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5 Pin Configuration

and Functions

DBZ Package
3-Pin SOT-23
Top View
GND

H

3

1 2
ouT IN

Pin Functions

PIN
110 DESCRIPTION
NO. NAME
Output voltage, a ceramic capacitor greater than or equal to 0.1 uF is need for the stability of the
1 ouT ) device. @
evice.
2 IN | Input voltage supply — Tl recommends a capacitor of value greater than 0.1 pF at the input.(l)
3 GND — Common ground

(1) See External Capacitors for more details.

Copyright © 2017, Texas Instruments Incorporated 3
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6 Specifications

6.1 Absolute Maximum Ratings®

MIN MAX UNIT
Input voltage (IN to GND) -0.3 35 \Y,
Output Voltage (OUT) VN + 0.3 \%
Output Current Internally limited mA
Junction temperature -40 150 °C
Storage temperature, Tgy -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings® may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) See Recommended Operating Conditions section for more details.

6.2 ESD Ratings

VALUE UNIT

v Electrostatic Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001® +2000 v
(ESD) discharge Charged-device model (CDM), per JEDEC specification JESD22-C101©@ +500

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
6.3 Recommended Operating Conditions

over operating free-air temperature range (unless otherwise noted)

MIN MAX | UNIT
Maximum input voltage (IN to GND) 30 \%
Output current (IoyT) 100 mA
Input and output capacitor (Coyt) 0.1 uF
Junction temperature, T, -40 125 °C
6.4 Thermal Information
TLV760
THERMAL METRIC® DBZ (SOT-23) UNIT
3 PINS

Rgia Junction-to-ambient thermal resistance 275.2 °C/W
Rojctop) Junction-to-case (top) thermal resistance 92.8 °C/W
Rgis Junction-to-board thermal resistance 56.8 °C/W
WIT Junction-to-top characterization parameter 2.9 °C/W
viB Junction-to-board characterization parameter 55.6 °C/W

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

report.
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6.5 Electrical Characteristics
Typical and other limits apply for T, = T; = 25°C, Voyrom = 3.3V, 5V, 12V, and 15 V, unless otherwise specified.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
ViN = Voutnomyt 1.5V, 0 o
1 mA < lgut < 100 mA 4% 4%
v Output voltage Vv
ouT accuracy VIN = VOUT(NOM) +15V,
1 mA < loyr < 100 mA, —5% 5%
-40°C £ T; < 125°C
Voutvomy + 1.5 VS Vin<30V | Vourmom =33V, 5V 10 30
AV (avIN Line regulation lout=1mA, mV
v —40°C < T; < 125°C Voutmom =12V, 15V 14 45
d ati V(I)N =VOUT(NOM) +O%5 vV, VOUT(NOM) =33V,5V 20 45
AVaiouty Load regulation 10 mA < gyt < 100 mA, mVv
(aloum) ~40°C < T, £ 125°C Voutvom) = 12 V, 15V 45 80
. Voutnomy + 1.5V =V <30V, no load,
IoND Ground pin current —40°C < T, < 125°C 2 5 mA
lout = 10 mA 0.7 0.9
lout = 10 MA , =40°C < T; < 125°C 1
Vpo Dropout voltage \%
lout = 100 mA 0.9 1.1
lout = 100 MA, —40°C < T, < 125°C 1.2
Thermal shutdown °C
Tsp temperature 150

Copyright © 2017, Texas Instruments Incorporated 5
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6.6 Typical Characteristics
Unless indicated otherwise, Viy = Vyom + 1.5V, Cjy = 0.1 pF, Coyr = 0.1 pF, and T, = 25°C.
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Typical Characteristics (continued)

Unless indicated otherwise, Viy = Vyom + 1.5V, Cy = 0.1 pF, Coyr = 0.1 pF, and T, = 25°C.

Figure 11. Output Short-Circuit Current
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Figure 12. Output Short-Circuit Current
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Typical Characteristics (continued)

Unless indicated otherwise, Viy = Vyom + 1.5V, Cy = 0.1 pF, Coyr = 0.1 pF, and T, = 25°C.
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7 Detailed Description

7.1 Overview

The TLV760 is an integrated linear-voltage regulator with inputs that can be as high as 30 V. The TLV760
features quasi LDO architecture, which allows the usage of low ESR capacitors at the output. A ceramic
capacitor with a capacitance value greater than or equal to 0.1 pF is adequate to keep the linear regulator in
stable operation. The device has a rugged active junction thermal protection mechanism.

