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OPTIREG™ linear voltage regulator
TLF4277-2EP

Low dropout linear voltage regulator

A\
s @ rors

Qualified

Features

+ Integrated current monitor

+ Overvoltage detection, overtemperature detection and overcurrent
detection

+ Adjustable output voltage
«  Outputcurrent up to 400 mA

« Adjustable output current limitation

« Very low current consumption

+ Very low dropout voltage

« Stable with ceramic output capacitor of 1 uF
+ Wideinputvoltage range up to 40V

+ Reverse polarity protection

« Short circuit protection

« Overtemperature shutdown

« Green Product (RoHS compliant)

Potential applications

« Automotive sensor supply
« Automotive telematics systems
« Camera and radar supply

Product validation

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

Description

The OPTIREG™ linear voltage regulator TLF4277-2EP is the ideal companion IC to supply critical applications
requiring tight current limitation and diagnostics. It provides monitoring and protection features as well as a
high side power switch.

The TLF4277-2EP is a monolithic integrated low dropout voltage regulator that can supply loads up to 400 mA.
For an input voltage up to 40 V the TLF4277-2EP provides an adjustable output voltage from 3V to 16 V. The
integrated current monitor is a unique feature that provides diagnosis and system protection functionality.
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The TLF4277-2EP monitors fault conditions such as overtemperature and output overvoltage and indicates
that at the current sense output. The maximum output current limit of the TLF4277-2EP is adjustable to
provide additional protection to the connected load.

Via the enable function the TLF4277-2EP can be disabled to reduce power consumption. The PG-TSDSO-14
package provides enhanced thermal performance within an SO8 body size.

Type Package Marking
TLF4277-2EP PG-TSDSO-14 TLF42772
Datasheet 2 Rev.1.0
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Block diagram

1 Block diagram
|
L Q ¥y
Current Bandgap
Internal Monitor q Reference
.—
Supply ] ADJ 4
EN e——| Protection circuits
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CSO ST —,—j_l GND
(] (] it
Figure 1 Block diagram
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Pin configuration

2 Pin configuration
2.1 Pin assignment
I LT {10 14 11Q
nc (112 131 n.c.
nc. (1 ]3 12 T 1 ADJ
EN T 14 111 n.c.
nc. C1]5 1011 GND
nc. (116 9T n.c.
CSO [1[]7 8 11 ST
Figure 2 Pin configuration
2.2 Pin definitions and functions
Pin Symbol Function
1 I IC supply
Place a capacitor from | to GND close to the IC pins to compensate line influences.
4 EN Enable
“High” signal enables the regulator;
“Low” signal disables the regulator;
If the enable function is not needed, then connect EN to I.
7 CSO Current sense out
Current monitor and status output.
8 ST Status output
Digital output with open collector.
A “low” signal indicates a fault condition at the regulator output.
10 GND Ground
12 ADJ Voltage adjust
Connect an external voltage divider to adjust the output voltage.
14 Q Regulator output
Connect a capacitor between Q and GND close to the pins, respecting the values given
for its capacitance C, and ESR, see Table 2.
- Exposed pad | Heat sink
Connect the exposed pad to GND. It is recommended to connect the exposed pad to
a heat sink.
Datasheet 6 Rev. 1.0
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Pin Symbol Function

2,3,5,6 |n.c. Not connected
Not connected internally.
Connect to PCB GND.

9,11,13 |n.c. Not connected
Not connected internally.
Connect to PCB GND.

Datasheet 7
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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, positive current flowing into pin
(unless otherwise specified)

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

Voltage ratings

IC supply | v -16 |- 45 |V - P_411

Enable input EN Ven -16 |- 45 |V |- P_4.1.2

Voltage adjust input ADJ Vapy -0.3 |- 16 |V - P_4.1.3

Regulator output Q Vq -0.3 |- 45 |V Vo<V, +5V P_4.1.4

Current monitor out CSO Veso -0.3 |- 5 v - P_4.1.5

Status output Ver -0.3 |- 45 |V % See also “Status P_4.1.6

output signal”

Temperatures

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

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

ESD susceptibility

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

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

ESD susceptibility Pin 1,7, 8, 14 Vesp17.8.14 |~750 |- 750 |V 4 CDM P_4.1.11

(corner pins) to GND

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

2) Inorderto prevent uncontrolled current from flowing into the ST pin use a resistor to connect to higher voltage level.
Check proper soldering of ST pin, for example by optical inspection.

