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Integrated HS-CAN, LIN, LDO and HS Switch TLE 7263E
System Basis Chip

Features

e CAN datatransmission rate up to 1 MBaud

e Window watchdog

o Standard 16-bit SPI-interface

»  Supports pController Stop Mode

* Senseinput and fail-safe output

» Overtemperature and short circuit protection

» Power on and undervoltage reset generator

e High side switch, 150 mA

e 4 Monitoring / wake-up inputs

* Wideinput voltage and wide temperature range
(T yunction: ~40 °C up to 150 °C)

HS CAN Transceiver

e CAN datatransmission rate up to 1 MBaud

* Low power mode management

» Supports seep and receive-only modes

» Buswake-up capability via CAN message

e Excelent EMC performance (very high immunity and
very low emission)

* Buspinsare short circuit proof to ground and battery voltage

LIN Transceiver

e Single-wire transceiver

e Transmission rate up to 20 kBaud

e Compatibleto ISO 9141 (K-L-Line) / LIN specification 1.3 and 2.0
* Very low current consumption in Sleep Mode

» Short circuit proof to GND and battery

Target Data Sheet 4 Rev. 1.37, 2005-15-12
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Dual-Voltage Regulator

» Low-dropout voltage regulator, dual voltage-supply

* V1,150 mA, 5V +2% for external devices, like microcontrollers

e V2,150 mA, 5V 2% for interna CAN module and external devices, like sensors. The
external devices should not use more than 50 mA to ensure a proper operation of the CAN
transmitter. However, this current can not be guaranteed in case of a short circuit on the CAN
lines.

Description

The TLE 7263E is a monolithic integrated circuit in an enhanced power package. The IC is
designed for CAN-LIN gateway applications.

To support these applicationsthe TLE 7263E covers the main smart power functionssuchasHS-
CAN transceiver and LIN transceiver for data transmission, dual low dropout voltage regul ator
(LDO) for external 5V supply, and high-side switch as well as a 16-bit SPI (seria peripheral
interface) to control and monitor the IC. There has also been a window watchdog circuit with a
reset feature, a fail-safe output, a voltage sensing input and a undervoltage reset feature
implemented.

Theintegrated bus transceivers offer low power modesin order to support terminal 15 connected
applicationsaswell asareceive-only mode for software diagnosis functions. A wake-up from the
low power mode is possible via a message on the bus or via the bi level sensitive
monitoring/wake-up inputs. The integrated High-Side switch can also be used to periodically
supply an external wake-up circuitry in the low power mode, by choosing a special function.

The IC isdesigned to withstand the severe conditions of automotive applications.

Target Data Sheet 5 Rev. 1.37, 2005-15-12
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TLE 7263E

GND
XDy
RXDy )y
FSO
WKO
CSN
CLK
DI
DO
STS
RO
RxD
TXDean
GND
CANL
SPLIT
CANH

GND

TLE7263E

DSO 36 - Exposed Pad

cooling tab
(GND)

CAN

Pinnout_7263_SO-36EP

Figurel Pin Configuration (top view)
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Tablel Pin Definitions and Functions
Pin | Symbol |Function

9 MON1, |Monitoring/Wake-Up Inputs; bi level sensitive inputs used to

10 MON2, | monitor signals coming from, for example, an external switch

11 MON3, |panel; also used aswake-up input during cyclic sensing in low

12 MON4 | power modes(MON4 isexempted from “cyclic sense” asthisinput
is permanently active)

8 Vg Power Supply Input; block to GND directly at the IC with
ceramic capacitor; (ferrite recommended for better EM C behavior)

15 Veer Voltage Regulator Output (V1); 5V supply; to stabilize block to
GND with an external capacitor C > 10 pF,
ESR<6Q

16 Ve Voltage Regulator Output (V2); 5V supply; to stabilize block to
GND with an external capacitor Co > 10 pF,
ESR<6Q

32 WKO Wake-Up Event Output; indicates change at monitoring inputs
during SBC Sleep, Stop and Standby Mode; active low

33 FSO Fail Safe Output; to supervise and control critical applications,
high when watchdog is correctly served, low at any reset condition;
active low

26 RO Reset Output; open drain output, integrated pull-up,
active low

13 Sl Sense Comparator Input; for monitoring of external voltages, to
program the detection level connect external voltage divider

17 INT Interrupt Output; to monitor valid sense input condition; input
for enabling the Flash Programming Mode (voltage to be applied
>6V)

5 MTS Master Termination Switch; output used to turn-on the
termination/pull-up resistor of aLIN master

34 RxD_,y |LIN Transceiver Data Output; according to the |ISO 9141 and
LIN specification 1.3 and 2.0; push-pull output; LOW in dominant
State

35 TxD,,y |LIN Transceiver Data I nput; according to 1SO 9141 and
LIN specification 1.3 and 2.0

4 LIN LIN Bus; BusLinefor the LIN interface, according to 1SO 9141
and LIN specification 1.3 and 2.0

Target Data Sheet

7 Rev. 1.37, 2005-15-12
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Tablel Pin Definitions and Functions (cont’ d)
Pin | Symbol |Function

29 Dlgp SPI Data | nput; receivesserial datafrom the control device; serial
data transmitted to DI is a 16-bit control word with the Least
Significant Bit (LSB) transferred first: the input has a pull-down
and requires CMOS logic level inputs; DI will accept data on the
falling edge of CLK-signal

28 DOgp SPI Data Output; thistri-state output transfers diagnosis data to
the control device; the output will remain 3-stated unlessthe device
is selected by alow on Chip-Select-Not (CSN)

30 CLKgy | SPI Clock Input; clock input for shift register; CLK has an
internal pull-down and requires CMOS logic level inputs

31 CSNgy, | SPI Chip Select Not Input; CSN is an active low input; serial
communication is enabled by pulling the CSN terminal low; CSN
input should only be transitioned when CLK islow; CSN has an
internal pull-up and requires CMOS logic level inputs

7 OUTHS | High Side Switch Output; controlled viaSPI, in SBC Sleep Mode
controlled by internal cyclic sense function when selected

24 TXDcan | CAN Transmit Data I nput; integrated pull-up

25 RxD¢can | CAN Receive Data Output

21 SPLIT | CAN Termination Output; to support the recessive voltage level
of the buslines

20 CANH | CAN High Line Output

22 CANL |CAN Low Linelnput

27 STS Send-to-Sleep; to switch the SBC back into low current mode
during cyclic wake

1,3, |GND Ground

2, 6,

14,

18,

19,

23,

36

Target Data Sheet
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TheTLE 7263E incorporatesalot of features, that arelisted in Table 2 below. A short description

of the featuresisgiven in “ Operation Modes’ on Page 11.

Table2 Truth Table of the TLE 7263E
Feature SBC SBC SBC SBC CAN
Active Standby Stop Sleep RxD-only
Mode Mode Mode Mode Mode
Voo, V1,5V ON ON ON OFF ON
Voo, V2,5V ON ON/OFF ON/OFF ON/OFF ON
Reset RO ON ON ON OFF ON
Window Watchdog | ON ON ON/OFF OFF/[ON] |ON
Fail Safe Output ON ON ON OFF ON
Sense input ON ON ON OFF ON
Monitoring pins ON ON ON ON ON
HS-switch ON ON ON OFF ON
HS-cyclic-sense OFF OFF ON ON OFF
16-bit SPI ON ON ON OFF ON
CAN/LIN wake-up | OFF/“Sleep” |ON ON ON OFF
via bus message
CAN Transmit ON/“Sleep” | OFF OFF OFF OFF
CAN Receive ON/“Sleep” | OFF OFF OFF ON
LIN Transmit ON/“Sleep” | OFF OFF OFF ON
LIN Receive ON/“Sleep” | OFF OFF OFF ON
RxD |y L/H activelow |activelow |low L/H
wake-up wake-up
interrupt interrupt
RXDcan L/H activelow |activelow |low L/H
wake-up wake-up
interrupt interrupt
INT output active low activelow |activelow |low active low
early warning | early early early
warning warning warning
WKO output OFF activelow |activelow |low OFF
wake-up wake-up

Target Data Sheet
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Operation Modes

This System Basis Chip (SBC) offers five main operation modes that are controlled via three
mode select bits M S1, MS2 and M S3 withinthe SPI: SBC Active, Standby, Sleep and Stop mode,
as well as CAN Receive-Only mode. After powering-up the SBC, it starts-up in SBC Standby
M ode, waiting for the microcontroller to finish its startup and initialization sequences. From this
transition mode the SBC can be switched via SPI command into the desired operating mode. All
modes are selected via SPI bits or certain operation conditions, e.g. external wake-up events.

The SBC Active Mode, that is used in order to transmit and receive CAN and LIN messages,
supports two additional sub-modes, “CAN Sleep” and “LIN Sleep”. During these sub-modes the
SBC remains its voltage regulators running in order to supply external devices. Also, the line
termination of the “sleeping” bus transceiver is turned-off respectively.

During SBC Sleep M ode, the lowest power consumption is achieved, by having its main voltage
regulator switched-off. As the microcontroller can not be supplied, the integrated window
watchdog might be disabled in Sleep Mode via SPI bit. However, it can be turned-on for
periodically waking-up the system, e.g. ECU, by generating a reset.

In case an external microcontroller needs to be supplied with its quiescent current, the SBC Stop
Mode can be chosen. In this mode the main voltage regulator remains active. Optionally, the
second voltage regulator can be turned-on or off viathe SPI prior to entering one of the respective
power saving modes. The integrated window watchdog remains active until the microcontroller
enters its power saving mode (“ Stop Mode”). This power saving mode is assumed to be reached
once the current consumption is below a certain threshold (see Watchdog current threshold,
Table 13 and “Window Watchdog, Reset” on Page 28).

