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lo e )T +50 mA
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Low L ~L VCC =2.3V 8 8 8
loL P, mA
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IRIA—H T AbZAE Vee BT
Bo/ME  BEYEE B B/AME  RRE B/ME  HRKfE
1.65V
IOH = -100HA ~ VCC -0.2 VCC -0.2 VCC -03
3.6V
lon = -4mA 1.65V 1.29 1.2 1.05
Von lon = -8MA 2.3V 1.9 1.7 1.55 v
2.7V 2.2 2.2 2.05
IOH =-12mA
3V 24 24 2.25
lon = -24mA 3V 2.3 2.2 2
1.65V
loL = 100pA ~ 0.1 0.2 0.3
3.6V
Voo loL = 4mA 1.65V 0.24 0.45 0.6 Vv
loL = 8mA 2.3V 0.3 0.7 0.75
loL = 12mA 2.7V 0.4 0.4 0.6
loL = 24mA 3v 0.55 0.55 0.8
I V,=5.5V ¥7-13 GND 3.6V +1 +5 20|  pA
loff V, #7213 Vo = 5.5V 0 +1 +10 20| pA
loz Vo = 0~5.5V 3.6V +1 +10 20|  pA
V| = VCC if:li 1 10 40
lcc GND lo=0 | 3.6V pA
36V<sV, <55V 1 10 40
15D AJIE Ve - 0.6V, 2.7V
Alce ZOMD AFNE Ve F-1T ~ 500 500 5000| pA
GND 3.6V
G V| = Ve $7213 GND 3.3V 4 pF
Co Vo = VCC F7-1% GND 3.3V 55 pF

(1) THUE. P ARETORBNSET,
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5.6 XM v F U454
[ 225 COHERB MR EE REPRIN (RIS RRR 72U RD) (] 6-1 25 )

o A #A Ta=25C 40~+85C | -40~+125C | _
PR (AH) () Vee ~ oz
BME BE B RME BKE| RME R
1.5V 7 14.4 14.9 16.4
1.8V +£0.15V 59 104 10.9 12.4
tpd A Y 2.5V +£0.2vV 4.2 7.4 7.9 10 ns
2.7V 4.2 6.7 6.9 8.2
3.3V+0.3V 3.9 57 59 7.2
1.5V 8.3 17.8 18.3 19.8
1.8V+0.15V 6.4 121 12.6 141
ten OE Y 2.5V+0.2V 4.6 9.1 9.6 1.7 ns
2.7V 5 8.4 8.6 10.3
3.3V+0.3V 4.5 7.4 7.6 9.4
1.5V 7.2 15.6 16.1 17.6
1.8V+0.15V 5.8 11.6 121 13.6
taie OE Y 2.5V0.2V 37 7.3 78 99| ns
2.7V 3.8 6.6 6.8 8.6
3.3V+0.3V 3.8 6.3 6.5 8
teko) 3.3V£0.3V 1 15| ns
5.7 B ERE
Tp=25C
S5 A= S ARGEfE Ve | BF |
1.8V 43
WA R—=7 f=10MHz 25V | 43
33V | 44
Cod I T7 I RIANDIVDOHEE IR &E T8V ] pF
HOhF =71 f=10MHz 2.5V 1
3.3V 2

8 BFHT 57 1 — RN 2 (DI RB R GbE) 25
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5.8 fAREVFFIE:
14 I 10 |
Vee =3V, Vee =3V,
Ta=25°C T = 25°C
12 r e [
2 ——— | One Output Switching T . | One Output Switching
. === =|- - - - | Four Outputs Switching @ 8 |====F====" Four Outputs Switching — |
€ 49 — —Fight Outputs Switching £ ———| —— | Eight Outputs Switching
= >
> )
o [
© =]
S 8 = s 6
o E=
E= m—
§ 6 / IV S ,/ -y/
[/ P L4
a P T a4 ~ ==
| |2 2 . / o
T 4 A 2 P>
A ad ” P
’ > L 2, >
2 2
0 50 100 150 200 250 300 0 50 100 150 200 250 300
CL - Load Capacitance — pF CL — Load Capacitance — pF
B 5-1. {RHGEE (Low 4>5 High NDER) K 5-2. {GHGEIE (High 15 Low NDE®)
LARRE LAHRE
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6 /85 A — & AIEFR

O VLoaD
R $1 O Open
From Output L TEST S1
Under Test GND
cL tpLH/tPHL Open
RL tpLz/tpzL Vioap
(see Note A) I tovizltozs GND
LOAD CIRCUIT
v INPUTS v v c R v
cc v, t/t; M LOAD L L A
15V Veec | <2ns | Veel2 | 2xVge | 15pF | 2kQ | 04V

