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Gregory F. Taylor 

2894 NW 127th Avenue 
Portland, OR 97229-8386 

(503) 880-9254 
Greg@GregTaylorConsulting.com 

Experience 

 Greg Taylor Consulting, Inc., Portland OR 
2016- Principal. Technical consulting on electronic product and integrated circuit 

development with a variety of clients, as well as patent expert witness work. 

2016-2020 zGlue Corporation, Hillsboro OR 
 zGlue Fellow. Consulted on new product planning; integrated circuit design, 

specification, validation, testing, and manufacturing; represented zGlue at 
opencompute.org’s Open Domain Specific Architecture (ODSA) working group. 

 Intel Corporation, Platform Engineering Group, Hillsboro OR 
2014-2016 Intel Fellow, Hard IP Group Chief Architect. Leading the worldwide circuit 

architecture teams for I/O, analog, and linear supply regulator design. 
2008-2015 Intel Fellow, Analog Review Committee lead. Led an internal team 

driving the development of 22, 14, and 10 nm analog/mixed signal circuits 
across all product lines using Intel process technologies. Drove consistency 
and sharing of these IPs across most of the business units at Intel. 

 Intel Corporation, Intel Labs, Hillsboro OR 
2013 Intel Fellow, Director of the Low Power Mixed Signal Lab. Started a 

new lab to develop analog/mixed signal circuits and design methods that will 
enable lower power computing and communication platforms. 

2011-2013 Intel Fellow, Director of the SoC Design Lab. Led a multinational team to 
develop prototype Systems on Chip, including work to improve time to market 
and energy efficiency through improvements to chip design.  

2008-2011 Intel Fellow, Director of the Circuit Research Lab. Led a team 
developing circuits and microarchitectures that will lead to lower power and 
higher performance computing platforms.  

 Intel Corporation, Logic Technology Development, Hillsboro OR 
2004-2008 Intel Fellow, Director of Mixed Signal Circuit Technology. Led a cross 

organizational team coordinating the 45 nm and 32 nm collateral delivery 
between process technology development and multiple design projects. 
Technical lead for the team that developed I/O, clock generation, temperature 
sensing, and other analog circuits for use across all Intel microprocessors 
developed on 65 nm, 45 nm, and 32 nm manufacturing technologies, 
including the first commercial high-k metal gate based product. Started 
analog circuit development for what became the first commercial FinFET 
manufacturing process. 

2002-2004 Intel Fellow, Director of Mixed Signal Circuit Technology. Managed the 
team responsible for the design of clock generation, clock distribution, I/O 
circuitry, package, power distribution and other mixed signal circuits for a pair 
of 90 and 65 nm Pentium® 4 processors, including the first commercial 
strained silicon based product. 

1993-2002 Principal Engineer/Component Design Manager. Managed the team 
responsible for the design of clock generation, clock distribution, I/O circuitry, 
package, power distribution and other mixed signal circuits for Pentium, 
Pentium II, and Pentium III microprocessors in 0.35 through 0.13 m 
technologies. 

1991-1993 Staff Design Engineer. Designed a CMOS/ECL cache for the Pentium 
Microprocessor, Intel’s first BiCMOS product, in 0.8 m and 0.6 m 
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technologies. Developed an Electrical Rules Checker to ensure the correctness 
of signaling between different frequency clock domains. 

Bipolar Integrated Technology, Beaverton OR 
1988-1991 Principal Design Engineer. Participated in all phases of the design of a 

second generation floating point chip. Made customer visits to determine 
product requirements; developed the architecture, test and validation plans; 
and designed the multiplier circuit. Developed an ECL Electrical Rules Checker 
and formal verification tool and supervised the package design. Consulted in 
the design, validation, and debug of Sparc® and MIPS® ECL microprocessors. 

1986-1988 Circuit Design Engineer. Designed Emitter Coupled Logic floating point 
integrated circuits. Generated test suite and validated correctness of overall 
design. Developed a switch level simulator to verify the logical correctness of 
ECL gates. Completed debug and sustaining engineering. 

Education 
1983-1985 D.Eng. Computer and Systems Engineering, Rensselaer Polytechnic Institute

(RPI), Troy, NY. Thesis topic: An Architecture for a Wafer Scale Integration
Two Dimensional Fast Fourier Transform Processor.

1981-1983 MSEE Computer and Systems Engineering, RPI, Troy NY. Thesis topic: An ECL
Floating Point Processor.

1977-1981 BSEE Computer and Systems Engineering, RPI, Troy, NY.

Other 
IEEE Fellow, 2009 to present.
Fannie and John Hertz Foundation Fellowship, recipient, 1981 to 1985.
VLSI Circuit Symposium Technical Committee, member, 1999 to 2006.
Published more than 60 peer reviewed papers, 67 issued US patents.
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Publications 

“A 1–2 GHz Computational-Locking ADPLL With Sub-20-Cycle Locktime Across PVT 
Variation”, Fahim ur Rahman, Greg Taylor, Visvesh Sathe, IEEE Journal of Solid-State 
Circuits, September 2019. 

“Designing Software Configurable Chips and SIPs using Chiplets and zGlue”, Jawad 
Nasrullah, Zhiquan Luo, Greg Taylor, International Symposium on Microelectronics, 
September 2019. 

“High Capacity on-Package Physical Link Considerations”, Greg Taylor, Ramin Farjadrad, 
Bapiraju Vinnakota, Hot Interconnects Conference, August 2019. 

“Smart Silicon Substrate for Quick Time to Market Chip-Stacks and Systems-in-Package”, 
Omar Alnaggar, Rakesh Kumar, Jawad Nasrullah, Greg Taylor, IEEE System on Chip 
Conference, September 2018. 

“Computational Locking: Accelerating Lock-Times in All-Digital PLLs”, Fahim ur Rahman, 
Greg Taylor, Visvesh Sathe, VLSI Circuits Symposium, June 2017. 

“Product Scaling in the System on Chip Era”, Greg Taylor, International Electron Devices 
Meeting, December 2013. 

“How to Reduce Power in 3D IC Designs- A Case Study with OpenSPARC T2 Core”, 
Moongon Jung, Taigon Song, Yang Wan, Young-Joon Lee, Debabrata Mohapatra, 
Hong Wang, Greg Taylor, Devang Jariwala, Vijay Pitchumani, Patrick Morrow, Clair Webb, 
Paul Fischer, and Sung Kyu Lim, IEEE Custom Integrated Circuits Conference, September 
2013. 

“A Novel Digital Loop Filter Architecture for Bang-Bang ADPLL”, Moataz Abdelfattah, Maged 
Ghoneima, Yehea I Ismail, Amr Lotfy, Mohamed Abdel-moneum, Nasser A. Kurd, Greg 
Taylor, International System on Chip Conference, September 2012. 

“Modeling the Response of Bang-Bang Digital PLLs to Phase Error Perturbations”, Moataz 
Abdelfattah, Maged Ghoneima, Yehea I Ismail, Amr Lotfy, Mohamed Abdelsalem, Mohamed 
Abdel-moneum, Nasser A. Kurd, Greg Taylor, IEEE Custom Integrated Circuits Conference, 
September 2012.  

“The Next Decade of Computing”, Greg Taylor, Theory and Applications of Computational 
Chemistry, September 2012. 

“Digital Randomness”, Greg Taylor and George Cox, IEEE Spectrum, September 2011. 

“Analog Mixed Signal Design: The Technology Scaling Rate Limiter”, Greg Taylor, Frontiers 
in Analog CAD, July 2011. 

“SiP, SOC, and TSV: Issues in Getting from Technologies to Systems”, Greg Taylor, GIT 3D 
System Workshop, June 2011.  

“HVM Performance Validation and DFM Techniques used in a 32nm CMOS Thermal Sensor 
System”, D. Duarte, P. Zepeda, S. Hsu, A. Maheshwari and G. Taylor, IEEE Sensors, 
November 2010. 

“A Wide Dynamic Range Self-Biased Fully Differential Operational Amplifier for Micro 
Mechanical Sensors and Actuators Circuitry”, Mohamed Abdel-moneum, David Duarte, 
Greg Taylor, IEEE Sensors, November 2010. 

“HVM Performance Validation and DFM Techniques used in a 32nm CMOS Thermal Sensor 
System”, D. Duarte, P. Zepeda, S. Hsu, A. Maheshwari and G. Taylor, IEEE Custom 
Integrated Circuits Conference, September 2010. 

