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Low Drop Out Linear Voltage Regulator TLE4699
5 V Fixed Output Voltage
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1 Overview

Features

*  Output Voltage 5V + 2%
» Current Capability 200 mA
» Ultra Low Current Consumption
* Very Low Drop Out Voltage
* Enable Function: Below 1uA Current Consumption in off mode
* Reset Circuit Sensing the Output Voltage
with Programmable Switching Threshold and Delay Time
* Reset Output Active Low Down to V=1V PG-DSO-14
* Integrated Early Warning Comparator
» Excellent Line Transient Robustness
* Maximum Input Voltage -42 V < V, < +45 V
* Reverse Polarity Protection
» Short Circuit Protected
» Overtemperature Shutdown
* Automotive Temperature Range -40 °C < 7;< 150 °C
* Available in a small thermally enhanced PG-SSOP-14 EP package
* Green Product (RoHS Compliant)
+ AEC Qualified

Description PG-SSOP-14 EP

The TLE4699 is a monolithic integrated low drop out fixed output voltage

regulator for loads up to 200 mA. An input voltage of up to 45V is regulated to an output voltage of 5V. The
integrated reset as well as several protection circuits, combined with a wide operating temperature range offered
by the TLE4699 make it suitable for supplying microprocessor systems in automotive environments.

The early warning function supervises the voltage at pin Sl. Modifying the reset threshold is possible by an optional
resistor divider.

The TLE4699 is available in a PG-DS0-14 package which makes it pin-compatible to the TLE4299 as well as in
a small thermally enhanced PG-SSOP-14 EP exposed pad package.

Type Package Marking
TLE4699GM PG-DSO-14 TLE4699
TLE4699E PG-SSOP-14 EP TLE4699
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Block Diagram

2 Block Diagram
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Figure 1 Block Diagram TLE4699
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Pin Configuration

3 Pin Configuration
341 Pin Assignment TLE4699GM (PG-DS0-14)
RADJ [T 141 sl
D [1]2 13 |
GND []3 12[ 1] GND
GND [T 4 1110 GND
GND [I]5 10[1J GND
EN (6 9 Q
RO [1]7 811 SO

PinConfig_PG-DS0O-14.vsd

Figure 2 Pin Configuration PG-DSO-14 Package (top view)

3.2 Pin Definitions and Functions TLE4699GM (PG-DSO-14)
Pin Symbol |Function
1 RADJ Reset Threshold Adjust

Connect an external voltage divider to adjust reset threshold;
Connect to GND for using internal threshold.

2 D Reset Delay
Connect a ceramic capacitor from D (Pin 2) to GND for reset delay time adjustment;
Leave open, if the reset function is not needed.

3,4,5 GND Ground

Connect all pins to heat sink area.

6 EN Enable

High signal enables the regulator;

Low signal disables the regulator;

Connect to | if the enable function is not needed

7 RO Reset Output

Open collector output with an internal pull-up resistor to the output Q;

An additional external pull-up resistor to the output Q is optional;

Leave open if the reset function is not needed.

8 SO Sense Output

Open collector output with an internal pull-up resistor to the output Q;

An additional external pull-up resistor to the output Q is optional;

Leave open if the sense function is not needed.

9 Q 5 V Regulator Output

Connect a capacitor between Q (Pin 9) and GND close to the IC pins, respecting the
values given for its capacitance C,and ESR in the table Chapter 4.2 Functional Range.
10, 11,12 |GND Ground

Connect all pins to heat sink area.
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Pin Configuration

Pin Symbol |Function
13 I Regulator Input and IC Supply

for compensating line influences, a capacitor to GND close to the IC pin is recommended.
14 Sl Sense Input

Connect the voltage rail to be monitored;

Connect to Q if the sense comparator is not needed.
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3.3 Pin Assignment TLE4699E
RADJ[ T | 1 O 14 1Sl
nc.[ ]2 13 [ 111
DCI] 3 12 T n.c.
GND[ ] 4 11][12Q
ENCT] 5 10 | In.c.
ncll]6 9 T In.ec.
ROLL] 7 8 [11S0

Figure 3  Pin Configuration PG-SSOP-14 EP Package (top view)

3.4 Pin Definitions and Functions TLE4699E (PG-SSOP-14 EP)
Pin Symbol Function
1 RADJ Reset Threshold Adjust

Connect an external voltage divider to adjust reset threshold;
Connect to GND for using internal threshold.

