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LIN-Transceiver with Voltage Regulator TLE 6285
Features

* Single-wire transceiver, suitable for LIN protocol

e Transmission rate up to 20 kBaud

« Compatible to LIN specification 1.3, 2.0 =

e Compatible to ISO 9141 functions

* Low current consumption in sleep mode P-DSO-16-9, -11

* Control output for voltage regulator

* LIN bus, short circuit proof to ground and battery
* Integrated 5V 2%, low drop voltage regulator

* 150 mA output current capability

¢ Adjustable reset threshold

e Overtemperature protection

* Wide temperature range

e Suitable for use in automotive electronics

Description

The TLE 6285 is a single-wire transceiver with a LDO. It is a chip by chip integrated
circuit in a P-DSO-16-11 package. It works as an interface between the protocol
controller and the physical bus. The TLE 6285 is especially suitable to drive the bus line
in LIN systems in automotive and industrial applications. Further it can be used in
standard ISO9141 systems.

In order to reduce the current consumption the TLE 6285 offers a sleep operation mode.
In this mode a voltage regulator can be controlled in order to minimize the current
consumption of the whole application. The on-chip voltage regulator (VR) is designed for
this application but it is also possible to use an external voltage regulator. A wake-up
caused by a message on the bus enables the voltage regulator and sets the RxD output
low until the device is switched to normal operation mode. To achieve proper operation
of the uC, the device supplies a reset signal. The reset delay time is selected application
specific by an external capacitor. The reset threshold is adjustable.

The TLE 6285 is designed to withstand the severe conditions of automotive applications.

Type Ordering Code Package
TLE 6285 G Q67065-A7059 P-DSO-16-11
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Figure 1 Pin Configuration (top view)
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Table 1 Pin Definitions and Functions

Pin No. |Symbol |Function

1,8, 9, GND Ground; place to cooling tabs to improve thermal behavior

16

2 INHI Inhibit Voltage Regulator Input; TTL compatible, HIGH active
(HIGH switches the VR on); connect to Vg,1 if not needed

3 RO Reset Output; open collector output connected to the output via
a resistor of 20 kQ

4 Veeo 5-V Output; connected to GND with 22 uF capacitor, ESR < 5Q

5 INHO Inhibit LIN Output; to control a voltage regulator

6 RxD Receive Data Output; Integrated pull-up, LOW in dominate state

7 ENLIN Enable LIN Input; integrated 30 kQ pull-down, transceiver in
normal operation mode when HIGH

10 Veal 5-V Supply Input; V- input to supply the LIN transceiver

11 TxD Transmit Data Input; internal pull-up, LOW in dominant state

12 BUS LIN BUS Output/Input; internal 30 k< pull-up to Vg, LOW in
dominant state

13 Veat Battery Supply Input; a reverse current protection diode is
required, block GND with 100 nF ceramic capacitor and 22 uF
capacitor

14 RTh Reset Threshold; internal defined typical 4.6 V, adjustable down
to 3.5 V according to the voltage level on this pin; connectto GND
if not needed

15 RD Reset Delay; connected to ground via external delay capacitor

Data Sheet 5 Rev. 2.0, 2005-04-18



—

: TLE 62
Infineon 6285
technologies

/
Functional Block Diagram
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Figure 2 Block Diagram
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Figure 3 Operation Mode State Diagram

Operation Modes

In order to reduce the current consumption the TLE 6285 offers a sleep operation mode.
This mode is selected by switching the enable input ENLIN low (see Figure 3,
Operation Mode State Diagram). In the sleep mode a voltage regulator can be
controlled via the INHO output in order to minimize the current consumption of the whole
application. A wake-up caused by a message on the communication bus automatically
enables the voltage regulator by switching the INHO output high. In parallel the wake-up
is indicated by setting the RxD output low. When entering the normal mode this wake-up
flag is reset and the RxD output is released to transmit the bus data.

