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OPTIREG™ linear TLS820FOELVxx

Low dropout linear voltage regulator
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Kecd & 0 RoHS

Qualified

Features

+ Wideinput voltage range from3.0Vto 40V
+ Fixed output voltage 5V or3.3V

« Output voltage precision <2 %

« Output current capability up to 200 mA

+ Ultra low current consumption typ. 40 pA

« Very low dropout voltage typ. 70 mV @100 mA

« Stable with ceramic output capacitor of 1 uF
+ Delayed reset at power-on with 2 Programmable delay times 8.5 ms / 16.5 ms
« Adjustable reset threshold down to 2.50 V

+ Watchdog with flexible timings and current dependent deactivation: 16 ms /32 ms /48 ms / 96 ms,
Activated at /5> 5.5 mA

+ Enable, undervoltage reset, overtemperature shutdown
« Output current limitation

+ Wide temperature range

« Green product (RoHS compliant)

Potential applications

+ Automotive general ECUs

« Dashboard and cluster supplies

+ Powertrain and EPS applications

« Microcontroller supply for safety applications

Product validation
Qualified for automotive applications. Product validation according to AEC-Q100/101.

Description

The OPTIREG™ linear TLS820FOELVxx is a high performance very low dropout linear voltage regulator for 5V
(TLS820FOELV50) or 3.3 V (TLS820F0ELV33) supply in a PG-SSOP-14 package.

With an input voltage range of 3V to 40 V and very low quiescent of only 40 pA, these regulators are perfectly

suitable for automotive or any other supply systems connected to the battery permanently. The TLS820F0
provides an output voltage accuracy of 2 % and a maximum output current up to 200 mA.
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The new loop concept combines fast regulation and very good stability while requiring only one small ceramic
capacitor of 1 uF at the output. At currents below 100 mA the device will have a very low typical dropout
voltage of only 70 mV (for 5V device) and 80 mV (for 3.3V device). The operating range starts already at input
voltages of only 3V (extended operating range). This makes the TLS820FO0 also suitable to supply automotive
systems that need to operate during cranking condition.

The device can be switched on and off by the enable feature as described in Chapter 4.5.

The output voltage is supervised by the reset feature, including undervoltage reset, delayed reset at power-on
and an adjustable lower reset threshold. More details can be found in Chapter 4.7.

In addition, a watchdog circuit with flexible timings is integrated to monitor the microcontroller‘s operation.

Internal protection features like output current limitation and overtemperature shutdown are implemented
to protect the device against immediate damage due to failures like output short circuit to GND, over-current
and over-temperatures.

External components

An input capacitor C, is recommended to compensate line influences. The output capacitor C, is necessary for
the stability of the regulating circuit. TLS820F0 is designed to be also stable with low ESR ceramic capacitors.

Type Package Marking

TLS820F0ELV50 PG-SSOP-14 820F0V50

TLS820F0ELV33 PG-SSOP-14 820F0V33

Datasheet 2 Rev.1.2

2021-04-08



o~ _.
OPTIREG™ linear TLS820FOELVxx Inflneon
Low dropout linear voltage regulator '

Table of contents

FEatUIeS . .viiitiiiiiiiiiieiieieeeeeeeessaceesscnsosssssnsossnsssssssncnssnsnnnans 1

Potential applications ... .cciiiiiiiieieieeereeeeeneeeeoesssssssesasssssssasasasanns 1

Productvalidation ........cciitiiiiiiiiniiiieerereresesesesesesosesssssssnsosnsnans 1

DESCHiPtION « i iiiiiiiiiiiiietereeeeeacossasssssssssssssssssosasasssssesesesnsnans 1

Tableofcontents .....coiiiiiiiiiiiiiiiieeiieiieennsoeerosssessasssnssscssnsnanons 3
1 Block diagram ......ciieiiiinereiosrossocosrosnssosnssnssssassosnsssssesnssnsnnss 4
2 Pinconfiguration ......coiiiiiiiiiiiineiecesresaecossessssesssssssscsssocassnsncas 5
2.1 Pin assignment TLS820FOELV50 and TLS820F0ELV33 ... .. uiiiii i 5
2.2 Pin definitions and functions TLS820FOELV50 and TLS820FOELV33 ...........cccvviiivvnnnnn... 5
3 General product characteristics ......coiiiiiiiereeecsescoscoscoscscscocococasocssanans 7
31 Absolute MaximumM ratings ... ...ttt e e 7
3.2 FUNCHIONAl FaN e ..ttt e e et et et e e 8
3.3 Thermal reSiStaNCe ...ttt ettt et e e e e 9
4 Block description and electricalcharacteristics ........ccciviiiiiiininenenencecnnnnnss 10
4.1 Voltage regUlation ... ...t e e 10
4.2 Typical performance characteristics voltageregulator ........... .. ... 13
4.3 CUITENt CONSUMPTION L.ttt ittt et ettt e et iinnnnnnns 16
4.4 Typical performance characteristics current consumption ..., 17
4.5 BNl L oo e 18
4.6 Typical performance characteristicsenable ....... ... 19
4.7 RSB ot ettt e 20
4.8 Typical performance characteristics reset . ...t e e e 25
4.9 Standard Watchdog . . ... o e 26
4.10 Typical performance characteristics standard watchdog ............ ... ... i i, 34
5 Applicationinformation ........c.ciiiitiiiiiiietreeeteoeeseoceseocsssscascsssscnses 35
5.1 Application diagram . ... e 35
5.2 Selection of external compoNEeNts . ...t e e e 35
5.2.1 DU PIN L i 35
5.2.2 U DU PN ettt ettt e e e et 35
5.3 Thermal conSiderations ...ttt e et e e et i 36
5.4 Reverse polarity protection ... ...t e e e 37
5.5 Further applicationinformation ........ ..o i e e e 37
6 Packageinformation ........coiiiiiiiiiiiiniiecesroceessssocsssosscssssessssnanns 38
7 ReVISION NiStOrY . iiiiiiiiiiiiiieieeeeeeeeeeeeeaososassssssesssssesssasssosaness 39
Datasheet 3 Rev. 1.2

2021-04-08



o~ _.
OPTIREG™ linear TLS820FOELVxx Inflneon
Low dropout linear voltage regulator '

Block diagram

1 Block diagram
| Q
C1 ? ﬁj . C1
Current
Limitation RO 0
EN Reset L
[]—‘
Enable q RADJ[]
Bandgap
\ wi Temperature Reference . DT1
Shutdown DT2
——
'[e)
Watchdog
< oo
Figure 1 Block diagram TLS820FOELV50 and TLS820FOELV33
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Pin configuration

2 Pin configuration
2.1 Pin assignment TLS820F0ELV50 and TLS820F0ELV33
I CT110 SSOP-14 14T Q
n.c. |:|:2|r _____ T3 nc.
EN 131 1211 wo
n.c. T4 11117 RO
GND [115, 1Mo ] DT2

ne. [C1T]6l _____ 1o 17 DT
wil 17 811 RADJ

Figure 2 Pin configuration

2.2 Pin definitions and functions TLS820FOELV50 and TLS820F0ELV33

Pin Symbol Function

1 I Input

It is recommended to place a small ceramic capacitor (e.g. 100 nF) to GND, close
to the IC terminals, in order to compensate line influences. See also
Chapter5.2.1

