I} TEXAS TS3USB30E
INSTRUMENTS ZHCSX92G - DECEMBER 2008 - REVISED OCTOBER 2024
TS3USB30E E.A H.{# fe i Al ESD 3 K% USB 2.0 (480Mbps)
122 ZHBRAKIZRE S ERITR
1 Rt 3 H

7 2.7V & 4.3V Ve FigfT
D+/D - 5| &3z ik 5.25V BHL
1.8V FEAFEHI 5] BHH N
lorr SCEF W A =0iE 1T
RON =10Q ( HE‘_X‘j('fE )
ARpN = 0.35Q ( #1714 )
Cio(ON) = 7.5pF ( ﬁiﬂ{g )
RTh#E (I KME N 70nA )
- 3dB %= 1400MHz ( #7(H )
P e
100mA , 754 JESD 78 Il 25:036 [l 2k 1
ESD HREMIATF & JESD 22 frife
- 8000V A A Ha AR 7Y
(A114-B , Il %)
- 1000V 7 HLARAFRIZAY (C101)
/0 %% 11 ( #1%+F GND ) i) ESD 1 RE 2
- 15000V A4 i A A
K 10 51 UQFN (1.8mm x 1.4mm) 355

2 N A

4 USB 1.0, 1.1 F12.0 BHH{ES

TS3USB30E #&— ki e 1:2 FFo% , BNFREFIE 3%
KNH (BIanFHL. BRDFIVLA R A L LR M EICAH
M B B A2 IR USB /0 py#il4s ) H s USB 2.0
IR IR 32 i A 2 s U = < B A O
(1400MHz) , IX—HEMEAE1RE 51588 B A BIRIL &%k
FRMA R E . Zas s —A USB LR 22 40 4
2 B BIPASFEN E H R 2 — ) BEE R A
A ML ZE S 22 B R FH 31— N AH BN e o SRR SR
R T 5%, i i e S S B D B R
TS3USB30E & kLo it , ol SEEURAL (Al % A i
TE ) A RS R, JF H5 s USB 2.0 (480Mbps) 25%
FhFRAEFEES o

TS3USB30E 7 fT 5l il E4E % T ESD fR§ ¥t |, %
M7 UQFN % (1.8mm x 1.4mm) B¢ VSSOP #f
B, BRIBERNE FEE TEREEE N -40°C &
85°C.

HERFL
BEES R 4 R~
DGS ( VSSOP
TS3USB30E 10)
RSW ( UQFN , 10) [1.8mm x 1.4mm

3mm x 4,.9mm

%%iﬁl

BAES IR
fEHE T 5 (1) HXRPH RS EEET 11,
Tk (2)  EEERSE (K x %) JRRERME , JFEIESI (LS ) .
TH R i
D1+ ——
Soi D+
D2+ — 4 ‘
D1- ‘
441W——m
D2- — A ‘
—: Control
DiRe T HER
1 OE #1'S #i N4t

2 BrbsiE HBM MR ( A114-B , 11 28 ) AMNEPAT T 8 E HBM IR, 0GEH TAE%ET GND #EA7 IR 1/0 %6 .

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk
HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o

English Data Sheet: SCDS255


https://www.ti.com.cn/product/cn/ts3usb30e?qgpn=ts3usb30e
https://www.ti.com.cn/cn/lit/pdf/ZHCSX92
https://www.ti.com/lit/pdf/SCDS255

I3 TEXAS
TS3USB30E INSTRUMENTS
ZHCSX92G - DECEMBER 2008 - REVISED OCTOBER 2024 www.ti.com.cn
Table of Contents