“2.4GHz 7mW All-Digital PVT-Variation Tolerant True Random Number Generator in 45nm 
CMOS”, S. Srinivasan, S. Mathew, R. Ramanarayanan, F. Sheikh, M. Anders, H. Kaul, V. 
Erraguntla, R. Krishnamurthy, G. Taylor, VLSI Circuit Symposium, June 2010. 

 “A 1.05 V 1.6 mW, 0.45 °C 3  Resolution SD Based Temperature Sensor With Parasitic 
Resistance Compensation in 32 nm Digital CMOS Process”, Hasnain Lakdawala, Y. William 
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Li, Arijit Raychowdhury, Greg Taylor, and Krishnamurthy Soumyanath, IEEE Journal of Solid 
State Circuits, December 2009, pp. 3621-3630. 

“A 1.05 V 1.6 mW, 0.45 °C 3  Resolution SD Based Temperature Sensor With Parasitic 
Resistance Compensation in 32 nm Digital CMOS Process”, Hasnain Lakdawala, Y. William 
Li, Arijit Raychowdhury, Greg Taylor, and Krishnamurthy Soumyanath, International Solid 
State Circuits Conference, February 2009. 

“Managing Process Variation in Intel’s 45nm CMOS Technology”, Kelin Kuhn, Chris Kenyon, 
Avner Kornfeld, Mark Liu, Atul Maheshwari, Wei-Kai Shih, Sam Sivakumar, Greg Taylor, 
Peter VanDerVoorn, Keith Zawadski, Intel Technology Journal, June 2008, pp. 93-110. 

“A Band-Limited Active Damping Circuit With 13 dB Power Supply Resonance Reduction”, 
Jianping Xu, Zuoguo Wu, Peter Hazucha, Paolo Aseron, Mingwei Huang, Fabrice Paillet, 
Gerhard Schrom, James Tschanz, Vivek De, Tanay Karnik, Greg Taylor, IEEE Journal of Solid 
State Circuits, January 2008, pp. 61-68. 

“On-Die Supply-Resonance Suppression Using Band-Limited Active Damping”, Jianping Xu, 
Peter Hazucha, Mingwei Huang, Paolo Aseron, Fabrice Paillet, Gerhard Schrom, James 
Tschanz, Cangsang Zhao, Vivek De, Tanay Karnik, Greg Taylor, International Solid State 
Circuits Conference, February 2007.  

“Designing for Low Power”, Tawfik Rahal-Arabi, Ali Muhtaroglu, and Greg Taylor, Electrical 
Performance of Electronic Packaging, October 2006. 

“The Impact of Leakage to the Power Supply Impedance of a Microprocessor”, Ananda 
Sarangi, Greg Taylor, Signal Propagation on Interconnects, May 2006, pp. 43-46. 

“Enhancing Microprocessor Immunity to Power Supply Noise with Clock/Data 
Compensation”, Keng L Wong, Tawfik Rahal-Arabi, Matthew Ma, Greg Taylor, IEEE Journal 
of Solid State Circuit Design, April 2006, pp. 749-758. 

“Reducing the Impact of Power Supply Noise on Microprocessor Performance”, T. Rahal-
Arabi, K.L. Wong, M. Ma, J. Barkatullah, G. Taylor, Electrical Performance of Electronic 
Packaging, October 2005, pp. 307-310. 

“Design and Validation of a Power Supply Noise Reduction Technique”, Gang Ji, Tawfik R 
Arabi, Greg Taylor, IEEE Transactions on Advanced Packaging, August 2005, pp. 445-448. 

“Enhancing Microprocessor Immunity to Power Supply Noise with Clock/Data 
Compensation”, Tawfik Rahal-Arabi, Greg Taylor, Javed Barkatullah, Keng L Wong, Matthew 
Ma, 2005 Symposium on VLSI Circuits, June 2005, pp. 16-19. 

“Impact of On-Die Decoupling on the Core and IO Supplies of High Performance 
Microprocessors”, Tawfik Rahal-Arabi, Gang Ji, Greg Taylor, Signal Propagation on 
Interconnects, May 2005, pp. 31-34. 

“I/O Self-Leakage Test”, Ali Muhtaroglu, Benoit Provost, Tawfik Rahal-Arabi, Greg Taylor, 
International Test Conference, October 2004, pp. 903-906. 

“Computational Electromagnetics for High-Frequency IC Design”, Dan Liao, Changhong Dai, 
Shiuh-Wuu Lee, Tawfik Rahal-Arabi, Greg Taylor, Antennas and Propagation Society 
Symposium, Jun 2004, pp. 3317-3320. 

“Development and Validation of an Electromagnetic Distributed Power Grid Model for High 
Frequency Microprocessors”, Tawfik Rahal-Arabi, Gang Ji, Matthew Ma, Ali Muhtaroglu, Greg 
Taylor, 2004 Symposium on VLSI Circuits, June 2004, pp. 110-113. 

“Dampening High Frequency Noise in High Performance Microprocessor Packaging”, Tawfik 
Rahal-Arabi, Gang Ji, Greg Taylor, Signal Propagation on Interconnects, May 2005, pp. 53-
56. 

“On-Die Droop Detector for Analog Sensing of Power Supply Noise”, Ali Muhtaroglu, Greg 
Taylor, Tawfik Rahal-Arabi, IEEE Journal of Solid State Circuit Design, April 2004, pp. 651-
660. 
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“Maintaining Microprocessor Compatibility across Process Generations”, Ananda Sarangi, 
Sean R. Babcock, Jeff R. Jones, Gregory F. Taylor, Electrical Performance of Electronic 
Packaging, October 2003. 

“Design and Validation of a Power Supply Noise Reduction Technique”, Gang Ji, Tawfik 
Arabi, Greg Taylor, Electrical Performance of Electronic Packaging, October 2003, pp. 137-
140. 

“On-Die Droop Detector for Analog Sensing of Power Supply Noise”, Ali Muhtaroglu, Greg 
Taylor, Tawfik Rahal-Arabi, Kent Callahan, 2003 Symposium on VLSI Circuits, June 2003, 
pp. 193-196. 

“A Design Methodology for The I/O Power Supply of Next Generation Packaging”, Gang Ji, 
Tawfik Arabi, Greg Taylor, Mark Beiley, Electrical Performance of Electronic Packaging, 
October 2002, pp. 253-256. 

“Design and Validation of the Core and IOs Decoupling of the Pentium® III and Pentium® 4 
Processors”, Tawfik Rahal-Arabi, Greg Taylor, Matthew Ma, Jeff Jones and Clair Webb, 
Electrical Performance of Electronic Packaging, October 2002, pp. 249-252. 

“Power Level Management in an IA32 Microprocessor”, Ananda Sarangi, Gregory F. Taylor, 
Rachael J. Parker, Edward P. Osburn, Patrick J. Ott, Electrical Performance of Electronic 
Packaging, October 2002, pp. 235-238. 

“Design & Validation of the Pentium® III and Pentium® 4 Processors Power Delivery”, 
Tawfik Rahal-Arabi, Greg Taylor, Matthew Ma, and Clair Webb, 2002 Symposium on VLSI 
Circuits, June 2002, pp. 220-223. 

“An Approach to Measuring the Power Supply Impedance of Microprocessors”, Greg Taylor, 
Craig Deutschle, Tawfik Arabi, Brian Owens, Electrical Performance of Electronic Packaging, 
October 2001, pp. 211-214. 

“Design and Performance Evaluation of Pentium® III Microprocessor Packaging”, Ananda 
Sarangi, Gang Ji, Tawfik Arabi, Gregory F. Taylor, Electrical Performance of Electronic 
Packaging, October 2001, pp. 291-294. 

“A JTAG Based AC Leakage Self Test”, Tawfik Rahal-Arabi, Greg Taylor, 2001 Symposium on 
VLSI Circuits, June 2001, pp. 205-206. 

“On-die Clock Jitter Detector for High Speed Microprocessors”, Ravi Kuppuswamy, Kent 
Callahan, Keng Wong, Dan Ratchen, Greg Taylor, 2001 Symposium on VLSI Circuits, June 
2001, pp. 187-190. 

“High Performance Package Designs for a 1 GHz Microprocessor”, Altaf Hasan, Ananda 
Sarangi, Christopher S Baldwin, Robert L Sankman, Gregory F Taylor, Electronic 
Components and Technology Conference, August 2000, pp. 1178-1184. 