18V+015V | Vcc <2ns | Veol2 | 2xVge | 30pF | 1kQ | 045V
25V+02V | Ve <2ns | Vecl2 | 2xVge | 30pF | 500Q | 0.5V

27V 27V <2.5ns 1.5V 6V 50 pF 500 Q 03V
33Vz03V 27V <2.5ns 1.5V 6V 50 pF 500 Q 03V
Timing | t B \XV Y
iming Inpu M
I\— ov
f—ty — |
| I \/ | tsu th
Input v v | | Vi
M M Data Input XVM XVM
ov ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
A\ V|
Output
V V
Input X M X M ov Control XVM XVM
| } | | ov
tpLH ——> > teuL tz = —» ez
| Output [ | |

Vioap/2

| ———V

| v v OH Waveform 1
Output M I M S1 at Vi oap |

[ | VoL (see Note B) I |
tpHL —k—Nl N_’:_ teLH tpzn —P — h_ tphz

| Vou OQutput | v
Waveform 2 - OH
V V, Vo = Va
Output M M S1 at GND Zk Vm \
——— VoL =0V

(see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING

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, Zg = 50 Q.
D. The outputs are measured one at a time, with one transition per measurement.
E. tpLz and tpyz are the same as {yjs.
F. tpz_and tpzy are the same as fg,.
G. tpLy and tpy are the same as tyq.
H. All parameters and waveforms are not applicable to all devices.
B 6-1. &TEER S S UEERR
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SN74LVC244A-Q1 (121X . 3 AT —hHAZE 22 2D 4k RXoT7 [ T2 RIAT ELU THERIILZ 8 DOMNIL
72E# CMOS Ny 7 7 NS TOET,

FKX T 7%, TV EREE L XYn = XAn ZEITLET, x (T 7FKE . n

# ) A% =7 (XOE) 1% 4 2D/ 3y 7 7L £ 97, XOE B2 7% Low RIEDEE, A x DF_TOAYT 70
HIJ754 5 — 7 M0 E S, XOE BV 48 High SRIEDEX 322 X DF~RTOAYT 7 DIFIRT 12 —F Mah %
Fo FAE—T AT S TR A E— 5 AR
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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 ©)
@ )

CLVC244AQDWRG4Q1 Active Production SOIC (DW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LVC244AQ
CLVC244AQDWRG4Q1.B Active Production SOIC (DW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LVC244AQ

CLVC244AQPWRG4Q1 Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LVC244AQ
CLVC244AQPWRG4Q1.B Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LVC244AQ

PCLVC244AWRKSRQ1 Active Preproduction VQFN (RKS) | 20 3000 | LARGE T&R - Call Tl Call Tl -40 to 125
PCLVC244AWRKSRQ1.A Active Preproduction VQFN (RKS) | 20 3000 | LARGE T&R - Call Tl Call Tl -40 to 125

SN74LVC244ADGSRQ1 Active Production VSSOP (DGS) | 20 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 C244Q
SN74LVC244AQPWRQ1 Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LVC244AQ
SN74LVC244AQPWRQ1.A Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LVC244AQ
SN74LVC244AQPWRQ1.B Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LVC244AQ

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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 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
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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.
OTHER QUALIFIED VERSIONS OF SN74LVC244A-Q1 :

o Catalog : SN74LVC244A

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
CLVC244AQDWRG4Q1 SOIC DwW 20 2000 330.0 24.4 10.8 | 13.3 2.7 12.0 | 240 Q1
CLVC244AQPWRG4Q1 | TSSOP PW 20 2000 330.0 16.4 6.95 | 7.0 14 8.0 16.0 Q1
SN74LVC244ADGSRQ1 | VSSOP DGS 20 5000 330.0 16.4 5.4 54 1.45 8.0 16.0 Q1
SN74LVC244AQPWRQ1 | TSSOP PW 20 2000 330.0 16.4 6.95 7.0 1.4 8.0 16.0 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)
CLVC244AQDWRG4Q1 SOIC DW 20 2000 356.0 356.0 45.0
CLVC244AQPWRG4Q1 TSSOP PW 20 2000 353.0 353.0 32.0
SN74LVC244ADGSRQ1 VSSOP DGS 20 5000 353.0 353.0 32.0
SN74LVC244AQPWRQ1 TSSOP PW 20 2000 353.0 353.0 32.0
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- o 1112(»(0.51 —L
7.6 0.31 .65 MAX
8] 74 (@ [0.250) [c|A[B]
NOTE 4

\

1

/'\ :

)

T

<\ SEE DETAIL A

E,

o
1

GAGE PLANE

0‘7-8"T+

1.27 L 92

" 040

DETAIL A
TYPICAL

4220724/A 05/2016

NOTES:

-

per ASME Y14.5M.

exceed 0.15 mm per side.

s W N

. Reference JEDEC registration MS-013.