TR e 1 7.3 Feature Description..............cccoooeiiiiciicic 12
2 L oo 1 7.4 Device Functional Modes...............ccocoiiinnn. 12
B e 1 8 Application and Implementation.................................. 13
4 Pin Configuration and Functions................ccccocvvu...... 3 8.1 Application Information...........c.ccooeiiiiiiiiii e 13
5 SPECIfICAtIONS. ... eee e eeen 4 8.2 Typical Application..........c..ooviiiiiiiiiieeeeee 13
5.1 Absolute Maximum Ratings.............c.cwewereeeererrrerrnenn. 4 8.3 Power Supply Recommendations............cccccecveenee. 14
5.2 ESD RAUNGS. c...eeeeeeeeeeeeeeeeeeeeseeeeseeseesesesseeeeeeenen 4 8.4 LaYOUL.....ooiiieiiiiiie e 14
5.3 Recommended Operating Conditions......................... 4 9 Device and Documentation Support............................ 16
5.4 Thermal INformation. ... 4 9.1 Documentation SUupport..........ccoeeeeeiiiiieeeeeieeeee 16
5.5 Electrical CharacteriStiCS. ..o, 5 9.2 E%LI&I*%E%EJ@%H ..................................................... 16
5.6 Dynamic Electrical Characteristics..............c.coevvuenn... 5 RIS k- o SO 16
5.7 Switching Characteristics............cccccoovvevieeiiicriecee. 5 9.4 Trademarks...........ccceevivieiieee e 16
5.8 Typical Characteristics..........cceeueveveveverererereeeeeeeeeennns 7 9.5 BB T e 16
6 Parameter Measurement Information....................... 8 9.8 RIEZR oo 16
7 Detailed Description................c.ccooi 12 10 Revision History................cocoooviiiiiicc 16

7.1 OVEIVIEW. ... 12 11 Mechanical, Packaging, and Orderable
7.2 Functional Block Diagram...............ccccooviiviiiniennnnn, 12 Information................cocooooiuiiciceeeeeeeeeeee e 17
2 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TS3USB30E

English Data Sheet: SCDS255


https://www.ti.com.cn/product/cn/ts3usb30e?qgpn=ts3usb30e
https://www.ti.com.cn/cn/lit/pdf/ZHCSX92
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSX92G&partnum=TS3USB30E
https://www.ti.com.cn/product/cn/ts3usb30e?qgpn=ts3usb30e
https://www.ti.com/lit/pdf/SCDS255

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TS3USB30E
ZHCSX92G - DECEMBER 2008 - REVISED OCTOBER 2024

4 Pin Configuration and Functions
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Kl 4-1. RSW Package 10-Pin UQFN Top View

% 4-1. Pin Functions

PIN
110 DESCRIPTION
NAME UQFN VSSOP

D+ 3 4 110

Common USB signal path
D- 5 6 lfe}
D1+ 1 2 110 USB | vath ;

signal path port

D1 - 7 8 lfe} gnatpai p
D2+ 2 3 lfe}

USB signal path port 2
D2 - 6 7 lfe}
GND 4 5 — Ground
OE 8 9 I Bus-switch enable
S 10 1 | Select input
VCC 9 10 — Voltage supply
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5 Specifications
5.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted) (see (1) (2))
MIN MAX UNIT
Vee Supply voltage -05 7 \
Vin Control input voltage -05 7 \
Vio Signal path 1/0 voltage D+ D~ when Vec > OV 05 VoorO03p
D+, D - when V¢c = 0V -05 5.25

lik Control input clamp current VN < OV -50 mA
ljok 1/0 port clamp current Vio <0V -50 mA
lvo ON-state switch current(®) +64 mA

Continuous current through V¢ or GND +100 mA
Tstg Storage temperature -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.

(2) All voltages are with respect to ground, unless otherwise specified.
(3) V,and Vg are used to denote specific conditions for Vo.
(4) lyand lg are used to denote specific conditions for I,o.
5.2 ESD Ratings
VALUE UNIT
Human body model (HBM), All pins 8000 \
Viesp) |Electrostatic discharge per ANSI/ESDA/JEDEC JS-001() 1/0 port to GND 15000 \Y
Charged-device model (CDM), per ANSI/ESDA/JEDEC JS-002 (@) 1000 \%
(1) JEDEC document JEP155 states that 500V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250V CDM allows safe manufacturing with a standard ESD control process.
5.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted) (1.
MIN MAX UNIT
Vee Supply voltage 3 4.3 \Y
Vee =3V io 3.6V 1.3 V
Viy High-level control input voltage ce «© \Y
VCC =4.3V 1.7 VCC
Vee = 3V to 3.6V 0 0.5
Vi Low-level control input voltage \%
Ve = 4.3V 0 0.7
Vio Data input/output voltage 0 Vee \%
Ta Operating free-air temperature -40 85 °C
(1) All unused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to Implications of Slow or

Floating CMOS Inputs.