2,4,6 |[n.c. Not connected
Leave open or connect to GND

3 EN Enable (integrated pull-down resistor)
Enable the IC with high level input signal;
Disable the IC with low level input signal;

5 GND Ground
Wi Watchdog input (integrated pull-down resistor)
Serve Watchdog with trigger input signal (usable for microcontroller monitoring)
8 RADJ Reset threshold adjustment

Connect to GND to use standard value;
Connect an external voltage divider to adjust reset threshold

9 DT1 Delay timing 1 (integrated pull-down resistor)
Connect to GND or Q to select Reset timing acc. to Table 8
Connect to GND or Q to select Watchdog timing acc. to Table 11

10 DT2 Delay timing 2 (integrated pull-down resistor)
Connect to GND or Q to select Watchdog timing acc. to Table 11

11 RO Reset output (integrated pull-up resistor to Q)
Open collector output;
Leave open if the reset function is not needed

Datasheet 5 Rev.1.2
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Pin configuration

Pin Symbol Function

12 WO Watchdog output (integrated pull-up resistor to Q)
Open collector output;
Leave open if the watchdog function is not needed

13 n.c. Not connected
Leave open or connect to GND
14 Q Output voltage

Connect output capacitor C, to GND close to the IC’s terminals, respecting the
values specified for its capacitance and ESR in “Functional range” on Page 8

Pad - Exposed pad
Connect to heatsink area;
Connectto GND
Datasheet 6 Rev. 1.2
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General product characteristics

3 General product characteristics
3.1 Absolute maximum ratings
Table 1 Absolute maximum ratings®

T;=-40°C to 150°C; all voltages with respect to ground (unless otherwise specified)

Parameter Symbol Values Unit | Note or Number
Min. ‘ Typ. ‘ Max. Test Condition

Input |, Enable EN

Voltage VoVeo |03 |- [a5 v |- P 411

Output Q, Watchdog output WO

Voltage Vs Vros Vo | 0.3 |- 7 v - P_4.1.3

Watchdog input Wi, Delay timing DT1 and DT2, Reset threshold adjustment RADJ

Voltage Vi Vot -0.3 |- 7 v - P_4.1.5
Vo2 Vrao,

Temperatures

Junction temperature T, -40 - 150 |°C - P_4.1.7

Storage temperature st -55 - 150 |°C |- P_4.1.8

ESD absorption

ESD susceptibility to GND Vesp -2 - 2 kv |2 HBM P_4.1.9

ESD susceptibility to GND Vesp -500 |- 500 |V |¥cDM P_4.1.10

ESD susceptibility pin 1,7, 8, 14 (corner | Vesp 7514 [-750 |- 750 |V ICcDM P_4.1.11

pins) to GND

1) Not subject to production test, specified by design.
2) ESD susceptibility, HBM according to ANSI/ESDA/JEDEC JS001 (1.5 kQ, 100 pF)
3) ESD susceptibility, Charged Device Model “CDM” according JEDEC JESD22-C101

Note:

1. Stresses above the ones listed here may cause permanent damage to the device. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

2. Integrated protection functions are designed to prevent IC destruction under fault conditions described in the
data sheet. Fault conditions are considered as “outside” normal operating range. Protection functions are
not designed for continuous repetitive operation.

Datasheet 7 Rev.1.2
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General product characteristics

3.2 Functional range

Table 2 Functional range
T;=-40°C to 150°C; all voltages with respect to ground (unless otherwise specified)

Parameter Symbol Values Unit | Note or Number
Min. Typ. |Max. Test Condition

Input voltage range v, Vonom* Var |- 40 v Y- P_4.2.1
Extended input voltage range |V, o 3.0 - 40 % A P_4.23
Enable voltage range Ven 0 - 40 v - P_4.2.5
Output capacitor’s Co 1 - - uF |- P_4.2.6
requirements for stability

ESR ESR(Cy) |- - 100 | [?- P_42.7
Junction temperature T, -40 - 150 °C - P_4.29

1) Output currentis limited internally and depends on the input voltage, see Electrical Characteristics for more details.
When V, is between V, o, i and Vg o + Vg, Vg =V, - V. When V; is below V,

)
3) Not subject to production test, specified by design.
) The minimum output capacitance requirement is applicable for a worst case capacitance tolerance of 30%

Vq candrop down to 0 V.

,ext,min»

Note: Within the functional or operating range, the IC operates as described in the circuit description. The
electrical characteristics are specified within the conditions given in the Electrical Characteristics
table.

Datasheet 8 Rev.1.2
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General product characteristics

3.3 Thermal resistance

Note: This thermal data was generated in accordance with JEDEC JESD51 standards. For more
information, go to www.jedec.org.

Table 3 Thermal resistance
Parameter Symbol Values Unit |Noteor Number
Min. ‘ Typ. ‘ Max. Test Condition

Package version PG-SSOP-14

Junction to case Rinsc - 9 - KW |- P_4.3.1

Junction to ambient Ripn - 43 - K/W | Y2 2s2p board P_4.3.2

Junction to ambient Rinn - 128 |- K/W |13 1s0p board, P_4.3.3
footprint only

Junction to ambient R - 58 - K/W | Y¥ 1s0p board, P_4.3.4
300 mm? heatsink
areaon PCB

Junction to ambient Rinn - 50 - K/W |3 1s0p board, P_4.3.5
600 mm? heatsink
area on PCB

1) Not subject to production test, specified by design

2) Specified Ry, 5 value is according to Jedec JESD51-2,-5,-7 at natural convection on FR4 2s2p board; The Product
(Chip+Package) was simulated on a 76.2 x 114.3 x 1.5 mm? board with 2 inner copper layers (2 x 70um Cu, 2 x 35um
Cu). Where applicable a thermal via array under the exposed pad contacted the first inner copper layer.

3) Specified Ry, value is according to JEDEC JESD 51-3 at natural convection on FR4 1s0p board; The Product
(Chip+Package) was simulated on a 76.2 x 114.3 x 1.5 mm? board with 1 copper layer (1 x 70um Cu).

Datasheet 9 Rev.1.2
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Block description and electrical characteristics

4 Block description and electrical characteristics

4.1 Voltage regulation

The output voltage V,, is divided by a resistor network. This fractional voltage is compared to an internal
voltage reference and the pass transistor is driven accordingly.

The control loop stability depends on the output capacitor Cy, the load current, the chip temperature and the
internal circuit design. To ensure stable operation, the output capacitor’s capacitance and its equivalent
series resistor (ESR) requirements given in “Functional range” on Page 8 have to be maintained. For details,
also see the typical performance graph “Output capacitor series resistor ESR(CQ) versus output current
1Q” on Page 15. As the output capacitor also has to buffer load steps, it should be sized according to the
application’s needs.

An input capacitor C, is recommended to compensate line influences. In order to block influences like pulses
and HF distortion at input side, an additional reverse polarity protection diode and a combination of several
capacitors for filtering should be used. Connect the capacitors close to the component’s terminals.

