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Single-Channel High-Speed MOSFET Drivers

Check for Samples: TPS2816-Q1 , TPS2817-Q1, TPS2818-Q1, TPS2819-Q1, TPS2828-Q1, TPS2829-Q1

FEATURES TPS2816, TPS2817
* Qualified for Automotive Applications TPS2818, TPS2819

+ Customer-Specific Configuration Control Can DBV PACKAGE
Be Supported Along With Major-Change (TOP VIEW)
Approval Vpp [ 1° 5[ 1Vee

* Low-Cost Single-Channel High-Speed MOSFET
Driver GND[ ]2

+ 15-mA Max Igc (TPS2828, TPS2829)

* 25-ns Max Rise/Fall Times and 40-ns Max IN[]3 4 Jourt
Propagation Delay. . . 1-nF Load

* 2-A Peak Output Current TPS2828, TPS2829

« 4-Vto 14-V Driver Supply-Voltage Range, D?‘;IOT?A\(/:IEVAV();E

Internal Regulator Extends Range to 40 V
(TPS2816, TPS2817, TPS2818, TPS2819)

* 5-pin SOT-23 Package

NC[]1° 5 IVee

+ —40°Cto 125°C Ambient-Temperature GND[] 2
Operating Range
» Highly Resistant to Latch-Ups N3 s out

NC No internal connection

DESCRIPTION

The TPS28xx single-channel high-speed MOSFET drivers are capable of delivering peak currents of up to 2 A
into highly capacitive loads. High switching speeds (t, and t; = 14 ns typ) are obtained with the use of BICMOS
outputs. Typical threshold switching voltages are two-thirds and one-third of Vsc. The design inherently
minimizes shoot-through current.

A regulator is provided on TPS2816 through TPS2819 devices to allow operation with supply inputs between 14V
and 40V. The regulator output can be used to power other circuits, provided power dissipation does not exceed
package limitations. If the regulator is not required, Vpp (the regulator input) should be connected to V. The
TPS2816 and TPS2817 input circuits include an active pullup circuit to eliminate the need for an external resistor
when using open-collector PWM controllers. The TPS2818 and TPS2819 are identical to the TPS2816 and
TPS2817, except that the active pullup circuit is omitted. The TPS2828 and TPS2829 are identical to the
TPS2818 and TPS2819, except that the internal voltage regulator is omitted, allowing quiescent current to drop
to less than 15 pA when the inputs are high or low.

The TPS28xx series devices are available in 5-pin SOT-23 (DBV) packages and operate over an ambient
temperature range of —40°C to 125°C.

Q 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.

PRODUCTION DATA information is current as of publication date. Copyright © 2005-2011, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas !

Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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A These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘Y '\ during storage or handling to prevent electrostatic damage to the MOS gates.

ORDERING INFORMATION

PACKAGED DEVICES
Ta FUNCTION TOP-SIDE MARKING
SOT-23-5 (DBV)

Inverting driver with active pullup input TPS2816DBV PREVIEW
Noninverting driver with active pullup input TPS2817DBV PREVIEW

—40°C to 125°C Inverting driver TPS2818DBV PREVIEW
Noninverting driver TPS2819QDBVRQ1 PAYI
Inverting driver, no regulator TPS2828DBV PREVIEW

FUNCTIONAL BLOCK DIAGRAM

TPS2816, TPS2818 TPS2817, TPS2819

Vce Vce
ouT ouTt
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ABSOLUTE MAXIMUM RATINGS®®
over operating free-air temperature range (unless otherwise noted)®

VALUE / UNITS
Ve Supply voltage range -03Vito1l5V
Vpp Regulator supply voltage range Ve -0.3Vito42V
Input voltage range, IN -0.3V1toVec 0.5V
Output voltage range (pin 4) —-0.5V1to Ve +t0.5V
Ve Continuous regulator output current 25 mA
Continuous output current, OUT +100 mA
Continuous total power dissipation See Dissipation Rating Table
T, Operating junction temperature range —40°C to 150°C
Tstg Storage temperature range —65°C to 150°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s 260°C

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

(2) All voltages are with respect to device GND terminal.

DISSIPATION RATINGS®

PACKAGE Ta 325°C DERATING FACTOR Ta =70°C Ta =80°C
POWER RATING ABOVE Tp = 25°C POWER RATING POWER RATING
DBV 437 mW 3.5 mw/°C 280 mwW 227 mW

(1) These dissipation ratings are based upon EIA specification JESD51-3, Low Effective Thermal Conductivity Test Board for Leaded
Surface Mount Packages, in tests conducted in a zero-airflow, wind-tunnel environment.

