Product '\- Order Technical
Folder e o Now Documents

13 TEXAS
INSTRUMENTS

2 Tools &
#N Software

Support &
Community

TS3L110

ZHCSJR6B —SEPTEMBER 2004—-REVISED OCTOBER 2019

TS3L110 Uik SPDT & 5
E4 8 MIEE 4 BELHREHRIZHT

10/100 Base-T LAN F3&

1 Het
o ETE (BW = 500MHz, #t7{f)
o fKHIE (Xyak =—-30dB, HiLHfE)
o BA R TAL R AR 10 B R
o CPEIMK SR
(ron = 4Q JU7U1H, Fon(flaty = 1Q)

o A[EHUE VO MO (0 E 5V) LTIk
e Vcc LAEVERA 3V & 3.6V
o o ZHFREBIMT A RIS AT
o EREFNSE SN AA T A AR
o HBIMEREREIT 100mA, &

JESD 78 Il 53078
« ESD MaeART& JESD 22 brifk

— 2000V A AT AR

(A114-B, 11 2%)

— 1000V 7t HLARFELAY (C101)

o I&E# 10 Base-T fl1 100 Base-T {4

2 MNH
« 10 f1 100 Base-T {257 %

3 UiH

TS3L110 JE38 M (LAN) FF5 2 — @ ELA FR I S e i
E) AT 40, 2%k 1 ZHREHBIZHRESHE
P, M E NI, R, | EREE Y .
M E Sy, TEOCARH, LAY 3O 2 AR AR s BT
A& L (S) AT H| Z R E R ZBE5 05
A AR A

TS3L110 23¢F T HF48#% LAN RA o AL 4k FE 35 o
A B PEIC @RS LI (o)~ w8 A
I, &4 10/100 Base-T FI#5-FhHAl LAN S A Y
BN D REHOKEE . TS3L110 284 H 15
5 M 10/100 Base-T LA MU A& # i% HH 22 28 10 A HL i
oy B ) RI-45 LAN 588, 85 N kiEiE
() i 22 FOEG HB PRI T

Za e s EWHT log 9 T #BWT IR o Lo HF1E
AT ORAE R T IS 977 1 45 A e AT i 2 Bl e %A AT
FE R WTIN$2 LR

T H RN R ST E A A R LIRSS, E R — A
EA AP EREIE S Voo 1% H BHLAR R /M H BKEh 4% 4
HLILIR N BE IR PLE o

SREpa
BIFERO
G RitRes ESpS HERS GrfrfE)
SOIC (D) 16 9.90mm x 3.91mm
SSOP (DBQ) 16 4.90mm x 3.90mm
TS3L110 TVSOP (DGV) 16 3.60mm x 4.40mm

TSSOP (PW) 16

5.00mm x 4.40mm

VQFN (RGV) 16

4.00mm x 4.00mm

1) élﬁii? TSI DAEES R e IVl RS K =T D R A ey

WK (IEZH)

4 2
YA o0 1Ag
|
3
: oo 1A
| |
7 I 5
YB O/:/O i 1By
| |
6
| |
9 1
ve oto— Co
| |
10
| ot o IC4
| |
| |
12 14
YD oto : IDg
I
| | 13
| o1 o ID4
| |
| |
1
s
Control
15 Logic
E

ARG BN TT I, SREEE R TP fh P OSCRAIE R, CLA ShiHEEE . A RIS B 7 S SO W BT 5 2 1507 I www.ti.com, FLNBIRZM . TI ASGRIERH I

PRI, AESCBRBET 2, 155500 5% ROl AR () 9 SRR .

English Data Sheet: SCDS176


http://www-s.ti.com/sc/techlit/SCDS176.pdf
http://www.ti.com.cn/product/cn/ts3l110?qgpn=ts3l110
http://www.ti.com.cn/product/cn/TS3L110?dcmp=dsproject&hqs=pf
http://www.ti.com.cn/product/cn/TS3L110?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.ti.com.cn/product/cn/TS3L110?dcmp=dsproject&hqs=td&#doctype2
http://www.ti.com.cn/product/cn/TS3L110?dcmp=dsproject&hqs=sw&#desKit
http://www.ti.com.cn/product/cn/TS3L110?dcmp=dsproject&hqs=support&#community

13 TEXAS
TS3L110 INSTRUMENTS
ZHCSJR6B —SEPTEMBER 2004—-REVISED OCTOBER 2019 www.ti.com.cn

1 8.2 Functional Block Diagram .........c.cccceeeieeeniienenineenns

2 8.3 Feature Description..............

