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5 Pin Configuration and Functions

IN|:3 4:|om

Not to scale

5-1. DBV Package, 5-Pin SOT-23 (Top View)

# 5-1. Pin Functions

PIN
NAME NO.

TYPE

DESCRIPTION

ADJ/EN 1

ADJ/EN pin. Connect the reference voltage to this pin. This pin connects to the error amplifier
internally. A low signal below V,_disables the device and a high signal above V|4 enables the
device. Connect the voltage reference directly or with a voltage divider for lower output voltages.
To compensate for line influences, place a capacitor close to this pin.

GND 2 —

Ground pin.

NC 5 —

This pin is not internally connected. Connect this pin to GND for improved thermal performance.

IN 3

Input power-supply voltage pin. This pin is the device supply. For best transient response and to
minimize input impedance, use the recommended value or larger ceramic capacitor from IN to
GND as listed in the Recommended Operating Conditions table. Place the input capacitor as
close to the input of the device as possible to compensate for line influences.

ouT 4 o}

Regulated output voltage pin. A capacitor is required from OUT to GND for stability. For best
transient response, use the nominal recommended value or larger ceramic capacitor from OUT
to GND; see the Recommended Operating Conditions table. Place the output capacitor as close
to output of the device as possible.

6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)(")

MIN MAX| UNIT
A\ Unregulated input voltage -40 45 \%
Vout Regulated output voltage -5 45 \%
VADJEN Adjustable input and enable input voltage -0.3 45 \%
VN - VouTt Input output voltage difference -40 40 \%
T, Operating junction temperature —40 150 °C
Tstg Storage temperature -65 150 °C

(1)  Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. If
used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully
functional, and this may affect the device reliability, functionality, performance, and shorten the device lifetime.

6.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +1000
V(esD) Electrostatic discharge Charged-device model (CDM), per JEDEC All pins +500 \%
specification JESD22-C101(2) Corner pins +750

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process
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(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

6.3 Recommended Operating Conditions

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

MIN TYP MAX UNIT
VN Unregulated input voltage 3 40 \%
Vout Regulated output voltage 2 30 \%
lout Output current 0 70 mA
Cin Input capacitor(!) 0 1 uF
Cout Output capacitor® 1 200 uF
ESR Output capacitor ESR requirements 0.001 3 Q
T, Operating junction temperature —40 150 °C
(1)  For robust EMI performance the minimum input capacitance is 500 nF.
(2) Effective output capacitance of 500 nF minimum required for stability.
6.4 Thermal Information
TPS7B4255
THERMAL METRIC(") DBV (SOT-23)? UNIT
5 PINS

Resa Junction-to-ambient thermal resistance 176.3 °C/W
ReJcitop) Junction-to-case (top) thermal resistance 75.6 °C/W
Raus Junction-to-board thermal resistance 44.4 °C/W
Wr Junction-to-top characterization parameter 17.9 °C/W
Y Junction-to-board characterization parameter 441 °C/W
Rauc(bot) 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.

(2) Evaluated using JEDEC standard (2s2p).
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6.5 Electrical Characteristics
specified at T; = —40°C to +150°C, Viy=13.5V, loyr= 100 pA, Coyr =1 uF, 1 mQ < Cour ESR<2Q, Cin=1 yF,
and Vapy = 5V (unless otherwise noted), typical values are at T; = 25°C

PARAMETER TEST CONDITIONS MIN TYP  MAX UNIT

AVour Output voltage tracking accuracy VN = Vout + 600 mV to 40 V, loyt = 100 pA to 70 mA -5 5 mV

AVouT(aviny Line regulation VN = Vout + 600 mV to 40 V 0.5 mV

AVouT(aiouT) Load regulation VN = Vout + 600 mV, loyt = 100 pA to 70 mA () 0.5 mV
ViN=5.6V 1040V, Igyr = 100 pA, T;=25°C 34 40

la Quiescent current ViN=5.6 V1040V, lgyt = 100 pA, -40°C < T; < 85°C 45
Vin=5.6 V1040V, loyr = 100 pA 50 uA

lon Ground current Vin=5.6 V1040V, oyt =70 mA, T, = 25°C 470
ViN=5.6V 1040V, loyr =70 mA 550