ESD RATINGS, TPS2819

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

PARAMETER VALUE UNIT
Human Body Model (HBM) 2000 \%
ESD Machine Model (MM) 200 \%
Charged-Device Model (CDM) 500 \%

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

MIN  MAX UNIT
Vpp Regulator input voltage range, TPS2816 through TPS2819 8 40 Y
Ve Supply voltage 4 14 Y
IN Input voltage -0.3 Vce Y
Icc Continuous regulator output current 0 20 mA
T, Operating junction temperature —-40 125 °C

TPS28xx ELECTRICAL CHARACTERISTICS
over recommended operating ambient temperature range, Vec = 10 V, Vpp tied to V¢, C, = 1 nF (unless otherwise specified)

PARAMETER | TEST CONDITIONS | MIN TYP®  mAx| uNnIT
INPUTS
Vee =5V 33 4
Positive-going input threshold voltage Vee =10V 6.6 7 \%
Vee =14V 93 10

(1) Typical values are for Tp = 25°C, unless otherwise noted.
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TPS28xx ELECTRICAL CHARACTERISTICS (continued)
over recommended operating ambient temperature range, Ve = 10 V, Vpp tied to V¢, C, = 1 nF (unless otherwise specified)

PARAMETER TEST CONDITIONS MIN  TYP®W  MAX UNIT
Vec =5V 1 1.7
Negative-going input threshold voltage Vee =10V 2 3.3 \%
Vec =14V 25 4.6
Input voltage hysteresis 1.3 \%
Input current, TPS2818/19/28/29 Input =0V or Vcc 0.2 HA
Input =0V 650
Input current, TPS2816/17 HA
Input = Ve 15
Input capacitance ® 5 10 pF
OUTPUTS
TPS2816, TPS2817,
TPS2818, TPS2828, lo=-1mA 9.75 9.9
TPS2829
High-level output voltage TPS2819 Tp=25°C 8 9.1 \%
TPS2816, TPS2817, lo =—100 mA
TPS2818, TPS2828, Ta =-40°C to 125°C 7 9.1
TPS2829
lo=1mA 0.18 0.25
Low-level output voltage \
lo = 100 mA 1 2
REGULATOR, TPS2816 THROUGH TPS2819
Output voltage 14<Vpp<s40V,0<15<20 mA 10 11.5 13 \%
Output voltage in dropout lo=10 mA, Vpp =10V 8 10 \%
SUPPLY CURRENT
IN = high=10V 150 250
TPS2816, TPS2817
IN=low=0V 650 1000
) TPS2819 IN = high or low, Tp=25°C 25 50
Supply current into Ve High =10V, MA
TPS2818 Low=0V Ta =-40°C to 125°C 25 60
IN = high or low,
TPS2828, TPS2829 High = 10 V, Low = 0 V 0.1 15
TPS2816, TPS2817 IN = high = 10 V 650 1000
orlow=0V
Supply current into Vpp TPS2818 Vpp =20V, _ 50 150 HA
TPS2819 IN = high =11V 50 150
orlow=0V
(2) Not production tested. Specified by design.
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TPS28xxY ELECTRICAL CHARACTERISTICS
at Tp = 25°C, Ve = 10V, Vpp tied to Ve, C, = 1 nF (unless otherwise specified)

PARAMETER | TEST CONDITIONS | MIN TYP MAX UNIT
INPUTS
VCC =5V 3.3
Positive-going input threshold voltage Vee =10V 6.6 Y
VCC =14V 9.3
VCC =5V 1.7
Negative-going input threshold voltage Vee =10V 3.3 Y
VCC =14V 4.6
Input voltage hysteresis 1.3 Y
Input current, TPS2818/19/28/29 Input =0V or Vcc 0.2 uA
Input =0V 650
Input current, TPS2816/17 HA
Input = Ve 15
Input resistance 1000 MQ
Input capacitance 5 pF
OUTPUTS
) lo=-1mA 9.9
High-level outupt voltage \%
lo = —100 mA 9.1
lo=1mA 0.18
Low-level outupt voltage \%
lo = 100 mA 1
REGULATOR, TPS2816 THROUGH TPS2819
Output voltage 14<Vpp<s40V,0<1p<20 mA 11.5 \Y
Output voltage in dropout lo=10 mA, Vpp =10V 9 Y
SUPPLY CURRENT
TPS2816, IN = high=10V 150
TPS2817 IN=low=0V 650
Supply current into V TPS2818, A
pply cc TPS2819 - . 25 M
IN = high or low, High =10 V, Low =0 V
TPS2828, 0.1
TPS2829 ’
TPS2816,
Suppl tinto V, TPS2817 V 20V, IN=high=10V or|l oV o0 A
u current into = , IN = high = or low =
pply DD TPS2818, DD 9 0 M
TPS2819

