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5-V CAN TRA

NSCEIVER

WITH 1/0 LEVEL SHIFTING AND LOW-POWER MODE SUPPLY OPTIMIZATION

FEATURES

A

Qualified for Automotive Applications

Meets or Exceeds the Requirements of
ISO 11898

GIFT/ICT Compliant

ESD Protection up to +12 kV (Human-Body
Model) on Bus Pins

Level Adapting I/O Voltage Range to Support
MCUs With Digital I/0s From 3 V to 5.25 V

Low-Power Standby Mode <15 pA max
— SN65HVDA540: No Wake Up

— SN65HVDA541: Wake Up Powered By V|
Supply So Ve (5 V) Supply May Be Shut
Down to Save System Power

High Electromagnetic Immunity (EMI)

Low Electromagnetic Emissions (EME)
Protection

— Undervoltage Protection on Vg and V¢
— Bus-Fault Protection of —27 V to 40 V

— Dominant Time-Out Function

— Thermal Shutdown Protection

— Power-Up/Down Glitch-Free Bus Inputs and
Outputs

APPLICATIONS

» SAE J2284 High-Speed CAN for Automotive
Applications

 SAE J1939 Standard Data Bus Interface
» [|SO 11783 Standard Data Bus Interface
« NMEA 2000 Standard Data Bus Interface

DESCRIPTION

The SN65HVDA540/SN65HVDA541  meets  or
exceeds the specifications of the ISO 11898 standard
for use in applications employing a Controller Area
Network (CAN). The device is qualified for use in
automotive applications.

As a CAN transceiver, this device provides differential
transmit capability to the bus and differential receive
capability to a CAN controller at signaling rates up to
1 megabit per second (Mbps)™.

Designed for operation in especially harsh
environments, the SN65HVDA540/SN65HVDAS541
features cross-wire, bus over voltage, loss of ground
protection, over temperature thermal shut down
protection, and a wide common-mode range.

M)

The signaling rate of a line is the number of voltage
transitions that are made per second, expressed in the units
bps (bits per second).
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Please be aware that an important notice concerning availabilit

y, standard warranty, and use in critical applications of Texas

Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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A These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘f ‘\ during storage or handling to prevent electrostatic damage to the MOS gates.

DESCRIPTION (CONTINUED)

The SN65HVDA540/SN65HVDA541 has an I/O supply voltage input pin (Vo , pin 5) to ratiometrically level shift
the digital logic input and output levels with repsect to Vo for compatibility with protocol controllers having 1/0
supply voltages between 3 V and 5.25 V. The Vg supply also powers the low-power bus monitor and wake-up
receiver of the SN65HVDAS541 allowing the 5 V (V) supply to be switched off for additional power savings at
the system level during standby mode for either the SN65HVDA540 or SN65HVDAS41. The 5 V (Vcc) supply
needs to be reactivated by the local protocol controller at any time to resume high speed operation if it has been
turned off for low-power standby operation. Both of the supply pins have undervoltage detection which place the
device in standby mode to protect the bus during an undervoltage event on either the V¢ or V| supply pins. If
V\o is undervoltage the RXD pin is 3-statedn and the device does not pass any wake-up signals from the bus to
the RXD pin.

STB (pin 8) provides for two different modes of operation: normal mode or low-power standby mode. The normal
mode of operation is selected by applying a low logic level to STB. If a high logic level is applied to STB, the
device enters standby mode (see Figure 1 and Figure 34). In standby mode, the SN65HVDA541 provides a
wake-up receiver and monitor that remains active supplied via the Vg pin so that V¢ may be removed allowing
a system level reduction in standby current. A dominant signal on the bus longer than the wake-up signal time
(tsus) is passed to the receiver output (RXD, pin 4) by the wake-up bus monitor circuit. The local protocol
controller may then return the device to normal mode when the system needs to transmit or fully monitor the
messages on the bus. If the bus has a fault condition where it is stuck dominant while the SN65HVDA541 is
placed into standby mode, the device locks out the wake-up receiver output to RXD until the fault has been
removed to prevent false wake-up signals in the system. Because the SN65HVDA540 does not have a
low-power bus monitor and wake-up receiver, it provides a logic high output (recessive) on RXD while in standby
mode.

