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5 Pin Configuration and Functions

DGN Package
8-Pin HVSSOP
Top View

OuT 11
FB 12
NC T3
GND T4

8T IN
713 NC
611 NC
5T EN

[ [o)
[ S

Pin Functions

PIN
110 DESCRIPTION

NAME NO.
Regulator output. A capacitor greater than 4.7 uF must be tied from this pin to ground to

ouT 1 (0] oo
assure stability.

FB 2 | This pin is the input to the control-loop error amplifier. It is used to set the output voltage of
the device.

3
NC 6 — Not internally connected. This pin must either be left open or tied to GND.
7

GND 4 — Ground
This pin turns the regulator on or off.

EN 5 | If VEn 2 VEn_pi the regulator is enabled.
If Ven < Ven_Los the regulator is disabled.
If not used, the EN pin can be connected to IN. Make sure that Vgy < V) at all times.

IN 8 | Input supply
Solder to printed-circuit-board (PCB) to enhance thermal performance.

PowerPAD . . NOTE: The PowerPAD is internally connected to GND.
Although it can be left floating, it is highly recommended to connect the PowerPAD to the
GND plane.

6 Specifications

6.1 Absolute Maximum Ratings

Over operating free-air temperature range (unless otherwise noted).®

MIN MAX UNIT

IN pin to GND pin -0.3 55 \
OUT pin to GND pin -0.3 55 \
OUT pin to IN pin -55 0.3 \Y,

Voltage FB pin to GND pin -0.3 2 \Y,
FB pin to IN pin -55 0.3 \
EN pin to IN pin -55 0.3 \
EN pin to GND pin -0.3 55 \

Current Peak output Internally limited

Temperature Operating junction temperature, T; -40 125 °C
Storage, Tgyq —65 150 °C

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

Copyright © 2011-2015, Texas Instruments Incorporated 3
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6.2 ESD Ratings

VALUE UNIT

Human body model (HBM), per ANSI/ESDA/JEDEC JS-001® +2500
Vesp)y  Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22- 1500 \

c101®
(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 junction temperature range (unless otherwise noted)

MIN NOM MAX UNIT
VIN 7 50 \%
VOUT 1.161 48 \%
VEN 0 50 \Y
IOUT 0 50 mA
6.4 Thermal Information
TPS7A41
THERMAL METRIC® DGN (HVSSOP) UNIT
8 PINS

Reia Junction-to-ambient thermal resistance 66.7 °C/W
Reic(top) Junction-to-case (top) thermal resistance 54.1 °CIW
Ress Junction-to-board thermal resistance 38.1 °C/W
Wit Junction-to-top characterization parameter 2 °C/W
Wi Junction-to-board characterization parameter 37.8 °CIW
Reic(boy) Junction-to-case (bottom) thermal resistance 15.5 °C/W

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

report, SPRA953.

Copyright © 2011-2015, Texas Instruments Incorporated
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6.5 Electrical Characteristics

At TJ =-40°C to 125°C, VIN = VOUT(NOM) +2Vor VIN =7V (Whichever is greater), VEN = VINv IOUT =100 IJA, CIN =1 HF, COUT =4.7 HF, and
FB tied to OUT, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
VN Input voltage range 7 50 \%
VRer Internal reference T;=25°C, Veg = VRer, ViN=9 V, loyT = 25 mA 1.161 1.173 1.185 \%
Output voltage range™® Vin = Vournom + 2 V VRer 48 v
Vour Nominal accuracy T3=25°C, Vin =9V, lout = 25 mA -1 1| %Vour
VouTnomy *+ 2 V < Viy <24 V@ ~ 0
Overall accuracy 100 pA < loy < 50 mA 2.5 25| %Vour
AVp@yyy  Line regulation 7V<V|Ns50V 0.03 %Vout
AVp@yyy Load regulation 100 pA < lgyt £50 mA 0.31 %Vour
Vin=17V, VOUT(NOM) =18V, lout = 20 mA 290 mV
Vpo Dropout voltage
VIN =17V, VOUT(NOM) =18V, IOUT =50 mA 0.78 1.3 \%
L Vour = 90% VOUT(NOM): Vn=T7V,Ts 85°C 51 117 200 mA
ILim Current limit
Vout = 90% VOUT(NOM): Vin=9V 51 128 200 mA
7V<V<50V, oyt = 0 mA 25 65 pA
IoND Ground current
lout = 50 mA 25 WA
IsHDN Shutdown supply current Ven=0.4V 4.1 20 WA
| kg Feedback current® -0.1 0.01 0.1 PA
IEN Enable current 7TV<SVN<50V,V=Ven 0.02 1 HA
VEN_HI Enable high-level voltage 15 VN \%
VEN_LO Enable low- level voltage 0.4 \%
Vin =12V, Vourvomy = Vrer Cout = 10 pF, 58 uv,
. BW = 10 Hz to 100 kHz RMS
VNoISE Output noise voltage
Vin =12V, Vourivom) = 5V, Couyt = 10 WF, 73 ny
Cgyp™ =10 nF, BW = 10 Hz to 100 kHz RMS
. . . . Vin=12V, VOUT(NOM) =5V, COUT =10 uF,
PSRR Power-supply rejection ratio Cavp® = 10 nF, f = 100 Hz 65 dB
Shutdown, temperature increasing 170 °C
Tsp Thermal shutdown temperature -
Reset, temperature decreasing 150 °C
T, Operating junction temperature _40 125 oC
range

