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5 Pin Configuration and Functions

A 5-1. 42 Pin WQFN RUA Package with exposed thermal pad - top view - not to scale
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Z 5-1. Pin Functions

e PIN No) TYPE DESCRIPTION
VCC 1 Power Supply Voltage

SEL1 16 | Select Input 1

SEL2 17 | Select Input 2

EN 2 I Device Enable

DO+A 38 1/0 Port A, Channel 0, +ve signal
DO - A 37 /0 Port A, Channel 0, - ve signal
D1+A 36 /0 Port A, Channel 1, +ve signal
D1-A 35 110 Port A, Channel 1, - ve signal
D2+A 34 /10 Port A, Channel 2, +ve signal
D2-A 33 110 Port A, Channel 2, - ve signal
D3+A 32 110 Port A, Channel 3, +ve signal
D3-A 31 1’0 Port A, Channel 3, - ve signal
SCL_A 42 110 Port A, DDC Clock

SDA_A 41 110 Port A, DDC Data

HPD_A 19 1/0 Port A, Hot Plug Detects
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# 5-1. Pin Functions (continued)

SUIE PIN TS TYPE DESCRIPTION
CEC_A 18 /0 Port A, Consumer Electronics Control
D0O+B 29 110 Port B, Channel 0, +ve signal

DO-B 28 1/0 Port B, Channel 0, - ve signal

D1+B 27 /0 Port B, Channel 1, +ve signal

D1-B 26 I/0 Port B, Channel 1, - ve signal

D2+B 25 1/0 Port B, Channel 2, +ve signal

D2-B 24 1’0 Port B, Channel 2, - ve signall

D3+B 23 I/0 Port B, Channel 3, +ve signal

D3-B 22 110 Port B, Channel 3, - ve signal
SCL_B 40 11O Port B, DDC Clock

SDA_B 39 110 Port B, DDC Data

HPD_B 21 /0 Port B, Hot Plug Detects

CEC B 20 1/0 Port B, Consumer Electronics Control
Do+ 5 /0 Common Port, Channel 0, +ve signal
DO - 6 110 Common Port, Channel 0, - ve signal
D1+ 7 /0 Common Port, Channel 1, +ve signal
D1 - 8 1’0 Common Port, Channel 1, - ve signal
D2+ 10 110 Common Port, Channel 2, +ve signal
D2 - 1" 1’0 Common Port, Channel 2, - ve signal
D3+ 12 I/0 Common Port, Channel 3, +ve signal
D3 - 13 110 Common Port, Channel 3, - ve signal
SCL 3 /10 Common Port, DDC Clock

SDA 4 /0 Common Port, DDC Data

HPD 14 /10 Common Port, Hot Plug Detects

CEC 15 lfe} Common Port, Consumer Electronics Control
NC 9, 30 NC No Connect

GND PowerPad GND Ground

4 Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TS3DV642-Q1


https://www.ti.com.cn/product/cn/ts3dv642-q1?qgpn=ts3dv642-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSO28
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSO28A&partnum=TS3DV642-Q1
https://www.ti.com.cn/product/cn/ts3dv642-q1?qgpn=ts3dv642-q1

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TS3DV642-Q1

ZHCSO28A - DECEMBER 2020 - REVISED MAY 2021

6 Specifications

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

MIN MAX UNIT
VCCagsmax Supply voltage range -0.5 55 \Y
V)/0-ABSMAX Analog voltage range( (3) (4) All I/O (data pins) -05 55 Y
VN-ABSMAX Digital input voltage range(® (3) SEL1, SEL2, EN -05 55 \%
Timax Maximum junction temperature -40 125 °C
Tstg Storage temperature range -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. Theseare stress ratings

only, which do not imply functional operation of the device at these or anyother conditions beyond those indicated under
Recommended Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods mayaffect device

reliability.
(2) All voltages are with respect to ground, unless otherwise specified.

(3) The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

(4) V,and Vg are used to denote specific conditions for V0.

