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Features

@®Powered by a 3.3V single supply

@ Complies with ISO 11898-2 standard
Low-power alternative to PCA82C250 package
@ Bus pin electrostatic discharge (ESD)
protection exceeds + 16kV human body model
(HBM)

High input impedance, allowing up to 120
nodes to be connected on a single bus

@® Adjustable driver transition time, capable of
improving radiation performance

— SN65VD230 and SN65HVD231

® SN65HVD230: Low-current standby mode

— 370 (typical)

® SN65HVD231: Ultra-low-current sleep mode
— 40nA (typical)

@ Designed for data rates to 1IMbps"

® Thermal shutdown protection

® Open-circuit fault-safe design

® Glitch-free power-up and power-down
protection for hotswap applications

Applications

® Industrial automation, control, sensors and drivesystems

@® Motor and robot control
® Building and temperature control (HVAC)

@® Telecommunications and base station control and status
@ Controller Area Network (CAN) bus standards, such as

CANopen, DeviceNet and CAN Kingdom
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Description

The SN65HVD230, SN65HVD231, and SN65HVD23 controller area network (CAN) transceivers
comply with the ISO 11898-2 high-speed CAN physical layer standard (transceiver) specification.
These devices are designed for applications with data rates up to 1Mbps and include many
protection features to provide robustness for the device and the CAN network. The SN65HVD23x
ceivers are designed to be used with 3.3V py Ps, MCUs, and DSPs from Texas Instruments (TI) that
have CAN controllers or equivalent protocol controllers. devices are intended for use in
applications that use the CAN serial communication physical layer according to the 1SO 11898
standard.

These devices can operate in extremely harsh environments and feature characteristics such as
short-circuit protection, ground fault and overvoltage protection overheat protection, and a
wide common-mode operating range.

CAN transceivers are CAN physical layer devices used to connect single-ended host CAN
protocol controllers to differential CAN buses industrial, building automation, and automotive
applications.

These devices operate on the bus within a common-mode voltage range of -2V to 7V and can
withstand + 25 common-mode transient voltages.

SN65HVD230 and SN65HVD231 provide three different operating modes via the RS pin (pin 8
high-speed mode, slew-rate control mode, and low-power mode. Grounding the RS pin selects
the high-speed operating mode, which allows the transmitter output transistors to on and off as
fast as possible with no restrictions on the rise and fall slew rates. Additionally, the rise and fall
slew rates can be adjusted by connecting a resistor in series between RS pin and ground. The
slew rate will be proportional to the output current of the pin. When theresistance is 10kQ , the
device's slew rate is approximatelyl5V/p s; when the resistance is 100kQ , the device's slew rate
is approximately 2V/u s. For more information please refer to the application information.If a
logic high level is applied to the RS pin, the SN65HVD230 enters a low-current standby mode
(listen-only). In this mode, the driver is turned off, while the receiver remains operational.
Compared to normal mode, this mode has lower power consumption while still allowing the
CAN to monitor bus activity to determine whether the transceiver should return to normal mode
or slew-rate control mode. When the device needs to send a message to the bus or receives a
bus while in standby mode that requires it to be ready to send again, the host controller (MCU,
DSP) will restore the device to transmit mode (high-speed mode or slewrate control mode).
The difference between the SN65HVD230 and SN65HVD231 is that when a logic high level is
applied to RS pin, both the driver and receiver in the SN65HVD231 are turned off. In this sleep
mode, the device will be unable to communicate with the. The device will remain in sleep mode
until it is reactivated by applying a logic low level to the RS pin.
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I
Pin Functions
PIN
TYPE DESCRIPTION
NAME NO.
D 1 | CAN transmit data input (LOW for dominant and HIGH for recessive bus states), also called TXD, driver
input
GND 2 GND Ground connection
Vee 3 Supply | Transceiver 3.3V supply voltage
R 4 o CAN receive data output (LOW for dominant and HIGH for recessive bus states), also called RXD, receiver
output
Vet 5 (0] SNB65HVD230 and SN65HVD231: V. / 2 reference output pin
NC NC SN65HVD232: No Connect
CANL 6 1o Low level CAN bus line
CANH 7 o] High level CAN bus line
R | SNB65HVD230 and SNE65HVD231: Mode select pin: strong pull down to GND = high speed mode, strong
5 8 pull up to V¢ = low power mode, 10kQ) to 100kQ2 pull down to GND = slope control mode
NC I SN65HVD232: No Connect

