Product  “\ww Order Technical 2 Tools & Support &

Folder o o Now Documents #'N\ Software Community
/ Eﬁ?ﬁUMENTS SN74LVC1G08
ZHCSJR2Z —APRIL 1999—-REVISED MAY 2019
SN74LVC1GO08 H AN IE5 ]
1 ke 3 UiHH
o EMEA 0.5mm [AEERIHE/N Y 0.64mm? IR, ARSI S 1A E 1.65V £ 5.5V
H%E (DPW) Vee HLUE FIE4T.

o ¥ BV Ve BIT
o HINHJERL 5.5V
o SCERIAITNEHRE] Ve

SN74LVC1G08 #314 AIE 2 E$0 AT 41 2K BR ek
Y=AeBorY=A+B,

« HJEN 33V, tyg BAMEN 3.6ns CMOS st 2A w3k zh, AR5 Voe TAEVEH
o [RINKE, loc HANMEA 10pA N AR B S TR FE R

O 33V, KAy £24mA SN74LVC1G08 RFH LM, AEsER N

C o SRR . U ITBGA R RS B 0.6mm B DV L.

o HBiMEREELE 100mA,
¥4 JESD 78 11 MG

« ESD Ry HREET JESD 22 HiuEk
— 2000V A\AATHHBLEY (A114-A)

— 200V HLAHHEAY (AL115-A) BEERO
— 1000V 75 L A1 (C101) i % E2EN )
SOT-23 (5) 2.9mm x 1.6mm
2 ﬁﬁﬁ SC70 (5) 2.0mm x 1.25mm
e ATCA %&ﬁ% SN74LVC1G08 X2SON (4) 0.8mm x 0.8mm
o FEMRFAEWE (ANC) SON (6) 1.45mm x 1.0mm
SON (6) 1.0mm x 1.0mm

S A EEEE . —
. RN ) ﬁﬁ?m@ﬁﬁﬁﬁfﬁaﬁg, V2 B AR R T T 07

«  CPAP IFIRHL

. MR A— |

o DLP 3D WLEHISE . BCHEmAg. JeoF g Rt it B | )7 Y
S

. BT

« A PC

o DUHAIERS: I O AR R

o FREURM

o G XS AR (HVAC)

o EEHEAEME (NAS)

o RS EE AN EYEEE B (PSU)

o BAFE X T4 H (SDR)

o HIML: EIEEA (HDTV). LCD HLARAIE 7 AL
o MILEE RS

o RAEURAFECR. BHHL. . BASHA LAN R
o X W& TR BT AR

AR BTN TERS I, SREVH 6 T 7= eh SORAR IS S, B S MEEE . A RIE M B 7 S SCRAR M e (5 8, 5 U1 ) wwwti.com, JERIBIRZAR . T AMRAUER PR Aok
PR R, FESEBRTEZ AT, 5550 B BOB A I 55 SCRAR o
English Data Sheet: SCES217


http://www-s.ti.com/sc/techlit/SCES217.pdf
http://www.ti.com.cn/product/cn/sn74lvc1g08?qgpn=sn74lvc1g08
http://www.ti.com.cn/product/cn/SN74LVC1G08?dcmp=dsproject&hqs=pf
http://www.ti.com.cn/product/cn/SN74LVC1G08?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.ti.com.cn/product/cn/SN74LVC1G08?dcmp=dsproject&hqs=td&#doctype2
http://www.ti.com.cn/product/cn/SN74LVC1G08?dcmp=dsproject&hqs=sw&#desKit
http://www.ti.com.cn/product/cn/SN74LVC1G08?dcmp=dsproject&hqs=support&#community

I3 TEXAS
INSTRUMENTS
SN74LVC1GO08
ZHCSJR2Z —APRIL 1999—REVISED MAY 2019 www.ti.com.cn
L R e 1 8 Detailed DeSCription .........ccceoeevvvevererieeeeeeeveeenans 10
2 8.1 OVEIVIEW ...t 10
3 8.2 Functional Block Diagram ..........cccccoevvvevenvnnenenn. 10
4 8.3 Feature DescCription..........cccccvveviiiiicnicniecieeseee 10
5 Pin Configuration and FUNCtions ...........c...c........ 3 8.4 Device FUNCHONAI MOES ... vvessvvvess v 10
6 SPeCificationS.......cccoeviiiiiiii 4 9 Application and Implementation ..................... 11
6.1 Absolute Maximum RAtNGS «......rrrrvvoreeoereeereeeeeeeee 4 9.1 Application Information...........c.cccooveenieniicnieencnnns 11
6.2 ESD Ratings 4 9.2 Typical Application .........ccoccveeiiieiiiiieiee e 11
6.3 Recommended Operating Conditions ..................... 5 10 Power Supply Recommendations ..................... 12
6.4 Thermal Information........... S 5 11 L’c'lyOUt ................................................................... 12
6.5 Electrical Characteristics .6 11.1 Layout Guidelines ............cccocoovirininiiiiicie, 12
6.6 Switching Characteristics, C| = 15 pF ......c..ccccouunee. 6 11.2 Layout EXample ..., 12
6.7 Switching Characteristics, 1.8 Vand 2.5V .............. 6 12 BHHFFISCRESERE oo, 13
6.8 Switching Characteristics, 3.3V and 5V ................. 7 12,1 B oo 13
6.9 Operating Characteristics.............c.cocoevevveeeverennnns 7 12,2 EFHIOREE S 13
6.10 Typical CharacteristiCS.........cevveververiererieieseeieens 7 12.3  GlOSSANY ..c.ocveiiiiiiiicce 13
7 Parameter Measurement Information .................. 8 13 BB HEERATITMEE e 13
4 BT iR
Changes from Revision Y (April 2014) to Revision Z Page
e Added T;(max) spec to Absolute Maximum RatiNGS tADIE ..........coiiiiiiiii e 4
* Moved T spec from Handling Ratings table to Absolute Maximum Ratings table. ..., 4
¢ Renamed Handling Ratings table to ESD Ratings table ............cooo e 4
Changes from Revision X (March 2014) to Revision Y Page
e Updated Handling RatiNGS tADIE. .........iiiiiiiie ettt e e b e e s ab e e e sa e e e sbb e e e e st e e e nnneeessnee s 4
e Added Thermal INfOrmation TADIE. ..........cceoiiiiiiiii e e e 5
LI Yo (o [=To B Y/ o Tor= O g T o Tt =] 1S3 (o= ER RPN 7
e Added Detailed DESCHPLION SECHOMN. ....cciuiiiiiiieiiiee ittt e st bt e aabe e e sa bt e e ab bt e e bt e e e sab e e et bt e e bte e e sbbeeebbeeenneesnnneas 10
¢ Added Application and IMpIEMENTAtION SECHION. .........uiiiiiiiiiie e e e et e e e e e bb b e e e s aebe e e e e e aneneeas 11
e Added Power Supply RECOMMENALIONS SECHOMN. ......eiiiiiiiiiiiee ittt sr e e s e e s e e s e e s e e nenes 12
LI Vo [0 [=To B = Yo 10 =T ox 1o PRSP PP UPPRPPROTPN 12
Changes from Revision W (July 2013) to Revision X Page
L 7 == ST
o ORI EIN T SRFE R AR
* Moved Tgg to Handling Ratings tabIe. ...........c.ciiiiiii 4
Changes from Revision V (November 2012) to Revision W Page
¢ Added parameter values for —40 t0 125°C tEMPErature FAtINGS. .......eeoitrieiiurie et see et e sttt et e st esbe e e b e e see e e e 6