3 D Reset Delay

Connect a ceramic capacitor from D (Pin 3) to GND for reset delay time adjustment;
Leave open, if the reset function is not needed.

4 GND Ground
Connect to heat sink area.
5 EN Enable

High signal enables the regulator;
Low signal disables the regulator;
Connect to | if the enable function is not needed

7 RO Reset Output

Open collector output with an internal pull-up resistor to the output Q;

An additional external pull-up resistor to the output Q is optional;

Leave open if the reset function is not needed.

8 SO Sense Output

Open collector output with an internal pull-up resistor to the output Q;

An additional external pull-up resistor to the output Q is optional;

Leave open if the sense function is not needed.

11 Q 5 V Regulator Output

Connect a capacitor between Q (Pin 11) and GND close to the IC pins, respecting the
values given for its capacitance Cyand ESR in the table Chapter 4.2 Functional Range.

13 I Regulator Input and IC Supply
For compensating line influences, a capacitor to GND close to the IC pin is
recommended.

14 Si Sense Input

Connect the voltage rail to be monitored;
Connect to Q if the sense comparator is not needed.
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Pin Configuration

Pin Symbol Function

2,6,9, n.c. Not connected

10, 12 Internally not connected; Connection to PCB GND recommended.

PAD Exposed Pad
Attach the exposed pad on package bottom to the heatsink area on circuit board;
Connect to GND
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General Product Characteristics

4 General Product Characteristics

4.1 Absolute Maximum Ratings

Absolute Maximum Ratings "

T;=-40 °C to +150 °C; all voltages with respect to ground, positive current flowing into pin
(unless otherwise specified)

Pos. Parameter Symbol Limit Values |Unit Conditions
Min. Max.

Voltage Rating

4.1.1 Regulator Input and IC V -42 45 Vv -
Supply |

41.2 Enable Input EN Ven -42 45 \Y -

413 Sense Input SI Vsl -42 45 \% -

414 Regulator Output Q Va -1 7 V -

415 Sense Output SO Vi -0.3 7 \ -

4.1.6 Reset Output RO Vro -0.3 7 \Y -

41.7 Reset Delay D Vo -0.3 7 \ -

4.1.8 Reset Switching Threshold | Vgap, -0.3 7 \Y, -
Adjust RADJ

Temperatures

4.1.9 Junction Temperature T -40 150 °C -

4.1.10 Storage Temperature Tyq -55 150 °C -

ESD Susceptibility

41.11 ESD Resistivity Vesp -4 4 kv HBM 2

4.1.12 ESD Resistivity Vesp -1500 | 1500 \ CDM®

1) Not subject to production test, specified by design.
2) ESD susceptibility, Human Body Model “HBM” according to AEC-Q100-002-JESD 22-A114.
3) ESD susceptibility, Charged Device Model “CDM” according to ESDA STM5.3.1.

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.

Note: 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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General Product Characteristics

4.2 Functional Range
Pos. Parameter Symbol Limit Values Unit |Conditions
Min. Max.
421 Input Voltage Range | ¥},0r) Vo+ Vs |45 \Y R
for Normal Operation
422 Extended Input Viext) 3.3 45 v 2)
Voltage Range
423 Input Voltage dv,/dt -10 20 Vigs |dV,<10V; V,>9V;
Transient Immunity No trigger of RO.?
424 Junction Temperature |7 -40 150 °C -
425 Output Capacitor Cq 10 - pufF o |=Y
426 Requirements ESRcq - 3 ) -5

1) For specification of the input voltage ¥, and the drop out voltage V. see Chapter 5 Voltage Regulator.
2) The output voltage VQ will follow the input voltage, but is outside the specified range.