In order to prevent overshoots during start-up, a smooth ramp up function is implemented. This ensures
almost no output voltage overshoots during start-up, mostly independent from load and output capacitance.

Whenever the load current exceeds the specified limit, e.g. in case of a short circuit, the output current is
limited and the output voltage decreases.

The overtemperature shutdown circuit prevents the IC from immediate destruction under fault conditions
(e.g. output continuously short-circuit) by switching off the power stage. After the chip has cooled down, the
regulator restarts. This leads to an oscillatory behavior of the output voltage until the fault is removed.
However, junction temperatures above 150 °C are outside the maximum ratings and therefore significantly
reduce the IC’s lifetime.

Supply 1 | Q Ia gi%)uﬁt\?gltage
T —— ‘
Current ﬁ
Limitation
EN Reset
EJ—‘

Enable q I |
c
= |7 Bandgap | Vo [lLoan
|
|

wi Temperature Reference

m Shutdown ’—1 1
— ]

Watchdog
- q_‘ GND
I

Figure 3 Voltage regulation

4

Vanom]
' V.
Vietmn ===~~~ # °
]
[}
z

Figure 4 Output voltage vs. input voltage

v
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Table 4 Electrical characteristics voltage regulator 5 V version

T;=-40°Cto 150°C, V,=13.5V, all voltages with respect to ground (unless otherwise specified)
Typical values are given at 7;=25°C

Parameter Symbol Values Unit |Note or Test Condition |Number
Min. |Typ. |Max.

Output voltage precision Vo 49 50 |51 |V 0.05 mA </, <200 mA P_5.1.1
544V <V, <28V

Output Voltage Precision Vo 49 |50 |51 |V 0.05 mA </, <100 mA P_5.1.2
527V<V,<40V

Output voltage start-up dVp/dt |3.0 7.5 |18 V/ms |V,>18V/ms P_5.1.7

slew rate Co=1uF
0.5V<V,<4.5V

Output current limitation lomax 1201 350 |550 |mA |0V<V,<4.8V P_5.1.8

Load regulation AVgioad [-15  |-1.5 |5 mV | /y=0.05mAto 200 mA P_5.1.10

steady-state V=6V

Line regulation AVqiine |25 |0 25 |mV |V,=8Vto32V P_5.1.12

steady-state lg=1mA

Dropout voltage Vy, - 140 (340 |mv |V I =200 mA P_5.1.14

Vg =V, - Vg

Dropout voltage Vi, - 70 170 |mv |Y lq =100 mA P_5.1.15

Vg =V, - Vg

Power supply ripple rejection PSRR |- 59 - dg |? fripple = 100 Hz P_5.1.18
Vripple =0.5Vpp

Overtemperature shutdown Tisd 151 |- 200 |°c |? T,increasing P_5.1.19

threshold

Overtemperature shutdown T sdh - 15 - K 2 T decreasing P_5.1.20

threshold hysteresis

1) Measured when the output voltage V,, has dropped 100 mV from the nominal value obtained at V, = 13.5V

2) Notsubject to production test, specified by design

Datasheet 11 Rev. 1.2
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Table 5

Electrical characteristics voltage regulator 3.3 V version

T;=-40°Cto 150°C, V,=13.5V, all voltages with respect to ground (unless otherwise specified)
Typical values are given at 7;=25°C

Parameter Symbol Values Unit |Note or Test Condition |Number
Min. |Typ. |Max.

Output voltage precision Vo 3.23 (33 337 |V 0.05 mA </, <200 mA P_5.1.21
3.72V <V, <28V

Output voltage precision Vo 3.23 (33 337 |V 0.05 mA </, <100 mA P_5.1.22
3.55V<V,<40V

Output voltage start-up dVp/dt |3.0 75 |18 |V/ms|V,>18V/ms P_5.1.27

slew rate Co=1uF
0.33V<Vy<297V

Output current limitation lomax 1201 350 |550 |mA |0V<V,<3.1V P_5.1.28

Load regulation AVgioad [-15  |-1.5 |5 mV | /y=0.05mAto 200 mA P_5.1.30

steady-state V=6V

Line regulation AVqjine [-20 |0 20 'mV |V,=8Vto32V P_5.1.32

steady-state lg=1mA

Dropout voltage V,, - 160 350 |mV |Y/,=200mA P_5.1.34

Vg =V, - Vg

Dropout voltage Vi, - 80 175 |mv |Y lq =100 mA P_5.1.35

Vg =V,- Vg

Power supply ripple rejection PSRR |- 63 - dg |? fripple = 100 Hz P_5.1.38
Vripple =0.5 Vpp

Overtemperature shutdown Tisd 151 |- 200 |°c |? T,increasing P_5.1.39

threshold

Overtemperature shutdown T sdh - 15 - K 2 T decreasing P_5.1.40

threshold hysteresis

1) Measured when the output voltage V,, has dropped 100 mV from the nominal value obtained at V, = 13.5V

2) Notsubject to production test, specified by design

Datasheet 12 Rev. 1.2
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4.2 Typical performance characteristics voltage regulator

Typical performance characteristics

Output voltage Vq versus Output voltage Vq versus
junction temperature T, (3.3 V version) junction temperature T, (5 V version)
3.5 T T T T
o= 100mA I = 100mA
345! . 515 .
341 . 51t .
3.35} . 5.05! .
> - — S
o 33 B = 5 —_— .
=7 7 D EEE
3251 . 495! .
32l . 49t .
3.15} . 485! .
31 1 1 1 48 1 1 1
0 50 100 150 0 50 100 150
T, (C] T, 1l
Dropout voltage V,, versus Dropout voltage V,, versus
junction temperature T, (3.3 V version) junction temperature T, (5 V version)
300 T T T 300 T T T
IQ=100mA IQ=100mA
Iy = 200 mA =200 mA
2501 Vo=33V //: 250} Vg=5V .
~
P
200} P . 200} P
- P
yd -~
s d s d
E 150} Pt § E 150} 7 .
ot o ///
— ~
d _— P =
100} S . 100 1
_-4/// 4/"/’-‘/
_”— -‘-/_,V
L __,_.——""’-—
50t . 50F .
0 1 1 1 O 1 1 1
0 50 100 150 0 50 100 150
T.IC) T, CC]
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Load regulation AV, | ,4 Versus Line regulation AV, ;. versus
output current change /, input voltage V,
0 8
-05 i
S~ DB 6
-1 3 B
~ T 4
-15 /A
~——. /
T 2t 7N
s — s y \\
8 25 2o N \ _
G XS \\
z _3 S \\__’__/
-2
-35 Ry
R -4 lg=1mA ]
-4 —_a0°C |
Tj=-40°C 7 —T-a0C
45 Tj=2500 B -6 _Tj=25°C _
Tj=150°C7 _1']_=150on
-5 L] -8 I 1 I 1
0 50 100 150 200 10 15 20 25 30
g [MA] Vv, V]
Output voltage V, versus Output voltage V, versus
Input voltage V, (3.3 V version) Input voltage V, (5 V version)
4 T T T 6 T T T
| ——T,=-40°C ——T,=-40°C
35} ——T,=25°C ——T=25°C

| —— T,=150°C 5'—TJ.=150°C

/ :
{1/
15 { i /

VoVl
VoVl
w

0.5
o A
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Vv, V] Vv, V]
Datasheet 14 Rev.1.2