In both low power modes the internal bus transceivers, including the line termination, are turned
off while the wake-up capabilities via bus message or monitoring pins are still active. The SBC
offers Sleep and Stop Mode in conjunction with or without the Cyclic Sense/Wake feature. If the
Cyclic Sense/Wake feature is selected, two possible states can be entered during Sleep/Stop
Mode: HS-On and HS-Off (see text and respective state diagram).

The Cyclic Sense feature can be used to supply an external wake-up circuitry periodicaly, andis
entered upon activation via SPI command. In cyclic sense HS-On state, the High-Side switch is
activated for a certain “on-time” and provides supply voltage at its OUTHS pin. Within this on-
time the SBC starts sampling of the monitoring/wake-up lines. On-time aswell astime period are
programmable viathe SPI control word. A wake-up at the monitoring / wake-up pins during the
on-time aswell asamessage at the CAN or LIN buslines automatically setsthe TLE 7263E into
SBC Standby mode, and turns-on the main voltage regulator V,. The digital RXD5\/RXD |\
lines, that are monitored by the microcontroller during power saving, are pulled low with respect
to the wake-up source (CAN or LIN). Furthermore, the wake-up source is indicated within the
SPI status word. Additionally, the wake-up capabilities of the monitoring / wake-up pins can be
configured via SPI.

If Cyclic Wake is entered upon SPI command, the High-Side switch is turned-on immediately
(HS-On state), providing supply voltage at the OUTHS pin. Once the HS-On state is entered, a
transition to the HS-Off state can be triggered by a pulse with a minimum width at the STS pin

Target Data Sheet 11 Rev. 1.37, 2005-15-12
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(see ST S pulse width, Table 13). The microcontroller fully controls the signal level at the STS
pin, and this way determines the duration of the HS-On state. As of now the HS-Off state is
automatically terminated according to the Cyclic Wake period selected via SPI, or by a CAN or

LIN message.
Start Up

\
> SBC Standby Mode

Vccl

ON
A

SBC Stop Mode SBC Sleep Mode

A

MS2 | MS1 | MSO | Vccl MS2 | MS1 | MSO | Vccl
1 1 1 ON 1 0 0 OFF

A A

A

SBC Active Mode
MS2 | MS1 MSO | Vccl
0 1 1 ON
SBC Active Mode: / \
»CAN Sleep* CAN RxD Only
MS2 | MS1 | MSO | Vccl MS2 | MS1 | MSO | Vecl
0 0 1 ON 1 0 1 ON
A 7y
v v
SBC Active Mode: -
,LIN Sleep* [~ LIN RxD Only
MS2 | MS1 MSO | Vccl _ [ ms2] ms1 MSO | Veel
0 1 0 ON Y 1 0 ON

modes_TLE7263

Figure3 State Diagram “ SBC Operation M odes”

SBC Sleep M ode without Cyclic Sense

In order to reduce the current consumption to a minimum, the SBC offers a Sleep Mode without
Cyclic Sense (see Figure 4). Thismode is entered via SPI command, and turns-off the integrated
bus transceivers and respective termination, main voltage regulator as well as the High-Side
switch. Upon avoltagelevel change at the monitoring/wake-up pinsor by aCAN or LIN message
the SBC Sleep Mode will be terminated and the SBC Standby Mode will automatically be
entered.

Target Data Sheet 12 Rev. 1.37, 2005-15-12
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SBC Active Mode

MS2 | MS1 | MSO [veel |

0 0/1 ]| 0/1 | ON

‘ SBC Standby Mode

Start Up

Vcel

Power Up

A A

ON

uController SPI-Command:
- disable ,cyclic sense function“ via SPI Timing Bits
- select SBC Sleep Mode via SPI Mode Bits

- window watchdog activation / deactivation via SPI
[can remain active as periodic reset timer]

Initialization of
MONX inputs V)

'

SBC Sleep Mode

MS2 | MS1 | MSO | Vccl

transition caused by:

- event at MONX inputs
- CAN message

- LIN message

[SPI indicates source]

1 0 0 OFF

HS-Switch = OFF

b if initialization fails, device is
switched into SBC Standby mode

sleep_TLE7263

Figure4 State Diagram “ SBC Sleep Mode without Cyclic Sense”

Target Data Sheet
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SBC Sleep Modewith Cyclic Sense

In order to reduce the current consumption to a minimum, but still supply a wake-up circuit
periodically, the SBC offersa Sleep Modewith Cyclic Sense (see Figure 5). Thismodeisentered
via SPI command, and turns-off the integrated bus transceivers and respective termination, as
well as the main voltage regulator. The High-Side switch is turned-on according to the SPI
timings setting for cyclic sense, asthereisthe cyclic sense period and the on-time. Upon avoltage
level change at the monitoring/wake-up pins or by a CAN or LIN message the SBC Sleep Mode
will beterminated and the SBC Standby Mode will automatically be entered. The respective RxD
pin of the transceiver that generated the wake-up will be pulled low.

A

SBC Active Mode SBC Standby Mode Start Up
MS2 | MS1 | MSO [veel | veel Power Up
0 0/1 | o0/1| ON ON A

uController SPI-Command:
- select ,cyclic sense period” via SPI Timing Bits
- select HS-Switch on-time via SPI ,On-Time Bit"
- select SBC Sleep Mode via SPI Mode Bits

- window watchdog activation / deactivation via SP|
[can remain active as periodic reset timer]

A A

transition caused by:
- event at MONL1 - 3 inputs

[only during HS-ON state]
- event at MON4 input
- CAN message

Initialization of - LIN message

MONX inputs D [SPI indicates source]
!
¥ J

SBC Sleep Mode

MS2 | MS1 | MSO |Vccl
1 0 0 OFF

HS-Switch = OFF

»sense period” after ,on-time* J

'

HS cyclic sense

MS2 | MS1 | MSO | Vccl
1 0 0 OFF

HS-Switch = ON 1 if initialization fails, device is
switched into SBC Standby mode

cyclic_sense_sleep_TLE7263

Figure5 State Diagram “ SBC Sleep M ode with Cyclic Sense’

Target Data Sheet 14 Rev. 1.37, 2005-15-12
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SBC Sleep Mode with Cyclic Wake

The SBC Sleep Mode has the advantage of reducing the current consumption to a minimum.
During this mode the integrated voltage regulator for external supply is turned off. In case the
connected microcontroller needs to get activated periodicaly, the Cyclic Wake feature in
combination with the SBC Sleep Mode can be activated (see Figure 6).

SBC Active Mod
ctive Mode P SBC Standby Mode P Start Up
MS2 | MS1 | MSo [veel | veel | Power Up
0 0/1 0/1 ON ON

uController SPI-Command:
- select ,cyclic wake* via SPI Bit

- select ,cyclic wake period” via SPI Timing Bits
- select HS-Switch on-time via SPI ,On-Time Bit"
- select SBC Sleep Mode via SPI Mode Bits

- window watchdog activation / deactivation via SPI

SBC Sleep Mode

select SBC

Initialization of MS2 | MS1 | MSO | Vvccl operating mode

MONX inputs Y 1 1 1 OFF

A
HS-Switch = OFF

automatic transition by:

- cyclic wake period

- CAN message STS
- LIN message uc 2

;

HS Cyclic Wake
MS2 | MS1 | MSO | Vccl WKO .
> > cyclic wake-up
1 1 1 ON

sampling of MONL1...3 inputs o awi _

[MON4 active permanently] o HS-Switch = ON

1 if initialization fails, device is
switched into SBC Standby mode cyclic_wake_sleep_TLE7263

Figure 6 State Diagram “ SBC Sleep M ode with Cyclic Wake’

Target Data Sheet 15 Rev. 1.37, 2005-15-12
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SBC Stop Mode without Cyclic Sense

The SBC Stop Mode has the advantage of reducing the current consumption to aminimum, while
supplying the microcontroller with its quiescent current during its power saving mode (“ Stop”).
This mode is entered via SPl command, and turns-off the integrated bus transceivers and
respective termination, but the main voltage regulator remains active.

A voltage level change at the monitoring / wake-up pinswill, in contrast to the behavior in Sleep
Mode, generate a pulse at the WKO pin that is monitored by the microcontroller, e.g. a an
external interrupt input. In case the wake-up event was a CAN or LIN message, the respective
RxD pin will be pulled low. (The microcontroller itself hasto take care of switching SBC modes
after awake-up event notification (see Figure 7).)

SBC Active Mod
clive Mode SBC Standby Mode P Start Up
MS2 | MS1 | Mso [veel] ™ veel | Power Up
0 0/1] 0/1] oON ON ﬂ

transition caused by:
- event at MONX inputs
- CAN message
- LIN message
[SPI indicates source]

A

\

uController SPI-Command:
- disable ,cyclic sense function” via SPI Timing Bits
- select SBC Stop Mode via SPI Mode Bits

- window watchdog activation / deactivation via SPI
[,off* once current consumption below threshold]

wake event notification [to uCl:
Initialization of - CAN msg. => RxD,,, (low)
MONX inputs 9 - LIN msg. => RxD, ,, (low)
# - MONx => WKO
SBC Stop Mode
MS2 | MS1 | MSO | Vccl
1 1 1 ON
HS-Switch = OFF 1 if initialization fails, device is
switched into SBC Standby mode

stop_TLE7263

Figure7 State Diagram “SBC Stop M ode without Cyclic Sense’

Target Data Sheet 16 Rev. 1.37, 2005-15-12
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SBC Stop Mode with Cyclic Sense

The SBC Stop Mode has the advantage of reducing the current consumption to aminimum, while
supplying the microcontroller with its quiescent current during its power saving mode (“ Stop”).
This mode is entered via SPl command, and turns-off the integrated bus transceivers and
respective termination, but the main voltage regulator remains active. The High-Side switch is
turned-on according to the SPI timings setting for cyclic sense, asthereisthe cyclic sense period
and the on-time. A voltage level change at the monitoring/wake-up pins will, in contrast to the
behavior in Sleep Mode, generate a pulse at the WKO pin that is monitored by the
microcontroller, e.g. at an external interrupt input. In case the wake-up event wasa CAN or LIN
message, the respective RxD pin will be pulled low. (The microcontroller itself has to take care
of switching SBC modes after a wake-up event notification (see Figure 8).)