8 Specifications

8.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted) (@

MIN MAX UNIT

Supply voltage, Ve -0.3 6 \%
Voltage at any bus terminal (CANH or CANL) -4 16 vV
Voltage input, transient pulse, CANH and CANL, through 100 Q (see Figure 24) -25 25 \%
Digital Input and Qutput voltage, V, (D or R) 0.5 Vee + 0.5 \%
Receiver output current, g -11 11 mA
Continuous total power dissipation See Thermal Information

Storage temperature, T g —40 85 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under Recommended Operating
Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) Al voltage values, except differential I/O bus voltages, are with respect to network ground terminal.

WWW.SZTDBDT.COM



ARUNA=

Tudi Semiconductor

8.2 ESD Ratings

VALUE UNIT
Hunaa)n body model (HBM), per ANSI/ESDA/JEDEC JS- | CANH, CANL and GND +16000
Electrostatic 001 :
VEsD)  gischarge Al pins +4000 \%
Charged-device model (CDM), per JEDEC specification JESD22-C101 @ +1000

(1) JEDEC document JEP 155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

8.3 Recommended Operating Conditions

MIN NOM MAX | UNIT
Supply voltage, Vcc 3 36| V
Voltage at any bus terminal (common mode) V¢ 20 7|V
Voltage at any bus terminal (separately) V, -25 75| V
High-level input voltage, V4 D, R 2 \
Low-level input voltage, V). D, R 08| V
Differential input voltage, Vp (see Figure 22) -6 6| V
Input voltage, Vrs) 0 Veo| V
Input voltage for standby or sleep, V(gg 0.75 Vee Veel| V
Wave-shaping resistance, Rs 0 100 | kQ
‘ Driver —40
High-level output current, loy - mA
Receiver -8
Driver 48
Low-level output current, lo, : mA
Receiver 8
Thermal shutdown temperature 165
Thermal shutdown hysteresis 10 56
Operating free-air temperature, Ta —40 85

(1) The algebraic convention, in which the least positive (most negative) limit is designated as minimum is used in this data sheet.