2021-04-08



OPTIREG™ linear TLS820FOELVxx
Low dropout linear voltage regulator

Block description and electrical characteristics

Power supply ripple rejection PSRR versus
ripple frequency f

80 T T I T T TTIT
A\ Vy=33V
\
70\ V=5V
60 N\
\\
\
50 \
N\
o
= N\ /
E 40 A\
[92) \
* /
30 /
N T A A A i A W WA D L
L _ N\
20t lg=10 mA \
B \
I Vripple = V-2 Vpp
1of- ™ T=25°C
R |
T
ol 1
107 107" 10° 10’ 10° 10°
f [kHz]

Maximum output current /, versus

input voltage V,
800 T T T T T T T
- T,=-40°C
700} T,=25°C
= T,=150°C
600 V=0V
500
<
E
% 400
£
e —
N
300 N\
N
N\
200
100
0
0 10 20 30 40
v, v]
Datasheet
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Output capacitor series resistor ESR(Cy) versus
output current /,

3

10
Unstable Region
10°
. 10' Stable Region
S
e
)
o
[47]
iN) 10O
107"
. CQ =1uF
i T.=25°C
_D J
10 i Ad i 1
0.05 1 10 200
o [MA]
Dropout voltage V,, versus
output current /,
300 1T T T T T T
| Vq=33V
~Ya=oV
250 T=25°C
200
S
A1
E 150 o d
>° /
/| P
100
I
// -
d
50 7
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7
0 zd
0 50 100 150 200
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Block description and electrical characteristics

4.3 Current consumption

Table 6 Electrical characteristics current consumption

T;=-40°Cto 150°C, V/; = 13.5 V (unless otherwise specified)
Typical values are given at 7;=25°C
Conditions of other pins: DT1 =DT2 =WI=GND

Parameter Symbol Values Unit Note or Test Condition |Number
Min. |Typ. |Max.

Current consumption q.off - 13 |5 MA |V =0V;T;<105°C P_5.3.1

lg=1,

Current consumption g, off - - 8 MA [ Vey=0.4V;T;<125°C P_5.3.3

lg=1,

Current consumption ly - 40 52 MA  |/5=0.05mA P_5.3.4

lg=1-1q T,=25°C

Current consumption ly - 62 7 MA  |15=0.05mA P_5.3.7

lg=1-1q T,<125°C

Current consumption ly - 62 80 HA Y lo =200 mA P_5.3.9

lg=1-1q T;<125°C

1) Not subject to production test, specified by design

Datasheet 16 Rev.1.2
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Block description and electrical characteristics

4.4 Typical performance characteristics current consumption

Typical performance characteristics

Current consumption Iq versus Current consumption Iq versus
output current /, input voltage V,
100 “ “ “ 200 “ “ “ “ : :
T=25°C ——T,=-40°C
90t . 180} T=25°C ]
—— T.=150°
80r - 160} j=150°C ]
V=5V
70t . 140t Iq =50 uA
601 . 120+ .
< <
3 50t . 3. 100 .
o _o
//,
40— E 80t 7
30t . 60 .
/‘//
20} 1 40} — -
_,ﬂ/’-—
10 . 20 .
O 1 1 1 0 1 1 1 1 1 1 1
0 50 100 150 200 5 10 15 20 25 30 35 40
Iq [MA] \AYl
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Block description and electrical characteristics

4.5 Enable

The TLS820F0 can be switched on and off by the enable feature: connect a HIGH level as specified below (e.g.
the battery voltage) to pin EN to enable the device; connect a LOW level as specified below (e.g. GND) to shut
it down. The enable has a built in hysteresis to avoid toggling between ON/OFF state, if signals with slow
slopes are applied to the EN input.

Table7 Electrical characteristics enable

T;=-40°Cto 150°C, V/, = 13.5 V, all voltages with respect to ground (unless otherwise specified)
Typical values are given at 7;=25°C

Parameter Symbol Values Unit |Note or Test Condition | Number
Min. |Typ. |Max.

High level input voltage Ven 2 - - v Vq settled P_5.5.1
Low level input voltage Ven,L - - 08 |V Ve=0.1V P_5.5.2
Enable threshold hysteresis Ven 1y 100 |- - mV - P_5.5.3
High level input current len - - 35 |pA Ven=3.3V P_55.4
High level input current lenn - - 22 HA Ven=18V P_5.5.6
Enable internal pull-down Ren 095 |15 (26 |MQ |- P_55.7
resistor

Datasheet 18 Rev.1.2
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4.6

Typical performance characteristics

Input current /,, versus
input voltage V|, (condition: V, =0V)

Typical performance characteristics enable

Enable input current I versus
enable input voltage V¢,

30 “ 50 “
T,=-40°C T,=-40°C
T=25°C or T,=25°C 1
251 T,=150°C 1 a0l T,=150°C /|
Vg = OV ol S J
20t A // /
/ 30} / /,/ /,A
T | /) Z S
’ /) )l /S
/ /) /S
10} / / 1 15k ,/ / /! 4
/ / ,///
V] // 10 //// |
5 /—”;”-’ —_ i /A////
[— 5} //? |
/ %/
% 10 20 30 40 % 10 20 30 40
V|N [V] VEN [V]
Output voltage V, versus Output voltage V, versus
time (EN switched ON, 5 V version) time (EN switched ON, 3.3 V version)
6 “ “ “ 6 “ “ “
5t — 5t
[/
[ ) S
_ [ / _
Bl [/ / ] Eal S ana
1) SR
2r / [/ lg=100mA 2r / / / g =100 mA
/ / / T,=-40°C / / ,/ T,=-40°C
il // // T=25°C | il // T;=25°C
/7// 3:15000 /// // \T/j:15000
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Datasheet 19 Rev. 1.2

2021-04-08



o~ _.
OPTIREG™ linear TLS820FOELVxx Inflneon
Low dropout linear voltage regulator '

Block description and electrical characteristics

4.7 Reset

The TLS820F0’s output voltage is supervised by the reset feature, including undervoltage reset, delayed reset
at power-on and an adjustable reset threshold.

The undervoltage reset function sets the pin RO to LOW, in case V; is falling for any reason below the reset
threshold V;

When the regulator is powered on, the pin RO is held at LOW for the duration of the power-on reset delay time

T,low*

tg.

Supply Lo

1vDD

-
1

117

Control

o

optional

|_|

:

14—+ —— ] Reset

HRADM Micro-

Controller

RADJ |
L

J_j_‘GND DT1
M GND

e
ol

Figure 5 Block diagram reset circuit

Reset delay time

The pin DT1 is used to set the desired reset delay time t,4. Connect this pin either to GND or Q to select the
timing according to Table 8.

Table 8 Reset delay time selection

DT1 connected to ty

GND 16.5ms
Q 8.5ms

Power-on reset delay time

The power-on reset delay time is defined by the parameter t,; and allows a microcontroller and oscillator to
start up. This delay time is the time period from exceeding the upper reset switching threshold Vgr ;g until the
reset is released by switching the reset output “RO” from “LOW” to “HIGH”.