3) ESD susceptibility, HBM according to ANSI/ESDA/JEDEC JS001 (1.5 kQ, 100 pF).
4) ESD susceptibility, Charged Device Model (CDM) according JEDEC JESD22-C101.

Notes

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.

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

Datasheet 8 Rev. 1.0
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General product characteristics

3.2 Functional range

Table 2 Functional range

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

Input voltage V Vo + Ve | - 40 v - P_4.2.1

Output voltage Vq 3 - 16 Y - P_422

Current sense output resistor Reso 637 - 255k|Q |- P_4.2.3

Current sense output capacitor Ceso 1 - 47 |uF |V P_4.2.4

Junction temperature T, -40 - 150 [°C |- P_4.25

Output capacitor capacitance Cq 1 - |- pF | Y2 P_4.2.6

Output capacitor equivalent series  |ESReq |- - |10 | | P_4.2.7

resistance

1) Not subject to production test, specified by design.
2) The minimum output capacitance requirement is applicable for a worst case capacitance tolerance of 30%.
3) Relevant ESRvalue at f =10 kHz.

Note: Within the functional range the IC operates as described in the circuit description. The electrical
characteristics are specified within the conditions given in the related electrical characteristics
table.

3.3 Thermal resistance

Table 3 Thermal resistance®

Parameter Symbol Values Unit | Note or Test Condition Number

Min. |Typ. |Max.

Junction to case Rinic - 10 - K/W | Measured to the exposed pad P_4.3.1

Junction to ambient | Ry, ja - 142 |- K/W |2 Footprint only P_4.3.2

Junction to ambient | Ry, - 62 |- K/W |2 300 mm? PCB heat sink area P_4.3.3

Junction to ambient | Ry, - 52 |- K/W |2 600 mm? PCB heat sink area P_4.3.4

Junction to ambient | Ry, - 41 |- K/W |3 2s2p PCB P_4.3.5

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 and
package) was simulated on a 76.2 x 114.3 x 1.5 mm® board with one copper layer (1 x 70 um ).

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

Datasheet 9 Rev. 1.0
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Voltage regulator

4 Voltage regulator

4.1 Description voltage regulator

The TLF4277-2EP controls the output voltage V, by comparing the feedback voltage V,, to an internal
reference voltage and driving a PNP pass transistor accordingly.

The control loop stability depends on the following factors:
+ output capacitor C,

« output capacitor ESR

+ load current

« chip temperature

To ensure stable operation, the output capacitor’s capacitance and its equivalent series resistor ESR
requirements given in the Table 2 must be maintained. For stability details please refer to the typical
performance graph “Output Capacitor Series Resistivity ESR.,” on Page 15. In addition the output capacitor
may need to be sized larger 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. In general a buffered supply voltage is recommended for the
device, see Application diagram.

Protection circuitry prevents the IC as well as the application from destruction in case of catastrophic events.
with the integrated safeguards:

« output current limitation
+ reverse polarity protection
« thermal shutdown

Output current limitation

In order to avoid excessive power dissipation by the pass element and the package, an integrated safe
operation monitor reduces the maximum output current for input voltages above Vg,; =22 V.

Reverse polarity protection

The TLF4277-2EP allows a negative supply voltage. However, several small currents flowing into the IC
increase its junction temperature. This reverse current must be considered in thermal design, respecting that
the thermal protection circuit is not operational in reverse polarity condition.

Thermal shutdown

The thermal shutdown circuit prevents the IC from immediate destruction in fault condition (for example
permanent short circuit at the output) by switching off the power stage. After the chip cools down, the
regulator restarts. This leads to oscillations of the output voltage until the fault is removed. However, a
junction temperature above 150°C is outside the maximum ratings and therefore significantly reduces the IC
lifetime.

