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1 Features

AEC-Q100 (Level 1) support: Meets automotive application requirements

Complies with ISO 11898-2:2016 and ISO 11898-5:2007 Physical layer

standards, provides functional safety
B Documentation to help with functional safety system design
Support 5SMbps

B With a short symmetric propagation delay time and a fast number of

cycles, the timing margin can be increased
B Faster data rates in loaded CAN networks

EMC Performance: Support SAE J2962-2 and |IEC 62228-3 (up to 500kbps)

without a common mode choke

The 1/O voltage range supports 3.3V and 5V MCUS

Ideal passive behavior when unpowered

B Bus and logic pins in high resistance (no load)

B Uninterrupted operation and protection on/off bus and RXD outputs
B |EC ESD protection up to £15kV

B Bus fault protection: £58V (non-H model) and £70V (H model)

B VCC and VIO (V models only) power terminals have undervoltage

protection
B Drive Explicit Timeout (TXD DTO) - Data rates as low as 10kbps
B Thermal shutdown Protection (TSD)
Receiver common-mode input voltage: £30V

Typical loop delay: 110ns

The junction temperature ranges from -55°C to 150°C
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2 Product Description

This CAN transceiver family complies with the 1SO1189-2 (2016) High Speed
CAN (Controller Local Area Network) physical layer standard. All devices are designed
for CAN FD networks with data rates up to 2Mbps (megabits per second). The
transceiver supports a data rate of 5SMbps and provides an auxiliary power input for
I/O levels to set input pin thresholds and RXD output levels. The series features low
power standby mode and remote wake request. In addition, the device offers a variety

of protection features to improve the durability of the device and network.

Chip models are as follows:

Chip type Chip Model Grade Package
Communication interface chip ASM1042A3S Automotive SOIC8
Communication interface chip ASM104216S Industrial SOIC8

Chip Naming Rule

AS M 1042 A 3 S
Product
Product Type Series Grade Temperatur Package Type
Company Name P: Power supply 3605: DCDC A: Automotive e Range B: BGA
Abbreviation M: Communication 4644: DCDC I: Industrial B =4 = BT S: SOIC
AS interface 1042: CAN s =0 = 15T V: LGA
D: Driver 3: —40 - 125°¢C T: LQFP
D: —40 - 150°C U: QFN
P: TSSOP
W: VQFN
Parameters Symbol Min. Max. Unit
Bus suppl
PPy VCC 0.3 7 Vv
voltage
Supply
voltage of the VIO -0.3 7 \%
I/0O port
CAN bus I/0O
VBUS -70 70 \
voltage range
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Max. pressure
difference
between
CANH and
CANL

V(Diff)

70

Voltage range
of the logical
port

VTXD.
VSTB. VRXD

RXD Output
current

IO(RXD)

mA

Junction
temperature

TJ

150
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3 Pin definition

T™@D [1) (8] STB
o1

GND [2) CANH
Vee (D) (] CANL
RXD [D) J G| Vio

Figure 1 Pin distribution of FD CAN chip

Pin number Pin name Pin function
1 TXD Transmitter data input side
2 GND Ground
3 VCC Receiver power supply
4 RXD Receiver input
5 VIO Receiver I/0 power supply
6 CANL Low potential CAN input and output
7 CANH High potential CAN input and output
8 STB Standby mode the control terminal, high level
are in standby mode
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4 Internal circuit structure diagram
NC or VIO VCC
<] 3
I
VCC or VIO j
TSD |= *

TXD

STB

RXD

Dominant
time-out

>
nsoos | ||

]
VCC or VIO
8
uvp J
VCC or VIO
|
4 Logic Output MUX |

—HWUF Monitor

Figure 2 Block diagram of internal circuit structure
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5 Bus transceiver electrical characteristics

Basic parameters

Limit/standard value

Characteristics Symbol Unit

Min. Typical Max.

Dominant power
consumption (Normal
mode), TXD=0V,
R.=60Q, C_=open, 40 70
Rcv=open, STB=0V,
The load conditions are
shown in Figure 3.

Bus fault explicit power
consumption (Normal
mode), TXD=0, VcanH=-

12V, Ri=open, 110 mA
CrL=open, Rcm=open,
The load conditions are

shown in Figure 3.

Recessive power
consumption (Normal
mode), TXD=Vcc or Vio,
R.=50Q, C_=open, 1.5 25
Rcvw=open, STB=0V, lcc
The load conditions are
shown in Figure 3.

Power consumption when
the load is a V device
(Standby mode),
TXD=V|0, RL=5OQ,
CL=open, Rcm=open,
STB=Vio, The load
conditions are shown in
Figure 3.

0.5 5

Power consumption of a
device without a V model
(Standby mode),

TXD=VCC, RL=5OQ,

CrL=open, Rcm=open,
STB=VCC, The load

conditions are shown in

Figure 3.

MA

22

I/O Power consumption

(Normal mode) o 90 300
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I/O Power consumption
(Standby mode)

12

17

Vcc Undervoltage
protection rise threshold
voltage

Vcc Undervoltage
protection drop threshold
voltage

UVcce

4.2

4.4

3.8

4.0

4.25

Uvcc Hysteretic voltage

VHysuvvee)

200

mV

Vio Undervoltage
protection threshold

UVvio

1.3

2.75 \

Uwvio Hysteretic voltage

VHysuwio)

80

mV

Dominant output voltage
(Normal mode)
50Q<R.<65Q, C_=open,
Rcm=open, The load
conditions are shown in
Figure 3.

