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1 Overview

Features

» 3.3V Fixed and Adjustable Output Voltage from 0.8 V to 5.25 V

» Output Voltage Accuracy of +2 %

» Static Output Currents up to 800 mA

» Enable Functionality

* Undervoltage Reset with Power-On Reset Delay

» Adjustable Reset Threshold

» Extended Input Voltage Operating Range of 2.7 Vto 18 V
* Low Dropout Voltage: typ. 400mV at 400mA

* Very Low Current Consumption: typ. 90 pA

» Very High PSRR: typ. 62dB at 10kHz

*  Output Current Limitation

» Overtemperature Shutdown

* Wide Temperature Range From -40 °C up to 150 °C

» Suitable for Use in Automotive Electronics as Post Regulator
* Green Product (RoHS compliant)

» AEC Qualified

Description

TLS208D1

PG-DSO-8 (Exposed Pad)

PG-TSON10

The TLS208D1 is a monolithic integrated linear voltage post regulator. The IC regulates an input voltage 7, in the
range of 2.7V < J, £ 18 V to an adjustable output voltage of 0.8 V to 5.25 V or to a fixed output voltage with a
precision of +2 %. The TLS208D1 is especially designed for applications with a permanent connection to
preregulators like DCDC converters. The device is available in the small surface mounted PG-DSO-8 (Exposed
Pad) package. In addition to the enable functionality, the feature set includes a reset with an adjustable reset
threshold. This threshold can be modified by an external resistor divider. The device is designed for the harsh
environment of automotive applications. Therefore it is protected against overload, short circuit and
overtemperature conditions by the implemented output current limitation and the overtemperature shutdown
circuit. The TLS208D1 can be also used in all other applications requiring a stabilized voltage of 0.8 V to 5.25 V.

The input capacitor C; is recommended for compensating line influences. The output capacitor Cy is necessary
for the stability of the regulating circuit. Stability is guaranteed at values specified in “Functional Range” on

Page 8 within the whole operating temperature range.

Type Package Marking
TLS208D1EJV PG-DSO-8 (Exposed Pad) 208D1V
TLS208D1EJV33 PG-DSO-8 (Exposed Pad) 208D1V33
TLS208D1LDV PG-TSON10 208DV
TLS208D1LDV33 PG-TSON10 208DV33
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Block Diagram

2 Block Diagram
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Figure 1 Block Diagram Adjustable Version (e.g. TLS208D1EJV)
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Figure 2  Block Diagram Fixed Voltage Version (e.g. TLS208D1EJV33)

Data Sheet 4 Rev. 1.0, 2015-02-26



@neon

/

TLS208D1

Pin Configuration

3 Pin Configuration
3.1 Pin Assignment PG-DSO-8 (Exposed Pad)
IN [ 1r ______ 811 Q
I
I
N.C. [T 21 17 [T ADJFB
I
' [
GND [ 3: 16 [ T 1 RADJ
i |
EN CT4'------ 1513 RO

Figure 3 Pin Configuration Package PG-DSO-8 (Exposed Pad)

3.2 Pin Definitions and Functions PG-DSO-8 (Exposed Pad)

Pin |Symbol |Function

1 I Input.
IC supply. For compensating line influences, a capacitor of 220 nF close to the IC pins is
recommended.

2 N.C Not Connected.

3 GND Ground Reference.
Connect this pin low ohmic to GND.

4 EN Enable.
A low signal disables the IC. A high signal switches it on.
Connect to the input |, if the enable functionality is not required.

5 RO Reset Output
The open collector output can be connected to a microcontroller using a external pull up resistor.
If the functionality is not required, the pin can be left open.

6 RADJ Reset Adjust.
For reset threshold adjustment connect to a voltage divider from output Q to GND.
(“Description Reset Function” on Page 20)

7 ADJ Adjust. (Only Adjustable Version TLS208D1EJV)
The reference voltage can be connected to the output pin directly or by a voltage divider for
higher output voltages (see application information).

FB Feedback. (Only Fixed Voltage Versions e.g. TLS208D1EJV33)

The Feedback pin has to be connected to the output voltage.

8 Q Output.
Block to GND with a capacitor close to the IC terminals, respecting capacitance and ESR
requirements given in the table “Functional Range” on Page 8.

Pad |EP Exposed Pad.
Connect to PCB heat sink area and GND.

