I3 TEXAS TS3USB221

INSTRUMENTS
www.ti.com SCDS220G —NOVEMBER 2006—-REVISED SEPTEMBER 2010
HIGH-SPEED USB 2.0 (480-Mbps) 1:2 MULTIPLEXER/DEMULTIPLEXER SWITCH
WITH SINGLE ENABLE
Check for Samples: TS3USB221
FEATURES
. DRC PACKAGE
e V¢ Operation at 2.5V and 3.3V (TOP VIEW)
e Vo Accepts Signals upto 55V
e 1.8-V Compatible Control-Pin Inputs 1D+ D UL aof v
« Low-Power Mode When OE Is Disabled (1 pA) ce
* ron=6Q Maximum 10-12) ©fs
e Aroy=0.2 Q Typical 2D+ [ 8] D+
*  Cioon) = 6 pF Maximum 2D- [ D (7] D-
* Low Power Consumption (30 pA Maximum) GND [® s oE
» ESD > 2000-V Human-Body Model (HBM) 11
e High Bandwidth (1.1 GHz Typical)
RSE PACKAGE
APPLICATIONS (TOP VIEW)
* Routes Signals for USB 1.0, 1.1, and 2.0
* Mobile Industry Processor Interface (MIPI) Vee
Signal Routing NN
1D+ |1y 1100 Tels
DESCRIPTION I oot
ORDERING INFORMATION iD= [271 57 D+
The TS3USB221 is a high-bandwidth switch specialy | ]
designed for the switching of high-speed USB 2.0 2D+ | 3 | {7 | D-
signals in handset and consumer applications, such |77 T
as cell phones, digital cameras, and notebooks with op- |27 [0 5| oE
hubs or controllers with limited USB I/Os. The wide 77 | N ° Pl
bandwidth (1.1 GHz) of this switch allows signals to
pass with minimum edge and phase distortion. The GND
device multiplexes differential outputs from a USB
host device to one of two corresponding outputs. The
switch is bidirectional and offers little or no gg?%“ﬁfﬁgﬁ)
attenuation of the high-speed signals at the outputs. It
is designed for low bit-to-bit skew and high Vee
channel-to-channel noise isolation, and is compatible
with various standards, such as high-speed USB 2.0
(480 Mbps). s|o] M (1] 1+

o-[5] [z

D- 2D+

7] (=]
B 4% 7 # 4 886-3-5753170 N
JHEAE J) LT ( L) 86-21-84970699 OFE | o | m [+ ]2p-

Ji: 4 1 B (1) 86-755-83298787

Http://www. 100y. com. tw

GND

Q Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. Copyright © 2006-2010, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas \

Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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ORDERING INFORMATION

Ta

PACKAGE® @

ORDERABLE PART NUMBER

TOP-SIDE MARKING®

—40°C to 85°C

QFN - RSE

Reel of 3000

TS3USB221RSER L5_

SON - DRC

Reel of 3000

TS3USB221DRCR

ZWG

(1) Package drawings, thermal data, and symbolization are available at www.ti.com/packaging.

(2) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl
website at www.ti.com.

(3) RSE: The actual top-side marking has one additional character that designates the assembly/test site.

Table 1. PIN DESCRIPTION

A. EN is the internal enable signal applied to the switch.

}]”}}_ Iif% Vi) H?H BHG-S-% S840 NAME DESCRIPTION
JEFF J) L7 iff) 86-21-34970699 OE Bus-switch enable
JVE % ) WL T (1) 86-755-83298787 S Select input
Http://www. 100y. com. tw D Bus A
nD Bus B

Table 2. TRUTH TABLE

S OE FUNCTION
X H Disconnect
L D=1D
H D=2D

BLOCK DIAGRAM

—a
D+ A 1D+
L~
D- A 1D-
_—
A 2D+
A 2D-
S
OE

Vee

Charge
Pump

EN (see Note A)
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ABSOLUTE MAXIMUM RATINGS®