For details see Chapter 5 Voltage Regulator.

3) Transient measured directly at the input pin. Not subject to production test, specified by design.
4) Not subject of production test, specified by design.
The minimum output capacitance requirement is applicable for a worst case capacitance tolerance of 30%

5) Relevant ESR value at f'= 10 kHz

Note: Within the functional range the IC operates as described in the circuit description. The electrical

Data Sheet
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General Product Characteristics

4.3 Thermal Resistance
Pos. |Parameter Symbol Limit Values Unit |Conditions
Min. |[Typ. |Max.

TLE4699GM Package PG-DSO-14

4.3.1 | Junction to Soldering Point” | Ry jsp - 27 - K/W  |Pins 3-5 and 10-12
fixed to T

4.3.2 | Junction to Ambient Rina - 12 |- K/W | Footprint only?

433 - 73 - K/W 300 mm? PCB
heat sink area?

434 - 65 - K/W  |600 mm? PCB
heat sink area?

43.5 - 63 - KW |2s2p PCB?

TLE4699E Package PG-SSOP-14 EP

4.3.6 |Junction to Soldering Point” | Ry jsp - 10 - KW |-

4.3.7 |Junction to Ambient" Rina - 140 |- K/W | Footprint only?

43.8 - 63 - K/W  |300 mm? PCB
heat sink area?

4.3.9 - 53 - K/W  |600 mm? PCB
heat sink area?

4.3.10 47 KW |2s2p PCB®

1) Not subject to production test, specified by design

2) 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).

3) Specified Ry, 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.
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Voltage Regulator

5 Voltage Regulator

5.1 Description Voltage Regulator

The output voltage V7, is controlled by comparing a portion of it to an internal reference and driving a PNP pass
transistor accordingly. Saturation control as a function of the load current prevents any oversaturation of the pass
element. The control loop stability depends on the output capacitor Cy, the load current, the chip temperature and
the poles/zeros introduced by the integrated circuit. To ensure stable operation, the output capacitor’s capacitance
and its equivalent series resistor ESR requirements given in the table ““Functional Range” on Page 10 have to
be maintained. For details see also the typical performance graph “Output Capacitor Series Resistor ESRq vs.
Output Current I;”". Also, the output capacitor shall be sized to buffer load transients.

An input capacitor C, is not needed for the control loop stability, but recommended to buffer line influences.
Connect the capacitors close to the IC terminals.

Protection circuitry prevent the IC as well as the application from destruction in case of catastrophic events. These
safeguards contain output current limitation, reverse polarity protection as well as thermal shutdown in case of
overtemperature.

In order to avoid excessive power dissipation that could never be handled by the pass element and the package,
the maximum output current is decreased at input voltages above V, =22 V.

The thermal 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, a junction
temperature above 150 °C is outside the maximum rating and therefore reduces the IC lifetime.

The TLE4699 allows a negative supply voltage. However, several small currents are flowing into the IC increasing
its junction temperature. This has to be considered for the thermal design, respecting that the thermal protection
circuit is not operating during reverse polarity condition.

Regulated
Supply 1, I Q Iq Output Voltage
]—6\ —L1—>»
f +
+ Saturation Control
Current Limitation
c, ) . o= | [ o
14 Bandgap
Temperature Reference
Shutdown
-  J
v — Lo

Figure 4  Block Diagram Voltage Regulator Circuit

v
Vi
Var

VQ nom |
' Ve
/ a dVQ ~ ]Ioad

Viextmin-======"=--4 7 A
o ! dr Ca A9Ya . famax = fioad

1 dt Cq

Figure 5 Output Voltage vs. Input Voltage
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Voltage Regulator

5.2 Electrical Characteristics Voltage Regulator

Electrical Characteristics: Voltage Regulator

V=135V, T;=-40 °C to +150 °C,
all voltages with respect to ground, direction of currents as shown in Figure 4 (unless otherwise specified)