“Reliability and Performance Tradeoffs in the Design of On-Chip Power Delivery and 
Interconnects”, Greg Taylor, Tawfik Arabi, Hans Greub, Richard Muyshondt, Alicia Manthe, 
and Payman Aminzadeh, Electrical Performance of Electronic Packaging, October 1999, pp. 
49-52. 

“Modeling, Simulation, and Design Methodology of the Interconnect and Packaging of an 
Ultra-High Speed Source Synchronous Bus”, Tawfik Arabi, Jeff Jones, Greg Taylor, and Dave 
Riendeau, Electrical Performance of Electronic Packaging, October 1998, pp. 8-11. 

“A 2MB, 3.6GB/s Back-side Bus Cache for an IA32 450 MHz Microprocessor”, Greg Taylor, 
Tawfik Arabi, Ken Hose, Jeff Jones, Songmin Kim, Ravi Kuppuswamy, Randy Mooney, Jack 
Price, Ananda Sarangi, 2001 Symposium on VLSI Circuits, June 1998, pp. 184-185. 

“Power-On Contention Elimination”, Greg Taylor, Keng Wong, 1996 Symposium on VLSI 
Circuits, June 1996, pp. 22-23. 

“Microprocessor Clock Distribution”, Greg Taylor, George Geannopoulos, Electrical 
Performance of Electronic Packaging, October 1996, pp. 29. 
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“High Fan-in Circuit Design”, Lawrence T. Clark and Gregory F. Taylor, IEEE Journal of Solid 
State Circuit Design, January 1996, pp. 91-96. 

“High Fan-in Circuit Design”, Lawrence T. Clark and Gregory F. Taylor, Bipolar Circuits and 
Technology Meeting, October 1994, pp. 27-32. 

“Building the world's fastest floating point processor”, G. Sanguinetti, G. Taylor, and D. 
Clinkenbeard, ASIC Technology & News, January 1991, pp. 12-13. 

“An Approach to 150K Gate Low Power ECL Cell Based Integrated Circuits”, G. Taylor, G. 
Sanguinetti, and R Lane, International Conference on Computer Design, September 1990, 
pp. 263-268. 

“A 100 MHz Floating Point/Integer Processor”, Greg Taylor, Hot Chips, August 1990. 

“A 100 MHz Floating Point/Integer Processor”, Greg Taylor, Alex Rekow, Jory Radke, Greg 
Thompson, Custom Integrated Circuits Conference, May 1990, pp. 24.5.1-4. 

“An Architecture for a Video Rate Two-Dimensional Fast Fourier Transform Processor”, G. F. 
Taylor, R. H. Steinvorth, and J. F. McDonald, IEEE Transactions on Computers, September 
1988. 

“A Sub 10 ns Bipolar 64 Bit Integer/Floating Point Processor Implemented on Two Circuits”, 
Bob Elkind, Jay Lessert, Jim Peterson, and Greg Taylor, Bipolar Circuits and Technology 
Meeting, September 1987, pp. 101-104. 

“ECL gains ground in battle against CMOS”, Bob Leibowitz and Greg Taylor, Computer 
Design, April 1987, pp. 91-95. 

“Wafer Scale Integration Using Discretionary Microtransmission Line Interconnections”, B. J. 
Donlan, G. F. Taylor, R. H. Steinvorth, A. S. Bergendahl, J. F. McDonald, chapter 2.3 of 
Wafer Scale Integration, edited by Chris Jesshope and Will Moore, Adam Hilger, Boston, © 
1996, pp. 31-45. 

“Thick Film Stripline Micro Transmission Line Interconnections for Wafer Scale Integration”, 
A. S. Bergendahl, J. F. McDonald, R. H. Steinvorth, G. F. Taylor, VLSI Science and 
Technology/1985, pp. 175-184. 

“Wafer Scale Integration of a Video Rate Fuzzy Golay Processor”, R. H. Steinvorth, G. F. 
Taylor, J. F. McDonald, A. S. Bergendahl, International Conference on Computer Design, 
October 1985, pp. 672-677. 

“Fabrication and Performance Considerations for Gallium Arsenide Wafer Scale Integration”, 
J. F. McDonald, R. H. Steinvorth, A. S. Bergendahl, G. F. Taylor, International Conference on 
Computer Design, October 1985, pp. 400-405. 

“An Architecture for a Video Rate Fuzzy Golay Processor”, R. H. Steinvorth, G. F. Taylor, J. 
F. McDonald, T. Hunter, International Conference on Parallel Processing, 1985. 

“A Thick Film Lift-Off Technique for High Frequency Interconnection in Wafer Scale 
Integration”, A. S. Bergendahl, B. J. Donlan, J. F. McDonald, R. H. Steinvorth, G. F. Taylor, 
VLSI Multilevel Interconnect Conference, 1985. 

“Thick Film Stripline Micro Transmission Line Interconnections for Wafer Scale Integration”, 
A. S. Bergendahl, J. F. McDonald, R. H. Steinvorth, G. F. Taylor, Electrochemical Society 
Spring Meeting, May 1985, pp. 311-312. 

“The Wafer Transmission Module - Wafer Scale Integration Packaging”, G. F. Taylor, Lt. B. J. 
Donlan, J. F. McDonald, A. S. Bergendahl, R. H. Steinvorth, Custom Integrated Circuits 
Conference, May 1985, pp. 55-58. 

“Computer-Aided Design and Fabrication for Wafer Scale Integration”, Lt. B. J. Donlan, J. F. 
McDonald, G. F. Taylor, R. H. Steinvorth, A. S. Bergendahl, VLSI Design magazine, April 
1985. 
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“An Architecture for a Wafer Scale Integration Video Rate Two Dimensional Fast Fourier 
Transform Processor”, G. F. Taylor, R. H. Steinvorth, J. F. McDonald, International 
Conference on Computer Design, October 1984, pp. 623-628. 
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TPS7A20 300-mA, Ultra-Low-Noise, Low-IQ, High PSRR LDO
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PACKAGE OUTLINE

C
0.35 MAX

0.13
0.07

0.35

TYP

0.35

TYP

4X
0.20
0.16

B E A

D

4226216/A 09/2020

D: Max = 0.636 mm, Min = 0.596 mm

DSBGA - 0.35 mm max heightYCJ0004-C02
DIE SIZE BALL GRID ARRAY

E: Max = 0.636 mm, Min = 0.596 mm

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.

BALL A1
CORNER
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1 2

0.015 C A B
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B

SCALE  15.000
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EXAMPLE BOARD LAYOUT

0.0375 MIN0.0375 MAX

4X ( 0.18)

(0.35) TYP

(0.35) TYP

( 0.18)
SOLDER MASK
OPENING

( 0.18)
METAL

4226216/A 09/2020

DSBGA - 0.35 mm max heightYCJ0004-C02
DIE SIZE BALL GRID ARRAY

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).

SOLDER MASK DETAILS
NOT TO SCALE

SYMM

SYMM

1 2

A

B

EXPOSED METAL SHOWN
LAND PATTERN EXAMPLE

SCALE: 50X

NON-SOLDER MASK
DEFINED

EXPOSED
METAL

SOLDER MASK
OPENING

SOLDER MASK
DEFINED

(PREFERRED)

METAL UNDER
SOLDER MASK

EXPOSED
METAL
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EXAMPLE STENCIL DESIGN

(0.39) TYP

(0.39) TYP

4X ( 0.21) (R0.05) TYP

4226216/A 09/2020

DSBGA - 0.35 mm max heightYCJ0004-C02
DIE SIZE BALL GRID ARRAY

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.

SYMM

SYMM

1 2

A

B

BASED ON 0.075 mm THICK STENCIL
SOLDER PASTE EXAMPLE

SCALE: 50X

METAL
TYP
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PACKAGE OUTLINE

C

0.35

0.35

4X
0.20
0.16

0.33 MAX

0.13
0.07

0.175

0.175

B E

A

D

DSBGA - 0.33mm MAX HEIGHTYCK0004-C01
DIE SIZE BALL GRID ARRAY

4228575/A 03/2022

D: Max = 0.636 mm, Min = 0.596 mm

E: Max = 0.636 mm, Min = 0.596 mm

NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing per
ASME Y14.5M.