3 8.4 Device Functional Modes

4 9 Application and Implementation

5 Pin Configuration and FUNctions...............c......... 3 9.1 Application INfOrMALION. ...oceerssssssvvvvrresssss

6 SPECITICALIONS. ..vvvvveeeeeeeeeeeeeeerreereeeereeseseeeeeesesesses 4 9-2 Typical Application ............. R
6.1 Absolute Maximum Ratings ........ccccoceeviveeriieeennnnn. 4 10 Power Supply Recommendations
6.2 ESD RAUNGS....oeevreeeerreeessseerreseseeeessseseeeseseesseseeon 4 11 LAYOUL. oottt
6.3 Recommended Operating Conditions ..................... 4 111 Layout GUIENNES .....co..oveeenneineeenns
6.4 Thermal INFOrMAtiON e oo 5 11.2 Layout EXample ..........cccoevvieiiiiiiinieiecies
6.5 Electrical Characteristics ... 5 I3 o 1 e = 2k = 18
6.6  Switching Characteristics............c.coovevveeeieerennnns 6 12,1 FOCREEHTIEA o 18
6.7 Dynamic CharaCteristics ............cocooeeiveerereesrreenns 6 12.20 FEXBH oo 18
6.8 Typical CharaCteristics ..............cccorrvevvrveeirsresrnnnns 7 12.3  FFF s s 18

7 Parameter Measurement Information .................. 8 124 e e 18

8 Detailed Description 12.5  GIOSSANY c.eviiiiiiiiieiieiee ettt 18

8.1 OVEMIEW oo 13 HIM. EHEERATITIMEE o 18

4 TR R
PE: 2 IR ST T 5 S AR AH R

Changes from Revision A (May 2019) to Revision B Page
e Change pin 10 to IC,, pin 11 to IC,, pin 13 to ID,, and pin 14 to 1D, in the Pin Configuration and Functions....................... 3
Changes from Original (September 2004) to Revision A Page
o WINT #HEE K. ESD BUEMH R MIEREGE R FRUE W oy avfFDhRERC. SIS For . FIRAR
W AT B A FACRSCFF 3 AR R AT AT IBAB I o oo, 1

2 Copyright © 2004-2019, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/ts3l110?qgpn=ts3l110
http://www.ti.com.cn

13 TEXAS
INSTRUMENTS TS3L110

www.ti.com.cn ZHCSJR6B —SEPTEMBER 2004—REVISED OCTOBER 2019

5 Pin Configuration and Functions

D, DBQ, DGV, or PW Package

SOIC, SSOP, TVSOP, TSSOP 16 Pins \F;Gngfg';’%ge
Top View QTop Vievxllns
4 N\ IS
O > 8
1 1
s [ 6 [ vee - W W ~\
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Pin Functions
PIN
DESCRIPTION
NAME NO.
S 1 Select input
1Ag 2 Data I/Os
1A, 3 Data I/Os
YA 4 Data I/Os
IBo 5 Data I/Os
1B, 6 Data I/Os
YB 7 Data I/Os
GND 8 Ground (0 V) reference
YC 9 Data I/Os
IC, 10 Data I/Os
ICo 11 Data I/Os
YD 12 Data I/Os
ID, 13 Data I/Os
IDg 14 Data I/Os
E 15 Enable input
v 16 Positive power supply. This pin is the most positive power-supply potential. For reliable operation,
cc connect a decoupling capacitor ranging from 0.1 pF to 10 yuF between VDD and GND.

Copyright © 2004-2019, Texas Instruments Incorporated 3
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6 Specifications

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

MIN MAX UNIT
Vee Supply voltage range -0.5 4.6 \%
ViN Control input voltage range®® -0.5 7 Y
Vijo  Switch I/O voltage range@®®) -0.5 7 Y
Ik Control input clamp current ViNn<O0 -50 mA
lok 1/0O port clamp current Vo <0 -50 mA
lvo ON-state switch current®) 128 mA
Continuous current through Vec or GND +100 mA
D package ® 73
DBQ package® 90
03 Package thermal impedance DGV package © 120| °C/W
PW package ©® 108
RGY package® 39
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,g.