Voo Dropout voltage lout =70 MA, Vapy 2 3.3V, Viy=Vapy 470 iy
lout =50 MA, Vapy 24V, Vin=Vapy 330

IsHUTDOWN Shutdown supply current (Ignp) Vapyen =0V 3

IADJEN ADJ/EN pin current 0.25 WA

VUVLORISING) Rising input supply UVLO V) rising 2.6 2.7 2.81 v

VuvioraLLing) | Falling input supply UVLO V) falling 23 2.4 25

VUvLOHYST) VuvLo(ny hysteresis 300 mV

Vi Adjustable and enable logic input low 1

level

Vi gc\ilj;stable and enable logic input high 165 v

loL Output current limit Vin = Vour + 1V, Vour short to 90% x Vapy 75 100 130 mA

PSRR Power-supply ripple rejection VN - Vout =1V, Frequency = 100 Hz, Ioyt = 70 mA 80 dB

v, Output noise voltage m?g;l:sir\énigﬂ =1 mA, a5 yVrus reference is used for 150 Wrus

IR Reverse current at V|y ViN=0V,Vour =20V, Vapy =5V -0.25 0.25

IRN1 Reverse current at negative V|y VIN=-20V, Vout =20V, Vpopy =5V -0.5 0.5 A

IrRN2 Reverse current at negative Vg ViN=-20V,Vour =0V, Vppy =5V -0.5 0.5

T Junction temperature —40 150 °C

Tsp(sHuTDowN) | Junction shutdown temperature 175 °C

TspHysT) Hysteresis of thermal shutdown 15 °C

(1) Power dissipation is limited to 2 W for device production testing purposes. The power dissipation can be higher during normal

operation. Please see the thermal dissipation section for more information on how much power the device can dissipate while

maintaining a junction temperature below 150°C.

Timing Characteristics

specified at V| =13.5V, lgyt= 100 pA, Coyt =1 WF, C\y =1 pF, and Vppy =5V (unless otherwise noted), typical values are

atT,=25°C

PARAMETER \ TEST CONDITIONS \ MIN TYP  MAX| UNIT
Timing Characteristics
tstartup Startup time ‘Time from EN high to Voyr = 95% x Vapy ‘ 255 ‘ us
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6.6 Typical Characteristics

Temperature (°C)
VIN =13.5 V, VADJ/EN =5V

6-5. Current Limit vs Temperature
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6.6 Typical Characteristics (continued)

8 8
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6-7. Output Voltage vs Input Voltage 6-8. Output Voltage vs Adjustable Voltage
36 30 80 30
—— 10mA —— 50mA 2 — lout z
a2 — 20mA — 70mA [, = 70 — Vour[20 =
L 60 10 3
28 10 < =
S _. 50 U o %
< 24 o = < v £
Z s £ w0 -0 =
> 20 -0 3 3 3
5 = 30 20 5
o] ')
16 20 3 20 30 B
S S
12 30 8 10 40 S
Q Q
8 -40 0 -50
0 100 200 300 400 500 600 700 800 900 1000 0 100 200 300 400 500 600 700 800 900 1000
Time (us) Time (us)
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6-9. Line Transient 6-10. Load Transient
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70mA, Vapyen =5V 6-12. Load Capacitance vs ESR Stability
6-11. Power-Supply Rejection Ratio vs Frequency
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7 Detailed Description
7.1 Overview

The TPS7B4255 is an integrated, low-dropout (LDO) voltage tracker with ultra-low tracking tolerance. Because
of the high risk of cable shorts when powering sensors off-board, multiple protection features are built into the
LDO including short to battery, short to GND, and reverse current protection.