SBC Active Mod
ctive Mode SBC Standby Mode > Start Up
Ms2 | MS1 | Mso [veel] ™ veel | Power Up
0 0/1] 0/1| ON ON

transition caused by:
- event at MONL1 - 3 inputs
[only during HS-ON state]
- event at MON4 input
- CAN message
- LIN message
[SPI indicates source]

A

\

uController SPI-Command:
- select ,cyclic sense period“ via SPI Timing Bits
- select HS-Switch on-time via SPI ,,0On-Time Bit"

- select SBC Stop Mode via SPI Mode Bits

- window watchdog activation / deactivation via SPI
[,off* once current consumption below threshold]

Initialization of
MONX inputs V)

v

wake event notification [to uCl:
- CAN msg. => RxD, (low)

- LIN msg. =>RxD, ,, (low)
MS2 | MS1 | MSO | Vccl - MONX => WKO LIN
1 1 1 ON

SBC Stop Mode

HS-Switch = OFF

]

“sense period“  after ,on-time"

¥ l

HS Cyclic Sense

1 if initialization fails, device is
switched into SBC Standby mode

MS2 | MS1 | MSO | Vccl
1 1 1 ON

HS-Switch = ON

cyclic_sense_stop_TLE7263

Figure8 State Diagram “ SBC Stop M ode with Cyclic Sense”
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SBC Stop Mode with Cyclic Wake

The SBC Stop Mode has the advantage of reducing the current consumption to aminimum, while
supplying the microcontroller with its quiescent current during its power saving mode (“ Stop”).
This mode is entered via SPl command, and turns-off the integrated bus transceivers and
respective termination, but the main voltage regulator remains active. In contrast to Cyclic Sense
the HS-On state is entered once Cyclic Wake is selected, immediately providing supply voltage
at the OUTHS pin. The microcontroller determines the duration of the HS-On state viathe STS
input pin (see Figure 9). Further transitions from that HS-Off into the HS-On state are done by
the selected cyclic wake period or by abus message. The microcontroller is notified by the WKO
(Wake-Up Output) that the HS-On state has been entered. Further notification isdonein the same
way asfor Cyclic Sense in Stop Mode.

SBC Active Mode

MS2

MS1

MSO

Vccel

0

0/1

0/1

ON

SBC Standby Mode

veel |
ON

Start Up
Power Up

N

uController SPI-Command:

- select ,cyclic wake" via SPI Bit
- select ,cyclic wake period“ via SPI Timing Bits
- select HS-Switch on-time via SPI ,On-Time Bit*
- select SBC Stop Mode via SPI Mode Bits

- window watchdog activation / deactivation via SPI
[,off* once current consumption below threshold]

SBC Stop Mode

select SBC

Initialization of MS2 | MS1 MSO operating mode

MONX inputs Y 1 1 1

Vcel
ON

A
HS-Switch = OFF

A

automatic transition by:

- cyclic wake period - -
- CAN message via STS pin | STS
- LIN message or -t uc 2
l after ,on-time“
HS Cyclic Wake
MS2 | MS1 | MSO | Vccl WKO ]
> 1 1 1 ON > cyclic wake-up
sampling of MONL...3 inputs - awi _
[MON4 active permanently] gl HS-Switch = ON

uC wake-up inputs

b if initialization fails, device is
switched into SBC Standby mode

2 window watchdog activated
automatically once current

threshold is exceeded cyclic_wake_stop_TLE7263

Figure9 State Diagram “SBC Stop Mode with Cyclic Wake”
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Continuous Timer Mode (CTM) for “Cyclic Wake Timer”

Upon start of the“ cyclic waketimer” in Cyclic Wake M ode the operating mode might be changed
to “SBC Active Mode” by the microcontroller, e.g. in order to transmit dataviathe CAN or LIN
transceiver. In this case the timer continues running with the selected period started in Cyclic
Wake Mode. This behavior guarantees the periodic generation of a wake-up signal at the WKO
pin, even in case of a mode switch. However, this provides that the time spent in SBC Active
Mode is not exceeding the selected period.

Should atime-out (end of selected period) occure in SBC Active Mode before the Cyclic Wake
Mode s re-entered, the SBC will generate an interrupt signal at its WK O pin if the CTM feature
is enabled viathe respective SPI bit (see Figure 11).

When the CTM featureis set in the SPI, a wake-up event at the CAN busin “SBC Active CAN
Sleep” mode or at the LIN busin the “SBC Active LIN Sleep” mode results in switching WKO
“low” in addition to switching the RxD to “low”.

Dual Low Dropout Voltage Regulator

The dual low dropout voltage regulator integrated in the TLE 7263E is able to drive externa as
well asinternal loads, e.g. CAN-circuit supplied via V.,, even in case of abus short circuit. Its
output voltage tolerance is better than £2%. The maximum output current for external loads is
limited to 150 mA (V¢,), €.g. for microcontroller supply, and 150 mA (Vc,) for internal CAN
module and, e.g. for external sensor supply. The two voltage regulator outputs are protected
against overload and overtemperature. The thermal pre-warning flag might be used by the
microcontroller to reduce the power dissipation of the TLE 7263E by switching off functions of
minor priority until the temperature threshold of the thermal shutdown is reached.

An external reverse current protection is required at the pin Vg to prevent the output capacitor
from being discharged by negative transients or low input voltage.

A capacitor of 10 uF at the supply voltage input Vg buffersthe input voltage. In combination with
therequired reverse polarity diode this preventsthe device from detecting power down conditions
in case of negative transients on the supply line. Stability of the output voltage is guaranteed for
output capecitors C,, = 100 nF, neverthelessiit is recommended to use capacitors Cy > 10 pF to
buffer the output voltage and therefore improve the reset behavior at input voltage transients.
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CAN Transceiver

The TLE 7263E is optimized for high speed data transmission up to 1 MBaud in
automotive applications and is compatible to the 1ISO 11898 standard. It works as an
interface between the CAN protocol controller and the physical bus lines.

This HS-CAN module also supports extended bus error detection via a general error flag
as well as individual notification flags, e.g. temperature shutdown and TxD time-out flag,
within the SPI.

To reduce EMI the dynamic slopes of the CANL and CANH signals both are limited and
symmetric. This allows the use of an unshielded twisted or parallel pair of wires for the
bus.

Furthermore there is implemented a time-out feature to prevent the bus from being
blocked by a permanently dominant TxD input signal. Both, the CANL and CANH output
stage are automatically disabled after the delay time t,p.

In order to protect the transceiver output stages from being damaged by shorts on the
bus lines, current limiting circuits are integrated. The CANL and CANH output stage
respectively are protected by an additional temperature sensor, that disables them as
soon as the junction temperature exceeds the maximum value. During the temperature
shut-down condition of the CAN output stages receiving messages from the bus lines is
still possible.

Wake-Up Indication: A bus wake-up via a CAN message (minimum dominant time
t > t,,,) from low power mode sets the RxD pin and the WKO pin to low. In addition, the
V2, Which supplies the CAN output stage is switched ON.The CAN transceiver has to
be enabled to reset the wake-up capability after a bus wake event and after power-up.

Bus Failure Flag: signalizes a bus line short circuit condition to GND, Vg or V., via
SPI bit 11 in the SPI Output Data “CAN Bus Failure”.

Remarks: Flag is set after four consecutive recessive to dominant cycles on pin TxD
when trying to drive the bus dominant. The bus failure flag is cleared upon 4 recessive
to dominant edges at TxD without failure condition.

Local Failure Flag: signalizes the local failure conditions listed in the text below via SPI
bit 10 in the SPI Output Data “CAN Local Failure”.

Remark: Flag is cleared upon dominant level at RxD while TxD is recessive.

General: release of the transmitter stage only after transition into CAN RxD Only mode
and transition back into SBC Active Mode.

TxD Dominant Failure Detection

At permanent dominant signal for t> t,, at TxD the local failure flag is set and the
transmitter stage is turned off.

Remarks: none
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RxD Permanent Recessive Clamping

Internal RxD signal does not match signal at RxD pin because the RxD pin is pulled to
HIGH (permanent HIGH). This results in setting the local failure flag and disabling of the
receiver stage

Remark: the flag is cleared when RxD signal gets dominant.
TxD to RxD Short Circuit

Caused by a short circuit between RxD and TxD. The local failure flag is set and the
transmitter stage is disabled.

Remark: the flag is cleared once the short circuit condition is removed.

Bus Dominant Clamping

At a permanent dominant signal at the CAN bus for t > tg 5 the local failure flag is set.
Remark: none

Over Temperature Detection

Once the maximum junction temperature at the driving stages exceeded, the local failure
flag is set and the transmitter stage is disabled.

Remark: the flag is cleared once RxD gets dominant. Bus only released after the next
dominant bit in TxD.

Split Circuit

The split circuitry is activated during SBC Active and RxD Only Mode and deactivated
(SPLIT pin high omic) during SBC Sleep, Stop and Standby Mode. The SPLIT pin is used
to stabilize the recessive common mode signal in SBC Active Mode and RxD Only mode.
This is realized with a stabilized voltage of 0.5 V., at the SPLIT pin.

