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5 Device Comparison
% 5-1. Device Threshold Options

PRODUCT THRESHOLD VOLTAGE
TPS3809J25QDBVRQ1 225V
TPS3809L30QDBVRQ1 2.64V
TPS3809K33QDBVRQ1 293V
TPS3809150QDBVRQ1 455V

% 5-2. Device Family Comparison

DEVICE FUNCTION
TLV803 Open-Drain, RESET Output
TLV809 Push-Pull, RESET Output
TLV810 Push-Pull, RESET Output

6 Pin Configuration and Functions

e[ |1
3 | Voo
reser [ | 2

\_ J
& 6-1. DBV Package
3-Pin SOT-23
Top View
6.1 Pin Functions
PIN
1/0 DESCRIPTION

NAME NO.

GND 1 — Ground

RESET 2 O Reset output

Vpp 3 | Supply voltage and supervising input
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7 Specifications
7.1 Absolute Maximum Ratings

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

MIN MAX UNIT

Supply voltage, Vpp @ 6.5 \Y
All other pins(? -0.3 6.5 \Y
Maximum low output current, lo| 5 mA
Maximum high output current, Ioy -5 mA
Input clamp current, Ik (V<0 or V|>Vpp) -20 20 mA
Output clamp current, lok (Vo<0 or Vo>Vpp) -20 20 mA
Continuous total power dissipation

Operating free-air temperature range, Tp -40 125 °C
Storage temperature, Tsig -65 150 °C

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

(2) All voltage values are with respect to GND. For reliable operation the device should not be operated at 6.5 V for more than t = 1000 h
continuously.

7.2 ESD Ratings

VALUE UNIT
o Human-body model (HBM), per AEC Q100-002(") +2000
V(Esp) Electrostatic discharge - \%
Charged-device model (CDM), per AEC Q100-011 +750

(1) AEC Q100-002 indicates that HBM stressing shall be in accordance with the ANSI/ESDA/JEDEC JS-001 specification.

7.3 Recommended Operating Conditions

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

MIN NOM MAX UNIT
Vpp Supply voltage 2 6 \%
Ta Operating free-air temperature -40 125 °C

7.4 Thermal Information

TPS3809xxx-Q1
THERMAL METRIC() DBV (SOT-23) UNIT
3 PINS
Roya Junction-to-ambient thermal resistance 2325 °C/W
R Jc(top) Junction-to-case (top) thermal resistance 187.6 °C/W
Rous Junction-to-board thermal resistance 104.1 °C/W
¥y Junction-to-top characterization parameter 40.5 °C/W
LTS Junction-to-board characterization parameter 104.4 °C/wW
R 0 ycboty Junction-to-case (bottom) thermal resistance N/A °C/W

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

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

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Vpp=25V1to6V,lgy=-500 1A Vpp - 0.2
Vop =33V, lopy=-2 bA Vpp - 0.4
Vou High-level output voltage oo oA oo \
Ta =-40°C to +25°C Vpp - 0.4
Vpp=6V, IOH =-4 mA
Ta=125°C Vpp - 0.5
Vop=2Vto6V,Ilo =500 nA 0.3
VoL Low-level output voltage Vpp =3.3V, lo. =2 mA 0.4 \
Vpp =6V, lo. =4 mA 0.4
Power-up reset voltage(" Vpp = 1.1V, o, =50 1A 0.2 \%
TPS3809J25-Q1 2.20 2.25 2.30
TPS3809L30-Q1 |Ta =-40°C to +125°C 2.58 2.64 2.7
Vir Negative-going input threshold [ 1pg3800K33-Q1 2.87 2.93 299 v
voltage®
Ta = -40°C to +85°C 4.45 4.55 4.65
TPS3809150-Q1
Ta =-40°C to +125°C 4.4 4.55 4.65
TPS3809J25-Q1 30
) TPS3809L30-Q1 35
Vhys Hysteresis mV
TPS3809K33-Q1 40
TPS3809150-Q1 60
Vpp = 2V, Output unconnected 9 15
Iop Supply current uA
Vpp = 6V, Output unconnected 20 30
C; Input capacitance V|=0Vto Vpp 5 pF

(1) The lowest supply voltage at which RESET becomes active. t;, Vpp = 15 ps/V.
(2) To ensure best stability of the threshold voltage, a bypass capacitor ( 0.1 pF, ceramic) should be placed near the supply terminals.