(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.

(7) The package thermal impedance is calculated in accordance with JESD 51-5.

6.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 () +2000
Vesp) |Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22-C101 +1000 \
or ANSI/ESDA/JEDEC JS-002¢
(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. e.
6.3 Recommended Operating Conditions®
MIN MAX | UNIT
Vee Supply voltage 3.6 \%
\m High-level control input voltage (E, S) 55 Y
Vi Low-level control input voltage (E, S) 0.8 \Y;
Vio Input/output voltage 55 \%
Ta Operating free-air temperature -40 85 °C

(1) All unused 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 SCBAQ004.

Copyright © 2004-2019, Texas Instruments Incorporated
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6.4 Thermal Information

TS3L110
THERMAL METRIC® D (SOIC) DBQ (SSOP) | DGV (TVSOP) | PW (TSSOP) RGV (VQFN) UNIT
16 PINS 16 PINS 16 PINS 16 PINS 16 PINS
Rosa Junction-to-ambient thermal resistance 92.0 114.5 139.3 1115 50.8 °C/IW
Rosc(top) Junction-to-case (top) thermal resistance 52.3 60.5 574 42.0 48.1 °C/W
Ross Junction-to-board thermal resistance 50.3 58.2 73.7 57.8 26.7 °CIW
yor Junction-to-top characterization parameter 17.3 15.3 7.2 4.2 2.1 °C/IW
Vi Junction-to-board characterization parameter 50.0 57.6 73.0 57.2 26.5 °C/W
Roscbor Junction-to-case (bottom) thermal resistance - - - - 10.7 °CIW

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC package thermal metrics application
report.

6.5 Electrical Characteristics®
over recommended operating free-air temperature range, Vcc = 3.3 V £ 0.3 V (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYP®  MAX| UNIT
Vik E.S Vec = 3.6V, Iy =—-18 mA -1.8 \Y
Iy E.S Vec = 3.6V, ViN=55V +1 HA
I E.S Vec = 3.6V, Vin = GND +1 HA
loff Vee =0, Vo=01t055V, V,=0 1 HA
lcc Vec =36V, lio =0, Switch ON or OFF 0.7 15 mA
Cin E.S f=1 MHz, Viy=0 25 35 pF
- lpot | V170 fomﬁﬁfs'*éb on Switch OFF 35 5 .
yport |[V170 ‘Ej‘utt l’}ﬂ:ében, Switch OFF 55 7
Coon  |por VIO, Outputs apen, Switch ON 105 13| pF
Fon Vee =3V, 125V <V, € V¢, lo = —10 mA to —30 mA 4 8 0
Fon(flaty") Vee =3V, V,=1.25V and Vce, lo =—10 mA to —30 mA Q
Argn® Vee =3V, 1.25V <V, £Vce, lo =—10 mA to —30 mA 0.9 2 Q

(1) V,, Vo, ||, and Ig refer to /O pins. V| refers to the control inputs.

(2) All typical values are at V¢ = 3.3 V (unless otherwise noted), Tp = 25°C.
(3) Tongriay is the difference of rg, in a given channel at specified voltages.

(4) Argy is the difference of rq, in @ given device.

Copyright © 2004-2019, Texas Instruments Incorporated 5
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6.6 Switching Characteristics

over recommended operating free-air temperature range, Vcc =3.3V + 0.3V, R, =200 Q, C, = 10 pF
(unless otherwise noted) (see Figure 5 and Figure 6)

PARAMETER (:T\IRP%'\% (OUTTCF),UT) MIN TYP®  MAX| UNIT
tog® lorY Y or | 0.25 ns
tpzh, tpzL Eors lorY 0.5 ns
tpuz, tpLz Eors lorY 0.5 ns
tokp) ) lorY Y orl 01 02| ns

(1) All typical values are at V¢ = 3.3 V (unless otherwise noted), T = 25°C.
(2) The propagation delay is the calculated RC time constant of the typical ON-state resistance of the switch and the specified load
capacitance when driven by an ideal voltage source (zero output impedance).

