Product Order Technical 2 Tools & Support & e HRn
Folder -!_o Now Di(i:u%C:nts #'N\ Software Community 2 %‘g *+
i3 Texas
INSTRUMENTS SN74CB3Q3253

JAJSEN9C —OCTOBER 2003-REVISED JUNE 2018

SN74CB3Q3253 7 a7 )1 : AFETRIF LI YITFIINF T Lo ¥,

25V~33VIEEESHE/NR - A4 vF

1

(€))

R

BT — 4 /XX (BRRE500MHz)V

TNA RADERF VB EF TBOEA TVEHFED
110

EESIB & (Ch 7z > TNE K FiBiaA VB
(on) B (T, = 4Q. 1EH#E(E)
F—=HFI0R—bkDL—=) - Y= L—=)b - RAM v
FoU

— 3.3V Ve TCO~EVD ALY F T

— 2.5V VcTO~33VDAATF LT
GEREEASEOGEVRART—% - 70—
BOANEABEILLVETELWESEANER
IIME(Cioorr) = 3.5pF. HRHE(E)

BWRA v F U REIE#(for = 20MHz, RKfH)
T=IBLUOHBADCT VI —2a—b- 05
VT FAA— REBE

ELVEEEN(Icc = 0.6mA, 1ZH#(H)
2.3V~3.6VDEE DV TEE

T —#1/0l130~5VDEF L NJLIZKES(0.8V.
1.2V, 1.5V, 1.8V, 2.5V, 3.3V, 5V)

HIEA A ZTTLE /2(35V/3.3V CMOS /1 TERE)
ATgE

Il S UEBBRBINT—F DY - E— REYKR—F
JESD 78, Class IZEHLT100mABD S v F7 v/
T8

ESDIRE(ZIESD 22ICH#EHLL T R b iFH

—  AKEF /L T2000V (A114-B, 752 1)

— (BT /A AEF /L C1000V (C101)
FTOINETFATOBAEDT TV =3I
Wi USBA V9 —T MR, ZENEBA 49—
TIAR - NRigtgk. BEDEESTS—T10
CB3Q7 7IVDPERBFFEDFEMIE MIZDOWTIL, TIOT 7V —

“av LN —K[CBT-C, CB3T, CB3Qf5F 5 A1 F - 773U ]
(SCDAD08)EZ FIL T IZ&L Y,

T7Vo—3y

ETABE: PRX—ZRDTIVF - 7+—<v b -
N =t

EFABIESRT A

3 H©IE

SN74CB3Q32537 /A A X H HIKDOFET /R A « 2 T
T, T XY=V R T EFEHLU TR RTVRAZDT —k
BIEA ER-SE RO AR () EHLET,
FARBIMESSEH T 570 | AR IE A i/ NRIZ 3T
2HZENTE, T =X AN I(I0)FKR—hTDL— /L -
VL)L AT U T AR — L E T,

HmiEH
A% Nolr— ALY AR (BFF)
SN74CB3Q3253DBQ | SSOP (16) 4.90mmx3.90mm
SN74CB3Q3253DGV | TVSOP (16) 3.60mmx4.40mm
SN74CB3Q3253RGY | VQFN (16) 4.00mmx3.50mm
SN74CB3Q3253PW | TSSOP (16) 5.00mmx4.40mm

(1) *UEHT?EE&T/\T@/\/*/'~ NZHONTUE, ZOF —F—hDFR
IZHHEERESBL TSN,

O v K (IERE)

1A ! E ° 1B1
E ° 1B2

E 4 1B3

E 3 1B4

2A ° E 1 2B1
@ n 2B2

E 12 2B3

@ 18 2B4

0000000

108 ;Do
LI

A

PR OTIRZ OV COR AR U ZOREENT, R OB BEZ R T2 B CHEBEAICRIEL T DL 0T, %4 35 IERA SEEEM O BB T, www.ti.com TRITEC&, ZDW
BRFIBESNET, TICIHROEMMEB LU YIS OEEL UL RGEVW L £ A, EERORF2E OFTIL, T BHIROTGHNE Z S RLIZSWET IS BV LET,