2 Copyright © 1999-2019, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/sn74lvc1g08?qgpn=sn74lvc1g08
http://www.ti.com.cn

13 TEXAS

INSTRUMENTS
SN74LVC1G08
www.ti.com.cn ZHCSJR2Z —APRIL 1999—-REVISED MAY 2019
5 Pin Configuration and Functions
DBV PACKAGE DCK PACKAGE DRL PACKAGE DSF PACKAGE
(TOP VIEW) (TOP VIEW) (TOP VIEW) (TOP VIEW)
A [e]| V
A 1 5 Voo A [Tt 5:DVCC Al]1 5:|VCC cc
T B0l 2 B NC
B 2
GND |[3 73| %
B [[ 9 GND[] 3 4y
GND []]3 4alT]Y
GND [I: 3 4 :Ij Y DPW PACKAGE YZP PACKAGE DRY PACKAGE
(TOP VIEW) (BOTTOM VIEW) (TOP VIEW)
2 4]
B|oz B NC
AlJo1s0 VCC GND v

NC — No internal connection
See mechanical drawings for dimensions.

Pin Functions

PIN
NAME IIDDBRVL,‘ 3%::(;' DRY, DSF DPW DESCRIPTION
A 1 1 2 Input
B 2 2 1 Input
GND 3 3 3 Ground
Y 4 4 4 Output
Vee 5 6 5 Power pin
NC 5 Not connected

Copyright © 1999-2019, 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 6.5 \Y
\V Input voltage range® -0.5 6.5 v
Vo Voltage range applied to any output in the high-impedance or power-off state ? -0.5 6.5 \%
Vo Voltage range applied to any output in the high or low state®® -05 Ve +05 Y
Ik Input clamp current V, <0 -50 mA
lok Qutput clamp current Vo <0 -50 mA
lo Continuous output current +50 mA
Continuous current through V¢ or GND +100 mA
Tj(max) Junction temperature 150 °C
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) The input and output negative-voltage ratings may be exceeded if the input and output current ratings are observed.

(3) The value of V¢ is provided in the Recommended Operating Conditions table.

6.2 ESD Ratings

MIN MAX UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all
o pins @ 0 2000
VEsp) | Electrostatic discharge - S \%
Charged device model (ZCDM), per JEDEC specification 0 1000
JESD22-C101, all pins®@

(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.

4 Copyright © 1999-2019, Texas Instruments Incorporated
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6.3 Recommended Operating Conditions®

MIN MAX | UNIT
Vee Supply voltage Operating 1.65 5.5 v
Data retention only 15
Vec =1.65Vto 1.95V 0.65 x Ve
\ High-level input voltage Vec =23VI0 27V L7 Y
Vec=3V1to36V 2
Vec=45Vto55V 0.7 x Ve
Vec =1.65Vto 1.95V 0.35 x Ve
Vi Low-level input voltage Vec =23VI0 27V 07 Y
Vec=3V1to36V 0.8
Vec=45Vto55V 0.3 x Ve
\ Input voltage 0 5.5 \%
Vo Output voltage Vee \%
Vec =165V -4
Vec =23V -8
loH High-level output current Vee =3V -16 mA
-24
Vec =45V -32
Vec =165V 4
Vec =23V 8
loL Low-level output current 16 mA
Vee =3V
24
Vec =45V 32
Vec=18V+0.15V,25V+02V 20
At/AV Input transition rise or fall rate Ve =33V+03V 10| ns/V
Vec=5V+05V 5
Ta Operating free-air temperature -40 125 °C
(1) Allunused inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
6.4 Thermal Information
SN74LVC1G08
THERMAL METRIC® DBV DCK DRL DRY YZP DPW UNIT
5 PINS 5 PINS 5 PINS 6 PINS 5 PINS 4 PINS
Rosa Junction-to-ambient thermal resistance 207.6 283.1 242.9 438.8 130 340 °CIW
Rosctop Junction-to-case (top) thermal resistance 145.2 92.3 775 276.8 54 215 °C/W
Ross Junction-to-board thermal resistance 53.5 60.9 775 271.7 51 294 °CIW
Wit Junction-to-top characterization parameter 375 1.7 9.6 83.8 1 41 °CIW
VB Junction-to-board characterization parameter 53.1 60.1 77.3 2714 50 294 °C/IW
Roichot Junction-to-case (bottom) thermal resistance - - - - - 250 °CIW