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

MIN MAX UNIT
Ve Supply voltage range -0.5 4.6 \%
Vin Control input voltage range@ -0.5 7 Y
Vio Switch I/O voltage range @ ©) ) -0.5 7 Y
lik Control input clamp current ViN<O0 -50 mA
lijok I/O port clamp current Vo <0 -50 mA
o ON-state switch current®) +120| mA
Continuous current through Ve or GND +100 mA
. DRC package 48.7
03a Package thermal impedance (® °C/W
RSE package 243
Tstg Storage temperature range —65 150 °C
(1) Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings

only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating
conditions" is not implied. 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) 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 V,o.
(5) | and Ig are used to denote specific conditions for I,o.
(6) The package thermal impedance is calculated in accordance with JESD 51-7.
RECOMMENDED OPERATING CONDITIONS®
MIN MAX | UNIT
Vee Supply voltage 23 3.6 \%
. . Vec=23Vto27V 0.46 x Ve 55
\m High-level control input voltage Y
Vec=27V1036V 0.46 x Ve 55
. Vec=23Vto27V 0 0.25x Ve
VL Low-level control input voltage \Y
Vec=27V1036V 0 0.25x Ve
Vio Data input/output voltage 0 5.5 \Y
Ta Operating free-air temperature —-40 85 °C

(1) Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

Bk 4% H # A 886-3-5753170
WE4%E ) (i) 86-21-34970699
Jk 4 h BG4I 86-755-83298787
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ELECTRICAL CHARACTERISTICS®
over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYP®  MAX| UNIT
Vik Vee = 36V,27YV, | ==18 mA -1.8 \%
I iflgﬂttrs"' Vee =36V, 27V,0V, Vin=0V103.6V 1| pA
® Vec =36V, 2.7V, Vin = Ve or GND, WA
0z Vo=0V1t03.6V,V,=0V, Switch OFF ® H
| Ve = 0V V|/o=0Vt03.6V +2 A
(OFF) §.° Vio=0V1t027V |
| VCC =3.6 V, 2.7 V, ||/o =0 V, 30 A
cec VN = Vce of GND, Switch ON or OFF H
'(fOCW ower Vec =36V, 27V, Switch disabled A
modé’) Vin = Ve or GND (OE in high state) H
Alcc | Control | One input at 1.8 V, Vec =36V 20 A
@ inputs | Other inputs at Vec of GND |y =27V os| M

Control

&) mputs. | Vec =33V, 25V, Vn=33Vorov 1 2| pF

Cio(oFF) Vee =33V, 25V, Vijo=33VoroV, Switch OFF 4 pF

cio(ON) Vec=3.3V,25Y, Vio=33VoroV, Switch ON 6 pF
V=0V, lo = 30 mA 6

ron © Vec=3V, 2.3V ' 2 Q
V=24V, lo =15 mA 6
V=0V, lo= 30 mA 0.2

Argn Vee=3V, 2.3V Q
V=17, lo =15 mA 0.2

v 3V 23V V=0V, |o=30mA 1 0
I = , 2.
onfiar) ce V=17, lo = —15 mA 1

(1) Vnand Iy refer to control inputs. V|, Vg, |, and Ig refer to data pins.

(2) All typical values are at V¢ = 3.3 V (unless otherwise noted), T = 25°C.
(3) For I/O ports, the parameter loz 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.

(5) 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.

