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Ultra-Low Power, Supply Voltage Supervisor

Check for Samples: TPS3839

FEATURES

1-mm x 1-mm PSON or 3-Pin SOT23 Package
Ultra-Low Supply Current: 150 nA (typ)
Operating Supply Voltage: 0.6 Vto 6.5V
Ensured Valid RESET for Vpp > 0.6 V
Push-Pull RESET Output

Temperature Range: —40°C to +85°C
Factory-Trimmed RESET Threshold Voltages

APPLICATIONS

Portable and Battery-Powered Equipment
Industrial Equipment

Cell Phones
Glucose Monitors
Metering
Televisions
33V
Lo ;
T otwF
) VDD VDD
TPS3839K33 pP
RESET RST
GND GND

1 1

DESCRIPTION

The TPS3839 is an ultra-low current, 150-nA (typ)
voltage supervisory circuit that monitors a single
voltage. The device asserts an active-low reset signal
whenever the Vpp supply voltage drops below the
factory-trimmed reset threshold voltage. The reset
output remains asserted for 200 ms (typ) after the
Vpp Voltage rises above the threshold voltage. The
TPS3839 is designed to ignore fast transients on the
Vpp pin.

The ultra-low current consumption of 150 nA makes
the TPS3839 ideal for use in low-power and portable
applications. The TPS3839 is ensured to have the
correct output logic state for supply voltages down to
0.6 V.

The device features precision factory-trimmed
threshold voltages and extremely low power
operation. The TPS3839 is available is a 3-pin
SOT23 (DBZ) package or a 4-pin 1-mm x 1-mm
(DQN) uUSON package.

DBZ PACKAGE DQN PACKAGE
SO0T23-3 1-mm x 1-mm TBD
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7
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Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.
All trademarks are the property of their respective owners.

PRODUCT PREVIEW information concerns products in the
formative or design phase of development. Characteristic data and
other specifications are design goals. Texas Instruments reserves
the right to change or discontinue these products without notice.
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This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with
appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

‘m ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be more
susceptible to damage because very small parametric changes could cause the device not to meet its published specifications.

ORDERING INFORMATION®

PRODUCT THRESHOLD VOLTAGE (V) PACKAGE TYPE TOP MARKINGS
TPS3839A09DQN 0.900 X2SON TBD
TPS3839G12DQN 1.120 X2SON TBD
TPS3839G12DBZ 1.120 SOT23 TBD
TPS3839E16DQN 1.520 X2SON TBD
TPS3839G18DQN 1.670 X2SON TBD
TPS3839G18DBZ 1.670 SOT23 TBD
TPS3839L30DBZ 2.630 SOT23 TBD
TPS3839K33DQN 2.930 X2SON TBD
TPS3839K33DBZ 2.930 SOT23 TBD
TPS3839G33DQN 3.080 X2SON TBD
TPS3839K50DQN 4.380 X2SON TBD
TPS3839K50DBZ 4.380 SOT23 TBD

(1) For the most current package and ordering information see the Package Option Addendum at the end of this document, or visit the
device product folder at www.ti.com.

ABSOLUTE MAXIMUM RATINGS®

Over operating free-air temperature range, unless otherwise noted.

VALUE
MIN MAX UNIT
VDD -0.3 7 \Y
Voltage —
On RESET -0.3 7 \Y
Current RESET pin 5 mA
Continuous total power dissipation See Thermal Information Table
5 Operating ambient, Tp -40 +85 °C
Temperature @
Storage, Tsyg —65 +150 °C
o . Human body model (HBM) 2 kV
Electrostatic discharge (ESD) rating: -
Charge device model (CDM) 500 \%

(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 under recommended operating
conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods my affect device reliability.

(2) As aresult of the low dissipated power in this device, it is assumed that T; is equal to Th.

THERMAL INFORMATION

TPS3839
THERMAL METRIC® DRY (USON) UNITS
6 PINS
03a Junction-to-ambient thermal resistance 293.8
8ictop Junction-to-case (top) thermal resistance 165.1
038 Junction-to-board thermal resistance 160.8 oW
Wit Junction-to-top characterization parameter 27.3
Wig Junction-to-board characterization parameter 65.8
B3chot Junction-to-case (bottom) thermal resistance 65.8

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.

