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1 Overview

Features

* Integrated Current Monitor

* Adjustable Current Limitation

* Adjustable Output Voltage

» Overvoltage Detection

*  Output Current up to 200 mA

* Very Low Current Consumption
* Very Low Dropout Voltage

* Wide Input Voltage Range up to 40 V PG-SSOP14 EP
* Reverse Polarity Protection

» Short Circuit Protected

» Overtemperature Shutdown

* Automotive Temperature Range -40 °C < 7, <150 °C

* Green Product (RoHS and WEEE compliant)

» AEC Qualified

Description

The TLF4277 is the ideal companion IC to supply active antennas for car infotainment applications. The adjustable
output voltage makes the TLF4277 capable of supplying the majority of standard active antennas such as:

+ FM/AM
+ DAB

+ XM

+ SIRIUS

The TLF4277 is a monolithic integrated low drop out voltage regulator capable of supplying loads up to 200 mA.
For an input voltage up to 40 V the TLF4277 provides an adjustable output voltage in a range from5 Vupto 12 V.
The integrated current monitor function is a unique feature that provides diagnosis and system protection
functionality. Fault conditions such as overtemperature and output overvoltage are monitored and indicated at the
current sense output. The maximum output current limit of the device is adjustable to provide additional protection
to the connected load.

Via the enable function the IC can be disabled to lower the power consumption. The PG-SSOP14 EP package
provides an enhanced thermal performance within a SO8 body size.

Type Package Marking
TLF4277EL PG-SSOP14 EP TLF4277
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Block Diagram

2 Block Diagram
Vaar Rshunt
o .
Rest
Regulated
cs1 cs2 TLF4277 a L Output Voltage
9 Ll ’
1
0 Internal Bandgap
Supply <+ Reference
C = 1
Current ADJ 0 Load
L EN Monitor Ca 2 E.g.
© Y Antenna
Protection circuits Amplifier
- BlockDiogan vsd Ccso | + GND
T

Cso I Rso

Figure 1 Block and simplified application diagram TLF4277 (Package PG-SSOP14 EP)
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Pin Configuration

3 Pin Configuration
3.1 Pin Assignment
CS2[ 1] 1rQ_|_L___14EQ
NCL ] 2| M3 INC
cs1 T 3| 12|71 ADJ
NCIT 4] i11 INC
I 5i 10[ -1 GND
NCL | 61 19l TINC
csort|7 - 8| T1EN

Figure 2  Pin Configuration (top view)

3.2 Pin Definitions and Functions
Pin Symbol Function
1 CS2 Current Sense In 2
current monitor and power stage input
3 CS1 Current Sense In 1
current monitor input
5 I IC Supply
Place a capacitor from | (Pin 5) to GND close to the IC for compensating line
influences.
7 CSO Current Sense Out
current monitor and status output
8 EN Enable

high signal enables the regulator;
low signal disables the regulator;
connect to I, if the Enable function is not needed

10 GND Ground

connect pin to PCB and heat sink area
12 ADJ Voltage Adjust

connect an external voltage divider to configure the output voltage
14 Q Regulator Output

connect a capacitor between Q (Pin 8) and GND close to the IC pins, respecting the
values given for its capacitance Cqand ESR in the table Chapter 4.2

PAD Heat sink
connect to PCB heat sink area and GND
2,46 NC Not Connected
Internally not connected; Connect to PCB GND
9,11,13 |NC Not Connected

Internally not connected; Connect to PCB GND

Data Sheet 5 Rev. 1.02, 2011-07-05
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General Product Characteristics

Absolute Maximum Ratings

Absolute Maximum Ratings "

General Product Characteristics

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 Ratings

411 IC Supply | 14 -42 45 \Y -

41.2 Enable Input EN Ven -42 45 \ -

4.1.3 Voltage Adjust Input ADJ Vapy -0.3 10 Vv -

414 Regulator Output Q Va -1 40 \% -

415 Current Monitor Input CS1 Vest -42 45 \ -

4.1.6 Current Monitor Input CS2 Veso -42 45 \Y, -

41.7 Current Monitor Out CSO Veso -0.3 5 \Y -

Temperatures

4.1.8 Junction Temperature T; -40 150 °C -

41.9 Storage Temperature Tyq -55 150 °C -

ESD Susceptibility

4.1.10 ESD Resistivity to GND Vesp -2 2 kv HBM?

41.11 ESD Resistivity Veso -1 1 kv cbm®

1) Not subject to production test, specified by design.
2) ESD susceptibility, HBM according to AEC-Q-100-002-JESD22-A114
3) ESD susceptibility, Charged Device Model “CDM” ESDA STM5.3.1

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.