STB Standby Mode, STB = High

Bus V,,

:‘7 tBUS": 4’:<tBUS:‘7 4’:<tBUS:‘7 :‘7 tBUS": 4’:<tBUS:‘7

RXD I—

Figure 1. SN65HVDA541 Entering Standby Mode With Bus Recessive Condition
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Figure 2. SN65HVDA541 Entering Standby Mode With Bus Dominant Condition

A dominant time-out circuit prevents the driver from blocking network communication in event of a hardware or
software failure. The dominant time out circuit is triggered by a falling edge on TXD (pin 1). If no rising edge is
seen before the time-out constant of the circuit expires, the driver is disabled. The circuit is reset by the next
rising edge on TXD.
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D (SOIC-8) PACKAGE

TOP VIEW
TXD [+ s 1]STB
GND[T]>2 7. T_] CANH
Ve [1T] 8 6 [ ] CANL
RXD[] 4 s TV,
TERMINAL FUNCTIONS
TERMINAL
TYPE DESCRIPTION
NAME NO.
TXD 1 | CAN transmit data input (low for dominant bus state, high for recessive bus state)
GND 2 GND Ground connection
Vee 3 Supply Transceiver 5-V supply voltage
RXD 4 (0] CAN receive data output (low in dominant bus state, high in recessive bus state)
Vio 5 Supply Transceiver logic-level supply voltage
CANL 6 I/0 Low-level CAN bus line
CANH 7 I/0 High-level CAN bus line
STB 8 | Standby mode select pin (active high)
ORDERING INFORMATION®™
Ta PACKAGE®? ORDERABLE PART NUMBER TOP-SIDE MARKING
SN65HVDA540QDR A540Q
—40°C to 125°C SOIC-D Reel of 2500
SN65HVDA541QDR A541Q

(1) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl
web site at www-ir.com.
(2) Package drawings, thermal data, and symbolization are available at [vww.fi.com/packagind.

ABSOLUTE MAXIMUM RATINGS™"®

1.1 | Vee Supply voltage range -03Vto6V

1.2 | Vo 1/0 supply voltage range -03Vto6V

1.3 Voltage range at bus terminals (CANH, CANL) —27Vto40V

1.4 |lo Receiver output current 20 mA

1.5 |V, Voltage input range (TXD, STB) -03Vto6VandV,£V,g+03V
1.6 | Ty Operating virtual-junction temperature range —40°C to 150°C

1.7 | TLeap Lead temperature (soldering, 10 seconds) 260°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) All voltage values, except differential I/O bus voltages, are with respect to network ground terminal.
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ELECTROSTATIC DISCHARGE PROTECTION

PARAMETER TEST CONDITIONS VALUE
2.1 . Bus terminals (CANH, CANL) and GND® 12 kV
Human-Body Model (" -
2.2 L All pins 4 kV
Electrostatic discharge . 3 .
2.3 Charged-Device Model ©) All pins +1 kV
2.4 Machine Model ) 200 V

Tested in accordance JEDEC Standard 22, Test Method A114-E
Test method based upon JEDEC Standard 22 Test Method A114-E, CANH and CANL bus pins stressed with respect to each other and

GND.

Tested in accordance JEDEC Standard 22, Test Method C101
Tested in accordance JEDEC Standard 22, Test Method A115-A