5.4 Thermal Information

Product Folder Links: TS3USB30E
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Device
THERMAL METRIC() DGS (VSSOP) RSW (UQFN) UNIT
10 PINS 10 PINS
Roa Junction-to-ambient thermal resistance 203.1 114.5 °C/IW
R yc(top) Junction-to-case (top) thermal resistance 88.7 64.7 °C/W
R Junction-to-board thermal resistance 123.0 21.0 °C/W
byr Junction-to-top characterization parameter 21.2 1.9 °C/W
4 R 15 Copyright © 2024 Texas Instruments Incorporated
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Device
THERMAL METRIC() DGS (VSSOP) RSW (UQFN) UNIT
10 PINS 10 PINS
LTS ‘Junction—to—board characterization parameter 121.6 21.0 °C/W
(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

report.

5.5 Electrical Characteristics
over operating free-air temperature range (unless otherwise noted)(")

PARAMETER TEST CONDITIONS MIN TYP®@ MAX| UNIT
Vik Control inputs clamp voltage Vec =3V, I, = - 18mA -1.2 \
IiN Control inputs Vee =4.3V, 0V, V) =0V to 4.3V +1 LA
Vec =4.3V,Vp =0V to 3.6V, V,=0V,
_ . (3) cC » VO » V| )
loz D+ and D - OFF-state leakage current! Switch OFF +1 uA
Ve =0V, Vo =0V to 4.3V, V, = 0V,
lorr Powered off leakage current Vi = Vo or GND +2 BA
VCC = 43V, ||/o = OmA,
lcc Supply current Switch ON or OFF 1 LA
Alec® | Control inputs Vee = 4.3V, Viy = 2.6V 10 nA
, . . . . VCC =0V,
Cin Control inputs digital input capacitance Vin = Voo or GND 1 pF
' ~ . . Vee =3.3V, Vo =3.3Vor 0V,
Cio(oFF) OFF-state input capacitance Switch OFF 2 pF
_ i ) ) Vee = 3.3V, Vo = 3.3V or 0V,
Cio(oN) ON-state input capacitance Switch ON 7.5 pF
Ron ON-state resistance(®) Vee =3V, V=04V, o= - 8mA 6 10 Q
ARoN ON-state resistance match between channels Vec=3V,V =04V, lp= -8mA 0.35 Q
Fon(flat) ON-state resistance flatness Vec=3V,V,=0Vor1V,lp= -8mA 2 Q
(1) Vv and I refer to control inputs. V|, Vg, |, and I refer to data pins.
(2) All typical values are at V¢ = 3.3V (unless otherwise noted), T = 25°C.
(3) Forl/O ports, the parameter |z includes the input leakage current.
(4) This is the increase in supply current for each input that is at the specified TTL voltage level, rather than V¢ or GND.
(6) Measured by the voltage drop between the A and B terminals at the indicated current through the switch. ON-state resistance is
determined by the lower of the voltages of the two (A or B) terminals.
5.6 Dynamic Electrical Characteristics
over operating range, Tp = - 40°C to 85°C, V¢ = 3.3V £10%, GND = 0V
PARAMETER TEST CONDITIONS TYP() UNIT
XTALK Crosstalk R = 50Q, f = 240MHz, See ¥ 6-3 -32 dB
Oiso OFF isolation R_ =50Q, f = 240MHz, See [ 6-2 -32 dB
BW Bandwidth (- 3 dB) RL = 50Q, See [ 6-4 1400 MHz
(1)  For minimum or maximum conditions, use the appropriate value specified under Electrical Characterisics for the applicable device

type.