8.4 Thermal Information

SN65HVD230 | SN65HVD231 | SN65HVD232
THERMAL METRIC(" D UNIT
8 PINS

Raua Junction-to-ambient thermal resistance 76.8 101.5 101.5 °C/IW

Rauctop) Junction-to-case (top) thermal resistance 334 43.3 43.3 °C/W

Roe Junction-to-board thermal resistance 15.3 422 42.4 °CIW

WIT Junction-to-top characterization parameter 14 4.8 4.8 °C/IW

VB Junction-to-board characterization parameter 14.9 41.8 41.8 °C/IW

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

report.
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8.5 Electrical Characteristics: Driver
over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYPY) MAX| UNIT
V=0V, CANH 2.45 Vee
Vou Dominant See Figure 18 and ANL 12
Bus output Figure 20 G s L
voltage V=3V, CANH 23
VoL Recessive See Figure 18 and
Figure 20 CANL 2.3
) Vi=0V, See Figure 18 1.5 2 3
VOD(D) Dominant ” \%
Differential V=0V, See Figure 19 12 2 3
output voltage ) V=3V, See Figure 18 -120 0 12 mV
Vop(r) Recessive
V=3V, No load -0.5 -0.2 0.05 Y
™ High-level input current Vi=2V -30 pA
I Low-level input current V=08V -30 pA
. . VCANH =2V —250 250
los Short-circuit output current mA
VCANL =7V -250 250
Co Output capacitance See receiver
Standby SNB5HVD230 | V(rs) = Vee 370 600 "
| Supply Sleep SN65HVD231 V(Rs) =V, D at Ve 0.04 1
e current | Dominant Vi=0V,  Noload Dominant 10 17
All devices - : mA
Recessive V| = Vee, No load Recessive 10 17
(1) All typical values are at 26°C and with a 3.3-V supply.
8.6 Electrical Characteristics: Receiver
over recommended operating conditions (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP™ MAX | UNIT
Vir+ Positive-going input threshold voltage 750 900| mV
. o See Table 1
Vir-  Negative-going input threshold voltage 500 650 -
Viys Hysteresis voltage (Vir+ — V1) 100
Von  High-level output voltage -6V <Vp<500mV, lp=-8 mA, See Figure 22 2.4 Vv
VoL  Low-level output voltage 900 MV = Vp 26V, Ig=8mA, See Figure 22 0.4
Viu=7V 100 250 A
Viu=7V, Vee=0V i 100 350
| Bus input current I e gtﬁer {;‘p“‘ at iV
Vin=-2V =3 -200 -30
Vig=-2V, Vec=0V -100 -20
. . Pin-tO-grOUnd, V(D) =3 V,
C CANH, CANL input capacitance V, = 0.4 Sin(4E6mt) + 0.5 V 32 pF
‘ . il ; Pin-to-pin, Vip) =3V,
Cpir Differential input capacitance V, = 0.4 sin(4E6mt) + 0.5 V 16 pF
Rpis  Differential input resistance Pin-to-pin, V=3V 40 70 100 kQ
Ry CANH, CANL input resistance 20 35 50| kQ
lcc  Supply current See driver

(1) All typical values are at 25°C and with a 3.3-V supply.
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8.7 Switching Characteristics: Driver
over recommended operating conditions (unless otherwise noted)

TEST
PARAMETER CONDITIONS MIN TYP MAX| UNIT
SN65HVD230 AND SN65HVD231
_ . ‘ Ve =0V 35 85
P Elrjct)gjtgatron delay time, low-to-high-level Rs with 10 kQ to ground 70 125 ns
Rg with 100 kQ to ground 500 870
Viry =0V 70 120
Rsi Elzct)gjtgatlon delay time, high-to-low-level Rs with 10 kQ to ground 130 180 -
Rs with 100 kQ to ground 870 1200
Vs =0V 35
to Pulse skew (to - toLnl) R with 10 kQ to ground Lo =l 60 ns
k(p) PHL = 'PLH s See Figure 21
Rg with 100 kQ to ground 370
t: Differential output signal rise time View = 0V 25 50 100 ns
t Differential output signal fall time Re) 40 55 80| ns
t Differential output signal rise time ) 80 120 160 ns
: : : : Rs with 10 kQ to ground
t Differential output signal fall time 80 125 150 ns
t Differential output signal rise time . 600 800 1200 ns
Rg with 100 kQ to ground
t Differential output signal fall time 600 825 1000 ns
SN65HVD232
touy  Propagation delay time, low-to-high-level output 35 85
toy.  Propagation delay time, high-to-low-level output 70 120
C, = 50 pF,
tkp)  Pulse skew (Jtpyy - top ) Sge Figure 21 35 ns
t Differential output signal rise time 25 50 100
t Differential output signal fall time 40 55 80
8.8 Switching Characteristics: Receiver
over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
toin  Propagation delay time, low-to-high-level output 3 50| ns
teHL Propagation delay time, high-to-low-level output See Figure 23 35 50 ns
tsk(p) Pulse skew (|tpyL - tpLHl) 10 ns
t Output signal rise time : 15 ns