7.2 Functional Block Diagram

IN ? ﬁ’f] ouT
Current
Limit and §
Thermal

Protection

Bandgap
Reference

GND

Copyright © 2017, Texas Instruments Incorporated

7.3 Feature Description

7.3.1 Thermal Protection

The TLV760 contains an active thermal protection mechanism, which limits the junction temperature to 150°C.
This protection comes into action when the thermal junction temperature of the device tries to exceed 150°C.
The output current of the device is limited or folded back to maintain the junction temperature.

The thermal protection follows Equation 1
Po = (T3 —Ta)/Reja

where
* Pp=(Vin—Vour)lour
e T,is the junction temperature
e Rya is the junction-to-ambient thermal resistance Q)

When a high drop out condition occurs resulting in higher power dissipation across the device the output current
is limited to maintain a constant junction temperature of 150°C. This rugged feature protects the device from
higher power dissipation applications as well as the short to ground at the output.

This internal protection circuitry of TLV760 is intended to protect the devices against thermal overload conditions.
The circuitry is not intended to replace proper heat sinking. Continuously running the TLV760 into thermal
protection degrades device reliability.

For reliable operation, limit junction temperature to a maximum of 125°C. To estimate the thermal margin in a
given layout, increase the ambient temperature until the thermal protection is triggered using worst case load and
highest input voltage conditions.

Copyright © 2017, Texas Instruments Incorporated 9
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Feature Description (continued)
7.3.2 Dropout Voltage

The TLV760 is a bipolar device with quasi LDO architecture. Being a bipolar device the dropout voltage of the
device does not change significantly with output load current. The device has a maximum dropout across
temperature of 1.2 V at 100-mA load current, which is a significant improvement over the traditional LM78Lxx
devices.

7.4 Device Functional Modes

7.4.1 Normal Operation

The TLV760 operates with an input up to 30 V. Its tiny SOT-23 package and quasi-LDO architecture makes it
suitable for providing a very tiny 100-mA bias supply. The device regulates to the nominal output voltage when
all of the following conditions are met.

» The input voltage is greater than the nominal output voltage plus the dropout voltage (Vournom) + Voo)-
e The output current is less than or equal to 100 mA.
» The device junction temperature is less than the thermal protection temperature of 150°C.

10 Copyright © 2017, Texas Instruments Incorporated
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8 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

8.1 Application Information

The TLV760 is a fixed output device which need only input and output capacitors to function. This section
discusses the key aspects to implement this linear regulator in typical applications.

8.1.1 Fixed Output

TLV760 comes in fixed output voltage options, 3.3V, 5V, 12 V and 15 V. To ensure the proper regulated output,
the input voltage should be greater than Voyrnom) + Voo-

8.1.2 External Capacitors

8.1.2.1 Input and Output Capacitor Requirements

A minimum input and output capacitance value of 0.1 pF is required for stability and adequate transient
performance. There is no specific equivalent series resistance (ESR) limitation, although excessively high ESR
compromises transient performance. There is no specific limitation on a maximum capacitance value on the input
or the output. However while selecting a capacitor, derating factors on the capacitance value should be
considered. Use COG, X7R, or X5R-type ceramic capacitors because these capacitors have minimal variation in
capacitance value and ESR over temperature.

8.1.2.2 Load-Step Transient Response

The load-step transient response is the output voltage response by the linear regulator to a step change in load
current. The depth of charge depletion immediately after the load step is directly proportional to the amount of
output capacitance. However, larger output capacitances decrease any voltage dip or peak occurring during a
load step, the control-loop bandwidth is also decreased, thereby slowing the response time. Tl recommends to
optimally scale output capacitors for a specific application and test for the output load transients.

8.1.3 Power Dissipation

Proper consideration should be given to device power dissipation, location of the circuit on the printed circuit
board (PCB), and correct sizing of the thermal plane to ensure the device reliability. The PCB area around the
regulator must be as free as possible of other heat-generating devices that cause added thermal stresses. To
first-order approximation, power dissipation in the regulator depends on the input-to-output voltage difference and
load conditions. Power dissipation can be calculated using The thermal protection follows Equation 1:

PD = (TJ _TA)/RGJA

where

¢ Pp=(Vin—Vour)lour
e T,is the junction temperature
* Ry is the junction-to-ambient thermal resistance 2)

Thus, at a given load current, input and output voltage, maximum power dissipation determines the maximum
allowable ambient temperature (T,) for the device, and vice versa. Power dissipation and junction temperature
are most often related by the junction-to-ambient thermal resistance (Rgy;a) of the combined PCB and device
package and the temperature of the ambient air (T,).

