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5 Pin Configuration and Functions

D, DGV, PW Package
14 Pin (SOIC, TVSOP, TSSOP)

RGY Package

(Top View) 14 Pin (VQFN)
(Top View)
4 N\
O u 3
10E 1 14 VCC — >
1A 2 13 40E O i i i i
1B 3 12 4A “' S
-+ ————— - ---
20E 4 11 4B A 2 | 13 __] 40E
L, | | .
1B 13 12 +__] 4A
2A 5 10 30E [~ : Thermal : -
2B 6 9 3A 20E ___] 4 | Pad [ :___ 4B
L, | | .
GND 7 8 3B 2A oL 5 | 10 (__] 30E
L, | .
2B ' 6 \ 9 | 3A
\_ y l__. & / Lo
Not to scale ~ ©
P P
[ [
1 1 1 1
a 0 Not to scale
=z [37]
O
Pin Functions, D, DGV, PW, RGY
PIN
TYPE®W DESCRIPTION
NAME NO.
10E 1 | Output Enable, active low
1A 2 /0 Channel 1 input/output
1B 3 lfe} Channel 1 input/output
20E 4 | Output Enable, active low
2A 5 110 Channel 2 input/output
2B 6 lfe} Channel 2 input/output
GND 7 Ground
3B 8 /0 Channel 3 input/output
3A 9 lfe} Channel 3 input/output
30E 10 | Output Enable, active low
4B 11 110 Channel 4 input/output
4A 12 lfe} Channel 4 input/output
40E 13 | Output Enable, active low
Vee 14 P Power supply
(1) 1=input, O = output, I/O = input and output, P = power

Copyright © 1997-2019, Texas Instruments Incorporated
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DBQ Package
16 Pin (SSOP)

(Top View)
7
O
NC 1 16 VCC
10E 2 15 40E
1A 3 14 4A
1B 4 13 4B
20E 5 12 30E
2A 6 11 3A
2B 7 10 3B
GND 8 9 NC
\
Not to scale
Pin Functions, DBQ
PIN
TYPE® DESCRIPTION
NAME NO.
NC 1 - No Connection
10E 2 | Output Enable, active low
1A 3 lfe} Channel 1 input/output
1B 4 110 Channel 1 input/output
20E 5 | Output Enable, active low
2A 6 /0 Channel 2 input/output
2B 7 /0 Channel 2 input/output
GND 8 - Ground
NC 9 - No Connection
3B 10 110 Channel 3 input/output
3A 11 lfe} Channel 3 input/output
30E 12 | Output Enable, active low
4B 13 /0 Channel 4 input/output
4A 14 lfe} Channel 4 input/output
40E 15 | Output Enable, active low
Vee 16 P Power Supply
(1) 1=input, O = output, I/O = input and output, P = power
4 Copyright © 1997-2019, Texas Instruments Incorporated
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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 \Y,
\V Input voltage range® -0.5 4.6 Y,
o Continuous channel current 128 mA
Ik Input clamp current Vio <0 -50 mA
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) The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

6.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per
o ANSI/ESDA/JEDEC JS-OOlg) 2000
V(Esp) Electrostatic discharge - \%
Charged-device model (CDM?, per JEDEC +250
specification JESD22-C101 -
(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®
MIN MAX UNIT
Vee Supply voltage 2.3 3.6 \%
. . Vec=23Vto27V 1.7 Vee
Viy High-level control input voltage \%
VCC =27Vto36V 2 VCC
. Vec=23Vto27V 0.7
Vi Low-level control input voltage \%
Vec=27V1036V 0.8
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 SCBA00A4.

6.4 Thermal Information

SN74CBTLV3126
THERMAL METRIC® sglc T\E;Sé)/P (TSPSVEIDP) NRQ(?:T\I) (s?s%%) Ui
14 PINS 14 PINS 14 PINS 14 PINS 16 Pins
Rosa Junction-to-ambient thermal resistance 100.6 154.8 123.3 59.6 118.7 °C/W
Rosciop) Junction-to-case (top) thermal resistance 55.5 64.5 53.0 713 66.4 °CIW
Ry Junction-to-board thermal resistance 56.8 88.4 66.3 35.6 62.2 °C/IW
Yir Junction-to-top characterization parameter 17.0 111 9.3 4.2 20.9 °C/W
Y Junction-to-board characterization parameter 56.4 874 65.7 35.7 61.7 °CIW
Roscbon Junction-to-case (bottom) thermal resistance N/A N/A N/A 16.1 N/A °C/IW