Copyright © 2005-2011, Texas Instruments Incorporated
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SWITCHING CHARACTERISTICS

for all devices over recommended operating ambient temperature range, Vec = 10 V, Vpp tied to Ve, C. = 1 nF (unless
otherwise specified)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

Vec =14V 25

tr Rise time Vee =10V 14 30 ns
Vec=5V 35
Vec =14V 25

t Fall time Vee =10V 14 30 ns
Vec =5V 35
Vec =14V 40

tpHL Propagation delay time, high-to-low-level output Vee =10V 24 45 ns
Vec=5V 50
Vec =14V 40

tpLH Propagation delay time, low-to-high-level output Vee =10V 24 45 ns
Vec=5V 50

PARAMETER MEASUREMENT INFORMATION

IN ?{ 50%

| ov
e
| . \
ouTt } 901/‘;% ‘50% o
tPHL —“—"‘ ‘

Figure 1. Typical Timing Diagram (TPS2816)

TPS2816

e

Regulator

Input l Output

Figure 2. Switching-Time Test Setup
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PARAMETER MEASUREMENT INFORMATION (continued)

TPS2816 Current
Loop

_'_,J_ vee l L 10V

0-10 Vdc ouT I 0.1 uF I 4.7 uF

L

Figure 3. Shoot-Through Current Test Setup
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APPLICATION INFORMATION

MOSFETSs are voltage-driven devices that require very little steady-state drive current. However, the large input
capacitance (200 pF to 3000 pF or greater) of these devices requires large current surges to reduce the turn-on
and turn-off times. The TPS2816 series of high-speed drivers can supply up to 2 A to a MOSFET, greatly
reducing the switching times. The fast rise times and fall times and short propagation delays allow for operation
in today's high-frequency switching converters.

In addition, MOSFETs have a limited gate-bias voltage range, usually less than 20 V. The TPS2816 series of
drivers extends this operating range by incorporating an on-board series regulator with an input range up to 40 V.
This regulator can be used to power the drivers, the PWM chip, and other circuitry, providing the power
dissipation rating is not exceeded.

When using these devices, care should be exercised in the proper placement of the driver, the switching
MOSFET, and the bypass capacitor. Because of the large input capacitance of the MOSFET, the driver should
be placed close to the gate to eliminate the possibility of oscillations caused by trace inductance ringing with the
gate capacitance of the MOSFET. When the driver output path is longer than approximately 2 in, a resistor in the
range of 10 Q should be placed in series with the gate drive as close as possible to the MOSFET. A ceramic
bypass capacitor also is recommended to provide a source for the high-speed current transients that the
MOSFET requires. This capacitor should be placed between V.c and GND of the driver (see Figure 20 and
Figure 21).

TPS2816

==

Regulator

Load

/47 0.1 uF

H

3 w

Input 4 m

Figure 20. Ve <14V

TPS2816

Regulator 3

+
H
3 WV\J
Input 4 m

Load

Figure 21. Vo> 14V
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The on-board series regulator supplies approximately 20 mA of current at 11.5 V, some of which can be used for
external circuitry, if the power dissipation rating for the driver is not exceeded. When using the onboard series
regulator, an electrolytic output capacitor of 4.7 yF or larger is recommended. Although not required, a 0.1-uyF
ceramic capacitor on the input of the regulator can help suppress transient currents (see ). When not used, the
regulator should be connected to Vc. Grounding Vpp results in destruction of the regulator.