Undervoltage reset delay time

The undervoltage reset delay time is defined by the parameter t,,. It is the time interval from exceeding the
reset switching threshold Vi 0, until the reset is released by switching the reset output from low to high.

Reset blanking time

The reset blanking time t,, 1,1, avoids that short undervoltage spikes trigger an unwanted reset “low” signal.

Datasheet 20 Rev.1.2
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Reset reaction time

In case the output voltage of the regulator drops below the output undervoltage lower reset threshold Vgr
the reset output “RO” is set to low, after the delay of the internal reset reaction time t The reset blanking
time t,, .0k IS Part of the reset reaction time ¢

Reset output “RO”

The reset output “RO” is an open collector output with an integrated pull-up resistor. In case a lower-ohmic
“RO” signal is desired, an external pull-up resistor can be connected to the output “Q”. Since the maximum
“RO” sink current is limited, the minimum value of the optional external resistor “Rgq ,,” is given in Table
“Reset output RO” on Page 23.

Reset output “RO” low forvQ=1V

In case of an undervoltage reset condition reset output “RO” is held “low” for V=1V, even if the input “I” is
not supplied and the voltage V, drops below 1 V. This is achieved by supplying the reset circuit from the output
capacitor.

rr,int*

rr,int*

Reset adjust function

The undervoltage reset switching threshold can be adjusted according to the application’s needs by
connecting an external voltage divider (Ryp 1, Rapyp) @t pin “RADJ”. For selecting the default threshold connect
pin “RADJ” to GND. The reset adjustment range for the TLS820FOELV50 is given in Reset threshold
adjustment range. The reset adjustment range for the TLS820FOELV33 is given in Reset threshold
adjustment range.

When dimensioning the voltage divider, take into consideration that there will be an additional current
constantly flowing through the resistors.

With a voltage divider connected, the reset switching threshold V, is calculated as follows

T,new
(neglecting the Reset adjust pin current /g,y ):

VRT,lo,neW = VRADJ,th x (RADJ,l + RADJ,Z) / RADJ,Z (4.1)
with

* Virionew: Desired undervoltage reset switching threshold.

* Rapy1» Rapyo: Resistors of the external voltage divider, see Figure 5.

* Viapun: Reset adjust switching threshold given in Reset adjustment switching threshold.
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\ \_ trd
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t
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Figure 6 Typical timing diagram reset
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Table 9

Electrical characteristics reset

T;=-40°Cto 150°C, V,=13.5V, all voltages with respect to ground (unless otherwise specified)

Typical values are given at 7;=25°C

Parameter Symbol Values Unit | Note or Test Condition | Number
Min. ‘ Typ. ‘ Max.

Output undervoltage reset 5V version only

Output undervoltage reset upper | Vg pign 46 |47 |48 |V Vg increasing P_5.7.1

switching threshold

Output undervoltage reset lower | Vqr 4, 45 |46 |47 |V Vq decreasing P_5.7.2

switching threshold - default RADJ =GND

Output undervoltage reset VRt hy 60 [100 |- mV | RADJ connected to GND |P_5.7.3

switching hysteresis

Output undervoltage reset Ven 200 |400 |- mV |RADJ=GND P_5.7.4

headroom Vy, - Vi;

Output undervoltage reset 3V3 version only

Output undervoltage reset upper | Vgr pign 3.08 |3.15 |3.22 |V Vg increasing P_5.7.5

switching threshold

Output undervoltage reset lower | Vg4, 3.0 |3.05 |3.13 |V Vq decreasing P_5.7.6

switching threshold - default RADJ = GND

Output undervoltage reset VRt hy 60 [100 |- mV | RADJ connected to GND |P_5.7.7

switching hysteresis

Output undervoltage reset Ven 100 250 |- mV |RADJ=GND P_5.7.8

headroom Vy, - Vi;

Reset threshold adjustment

Reset adjustment switching VraDy th 1.15 |1.20 |1.25 |V - P_5.7.9

threshold

Reset threshold adjustmentrange | Vir ange (2.5 |- 44 |V for Vg nom =5V P_5.7.10

Reset threshold adjustmentrange |Vir ange (2.5 |- 29 |V for Vo nom=3-3V P_5.7.11

Reset output RO

Reset output low voltage Vro.low - 02 (04 |V 1V=VosVer P_5.7.12
Rro 25.1kQ

Reset output Rroint 13 (20 |36 kQ |internally connectedto |P_5.7.13

internal pull-up resistor Q

Reset output external Rro ext 51 |- - kQ |1V=sVy<Vir; P_57.14

pull-up resistor to V, Voo 0.4V

Reset delay timing

Reset delay time ted slow 13.2 [16.5 |19.8 |ms |DT1connectedtoGND |P_5.7.20

Reset delay time ted fast 6.8 (85 [10.2 |ms |DT1connectedtoQ P_57.21

Reset blanking time toplank |- 6 - us |V for Vo nom=3.3V P_5.7.22

Reset blanking time tepank |- 7 - us |2 forVypom=5V P_5.7.46

Internal reset reaction time terint - 7 20 us | forVqpem=3.3V P_5.7.23

Internal reset reaction time terint - 10 (33 us | forVgnem=5V P_5.7.36
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Table 9 Electrical characteristics reset (cont’d)

T;=-40°Cto 150°C, ;= 13.5 V, all voltages with respect to ground (unless otherwise specified)
Typical values are given at 7;=25°C

Parameter Symbol Values Unit | Note or Test Condition | Number
Min. |Typ. | Max.

Reset delay input DT1

Delay input DT1 Vorin 20 |- |- Vo= P_5.7.24

high signal valid

Delay input DT1 Vor1L - - 0.80 |V - P_5.7.25

low signal valid

Delay input DT1 dVpry/dt |1 - - V/us | Vo <Vor <Vorim P_5.7.34

signal slew rate

High level input current IoT1m - - 35 |pA Vg =33V P_5.7.27

Delay input DT1 Ror1 09 |15 |26 |(MQ |- P_5.7.28

internal pull-down resistor

1) Not subject to production test, specified by design.
2) Not subject to production test, specified by design.
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4.8 Typical performance characteristics reset

Typical performance characteristics

Undervoltage reset threshold V; versus Undervoltage reset threshold V; versus
junction temperature 7, (3.3 V version) junction temperature T, (5 V version)
3.5 T T T 5 T T T
341 - 4.9t .
33! . 48} .
3.2f . 47— — 7
34t 1 46— 7
= [ =
r 3t . - 450 .
o o
> >
29t . 4.4} .
2.8} E 4.3}t .
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271 VQ=3.3V i 42} VQ=5V d
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26f VRT, high 1 41} VRT, high 1
VRT, low VRT, low
25 1 1 1 4 1 1 1
0 50 100 150 0 50 100 150
T;[C] T, [°C]
Power-on reset delay time t,  versus Internal reset reaction time t,, ;,, versus
junction temperature T; junction temperature T;
25 n : : 20 n n n
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16} :
20l .
14} .
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N //, 12\ i
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E 15} Bl X S10E NG TN 1
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10} : r———
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T[C] T,CCI
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4.9 Standard watchdog

The TLS820F0 features a load dependent watchdog function with a programmable watchdog timing. The
watchdog function monitors a microcontroller, including time base failures. In case of a missing falling edge
within a certain pulse repetition time, the watchdog output “W0O” is set to “low”.