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

report

Copyright © 1999-2019, Texas Instruments Incorporated
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6.5 Electrical Characteristics
over recommended operating free-air temperature range (unless otherwise noted)

—40°C to 125°C
—40°C to 85°C
PARAMETER TEST CONDITIONS Ve RECOMMENDED UNIT
MIN  TYP®  MAX MIN TYP MAX
lo = —100 pA 1.65Vt055V Vee - 0.1 Vee —0.15
lon = —4 MA 1.65V 1.2 1.2
lon = -8 MA 23V 1.9 1.9
Vor |OH 16 mA 2.4 24 '
== m, . X
o 3v
lon = —24 MA 2.3 2.3
lon = —32 MA 45V 3.8 3.8
loL = 100 pA 1.65Vt055V 0.1 0.1
loL = 4 MA 1.65V 0.45 0.45
loL = 8 MA 23V 0.3 0.3
VoL v
loL = 16 MA 0.4 0.4
3V
loL = 24 MA 0.55 0.55
loL = 32 mA 45V 0.55 0.55
AorB _
I inputs V,=5.5V or GND 0to55V +5 +5|  pA
Tt ViorVo=55V 0 +10 10| pA
lec V,=5.5V or GND, lo=0 1.65Vto55V 10 10| pA
One input at Vec — 0.6 V,
Alec Other inputs at V¢ ¢ or GND 3Vt 55Vv 500 5001 wA
o V| = Ve or GND 33V 4 4 pF
(1) All typical values are at Ve = 3.3V, Tp = 25°C.
6.6 Switching Characteristics, C, = 15 pF
over recommended operating free-air temperature range (unless otherwise noted) (see Figure 3)
—40°C to 85°C
FROM TO VCC =18V VCC =25V Vcc =33V VCC =5V
FaWali S (INPUT) (OUTPUT) +0.15 V £02V £03V £05V AT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
tod AorB Y 15 7.2 0.7 4.4 0.8 3.6 0.8 34| ns
6.7 Switching Characteristics, 1.8 V and 2.5 V®
over recommended operating free-air temperature range, (unless otherwise noted) (see Figure 4)
—40°C to 125°C —40°C to 125°C
—40°C to 85°C —40°C to 85°C
RECOMMENDED RECOMMENDED
PARAMETER FROM To UNIT
(INPUT) (OUTPUT) Vec =18V Vec =18V Vec =25V Vec =25V
+0.15V +0.15V +0.2V +0.2V
MIN MAX MIN MAX MIN MAX MIN MAX
tod AorB Y 2.4 8 2.4 10 11 5.5 11 7 ns

(1) On products compliant to MIL-PRF-38535, this parameter is not production tested.
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6.8 Switching Characteristics, 3.3V and 5 V®
over recommended operating free-air temperature range, C, = 30 pF or 50 pF (unless otherwise noted) (see Figure 4)

—40°C to 125°C —40°C to 125°C
—40°C to 85°C —40°C to 85°C
RECOMMENDED RECOMMENDED
PARAMETER FROM To UNIT
(INPUT) (OUTPUT) Vee =33V Vec =33V Vec =5V Vec =5V
+0.3V +0.3V +0.5V +0.5V
MIN MAX MIN MAX MIN MAX MIN MAX
tog AorB Y 1 4.5 1 6 1 4 1 5 ns
(1) On products compliant to MIL-PRF-38535, this parameter is not production tested.
6.9 Operating Characteristics
Tp=25°C
Vec =18V Vec =25V Veec =33V | Vec =5V
PARAMETER &1 == cC == = UNIT
CONDITIONS TYP TYP TYP TYP
Cpd Power dissipation capacitance f=10 MHz 21 24 26 31 pF
6.10 Typical Characteristics
6 8
— TPD
7
5
/ 6
4 / \
5
a 3 o 4 \
o - o
= = 3 N
2 I
2
1
1
— TPD
0 0
-100 -50 0 50 100 150 0 1 2 3 4 5 6
Temperature - C Vce -V
Figure 1. TPD Across Temperature at 3.3V Vcc Figure 2. TPD Across Vcc at 25°C
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7 Parameter Measurement Information

O VLOAD
From Output © Open TEST S1
Under Test
c GND ot Open
L
(see Note A) R, torlton Viow
I tPHZ/tPZH GND
LOAD CIRCUIT
INPUTS
Vec v 0t Vu | Vi c. R, v,
1.8V=015V Vee <2 ns V../2 2%V, 15 pF 1 MQ 0.15V
25V=+02V Vee <2 ns V../2 2%V, 15 pF 1 MQ 0.15V
33V=03V 3V <2.5ns 15V 6V 15 pF 1 MQ 0.3V
5V+05V Ve <2.5ns V../2 2%V, 15 pF 1 MQ 0.3V
-t ——»
| |
| | Vv,
| |
Input XVM XVM Data |nput XVM XVM
ov ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
Vv, \Y/
v Output :
Input X ! XVM Control Vi Vi
| : ov : : ov
| .
tpLH _|<_>i :<_>i_tpﬂ|_ tFZL_>: :4_ _>: :4_ tPLZ
' Output [ Lo
Vioaol2
Outout | Waveform 1 I\ y [ o
utpu | S1at Vi | u AV
(see Note B) | T Vo
| : [
tFZH_’I :4_ _»l |<_ tPHZ
|
Output | et — — — — — —_ Vv
Output Waveform 2 Y Vou =V, o
P S1at GND " oV
(see Note B) -
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING
NOTES: C, includes probe and jig capacitance.

