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5 Pin Configuration and Functions
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5-1. 8-Pin DRL SOT-5X3 Package (Top View)

%% 5-1. Pin Functions

PIN
1o DESCRIPTION
NAME NO.
VOUT 1 PWR Power stage output
LX2 2 PWR Inductor switching node of the boost stage
LX1 3 PWR Inductor switching node of the buck stage
VIN 4 PWR Supply input voltage
EN 5 | Device enable. Set High to enable and Low to disable. It must not be left floating.
PFM/PWM selection. Set Low for power save mode, set High for forced PWM. It must not be
MODE 6 | )
left floating.
GND 7 PWR Power ground
FB 8 | Voltage feedback. Sensing pin

(1) PWR = power, | = input
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6 Specifications

6.1 Absolute Maximum Ratings
over operating junction temperature range (unless otherwise noted)("

MIN MAX UNIT
v, Input voltage (VIN, LX1, LX2, VOUT, EN, FB, MODE)® -0.3 6 \
Input voltage for less than 10 ns (LX1, LX2)@) -0.3 7 \%
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 device reliability, functionality, performance, and shorten the device lifetime.

(2) All voltage values are with respect to network ground terminal, unless otherwise noted.

6.2 ESD Rating

VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001, all pins(") +1000
V(Esp) Electrostatic discharge \Y
Charged-device model (CDM), per JEDEC specification JS-002, all pins(?) + 500

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(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 junction temperature (unless otherwise noted)

MIN NOM MAX UNIT
A Supply voltage 1.6 5.5 \%
Vo Output voltage 1.2 5.3 \Y
C Input capacitance Vi=16Vto55V 4.2 uF
Co Output capacitance 1.2V <V <3.6V, nominal value at Vo =3.3V 10.4 16.9 330 uF
3.6 V<Vp<5.3YV, nominal value at Vo =5V 7.95 10.6 330 uF
L Inductance 0.7 1 1.3 uH
T | b lncter 0 | o
6.4 Thermal Information
over operating free-air temperature range (unless otherwise noted)
TPS631000
THERMAL METRIC(") DRL PACKAGE UNIT
8 PINS
Roya Junction-to-ambient thermal resistance 132.7 °C/W
ReJcitop) Junction-to-case (top) thermal resistance 43.8 °C/W
Ross Junction-to-board thermal resistance 27.3 °C/W
Wr Junction-to-top characterization parameter 1.2 °C/W
Y Junction-to-board characterization parameter 26.6 °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.
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6.5 Electrical Characteristics