Data Sheet
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In case the voltage regulator control input is not connected to INH output or the
microcontroller is active respectively, the TLE 6285 can be set in normal operation mode
without a wake-up via the communication bus.

LIN Transceiver

The LIN Transceiver has already a pull-up resistor of 30 kQ as termination implemented.
There is also a diode in this path, to protect the circuit from feedback of voltages from
the bus line to the power supply. To configure the TLE 6285 as a master node, an
additional external termination resistor of 1 kQ is required. To avoid reverse currents
from the bus line into the battery supply line in case of an unpowered node, it is also
recommended to place a diode in series to the external pull-up. For small systems (low
bus capacitance) the EMC performance of the system is supported by an additional
capacitor of at least 1 nF in the master node (see Figure 5, Application Example).

An capacitor of 10 uF at the supply voltage input Vg buffers the input voltage. In
combination with the required reverse polarity diode this prevents the device from
detecting power down conditions in case of negative transients on the supply line.

Input Capacitor

The input capacitor C, is necessary for compensation of line influences. Using a resistor
of approx. 1 Q in series with C,, the oscillating circuit consisting of input inductivity and
input capacitance can be damped. The output capacitor is necessary for the stability of
the regulating circuit. Stability is guaranteed at values > 22 uF and an ESR of <5 Q
within the operating temperature range. For small tolerances of the reset delay the
spread of the capacitance of the delay capacitor and its temperature coefficient should
be noted.

Voltage Regulator

The TLE 6285 incorporates a PNP based very low drop linear voltage regular. It
regulates the output voltage to V.o = 5 V for an input voltage range of 6 V < V, < 35V.
The control circuit protects the device against potential caused by damages overcurrent
and overtemperature.

The internal control circuit achieves a 5 V output voltage with a tolerance of +2% in the
temperature range of 7; = -40 to 125 °C.

The device includes a power on reset and an under voltage reset function with adjustable
reset delay time and adjustable reset switching threshold as well as a sense control/early
warning function. The device includes an inhibit function to disable it when the ECU is
not used for example while the motor is off.

The reset logic compares the output voltage V. to an internal threshold. If the output
voltage drops below this level, the external reset delay capacitor Cy, is discharged. When
Vp is lower than V|, the reset output RO is switched Low. If the output voltage drop is

Data Sheet 8 Rev. 2.0, 2005-04-18
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very short, the V| level is not reached and no reset-signal is asserted. This feature
avoids resets at short negative spikes at the output voltage e.g. caused by load changes.

As soon as the output voltage is more positive than the reset threshold, the delay
capacitor is charged with constant current. When the voltage reaches V|, the reset
output RO is set High again.

The reset threshold is either the internal defined Vg; voltage (typical 4.6 V) or can be
lowered by a voltage level at the RTh input down to 3.5 V. The reset delay time and the
reset reaction time are defined by the external capacitor C. The reset function is active
downto V,=1V.

The device is capable to supply 150 mA. For protection at high input voltage above 25 V,
the output current is reduced (SOA protection).

Reset

The power on reset feature is necessary for a defined start of the microprocessor when
switching on the application. For the reset delay time after the output voltage of the
regulator is above the reset threshold, the reset signal is set High again. The reset delay
time is defined by the reset delay capacitor Cyy at pin RD (refer to Figure 4 and
Figure 5).

The undervoltage reset circuitry supervises the output voltage. In case V|, decreases
below the reset threshold the reset output is set LOW after the reset reaction time. The
reset LOW signal is generated down to an output voltage V,, to 1 V. Both the reset
reaction time and the reset delay time is defined by the capacitor value.

The power on reset delay time is defined by the charging time of an external delay
capacitor Cp,.

Definitions:

* (p =reset delay capacitor

* [y=resetdelay time

* AV =1Vp, typical 1.8 V for power up reset

e AV=Vp-V.p typical 1.35V for undervoltage reset
e [, =charge current typical 6.5 uA

For a delay capacitor Cp = 100 nF the typical power on reset delay time is 28 ms.