. 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.
. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, = 50 Q.

. t., and t,,, are the same as t,..
t-,, and t.,, are the same as t,,.
.ty @and t, are the same as t..

A.
B
C
D. The outputs are measured one at a time, with one transition per measurement.
E
F.
G
H

. All parameters and waveforms are not applicable to all devices.

Figure 3. Load Circuit and Voltage Waveforms
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Parameter Measurement Information (continued)

O VLOAD
$1

From Output © Open TEST S1
Under Testc GND tonlton Open
L
(see Note A) R._ tFLZItFZL VLOAD
I tPHZ/tPZH GND
LOAD CIRCUIT
INPUTS
Veo v n Vu | View c. R, 2

1.8V=+0.15V Ve <2 ns V../2 2%V, 30 pF 1kQ 0.15V

25Vv=+02V Vee <2 ns V../2 2%V, 30 pF 500 Q 0.15V

33VvV=+03V 3V <2.5ns 15V 6V 50 pF 500 Q 0.3V

5V+05V Vee <2.5ns V../2 2%V, 50 pF 500 Q 0.3V

| |
| | Vv,
| |
|I1PUt XVM XVM Data |nput XVM XVM
ov oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
Vv, \'/
v Output :
Input X " XVM Control Vv, V,
| : ov | : ov
| | .
o _I<_>i :<_>i_tpm tPZL_>: :4_ _>: :4_ oz
' Output [ Lo
Vioaol2
Outout | Waveform 1 L\ y [ o
utpu | S1atV,,, : " i AMERTA
(see Note B)
Output
Waveform 2
Output S1at GND
(see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING
NOTES: C, includes probe and jig capacitance.

A
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. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, = 50 Q.
D. The outputs are measured one at a time, with one transition per measurement.

E. t., and t,,, are the same as t,..
F. t., and t,,, are the same as t,,.
G. t,,, and t,, are the same as t,,..
H. All parameters and waveforms are not applicable to all devices.

Figure 4. Load Circuit and Voltage Waveforms
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8 Detailed Description

8.1 Overview

The SN74LVC1GO08 device contains one 2-input positive AND gate device and performs the Boolean function
Y=A+BorY=A+B. This device is fully specified for partial-power-down applications using loff. The loff circuitry
disables the outputs, preventing damaging current backflow through the device when it is powered down.

The DPW package technology is a major breakthrough in IC packaging. Its tiny 0.64 mm square footprint saves
significant board space over other package options while still retaining the traditional manufacturing friendly lead
pitch of 0.5 mm.

8.2 Functional Block Diagram
A Y
B —— ]

» Wide operating voltage range.
— Operates from 1.65 V to 5.5 V.
* Allows down voltage translation.
* Inputs accept voltages to 5.5 V.
» | feature allows voltages on the inputs and outputs when V¢ is 0 V.

8.3 Feature Description

8.4 Device Functional Modes

Table 1. Function Table

INPUTS OUTPUT
A B Y
H H H
L X L
X L L

10 Copyright © 1999-2019, Texas Instruments Incorporated
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9 Application and Implementation

9.1 Application Information

The SN74LVC1G08 is a high drive CMOS device that can be used for implementing AND logic with a high output
drive, such as an LED application. It can produce 24 mA of drive current at 3.3 V making it Ideal for driving
multiple outputs and good for high speed applications up to 100 MHz. The inputs are 5.5 V tolerant allowing it to
translate down to V¢c.

9.2 Typical Application

AND Logic Function Basic LED Driver
VvCC VCC
A- uC or Logic A- uC or Logic /
Y- uC or Logic
LVC1G08 LVC1G08
B- uC or Logic B- uC or Logic

9.2.1 Design Requirements

This device uses CMOS technology and has balanced output drive. Care should be taken to avoid bus
contention because it can drive currents that would exceed maximum limits. The high drive will also create fast
edges into light loads so routing and load conditions should be considered to prevent ringing.

9.2.2 Detailed Design Procedure

1. Recommended Input Conditions
— Rise time and fall time specs. See (At/AV) in the Recommended Operating Conditions table.
— Specified high and low levels. See (V|4 and V,,) in the Recommended Operating Conditions table.
— Inputs are overvoltage tolerant allowing them to go as high as (V, max) in the Recommended Operating
Conditions table at any valid V¢c.
2. Recommend Output Conditions

— Load currents should not exceed (Io max) per output and should not exceed total current (continuous
current through Vcc or GND) for the part. These limits are located in the Absolute Maximum Ratings
table.

— Outputs should not be pulled above Vc.

Copyright © 1999-2019, Texas Instruments Incorporated 11
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Typical Application (continued)
9.2.3 Application Curves

10

— lcc 1.8V
—— lcc 2.5V /
8

lcc 3.3V

— lcc 5V /
6

<
1S
' 4
8 / %
2
/
e
0 L
-2
-20 0 20 40 60 80

Frequency - MHz
Figure 5. Icc vs Frequency

10 Power Supply Recommendations

The power supply can be any voltage between the min and max supply voltage rating located in the
Recommended Operating Conditions table.

Each Vcc pin should have a good bypass capacitor to prevent power disturbance. For devices with a single
supply, a 0.1-uF capacitor is recommended and if there are multiple Vcc pins then 0.01-pF or 0.022-pF capacitor
is recommended for each power pin. It is ok to parallel multiple bypass capacitors to reject different frequencies
of noise. 0.1-uF and 1-pF capacitors are commonly used in parallel. The bypass capacitor should be installed as
close to the power pin as possible for best results.