The watchdog uses an internal oscillator as timebase. The effective trigger window is derived from the
watchdog timebase and can be adjusted by using the pins DT1 and DT2.

The watchdog output “WO” is separated from the reset output “RO”. Hence, the watchdog output might be
used as an interrupt signal for the microcontroller independent from the reset signal. It is possible to
interconnect pin “W0O” and pin “RO” in order to establish a wire-or function with a dominant low signal.

Supply l 1
o .

J ,,ll

optional

14— e []Reset

Micro-

ke
>
Control -
WD core
Controller

‘ wi
[}-«————T[]Control
I\NI
J_j_‘ GND DT1| DT2
GND

-

-

Figure 7 Block diagram watchdog circuit

Watchdog timing

By changing the condition on the “DT” pins, the new timing is valid from the beginning of next period. From
this time on, the frequency of the Wi signal must be adapted (see also “Typical watchdog timing diagram,
watchdog and reset modes” on Page 27).

Figure 8 shows the state diagram of the watchdog (WD) and the mode selection. After power-on, the reset
output signal at the “RO” pin (microcontroller reset) is kept LOW for the reset delay time t,,. With the LOW to
HIGH transition of the signal at “WO” the device starts the watchdog ignore time ¢, ;. Next, the WD starts the
watchdog trigger time (time frame within a trigger at WI must occur).

From now on, the timing of the signal on WI from the microcontroller must fit to the WD-trigger time t, ,,
based on the setting of the “DT” pins. A re-trigger of the WD-trigger time is done with a HIGH-to-LOW transient
at the Wi-pin within the active t,, .

Watchdog output “W0O”

The watchdog output “W0O” is an open collector output with an integrated pull-up resistor. In case a lower-
ohmic “WO” signal is desired, an external pull-up resistor can be connected to the output “Q”. Since the
maximum “WO?” sink current is limited, the minimum value of the optional external resistor “Ryq " is given
in Table “Watchdog output WO” on Page 30. A HIGH to LOW transition of the watchdog trigger signal on pin
Wlis taken as a trigger. A watchdog signal is generated (“WO” goes LOW), if there is no trigger pulse during the
watchdog trigger time.
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L/ N

DT1
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o i T EE
Gt \ Y 2 )

1
| 1
tra Normal operation two,low Normal operation Nowp assfmon during

*) watchdog trigger time interrupted by correct W signal serving the watchdog

Figure 8 Typical watchdog timing diagram, watchdog and reset modes

Watchdog input “WI”

The watchdog is triggered by a falling edge at the watchdog input pin “WI”. The amplitude and slope of this
signal has to comply with the specification (Table “Watchdog input WI” on Page 29). For details regarding
test pulses, see Figure 9 “Test pulses watchdog input WI” on Page 27.

Van &

VWI,high

VWI,Iow

Figure 9 Test pulses watchdog input Wi
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Table 10 Electrical characteristics watchdog

T;=-40°Cto 150°C, V,=13.5V, all voltages with respect to ground (unless otherwise specified)
Typical values are given at 7;=25°C

Parameter Symbol Values Unit | Note or Test Condition | Number

Min. ‘Typ. ‘ Max.

Watchdog timing

Watchdog ignore time twii 128 |16 [19.2 ms |- P_5.9.1

Watchdog trigger time twitr 1 76.8 |96 |115.2 |ms |DT1connectedtoGND; |P_5.9.2
DT2 connected to GND

Watchdog trigger time twitr.2 384 |48 |57.6 |ms |DT1connectedtoQ; P_5.9.3
DT2 connected to GND

Watchdog trigger time twitr s 256 |32 (384 |ms |DTlconnectedtoGND; |P_5.9.4
DT2 connected to Q

Watchdog trigger time twitra 12.8 |16 |19.2 |ms |DT1connectedtoQ; P_5.9.5
DT2 connected to Q

Watchdog output low time two.low 6.4 |8 96 |ms |- P_5.9.6

Load dependent watchdog activation

Watchdog activation current low act - - 55 |[mA [forVy,om=5V: P_5.9.11

threshold V,>5.44V,

high current condition
must be applied at least
for the time of tyy fiter max

Watchdog deactivation current | /oy geact |1 - - mA | for Vg hom =5V: P_5.9.12
threshold V,>5.44V;

low current condition
must be applied at least
for the time of tyy e, max

Watchdog deactivation current | /qy 1, 0.35 |- - mA | for Vg om=5V: P_5.9.13
hysteresis V,>5.44V;
Watchdog activation current low act - - 55 |mA |forVqy,om=3.3V: P_5.9.39
threshold V,>3.72V;

high current condition
must be applied at least
for the time of ty ier max

Watchdog deactivation current | /gy geact |1 - - mA | for Vg hom =3.3V: P_5.9.40
threshold V,>3.72V,;

low current condition
must be applied at least
for the time of tyy fiter max

Watchdog deactivation current | /q 1, 0.35 |- - mA | for Vg nom=3.3V: P_5.9.41
hysteresis V,>3.72V;

Watchdog minimum filter time |t o fiter, |100 |- - us |Y-seePage 30 P_5.9.14
state transition by current min
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Table 10 Electrical characteristics watchdog (cont’d)

T;=-40°Cto 150°C, V, = 13.5 V, all voltages with respect to ground (unless otherwise specified)
Typical values are given at 7;=25°C

Parameter Symbol Values Unit | Note or Test Condition | Number

Min. | Typ. |Max.

Watchdog maximum filter time | ty i fiter, |~ - 500 |ps |Y-seePage30 P_5.9.15
state transition by current

Watchdog input Wi

max

Watchdog input Vwjow |- - 08 v |?- P_5.9.16
low signal valid

Watchdog input Virpign  |2:0 |- - v oo|2- P_5.9.17
high signal valid

Watchdog input o ph 1 - - s | % Vi = Vi pign P_5.9.19
high signal pulse length

Watchdog input o pl 1 - - us | ? Vi = Vi tow P_5.9.20
low signal pulse length

Watchdog input dv,,/dt |1 - - V/us |2 Vi iow < Vi < Viwiigh P_5.9.21
signal slew rate

High level input current hw - - 35 |pA |V, =33V P_5.9.22
Watchdog input internal pull- R 09 |15 |26 |[MQ |- P_5.9.23
down resistor

Watchdog disable threshold Vi dis 1.15 |- 140 |V for Vg nom=5V: P_5.9.31
W1 signal value V,>5.44V;

signal must be applied for
>ty filter,max tO deactivate
and activate the

watchdog
Watchdog disable threshold Vi dis 1.15 |- 140 |V for Vg nom=3-3V: P_5.9.24
Wi signal value V,>4.6V,

signal must be applied for
> tW,filter,max to deactivate
and activate the

watchdog
Watchdog minimum filtertime |ty fer, 100 |- - us |¥-see Page 32 P_5.9.25
state transition by Wi min
Watchdog maximum filter time |ty fier, |- - 500 |ps |¥-seePage32 P_5.9.26

state transition by WI

max

Watchdog delay input DT2 (DT1 is defined in chapter Reset delay input DT1)

Delay input DT2 VoraL - - 08 |V - P_5.9.27
low signal valid
Delay input DT2 Voran 20 |- - v - P_5.9.28

high signal valid
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Table 10 Electrical characteristics watchdog (cont’d)

T;=-40°Cto 150°C, ;= 13.5 V, all voltages with respect to ground (unless otherwise specified)
Typical values are given at 7;=25°C

Parameter Symbol Values Unit | Note or Test Condition | Number

Min. | Typ. |Max.