5.7 Switching Characteristics

over operating range, Tp = - 40°C to 85°C, V¢ = 3.3V £10%, GND = 0V

PARAMETER TEST CONDITIONS MIN TYP(") MAX UNIT
tog Propagation delay(® (3) z;e: §|05?.5CL = 5pF, At 480Mbps, 0.25 ns
ton Line enable time, SEL to D, nD g;e: ;O?_f'- = 5pF, 30 ns
torr Line disable time, SEL to D, nD g;e: PZF(?_HCL = 5pF, 25| ns
ton Line enable time, OE to D, nD S;e: ;log_f'- = 5pF, 30 ns
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over operating range, Tp = - 40°C to 85°C, V¢ = 3.3V £10%, GND = 0V

PARAMETER TEST CONDITIONS MIN TYP(") MAX| UNIT
) . Ap— R =50Q, C, = 5pF,

torr Line disable time, OE to D, nD See [ 6-1 25 ns

tsk(o) Output skew between center port to any other port(? z;ez 0?_’60'- = 5pF, 50 ps

¢ Skew between opposite transitions of the same output R_ =50Q, C_ = 5pF, 20 s

SK(P) (tpL ~ tpLp)®@ See 4] 6-6 P
R, =50Q, CL = 5pF,

ty Total jitter(2) tr =1;,= = 500ps at 480Mbps (PRBS 20 ps
=215 - 1)

(1)  For minimum or maximum conditions, use the appropriate value specified under Electrical Characteristics for the applicable device
type.

(2) Specified by design

(3) The bus switch contributes no propagational delay other than the RC delay of the on resistance of the switch and the load capacitance.
The time constant for the switch alone is of the order of 0.25ns for 10pF load. Since this time constant is much smaller than the rise/fall
times of typical driving signals, bus switch adds very little propagational delay to the system. Propagational delay of the bus switch,
when used in a system, is determined by the driving circuit on the driving side of the switch and its interactions with the load on the
driven side.
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5.8 Typical Characteristics
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5-1. Gain vs Frequency Kl 5-2. OFF Isolation
o
-5
-10 I~
s N AN/
_ 20 /
g * /’_—‘\j\/
-30
-35
-40 >
-45 //
L/
-50
SE+7 1E+8 F’equgncy(Hl‘)E‘ 1E+10
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6 Parameter Measurement Information

Vee
T TEST R CL VIN
V
1D or 2D jVouT1 ton 50 O 5 pF Vee
VIN LO’X
cL2 R
| A 1D or 2D [Voutz CL I L torr 50 O 5 pF Vee
| - -
s |
Logic 1.8V
— C, (2) R 50% 50%
Ve (1) OE L L |nl£lt X o | o
SEL GND (VseL or VGE) | I 0
L Vo J__ ton —&—— [P torF
- - Switch — — —— VoH
= Output 90% 90%
VoL

(Vout1 orVoura)

A. Allinput pulses are supplied by generators having the following characteristics: PRR <

B. C, includes probe and jig capacitance.

10MHz, Zg = 50Q, t, < 5ns, t; < 5ns.

& 6-1. Turn-On (ton) and Turn-Off Time (torg)

Y/
Network Analyzer Tc
500 Channel OFF: 1D to D
Vout1|1D
VsgL =V,
v SEL = Vce
- D ViN
Source 2D k/r -
Signal <« — Network Analyzer Setup

.

VseL

I
v

50Q %

I

Source Power = 0dBm
(632mV P-P at 50Q load)

DC Bias = 350mV

& 6-2. OFF Isolation (O;s0)

Channel ON: 1D to D
Channel OFF: 2D to D

VseL = Vce

V
Network Analyzer Tc
500 Vour1 | 1D v
—> D VIN
Source <« v \l\o
Signal our2| 2D A |
I 50Q
= VseL| S _
500 N
— GND

& 6-3. Crosstalk (XtaLk)

= | (632mV P-P at 50Q Ioad)

Network Analyzer Setup

Source Power = 0dBm

DC Bias = 350mV

8 FER PR
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Network Analyzer

Vee
500 Vourt | 1D Channel ON: 1D to D
- {'\0 D ViN Verre = GND
Source
Signal -« 2D A
L } Network Analyzer Setup
500 VseL S B Source Power = 0 dBm
(632-mV P-P at 50-Q load)
= cNb DC Bias = 350 mV
= GND ias =350 m