11 Layout

11.1 Layout Guidelines

When using multiple bit logic devices inputs should not ever float. In many cases, functions or parts of functions
of digital logic devices are unused; for example, when only two inputs of a triple-input AND gate are used or only
3 of the 4 buffer gates are used. Such input pins should not be left unconnected because the undefined voltages
at the outside connections result in undefined operational states. Specified below are the rules that must be
observed under all circumstances. All unused inputs of digital logic devices must be connected to a high or low
bias to prevent them from floating. The logic level that should be applied to any particular unused input depends
on the function of the device. Generally they will be tied to Gnd or Vcc whichever make more sense or is more
convenient.

11.2 Layout Example

Vee T Input ——
Unused Input Output Unused Input Output

Input

12 JRAL © 1999-2019, Texas Instruments Incorporated
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SLYZ022 — TI Glossary.
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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 ® (415)
(6)

SN74LVC1G08DBVR ACTIVE SOT-23 DBV 3000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 (Co85, CO8F, C08J, Samples
CO08K, CO8R, C . =
08T)

(C08P, C08S)
SN74LVC1G08DBVRE4 ACTIVE SOT-23 DBV 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 C08 Samples
CO8P - =
SN74LVC1G08DBVRG4 ACTIVE SOT-23 DBV 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM C08
CO8P . =
SN74LVC1G08DBVT ACTIVE SOT-23 DBV 250 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 (C085, CO8F, C08J,
CO8K, CO8R) - =
(CO8H, C08P, C08S)
SN74LVC1G08DBVTE4 ACTIVE SOT-23 DBV 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 C08
cospP e
SN74LVC1G08DCK3 ACTIVE SC70 DCK 3000 ROHS & SNBI Level-1-260C-UNLIM -40 to 125 (CEF, CEZ) Samples
Non-Green - =
SN74LVC1G08DCKR ACTIVE SC70 DCK 3000 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 (CES5, CEF, CEJ, CE Samples
K, CER, CET) = =
(CEH, CEP, CES)
SN74LVC1G08DCKRE4 ACTIVE SC70 DCK 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 CE5 Samnles
CES S
SN74LVC1G08DCKRG4 ACTIVE SC70 DCK 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 CE5 Samples
CES e
SN74LVC1G08DCKT ACTIVE SC70 DCK 250 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 (CE5, CEF, CEJ, CE
K, CER, CET) e
(CEH, CEP, CES)
SN74LVC1G08DCKTE4 ACTIVE SC70 DCK 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 CE5 Samples
CES . -
SN74LVC1G08DCKTG4 ACTIVE SC70 DCK 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 CE5 Samples
CES . .
SN74LVC1G08DPWR ACTIVE X2SON DPW 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 M4
SN74LVC1G08DRLR ACTIVE SOT-5X3 DRL 4000 RoOHS & Green NIPDAU | NIPDAUAG  Level-1-260C-UNLIM -40 to 125 (CE7, CER)
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
6)

SN74LVC1G08DRLRG4 ACTIVE SOT-5X3 DRL 5 4000 ROHS & Green NIPDAUAG Level-1-260C-UNLIM -40to 125 (CE7, CER) Samples
SN74LVC1GO08DRY2 ACTIVE SON DRY 6 5000 RoOHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 125 CE Samples
SN74LVC1GO08DRYR ACTIVE SON DRY 6 5000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 CE
SN74LVC1G08DSF2 ACTIVE SON DSF 6 5000 RoOHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 125 CE Samples
SN74LVC1GO08DSFR ACTIVE SON DSF 6 5000 RoHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 125 CE Samples
SN74LVC1G08YZPR ACTIVE DSBGA YZP 5 3000 ROHS & Green SNAGCU Level-1-260C-UNLIM -40 to 85 (CE, CE7) 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: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

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

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

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© 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.

Addendum-Page 2
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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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
5 T [ KO [+—P1—»
go W
lReeI | | l
Diameter Cavity # 20 ‘*
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O O O OO0 O O O QfSprocket Holes
I
Q1 : Q2
Q3 i Qé User Direction of Feed
T
Pocket\(l)lgdrants
*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)
SN74LVC1G08DBVR | SOT-23 | DBV 5 3000 178.0 9.0 3.3 3.2 14 4.0 8.0 Q3
SN74LVC1G08DBVR | SOT-23 | DBV 5 3000 178.0 9.2 33 | 323 ] 155 | 4.0 8.0 Q3
SN74LVC1G08DBVRG4 | SOT-23 DBV 5 3000 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
SN74LVC1G08DBVT SOT-23 DBV 5 250 180.0 8.4 3.23 | 317 | 1.37 4.0 8.0 Q3
SN74LVC1G08DBVT SOT-23 DBV 5 250 178.0 9.2 3.3 3.23 | 155 4.0 8.0 Q3
SN74LVC1G08DBVT | SOT-23 | DBV 5 250 178.0 9.0 3.3 3.2 14 4.0 8.0 Q3
SN74LVC1G08DBVT SOT-23 DBV 5 250 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
SN74LVC1G08DCKR SC70 DCK 5 3000 178.0 9.2 2.4 2.4 1.22 4.0 8.0 Q3
SN74LVC1G08DCKR SC70 DCK 5 3000 180.0 8.4 247 | 23 125 | 4.0 8.0 Q3
SN74LVC1G08DCKR SC70 DCK 5 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
SN74LVC1G08DCKRG4 | SC70 DCK 5 3000 178.0 9.2 2.4 2.4 122 | 4.0 8.0 Q3
SN74LVC1G08DCKT SC70 DCK 5 250 180.0 8.4 2.47 2.3 1.25 4.0 8.0 Q3
SN74LVC1G08DCKT SC70 DCK 5 250 178.0 9.0 2.4 2.5 1.2 4.0 8.0 Q3
SN74LVC1G08DCKT SC70 DCK 5 250 178.0 9.2 2.4 2.4 122 | 4.0 8.0 Q3
SN74LVC1G08DCKTG4 | SC70 DCK 5 250 178.0 9.2 2.4 2.4 122 | 4.0 8.0 Q3
SN74LVC1G08DPWR | X2SON DPW 5 3000 178.0 8.4 091 | 0.91 0.5 2.0 8.0 Q3
SN74LVC1G08DRLR |SOT-5X3| DRL 5 4000 180.0 8.4 198 | 1.78 | 0.69 | 4.0 8.0 Q3
SN74LVC1GO08DRY?2 SON DRY 6 5000 180.0 8.4 1.65 12 0.7 4.0 8.0 Q3