(3) Skew between opposite transitions of the same output |tpy — tp |- This parameter is not production tested.
6.7 Dynamic Characteristics
over recommended operating free-air temperature range, Vec = 3.3 V £ 0.3 V (unless otherwise noted)

PARAMETER TEST CONDITIONS TYP® | UNIT
XTALK R_ =100 Q, f =250 MHz, See Figure 7 -26 dB
ORrRr R_ =100 Q, f =250 MHz, See Figure 8 -28 dB
BW R_ =100 Q, See Figure 6 500| MHz

(1) All typical values are at V¢ = 3.3 V (unless otherwise noted), T = 25°C.

Copyright © 2004-2019, Texas Instruments Incorporated
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6.8 Typical Characteristics

-2

-3

ain

-4

-5

-6

-7

1 10 100 700

Frequency (MHz)
Phase at 627 MHz, —36 Deg

Gain -3 dB at 627 MHz

Figure 1. Gain and Phase vs Frequency

hase (Deg)

P
Gain

20

120

0 Phase ’\ \ 100
N L/
Nomar™] ML
=20 80
/—/r
,/ D
-40 = 60 S
// 2
" s
Gain / T
-60 L 40
//
//
-80 20
-100 0
1 10 100 700

Phase at 250 MHz, 88.2 Deg
Gain -28.5 dB at 250 MHz

Frequency (MHz)

Figure 2. OFF Isolation vs Frequency

160

140

,

120

100

Phase L - "
= 50 A il 80
S~ 1
-60 60
Gain 2l
-70 = = 40
| —1
-80 20
=90 0
1 10 100 700
Frequency (MHz)

Phase at 250 MHz, 137.92 Deg
Gain —-26 dB at 250 MHZ

Figure 3. Crosstalk vs Frequency

Phase (Deg)

5 20

4 16
s 3 Vo %
81 12 g
£ :
g 2 8 g
S 3
S ?
=
I / (o]

1 TON 4

0 0

0 1 2 3 4 5

Input Voltage (V)

Figure 4. Output Voltage and ON-State Resistance vs Input
Voltage

Copyright © 2004-2019, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/ts3l110?qgpn=ts3l110
http://www.ti.com.cn

13 TEXAS
TS3L110 INSTRUMENTS

ZHCSJR6B —SEPTEMBER 2004 —-REVISED OCTOBER 2019 www.ti.com.cn

7 Parameter Measurement Information

——————— —— | Vee
| Input Generator | T
| H Vin
| 1
I 50 ()| 5
V Q
| "e : @ TEST CIRCUIT
|
=1 - DUT
————— e —— l O 2xVce
: Input Generator | v, Vo RL S1 O Open
| 50 (Q)I GND
l Vg2 l 50 (Q) CL RL
: | (see Note A) I
l———T———— —! - - - — -
TEST Vee S1 RL V) CL Va
teizltpzL | 3.3V+03V | 2xVge | 200 (Q) GND 10pF | 03V
teHzltezy | 3.3V+03V | GND 200 (Q) Vee 10pF | 03V
Output Control
(Vin) 25V
125V 125V
Output | — oV
Waveform 1
Stat2 Vectezr ¥ [— —D 4 tpz
(see Note B) | I Vou
I Vee2 ||
| | VoL+0.3V
| e
trzn—P = B ez
Output | ———— Vou
Waveform 2 Vou-0.3V
S$1at GND Veel2

(see Note B) VoL

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

A. C_ includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low. Waveform 2 is for an output with
internal conditions such that the output is high, except when disabled by the output control.

C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg =50 Q, t, £ 2.5 ns,
tr<2.5ns.

D. The outputs are measured one at a time, with one transition per measurement.
tpLz and tpyz are the same as tyjs.
F. tp 7z and tpyy are the same as tgp,.