: 5 See Figure 23
t Output signal fall time 15 ns
8.9 Switching Characteristics: Device
over recommended operating conditions (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Viry =0V, See Figure 26 70 115
Total loop delay, driver input to receiver . 3
YLoor1) output, recessive to dominant Rg with 10 kQ to ground, See Figure 26 105 175 ns
Rs with 100 kQ to ground,  See Figure 26 535 920
ViR =0V, See Figure 26 100 135
Total loop delay, driver input to receiver : 2
f1Loor2) output, dominant to recessive Rs with 10 kQ to ground, See Figure 26 155 185 ns
Rs with 100 kQ to ground,  See Figure 26 830 990
WWW.SZTDBDT.COM
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8.10 Device Control-Pin Characteristics
over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP( MAX| UNIT
\?:I':I?SRHVDZSO wake-up time from standby mode 055 15 us
twake) S - See Figure 25
SNB5HVD231 wake-up time from sleep mode
. 3 5 us
with Rg
SuA <l <5 045V 0.55V
Vit Reference output voltage PA < lowren < 5 pA cc SEA
-50 jJA < I(Vref) < 50 ],IA 0.4 VCC 0.6 VCC
l(rs) Input current for high-speed Vigg <1V —450 0 pA

(1) All typical values are at 25°C and with a 3.3-V supply.
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9 Parameter Measurement Information

OVor3V

% f

CANH

:

CANL
Figure 18. Driver Voltage and Current Definitions
I 167 Q
7 vy
ov Vob % 60Q
| 167 Q
—VWV 2 Vg TV
Figure 19. Driver Vgp
Dominant
CANH VoH CANH
Recessive
VoL
CANL Vou CANL
Figure 20. Driver Output Voltage Definitions
WWW.SZTDBDT.COM
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Parameter Measurement Information (continued)
I
A
R, =60 Q C_.=50pF Vo
(see Note B) |
Signal
Generator 50 @
(see Note A) Rs = 0 Q to 100 k2 for SN65HVD230 and SN65HVD231
N/A for SN65HVD232
Input @
Vob(p)
Output
Vob(r)

(e () —» ¢

A. The input pulse is supplied by a generator having the following characteristics: PRR < 500 kHz, 50% duty cycle, t. < 6
ns, ty<6ns, Z, =50 Q.

B. C. includes probe and jig capacitance.

Figure 21. Driver Test Circuit and Voltage Waveforms

I
A A o
Vip j
|
\" +V VcaANH T
_ "CANH ” "CANL
VcanL
Figure 22. Receiver Voltage and Current Definitions
WWW.SZTDBDT.COM
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Parameter Measurement Information (continued)

sigial Output

I

Generator 50 1.5V

(see Note A) i CL=15pF
l (see Note B)

t—» —»

A.  The input pulse is supplied by a generator having the following characteristics: PRR = 500 kHz, 50% duty cycle, t, = 6
ns, tr<6ns, Z,= 50 Q.

B. C.includes probe and jig capacitance.

Figure 23. Receiver Test Circuit and Voltage Waveforms

—O0——

1OUQ§

Pulse Generator,
15 us Duration,
1% Duty Cycle

o

Figure 24. Overvoltage Protection
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Parameter Measurement Information (continued)
Table 1. Receiver Characteristics Over Common Mode With Vg, = 1.2V
Vic Vip VcanH VeanL R OUTPUT
2V 900 mV -1.55V 245V L
7V 900 mV 8.45V 6.55V L "
1V 6V 4V 2V L -
4V 6V 7V 1V L
2V 500 mV .75V 225V H
7V 500 mV 7.25V 6.75V H
1V 6V 2V 4v H Vou
4V 6V 1V 7V H
X X Open Open H
Generator
PRR = 150 kHz -
50% Duty Cycle | '9"at
tn tf< 6 ns enerator
Z,=50Q
Virs) |
|
|
— :‘_ twaKE)
|
R Output
Figure 25. twakg) Test Circuit and Voltage Waveforms
WWW.SZTDBDT.COM
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EEEE—
0010 kQor
100kQ+5% R M~~~ "~ .
AN~ S| DUT I
/% | | CANH
| Y
v D | 60 Q +1%
| o—-
| CANL

I

I I

R T I
N i
15 pF +20% | I

V
R

A 50% 50%

tLoorz) - 'I b F:— tLoop1)

— Vou
Vo 50%]v_50%y\_/_
——— VoL

A. AllV, input pulses are supplied by a generator having the following characteristics: t, or t; = 6 ns, Pulse Repetition
Rate (PRR) = 125 kHz, 50% duty cycle.