Data Sheet 5 Rev. 1.0, 2015-02-26
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3.3 Pin Assignment PG-TSON10

PG-TSON10

31,7~ "hoJa

N.c. [] 2| :9[ ADJ/FB

GND:|3: | 8] RADJ
N.C. [ 41 :7|: N.C.
EN :|5:____|6|: RO

Figure 4  Pin Configuration Package PG-TSON10

34 Pin Definitions and Functions PG-TSON10

Pin |Symbol |Function

1 I Input.
IC supply. For compensating line influences, a capacitor of 220 nF close to the IC pins is
recommended.

2 N.C Not Connected.

3 GND Ground Reference.

Connect this pin low ohmic to GND.

4 N.C Not Connected.

5 EN Enable.

A low signal disables the IC. A high signal switches it on.

Connect to the input |, if the enable functionality is not required.

6 RO Reset Output

The open collector output can be connected to a microcontroller using a external pull up resistor.
If the functionality is not required, the pin can be left open.

7 N.C Not Connected.

8 RADJ Reset Adjust.

For reset threshold adjustment connect to a voltage divider from output Q to GND.
(“Description Reset Function” on Page 20)

9 ADJ Adjust. (Only Adjustable Version TLS208D1LDV)

The reference voltage can be connected to the output pin directly or by a voltage divider for
higher output voltages (see application information).

FB Feedback. (Only Fixed Voltage Versions e.g. TLS208D1LDV33)
The Feedback pin has to be connected to the output voltage.
10 |Q Output.

Block to GND with a capacitor close to the IC terminals, respecting capacitance and ESR
requirements given in the table “Functional Range” on Page 8.

Pad |EP Exposed Pad.
Connect to PCB heat sink area and GND.
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General Product Characteristics

4 General Product Characteristics

4.1 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/ Number
Min. ‘Typ. ‘ Max. Test Condition

Input |

Voltage iz 03 |- 20 v - [P_4.1.1

Output Q

Voltage Vq 03 |- 5.5 v - [P _4.1.2

Adjust ADJ

Voltage Vaoy |03 |- 5.5 v - [P 413

Feedback FB

Voltage | Ves 03 |- 5.5 v - [P _4.1.4

Enable EN

Voltage | Ve 03 |- 20 v - [P_4.15

Reset Output

Voltage | Vio 03 |- 5.5 v - [P _4.16

Reset Adjust

Voltage Vewos |03 |- 5.5 v - [P 417

Temperature

Junction temperature T, -40 - 150 °C - P 418

Storage temperature Tyq -50 - 150 °C - P _4.1.9

ESD Susceptibility

ESD Absorption Veso.nem | -2 - 2 kv Human Body Model |P_4.1.10
(HBM) 2

ESD Absorption Vesp.com |-750 - 750 \ Charge Device P_4.1.11
Model (CDM) %

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” ESDA STM5.3.1 or ANSI/ESD S.5.3.1

Note: 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.

1. 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.
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4.2 Functional Range

Table 2 Functional Range

Parameter Symbol Values Unit |Note/ Number
Min. Typ_ Max. Test Condition

Input voltage |4 2.7 - 18 \% - P 421

Output Capacitor Requirements | Cq 1 - - puF |- P 422

for Stability

Output Capacitor Requirements | ESR(Cy) |- - 10 Q 2 P_4.23

for Stability

Junction temperature T; -40 - 150 °C |- P_424

1) The minimum output capacitance requirement is applicable for a worst case capacitance tolerance of 30%
2) relevant ESR value at f= 10 kHz

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.

4.3 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 |Note / Test Condition |Number
Min. [Typ. |Max.

PG-DSO-8 (Exposed Pad)

Junction to Ambient " Rin - 42 - K/IW | 2s2p board 2 P_4.3.1

Junction to Ambient Riun - 150 |- K/W | Footprint only *) P_4.3.2

Junction to Ambient Ry - 66 - K/W | 300 mm? PCB heatsink |P_4.3.3
area ¥

Junction to Ambient Ria - 55 - K/IW | 600 mm? PCB heatsink |P_4.3.4
area °

Junction to Case Riuc - 9.5 - K/w P_4.3.5

PG-TSON10

Junction to Ambient " Rin - 57 - K/IW | 2s2p board 2 P_4.3.6

Junction to Ambient Ria - 176 |- K/W  |Footprint only ® P_4.3.7

Junction to Ambient Ria - 70 - K/W | 300 mm? PCB heatsink |P_4.3.8
area °

Junction to Ambient Ria - 59 - K/W | 600 mm? PCB heatsink |P_4.3.9
area ¥

Junction to Case Rijc - 9 - K/w P_4.3.10

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

2) Specified Ry, value is according to 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 layer (2 x 70um Cu, 2 x 35um Cu).
Where applicable a thermal via array under the exposed pad contacted to the first inner copper layer.