English Data Sheet: SCDS145


http://www-s.ti.com/sc/techlit/SCDS145.pdf
http://www.tij.co.jp/product/sn74cb3q3253?qgpn=sn74cb3q3253
http://www.tij.co.jp/product/jp/SN74CB3Q3253?dcmp=dsproject&hqs=pf
http://www.tij.co.jp/product/jp/SN74CB3Q3253?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.tij.co.jp/product/jp/SN74CB3Q3253?dcmp=dsproject&hqs=td&#doctype2
http://www.tij.co.jp/product/jp/SN74CB3Q3253?dcmp=dsproject&hqs=sw&#desKit
http://www.tij.co.jp/product/jp/SN74CB3Q3253?dcmp=dsproject&hqs=support&#community
http://www.ti.com/lit/pdf/SCDA008

I} TEXAS

INSTRUMENTS

SN74CB3Q3253
JAJSFN9C —OCTOBER 2003—REVISED JUNE 2018 www.ti.com
L B s 8.3 Feature DESCHIPtON. ........cvvvvreeeeieeiriciiires e 9
2 TIUhr—Iay 8.4 Device Functional Modes............c.ccoooeiiiicniiennnnnn 9
3 MEE.....L 9 Application and Implementation ............cccceec.. 10
4  UETBIE 9.1 Application Information............ccccceeviieeniiininieeennn. 10
5 Pin Configuration and FUNctions...............c......... 92 Typical Application ................ s 10
6  SpecCificationS......ccccecviiiiie e 10 Power Supply Recommendations .................... 11
6.1 Absolute Maximum RatiNgS ..........cccceriueerrereerrrenns 11 LAYOUL e 12
6.2 ESD Ratings 11.1 Layout GUIdElNES ......c.ceeeiieeeiiiieeiee e 12
6.3 Recommended Operating Conditions..................... 112 Layout Example ................. e 12
6.4 Thermal INformation ....oee oo, 12 ?“\/*/I)ZII%SJZU“F*‘:L)‘I/F@‘H'ﬂ‘*‘]\ ....................... 13
6.5 Electrical CharacCteriStiCS ....uvvnvee e 12.1 ]‘a_\’:'-%‘/]\@"j—ﬂ:o*_‘]‘ .............................................. 13
6.6 Switching Characteristics............c.coveveeeeieenieerinennns 122 FHR 2 AP EHNBMEZIT D T e 13
6.7 Typical CharaCteriStics .............coceevevevereecereeenenenaas 12.3 TI2=T A UV =R i 13
7 Parameter Measurement Information ................. 12.4 R'EEH‘? .............................................. 13
8 Detailed DeSCription ..........ccccooveerveveerererereserenn. 12.5 WS BIT DERFE e 13
8.1 OVEIVIEW .ottt 12.8 GlOSSAMY c.covvvvvvivsiiiiii 13
8.2 Functional Block Diagram ..............cccoveeeureereeerreennen. 13 Ah=Iv Xyl = BEOESER oo 13

4 RETRERE

Revision B (June 2015) 75 Revision C IZA & Page
e Changed the pPiNOUL IMAQGE APPEAIANCE .....cciuiiiiieeeitiie ettt et e sttt as e et bt e e s et e e he e e et et e e b et e s be e e s be e e sbe e e s beeeanbreenanneesnreeean 3
¢ Updated the Thermal INformation table .............oooiiiiiiiii e e e e et e e e e e s r e e e e e saabt e e e e e aanbaaeaeas 5
Revision A (November 2003) 75 Revision B IZ& R Page
I G A o 1| 1

o [TV —awrvary TRER IR, TE MBI OBEREI 3%, TIRES1E1 3. TESDER . [HEREDIH) o
var [V FANAZROBEET— 1 e v ar [ 77V r—sa EEME v ay | TEFRICETOH#RER v Ivay TLAT
vheIvar [ FANARBIORF2XADY R =T ar [ X=0, Ror—2 BLOEIF#RI I a 280 1