2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT

(0.35)

(0.35)

0.0375 MAX
0.0375 MIN

(0.175)

(0.175)

4X ( 0.18)

SOLDERMASK
OPENING

( 0.18)
METAL

( 0.18)
SOLDERMASK
OPENING

METAL UNDER
SOLDER MASK

DSBGA - 0.33mm MAX HEIGHTYCK0004-C01
DIE SIZE BALL GRID ARRAY

4228575/A 03/2022

SYMM

SYMM

21

B

A

EXPOSED METAL SHOWN
LAND PATTERN EXAMPLE

SCALE:60X

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
Refer to Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).

SOLDERMASK DETAILS
NOT TO SCALE

NON SOLDERMASK
DEFINED

EXPOSED
METAL

SOLDERMASK
DEFINED

(PREFERRED)

EXPOSED
METAL
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EXAMPLE STENCIL DESIGN

METAL
TYP

4X
( 0.21)

(R0.05)
TYP

(0.195)

(0.39)

(0.39)

(0.195)

DSBGA - 0.33mm MAX HEIGHTYCK0004-C01
DIE SIZE BALL GRID ARRAY

4228575/A 03/2022

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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1 2

BASED ON 0.075 mm THICK STENCIL
SOLDERPASTE EXAMPLE

SCALE:80X
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PACKAGE OPTION ADDENDUM

www.ti.com 4-Aug-2023

PACKAGING INFORMATION

Orderable Device Status
(1)

Package Type Package
Drawing

Pins Package
Qty

Eco Plan
(2)

Lead finish/
Ball material

(6)

MSL Peak Temp
(3)

Op Temp (°C) Device Marking
(4/5)

Samples

PTPS7A2025PDQNR ACTIVE X2SON DQN 4 3000 TBD Call TI Call TI -40 to 125 Samples

PTPS7A2045PDQNR ACTIVE X2SON DQN 4 3000 TBD Call TI Call TI -40 to 125 Samples

TPS7A2009PDBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 2GBF Samples

TPS7A2009PDQNR ACTIVE X2SON DQN 4 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 KT Samples

TPS7A20105PDQNR ACTIVE X2SON DQN 4 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 KS Samples

TPS7A2011PYCKR ACTIVE DSBGA YCK 4 12000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 Q Samples

TPS7A2012PDBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 2ATF Samples

TPS7A2012PDQNR ACTIVE X2SON DQN 4 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 JC Samples

TPS7A2012PYCJR ACTIVE DSBGA YCJ 4 12000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 M Samples

TPS7A2015PDBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 2DTF Samples

TPS7A2015PDQNR ACTIVE X2SON DQN 4 3000 RoHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 125 JD Samples

TPS7A201825PDQNR ACTIVE X2SON DQN 4 3000 RoHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 125 IQ Samples

TPS7A20185PDBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 2CBF Samples

TPS7A20185PDQNR ACTIVE X2SON DQN 4 3000 RoHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 125 JE Samples

TPS7A20185PYCKR ACTIVE DSBGA YCK 4 12000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 T Samples

TPS7A2018PDBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 2AUF Samples

TPS7A2018PDQNR ACTIVE X2SON DQN 4 3000 RoHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 125 JF Samples

TPS7A2018PDQNRM3 ACTIVE X2SON DQN 4 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 JF Samples

TPS7A2018PYCKR ACTIVE DSBGA YCK 4 12000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 D Samples

TPS7A2020PYCKR ACTIVE DSBGA YCK 4 12000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 S Samples
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Orderable Device Status
(1)

Package Type Package
Drawing

Pins Package
Qty

Eco Plan
(2)

Lead finish/
Ball material

(6)

MSL Peak Temp
(3)

Op Temp (°C) Device Marking
(4/5)

Samples

TPS7A2022PYCKR ACTIVE DSBGA YCK 4 12000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 K Samples

TPS7A2024PDBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 2CCF Samples

TPS7A2025PDBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 2AVF Samples

TPS7A2025PDQNR ACTIVE X2SON DQN 4 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 JG Samples

TPS7A2025PYCJR ACTIVE DSBGA YCJ 4 12000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 L Samples

TPS7A2027PDQNR ACTIVE X2SON DQN 4 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 KO Samples

TPS7A2027PYCJR ACTIVE DSBGA YCJ 4 12000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 N Samples

TPS7A20285PDBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 2GCF Samples

TPS7A20285PDQNR ACTIVE X2SON DQN 4 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 KN Samples

TPS7A20285PYCKR ACTIVE DSBGA YCK 4 12000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 P Samples

TPS7A2028PDBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 2AWF Samples

TPS7A2028PDQNR ACTIVE X2SON DQN 4 3000 RoHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 125 JH Samples

TPS7A2028PDQNRM3 ACTIVE X2SON DQN 4 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 JH Samples

TPS7A2028PYCJR ACTIVE DSBGA YCJ 4 12000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 E Samples

TPS7A2028PYCKR ACTIVE DSBGA YCK 4 12000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 E Samples

TPS7A2029PDQNR ACTIVE X2SON DQN 4 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 JI Samples

TPS7A2030PDBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 2AXF Samples

TPS7A2030PDQNR ACTIVE X2SON DQN 4 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 JJ Samples

TPS7A2031PDBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 2GDF Samples

TPS7A2032PDBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 2GEF Samples

TPS7A2033PDBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 2AZF Samples
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Orderable Device Status
(1)

Package Type Package
Drawing

Pins Package
Qty

Eco Plan
(2)

Lead finish/
Ball material

(6)

MSL Peak Temp
(3)

Op Temp (°C) Device Marking
(4/5)

Samples

TPS7A2033PDQNR ACTIVE X2SON DQN 4 3000 RoHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 125 JA Samples

TPS7A2033PDQNRM3 ACTIVE X2SON DQN 4 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 JA Samples

TPS7A2033PYCJR ACTIVE DSBGA YCJ 4 12000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 O Samples

TPS7A2036PDBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 2GIF Samples

TPS7A2036PDQNR ACTIVE X2SON DQN 4 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 KP Samples

TPS7A2040PDQNR ACTIVE X2SON DQN 4 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 KQ Samples

TPS7A2042PDBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 2GFF Samples

TPS7A2042PDQNR ACTIVE X2SON DQN 4 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 KV Samples

TPS7A2045PDBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 2GGF Samples

TPS7A2045PDQNR ACTIVE X2SON DQN 4 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 JB Samples

TPS7A2050PDBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 2B1F Samples

TPS7A2050PDQNR ACTIVE X2SON DQN 4 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 KR Samples

TPS7A2050PDQNRM3 ACTIVE X2SON DQN 4 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 KR Samples

TPS7A2050PYCKR ACTIVE DSBGA YCK 4 12000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 H Samples

TPS7A2055PDBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 2GHF Samples

(1) The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.
LIFEBUY: TI 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 TI 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: TI has discontinued the production of the device.

(2) RoHS: TI 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. TI may
reference these types of products as "Pb-Free".
RoHS Exempt: TI defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.
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Green: TI 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.

(3) MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

(4) There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

(5) 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.

(6) Lead 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 TI's knowledge and belief as of the date that it is provided. TI 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. TI 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.
TI and TI 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 TI part(s) at issue in this document sold by TI to Customer on an annual basis.
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TAPE AND REEL INFORMATION

Reel Width (W1)

REEL DIMENSIONS

A0
B0
K0
W

Dimension designed to accommodate the component length
Dimension designed to accommodate the component thickness
Overall width of the carrier tape
Pitch between successive cavity centers

Dimension designed to accommodate the component width

TAPE DIMENSIONS
K0  P1

B0 W

A0Cavity

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

Pocket Quadrants

Sprocket Holes

Q1 Q1Q2 Q2

Q3 Q3Q4 Q4 User Direction of Feed

P1

Reel
Diameter

*All dimensions are nominal

Device Package
Type

Package
Drawing

Pins SPQ Reel
Diameter

(mm)

Reel
Width

W1 (mm)

A0
(mm)

B0
(mm)

K0
(mm)

P1
(mm)

W
(mm)

Pin1
Quadrant

TPS7A2009PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS7A2009PDQNR X2SON DQN 4 3000 180.0 9.5 1.16 1.16 0.5 4.0 8.0 Q2