The reset reaction time g5 is the time it takes the voltage regulator to set reset output
LOW after the output voltage has dropped below the reset threshold. It is typically 1 us
for delay capacitor of 100 nF. For other values for Cp the reaction time can be estimated
using the following equation:

tam =10 NS/ NF x Cp 2)

Data Sheet 9 Rev. 2.0, 2005-04-18
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The reset output is an open collector output with a pull-up resistor of typical 20 kQ to Q.
An external pull-up can be added with a resistor value of at least 5.6 kQ.

In addition the reset switching threshold can be adjusted by an external voltage divider.
The feature is useful for microprocessors which guarantee safe operation down to
voltages below the internally set reset threshold of 4.65 V typical.

If the internal used reset threshold of typical 4.65 V is used, the pin RTh has to be
connected to GND.

If a lower reset threshold is required by the system, a voltage divider defines the reset
threshold Vg, between 3.5 V and 4.60 V:

Vet = Veapy i X (R + Ry) / R, (3)
Vieapy H 1S typical 1.36 V.

Data Sheet 10 Rev. 2.0, 2005-04-18
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Table 2 Absolute Maximum Ratings
Parameter Symbol | Limit Values |Unit | Remarks

Min. | Max.
Voltages
Supply voltage Vee -0.3 6 \Y -
Battery supply voltage Vs -0.3 40 Vv -
Bus input voltage Vius -20 32 Vv -
Bus input voltage Vious -20 40 Vv t<1s
Logic voltages at EN, TxD, Vi -0.3 Vee Vv OV<Vg<b5V
RxD +0.3
Input voltages at INHO VinHo -0.3 Vg Vv -

+0.3

Output current at INHO Iinto - 20 mA -
Reset output voltage Vi -0.3 7 \Y -
Reset delay voltage Vb -0.3 7 \Y -
Output voltage on Vg Va -0.3 7 \Y -
INHI input voltage Vine -40 40 Vv -
Reset Threshold voltage Vin -0.3 7 Vv -
Reset Threshold current I+, -10 10 mA -
Electrostatic discharge Vesp -4 4 kV human body model
voltage at Vg, Bus (100 pF via 1.5 kQ)
Electrostatic discharge Vesp -2 2 kV human body model
voltage (100 pF via 1.5 kQ)
Temperatures
Junction temperature T, -40 150 °C -

Note: Maximum ratings are absolute ratings; exceeding any one of these values may

cause irreversible damage to the integrated circuit.

Data Sheet
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Table 3 Operating Range
Parameter Symbol | Limit Values |Unit |Remarks
Min. | Max.
Supply voltage Vee 4.5 5.5 \Y —
Battery Supply Voltage Vg 6 35 \Y -
Junction temperature T, -40 150 °C -
Thermal Shutdown (junction temperature)
Thermal shutdown temp. Tisp 150 170 190 |°C
Thermal shutdown hyst. AT - 10 - K
Thermal Resistances
Junction ambient Ripa - 80 K/W | PCB heat sink area
300mm?
Data Sheet 12 Rev. 2.0, 2005-04-18
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Table 4

Electrical Characteristics

respect to ground; positive current flowing into pin; unless otherwise specified.