Copyright © 2003-2018, Texas Instruments Incorporated


http://www.ti.com/product/sn74cb3q3253?qgpn=sn74cb3q3253
http://www.ti.com

13 TEXAS

INSTRUMENTS
SN74CB3Q3253
www.ti.com JAJSFENIC —OCTOBER 2003—REVISED JUNE 2018
5 Pin Configuration and Functions
DBQ, DGV, or PW Package
16-Pin SSOP, TVSOP, or TSSOP RGY Package
Top View 16-Pin VQFN
Top View
4 ) o
O E g
10E 1 16 vce e . T N
O | (]
st [ ]2 15 | ] 20E - q
1B4 3 14 so sul e 0 Ty 15 ) 208
s [l 3 : : 14 | so
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i [ e ‘. /I 10 | 281
1A 7 10 2B1 5 .
S N VD
a < Not to scale
\_ J 6 )
Not to scale
Pin Functions
PIN
/0 DESCRIPTION
NAME NO.
10E 1 I Output Enable 1 Active-Low
S1 2 | Select Pin 1
1B4 3 110 Channel 1 1/0 4
1B3 4 110 Channel 1 1/0 3
1B2 5 110 Channel 1 1/0 2
1B1 6 110 Channel 11/0 1
1A 7 110 Channel 1 common
GND 8 — Ground
2A 9 110 Channel 2 common
2B1 10 110 Channel 21/0 1
2B2 11 110 Channel 2 1/0 2
2B3 12 110 Channel 2 1/0 3
2B4 13 110 Channel 2 1/0 4
SO 14 | Select Pin 0
20E 15 I Output Enable 2 Active-Low
Vee 16 — Power

Copyright © 2003-2018, 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 -0.5 4.6 \%
ViN Control input voltage @ ®) -0.5 7 Y
Vio Switch 1/O voltage @©)®) -0.5 7 Y
Ik Control input clamp current Vin<0 -50 mA
lok 1/0 port clamp current Vo <0 -50 mA
lvo ON-state switch current®) +64 mA
Continuous current through Vec 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, 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 Iy are used to denote specific conditions for I;,o.
6.2 ESD Ratings
VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001® +2000
Vesp)y Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22- 000 \
c101® *1
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)®
MIN MAX | UNIT
Vee Supply voltage 2.3 3.6 \%
) ) Vec=23Vto2.7V 1.7 55
Vi High-level control input voltage \%
Vee=27V1036V 2 55
) Vee=23V1027V 0 0.7
Vi Low-level control input voltage \%
Vee=27V1036V 0 0.8
Vio Data input/output voltage 0 5.5 \%
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, (SCBA004).

Copyright © 2003-2018, Texas Instruments Incorporated
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6.4 Thermal Information
SN74CB3Q3253
THERMAL METRIC® (stBo%) (T\E/)SS)/P) (TSPSVE’)P) (\fQGFT\l) UNIT
16 PINS 16 PINS 16 PINS 16 PINS
Roia Junction-to-ambient thermal resistance 114.3 126 112.7 45.7 °C/W
Roscop)  Junction-to-case (top) thermal resistance 65.4 51.3 47.5 59.6 °C/IW
Ross Junction-to-board thermal resistance 56.8 57.8 57.85 23.3 °C/W
YT Junction-to-top characterization parameter 18.3 5.9 6 2.2 °C/W
VA:! Junction-to-board characterization parameter 56.4 57.3 57.3 23.4 °C/W
Roscmoy  Junction-to-case (bottom) thermal resistance n/a n/a n/a 11.5 °C/W