2 Submit Documentation Feedback

Product Folder Link(s): TPS3839

Copyright © 2012, Texas Instruments Incorporated


http://www.ti.com/product/tps3839?qgpn=tps3839
http://www.ti.com
http://www.ti.com
http://www.ti.com/lit/pdf/spra953
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBVS193&partnum=TPS3839
http://www.ti.com/product/tps3839?qgpn=tps3839

13 TEXAS

INSTRUMENTS

www.ti.com

TPS3839

SBVS193 —JUNE 2012

ELECTRICAL CHARACTERISTICS
At T, =—-40°C to +85°C, 0.9 V < Vpp< 6.5V, and C, = 0.1 pF, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Vpp Input supply range 0.9 6.5 \%
Vo) Minimum Vpp voltage for valid output | Ig. = 1 pA 0.6 \%
Ipb Supply current (into VDD pin) Output not connected 150 600 mA
Vpp=0.9V1t01.2V, lg =120 pA 04| V
VoL Low-level output voltage RESET Vpp=1.2V1028V,lg =0.5mA 04| V
Vpp =28V 1065V, lg. =2 mA 04| V
Vpp = 0.9 V10 1.8V, oy = -50 pA Vpp — 0.4 \%
Von High-level output voltage RESET Vpp = 1.8V 103.3V, gy = -0.5 mA Vpp — 0.4 \%
Vpp =3.3V106.5V, loy = -2 mA Vpp — 0.4 \%
Veriay glfgue;g\g-gomg input threshold 20 +1.0 +20 %
TPS3839A09 0.882  0.900 0.918 \Y,
TPS3839G12 1.098 1.120 1.142 \%
TPS3839E16 1.490 1.520 1.550 \Y,
Vire Negative-going threshold voltage TPS3839G18 1637 1670 L703] v
TPS3839L30 2577  2.630 2.683 \Y,
TPS3839K33 2871 2930 2.989 \Y,
TPS3839G33 3.018  3.080 3.142 \Y,
TPS3839K50 4.292 4.380 4.468 \%
Vhys Hysteresis voltage V(sense) falling 10 mV
TIMING REQUIREMENTS
PARAMETER MIN TYP MAX UNIT
tw Minimum Vpp pulse width to RESET 1 us
tp RESET delay time (power-up delay) 120 200 320 ms
tpHL Propagation delay, Vpp falling (power-down delay) 20 us

Copyright © 2012, Texas Instruments Incorporated
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DQN PACKAGE

PIN CONFIGURATIONS

1-mm x 1-mm TBD

DBZ PACKAGE

Product Folder Link(s): TPS3839

(TOP VIEW) SOT233
(TOP VIEW)
RESET 1/::,\\\\\\:1 Voo
< < GND[__| 1
4
\\\\\ /’/
NC | 2 \‘\\;j/ 3| GND
RESET[ | 2
PIN ASSIGNMENTS
PIN NO
PIN NAME DQN DBZ DESCRIPTION
GND 3 1 Ground
NC 2 — Do not connect
Active low RESET output. RESET has a push-pull output drive and is capable of directly
RESET 1 2 driving input pins. This in remains low as long as Vpp is below the factory threshold voltage
and remains low until a certain time (tp) after Vpp rises above the threshold voltage.
VDD 4 3 Supply voltage
FUNCTIONAL BLOCK DIAGRAM
VDD g\ % E
—q
) o
R tiaa
+
|
= =
VREF
GND (r
Figure 1. TPS3895A Block Diagram
4 Submit Documentation Feedback
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APPLICATION INFORMATION

APPLICATION CIRCUIT
Figure 2 shows an example typical application circuit.

3.3V
i
0.1 uF
Voo Voo
TPS3839K33 uP
RESET RST
GND

Figure 2. Typical Application Circuit

VDD TRANSIENT REJECTION

The TPS3839 has built-in rejection of fast transients on the Vpp pin. Transient rejection is dependent on both
transient duration and transient amplitude. Transient amplitude is measured from the bottom of the transient to
the negative threshold voltage of the TPS3839, as shown in Figure 3.

Transient
Amplitude

d .

Duration
(tw)

Figure 3. Voltage Transient Measurement

The TPS3839 does not respond to fast-duration, low-amplitude or long-duration, small-amplitude transients.
Figure 4 shows the relationship between the transient amplitude and duration required to trigger a reset. Any
combination of duration and amplitude above the curve generates a reset signal.

