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TPDxF003 Four-, Six-, and Eight-Channel EMI Filters With Integrated ESD Protection

1 Features

* Four-, Six-, and Eight-Channel EMI Filtering for

Data Ports
-3 dB Bandwidth of 200 MHz

* Greater than 25 dB attenuation at 1 GHz
 |EC 61000-4-2 Level 4 ESD Protection

— +12-kV Contact Discharge
— 20-kV Air Gap Discharge

* Pi-Style (C-R-C) Filter Configuration

(R =100 Q, CTOTAL =17 pF)
* Low 10-nA Leakage Current
» Easy Flow-Through Routing

2 Applications

» Display Interfaces

* Cell Phones

» Tablets

» SVGA Video Connections
* Memory Interfaces

3 Description

The TPDxF003 family is a series of highly integrated
devices designed to provide Electromagnetic
Interference (EMI) filtering in all systems subjected to
electromagnetic interference. These filters also
provide a Transient Voltage Suppressor (TVS) diode
circuit for Electrostatic Discharge (ESD) protection
which prevents damage to the application when
subjected to ESD stress far exceeding IEC 61000-4-2
(Level 4).

The TPDxF003 family is specified for —40°C to 85°C
operation. These filters are also packaged in space-
saving 0.4-mm pitch DQD packages.

Device Information®

PART NUMBER PACKAGE BODY SIZE (NOM)
TPD4F003 WSON (8) 1.70 mm x 1.35 mm
TPD6F003 WSON (12) 2.50 mm x 1.35 mm
TPD8F003 WSON (16) 3.30 mm x 1.35 mm

(1) For all available packages, see the orderable addendum at
the end of the datasheet.

Equivalent Schematic
100 Q

Ch_In

8.5 pF

8.5 pF

Ch_Out

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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5 Pin Configuration and Functions

DQD PACKAGE

(TOP VIEW)
TPD4F003 TPD6F003 TPD8F003
Chiln|[1! ~----- 18] Chi_Out Chi_in [1! ----1 112| Ch1_Out Chiln[1: ---- i16] Chi_Out
Ch2_in |2} | | ' 7] Ch2_out Ch2_in |21 + | i11] Ch2_Out Ch2_In[2 | i 15| Ch2_Out
Z ] o o
cha_in |3 | © 1 6] Ch3_Out Ch3.n[3i | 5 ! i10] Ch3_Out Ch3_In |3 i | 14| Ch3_Out
i v - ! b
Ch4_ln [4] L___! 15| Cha_Out Chain [4: 1+ @ 19| cha_out Cha_in [41 | o i 13| Ch4_Out
| : : Z |
Vﬁi\ 1 ! \77< '77\ ! (5 : \77<
17 mm x 1.35 mm x 0.75 mm Chs_in [s} |+ i8] Chs Out Chs_In [5} + = | [12) Ch5 Out
(0.4-mm pitch) ] L
Ch6_In |6, c---2 |7] Ch6_Out Ch6_In |6} | ' 11] Ché_Out
2.5 mm x 1.35 mm x 0.75 mm Ch7_In :7:1 i | [1:0: Ch7_Out
(0.4-mm pitch) ) b ]
Ch8_In |8 t---- | 9| Ch8_Out

3.3 mm x 1.35 mm x 0.75 mm
(0.4-mm pitch)

Pin Functions - TPD4F003

PIN
1/0 DESCRIPTION
NAME No.
ChX_In 1,234 10 ESD-protected channel, connected to corresponding ChX_Out
ChX_Out 56,7,8 10 ESD-protected channel, connected to corresponding ChX_In
GND GND G Ground
Pin Functions - TPD6F003
PIN e
1/0 Description
Name No.
ChX_In 1,2,3,4,5,6 10 ESD-protected channel, connected to corresponding ChX_Out
ChX_Out 78 9i210, 11, 10 ESD-protected channel, connected to corresponding ChX_In
GND GND G Ground
Pin Functions - TPD8F003
PIN o
1/O Description
Name No.
1,2,3,4,5,6, .
ChX_In 78 10 ESD-protected channel, connected to corresponding ChX_Out
9, 10, 11, 12, .
ChX_Out 13, 14, 15, 16 10 ESD-protected channel, connected to corresponding ChX_In
GND GND G Ground
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6 Specifications

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

MIN MAX UNIT
Vio 10 to GND 6 Y,
T, Junction temperature 150 °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 in the operational sections of the
specifications is not implied. Exposure to absolute maximum rated conditions for extended periods may affect device reliability.