Figure 5. Test Circuit and Voltage Waveforms

8 Copyright © 2004-2019, Texas Instruments Incorporated
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Parameter Measurement Information (continued)

———————— | Vee
| Input Generator T
| ! Vin
l )
I 500 |
V 50 Q
| ¢ : TEST CIRCUIT
|
|___-_____! - DUT
[ Input Generator |
nput Generator
: J ! v, Vo R, S
| 50 O I
: Va2 | 50Q CL RL
| | (see Note A)
ViN
TEST Vee $1 Re (see Note B) CL
tsk(p) 33V+03V | GND 2000 | VecorGND | 10 pF

————— 35V
Data Input J—SE 25V
! 15V

I
|4—D:— tpLH

|
|
ﬂ—bl— tpHL

——— Vo
Data Output ﬂ (Vou + VoL)/2

VoL

tsk(p) = tPHL ~ tPLH

VOLTAGE WAVEFORMS
PULSE SKEW [tsk(p)]

A. C_ includes probe and jig capacitance.

B.  Switch is ON during the measurement of tgp), that is, voltage at E = 0 and S = V¢ or GND.

Figure 6. Test Circuit and Voltage Waveforms

O 2xVce
O Open
GND
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A. C_includes probe and jig capacitance.

Parameter Measurement Information (continued)

1=Q

C|_ =10 pF
(see Note A)

R, =100 O

EXT TRIGGER
h BIAS
Vgias Network Analyzer
(HP8753ES)
9 P1 P2
Vee
YA 1A
S
DUT
Vs
i
Vg L

Figure 7. Test Circuit for Frequency Response (BW)

Frequency response is measured at the output of the ON channel. For example, when Vg = 0, Vg =0, and YA is
the input, the output is measured at 1Ay. All unused analog I/O ports are left open.

HP8753ES Setup
* Average =4

* RBW =3 kHz
* Vgas=0.35V

e ST=2s
e P1=0dBM
10 Copyright © 2004-2019, Texas Instruments Incorporated
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Parameter Measurement Information (continued)

EXT TRIGGER
h BIAS
VBias Network Analyzer
(HP8753ES)

1=

P1 P2 O
N

Vee
YA 1A l 9
hs RL=1000Q CL=10pF - 50 O
(see Note A) (see Note B)
Vs — —
h E DUT
Ve
YB IBg i
RL=100Q C_=10pF
L I (see Note A)

A. C_ includes probe and jig capacitance.
B. A 50-Q termination resistor is needed to match the loading of the network analyzer

Figure 8. Test Circuit for Crosstalk (Xtaik)

Crosstalk is measured at the output of the nonadjacent ON channel. For example, when Vg = 0, Vg = 0, and YA
is the input, the output is measured at IB,. All unused analog input (Y) ports are connected to GND, and output

(I) ports are connected to GND through 50-Q pulldown resistors.

HP8753ES Setup
* Average =4

* RBW =3 kHz
* Vgaas =035V
e ST=2s
 P1=0dBM

Copyright © 2004-2019, Texas Instruments Incorporated
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Parameter Measurement Information (continued)

EXT TRIGGER
h BIAS
VBias Network Analyzer
(HP8753ES)
—? P1 P2
Vee
YA 1A,
S DUT
Vs
1A
i
Vg L

A. C_includes probe and jig capacitance.

1=Q

C_=10pF
(see Note A)

R =100 0

B. A 50-Q termination resistor is needed to match the loading of the network analyzer

Figure 9. Test Circuit for OFF Isolation (Ogrr)

(see Note B)

OFF isolation is measured at the output of the OFF channel. For example, when Vg = V¢, VE = 0, and YA is the
input, the output is measured at IAy. All unused analog input (Y) ports are left open, and output (I) ports are
connected to GND through 50-Q pulldown resistors.

HP8753FS Setup
* Average =4

* RBW =3 kHz
* Vgas =035V

e ST=2s
e P1=0dBM
12
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8 Detailed Description

8.1 Overview

The Tl TS3L110 LAN switch is a 4-bit 1-of-2 multiplexer/demultiplexer with a single switch-enable (E) input.
When E is low, the switch is enabled, and the | port is connected to the Y port. When E is high, the switch is

disabled, and the high-impedance state exists between the | and Y ports. The select (S) input controls the data

path of the multiplexer/demultiplexer.

8.2 Functional Block Diagram

8.3 Feature Description

4 2
YA——8—070
| 3
o0
| \
\
7 ; \ 5
YB———4¢ ‘ O f
‘ \
6
| O/J‘/O
| \
\
9 11
ve oto—
‘ \
10
| oo
L
\
12 14
YD— ¢ o170 }
\
| | 13
| 04‘/0
\
| \
1
S
Control
15 Logic
E

loff SUpports Partial-Power-Down Mode Operation.