Pos. Parameter Symbol Limit Values Unit | Conditions
Min. Typ. Max.
5.2.1 Output Voltage Va 4.9 5.0 5.1 \ 0 mA <15 <200 mA;
8V<J) <18V
522 0 mA <o <150 mA;
6V<) <18V
523 0 mA <15 <100 mA;
18V <), <32V
T,<105°C "2
524 0 mMA<I,<10 mA;
32V<V <45V
T,<105°C "2
525 0.3 mA </, <100 mA;
18V<V <32V
526 0.3mMA </, <10 mA;
2V<K <45V
5.2.7 |Load Regulation [dVq10adl | — 5 30 mV |/ =1 mAto 150 mA;
steady-state V=6V
5.2.8 |Line Regulation 1dVajinel | = 2 20 mV V,=6Vto32V,
steady-state Io=5mA
5.2.9 Power Supply Ripple PSRR 60 65 - dB Jripple = 100 Hz;
Rejection Viiepte = 1 Vpp 2
5.2.10 |Drop out Voltage Ve - 90 200 mV  |I=50mA?%
5211 |[Va=Vi-Vq -~ 160 350 |mV  |I=150mA?¥
5.2.12 | Output Current Limitation 1q max 201 350 500 mA 0V<Vy<48V
5.2.13 |Reverse Current Iq -1.5 -0.7 - mA Vi=0V; Vqa=5V
5.2.14 |Reverse Current 1 -2 -1 - mA Vi=-16V; Vq=0V
5.2.15 |at Negative Input Voltage -5 35 |- mA | =-42V;Vq=0V
5.2.16 |Overtemperature Shutdown |7}, 151 - 200 °C T, increasing ?
Threshold
5.2.17 |Overtemperature Shutdown | T}, - 20 - K T, decreasing ?
Threshold Hysteresis

1) See typical performance graph for details.
2) Parameter not subject to production test; specified by design.
3) Measured when the output voltage ¥ has dropped 100 mV from its nominal value.
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Output Voltage Vg vs.

Junction Temperature 7,

Va[V]

|

5.02

5.00 L~

4.98

4.96

-40 -20 0 20 40 60 80 100 120 140

—= T,[C]

Output Current Limitation I .,

vs. Input Voltage V',

IQ,max
[mA]

400

T=25°C
\
300 Tj=125°C N\ \
\\
200 \\
N
N
100 \
N
0 10 20 30 40
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Typical Performance Characteristics Voltage Regulator

Voltage Regulator

Output Capacitor Series Resistor ESR:q

vs. Output Current I

100 S
ESRcq Cq > 10 pF; -
[Q] \ 6V<)<28YV; —
\ -40°C<T;<150°C |
10
\\
N —
1
Stable
Region
0.1
0.01
0 40 80 120 160

— la [mA]
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Dropout Voltage V,, vs.

Output Current I
Var [mV]
200 //
L/
/
11/
o~ AN
100 ——t——++ 1,=125 C/: o
/V
yAv.4
/A
/’ /
7
4
g
20 AT = 252 LI
A J
0.2 1 10 100

Reverse Output Current I, vs.
Output Voltage V,

° T
Io [mA] Vi=0V —]
N,
N
N
04 \\\\
N
\\\ Tj=-40 °C _|
06 N\

T,= 150 °C

//

0 1.6 32 4.8 6

— ValV]
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Voltage Regulator

Dropout Voltage V,, vs.
Junction Temperature 7,
300

Ver [MV]

| :

/
200 Io = 150 mA /4/
///
150 //
//
I
//
100 — ]o=50 mA {—
/
L
50

I, = 200 pA

60 80 100 120 140

— = 1rel

-40 -20 0 20 40

Reverse Current /, vs.
Input Voltage V

S I I

L[mA] — Vo=0V

r S

-1.5 A{[

B ////(Z/ T,=-40 °C
A/ T =25°C
2.5 ///,/ -
//// T,=150 °C
24 ]
32 224 16 -8 0
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Current Consumption