6.2 Handling Ratings

MIN MAX UNIT

Tstg Storage temperature range —65 150 °C

Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all +15 KV

pins®

o Charged device model (ZCDM), per JEDEC specification +1500 v

Vesp) | Electrostatic discharge | jEsD22-C101, all pins®

IEC 61000-4-2 ESD Rating - Contact +12 Ky

IEC 61000-4-2 ESD Rating - Air +20

(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 free-air temperature range (unless otherwise noted)

MIN MAX UNIT
Vio 0 5.5 v
Ta -40 85 °C
6.4 Thermal Information
TPD4F003 TPD6F003 TPD8F003
THERMAL METRIC® DQD UNIT
8 PINS 12 PINS 16 PINS

Raia Junction-to-ambient thermal resistance 115.6 89.2 80.8
Raic(top) Junction-to-case (top) thermal resistance 108.5 100.1 88.3
Reis Junction-to-board thermal resistance 66.4 50.5 45.8 oCAN
Wit Junction-to-top characterization parameter 6.8 9.4 9.2
Wi Junction-to-board characterization parameter 65.9 50.0 45.4
Raic(bot) Junction-to-case (bottom) thermal resistance 33.2 31.0 31.8

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

6.5 Electrical Characteristics
Ta = —40°C to 85°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP®  MAX| UNIT
VBR DC breakdown voltage lio =10 pA 6 \%
R Resistance 85 100 115 Q
C Capacitance (C1 or C2) Vip=25V 8.5 pF
lo Channel leakage current Vio =33V 10 nA
fc Cut-off frequency Zsource =50 Q, Z,oap =50 Q 200 MHz

(1) Typical values are at Tp = 25°C.
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6.6 Typical Characteristics

6.6.1

IEC Clamping Waveforms

(clamp voltage measured both at Ch_Out and Ch_In)

140 140
120 120
100 100
=——Ch_In = Ch_Out
80 80
= Ch_In === Ch_Out
S e % 60
o £ \\ /’"V\'\
/o i N
” TS oy = SR P . ” N R oy ol s SV Y L P L v o e
04 0 |
20 -20
40 -40
0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200
Time (ns) Time (ns)
Figure 1. With 8 kV Contact ESD Stress at Ch_Out Figure 2. With 12 kV Contact ESD Stress at Ch_Out
40 40
20 20 | ! ! I
=—Ch_In = Ch_Out l —Ch_In —Ch_Out
o - — 4 =
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-20 20 w
" |
S 40 % -0
E' 60 ié 60
-80 -80
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Figure 3. With -8 kV Contact ESD Stress at Ch_Out Figure 4. With -12 kV Contact ESD Stress at Ch_Out
° L
® A ‘ R - 00008
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T | \
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Figure 5. Frequency Response Figure 6. DC Voltage-Current Sweep Across Input/Output
Pins
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6.6.2 Channel-to-Channel Crosstalk
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Figure 7. TPD4F003 Figure 8. TPD6F003
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Figure 9. TPD8F003
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7 Detailed Description

7.1 Overview

The TPDxF003 family is a series of highly integrated devices designed to provide EMI filtering in all systems
subjected to electromagnetic interference. These filters also provide a Transient Voltage Suppressor (TVS) diode
circuit for ESD protection which prevents damage to the application when subjected to ESD stress far exceeding
IEC 61000-4-2 (Level 4).

7.2 Functional Block Diagram

100 Q
Ch_In Ch_Out

85pF  85pF

GND

7.3 Feature Description

The TPDxF003 family is a line of ESD and EMI filtering devices designed to reduce EMI emissions and provide
system level ESD protection. Each device can dissipate ESD strikes above the maximum level specified by IEC
61000-4-2 international standard. Additionally, the EMI filtering structure reduces EMI emissions by providing
high frequency roll-off.