3) Package mounted on PCB FR4; 80 x 80 x 1.5 mm; 35 ym Cu, 5 ym Sn; horizontal position; zero airflow.
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Voltage Regulator

5 Voltage Regulator

51 Description Voltage Regulator

The output voltage Vj is controlled as follows: it is divided by the resistor divider. This fraction is then compared
to an internal reference and drives the pass transistor accordingly.

By connecting the ADJ pin directly to the output Q the device will regulate to its reference voltage. In this case a
minimum load resistance of less than 300 kQ needs to be ensured for stability reasons.

The control loop stability depends on the output capacitor Cy, the load current, the chip temperature and the circuit
design. To ensure stable operation, the requirements for output capacitance and equivalent series resistance
ESR, given in the “Functional Range” on Page 8, have to be maintained. For details see also the typical stability
graph of ESR versus load current on Page 17. As the output capacitor also has to buffer load steps it should be
sized according to the needs of the application.

An input capacitor C, of at least 220 nF is recommended to compensate line influences. Connect the capacitors
close to the terminals of the component.

In case the load current is above the specified limit, e.g. in case of a short circuit, the output current limitation limits
the current. The output voltage is therefore decreasing at the same time.

The overtemperature shutdown circuit prevents the IC from immediate destruction under fault conditions (e.g.
output continuously short-circuited) 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.

Regulated
Supply 1 I Q Iq Output Voltage
o 4 T L
FB
Current Limitation
—==1-
1 C :
. 1
Driver Q | ! LOAD
1C n {ESR :c Vo
T L__T_1Ca
Temperature
Shutdown Bandgap
Reference
Y GND v

Figure 5 Block Diagram Voltage Regulator Circuit (Fixed Voltage Variant e.g. TLS208D1EJV33)

Regulated
Supply 1 | Q Iq Output Voltage
O—o——»{1 T2 L
Current Limitation
ADJ
Driver LOAD
4% |n < Va []
Temperature

Shutdown Bandgap
Reference

Y GND v

Figure 6 Block Diagram Voltage Regulator Circuit (Adjustable Voltage Variant e.g. TLS208D1EJV)
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Voltage Regulator

5.2 Electrical Characteristics Voltage Regulator

Table 4 Electrical Characteristics V,= Vg ,o,m + 1V and V| >2.7 V; T; = -40 °C to +150 °C; all voltages
with respect to ground (unless otherwise specified)

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

Characteristic Adjustable Output Voltage (TLS208D1EJV, TLS208D1LDV)

Reference Voltage Vet - 0.8 - Vv P_5.21

Output Voltage Va -1% Vanom | ¥1% |V I =100 mA; P_5.2.2

TLS208D1EJV I;=25°C

TLS208D1LDV

Output Voltage Vq 2% | Vanom |*2% |V Io =100 mA; P_5.2.3

TLS208D1EJV

TLS208D1LDV

Adjustable Voltage Range ? | V 0.8 - 525 |V P_5.2.4

TLS208D1EJV

TLS208D1LDV

Load Regulation AVqioad |— 5 10 mV/V |1 =100 mAto 1 mA; P_5.2.5

TLS208D1EJV Va.nom V12 Vanom * Vermax ¥ 100 mV

TLS208D1LDV 34

Load Regulation AVq10aq |-10 -5 - mV/V |15 =100 mA to 800 mA ; P_5.2.6

TLS208D1EJV /Vanom V12 Vanom * Vermax ¥ 100 mV

TLS208D1LDV and 1,238V 34

Line Regulation AVqiine | — 0.01 (0.2 NN | Vi=Fanom+1V)to10V; P_5.2.7

TLS208D1EJV 1V q nom) V227V ;Ig=1mA%

TLS208D1LDV IAV,

Characteristic Fixed Output Voltage (TLS208D1EJV33, TLS208D1LDV33)