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report.
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6.5 Electrical Characteristics
over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYP® MAX UNIT
Vik Vee =3V, I, =-18 mA 1.2 Y,
I Vec =36V, V, = Ve of GND +1 PA
loft Ve =0, ViorVo=01t03.6V 10 PA
lec Vec =36V, Io=0, V, = Ve of GND 10 PA
Alcc® iﬁgm?' Vec = 3.6V, One inputat 3V, Other inputs at Ve or GND 300 UA
c Control V,=3Voro 25 F
i inputs = ’ P
Cio(oFF) Vo=3Voro, OE = GND pF
Vico I, = 64 mA
Vec =23V, 1= _
TYP at Ve = 25V h =24 mA
V=17V, I, =15 mA 27 40
fon® Q
I, = 64 mA
V,=0
Vec =3V I, =24 mA 7
V=24V, I, =15 mA 10 15

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

(2) This is the increase in supply current for each input that is at the specified voltage level, rather than Vcc or GND.
(3) 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.

6.6 Switching Characteristics

over recommended operating free-air temperature range (unless otherwise noted) (see Figure 1)

Vee =25V Vee =33V
PARAMETER (II?\IRPOU,\'IA') (OU?F),UT) +0.2V +03V UNIT
MIN MAX MIN MAX
tog @ AorB BorA 0.15 0.25 ns
ten OE AorB 1.6 45 1.9 42 ns
tais OE AorB 1.3 47 1 4.8 ns

(1) 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 Copyright © 1997-2019, Texas Instruments Incorporated
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7 Parameter Measurement Information

0 2xVcce
R 1 O Open
From Output L
Under Test GND
CL
(see Note A) I RL
LOAD CIRCUIT
\ \
\ \ Vce
Input XVchZ XVCCIZ
ov

VOLTAGE WAVEFORMS
PULSE DURATION

Vce
Input ><VCC/2 ><VC(Z/2
| | ov

tPLH —‘ﬂ—b‘ }4—* tPHL

TEST s1
tPLH/tPHL Open
tpLZ/tpzL 2xVce
tPHZ/tPZH GND
Vcc CL RL Va
25V 0.2V 30 pF 500 Q 015V
33V03V 50 pF 500 Q 03V

Timing Input

Data Input

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Vce
Output
Control XVC(;IZ XVchZ
| | ov

\ \
Output tpzL P ‘k— —» ‘H— tPLZ
\

\ | ———VoH Waveform 1 Vce
Output \ Vcc/2| Vccl2 S1at2xVee \ vee2 | oL + v,
‘ } VoL (see Note B) } = VoL
tPHL —4¢—! [¢—»— tpLH tpzH ¥ }1— — }4— tpHZ
\ \ v Output ‘
OH Waveform 2 V_O;—_VZ - VoH
Output Vccel2 Vcel2 S1 at GND Veel2
——— VoL (see Note B) =0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING
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 Q, t, £ 2 ns,
t<2ns.
D. The outputs are measured one at a time with one transition per measurement.
E. tp z and tpyz are the same as tg;s.
F. tpz and tpzy are the same as tgp,.
G. tpy and tpy are the same as tyg.
H. All parameters and waveforms are not applicable to all devices.
Figure 1. Load Circuit and Voltage Waveforms
Copyright © 1997-2019, Texas Instruments Incorporated 7
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8 Detailed Description

8.1 Overview

The SN74CBTLV3257 device is a 4-bit 1-of-1 high-speed FET multiplexer and demultiplexer. The low ON-state
resistance of the switch allows connections to be made with minimal propagation delay. The FET multiplexers
and demultiplexers are disabled when the output-enable (OE) input is high. This device is fully specified for
partial-power-down applications using loff. The loff feature ensures that damaging current will not 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 VCC through a pullup resistor; the
minimum value of the resistor is determined by the current-sinking capability of the driver.