(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 (unless otherwise noted)®

PARAMETER TEST CONDITIONS MIN TYP®  MAX| UNIT
Vik Ve =3.6V, I, =-18 mA -1.8 v
N Control inputs Vee =36V, Vin=0to 55V +1 HA
@ _ Vo=0t055V, Switch OFF,
IOZ VCC 36V, V| = 0, VIN = VCC or GND 1 UA
lotf Vee = 0, Vo = 0to 5.5V, V=0 1 HA
_ lio =0, _
lcc Vec =36V, Switch ON or OFF, Vin = Ve or GND 0.6 2 mA
Alec®  Control inputs Vee=3.6V, One input at 3V, 8}5]8" inputs at Vec or 30 PA
Vec =36V, A and B ports open, | OE input 0.15 0.16
lccp® Per control input cem= o P P - P mA/
Control input switching at 50% duty cycle S input 0.04 0.05 MHz
Cin Control inputs Vee =33V, ViNn=55V,33V,o0r0 2.5 35 pF
_ Switch OFF, _
A port Vee =33V, Vi = Ve of GND, Viio=55V,33V,or0 8 11 pF
Ciotorp) Switch OFF
B port Vee =33V, Vi = Ve of GND,  Vio =55V, 33V, 0r0 35 45 pF
_ Switch ON, -
Cio(ON) VCC =3.3 V, VIN - VCC or GND, V|/o =55V, 3.3 V, or 0 13 17 pF
Vee = 2.3V, V=0, lo =30 mA 4 10
© TYPatVec =25V |y, =17V, lo =—-15 mA 45 11 a
r
on V, =0, lo = 30 MA 35 8
VCC =3V
V=24V, lo =15 mA 4 10

(1) Vn and Iy refer to control inputs. V|, Vo, |, 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) This parameter specifies the dynamic power-supply current associated with the operating frequency of a single control input (see
Figure 2).

(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.

Copyright © 2003-2018, Texas Instruments Incorporated 5
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6.6 Switching Characteristics
over recommended operating free-air temperature range (unless otherwise noted) (see Figure 3)

FROM TO Vcc =25V VCC =33V
+02V +0.3V
PARAMETER (INPUT) (OUTPUT) UNIT
MIN  MAX| MIN MAX
fog or fg® OEorS AorB 10 20| MHz
toa® AorB BorA 0.12 0.18| ns
tod(s) S A 15 6.7 15 59 ns
S B 15 6.7 15 59
ten — ns
OE AorB 15 6.7 15 59
S B 1 6.1 1 61
tais — ns
OE AorB 1 6.1 1 61

(1) Maximum switching frequency for control input (Vo > Ve, V=5V, RL. 21 MQ, C, =0).
(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).

6.7 Typical Characteristics

16 12 —
I Vee=33V

14} Vee =33V 10} Ta=25°C
< Ta=25°C A and B ports Open
o 12Ho=-15mA
g 8
£ 10
g £
@ 8 )
Q Q
g . / o
@ 4 One S Switchi
(ZD // ne S Swi C£/

4 2 —
n;é 2 ///

0 0 One OE Switching
0 05 10 15 20 25 3.0 35 40 45 50 0 2 4 6 8 10 12 14 16 18 20
V-V OE or S Switching Frequency - MHz
Figure 1. Typical ro vs V;, Vee = 3.3 V and I = —15 mA Figure 2. Typical Icc vs OE or S Switching Frequency,
VCC =33V

6 Copyright © 2003-2018, Texas Instruments Incorporated
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7 Parameter Measurement Information