6.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, (1) +3000
V(Esp) Electrostatic discharge \%
Charged 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 MAX| UNIT
VCC Supply voltage 3.0 3.6 \%
Viocm | Input/Output common mode voltage (data pins) 0 3.6 \%
Vio Input/Output voltage (data pins) 0 5.5 \%
VN Digital input voltage (control pins) 0 5.5 \%
DR Data rate for differential signals 6.0 Gbps
Ta Operating ambient temperature -40 105 °C
T Operating junction temperature -40 110 °C

(1)  All unused control inputs of the device must be held at VCC or GND to ensure proper device operation. Refer to the T/ application

report,Implications of Slow or Floating CMOS Inputs, literature numberSCBAO004.

6.4 Thermal Information

TS3DV642-Q1
THERMAL METRIC(") RUA UNIT
42 PINS
Roua Junction-to-ambient thermal resistance 28.7 °C/W
R0 yc(top) Junction-to-case (top) thermal resistance 16.7 °C/W
Roys Junction-to-board thermal resistance 9.7 °C/W
V7 Junction-to-top characterization parameter 0.3 °C/IW
LTS Junction-to-board characterization parameter 9.7 °C/IW
R ¢ uc(bot) Junction-to-case (bottom) thermal resistance 2.9 °C/W

(1)  For more information about traditional and new thermalmetrics, see the Semiconductor and ICPackage Thermal Metrics application

report.
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6.5 Electrical Characteristics
over operating free-air temperature range (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS(") MIN TYP® MAX| UNIT
DC Characteristics
Ron ON-state resistance All data pins Vio=0V, ljo=-10mA 6.5 12 Q
Ron at Vyo = 1.5V minus Ron at Vo =0
0.6 Q
. . V, ||/o= -10 mA
Ronfiar ) | ON-state resistance flatness | All data pins
Ron at Vo = 3.6 V minus Ron at Vo =0 20 o
V, ||/o= -10 mA ’ )
Leakage under power off . _ _
logr (failsafe current) All data and control pins VCC=0V,VpporVy=0Vto55V 20 pA
Control Inputs (SEL1, SEL2, EN)
Vil H|gh-lev§I input voltage for SEL1, SEL2, EN 14 v
control pins
Vi Low-Ieve] input voltage for SEL1, SEL2, EN 05 v
control pins
i Input high leakage current for | gp 4 gy 5 EN VCC =36V, V=55V +10|  pA
control pins
I Input low leakage currentfor | b 4 gy o EN VCC = 3.6V, Vjy = GND +10|  pA
control pins
Power Supply
lcc VCC supply current in active mode EN=H 45 MA
lcc P VCC supply current in power-down mode EN=L 6 MA

(1) V), Vo,l,, and Ig refer to data I/O pins,V,y refers to the control inputs.
(2) Alltypical values are at Vpp = 3.3 V (unless otherwise noted), Tp = 25°C.
(3) RonrLaT is the difference of Roy in a given channel at specified voltages.

6.6 High-Speed Performances
Over recommended operation free-air temperature range, Vpp =3.3V £ 0.3V (unless otherwise noted). For all data pins. R =

50 Q where applicable.

PARAMETER TEST CONDITIONS MIN  TYP() MAX UNIT
BW Differential Bandwidth - 3dB from DC 5.8 GHz
DC -05 dB
1.7 GHz -1.0 dB
IL Differential insertion loss
2.7 GHz -1.4 dB
3.0 GHz -1.6 dB
DC -24 dB
1.7 Ghz -21 dB
RL Differential return loss
2.7Ghz -19 dB
3.0 Ghz -17 dB
DC -72 dB
1.7 GHz -35 dB
Xtalk Differential crosstalk
2.7 GHz -30 dB
3.0 GHz -27 - dB
DC -82 dB
1.7 GHz -20 dB
OISO Differential off isolation
2.7 GHz -16 dB
3.0 GHz -16 dB

(1)  All Typical Values are at Vpp = 3.3 V(unless otherwise noted), Ta = 25°C.
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TS3DV642-Q1

6.7 Switching Characteristics

over recommended operation free-air temperature range, Vpp =3.3 V+ 0.3 V (unless otherwise noted).