8.2 Functional Block Diagram

(OE)

8.3 Feature Description

The SN74CBTLV3126 features 5-Q switch connection between ports, allowing for low signal loss across the
switch. Rail-to-rail switching on data 1/0 allows for full voltage swing outputs. loff supports partial-power-down
mode operation, protecting the chip from voltages at output ports when it is not powered on. Latch-up
performance exceeds 100 mA per JESD 78, Class Il.

8.4 Device Functional Modes

8.4.1 Function Table (Each Bus Switch)
Table 1 shows the truth table for the SN74CBTLV3126.

Table 1. Truth Table

INPUT
OF FUNCTION
L Disconnect
H A port = B port

8 Copyright © 1997-2019, Texas Instruments Incorporated
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2 3
1A SW 1B
1
10E
5 6
2A SW 2B
4
20E
9 8
3A SW 3B
10
30E
12 1"
4A SW 4B

40E

:

Figure 2. Logic Diagram (Positive Logic)
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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

One useful application to take advantage of the SN74CBTLV3126 features is isolating various protocols from a
possessor or MCU such as JTAG, SPI, or standard GPIO signals. The device provides excellent isolation
performance when the device is powered. The added benefit of powered-off protection allows a system to
minimize complexity by eliminating the need for power sequencing in hot-swap and live insertion applications.

9.2 Typical Application

9.2.1 Protocol / Signal Isolation

Vop Viio
Voo 0.1pF
JTAG, SPI, GPIO Processor
Port
TDI /MISO/GPIO O FLASH
TDO / MOSI / GPIO IJTAG
DEBUG, RAM
TCK / SCLK / GPIO SPI, GPIO
TMS / SS / GPIO opL
1.8V Logic .
/O Peripherals
GND

Figure 3. Typical appliction

9.2.1.1 Design Requirements
For this design example, use the parameters listed in Table 2.

Table 2. Design Parameters

PARAMETERS VALUES
Supply (Vpp) 3.3V
Input / Output signal range 0OVto33V
Control logic thresholds 1.8 V compatible

10 Copyright © 1997-2019, Texas Instruments Incorporated
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9.2.1.2 Detailed Design Procedure

The SN74CBTLV3126 can be operated without any external components except for the supply decoupling
capacitors. Tl recommended that the digital control pins (OE) be pulled up to Vcc or down to GND to avoid
undesired switch state that could result from the floating pin. All inputs signals passing through the switch must
fall within the recommend operating conditions of the SN74CBTLV3126 including signal range and continuous
current. For this design example, with a supply of 3.3 V, the signals can range from 0 V to 3.3 V when the device
is powered. This example can also utilize the Powered-off Protection feature and the inputs can range from 0 V
to 3.3 Vwhen VDD =0 V.

10 Power Supply Recommendations

The power supply can be any voltage between the minimum and maximum supply voltage rating listed in the
Recommended Operating Conditions table. Each VCC 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 VCC, then a 0.01-uF or 0.022-pF capacitor is recommended for each VCC because the VCC pins
are tied together internally. For devices with dual supply pins operating at different voltages, for example VCC
and VDD, 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.

Copyright © 1997-2019, Texas Instruments Incorporated 11
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11 Layout

11.1 Layout Guidelines

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 4 shows progressively better techniques of rounding corners. Only the last example (BEST)
maintains constant trace width and minimizes reflections.

WORST BETTER BEST

7
/1W min.

W
Figure 4. Trace Example

Route the high-speed signals using a minimum of vias and corners which reduces signal reflections and
impedance changes. When a via must be used, increase the clearance size around it to minimize its
capacitance. Each via introduces discontinuities in the signal’'s transmission line and increases the chance of
picking up interference from the other layers of the board. Be careful when designing test points, through-hole
pins are not recommended at high frequencies.

Do not route high speed signal 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 traces because they cause signal reflections.

* Route all high-speed signal traces over continuous GND planes, with no interruptions.

» Avoid crossing over anti-etch, commonly found with plane splits.

* When working with high frequencies, 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 5.

Signal 1
l ]
GND Plane
! P I
-~ {Power Plane
[ |
Signal 2

Figure 5. Example Layout

The majority of signal traces must run on a single layer, preferably Signal 1. Immediately next to this layer must
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.