A correct application of the SPLIT pin is shown in Figure 10. The split termination for the
left and right node is realized with two 60 Ohm resistances and one 10nF capacitor. The
center node in this example is a stub node and the recommended value for the split
resistances is 1.5 kOhm.
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Figure 10 Application of the SPLIT pin for normal nodes and one stub node

LIN Transceiver

The TLE 7263E offers a transceiver, which is compatible to ISO 9141 and LIN
specification 2.0. For fail safe reasons the transceiver already has a pull-up resistor of
30 kQ implemented. In order to achieve the required timing for the dominant to recessive
transition of the bus signal an additional external termination resistor of 1 kQ is required,
when the LIN node is used as a master. This termination resistor will automatically be
turned off via the “Master Termination Switch” pin (MTS) once the LIN module enters LIN
Sleep Mode or when the SBC enters Sleep Mode. The transceiver is protected against
short to battery and short to GND.

For LIN automotive applications in the United States a dedicated mode by the name
“Low Slope Mode” can be used. This mode limits the maximum data transmission rate
to 10.4 kBaud by switching to a different slew rate. Operating with the default slew rate
at up to 20 kBaud may cause interferences with the AM radio band.

A bus wake-up via a LIN message (minimum dominant time t > t,,,.) from low power
mode sets the RxD pin and the WKO pin to low. in addition the MTS is switched ON. The
LIN transceiver has to be enabled to reset the wake-up capability after a bus wake event
and after power-up.

In case of a “TxD dominant time out failure” or a “transmitter thermal shutdown” the SPI
bit 9 is set. After a SPI read-out this bit will be reset unless one of the failure conditions
is still present.
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SPI (Serial Peripheral Interface)

The 16-bit wide Programming or Input Word (see Table 3) isread in viathe datainput DI, which
is synchronized with the clock input CLK supplied by the uC. The Diagnosis or Output Word
appears synchronously at the data output DO (see Figur e 10).

Thetransmission cycle beginswhen the chip is selected by the Chip Select Not input CSN (*low”
active). After the CSN input returnsfrom L to H, the word that has been read in becomes the new
control word. The DO output switchesto tristate status at this point, thereby releasing the DO bus
for other usage.

The state of DI is shifted into the input register with every falling edge on CLK. The state of DO
is shifted out of the output register after every rising edge on CLK. The number of received input
clocksis supervised by a modulo-16 operation and the Input / Control Word is discarded in case
of amismatch. Thiserror isflagged by the WKO set to “low” and in the following SPI output by
a“high” at the data output (DO pin) before the first rising edge of the clock is received.

MSB LSB

Input | 15|14 |13|12|11|{10| 9|8 | 7|6 |54 |3]|2|1]0
Data

CSl1 CsO | MS2 MS1 MSO

o] oreez. Configuration Registers Conturaton (Mode BSitteSIectlon\
sl [moN4|[mMoN3|MON2|MONL| LIN |Reset | Reset| 00 r— - _| 000

Res- | onsorr| onvoft | onvoft | onioft| onioft| 10.4k | Delay | Thres. | | not valid |‘
01 Active 001

Reserved OUTHS | ¢ -t

onor CAN Sleep
e | Seeet [ qurs | St | Cyclic Sense / Wake Timing :10 Active 010
OmOft | = ot [ OTMe | “Wake Bit Position: 9 .. 5 LIN Sleep

Window Watchdog Timing 11 : 011

Reserved | 0 Bit Position: 10 .. 5 “ Active <

(Watchdog Trigger Register)

100

Sleep -
101

CAN RxD Only [«
110

LIN RxD Only [«
111

) ) Stop -

SPI_Bit_Settings

Figure 11 16-Bit SPI Input Data/ Control Word
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Table3 SPI Input Data Bits

IBIT Input Data

0..2 Mode Selection

3...4 Configuration Selection (determine meaning of “Configuration Setting Bits")

5...13 | Configuration Settings (meaning based on “ Configuration Selection Bits’)

14 Vc, Activation (power saving modes only)

15 Window Watchdog “on”/“off” (power saving modes only)

Table4 M ode Selection Bits

MS2 MS1 MS0 M ode Selection: SBC Mode

0 0 0 “reserved’ / not valid

0 0 1 SBC Active Mode: “CAN Sleep”

0 1 0 SBC Active Mode: “LIN Sleep”

0 1 1 SBC Active Mode (CAN & LIN “on”)

1 0 0 SBC Sleep (CAN, LIN & VReg “off")

1 0 1 SBC Active mode : CAN Transceiver: RxD-Only

1 1 0 SBC Active mode : LIN Transceiver: RxD-Only

1 1 1 SBC Stop Mode (CAN & LIN “off”)

Table5 Configuration Selection Bits

Cs1 CS0 Configuration Selection

0 0 General Configuration

0 1 Integrated Switch Configuration

1 0 Cyclic Sense/ Wake Configuration

1 1 Window Watchdog Configuration

Target Data Sheet
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Table6 General & Integrated Switch Configuration
Pos. |General Configuration? Integrated Switch Configuration?
5 Reset Threshold (see Table 13: “Reset OUTHS“on” / “off”

Generator”)

6 Reset Delay (0" =5ms/“1” =0.5ms) | “reserved’ / not used
7 LIN “Low Slope Mode’ (10.4 kBaud) “reserved” / not used
8 MON1 Input Wake-Up Capability “reserved” / not used
9 MON2 Input Wake-Up Capability “reserved” / not used
10 MONS3 Input Wake-Up Capability “reserved” / not used
11 MON4 Input Wake-Up Capability “reserved” / not used
12 Sense Input (SI) “on” / “off” “reserved” / not used
13 “reserved” / not used “reserved’ / not used

1) “1” = ON (enable), “0" = OFF (disable)
2) “1" =ON,“0" = OFF

Table7 Cyclic Sense/ Wake & Window Watchdog Period Settings”
Pos. | Cyclic Sense/ Wake Configuration Window Watchdog Configuration
5 Cyclic Period Bit 0 (TO) Watchdog Period Bit 0 (TO)
6 Cyclic Period Bit 1 (T1) Watchdog Period Bit 1 (T1)
7 Cyclic Period Bit 2 (T2) Watchdog Period Bit 2 (T2)
8 Cyclic Period Bit 3 (T3) Watchdog Period Bit 3 (T3)
9 Cyclic Period Bit 4 (T4) Watchdog Period Bit 4 (T4)
10 Cyclic Sense/ Wake Selection Watchdog Period Bit 5 (T5)

(“0” = Cyclic Sense/ “1” = Cyclic Wake)
11 OUTHS On-Time Selection “0” [mandatory]

(“0” =500 ps/“1” =100 ps)
12 Cyclic Wake Mode only: “reserved’ / not used

Select OUTHS “off” via STS/ On-Time

(“0" =viaSTS/“1" =viaHS On-Time)
13 Continuous Timer Mode (incl. WKO) “reserved’ / not used

(0" ="off” /*1” ="on")

1) “1"=ON,“0" = OFF
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Table8 Cyclic Sense/ Wake Period Settings
T4 T3 T2 T1 TO Cyclic Sense or
Cyclic Wake Period

0 0 0 0 0 Cyclic Sense/ Wake “ of f”
0 0 0 0 1 16 ms
0 0 0 1 0 32ms
0 0 0 1 1 48 ms
0 0 1 0 0 64 ms
0 0 1 0 1 80 ms
0 0 1 1 0 96 ms

: : : .. ms
1 1 1 1 1 496 ms
Table9 Window Watchdog Reset Period Settings
T5 T4 T3 T2 T1 TO Window Watchdog

Reset Period

0 0 0 0 0 0 “not avalid selection”
0 0 0 0 0 1 16 ms
0 0 0 0 1 0 32ms
0 0 0 0 1 1 48 ms
0 0 0 1 0 0 64 ms
0 0 0 1 0 1 80 ms
0 0 0 1 1 0 96 ms
0 ... ms
1 1 1 1 1 1 1008 ms
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Table10 SPI Output Data

Pos. |Output Data“active’? Output Data “ after wake-up”?

0 V; Temperature Prewarning V; Temperature Prewarning

1 HS Overcurrent HS Overcurrent

2 OUTHS UV / Temp. Shut-Down OUTHS UV / Temp. Shut-Down

3 Window Watchdog Reset Window Watchdog Reset

4 MONZ1 Logic Input Level Wake-Up viaMONL1

5 MONZ2 Logic Input Level Wake-Up viaMON2

6 MON3 Logic Input Level Wake-Up viaMON3

7 MON4 Logic Input Level Wake-Up viaMON4

8 MONX Initialization Failure MONX Initialization Failure

9 LIN Failure Bus Wake-Up viaLIN Msg.

10 CAN Local Failure Bus Wake-Up via CAN Msg.

11 CAN BusFailure End of Cyclic Wake Period

12 V, Fail (active low) V, Fail (active low)

13 V., Fail (active low) V., Fail (active low)

14 V,\r Fail (active low) V,\r Fail (active low)

15 “reserved” / not used “reserved’ / not used

1) “1” = ON (enable), “0" = OFF (disable)
2) “1" =ON,“0" = OFF

Target Data Sheet
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Window Watchdog, Reset

When the output voltage V ., exceeds the reset threshold voltage the reset output RO is switched
HIGH after adelay time of typ. 5 ms. Thisis necessary for a defined start of the microcontroller
when the application is switched on. As soon as an undervoltage condition of the output voltage
(Veeq < Vgy) appears, thereset output RO is switched LOW again. The LOW signal isguaranteed
down to an output voltage V-, 2 1 V. Pleaserefer to Figure 19, Reset Timing Diagram.