FP

Figure 4. TPS3839 Transient Rejection
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INPUT CAPACITOR

The TPS3839 uses a unique sampling scheme to maintain an extremely low average quiescent current of 150
nA. The TPS3839 typically only consumes approximately 100 nA of dc current. However, this current rises to
approximately 15 pA for about 200 ps while the TPS3839 samples the input voltage. If the source impedance is
high then the additional current during sampling may trigger a false reset because of the apparent voltage drop
at Vpp. For high Vpp source or trace impedance applications, it is recommended to add a small 0.1-uF bypass
capacitor near the TPS3839 Vpp pin. The bypass capacitor effectively keeps the average current at 150 nA and
reduces the effects of a high-impedance voltage source.

BIDIRECTIONAL RESET PINS

Some microcontrollers have bidirectional RESET pins that act both as an input and an output. A series resistor
should be placed between the TPS3839 output and the microcontroller RESET pin to protect against excessive
current flow when both the TPS3839 and the microcontroller attempt to drive the RESET line. Figure 5 shows the
connection of the TPS3839 with a microcontroller using a series resistor to drive a bidirectional RESET line.

3.3V
)
Vee
VDD uP
RESET RST
VW L
TPS3839K33 47 kO
GND

Figure 5. Connection to Bidirectional RESET Pin

SINGLE ALKALINE CELL MONITORING

The low operating voltage and threshold options make the TPS3839 well-suited for monitoring single-cell alkaline
battery applications. Figure 6 shows the TPS3839A09 used to disable a boost converter when the cell voltage
reaches 0.9 V, which is the end of the discharge voltage for a single alkaline battery cell. When the cell voltage
reaches 0.9 V, the TPS61261 enable pin is driven low. This setting disables the TPS61261 and places it in a
low-current shutdown state. The combination of the TPS3839 and TPS61261 only consumes 250 nA (typical)
from the discharged battery.

TPS61261
VIN VOUT 3.3V at 40 mA
4.7 uH
— VY Y| FB
:|: 10 wF E 10 uF
One Cell —L— VDD - -
Alkaline B

RESET EN RI
= GND 5 kQ
GND
J__ TPS3839A09

Figure 6. Disabled Boost Converter
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PACKAGE OPTION ADDENDUM