———————— | Vee
| Input Generator T
| ! ViN
l ]
I 50Q |
Vv 50 Q
| "¢ : TEST CIRCUIT
|
=1 = DUT
= —— I O 2%xVge
: Input Generator | v, Vo R 31/“ O Open
I 50 O I GND
| Ve | 50 Q cL RL
: | (see Note A) I
TEST Vee S1 R v, CL Va
tod(s) 25V+0.2V Open 500 Q Vcc or GND 30 pF
3.3V+03V Open 500 Q Ve or GND 50 pF
25V+02V 2 xVee 500 Q GND 30 pF 0.15V
tpLz/tpzL
3.3V+03V 2 xVge 500 Q GND 50 pF 0.3V
25V+0.2V GND 500 Q Vee 30 pF 0.15V
teHz/tpzH
3.3V+03V GND 500 Q Vee 50 pF 0.3V
Output Vece
Control XVCCIZ XVCCIZ
(Vi) | | ov
Output
Output Vece Waveform 1
Control chc/z X Veel2 S1at2xV¢e
(VIN) | oV (see Note B) |
| I
tpzu l— —» tpuz
ton —j¢——» —>— tpuL ™ | I‘_
| | Output —— — — Von
| ——— Vonu Waveform 2 Von- Vb
Output Veel2 Veel2 S1at GND Vecl2
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES (tpqs)) ENABLE AND DISABLE TIMES
NOTES: A. C includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
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, Zo = 50 W, t, <2.5 ns, tt<2.5 ns.
D. The outputs are measured one at a time, with one transition per measurement.
E. tpLz and tpyz are the same as t gjs.
F. tpzL and tpzy are the same as tgp.
G. tpLy and by are the same as t,q(s). The tpd 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).
H. All parameters and waveforms are not applicable to all devices.

Figure 3. Test Circuit and Voltage Waveforms

Copyright © 2003-2018, Texas Instruments Incorporated 7
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8 Detailed Description

8.1 Overview

The SN74CB3Q3253 device is a high-bandwidth FET bus switch using a charge pump to elevate the gate
voltage of the pass transistor, providing a low and flat ON-state resistance (r,,). The low and flat ON-state
resistance allows for minimal propagation delay and supports rail-to-rail switching on the data input/output (1/O)
ports. The device also features low data 1/0 capacitance to minimize capacitive loading and signal distortion on
the data bus. Specifically designed to support high-bandwidth applications, the SN74CB3Q3253 device provides
an optimized interface solution ideally suited for broadband communications, networking, and data-intensive
computing systems.

The SN74CB3Q3253 device is organized as two 1-of-4 multiplexers/demultiplexers with separate output-enable
(10E, 20E) inputs. The select (S0, S1) inputs control the data path of each multiplexer/demultiplexer. When OE
is low, the associated multiplexer/demultiplexer is enabled, and the A port is connected to the B port, allowing
bidirectional data flow between ports. When OE is high, the associated multiplexer/demultiplexer is disabled, and
a high-impedance state exists between the A and B ports.

This device is fully specified for partial-power-down applications using Il The Il circuitry prevents damaging
current backflow through the device when it is powered down. The device has isolation during power off.

To ensure the high-impedance state during power up or power down, OE should be tied to V¢ through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

A

Vee

r
i
T
I
I
I
I
I
I

Charge
Pump

EN(1)
(1) EN is the internal enable signal applied to the switch.

Figure 4. Simplified Schematic, Each FET Switch (SW)

8 Copyright © 2003-2018, Texas Instruments Incorporated
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8.2 Functional Block Diagram

1A

£
2]

4]

H

I
LE

1

12

| 13
SW 2B4

OOO000)

4

S0

S1

5
20E

i

8.3 Feature Description

The SN74CB3Q3253 device has a high-bandwidth data path (up to 500 MHz) and has 5-V tolerant I/Os with the
device powered up or powered down. It also has low and flat ON-state resistance (ro,) characteristics over
operating range (o, = 4 Q Typical)

This device also has rail-to-rail switching on data 1/0O ports for 0- to 5-V switching with 3.3-V Vccand 0- to 3.3-V
switching with 2.5-V Vcas well as bidirectional data flow with near-zero propagation delay and low input and
output capacitance that minimizes loading and signal distortion (Cioorr) = 3.5 pF Typical)

The SN74CB3Q3253 also provides a fast switching frequency (fog = 20 MHz Maximum) with data and control
inputs that provide undershoot clamp diodes as well as low power consumption (Icc = 0.6 mA Typical)

The V¢ operating range is from 2.3 V to 3.6 V and the data I/Os support 0- to 5-V signal levels of (0.8-V, 1.2-V,
1.5-v, 1.8-V, 2.5-V, 3.3-V, 5-V)

The control inputs can be driven by TTL or 5-V and 3.3-V CMOS outputs as well as I, Supports Partial-Power-
Down Mode Operation

8.4 Device Functional Modes

Table 1 lists the functional modes of the SN74CB3Q3253.