Parameter Sym- Limit Values Unit | Remarks
bol Min. |Typ. | Max.
Current Consumption
Current consumption at | /g, - 1.1 3 mA | recessive state;
Vgat (LIN + Voltage INHI = INHO = HIGH;
Regulator) Vio = Vee
Iga - 1.9 |4 mA | dominant state;
INHI = INHO = HIGH;
Vo = VCC
Current consumption at | I, - 0.4 |0.7 |mA |recessive state;
Ve (LIN only) LDO sleep;
Vo = Vee
Icg - 0.4 0.8 |mA |dominant state;
LDO sleep;
Vip=0V
Current consumption Iga - 20 40 WA | sleep mode;
sleep mode INHI = INHO = LOW;
(LIN + Voltage Regulator)
(LIN only) Ieg - 3 10 LA | sleep mode;
INHI = INHO = LOW
Current consumption I, - 170 500 |pA |Igco =10 mA;
LDQ (Voltage Regulator, Toa _ 0.7 o mA | Igoo = 50 MA;
LIN in sleep mode)
Enable Input (pin ENLIN)
HIGH level input voltage | Veyon | — 28 |07x |V normal mode
threshold Vee
LOW level input voltage | Vgyor |0.3% (22 |- \ low power mode
threshold Vee
EN input hysteresis Vennys 300 (600 900 |mV |-
EN pull-down resistance | Rgy 15 30 60 kQ |-
Inhibit Output (pin INHO)
Inhibit R,,, resistance RoniNHO 65 120 | Q Iy =- 15 mA
Data Sheet 13 Rev. 2.0, 2005-04-18
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Table 4

Electrical Characteristics (cont’d)

respect to ground; positive current flowing into pin; unless otherwise specified.

Parameter Sym- Limit Values Unit | Remarks
bol Min. |Typ. | Max.

Leakage current Invo |-90 |- 50 |uA |sleep mode;
Vinmo =0V

Vq Output (pin Vico)

Output voltage Va 490 |5.00 [5.10 |V 1 mA <1, <100 mA;
6VV, <16V

Output voltage Va 485 |5.00 (515 |V Iq <150 mA;
6VV, <16V

Current limit Iq 250 (400 (500 |mA |-

Drop voltage Vg — 0.22 (05 |V |Io=100mA"

Load regulation AVq - 5 30 mV |Io=1mAto 100 mA

Line regulation AVq - 10 25 mV |V,=6Vto28YV,;
Io=1mA

Power Supply Ripple PSRR |- 66 |- dB |2 f =100 Hz;

rejection V.=1 Vpp;
I =100 mA

Data Sheet 14 Rev. 2.0, 2005-04-18



—

Infineon
echno Ogy

TLE 6285

Table 4 Electrical Characteristics (cont’d)

respect to ground; positive current flowing into pin; unless otherwise specified.

Parameter Sym- Limit Values Unit | Remarks
bol Min. |Typ. | Max.

Reset Generator (pins RO, RD)

Switching threshold Vi 450 (4.60 (480 |V -

Reset pull-up Rgo 10 20 40 kQ |-

Reset low voltage Va - 0.17 (040 |V  |3Vy<45V;
internal Rgp;
Iz=1mA

External reset pull-up Reoext |56 |- - kQ | Pull-up resistor pin

RO to pin Vo
Delay switching threshold | V51 1.5 (185 |22 |V -

Switching threshold Vst 0.35 |0.50 [0.60 |V -

Reset delay low voltage |V, - - 0.1 \ Va < Var
Charge current I, 40 |80 (120 |pA |Vp=1V
Reset delay time Iy 17 28 35 ms | Cp=100nF
Reset reaction time far 05 (12 |30 |us |Cy=100nF

Reset adjust switching Veapytn | 126 |1.36 |1.44 |V Vq>35V
threshold

Inhibit Input (pin INHI)

Inhibit OFF voltage range | Viyuiore | — - 08 |V Vg off
Inhibit ON voltage range | Viywion |35 |- - \" Vqon
High input current Iinmion | — 3 8 WA | Vi =5V
Low input current IinvioFr | — 05 |2 LA | Viim=0V

Receiver Output RxD
HIGH level output current | Ixp -1.2 |-0.8 |-0.5 |mA |Vgp=0.8x V¢
LOW level output current | Izp 05 |08 |12 |mA |Vgp=02xV

Data Sheet 15 Rev. 2.0, 2005-04-18
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Table 4

Electrical Characteristics (cont’d)

respect to ground; positive current flowing into pin; unless otherwise specified.