PACKAGING INFORMATION

Orderable Device Status (¥ Package Type Package Pins Package Qty Eco Plan @ Lea_d/_ MSL Peak Temp (3) Samples
Drawing Ball Finish (Requires Login)
TPS3839A09DBZR PREVIEW SOT-23 DBz 3 TBD Call TI Call Tl
TPS3839A09DBZT PREVIEW SOT-23 DBz 3 TBD Call Tl Call Tl
TPS3839A09DQNR PREVIEW X2SON DQN 4 3000 TBD Call Tl Call Tl
TPS3839A09DQNT PREVIEW X2SON DQN 4 250 TBD Call Tl Call Tl
TPS3839E16DBZR PREVIEW SOT-23 DBz 3 TBD Call TI Call Tl
TPS3839E16DBZT PREVIEW SOT-23 DBz 3 TBD Call Tl Call Tl
TPS3839E16DQNR PREVIEW X2SON DQN 4 3000 TBD Call Tl Call Tl
TPS3839E16DQNT PREVIEW X2SON DQN 4 250 TBD Call Tl Call Tl
TPS3839G12DBZR PREVIEW SOT-23 DBz 3 3000 TBD Call TI Call Tl
TPS3839G12DBZT PREVIEW SOT-23 DBz 3 250 TBD Call Tl Call Tl
TPS3839G12DQNR PREVIEW X2SON DQN 4 3000 TBD Call Tl Call Tl
TPS3839G12DQNT PREVIEW X2SON DQN 4 250 TBD Call Tl Call Tl
TPS3839G18DBZR PREVIEW SOT-23 DBz 3 3000 TBD Call TI Call Tl
TPS3839G18DBZT PREVIEW SOT-23 DBz 3 250 TBD Call Tl Call Tl
TPS3839G18DQNR PREVIEW X2SON DQN 4 3000 TBD Call Tl Call Tl
TPS3839G18DQNT PREVIEW X2SON DQN 4 250 TBD Call Tl Call Tl
TPS3839G33DBZR PREVIEW SOT-23 DBz 3 TBD Call Tl Call Tl
TPS3839G33DBZT PREVIEW SOT-23 DBz 3 TBD Call Tl Call Tl
TPS3839G33DQNR PREVIEW X2SON DON 4 3000 TBD Call Tl Call Tl
TPS3839G33DQNT PREVIEW X2SON DQN 4 250 TBD Call Tl Call Tl
TPS3839K33DBZR PREVIEW SOT-23 DBz 3 3000 TBD Call Tl Call Tl
TPS3839K33DBZT PREVIEW SOT-23 DBz 3 250 TBD Call Tl Call Tl
TPS3839K33DQNR PREVIEW X2SON DQN 4 3000 TBD Call Tl Call Tl
TPS3839K33DQNT PREVIEW X2SON DQN 4 250 TBD Call Tl Call Tl
TPS3839K50DBZR PREVIEW SOT-23 DBz 3 3000 TBD Call TI Call Tl
TPS3839K50DBZT PREVIEW SOT-23 DBz 3 250 TBD Call Tl Call Tl
TPS3839K50DQNR PREVIEW X2SON DQN 4 3000 TBD Call Tl Call Tl
TPS3839K50DQNT PREVIEW X2SON DQN 4 250 TBD Call Tl Call Tl
TPS3839L30DBZR PREVIEW SOT-23 DBz 3 3000 TBD Call TI Call Tl
TPS3839L30DBZT PREVIEW SOT-23 DBz 3 250 TBD Call Tl Call Tl
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Orderable Device status (¥ Package Type Package Pins  Package Qty Eco Plan @ Lead/ MSL Peak Temp @ Samples
Drawing Ball Finish (Requires Login)
TPS3839L30DQNR PREVIEW X2SON DQN 4 TBD Call Tl Call Tl
TPS3839L30DQNT PREVIEW X2SON DQN 4 TBD Call Tl Call Tl

® 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: TI 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 Sh/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 Sh/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.

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. 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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MECHANICAL DATA

DBZ (R—PDSO-G3) PLASTIC SMALL—OUTLINE
DR, SN
2,80
H
» !
Pooam
1,40 2,10
| 1,20
% ! % v
! ‘ !
L= =
0,50
0,95 J L*BX 0.30
[9]0,20 W[C[A]B]
102
¢ 0,88
1 0,10
112 / \ ~Joi0]c
0,89
? \_I:! ‘IZIJ_" ? Seating Plane
0,10 j ‘
oo
—
Gauge Plane —i - -
Seating Plane
0-8
4203227/B  04/2005
NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.
B. This drawing is subject to change without notice.
C. Lead dimensions are inclusive of plating.
D. Body dimensions are exclusive of mold flash and protrusion. Mold flash and protrusion not to exceed 0.25 per side.
é Falls within JEDEC TO-236 variation AB, except minimum foot length.
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MECHANICAL DATA

DQON (SfPXQSON—NéL) PLASTIC SMALL OUTLINE NO—LEAD
iy
8]
4 | 3
1,05

Pin 1 Index Area

N

040
0,34

swml o o

0,30
0,20

1!2
I N

. e J THERMAL PAD
Pin 1 Identifier 77@}\“ S%, 1 0,15

SEPARATE SHEET

i
®

Bottom View

4210367/C  05/2011

All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.

NOTES: A
B.
C. SON (Small Outline No—Lead) package configuration.
D
E

The package thermal pad must be soldered to the board for thermal and mechanical performance.
See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46C and to discontinue any product or service per JESD48B. Buyers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All
semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale supplied at the time
of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components which meet ISO/TS16949 requirements, mainly for automotive use. Components which
have not been so designated are neither designed nor intended for automotive use; and Tl will not be responsible for any failure of such
components to meet such requirements.

Products Applications

Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications
Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics Www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy

Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical

Logic logic.ti.com Security www.ti.com/security

Power Mgmt power.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com

OMAP Mobile Processors  www.ti.com/omap Tl E2E Community e2e.ti.com

Wireless Connectivity www.ti.com/wirelessconnectivity

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2012, Texas Instruments Incorporated
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