Note: 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.
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General Product Characteristics

4.2 Functional Range

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

4.2.1 Input Voltage V 5 40 \Y, -

422 Input Voltage Power Stage Veso Vq+0.5 |40 \Y Va=Veso - Vyr

423 Differential Input Voltage Veuunr |0 0.5 \ Vanunt = Vaar - Veso

424 Output Voltage Range Va 5 12 \Y, -

425 Reference Resistor Reg; 100 1000 Q -

426 Current Sense Output Resistor | Rego 1k 5k Q -

4.2.7 Current Sense Output Capacitor | Cego 1 4.7 uF |-

4.2.8 Junction Temperature T; -40 150 °C |-

4.2.9 |Output Capacitor Requirements | Cq 10 - V] S -

4.2.10 ESRcq |- 3 Q |2

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 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.

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

431 |Junction to Case..." Ry - - 10 K/W | measured to the
exposed pad

4.3.2 |Junction to Ambient ! R - 150 - K/IW | Footprint only?

4.3.3 - 64 - K/W 300 mm? PCB
heat sink area®

43.4 - 55 - K/W  |600 mm? PCB
heat sink area?

435 - 50 - 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, 5 value is according to Jedec JESD51-2,-5,-7 at natural convection on FR4 2s2p board; The Product
(Chip+Package) was simulated on a 76.2 x 114.3 x 1.5 mm? board with 2 inner copper layers (2 x 70pm 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 ¥V is controlled by comparing the feedback voltage (V,p,) to an internal reference voltage and
driving a PNP pass transistor accordingly. The control loop stability depends on the output capacitor Cy, the output
capacitor ESR, the load current and the chip temperature. To ensure stable operation, the output capacitor's
capacitance and its equivalent series resistor ESR requirements given in the Table 4.2 “Functional Range” on
Page 7 have to be maintained. For stability details please refer to the typical performance graph “Output Capacitor
Series Resistivity ESR-4” on Page 11. 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. For details see Chapter 9.

Protection circuitry prevents the IC as well as the application from destruction in case of catastrophic events. The
integrated safeguards consist of 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,
an integrated safe operation monitor lowers the maximum output current input voltages above Vg, =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, junction
temperatures above 150 °C are outside the maximum ratings and therefore significantly reduce the IC lifetime.
The TLF4277 allows a negative supply voltage. However, several small currents are flowing into the IC increasing
its junction temperature. This reverse current has to be considered for the thermal design, respecting that the
thermal protection circuit is not operating during reverse polarity condition.

Regulated
Ies2 | cs2 Q Iq Output Voltage
Hﬂl—g\a (> .
- R,
Saturation Control
Limitati
Current Limitation ADJ
N = A co == [
LOAD
+
s Bandgap
Temperature Reference Ry
Shutdown
BlockDiagram_VoltageRegulator.vsd J_jq GND

Figure 3  Block Diagram Voltage Regulator Circuit
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5.2 Electrical Characteristics Voltage Regulator

Electrical Characteristics: Voltage Regulator

Vear = 13.5V, T; = -40 °C to +150 °C, all voltages with respect to ground, direction of currents as shown in
Figure 7 “Measuring Circuit” on Page 19 (unless otherwise specified)

Pos. Parameter Symbol Limit Values Unit |Conditions
Min. Typ. Max.
5.2.1 |Reference Voltage Vegrint |~ 122 |- \Y R
5.2.2 | Output Voltage Tolerance? |V, -2 - 2 % 1 mA < 1o <200 mA;
OV < Vgar <16V
5.2.3 -2 - 2 % 1 mA <[5 <150 mA;
6V < Vgar<16V
524 | -2 - 2 % 1 mA < I, < 100 mA;
16V < Vgar <32 V3
525 -2 - 2 % 1mA <y <10 mA;
32V < Vgar <45V
5.2.6 Load Regulation dVqoad | -30 -5 - mV Io=1mAto 150 mA;
steady-state Vear =6V
Vo=5V
5.2.7 |Line Regulation dVaine |~ 5 20 mV Vear=6Vto 32V,
steady-state Io=5mA
Vo=5V
5.2.8 Power Supply Ripple PSRR 60 65 - dB Jripple = 100 Hz;
Rejection” Viiopte = 1 VPP
5.2.9 | Dropout Voltage Vr - 120 250 mV | Ig =50 mAY
5210 |Va=Ves2-Va -~ 250 |500 |mV  |Iy =150 mAY
5.2.11 | Output Current Limitation 1o max 300 - 600 mA 0V<Ve<0.95" Vg nom:
CSO pin connected to
GND
5.2.12 |Reverse Current Iy -2 -1 - mA Vear = Ves2 =0 V;
V=5V
5.2.13 |Reverse Current Inpgr -10 -6 - mA Vear =-16 V;
at Negative Input Voltage V=0V
5.2.14 |Overtemperature Shutdown |7} 151 - 200 °C T, increasing™
Threshold
5.2.15 |Overtemperature Shutdown |7, - 25 - K T, decreasing”
Threshold Hysteresis

N

Parameter not subject to production test; specified by design.