7.6 Timing Requirements
R.=1MQ, C_ =50 pF, To =25°C

MIN NOM MAX| UNIT
tw Pulse width at Vpp Vpp=Vr-+0.2V,VDD =V;;- - 0.2V 10 us
7.7 Switching Characteristics
RL.=1MQ,C_=50pF, Ta=25°C

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
. VDD = VIT— +0.2 V, See
ty Delay time fiming diagram, i 7.8 120 200 280 ms
Propagation (delay) time, SeaET ViL=Vi--02V,Viy=V-
PHL  high-to-low-level output Vop to RESET delay +0.2V 10 us
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7.8 Timing Diagrams

VpD

V(NOm)
Vit

v

For Vpp< 1.1 V Undefined
Behavior of RESET Output

& 7-1. Timing Diagram
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7.9 Typical Characteristics

275

Vpp =25V I
2.50

|
225 I
|

2.00

Lrs Tp=25°C I I

1.50 I I

AW/
1.00 / ,}y Ta=0°C
ors A
0.50 /] Ta740C
7

025 ~

1.25 TA

VoL - Low-Level Output Voltage — V

1] 25 5.0 7.5 10.0 12.5
loL — Low-Level Output Current — mA

K 7-2. Low-Level Output Voltage vs Low-Level

50

‘
Ta=25°C
40
30
<
T2
5 10
2 TPS3809J25
3 0 /
>
2
S -0
(7]
a -20
o
-30
-40
-50
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Vpp - Supply Voltage — V

K 7-3. Supply Current vs Supply Voltage

" AN
N\ Vi
e KA \TAY
R

VoH — High-Level Output Voltage — V

Output Current
6.5 3.00
Vpp=6V Vpp=25V
6.0 2.75
5.5 2.50
5.0 \\\ 2.25
AN I
4.5 TA = -40°C— AN
o \\\\ 2.00

i1 \‘\\ Ta = -40°C
1.50 \\ L’A =o0°c
125 AN

NN

o e W \W\
\

VoH - High-Level Output Voltage - V

1.0 Tp=25C \ \ 0.50 'L'A =25°C /Y \\
0.5 \ \ \ 0.25 | | \ \\ \
0 LA 0 IR\
0 -10 -20 -30 -40 -50 0 -2 -4 -6 -8 -10
loH — High-Level Output Current — mA loH — High-Level Output Current — mA
Vpp =6V Vpp=2.5V
Kl 7-4. High-Level Output Voltage vs High-Level & 7-5. High-Level Output Voltage vs High-Level
Output Current Output Current
s 1.001 T
ia Vpp =23V
£ 1.000
=
Zr: 0.999 \\
;'E 0.998 / \
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£
= 0.995

—40 -20 0

VDD =23V

Ta — Free-Air Temperature — °C

E 7-6. Normalized Input Threshold Voltage vs Free-Air Temperature at Vpp

40 60 85
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8 Detailed Description
8.1 Overview

The TPS3809xxx-Q1 device is a low-current supervisory circuit for monitoring system voltages above 2 V. The
device asserts an active-low RESET signal when VDD drops below a preset threshold. The RESET output
remains low until VDD returns above its threshold. The device design is also to be relatively immune to short

negative transients on the VDD pin.

8.2 Functional Block Diagram

TPS3809xxx-Q1

R1

|
|
|
|
|
|
Vbb — o
: ‘
I R2
|
GND |
|
I
| Reference
| Voltage
| of 1137V
|

8.3 Feature Description
8.3.1 Vpp Monitoring

|

|

|

Reset

Logic —— RESET

N |

Timer I

|

'y |

|

|

Oscillator I

|

|

|

|

|

The Vpp pin provides a terminal at which a system voltage can be monitored. If the voltage on this pin drops
below V|1, RESET is asserted low. The comparator has a built-in hysteresis to ensure smooth RESET assertions
and deassertions. Refer to 775 to determine the Vpp voltage threshold for each device.

8.4 Device Functional Modes

TPS3809xxx-Q1 monitors one supply using the Vpp pin. When Vpp is above the V1 threshold for the device,
RESET will be high. When Vpp is below the V|1 threshold for the device, RESET will be low.
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9 Application and Implementation

#1E

PAR RLFR 4 145 B R T T1 38R YE FE , TI A GRILAERR A e . TI % N5 S
S REIEH T HNM . & I IEFF N, DR RS EE.

9.1 Application Information

The TPS3809xxx-Q1 voltage supervisor device design asserts an active-low RESET signal when Vpp drops
below a voltage threshold V1. The RESET signal remains low until the voltage returns above its threshold. The
typical application is with a processor or microcontroller, which needs to be reset when the supply rail drops
below a specified tolerance.

9.2 Typical Application

9.2.1 Design Requirements

Each device has a fixed=voltage monitoring threshold, and the device should be chosen based on the voltage
being monitored. Refer to 77" 5 to determine the VDD voltage threshold for each device. In this example, a 3.3V

TPS76333

ouT

GND

33V

VpD
TPS3809K33-Q1

RESET

GND

v

VbD

TMS320LC54x

RESET
GND

!