Pack Materials-Page 1
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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)
SN74LVC1G08DRY?2 SON DRY 6 5000 180.0 9.5 1.6 1.15 | 0.75 4.0 8.0 Q3
SN74LVC1G08DRYR SON DRY 6 5000 180.0 9.5 1.15 1.6 0.75 4.0 8.0 Q1
SN74LVC1G08DSF2 SON DSF 6 5000 180.0 9.5 1.16 | 1.16 0.5 4.0 8.0 Q3
SN74LVC1G08DSF2 SON DSF 6 5000 180.0 8.4 1.16 | 1.16 | 0.63 4.0 8.0 Q3
SN74LVC1GO08DSFR SON DSF 6 5000 180.0 8.4 1.16 | 1.16 0.5 4.0 8.0 Q2
SN74LVC1G08YZPR DSBGA YZP 5 3000 180.0 8.4 1.02 | 1.52 | 0.63 4.0 8.0 Q1
TAPE AND REEL BOX DIMENSIONS
,//T/
4
///
,~<:/ \:}\
e 7
\\“y// T \{//
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LVC1G08DBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
SN74LVC1G08DBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
SN74LVC1G08DBVRG4 SOT-23 DBV 5 3000 180.0 180.0 18.0
SN74LVC1G08DBVT SOT-23 DBV 5 250 202.0 201.0 28.0
SN74LVC1G08DBVT SOT-23 DBV 5 250 180.0 180.0 18.0
SN74LVC1G08DBVT SOT-23 DBV 5 250 180.0 180.0 18.0
SN74LVC1G08DBVT SOT-23 DBV 5 250 180.0 180.0 18.0
SN74LVC1G08DCKR SC70 DCK 5 3000 180.0 180.0 18.0
SN74LVC1G08DCKR SC70 DCK 5 3000 202.0 201.0 28.0
SN74LVC1G08DCKR SC70 DCK 5 3000 180.0 180.0 18.0
SN74LVC1G08DCKRG4 SC70 DCK 5 3000 180.0 180.0 18.0

Pack Materials-Page 2
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LVC1G08DCKT SC70 DCK 5 250 202.0 201.0 28.0
SN74LVC1GO08DCKT SC70 DCK 5 250 180.0 180.0 18.0
SN74LVC1G08DCKT SC70 DCK 5 250 180.0 180.0 18.0
SN74LVC1G08DCKTG4 SC70 DCK 5 250 180.0 180.0 18.0
SN74LVC1G08DPWR X2SON DPW 5 3000 205.0 200.0 33.0
SN74LVC1GO08DRLR SOT-5X3 DRL 5 4000 202.0 201.0 28.0
SN74LVC1GO08DRY?2 SON DRY 6 5000 202.0 201.0 28.0
SN74LVC1G08DRY2 SON DRY 6 5000 184.0 184.0 19.0
SN74LVC1G08DRYR SON DRY 6 5000 184.0 184.0 19.0
SN74LVC1G08DSF2 SON DSF 6 5000 184.0 184.0 19.0
SN74LVC1G08DSF2 SON DSF 6 5000 202.0 201.0 28.0
SN74LVC1G08DSFR SON DSF 6 5000 210.0 185.0 35.0
SN74LVC1G08YZPR DSBGA YZP 5 3000 182.0 182.0 20.0
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MECHANICAL DATA

DCK (R-PDSO-G5)

PLASTIC SMALL—OUTLINE PACKAGE

15
' 1,85 >
5 4 |
H H f
| 4
| [ 140
11
Pin 1 7
Index Area

Gauge Plane
Seating Plane

v -
(N Inini N S
0,80 \ I
L ;ﬁ Seating Plane = =
0.10
0,00
4093553-3/G  01/2007
NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.
D. Falls within JEDEC MO-203 variation AA.

Q" TExAS
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LAND PATTERN DATA

DCK (R—PDSO—G5)

PLASTIC SMALL OUTLINE

Example Board Layout

T
B“\D

‘kZXO 65

/

RN
/ NN

/S})\der Mask Opening

I P/Z]d Geometry

Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).

6><O,55»‘ =

Hi-B-
He0- -

‘k 2x0,65

~— 2x1,30 —

\ |
\ ﬁ 0,05 /
\ 0,50
v
~
4210356-2/C 07/
NOTES: All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC=7351 is recommended for alternate designs.

metal load solder paste.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations.

Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.