RECOMMENDED OPERATING CONDITIONS

MIN MAX| UNIT
3.1 | Vee Supply voltage 4.75 5.25 \
3.2 | Vo I/0 supply voltage 3 5.25 \
3.3 |ViorV Voltage at any bus terminal (separately or common mode) -12 12 \
34 |V High-level input voltage TXD, STB 0.7 x Vo Vio \
35 |V Low-level input voltage TXD, STB 0 0.3 x Vo \
3.6 |Vp Differential input voltage, bus Between CANH and CANL -6 6 \
3.7 |lon High-level output current RXD -2 mA
3.8 |loL Low-level output current RXD 2 mA
3.9 |Ta Operating ambient free-air temperature | See Thermal Characteristics table -40 125 °C
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SUPPLY CHARACTERISTICS
over recommended operating conditions, T; = —40°C to 150°C (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP() MAX| UNIT
STB at Vio, Voc =5.25 V,
4.1 Standby mode Vio = 3V, TXD at Vo @ 5/ pA
Normal mode:
42 |lcc 5-V supply current Dominant TXD at 0 V, 60-Q load, STB at 0 V 50 70 .
m
Normal mode:
4.3 Recessive TXD at V|p, No load, STB at 0 V 6 10
STB at Vig, Vec=5.25Vor0V,
4.4 Standby mode RXD floating, TXD at Vio 7 15
I I/O supply current A
w5 | oo or | STBAOV: VeS8 oo
dominant) 9 10
Undervoltage detection on V¢ for forced
46 | UVvce standby mode 3.6 v
Hystersis voltage for undervoltage
4.7 | Vhysuvveo) detection on UVy¢ for standby mode 200 mv
Undervoltage detection on Vg for
48 Ui forced standby mode 2.5 v
Hystersis voltage for undervoltage
4.9 | Vhyswuwio) detection on UVy, o for forced standby 100 mV
mode

(1) All typical values are at 25°C and supply voltages of Vo =5V and Vi = 3.3 V.
(2) The Vg supply is not needed during standby mode so in the applicaiton Igc in standby mode may be zero. If the V¢ supply remains,
then Igc is per specification with Vggc.

DEVICE SWITCHING CHARACTERISTICS

over recommended operating conditions, T; = —40°C to 150°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP™ MAX| UNIT
5.1 t4(LOOP1) rTec::t(a;IsIsci)\?‘g)tc(i)e(ljle)):],1 ﬁwg\r/ﬁr input to receiver output, 70 230
— - Eiqure 71, STB at 0 V ns
52 |t Total loop delay, driver input to receiver output, 70 230
. d(LOOP2)  dominant to recessive
(1) All typical values are at 25°C and supply voltages of Voc =5V and Vg = 3.3 V.
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DRIVER ELECTRICAL CHARACTERISTICS

over recommended operating conditions, T; = —40°C to 150°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP™ MAX | UNIT
6.1 Bus output voltage CANH V,=0V,STBat0V, R, =60Q, 2.9 4.5
VO(D) . - V
6.2 (dominant) CANL See Figure J and Figure 4 0.8 1.75
V| = V|o, V|o =3V,STBat0V,
6.3 | Vo) Bus output voltage (recessive) R =60 Q, See and 2 25 3 Vv
STB at Vip, RL =60 Q, B
6.4 | Vo Bus output voltage (standby mode) See Figore and Figared 0.1 0.1 \
V,;=0V,R.=60Q,STBato0V,
6.5 See Eiqure 3, Figure 4, and 1.5 3
Eiaure 3
Vob(p) Differential output voltage (dominant) = \
Vi=0V,R.=45Q,STBat0V,
6.6 See Eiqure 3, Figure 4, and 1.4 3
6.7 Vi=3V,STBat0V,R_=600Q, ~0.012 0.012
" Voo Differential output voltage (recessive) | See and ' ) v
6.8 V,=3V,STBat 0V, No load -0.5 0.05
Output symmetry (dominant or STBat0V, R =60Q,
6.9 |V ’ m 0.9V V 1.1V \%
SYM recessive) (VocanH) + Vo(cany) See ce ce ce
Steady-state common-mode output
6.10 |V, 2 2.5 3 V
OC(ss) voltage STBat0V, R, = 60 Q,
Change in steady-state See
611 |AVoces)  common-mode output voltage 30 mv
6.12 |l High-level input current, TXD input TXD at Vio -2 2| MA
6.13 |l Low-level input current, TXD input TXDatOV -100 -7 MA
3 Veec=0V, Vig =0V,
6.14 | lo(ofr Power-off TXD output current TXD at 5.95 V 1 HA
VCANH =-12V, CANL open, _ N
6.15 See 120 85
6.16 VCANH =12V, CANL open, 0.5 1
' | Short-circuit steady-state output See ' oA
617 0S(ss) current Veant = =12 V, CANH open, i 06
: See :
VCANL =12V, CANH open,
6.18 See 75 120
6.19 |Co Output capacitance See receiver input capacitance
(1) All typical values are at 25°C and supply voltages of Voc =5V and Vg = 3.3 V.
DRIVER SWITCHING CHARACTERISTICS
over recommended operating conditions, T; = —40°C to 150°C (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPM  MAX| UNIT
71 | tpy Propagation delay time, low-to-high level output STB at 0V, See 65 120
7.2 | tpuL Propagation delay time, high-to-low level output STB at 0V, See 50 120
ns
73 |t Differential output signal rise time STB at 0V, See 25
74 |t Differential output signal fall time STB at 0V, See 45
75 |ten Enable time from standby mode to dominant See 10| s
7.6 | tdom) Dominant time out See 300 400 700| us