Figure 26. t_oop) Test Circuit and Voltage Waveforms

WWW.SZTDBDT.COM
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CANH and CANL Inputs

Input

CANH and CANL Outputs

4 16V

«‘ 20V

— Vee

D Input
100 kQ
1kQ
Input —
ov ﬁ
R Qutput
Vee
50
Output

_J 9V

Figure 27. Equivalent Input and Output Schematic Diagrams

WWW.SZTDBDT.COM

14

23



ARUNA=

Tudi Semiconductor

)
10 Detailed Description

10.1 Overview

ISO 11898 family of standards are the international standard for high speed serial communication using the
controller area network (CAN) bus protocol and physical layers (transceivers). It supports multimaster operation,
real time control, programmable data rates up to 1 Mbps, and powerful redundant error checking procedures that
provide reliable data transmission. It is suited for networking intelligent devices as well as sensors and actuators
within the rugged electrical environment of a machine chassis or factory floor. The SN65HVD23x family of 3.3 V
CAN ftransceivers implement the lowest layers of the ISO/OSI reference model, the ISO11898-2 standard. This is
the interface with the physical signaling output of the CAN controller of the Texas Instruments pPs, MCUs and
DSPs, such as TMS320Lx240x 3.3 V DSPs, as illustrated in Figure 28.

1SO 11898 Specification Implementation
TMS320Lx2403/6/7
Application Specific Layer 3.3-v
DSP

Logic Link Control

Data-Link
Layer Embedded
Medium Access Control CAN
Controller

Physical Signaling

Physical Physical Medium Attachment
Layer SN65HVD230
Medium Dependent Interface + +
CAN Bus-Line

Figure 28. Layered ISO 11898 Standard Architecture

10.2 Functional Block Diagram

SN65HVD230, SN65HVD231 SN65HVD232
Logic Diagram (Positive Logic) Logic Diagram (Positive Logic)

Vet

4 >—— CANH
CANL

4 T CANH
R 6
& canL

Figure 29. Logic Diagram (Positive Logic)

WWW.SZTDBDT.COM
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10.3 Feature Description

The SN65HVD230/231/232 are pin-compatible (but not functionally identical) with one another and, depending
upon the application, may be used with identical circuit boards.

These transceivers feature single 3.3 V supply operation and standard compatibility with signaling rates up to 1
Mbps, +16 kV HBM ESD protection on the bus pins, thermal shutdown protection, bus fault protection, and open-
circuit receiver failsafe. The fail-safe design of the receiver assures a logic high at the receiver output if the bus
wires become open circuited.

The bus pins are also maintained in a high-impedance state during low V¢ conditions to ensure glitch-free
power-up and power-down bus protection for hot-plugging applications. This high-impedance condition also
means that an unpowered node does not disturb the bus. Transceivers without this feature usually have a very
low output impedance. This results in a high current demand when the transceiver is unpowered, a condition that
could affect the entire bus.

10.3.1 V., Voltage Reference

The Vi pin (pin 5) on the SN65HVD230 and SN65HVD231 is available as a V/2 voltage reference. This pin
can be connected to the common mode point of a split termination to help further stabilize the common mode
voltage of the bus. If the V¢ pin is not used it may be left floating.

10.3.2 Thermal Shutdown

If a high ambient temperature or excessive output currents result in thermal shutdown, the driver will be disabled
and the bus pins become high impedance. During thermal shutdown the D pin to bus transmission path is
blocked and the CAN bus pins are high impedance and biased to a recessive level. Once the thermal shutdown
condition is cleared and the junction temperature drops below the thermal shutdown temperature the driver will
be reactivated and resume normal operation. During a thermal shutdown the receiver to R pin path remains
operational.