7.3.1 Four-, Six-, and Eight-Channel EMI Filtering for Data Ports
These devices provide EMI filtering for four, six, or eight channels of data lines.

7.3.2 -3 dB Bandwidth of 200 MHz
These devices have a through —3dB bandwidth of 200 MHz.

7.3.3 Greater Than 25 dB Attenuation at 1 GHz
Signal attenuation is above 25dB at 1 GHz, which provides significant reduction in spurious emissions.

7.3.4 Robust ESD Protection Exceeds IEC 61000-4-2

The ESD protection on all pins exceeds the IEC 61000-4-2 level 4 standard. Contact ESD is rated at +12 kV and
Air-gap ESD is rated at £20 kV.

7.3.5 Pi-Style (C-R-C) Filter Configuration

This family of devices has a pi-style filtering configuration composed of a series resistor and two capacitors in
parallel with the I/O pins. The typical resistor value is 100 Q and the typical capacitor values are 8.5 pF each.

7.3.6 Low 10-nA Leakage Current
The 1/O pins feature an ultra-low leakage current of 10-nA (typical) with a bias of 3.3 V.

7.3.7 Easy Flow-Through Routing

The layout of this device makes it easy to add protection to existing layouts. The packages offer flow-through
routing which requires minimal changes to existing layout for addition of these devices.
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7.4 Device Functional Modes

The TPDxFO003 family of devices are passive integrated circuits that passively filter EMI and trigger when
voltages are above Vgg or below the lower diode voltage (-0.6 V). During ESD events, voltages as high as +20
kV (air) can be directed to ground via the internal diode network. Once the voltages on the protected line fall
below the trigger levels, the device reverts to passive.
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8 Applications and Implementation

8.1 Application Information

The TPDxFO003 family are diode type TVS' integrated with series resistors for filtering emitted EMI. As signal
passes through the device, higher frequency components are filtered out. This device also provides a path to
ground during ESD events and isolates the protected IC. As the current from ESD passes through the TVS, only
a small voltage drop is present across the diode. This is the voltage presented to the protected IC. In particular,
these filters are ideal for EMI filtering and protecting data lines from ESD at the display, keypad, and memory

interfaces.

8.2 Typical Application

RO
R1
R2
R3
R4
R5

GO
G1
G2
G3
G4
G5

Display Panel Connector

BO

B1
B2
B3
B4
B5

TPD6F003

12

11

10

TPD6F003

TPD6F003

Connector

Figure 10. Display Panel Schematic
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Typical Application (continued)
8.2.1 Design Requirements

For this design example, three TPD6F003 devices are used in an 18-bit display panel application. This will
provide a complete ESD and EMI protection solution for the display connector.

Given the display panel application, the following parameters are known.

DESIGN PARAMETER VALUE
Signal range on all pins except GND OVto5V
Operating Frequency 100 MHz

8.2.2 Detailed Design Procedure

To begin the design process, some design parameters must be decided; the designer need to know the
following:

» Signal range on all the protected lines
» Operating frequency
8.2.2.1 Signal Range on All Protected Lines

The TPD6F003 has 8 identical protection channels for signal lines. All I/O pins will support a signal range from 0
to 5.5 V.

8.2.2.2 Operating Frequency
The TPD6F003 has a 200 MHz —3dB bandwidth, which supports the operating frequency for this display.

8.2.3 Application Curve

Channel 1
Channel 2
-30

@ Channel 3 \

Insertion Loss (dB)
Y
(8]

e Channel 4

@ Channel 5
Channel 6

-50
1.E+05 1.E+06 1.E+07 1.E+08 1.E+09 1.E+10

Frequency (Hz)

Figure 11. Frequency Response
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9 Power Supply Recommendations

This family of devices are passive EMI and ESD devices so there is no need to power them. Care should be
taken to not violate the recommended Vg specification (5.5 V) to ensure the device functions properly.

10 Layout

10.1 Layout Guidelines

* The optimum placement is as close to the connector as possible.