After the above described delayed reset (LOW to HIGH transition of RO) the window watchdog
circuit is started by opening along open window of typ. 64 ms. Thelong open window allowsthe
microcontroller to run itsinitialization sequences and then to trigger the watchdog viathe SPI. A
watchdog trigger is detected as a write access to the “window watchdog period bit field” within
the SPI control word. In order to distinguish the watchdog from the cyclic sense/wake timing
register the “ Configuration Select Bits’ needsto be set accordingly (see” SPI (Serial Peripheral
Interface)” on Page 23). The trigger is accepted when the CSN input becomes HIGH after the
transmission of the SPI word.

A correct watchdog trigger results in starting the window watchdog by opening a closed window
with awidth of 50% of the selected window watchdog reset period. This period, selected viathe
window watchdog timing bit field, is in the range between 16 ms and 1008 ms. This closed
window is followed by a open window, with awidth of 50% of the selected period. From now on
the microcontroller has to service the watchdog by periodically writing to the window watchdog
timing bit field. This write access has to meet the open window. A correct watchdog service
immediately results in starting the next closed window (see Figure 17 " Watchdog Time-Out
Definitions' on Page 56, safe trigger area).

Should thetrigger signal not meet the open window awatchdog reset is created by setting the reset
output RO low (see Reset delay timetyp). Then the watchdog again starts by opening along open
window. In addition, a “window watchdog reset flag” is set within the SPI until the next
successful watchdog trigger to monitor a watchdog reset. For fail safe reasonsthe TLE 7263E is
automatically switched in SBC Standby mode if a watchdog trigger failure occurs. This
minimizes the power consumption in case of a permanent faulty microcontroller.

In case of a watchdog reset the watchdog immediately starts with a long open window in SBC
Standby Mode.

When entering a low power mode the watchdog can be requested to be disabled via an SPI bit
(see“SPI (Serial Peripheral Interface)” on Page 23). Upon this request the watchdog is only
turned off once the current consumption at V., falls below the “watchdog current threshold”.

Target Data Sheet 28 Rev. 1.37, 2005-15-12



—

In!inleon TLE 7263E
ec no Ogles/

Sense Comparator using Sense Input Sl and Interrupt Output INT

The sense comparator (early warning function) compares a voltage defined by the user to an
internal reference voltage. Therefore the voltage to be supervised has to be scaled down by a
voltagedivider in order to compareit to theinternal sensethreshold Vg, Thisfeature can be used
e.g. to supervise the battery voltage in front of the reverse protection diode. The microcontroller
is given a prewarning before an undervoltage reset due to low input voltage occurs. The
prewarning is flagged by setting the interrupt output INT low in SBC Active, Standby, and Stop,
aswell asin CAN Receive - Only Mode, when activated by SPI. In SBC Sleep Mode the sense
function isinactive.

Calculation of the voltage divider can be easily done since the sense input current can be
neglected. An internal blanking time prevents from false triggering due to line transients. Further
improvement is possible by the use of an external ceramic capacitor at the Sl pin (see Figure 22,
Application Circuit).

V n1/Vec Fail Detection via SPI Bit

Should the internal supply voltage become lower than the internal threshold V,y; , (typ. 2.5 V)
the V,-Fail, threshold SPI bit will be reset in order to indicate the low voltage condition. All
other SPI settings are also reset by this condition. The V,; Fail feature can aso be used to give
an indication when the ECU has been changed and therefore a pre-setting routine of the
microcontroller hasto be started.

Further there is also a V- monitor implemented, where the V., is compared to the threshold
voltage Ve, i, threshold @1d the Vo SPI bit isreset accordingly. This monitoring isonly available
during voltage-regulator operation.

Monitoring / Wake-Up Inputs MONZ1/2/3/4 and Wake-Up Output WKO

In addition to a wake-up from SBC Sleep mode viathe CAN or LIN buslinesit isalso possible
to wake-up the TLE 7263E from low power mode via the monitoring/wake-up inputs. These
inputs are sensitive to a transition of the voltage level, either from high to low or vice versa
Monitoring is available in Active Mode and indicates the voltage level of the inputs.

A positive or negative voltage edge at MONXx in SBC Sleep or Stop Mode results in setting the
output WKO low to signal a wake-up. After a wake-up via MONX the first transmission of the
SPI diagnosisword in SBC Standby mode indicates the wake-up source. Further SPI status word
transmissions show the logic level of the monitoring inputs.

When switching the TLE 7263E into SBC Sleep mode (cyclic sensefeature activated) the voltage
level at the wake-up inputs is sensed 2 times to initialize the reference voltage. Should this
initialization fail (2 samples are unequal) the device is automatically set in SBC Standby mode
and the initialization error is shown indicated in the SPI status word.
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High Side Switch

The high side output OUTHS is able to switch loads up to 150 mA. Itson-resistanceis 2.5 Q typ.
@ 25 °C. In SBC Active, Standby, aswell asin CAN and LIN Receive-Only mode the high side
output is switched on and off, respectively viaan SPI input bit.

To supply external wake-up circuits in SBC Sleep Mode the output OUTHS can be periodically
switched on by the TLE 7263E itself. How Cyclic Sense works and how it is activated is
described in detail in“ Operation Modes’ on Page 11. Beside the cyclic sense period can the on-
time of the OUTHS be programmed to either 500 us (default setting) or 100 psvia SPI input bit.
OUTHS undervoltage, temperature shutdown, overcurrent as well as atemperature pre-warning
isindicated by the SPI status word.

The OUTHS is protected against short circuit and overload. As soon as the undervoltage
condition of the supply voltage ismet (V5 < Vv o), the switch is automatically disabled by the
undervoltage lockout circuit. Moreover the switch is automatically disabled when a reset or
watchdog reset occurs.

Fail Safe Feature

The output FSO becomes HIGH when the watchdog is correctly serviced by the microcontroller
for thefourth time. As soon as either an undervoltage reset or watchdog reset occurs, itisset LOW
again. This feature is very useful to control critical applications independent of the
microcontroller e.g. to disable the power supply in case of a microcontroller failure.

Send to Sleep Input STS

During Cyclic Wake the STS input is used to switch the SBC back to alow current mode (High-
Side switch “off”) when the microcontroller has compl eted its tasks during the periodic wake-up
phase, and before it enters its power saving mode (“ Stop”) again.

Flash Program Mode

For flash programming it is useful to disable the window watchdog function. This can be done by
applying avoltage of V| > 6.0V at pin INT. Thisisuseful e.g. if the flash-memory of the micro
has to be programmed and therefore a regular watchdog triggering is not possible.

Additionally, the transmission rate of the integrated LIN transceiver will be changed to maximal
150 kBaud.
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Hintsfor Unused Pins

e Sl: connect to GND

e OUTHS: leave open

* MONL/2/3/4: connect to GND
* INT/WKO: leave open

* RO/ FSO: leave open
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Table11 Absolute Maximum Ratings
Parameter Symbol Limit Values |Unit |Remarks
Min. |Max.
Voltages
Supply voltage Vg -0.3 40 \% —
Regulator output voltage Veer -0.3 55 \Y -
VCC2

CANL)
Input voltage at SPLIT Ve 1 |-27 40 \% -
Input voltageat MONx and SI | Viywis |27 40 \Y -
Output voltage at OUTHSand |V, -27 Vg+ |V -
MTS 0.3
Logic input voltages (DI, CLK, |V, -0.3 Vet |V 0V <Vg<24V
CSN, STS, TxD) 0.3 0V <V, <55V
Logic output voltage (DO, RO, |Vpgriro |-0-3 Vet |V 0V <Vg<24V
INT, RxD, FSO, WKO) 0.3 0V <V, <55V
LIN line businput voltages Vius -27 40 \Y -
Electrostatic Discharge Voltage | Vegp; -2000 2000 |V EIA/JESD22-A114-B
“HBM?” at any other pin C =100 pF,

R=15kQ
Electrostatic Discharge Voltage | Vegp, -4000 |4000 |V EIA/JESD22-A114-B
“HBM” at pin CANH, CANL, C =100 pF,
SPLIT, LIN, MONXx vs. GND R=15kQ
Currents
Output current; Vi, lcco - 150 mA internally limited
Output current; Vi, lccr - 150 mA internally limited
Temperatures
Junction temperature T; -40 150 °C —
Storage temperature Tqq -50 150 °C —

Note: Maximum ratings are absolute ratings;, exceeding any one of these values may cause
irreversible damage to the integrated circuit.
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Table12 Operating Range
Parameter Symbol Limit Values |Unit |Remarks
Min. Max.
Supply voltage Vg Vv ore | 27 \Y After Vgrising above
VUV ON
Supply voltage Vg Vv ore | 40 \Y 40V load dump
Supply voltage dlew rate dVgdt |-05 5 Vips |-
Logic input voltage (DI, CLK, |V, -0.3 Ve, |V -
CSN, TxD, STS)
Output capacitor Cccyz 100 - nF ESR<6Q
@f=10kHz
SPI clock frequency fux - 4 MHz |-
Junction temperature T; -40 150 °C —
Delay time for operating mode | tynose | — 10 UsS -
change
Thermal Resistances
Junction ambient (DSO-36-EP) | Ry;., - 29 K/W |60 x 60 mm?cooling
(DSO-36-EP) area
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Table13

Electrical Characteristics

Vs=135V; ;=1 mA; 49V <V, <5.1V; SBC Active Mode; all outputs open;
-40 °C < T, < 150 °C (max. 125 °C for CAN circuit characteristics); all voltages with respect to
ground; positive current defined flowing into pin; unless otherwise specified.