Output Voltage Va 3.267 |3.3 3.333 |V Iy =100 mA; P_5.2.8

TLS208D1EJV33 T;=25°C

TLS208D1LDV33

Output Voltage Va 3.234 |33 3.366 |V 1 mA <1y <800 mA P_5.29

TLS208D1EJV33

TLS208D1LDV33

Load Regulation AVqioad |— 16 33 mV |[Io=100mAto1mA; P_5.2.10

TLS208D1EJV33 V244V

TLS208D1LDV33

Load Regulation AVq10ad | =33 -16 - mV |5 =100 mA to 800 mA ; P_5.2.11

TLS208D1EJV33 V,244V?3

TLS208D1LDV33

Line Regulation AVqiine |— 188 |376 |mV |}),=43Vto10V;[=1mA |P_5.2.12

TLS208D1EJV33

TLS208D1LDV33

Dropoutvoltage Characteristic

Dropout Voltage ° Ve - 09 [1.0 |V Vq23.3V; Iy=800mA P_5.2.13

Dropout Voltage ° Ve - 045 |054 |V Vqz3.3V; Iy=400 mA P_5.2.14

Dropout Voltage ° Ver - 1.0 (12 |V Vo225V, 1o =800 mA P_5.2.15

Dropout Voltage ¥ Ve - 0.5 068 |V Vq22.5V; Iy =400 mA P_5.2.16

Data Sheet 10 Rev. 1.0, 2015-02-26
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Table 4 Electrical Characteristics V, = Vg ,om + 1V and V| >2.7 V; T; = -40 °C to +150 °C; all voltages
with respect to ground (unless otherwise specified) (cont'd)

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

Dropout Voltage ® Var - 1.19 [1.35 |V Vq21.8V; I5=700 mA P_5.2.17

Dropout Voltage ° Ver - 065 (096 |V Vq218V;Io=400mA® |P_5.2.18

Dropout Voltage ° Ve - 159 |1.85 |V Vq21.2V; Ig =700 mA P_5.2.19

Power Supply Ripple PSRR |- 62 - dB |f=10kHz;Iy=200 mA; P_5.2.20

Rejection 2 T,=25°C; V,,=Vq+15V

and V;,232V AV, =17V,
Cq = 1 yF(Ceramic Capacitor)

Protection Features

Output Current Limitation | I, 801 1150 [1350 |mA |0V <V5<0.9"Vqhom P_5.2.21
Overtemperature Shutdown | 7 o 151 175 200 °C T} increasing P_5.2.22
Threshold 2

Overtemperature Shutdown | 7} oy et | — 15 - °C T; decreasing P_5.2.23

Hysteresis 2
Adjust Pin Characteristic (TLS208D1EJV)

Adjust Pin Pull Up Current ) | 1,5, |- - 500 |nA |- P 5.2.24
1) Referring to the device tolerance only, the tolerance of the resistor divider can cause additional deviation. Parameter is
tested with ADJ-Pin directly connected to the output Q.

This parameter is not subject to production test, specified by design

The input voltage condition is intended to ensure that the device is out of the drop condition.

Tested with ADJ-Pin directly connected to the output Q.

Dropout voltage is defined as the difference between input and output voltage when the output voltage decreases 100 mV
from output voltage measured at ¥, = Vg jom + Ve max + 100 mV.

The dropout voltage might be limited to the minimum input voltage as defined in P_4.2.1 on Page 8
7) ADJ pin pull up current flows out of the ADJ pin.

geser

2
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5.3 Typical Performance Characteristics Voltage Regulator

Ven = 5 V (unless otherwise noted)