Table 1. Function Table
(Each Multiplexer/Demultiplexer)

INPUTS INPUT/OUTPUT

— FUNCTION
E S1 SO A
L L L Bl A port = B1 port
L L H B2 A port = B2 port
L H L B3 A port = B3 port
L H H B4 A port = B4 port
H X X Z Disconnect

Copyright © 2003-2018, Texas Instruments Incorporated 9
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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

The SN74CB3Q3253 device can be used to multiplex and demultiplex up to 4 channels simultaneously in a 2:1
configuration.

9.2 Typical Application

The application shown here is a 4-bit bus being multiplexed between two devices. the OE and S pins are used to
control the chip from the bus controller. This is a very generic example, and could apply to many situations. If an
application requires less than 4 bits, be sure to tie the A side to either high or low on unused channels.

Vee

SN74CB3Q3253

Switch |

Select 2 )
f Device 1
# Device 2

Bus
Controller

2 .
# Device 3
2 .
# Device 4

Figure 5. Typical Application of the SN74CB3Q3253

9.2.1 Design Requirements
The 0.1-pF capacitor should be place as close as possible to the device.

9.2.2 Detailed Design Procedure

1. Recommended Input Conditions:

— For specified high and low levels, see V|4 and V,_in Recommended Operating Conditions.

— Inputs and outputs are overvoltage tolerant slowing them to go as high as 4.6 V at any valid Vcc.
2. Recommended Output Conditions:

— Load currents should not exceed £128 mA per channel.
3. Frequency Selection Criterion:

— Maximum frequency tested is 500 MHz.

— Added trace resistance and capacitance can reduce maximum frequency capability; use layout practices
as directed in Layout.

10 Copyright © 2003-2018, Texas Instruments Incorporated
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Typical Application (continued)
9.2.3 Application Curve

N

Voltage (V)

[y

—\/| N\

VOUT

0

0 100 200 300 400 500 600 700 800 900 1000
Time (ps)

Figure 6. Propagation Delay (tyq) Simulation Result at Vec =25V

10 Power Supply Recommendations

The power supply can be any voltage between the minimum and maximum supply voltage rating listed in the
Absolute Maximum Ratings table.

Each V¢ terminal should have a good bypass capacitor to prevent power disturbance. For devices with a single
supply, a 0.1-uF bypass capacitor is recommended. If multiple pins are labeled V¢, then a 0.01-uF or 0.022-puF
capacitor is recommended for each V¢ because the V¢ pins are tied together internally. For devices with dual-
supply pins operating at different voltages, for example V¢ and Vpp, a 0.1-uF bypass capacitor is recommended
for each supply pin. To reject different frequencies of noise, use multiple bypass capacitors in parallel. Capacitors
with values of 0.1 pF and 1 pF are commonly used in parallel. The bypass capacitor should be installed as close
to the power terminal as possible for best results.
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11 Layout

11.1 Layout Guidelines

Reflections and matching are closely related to the loop antenna theory but are different enough to be discussed
separately from the theory. When a PCB trace turns a corner at a 90° angle, a reflection can occur. A reflection
occurs primarily because of the change of width of the trace. At the apex of the turn, the trace width increases to
1.414 times the width. This increase upsets the transmission-line characteristics, especially the distributed
capacitance and self-inductance of the trace which results in the reflection. Not all PCB traces can be straight
and therefore some traces must turn corners. Figure 7 shows progressively better techniques of rounding
corners. Only the last example (BEST) maintains constant trace width and minimizes reflections.

11.2 Layout Example
WORST BETTER BEST

1%
/1W min.