Electrical Characteristics Current Consumption

Electrical Characteristics: Current Consumption

Current Consumption

V,=13.5V, T;=-40 °C to +150 °C, all voltages with respect to ground, direction of currents as shown in
Figure 6 “Parameter Definition” on Page 18 (unless otherwise specified)

Pos. Parameter Symbol Limit Values Unit |Conditions
Min. Typ. Max.
6.1.1 Current Consumption |/, ,, - 65 100 LA 1o <200 pA; T;<25°C
I,=1 - I Enable on
6.1.2 - 80 105 pA 1o <200 pA; 7,<85°C
Enable on
6.1.3 - 1.0 2.0 mA I, =50 mA
Enable on
6.1.4 - 5 10 mA I, =150 mA
Enable on
6.1.5 Current Consumption |/, o - - 1 LA TI;<25°C
Iq,off = II VEN =0V
6.1.6 - - 2 pA T;<85°C
Ven = OV
Data Sheet 16 Rev. 1.0, 2010-11-30
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Current Consumption

6.2 Typical Performance Characteristics Current Consumption
Current Consumption I vs. Current Consumption I vs.
Junction Temperature 7, Junction Temperature T,
s s e S 140
Io [mA] DT
Vi=13.5V ] 4]
' ] Lq [WA] I =100 pA
T Vi=13.5V T
10 = I,=150 mA
100
Ia =50 mA >
1 80 —
/’4//
[
1
60 —
]Q =2mA
0.1
40
0.01
40 -20 0 20 40 60 80 100 120 140 -40 0 40 80 120 150
— T [°C] — I;[°C]
Current Consumption I, vs. Current Consumption I vs.
Output Current I Input Voltage V
24
Jo [MA] T ]
T LAl 11=25°C
10 r T
&
y/A 16
/ m / R =500 —
/Y \ / L=
1 7 12
Vi=13.5V
=125°C 716-_2153{)(;\/ — 8 R =500 Q
L1 i~
0.1 — I ) (
4 N1\
I N
0.01 I
0.2 1 10 100 0 2 4 6 8

—— Iy [MA] —= JVi[V]
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7 Enable Function
71 Description Enable Function

The TLE4699 can be turned on or turned off via the EN Input. With voltage levels higher than Vey g applied to
the EN Input the device will be completely turned on. A voltage level lower than Vg ., Sets the device to low
quiescent current mode. In this condition the device is turned off and is not functional. The Enable Input has an
build in hysteresis to avoid toggling between ON/OFF state, if signals with slow slope are applied to the input.

7.2 Electrical Characteristics Enable Function

Electrical Characteristics: Enable Function

V,=13.5V, T;=-40 °C to +150 °C, all voltages with respect to ground, direction of currents as shown in Figure 6
(unless otherwise specified)

Pos. Parameter Symbol Limit Values Unit |Conditions
Min. Typ. Max.

7.21 Enable Venjow | — - 0.8 \ -
Low Signal Valid

7.2.2 Enable Venpigh |24 - - \Y Va > Vamin
High Signal Valid

7.2.3 Enable Vennyst |90 - - mV -
Threshold Hysteresis

724 Enable Ien - 1 2 MA Ven=5V
Input current

7.2.5 Enable Rey 3.2 4.7 6.2 MQ -
internal pull-down resistor

Regulated
Supply Q Io Output Voltage
O >
Voltage Regulator .
+
LG Ca =2 Va [] LOAD
=

GND

Isno

Figure 6  Parameter Definition
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Typical Performance Characteristics Enable Input

Enable Input Current Iy vs.

Enable Input Voltage V¢

60

Ien [WA]

|

40
30
20

10
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Enable Input Current vs.
Junction Temperature T,

Enable Function

3 IEN
]
Ien [UA] Ven = 5V

2
1.5

1 p—
0.5

-40 40 80 120 150

—= Iirel
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Reset Function

8 Reset Function

8.1 Description Reset Function
The reset function contains several features:

Output Undervoltage Reset:

An output undervoltage condition is indicated by setting the reset output “RO” to “low”. This signal might be used
to reset a microcontroller during a low supply voltage condition.