Datasheet 10 Rev. 1.0
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Voltage regulator

Regulated
I Output Voltage

Supply 1 |

Saturation Control
Current Limitation

Bandgap
C = 14 0 EN Temperature Reference
Shutdown

cso st~ |enp
I

J

ADJ

0

Figure 3 Functional block diagram voltage regulator circuit
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Voltage regulator

4.2 Electrical characteristics voltage regulator

Table 4 Electrical characteristics voltage regulator

Vgar = 13.5V, T, = -40°C to 150°C, all voltages with respect to ground, direction of currents as shown in
Application diagram (unless otherwise specified)

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

Reference voltage Vegrine |- |1.19 |- v oY P_5.2.1

Output voltage tolerance Vq 2 |- 2 % |?1mAs lq =300 mA; P_5.2.2
9VsVgr=16V;
3V=V,<14Vwith
Voar > Vo +2V
Output voltage tolerance Vq 2 |- 2 % |1mA</y<150 mA; P_5.2.3
6VsVgr=16V;
5V =V, <15V with
Voar > Vo + 1V
Output voltage tolerance Vq 2 |- 2 % |1mA</y<100mA; P_5.2.4
16V < Vg, <32V,
3V=V,<15Vwith
Vear >V +1V

Output voltage tolerance Vq 2 |- 2 % |1mA</y<10mA; P_5.25
32V < Vg =40V,
3VsV,s16V

Output voltage tolerance Vo 2 |- 2 % |1mA</y=<100 mA; P_5.2.6

5.5V < Vgur <16 V2;
3V =V, <14V with
Voar > Vg +2V
Output voltage tolerance Vo 2 |- 2 % |300mA=</y<400 mA; |P_5.2.12
9V < Vg, < 16V7;
5V=V,=13.5Vwith
Voar > Vg + 2.5V

Load regulation steady-state dVgi0ad |30 |5 |- mV | /o=1mAto 250 mA; P_5.2.7
Vear=6V;
Vo=5V
-30 |-5 - mV /=1 mAto 100 mA; P_5.2.18
V=3V
Line regulation steady-state dVojine |- 5 20 |mV |V =6Vt 32V, P_5.2.8
lq=5mA;
Vo=5V
Line regulation steady-state dVojine |- 5 20 |mV |Vgur =5.5Vto32V; P_5.2.19
lo=5mA;
V=3V

Load regulation steady-state dvg,

load

Datasheet 12 Rev. 1.0
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Voltage regulator

Table 4 Electrical characteristics voltage regulator (cont’d)

Vgar = 13.5V, T, = -40°C to 150°C, all voltages with respect to ground, direction of currents as shown in
Application diagram (unless otherwise specified)

Parameter Symbol Values Unit | Note or Number
Min. | Typ. | Max. Test Condition
Power supply ripplerRejection PSRR |65 |70 |- dB | fipple = 100 HZ; P_5.2.9
Vripple =1 Vpp’
Vo=5V;
lo <100 mA
Dropout voltage V,, = V; - V, Vy - 100 250 |mV |¥1y=100 mA; P_5.2.10
Vo=5V
Dropout voltage V. =V, - Vg Vyr - 200 (500 |mv |¥ lq =200 mA; P_5.2.11
Vo=5V
Dropout voltage V. =V, - Vg Vyr - 400 |1000 [mv | lq =400 mA; P_5.2.20
Vo=8.5V
Output current limitation lomax 401 |- 700 |mA |0V=Vy<095%Vy 0, |P_5.2.13
Reverse current lq 2 |-1 - MA | Vgar=0V; P_5.2.14
VQ =5V,
Vo=3V
Reverse current at negative input lgat -10 |-6 |- mA | Vgar=-16V; P_5.2.15
voltage Vo=0V
Overtemperature shutdown threshold | T; 151 |- 200 |°c |V T;increasing P_5.2.16
Overtemperature shutdown threshold | T, - 15 |- K 2 T, decreasing P_5.2.17
hysteresis

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

) Referring to the device tolerance only, the tolerance of the resistor divider can cause additional deviation.
3) Seetypical performance graph for details.

) Measured when the output voltage V, has dropped 100 mV from its nominal value.

4.3 Application information for setting the adjustable output voltage

The output voltage of the TLF4277-2EP can be adjusted between 3V and 16 V by an external output voltage
divider, closing the control loop to the voltage adjust pin ADJ.

The TLF4277-2EP compares the voltage at pin ADJ to the internal reference voltage of typically 1.19V in an
error amplifier to control the output voltage.