Figure 6 illustrates an example of a PCB layout with the SN74CBTLV3126. Some key considerations are:

12 Copyright © 1997-2019, Texas Instruments Incorporated
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Layout Guidelines (continued)

Decouple the Vpp pin with a 0.1-uF capacitor, placed as close to the pin as possible. Make sure that the
capacitor voltage rating is sufficient for the Vpp supply.

High-speed switches require proper layout and design procedures for optimum performance.

Keep the input lines as short as possible.

Use a solid ground plane to help reduce electromagnetic interference (EMI) noise pickup.

Do not run sensitive analog traces in parallel with digital traces. Avoid crossing digital and analog traces if
possible, and only make perpendicular crossings when necessary.

11.2 Layout Example

Wide (low inductance)
trace for power

Via to GND plane (\, \)
O ~[
- ) c
N—=
10E VEE |
1A 40E

1 4A l
o SN74CBTLV3126 48|
2A 30E l
2 3A I

il

GND 3B l
= =
\\___)) \\___))

Figure 6. Example Layout

JRA © 1997-2019, Texas Instruments Incorporated 13
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)

74CBTLV3126RGYRG4 ACTIVE VQFN RGY 14 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 CL126 Samples

SN74CBTLV3126D ACTIVE SoIC D 14 50 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 CBTLV3126 Samples
SN74CBTLV3126DBQR ACTIVE SSOP DBQ 16 2500 RoHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 CL126
SN74CBTLV3126DG4 ACTIVE SOIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 CBTLV3126

SN74CBTLV3126DGVR ACTIVE TVSOP DGV 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 CL126 Samples

SN74CBTLV3126DR ACTIVE SoIC D 14 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 CBTLV3126 Samples

SN74CBTLV3126PW ACTIVE TSSOP PW 14 90 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 CL126 Samples

SN74CBTLV3126PWR ACTIVE TSSOP PW 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 CL126 Samples

SN74CBTLV3126RGYR ACTIVE VQFN RGY 14 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 CL126 Samples

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

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

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

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

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

Addendum-Page 1
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® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If aline is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® Lead 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.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
7'} |¢ KO
i |
& go W
Reel — | | l
Diameter
Cavity +‘ A0 M
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
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QrSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
SN74CBTLV3126DBQR | SSOP DBQ 16 2500 330.0 12.5 6.4 5.2 2.1 8.0 12.0 Q1
SN74CBTLV3126DGVR | TVSOP | DGV 14 2000 330.0 12.4 6.8 4.0 1.6 8.0 12.0 Q1
SN74CBTLV3126DR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
SN74CBTLV3126PWR | TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
SN74CBTLV3126RGYR | VQFN RGY 14 3000 330.0 12.4 3.75 | 3.75 | 1.15 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS
,/”?/
4
// S
/\g\ /)i\
. 7
- //' "\.\ 7
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74CBTLV3126DBQR SSOP DBQ 16 2500 340.5 338.1 20.6
SN74CBTLV3126DGVR TVSOP DGV 14 2000 367.0 367.0 35.0
SN74CBTLV3126DR SOIC D 14 2500 853.0 449.0 35.0
SN74CBTLV3126PWR TSSOP PW 14 2000 367.0 367.0 35.0
SN74CBTLV3126RGYR VQFN RGY 14 3000 367.0 367.0 35.0
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MECHANICAL DATA

RGY (S—PVQFN—N14) PLASTIC QUAD FLATPACK NO—-LEAD
3,65
‘ 3,35 a
13 | 9
|
14 ‘ 8

B % ] 3,65
\ 3,35
1

Pin 1 Index Area /

Top and Bottom 2 6

A

~

¢ 0,20 Nominal

1,00 Lead Frame
a4 ? Seating Plane

0,00
Seating Height

0,50

) U‘JU r fwo,zo
PUULD

1
THERMIAL PAD
e -y
|
SIZE AND| SHAPE
[@ T " "SHOWN ON SEPRATE SHEET |

"WQLJCH

nnnnn Lus

0,18
o 0,10@]c[A]B]
0,05@|C
Bottom View 4203539-2/1 06/2011

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.