M

All typical values are at 25°C and supply voltages of Vo =5V and Vg = 3.3 V.
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RECEIVER ELECTRICAL CHARACTERISTICS

over recommended operating conditions, T; = —40°C to 150°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP™ MAX | UNIT
Positive-going input threshold voltage, | STB at 0 V, See
81 |Vim  ormal mode oltage Threshold Tes 800 900 mv
Negative-going input threshold STB at 0V, See
82 |V voltage, normal mode Volfage Threshold Tes 500 650 mv
8.3 | Vhys Hysteresis voltage (Vi1 — Vi12) 100 125 mV
Input threshold voltage, standby mode
84 |V (SNB5HVDAS541 only) STB at Vo 400 1150 mV
85 |Vou High-level output voltage, RXD lo =—2 mA, See 0.8 x Vo \%
86 |VoL Low-level output voltage, RXD lo =2 mA, See 02xVig| V
y . CANH =CANL=5V, Vgcat0V,
8.7 | ot Power-off bus input current Vioat 0V, TXD at 0 V 3| MA
8.8 |loom  Power-off RXD leakage current VecatO0V,Vigat0V,RXD at5.25 V 20| pA
89 |C Input capacitance to ground TXD at Vio, Vipat 3.3V, 13 E
) ! (CANH or CANL) V| = 0.4 sin (4E6Tt) + 2.5 V P
. s . TXD at Vi, Vio =3.3V,
8.10 |Cp Differential input capacitance V, = 0.4 sin(4E67t) 6 pF
8.11 |Rp Differential input resistance TXD at Vio, Vio=3.3V,STBat0 Vv 29 80| kQ
8.12 | RN Input resistance (CANH or CANL) TXD at Vip, Vip=3.3V,STBat0 Vv 14.5 25 40| kQ
Input resistance matching
8.13 |R V =V, -3 0 3| %
™ [1 = (RincannyRincan)] x 100% (CANH) = ¥(CANL)
(1) All typical values are at 25°C and supply voltages of Vo =5V and Vi = 3.3 V.
RECEIVER SWITCHING CHARACTERISTICS
over recommended operating conditions, T; = —40°C to 150°C (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPM MAX| UNIT
9.1 |[tpH Propagation delay time, low-to-high-level output 85 150| ns
9.2 |t Propagation delay time, high-to-low-level output 55 130 ns
o pgl . y. 9 P STBat 0V, See Fiqure 4
93 |t Output signal rise time 8 ns
94 |t Output signal fall time 8 ns
Dominant time required on bus for wake-up from -
95 18US  gtandby (SNB5HVDA54 only) STB at Vio, See 1.5 5/ bs
Recessive time on the bus to clear the standby
9.6 |tcLear mMode receiver output (RXD) if standby mode is 1.5 5| s
entered while bus is dominant (SN65HVDA541 only)
(1) All typical values are at 25°C and supply voltages of Voc =5V and Vg = 3.3 V.
STB PIN CHARACTERISTICS
over recommended operating conditions, T, = —40°C to 150°C (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPM MAX| UNIT
101 | Iy High-level input current STB at Vo 15 A
10.2 | I Low-level input current STBatOV —20 H
(1) All typical values are at 25°C and supply voltages of Vo =5V and Vg = 3.3 V.
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THERMAL CHARACTERISTICS