— EMI during an ESD event can couple from the trace being struck to other nearby unprotected traces,
resulting in early system failures.

— The PCB designer needs to minimize the possibility of EMI coupling by keeping any unprotected traces
away from the protected traces which are between the TVS and the connector.

* Route the protected traces as straight as possible.

« Eliminate any sharp corners on the protected traces between the TVS and the connector by using rounded
corners with the largest radii possible.

— Electric fields tend to build up on corners, increasing EMI coupling.

10.2 Layout Example
This application is typical of an 18-bit RGB display panel layout.

"’ VIAto GND Plane

W W W W W W@ O O O O O 0 T ®® ™/ [/ W X
[§)] > w N [ o [6)] H w N [l o (6)] H w N [l o
{ YRR NIRRT N RN SN I | SR T DY B I
‘ I T S T e T B R T T T B T B R S T I S T e B T
FrmT T TS 1 o rTT RS T 1 FrmT T TS 1
| GND | P GND | I GND |
= 1 1 I:| IE| I:| 1= 1 1 I:| IE| Ig| 17 1 1 Ig| I:| I:|
Y R T o Y o Y O T o Y o O O O e Y oy
Figure 12. TPD6F003 Layout
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11 Device and Documentation Support

11.1 Related Links

The table below lists quick access links. Categories include technical documents, support and community
resources, tools and software, and quick access to sample or buy.

Table 1. Related Links

PARTS PRODUCT FOLDER | SAMPLE & BUY LSS o N
TPD4F003 Click here Click here Click here Click here Click here
TPD6F003 Click here Click here Click here Click here Click here
TPD8F003 Click here Click here Click here Click here Click here

11.2 Trademarks
All trademarks are the property of their respective owners.

11.3 Electrostatic Discharge Caution

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.

11.4 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.

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.

12 Submit Documentation Feedback Copyright © 2008-2014, Texas Instruments Incorporated
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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 ©)
@ )
TPD4FO003DQDR Active Production WSON (DQD) | 8 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 5RS
TPD4FO03DQDR.A Active Production WSON (DQD) | 8 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 5RS
TPD6FO003DQDR Active Production WSON (DQD) | 12 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 47S
TPD6FO03DQDR.A Active Production WSON (DQD) | 12 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 47S
TPD6F003DQDR.B Active Production WSON (DQD) | 12 3000 | LARGE T&R - Call Tl Call Tl -40 to 85
TPD8F003DQDR Active Production WSON (DQD) | 16 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 (5US, 5UU)
TPD8FO03DQDR.A Active Production WSON (DQD) | 16 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 (5US, 5UU)
TPD8F003DQDR.B Active Production WSON (DQD) | 16 3000 | LARGE T&R - Call Tl Call Tl -40 to 85

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

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

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

) |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

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

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

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

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.
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In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

Addendum-Page 2



i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 15-Feb-2018
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
[ 8
T
A
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)
TPD4F003DQDR WSON DQD 8 3000 180.0 8.4 165 | 2.0 | 095 | 4.0 8.0 Q1
TPD6F003DQDR WSON DQD 12 3000 180.0 8.4 168 | 279 | 091 | 4.0 8.0 Q1
TPD8FO003DQDR WSON DQD 16 3000 330.0 12.4 1.65 3.6 0.95 4.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS
At
4
///
// S
/\g\ /)i\
. 7
~ . /
. T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPD4F003DQDR WSON DQD 8 3000 183.0 183.0 20.0
TPD6F003DQDR WSON DQD 12 3000 183.0 183.0 20.0
TPD8FO03DQDR WSON DQD 16 3000 358.0 335.0 35.0
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MECHANICAL DATA

DQD (R—PWSON—N12)

PLASTIC SMALL OUTLINE NO—LEAD

2,60
47
2,40
8]
12 | 7
|
I
_ 1.4
\ 1,25
Pin 1 Index Area / T l
Top and Bottom ! 6
//10,05(C
f 0,20 Nominal
0,80 Lead Frame
0,70 i
v i" ? Seating Plane
0,05 j é
SEEE o <]
Seating Height
r 12X 0.59
1 6 J 0,15
| | | |
I I I
HEHERIERERHE
I f
r THERMAL PAD ]
_ EmGEE
I
INERNIENEEE
12 ‘ 7
J Lﬁ 19% 0,25
0,15
0,07 W[c[A]B]
A4 0,05 W |c

Bottom View
4209732-3/C

12/11

All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.