Power-On Reset Delay Time

The power-on reset delay time #, p\yr oy @llows a microcontroller and oscillator to start up. This delay time is the
time period from exceeding the upper reset switching threshold Vzr,,; until the reset is released by switching the
reset output “RO” from “low” to “high”. The power-on reset delay time 74 pwr.on iS defined by an external delay
capacitor Cp, connected to pin “D”, which is charged up by the delay capacitor charge current I , starting from
Vo=0V.

In case a power-on reset delay time 74p\yr oy different from the value for Cp = 100nF is required, the delay
capacitor’s value can be derived from the specified value given in Item 8.2.15:

t
C, = —LPWRON . 190nF

L4, PWR-ON,100nF
with
t4pwr-on- Desired power-on reset delay time

*  lypwr-ON.100nF- POWeEr-on reset delay time specified in Item 8.2.15
+ Cp: Delay capacitor required

The formula is valid for C > 10 nF.For a precise calculation consider also the delay capacitor’s tolerance.

Undervoltage Reset Delay Time

Unlike the power-on reset delay time, the undervoltage reset delay ¢, time considers a short output undervoltage
event, where the delay capacitor Cp is assumed to be discharged to V= Vpgr), Only before the charging
sequence starts. Therefore, the undervoltage reset delay time ¢, is defined by the delay capacitor charge
current I o, starting from V', = Vpgr ), and the external delay capacitor Cp,

A delay capacitor C, for a different undervoltage reset delay time as specified in Item 8.2.14 can be calculated
similar as above:

tg
Cp = x 100nF
td,100nF
with
* 14 Desired reset delay time

*  14100nF- Reset delay time specified in Iltem 8.2.14
» (p: Delay capacitor required

The formula is valid for C, > 10 nF.For a precise calculation consider also the delay capacitor’s tolerance.
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Reset Function

Reset Reaction Time

In case the output voltage of the regulator drops below the output undervoltage lower reset threshold Vir ,, the
delay capacitor Cy, is discharged rapidly. Once the delay capacitor’s voltage has reached the lower delay switching
threshold Vgt ), the reset output RO will be set to “low”.

Additionally to the delay capacitor discharge time 7, 4 an internal time ¢, ;, applies. Hence the total reset reaction
time 7, 1o bECOMES:

trr,total = trr,int + trr,d
with
tr1otal- tOtal reset reaction time
t.... Internal reset reaction time; see Iltem 8.2.16

rr,int
t,. o- Delay capacitor discharge time. For a capacitor Cj, different from the value specified in Item 8.2.17, see
typical performance graphs.

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 to the output “Q” can be connected. Since the maximum “RO” sink
current is limited, the optional external resistor Rgq ¢, Must not below as specified in Item 8.2.8.

Reset Output “RO” Low for Vo >1V

In case of an undervoltage reset condition reset output “RO” is held “low” for V5 > 1 V, even if the input voltage V,
is 0 V. This is achieved by supplying the reset circuit from the output capacitor.

Reset Adjust Function

The undervoltage reset switching threshold can be adjusted according to the application’s needs by connecting
an external voltage divider (Rap ¢, Rapy2) at pin “RADJ”. For selecting the default threshold connect pin “RADJ” to
GND. The reset adjustment range is given in ltem 8.2.6.

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 Vrr . is calculated as follows

RADJ, 1t RADJ, 2

VRTnew = VRADIh X R
ADIJ, 2

with
*  Virnew: Desired reset switching threshold.

*  Rapy 1, Rapyo: Resistors of the external voltage divider, see Figure 7.
*  Vrapy: Reset adjust switching threshold given in Item 8.2.5.
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Reset Function
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8.2

Electrical Characteristics Reset Function

Electrical Characteristics: Reset Function

V=135V, T;=-40 °C to +150 °C,
all voltages with respect to ground, direction of currents as shown in Figure 7 (unless otherwise specified).