(1) To ensure stability at no-load conditions, a current from the feedback resistive network greater than or equal to 10 pA is required.

(2) Maximum input voltage is limited to 24 V because of the package power dissipation limitations at full load (P = (V\y — Vour) X lout = (24
V — Vgrer) x 50 mA = 1.14 W). The device is capable of sourcing a maximum current of 50 mA at higher input voltages as long as the
power dissipated is within the thermal limits of the package plus any external heatsinking.

(3) Igg > 0O flows out of the device.

(4) Cgyp refers to a bypass capacitor connected to the FB and OUT pins.

6.6 Dissipation Ratings

BOARD

PACKAGE

Resa

Resc

DERATING FACTOR
ABOVE T, = 25°C

Ta < 25°C POWER
RATING

Ta = 70°C POWER
RATING

Ta = 85°C POWER
RATING

High-K®

DGN

55.9°C/wW

8.47°C/wW

16.6 mW/°C

1.83 W

1.08 W

0.833 W

(1) The JEDEC High-K (2s2p) board design used to derive this data was a 3-inch x 3-inch multilayer board with 2-ounce internal power and

ground planes and 2-ounce copper traces on top and bottom of the board.

Copyright © 2011-2015, Texas Instruments Incorporated
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6.7 Typical Characteristics

At T; = -40°C to 125°C, Viy = Vournomy + 2 V or Vi = 9 V (whichever is greater), Vey = Vi, lour = 100 pA, Cy = 1 pF, Coyr =
4.7 uF, and FB tied to OUT, unless otherwise noted.

- : : : . 10
i Vin =12V, Vour =5V | —— -40°C —— +105°C
F Aloyr = TmMA—29mA—1mA 75 —— 425°C = +125°C
Cour = 10uF, Cgyp = 10nF 5 —— +85°C
50mV/div g 25
- z — = = = =1
5 % 0
- 5
S >O -2.5
o -5
i lour: ]
10mA/divf— - ] 7S
N ] -10
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Time (100us/div) Input Voltage (V) coo1
Figure 1. Load Transient Response Figure 2. Line Regulation
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— _. 60
b <
o 1175 2
o
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1.125
20
lout =0 MA
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Figure 3. Feedback Voltage Figure 4. Quiescent Current vs Input Voltage
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Figure 5. Feedback Current Figure 6. Ground Current
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11.1 #:X IR
The following links connect to TI community resources. Linked contents are provided "AS IS" by the respective

contributors. They do not constitute Tl specifications and do not necessarily reflect Tl's views; see TlI's Terms of
Use.

TI E2E™ Online Community TI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support TI's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

11.2 TFEte
PowerPAD, E2E are trademarks of Texas Instruments.
All other trademarks are the property of their respective owners.

11.3 FHBRES

A XA E QS AR AE ESD /Y. FEAEEEREIRT, ROK L — B0 B 2 B E T RS, LB E MOS 148 52 i HiA
hia\ i

11.4 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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PACKAGING INFORMATION

® 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.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® 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.

© Lead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish 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 TlI'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.