34VDC ° o Fl
A

1

0.1 HFI I4.7HF 7

Vee TPS2816

PWM —]
1 5
Controller IH Regulator

Vo

out : ‘% I 10 uF

Figure 22. Boost Application

@
r4
o

\W—

The TPS2816 and TPS2818 drivers include active pullup circuits on the inputs to eliminate the need for external
pullup resistors when using controllers with open-collector outputs (such as the TL5001). The TPS2817 and
TPS2819 drivers have standard CMOS inputs, providing a total device operating current of less than 50 pA. All
devices switch at standard CMOS logic levels of approximately two-thirds V¢ with positive-going input levels,
and approximately one-third Ve with negative-going input levels. Being CMOS drivers, these devices draw
relatively large amounts of current (approximately 5 mA) when the inputs are in the range of one-half of the
supply voltage. In normal operation, the driver input is in this range for a very short time. Care should be taken to
avoid use of very low slew-rate inputs, used under normal operating conditions. Although not destructive to the
device, slew rates slower than 0.1 V/us are not recommended.

The BICMOS output stage provides high instantaneous drive current to rapidly toggle the power switch and very
low drop to each rail to ensure proper operation at voltage extremes.

Low-voltage circuits (less than 14 V) that require very low quiescent currents can use the TPS2828 and
TPS2829 drivers. These drivers use typically 0.2 pA of quiescent current (with inputs high or low). They do not
have the internal regulator or the active pullup circuit, but all other specifications are the same as for the rest of
the family.

2.5-V/3.3-V, 3-A APPLICATION

Figure 23 illustrates the use of the TPS2817 with a TL5001 PWM controller and a TPS1110 in a simple
step-down converter application. The converter operates at 275 kHz and delivers either 25 V or 3.3 V
(determined by the value of R6) at 3 A (5 A peak) from a 5-V supply. The bill of materials is provided in Table 1.
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NOTE: If the parasitics of the external circuit cause the voltage to violate the Absolute Maximum Rating for the output pins,
Schottky diodes should be added from ground to output and from output to Vcc.

Figure 23. Step-Down Application

Table 1. Bill of Materials

3 A Continuous

REF DES PART NO. DESCRIPTION MFR
ul TPS2817DBV IC, MOSFET driver, single noninverting TI
u2 TL5001CD IC, PWM controller TI
Q1 TPS1110D MOSFET, p-channel, 6 A, 7 V, 75 mQ Tl
C1, C2,C3,C8 Capacitor, ceramic, 0.1 yF, 50 V, X7R, 1206
C3 Capacitor, ceramic, 0.033 pF, 50 V, X7R, 1206
C4 Capacitor, ceramic, 2200 pF, 50 V, X7R, 0805
C6 ECS-T1CY105R Capacitor, tantalum, 1.0 pyF, 16 V, A case Panasonic
Cc7 10SC47M Capacitor, OS-Con, 47 pF, 10 V Sanyo
C9 Capacitor, ceramic, 1000 pF, 50 V, X7R, 0805
C10, C12 10SA220M Capacitor, OS-Con, 220 pF, 10 V Sanyo
Cl1 Capacitor, ceramic, 0.022 pF, 50 V, X7R, 0805
C13 Capacitor, ceramic, 47 yF, 50 V, X7R
CR1 50WQO3F Diode, Schottky, D-pak, 5 A, 30 V IR
L1 SML3723 Inductor, 27 pH, £20%, 3 A Nova Magnetics

Copyright © 2005-2011, Texas Instruments Incorporated
Product Folder Link(s): TPS2816-Q1 TPS2817-Q1 TPS2818-Q1 TPS2819-Q1 TPS2828-Q1 TPS2829-Q1

Submit Documentation Feedback

15


http://focus.ti.com/docs/prod/folders/print/tps2816-q1 .html
http://focus.ti.com/docs/prod/folders/print/tps2817-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2818-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2819-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2828-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2829-q1.html
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRS289B&partnum=TPS2816-Q1 
http://focus.ti.com/docs/prod/folders/print/tps2816-q1 .html
http://focus.ti.com/docs/prod/folders/print/tps2817-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2818-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2819-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2828-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2829-q1.html

TPS2816-Q1 , TPS2817-Q1, TPS2818-Q1
TPS2819-Q1, TPS2828-Q1, TPS2829-Q1

SPRS289B —AUGUST 2005-REVISED SEPTEMBER 2011

13 TEXAS
INSTRUMENTS

www.ti.com

Table 1. Bill of Materials (continued)

REF DES PART NO. DESCRIPTION MFR

R1 Resistor, CF, 47 kQ, 1/10 W, 5%, 0805

R2 Resistor, CF, 1.5 kQ, 1/10 W, 5%, 0805

R3 Resistor, MF, 30.1 kQ, 1/10 W, 1%, 0805

R4 Resistor, MF, 1.00 kQ, 1/10 W, 1%, 0805

R5 Resistor, CF, 47 Q, 1/10 W, 5%, 0805

R6(3.3-V) Resistor, MF, 2.32 kQ, 1/10 W, 1%, 0805

R6 (2.5-V) Resistor, MF, 1.50 kQ, 1/10 W, 1%, 0805

R7 Resistor, CF, 100 W, 1/10 W, 5%, 0805

As shown in Figure 24 and Figure 25, the TPS2817 turns on the TPS1110 power switch in less than 20 ns and

off in 25 ns.