TPS7A20105PDQNR X2SON DQN 4 3000 180.0 9.5 1.16 1.16 0.5 4.0 8.0 Q2
TPS7A2011PYCKR DSBGA YCK 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1
TPS7A2011PYCKR DSBGA YCK 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1
TPS7A2012PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS7A2012PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS7A2012PDQNR X2SON DQN 4 3000 180.0 9.5 1.16 1.16 0.5 4.0 8.0 Q2
TPS7A2012PYCJR DSBGA YCJ 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1
TPS7A2012PYCJR DSBGA YCJ 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1
TPS7A2015PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS7A2015PDQNR X2SON DQN 4 3000 180.0 9.5 1.16 1.16 0.5 4.0 8.0 Q2
TPS7A2015PDQNR X2SON DQN 4 3000 178.0 8.4 1.13 1.13 0.53 4.0 8.0 Q2

TPS7A201825PDQNR X2SON DQN 4 3000 180.0 9.5 1.16 1.16 0.5 4.0 8.0 Q2
TPS7A201825PDQNR X2SON DQN 4 3000 178.0 8.4 1.13 1.13 0.53 4.0 8.0 Q2
TPS7A20185PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
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Device Package
Type

Package
Drawing

Pins SPQ Reel
Diameter

(mm)

Reel
Width

W1 (mm)

A0
(mm)

B0
(mm)

K0
(mm)

P1
(mm)

W
(mm)

Pin1
Quadrant

TPS7A20185PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS7A20185PDQNR X2SON DQN 4 3000 180.0 9.5 1.16 1.16 0.5 4.0 8.0 Q2
TPS7A20185PDQNR X2SON DQN 4 3000 178.0 8.4 1.13 1.13 0.53 4.0 8.0 Q2
TPS7A20185PYCKR DSBGA YCK 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1
TPS7A2018PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS7A2018PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS7A2018PDQNR X2SON DQN 4 3000 178.0 8.4 1.13 1.13 0.53 4.0 8.0 Q2
TPS7A2018PDQNR X2SON DQN 4 3000 180.0 9.5 1.16 1.16 0.5 4.0 8.0 Q2

TPS7A2018PDQNRM3 X2SON DQN 4 3000 180.0 8.4 1.16 1.16 0.5 4.0 8.0 Q2
TPS7A2018PYCKR DSBGA YCK 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1
TPS7A2018PYCKR DSBGA YCK 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1
TPS7A2020PYCKR DSBGA YCK 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1
TPS7A2020PYCKR DSBGA YCK 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1
TPS7A2022PYCKR DSBGA YCK 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1
TPS7A2022PYCKR DSBGA YCK 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1
TPS7A2024PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS7A2024PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS7A2025PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS7A2025PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS7A2025PDQNR X2SON DQN 4 3000 180.0 9.5 1.16 1.16 0.5 4.0 8.0 Q2
TPS7A2025PYCJR DSBGA YCJ 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1
TPS7A2025PYCJR DSBGA YCJ 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1
TPS7A2027PDQNR X2SON DQN 4 3000 180.0 9.5 1.16 1.16 0.5 4.0 8.0 Q2
TPS7A2027PYCJR DSBGA YCJ 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1
TPS7A2027PYCJR DSBGA YCJ 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1

TPS7A20285PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS7A20285PDQNR X2SON DQN 4 3000 180.0 9.5 1.16 1.16 0.5 4.0 8.0 Q2
TPS7A20285PYCKR DSBGA YCK 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1
TPS7A2028PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS7A2028PDQNR X2SON DQN 4 3000 178.0 8.4 1.13 1.13 0.53 4.0 8.0 Q2
TPS7A2028PDQNR X2SON DQN 4 3000 180.0 9.5 1.16 1.16 0.5 4.0 8.0 Q2

TPS7A2028PDQNRM3 X2SON DQN 4 3000 180.0 8.4 1.16 1.16 0.5 4.0 8.0 Q2
TPS7A2028PYCJR DSBGA YCJ 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1
TPS7A2028PYCJR DSBGA YCJ 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1
TPS7A2028PYCKR DSBGA YCK 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1
TPS7A2028PYCKR DSBGA YCK 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1
TPS7A2029PDQNR X2SON DQN 4 3000 180.0 9.5 1.16 1.16 0.5 4.0 8.0 Q2
TPS7A2030PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS7A2030PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS7A2030PDQNR X2SON DQN 4 3000 180.0 9.5 1.16 1.16 0.5 4.0 8.0 Q2
TPS7A2031PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
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Device Package
Type

Package
Drawing

Pins SPQ Reel
Diameter

(mm)

Reel
Width

W1 (mm)

A0
(mm)

B0
(mm)

K0
(mm)

P1
(mm)

W
(mm)

Pin1
Quadrant

TPS7A2031PDBVR SOT-23 DBV 5 3000 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
TPS7A2032PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS7A2032PDBVR SOT-23 DBV 5 3000 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
TPS7A2033PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS7A2033PDQNR X2SON DQN 4 3000 178.0 8.4 1.13 1.13 0.53 4.0 8.0 Q2
TPS7A2033PDQNR X2SON DQN 4 3000 180.0 9.5 1.16 1.16 0.5 4.0 8.0 Q2

TPS7A2033PDQNRM3 X2SON DQN 4 3000 180.0 8.4 1.16 1.16 0.5 4.0 8.0 Q2
TPS7A2033PYCJR DSBGA YCJ 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1
TPS7A2033PYCJR DSBGA YCJ 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1
TPS7A2036PDBVR SOT-23 DBV 5 3000 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
TPS7A2036PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS7A2036PDQNR X2SON DQN 4 3000 180.0 9.5 1.16 1.16 0.5 4.0 8.0 Q2
TPS7A2040PDQNR X2SON DQN 4 3000 180.0 9.5 1.16 1.16 0.5 4.0 8.0 Q2
TPS7A2042PDBVR SOT-23 DBV 5 3000 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
TPS7A2042PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS7A2042PDQNR X2SON DQN 4 3000 180.0 9.5 1.16 1.16 0.5 4.0 8.0 Q2
TPS7A2045PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS7A2045PDQNR X2SON DQN 4 3000 180.0 9.5 1.16 1.16 0.5 4.0 8.0 Q2
TPS7A2050PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS7A2050PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS7A2050PDQNR X2SON DQN 4 3000 180.0 9.5 1.16 1.16 0.5 4.0 8.0 Q2

TPS7A2050PDQNRM3 X2SON DQN 4 3000 180.0 8.4 1.16 1.16 0.5 4.0 8.0 Q2
TPS7A2050PYCKR DSBGA YCK 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1
TPS7A2050PYCKR DSBGA YCK 4 12000 180.0 8.4 0.71 0.71 0.42 2.0 8.0 Q1
TPS7A2055PDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TPS7A2055PDBVR SOT-23 DBV 5 3000 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3
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TAPE AND REEL BOX DIMENSIONS

Width (mm)

W L

H

*All dimensions are nominal

Device Package Type Package Drawing Pins SPQ Length (mm) Width (mm) Height (mm)

TPS7A2009PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A2009PDQNR X2SON DQN 4 3000 184.0 184.0 19.0
TPS7A20105PDQNR X2SON DQN 4 3000 184.0 184.0 19.0
TPS7A2011PYCKR DSBGA YCK 4 12000 182.0 182.0 20.0
TPS7A2011PYCKR DSBGA YCK 4 12000 182.0 182.0 20.0
TPS7A2012PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A2012PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A2012PDQNR X2SON DQN 4 3000 184.0 184.0 19.0
TPS7A2012PYCJR DSBGA YCJ 4 12000 182.0 182.0 20.0
TPS7A2012PYCJR DSBGA YCJ 4 12000 210.0 185.0 35.0
TPS7A2015PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A2015PDQNR X2SON DQN 4 3000 184.0 184.0 19.0
TPS7A2015PDQNR X2SON DQN 4 3000 205.0 200.0 33.0

TPS7A201825PDQNR X2SON DQN 4 3000 184.0 184.0 19.0
TPS7A201825PDQNR X2SON DQN 4 3000 205.0 200.0 33.0
TPS7A20185PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A20185PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A20185PDQNR X2SON DQN 4 3000 184.0 184.0 19.0
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Device Package Type Package Drawing Pins SPQ Length (mm) Width (mm) Height (mm)

TPS7A20185PDQNR X2SON DQN 4 3000 205.0 200.0 33.0
TPS7A20185PYCKR DSBGA YCK 4 12000 182.0 182.0 20.0
TPS7A2018PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A2018PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A2018PDQNR X2SON DQN 4 3000 205.0 200.0 33.0
TPS7A2018PDQNR X2SON DQN 4 3000 184.0 184.0 19.0