B 9-1. Typical Application Schematic

supply rail to a microcontroller will be monitored.

9.2.2 Detailed Design Procedure

Because a 3.3-V supply rail needs to be monitored, TPS3809K33-Q1 should be used. This device has a 2.93-V
threshold for reset. Connect the 3.3-V supply to the Vpp pin and the reset output of the supervisor to the reset
pin of the microcontroller.

Copyright © 2022 Texas Instruments Incorporated
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9.2.3 Application Curves
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Vpp - Supply Voltage - V

&l 9-2. Supply Current vs Supply Voltage
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&l 9-3. Normalized Input Threshold Voltage vs
Free-Air Temperature at Vpp
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10 Power Supply Recommendations

The TPS3809xxx-Q1 device design operates from an input supply from 2 V to 6 V. Tl recommends placing a 0.1-
WF capacitor near the Vpp pin.
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11 Layout
11.1 Layout Guidelines

Tl recommends placing the 0.1-uF decoupling capacitor close to the Vpp pin. The Vpp and GND traces should

be able to carry 30 yA without a significant drop in voltage.

11.2 Layout Example

o GND

TPS3809xxx-Q1

RESET

VDD

. Denotes GND Via

A 11-1. Layout Example

CVDD

oife
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12 Device and Documentation Support
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12.2 Trademarks
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13 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )

2T09I150QDBVRG4Q Active Production SOT-23 (DBV) | 3 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PDCQ
2T09I50QDBVRG4Q.A Active Production SOT-23 (DBV) | 3 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PDCQ
TPS3809150QDBVRQ1 Active Production SOT-23 (DBV) | 3 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PDCQ
TPS3809150QDBVRQ1.A Active Production SOT-23 (DBV) | 3 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PDCQ
TPS3809K33QDBVRQ1 Active Production SOT-23 (DBV) | 3 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PDBQ
TPS3809K33QDBVRQ1.A Active Production SOT-23 (DBV) | 3 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PDBQ
TPS3809L30QDBVRQ1 Active Production SOT-23 (DBV) | 3 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PDAQ
TPS3809L30QDBVRQ1.A Active Production SOT-23 (DBV) | 3 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PDAQ

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead finish/Ball material: Parts 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.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

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 TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.
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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.

OTHER QUALIFIED VERSIONS OF TPS3809-Q1 :
o Catalog : TPS3809

o Enhanced Product : TPS3809-EP

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Enhanced Product - Supports Defense, Aerospace and Medical Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
2T09I150QDBVRG4Q SOT-23 | DBV 3 3000 178.0 9.0 3.3 3.2 14 4.0 8.0 Q3
TPS3809150QDBVRQ1 | SOT-23 | DBV 3 3000 178.0 9.0 33 3.2 14 4.0 8.0 Q3
TPS3809K33QDBVRQ1 | SOT-23 | DBV 3 3000 178.0 9.0 3.3 3.2 14 4.0 8.0 Q3
TPS3809L30QDBVRQ1 | SOT-23 | DBV 3 3000 178.0 9.0 3.3 3.2 14 4.0 8.0 Q3
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
2T09150QDBVRG4Q SOT-23 DBV 3 3000 180.0 180.0 18.0
TPS3809150QDBVRQ1 SOT-23 DBV 3 3000 180.0 180.0 18.0
TPS3809K33QDBVRQ1 SOT-23 DBV 3 3000 180.0 180.0 18.0
TPS3809L30QDBVRQ1 SOT-23 DBV 3 3000 180.0 180.0 18.0
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PACKAGE OUTLINE
DBVOOO03A 3 SOT-23 - 1.45 mm max height

{ar

SMALL OUTLINE TRANSISTOR

INDEX AREA

3.0
26 (& ]oa]c
. 175 4T. 1.45
A
PIN 1. 1.45 . 0.90

K/‘N

4X 0°-15° L
y Ll

/\ 4X 4 -15°

GAGE PLANE

8D r L—»
s TYP .
0 03 TYP SEATING PLANE

4220743/D 08/2024

NOTES:

[N

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

. This drawing is subject to change without notice.

. Refernce JEDEC MO-178.

. 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.

. Support pin may differ or may not be present.

AOWN

)]
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EXAMPLE BOARD LAYOUT
DBVOOO3A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

3X(06) 1

LT JT

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4220743/D 08/2024

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.
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EXAMPLE STENCIL DESIGN
DBVOOO3A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
j 3X (1.1) r
! |
3X(0.6) 1 [ i }
f I
L SYMM
77777 - - -

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

4220743/D 08/2024

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.
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