Parameter Sym- Limit Values Unit | Remarks
bol Min. |Typ. | Max.
Transmission Input TxD
HIGH level input voltage | Vyp - 29 |07x |V recessive state
threshold Vee
TxD input hysteresis Vions |300 700 900 |mV |-
LOW level input voltage | V4p 03x (2.1 |- \" dominant state
threshold Vee
TxD pull-up current I1p -150 |-110 |-70 |pA | V4p<0.83 V¢
Bus Receiver
Receiver threshold Vousra | 0.44 10.48 |- \" -8 V < Vipus < Vous.dom
voltage, recessive to X Vg | x Vg
dominant edge
Receiver threshold Vousar |~ 0.52 |0.60 |V Viusrec < Vous <20V
voltage, dominant to x Vg | X Vg
recessive edge
Receiver hysteresis Voushys [0:02 10.04 10.1x |mV | Viiohvs = Vousiree -
X VS X VS VS Vbus,dom
Receiverthreshold center | Vi, s .y |0.475 | 0.5 x |0.525 LIN2.0 table 3.1
voltage x Vs | Vg x Vg
Input leakage current Lousjek |1 mA |V, =0V, V=12V,
pull-up resistor as
specified in LIN2.0
Wake-up threshold Vwake 0.40 |0.55 (0.60 |V -
voltage x Vg [x Vg [x Vg
Bus Transmitter
Bus recessive output Vousree 09X |- Vs \" Vi = Vee
voltage Vs
Bus dominant output Vius.dom |0 - 2 Vv Vio=0V
voltage 7.3V<Vg<27V
0 — 1.2 |V Vio=0V
6V<Vg<7.3V
Bus short circuit current | I, ¢ 40 85 150 |mA | Vyischon = 13.5V
Data Sheet 16 Rev. 2.0, 2005-04-18
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Table 4 Electrical Characteristics (cont’d)

respect to ground; positive current flowing into pin; unless otherwise specified.

Parameter Sym- Limit Values Unit | Remarks
bol Min. |Typ. | Max.
Leakage current Tous 1 -1 = - MmA |Voe=0V,Vg=0V,
VbUS = '8 V,
- 10 20 HA VCC = O V,
Vs - 135V,
Vius =20V,
Bus pull-up resistance Ry s 20 30 47 kQ |-
Data Sheet 17 Rev. 2.0, 2005-04-18
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Table 4

Electrical Characteristics (cont’d)

respect to ground; positive current flowing into pin; unless otherwise specified.

Parameter Sym- Limit Values Unit | Remarks
bol Min. |Typ. | Max.
Dynamic Transceiver Characteristics
Falling edge slew rate S -3 2.0 |-1 V/us |60% > Vs > 40%
969 bust) : 1 us<(t =bRBus>< Caus)<5us?
Vec=5V;
Vg=135V
Rising edge slew rate S 1 1.5 |3 V/us | 40% < Vi,s < 60%
999 bustty : 1 us<(t =bRBus>< Caus)<5us?
Vee =3V,
Vg=13.5V
Slope symmetry tslopesym -5 - S us tfslope - trslope
Propagation delay LT - 1 4 us [(Vge=5V
TxD LOW to bus
Propagation delay La(H) T - 1 4 us [(Vge=5V
TxD HIGH to bus
bus dominant to RxD Cryp = 20 pF
LOW
bus recessive to RxD Cr.p = 20 pF
HIGH
Transm'tter delay tsym,T '2 - 2 HS tsym,T = td(L),T = td(H),T
symmetry
Duty cycle D1 t 0.396 | — - s |dutycycle 14
yoy duty Mo ) (max) = 0.744 x v,
THpom(max) = 0.581 x Vg;
Vg=7.0...18V;
o = 50 ps;
D1= tbusﬁrec(min)/2 Thits
Duty cycle D2 t - — 0.581 S duty cycle 29
yey duty2 H THgec(Max) = 0.422x Vg;
THpom(max) = 0.264 x Vg
Vg=7.6...18V;
Iy = 50 us;
D2 = tbusfrec(max)/2 Tyits
Wake-up delay time L yake 30 100 (150 |us |7;<125°C
- |- 170 |us |T;<150°C?