Reset Function

Pos. Parameter Symbol Limit Values Unit | Conditions
Min. ’ Typ. ‘ Max.
Output Undervoltage Reset Comparator Default Values (Pin RADJ = GND)
8.2.1 Output Undervoltage Reset | Vir)o 4.6 4.7 4.8 \% V=0V
Lower Switching Threshold V4 decreasing
RADJ = GND
8.2.2 Output Undervoltage Reset | Vrr 4.7 4.8 4.9 \% ¥, within operating range
Upper Switching Threshold V4 increasing
RADJ = GND
8.2.3 Output Undervoltage Reset | Vgrp, 60 120 |- mV V', within operating range
Switching Hysteresis RADJ = GND.
8.24 Output Undervoltage Reset | Vg, 250 300 |- mV Calculated Value:
Headroom Va-Vrrio
¥V, within operating range
Io =50 mA
RADJ = GND
Reset Threshold Adjustment
8.25 Reset Adjust VraDdth 117 |1.195 |1.22 |V V=0V
Lower Switching Threshold 32V<Vy<bV
8.2.6 |ResetAdjustmentRange " | Var ange 3.20 |- 470 |V -
Reset Output RO
8.2.7 Reset Output Low Voltage Vro.1ow - 0.2 0.4 \Y V=0V,
1 V S VQ S VRT,|0W
RRo ext = 3-3 kQ
8.2.8 Reset Output RRo ext 3 - - kQ V=0V,
External Pull-up Resistor 1V < Vo< Vrtiow
to Q Voo =04V
8.2.9 Reset Output Rro 20 30 40 kQ internally connected to Q
Internal Pull-up Resistor
Reset Delay Timing
8.2.10 |Upper Delay VosThi - 1.21 |- \Y -
Switching Threshold
8.2.11 |Lower Delay VbsTio - 0.30 |- \ -
Switching Threshold
8.2.12 |Delay Capacitor Ipen - 3.5 - pA V=1V
Charge Current
8.2.13 |Delay Capacitor IR gsch - 80 - mA Vp=1V
Reset Discharge Current
8.2.14 |Undervoltage Reset Delay t4.100nF 16 23 30 ms Calculated value;
Time Cp =100 nF ?;
Cp discharged to Vpgr,
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Electrical Characteristics: Reset Function (cont'd)
V=135V, T;=-40 °C to +150 °C,
all voltages with respect to ground, direction of currents as shown in Figure 7 (unless otherwise specified).

Reset Function

Pos. Parameter Symbol Limit Values Unit |Conditions
Min. |Typ. |Max.
8.2.15 |Power-on Reset Delay Time |# pwr.on 100nF | 20 31 40 ms Calculated value;
Cp =100 nF ?;
Cp discharged to 0 V
8.2.16 |Internal Reset Reaction Time |7, ;. - 9 15 us Cp=0nF
8.2.17 |Delay Capacitor v d.100nF - 15 |3 us Cp=100nF?
Discharge Time
8.2.18 |Total Reset Reaction Time | o 100nF - 105 |18 us Calculated Value:
trr,d,100nF + er,int;
Cp=100nF?
1) Related Parameters (Vgr i, Vrrny) @re scaled linear when the Reset Switching Threshold is modified.
2) For programming a different delay and reset reaction time, see Chapter 8.1.
8.3 Typical Performance Characteristics Reset Function
Undervoltage Reset Switching Thresholds Reset Delay Time #;, #; pwr.on VS-
Vrtior Vrrpi VS- T Delay Capacitor Cp
ValVl, T f,
Var V] Pin RADJ = GND - 1d PWR-ON
[ms] 7
,///
Va %
! typ.) /1 /1
5.0 100 apwron (Y /), 7
VARV 4
VA 4
,///
4,9 Output Undervoltage | A
Reset Headroom Vry //’ P
- S )
48— RT hi N 10 //
/I ,/
’ ava
4’7 RT Jo /
1
-40 -20 0 20 40 60 80 100 120 140 10 100 1000
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Early Warning Function

9 Early Warning Function

9.1 Description Early Warning Function

The additional sense comparator provides an early warning function: Any voltage (e.g. the input voltage) can be
monitored, an undervoltage condition is indicated by setting the comparator’s output to low. The use of an external
voltage divider makes this comparator very flexible in the application.