Over operating junction temperature range and recommended supply voltage range (unless otherwise noted). Typical values
are atV,=3.8V,Vp =3.3V, and T, = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS ‘ MIN TYP MAX‘ UNIT
SUPPLY
Isp Shutdown current into VIN V=38V, Ven =0V ‘ T,=25°C 0.5 0.9 uA
| Quiescent current into VIN V| =2.2V,Vo =33V, Ven) = 2.2V, no switching 0.15 6.1 uA
@ Quiescent current into VOUT V|=22V,Vg =33V, Vgen)= 2.2V, no switching 8 uA
Vir+ Positive-going UVLO threshold voltage 15 1.55 1.599 \Y
Vir_ Negative-going UVLO threshold voltage During start-up 1.4 1.45 1.499 \Y
Vhys UVLO threshold voltage hysteresis 99 mV
VipoRr)T+ Positive-going POR threshold voltage maximum of V, or Vg 1.25 1.45 1.65 \%
Vi(PoR)T- Negative-going POR threshold voltage 1.22 1.43 1.6 \%
1/0 SIGNALS
Vi, Positive-going threshold EN, MODE 0.77 0.98 12 v
voltage
V1. Negative-going threshold | g\ \opE 05 066 076 V
voltage
Vhys Hysteresis voltage EN, MODE 300 mV
Iy High-level input current (EN, MODE) | V& = V(mope) = 1.5V, +0.01  $0.25| pA
no pullup resistor
e Low-level input current (EN, MODE) | VEN) = Vivope) =0V, +0.01 01| pA
IBais Input bias current (EN, MODE) |VEn) =55V +0.01 +0.3 uA
POWER SWITCH
Q1 45 mQ
T On-state resistance @2 Vi=38V,Vo=3.3V, %0 mo
DS(on) Q3 test current = 0.2 A 50 ma
Q4 85 mQ
Vi=0V, T,;=25°C 0.8 2 uA
| Reverse current into VOUT V=33V,
Reverse Vi =0V T, = —40°C to 125°C 12| A
CURRENT LIMIT
Output sourcing current 2.6 3 3.35 A
| Switch peak current limit () | Q1 Vo= 33V ki =
L(PEAK) o Output sinking current, V| 0.7 ~0.55 ~0.45 A
33V
The output current at PFM mode entry .
lpFM_eniry threshold (peak) current () lo falling 145 mA
OUTPUT
CONTROL[FEEDBACK PIN]
Ves Reference voltage on feedback pin 495 500 505 mV
PROTECTION FEATURES
Positive-going OVP threshold
V1+0vP) voltage 5.55 5.75 5.95 \Y
Positive-going IVP threshold
V1+ave) voltage 5.55 5.75 5.95 \
TIMING PARAMETERS
Delay between a rising edge on the EN pin
ta(En) and the start of the output voltage ramp 0.87 15| ms
td(ramp) Soft-start ramp time 6.42 7.55 8.68 ms
fsw Switching frequency 1.8 2 22| MHz

(1)  Current limit production test are performed under DC conditions. The current limit in operation will be somewhat higher and depend on

propagation delay and the applied external components.
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7 Detailed Description

7.1 Overview

The TPS631000 is a constant frequency peak current mode control buck-boost converter. The converter uses
a fixed-frequency topology with approximately 2-MHz switching frequency. The modulation scheme has three

clearly defined operation modes where the converter enters with defined thresholds over the full operation range
of V|y and Vgyt. The maximum output current is determined by the Q1 peak current limit, which is typically 3 A.

7.2 Functional Block Diagram

Y
LX1 LX2
I 1 I 1
L L
VIN VOUT
] L
' ! 141 141 .
Cn — — Cour

Current Gate E : Gate
Sensor Driver Driver

[ Device L [ Device

Control Control
Vin Vour
Vmax Switch
EN[]
. +
Device Control | 0 T TFB
Vin =
Power Safe Mode - Ref
500 mV
Protection G‘?‘e —
Driver
MODE [} Current Limit
Vour Buck/Boost Control
C Soft-Start
GND }j

LX1, LX2

7.3 Feature Description
7.3.1 Undervoltage Lockout (UVLO)

The input voltage of the VIN pin is continuously monitored if the device is not in shutdown mode. UVLO only
stops or starts the converter operation. The UVLO does not impact the core logic of the device. UVLO avoids
a brownout of the device during device operation. In case the supply voltage on the VIN pin is lower that the
negative-going threshold of UVLO, the converter stops its operation. To avoid a false disturbance of the power
conversion, the UVLO falling threshold logic signal is digitally de-glitched.

If the supply voltage on the VIN pin recovers to be higher than the UVLO rising threshold, the converter returns
to operation. In this case, the soft-start procedure restarts faster than under start-up without a pre-biased output.
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7.3.2 Enable and Soft Start

EN

Igim sg)—————

I

95%* Vout_TARGET — —

Vour

< »
< Ll

taen) taraMP)

7-1. Typical Soft-Start Behavior

When the input voltage is above the UVLO rising threshold and the EN pin is pulled to a voltage above 1.2 V, the
TPS631000 is enabled and starts up after a short delay time, tyen).