10.4 Device Functional Modes

The Rg pin (Pin 8) of the SN65HVD230 and SN65HVD231 provides three different modes of operation: high-
speed mode, slope-control mode, and low-power mode.

10.4.1 High-Speed Mode

The high-speed mode can be selected by applying a logic low to the Rg pin (pin 8). The high-speed mode of
operation is commonly employed in industrial applications. High-speed allows the output to switch as fast as
possible with no internal limitation on the output rise and fall slopes. If the high speed transitions are a concern
for emissions performance slope control mode can be used.

If both high speed mode and the low-power standby mode is to be used in the application, direct connection to a
HP, MCU or DSP general purpose output pin can be used to switch between a logic-low level (< 1.2 V) for high
speed operation, and the logic-high level (> 0.75 V) for standby. Figure 30 shows a typical DSP connection,
and Figure 31 shows the HVD230 driver output signal in high-speed mode on the CAN bus.

® R
GND [] 2 7 [] CANH TMS32::_F2406
Vec U3 6 [ CANL TMS320LF2407
R 4 5 ]Vref

Figure 30. Rg (Pin 8) Connection to a TMS320LF2406/07 for High Speed/Standby Operation

WWW.SZTDBDT.COM
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10.4.2 Slope Control Mode

Electromagnetic compatibility is essential in many applications while still making use of unshielded twisted pair
bus cable to reduce system cost. Slope control mode was added to the SN65HVD230 and SN65HVD231
devices to reduce the electromagnetic interference produced by the rise and fall times of the driver and resulting
harmonics. These rise and fall slopes of the driver outputs can be adjusted by connecting a resistor from Rg (pin
8) to ground or to a logic low voltage, as shown in Figure 32. The slope of the driver output signal is proportional
to the pin's output current. This slope control is implemented with an external resistor value of 10 kQ to achieve a
~15 V/us slew rate, and up to 100 kQ to achieve a ~2.0 V/us slew rate as displayed in Figure 33.

r

10 kQ
to
o s ]Rs "m IOPF6
GND [] 2 7 [] CANH
Vee [l 3 6 [] CANL
R [ 4 5 ]Vref

TMS320LF2406
or
TMS320LF2407

Figure 32. Slope Control/Standby Connection to a DSP

WWW.SZTDBDT.COM
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10.4.3 Standby Mode (Listen Only Mode) of the HVD230

If a logic high (> 0.75 V) is applied to Rg (pin 8) in Figure 30 and Figure 32, the circuit of the SN65HVD230
enters a low-current, /isten only standby mode, during which the driver is switched off and the receiver remains
active. In this listen only state, the transceiver is completely passive to the bus. It makes no difference if a slope
control resistor is in place as shown in Figure 32. The yP can reverse this low-power standby mode when the
rising edge of a dominant state (bus differential voltage > 900 mV typical) occurs on the bus. The pP, sensing
bus activity, reactivates the driver circuit by placing a logic low (< 1.2 V) on Rg (pin 8).

10.4.4 The Babbling ldiot Protection of the HVD230

Occasionally, a runaway CAN controller unintentionally sends messages that completely tie up the bus (what is
referred to in CAN jargon as a babbling idiot). When this occurs, the pP, MCU or DSP can engage the listen-only
standby mode of the transceiver to disable the driver and release the bus, even when access to the CAN
controller has been lost. When the driver circuit is deactivated, its outputs default to a high-impedance state
(recessive).

10.4.5 Sleep Mode of the HVD231

The unique difference between the SN65HVD230 and the SN65HVD231 is that both driver and receiver are
switched off in the SN65HVD231 when a logic high is applied to Rg (pin 8). The device remains in a very low
power-sleep mode until the circuit is reactivated with a logic low applied to Rg (pin 8). While in this sleep mode,
the bus-pins are in a high-impedance state, while the D and R pins default to a logic high.