For all data pins.

PARAMETER TEST CONDITIONS MIN TYP() MAX| UNIT
tod Propagation Delay Al /O 66 ps
The maximum difference in differential
tsK INTER Inter-pair Skew DO0-3 prop delay between data channels; 1.7 10 ps
GHz; at nominal corner
The maximum difference in prop delay
) between +ve and - ve signals of each
ISk INTRA Intra-pair Skew Do-3 channel (for all channels); at 1.7 8 ps
GHz; at nominal corner
ton @ Switch turn-on time All /O When EN goes from L to H 5 us
tswiten @ Switching time between channels All'l/O When SEL pins toggles 5 us

(1)  All typical values are at Vpp = 3.3 V(unless otherwise noted), T = 25°C.
(2) tonis the time it takes the output to recover within 95% of final value after enabling switches

3 t is the time it takes for theoutput to recover within 95% of final value after the state is changed
SWITCH p g
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6.8 Typical Characteristics

K 6-1, 5 6-2, i 6-3 and | 6-4 show typical high speed performance plots for TS3DV642-Q1 in Tl evaluation board with

measurement parasitics calibrated out.
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6.8 Typical Characteristics

K 6-1, K 6-2, Kl 6-3 and K] 6-4 show typical high speed performance plots for TS3DV642-Q1 in Tl evaluation board with
measurement parasitics calibrated out.

Kl 6-5. Typical eye diagrams at 3.4 Gbps. Top: baseline calibration setup. Middle: through TS3DV642-Q1 Port A. Bottom: through
TS3DV642-Q1 Port B.
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6.8 Typical Characteristics

K 6-1, & 6-2, i 6-3 and & 6-4 show typical high speed performance plots for TS3DV642-Q1 in Tl evaluation board with
measurement parasitics calibrated out.

E 6-6. Typical eye diagrams at 6.0 Gbps. Top: baseline calibration setup. Middle: through TS3DV642-Q1 Port A. Bottom: through
TS3DV642-Q1 Port B.
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7 Parameter Measurement Information

vcc RL CL VCoM
50Q 4 pF Vcc

*CL includes probe, cable, and board
Port A capacitance
VCOM O/{‘Q L 26V
| CL RL EN
in e Port B : 0
T : 1
= EN CL RL = = tON+ VOH
I Switch : ;
JT— = = Output :
Control VOL
Input
B 7-1. Switch Turn-On Time (ton)
VCC
T RL CL VCOM
50 Q 4 pF Vce

*CL includes probe, cable, and board

Port A capacitance
veom @/f'@ 1
o Port B CL I RL — 26V

L 50%:

T

+

|
s |
T ' SEL1/SEL2
| seL1/sEL2 !

tON 4 g# VOH
= Switch : :

Output

Control

Input VOL

K 7-2. Switching Time Between Channels (tswitch)

tpd = (tPLH + tPLH)/ 2

] 7-3. Propagation Delay (tpq)
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T vceC Network Analyzer
TS3DV642
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8 Detailed Description
8.1 Overview

The TS3DV642-Q1 is a 6 differential channel or 12 single ended channel bidirectional multiplexer/demultiplexer.
It offers low on-state resistance as well as low datapath parasitics which allows it to achieve a high bandwidth.
The TS3DV642-Q1 is a passive mux that is recommended for data rates up to 6 Gbps, however the device can
be used for interfaces with higher data rates depending on how much loss is permissible for the mux from the
overall electrical link budget. The device provides the high bandwidth necessary for many interfaces to handle
differential and as well as single ended signals. The device supports differential signaling with common mode
voltage range (CMV) of 0 to 3.6 V and 0 - 5.5 V CMOS signals.

The TS3DV642-Q1 has total 6 differential channels. All these channels are functionally equivalent and provides
almost identical electrical performance. The channels can be used in an arbitrary fashion for differential and
single ended signals in any order.