SON (Small Qutline No—Lead) package configuration.
The package thermal pad must be soldered to the board for thermal and mechanical performance.

See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.

Pin 1 identifiers are located on both top and bottom of the package and within the zone indicated.
The Pin 1 identifiers are either a molded, marked, or metal feature.
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THERMAL PAD MECHANICAL DATA

DQD (R—PWSON—N12) PLASTIC SMALL OUTLINE NO—LEAD

THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the

integrated circuit (IC).
For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA27/1. This document is available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

PIN 1 INDICATOR
C 0.20

1
HRERNIINRERE
0,40+0,10 — Exposed Thermal Pad
N .
|

lIEEEEIINEEE

— 2,000,100 —»

Bottom View

Exposed Thermal Pad Dimensions

4209733-3/C 12/11

NOTE: All linear dimensions are in millimeters
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LAND PATTERN DATA

DQD (R*PWSON*NWQ) PLASTIC SMALL OUTLINE NO—LEAD
Land Pattern Stencil Pattern
0,20 12>< 0,20 12><
050 12X 050 12X

TDDDDDD fDDDDDD

<—>%Fo 55 3X

\
1,75 0,75 - i o 1,75 075 77‘ o,3o 3X
|
/ ‘ szx
0,40 10X o4o 10X
;S 200 > «— 190 —— |

~. Exposed Pad solder coverage 63%
~._
S
TN
/, \\
( \,
\\ /I

»l(% 0,05 Soldermask clearance all around

421M174=3/8 01/12

NOTES: A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC—7351 is recommended for alternate designs.

D. Customers should contact their board fabrication site for minimum solder mask web tolerances between signal pads.

E. Maximum stencil thickness 0,1016 mm (4 mils). All linear dimensions are in millimeters.

F. 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. Refer to IPC 7525 for stencil design considerations.

G. Side aperture dimensions over—print land for acceptable area ratio > 0.66. Customer may reduce side aperture dimensions
if stencil manufacturing process allows for sufficient release at smaller opening.
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INSTRUMENTS

www.ti.com




MECHANICAL DATA

DQAD (R—PWSON—N16) PLASTIC SMALL OUTLINE NO—LEAD
3,40
3,20
8]
16 | 9
|
I
| 1,45
N - 25
AT | :
//10,05(C
f 0,20 Nominal
0,80 Lead Frame
0,70
v i" j ? Seating Plane
SsTe) o

Seating Height

’47 W6><O’35
iinlipapsiaannnnin
T OO
r THERMhLPAD ]

T 2
|

INESENESEEEEE
16 JQL -

16X 0.15
0,07 @|ClAlB
Q}O,OS@C ‘ ‘

Bottom View

4209732-4/C 12/11

All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.

This drawing is subject to change without notice.

SON (Small Qutline No—Lead) package configuration.

The package thermal pad must be soldered to the board for thermal and mechanical performance.

See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.

A

B

C

D

E

ﬁ Pin 1 identifiers are located on both top and bottom of the package and within the zone indicated.
The Pin 1 identifiers are either a molded, marked, or metal feature.
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THERMAL PAD MECHANICAL DATA

DQD (R—PWSON—-N16) PLASTIC SMALL OUTLINE NO—LEAD

THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the

integrated circuit (IC).
For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA27/1. This document is available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

PIN 1 INDICATOR

N[O oTon

1
0,40+0,10 — — Exposed Thermal Pad
A

lINEEENNliEEEEEEl

e 2,80£0,10 ———————»

Bottom View

Exposed Thermal Pad Dimensions

4209733-4/C 12/11

NOTE: All linear dimensions are in millimeters
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LAND PATTERN DATA

DQD (R—PWSON—-N16) PLASTIC SMALL OUTLINE NO—LEAD

Land Pattern Stencil Pattern

DDDUDUDE TDDUDDDDU

le—0,10 3X

BiE

000000 | “ioooFmod

S 0,40 14x 0,40 14

¢« 280 ———— P
’ ¢—— 2,/0 ———— D
/

T

1,75 0,75

— 040 175 075 B

+

\
+
i

~ Exposed Pad solder coverage 64%
\\
\_.
PN
4 A
\ I
\ /

%M0,0S Soldermask Clearance all around

4211174=4/8B  01/12

NOTES: A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC—7351 is recommended for alternate designs.