Customers should
Example stencil design based on a 50% volumetric

Refer to IPC-7525 for other stencil recommendations.
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GENERIC PACKAGE VIEW
DRY 6 USON - 0.6 mm max heig_ht

PLASTIC SMALL OUTLINE - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4207181/G
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PACKAGE OUTLINE
DRYOOO6A USON - 0.6 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREAJ:f

0.6 MAX

SEATING PLANE

[ e

006 [~ ]oos[c]
= 3x[ 0.6 |~
‘ S\((LMM r——( )
| | 0.05) TYP
Rl
e L)
|
T SYMM
pemi
R
| g2

0.4
0.3 & 0.18 |C|A|B
PIN1ID 0.050 |C

(OPTIONAL) 035
0.25

-‘ r (0.127) TYP

D
0
D

4222894/A 01/2018

NOTES:

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

per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT

DRYOOO6A USON - 0.6 mm max height
PLASTIC SMALL OUTLINE - NO LEAD
SYMM
¢
(0.35) —= - ‘ TAAAA»TA—5X(Q3)
|
| ‘
|
6X (0.2) — \
i SYMM
|
4X (0.5)
- D !
(R0.05) TYP
LAND PATTERN EXAMPLE
1:1 RATIO WITH PKG SOLDER PADS
EXPOSED METAL SHOWN
SCALE:40X
0.05 MAX 0.05 MIN
ALL AROUND ALL AROUND
EXPOSE A
EXPOSED
METAL METALAA\\T\\*
SOLDER MASK—"" METAL METALUNDER—4/7 \\LASOLDE?MASK
OPENING SOLDER MASK OPENING

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4222894/A 01/2018

NOTES: (continued)

3. For more information, see QFN/SON PCB application report in literature No. SLUA271 (www.ti.com/lit/slua271).
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DRYOOO6A

EXAMPLE STENCIL DESIGN
USON - 0.6 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

msa—W

| 6
6X(0.2) — I |
| |
| | SYMM
i ceNNesE
| |
4% (0.5) | i |
| |
|
- 3 ‘ I 4
(R0.05) TYP ©.6)

SOLDER PASTE EXAMPLE
BASED ON 0.075 - 0.1 mm THICK STENCIL
SCALE:40X

4222894/A 01/2018

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
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PACKAGE OUTLINE
DBVOOO5A V3 SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

-

26 (D ]otfc
1.45
0.90

PIN 1—
INDEX AREA f/ﬁ
k57 —
3.05
2.75
|
4
o5 | ° 1
5X 0-3 |\ S |
0.2() [c|A[B] L @1) —= ~— 2 1yp

0.00

R s i G— :{f 0.08 TYP
g: Tvprr/ L

— 03 1YP SEATING PLANE

4214839/F 06/2021

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. Refernce JEDEC MO-178.

4. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.

INSTRUMENTS
www.ti.com



EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/F 06/2021

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

(RO.05) TYP

4214839/F 06/2021

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
DPW 5 X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4211218-3/D
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PACKAGE OUTLINE
DPWOOO5A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

0.85
0.75

PIN 1 INDEX AREA/?;‘

0.4 MAX T
i — =X — SEATING PLANE

NOTE 3

—= =~ (0.1)

4X (0.05) *‘ (0.324) [—— 8:88 i
1 l T
W? ! / [J 0.25+0.1 i

o 5 — NOTE 3\——
0.48 - + -—t 2X (0.26) ]
SN |
S

1

! | 450245
0.239 T 4% 0145

0.1 |C|A|B
0.288 s 4%
3X 0188 0.05 |C

4223102/C 06/2021

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The size and shape of this feature may vary.
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EXAMPLE BOARD LAYOUT

X2SON - 0.4 mm max height
PLASTIC SMALL OUTLINE - NO LEAD

DPWOO05A

4X (0.42)

0.05 MIN
ALL AROUND
-1 TYP

4X (0.26)
(0.48)

(R0.05) TYP N e \
SOLDER MASK

4X (0.06) OPENING, TYP

(0.21) TYP METAL UNDER
EXPOSED METAL SOLDER MASK
CLEARANCE TYP

LAND PATTERN EXAMPLE
SOLDER MASK DEFINED
SCALE:60X

4223102/C 06/2021

NOTES: (continued)
4. This package is designed to be soldered to a thermal pad on the board. For more information, refer to QFN/SON PCB application note
in literature No. SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
DPWOOO5A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

<444444—4x(042)4444444—‘ — 4X (0.06)

4 L

4X(022) 1
. ax (0.26)4—1
SYMM
N R
SOLDER MASK——
EDGE
I
| |
) | ‘ ]
| |
|
(R0.05) TYP SYMM
¢
(0.78)

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL

EXPOSED PAD 3

92% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:100X

4223102/C 06/2021

NOTES: (continued)

5. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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MECHANICAL DATA

YEA (R—XBGA—N5) DIE-SIZE BALL GRID ARRAY

0,50 | le—
0,95
095 5]
0,85 T El
—>| 0,25
|
1
I c |0 © ;
| 0]
1,45 | |
135 B D
‘ 0,50
7 A @ L0 v
O
|
\ 1 2
PIN A1 INDEX AREA oo
5X QSW
& 0,05 ®[c[A]B]
F0,05@|C
0,35 MAX —
A
0,05]C
050 WX | . [ ]0,05]c]
RS © R @ p———— 5 SEATING PLANE
10

4203167-2/C  04/2002

NOTES:  A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.
C. NanoStar™ package configuration.

D. Package complies to JEDEC MO-211 variation EA.
E

This package is tin-lead (SnPb). Refer to the 5 YZA package (drawing 4204151) for lead—free.