Output % 50%

| S VoH

& 6-5. Propagation Delay

HERXFIRIF 9
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800 mV

50%

Input

tpLH —

|
|
50%
Output

tsk(P) = I tPHL ~ tPLH |

Pulse Skew tskp)

800 mV
50% —_————————50%
Inpet I : 400 mV
PLH1 [ [+ tPHL1 0
| | | i VoH
| | | |
‘ 50% | —_————50%
Output 1 | | |
|t | | Vol
SK(©O) _| | |=——}tsk(0)
| | | I VoH
| |
| /] |
‘ 50% | ——50%
| I
Output 2 ‘
- ™ _| | | VoL
tpLH2 | [ ~| tPHL2
tsk(o) = tPLH1 - tPLH2 | OF | tPHL1 - tPHL2 |
Output Skew tsk(p)
K 6-6. Skew Test
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V

outt | 1D

IO/V m Vin
L Vourzl 20 Channel ON
I . Vin' Vour2 °" Vourt
p— on

IIN

VseL=Vinor Vi

VseL s D

i

VouT1
O 1D

Voutz2| 2D a
|
VseL S N
e >
il

-

K 6-8. OFF-State Leakage Current

OFF-State Leakage Current
Channel OFF
VsgL = Vinor Vi

I |1
H}J;

Vee
Vour1 | 1D
O
Capacitance —O/v {'\07
Meter Veias = Vcc or GND
Vourz | 2D A |
‘ o ‘ VsgL = Ve or GND
VEias O Vin{D T Capacitance is measured at 1D,
Vsel Is ‘ 2D, D, and S inputs during ON
O—— 4> — and OFF conditions.
GND
K 6-9. Capacitance
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7 Detailed Description
7.1 Overview

The TS3USB30E is a high-bandwidth switch specially designed for the switching and isolating of high-speed
USB 2.0 signals in systems with limited USB I/Os. The wide bandwidth (1400MHz) of this switch allows signals
to pass with minimum edge and phase distortion. The device multiplexes differential outputs from a USB host
device to one of two corresponding outputs or from two different hosts to one corresponding output. The switch
is bidirectional and offers little or no attenuation of the high-speed signals at the outputs. The switch is designed
for low bit-to-bit skew and high channel-to-channel noise isolation, and is compatible with various standards such

as high-speed USB 2.0 (480Mbps).

7.2 Functional Block Diagram

R
mw

Control

7.3 Feature Description

The TS3USB30E has a bus-switch enable pin OE that can place the signal paths in high impedance. This allows

the user to isolate the bus when the bus is not in use to consume less current.

7.4 Device Functional Modes

The device functional modes are shown in % 7-1.

Z 7-1. Truth Table

S OE FUNCTION
X H Disconnect
L L D = D1
H L D=D2
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8 Application and Implementation
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8.1 Application Information

There are many USB applications in which the USB hubs or controllers have a limited number of USB I/Os. The
TS3USB30E solution can effectively expand the limited USB 1/Os by switching between multiple USB buses to a
single USB hub or controller. The TS3USB30E can also be used to connect a single USB controller to two USB
connectors or controllers.

8.2 Typical Application
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K 8-1. Application Diagram

8.2.1 Design Requirements

Design requirements of the USB 1.0, 1.1, and 2.0 standards should be followed. TI recommends that the digital
control pins S and OE be pulled up to V¢ or down to GND to avoid undesired switch positions that could result
from the floating pin.

8.2.2 Detailed Design Procedure

The TS3USB30E can be properly operated without any external components. However, Tl recommends to
connect any unused pins to ground through a 50 Q resistor to prevent signal reflections back into the device.
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8.2.3 Application Curves
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& 8-2. Eye Pattern: 480Mbps USB Signal With No

Differential Signal (V)

& 8-3. Eye Pattern: 480Mbps USB Signal With
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& 8-4. Eye Pattern: 480Mbps USB Signal With Switch NO Path

8.3 Power Supply Recommendations

Power to the device is supplied through the V¢ pin and must follow the USB 1.0, 1.1, and 2.0 standards. TI
recommends placing a bypass capacitor as close as possible to the supply pin V¢ to help smooth out lower
frequency noise to provide better load regulation across the frequency spectrum.