8.2 Functional Block Diagram

TS3DV642-Q1
SELT,
SEL2, — P
EN
DO+ r_l DO+A
r_l D0+B
[ J
[ J
[}
CEC r_l CEC_A
[ CEC_B

8.3 Feature Description

The TS3DV642-Q1 is based on proprietary Tl technology which uses FET switches driven by a high-voltage
generated from an integrated charge-pump to achieve a low on-state resistance. TS3DV642-Q1 has 6
differential channel or 12 single ended channel bidirectional switches with a high bandwidth. TS3DV642-Q1 uses
an extremely low power technology and uses only 45 A Icc in active mode. The device has integrated ESD that
can support up to 3-kV Human-Body Model (HBM) and 1-kV Charge Device Model (CDM). TS3DV642-Q1 is
offered in a 42-pin QFN package (9 mm x 3.5 mm) with 0.5 mm pitch. The device can support analog I/O signal
in 0 to 5.5 V range. TS3DV642-Q1 also has a special feature that prevents the device from back-powering when
the V¢ supply is not available and an analog signal is applied on the 1/O pin. In this situation this special feature
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prevents leakage current in the device. The TS3DV642-Q1 is not designed for passing signals with negative
swings.

8.4 Device Functional Modes

DO+
DO-
D1+
D1-
D2+
D2-
D3+
D3-

scL
SDA
HPD
CEC

DO+A

DO-A

D1+A

D1-A

o

D2+A
D2-A
D3+A
D3-A

Q

|

D0+B
DO-B
D1+B
D1-B
D2+B
D2-B
D3+B
D3-B

o

o]

SCL_A

o

SDA_A

o]

HPD_A

o]

CEC_A

SCL_B

o

SDA_B

HPD_B

--x-x—x—x—-x-x-x-x--x-x-x-x—x-xx-\-L-x-x-x-x-x-x-x

o

CEC_B

SEL1
SEL2
EN

Control Logic

K 8-1. Logic Diagram

% 8-1 lists the device functions for the TS3DV642-Q1 device.

% 8-1. Functional Table

EN SEL1 SEL2 FUNCTION

L X X Switch disabled. All channels are Hi-Z.

H L L Channel D0+/D0 - to DO+A/DO - A is ON. All the other channels (D1+/D1-,
D2+/D2-, D3+/D3-, SCL, SDA, HPD, CEC) are Hi-Z.

H L H Channel D0+/D0 - to DO+B/DO0 - B is ON. All the other channels (D1+/D1-,
D2+/D2-, D3+/D3-, SCL, SDA, HPD, CEC) are Hi-Z.

H H All A channels are enabled. All B channels are Hi-Z.

H H H All B channels are enabled. All A channels are Hi-Z.

14

Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TS3DV642-Q1


https://www.ti.com.cn/product/cn/ts3dv642-q1?qgpn=ts3dv642-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSO28
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSO28A&partnum=TS3DV642-Q1
https://www.ti.com.cn/product/cn/ts3dv642-q1?qgpn=ts3dv642-q1

13 TEXAS
INSTRUMENTS TS3DV642-Q1
www.ti.com.cn ZHCSO28A - DECEMBER 2020 - REVISED MAY 2021

9 Application and Implementation

&L
Information in the following applications sections is not part of the Tl component specification, and TI
does not warrant its accuracy or completeness. Tl’ s customers are responsible for determining

suitability of components for their purposes. Customers should validate and test their design
implementation to confirm system functionality.

9.1 Application Information

The TS3DV642-Q1 is an analog differential passive mux or demux that works for many high-speed differential
interfaces with data rates up to 6 Gbps. The device also works for single ended signals. The TS3DV642-Q1
supports differential signaling with common mode voltage range (CMV) of 0 to 3.6 V and with differential
amplitude up to 1800 mVpp, and single ended CMOS signaling with swing limited to 0 to 5.5 V. TS3DV642-Q1
can be used as mux or demux switch for:

* HDMI 1.4 and HDMI 2.0 - up to 6 Gbps per channel

* DisplayPort (DP) for RBR, HBR, and HBR-2 data rates - up to 5.4 Gbps per lane
« DP++