DYNAMIC ELECTRICAL CHARACTERISTICS
over operating range, T, = —40°C to 85°C, Vo =3.3V +10%, GND =0V

PARAMETER TEST CONDITIONS TYPO | UNIT
XT1ALK Crosstalk R, =50 Q, f = 250 MHz -40 dB
Orr OFF isolation R, =50 Q, f = 250 MHz -41 dB
BW Bandwidth (-3 dB) R =50 Q 1.1 GHz

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

B 4% 5 # # 886-3-5753170

JEHE J) WL ( 1ifF) 86-21-34970699

4% T WL (5 81) 86-755-83298787
Http:

www. 100y. com. tw
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DYNAMIC ELECTRICAL CHARACTERISTICS
over operating range, Tp = —40°C to 85°C, Vo = 2.5V + 10%, GND =0V

PARAMETER TEST CONDITIONS TYPO| UNIT
XTALK Crosstalk R =50 Q, f=250 MHz -39 dB
OrR OFF isolation R =50 Q, f=250 MHz -40 dB
BW Bandwidth (-3 dB) R, =50Q 11| GHz

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

SWITCHING CHARACTERISTICS
over operating range, T4 = -40°C to 85°C, V¢ = 3.3V £ 10%, GND =0V

PARAMETER MIN  TYP®W MAX | UNIT

tod Propagation delay®@ © 0.25 ns
\ \ Sto D, nD 30

ton Line enable time — ns
OE to D, nD 17
L \ StoD, nD 12

torr Line disable time = ns
OE to D, nD 10

tsk(o) Output skew between center port to any other port® 0.1 0.2 ns

tsk(p) Skew between opposite transitions of the same output (tpy. — te )@ 0.1 0.2 ns

(1) For Max or Min 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 0.25 ns for 10-pF load. Since this time constant is much smaller than the rise/fall
times of typical driving signals, it 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.

SWITCHING CHARACTERISTICS
over operating range, T, = —40°C to 85°C, Ve = 2.5V £ 10%, GND =0V

PARAMETER MIN  TYP®  MAX| UNIT

tod Propagation delay® © 0.25 ns
\ . Sto D, nD 50

ton Line enable time — ns
OE to D, nD 32
. \ . Sto D, nD 23

torr Line disable time — ns
OE to D, nD 12

tsk() Output skew between center port to any other port(z) 0.1 0.2 ns

tskp) Skew between opposite transitions of the same output (tp. — tpLH)(Z) 0.1 0.2 ns

(1) For Max or Min 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 0.25 ns for 10-pF load. Since this time constant is much smaller than the rise/fall
times of typical driving signals, it 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.

Bk 4% H # A 886-3-5753170
WEHE 77 WL~ (1 iF) 86-21-34970699
Ji: 4% ) L (I 86-755-83298787
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Figure 5. ryp VS Vi (lout = =30 mA)
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PARAMETER MEASUREMENT INFORMATION

Vee

1 TEST RL CL
1D or 2D [Vour1 or Vour:

A ton 5000 | 50pF | Vi
D_M}
T i

Vcom

VIN

cL®@
1D or 2D L torF 5000 | 50pF A

|
|
|
S
Verr _D‘J Logic 1.8V
Logic CL@ I Ry Input XSO% XSO%
V| 0
Input® GND D | : | |
ton —&—» [ torr
Switch

onor  VOH
Output 90% 90%
(Vout1 or Vourt?)

|||—
|
|

VoL

(@) Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q, t; <5 ns, tf <5 ns.
(@) C, includes probe and jig capacitance.

Figure 9. Turn-On (ton) and Turn-Off Time (torg)

\
Network Analyzer —T—C
50 v N Channel OFF: 1D to D
OuTL v Verre = Ve of GND
D Vin
Coyice 50 @ 2D 'y
Signal N |

Network Analyzer Setup

—~
<4—
= |
= Verrols N Source Power = 0 dBm
50 Q (632-mV P-P at 50-Q load)

J_ DC Bias = 350 mV

-||—||I}+~‘
9]
5

Figure 10. OFF Isolation (O50)

B 4% &1 # #} 886-3-5753170

JE 4% ) - (1itp) 86-21-34970699

JH: 4% 1) LT () 86-755-83298787
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PARAMETER MEASUREMENT INFORMATION (continued)

