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TUSB211 USB 2.0 High Speed Signal Conditioner
1 Features 3 Description

Qualified for Automotive Applications
Compatible with USB 2.0, OTG 2.0 and BC 1.2
Support for LS, FS, HS signaling

Active Power Consumption of 55 mW (Typical)
with 3.3-V Single Supply

Selectable Signal Gain Via External Pulldown
Resistor

Does Not Break DP, DM Trace

Scalable Solution — Daisy Chain Device for High
Loss Applications

Compact 1.6 mm x 1.6 mm QFN Package

Applications

Automotive Infotainment
Notebooks

Desktops

Docking Stations

Cell Phones

Active Cable, Cable Extenders
Backplane

Televisions

Tablets

The TUSB211 is a USB High-Speed (HS) signal
conditioner, designed to compensate for ISI signal
loss in a transmission channel.

The device has a patent-pending design which is
agnostic to USB Low Speed (LS) and Full Speed
(FS) signals. LS and FS signal characteristics are
unaffected by the TUSB211. HS signals are
compensated.

Programmable signal gain permits fine tuning device
performance to optimize High Speed signals at the
connector. This helps to pass USB High Speed
electrical compliance tests.

The footprint of TUSB211 does not break the
continuity of the DP/DM signal path. This permits risk
free system design of a complete USB channel.

In addition, TUSB211 is compatible with the USB On-
The-Go (OTG) and Battery Charging (BC) protocols

Device Information @

PART NUMBER PACKAGE BODY SIZE (NOM)
TUSB211
TUSB211l X2QFN (12) 1.60 mm x 1.60 mm
TUSB211-Q1

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

Simplified Schematic

USB Host Implementation

Programmable Logic
Device
[Optional]

TEST ENA_HS RSTN

USB Connector

ek “ L TUSB211 |

Controller

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

RWB Package
12 Pin (X2QFN)

Top View
Pin Functions
PIN INTERNAL
NAME NO. Vo PULLUP/PULLDOWN DESCRIPTION
VCC 12 P N/A 3.3-V power
RSTN asserted: 30 kQ PD
. 1.8-V LDO output. Only enabled when operating in High Speed mode.
VREG 1 o FS, LS mode: 30 kQ PD Requires 0.1-uF external capacitor to GND to stabilize the core.
HS mode: N/A
GND 10 P N/A Ground
Device disable/enable.
RSTN 5 | 500 kQ PU Recommend 0.1-uF external capacitor to GND to ensure clean power on
reset if not driven.
USB High Speed boost select via external pull down resistor.
Sampled upon power up.
EQ 6 ! N/A Auto selects min EQ when left floating.
Does not recognize real time adjustments.
USB High Speed positive port.
p1p 2 Vo NIA Orientation independent — Can face either upstream or downstream.
USB High Speed negative port.
DIM 1 Vo NIA Orientation independent — Can face either upstream or downstream.
USB High Speed positive port.
p2pP 7 Vo NIA Orientation independent — Can face either upstream or downstream.
USB High Speed negative port.
D2Mm 8 Vo N/A Orientation independent — Can face either upstream or downstream.
TEST 3 | RSTN asserted: 500 kQ PD No function. Leave floating.
Flag indicating that channel is in High Speed mode. Asserted upon:
1. Detection of USB-IF High Speed test fixture from an unconnected
state followed by transmission of USB TEST_PACKET pattern.
ENA HS 9 o RSTN asserted: 500kQ PD 2. Squelch detection following USB reset with a successful HS
- handshake [HS handshake is declared to be successful after single
chirp J chirp K pair where each chirp is within 18 ps — 128 ps]
De-asserted upon detection of disconnect or suspend.
Can be left floating if not needed.
Flag indicating that a USB device is attached.
Asserted from an unconnected state upon detection of DP or DM pull-up
CD 4 (0] RSTN asserted: 500 kQ PD resistor.
De-asserted upon detection of disconnect.
Can be left floating if not needed.
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6 Specifications

6.1 Absolute Maximum Ratings

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

MIN MAX UNIT
Supply voltage range VCC -0.3 3.8 \%
Voltage range D1P, D1M, D2P, D2M, RSTN, EQ -0.3 3.8 \%
Storage temperature, Tgyg -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