Referring to the device tolerance only, the tolerance of the resistor divider can cause additional deviation.
See typical performance graph for details.

Measured when the output voltage V4 has dropped 100 mV from its nominal value.

o=
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5.3 Application Information for the setting the variable output voltage

The output voltage of the TLF4277 can be adjusted between 5V and 12 V by an external output voltage divider,
closing the control loop to the voltage adjust pin ADJ.

The voltage at pin ADJ is compared to the internal reference of typical 1.22 V in an error amplifier. It controls the
output voltage.

VY

N

Saturation Control
Current Limitation

Bandgap
Reference

GND
BD_VoltageRegulator _Adjustysd

Figure 4  Application Detail External Components at Output for Variable Voltage Regulator

The output voltage is calculated according to Equation (1):
Va = (R + Ry)/Ry X Vg jny Neglecting Inp, (1)

Vrer.int i typically 1.22 V.
To avoid errors caused by leakage current I,p,, we recommend to choose the resistor value for R, < 27 kQ.

The accuracy of the resistors for the external voltage divider can lead to a higher tolerance of the output voltage.To
achieve a reasonable accuracy resistors with a tolerance of 1% or lower are recommended for the feedback
divider.
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Reference Voltage Vggr ¢ VS.
Junction Temperature T,

Vref_Tj.vsd

1.23
Vref,int [V]
1.22
— \\\
\\
N
1.21
1.20
-40 0 40 80 120 150
— T} [°C]
Dropout Voltage V,, vs.
Output Current I
VdrTj.vsd
300 ‘ ‘
Var [mV] IQ= 150 mA
200 //
//
~ I1Q=50 mA —
150 /"/
"
//
100
50
-40 0 40 80 120 150
—= Ty [°C]
Data Sheet
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Typical Performance Characteristics Voltage Regulator

Voltage Regulator

Output Capacitor Series Resistivity ESRq
vs. Output Current I

100

ESRIQ vsd

ESR(CyIQIEN |
\ —
AN Unstable
\, Region
10
\\
Stable
1 Region
o1 Cq =10 pF |
' Tj =-40..150 °C —
v, =6.28V —]
0,01
0 50 100 150 200

—= I [MA]

Power Supply Ripple Rejection PSRR

PSRRvsd

100 UL ———
PSRR [dB] T = )]
T Tj =25°C
§—~--- ) Tj - 10 e
70 IR
N L/
\;..Q * /
NG Y4
50 d
IQ =10 mA
30 cqQ=10uF
ceramic
y| =135V
10 Vripple= 0.5 Vpp
L L
0,01 0,1 1 10 100

— f [kHZ]
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6 Current Consumption

6.1 Electrical Characteristics Current Consumption

Electrical Characteristics: Current Consumption
Vear = 13.5V, T; = -40 °C to +150 °C, all voltages with respect to ground; direction of currents as shown in

Figure 7 “Measuring Circuit” on Page 19 (unless otherwise specified)

Current Consumption

Pos. Parameter Symbol Limit Values Unit | Conditions
Min. Typ. Max.
6.1.1 Current Consumption Iy on - 150 200 pA I <200 pA; T, < 25 °C;
Ven=5V,;
Ig= 5+ Iesp - Ig
6.1.2 - 175 250 HA 1o <200 pA; T, < 85 °C;
Ven=5V,;
Ig= 15+ Icsp - Ig
6.1.3 - 1.2 2.6 mA | Iy =50 mA
Ven=5V,;
Iy=1+ Igsy - Ig
6.1.4 - 3.5 6 mA | Iy=100 mA
Ven=5V,;
Iy=1+ Igsy - Ig
6.1.5 - 5 10 mA | Iy=150 mA
Ven=5V;
Iy=1+ Igsy - Ig
6.1.6 | Current Consumption L off - - 3 pA T;<25°C
Ven=0.8V
Iy=1+ Igsy - Ig
6.1.7 - - 5 pA T;<85°C;
Ven=0.8V
Iy=15+1csy - Ig
Data Sheet 12 Rev. 1.02, 2011-07-05
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6.2 Typical Performance Graphs Current Consumption
Current Consumption [, ¢ vs. Current Consumption [ ,, vs.
Junction Temperature 7, Junction Temperature 7|
Ig,0ff-Tj.vsd 1g-Tj(1Q200pA ).vsd
30 | | 300 T
Vaar =135V
Ig[WA] Voar = 135 V falA] Von=5V
T Ven=08V | T L=200pA |
2,0 250 ,‘
15 150 -
g
1,0 100
—/—
-~
0,5 ] 50
40 20 0 20 40 60 80 100 -40 0 40 80 120 150
—= T, [°C] —= T, [°C]