over recommended operating conditions, T; = —40°C to 150°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
1.1 o Junction-to-air thermal Low-K thermal resistance ® 140 oW
112 | A resistance " High-K thermal resistance® 109
Junction-to-board thermal o
11.3 |0 resistance 50 C/W
Junction-to-case thermal o
114 18 rgsistlance 56 cw
Vec=5V, Vip=3.3V, T;=27°C, R. = 60 Q,
15 STB at 0 V, Input to TXD at 500 kHz, 112
’ 50% duty cycle square wave,
P Average power dissipation C_ at RXD = 15 pF mwW
Vee =55V, Vig=3.3V, Ty = 130°C,
11.6 R =45Q, STB at 0 V, Input to TXD at 500 kHz, 170
50% duty cycle square wave, C; at RXD = 15 pF
11.7 Thermal shutdown temperature 185 °C

(1)
@)

The junction temperature (T,) is calculated using the following Ty = Ta + (Pp x 6ya)
Tested in accordance with the Low-K (EIA/JESD51-3) or High-K (EIA/JESD51-7) thermal metric definitions for leaded surface-mount

packages.
OPERATING MODE SELECTION
Vee Vio sTB(" BUS STATE RXD STATE
Vee 2 UVyee Vio 2 UVyo L Normal Mode Mirrors bus state
Vee 2 UVyee Vio 2 UVyo H Standby Mode Mirrors bus state via wake-up filter @)
Vee £ UVyee Vio 2 UVypo X Standby Mode (Forced) Mirrors bus state via wake-up filter @)
Vee = UVyee Vio € UVyio X Standby Mode (Forced)® 3-state

H = high level, L = low level, X = irrelevant
SN65HVDAS541 only. SN65HVDAS540 RXD state is recessive.
When Vg is undervoltage, the device is forced into standby mode with respect to the CAN bus since there is not a valid digitial
reference to determine the digital I/0 states or power the wake-up receiver.
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FUNCTION TABLES
DRIVER
INPUTS OUTPUTS
BUS STATE
TXDM sTB™M CANH(® CANL™
L L H L DOMINANT
H L z z RECESSIVE
Open L z z RECESSIVE
X H or Open Y Y RECESSIVE
(1) H = high level, L = low level, X = irrelevant, ? = indeterminate, Y = weak pull down to GND, Z = high impedance
RECEIVER
V?DIZF\EE:E\NNTI-III)\E 'V":ZXL‘B sTB™ OUTPUT RXD(™ BUS STATE
X H or Open SN65HVDA540? H X
Vip21.15V SN65HVDA541®) L DOMINANT
04V<Vp<115V ? ?
Vip<04V H RECESSIVE
Vip209V L L DOMINANT
05V<Vp<09V L ? ?
Vip<05V L H RECESSIVE
Open X H RECESSIVE

(1)

H = high level, L = low level, X = irrelevant, ? = indeterminate, Y = weak pull down to GND, Z = high impedance

conditions shown in Eigure 1] and Eigure 3.

PARAMETER MEASUREMENT INFORMATION

IO(CANH)
ACA

VO(CANH) + YO(CANL)
2

—
+ locany) 1

VO(CA‘«NL)

>

Figure 3. Driver Voltage, Current, and Test Definition

Dominant

——— =35V — Vocann)

Recessive

=25V

———=15V — Vorcan)

Figure 4. Bus Logic-State Voltage Definitions

While STB is high (standby mode) the RXD output of the SN65HVDAS540 is always high (recessive) because it has no wake-up receiver
While STB is high (standby mode) the RXD output of the SN65HVDAS541 functions according to the levels above and the wake-up
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PARAMETER MEASUREMENT INFORMATION (continued)