6.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 @ +3000

Vesp)y  Electrostatic discharge g)harged—device model (CDM), per JEDEC specification JESD22-C101 +1000 \
(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 NOM MAX UNIT
Vee Supply voltage 3 3.3 3.6 \%
Operating free-air temperature [TUSB211] 0 70
Ta Operating free-air temperature [TUSB211I] -40 85 °C
Operating free-air temperature [TUSB211-Q1] —-40 105
6.4 Thermal Information
THERMAL METRIC ® RWB UNIT
12 PINS

Reia Junction-to-ambient thermal resistance 161.6 °C/W
Reic(top) Junction-to-case (top) thermal resistance 63.3 °CIW
Ress Junction-to-board thermal resistance 75.1 °C/W
Wit Junction-to-top characterization parameter 1.9 °C/W
Wi Junction-to-board characterization parameter 75.1 °C/W
Reic(boy) 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, SPRA953.
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6.5 Electrical Characteristics

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

PARAMETER TEST CONDITIONS MIN TYP @ MAX UNIT
lacTIVE_HS) High Speed Active Current '[Lrjszﬁc?i:/irlng;pll_;/ssggldee. 480 Mbps 16 20 mA
l(DLE_Hs) High Speed Idle Current lsJuSp?)I;hsggg = HS mode. No traffic. Vee 12 15 mA
Iisuspenp_ns) | Suspend Current USB channel = Suspend mode. 45 5.5 mA
lFs) Full-Speed Current USB channel = FS mode 45 55 mA
ILs) Low-Speed Current USB channel = LS mode 4.5 55 mA
loisconny | Disconnect Power ;'g:éﬁ;ﬁ'gni‘?p'ication' No device 45 55 mA
lRsTN) Disable Power fssngd’ive” low; Ve supply stable; Vee 45 5.5 mA
RSTN
ViH High level input voltage 2 Vee \%
Vi Low-level input voltage 0 0.8 \Y
[m High level input current Viy=3.6V, Vcc =3V, RPU enabled +2 pA
I Low level input current V). =0V, Ve = 3.6 V, RPU enabled +11 pA
EQ

Level 0 EQ 0.32 kQ
REq) External pulldown resistor Level 1 EQ L4 22 kQ
Level 2 EQ [MAX] 37 41 kQ
Level 3 EQ [MIN] 6 kQ
CD, ENA_HS
VoH High level output voltage lo =-50 pA 2.4 \Y
VoL Low level output voltage lo =50 A 0.4 \Y
DxP, DxM
DxP or DxM short circuited to VBUS
T(shrT veus) | DP,DM high voltage short circuit supply continuously for 24 hours at T = 5.25 \Y
25°C only
DxP or DxM short circuited to GND
TsHrT ooy | DP, DM low voltage short circuit g(;:;/tinuously for 24 hours at Tp = 25°C 0 \Y
Measured with LCR meter and device
Ciooxx) Capacitance to GND ﬁg\‘/}vlzred down. 1 MHz sinusoid, 30 mVpp 5 pF

(1) (1) All typical values are at Vcc = 3.3 V, and T = 25°C.
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6.6 Switching Characteristics
over operating free-air temperature range (unless otherwise noted)

PARAMETER | TEST CONDITIONS MIN  TYP® MAX| UNIT
DxP, DxM
Feroxo  Bit Rate :ﬂfﬁ'?c_d\‘/acncngjgpnssggldee' 480 Mbps 480| Mbps
t{RIE_DXX) Rise/Fall time 100 ps
CD, ENA_HS
tEen) Enable time 20 us
tols) Disable time 20 us
VCC
t(sTABLE) V¢ stable before RSTN de-assertion 100 us
tRAMP) Ve ramp time 0.2 100 ms

(1) (1) All typical values are at Vcc = 3.3V, and T = 25°C.
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7 Detailed Description

7.1 Overview

The TUSB211 is a USB High-Speed (HS) signal conditioner, designed to compensate for ISl signal loss in a
transmission channel. TUSB211 has a patent-pending design which is agnostic to USB Low Speed (LS) and Full
Speed (FS) signals and does not alter their signal characteristics, while HS signals are compensated. In addition,
the design is compatible with USB On-The-Go (OTG) and Battery Charging (BC) specifications.

Programmable signal gain through an external resistor permits fine tuning device performance to optimize signals
helping to pass USB HS electrical compliance tests at the connector.

