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4 Device and Documentation Support

Tl offers an extensive line of development tools. Tools and software to evaluate the performance of the device,
generate code, and develop solutions are listed in www.ti.com/product/ TPS65224-Q1.

4.1 Device Support

4.1.1 Device Nomenclature

The following acronyms and terms are used in this data sheet. For a detailed list of terms, acronyms, and
definitions, see the T/ glossary.

ABIST
ADC
AVS
BIST
CRC
DAC
DCR
DVS
EMC
ESM
ESR
FSD
GPIO
12C
LDO
NA
MCU
NVM
OPN
oTP
ov
OVP
PD
PDN
PFM
PFSM
PGOOD
PLL
PMIC
POR
PU
PP

Analog Built-In Self-Test
Analog-to-Digital Converter
Adaptive Voltage Scaling

Built-In Self-Test

Cyclic Redundancy Check
Digital-to-Analog Converter

DC Resistance of an inductor
Dynamic Voltage Scaling
Electromagnetic Compatibility
Error Signal Monitor

Equivalent Series Resistance

First Supply Detection
General-Purpose Input and Output
Inter-Integrated Circuit
Low-Dropout voltage linear regulator
Not Applicable

Micro Controller Unit

Non-Volatile Memory

Orderable Part Number

One Time Programmable
Overvoltage

Overvoltage Protection

Pull-Down

Power Delivery Network

Pulse Frequency Modulation
Pre-configured Finite State Machine

Power Good (signal which indicates that the monitored power supply rail is in range)

Phase Locked Loop

Power-Management Integrated Circuit

Power On Reset
Pull-Up
Push-Pull
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PSRR Power Supply Rejection Ratio
PWM Pulse Width Modulation

SoC System on Chip

SPI Serial Peripheral Interface
TSD Thermal Shut-Down

uv Undervoltage

UVvLO Undervoltage Lockout
VMON Voltage Monitor
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6 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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6.1 Package Option Addendum
6.1.1 Packaging Information

Orderable Device Status () | Package LT Pins LT Eco Plan @ Lead/Ball Finish | MSL Peak Temp (®) | Op Temp (°C) | Device Marking® (®)
Type Drawing Qty
TPS65224RAHRQ1 PREVIEW | VQFN-HR RAH 36 3000 Green (RoHS & no Sb/Br) SN Level-2-260C-1 YEAR -40 to 125 TPS65224-Q1

(1) 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.
PRE_PROD Unannounced device, not in production, not available for mass market, nor on the web, samples not available.
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.

(2) 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)

(3) MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
(4) There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device

(5) Multiple Device markings will be inside parentheses. Only on Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then itis a
continuation of the previous line and the two combined represent the entire Device Marking for that device.
Important Information and Disclaimer: The information provided on this page represents Tl'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.
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6.1.2 Tape and Reel Information
REEL DIMENSIONS TAPE DIMENSIONS

. ~>‘|<—K0 « P1-»]

R T

& & o|( B0 W

v
Reel X A
Diameter
Cavity —>| A0 |<—

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 4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O OO O O Sprocket Holes
| |
I I
Q1 : Q2 Q1 : Q2
4--q--4 t--7--1- ﬁ
Q3 1 Q4 Q31 Q4 User Direction of Feed
| % 4 |
T T
ANz
Pocket Quadrants
Reel Reel "
. Package | Package . . . A0 BO KO P1 w Pin1
Device Type Drawing Pins SPQ Dl(amm:‘;er Wl(?‘:l;‘\)l\ﬂ (mm) ) ) o) () Quadrant
TPS65224RAHRQ1 | VQFN-HR RAH 36 3000 330.0 124 5.3 6.3 1.15 8.0 12 Q2
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TAPE AND REEL BOX DIMENSIONS

Device

Package Type

Package Drawing

Pins

SPQ

Length (mm)

Width (mm)

Height (mm)

TPS65224RAHRQ1

VQFN-HR

RAH

36

3000

367.0

367.0

35.0
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6.2 Mechanical Data

RAHO0036A

PACKAGE OUTLINE

VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—_

o

‘

H O
oo

Yo

0.05 J

0.00

8X (0.375) ﬂ
|

SYMM

36X

PIN 11D
(45°X 0.13)

L.
s

2x[ 4] to————-

ﬂ ﬁ 0.2) TYP
|

i 2x[5 |
! te— 1.720.1 —=| !
| SYMM 4x |
: <‘L |==— 0.425+0.05 ;
SHUUYUHUUUUTH
S nRILES
\ 2X 1.520.1
D) | (G
>
— Ml 1
\ 2 I
—_—— 12 +o.eton
—————1
— i e E———
) C L4xo.2to.05
e ‘ (G
— | R
WAL AT AN s
36 ‘ 075 0.2@
| 095 12x o' £2 0.1@ [c[A[B
o075 1ox 0825  foos®
0.625

4229290/A 12/2022

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. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

RAHO036A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
SEE SOLDER MASK
DETAIL
12X (0.925)
X (0.425)
12X (0.85) —1

40X (0.25)

1 1 |
36X (0.5) !
-1
-

L) ik

Tﬁﬁ?ﬁi‘i;

\
(R0.05) TYP /L

9

(5.35)

(5.475)

0.07 MAX
ALL AROUND

EXPOSED METAL

NON SOLDER MASK
DEFINED
(PREFERRED)

(5.55)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X

METAL EDGE SOLDER MASK

0.07 MIN
ALL AROUND
ok »/METAL UNDER

EXPOSED/

METAL |

xSOLDER MASK

OPENING

\SOLDER MASK

OPENING

I
I
;
I
I
|
I
I
SOLDER MASK DEFINED

SOLDER MASK DETAILS
4229290/A 12/2022

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN

44X (0.25)

36X (0.5)

) e
Lg{é 4X

I - - — (0.76)
(1.013) ( ‘ % .
I L'i I T (4.475)
Sftmg[fH‘f}f*f—fﬂi}r—+—<f}%fﬁf —35, e | @s)
4X (1.05) QJ:]: FL QD (4-85)
= | .
J([ } ) 4X (0.75) ‘ ( i )
(R0.05) TYP ! A
THh S
JOopUU
(2.963)
(5.35)
(5.475)
(5.55)

RAHO0036A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
12X (0.925) = (1.85) —
SYMM 8X (0.825)
12X (0.85) — ¢

| —4X(R0.12)

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
PAD CONNECTED TO PINS 5 & 23: 76%

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL

SCALE: 15X

PADS 14 & 32: 88%

4229290/A 12/2022

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
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