. []rf—[] VDD
wll | Tol

so 14— — []Px.x

ISO

Micro-
Controller

GND
1
BlockDiagram Slvsd I

optional

Figure 9 Diagram
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Figure 10 Timing Diagram
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Early Warning Function

Early Warning Resistor Divider Adjust

The switching threshold can be set to the application’s needs by connecting an external voltage divider (R, 4, Rg »)
at pin “SI”. If the Early Warning function is not needed, it is recommend to connect the Sl pin to the output voltage
pin Q.

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 upper switching threshold for the monitored voltage Vo pign is calculated
as follows

Vv -V XRSI,1+RSI,2
MON,high = VY SLhigh

© ® RSI,z

with

* Vmonyign: Desired reset switching threshold.

*  Rg 1, Rg,: Resistors of the external voltage divider, see Figure 9.
Vsinigh: Sense threshold high given in ltem 9.2.1.The lower switching threshold for the monitored voltage

Vvion,jow i8 Calculated as follows
_ Rsi 1 TR
VMoNJow = Vsllow * R
SI, 2
with
Vimon nigh: Desired reset switching threshold.

*  Rg 4, Rg - Resistors of the external voltage divider, see Figure 9.
Vsinigh: Reset adjust switching threshold given in Item 9.2.2.

Sense Output “SO”

The sense output “SO” is an open collector output with an integrated pull-up resistor. In case a lower-ohmic “SO”
signal is desired, an external pull-up resistor to the output “Q” can be connected.
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Electrical Characteristics Early Warning Function

Early Warning Function

V1=13.5V, T;=-40 °C to +150 °C, all voltages with respect to ground, direction of currents as shown in Figure 9

(unless otherwise specified)

Pos. Parameter Symbol Limit Values Unit Conditions
Min. ‘Typ. ‘ Max.
Sense Comparator Input
9.2.1 Sense threshold high Vs1.nigh 1.22 1.25 1.28 \ -
9.2.2 Sense threshold low Vst iow 1.16 1185 [1.21 \Y -
9.2.3 Sense input switching hysteresis | Vg, p,, - 65 - mV -
9.2.4 Sense input current I, -1 0.1 1 bA -
Sense Comparator Output
9.2.5 Sense output low voltage Vso.ow - 0.2 0.4 \Y -
9.2.6 Maximum sink current capability | /5o nax 1.5 - - mA -
9.2.7 Internal sense pull up resistor | Rgq 10 20 40 kQ -
9.2.8 Sense high reaction time lepsoHL  |— 5 10 V& -
9.2.9 Sense low reaction time lppsolH | — 5 10 V& -
9.3 Typical Performance Characteristics Early Warning Function

Sense threshold Vg, vs. T,

Vai [V]
1,28
— Vs, high
1,24
1,20
Vsl low
1,16
-40 -20 0 20 40 60 80 100 120 140
—= T, [°C]
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Package Outlines

10 Package Outlines
0.35 x 45°
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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 6PS01230

Figure 11 Outline PG-DSO-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).
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Package Outlines
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Figure 12 Outline PG-SSOP-14 EP

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 packages, please visit our website:
http://lwww.infineon.com/packages. Dimensions in mm
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Warnings

Due to technical requirements, components may contain dangerous substances. For information on the types in
question, please contact the nearest Infineon Technologies Office.

Infineon Technologies components may be used in life-support devices or systems only with the express written
approval of Infineon Technologies, if a failure of such components can reasonably be expected to cause the failure
of that life-support device or system or to affect the safety or effectiveness of that device or system. Life support
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