Addendum-Page 1

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@) Drawing Qty @ ©) @ (/5)
TPS7A4101DGNR ACTIVE MSOP- DGN 8 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40to 125 SBB
PowerPAD & no Sb/Br) P
TPS7A4101DGNT ACTIVE MSOP- DGN 8 250 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40to 125 SBB
PowerPAD & no Sb/Br) P
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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
4 |+ KO
i |
& 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
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket 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)

TPS7A4101DGNR MSOP- DGN
Power
PAD

2500 330.0 12.4 5.3 3.3 13 8.0 12.0

Q1

TPS7A4101DGNT MSOP- DGN
Power
PAD

250 180.0 12.4 5.3 3.3 13 8.0 12.0

Q1

Pack Materials-Page 1



i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 3-Aug-2017
TAPE AND REEL BOX DIMENSIONS
At
4
-
// S
/\g\ /)i\
. 7
\\ /
. P -
e e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS7A4101DGNR MSOP-PowerPAD DGN 8 2500 346.0 346.0 35.0
TPS7A4101DGNT MSOP-PowerPAD DGN 8 250 203.0 203.0 35.0

Pack Materials-Page 2



MECHANICAL DATA

DGN (S—PDSO—-G8) PowerPAD™ PLASTIC SMALL OQUTLINE

0,38

=YL R
il

- -1
[ [ T~
THERMAL PAD 0,23 / AN

SIZE AND SHAPE SHOWN d g 0,13 /
ON SEPARATE SHEET 2,90 475
l /
! !

L _ ( \ )

l t G‘Guge Plane / "

THHT TN

=}

70
,40

’ / [

-

U_[:]_[:]_[:]_[ji Seating Plane ‘ \ m |

4
10 W 23 Em 1~ -
4073271 /F 05/11
NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion.
D. This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad

Thermally Enhanced Package, Texas Instruments Literature No. SLMAQO2 for information regarding

recommended board layout. This document is available at www.ti.com <http: //www.ti.com>.
E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
F. Falls within JEDEC MO-187 variation AA-T

PowerPAD is a trademark of Texas Instruments.
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THERMAL PAD MECHANICAL DATA

DGN (S—PDS0-G8) PowerPAD" PLASTIC SMALL OUTLINE
THERMAL INFORMATION

This PowerPAD ™ package incorporates an exposed thermal pad that is designed to be attached to a printed
circuit board (PCB). The thermal pad must be soldered directly to the PCB. After soldering, the PCB can
be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively,
can be attached to a special heatsink structure designed into the PCB. This design optimizes the heat
transfer from the integrated circuit (IC).

For additional information on the PowerPAD package and how to take advantage of its heat dissipating
abilities, refer to Technical Brief, PowerPAD Thermally Enhanced Package, Texas Instruments Literature

No. SLMAQQ2 and Application Brief, PowerPAD Made Easy, Texas Instruments Literature No. SLMAOQ4.
Both documents are available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

ENEE ’* - ﬂ/i Fxposed Thermal Pad

1,78
Top View

Exposed Thermal Pad Dimensions

4206323-3/1 12/11

NOTE: All linear dimensions are in millimeters

PowerPAD is a trademark of Texas Instruments
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LAND PATTERN DATA

DGN (R—PDSO-G8) PowerPAD™ PLASTIC SMALL OUTLINE

Example Board Layout Stencil Openings
Via pattern and copper pad size Based on a stencﬂ'thlckness
may vary depending on layout constraints of .127mm (.005inch).
Reference table below for other
H 0.65 solder stencil thicknesses
’ Thermal Pad is Solder Mask Defined,

(See Note D)

increasing copper area under mask
|:| will enhance thermal performance O"Ei’I |‘_ ""I‘ 0,65

11

—~—1,98 —>|
o o) See Note E

—"
o

/UUJUJ Il

Example
I’ Non Soldermask Defined Pad

— T T
Pie S o Example
Solder Mask Opening
/ —>| |<—O,4O \ (See Note F)
/ / Center Power Pad Solder Stencil Opening
Stencil Thickness X Y
/ 1,60 \ 0.1mm 2.2 2.1
| 7—Pad Geometry 0.127mm 1.98 1.88
! 0,07 /) 0.152mm 1.85 1.75
\ ——{|=-AlI Around/ 0.178mm 1.75 1.60
\
N

N //

-~ -
—_—

4207737-3/F 02/13

NOTES:  A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Customers should place a note on the circuit board fabrication drawing not to dlter the center solder mask defined pad.

D. This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad
Thermally Enhanced Package, Texas Instruments Literature No. SLMADO2, SLMAOQ4, and dlso the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Example stencil design based on a 50% volumetric
metal load solder paste. Refer to IPC-7525 for other stencil recommendations.

F. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

PowerPAD is a trademark of Texas Instruments
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