* Mipi DPHY interfaces such as DSI and CSI-2 - up to 4.5 Gbps per lane

*  Mipi CPHY based CSI-2

* LVDS

6 Channels of the TS3DV642-Q1 are functionally equivalent and can be used in an arbitrary fashion for
differential and single ended signals in any order. For example in Mipi DPHY applications any of the 6 differential
channels can be used for clock signals. For Mipi CPHY applications the data pins can be grouped any order to
form trio signals. For HDMI application, while TS3DV642-Q1 data signal pins are marked for specific HDMI use,
the main-link data, main-link clock, DDC, HPD, CEC can be assigned in any order if required.

9.2 Typical Application - Demultiplexing HDMI Signals

The TS3DV642-Q1 can be used to mux HDMI signals. 9-1 shows use case where TS3DV642-Q1 switches
HDMI signals from a source to either to an external connector or to an SOC. This section provides detailed
design implementation for a HDMI application where TS3DV642-Q1 provides 1:2 multiplexing function.
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& 9-1. Demultiplexing HDMI signals - schematic

9.2.1 Design Requirements

% 9-1. Design Parameters for HDMI Application

Design parameter Example value
Vee 30Vto36V
VCC decoupling capacitor 0.1 uF
DDC Pull-up resistors on sink side (only for internal display path) 47kQ to5V
DDC Pull-up resistors on source side 2kQtob5V
HPD pull-down resistor on source side 100 kQ to GND
Pull-up / Pull-down resistors for SEL1 / SEL2 pins 10kQ

9.2.2 Detailed Design Procedure

The TS3DV642-Q1 is designed to operate with 3.0 V to 3.6 V power supply. Decoupling capacitors may be used
to reduce noise and improve power supply integrity. Pull-up resistors to 5 V must be placed on the sinke side
DDC clock and data lines according to the HDMI standard.

9.2.3 Application Curves

An HDMI connector functioning as a source is subject to HDMI source compliance test. This section provides
application curves related to HDMI 1.4 and 2.0 source compliance for jitter and eye mask respectively.

K 9-2 shows HDMI 1.4 compliance jitter performance at 3.0 Gbps data rate. For brevity only one of the three
data channels and Port A illustrated. Other channels have similar performances. As illustration shows the
TS3DV642-Q1 adds minimal jitter to the link - 89 mTbit through mux vs 73 mTbit without mux.
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& 9-2. HDMI 1.4 compliance at 3.0 Gbps - jitter performance. Left: with no DUT in the path. Right:
TS3DV642-Q1 in the path

K 9-3 shows HDMI 2.0 eye mask performance at 6.0 Gbps data rate. For brevity only one of the three data
channels and Port A is illustrated. Eye masks are for worst case positive skew. Other channels, and cases have
similar performances.

A 9-3. HDMI 2.0 compliance at 6.0 Gbps - eye mask at TP2_EQ. Left - with no DUT in the path. Right -
TS3DV642-Q1 in the path

9.3 Typical Application - Multiplexing HDMI Signals

Kl 9-4 shows a 2:1 multiplexing use case where TS3DV642-Q1 is being used to choose HDMI signals from
either an external HDMI connector or an internal HDMI source to connect to a HDMI sink device. Note HDMI
connector in this use case represents a Sink port and is subject to HDMI sink compliance requirements. Part of
the compliance requirements the mainlink data and clock signals needs to have 50Q termination from each pin
to 3.3 V supply with certain tolerance depending on data rate. Note the TS3DV642-Q1 adds a series resistance
(Ron) to the mainlink sink termination. To account for the additional series resistance it is recommended that sink
internal termination resistance is reduce by equal amount. Where such provisioning is not possibble, alternate
solution is to install external resistors on board from each pin to VCC as shown in |5 9-4. In applications where a
retimer is used behind a HDMI connector in sink application, this series resistance provisioning is not required as
retimer termination is tested for HDMI compliance.
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Kl 9-4. Multiplexing HDMI signals - schematic