Typical Performance Characteristics

Output Voltage V vs. Output Voltage V vs.
Input Voltage ¥ (Line Regulation) Load Current I, (Load Regulation)
3.33 3.35 I
V=43V
3.34
3.32
3.33
— 332N
3.31 o : |
- 1 3.31 ~— =SS
‘_’_,--"’"" g ~———
2 33 2 33 == =
S S ™
3.29
3.29
3.28
——— T.=-40°C | —— T.=-40°C |
! 3.27 ! .
3.28 TJ.=25°C 1 _Tj=2500 1
T;=125°C | 3.06 T;=125°C
—Tj=150°C T].=150°C—
327 L L L 1 L 325 L L 1 L L L
4 6 8 10 12 14 16 18 0 200 400 600 800
v, V] g [MA]
Output Voltage Vg, vs. Power Up Timing Vg,
Junction Temperature 7,
3.33 ‘ , ‘ 5
V| =43V; Vg o = 3.3V Ven
_— 45 Va ]
3.32 ~
-~ 4
/// '\\
35
satl /] 7//' \\
— e
é// T 3
s 4 \ - /
5 33 = 25
> > /
2
3.29
5 I/
IQ =1mA 1
3.28 lg =100 mA [
lg =400 mA | 05 /’ Vo nom = 33V
IQ =800 mA IQ =100mA |
3.27 - ‘ o= L1 1]
~50 0 50 100 150 0 100 200 300 400 500
T,[Cl t[ps]
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Dropout Voltage V', vs. Dropout Voltage V, vs.
Load Current I (Vg nom = 3-3V) Output Voltage Vg (Io = 400 mA)
900 — T
VQnom =33V 1200 - T] =-40°C 4
800 / ——T=25°C |
/ T,=125°C
700 / 1000 —— T.=150°C |
/ \ '
600
e 800 \
= 500 // s \
E / E \\
L / g L
>° 400 = >° 600 \
// /,/ \\\ C
/ . NS
d . \\
200 / // — Tj =-40 °C | [
pa T=25°C | ]
o i 200
100 // T.=125°C -
4 ‘
Z —— T;=150°C |
0 — 0
0 200 400 600 800 1 2 3 4 5
g [MA] VqlV]
Dropout Voltage V, vs. Adjust Pin Current I, vs.
Output Voltage Vg (Io = 800 mA) Junction Temperature 7|
1800 — 300
\ T;=-40°C |
1600\ T=25°C -
\ T,=125°C | 250
1400} \ —  T=150°C 1 J
AN\ J /
1200 \ \ 200 e
\\ \ -
\ \ d
\\ //
= 1000 \ \ N =z /
£ A\ N\ < 150 ~
E \\ > _~
>° 800 \\\ ~ = _—
N ~N,
600 \\\ 100
N
400
50
200
0 0
1 2 3 4 5 -50 0 50 100 150
VqIVI T,[°C]
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PSRR vs. Frequency TLS208D1xxV33

90 \BRBRAL T VVHHi
I, =200 mA
VI =5V
80 T =25°C I
I q="1UF Ceramic]|
70 y "
/ ~
—
60 \
g 50
e /
o /
B 40 "
30
20
10
0
10 100 1k 10k 100k M
f [Hz]
Noise Graph TLS208D1xxV
(adjusted to Vg 1o, = 3.3 V)
10 T b AR AL T T 17T
\ without CBYP ]
AN Cgyp=1nF I
NN
N
<y ~
\
] \ N\
= \\
i B N
© N N~
o
2 \
2 AN
[0}
\
0.1 \\
\\‘~
IL =200 mA L
V=5V
VQ,nom =33V
T.=25°C
q=1HF Ceramic \
0.01
10 100 1k 10k 100k M
f[Hz]

Data Sheet

Voltage Regulator

PSRR vs. Frequency TLS208D1xxV
(adjusted to Vg ,om = 3.3 V)

PSRR [dB]

Output Capacitor Series Resistance ESR(Cy) vs.
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Dynamic Load Response TLS208D1xxV33
(10mA to 200mA)
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Dynamic Load Response TLS208D1xxV33
(10mA to 400mA)
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Dynamic Load Response TLS208D1xxV
(adjusted to Vg ,,om = 0.8 V) (10mA to 100mA)
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6 Current Consumption

6.1 Description Current Consumption

The Current Consumption of the device is characterizing the current the device needs to operate. The Quiescent
Current is describing the Current Consumption in a very low load condition (e.g. the supplied microcontroller is in
sleep mode). The TLS208D1 has an Enable functionality to shutdown the device, in case it is not needed. During
shutdown the device has a very low Current Consumption. The Current Consumption of the device can be
determined by measuring the Current flowing out of the GND Pin and defined as the delta between [, and (I5+1gy).