Rgia is highly dependent on the heat-spreading capability built into the particular PCB design, and therefore
varies according to the total copper area, copper weight, and location of the planes. The Rg;s recorded in
Thermal Information is determined by the JEDEC standard, PCB, and copper-spreading area and is only used as
a relative measure of package thermal performance.

Copyright © 2017, Texas Instruments Incorporated 11
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Application Information (continued)

TLV760 integrates a rugged protection where the T; is limited to 150°C. The maximum power dissipation
depends on the ambient temperature and can be calculated using Pp = (T; — Tp) / Rg3a, for example, substituting
the absolute maximum junction temperature, 150°C for T;, 50°C for T, and 275.2 °C/W for Ry;,, the maximum
power that can be dissipated is 363 mW. More power can be safely dissipated at lower ambient temperatures.
Less power can be safely dissipated at higher ambient temperatures. The power dissipation can be increased by
3.6 mW for each °C below 50°C ambient. It must be derated by 3.6 mW for each °C above 50°C ambient. Proper
heat sinking enables the safe dissipation of more power.

8.2 Typical Application

V|N= 6.5V Vou'r: 5V
O 4 IN ouT * O
- Cin TLV760 - Cout
0.1 uF 0.1 uF

Copyright © 2017, Texas Instruments Incorporated
Figure 18. Typical Appication for the 5-V Option

8.2.1 Design Requirements
For typical TLV760 applications, use the parameters in Table 1.

Table 1. Design Parameters

DESIGN PARAMETER EXAMPLE VALUE
Input voltage 6.5V
QOutput voltage 5V
Output current 100 mA

8.2.2 Detailed Design Procedure

The output for TLV76050 is internally set to 5 V. Input and output capacitors can be selected in accordance with
the External Capacitors. Ceramic capacitances of 0.1 puF for both input and output are selected.

See the Layout section for an example of how to PCB layout the TLV760 to achieve best performance.

12 Copyright © 2017, Texas Instruments Incorporated
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8.2.3 Application Curves
Unless indicated otherwise, Vi = 6.5V, Vour =5V, Coyr = 0.1 pF, and T, = 25°C.

Vour =5V Vour =5V
— _COUT=O.1 }LI‘ — _COUT=O.1 }LI‘
Z 5.01}l gap = 10mA Z 5.01}l gap = 100 mA
=
3 5.00 3 5.00
> >
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ST 8
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Figure 19. Line Transient Response Figure 20. Line Transient Response
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— [ — |
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Figure 21. Load Transient Response Figure 22. Load Transient Response
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Figure 23. Load Transient Response Figure 24. Load Transient Response
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9 Power Supply Recommendations

The TLV760 is designed to operate from input voltage up to 30 V. If the input power supply has ripples,
additional input and output capacitors with low ESR can help improve the PSRR at higher frequencies.

10 Layout

10.1 Layout Guidelines

General guidelines for linear regulator designs are to place all circuit components on the same side of the circuit
board and as near as practical to the respective TLV760 pin connections. Place ground return connections to the
input and output capacitors, and to the TLV760 ground pin as close as possible to each other, connected by a
wide, component-side, copper surface. The use of vias and long traces to create TLV760 circuit connections is
strongly discouraged and negatively affects system performance.

Use a ground reference plane, either embedded in the PCB itself or located on the bottom side of the PCB
opposite the components. This reference plane serves to assure accuracy of the output voltage and to shield
noise; it behaves similarly to a thermal plane to spread heat from the linear regulator. In most applications, this
ground plane is necessary to meet thermal requirements.

10.2 Layout Example

Vin Vour
2 1

T
T
I

Cin Cour

44 ‘44

N
]

GND PLANE

Figure 25. Layout Guideline for TLV760
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)