Par ameter Symbol Limit Values Unit | Test Condition
Min. |Typ. |Max.
Quiescent Current; Pin Vg
Current consumption lg - - mA | SBC Active Mode
2 mA | Active [CAN Sleep]
3 mA | => LIN dominant;
without R
6 mA | Active[LIN Sleep]
Current consumption lo - - 80 MA | stand-by mode;
T, = 25°C; Vi, “off”
lg - - 900 |pA |stand-by mode;
T,=25°C; Vi, “off”;
after LIN wake-up /
power-up
Current consumption lg - - 80 HA | stop mode;
T, = 25°C; Vi, “off”;
without cyclic sense
Current consumption lg - 50 60 HA | sleep mode;
T,=25°C; Vi, “off”;
without cyclic sense
Current consumption lg - - 300 |[pA | sleep mode, during HS
On phasg;
T, = 25°C; Vi, “off”
Voltage Regulator; Pin Vcqn
Output voltage Ve 4.9 5.0 51 |V 1 mA<I ,,<100 MA;
6V <Vg<20V
Line regulation AVeey, |- - 20 mV |6V <Vg<16V;
lcc=1mA
Load regulation AVecyp |- - 50 mV | 5 mA<l,,<100 MA;
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Table13 Electrical Characteristics (cont’ d)

Vs=135V; ;=1 mA; 49V <V, <5.1V; SBC Active Mode; all outputs open;
-40 °C < T, < 150 °C (max. 125 °C for CAN circuit characteristics); all voltages with respect to
ground; positive current defined flowing into pin; unless otherwise specified.

Par ameter Symbol Limit Values Unit | Test Condition
Min. |Typ. |Max.

Power supply ripple PSRR |- 40 — dB |V,=1Vpp;

rejection f =100 Hz
specified by design; not
subject to production
test

Output current limit lccyomex 1220 |— 500 |[mA |V =45V,

power transistor
thermally monitored,;
150 mA for external
load

Drop voltage Vpr - - 05 |V lccy, = 150 MA,;
internal modules not
supplied;

45V <Vg< 5.4V
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Table13

Electrical Characteristics (cont’ d)

Vs=135V; ;=1 mA; 49V <V, <5.1V; SBC Active Mode; all outputs open;
-40 °C < T, < 150 °C (max. 125 °C for CAN circuit characteristics); all voltages with respect to
ground; positive current defined flowing into pin; unless otherwise specified.

Par ameter Symbol Limit Values Unit | Test Condition
Min. |Typ. |Max.

Oscillator

Oscillating frequency fosc - 256 |- kHz |-

Internal cycling time toyL 400 | 500 600 |ps |-

(1/128 x fogo)

Reset Generator; Pin RO

Reset threshold voltage | Vg 45 1465 |48 |V default SPI setting

Vit 32 |33 |35 |V SPI option; V=4V

Reset threshold hysteresis | Vigrpys |20 100 (200 |mV |-

Reset low output voltage | Vgo - 0.2 04 |V | reser = 1 MA for
Veer = Ve s
| reser = 200 pA for
Vrryz> Vecl 21V

Reset high output voltage | Vgo 0.7x |- Ve, |V -

Ve +0.1

Reset pull-up current lro 20 150 (500 |pA |Vze=0V

Reset reaction time trr 4 10 26 US| Vel < Vrrpe
toRO=L

Reset delay time tro1 4.0 5.0 6.0 ms | default SPI setting;
after Power-On-Reset

tro2 0.4 0.5 0.6 ms | SPI setting option

Fail Safe Output; Pin FSO

Watchdog edge count Nk - 4 - - -

difference to set HIGH

Fail Safe low output Ve - 0.2 04 |V lrso = 1 mA for

voltage Veer = Vgryp OF
| .o = 200 pA for
Ve 21V

voltage 0.6 0.1 Veer 2 Vire
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Table13 Electrical Characteristics (cont’ d)

Vs=135V; ;=1 mA; 49V <V, <5.1V; SBC Active Mode; all outputs open;
-40 °C < T, < 150 °C (max. 125 °C for CAN circuit characteristics); all voltages with respect to
ground; positive current defined flowing into pin; unless otherwise specified.

Parameter

Symbol

Limit Values

Min.

Typ.

M ax.

Unit

Test Condition

Sense Input (Early Warni

ng) Sl, V,-Fail,

Interrupt Output INT

Sense In threshold voltage | Vg 18 |23 28 |V Vg, decreasing
Sense In threshold Vs hys 100 200 |300 |mV |-
hysteresis
Sense reaction time ts, 5 10 20 us | Vg <Vggpto
INT =low
Interrupt Out high voltage | Viyrngn |07 % |- Veer |V l,=-20 pA
VCCl
Interrupt Out low voltage | VinTiow | O - 12 |V lo=21.25mA
Interrupt pull-up current | I,\¢ 20 150 [500 |pA |V, =0V
voltage
Watchdog Gener ator
Long open window tw 51 64 77 ms |-
(128 cyl.)
Watchdog reset-pulse twort 4.0 5.0 6.0 ms | default SPI setting
twor2 0.4 0.5 0.6 ms | SPI setting option
Watchdog current lwo.th 05 |- 8 mA |-
threshold
Monitoring I nputs MONXx
MONX input threshold Vvonsth |2 3 4 \Y -
voltage
Input hysteresis Vi hys 01 |- 0.7 |V
MONX filter time twonx f |10 - 20 MS | —
Input current | monx -2 - 2 HA | Vo =0V;
Vmonx > 9V
High Side Output OUTHS
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Table13

Electrical Characteristics (cont’ d)

Vs=135V; ;=1 mA; 49V <V, <5.1V; SBC Active Mode; all outputs open;
-40 °C < T, < 150 °C (max. 125 °C for CAN circuit characteristics); all voltages with respect to
ground; positive current defined flowing into pin; unless otherwise specified.

Par ameter Symbol Limit Values Unit | Test Condition
Min. |Typ. |Max.
Static Drain-Source Rosonms | — 25 35 |Q T,=25°C
ON-Resistance; _ _ 6.0 Q -
louTh = -150 MA
Active Zener voltage Vouths | — Vg45 |- \Y loutns =-0.15A
Leakage current loLns -10 |- - MA | Voutus=0V
Switch ON delay time tionus | — - 20 Ms | CSN highto OUTHS
Switch OFF delay time | tyorrns | — - 20 MSs | CSN highto OUTHS
Overcurrent shutdown | sous -08 [(-04 |-02 |A -
threshold
Shutdown filter time tisons 10 25 40 Us |-
UV-Switch-ON voltage | Vyyon | — 535 |6.00 |V Vg increasing
UV-Switch-OFF voltage | Vyy o |450 (485 |— \% V decreasing
UV-ON/OFF-Hysteresis | Vyyuy 0.1 0.2 - \Y Vv on - Vv oFe
Cyclic sense period tocs - 16to |- ms | selectable via SPI hits;
512 tolerance depending on
internal oscillator
Cyclic sense ON time tesont 0.4 0.5 0.6 ms | default SPI setting
teson2 008 |0.1 0.12 |ms | SPI option
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Table13 Electrical Characteristics (cont’ d)

Vs=135V; ;=1 mA; 49V <V, <5.1V; SBC Active Mode; all outputs open;
-40 °C < T, < 150 °C (max. 125 °C for CAN circuit characteristics); all voltages with respect to
ground; positive current defined flowing into pin; unless otherwise specified.

Par ameter Symbol Limit Values Unit | Test Condition
Min. |Typ. |Max.
Send to Sleep Input (STYS)
H-input voltage threshold |V, - - 0.7%x |V -
Vea
L-input voltage threshold |V, 03x |- - \% -
Vea
Hysteresisof input voltage | Vv 08 |- 15 |V -
Pull-down resistanceat | Rgrs 20 40 80 KQ |Vgs=0.2% Vg
pin STS
STS pulse width tsrs 10 - - Us | oneoscillator period
Wake Event Output WKO
HIGH level output voltage | Viykoy | 0.8 % |— - \Y lwko = -1.6 MA
VCCl
LOW level output voltage | Viyko, | — - 02x |V lwko = 1.6 MA
VCCl
CAN Transceiver Characteristics
Receiver Output RxD
HIGH level output current | Iy - -4 -2 MA | Vgp =0.8 % Vey;
Ve <0.4 VY
LOW level output current | Iy 2 4 - MA | Vgp =0.2 X Vs
Vg > 1 VY
Transmission Input TxD
HIGH level input voltage | Vip - 05x |0.7x |V recessive state
threshold Vear | Vear
TxD input hysteresis Viops |~ 0.4 - \Y -
LOW level input voltage | Vip 03x |[05x |- \Y dominant state
threshold Vear | Veer
TxD pull-up resistance Rip 10 20 40 kQ |-
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Table13

Electrical Characteristics (cont’ d)

Vs=135V; ;=1 mA; 49V <V, <5.1V; SBC Active Mode; all outputs open;
-40 °C < T, < 150 °C (max. 125 °C for CAN circuit characteristics); all voltages with respect to
ground; positive current defined flowing into pin; unless otherwise specified.

Parameter

Symbol

Limit Values

Min.

Typ.

M ax.

Unit

Test Condition

CAN Bus Recaiver

Differential receiver
threshold voltage,
recessive to dominant
edge

0.80

0.90

Vdiff_: Veann = Veant
“active mode’

Differential receiver
threshold voltage,
dominant to recessive
edge

0.50

0.60

Vdiff_: Veann - Veant
“active mode’

Common Mode Range

CMR

-12

12

Differential receiver
hysteresis

Vdiff,hys

110

mV

“active mode’

CANH, CANL input
resistance

10

20

30

kQ

recessive state

Differential input
resistance

20

40

60

kQ

recessive state

Wake-up Receiver
threshold voltage,
recessive to dominant
edge

0.8

1.15

“deep/stop mode’

Wake-up Receiver
threshold voltage,
dominant to recessive
edge

0.4

0.7

“deep/stop mode’

Wake-up Receiver
differential receiver
hysteresis

Vdiff, hys.