Delay input DT2 dVpp,/dt |1 - - V/us | Vory < Vore < Vorx P_5.9.38
Signal Slew Rate
High level input current DT2 IpTah - - 35 |pA |V =33V P_5.9.30
Delay input DT2 internal pull- Ror, 09 |15 |26 |[MQ |- P_5.9.32
down resistor
Watchdog setup and hold time | t.eyp hota, | 150 |- - us | Within the setup and P_5.9.33
(DT1,DT2) oT hold time phase, a DTx

transition will not be

recognized
Watchdog output WO
Watchdog output low voltage Viwoow |~ 02 |04 |V Rwo>5.1kQ P_5.9.34
Watchdog output Rwo,int 13 |20 |36 kQ |internally connectedto |P_5.9.35
internal pull-up resistor pin Q
Watchdog output external Rwoext |51 |- - kQ |Vyo=<0.4V,; P_5.9.36

pull-up resistor to V/,
1) Not subject to production test, specified by design.
2) For details on applied test pulse, see Figure 9

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

Watchdog trigger time

Two pins, DT1 and DT2, are used to set the desired watchdog trigger time t,, .. Connect these pins either to
GND or to high level (e.g. Q) to select the timing according to Table 11.

Table1l  Watchdog trigger time selection

DT1 connected to DT2 connected to twi,tr,typ
GND GND 96 ms
Q GND 48 ms
GND Q 32ms
Q Q 16 ms

Watchdog deactivation by current control

The watchdog is load dependent inactive. This ensures, that if the microcontroller is in a power save mode
(lo=low.deact) @nd not able to provide a correct watchdog trigger signal at pin “WI”, no watchdog signal
“WO = low” is generated. The transition from an active to an inactive state will be performed after a dead time
of ty o fitermax When output current keeps below the deactivation threshold. This protects against an
unintended entering of the watchdog deactivation state caused by short dynamic current drops. In case of
very short current drops up to the time of ty o firermin» the activation state will definitely be kept. These
scenarios are also valid for the transition from deactivation to activation state. For details see also Figure 10
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Figure 10 Watchdog output behavior for watchdog deactivation by current control

>t

Scenario “A”

In scenario “A” the watchdog logic expects a next trigger at Wi pin within the WD-trigger time ¢, ,,. This state
is interrupted by the low current load state (Io </qy geact)- During this state, the watchdog is disabled. The
watchdog output signal “WO” will stay high while the watchdog is disabled. After leaving the low current load
state (/g = /o w.act), @aN ignore window ty, ; follows. After this, the watchdog trigger time t,, ., starts based on the
setting of the DT pins. This behavior is defined for cases with a low current load time greater than ¢, o,

Scenario “B”

In scenario “B” the watchdog is not served within WD-trigger time t,,, . with an trigger event at Wi pin. As a
result the “WO” is set to low. This state is interrupted by the low current load state (/g < /gy geact)- During this
state, the watchdog is disabled. The watchdog output signal “WO” is kept in low state for t,, ,,, @and then the
“WO” is set to high. After leaving the low current load state (/g > /gy act), @N ignore window ty, ; follows. After
this, the watchdog trigger time t, ,, starts based on the setting of the DT pins. This behavior is defined for cases
with a low current load time greater than t, |-

Scenario “C”

In scenario “C” the watchdog is not served within WD-trigger time ¢, with an trigger event at Wl pin. As a
result the “W0O” is set to low. After this an ignore window follows. This state is interrupted by the low current
load state (Ig < /g w deact)- During this state, the watchdog is disabled. The watchdog output signal “WO” will
stay high while the watchdog is disabled. After leaving the low current load state (/g2 /4 ,c), @n ignore
window t,, ; follows. After this, the watchdog trigger time t,, ., starts based on the setting of the DT pins. This
behavior is defined for cases with a low current load time greater than g o,

Scenario “D”

In scenario “D” the watchdog is not served within WD-trigger time ¢, ., with a trigger event at Wi pin. As a result
the “WO” is set to low. This state is interrupted by the low current load state (/g < /gy geact)- DUring this state,
thewatchdogis disabled. The watchdog output signal “WO” is kept in low state for the time of low current load
state. After leaving the low current load state (5= /5y ), @an ignore window t,; follows. After this, the
watchdog trigger time t,, ,, starts based on the setting of the DT pins. This behavior is defined for cases with a
low current load time less than tyq o

Datasheet 31 Rev.1.2
2021-04-08



o~ _.
OPTIREG™ linear TLS820FOELVxx Inflneon
Low dropout linear voltage regulator '

Block description and electrical characteristics

Watchdog deactivation by external signal (pin “WI”)

Note: Disabling the watchdog should only considered when the application is not running in the normal
operating conditions as the safe operation is not ensured any more. Example would be the flashing
process of the microcontroller.

The Watchdog can be disabled by connecting a voltage level between the range of 1.15V to 1.40 V to WI. By
entering the watchdog deactivation, the “WO” signal behaves like it is described in Figure 11. The transition
from active to an inactive state will be performed after a dead time of ty, fiter maxe When correct level to Wi pin
is applied. This protects against the unintended entering of watchdog deactivation state. After leaving the
deactivation voltage range 1.15V to 1.40V, the watchdog is again active and starts with an ignore window.
This scenario is also valid for the transition from deactivation to activation state.

t 1 t

Vi 4 Vw 4 scenario D
>two jow <two,jow
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Vgisiow |- — — — — — — — —— 1 _____ :I, ________________ Viwgision o — — — — — — H ____________________
t T Ll 1 >
| | | |
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I
|
|
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% 1 t

Figure1l Watchdog output behavior for watchdog deactivation by WI pin

3

Scenario “A”

In scenario “A” the watchdog logic expects a next trigger at Wi pin within the WD-trigger time ¢, ,,. This state
isinterrupted by setting I/, to the disable condition (Vi is jow = Viwi = Vi, dis high) - DUring this state, the watchdog
is disabled. The watchdog output signal “WO” will stay high while the watchdog is disabled. After leaving the
disable condition (Vi = Vi gis high O Vim = Vit disjow)> @N ignore window t,; follows. After this, the watchdog
trigger time ¢, ,, starts based on the setting of the DT pins. This behavior is defined for cases with a watchdog
disabled duration greater than tq |,

Scenario “B”