Q1 Gate

S 2Vidiv -
Wi_

12.5 nsidiv |

Figure 24. Q1 Turn-On Waveform

- Q1 Drain T A ZVIdI_V

2Vidiv

Q1 Gate

oo

Ao 125ns/div ¢, .

Figure 25. Q1 Turn-Off Waveform

The efficiency for various output currents, with a 5.25-V input, is shown in Figure 26. For a 3.3-V output, the
efficiency is greater than 90% for loads up to 2 A — exceptional for a simple, inexpensive design.

Efficiency %

95 T T T
V|=525V
Ta = 25°C
L A
o0 / \\llo\—3.3v
A7 N
/ \\ \
85—+ yo=25v | >~
0 =24
\\\ \\
\\\
80 N
N,
\\\
\!
75
70
0 05 1 16 2 25 3 35 4 45 5

Load Current - A

Figure 26. Converter Efficiency

16

Submit Documentation Feedback
Product Folder Link(s): TPS2816-Q1 TPS2817-Q1 TPS2818-Q1 TPS2819-Q1 TPS2828-Q1 TPS2829-Q1

Copyright © 2005-2011, Texas Instruments Incorporated


http://focus.ti.com/docs/prod/folders/print/tps2816-q1 .html
http://focus.ti.com/docs/prod/folders/print/tps2817-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2818-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2819-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2828-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2829-q1.html
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRS289B&partnum=TPS2816-Q1 
http://focus.ti.com/docs/prod/folders/print/tps2816-q1 .html
http://focus.ti.com/docs/prod/folders/print/tps2817-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2818-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2819-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2828-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2829-q1.html

B TEXAS MENTS TPS2816-Q1 , TPS2817-Q1, TPS2818-Q1
TPS2819-Q1, TPS2828-Q1, TPS2829-Q1
www.ti.com SPRS289B —AUGUST 2005—REVISED SEPTEMBER 2011

REVISION HISTORY
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision A (September 2005) to Revision B Page
LR O g F- T o =To B ol = 1] g T=T= B (o T, | PP 1
* Added top-side marking for TPS2819QDBVRQL .......cciiiiiiiiiieiiiie ittt sttt e e e s bt e s aab e e e sabe e e aabb e e e snbeeesnneee s 2
LI N (o [=Yo I S D = 1T 530 = o] L= PRSP 3
LINo [o=To I 1o ] (S g o) (=20 (o] g1 o] o[V aox=To T= Yo ¢= 1 o o] =SSR 4
» Added typical high-level output voltage of 7 V across temMpPerature range .........cccceeeeiiiiieieeeiiiiieeeeesaiireeeeeesnireeeessssneeeeeeas 4
* Added maximum supply current into Ve Of 60 JA aCross temMPErature range ..........ccceevreeeerueeeiiieeesneeeesieeesnieeessseeessneeens 4
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Product Folder Link(s): TPS2816-Q1 TPS2817-Q1 TPS2818-Q1 TPS2819-Q1 TPS2828-Q1 TPS2829-Q1


http://focus.ti.com/docs/prod/folders/print/tps2816-q1 .html
http://focus.ti.com/docs/prod/folders/print/tps2817-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2818-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2819-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2828-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2829-q1.html
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRS289B&partnum=TPS2816-Q1 
http://focus.ti.com/docs/prod/folders/print/tps2816-q1 .html
http://focus.ti.com/docs/prod/folders/print/tps2817-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2818-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2819-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2828-q1.html
http://focus.ti.com/docs/prod/folders/print/tps2829-q1.html
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PACKAGING INFORMATION

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

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

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

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

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

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

@ Multiple Top-Side Markings will be inside parentheses. Only one Top-Side 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 Top-Side 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 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.