8.4 Layout
8.4.1 Layout Guidelines

Place supply bypass capacitors as close to V¢ pin as possible and avoid placing the bypass caps near the D+
and D - traces.

The high-speed D+ and D - traces must always be of equal length and must be no more than 4 inches;
otherwise, the eye diagram performance may be degraded. A high-speed USB connection is made through a
shielded, twisted pair cable with a differential characteristic impedance. In the layout, make sure the impedance
of D+ and D - traces match the cable characteristic differential impedance for optimal performance.
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Route the high-speed USB signals using a minimum of vias and corners to reduce signal reflections and
impedance changes. When a via must be used, increase the clearance size around the via to minimize the
capacitance. Each via introduces discontinuities in the transmission line of the signal and increases the chance
of picking up interference from the other layers of the board. Be careful when designing test points on twisted
pair lines; through-hole pins are not recommended.

When it becomes necessary to turn 90°, use two 45° turns or an arc instead of making a single 90° turn. This
reduces reflections on the signal traces by minimizing impedance discontinuities.

Do not route USB traces under or near crystals, oscillators, clock signal generators, switching regulators,
mounting holes, magnetic devices, or ICs that use or duplicate clock signals.

Avoid stubs on the high-speed USB signals because the stubs can cause signal reflections. If a stub is
unavoidable, then make sure the stub is less than 200mm.

Route all high-speed USB signal traces over continuous planes (VCC or GND), with no interruptions.
Avoid crossing over anti-etch, commonly found with plane splits.

Due to high frequencies associated with the USB, a printed circuit board with at least four layers is
recommended: two signal layers separated by a ground layer and a power layer. The majority of signal traces
should run on a single layer, preferably Signal 1. Immediately next to this layer should be the GND plane, which
is solid with no cuts. Avoid running signal traces across a split in the ground or power plane. When running
across split planes is unavoidable, sufficient decoupling must be used. Minimizing the number of signal vias
reduces EMI by reducing inductance at high frequencies. For more information on layout guidelines, see High
Speed Layout Guidelines and USB 2.0 Board Design and Layout Guidelines.

8.4.2 Layout Example
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& 8-5. Layout Recommendation
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9 Device and Documentation Support
9.1 Documentation Support
9.1.1 Related Documentation

For related documentation, see the following:

* Texas Instruments, Implications of Slow or Floating CMOS Inputs application note
* Texas Instruments, High Speed Layout Guidelines
* Texas Instruments, USB 2.0 Board Design and Layout Guidelines
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10 Revision History
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Changes from Revision F (August 2015) to Revision G (October 2024) Page
* Changed the Pin Configuration images and removed the RSW bottom view pinout...............ccccceeeeieiiiiiiinnn, 3
* Removed footnote in Absolute Maximum Ratings which stated "The input and output voltage ratings may be
exceeded if the input and output clamp-current ratings are observed."............ccocciie i 4
* Changed XTALK from -54dB 10 -32dB.......ccco ittt e e et e e e e aabeeeeeeaaes 5
* Changed OISO from -40dB 10 -32dB.......ccoiiiiiiei e e e e e s e e e 5
* Changed BW from 900MHz to 1400GHz and removed CL = 5pF from Test Conditions............ccccocovieiinniinenn.. 5
* Changed the Gain VS FreQUENCY QrapPh..........ccoi ittt e e e e e e e e e e e e e e e s e st a e areeeaaaeeeas 7
* Changed the Crosstalk (XTarKk) QAP ... e e ittt e e e e sttt e e e e sttt e e e e aantaeeeeessteeeeeeanseneaeeanes 7
* Changed the Off IS0Iation (O)s0) Graph ... . ettt e et e e e e e e e e s e e reeeeeeaaaeeeeaaaannns 7
* Removed the 50 Q pulldown resistor on VOUT1 from the Off Isolation (O;sp) image.........c.coocceeieiiiiiiniennine. 8
* Added the text D next to V| the Crosstalk (XTark) IMaAGE.........eiii i 8
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11 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

Samples

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)
TS3USB30EDGSR ACTIVE VSSOP DGS 10 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 (L6Q, L6R)
TS3USB30ERSWR ACTIVE UQFN RSW 10 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 (LY7,LYO, LYV) -

@ 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 Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI 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.