In scenario “B” the watchdog is not served within WD-trigger time ¢, with an trigger event at Wi pin. As a
result the “WO” is set to low. This state is interrupted by setting V,, to the disable condition
(Vi disjow = Vi = Vi dis high)- DUring this state, the watchdog is disabled. The watchdog output signal “WO” is
keptin low state for t, 0, and then the “WO” is set to high. After leaving the disable condition (Viy, = Viy gis nign
or Viyi = Vi dis low)» @N ignore window ¢, ; follows. After this, the watchdog trigger time ¢, starts based on the
setting of the DT pins. This behavior is defined for cases with a watchdog disabled duration greater than

tWO,low’

Scenario “C”

In scenario “C” the watchdog is not served within WD-trigger time ¢, with an trigger event at Wl pin. As a
result the “W0O” is set to low. After this an ignore window follows. This state is interrupted by setting V,, to the
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disable condition (Viy, gis tow < Vim S Vi gis pign)- During this state, the watchdog is disabled. The watchdog output
signal “WO” will stay high while the watchdog is disabled. After leaving the disable condition (Vy, = Viy is hign
or Viyi = Vi dis low)» @N ignore window t, ; follows. After this, the watchdog trigger time ¢, starts based on the
setting of the DT pins. This behavior is defined for cases with a watchdog disabled duration greater than

tWO,low‘

Scenario “D”

In scenario “D” the watchdog is not served within WD-trigger time ¢, ., with a trigger event at Wi pin. As a result
the “WO” is set to low. This state is interrupted by setting V,, to the disable condition
(Vi disow = Vi = Vi dis high)- DUring this state, the watchdog is disabled. The watchdog output signal “WO” is
kept in low state as long the watchdog is disabled. After leaving the disable condition (V= Viy gis pign OF
Vi = Vi dis low)> @n ignore window t,,; follows. After this, the watchdog trigger time t,, ., starts based on the
setting of the DT pins. This behavior is defined for cases with a watchdog disabled duration less than t,5 -
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4.10 Typical performance characteristics standard watchdog

Typical performance characteristics
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5 Application information
5.1 Application diagram
Note: The following information is given as a hint for the implementation of the device only and shall not

be regarded as a description or warranty of a certain functionality, condition or quality of the device.

Dn e.g.

Current .
Micro

Limitation RO rq Controller
EN Reset T xc22xx

Supply ‘ _ l | Q l Regulated Output Voltage
O—Di —»—_ 1 ? @ EI I L Load

= -
<45V T 47pF | 100nF
Enable

wi Temperature
iy Shutdown

Watchdog T GND
1] < o l | ——

e g. Ignition

Figure12 Application diagram

Note: This is a very simplified example of an application circuit. The function must be verified in the real
application.
5.2 Selection of external components

5.2.1 Input pin
The typical input circuitry for a linear voltage regulator is shown in the application diagram above.

A ceramic capacitor at the input, in the range of 100 nF to 470 nF, is recommended to filter out the high
frequency disturbances imposed by the line e.g. ISO pulses 3a/b. This capacitor must be placed very close to
the input pin of the linear voltage regulator on the PCB.

An aluminum electrolytic capacitor in the range of 10 pF to 470 pF is recommended as an input buffer to
smooth out high energy pulses, such as ISO pulse 2a. This capacitor should be placed close to the input pin of
the linear voltage regulator on the PCB.

An overvoltage suppressor diode can be used to further suppress any high voltage beyond the maximum
rating of the linear voltage regulator and protect the device against any damage due to over-voltage.

The external components at the input are not mandatory for the operation of the voltage regulator, but they
are recommended in case of possible external disturbances.

5.2.2 Output pin

An output capacitor is mandatory for the stability of linear voltage regulators.
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The requirement to the output capacitor is given in “Functional range” on Page 8. The graph “Output
capacitor series resistor ESR(CQ) versus output current 1Q” on Page 15 shows the stable operation range
of the device.

TLS820F0 is designed to be also stable with low ESR capacitors. According to the automotive requirements,
ceramic capacitors with X5R or X7R dielectrics are recommended.

The output capacitor should be placed as close as possible to the regulator’s output and GND pins and on the
same side of the PCB as the regulator itself.

In case of rapid transients of input voltage or load current, the capacitance should be dimensioned in
accordance and verified in the real application that the output stability requirements are fulfilled.

5.3 Thermal considerations

Knowing the input voltage, the output voltage and the load profile of the application, the total power
dissipation can be calculated:

Py = (V- Vo) X Ig + V, x I, (5.1)
with

+ Py: continuous power dissipation

+ V,:inputvoltage

« Vy outputvoltage

+ Iy output current

. /q: quiescent current

The maximum acceptable thermal resistance Ry, can then be calculated:

Rihiamax = (Tj,max' T,)/Pp (5.2)
with

T max Maximum allowed junction temperature

+ T,:ambient temperature

Based on the above calculation the proper PCB type and the necessary heat sink area can be determined with
reference to the specification in “Thermal resistance” on Page 9.

Example

Application conditions:
V=135V

V=5V

lo=150 mA

T,=85°C

Calculation of Ry, ja max:
Pp= (V= Vg) xIg+ V%1, (V) x I, can be neglected because of very low /)
=(13.5V-5V) x 150 mA=1.275W
Rihiamax = (Tj,max -T.)/Pp
=(150°C-85°C)/1.275 W =50.98 K/W
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As a result, the PCB design must ensure a thermal resistance Ry, lower than 50.98 K/W. According to
“Thermal resistance” on Page 9, at least 600 mm? heatsink area is needed on the FR4 1s0p PCB, or the FR4
2s2p board can be used to ensure a proper cooling for the TLS820F0 in PG-SSOP-14 package.

5.4 Reverse polarity protection

TLS820F0 is not self protected against reverse polarity faults and must be protected by external components
against negative supply voltage. An external reverse polarity diode is needed. The absolute maximum ratings
of the device as specified in “Absolute maximum ratings” on Page 7 must be kept.

5.5 Further application information

+ For further information you may contact http://www.infineon.com/
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6 Package information
L 0.35 x 45°
58S 39017 |= [0[0A[HID]2x
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oclw Tyy 2 <
=) ‘<
' [ i i f =
2[0.08[C] oo |
0.65]) SEATING 642025
_| |6x[0.65/=[39] PLANE ~l02[Cl14x
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4> - sl
14 papingg 8 1 i 1/ S
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GEEF L] [N
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~' 8] Expose
ndex” = o ~ICl0.1TH]AB] 2 'epa
Marking 4.9:0.1"
1) Does not include plastic or metal protrusion of 0.15 max. per side
2) Lead width can be 0.61 max. in dambar area PG-SSOP-14

Figure13 PG-SSOP-14"

Green product (RoHS compliant)

To meet the world-wide customer requirements for environmentally friendly products and to be compliant
with government regulations the device is available as a green product. Green products are RoHS-Compliant
(i.e Pb-free finish on leads and suitable for Pb-free soldering according to IPC/JEDEC J-STD-020).

Further information on packages

https://www.infineon.com/packages

1) Dimensionsin mm
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1.0 2015-03-20 |Data Sheet - Initial version
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