quality control (SQC) method.

(2) Typical values represent the most likely parametric norm as determined at the time of characterization. Actual typical values may vary
over time and will also depend on the application and configuration.
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8 PARAMETER MEASUREMENT INFORMATION

L
lo(caNH) A A
Vob § R Vo(canH)+Vo(canL)
A 2
lo(cant) A\
GND2
vi | GND1 <+— o |Voc
IVO(CANL) Vo(CANH)
GND1 Y GND2 v v

Figure 1. Driver Voltage, Current and Test Definitions

Dominant

————— = 3.5V---VO(CANH)

Recessive 2 5V

1.5V-—--Vo(canL)

Figure 2. Bus Logic State Voltage Definitions

3300 +1%
A —VVV
CANH
ov 22 Voo 600 +1% ¢
CANL -2V <Vtest <7V
Y —\N/\ GND2
3300 +1%

Figure 3. Driver Vop With Common-Mode Loading Test Circuit
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Vcec
CANH
CL=100pF

TXD § 60Q+1% Vo —  120% oY
CANL (SEE NOTEB)

T Vo(p)

Vi
(SEE NOTE A)

—> —>:tf'<—

A. The input pulse is supplied by a generator having the following characteristics: PRR < 125 kHz, 50% duty
cycle, tr< 6 ns, tr < 6 ns, Zo = 50 Q.
B. Cuiincludes instrumentation and fixture capacitance within +20%.

Figure 4. Driver Test Circuit and Voltage Waveforms

CANH y\
A A |O
VI(CANH)+VI(CANL) Vib RXD ¢——
Vic= > e A
v CANL pd
A
VI(CANH) Vo
VI(CANL)
v v GND2 GND1 ,

Figure 5. Receiver Voltage and Current Definitions

CANH
'y lo
RXD +—
A
CANL
Y
Vi CL=15pF
(SEE NOTEA) Vo —— #20%
15V (SEE NOTEB)
+ GND2 GND1

A. The input pulse is supplied by a generator having the following characteristics: PRR < 125 kHz, 50% duty
cycle, tr< 6 ns, tr< 6 ns, Zo=50 Q.
B. Crincludes instrumentation and fixture capacitance within +20%.

Figure 6. Receiver Test Circuit and Voltage Waveforms
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v XD

RXD

+

Vi
(see NoteA )

GND1

Vo 'I'ISpFiZO%
- JGNDl

RS1042

CANH

;600 +1% | | ——-Vcc

O -50%- -
CANL XD '"PM________ ov
l : tloop2 | : tloop1 !
! l—— b ———————— - VoH
RXD Output 50/07, |§ >0% vV
-- VoL

Figure 7. t.oop Test Circuit and Voltage Waveforms

wl TTT T

RL=60Q+1% CL Vop

900mV-

Vob | trxo_pto |
—>

A. The input pulse is supplied by a generator having the following characteristics: PRR < 125 kHz, 50% duty
cycle,tr < 6 ns,tr< 6 ns, Zo = 50 Q.
B. Ctincludes instrumentation and fixture capacitance within £20%.

OV or Vcc1

Figure 8. Dominant Time-out Test Circuit and Voltage Waveforms

|
|
los ! § 12V
! \
! \
|
|
4V/ ________________________ ov
or 10t :
|
-30V or 30V bbbt ov
v ! \
|
|
l -12V
|

Figure 9. Driver Short-Circuit Current Test Circuit and Waveforms
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XD

30%

Sxtbit(TXD)

VOdif)

RXD

thit(RXD)

Figure 10. tyiyrxp) Test Circuit and Waveforms
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9 FUNCTION DESCRIPTION

9.1 Overview

The RS1042 is a CAN transceiver which fully compatible with the ISO11898-2 standard. The RS1042 is providing
high electromagnetic immunity and low emissions. The data rate of the RS1042 is up to 5Mbps. The RS1042
provides thermal protection and transmit data dominant time out function.

VIO VCC
| |
| |
TEMPERATURE vee
PROTECTION E{
SLOPE B—e CANH
CONTROL
TXD ‘ AND =] ® CANL
> TIMEOUT DRIVER i
STB | . |MODECONTROL
y - l/_,
- ®
MUX - VIO
RXD
- AND ¢
DRIVER < WAKE UP FIL TER [«—=
|
|
GND
Figure 11. Block diagram of R$1042
9.2 Device Functional Modes
Table 1. Driver Function Table
TXD CANH CANL BUS STATE
L@ H® L@ Dominant
H@ zZw zW Recessive
Open zZw zW Recessive
(1) H=high level; L=low level; Z=common mode(recessive) bias to Vcc/2.
Table 2. Receiver Function Table
Vip=CANH-CAHL RXD BUS STATE
Vip 20.9V L@ Dominant
0.5< Vip <0.9V X @ Uncertain
Vip £0.5V H@ Recessive
Open H®@ Recessive

(2) H=high level; L=low level; X=uncertain.
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9.3 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 11 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.