The TPS631000 has an inductor peak current clamp to limit inrush current during start-up. When the minimum
current clamp (I im_ss)) is lower than the current that is necessary to follow the voltage ramp, the current
automatically increases to follow the voltage ramp. The minimum current limit ensures as fast as possible soft
start if the capacitance is chosen lower than what the ramp time tyramp) Was selected for.

In a typical start-up case as shown in [ 7-1 (low output load, typical output capacitance), the minimum current
clamp limits the inrush current and charges the output capacitor. The output voltage then rises faster than the
reference voltage ramp (see phase A in B 7-1). To avoid an output overshoot, the current clamp is deactivated
when the output is close to the target voltage and follows the reference voltage ramp slew value given by the
voltage ramp, which is finishing the start up (see phase B in 7-1). The transition from the minimum current
clamp operation is sensed by using the threshold 95% * Vout TarceT- After phase B, the output voltage is well
regulated to the nominal target voltage. The current waveform depends on the output load and operation mode.

7.3.3 Adjustable Output Voltage

The output voltage is set by an external resistor divider. The resistor divider must be connected between VOUT,
FB, and GND. The feedback voltage is given by Vgg. The low-side resistor R2 (between FB and GND) must not
exceed 100 kQ. The high-side resistor R1 (between FB and VOUT) is calculated by 5F2= 1.

R1=R2x (Vour/Veg-1) (1)

The typical Vg voltage is 0.5 V.
7.3.4 Mode Selection (PFM/FPWM)
The mode pin is a digital input to enable PFM/FPWM.

When the MODE pin is connected to logic low, the device works in auto PFM mode. The device features a power
save mode to maintain the highest efficiency over the full operating output current range. PFM automatically
changes the converter operation from CCM to pulse frequency modulation.

When the MODE pin is connected to logic high, the device works in forced PWM mode, regardless of the output
current, to achieve minimum output ripple.
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7.3.5 Reverse Current Operation

The device can support reverse current operation (the current flows from VOUT pin to VIN pin). If the output
feedback voltage on the FB pin is higher than the reference voltage, the converter regulation forces a current
into the input capacitor. The reverse current operation is independent of the V|y voltage or Vgoyt voltage ratio,
hence it is possible on all device operation modes boost, buck, or buck-boost.

7.3.6 Protection Features
The following sections describe the protection features of the device.
7.3.6.1 Input Overvoltage Protection

The TPS631000 has input overvoltage protection. It avoids any damage to the device in case the current flows
from the output to the input and the input source cannot sink current (for example, a diode in the supply path).

If forced PWM mode is active, the current can go negative until it reaches the sink current limit. Once the input
voltage threshold, V1.(vp), is reached on the VIN pin, the protection disables forced PWM mode and only allows
current to flow from VIN to VOUT. After the input voltage drops under the input voltage protection threshold,
forced PWM mode can be activated again.

7.3.6.2 Output Overvoltage Protection

The TPS631000 has the output overvoltage protection. It avoids any damage to the device in case the external
feedback pin is not working properly.

If the output voltage threshold V1. ovp) is reach on the VOUT pin, the protection disables converter power stage
and enter a high impedance at the switch nodes.

7.3.6.3 Short Circuit Protection

The device features peak current limit performance at short circuit protection. 7-2 shows a typical device
behavior of an short/overload event of the short circuit protection.

Vo

I (PEAK)— T —_ -
|
! l
IL ! I
|
|
|

7-2. Typical Device Behavior During Short Circuit Protection

7.3.6.4 Thermal Shutdown

To avoid thermal damage of the device, the temperature of the die is monitored. The device stops operation
once the sensed temperature rises over the thermal threshold. After the temperature drops below the thermal
shutdown hysteresis, the converter returns to normal operation.