The TS3L110 device ensures the signal path is high impedance state when Vo =0 V.

8.4 Device Functional Modes

1A

1A

[:¥

ICy

IC4

The TS3L110 supports a power down mode which reduces the current consumption of the device and places all
the signal paths in a high impedance state. To place the TS3L100 in power down mode, set the E pin with a logic

high voltage as seen in Table 1.

Table 1. Function Table

_ INPUTS INPUT/OUTPUT EUNCTION
E S YX

L L 1Xo YX = X
L H Xy YX = [Xg
H X z Disconnect

Copyright © 2004-2019, Texas Instruments Incorporated
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9 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.

9.1 Application Information

There are many Local Area Network (LAN) applications in which the ethernet hubs or controllers have a limited
number of 1/0Os or need to route signals from a single ethernet PHY to multiple ethernet jacks. The TS3L110
solution can effectively expand the limited 1/0Os by switching between multiple Ethernet jacks to interface them to
a single Ethernet PHY.

9.2 Typical Application

Vee
Processor TS3L110
4 4
E':_P:\e{rnet > YX |X - p» RJ45 Port 1
4
IX - » RJ45 Port 2
GPIO S
E
GPIO GND

Figure 10. Typical Application Schematic

9.2.1 Design Requirements

Ensure that all of the signals passing through the switch are within the recommended operating ranges. To
ensure proper performance, see Recommended Operating Conditions.

9.2.2 Detailed Design Procedure

The TS3L110 can be properly operated without any external components. Tl recommends that the digital control
pins S and E be pulled up to VCC or down to GND to avoid undesired switch positions that could result from the
floating pin. Connect the exposed thermal pad to ground.
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Typical Application (continued)
9.2.3 Application Curves
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Figure 11. Gain and Phase vs Frequency

10 Power Supply Recommendations

Power to the device is supplied through the VCC pins. Tl recommends placing a bypass capacitor as close to the

supply pin (VCC) as possible to help smooth out lower frequency noise to provide better load regulation across
the frequency spectrum.
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11 Layout

11.1 Layout Guidelines

Tl recommends keeping the high-speed signals as short as possible.

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 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 signals because they cause signal reflections. If a stub is unavoidable, then
the stub must be less than 200 mm.

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

Due to high-frequency signals, a printed-circuit board with at least four layers is recommended; two signal
layers separated by a ground and power layer as shown in Figure 12.

The majority of signal traces must 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.

| |Signa| 1

| ]
| GND Plane

| | Power Plane

| ]
| I Signal 2

Figure 12. Four-Layer Board Stackup

16

Copyright © 2004-2019, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/ts3l110?qgpn=ts3l110
http://www.ti.com.cn

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TS3L110

ZHCSJR6B —SEPTEMBER 2004—REVISED OCTOBER 2019

11.2 Layout Example
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Tl E2E™ support forums are an engineer's go-to source for fast, verified answers and design help — straight
from the experts. Search existing answers or ask your own question to get the quick design help you need.

Linked content is provided "AS IS" by the respective contributors. They do not constitute Tl specifications and do
not necessarily reflect TI's views; see TI's Terms of Use.
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E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.
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12.5 Glossary

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

14-Oct-2022

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 ®3) (415)
(6)

TS3L110D ACTIVE SOIC D 16 40 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TS3L110
TS3L110DBQR ACTIVE SSOP DBQ 16 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 TK110
TS3L110DE4 ACTIVE SOIC D 16 40 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TS3L110
TS3L110DG4 ACTIVE SoIC D 16 40 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TS3L110
TS3L110DGVR ACTIVE TVSOP DGV 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TK110
TS3L110DR ACTIVE SoIC D 16 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TS3L110
TS3L110PW ACTIVE TSSOP PW 16 90 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TK110
TS3L110PWR ACTIVE TSSOP PW 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TK110
TS3L110PWRE4 ACTIVE TSSOP PW 16 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TK110
TS3L110PWRG4 ACTIVE TSSOP PW 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TK110
TS3L110RGYR ACTIVE VQFN RGY 16 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 TK110