9.4 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 trtrwake) 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.

9.5 TXD dominant time-out function

A ‘TXD dominant time-out’ timer circuit prevents the bus lines from being driven to a permanent dominant state
(blocking all network communication) if pin TXD is forced permanently LOW by a hardware and/or software
application failure. The timer is triggered by a negative edge on pin TXD.

If the duration of the LOW level on pin TXD exceeds the internal timer value (ttxp_pTo), the transmitter is disabled,
driving the bus lines into a recessive state. The timer is reset by a positive edge on pin TXD. The TXD dominant
time-out time also defines the minimum possible bit rate of 10 kbit/s.

9.6 RXD 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 trxp_rto, 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.

9.7 Current Protection
A current-limiting circuit protects the transmitter output stage from damage caused by accidental short-circuit
to either positive or negative supply voltage, although power dissipation increases during this fault condition.

9.8 Over Temperature Protection

The output drivers are protected against over-temperature conditions. If the virtual junction temperature
exceeds the shutdown junction temperature T+s, 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.

9.9 VIO Output Supply

Pin VIO should be connected to the microcontroller supply voltage (see Figure 12). This will adjust the signal
levels of pins TXD, RXD and STB to the I/O levels of the microcontroller. This sets the signal levels of pins TXD,
RXD and STB to levels compatible with 3.3 V microcontrollers.
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10 APPLICATION NOTE

10.1 Typical Application

The RS1042 requires a 0.1uF bypass capacitors between VCC and GND. The capacitor should be placed as close
as possible to the package. The figure 12 is the basic schematic of RS1042.

VC(i-SV
1
TX TXD [ 3 |Lvec :l:
RX RXD 4 7 CANH
s3/svMCU [ 8 RS1042 — o )OO(
VCC1iVIO 5 :|2 GND % ;
]r: —

Figure 12. Basic schematic of RS1042
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11 PACKAGE OUTLINE DIMENSIONS
SOP8®

a1 D000

O
_ FE A

A
A

i

=

27
g

RECOMMENDED LAND PATTERN (Unit: mm)

A
A2 /k Jj\ ,I\ C < \'&r
JVE S - % _‘ir_
0
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
AW 1.350 1.750 0.053 0.069
Al 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
c 0.170 0.250 0.007 0.010
DW 4.800 5.000 0.189 0.197
e 1.270(BSC) @ 0.050(BSC) @
E 5.800 6.200 0.228 0.244
E1® 3.800 4.000 0.150 0.157
L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°

NOTE:

1. Plastic or metal protrusions of 0.15mm maximum per side are not included.
2. BSC (Basic Spacing between Centers), "Basic" spacing is nominal.
3. This drawing is subject to change without notice.
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12 TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSION

: el & o oo
/B B R

S e

v -« P— |t—AO—| KO|<—
L Reel Width(w1)

sl D|RECTION OF FEED

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF TAPE AND REEL

Package Type i ReelWidth | AO | BO | KO | PO | P1 | P2 | W Pin1
ge Typ! Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
SOP8 13" 124 6.40 5.40 2.10 4.0 8.0 2.0 12.0 Q1
NOTE:

1. All dimensions are nominal.
2. Plastic or metal protrusions of 0.15mm maximum per side are not included.
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IMPORTANT NOTICE AND DISCLAIMER

Jiangsu RUNIC Technology Co., Ltd. will accurately and reliably provide technical and reliability data (including
data sheets), design resources (including reference designs), application or other design advice, WEB tools, safety
information and other resources, without warranty of any defect, and will not make any express or implied
warranty, including but not limited to the warranty of merchantability Implied warranty that it is suitable for a
specific purpose or does not infringe the intellectual property rights of any third party.

These resources are intended for skilled developers designing with RUNIC products You will be solely
responsible for: (1) Selecting the appropriate products for your application; (2) Designing, validating and testing
your application; (3) Ensuring your application meets applicable standards and any other safety, security or other
requirements; (4) RUNIC and the RUNIC logo are registered trademarks of RUNIC INCORPORATED. All
trademarks are the property of their respective owners; (5) For change details, review the revision history
included in any revised document. The resources are subject to change without notice. Our company will not be
liable for the use of this product and the infringement of patents or third-party intellectual property rights due
to its use.
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