This device features thermal shutdown protection, brick-wall current limiting, undervoltage lockout (UVLO), and
reverse current protection.

7.2 Functional Block Diagram

ouT

| Vin

Th 1
1 - :

L
P4
ok
—
—
-

Reverse Internal Brick-wall

Current Supply Current
Limit

1

Protection l

—> UvLO »

Logic
Control

Thermal
Shutdown g

ADJ/EN

GND
T
7-1. Functional Block Diagram

7.3 Feature Description
7.3.1 Regulated Output (Voyr)

This device is a tracking LDO; thus, the output voltage is determined by the voltage provided to the ADJ/EN pin,
provided that V|y is greater than V4. When the voltage at the ADJ/EN pin exceeds the required voltage to
enable the LDO (V|y), the output begins to rise to the voltage on the ADJ/EN pin. The output rises linearly as
determined by the load, the output capacitor, and the current limit. When the voltage reaches the level on the
ADJ/EN pin, the output voltage remains within 5 mV from the voltage set on the ADJ/EN pin over all specified
operating conditions.

7.3.2 Undervoltage Lockout

The device has an internally fixed undervoltage lockout threshold. Undervoltage lockout activates when the input
voltage on Vy drops below the undervoltage lockout (UVLO) level (see the VyyioFaLLing) Parameter in the
Electrical Characteristics table). This activation makes sure the regulator is not latched into an unknown state
during a low input supply voltage. If the input voltage has a negative transient that drops below the UVLO
threshold and recovers, the regulator shuts down and powers up in the standard power-up sequence when the

input voltage recovers to the required level (see the VyyLorising) Parameter in the Electrical Characteristics
table).
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7.3.3 Thermal Protection

Thermal protection disables the output when the junction temperature rises to approximately 175°C, which
allows the device to cool. When the junction temperature cools to approximately 160°C, the output circuitry
enables. Based on power dissipation, thermal resistance, and ambient temperature, the thermal protection circuit
can cycle off and on until the excessive power dissipation condition is removed. This cycling limits the dissipation
of the regulator, thus protecting the regulator from damage as a result of overheating.

The internal protection circuitry of the TPS7B4255 is designed to protect against overload conditions. The
circuitry is not intended to replace proper heat sinking. Continuously running the TPS7B4255 into thermal
shutdown degrades device reliability.

7.3.4 Current Limit

The device has an internal current limit circuit to protect the device during overcurrent or shorting conditions. The
current limit circuit, as shown in 7-2, is a brick-wall scheme. When the device is in current limit, the device
sources Ig. and the output voltage is not regulated. In this scenario, the output voltage depends on the load
impedance.

During a current limit event, the potential for high power dissipation exists because of the elevated current level
and the increased input-to-output differential voltage (Vin — VouT). If the device heats enough, the device can
enter thermal shutdown. If the current-limit condition is not removed when the device turns back on after cooling,
the device can enter thermal shutdown again and continue this cycle until the current limit condition is removed.
The device survives this fault, but repeatedly operating in this mode degrades long-term reliability.

Vour

A Brickwall

Voutnom) /

ov | P lout
0mA IraTED I

B 7-2. Current Limit: Brick-Wall Scheme
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7.3.5 Voyt Short to Battery

When the output is shorted to the supply (as shown in [¥] 7-3), the TPS7B4255 survives and no damage occurs
to the device. As shown in [X] 7-4, a short to the supply can also occur when the device is powered by an
isolated supply at a lower voltage. In this example, the TPS7B4255 supply input voltage is set at 7 V when a
short to the main supply (14 V typical) occurs on Vgyt, which typically runs at 5 V. The device survives without
damage, and continuous reverse current that flows out through V y is less than 5 pA.