Current Consumption [, ,, vs.
Output Current I

4,5

Ig[mA]

|

3,0

2,5

2,0

1,5

1,0

0,5
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7 Current and Protection Monitor Functions

71 Functional Description Current and Protection Monitors

The TLF4277 provides a set of advanced monitor functionality. The current flowing into the power stage can be
monitored at the CSO output. In addition the current limitation can be adjusted via external resistors. Events of the
implemented protection functions are reported through dedicated voltage levels at the CSO output. This
information can be processed by an external uC for system analysis and failure identification. The monitored
events are over-current, overvoltage, and temperature shutdown.

Vear Rsnunt

O @

Res;

Ios 4 Ics,
cs1 CSZT?—% to power stage

Current Monitor Circuits
Monitor

OC-Detection

OV-Detection

1

Buffer

TSD-Detection

curent_moritorvsd G SO J_j_l GND
I

[CSO

Ccso I Reso

Figure 5 Block diagram current and protection monitor

To reduce possible effects from the supply voltage Vg, additional filtering in of the supply voltage is
recommended. A combination of a 100 nF capacitor and an additional buffer capacitor of 10 pyF or higher should
be placed as close a possible to the IC terminal, which are connected to Vgar.

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:

Rgpunt = 1

Rcg1 =100 Q
Coso = 2.2 uF
Reso = 1.5 kQ

Data Sheet 14 Rev. 1.02, 2011-07-05


https://www.application-datasheet.com/

@| neon TLF4277

/
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VCSO
[V]
3,2
3,0
2,95
Thermal Shut Down
2.80 V typical
2,65
Current limitation and SC to GND
2.55 V typical
245 Ui e 7
Linear Current Sense Band
up to 2.45V
-
0 163 170 Ieso
[mA]

Figure 6 Output levels and functionality of the CSO output"

711 Linear Current Monitor

Inside the linear current monitor area the current driven out of the CSO pin is proportional to the voltage which is
measured between pin CS1 and CS2.

The level of the current /54 can be adjusted according to Equation (2):

Lo = Vear—Vesy _ - Rsnunr
CSO — - CS2
RCSl RCSI
Adjustment /g4 (2)
v _ (Vear = Vesa) XReso v Reso
Ccso = R = VSHUNT* |
CS1 CS1
Adjustment of the voltage level for Vgq (3)

1) The graph is just an example and only valid for an certain configuration of the external components
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71.2 Adjustable Output Current Limitation

The TLF4277 has an adjustable current limitation for the current flowing into the power stage (pin CS2). If the level
of the voltage drop across the sense resistor Rg\t is higher than the desired linear monitor range the output
current of the TLF4277 will be limited.

255V x Reg,

I .=
CS2,lim
Rspunt X Rego

Setting of the adjustable current limitation (4)

A voltage level as defined in Table 7.2.6 “” on Page 17 will be applied at the CSO pin.

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

_ 255V x 100Q

lesaim = T 500~ 1 0mA

Rgpunt = 1Q
Reso = 1.5kQ

71.3 Overvoltage Detection

To detect a possible short circuit of the output to a higher supply rail the TLF4277 has an overvoltage detection
implemented. An overvoltage will be detected, if the voltage level at the ADJ pin is 20% higher than the internal
reference voltage Ve defined in Table 5.2.1 “” on Page 9.

Under this condition the CSO pin will be driven through an internal voltage buffer with a voltage level as defined
in Table 7.2.7 “” on Page 17.

714 Thermal Shutdown Detection

If the junction temperature will exceed the limits defined in the Table 5.2.14 “” on Page 9 the TLF4277 will disable
the output voltage. In this case a voltage level as defined in Table 7.2.8 “” on Page 17 will be applied at the CSO
pin.