7.4 Device Functional Modes

The device has two functional modes: off and on. The device enters the on mode when the voltage on the VIN
pin is higher than the UVLO threshold and a high logic level is applied to the EN pin. The device enters the off
mode when the voltage on the VIN pin is lower than the UVLO threshold or a low logic level is applied to the EN
pin.
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on

V> Vi, && Vi< Vir_||
EN pin = high EN pin = low

off

7-3. Device Functional Modes
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8 Application and Implementation

&
UTNARSHPNEETET TI SSH4AKKNTE , TI FTHEREEBENTEYE, TINE PEAREBE
RURDEATENA, FRERIEANRERIT , LBRRSEIEE.

8.1 Application Information

The TPS631000 is a high-efficiency, low-quiescent current, buck-boost converter. The device is suitable for
applications needing a regulated output voltage from an input supply that can be higher or lower than the output
voltage.

8.2 Typical Application
L1

1pH

Vi=16-55V LX1 Lx2 Vo=33V

VIN VOouT
G
22 uF 47 uF

|O_.

(0]

R1
511 kQ
To/From o~ | MObE FB
System R2
o—— EN
91 kQ

GND

<

8-1. 3.3-Vout Typical Application

8.2.1 Design Requirements
The design parameters are listed in & 8-1.

Fz 8-1. Design Parameters

PARAMETERS VALUES
Input voltage 27Vto43V

Output voltage 33V
Output current 15A

8.2.2 Detailed Design Procedure

The first step is the selection of the output filter components. To simplify this process, ¥7 6.3 outlines minimum
and maximum values for inductance and capacitance. Tolerance and derating should be taken into account
when selecting nominal inductance and capacitance.

8.2.2.1 Custom Design with WEBENCH Tools
Click here to create a custom design using the TPS631000 device with the WEBENCH® Power Designer.

1. Start by entering your V|, Vout and lgyt requirements.
2. Optimize your design for key parameters like efficiency, footprint or cost using the optimizer dial and
compare this design with other possible solutions from Texas Instruments.
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3. WEBENCH Power Designer provides you with a customized schematic along with a list of materials with real
time pricing and component availability.
4. In most cases, you will also be able to:
* Run electrical simulations to see important waveforms and circuit performance,
* Run thermal simulations to understand the thermal performance of your board,
» Export your customized schematic and layout into popular CAD formats,
» Print PDF reports for the design, and share your design with colleagues.
5. Get more information about WEBENCH tools at www.ti.com/webench.

8.2.2.2 Inductor Selection
The inductor selection is affected by several parameters such as the following:

* Inductor ripple current

* Output voltage ripple

» Transition point into power save mode
» Efficiency

See ik 8-2 for typical inductors.

For high efficiencies, the inductor should have a low DC resistance to minimize conduction losses. Especially at
high-switching frequencies, the core material has a high impact on efficiency. When using small chip inductors,
the efficiency is reduced mainly due to higher inductor core losses. This needs to be considered when selecting
the appropriate inductor. The inductor value determines the inductor ripple current. The larger the inductor value,
the smaller the inductor ripple current and the lower the conduction losses of the converter. Conversely, larger
inductor values cause a slower load transient response. To avoid saturation of the inductor, the peak current for
the inductor in steady state operation is calculated using 77# 3 3. Only the equation that defines the switch
current in boost mode is shown because this provides the highest value of current and represents the critical
current value for selecting the right inductor.

vV,

V -
Duty Cycle Boost D= _OUT "IN
Vout o
| _ lout N Vin x D
PEAK —
nx((1-D) 2xfxL o
where:

* D = duty cycle in boost mode

» = converter switching frequency (typical 2.2 MHz)

* L =inductor value

* n = estimated converter efficiency (use the number from the efficiency curves or 0.9 as an assumption)

#ix

The calculation must be done for the minimum input voltage in boost mode.

Calculating the maximum inductor current using the actual operating conditions gives the minimum saturation
current of the inductor needed. It is recommended to choose an inductor with a saturation current 20% higher
than the value calculated using 53 3. Possible inductors are listed in & 8-2.

Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 11
Product Folder Links: TPS6371000


http://www.ti.com/lsds/ti/analog/webench/overview.page?DCMP=sva_web_webdesigncntr_en&HQS=sva-web-webdesigncntr-vanity-lp-en
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps631000?qgpn=tps631000
https://www.ti.com.cn/cn/lit/pdf/ZHCSP59
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSP59B&partnum=TPS631000
https://www.ti.com.cn/product/cn/tps631000?qgpn=tps631000

13 TEXAS
TPS631000 INSTRUMENTS
ZHCSP59B — OCTOBER 2021 — REVISED JUNE 2022 www.ti.com.cn

3 8-2. List of Recommended Inductors

SIZE
INDUCTOR SATURATION
(1)
VALUE [uH] CURRENT [A] DCR [mQ] PART NUMBER MANUFACTURER (L >:n\:Vn)x H
1 4.3 42 DFE252012P-1ROM=P2 MuRata 25%x20x
1.2
1 4.2 43 HTEK20161T-1ROMSR Cyntec 2.0x1.6x
1.0
1 2.2 75 MAKK2016T1ROM (2) Taiyo Yuden 2.0x1.6x
1.0
1 2.0 144 DFE18SAN1ROMEOQ () Murata 1.6 x 0.8 x
0.8

(1)  See the Third-Party Products Disclaimer.
(2) This inductor does not support full output current range.

8.2.2.3 Output Capacitor Selection

For the output capacitor, use small ceramic capacitors placed as close as possible to the VOUT and PGND pins
of the IC. The recommended nominal output capacitor value is a single 47 pF. If, for any reason, the application
requires the use of large capacitors that cannot be placed close to the IC, use a smaller ceramic capacitor in
parallel to the large capacitor. The small capacitor should be placed as close as possible to the VOUT and
PGND pins of the IC.

It is important that the effective capacitance is given according to the recommended value in ¥ 6.3. In general,
consider DC bias effects resulting in less effective capacitance. The choice of the output capacitance is mainly a
tradeoff between size and transient behavior as higher capacitance reduces transient response over/undershoot
and increases transient response time. Possible output capacitors are listed in & 8-3.

There is no upper limit for the output capacitance value.

F% 8-3. List of Recommended Capacitors

CAPACITOR SIZE
©)
VALUE [uF] VOLTAGE RATING [V] ESR [mQ] PART NUMBER MANUFACTURER! (METRIC)
47 6.3 10 GRM219R60J476ME44 Murata 0805 (2012)
47 10 40 CL10A476MQ8QRN Semco 0603 (1608)

(1)  See the Third-Party Products Disclaimer.
8.2.2.4 Input Capacitor Selection

A 22-uF input capacitor is recommended to improve line transient behavior of the regulator and EMI behavior
of the total power supply circuit. An X5R or X7R ceramic capacitor placed as close as possible to the VIN and
PGND pins of the IC is recommended. This capacitance can be increased without limit. If the input supply is
located more than a few inches from the TPS631000, additional bulk capacitance can be required in addition to
the ceramic bypass capacitors. An electrolytic or tantalum capacitor with a value of 47 uF is a typical choice.

5% 8-4. List of Recommended Capacitors

CAPACITOR SIZE
©)
VALUE [F] VOLTAGE RATING [V] ESR [mQ] PART NUMBER MANUFACTURER! (METRIC)
22 6.3 43 GRM187R61A226ME15 Murata 0603 (1608)
10 10 40 GRM188R61A106ME6G9 Murata 0603 (1608)

(1)  See the Third-Party Products Disclaimer.
8.2.2.5 Setting the Output Voltage

The output voltage is set by an external resistor divider. The resistor divider must be connected between VOUT,
FB, and GND. The feedback voltage is 500 mV nominal.