Switch Main System Supply
‘./e 14V (typical) Switch
| Vsvs v—/ o
Main System Supply
14 V (typical)
IN TPS7B4255 out Isolated Supply
[V >——41] > wl Teersass | an

1 HFQ; %2.2 WF :| I:]T

1 uF

<~ <

ADJEN GND

[ . ADJ/EN :| I: GND

J

7-3. Output Voltage Short to Supply

7-4. Output Voltage Higher Than the Input

7.3.6 Tracking Regulator With an Enable Circuit

Pulling the reference voltage below 0.7 V disables the device, and the device enters a sleep state where the
device draws 3 pA (max) from the power supply. In a typical application, the reference voltage is generally
sourced from another LDO voltage rail. A scenario where the device must be disabled without a shutdown of the
reference voltage can occur; the device can be configured as shown in [X] 7-5 in this case. The TPS7B84-Q1 is a
150-mA LDO with ultra-low quiescent current that is used as a reference voltage to the TPS7B4255 and also as
a power supply to the ADC. The operational status of the device is controlled by a microcontroller (MCU) input or
output.

IN
{I; TPS7B4255
22 uFl
ADJ/EN
100k
MCU I/0 AN * K
47K,
B 7-5. Tracking an LDO With an Enable Circuit
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7.4 Device Functional Modes

The device operates with input voltages above 3 V to ensure proper operation. The device turns on when V| is
greater than Vyyiorising) @nd Vapyen is greater than V|4, and operates correctly as long as the input voltage
stays above 3 V.

7.4.1 Operation With V|y <3V

For voltages below 3 V and above Vyy oraLLing), the LDO continues to operate but certain circuits can possibly
not have the proper headroom to operate within specification. When the input voltage drops below
VUVLO(FALLING) the device shuts off again.

7.4.2 Operation With ADJ/EN Control

The ADJ/EN pin operates as both the reference and the enable pin to the LDO. When the input voltage is
greater than VUVLO(RISING) and VADJ/EN is greater than V|H1 the LDO is enabled and functional. When in this
mode, the LDO tracks the voltage at the ADJ/EN pin because this pin functions as the reference to the control
loop in the error amplifier. When V)y is greater than VyyLorising) @nd Vapyen is lower than V., the LDO is
disabled and is in a lower power mode.
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8 Application and Implementation

&
LIFo7 7V r—vaAFiid, T o EARRICE EN56 O TIERL, Tl TIEEOIEMIEE 37w etz
PRAEVZLE A, fll 2 O BB 2 - OBEAVEIC DN TR, BERROEETHMTL TV e72<Zeic
MFET, BERITIAF ORI RIELHFEL T AN DL T, VAT AOKREEZHERR T DM BERHY ET,

8.1 Application Information

Depending on the end-application, different values of external components can be used. An application can
require a larger output capacitor during fast load steps to prevent a reset from occurring. Use a low ESR ceramic
capacitor with a dielectric of type X5R or X7R for better load transient response.

8.1.1 Dropout Voltage

Dropout voltage (Vpo) is defined as the input voltage minus the output voltage (Vin — Vout) when the pass
transistor is fully on. This condition arises when the input voltage falls to the point where the error amplifier must
drive the pass device all the way to the rail and has no remaining headroom for the control loop to operate. The
pass transistor is in the ohmic or triode region of operation, and acts as a switch. The dropout voltage indirectly
specifies a minimum input voltage greater than the nominal programmed output voltage at which the output
voltage is expected to stay in regulation. If the input voltage falls to less than the nominal output regulation, then
the output voltage follows, minus the dropout voltage (Vpo).

In dropout mode, the output is no longer regulated, and transient performance is severely degraded. The device
loses PSRR, and load transients can cause large output voltage deviation.

For a CMOS regulator, the dropout voltage is determined by the drain-source on-state resistance (Rps(on)) of the
pass transistor. Therefore, if the linear regulator operates at less than the rated output current (Iratep, S€€ the
Recommended Operating Conditions table), the dropout voltage for that current scales accordingly. The
following equation calculates the Rps(on) of the device.