TPS7A2018PDQNRM3 X2SON DQN 4 3000 210.0 185.0 35.0
TPS7A2018PYCKR DSBGA YCK 4 12000 182.0 182.0 20.0
TPS7A2018PYCKR DSBGA YCK 4 12000 182.0 182.0 20.0
TPS7A2020PYCKR DSBGA YCK 4 12000 182.0 182.0 20.0
TPS7A2020PYCKR DSBGA YCK 4 12000 182.0 182.0 20.0
TPS7A2022PYCKR DSBGA YCK 4 12000 182.0 182.0 20.0
TPS7A2022PYCKR DSBGA YCK 4 12000 182.0 182.0 20.0
TPS7A2024PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A2024PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A2025PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A2025PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A2025PDQNR X2SON DQN 4 3000 184.0 184.0 19.0
TPS7A2025PYCJR DSBGA YCJ 4 12000 182.0 182.0 20.0
TPS7A2025PYCJR DSBGA YCJ 4 12000 210.0 185.0 35.0
TPS7A2027PDQNR X2SON DQN 4 3000 184.0 184.0 19.0
TPS7A2027PYCJR DSBGA YCJ 4 12000 210.0 185.0 35.0
TPS7A2027PYCJR DSBGA YCJ 4 12000 182.0 182.0 20.0

TPS7A20285PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A20285PDQNR X2SON DQN 4 3000 184.0 184.0 19.0
TPS7A20285PYCKR DSBGA YCK 4 12000 182.0 182.0 20.0
TPS7A2028PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A2028PDQNR X2SON DQN 4 3000 205.0 200.0 33.0
TPS7A2028PDQNR X2SON DQN 4 3000 184.0 184.0 19.0

TPS7A2028PDQNRM3 X2SON DQN 4 3000 210.0 185.0 35.0
TPS7A2028PYCJR DSBGA YCJ 4 12000 182.0 182.0 20.0
TPS7A2028PYCJR DSBGA YCJ 4 12000 210.0 185.0 35.0
TPS7A2028PYCKR DSBGA YCK 4 12000 182.0 182.0 20.0
TPS7A2028PYCKR DSBGA YCK 4 12000 182.0 182.0 20.0
TPS7A2029PDQNR X2SON DQN 4 3000 184.0 184.0 19.0
TPS7A2030PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A2030PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A2030PDQNR X2SON DQN 4 3000 184.0 184.0 19.0
TPS7A2031PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A2031PDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TPS7A2032PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A2032PDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TPS7A2033PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
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Device Package Type Package Drawing Pins SPQ Length (mm) Width (mm) Height (mm)

TPS7A2033PDQNR X2SON DQN 4 3000 205.0 200.0 33.0
TPS7A2033PDQNR X2SON DQN 4 3000 184.0 184.0 19.0

TPS7A2033PDQNRM3 X2SON DQN 4 3000 210.0 185.0 35.0
TPS7A2033PYCJR DSBGA YCJ 4 12000 210.0 185.0 35.0
TPS7A2033PYCJR DSBGA YCJ 4 12000 182.0 182.0 20.0
TPS7A2036PDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TPS7A2036PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A2036PDQNR X2SON DQN 4 3000 184.0 184.0 19.0
TPS7A2040PDQNR X2SON DQN 4 3000 184.0 184.0 19.0
TPS7A2042PDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
TPS7A2042PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A2042PDQNR X2SON DQN 4 3000 184.0 184.0 19.0
TPS7A2045PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A2045PDQNR X2SON DQN 4 3000 184.0 184.0 19.0
TPS7A2050PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A2050PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A2050PDQNR X2SON DQN 4 3000 184.0 184.0 19.0

TPS7A2050PDQNRM3 X2SON DQN 4 3000 210.0 185.0 35.0
TPS7A2050PYCKR DSBGA YCK 4 12000 182.0 182.0 20.0
TPS7A2050PYCKR DSBGA YCK 4 12000 182.0 182.0 20.0
TPS7A2055PDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TPS7A2055PDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
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PACKAGE OUTLINE
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SOT-23 - 1.45 mm max heightDBV0005A
SMALL OUTLINE TRANSISTOR

4214839/H   09/2023

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. Refernce JEDEC MO-178.
4. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
    exceed 0.25 mm per side.
5. Support pin may differ or may not be present.

ALTERNATIVE PACKAGE SINGULATION VIEW

0.2 C A B

1

3
4

5

2

INDEX AREA
PIN 1

 NOTE 5

GAGE PLANE

SEATING PLANE

0.1 C

SCALE  4.000
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EXAMPLE BOARD LAYOUT

0.07 MAX
ARROUND

0.07 MIN
ARROUND

5X (1.1)

5X (0.6)

(2.6)

(1.9)

2X (0.95)

(R0.05) TYP

4214839/H   09/2023

SOT-23 - 1.45 mm max heightDBV0005A
SMALL OUTLINE TRANSISTOR

NOTES: (continued)

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

SYMM

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE:15X

PKG

1

3 4

5

2

SOLDER MASK
OPENINGMETAL UNDER

SOLDER MASK

SOLDER MASK
DEFINED

EXPOSED METAL

METALSOLDER MASK
OPENING

NON SOLDER MASK
DEFINED

(PREFERRED)

SOLDER MASK DETAILS

EXPOSED METAL
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EXAMPLE STENCIL DESIGN

(2.6)

(1.9)

2X(0.95)

5X (1.1)

5X (0.6)

(R0.05) TYP

SOT-23 - 1.45 mm max heightDBV0005A
SMALL OUTLINE TRANSISTOR

4214839/H   09/2023

NOTES: (continued)

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

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE:15X

SYMM

PKG

1

3 4

5

2
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PACKAGE OUTLINE
DQN0004A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

4215302/E  12/2016

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. The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
4. Features may not exist. Recommend use of pin 1 marking on top of package for orientation purposes.
5. Shape of exposed side leads may differ.
6. Number and location of exposed tie bars may vary.

www.ti.com

B A
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C

0.08

PIN 1
INDEX AREA

0.1 C A B
0.05 C

PIN 1 ID
(OPTIONAL)

NOTE 4
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EXAMPLE BOARD LAYOUT
DQN0004A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

4215302/E 12/2016

NOTES: (continued)

7. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271)

8. If any vias are implemented, it is recommended that vias under paste be filled, plugged or tented.

www.ti.com

SOLDER MASK
DEFINED

SOLDER MASK DETAIL

0.05 MIN
ALL AROUND

SOLDER MASK
OPENING

METAL UNDER
SOLDER MASK

LAND PATTERN EXAMPLE
SCALE: 40X

SYMM

SYMM

1

2

3

4
4X (0.21)

4X (0.36)

(0.65)

(0.86)

(    0.48)

SEE DETAIL

4X (0.18)

(0.22) TYP
EXPOSED METAL
CLEARANCE

4X
(0.03)

EXPOSED METAL

5
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EXAMPLE STENCIL DESIGN
DQN0004A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

4215302/E 12/2016

NOTES: (continued)

9. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

www.ti.com

SOLDER PASTE EXAMPLE
BASED ON 0.075 - 0.1mm THICK STENCIL

EXPOSED PAD
88% PRINTED SOLDER COVERAGE BY AREA

SCALE: 60X

SYMM

SYMM
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2

3

4

SOLDER MASK
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4X (0.22)

5
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Description
The AP7331 is a 300mA, adjustable and fixed output 
voltage, low dropout linear regulator. The device included 
pass element, error amplifier, band-gap, current limit and 
thermal shutdown circuitry. The device is turned on when EN 
pin is set to logic high level. 

The characteristics of low dropout voltage and low quiescent 
current make it suitable for low power applications, for 
example, battery powered devices. The typical quiescent 
current is approximately 65 A.

Built-in current-limit and thermal-shutdown functions prevent 
IC from damage in fault conditions. 

The AP7331 is available in SOT25 and DFN2020-6 
packages. 