The low-side resistor R2 (between FB and GND) should not exceed 100 kQ. The high-side resistor (between FB
and VOUT) R1 is calculated with 552 4.
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vV,
R1 = R2 x (\‘/’UT - 1]
FB (4)
where

° VFB =500 mV
% 8-5. Resistor Selection For Typical Output Voltages

Vour R1 R2
25V 365 91
3.3V 511 91
3.6V 562 91
5V 806 91
Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 13
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8.2.3 Application Curves

3.3 100 T
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— 27 / 7/ Y N
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2.1 > /
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S 15 w /7
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8-2. Typical Output Current Capability vs Input Voltage 8-3. Efficiency vs Output Current (FPWM)
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8-4. Load Regulation (FPWM) 8-5. Efficiency vs Input Voltage (PFM)
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8-6. Load Regulation (PFM)

8-7. Switching Waveforms, Boost Operation with 1-A Load
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8.2.3 Application Curves (continued)
zV,Vout(3A3V offset)
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8-8. Switching Waveforms with 1-A Load
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8-9. Switching Waveforms with 1-A Load
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8-10. Switching Waveforms, Buck Operation with 1-A Load 8-11. Switching Waveforms at 1-mA Load
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8-13. Shutdown by EN
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8.2.3 Application Curves (continued)
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8-14. Load Transient at 2.7-V Input Voltage
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8-16. Load Transient at 3.6-V Input Voltage
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8-18. Load Transient at 4.3-V Input Voltage
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8.2.3 Application Curves (continued)
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8-20. Line Transient at 1-A Load Current
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8-21. Line Sweep at 1-A Load Current
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8-22. Output Short Protection (Entry)
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8-23. Output Short Protection (Recover)

5= 8-6. Components for Application Characteristic Curves for Voyt=3.3V

REFERENCE DESCRIPTION®) PART NUMBER MANUFACTURER(")
U1 High Power Density 1.5 A Buck-Boost Converter TPS631000 Texas Instruments
L1 1.0 yH, 2.5 mm x 2.0 mm, 4.3 A, 42 mQ DFE252012P-1R0OM=P2 MuRata
C1 22 pF, 0603, Ceramic Capacitor, £20%, 6.3 V GRM187R61A226ME15 Murata
C2 47 pF, 0805, Ceramic Capacitor, +20%, 6.3 V GRM219R60J476ME44 Murata
R1 511 kQ, 0603 Resistor, 1%, 100 mW Standard Standard
R2 91 kQ, 0603 Resistor, 1%, 100 mW Standard Standard

(1) See the Third-Party Products Disclaimer.

@)

For other output voltages, refer to %% 8-5 for resistor values.

9 Power Supply Recommendations

The TPS631000 device has no special requirements for its input power supply. The input power supply output
current needs to be rated according to the supply voltage, output voltage, and output current of the TPS631000.
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10 Layout

10.1 Layout Guidelines

The PCB layout is an important step to maintain the high performance of the TPS631000 device.

» Place input and output capacitors as close as possible to the IC. Traces need to be kept short. Route
wide and direct traces to the input and output capacitors results in low trace resistance and low parasitic

inductance.
* The sense trace connected to FB is signal trace. Keep these traces away from LX1 and LX2 nodes.

10.2 Layout Example

NIA
LX1
X

1NON

N
3A0N
ad
a4

GND

10-1. Layout Example
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11 Device and Documentation Support
11.1 Device Support
M1 B=EFFREREH

TIRENEE=FRIBRFSEXNELR , TERERGIETRRBSIRIEVEREAXNINT , TREMRL
RKEmEBRSERIEEM T = RIJBS —EHRTIIAT,

11.1.2 Development Support
11.1.2.1 Custom Design with WEBENCH Tools

Click here to create a custom design using the TPS631000 device with the WEBENCH® Power Designer.

1. Start by entering your V|, Vout and lgyt requirements.

2. Optimize your design for key parameters like efficiency, footprint or cost using the optimizer dial and
compare this design with other possible solutions from Texas Instruments.