W
Figure 7. Trace Example

12 Copyright © 2003-2018, Texas Instruments Incorporated


http://www.tij.co.jp/product/sn74cb3q3253?qgpn=sn74cb3q3253
http://www.tij.co.jp

i3 TEXAS
INSTRUMENTS
SN74CB3Q3253

www.tij.co.jp JAJSFNOC —OCTOBER 2003-REVISED JUNE 2018
12 TNARBEVRF 2 A MDY R-F

121 RFaAYbFOYR—F

12.1.1 BSEEH

BIHEBHT SV THE, BLF 2B IRL TS,

o [IEEE7=IL 70— 12 7CMOS A /D& %5, SCBA00A

o [THRVRARINALY TG HAA > F OHIERER ], SZZA030

122 FFaAY MOEFBMZRITRSHE

R 2 A DB HIZDOWTOIBREZSZ T EAIZIL, ti.comD T /A ZBLEL 7 4 L 2 2 BIWTLIZEW, £ EOMIZH A
HF5 TS ) 7)o 7 TR T AHE BRI T R TORMERICET A A 2 AN RS2 TN ET, Z2EHD
ZEHZOWTT, EIESNZRF 2 AN ’aihfb\éﬂ&uﬂ%r ZZELITEN,

123 AXa=54--UVY—2X

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

TIEREMA T4 - X154 TINE2E ( Engineer-to-Engineer ) X1 =574, I FTREOXREE

X2 BETDIEHICHERESNEEDTT, e2eticomTlE, OT = F7IZERL, HFfizHE
L. PAT4T7%2BEL T, BAEHRRICKRITSC t?b“(?—fi?o
BREtYAR—BN TIORFHYAR—BN RICIDE2ET A =T LX, BREHR—K Y=L ZFEPRKREDOTB LN
TEET, RMiPR—MNAOERKREERESBTERT,
12.4 BEE

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

12 5 %Eﬁ’_mﬁﬂluﬁatéli §\$IE

;ﬂb@T/‘/!’Z 3, IRERYRESD (R EREER) RAEFREZ PN L COVET, PRAFRFEAIIIVIR B IE, MOSS — M3 Sk Z )
‘%‘\ 1EF 272012, V=R LA a—hSE T B<h, TS AZEE T +— DM ANDLERHVET,

12.6 Glossary

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

13 AhZAhI, RNyo—2, BILVENIEHR
DB DR—UNZF, AB =)V 23— BIOWESCCE T2 M REE S T ET, ZoF#RIL, 20T AR

OWCHIHA[BER I BT DT —HTT, ZOT —XI T ERLEFRINDZENRDHY, RX 2 A MRWETEND G ELHVE
T KT =2 —bDT TV EHE A S TODEAIT., BRAROFHAZZELTZEN,
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PACKAGE OPTION ADDENDUM

17-Jun-2025

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )

SN74CB3Q3253DBQR Active Production SSOP (DBQ) | 16 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BU253
SN74CB3Q3253DBQR.A Active Production SSOP (DBQ) | 16 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BU253
SN74CB3Q3253DBQR.B Active Production SSOP (DBQ) | 16 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BU253
SN74CB3Q3253DBQRG4 Active Production SSOP (DBQ) | 16 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BU253

SN74CB3Q3253DBQRG4.A Active Production SSOP (DBQ) | 16 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BU253
SN74CB3Q3253DBQRG4.B Active Production SSOP (DBQ) | 16 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BU253

SN74CB3Q3253DGVR Active Production TVSOP (DGV) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 BU253
SN74CB3Q3253DGVR.B Active Production TVSOP (DGV) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 BU253
SN74CB3Q3253DGVRG4 Active Production TVSOP (DGV) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 BU253

SN74CB3Q3253DGVRG4.B Active Production TVSOP (DGV) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 BU253
SN74CB3Q3253PW Obsolete  Production TSSOP (PW) | 16 - - Call Tl Call Tl -40 to 85 BU253

SN74CB3Q3253PWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 BU253

SN74CB3Q3253PWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 BU253

SN74CB3Q3253PWR.B Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 BU253

SN74CB3Q3253RGYR Active Production VQFN (RGY) | 16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BU253
SN74CB3Q3253RGYR.A Active Production VQFN (RGY) | 16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BU253
SN74CB3Q3253RGYR.B Active Production VQFN (RGY) | 16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BU253
SN74CB3Q3253RGYRG4 Active Production VQFN (RGY) | 16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BU253