Pin Assignments

Features
300mA Low Dropout Regulator with EN 
Very low IQ over full load: 65μA 
Wide input voltage range: 2V to 6V 
Wide adjustable output: 0.8V to 5.0V 
Fixed output options: 1.0V to 3.3V 
PSRR: 65dB typical at 100Hz 
Fast start-up time: 80μs 
Stable with low ESR, 1μF ceramic output capacitor 
Excellent Load/Line Transient Response 
Low dropout: 300mV typical at 300mA 
Current limit protection 
Short circuit protection 
Thermal shutdown protection 
Ambient temperature range: -40ºC to 85°C  
SOT25 and DFN2020-6: Available in “Green” Molding 
Compound (No Br, Sb) 
Lead Free Finish/RoHS Compliant (Note 1) 

Applications
XDSL Routers 
Wireless LAN Cards 
Desktop and Notebook Computers 
Battery Powered Equipments 

Notes:    1. EU Directive 2002/95/EC (RoHS). All applicable RoHS exemptions applied. Please visit our website at http://www.diodes.com/products/lead_free.html    

IN

EN

OUT5

3

2

1

GND

NC4

GND

OUT4IN

EN

NC5

3

2

1 NC6

GND

OUT4IN

EN

NC5

3

2

1 ADJ6

SOT25 (Fixed Output)
(Top View)

SOT25 (ADJ Output)
(Top View)

DFN2020-6 (Fixed Output)
(Top View)

DFN2020-6 (ADJ Output)
(Top View)
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Typical Application Circuit

1uF

IN

GND

EN

OUT

Enable
1uF

VIN VOUT

AP7331

Fixed Output

1uF

IN

GND

EN

OUT

Enable ADJ

R2

R1
1uF

VIN VOUT

AP7331

Adjustable Output

Pin Descriptions

Pin Name 
Pin Number

Description SOT25 
(fixed)

DFN2020-6 
(fixed)

SOT25
(adj)

DFN2020-6 
(adj)

IN 1 3 1 3 Voltage input pin. Bypass to ground through at least 
1μF capacitor 

GND 2 2 2 2 Ground 
EN 3 1 3 1 Enable input, active high 
ADJ - - 4 6 Output feedback pin 
NC 4 5, 6 - 5 No connection 

OUT 5 4 5 4 Voltage output pin. Bypass to ground through 1μF 
ceramic capacitor 

Functional Block Diagram

IN

EN

GND

OUT

Gate 
Driver 

0.4V

Current Limit 
and Thermal 
Shutdown

Fixed Version

R

R

IN

EN

GND

ADJ

OUT

Gate 
Driver 

0.4V

Current Limit 
and Thermal 
Shutdown

Adjustable Version

2R
1R1REFVOUTV
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Absolute Maximum Ratings 

Symbol Parameter Ratings Units
ESD HBM Human Body Model ESD Protection 6 kV
ESD MM Machine Model ESD Protection 400 V

VIN Input Voltage 7 V
 EN Voltage VIN + 0.3 V
 Continuous Load Current Internal Limited 

TOP Operating Junction Temperature Range  -40 ~ 125 °C
TST Storage Temperature Range -65 ~150 °C

PD Power Dissipation (Note 2) 
SOT25 640 mW 
DFN2020-6 740 mW 

TJ Maximum Junction Temperature 150 °C

Recommended Operating Conditions

Symbol Parameter Min Max Unit
VIN Input voltage 2 6 V
IOUT Output Current (Note 3) 0 300 mA 
TA Operating Ambient Temperature -40 85 C

Notes:   2. Ratings apply to ambient temperature at 25°C 
   3. The device maintains a stable, regulated output voltage without a load current.
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Electrical Characteristics 

(TA = 25oC, VIN = VOUT +1V, CIN = 1uF, COUT = 1uF, VEN = 2V, unless otherwise stated)
Symbol Parameter Test Conditions Min Typ. Max Unit

IQ Input Quiescent Current VEN = VIN, IOUT = 0mA 55 75 AVEN = VIN, IOUT = 300mA  65 85 
ISHDN Input Shutdown Current VEN = 0V, IOUT = 0mA  1 A
ILEAK Input Leakage Current VEN = 0V, OUT grounded  1 A

VDropout Dropout Voltage (Note 4) IOUT = 300mA  300 550 mV 
VREF ADJ Reference Voltage (Adjustable version) IOUT= 0mA  0.4  V 
IADJ ADJ Leakage (Adjustable version)  1 A

VOUT Output Voltage Accuracy TA = -40oC to 85oC,  
IOUT = 30mA -2  2 % 

VOUT
/ VIN/V Line Regulation VIN = (VOUT +1V) to VIN-Max,

VEN = VIN, IOUT = 1mA  0.01 0.20 %/V 

VOUT
/VOUT

Load Regulation VIN = (VOUT +1V) to VIN-Max,
IOUT from 1mA to 300mA -0.6  0.6 % 

tST Start-up Time VEN = 0V to 2.0V, VOUT = 1V, 
IOUT = 300mA  80  s

PSRR PSRR  VIN = [VOUT +1V]VDC + 0.5VppAC,
f = 100Hz, IOUT =30mA  65   dB 

ISHORT Short-circuit Current VIN = VIN-Min to VIN-Max,
VOUT < 0.2V  100  mA 

ILIMIT Current Limit VOUT/ROUT = 1A 400 600  mA 
VIL EN Input Logic Low Voltage VIN = VIN-Min to VIN-Max   0.4 V 
VIH EN Input Logic High Voltage VIN = VIN-Min to VIN-Max 1.4   V 
IEN EN Input Current VIN = 0V or VIN-Max -1 1 A

TSHDN Thermal Shutdown Threshold  140  C
THYS Thermal Shutdown Hysteresis  15  C

JA Thermal Resistance Junction-to-Ambient SOT25 (Note 5)  190  oC/W 
DFN2020-6 (Note 6)  167  oC/W 

Notes: 4. Dropout voltage is the voltage difference between the input and the output at which the output voltage drops 2% below its nominal value. 
     This parameter only applies to output voltages above 1.8V.   
 5. Test conditions for SOT25: Device mounted on FR-4 substrate PCB, with minimum recommended pad layout, 2oz copper, single sided
 6. Test conditions for DFN2020-6: Device mounted on FR-4 substrate PCB, with minimum recommended pad layout, 2oz copper, double sided,      
     bottom layer is a copper plane. 
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Typical Characteristics

Quiescent Current vs Input Voltage
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Typical Characteristics (Continued)

Short Circuit vs Input Voltage
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VOUT=3.3V 

VOUT = 1.8V 
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Typical Characteristics (Continued)

Start-Up Time (No Load) 

Time (50us/div) 

Start-Up Time (300mA Load)

Time (50us/div) 
Line Transient Response 

Time (50us/div) 

Line Transient Response 

Time (50us/div) 

Load Transient Response 

Time (100us/div) 

Load Transient Response 

Time (100us/div) 

VEN = 0 to 2V (1V/div) 
VIN = 4.3V 
CIN = COUT =1uF 

VOUT = 3.3V (1V/div) 

VEN = 0 to 2V (1V/div) 
VIN = 4.3V 
CIN = COUT =1uF 

VOUT = 3.3V (1V/div) 

VOUT = 3.3V (50mV/div) 

IOUT = 300mA (300mA/div) 

VIN = 5.3V to 4.3V (1V/div) 
Tf =1 0us VIN =4.3V to 5.3V (1V/div) 

Tr = 10us 

VOUT = 3.3V (50mV/div) 

IOUT = 300mA (300mA/div) 

IOUT = 300mA (300mA/div) 

IOUT = 1mA to 300mA 
(100mA/div) 

VOUT = 3.3V 
(100mV/div) 

Tr = Tf = 10us 
VIN =4.3V 

VOUT = 0.8V 
(100mV/div) 

IOUT = 1mA to 300mA 
(100mA/div) 

Tr = Tf = 10us 
VIN = 2V 
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Application Note

Input Capacitor 
A 1 F ceramic capacitor is recommended to connect 
between VIN and GND pins to decouple input power supply 
glitch and noise. The amount of the capacitance may be 
increased without limit. This input capacitor must be 
located as close as possible to the device to assure input 
stability and less noise. For PCB layout, a wide copper 
trace is required for both VIN and GND. A lower ESR 
capacitor allows the use of less capacitance, while higher 
ESR type requires more capacitance.  

Output Capacitor 
The output capacitor is required to stabilize and help 
transient response for LDO. The AP7331 is stable with 
very small ceramic output capacitors. The recommended 
capacitance is from 1 F to 4.7 F, Equivalent Series 
Resistance (ESR) is from 10m  to 200m , and 
temperature characteristic is X7R or X5R. Higher 
capacitance values help to improve load/line transient 
response. The output capacitance may be increased to 
keep low undershoot/overshoot. Place output capacitor as 
close as possible to OUT and GND pins, and keep the 
leads as short as possible.  