Current Consumption

1 I Q
oO—eo——»]
TLS208D1
Ien | EN
o—»]
v LG Ven
GND
—
Iq+Ien

Ia

|

|
! ! [] LOAD
1ESR| | Va
I |CQ

CurrentConsum ption Block.vsd

Figure 7  Parameter Definition Current Consumption

6.2 Electrical Characteristics Current Consumption

Table 5 Electrical Characteristics V= Vg o +1Vand V, >2.7V ; 7,=-40 °C to +150 °C , Vgap,; 21.3 V;
all voltages with respect to ground (unless otherwise specified)

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

Quiescent Current I, - 90 170 MA |15 =10 pA P_6.2.1

I,=1-1q

Current Consumption I, - 200 250 MA |15 =50 mA P_6.2.2

I,=1-1q

Quiescent Current in Shutdown | 1, . - 0.01 6 MA V=5V ;T =0V; P_6.2.3

T;=125°C; Vg=0V
Data Sheet 17 Rev. 1.0, 2015-02-26
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6.3

Ven= 5 V (unless otherwise noted)

Quiescent Current I, vs.

Input Voltage V
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Typical Performance Characteristics Current Consumption
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7 Enable Function

Enable Function

71 Description Enable Function

The TLS208D1 can be turned on or turned off by the EN Input. The parameter Vg is the voltage provided to the
EN Pin as shown in Figure 7 “Parameter Definition Current Consumption” on Page 17.

With voltage levels lower than Vgy , applied to the EN Input the device will be turned off. During this state the
device is in shutdown with a very low current consumption /, . Changing the voltage at the EN Input from Vey o
to Ven i Will trigger the start-up of the device. For voltages higher than Vg ,y; the device will regulate the output
voltage to the nominal value as described in Chapter 5 Voltage Regulator.

7.2 Electrical Characteristics Enable Function
Table 6 Electrical Characteristics V= Vg nom+1Vand V, >2.7V ; T;=-40 °C to +150 °C ; all voltages
with respect to ground (unless otherwise specified)
Parameter Symbol Values Unit | Note / Test Condition Number
Min. |Typ. Max.
Enable High Voltage Level Ven hi 2 - - \ Vaon20.95 Vg om P_7.21
Enable Low Voltage Level VenLo - - 0.4 \Y% Voo < 200 mV P_7.2.2
Enable Pin Current " Ien - 4 5 WA | Vg =5V P_7.2.3
1) Enable pin current flows into the EN pin.
7.3 Typical Performance Characteristics Enable Function
Enable Thresholds Vi vs. Enable Pin Current V¢ vs.
Junction Temperature 7, Junction Temperature 7,
2 T T T 5 [ [ [
Vg increasing (Off-to-On)
Vi, decreasing (On-to-Off 45F y
1.8} - A
L /_,/
35p _— |
1.6 4 /‘,/
__“‘*\‘\ sl — -
= \-\_______ <
S14 - 52 25k .
> =
21 4
1.2} :
1.5¢ :
1 -
1} 4
0.5} :
Vgy=5V
08 1 1 1 0 1 1 1
-50 0 50 100 150 -50 0 50 100 150
T,[C] TrCl
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8 Reset Function

8.1 Description Reset Function

The TLS208D1’s output voltage is supervised by the Reset feature, including Undervoltage Reset, delayed Reset
at Power-On and an adjustable Reset Threshold. Furthermore there is an input voltage monitor implemented that
is contributing to the reset function.

The Undervoltage Reset sets the pin RO to LOW, in case V' is falling for any reason below the Reset Threshold
VRT,IOW'

When the regulator is powered on, the pin RO is held at LOW for the duration of the Power-On Reset Delay Time
by

Supply | 1 Q
o]

1VDD

|

Internal Reset Threshold Rro
only for fixed variants

&
optional
fy S

=

Pl

o

tr

Vraps— RADJ

| ﬁ[}«
’7 [RADJ

Vor RO !
> e QlRess
> Iro I
|
Power On I
Reset Delay tq .
Vinrr—+ R Micro-
" gy OR in ADI Controller
out
>«
A
Fy

optional

J‘THGND

I

Figure 8  Block Diagram Reset Circuit

=

GND
Rapy2 f

Reset Adjust Function

The undervoltage reset switching threshold can be adjusted according to the application’s needs by connecting
an external voltage divider (Rpp, 1, Rap, ) at pin “RADJ".

In case you are using a device with a fixed output voltage, you can select the default undervoltage reset threshold
given in parameter by connecting the pin “RADJ” directly to GND.