10.4.6 Summary of Device Operating Modes

Table 2 shows a summary of the operating modes for the SN65HVD230 and SN65HVD231. Please note that the
SN65HVD232 is a basic CAN transceiver has only the normal high speed mode of operation; pins 5 and 8 are no
connection (NC).

WWW.SZTDBDT.COM
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Device Functional Modes (continued)
Table 2. SN65HVD230 and SN65HVD231 Operating Modes

Rg Pin MODE DRIVER RECEIVER RXD Pin
LOW, V(rs) < 1.2V, strong High Speed Mode Enabled (ON) High Enabled (ON) Mirrors Bus State("
pull down to GND Speed

LOW, V(gs) < 1.2V, 10 kQ
to 100 kQ pull down to
GND

Slope Control Mode

Enabled (ON) with
Slope Control

Enabled (ON)

Mirrors Bus State

HIGH, V(gs) > 0.75 Ve | Low Current

SN65HVD230: Standby

Disabled (OFF)

Enabled (ON)

Mirrors Bus State

Mode Mode
SN65HVD231: Sleep Mode Disabled (OFF) High
(1) Mirrors bus state: low if CAN bus is dominant, high if CAN bus is recessive.
Table 3. SN65HVD230 and SN65HVD231 Driver Functions
DRIVER (SN65HVD230, SN65HVD231) ("
OUTPUTS
INPUT D Rs BUS STATE
CANH CANL
L V(rs) < 1.2V (including 10 H L Dominant
kQ to 100 kQ pull down to .
H GND) z pA Recessive
Open X V4 z Recessive
X V(rs) > 0.75 Vo Z z Recessive
(1) H = high level; L = low level; X = irrelevant; ? = indeterminate; Z = high impedance
Table 4. SN65HVD230 Receiver Functions
RECEIVER (SN65HVD230) ("
DIFFERENTIAL INPUTS Rg OUTPUTR
Vipz 0.9V X L
05V<Vp<09V X ?
Vip<05V X H
Open X H
(1) H = high level; L = low level; X = irrelevant; ? = indeterminate
Table 5. SN65HVD231 Receiver Functions
RECEIVER (SN65HVD231) "
DIFFERENTIAL INPUTS Rs OUTPUTR
Vipz 0.9V L
V(rs) < 1.2 V (including 10 kQ to 100 kQ pull
(Rs)
057V SHYip/=10-00 ¥ down to GND) ?
Vip<05V H
X V(Rs) >0.75 Vee H
X 12V< V(Rs) <0.75 Ve ?
Open X H
(1) H = high level; L = low level; X = irrelevant; ? = indeterminate
Table 6. SN65HVD232 Receiver Functions
RECEIVER (SN65HVD232) (1)
DIFFERENTIAL INPUTS OUTPUT R
Vipz 09V L
05V<Vp<09V ?
Vips05V H
Open H
(1) H = high level; L = low level; X = irrelevant; ? = indeterminate
Table 7. SN65HVD232 Driver Functions
DRIVER (SN65HVD232)")
TPUT:
INPUT D OUTPUTS BUS STATE
CANH CANL
L H L Dominant
H z zZ Recessive
Open z z Recessive

Q)

H = high level; L = low level; Z = high impedance

WWW.SZTDBDT.COM
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Termination is typically a 120 Q resistor at each end of the bus. If filtering and stabilization of the common mode
voltage of the bus is desired, then split termination may be used (see Figure 39). Split termination utilizes two
60Q resistors with a capacitor in the middle of these resistors to ground. Split termination improves the
electromagnetic emissions behavior of the network by eliminating fluctuations in the bus common mode voltages
at the start and end of message transmissions.

Care should be taken in the power ratings of the termination resistors used. Typically the worst case condition
would be if the system power supply was shorted across the termination resistance to ground. In most cases the
current flow through the resistor in this condition would be much higher than the transceiver's current limit.