Vee
Network Analyzer _|_
Channel ON: 1D to D
2 Vout1 | 1D Channel OFF: 2D to D
{y\o_ VIN VeTre = Vec or GND
Source
Signal ¢ Vourz| 2D A |
| 50 Q Network Analyzer Setup
= Verre | S |> al |
50 Q + Source Power =0 dBm
— GND = (632-mV P-P at 50-Q load)
— I J_ DC Bias = 350 mV

Figure 11. Crosstalk (X7aik)

Network Analyzer

Q
o0 Vout: | 1D Channel ON: 1D to D

Vee
g {'\C D VIN VeTtre = Vec or GND
Source

Signal

I
: Network Analyzer Setup
I

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

‘—
50 Q % VeTRL s |D

DC Bias = 350 mV

ok

I | VOH
Output % 50% 50% *
VoL

Figure 13. Propagation Delay

B 4% # # # 886-3-5753170
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PARAMETER MEASUREMENT INFORMATION (continued)

800 mV
'80% N T 50%
Input | |
| | 400 mV
| |
tPLH I‘—>: I<_>: tpm_
| : Vou
———————————— 50%
Vo
B 4% #H H 886-3-5753170 o = | o = o
JESE ) L7 (B 86-21-34970699 PULSE SKEW tg,
JVE 4% ) WL T (3 91) 86-755-83298787
Http://www. 100y. com. tw 800 mV
L 50%
Input : I I
| | : 400 mV
tPLH1 I ﬂ_»: tF’HL1
| | T | VOH
! I I |
| 50% M-~ 50%
Output 1 | | :
| tsmm |
| | |
I I |
| | |
| | |
| 50% /- |
Output 2 | : :
to l———— P!
tSK(O) 5 I tFLHI - tPLH2| or I tFHL1 - tPHLZl
OUTPUT SKEW t,,
Figure 14. Skew Test
V,
ouT1 | 1D
IO/V m Vin
s Vourz | 20 | Channel ON
\ il oy 0 A
T | a\ M Vin = Vour2 9" Vouri o
N o= |
3 | | IN
Vetre S_D_ | m VerrL = ViHor Vi
e
T GND
Figure 15. ON-State Resistance (ry,)
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PARAMETER MEASUREMENT INFORMATION (continued)

Vce

Vout1| 1D

Vout2
Vouelop g

VerTRL S D N

1

OFF-State Leakage Current
Channel OFF
Verre = Vigor VL

Hﬁ\
|
!

..,_|||}+_‘

Figure 16. OFF-State Leakage Current

Vee
Vour | 1D
O
Capacitance —O/v l
Meter Vours |20 VBias = Vcc or GND
| O A : VCTRL = Vcc or GND
Vin D . .
Vaias o—N i Capacitance is measured at 1D,
Verre IS | 2D, D, and S inputs during ON
O——D—— and OFF conditions.
GND

1

Figure 17. Capacitance

B 4% &1 # #} 886-3-5753170
WE ¥ J7 WL~ ( ki) 86-21-34970699
4% ) HL - (1) 86-755-83298787
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PACKAGE OPTION ADDENDUM

www.ti.com 29-Sep-2010
Http://www. 100y. com. tw
PACKAGING INFORMATION
Orderable Device status ¥ Package Type Package Pins Package Qty Eco Plan @ Lead/ MSL Peak Temp (3) Samples
Drawing Ball Finish (Requires Login)
TS3USB221DRCR ACTIVE SON DRC 10 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR Request Free Samples
& no Sh/Br)
TS3USB221DRCRG4 ACTIVE SON DRC 10 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR Request Free Samples
& no Sh/Br)
TS3USB221RSER ACTIVE UQFN RSE 10 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Request Free Samples
& no Sh/Br)
TS3USB221RSERG4 ACTIVE UQFN RSE 10 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Request Free Samples
& no Sh/Br)

@ 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 Sh/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): TlI'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.