OTHER QUALIFIED VERSIONS OF TPS2819-Q1, TPS2829-Q1 :

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish ~ MSL Peak Temp Op Temp (°C) Top-Side Markings Samples
I Drawing Qty 0) ®3) (4
TPS2819QDBVRQ1 ACTIVE SOT-23 DBV 5 3000 Green (RoHS CUNIPDAU  Level-1-260C-UNLIM -40 to 125 PAYI
& no Sh/Br)
TPS2829QDBVRQ1 ACTIVE SOT-23 DBV 5 3000 Gg[eens('s/([)aH)S CUNIPDAU  Level-1-260C-UNLIM -40 to 125 PAYQ
no r
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http://www.ti.com/product/TPS2819-Q1?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TPS2829-Q1?CMP=conv-poasamples#samplebuy
http://www.ti.com/productcontent
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o Catalog: TPS2819, TPS2829

¢ Enhanced Product: TPS2819-EP

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

e Enhanced Product - Supports Defense, Aerospace and Medical Applications

Addendum-Page 2


http://focus.ti.com/docs/prod/folders/print/tps2819.html
http://focus.ti.com/docs/prod/folders/print/tps2829.html
http://focus.ti.com/docs/prod/folders/print/tps2819-ep.html

i3 Texas PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 14-Mar-2013
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
i |
& go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
TPS2819QDBVRQ1 SOT-23 | DBV 3000 178.0 9.0 323 | 317 | 137 | 4.0 8.0 Q3
TPS2829QDBVRQ1 SOT-23 | DBV 3000 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
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TAPE AND REEL BOX DIMENSIONS
At
4
-
// S
/\g\ /)i\
. 7
\\ /
. P -
e e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS2819QDBVRQ1 SOT-23 DBV 5 3000 180.0 180.0 18.0
TPS2829QDBVRQ1 SOT-23 DBV 5 3000 203.0 203.0 35.0

Pack Materials-Page 2



MECHANICAL DATA

DBV (R—PDSO—G5)

PLASTIC SMALL—OUTLINE PACKAGE

0,50
I 175 300 o
1,45 2,60 l
; v
Pin 1 |:| I:I I:I —
Index Area 1 3
(Optional) 505 Goge Plane
' 2,75 > f
W
— 1,45 MAX
b \
v \_L i J_/ v Seating Plane
0,15
0.00 s ] [a]o10]
4073253-4/L 08/2013
NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.
D. Falls within JEDEC MO—178 Variation AA.
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LAND PATTERN DATA

DBV (R—PDSO-G5) PLASTIC SMALL OUTLINE

Example Board Layout Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).

- 1,90 —~ | 1.90
— mfo—————r ————— 4 —
I loss
I 2.7 2.7
e "
; N
/ \\
e S O R
\ /
\. "L// l— 0,95 — - 095

’ \

/ ‘__/T/'So\der Mask Opening

/ 1,05 \
\ | ————— Pad Geometry

\ /
\ 0,07 — L— /

’

N Al Around //

4209593-3/C 08/11

NOTES: A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

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

E

Publication IPC—=7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Example stencil design based on a 50% volumetric
metal load solder paste. Refer to IPC=7525 for other stencil recommendations.
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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 JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. 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 as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

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
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2013, Texas Instruments Incorporated


http://www.ti.com/audio
http://www.ti.com/automotive
http://amplifier.ti.com
http://www.ti.com/communications
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http://www.ti.com/consumer-apps
http://dsp.ti.com
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http://power.ti.com
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http://www.ti.com/omap
http://e2e.ti.com
http://www.ti.com/wirelessconnectivity
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Components Supply Platform

Authorized Distribution Brand :
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Website :

Welcome to visit  www.ameya360.com

Contact Us :
= Address :

401 Building No.5, JiuGe Business Center, Lane 2301, Yishan Rd
Minhang District, Shanghai, China

> Sales :

Direct +86 (21) 6401-6692

Email amall@ameya360.com
QQ 800077892
Skype ameyasalesl ameyasales?2

= Customer Service :

Email service@ameya360.com

= Partnership :
Tel  +86 (21) 64016692-8333

Email mkt@ameya360.com


www.ameya360.com
www.rohm.com.cn/web/china
www.sunlordinc.com
www.susumu.sh.cn
www.averlogic.com
www.nxp.com
http://www.ameya360.com/mfrdetail/2Pai_Semiconductor
http://www.ameya360.com/mfrdetail/Ambarella
http://www.ameya360.com/mfrdetail/CanaanTek
http://www.ameya360.com/mfrdetail/Firstohm
http://www.ameya360.com/mfrdetail/GigaDevice
http://www.ameya360.com/mfrdetail/Vanguard_Semiconductor
www.elprotronic.com
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