Standard Termination Split Termination

CANH l]] > CANH [I] i >

Rrerm’2
CAN CAN
y R }:_J
Transceiver SE Transceiver c
SPLIT

Rrerm/2 I

CANL T ® > CANL T T _ >

Figure 39. CAN Bus Termination Concepts

11.2.1.2 Loop Propagation Delay

Transceiver loop delay is a measure of the overall device propagation delay, consisting of the delay from the
driver input (D pin) to the differential outputs (CANH and CANL pins), plus the delay from the receiver inputs
(CANH and CANL) to its output (R pin).

12 Power Supply Recommendations

The SN65HVD23x 3.3 V CAN transceivers provide the interface between the 3.3 V pPs, MCUs and DSPs and
the differential bus lines, and are designed to transmit data at signaling rates up to 1 Mbps as defined by the ISO
11898 standard.

To ensure reliable operation at all data rates and supply voltages, the V¢ supply pin of each CAN transceiver
should be decoupled with a 100-nF ceramic capacitor located as close to the V- and GND pins as possible. The
TPS76333 is a linear voltage regulator suitable for supplying the 3.3-V supply.
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Order Number Package Package Quantity Ou:w;;:i:grk
SN65HVD230DR-TUDI SOP8 Tape,Reel,2500 SN65HVD230DR
SN65HVD232DR-TUDI SOP8 Tape,Reel,2500 SN65HVDZ232DR

SN65HVD232QDR-TUDI SOP8 Tape,Reel,2500 SN65HVD232QDR
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1
]
i
)
|
! Dimensions Dimensions
~ A ___ | IS AP In Millimeters In Inches
w | w E' Symbol
{9— ! Min Max Min Max
)
}
, — : A 1.350 1.750 0.053 | 0.069
]
)
) H H H:l H:l A1 0.100 0.250 0.004 0.010
e
‘ A2 1.350 1.550 0.053 0.061
c B 0.330 0.510 0.013 0.020
_v
_r C 0.190 0.250 0.007 0.010
_ -
D 4780 5.000 0.188 0.197
E 3.800 4.000 0.150 0.157
) E1 5.800 6.300 0.228 0.248
. e 1.270TYP 0.050TYP
e B
; ‘ L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
B—> lt— z
= ——— == --—*—
ry 7
< <
Lo\ |
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Important statement:

@ TUDI Semiconductor reserves the right to modify the product manual without prior notice!
Before placing an order, customers need to confirm whether the obtained information is the
latest version and verify the completeness of the relevant information.

@® Any semi-guide product is subject to failure or malfunction under specified conditions. It is
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor
products for system design and whole machine manufacturing.And take the appropriate
safety measures to avoid the potential in the risk of loss of personal injury or loss of property
situation!

@ TUDI Semiconductor products have not been licensed for life support, military, and
aerospace applications,and therefore TUDI Semiconductor is not responsible for any
consequences arising from the use of this product in these areas.

@If any or all TUDI Semiconductor products (including technical data, services) described or
contained in this document are subject to any applicable local export control laws and
regulations, they may not be exported without an export license from the relevant authorities
in accordance with such laws.

@ The specifications of any and all TUDI Semiconductor products described or contained in
this document specify the performance, characteristics, and functionality of said products in
their standalone state, but do not guarantee the performance, characteristics, and
functionality of said products installed in Customer's products or equipment. In order to verify
symptoms and conditions that cannot be evaluated in a standalone device, the Customer
should ultimately evaluate and test the device installed in the Customer's product device.

@ TUDI Semiconductor documentation is only allowed to be copied without any alteration of
the content and with the relevant authorization.TUDI Semiconductor assumes no
responsibility or liability for altered documents.

@ TUDI Semiconductor is committed to becoming the preferred semiconductor brand for
customers, and TUDI Semiconductor will strive to provide customers with better performance
and better quallity products.
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