By connecting the pin “RADJ” to the output Q the reset threshold is set to the minimum, which corresponds to the
specified parameter Vgap,-

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 Vgr e, is calculated as follows
(neglecting the Reset Adjust Pin Current Igap,):

Rupj1 + Rapj2
Vrrnew = Vrapy * TD]Z

*  Vrrnew: Desired undervoltage reset switching threshold.
*  Rapy1, Rapyo- Resistors of the external voltage divider, see Figure 8.
* Vgsapy: Reset adjust switching threshold given in Table 7 (P_8.2.3 to P_8.2.5 depending on condition).
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8.2 Electrical Characteristics Reset Function
Table 7 Electrical Characteristics V= Vg nom+1Vand V; >2.7V ; T;=-40 °C to +150 °C ; all voltages
with respect to ground (unless otherwise specified)
Parameter Symbol Values Unit | Note / Test Condition Number
Min. ’Typ. ‘ Max.
Fixed Reset Threshold (TLS208D1EJV33 only)
Output Undervoltage Reset VRT det 2.87 2.97 3.07 V Vaapy = OV P_8.21
Threshold (default) 1.355V < Vg
only TLS208D1EJV33 and
TLS208D1LDV33
Output Undervoltage Reset Vernst |33 66 99 mV P_8.2.2
Hysteresis
Adjustable Reset Threshold
Reset Adjust Lower Switching | Vgap, 114 1.2 1.24 V. 0.8Vqnom SVrr<0.87V,,,|P_8.2.3
Threshold om
TLS208D1EJV33
TLS208D1LDV33
Reset Adjust Lower Switching | Vgap, 116 [1.2 1.24 \Y 1.355V < Vgr<0.8Vy,, |P_8.2.4
Threshold m
TLS208D1EJV33
TLS208D1LDV33
Reset Adjust Lower Switching | Vgrapy 116 [1.2 1.24 \Y 1.355V s Vgrp<0.9Vqy,, |P_8.2.5
Threshold m
TLS208D1EJV
TLS208D1LDV
Reset Adjust Switching VRADIhyst |— 25 - mV P_8.2.6
Threshold Hysteresis
Reset Adjust Pull-down Current | Igap, - - 1 MA P_8.2.7
Input Voltage Monitor
Input Reset Threshold VinrT 24 25 2625 |V V| decreasing P_8.2.8
Input Reset Threshold VinRTHyst |— 60 - mV | V| increasing P_8.2.9
Hysteresis ")
Reset Timing Characteristic
Power On Reset Delay Time |74 6 10 14 ms P_8.2.10
Internal Reset Reaction Time |7, - - 10 us P_8.2.11
Reset Output Characteristic
Reset Pin Leakage Iroeak |- - 1 MA | Vro = Vanom P_8.2.12
Reset Output Low Voltage Veotow |— - 0.4 V' | Rroext =9 kQ; P_8.2.13
1V =Vo<Vanom
Reset Output external Pull-up | Rrg ey 5 - - kQ [Vgpos04V; P_8.2.14
Resistor to Q 1V <Vq<Vqnom

1) This parameter is not subject to production test, specified by design
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8.3

Adjustable Reset Threshold Voltage Vg,p, Vs.

Reset Function

Typical Performance Characteristics Reset Function
Ven = 5 V (unless otherwise noted)
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1.4 T
VQ increasing
1350 —— V decreasing |
1.3F 4
1.25F R
— ]
1.2p :
‘_.-——"’-‘-
1.15 .
1.1F 1
1.05} 4
1 1 1 1
-50 0 50 100 150

Input Voltage Reset Threshold Vgt Vs.
Junction Temperature 7,

VinogT V]

3

291

2.8}

2.7F

261

25}

241

2.3}

221

211

— V, increasing

— V, decreasing

2
-50

100 150

T,[°C]

Data Sheet

RADJ Input Current I,p, vs.
Junction Temperature 7;
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Reset Delay Time 7,4 vs.
Junction Temperature T;
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9 Application Information

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.

9.1 Adjustable Version - TLS208D1xxV
TLS208D1LDV Regulated
Vi | Output Voltage
Tj T e 110 ’
Cin | 220nF i ; - i_
] 2 i o4 'r : LOAD
GND | ! l |
- 3 80 T
470 “
From uC EN : !
o— 15 : o
:I 6 TouC
Reset

Figure 9  Application Diagram Adjustable Version (e.g. TLS208D1LDV)
Note: This is a very simplified example of an application circuit. The function must be verified in the real application.