120

mV

“deep/stop mode’

Target Data Sheet
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Table13

Electrical Characteristics (cont’ d)

Vs=135V; ;=1 mA; 49V <V, <5.1V; SBC Active Mode; all outputs open;
-40 °C < T, < 150 °C (max. 125 °C for CAN circuit characteristics); all voltages with respect to
ground; positive current defined flowing into pin; unless otherwise specified.

Par ameter Symbol Limit Values Unit | Test Condition
Min. |Typ. |Max.

CAN Bus Transmitter

CANL/CANH recessive | Veanw 120 |— 3.0 \Y no load

output voltage

CANH, CANL recessive | Vi -500 |- 50 mV | Vo = Ve

output voltage difference no load

Vit = Veann - Veant

voltage Ve, =5V

CANH dominant output | Veany  |2.75 |- 45 |V Vip=0V;

voltage Ve, =5V

CANH, CANL dominant |V 15 |- 30 |V Vip=0V;

output voltage difference Ve, =5V

Vaitt = Veann - Veant

CANH short circuit lcannse | -200 | -80 50 |MA | Veanusor =0V

current

CANL short circuit lcanise |50 80 200 |mA | Veanigor =18V

current

lcani ik OV <Veann, <5V
Split Termination Output; Pin SPLIT
Split output voltage Vep i1 03x |05x |0.7x |V norma mode;
Veez [Veez | Ve -500 PA <lgp 1 <

500 pA

Leakage current - -5 0 5 HA | standby mode;

SPLIT output resistance | Rgp ;1 | — 600 |- Q -
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Table13

Electrical Characteristics (cont’ d)

Vs=135V; ;=1 mA; 49V <V, <5.1V; SBC Active Mode; all outputs open;
-40 °C < T, < 150 °C (max. 125 °C for CAN circuit characteristics); all voltages with respect to
ground; positive current defined flowing into pin; unless otherwise specified.

Par ameter Symbol Limit Values Unit | Test Condition
Min. |Typ. |Max.
Dynamic CAN-Transceiver Characteristics
Propagation delay tiwtr |~ 150 |255 |ns |C =47pF
TxD-to-RxD LOW R =60Q;
(recessive to dominant) Veciz =5V,
Crpo = 20 pF
Propagation delay timyR |~ 150 255 |ns | C =47pF;
TxD-to-RxD HIGH R =60Q;
(dominant to recessive) Ve =5V,
Crpo = 20 pF
Propagation delay o) T - 50 105 |ns |C =47pF;
TxD LOW to bus R =60Q;
dominant Veep =5V
Propagation delay o T - 50 105 |ns |C =47pF;
TxD HIGH to bus R =60Q;
recessive Veey =5V
Propagation delay tayr - 100 150 |ns |C =47pF;
bus dominant to RxD R =60Q;
LOW Veeyp =5V,
Crpo = 20 pF
Propagation delay o R - 100 150 |ns |C =47pF;
bus recessive to RxD R =60Q;
HIGH Veeys =5V,
Crpo = 20 pF
Min. dominant timefor |t 1 3 5 HS |-
bus wake-up
TxD permanent dominant |t 03 |- 1.0 ms |—
disable time
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Table13

Electrical Characteristics (cont’ d)

Vs=135V; ;=1 mA; 49V <V, <5.1V; SBC Active Mode; all outputs open;
-40 °C < T, < 150 °C (max. 125 °C for CAN circuit characteristics); all voltages with respect to
ground; positive current defined flowing into pin; unless otherwise specified.

Par ameter Symbol Limit Values Unit | Test Condition
Min. |Typ. |Max.
LIN Transceiver Characteristics
Receive Output RxD
HIGH level output voltage | Vig,py | 0.8 % | — - \Y lrxpLing = -1.6 MA;
Vear Vius = Vs
VCCl Vbus =0V
Transmission Input TxD
HIGH level input voltage | Vq,py | — - 0.7%x |V recessive state
threshold Vear
TxD input hysteresis Viwons |08 15 |V -
LOW level input voltage | Vy,p 03x |- - \% dominant state
threshold Vear
TxD pull-up Resistor R0 20 40 80 kQ |Vip=0V
Bus Receiver
Receiver threshold Viousrd 0.42x (048 x |— \% -
voltage, recessive to Vg Vg
dominant edge
Receiver dominant state | Vyygom | — - 0.40x |V (LIN Spec 1.3 (2.0);
Vg Line 10.1.9 (3.1.9))
Receiver threshold Viusdr - 0.52x | 0.58x |V Viusree < Vs <27V
voltage, dominant to Vg Vy
recessive edge
Receiver recessive state | Vygee 06X |— - - (LIN Spec 1.3 (2.0);
Vs Line 10.1.10 (3.1.10))
Receiver center voltage |V ger | 0475 |0.5% [0525 |V (LIN Spec 1.3 (2.0);
xVs | Vs x Vg Line 10.1.11 (3.1.11))
Receiver hysteresis Viushys | 0:02%10.04% | 0.1x |V Viushys =
VS VS VS Vbus,rec - Vbus,dom
(LIN Spec 1.3 (2.0);
Line 10.1.12 (3.1.12))
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Table13

Electrical Characteristics (cont’ d)

Vs=135V; ;=1 mA; 49V <V, <5.1V; SBC Active Mode; all outputs open;
-40 °C < T, < 150 °C (max. 125 °C for CAN circuit characteristics); all voltages with respect to
ground; positive current defined flowing into pin; unless otherwise specified.

Par ameter Symbol Limit Values Unit | Test Condition
Min. |Typ. |Max.
Wake-up threshold V,ake 040x [05x |06x%x |V -
voltage Vg Vg Vg
Bus Transmitter
Busserial diodevoltage | Vggoe |04 |07 10 |V V,p = high Level
drop
Bus dominant output Viusdom | — - 12 |V Vi,p=0V; Vg=7V;
voltage R =500 Q;
(LIN Spec 1.3;
Line 10.1.13)
- - 20 |V Vs=18V;
R =500 Q;
(LIN Spec 1.3;
Line 10.1.14)
Bus dominant output Vousdom |06 | = - \% Vi,p=0V; Vg=7V;
voltage R =1kQ;
(LIN Spec 1.3;
Line 10.1.15)
08 |- — \Y% Vs=18V; R =1kQ;
(LIN Spec 1.3;
Line 10.1.16)
Bus short circuit current | I s« 40 100 150 |mA | Vpseor =18V
(LIN Spec 1.3 (2.0);
Line10.1.4 (3.1.4))
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Table13 Electrical Characteristics (cont’ d)

Vs=135V; ;=1 mA; 49V <V, <5.1V; SBC Active Mode; all outputs open;
-40 °C < T, < 150 °C (max. 125 °C for CAN circuit characteristics); all voltages with respect to
ground; positive current defined flowing into pin; unless otherwise specified.

Par ameter Symbol Limit Values Unit | Test Condition
Min. |Typ. |Max.
L eakage current | pus ik -500 |-140 |- HA |Vg=0V;V,=-8V

(LIN Spec 1.3 (2.0);
Line 10.1.7 (3.1.7))

- 10 |25 |pA |Ve=0V;V,, =18V
(LIN Spec 1.3 (2.0);
Line 10.1.8 (3.1.8))

-1 - - mA |Vg=18V; V=0V
(LIN Spec 1.3 (2.0);
Line 10.1.5(3.1.5))

- - 20 MA | Vgus =18V V=8V
(LIN Spec 1.3 (2.0);
Line 10.1.6 (3.1.6))

Bus pull-up resistance Rous 20 30 60 kQ | Active/Standby mode
(LIN Spec 1.3 (2.0);
Line 10.2.2 (3.2.2))

LIN output current Liin 5 20 60 HA | Sleep mode;V, = OV
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Table13

Electrical Characteristics (cont’ d)

Vs=135V; ;=1 mA; 49V <V, <5.1V; SBC Active Mode; all outputs open;
-40 °C < T, < 150 °C (max. 125 °C for CAN circuit characteristics); all voltages with respect to
ground; positive current defined flowing into pin; unless otherwise specified.

Par ameter Symbol Limit Values Unit | Test Condition
Min. |Typ. |Max.

Dynamic Transceiver Char acteristics

Slew rate falling edge Seope -3 - -1 V/us | 60% >V, > 40%
Tps<(t=RxCyy
<Sys
V=135V,

Active mode
(LIN Spec 1.3;
Line10.3.1)

Slew raterising edge Seope 1 - 3 V/us | 40% <V, s < 60%
1US<(T: RI beus)
<5ys
Vs=135V;

Active mode.
(LIN Spec 1.3;
Line 10.3.1)

S ope symmetry 1:slopes,ym -5 - S MS tfsl ope ~ trsl oper
Vs=135V
(LIN Spec 1.3;

Line 10.3.3)

Propagation delay taw) T - 1 4 us | (LIN Spec 1.3;

TxD LOW to bus Line 10.3.6)

Propagation delay Loy T - 1 4 Ms | (LIN Spec 1.3;

TxD HIGH to bus Line 10.3.6)

Propagation delay LAY - 1 6 us | Crp = 20 pF;

bus dominant to RxD (LIN Spec 1.3;

LOW Line 10.3.7)

Propagation delay tam R - 1 6 us | Crp = 20 pF;

bus recessive to RxD (LIN Spec 1.3;

HIGH Line 10.3.7)

Receiver delay symmetry |ty -2 - 2 us | tymr = tay)r - taryr
(LIN Spec 1.3;

Line 10.3.8)
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Table13

Electrical Characteristics (cont’ d)

Vs=135V; ;=1 mA; 49V <V, <5.1V; SBC Active Mode; all outputs open;
-40 °C < T, < 150 °C (max. 125 °C for CAN circuit characteristics); all voltages with respect to
ground; positive current defined flowing into pin; unless otherwise specified.