VcaNH

2.75

4.5

VeanL

0.5

2.25

Veann-Veant

1.5

Recessive output voltage
(Normal mode)
TXD=VCC or V|o,
V|o=Vcc, STB=OV,

R =open(no load),
Rcm=0pen, The load
conditions are shown in
Figure 3.

Vcann and
VeanL

0.5XVCC

Veann-Veant

50 mV

Output voltage (Standby
mode)
STB=Vi0, Ri=open(no
load), Rcm=open, The
load conditions are shown
in Figure 3.

VcANH

0.1

VeanL

0.1 \V;

Veann-Veant

0.2

Output level matching

Vsym

1.1 VIV

Dc output level matching

Vsym_bpc

0.4 V

Dominant short-circuit
output current (Normal
mode), VCANH=-
5V~40V, CANL=open

Dominant short-circuit

output current (Normal

mode), Veann=-5V~40V,
CANL=open

los(ss_pom)

-100

mA
100

Recessive short-circuit
output current (Normal

los(ss_REC)
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mode),

Veus=VcanH=VcanL>
-27V<VBUS<32V

Loop delay (recessive
dominant), the load

Figure 5.

conditions are shown in

to

trroP(LOOP1)

100

160

dominant), the load
conditions are shown i
Figure 5.

Loop delay (recessive to

n trroP(LOOP2)

110

ns

175

Normal to Standby

Mode switching time from

tmope

45

Filter mode wakeup time

twk_FILTER

0.5

us
1.8

Transmission
delay(recessive to
dominant), the load

Figure 3. R.=60Q,
CL=100pF,
CL(RXD)=15pF .

conditions are shown in

tpHR

55

Transmission
delay(dominant to
recessive), the load
conditions are shown in
Figure 3. R.=60Q,

CL=100pF,
CL(RXD)=15pF.

tpLD

75

ns

Dominant Timeout

trxp_pTo

1.2

3.8 ms

Transmission
delay(recessive to
dominant), the load
conditions are shown in

Figure 4. CL(RXD)=1 5pFo

tpRH

65

Transmission
delay(dominant to
recessive), the load
conditions are shown in

Figure 4. CL(RXD)=1 5pFo

tpDL

50

ns

CAN bus pin human body
discharge model (HBM)

VESD_HBM

+6000

Module charging model
(CDM)

VESp_com

+1500

Mechanical model (MM)

VESD_Mm

+200
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6 Test circuit waveform timing diagram

| CANH R Vee

Figure 4 FDCAN receiving test circuit and timing diagram

CANH
TXD L Vee
Vy R, T CL
TXD
© |
sTR CANL I
ov : Do ov

1 ]

] I

1 ]
: | |

trropLOOPY) IH—I‘!: — terop(ocP2)

: |
| |
\ i
1 |
] |
1 |
1} |
|

Figure 5 Loop delay time simulation circuit and timing diagram
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7 Note

1 Over-temperature protection

The transceiver chip has the function of overtemperature protection. When the
overtemperature protection is triggered, the drive circuit will be closed, the drive

current will be reduced, and the chip temperature will be reduced.
2 Under voltage protection

The transceiver chip VCC and VIO power pins both feature undervoltage
protection to protect the bus when the VCC and VIO voltages fall below the threshold

voltage.
3 Standby mode

Standby mode can be activated when STB is set to high power level. Both the
CAN driver and receiver are turned off at this time to save power. The STB high level
signal activates the low power receiver and wake filter, and when the bus detects a

primary bus level that exceeds the tWK_FILTER, the pin RXD changes to low.

- Wake Up Pattern (WUP) Bus Wake via

X

RXD Request
Filtered Waiting for Filtered t Wailing for - Filtered
Daminant Filtered : Recessive I Filtered : Dominant
| Recessive | : Dominant
vy TN ]
: '] H o
Bus sass DR Bas . =1y
IR : o
-t [ . Chled =d
Bus Vo
w— ZlweR — i— =t FTER — — 2twkruteR — = G 44— Zlwcruten —W
RXD |_ Filtered Dominant RXD Qutput L
Bus Wake Via

RXD Requests
Figure 6 Wake up timing
4  Explicit timeout function

When the low-level duration on pin TXD exceeds tTXD_DTO, the transmitter is
disabled and the CAN bus enters a hidden state to prevent network congestion
caused by application failure on pin TXD. The TXD rising edge signal resets the

dominant timeout protection.
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TXD fault stuck dominant: example PCB Fault is repaired & transmission
failure or bad software f capability restored
TXD - —
(driver) trxo_oto : Driver disabled freeing bus for other nodes
rya
rdd
Normal CAN Bus would be “stuck dominant” blocking communication for the
communication whole network but TXD DTO prevents this and frees the bus for
i communication after the time trxp_oro.
CAN P
Bus — trxp_pro > Z
Signal -
Communication from Communication from
other bus node(s) T repaired node ?
rya
RXD o
(receiver)
Communication from Communication from Communication from
local node other bus node(s) repaired local node

Figure 7 Sequence of explicit timeout protection
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