TLV76012DBZR ACTIVE SOT-23 DBZ 3 3000 RoHS & Green SN Level-1-260C-UNLIM -40to 125 18G Samples
TLV76012DBZT ACTIVE SOT-23 DBz 3 250 RoHS & Green SN Level-1-260C-UNLIM -40 to 125 18G Samples
TLV76015DBZR ACTIVE SOT-23 DBZ 3 3000 RoHS & Green SN Level-1-260C-UNLIM -40to 125 18C
TLV76015DBZT ACTIVE SOT-23 DBz 3 250 RoHS & Green SN Level-1-260C-UNLIM -40 to 125 18C
TLV76033DBZR ACTIVE SOT-23 DBZ 3 3000 RoHS & Green SN Level-1-260C-UNLIM -40to 125 18H Samples
TLV76033DBZT ACTIVE SOT-23 DBZ 3 250 RoHS & Green SN Level-1-260C-UNLIM -40to 125 18H Samples
TLV76050DBZR ACTIVE SOT-23 DBZ 3 3000 RoHS & Green SN Level-1-260C-UNLIM -40to 125 18l Samples
TLV76050DBZT ACTIVE SOT-23 DBZ 3 250 RoHS & Green SN Level-1-260C-UNLIM -40to 125 18l Samples

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.
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® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |+ KO ’<—P14>1
Y R P T
go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O O OO O O 077 Sprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
TLV76012DBZR SOT-23 DBz 3 3000 178.0 8.4 3.3 2.9 122 | 4.0 8.0 Q3
TLV76012DBZT SOT-23 DBz 3 250 178.0 8.4 3.3 2.9 122 | 4.0 8.0 Q3
TLV76015DBZR SOT-23 DBz 3 3000 178.0 8.4 3.3 29 1.22 4.0 8.0 Q3
TLV76015DBZT SOT-23 DBz 3 250 178.0 8.4 3.3 29 1.22 4.0 8.0 Q3
TLV76033DBZR SOT-23 DBz 3 3000 178.0 8.4 3.3 29 1.22 4.0 8.0 Q3
TLV76033DBZT SOT-23 DBz 3 250 178.0 8.4 3.3 2.9 122 | 4.0 8.0 Q3
TLV76050DBZR SOT-23 DBz 3 3000 178.0 8.4 3.3 29 1.22 4.0 8.0 Q3
TLV76050DBZT SOT-23 DBz 3 250 178.0 8.4 3.3 29 1.22 4.0 8.0 Q3
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TAPE AND REEL BOX DIMENSIONS
At
4
///
// S
/\g\‘ /}#\
. 7
gt -
AT
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TLV76012DBZR SOT-23 DBz 3 3000 208.0 191.0 35.0
TLV76012DBZT SOT-23 DBz 3 250 208.0 191.0 35.0
TLV76015DBZR SOT-23 DBz 3 3000 208.0 191.0 35.0
TLV76015DBZT SOT-23 DBz 3 250 208.0 191.0 35.0
TLV76033DBZR SOT-23 DBz 3 3000 208.0 191.0 35.0
TLV76033DBZT SOT-23 DBz 3 250 208.0 191.0 35.0
TLV76050DBZR SOT-23 DBz 3 3000 208.0 191.0 35.0
TLV76050DBZT SOT-23 DBz 3 250 208.0 191.0 35.0
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GENERIC PACKAGE VIEW
DBZ 3 SOT-23 - 1.12 mm max height

SMALL OUTLINE TRANSISTOR

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4203227/C
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PACKAGE OUTLINE

DBZ0003A \ SOT-23 - 1.12 mm max height
SMALL OUTLINE TRANSISTOR
2.64
2.10
14 —= 1.12 MAX =
et [ Jo1[c]
PIN 1— .
INDEX AREA s //—\}-
il I
‘.—
0.95 ‘
3.04 :
] 7%*74%3 2.80 ‘
|
|
5 |
3ax 05 —
0.3 4 0.10
020 [c[A[B] ~—(0.95) 0.01"P

0.20

| \
GAGE PLANE
o e [
‘ ,,,,,,, e AN
W’ | 06 \
0°-8° TYP 02 1YP

\f

SEATING PLANE

4214838/C 04/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. Reference JEDEC registration TO-236, except minimum foot length.
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EXAMPLE BOARD LAYOUT
DBZ0003A SOT-23 - 1.12 mm max height

SMALL OUTLINE TRANSISTOR

LAND PATTERN EXAMPLE
SCALE:15X

SOLDER MASK METAL METAL UNDER SOEN R MASK
OPENING \ SOLDER MASK\\

*J L 0.07 MAX J L* 0.07 MIN
ALL AROUND

ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214838/C 04/2017

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DBZ0003A SOT-23 - 1.12 mm max height

SMALL OUTLINE TRANSISTOR

(R0.05) TYP

~— (2.1)

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:15X

4214838/C 04/2017

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
7. Board assembly site may have different recommendations for stencil design.
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