Par ameter Symbol Limit Values Unit | Test Condition
Min. |Typ. |Max.
Transmitter delay tymT -2 - 2 MS | Tymt = Ly - Ly,
symmetry (LIN Spec 1.3;
Line 10.3.9)
Wake-up delay time tyake 30 100 150 |ps |T;<125°C
- - 170 |ps | T;<150°C
Delay time for operating | tq,om - - 10 MS | —
mode change
TxD dominant timeout | t;eout 6 12 20 ms |Vop=0V
TxD dominant timeout |t - 10 - Mus  |[Vi,p=5V

recovery time

Not subject to production
test. Specified by design

Transfer Rate 20 kBit/s, Lus<t1=R_ xC,,

<<SUs

Duty cycle D1

D1

0.396

duty cycle 1:

THRec(max) =
0.744 x Vg,

THDom(max) =

0.581 x Vg,
V;=70...18V;

ty = 50 ps;

D1= 1:bus_rec(min)/ [2 tbit]
(LIN Spec 2.0;

line 3.3.1)

Duty cycle D2

D2

0.581

duty cycle 2:

THRec(min) =
0.422 x Vs

THDom(min) =

0.284 x V;
Vg=76...18V;

ty; = 50 ps;

D2 = 1:bus_rec(max)/ [2 tbit]
(LIN Spec 2.0;

line 3.3.2)

Target Data Sheet
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Table13 Electrical Characteristics (cont’ d)

Vs=135V; ;=1 mA; 49V <V, <5.1V; SBC Active Mode; all outputs open;
-40 °C < T, < 150 °C (max. 125 °C for CAN circuit characteristics); all voltages with respect to
ground; positive current defined flowing into pin; unless otherwise specified.

Par ameter Symbol Limit Values Unit | Test Condition
Min. |Typ. |Max.
Transfer Rate 10.4 kBit/s; 1us<t=R xC_ <5ps

Slew Rate falling edge Seope -15 |- -05 |Vl/us |60% >V, > 40%;
“Low Slope/US Mode” 1=RxC,go
lus<t<5ys
Ve=7...18V

Slew Raterising edge Ssope 05 |- 15 | V/us|40% <V, < 60%;
“Low Slope/US Mode” 1=RxCygo
lus<t<5uys
Ve=7...18V

Duty cycle D3 D3 0417 |- — duty cycle 3

THRec(max) =

0.778 x Vg
THDom(max) =

0.616 x V;
Vs=7.0..18V;

Ly = 96 WS,

D3= 1:bus_rec(min)/ [2 tbit]
(LIN Spec 2.0;
line3.4.1)

Duty cycle D4 D4 - - 0.590 duty cycle4

THRec(min) =

0.389 x Vg,
THDom(min) =

0.251 x Vg
Vs=76...18V;

Ly = 96 WS,

D4 = tbus_rec(max)/ [2 tbit]
(LIN Spec 2.0

line 3.4.2)

Master Termination Switch Output; Pin MTS
Ron resistance Rovts |- 33 60 Q lyrs = -15 mA
Maximum output current | l,,15 40 - 150 |mA |Vys=0V
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Table13 Electrical Characteristics (cont’ d)

Vs=135V; ;=1 mA; 49V <V, <5.1V; SBC Active Mode; all outputs open;
-40 °C < T, < 150 °C (max. 125 °C for CAN circuit characteristics); all voltages with respect to
ground; positive current defined flowing into pin; unless otherwise specified.

Par ameter Symbol Limit Values Unit | Test Condition
Min. |Typ. |Max.
L eakage current Ilyrsik |50 |- 50 |pA |sSleep mode;
Target Data Sheet 49 Rev. 1.37, 2005-15-12
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Table13

Electrical Characteristics (cont’ d)

Vs=135V; ;=1 mA; 49V <V, <5.1V; SBC Active Mode; all outputs open;
-40 °C < T, < 150 °C (max. 125 °C for CAN circuit characteristics); all voltages with respect to
ground; positive current defined flowing into pin; unless otherwise specified.

Par ameter Symbol Limit Values Unit | Test Condition

Min. |Typ. |Max.
SPI-Interface
Logic InputsDI, CLK and CSN
H-input voltage threshold |V, - - 0.7x |V -

Vear

L-input voltage threshold |V, 03x |- - \% -

Vea
Hysteresisof input voltage | Vv 0.8 15 |V -
Pull-up resistance at pin | Rcey 20 40 80 KQ | Veey =0.7 X Ve
CSN
Pull-down resistanceat | R ko |20 40 80 KQ | Vpak =0.2x Ve
pin DI and CLK
Input capacitance C - 10 15 pF | Not subject to production
at pin CSN, DI or CLK test. Specified by design
Logic Output DO
H-output voltage level Voou Veer - | Veer- |- \Y lpoy = -1 mA

04 (02
L-output voltage level VoL - 0.2 04 |V lpoL = 1.6 MA

0V <Vpo < Vear
Tri-state input capacitance | Cpq - 10 15 pF | Not subject to production
test. Specified by design

Data Input Timing Not subject to production test. Specified by design
Clock period tocik 250 |- - ns |-
Clock high time teLkn 125 |- - ns |-
Clock low time toike 125 |- - ns |-
Clock low before CSN toer 125 |- - ns |-
low
CSN setup time teng 250 |- - ns |-
CLK setup time b 250 |- - ns |-

Target Data Sheet
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Table13

Electrical Characteristics (cont’ d)

Vs=135V; ;=1 mA; 49V <V, <5.1V; SBC Active Mode; all outputs open;
-40 °C < T, < 150 °C (max. 125 °C for CAN circuit characteristics); all voltages with respect to
ground; positive current defined flowing into pin; unless otherwise specified.

Par ameter Symbol Limit Values Unit | Test Condition
Min. |Typ. |Max.

Clock low after CSN high |t 125 |- - ns |-

DI setup time toisu 50 - - ns |-

DI hold time toino 50 - - ns |-

Input signal rise time tin - - 50 ns |-

at pin DI, CLK and CSN

Input signal fall time tin - - 50 ns |—

at pin DI, CLK and CSN

Delay time for mode tin - - 10 MS | —

change from Normal

Mode to Sleep Mode

CSN high time tesnpigy | 10 - - Us | two oscillator periods

Data Output Timing Not subject to production test. Specified by design

DOrisetime too - 30 80 ns |C_=100pF

DO fall time tioo - 30 80 ns |C_=100pF

DO enable time tenpo - - 50 ns | low impedance

DO disabletime toi1spo - - 50 ns | high impedance

Thermal Prewarning and Shutdown (junction temper atur es)

(Not subject to production test. Specified by design)

Veey thermal prewarning | T, 120 (145 |170 |[°C |bitOof SPI diagnosis
ON temperature word

Ve, thermal prewarning | AT - 25 - K -

hyst.

Ve, thermal shutdown | Ty 155 |185 [200 |°C |hysteresis35K (typ.)
temp.

Ve ratioof SDtoPW | Tigp/ - 120 |- - -

temp. Tipw

OUTHS thermal Tisp 150 |175 |200 |°C |-

shutdown temp.
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Table13

Electrical Characteristics (cont’ d)

Vs=135V; ;=1 mA; 49V <V, <5.1V; SBC Active Mode; all outputs open;
-40 °C < T, < 150 °C (max. 125 °C for CAN circuit characteristics); all voltages with respect to
ground; positive current defined flowing into pin; unless otherwise specified.

Par ameter Symbol Limit Values Unit | Test Condition
Min. |Typ. |Max.

OUTHS thermal AT - 10 — K -

shutdown hyst.

CAN Transmitter thermal | T;qp 150 |- 190 |°C |-

shutdown temp.

CAN Transmitter thermal | AT - 10 - K -

shutdown hyst.

LIN Transmitter thermal | T, 150 |- 190 |°C |-

shutdown temp.

LIN Transmitter therma | AT - 10 — K -

shutdown hyst.

1) Vi = Veann - Veant
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Timing Diagrams

CSN high to low: DO is enabled. Status information transferred to output shift register
CSN —|
‘ 4 time
CSN low to high: data from shift register is transferred to output functions
S bdRiRaRdRaRaRaRaRaRaRaRaRaRARAE: [
R  time
[
[
|
|
DI
|
i DI: will accept data on the falling edge of CLK signal
i Actual status New status
DO
DO: will change state on the rising edge of CLK signal
e.g. HS switch Old data X Actual data
me
SPI_data_transfer_timing
Figure 12 SPI-Data Transfer Timing
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Figure 14 Turn OFF/ON Time
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Figure 16 DO Enable and Disable Time

Target Data Sheet 55 Rev. 1.37, 2005-15-12



o~

Infineo TLE 7263E

Techno|og|es/

tWD

t »ld t
¢ CWm o T Towmax

< te

wWm OWmin

‘ safe trigger area ‘

Figure 17 Watchdog Time-Out Definitions
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Figure 18 Watchdog Timing Diagram
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Figure 19 Reset Timing Diagram
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Figure 20 CAN Dynamic Characteristics Timing Diagram
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Figure 22 Application Circuit
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Thermal Resistance
T,;=Ta+(Ppx0;) 1)
* T,=Junction temperature [°C]
* T, =Ambient temperature [°C]
P = Total chip power dissipation [W]
* 0,, = Package thermal resistance [K/W]
The total power dissipation can be calculated from:
Po=Pinr +Pio @
P,nt = Chip internal power dissipation [W]
) ik k]
E" L
LT 2
= I
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o ol .
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Figure 23 (Plastic Dual Small Outline draft)

You can find all of our packages, sorts of packing and othersin our
Infineon Internet Page “ Products’: http://www.infineon.com/products.
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