)
CANH 330 Q x1%

TXD
ov
-2V =V, =<7V
STB
CANL " 3300 +1%
Figure 5. Driver Vgop Test Circuit
CANH Vio
T Vi X Vior2 f Viol2
| = —— oV
Vo tpLy — > tpHL *—J
C, =100 pF | - +—— Vop)
(see Note B) 09V — 90% - — ‘
Vo | | 0.5V
P LT Vo)
(See Note A) CANL t, »‘ e tr —9 f
A. The input pulse is supplied by a generator having the following characteristics: PRR < 125 kHz, 50% duty cycle,
t.<6ns, ;<6 ns, Zo="50 Q.
B. C, includes instrumentation and fixture capacitance within £20%.
Figure 6. Driver Test Circuit and Voltage Waveforms
CANH
V| (CANH) RXD
<4+— o
Vic = Vi (canH) ; Vi can) T
Vo
vicany 4| CANL |
Figure 7. Receiver Voltage and Current Definitions
CANH 3.5V
2 | 2V | 2.4V
v RXD ¢— 1, ‘ F———— 1.5V
tpLy —e! tpy 14
(See Note A) AN C. =15 pF = 20% 0.7 Vig1 [ Ve
1.5V STB (See Note B) Vo Vo -£Vio 0.3Vio
0% VoL
t ¥ [
A. The input pulse is supplied by a generator having the following characteristics: PRR < 125 kHz, 50% duty cycle,
t.<6ns, ;<6 ns, Zo="50 Q.
B. C. includes instrumentation and fixture capacitance within £20%.
Figure 8. Receiver Test Circuit and Voltage Waveforms
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Differential Input Voltage Threshold Test

_ | 15pF=20%

INPUT OUTPUT
VcanH Veano [Vipl R
111V 12V 900 mV L
12V 1.1V 900 mV L
6V 12V 6V L Vo
12V 6V 6V L
115V 12V 500 mV H
12V 1.5V 500 mV H
12V -5V 6V H Vou
6V 12V 6V H
Open Open X H
CANH Vio
CL +1% | — oV
CANL } T
e Vo

A.  C_ =100 pF includes instrumentation and fixture capacitance within £20%.
B. All V,input pulses are from 0 V to V|g and supplied by a generator having the following characteristics: t, or t; < 6 ns.

Pulse Repetition Rate (PRR) = 25 kHz, 50% duty cycle.
Figure 9. t., Test Circuit and Waveforms

‘ CANH
O
V' VO(CANH) + VO{CANL) Voc(ss)
Voc = 2 {
+ voc /[ -
VO(CANH) F
VO(CANL) l
v

A. Al V| input pulses are from 0 V to V| and supplied by a generator having the following characteristics: t; or t < 6 ns.
Pulse Repetition Rate (PRR) = 125 kHz, 50% duty cycle.

Figure 10. Common-Mode Output Voltage Test and Waveforms
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DUT
—————= 7
| | _ CANH — Vio
| | l TXD Input  +— 50% -—
v, _TXD I c 60 Q |
| | | T L < £1% | '
Y 2—F—N
O ® oop:. !
sT8 | : CANL '
| | RXD Output 50%
RXD | |
i |
¥ | |
o—
Vo L - __ ]

_ | 15pF£20%

A. C_ =100 pF includes instrumentation and fixture capacitance within +20%.

B. All V,input pulses are from 0 V to V|g and supplied by a generator having the following characteristics: t, or t; < 6 ns.
Pulse Repetition Rate (PRR) = 125 kHz, 50% duty cycle.

Figure 11. t oop) Test Circuit and Waveform

ISR U

Vob

CANH

RL =60 Q CL
(See Note A)

]

(See Note B)

TB
s CANL

A. Cp_ =100 pF includes instrumentation and fixture capacitance within £20%.

B. All V,input pulses are from 0 V to V|g and supplied by a generator having the following characteristics: t, or t; < 6 ns.
Pulse Repetition Rate (PRR) = 500 Hz, 50% duty cycle.