Data Sheet
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Table 4

Electrical Characteristics (cont’d)

respect to ground; positive current flowing into pin; unless otherwise specified.

Parameter Sym- Limit Values Unit | Remarks
bol Min. |Typ. | Max.

Delay time for change fsnorm - - 50 us |-

sleep/stand by mode -

normal mode

Delay time for change Insleep |~ - 50 us |-

normal mode - sleep
mode

1) Drop voltage = V, - V (measured when the output voltage has dropped 100 mV from the nominal value

obtained at 13.5 V input)

2) Not subject to production test, specified by design.

3) The reset output is low within the range V=1V to V,
4) Bus load conditions concerning LIN spec 2.0 C,, R, s =1 nF, 1 kQ /6.8 nF, 660 Q/ 10 nF, 500 Q

Data Sheet
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Typical Performance Characteristics

Output Voltage V, (PIN Vo) versus
Input Voltage V, (PIN Vg,;)

12 AED01808

Va v

10

0 2 4 6 8 V 10

Data Sheet

21

Output Voltage V (PIN Vo) versus
Temperature T;

5.2 AED01671

T 5.1
V=135V

5.0 /, ~

4.9

4.8

47

46 .
40 0 40 80 120 °C 160

—T

]

Rev. 2.0, 2005-04-18



Infineon
echno Ogy

TLE 6285

Charge Current I, versus
Temperature T;

AED03108
12

Iy VA
10

Vi=135V —
Vo=tV "]

-40 0 40 80 120 "C 160

Switching Voltage V4 and V, versus
Temperature T;

3.2 AED01804

Vy, V
238

2.4

2.0 Wo e

1.6

1.2

0.8

0.4

0
-40 0 40 80 120 °C 160

—T

]

Data Sheet

Drop Voltage V,, versus
Output Current I, (PIN Vo)

AED02929

400
v

Vo -

|l 121
300 7 //
250 / 25°C A

200 / //
ol /
100 /

50

0 50 100 150 mA 200

—=1q

Reset Adjust Switching Threshold
VRapsth Versus Temperature T;

AED03109

1.5
v
VaapuTh

1.4

1.3

1.2

1.1

1.0

0'9-40 0 40 80

120 °C 160

Rev. 2.0, 2005-04-18



Infineon
echno Ogy

TLE 6285

Sense Threshold V;
versus Temperature T;

AED02933
1.6

Vg V
15

Sense Output High

/

1.4

Sense Output Low

/

1.3

1.2

1.1

1 '0-40 0 40 80

120 "C 160

Current Consumption I, versus
Output Current I,

AED02931

/

;

0.6 /

1.0

mA

I

0 /

0 10 20 30 40 mA 60

—1Ij

Data Sheet

Output Current Limit I (PIN Vo)
versus Input Voltage V|, (PIN Vgar)

350 AED03110

Io mA

T 300

250

T= 25C

200 |

150 ~
T=125C

100

50

0 10 20 30 40 V 50

Current Consumption [, versus
Output Current I

AED02932

5
mA

1, /
4

0 50 100 150 mA 200

AIQ

23 Rev. 2.0, 2005-04-18



. TLE 62
Infineon 6285
technologies

/
Application
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Figure 5 Application Example
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Figure 6 P-DSO-16-11 (Plastic Dual Small Outline)
You can find all of our packages, sorts of packing and others in our
Infineon Internet Page “Products”: http://www.infineon.com/products.
SMD = Surface Mounted Device Dimensions in mm
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