The footprint of TUSB211 allows a board layout using this device such that it does not break the continuity of the
DP/DM signal traces. This permits risk free system design of a complete USB channel with flexible use of one or
multiple TUSB211 devices as needed for optimal signal integrity. This allows system designers to plan for this
device and use it only if signal integrity analysis and/or lab measurements show a need. If such a need is not
warranted, the device can be left unpopulated without any board rework.

7.2 Functional Block Diagram

TUSB211

Low and Full

Speed Bypass
USB <*D2P—>i4 High Speed D1P— ESD - USB

TRANSCEIVER |<¢—D2M—p Compensation N DIM— PROTECTION » CONNECTOR
OPTIONAL «—CD
Status flags

PLD -«—ENA_HS % g -

7.3 Device Functional Modes

7.3.1 Low Speed (LS) Mode

TUSB211 automatically detects a LS connection and does not enable signal compensation. CD pin is asserted
high.

7.3.2 Full Speed (FS) Mode

TUSB211 automatically detects a FS connection and does not enable signal compensation. CD pin is asserted
high.

7.3.3 High Speed (HS) Mode

TUSB211 automatically detects a HS connection and enables signal compensation as determined by the
configuration of the external pulldown resistance on its EQ pin. ENA_HS pin asserted high in addition to the CD

pin.
7.3.4 Disable Mode

TUSB211 can be disabled when its RSTN pin is asserted low. The USB channel is still fully operational, but there
is neither signal compensation, nor any indication from the CD pin or ENA_HS pin as to the status of the
channel.
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8 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

8.1 Application Information

The primary purpose of the TUSB211 is to re-store the signal integrity of a USB High Speed channel up to the
USB connector. The loss in signal quality stems from reduced channel bandwidth due to high loss PCB trace and
other components that contribute a capacitive load. This can cause the channel to fail the USB near end eye
mask. Proper use of the TUSB211 can help to pass this eye mask.

A secondary purpose is to use the CD pin and ENA_HS pin of the TUSB211 to control other blocks on the
customer platform if so desired.

8.2 Typical Application

A typical application is shown below. In this setup, D1P and D1M face the USB connector while D2P and D2M
face the USB transceiver. If desired, the orientation may be reversed [that is, D1 faces transceiver and D2 faces
connector].

Note that CD and ENA_HS are connected to PLDs. This is for platforms where other circuit blocks must be
modified based on the status of the USB channel. They could also be connected to LEDs to give a physical
indication of current channel status for debug purposes. If neither use is desired, they can be left floating.

3.3\’?\"[:(:
e e o = .
10uF|___01uF piuF]
. =
—————————————<" | ToPLDifdesired
™4 — [=] r--_----------------------------------_------‘
o i Yot B | D1PMUST BE SHORTED TO D2P |
u & 0 o w i D1M MUST BE SHORTED TO D2M
TUSB211 2 W oz I i i
> = O ﬂ:I B e e e e e e
'}_.",L/E/
Connector DM - Id pim '. DzM 3§——.<_:| Transceiver DM
O |
Connector P [ Semmmm——2 | (1P s 02P ?——<:| Transceiver DP
= i
= 5 a
F O 2 w
i B e e EQ gain setting| R1[ohms]
_ Level O 100 +/- 5%
To PLD ifdesired [___>»—— >
Extarnal RESET Control Input {In lieu of C4) > Level 1 1800 +j_ 5%
Level 2 3900 +/- 1%
[+ R — R1
TTuF oK Level 3[MIN] | 9100 +/- 5%

AN BE ROTATED 180 DEGREES

Figure 1. Reference Schematic
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Typical Application (continued)
8.2.1 Design Requirements

TUSB211 requires a valid reset signal as described in the power supply recommendations section. The capacitor
C4 is not required if a microcontroller drives the RSTN pin according to recommendations.

Pin 11 VREG is an internal LDO output that requires a 0.1 yF external capacitor to GND to stabilize the core.

Pin 6 EQ requires an external pulldown resistor if EQ levels 0-2 are needed. If EQ level 3 is needed, then the EQ
pin can be left floating.

8.2.2 Detailed Design Procedure

The ideal EQ setting is dependent upon the signal chain loss characteristics of the target platform. The general
recommendation is to start with EQ level 0, and then increment to EQ level 1, etc. if permissible.