. 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

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

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.43 mm per side.
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EXAMPLE BOARD LAYOUT
DWO0020A SOIC - 2.65 mm max height

SOIC

20X (2)

A

N
o

20X (0.6)

-

:
il

18X (1.27)

JUoty

in0uD

(R0.05)
TYP

-
o

11

gl

|
|

LAND PATTERN EXAMPLE
SCALE:6X

SOLDER MASK METAL UNDER SOLDER MASK
OPENING / METAL SOLDER MASK\\ / OPENING

(r L N ‘r- -\‘
| *| |:
)) — —y
*I‘* 0.07 MAX JL 0.07 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
4220724/A 05/2016

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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www.ti.com




EXAMPLE STENCIL DESIGN
DWO0020A SOIC - 2.65 mm max height

SOIC

20X (0.6) L [j:

1

20X (2)

SYMM

11 ¢

|

|

18X (1.27) |

27 |

T—-E==3 |

|

) !

|

|

|

|

|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:6X

4220724/A 05/2016

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
TSSOP - 1.2 mm max height

PWO0O020A

SMALL OUTLINE PACKAGE

PIN 1 INDEX AREA
18X -0.65
R 20
1 == )
== -
—
—
2X
6.6 5.85
64 —
NOTE 3
—
—
o
10 g e et
- J 11
20X 0.30
E 45 0.19
4.3

./'

&-«/\ (0.15)TYPjr
SEE DETAIL A

GAGE PLANE

DETAIL A
TYPICAL

4220206/A 02/2017

NOTES:

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

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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EXAMPLE BOARD LAYOUT
PWO0O020A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

20X(1.5) SYMM
|1 ‘ r ¢ (R0.05) TYP
oo [ | e
b |

|
) |

|
e |

L

18X (0.65) — -

-

)
1]
1)

o | ]

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK METAL UNDER SOLDER MASK
oPEN|NG\ METAL SOLDER MASK OPENING
777777777777 .
|
|

T EXPOSED METAL

*H‘* 0.05 MAX *j 0.05 MIN

EXPOSED METAL

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS

4220206/A 02/2017

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWO0O020A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

20X (0.45)

f

e
-

aai

SYMM

=
[N

20X (1.5) SYMM
i j | r ¢ (R0.05) TYP
| |
|
|
|
|
|
4
|
|
|
|
|
|
|

[ ]
1]
]
o

R

L— (5.8) —J

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

4220206/A 02/2017

NOTES: (continued)

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

DGSO0020A VSSOP - 1.1 mm max height
SMALL OUTLINE PACKAGE

PIN 1 INDEX:

AREA

1

—

—

—1

52 L]
NorEs ]
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—1

—1
10—

|
N w
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SEE DETAIL A

=x
[ 1 0.275
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i

\ (0.15) TYP
U
—

GAGE PLANE

4% (0°-15")

—

(4 [0.1@[c[a[8]

A 07
0-8

0.4 0.05

DETAIL A
TYPICAL

4226367/A 10/2020

NOTES:

PowerPAD is a trademark of Texas Instruments.

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

per ASME Y14.5M.

exceed 0.15 mm per side.

(G20 w N

. Features may differ or may not be present.

. 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

. No JEDEC registration as of September 2020.
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EXAMPLE BOARD LAYOUT

DGSO0020A VSSOP - 1.1 mm max height
SMALL OUTLINE PACKAGE
| | SYMM
20X (1.45) ‘ ‘ (t
* | |
1 I | 20
20X (0.3) J‘ ‘
(R0.05) TYP ‘
wxan |
|

=
5N

(4.4)

LAND PATTERN EXAMPLE
SCALE: 16X

SOLDER MASK METAL

METAL UNDER SOLDER MASK
OPENING SOLDER MASK‘\ /OPENING

=

|
L \
EXPOSED METAL 1 o= N JL EXPOSED METAL

-

0.05 MAX 4 L

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
4226367/A_10/2020

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.
8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMA0O02 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.
10. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.
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EXAMPLE STENCIL DESIGN
DGSO0020A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

20X (1.45)
20X (0.3) 1

|
1 I

jJu=—
oo~ 1]

N
o

S

S L

At

(18X 0.5)

=
[N

JuubL

(4.4)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 16X

4226367/A 10/2020

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
RKS 20 VQFN - 1 mm max height

2.5x 4.5, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4226872/A
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