__Vpo
Rps©ON)=Txatep (1)

8.1.2 Reverse Current

The TPS7B4255 incorporates reverse current protection that prevents damage from a reverse polarity (that is,
when Vgyt is higher than Vy). During a reverse polarity event, where the V|y and Vgyr absolute maximum
ratings are not violated and Vgoyt — VN is less than 40 V, no damage occurs and less than 5 pA flows out of V.
The reverse current comparator typically responds to a reverse voltage condition and limits the reverse current in
1 us.

8.1.3 Signal-Buffering LDO

The TPS7B4255 can be used as a signal buffer up to frequencies of 1 kHz. The output tracks the signal in the
ADJ/EN pin if Vapyen(min) is greater than V4. A phase change begins at approximately 2 kHz, causing
distortion in the output signal. At frequencies higher than 2 kHz, the signal gets attenuated and distorted further.

Low-dropout regulators (LDOs) cannot sink current into the output, so for the signal-buffering circuit to operate
correctly, the device must be loaded. The buffering LDO is limited by the current capability of the device, so use
the minimum output capacitor (1 pF) to avoid high AC current.

[X| 8-1 and [X] 8-2 depict the gain and phase, respectively, for the buffering LDO with resistive loads of 62 Q, 100
Q, and 330 Q, and COUT =1 UF
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8.2 Typical Application

8-3 shows a typical application circuit for the TPS7B4255.

v

ADJ/EN
Optional P

. P
AV EERAVAVA

"
v

.
—————

0.1 uF

L]

TPS7B4255 ouT
e
2.2 uF

GND
L

8-3. Typical Application Schematic

8.2.1 Design Requirements

Use the parameters listed in 3% 8-1 for this design example.

£ 8-1. Design Parameters

DESIGN PARAMETER EXAMPLE VALUES
Input voltage 3Vto40V
ADJ/EN reference voltage 2Vto30V
Output voltage 2Vto30V
Output current rating 70 mA
Output capacitor range 1 uF to 200 pF
Output capacitor ESR range TmQto3Q
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8.2.2 Detailed Design Procedure

8.2.2.1 Input and Output Capacitor Selection

The TPS7B4255 requires an output capacitor of at least 1 yF (500 nF or larger capacitance) for stability and an
equivalent series resistance (ESR) between 0.001 Q and 3 Q. Without the output capacitor, the regulator
oscillates. For best transient performance, use X5R- and X7R-type ceramic capacitors because these capacitors
have minimal variation in value and ESR over temperature. When choosing a capacitor for a specific application,
be mindful of the DC bias characteristics for the capacitor. Higher output voltages cause a significant derating of
the capacitor. For best performance, the maximum recommended output capacitor is 200 uF.

Although an input capacitor is not required for stability, good analog design practice is to connect a capacitor
from IN to GND, connected close to the device pins. Some input supplies have a high impedance; thus, placing
the input capacitor on the input supply helps reduce the input impedance. This capacitor counteracts reactive
input sources and improves transient response, input ripple, and PSRR. If the input supply has a high
impedance over a large range of frequencies, several input capacitors can be used in parallel to lower the
impedance over frequency. Use a higher-value capacitor if large, fast rise-time load transients are anticipated, or
if the device is located several inches from the input power source.

8.2.3 Application Curves

14 14
12 12
? 10 ; 10
Iin v Iin
VADJEN IN 8 — VaDJEN V, 8
Vour VAbJEN Vour ™
— Vin — Vin
g Rightscale —> |6 < g Vout b
= 5 E =
€ 42 k] 4D
14 Vour s [ s
5 2 2 5 | Vaouen 2 K
o o Right Scale —>
160 0 160 0
N In
80 2 80 2
&— Left Scale + &— Left Scale ;
o 0
-80

-80

0 50 100 150 200 250 300 350 400 450 500 0 200 400 600 800 1000 1200 1400 1600 1800 2000
Time (ps) Time (ps)