Adjustable Operation 
The AP7331 provides output voltage from 0.8V to 5.0V 
through external resistor divider as shown below. 

1uF

IN

G ND

EN

O UT

Enable ADJ

R2

R1
1uF

V IN V OUT

AP7331

The output voltage is calculated by: 

2R
1R1REFVOUTV

Where VREF=0.4V (the internal reference voltage) 

Rearranging the equation will give the following that is 
used for adjusting the output to a particular voltage: 

1
REFV
OUTV

2R1R

To maintain the stability of the internal reference voltage, 
R2 need to be kept smaller than 125k .

No Load Stability 
Other than external resistor divider, no minimum load is 
required to keep the device stable. The device will remain 
stable and regulated in no load condition. 

ON/OFF Input Operation 
The AP7331 is turned on by setting the EN pin high, and 
is turned off by pulling it low. If this feature is not used, 
the EN pin should be tied to IN pin to keep the regulator 
output on at all time. To ensure proper operation, the 
signal source used to drive the EN pin must be able to 
swing above and below the specified turn-on/off voltage 
thresholds listed in the Electrical  

Characteristics section under VIL and VIH.

Current Limit Protection 
When output current at OUT pin is higher than current 
limit threshold, the current limit protection will be 
triggered and clamp the output current to approximately 
600mA to prevent over-current and to protect the 
regulator from damage due to overheating. 

Short Circuit Protection 
When OUT pin is short-circuit to GND or OUT pin voltage 
is less than 200mV, short circuit protection will be 
triggered and clamp the output current to approximately 
100mA. This feature protects the regulator from over-
current and damage due to overheating.  

Thermal Shutdown Protection 
Thermal protection disables the output when the junction 
temperature rises to approximately +140°C, allowing the 
device to cool down. When the junction temperature 
reduces to approximately +125°C the output circuitry is 
enabled again. Depending on power dissipation, thermal 
resistance, and ambient temperature, the thermal 
protection circuit may cycle on and off. This cycling limits 
the heat dissipation of the regulator, protecting it from 
damage due to overheating. 

Ultra Fast Start-up 
After enabled, the AP7331 is able to provide full power in 
as little as tens of microseconds, typically 80μs, without 
sacrificing low ground current. This feature will help load 
circuitry move in and out of standby mode in real time, 
eventually extend battery life for mobile phones and other 
portable devices.  

Fast Transient Response 
Fast transient response LDOs can extend battery life. 
TDMA-based cell phone protocols such as Global 
System for Mobile Communications (GSM) have a 
transmit/receive duty factor of only 12.5 percent, enabling 
power savings by putting much of the baseband circuitry 
into standby mode in between transmit cycles. In 
baseband circuits, the load often transitions virtually 
instantaneously from 100μA to 100mA. To meet this load 
requirement, the LDO must react very quickly without a 
large voltage drop or overshoot — a requirement that 
cannot be met with conventional, general-purpose LDOs.
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Application Note (Continued)

Fast Transient Response (Continued) 
The AP7331’s fast transient response from 0 to 300mA 
provides stable voltage supply for fast DSP and GSM 
chipset with fast changing load. 

Small Overshoot and Undershoot 
The AP7331 has small and controlled overshoot and 
undershoot in load and line transitions. This helps to 
protect supplied circuit from damage and operation error 
caused by glitches. This feature also permits the usage 
of small value output decoupling capacitor with AP7331. 

Low Quiescent Current 
The AP7331, consuming only around 65μA for all input 
range and output loading, provides great power saving in 
portable and low power applications. 

Wide Output Range 
The AP7331, with a wide output range of 0.8V to 5.0V, 
provides a versatile LDO solution for many portable 
applications. 

Ordering Information 

AP7331 - XX XX G - 7

PackingPackage Green
W : SOT25 G : Green 7 : Tape & Reel

SN : DFN2020-6
Blank : ADJ

10 : 1.0V

Output

12 : 1.2V
15 : 1.5V
18 : 1.8V

25 : 2.5V
28 : 2.8V
30 : 3.0V
33 : 3.3V

20 : 2.0V

Device Package Code Packaging 
(Note 7) 

7” Tape and Reel 
Quantity Part Number Suffix 

AP7331-XXWG-7 W SOT25 3000/Tape & Reel -7
AP7331-XXSNG-7 SN DFN2020-6 3000/Tape & Reel -7

Note: 7. Pad layout as shown on Diodes Inc. suggested pad layout document AP02001, which can be found on our website at        
     http://www.diodes.com/datasheets/ap02001.pdf. 

Marking Information 

1. SOT25 
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1 2 3

5 74

XX Y W X

( Top View )

XX : Identification code

W : Week : A~Z : 1~26 week;

X : A~Z : Green

Y : Year 0~9

a~z : 27~52 week; z represents
52 and 53 week

Device Package Identification Code 
 AP7331-ADJ SOT25 QJ
AP7331-10 SOT25 QK 
AP7331-12 SOT25 QL 
AP7331-15 SOT25 QM 
AP7331-18 SOT25 QN 
AP7331-20 SOT25 QT 
AP7331-25 SOT25 QP 
AP7331-28 SOT25 QQ 
AP7331-30 SOT25 QR 
AP7331-33 SOT25 QS 

2. DFN2020-6 

Y : Year : 0~9

( Top View )

Y W X
XX XX : Identification Code

X : A~Z : Green

 W : Week : A~Z : 1~26 week;
 a~z : 27~52 week; z represents
52 and 53 week

Device Package Identification Code 
 AP7331-ADJ DFN2020-6 QJ
AP7331-10 DFN2020-6 QK 
AP7331-12 DFN2020-6 QL 
AP7331-15 DFN2020-6 QM 
AP7331-18 DFN2020-6 QN 
AP7331-20 DFN2020-6 QT 
AP7331-25 DFN2020-6 QP 
AP7331-28 DFN2020-6 QQ 
AP7331-30 DFN2020-6 QR 
AP7331-33 DFN2020-6 QS 

Package Outline Dimensions (All Dimensions in mm)   

1. Package Type: SOT25 
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2. Package Type: DFN2020-6 
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Notes:    8. The taping orientation of the other package type can be found on our website at http://www.diodes.com/datasheets/ap02007.pdf
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IMPORTANT NOTICE 

DIODES INCORPORATED MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARDS TO THIS 
DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).   

Diodes Incorporated and its subsidiaries reserve the right to make modifications, enhancements, improvements, corrections or other 
changes without further notice to this document and any product described herein. Diodes Incorporated does not assume any liability 
arising out of the application or use of this document or any product described herein; neither does Diodes Incorporated convey any 
license under its patent or trademark rights, nor the rights of others.  Any Customer or user of this document or products described 
herein in such applications shall assume all risks of such use and will agree to hold Diodes Incorporated and all the companies
whose products are represented on Diodes Incorporated website, harmless against all damages.   

Diodes Incorporated does not warrant or accept any liability whatsoever in respect of any products purchased through unauthorized 
sales channel. 
Should Customers purchase or use Diodes Incorporated products for any unintended or unauthorized application, Customers shall 
indemnify and hold Diodes Incorporated and its representatives harmless against all claims, damages, expenses, and attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized application. 

Products described herein may be covered by one or more United States, international or foreign patents pending.  Product names
and markings noted herein may also be covered by one or more United States, international or foreign trademarks. 

LIFE SUPPORT 

Diodes Incorporated products are specifically not authorized for use as critical components in life support devices or systems without 
the express written approval of the Chief Executive Officer of Diodes Incorporated. As used herein: 

A.   Life support devices or systems are devices or systems which: 

 1. are intended to implant into the body, or 

2. support or sustain life and whose failure to perform when properly used in accordance with instructions for use provided  
in the labeling can be reasonably expected to result in significant injury to the user. 

B. A critical component is any component in a life support device or system whose failure to perform can be reasonably expected
to cause the failure of the life support device or to affect its safety or effectiveness. 

Customers represent that they have all necessary expertise in the safety and regulatory ramifications of their life support devices or 
systems, and acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements 
concerning their products and any use of Diodes Incorporated products in such safety-critical, life support devices or systems,
notwithstanding any devices- or systems-related information or support that may be provided by Diodes Incorporated.  Further, 
Customers must fully indemnify Diodes Incorporated and its representatives against any damages arising out of the use of Diodes
Incorporated products in such safety-critical, life support devices or systems. 

Copyright © 2011, Diodes Incorporated 

www.diodes.com 
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