In order for the TUSB211 to recognize any change to the EQ setting, the RSTN pin must be toggled. This is
because the EQ pin is latched on power up and the pin is ignored thereafter.

In addition, TUSB211 does not compensate for any DC attenuation in the signal path. Therefore, we suggest
minimizing DC loss (i.e. resistance) in the system design. As a consequence, this might lead to increased line
capacitance. This is acceptable because the TUSB211 can compensate for the additional capacitive load.

Placement of the device is also dependent on the application goal. The table below summarizes our
recommendations.

Table 1. TUSB211 Platform Placement Guideline

PLATFORM GOAL SUGGESTED TUSB211 PLACEMENT
Pass USB Near End Mask Close to measurement point
Pass USB Far End Eye Mask Close to USB PHY
Cascade multiple 211s to improve device enumeration Midway between each USB interconnect
8221
NOTE

USB-IF certification tests for High Speed eye masks require the mandated use of the
USB-IF developed test fixtures. These test fixtures do not require the use of oscilloscope
probes. Instead they use SMA cables. More information can be found at the USB-IF
Compliance Updates Page. It is located under the ‘Electricals’ section, ID 86 dated March
2013.

The following procedure must be followed before using any oscilloscope compliance software to construct a USB
High Speed Eye Mask:

8.2.2.1.1 For a Host Side Application

Configure the TUSB211 to the desired EQ setting

Power on (or toggle the RSTN pin if already powered on) the TUSB211

Using SMA cables, connect the oscilloscope and the USB-IF host-side test fixture to the TUSB211
Enable the host to transmit USB TEST_PACKET

Execute the oscilloscope’s USB compliance software.

Repeat the above steps in order to re-test TUSB211 with a different EQ setting

o0k wbhPE
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8.2.2.1.2 For a Device Side Application

1.
2.
3.

o

Configure the TUSB211 to the desired EQ setting
Power on (or toggle the RSTN pin if already powered on) the TUSB211

Connect a USB host, the USB-IF device-side test fixture, and USB device to the TUSB211. Ensure that the
USB-IF device test fixture is configured to the ‘INIT’ position

Allow the host to enumerate the device
Enable the device to transmit USB TEST_PACKET

Using SMA cables, connect the oscilloscope to the USB-IF device-side test fixture and ensure that the
device-side test fixture is configured to the ‘TEST’ position.

Execute the oscilloscope’s USB compliance software.
Repeat the above steps in order to re-test TUSB211 with a different EQ setting

8.2.3 Application Curves

2m USB 3.0 cable USB-IF SMA Fixture

TUSB211
EVM e

TEST_PACKET
transmission

Figure 2. Eye Diagram Bench Setup

> >
© ®©
c c
= 2
(7] »n
K] 8
< <
o o
2 £
[a} [a}
0 0.5 1 1.5 2 0 0.5 1 1.5 2
Time (ns) Time (ns)
Figure 3. TUSB211 Disabled Figure 4. EQ Level O
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Differential Signal (V)
Differential Signal (V)

Time (ns) . Time (ns)

Figure 5. EQ Level 1 Figure 6. EQ Level 2

Differential Signal (V)

0 0.5 1 1.5 2
Time (ns)

Figure 7. EQ Level 3

9 Power Supply Recommendations

On power up, the interaction of the RSTN pin and power on ramp could result in digital circuits not being set
correctly. The device should not be enabled until the power on ramp has settled to 3 V or higher to guarantee a
correct power on reset of the digital circuitry. If RSTN cannot be held low by microcontroller or other circuitry until

the power on ramp has settled, then an external capacitor from the RSTN pin to GND is required to hold the
device in the low power reset state.

The RC time constant should be larger than five times of the power on ramp time (0 to Vcc). With a typical
internal pullup resistance of 500 kQ, the recommended minimum external capacitance is calculated as:
[Ramp Time x 5] + [500 kQ] 1)
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10 Layout

10.1 Layout Guidelines

There is no need to break the USB signal trace. Thus, even with the TUSB211 powered down, or not populated,
the USB link is still fully operational. To avoid the need for signal vias, routing the High Speed traces directly
underneath the TUSB211 package, as illustrated in the PCB land pattern shown in Figure 8, is recommended.