NanoStar is a trademark of Texas Instruments.
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0 PACKAGE OUTLINE
YZP0O005 DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY

E——‘

BALLAL— |

CORNER

05MAX  y
0.19
0.15
| |
-—-— |
o SYMM
1 - — — o
v B D: Max = 1.418 mm, Min =1.358 mm
T\va A E: Max = 0.918 mm, Min =0.858 mm
sxp02

[ [0.01500 [c|A[B]

4219492/A 05/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
YZP0O005 DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY

= (05) TYP =

5X (3 0.23) W P
+ ‘L +
|
|
|

5

(0.5) TYP |

LAND PATTERN EXAMPLE
SCALE:40X

SOLDER MASK 0.05 MAX 0.05 MIN (©0.23)
OPENING P SOLDER MASK
, OPENING

/
N ¢

(@0.23) \
METAL METAL UNDER

SOLDER MASK

NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4219492/A 05/2017

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For more information, see Texas Instruments literature number SNVA009 (www.ti.com/lit/snva009).
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EXAMPLE STENCIL DESIGN
YZP0O005 DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY

= (0.5) TYP T
5X (H0.25) Tﬂ ‘ (R0.05) TYP

SYMM

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:40X

4219492/A 05/2017

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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PACKAGE OUTLINE
SOT - 0.6 mm max height

DRLOOOSA

PLASTIC SMALL OUTLINE

i
(SN

PIN 1

ID AREA

1.7

NOTE 3

0.05
0.00 TYP

018
008

|
| | ., 027
w Xog15

0.1® |C|A|B
0.4
5X0.2 @ 0.05W)

4220753/B 12/2020

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. 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.

4. Reference JEDEC registration MO-293 Variation UAAD-1

i3 TExAas
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EXAMPLE BOARD LAYOUT

DRLOOO5S5A SOT - 0.6 mm max height

PLASTIC SMALL OUTLINE

~5X 060 = sy
! |
'd )
5% (0.3) \
- | J
f |

sl | |
|
(R0.05) TYP —

LAND PATTERN EXAMPLE
SCALE:30X

0.05 MAX
AROUND

SOLDER MASK—/

OPENING

METAL

NON SOLDER MASK
DEFINED
(PREFERRED)

0.05 MIN
AROUND |}

/

\
|
|
|

/
METAL UNDERJ \—SOLDER MASK

SOLDER MASK OPENING

SOLDER MASK
DEFINED

SOLDERMASK DETAILS

4220753/B  12/2020

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.

6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DRLOOO5S5A SOT - 0.6 mm max height

PLASTIC SMALL OUTLINE

|
L

5X (0.67) [—— SYMM
P12 | ¢
5X (0.3) [ | j ‘

! I

|

|

* |
‘ SYMM
R S o

2X (0.5)

L=

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:30X

4220753/B  12/2020

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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DSFOOO6A

PACKAGE OUTLINE
X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA—-

1.05
0.95

0.4 MAX

SYMM
0.05
¢ 0.00
|
3 I
_— - —] ‘ 4
T \
2X | SYMM
: i L R
4x |
0.35 !
e
i | .y 022
on— k- P12
PIN1ID o045 [ [ [0070 c[B[A]
0.35 0.05@ [C|

l~— (0.11) TYP

(/I e N N )

4220597/A 06/2017

NOTES:

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

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. Reference JEDEC registration MO-287, variation X2AAF.
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EXAMPLE BOARD LAYOUT
DSFOO06A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

- 6X08) (R0.05) TYP
P N |
6

6X (0.17) [ ] |

4X (0.35) |
R Cj
! SYMM
Li (0.8) ——l
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:40X
0.07 MIN
0.07 MAX EXPOSED METAL ALL AROUND
ALLAROUND ||/
\
EXPOSED METAL/ \\/
SOLDER MASK/ METAL METAL UNDER/ SIODIéﬁIIEI\TGMASK
OPENING SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4220597/A 06/2017

NOTES: (continued)

4. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
DSFOO06A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

6X (0.6)
(RO.05) TYP
+ 1

6X (0.17) [ | ]

|
|
x

‘ SYMM

je=ssn
4x (o 35) !

e @

|

\

M

Li (0.8) 4J

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:40X

4220597/A 06/2017

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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MECHANICAL DATA

YEP (R—XBGA—N5) DIE-SIZE BALL GRID ARRAY

T

0,95
0,85 2] »‘ 0,25

O
i ‘ 0,50
Z QO
\ 1 I 2

Pin A1 Index Area

>—{>]

@ ‘

|
[
|
| (0]

—_

L
(@]

|U‘l
@
|

-
(2]

0,25
X 2590

0,05 @][c[A[B]
¢ @ 0,05 ®

(@]

0,05|C
0,50 Max v o[on[c
» U U—— Seating Plane

4204725-2/A 10/2002

NOTES:  A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.
C. NanoStar™ package configuration.
D

This package is tin—lead (SnPb). Refer to the 5 YZP package (drawing 4204741) for lead—free.

NanoStar is a trademark of Texas Instruments.
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MECHANICAL DATA

YZT (R—XBGA—N5)

DIE—SIZE BALL GRID ARRAY

A EEE

0,625 Max

1 T U_"j -

v

0,50 | le—
E
A [ (8] | 0.25
|
[
I ¢ |® ‘ ® ;
[100]
D 8 H—+ -
l ‘ 0,50
W A | _|_ A 4
SHe
\ 1 2
Ball A1 Index Area Bottom View
0,25
5X ¢m
@ 0,05 W]C[A[B]
¢ @0,05W|C

Seating Plane

4205418-3/H 05/13

NOTES: ~ A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.

C. Nanofree™ package configuration.

NanoFree is a trademark of Texas Instruments.

Dimensioning and tolerancing per ASME Y14.5M—1994.
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MECHANICAL DATA

YZA (R—XBGA—-N5) DIE-SIZE BALL GRID ARRAY
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10

4204151-2/B  03/2002

NOTES:  A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.
C. NanoFree™ package configuration.

D. Package complies to JEDEC MO-211 variation EA.
E

This package is lead—free. Refer to the 5 YEA package (drawing 4203167) for tin—lead (SnPb).

NanoFree is a trademark of Texas Instruments.
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