SN74CB3Q3253RGYRG4.A Active Production VQFN (RGY) | 16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BU253
SN74CB3Q3253RGYRG4.B Active Production VQFN (RGY) | 16 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BU253

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional

waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.
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® | ead finish/Ball material: Parts 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.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE MATERIALS INFORMATION
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INSTRUMENTS
www.ti.com 24-Jul-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
LR ey R g T
el o e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0O Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
SN74CB3Q3253DBQR | SSOP DBQ 16 2500 330.0 125 6.4 5.2 2.1 8.0 12.0 Q1
SN74CB3Q3253DBQRG4| SSOP DBQ 16 2500 330.0 125 6.4 5.2 2.1 8.0 12.0 Q1
SN74CB3Q3253DGVR | TVSOP | DGV 16 2000 330.0 12.4 6.8 4.0 1.6 8.0 12.0 Q1
SN74CB3Q3253DGVRG4| TVSOP | DGV 16 2000 330.0 12.4 6.8 4.0 1.6 8.0 12.0 Q1
SN74CB3Q3253PWR | TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
SN74CB3Q3253RGYR | VQFN RGY 16 3000 330.0 12.4 3.8 43 15 8.0 12.0 Q1
SN74CB3Q3253RGYRG4| VQFN RGY 16 3000 330.0 12.4 3.8 43 15 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)
SN74CB3Q3253DBQR SSOP DBQ 16 2500 353.0 353.0 32.0
SN74CB3Q3253DBQRG4 SSOP DBQ 16 2500 353.0 353.0 32.0
SN74CB3Q3253DGVR TVSOP DGV 16 2000 353.0 353.0 32.0
SN74CB3Q3253DGVRG4 TVSOP DGV 16 2000 353.0 353.0 32.0
SN74CB3Q3253PWR TSSOP PW 16 2000 353.0 353.0 32.0
SN74CB3Q3253RGYR VQFN RGY 16 3000 353.0 353.0 32.0
SN74CB3Q3253RGYRG4 VQFN RGY 16 3000 353.0 353.0 32.0

Pack Materials-Page 2



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

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14)(
1] e
— 4= -
— —
2X
51 | 1
4.9
— —
— — 4X (0°-12°)
Y — jzgf
° L 16x 9-30
B] 45 0 . 0.17 —

4.3 y
S0 [c[Ale]

\\.

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

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/B  12/2023

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.

(G20 w N
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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/B 12/2023

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/B 12/2023

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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; 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 [0.171@ [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.

o wiN
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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.

/—Exposed Thermal Pad

.
U
“l/CS

T 1D

2,05+0,10 +
! 16D

&

(INANANANAN()

15 10

€4—2,5510,10-¥]

Bottom View

Exposed Thermal Pad Dimensions

4206353-3/P 03/14

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)
480 | 475
)
Note D
o[ 1 — =[] —
430 2,60 ? 2,55m— 25 2,65t ’l
T - - - | i -
1,;0 205 1.60 'I'1 .67>_ ~—10,30 x 2 PL
Ol 1, -— S — | —]
- # ‘\ et 0.85 X 16 PL - ~=— 0,80 x 16 PL
00000~ JOpod
i N A
T ] _—_| |___ 0,28 X 16 b& ———I 0,23 x 16 PL.
i' —=] 10x0,50 ™ 10%0,50 —==—|
! AN
| AN 677% solder coverage by printed
i “\ area on center thermal pad
| h
! Non Solder Mask \\\ Example Via Layout Design
.', Defined Pad N may vary depending on constraints
| J— - Example N (Note D, F)
i /// “~._ Solder Mask Opening N 1,00
)" (Note F) N
/0,08 O O—F
/ RO,14 — —t— 0
i
i * Example 6X¢O,3
\ T Pad Geometry
\‘ O 07 (Note C)
\ )
\ Al Around
\\
N
~_.
) 4208122-3/P 03/14

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.

O O w3
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