Although the land pattern shown below has matched trace width to pad width, optimal impedance control is
based on the user's own PCB stack-up. It is recommended to maintain 90 Q differential routing underneath the
device.

All dimensions are in millimetres (mm).

10.2 Layout Example

Figure 8. DP and DM Routing Underneath Device Package
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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 2. Related Links

PARTS PRODUCT FOLDER SAMPLE & BUY D-I-(I)E(C‘,:SI\,\IIIE:I\)IATLS S-(I-)(ID:('I?\II_VSAgE gg;':ﬂ%%}%
TUSB211 Click here Click here Click here Click here Click here
TUSB211l Click here Click here Click here Click here Click here

TUSB211-Q1 Click here Click here Click here Click here Click here

11.2 Community Resources

The following links connect to TI community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute Tl specifications and do not necessarily reflect Tl's views; see TlI's Terms of
Use.

TI E2E™ Online Community TI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support TI's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

11.3 Trademarks

E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

11.4 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.

11.5 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.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
I Drawing Qty @ (6) (3) (4/5)
TUSB211IRWBR ACTIVE X2QFN RWB 12 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 11
& no Sh/Br)
TUSB211IRWBT PREVIEW X2QFN RWB 12 TBD Call Tl Call T -40 to 85
TUSB211QRWBRQ1 ACTIVE X2QFN RWB 12 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40 to 105 Q1
& no Sh/Br)
TUSB211RWBR ACTIVE X2QFN RWB 12 3000  Green (RoHS CU NIPDAU Level-2-260C-1 YEAR 0to 70 C1l Samples
& no Sh/Br)
TUSB211RWBT PREVIEW X2QFN RWB 12 TBD Call Tl Call TI 0to 70

@ The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.

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

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

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

information and additional product content details.
TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.
Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight

in homogeneous material)

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

® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a

of the previous line and the two combined represent the entire Device Marking for that device.

will appear on a device. If a line is indented then it is a continuation

© | ead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish

value exceeds the maximum column width.
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Important Information and Disclaimer: The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF TUSB211, TUSB211-Q1 :
o Catalog: TUSB211

o Automotive: TUSB211-Q1

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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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)
TUSB211IRWBR X2QFN RwWB 12 3000 179.0 8.4 1.8 1.8 0.61 4.0 8.0 Q2
TUSB211QRWBRQ1 X2QFN [ RwWB 12 3000 180.0 8.4 18 18 | 061 | 40 8.0 Q2
TUSB211RWBR X2QFN RWB 12 3000 180.0 8.4 1.8 1.8 0.61 4.0 8.0 Q2
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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)
TUSB211IRWBR X2QFN RWB 12 3000 195.0 200.0 45.0
TUSB211QRWBRQ1 X2QFN RWB 12 3000 195.0 200.0 45.0
TUSB211RWBR X2QFN RWB 12 3000 195.0 200.0 45.0
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& PACKAGE OUTLINE

RWBO0012A X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—-

}
0.4 MAX
|
[‘7”( ~— (0.13)
TYP
T oz -t
3 | 6
ININNI
|
L
1 -
2 |
. 7
2X | L] SYMM [
i — ot
I |
|
iRl
T

0.45 - 0078 c[B®[AG |
0.050 [C|

4221631/A 12/2014

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.
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EXAMPLE BOARD LAYOUT
RWBO0012A X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(1 3)4ﬂ

m eeeee W

4X (0.7) i

|
— - — -— 8
s T

s S\((LMM
2X(04) - —-1-—-—F——
(1.5)
Lg N am.]
|
\
12X (0.2) «LJ SQAM (R0.05) TYP

LAND PATTERN EXAMPLE
SCALE:30X

0.05 MAX 0.05 MIN
ALL AROUND ALL AROUND
r— METAL X SOLDER MASK

T
! OPENING

I\xMETAL UNDER

‘ SOLDER MASK

1
1
1
|

N OPENING = SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4221631/A 12/2014

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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RWBO0012A

EXAMPLE STENCIL DESIGN
X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

6X (0.4)

8X (0.5)

12X (0.2)

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL

PADS 1,2,7 & 8

96% PRINTED SOLDER COVERAGE BY AREA
SCALE:50X

4221631/A 12/2014

NOTES: (continued)

4. 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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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity
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Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community
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@Iasﬂ U

KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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