The resistor divider for a specific output voltage can be calculated according to Equation (2). The current ,p,
which flows into the ADJ-Pin, can be neglected, if Equation (3) is observed. V,p, is typically 0.8 V.

Ri_ Vo
Ry,  Vapy

)
R, < 100kQ

©)

The output capacitor should be sized according to the application needs in terms of load and line variations.
Examples for loadsteps are given as typical performance graphs at Page 15.

An optional capacitor Czyp can be placed in parallel to R, to improve the PSRR, noise and loadstep response of
this adjustable regulator. The capacitance depends strongly on the used resistance. Using Equation (4) a feasible
capacitance value can be determined, the final capacitance is to be evaluated according to the applications need.

1
Cove = 1 Ry 2kl
(4)
TLS208D1 is designed to work with ceramic output caps, but allows also the usage of other capacitors according
to the allowed ESR range defined in the Functional Range. Furthermore there is a typ. performance graph on the
stability of the device at Page 14.

The adjustable voltage variants have an adjustable reset threshold can be adjusted individually by connecting a
resistor divider (Rap,; 1 & Rap,o) between the Q and RADJ. For the calculation of the resistor values please refer to
Equation (1) in Chapter 8.1. There is no default internal reset threshold for the adjustable variants.

In case the device is used to generate output voltages lower than the Vz,p, threshold, the reset function cannot
be used to supervise the own output voltage. In this case it is recommended to connect the RADJ pin to a voltage
higher than Vgap, (€.9. ¥, or Vgy) in order to avoid additional current consumption due to the reset condition.
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9.2 Fixed Voltage Version - TLS208D1xxV33
v, | :l 1 e 10 Q Output-Voltage
Cin | 220nF . FB '___i_
2] 9 | C=2 LOAD
| i I I
GND:|3§ 58|:RADJ |ESR i
14! K= Co
From pC EN : i RO
o—— |19t ! S
:I 6 To uC
Reset

Figure 10 Application Diagram Fixed Voltage Version (e.g. TLS208D1LDV33)
Note: This is a very simplified example of an application circuit. The function must be verified in the real application.

For the fixed voltage variants of the TLS208D1 the feedback pin FB must be connected to the output voltage to
be regulated. This connection is mandatory to ensure proper regulation.

The output capacitor should be sized according to the application needs in terms of load and line variations.
Examples for loadsteps are given as typical performance graphs at Page 15.

TLS208D1 is designed to work with ceramic output caps, but allows also the usage of other capacitors according
to the allowed ESR range defined in the Functional Range. Furthermore there is a typ. performance graph on the
stability of the device at Page 14.

The fixed voltage variants have an default internal reset threshold (P_8.2.1) which can be used by connecting the
RADJ pin to GND. Furthermore the reset threshold can be adjusted to lower values than the internal reset
threshold by connecting a resistor divider (Rgapy 1 & Rrapyo) between the Q and RADJ. For the calculation of the
resistor values please refer to Equation (1) in Chapter 8.1.
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10 Package Outlines
10.1 Package Outlines PG-DSO-8 (Exposed Pad)
0.35x 45
3.9:01"
= : ~—=-120.1C[D|2x
o ::< ©
oZlT & S
WEI 2 7
P ] i % ﬁk\L %
2[0.08 ves |
127 Seating Plane =i 642025
i ~—{®[0.2m]D]
+0.09 +0.2 .
0.41 ST2@ICIABID] 6 6 $10.2M]D] 8x
Bottom View
3+0.2
+
8pdhnb Tonnp4 %
1-+-4 Jﬂ;++ 10
TET g
1]]4 8 5
B
5-(210.1C[ A8 2x
4.9+0.1
Index Marking
1) Does not include plastic or metal protrusion of 0.15 max. per side
2) Dambar protrusion shall be maximum 0.1 mm total in excess of lead width
3) JEDEC reference MS-012 variation BA PG-DSO-8-27-PO V01

Figure 11 PG-DSO-8 (Exposed Pad)

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).

For further information on alternative packages, please visit our website:
http://www.infineon.com/packages. Dimensions in mm
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10.2 Package Outlines PG-TSON10
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Figure 12 PG-TSON10

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).

For further information on alternative packages, please visit our website:
http://www.infineon.com/packages. Dimensions in mm
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