® 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.
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® 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 2



PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
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
L@l e )
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)
TS3L110DBQR SSOP DBQ 16 2500 330.0 12.5 6.4 5.2 2.1 8.0 12.0 Q1
TS3L110DGVR TVSOP | DGV 16 2000 330.0 12.4 6.8 4.0 1.6 8.0 12.0 Q1
TS3L110DR SOIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
TS3L110PWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TS3L110RGYR VQFN RGY 16 3000 330.0 12.4 3.8 4.3 1.5 8.0 12.0 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)
TS3L110DBQR SSOP DBQ 16 2500 340.5 338.1 20.6
TS3L110DGVR TVSOP DGV 16 2000 356.0 356.0 35.0
TS3L110DR SoIC D 16 2500 340.5 336.1 32.0
TS3L110PWR TSSOP PW 16 2000 356.0 356.0 35.0
TS3L110RGYR VQFN RGY 16 3000 356.0 356.0 35.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
TS3L110D D SOIC 16 40 507 8 3940 4.32
TS3L110DE4 D SOIC 16 40 507 8 3940 4.32
TS3L110DG4 D SoiIcC 16 40 507 8 3940 4.32
TS3L110PW PW TSSOP 16 90 530 10.2 3600 35
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MECHANICAL DATA

D (R—PDSO—-G16) PLASTIC SMALL QUTLINE

0.394 (10,00)

0.386 (9,80)
PN
16 9
0.244 (6,20)
0.228 (5,80)
< - - - 0.157 (4,00)
\ 0.150 (3,80) AN

L LR ,

Pin 1

Index Area 0.050 (1,27) OOZO (©, 51;
\@\o.o (0,25 @]
/ \
[ \ \
\
v 0 % J\ /k
— 0.069 (1,75) Max 0. 004
0.010 (0,25) // .
0.005 (0,15)1 , \
A
\ t \ //\ | []0.004 (0,10)
Gauge Plane - == !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-6/M 06 /11
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS—012 variation AC.
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LAND PATTERN DATA

D (R—PDSO—G16)

PLASTIC SMALL OUTLINE

—

et s Sz
—— ~—16x0,55
——I |<—14x1,27 ‘ ——I |<—14x1,27
AEEEENNENEENENE 16x1.50 L[]
HEERERERRRN * Uuuuogt
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,’ Example
i Non Soldermask Defined Pad Example
! Pad Geometry
i /// (See Note C)
y—
|
1,55 \ Example
UL T g
——ll~—0,07 /
All Around /
\ /
N e
S 7
4211283-4/E 08/12

NOTES:

A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

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

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

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads

Customers should
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PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14X
1] e
— S e
— —
2X
51 —/ 1
4.9
—] —
—] —
o
Y — =
9 t
._J-i 45 16X 030

4.3 y
@ To10 [c[ATe]

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/A 02/2017

NOTES:

1. 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-153.
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PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/A 02/2017

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

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

16X (1.5) SYMM
|1 | ¢ (RO.05) TYP
— | e
|
|

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

4220204/A 02/2017

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.

INSTRUMENTS
www.ti.com



MECHANICAL DATA

MPDS006C — FEBRUARY 1996 — REVISED AUGUST 2000

DGV (R-PDSO-G*¥)
24 PINS SHOWN

PLASTIC SMALL-OUTLINE

i

[ )

o+ NHHHHHHHHHEHY 4 sonngrune

— 1,20 MAX

015 1
008 & [0,08 |

0,16 NOM

l

I

i Gage Plane _+_

[\ \
Y J

PINS **
14 16 20 24 38 48 56
DIM
A MAX 3,70 3,70 5,10 5,10 7,90 9,80 11,40
A MIN 3,50 3,50 4,90 4,90 7,70 9,60 11,20

4073251/E 08/00

NOTES: A. Alllinear dimensions are in millimeters.
This drawing is subject to change without notice.