D. Customers should contact their board fabrication site for minimum solder mask web tolerances between signal pads.

E. Maximum stencil thickness 0,1016 mm (4 mils). All linear dimensions are in millimeters.

F. 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. Refer to IPC 7525 for stencil design considerations.

G. Side aperture dimensions over—print land for acceptable area ratio > 0.66. Customer may reduce side aperture dimensions
if stencil manufacturing process allows for sufficient release at smaller opening.
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MECHANICAL DATA

DSV (R—PWSON—N12) PLASTIC SMALL OUTLINE NO—LEAD
3,10
2,90
8]
12 | 7
|
I
| 1,45
\\w B 1.25
AL s
0,80
0,70 |
4 0,20 Nominal
Lead Frame
A i"__ i j ﬁ Seating Plane
S[om[e o

Seating Height

0,50 r 0,30
JWZX 3.2

THERM%L PAD
- SIZE AND SHAPE SHOWN .
N SEPAF{’}&TE SHEET

7
1x 22
0,20
0,10 @[c[AlB]
M

(@)

Bottom View
4209279/B 12/11

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.
B. This drawing is subject to change without notice.

C. SON (Small Outline No—Lead) package configuration.

D. The package thermal pad must be soldered to the board for thermal and mechanical performance.
E

See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.

ﬂ Pin 1 identifiers are located on both top and bottom of the package and within the zone indicated.
The Pin 1 identifiers are either a molded, marked, or metal feature.
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MECHANICAL DATA

DQAD (R—PWSON—NB8) PLASTIC SMALL OUTLINE NO—LEAD
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Bottom View
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All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.

A
B
C. SON (Small Outline No—Lead) package configuration.
D. The package thermal pad must be soldered to the board for thermal and mechanical performance.
E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
ﬁ Pin 1 identifiers are located on both top and bottom of the package and within the zone indicated.

The Pin 1 identifiers are either a molded, marked, or metal feature.
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THERMAL PAD MECHANICAL DATA

DQD (R—PWSON—-NB8) PLASTIC SMALL OUTLINE NO—LEAD
THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the
integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA2Z1. This document is available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

PIN 1 INDICATOR
C 0.20

0,40£0,10 —

Exposed Thermal Pad

oo
L
IS
(@]

+ |
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Bottom View

Exposed Thermal Pad Dimensions
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NOTE: All linear dimensions are in millimeters
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LAND PATTERN DATA

DQD (R—PWSON—Ng)

PLASTIC SMALL OUTLINE NO—LEAD

Land Pattern

Stencil Pattern

ﬁwo 8X

ﬁwo 8X
Dmong Dmmmx
0,50 2xJ<—d‘

-—— 0,40 1,75 0,75 7770302x

(T LU“@U

~_ 7
L_,‘i, 0,40 6X o4o 6X

Exposed Pad solder coverage 627

[
\
+
|
[

/ — 1,20 —p

ST 005 4

Solder mask
All around

421M174=2/8 01/12

NOTES: A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC=7351 is recommended for alternate designs.

D. Customers should contact their board fabrication site for minimum solder mask web tolerances between signal pads.

E. Maximum stencil thickness 0,1016 mm (4 mils). All linear dimensions are in millimeters.

F. 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. Refer to IPC 7525 for stencil design considerations.

G. Side aperture dimensions over—print land for acceptable area ratio > 0.66. Customer may reduce side aperture dimensions
if stencil manufacturing process allows for sufficient release at smaller opening.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.

Copyright © 2025, Texas Instruments Incorporated
Last updated 10/2025
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