Important Information and Disclaimer:The information provided on this page represents TI'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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i3 Texas PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 2-Jun-2011
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
s |+ KO [€¢—P1—p|
ol ¢ ofo & ¢ ¢ T
of |e ’H Bo W
Reel X | X l
Diameter
Cavity +I A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
—f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O OO0 O OO0 O O?——Sprocket Holes
1
I
AN e
4--5--1
Q3 1 Q4 User Direction of Feed
[ 8
T
N
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
TS3USB221DRCR SON DRC 10 3000 330.0 12.4 33 33 11 8.0 12.0 Q2
TS3USB221DRCR SON DRC 10 3000 330.0 12.4 3.3 3.3 1.0 8.0 12.0 Q2
TS3USB221RSER UQFN RSE 10 3000 179.0 8.4 1.75 | 225 | 0.65 4.0 8.0 Q1
TS3USB221RSER UQFN RSE 10 3000 180.0 8.4 168 | 213 | 0.76 4.0 8.0 Q1

B 4% 5 # # 886-3-5753170

JE4 J) WL (Eifs) 86-21-34970699

JW: 4% ) HL T (5 H1) 86-755-83298787
Http:

www. 100y. com. tw
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i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 2-Jun-2011
TAPE AND REEL BOX DIMENSIONS
A
/Ii
/ \}
(\ P
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TS3USB221DRCR SON DRC 10 3000 346.0 346.0 29.0
TS3USB221DRCR SON DRC 10 3000 370.0 355.0 55.0
TS3USB221RSER UQFN RSE 10 3000 203.0 203.0 35.0
TS3USB221RSER UQFN RSE 10 3000 202.0 201.0 28.0

B 4% 5 # # 886-3-5753170
WE4E ) (i) 86-21-34970699
JVE 4% 1) WL (91 86-755-83298787

Http://www. 100y. com. tw
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MECHANICAL DATA

DRC (S—=PVSON—=N10) PLASTIC SMALL OUTLINE NO—LEAD

3,15
2,85

|

[

|

|

| 315
m \#‘ 2.85

PIN 1 INDEX AREA — |
TOP AND BOTTOM

o
(@]

o
(@]
(@)

«

[ 0,20 REF.

0,08 L
: S Iy B
2[0.08) 5 y T‘SEAT\NG PLANE
0,05 j
0,00
rox 220 ﬂ
0,301 4 B 4% 4 # 4 886-3-5753170

1
U U U LH } Jk 45 77 HLF- (1 #5) 86-21-34970699
N JPE 45 1 WL - (i HI) 86-755-83298787

\
THERMAL PAD Http://www. 100y. com. tw

_ SIZE AND SHAPE
SHOWN ON SEPARATE SHEET

N
ANANINAND
© I g

L

4204102-3/K 06/11

NOTES: A, Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.

A

B. This drawing is subject to change without notice.

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

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

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

wi3 TEXAs
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THERMAL PAD MECHANICAL DATA

DRC (S—PVSON—NI10) PLASTIC SMALL OUTLINE NO—LEAD
THERMAL INFORMATION

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

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

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271. This document is available at www.ti.com.

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

B 4% 1 # # 886-3-5753170
W4 B~ ( i) 86-21-34970699
J: 4% 7 WL (5 9)1) 86-755-83298787

Http://www. 100y. com. tw

JUUUU

| — Exposed Thermal Pad

— 0,23 4 Places
v

'}
1,65 +010  —— — - - - A < i

— 0,50

NAQAC

¢ 2,40£0,10 ——P

Bottom View

Exposed Thermal Pad Dimensions

4206565-3/M 06/11

NOTE: A. All linear dimensions are in millimeters
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B 4% A # # 886-3-5753170
k4% 7 WL T (1) 86-21-34970699 LAND PATTERN DATA

J: 4% 7 WL (5 9)1) 86-755-83298787

Http://www. 100y. com. tw

DRC (S—PVSON—=N10)