Datasheet 13 Rev. 1.0
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Voltage regulator

0 7 O\ ° Q

I

Saturation Control
Current Limitation

I 1

ADJ
r
4 L
EN —L Bandgap
0 Temperature Reference
Shutdown
CcSsoO ST J‘j_l GND
1 1
| ) | ) i

Figure 4 Application detail external components at the output for adjustable voltage regulator

The output voltage is calculated according to Equation (4.1):
Vo= (Ry+ Ry)/Ry X Vgr ey NEGlECting (4.1)
Vier,int iS typically 1.19 V.

To avoid errors caused by leakage current /,,, choose a resistor value for R, <27 kQ.

The tolerance of the resistors can reduce the accuracy of the output voltage. For good accuracy use resistors
with a tolerance of 1% or less for the feedback voltage divider.

Datasheet 14 Rev. 1.0
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4.4 Typical performance characteristics voltage regulator
Reference voltage Vi i, Versus Output capacitor ESR., versus
junction temperature T, output current /,
14 : : : 0 , , r . r
Unstable Region
1.35 ¢+ J
1.3 F J
10T b Stable Region g
125 . _
&
g — 5
%- 1.2 | = g
> w 100F 1
115 F E
T 1 Cq=1uF Max ESR V=5V
10k V=135V Min ESRV =5V |
sl | Min ESR is equal to Max ESR VQ:3 v
e | 1 built-in ESR of Cap. Min ESR V=3V
V =135V
! L L L L L
1 L L L 0 50 100 150 200 250 300
-50 0 50 100 150 IQ [mA]
T,[°Cl
Dropout voltage V,, versus Power supply ripple rejection PSRR versus
junction temperature 7, frequency f
300 ; : : 100 . :
I, =10mA
9ol T =25°C
CQ =1 uF Ceramic.
250 i
] 80 |
//
" 70}
200} // 1
// 60 F
> )
S 3
= 150} . g 50¢
Q
2 I
>ﬂ 4// E 20
[ L
el
il
100k~
30 F J
20 E
50 L
v =135V —— o= 100ma 10k Venan 8V
IQ =200mA VQnorrl =
0 1 1 1 0 1 1
-50 0 50 100 150 100 10k ™
T 1°C] f[Hz]
]
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Current consumption

5 Current consumption
5.1 Electrical characteristics current consumption
Table 5 Electrical characteristics current consumption

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

Parameter Symbol Values Unit | Note or Test Condition Number

Min. | Typ. | Max.

Current consumption / - 150 (200 |[pA

q,on

00 pA; P 6.1.1

Current consumption lq,0n - - 250 |pA

200 pA; P_6.1.2

Current consumption / - 12 126 |mA |I4=50mA; P_6.1.3

q,on

Current consumption / - 55 |11 mA | /o =200 mA; P_6.1.4

q,on

Current consumption lq,0n - 10 |24 |mA |/y=300mA; P_6.1.8
Ven>2V;

lg=1-1lg-1lcso
- - 3 MA | T;=25°C; P_6.1.5
Ven=0V;
lg=1-1qy
- - 5 MA | T;=85°C; P_6.1.6
Ven=0V;
lg=1-1q
- - 15 |pA | T;=85°C P_6.1.7
Ven=0.8V;
lq=1-1qy

Current consumption g, off

Current consumption L off

Current consumption g, off

Datasheet 16 Rev. 1.0
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Current consumption

5.2 Typical performance graphs current consumption
Current consumption /, . versus Current consumption [, ,, versus
junction temperature T, junction temperature T,
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Current monitor and protection monitor functions

6 Current monitor and protection monitor functions

6.1 Functional description current and protection monitors

The TLF4277-2EP provides a set of advanced monitoring features.
The CSO output offers monitoring of the current flowing out of the power stage.

In addition the current limitation can be adjusted via an external resistor. Via dedicated voltage levels the CSO
output reports events that the implemented protection functions detect. An external microcontroller can
evaluate this information can for system analysis and failure identification.

The TLF4277-2EP monitors the following events:

+ overcurrent

« overvoltage

« temperature shutdown

The TLF4277-2EP indicates each of these fault conditions at the digital output pin ST.