Data Sheet 16 Rev. 1.02, 2011-07-05
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Electrical Characteristics: Current Monitor Function

Current and Protection Monitor Functions

Electrical Characteristics Current and Protection Monitor

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

Figure 7 “Measuring Circuit” on Page 19 (unless otherwise specified)

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

Linear Current Monitor

7.21 Current Sense Output Current /55 | 150 0.08 (0.1 012 |mA |T,=25°C
(Vstunt = 10 mV) Repunt = 10

722 | (Vspunt = 50 mV) 047 |05 [053 |mA |Rcg=1000Q

723 | (Vauunr = 100 mV) 097 |1 [1.03 |mA |Roso=15kQ"

7.2.4 (Vspunt = 150 mV) 145 |15 155 |mA

Adjustable Current Limitation

7.2.5 | Adjustable Current Limit Icsoim 162 |170 |187 |mA |Rgyynt = 1Q

726 |CSO Voltage Level Vosocur iim | 245 |2.55 [2.65 |V |Rcs1=100Q
Current limitation - Rcgo = 1.5 kQ

Va<0,95* Vg nom "

Output Level Overvoltage Detected

7.2.7 |CSO Voltage Level Veso.ov 3.0 3.1 3.2 \Y Vaos > 1-2* Vet nom”
Overvoltage detected

Output Level Overtemperature Detected

7.2.8 |CSO Voltage Level Vesotsp |2.65 2.8 295 |V 150 °C < T;<180°C
Overtemperature Detected 2

1) Referring to the device tolerance only, the tolerance of the external components can cause additional deviation
2) Specified by design; not subject to production test

Data Sheet
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Enable Function

8 Enable Function

8.1 Description Enable Function

The TLF4277 can be turned on or turned off via the EN Input. With voltage levels higher than Vey nqn 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.

8.2 Electrical Characteristics Enable Function
Electrical Characteristics: Enable Function

Vear = 13.5V, T; = -40 °C to +150 °C, all voltages with respect to ground, direction of currents as shown in
Figure 7 “Measuring Circuit” on Page 19 (unless otherwise specified)

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

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

8.2.2 Enable Vennigh |2 - - \Y V, settled
High Signal Valid

8.2.3 Enable Vennyst |90 - - mV -
Threshold Hysteresis

8.2.4 Enable Ien - - 2 MA Ven=5V
Input current

8.2.5 Enable Rey 3 4.5 6 MQ -
internal pull-down resistor

Data Sheet 18 Rev. 1.02, 2011-07-05
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Application Information

9 Application Information
9.1 Measurement Circuit
lear Rspunr
o .
Resq Vshunt
lest les2
TLF4277
Ccs1 CSs2 Q J-. la A
L
I L ! Internal
Supply R1
Vear C = re— ADJ i lapy il
| EN i Cq =—
EN 0 Monitor Q Vo R []
Monitor
VENn Circuits R
2
v Vag
L 4 L wousrg cmitss SO | J_j_‘ GND
leso I v
\4 1 1

CSO I R SO \ Cso

Figure 7 Measuring Circuit

Measurement Set Up:

Rgpunt = 1€
Reg1 =100 Q
Ceso = 2.2 yF
Rcgo = 1.5 kQ
R, =38kQ
Ry,=12kQ
Cq=10pF
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10 Package Outlines
0.35 x 45°
5w 3.9x01") 2[0.1[C[D]
Sz 8
HE] ~ ~ ¥
ol Ty 2 o
: SRE:
[©1]0.08[C] . i
0.65 0.64+0.05
2)
+0.0! +0.
0.25:005"_ |, 170,150 C[A-B[D] 14 ‘Slo.2®@[D]8x
Bottom View
3+0.2
] A - -
14 galsns8 1 Mg %
BT 1t [
GLETLLLE N
1y Exposed 14 8
(B] Diepad
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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 Infineon packages, please visit our website:
http://lwww.infineon.com/packages. Dimensions in mm
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11 Revision History
Revision Date Changes
1.02 2011-07-04 |Updated Cover Page
Fixed Linear Current Monitor formulas (2,3) on Page 15
1.01 2011-05-07 | Template Update
1.0 2009-05-07 |Data Sheet
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Legal Disclaimer

The information given in this document shall in no event be regarded as a guarantee of conditions or
characteristics. With respect to any examples or hints given herein, any typical values stated herein and/or any
information regarding the application of the device, Infineon Technologies hereby disclaims any and all warranties
and liabilities of any kind, including without limitation, warranties of non-infringement of intellectual property rights
of any third party.

Information

For further information on technology, delivery terms and conditions and prices, please contact the nearest
Infineon Technologies Office (www.infineon.com).

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
devices or systems are intended to be implanted in the human body or to support and/or maintain and sustain
and/or protect human life. If they falil, it is reasonable to assume that the health of the user or other persons may
be endangered.
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