PLASTIC SMALL OUTLINE NO—-LEAD

Example Board Loyout Example Stencil Design
(Note E)
Note D ‘« 8x0,5 ‘« 8x0,5
/ N FMO 20 —|[~—2x0,29_, *
O / O ‘\ 05—
~ ¢ m !
38 2,1 1,65 @ ? ——d 215 3,75
2x0,22 J‘
0,2
4x0,68— —r 4x1,05 |[=—
f :> ] .
i NJ0X08— —ef |=—10x0,23
//’ 2 N 727% solder coverage on center pad
/ AN
/ \
| Non Solder Mask \, Exposed Pad Geometry
’/ Defined Pad T
\_ Solder Mask Opening
(Note F)
Pad Geometry
(Note C)
4206987-2/G 06/11
NOTES: A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Publication IPC-7351 is recommended for alternate designs.
D. This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, Quad Flat—Pack

Packages, Texas Instruments Literature No. SLUA271, and dlso the Product Data Sheets

for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.
Customers should contact their board fabrication site for minimum solder mask web tolerances between signal pads.
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Bk 4% H # A 886-3-5753170
WEHE 77 WL~ (1 iF) 86-21-34970699

4% )1 WL (5 ) 86-755-83298787 MECHANICAL DATA

Http://www. 100y. com. tw

RSE (R—PUQFN—N10) PLASTIC QUAD FLATPACK NO—LEAD

N . 1,55
\N 1,45
Pin 1 Index Area / l
1 NV 3 4
060 _
0,50
Y
_4_.-__! PN S0 L ML L\ v ‘ Seating Plane
[0 o j

0,00
Seating Height

Pin 1 Identifier — |
0,10 X 45° 10

7 6
L, 045 |, P
0,35 0,20

0,25
O $o,wo@CA\B\
: 0,05 ®

(@)

Bottom View
4207268-3/D 01/1

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

C. QFN (Quad Flatpack No-Lead) package configuration.

D

This package complies to JEDEC MO-288 variation UEFD.
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B 4% 4 # 4 886-3-5753170
W4 B~ ( i) 86-21-34970699 LAND PATTERN DATA

4%l L () 86-755-83298787

Http://www. 100y. com. tw

RSE (R—PUQFN—N10) PLASTIC QUAD FLATPACK NO—LEAD
Example Board Layout Example Stencil Design
(Note E)
2,35 ——» < 2,30 ———p

1,50 «— 1,50
| 050 Note D 0,50
R i

1]

SR H‘L—» 0,63 ¥ fjjﬁ u—pjh | 058 ¥
185 070 |—-= —+—E 0,35 2X 180 075 E7+7E 0,30 2X End Leads

1]

L

! "1 0,58 4X Corners I I | 0,53 8X All Side Leads

H
NU Y -

I PN ~7

0,25 8X All Side Leads —»

4208106-3/D 01/

NOTES: A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

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

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

E. Maximum stencil thickness 0,127 mm (5 mils). All linear dimensions are in millimeters.

F. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.

G. Side aperture dimensions over—print land for acceptable area ratio > 0.66. Customer may reduce side aperture dimensions
if stencil manufacturing process allows for sufficient release at smaller opening.
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Bk 4% H # A 886-3-5753170
WE4%E 1) (i) 86-21-34970699
J: 4% 7 WL (5 9)1) 86-755-83298787

Http://www. 100y. com. tw

IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

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

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TlI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl 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 Tl information in TI data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

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

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Audio www.ti.com/audio Communications and Telecom www.ti.com/communications

Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers

Data Converters dataconverter.ti.com Consumer Electronics www.ti.com/consumer-apps

DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy

DSP dsp.ti.com Industrial www.ti.com/industrial

Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical

Interface interface.ti.com Security www.ti.com/security

Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense

Power Mgmt power.ti.com Transportation and www.ti.com/automotive
Automotive

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com Wireless www.ti.com/wireless-apps

RF/IF and ZigBee® Solutions  www.ti.com/Iprf
TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2011, Texas Instruments Incorporated
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