{5‘ TExAs
INSTRUMENTS
www.ti.com



THERMAL PAD MECHANICAL DATA

RGY (S—PVQFN—N14) 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

6
U
"/C7

T 1D
2,05+0,10 +
] 14D 8
13[1 NS ﬂg
< »—2,05%0,10

Bottom View

Exposed Thermal Pad Dimensions

4206353-2/P 03/14

NOTE: All linear dimensions are in millimeters
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LAND PATTERN DATA

RGY (S—PVQFN—N14)

PLASTIC QUAD FLATPACK NO—-LEAD

Example Stencil Design

0.125mm Stencil Thickness
(Note E)

Example Board Layout
em—— 425

4,30

JUDUU

U]

(G
lﬁ
=
=
o

oo || =] |0z

!
]
] N
.I N

i Non Solder Mask ‘\\

Defined Pad
Example

Solder Mask Opening
(Note F)

e —a

Example
Pad Geometry
/ (Note C)

—Y so-l-.- * —1

I

8x0,50 _._l_l.__ ——-I |—<— 0,23 x 14 PL.

647 solder coverage by printed

\\

]

i

0,80 x 14 PL.

area on center thermal pad

Example Via Layout Design
may vary depending on constraints
(Note D, F)

N 1,00

N

} —1,68

\

0,07 /

\ All Around y,

4208122-2/P 03/14

NOTES: A

oow

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.

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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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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POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



MECHANICAL DATA

D (R—PDSO—G14)

PLASTIC SMALL QUTLINE

0.344 (8,75)
‘ 0.337 (8,55)
@
14 W 8
0.244 (6,20)
0.228 (5,80)
i < - - T 0157 (4,00)
\ 0.150 (3,80) A
| |
sl R s R
1 7
Pin 1 0.020 (0,51)
Index Area 0.050 (1,27) m
[-6-]0.010 (0,25) @]
/ \ A\ \
v R v \ J \ ; / k
0.010 ( \ e
— 0.069 (1,75) Max 0.004 (0.10) 004
0010 (0.25) / ﬁ
0.005 (0,15)1 )/
/ | \
. 1 ‘ //\ | []0.004 (0,10)
Gauge Plane - !
%D — x Seating Plane
0.010 (0,25) 0-8" N L7
~_| . __—
0.050 (1,27)
0.016 (0,40)
4040047-5/M  06/11

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash.
Reference JEDEC MS—012 variation AB.

.

Body length does not include mold flash, protrusions, or gate burrs.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.

w3 TExas
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LAND PATTERN DATA

D (R—PDSO—G14)

PLASTIC SMALL OUTLINE

Sten(cil Openings

ExampItENIz(tJ;Jrg)Layout Note D
——  ~—12x1,27 —= =—14x0,55
‘ ‘ ‘ — 12427
AN NEEN 14%1 50 AN
uuguuy * oottt r
5,40 5,40
TN,
monnnon \ NAn A AAn \
\uauudn U0ttt otd
\“//
Example

Non Soldermask Defined Pad

Example
Pad Geometry
(See Note C)

.'/ \ Example
.‘ * / Solder Mask Opening
' ' (See Note E)
\ =007 /
\ All Around /

\. /

\\ /,
. -
N~ - —
4211283-3/E 08/12
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. 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 other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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MECHANICAL DATA

PW (R—PDSO—G14)

PLASTIC SMALL OUTLINE

omg o -
— 075
4§ 0,50
| | = |
vy L i Seating Plane # J_\ /_L
0,15 N
L 1,20 MAX 00E O,WO

4040064-3/G 02/

NOTES: A
B.

E.

Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0,15 each side.

Body width does not include interlead flash.

Falls within JEDEC MO-183

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0,25 each side.
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LAND PATTERN DATA

PW (R—PDSO-G14) PLASTIC SMALL OUTLINE

Stencil Openings
(Note D)

Example Board Layout
(Note C)

|<—1 2x0,65

By s

5,60

(hnanng

/
/
/
j

e =— 140,30
; ——| [=—12x0,65

A
Jouutt

_—l
1
5,60

ittt

Example

Non Soldermask Defined Pad Example
Pad Geometry
"/// (See Note C)
/

Example
Solder Mask Opening
(See Note E)

‘ —f~—10,07 /

4211284-2/G 08/15

All linear dimensions are in millimeters.

Customers should

NOTES: A
B. This drawing is subject to change without notice.
C. Publication IPC—7351 is recommended for dlternate 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.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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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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