’—% from power stage

Current
Monitor Monitor Circuits

7 |

®-<—{ Buffer £
?7

OC-Detection

OV-Detection

TSD-Detection

OR
cso | ST% ﬂ GND
I

I CSO

Ccso I Rcso

Figure 5 Functional block diagram current monitor and protection monitor

To reduce potential side effects from the supply voltage Vg, additional filtering of the supply voltage is
recommended. Place a 100 nF capacitor as close a possible to the IC terminal connected to Vg,

Figure 6 shows the output level at the CSO pin versus the operation or fault condition. The graph is valid for
the following set up of external components:

Ceso=2.2 UF
Reso=1.5kQ
Note: In case of high input voltage (V,> 20 V), high junction temperature ( T;>151 °C) with the CSO pin

directly connected to GND, the return to normal operation from the thermal shutdown mode is not
ensured.

Datasheet 18 Rev. 1.0
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Veso
[V]
32
3,0
2,95
Overtemperature
2.80 V typical
2,65
Current limitation and output short circuit to GND
045 2.55V typical

Z //////////////////////////////////////////////////////////////
Linear Current Sense Band

up to 245V

Figure 6 Output levels and functionality of the CSO output

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\N&

//

163 170 Tout
[mA]

Note: The graph is just an example and only valid for the set up of external components described above.

6.1.1 Linear current monitor

Inside the linear current sense band the TLF4277-2EP drives the current at the CSO directly proportional to the
output current /.

The level of the current /.54 can be calculated according to Equation (6.1):

1
Ieso = 2

FIQ/ICSO

Datasheet 19 Rev. 1.0
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Current monitor and protection monitor functions

6.1.2 Adjustable output current limitation

The TLF4277-2EP has an adjustable current limitation for the current flowing out of the power stage. If the
level of the output current exceeds the defined current limit threshold (/ ;,,), then the TLF4277-2EP limits the
output current.

Setting of the adjustable current limitation: (6.2)

2.55V X Fiancso
Reso

IQ,nm =

The TLF4277-2EP applies a voltage level defined in “CSO voltage level current limitation” on Page 22 at the
CSO pin. In addition the TLF4277-2EP sets the ST pin “low”.

Note: During power up of the device, the regulator works in output current limitation, regardless of the
protection function according to “Output current limitation” on Page 13, limiting the output
current or the adjustable output current limitation according to “Adjustable current limit range”
on Page 21. If an adjustable current limit is set, then the TLF4277-2EP sets the status output pin ST
“low” as long as the adjustable current limitation is active during power up sequence.

To achieve a current limitation of for example 170 mA the following configuration can be used:

oy = 255V <100 170mA
" 1.5kQ
FIQ/ICSO = 100
Reso=1.5kQ
6.1.3 Overvoltage detection

To detect a possible short circuit of the output to a higher supply rail the TLF4277-2EP has an overvoltage
detection implemented. If the voltage level at the ADJ pin is 20% above the internal reference voltage Ve i
defined in “Reference voltage” on Page 12, then the TLF4277-2EP detects overvoltage.

In case of overvoltage the TLF4277-2EP sets the CSO pin to a voltage level defined in “CSO voltage level
overvoltage detected” on Page 22. In addition the TLF4277-2EP sets the ST pin “low”.

6.1.4 Thermal shutdown detection

If the junction temperature exceeds the limits defined in the “Overtemperature shutdown threshold” on
Page 13, then the TLF4277-2EP disables the output voltage. In this case the TLF4277-2EPsets the CSO pinto a
voltage level defined in “CSO voltage level overtemperature detected” on Page 22. In addition the
TLF4277-2EP sets the ST pin “low”.
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6.1.5 Status output signal

The ST pinisan open collector output. An external pull-up resistor must be placed for functionality and to limit
the current into the pin (for example connect via a resistor to “Q”). Do not connect the ST pin directly to a
supply voltage, because this may damage the the TLF4277-2EP.

If at least one of the monitored protection functions (overcurrent, overvoltage and temperature shutdown) is
active, then the TLF4277-2EP sets the ST pin “low”.

Table 6 Electrical characteristics current monitor function

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

Parameter Symbol Values Unit | Note or Test Condition | Number

Min. | Typ. | Max.