Figure 12. Dominant Time-Out Test Circuit and Waveforms

I llos(ss)l
|
PELCE |
TXD
O
0VorVppo 12V
@ -12 Vor12V
12V
Figure 13. Driver Short-Circuit Current Test and Waveforms
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(see Note B)

C. 0.7 us —¢—p — tous —>
(see Note A) J; Vo

A. C_ =15 pF and includes instrumentation and fixture capacitance within £20%.

B. For V, bit width £ 0.7 ps, Vg = Vou. For V| bit width =5 ps, Vg = VL. V, input pulses are supplied from a generator
with the following characteristics: t/t; < 6 ns.

Figure 14. tgys Test Circuit and Waveforms

CANH
[ —0
TXD
Vi
VSVM = VO(CANH) + VO(CANL)

V ANH;

VOIANL) oi ’
v

A. Al V| input pulses are from 0 V to V| and supplied by a generator having the following characteristics: t/t < 6 ns,
Pulse Repetition Rate (PRR) = 250 kHz, 50% duty cycle.

Figure 15. Driver Output Symmetry Test Circuit

v, - ——— 35V
CANH Vv, 265V | \
Vv, ( [ [ 15V
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Equivalent Input and Output Schematic Diagrams

TXD Input RXD Output
VIO -
7V|o
4.3 kQ v 15 Q
Input - Output
6V J 6V
CANH Input CANL Input

7Vcc
10 kQ
20 kQ a
Input
¢
\_/

STB Input
Vi

4.3 kQ
Input -

6V

# ‘ CANH

CANH and CANL Outputs

CANL

14
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APPLICATION INFORMATION

VBA'I'I'ERY VCORE

VSUP VOUT
) 1V

3.3-V Voltage Vo 5 ; lI‘CANH -

Regulator STB >
(e.g.,gPSxxxx) Veone Portx ¢ 8

MCU SN65HVDA540
(e.g.,TMS470) CAN Transceiver
RXD
RXD 4 /j;

V. Vour & CANL

SuP out TXD TXD 1 3 2 6 t

5-V Voltage
Regulator /J7
(e.g., TPSxxxx)

Figure 16. Typical Application Using 3.3 V I/O voltage level
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (4/5)
(6)
SN65HVDA540QDR ACTIVE SoIC D 8 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 A540Q

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. TI may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF SN65HVDA540 :
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o Automotive: SN65HVDA540-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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PACKAGE OUTLINE

DO008A SOIC - 1.75 mm max height
SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\

re——— 228-.244 TYP
1580-6.1°] [ T.004 0.1[C]
PIN 1 ID AREA
6X|.050

. [1.27) —TT—

1=-—- |

—— %‘

.189-.197
[4.81.5.00] 150 |
NOTE 3 [3.81]

] [

4X (0°-15°) |

4[] === ‘

L\ J 5 T — |
8X.012-.020 k

3.81-3.98
[NOTE4] (@ [.010[0.25l0 [C[A[B] [1.75]

‘\‘_ Vs

\_./

[ i } \1 005-010 TYP
: / [0.13-0.25]
4X (0°-15°) ﬂ~/ \F

SEE DETAIL A
.010
[0.25]
/ —
o a&’j t .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(.041) f=— TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

—_

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.
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EXAMPLE BOARD LAYOUT
DO008A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55]
SYMM SEE
] ¢ DETAILS

SYMM
¢

—E13 (I
! ! (R.002 ) TYP
—=3 (1)s b

6X (.050 ) | |

1.27
271 I — (i§14~’>i) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK:
METAL /OPENING OPENlNG\ g”g[ééé’m%i

EXPOSED

I
I
I
METAL EXPOSED/‘\,,. ,,,,,,,,,,, 2
4 L METAL J
.0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND

NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DO008A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

[1.58] SYMM

SYMM
¢

— iy
\ \ (R.002 ) TYP

; (15 e

6X (.050 ) — ! !

[1.27]
L4444447(21m

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

T

4214825/C 02/2019

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third
party intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims,
damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (www.ti.com/legal/termsofsale.html) or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2020, Texas Instruments Incorporated
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