Addendum-Page 1



http://www.ti.com/product/TS3USB30E?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TS3USB30E?CMP=conv-poasamples#order-quality

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 28-0ct-2024

Addendum-Page 2



i3 TEXAS PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 28-Oct-2024
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o 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 O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
TS3USB30EDGSR VSSOP | DGS 10 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
TS3USB30ERSWR UQFN RSW 10 3000 180.0 9.5 16 2.0 0.8 4.0 8.0 Q1
TS3USB30ERSWR UQFN RSW 10 3000 180.0 9.5 1.6 2.0 4.0 4.0 8.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TS3USB30EDGSR VSSOP DGS 10 2500 358.0 335.0 35.0
TS3USB30ERSWR UQFN RSW 10 3000 189.0 185.0 36.0
TS3USB30ERSWR UQFN RSW 10 3000 184.0 184.0 19.0
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RSWO0O010A

PACKAGE OUTLINE
UQFN - 0.55 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—

}
0.55
0.45
NOTE 3
* L J N
0.05
0.00
|
2
SYMM
6X ¢—
-—-—fF—-=

10

0.55
0.45

8

PIN 11D

B

0.45
0.35

R
1

9X

10X

l~— (0.13) TYP

0.25
0.15

0.070) |C|A|B
0.054)

4224897/A 03/2019

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 no

tice.

3. This package complies to JEDEC MO-288 variation UDEE, except minimum package height.
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EXAMPLE BOARD LAYOUT
RSWOO010A UQFN - 0.55 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

10 ‘ 8 SEE SOLDER MASK

DETAIL

|
L0 I
|
|
10x<o.2)—¢ Lo — |
. o ! 7
% % | SYMM
6x (0.4) | - - b — - ¢

o e e
2 |
(R0.05) TYP | | !
- ‘
| ‘
9X (0.6) i - |-—-—-
‘ |
|
Li 1.2) 4—]
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 30X
0.05 MIN
0.05 MAX
ALL 205 MAX j r ALL AROUND T
/ \ METAL UNDER
METAL EDGE 1 / SOLDER MASK
I
! |
/ |
I
EXPOSED METAL T\ SOLDER MASK EXPOSED—"] | SOLDER MASK
OPENING METAL | ) OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4224897/A 03/2019

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
RSWOO010A UQFN - 0.55 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

10X (0.2)
j' 1%(0.7)ﬂ
IO

(RO.05) TYP — i
|
|
9X (0.6) ! — e
v |
I 3 5
|
[

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 30X

4224897/A 03/2019

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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DGS0010A I

PACKAGE OUTLINE
VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

AT SEATING PLANE—— "
PIN 1 1D .
) — 8X|0.5 — :
10 [05] 1)
= T ]
— 2X
[
1 | m
===
T il
29 T T (4 [0.1® [c]A® [BO | 41.1 MAX
NOTE 4
T
v/ \
\ J ‘ E 1
h ,l 0.23
e TYP
&SEE DETAIL A 0.13

)

0.4 0.05

DETAIL A
TYPICAL

4221984/A 05/2015

NOTES:

-

s W N

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-187, variation BA.
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EXAMPLE BOARD LAYOUT

DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

10X (1.45)
10X (0.3) j r SYMM (R0.05)
TYP
| ::/
= i

-—— = ——

|

|

|

i 1O SYMM
T == %
8X (0.5) 5 :; :i:]

Li (4.4) !

6

LAND PATTERN EXAMPLE
SCALE:10X

SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ ) METAL SOLDER MASK\x i OPENING

4 r=— 0.05 MAX

ALL AROUND

NON SOLDER MASK
DEFINED

{ }
=
J 0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

4221984/A 05/2015

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

YMM (R0.05) TYP

T1OX(1.45)T S

10x<0.3)L ¢

1 ‘ |
== | v
b | ——]

|
)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:10X

4221984/A 05/2015

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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