Linear current monitor

Current monitor factor Fiancso 95 |100 |105 |- j =-40° to 125°C; P_7.1.1
Vy=9Vto16V;
Ve=5Vto14V;
Viy> Vo +2.0VY
Current monitor factor Fioicso 95 |100 |105 |- T; =-40°t0 125°C; P_7.1.2
Fioneso = lolleso 10 mA < /4 <100 mA;
Vn=9Vto16V;
Vo=3Vto14V;
Viy>Vo+2.0V?
Current monitor factor Fioncso 90 |100 |110 |- 1mA= /5=400 mA; P_7.1.5
Figneso = lofleso Vn=9Vtol6V;
Vo=5V
Current monitor factor Fioicso |90 100 [110 |- |1 mA< J4<300 mA; P_7.13
Vo=3V
CSO current at no load condition leso off - - 550 |nA |noload connectedatQ; |P_7.1.6
R, =27 kQ;
Vo =5V
Adjustable current limitation
Adjustable current limit range Iqtim 10 |- 400 |mA |637Q<Rcsn<25.5kQ; |P_7.1.7
Vo >=5Y;
Vg <0,95% Vg o
Adjustable current limit range lo,tim 10 |- 300 |mA |850<Rcgo<25.5kQ; P_7.1.11
5V>V,>=3V;
Vg <0,95 % Vg nom”
Adjustable current limit tolerance | /g jin, -10 |- 10 |% |[10mAs<ly;,<300mA; |P_7.1.8
T, = -40° to 125°C;
0.95 % Vg nom > Vo
>2.85V
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Table 6 Electrical characteristics current monitor function (cont’d)

Vgar = 13.5V, T, = -40°C to 150°C, all voltages with respect to ground, direction of currents as shown in
Application diagram (unless otherwise specified)

Parameter Symbol Values Unit | Note or Test Condition | Number
Min. | Typ. | Max.
Adjustable current limit tolerance | /g n, -10 |- 10 |% [300MA</q ;<400 mA; |P_7.1.4
T, =-40° to 125°C;
0.95 % Vg pnom > Vg >4.5V
Adjustable current limit tolerance | /g in, -10 |- 25 1% |10mA</y;,<400mA; |P_7.1.15
T; =-40° to 125°C;
0.95% Vo nom > Vg >0V
CSO voltage level current limitation | Vesg cyr jim | 245 [2.55 |2.65 |V Vo <0,95% VQ’noml) P_7.1.9
Output level overvoltage
CSO voltage level overvoltage Veso,ov 3.0 |31 (32 |V Vapy > 1.2 % VREF’noml) P_7.1.10
detected
Output level overtemperature
CSO voltage level overtemperature | Vesorsp 265 (2.8 12.95 |V 3151°C< T;<180°C P_7.1.12
detected
Status output signal
Status output digital signal “low” Vst low - 02 |04 |V ls;<1.8 mA P_7.1.13
voltage
Status output digital signal sink lst - - 1.8 |mA |- P_7.1.14
current

1) Referringto the device tolerance only, the tolerance of the external components can cause additional deviation.
2) Referring to the device tolerance only, the tolerance of the external components can cause additional deviation.
3) Notsubject to production test, specified by design.
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6.1.6 Typical performance graphs current monitor
Current monitor factor Fyy 5o Versus External current limitation /g ;;,, versus
output current /, junction temperature T,
0.16
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7 Enable function

7.1 Description enable function

The EN input can switch on or switch off device. A voltage level above Ve 1., applied to the EN input switches
the device on completely. A voltage level below Vg |, sets the device to low quiescent current mode. In low
quiescent current mode the device is turned off and is not functional. The EN input has a built in hysteresis to
avoid toggling between on-state and off-state when signals with slow slope are applied to the input. The EN
input has an internal pull-down resistor.

7.2 Electrical characteristics enable function

Table 7 Electrical characteristics enable function

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

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

Enable “low” signal valid Venjow |~ - 08 |V - P_8.2.1
Enable “high” signal valid Venpigh |2 - - v See startup time P_8.2.7 P_8.2.2
Enable threshold hysteresis Venpyst |50 |- - mv |- P_8.2.3
Enable input current lenpigh |- - 5 MA |V =5V P_8.2.4
Enable input current lenpign |- - 20 |pA |V <18V P_8.2.5
Enable internal pull-down resistor | Ry 094 |15 |25 |MQ |V <5V P_8.2.6
Startup time ten - 180 |- s | Co=1UF Vo nom=5Y; P_8.2.7

lg.10ad = 150 MA;

time from Vg >2V;

(0 Vto 5V transition) until

Vo=0.9%Vq 1om
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8 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.