VlN =12 V, VADJ/EN =5 V, VADJ/EN slew rate = 1 V/HS, CIN = VIN =12 V, VADJ/EN =5 V, VADJ/EN slew rate = 1 V/IJS, CIN =
Cout = 1 WF, RLoap =470 Q Cout =1 HF, RLoap =470 Q
8-4. Power-Up ] 8-5. Power-Down

100 ‘ ‘ 54
%o Right Sgale —> 52
— Vi ~ e =
80 — vour / 5
70 / 4.8
60 46 —~
) )
< 50 44 5
> o
40 I / 42 =
30 J / 4
20 3.8
10 3.6
0 3.4
0 50 100 150 200 250 300 350 400 450 500
Time (us)

COUT =1 HF, VADJ/EN =5 V, IOUT =70 mA, VlN slew rate = 1 V/HS

B 8-6. Dropout Exit Recovery
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8.3 Power Supply Recommendations

The device is designed to operate from an input voltage supply range from 3 V to 40 V. If the input supply is
located more than a few inches from the TPS7B4255, add an electrolytic capacitor with a value of 10 yF and a
ceramic bypass capacitor at the input.

8.4 Layout
8.4.1 Layout Guidelines

For best overall performance, place all circuit components on the same side of the circuit board and as near as
practical to the respective LDO pin connections. Place ground return connections to the input and output
capacitor, and to the LDO ground pin as close as possible to each other, connected by a wide, component-side,
copper surface. The use of vias and long traces to the input and output capacitors is strongly discouraged and
negatively affects system performance. Tl also recommends a ground reference plane either embedded in the
PCB or located on the bottom side of the PCB opposite the components. This reference plane serves to assure
accuracy of the output voltage, shield noise, and behaves similarly to a thermal plane to spread (or sink) heat
from the LDO device when connected to the thermal pad. In most applications, this ground plane is necessary to
meet thermal requirements.

8.4.1.1 Package Mounting

Solder-pad footprint recommendations for the TPS7B4255 are available at the end of this document and at
www.ti.com.

8.4.1.2 Board Layout Recommendations to Improve PSRR and Noise Performance

To improve AC performance (such as PSRR, output noise, and transient response), design the board with
separate ground planes for V,y and VT, with each ground plane connected only at the GND pin of the device.
In addition, the ground connection for the output capacitor must connect directly to the GND pin of the device.

Equivalent series inductance (ESL) and ESR must be minimized in order to maximize performance and ensure
stability. Every capacitor must be placed as close as possible to the device and on the same side of the printed
circuit board (PCB) as the regulator.

Do not place any of the capacitors on the opposite side of the PCB from where the regulator is installed. Using
vias and long traces is strongly discouraged because of the negative impact on system performance. Vias and
long traces can also cause instability.

If possible, and to make sure that the maximum performance is as denoted in this product data sheet, use the
same layout pattern used for the TPS7B4255 evaluation board, available at www.ti.com.

8.4.1.3 Power Dissipation and Thermal Considerations

= 2 calculates the device power dissipation.
Pp = lout * (Vin—Vout) * la X ViN )

where:

* Pp = Continuous power dissipation
* lpoyt = Output current

* V| = Input voltage

*  Vour = Output voltage

* lg = Quiescent current

Because Iq is much less than Igyr, the term I x V) in =X 2 can be ignored.

Calculate the junction temperature (T;) with = 3 for a device under operation at a given ambient air temperature
(Ta)-

Ty=Ta+ (Rgya x Pp) (3)
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where:

* Rgya = Junction-to-junction-ambient air thermal impedance

3 4 calculates a rise in junction temperature because of power dissipation.
AT =T, - Ta = (Reya * Pp) 4)

The maximum ambient air temperature (Tapmax) at which the device can operate can be calculated with = 5 for a
given maximum junction temperature (T jyax)-

Tamax = Tumax — (Reya * Pp) ()
8.4.1.4 Thermal Performance Versus Copper Area

The most used thermal resistance parameter Rga is highly dependent on the heat-spreading capability built into
the particular PCB design, and therefore varies according to the total copper area, copper weight, and location of
the planes. The Rgyp recorded in the Thermal Information table is determined by the JEDEC standard ([X 8-7),
PCB, and copper-spreading area, and is only used as a relative measure of package thermal performance. For a
well-designed thermal layout, Rgja is actually the sum of the package junction-to-case (bottom) thermal
resistance (Rgycpot) plus the thermal resistance contribution by the PCB copper.