3. WEBENCH Power Designer provides you with a customized schematic along with a list of materials with real
time pricing and component availability.

4. In most cases, you will also be able to:
* Run electrical simulations to see important waveforms and circuit performance,
* Run thermal simulations to understand the thermal performance of your board,
» Export your customized schematic and layout into popular CAD formats,
» Print PDF reports for the design, and share your design with colleagues.

5. Get more information about WEBENCH tools at www.ti.com/webench.

11.2 B ERTE A

BERRXAENREA , ESME ti.com LHNSFHF XK, [ i7TAEH #HTEM , DASARK~RESE
BHE. AXESINHFAGEE , BEREASEITXEFIENEITH LR,

11.3 XFFHIR

TIE2E™ XFREZRIBMNEESERH , TEENTRRAGRE, ZSRIENEENRITAE. BRAFHE
ZRRE ACHRBE AREARHRERITEEL.

HENRNBRRS N TEERREF R, IERNBFHTHE TI HEANE , HEF—ERR TIHNAK ; HSH TI
B (ERAFRRD -

11.4 Trademarks
TI E2E™ is a trademark of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.

FrEERINEE BB ENY™,
11.5 Electrostatic Discharge Caution

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.
“: \ 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.
11.6 RiE&
TI RiEk ARERIEHFERTRE, EFSEBRANE L,
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12 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 ©)
@ ©)
TPS631000DRLR Active Production SOT-5X3 (DRL) | 8 4000 | LARGE T&R Yes Call TI'| Sn Level-1-260C-UNLIM -40 to 125 2N4W
TPS631000DRLR.A Active Production SOT-5X3 (DRL) | 8 4000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 2N4AW

@ 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.
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https://www.ti.com/product/TPS631000/part-details/TPS631000DRLR
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 20-May-2022
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e 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 OO 0O 0O 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)
TPS631000DRLR SOT-5X3| DRL 8 4000 180.0 8.4 2.75 1.9 0.8 4.0 8.0 Q3

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 20-May-2022
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS631000DRLR SOT-5X3 DRL 8 4000 210.0 185.0 35.0
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PACKAGE OUTLINE
SOT-5X3 - 0.6 mm max height

DRLOOO8SA

PLASTIC SMALL OUTLINE

E 1.3
1.1

PIN 1

ID AREA

B

L
L

I ey NN

& 010 [c|A|B : 2X 0°-10° ggga
0.05Y ' '

4224486/G 11/2024

NOTES:

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

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, interlead flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4.Reference JEDEC Registration MO-293, Variation UDAD

i

INSTRUMENTS
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EXAMPLE BOARD LAYOUT
DRLOOO8A SOT-5X3 - 0.6 mm max height

PLASTIC SMALL OUTLINE

= 8X (0.67)

SYMM
i | ¢
'd ‘ N (—h
8X (0.3) 1 ‘ ‘ | 8
e e e
| ‘ |
E— 1 SYMM
I e
‘ | ‘
I e R I
AT T T T ! ! 5
— ]
(RO.05) TYP ‘ ‘
\ (1.48) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:30X
0.05 MAX 0.05 MIN
AROUND AROUND
] —— \\
| |
| |
EXPOSED EXPOSED‘A/T//* ‘
METAL J METAL ;/5\,;
opENNG METAL METAL UNDER SOLDER MASK
OPENING SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOEEEFNII\E/ISSK
(PREFERRED)

SOLDERMASK DETAILS

4224486/G 11/2024

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
7. Land pattern design aligns to IPC-610, Bottom Termination Component (BTC) solder joint inspection criteria.
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EXAMPLE STENCIL DESIGN
DRLOOO8A SOT-5X3 - 0.6 mm max height

PLASTIC SMALL OUTLINE

|
8X (0.3) 1 E
|
\

SYMM

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:30X

4224486/G 11/2024

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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