8.1 Application diagram
Supply 1 l | ﬁ Q Io Regulated Output Voltage
] T )
Bandgap »
Current 1uF
internal| | Monitor ) Reference (ESR<100hm) Load
Dy C|2= C|1__ Supply ADJ Iaoy
<45V4T 10pF T 100nF | T
1 EN Protection circuits 12k GND
[EN
| cso st J__.-L GND
T i 1
- - - control \I/ 10k
signal to ADC and IRQ
from pC input of uC
Figure 7 Application diagram
8.2 Selection of external components

8.2.1 Input pin
Figure 7 shows the typical input circuitry for a linear voltage regulator.

A ceramic capacitor at the input in the range of 100 nF to 470 nF is recommended to filter the high frequency
disturbances imposed from the line, such as ISO pulses 3a/b. Place this capacitor as close as possible to the
input pin of the linear voltage regulator on the PCB.

An aluminum electrolytic capacitorin the range of 10 pF to 470 uF is recommended as an input buffer to damp
high energy pulses, such as ISO pulse 2a. Place this capacitor 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 overvoltage above
45V.

The external components at the input are not mandatory for the operation of the voltage regulator, but they
are recommended in order to protect the voltage regulator from external disturbances and damages.

8.2.2 Output pin

An output capacitor is mandatory for the stability of linear voltage regulators.

The requirement to the output capacitor is given in Functional range. The graph “Output capacitor ESRCQ
versus output current 1Q” on Page 15 shows the stable operation range of the device.
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The TLF4277-2EP is designed to be stable with extremely 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.

8.3 Thermal considerations

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

Py = (V- Vo) x g+ V%1, (8.1)
with

+ Pp: continuous power dissipation

+ V,:inputvoltage

« Vy outputvoltage

+ Iy output current

. /q: quiescent current

The maximum acceptable thermal resistance Ry, , is:

Rihsamax = (Tj,max' T,)/ Py (8.2)
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.

Example

Application conditions:
V,=13.5V

Vo =5V

lo =100 mA

T, =85°C

Calculation of Ry, ja max:
Pp= (V= Vg) xIg+ V%1,
=(13.5V-5V)x 100 mA+13.5V x 5.0 mA
=0.850 W+ 0.068 W
=0.918 W
Rihsamax = (Tj,max -T.)/Pp
=(150°C - 85°C) /0.918 W=70.8 K/W
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As a result, the PCB design must ensure a thermal resistance Ry, j, of less than 70.8 K/W. According to Thermal
resistance, at least 300 mm? heatsink area is needed on the FR4 1s0p PCB, or the FR4 2s2p board can be used.

8.4 Reverse polarity protection

TLF4277-2EP is self protected against reverse polarity faults and allows negative supply voltage. An external
reverse polarity diode is not needed. However, the absolute maximum ratings of the device as specified in
Absolute maximum ratings must be maintained.

The reverse voltage causes several small currents to flow into the IC, which increase its junction temperature.
As the thermal shut down circuitry does not work in reverse polarity condition, the application design must
consider this in the thermal design.

8.5 Further application information

« For further information you may contact http://www.infineon.com/
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9 Package information
2 g 4901 X 3.9:0.1 2X
i o o] : .
E '_-ooo
Seating plane = —_ M,Lf ;
O 08 8 _g ?‘\} 14X

14 . , Bottomview
HHHHH SHEHHEE e

2.65:0.1

Pin1 marking

TR, EERTEL
oL o -

1) Does not include plastic or metal protrusion of 0.15 mm max. per side
2) Dambar protrusion shall be maximum 0.1 mm total in excess of lead width.

All dimensions are in units mm
The drawing is in compliance with ISO 128-30, Projection Method 1 [%@]
Drawing according to ISO 8015, general tolerances +0.05; +1°30'

0.65

I ==
=

Figure8 PG-TSDSO-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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