Mold

Wire

Die Compound
Die
Attach
20z

Signal
Trace

Lead
Frame &

RV 2

Internal Signal Thermal
or power plane Pad or Tab
Internal ador '@
Toz copper GND plane Thermal Bottom of the LDO
10z copper Vias Relief

20z copper

8-7. JEDEC Standard 2s2p PCB

8-8 and 8-9 illustrate the functions of Rg s and y g versus copper area and thickness. These plots are
generated with a 101.6-mm x 101.6-mm x 1.6-mm PCB of two and four layers. For the 4-layer board, inner
planes use 1-o0z copper thickness. Outer layers are simulated with both 1-0z and 2-o0z copper thickness. A 4 x 5
(DBV package) array of thermal vias with a 300-um drill diameter and 25-um copper plating is located as close
as practical to the GND pin of the device. The thermal vias connect the top layer, the bottom layer and, in the
case of the 4-layer board, the first inner GND plane. Each of the layers has a copper plane of equal area.

As illustrated in 8-9, yyp increases with increasing connecting copper area. The reason for this increase is
that the board temperature is measured at the copper near the GND pin, and because the GND pin is fused to
the die pad, more heat escapes through the GND pin when more copper is connected to the pad, and thus the
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temperature at this point is higher. Consequently the y, g increases. This increase does not imply that heat
sinking for the device is reduced when more connecting copper is added. Increasing connecting copper area
always increases board-level heat sinking for the device. Furthermore, the boards used for 8-9 have vias
connecting to internal copper planes. Therefore, y,g is much higher than what is specified in the Thermal
Information table, which uses the high-K board layout specified in JESD51-7 that has no thermal vias.

220 90
4 Layer PCB, 1 oz copper 4 Layer PCB, 1 oz copper
210 4 Layer PCB, 2 oz copper 89 4 Layer PCB, 2 oz copper
2 Layer PCB, 1 oz copper 2 Layer PCB, 1 oz copper
< 200 2 Layer PCB, 2 oz copper = 2 Layer PCB, 2 oz copper
] = 88
o S
= = 87
2 >
n.: 9: 86
@ @
% § 85
5 z
K] @ 84
4 &
= T 83
B g
£ 120 £ %
110 81
100 80
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 920 100
Cu Area Per Layer (cm?) Cu Area Per Layer (cm?)
8-8. Ry a Vs Copper Area (DBV Package) 8-9. y,g vs Copper Area (DBV Package)
8.4.2 Layout Example

I
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IN ouT

@ Circles denote PCB via connections

8-10. DBV Package Layout Example
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9 Device and Documentation Support
9.1 Device Support
9.1.1 Device Nomenclature

& 9-1. Device Nomenclature(")
PRODUCT Vour

yyy is the package designator.

TPS7B4255yyyR . . .
R is the packaging quantity.

(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 on www.ti.com.

9.1.2 Development Support
9.2 RF¥aAY bMOEIBMZERITMSAE
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9.4 Trademarks

TI E2E™ is a trademark of Texas Instruments.
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10 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 ©)
@ ©)
TPS7B4255DBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2WA4F
TPS7B4255DBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2WA4F

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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 TI'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. 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. 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 TPS7B4255 :
o Automotive : TPS7B4255-Q1
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o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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PACKAGE OUTLINE
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR
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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.
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height
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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.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
DBVOOO5A SOT-23 - 1.45 mm max height

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

(RO.05) TYP
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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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