9.4 Systems Examples

TS3DV642-Q1 can be used for many high speed interfaces. & 9-5, & 9-6, & 9-7, and /& 9-8 show some
system level examples for select few interfaces. Note for brevity exact detail design implementation is not

shown.
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Al 9-7. Mipi CPHY based CSI-2 switching

K 9-8. Mipi DPHY based DSI switching
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10 Power Supply Recommendations

Ve should be in the range of 3.0 V to 3.6 V. Voltage levels above those listed in the Absolute Ratings table
should not be used. Decoupling capacitor(s) such as 0.1 1 F may be used to reduce noise and improve power
supply integrity. There are no power sequence requirements for the TS3DV642-Q1.
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11 Layout
11.1 Layout Guidelines

To ensure reliability of the device, the following commonly used printed-circuit board layout guidelines are

recommended:

Decoupling capacitors should be used between power supply pin and ground pin to ensure low impedance to

reduce noise To achieve a low impedance over a wide frequency range use capacitors with a high self-
resonance frequency.

ESD and EMI protection devices (if used) should be placed as close as possible to the connector.

Short trace lengths should be used to avoid excessive loading.

To minimize the effects of crosstalk on adjacent traces, keep the traces at least two times the trace width
apart.

Separate high-speed signals from low-speed signals and digital from analog signals

Avoid right-angle bends in a trace and try to route them at least with two 45° corners.

The high-speed differential signal traces should be routed parallel to each other as much as possible. The
traces are recommended to be symmetrical.

A solid ground plane should be placed next to the high-speed signal layer. This also provides an excellent
low-inductance path for the return current flow.
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11.2 Layout Example

TS3DV642-Q1 application with a single controller interfacing with two HDMI connectors.

HDMI SCL
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f
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DO-
D1+
D1-
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MCU  gpioa
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GPIOC

IR

—
—
—
—
—
—
1
-
1
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OO A O ﬂﬁ

1
-

—
 —

SEEEEEEEEEEEEEELEE
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—_— e —

3 1 VIAto GND

HDMI Connector A

© :VIAto signal plane

A 11-1. Layout Example

HDMI Connector B
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13 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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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 optimal thermal and mechanical performance.
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EXPOSED METAL SHOWN

SOLDER MASK DETAILS

SCALE: 11X
0.07 MAX 0.07 MIN
ALL AROUND *H* ALL AROUND *‘t
_~— METAL = SOLDER MASK
Q‘ ‘\ ’ = OPENING
EXPOSED ™.__ SOLDER MASK
METAL OPENING EXPOSED METAL UNDER
METAL SOLDER MASK
NON SOLDER MASK
DEFINED SOLDER MASK
(PREFERRED) DEFINED
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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
RUA0042B WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK- NO LEAD

42X (0.6) | 12X (0.92)
42 39
42X (0.25) I ‘
L B0

38X (0.5) i CD

SYMM

i
\
©
®
&

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD
70% PRINTED COVERAGE BY AREA
SCALE: 11X

4225951/A  06/2020

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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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
(6)
TS3DV642RUARQ1 ACTIVE WQFN RUA 42 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 105 T3DV642Q
TS3DV642RUATQ1 ACTIVE WQFN RUA 42 250 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 105 T3DV642Q

® 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.

@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ 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 "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© ead finish/Ball material - Orderable Devices 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.

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.
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OTHER QUALIFIED VERSIONS OF TS3DV642-Q1 :

o Catalog : TS3DV642

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 3-Jun-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)
TS3DV642RUARQ1L WQFN RUA 42 3000 330.0 16.4 3.8 9.3 1.0 8.0 16.0 Q1
TS3DV642RUATQ1 WQFN RUA 42 250 180.0 16.4 3.8 9.3 1.0 8.0 16.0 Q1
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PACKAGE MATERIALS INFORMATION
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INSTRUMENTS
www.ti.com 3-Jun-2022
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TS3DV642RUARQ1 WQFN RUA 42 3000 367.0 367.0 35.0
TS3DV642RUATQ1 WQFN RUA 42 250 210.0 185.0 35.0
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