OCOow

Falls within JEDEC: 24/48 Pins — MO-153
14/16/20/56 Pins — MO-194

Body dimensions do not include mold flash or protrusion, not to exceed 0,15 per side.
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; PACKAGE OUTLINE
DBQO016A SSOP - 1.75 mm max height

SHRINK SMALL-OUTLINE PACKAGE

SEATING PLANE

/1

228-244 TYP
" [5.80-6.19] i <~
A
T PIN 1 ID AREA 14x 0250
16 [0.635] -
1 | =" s
—] =3
—/ ]
189-197 L—— X
[4.81.5.00] 175
NOTE 3 —/ ] [4.45]
—/ ]
—/ ]
s == 7/{ _V -
9
16X .008-.012
B i;5801_-';5978] — [0.21-0.30] —=| .069 MAX L
NOTE 4 [ [.007 [0.17@ [C[A®) [BO | [1.79]
/ \
( |/ ) \u
| .005-010 TYP
. J \ / / k J [0.13.0.25]
E /
N~ \ T
SEE DETAIL A
010
[0.25]
GAGE PLANE
I — —
. 7§/ AL .004-.010
0°-8 [0.11-0.25]
.016-.035
[0.41-0.88] DETAIL A
(041 ) ==  TYPICAL
[1.04]
4214846/A 03/2014
NOTES:

-

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
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 .006 inch, per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MO-137, variation AB.
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EXAMPLE BOARD LAYOUT
DBQO016A SSOP - 1.75 mm max height

SHRINK SMALL-OUTLINE PACKAGE

16X (.063)

[1.6] SYMM SEE

M (t DETAILS
- | 16

16X (.016 ) ] % |

[0.41] i

s S s

Lo E= —

’ |
jﬁ — | ]
14X (t826530 ]) lil ! ]
635 8
ﬁ‘ |

LAND PATTERN EXAMPLE
SCALE:8X

SOLDER MASK SOLDER MASK
METAL [ OPENING SPENIN G\ /METAL
S N S
1
;

Lo === -
Ae .002 MAX I=— .002 MIN
[0.09] [0.05]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214846/A 03/2014

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
DBQO016A SSOP - 1.75 mm max height

SHRINK SMALL-OUTLINE PACKAGE

16X (.063)
[1.6] SYMM
¢
\
|
|
|
|

- -
w5
T

STLMM
= T R i R
T —— |
14X (.0250 ) ﬁ |
(0635 J—— | o
| (213) |
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.127 MM] THICK STENCIL
SCALE:8X

4214846/A 03/2014

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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MECHANICAL DATA

RGY (R—PVQFN—N16)

PLASTIC QUAD FLATPACK NO—-LEAD

415
¢ )
3,85 E
15 | 10
|
16 ‘ 9
|
| \j{ I 3,65
3,35
1 8
Pin 1 Index Area /

Top and Bottom

0,20 Nominal

Lead Frame

T Seating Plane

0,00
Seating Height

r 16X 0,00
f 0,30
- | X
JUUUUU_]
[ f
1
& I THERMAL PAD e
[
SIZE AND| SHAPE
[@ T SHOWN ON SJEPRATE SHEET T
° v
A 4 =
oo I N
|
NANNNN [Wm
15 10 >
o 0,10 W|c[AlB]
0,05 |C
Bottom View 4203539-3/1 06,/2011
NOTES A. Al 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. The package thermal pad must be soldered to the board for thermal and mechanical performance.
E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
ﬁ Pin 1 identifiers are located on both top and bottom of the package and within the zone indicated.
The Pin 1 identifiers are either a molded, marked, or metal feature.
G. Package complies to JEDEC MO-241 variation BA.
i
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THERMAL PAD MECHANICAL DATA

RGY (R—PVQFN—N16) PLASTIC QUAD FLATPACK 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.
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Exposed Thermal Pad Dimensions
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NOTE: All linear dimensions are in millimeters
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LAND PATTERN DATA

PLASTIC QUAD FLATPACK NO—-LEAD

RGY (R—PVQFN—N16)
Example Stencil Design
0.125mm Stencil Thickness
Example Board Layout (Note E)
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NOTES: A. All linear dimensions are in millimeters.
This drawing is subject to change without notice.

Publication IPC-7351 is recommended for alternate designs.
This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, Quad Flat—Pack

QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271, and also 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
Refer to IPC 7525 for stencil design considerations.

E.
contact their board assembly site for stencil design recommendations.
Customers should contact their board fabrication site for minimum solder mask web tolerances between signal pads.
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