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SN74HCS09-Q1 (21Z> =3Iy h NI AN RS L7280 ANEEEBL — OB EIHVEEA,

v a3yh MIHANERAT Y 1 DOFEIE, /A RERETEDEZETT, IBIEDOKER I AXDEFETE ., BIEN S
HEFTHZENHVET, MBEZ B AESEDLIREMNEN DD /A XD KRESITHONWTIE, [EXKAVEHE O AVr(min) #2BLT
FEE, ZOBRTIVAHEIZEY, B —F v — B —JHIERELNET,

R CMOS ATIDSA LT ERARY, a3y NUF AT, B E 2 KBTS 8 AEBDOH Zh7aE
WRFFCEET, Voo THY TV R THRVMEIC AN ZRFF LIS G IC AT 2B IOER (IRFE) &2 /6L
DI FTVRUET,

DT INAAD NS DOFERMZ DN TIE, FERERLT 2SR TL7ESW,
8.2.1.3 HAICE ¥ S5 EEEIR

77N EEEMMALT, B LOW BEAERLES, HOICERZ 7308, [ BHIIFEI O Vo HERTHRIES
NIZIDNTH N BEDS LA LET,

F =T R AV BT OICEREE LT, VA —F AND 2 T& x4, HINEBREY —ATEPARABEN
FAETHZEI 2N, ZIWVA A REIZZRDET,

KEHOHINIT7a—T 0 7 DFFICTEET, % Voe FRIT7 70 RICESERR L0 IO TLEEEW,
ZDOFRAZD SN T HEEMIE RIS OV TIE, THEEETLA B 7 ar 2B R TLIEE N,
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8.2.2 Fifa a1 FIR

1. Vec & GND ORNZT o7V a7 o aBILET, Z0ar T Hid MBI T A ADNEL, 732 Vg
v L GND B> Ol FIZERINCE ST CRUE T AL ERHVET, LATUMIE L AT NI a iRLE
R

2. HHoOREMARIT, 47 70pF LL I3 ET, ZAUTEEZ2HIR TIEdH AN, HREN kS
F3, ZAUE, SN74HCS09-Q1 76525 T SAAND N — L Z RN 2 A RN AT CEBLCEET,

3. Hjjjmﬁwr%ﬁﬁ% (Vec/lo(max))Q KW RE<LET, UKD, AR AEHEO ) ERO R KEE ERS7e
WIAZLET, 1ZEAE D CMOS A%, MQ AL TRIESNVAIRPUME AR 2 2 CWET, Ziuk, LR CatAE
SNDE/IMELVIIDNITKEVE T,

4. BOMENReYys F— N TRESNDLZLTZEAEHVEEAN, WEE LD LFITT 7V r—rar /—h
[CMOS DiE#EEJI1E Cpd OFHEIDOFIEZFEHL TR TEET,

823 7Y or— 3  HikR

S e e
ON/OFF

o7 |

RESET
K82 7FUs—>a nd94 09K

8.3 BRICEIT H#RER

PRI, THESSENE SR | |IC RO ST B E L EA& D F/ IME L S RIEDO B O OEEZ M H CEET, EIROMRE
EEFHIET D280, % Voo Mt FIZHANA /SR 2T oY HRETHILERSHVET, ZOT A RZIE 0.1uF o=
VHEHERLET, DO ASA SR 2 T U EWHNCELE L T, BB D AR E R ETAIENTESNET,
—WEIZ, 0.1uF & 1uF Oz 7 U HFESNE A SIVET, 4 8-3 IR T XD, NA/RR a7 oS &b O
TEHE 7‘ ITICHCE 9D e /e iE BB ELNET,

84LA4T7U b
841 LA 7D D1 RFZ1>

YNANFANBIOINAVTFFrrmroalyy TAAREFERT 56 A1E7a—T 407 OFEIL IR ERA,
DA T UANGHEET A ADEREET- I RE D —EBI i@fﬁéﬂiﬁ/\/ (7=&x1X. NUZ v A J3 AND 7 —ho 2
0031770)7%721%%?“5% ZDINBREHADO AN RGO ETEIZTHIEILTETER A, SN O EIL
DN TE DYy @Jf’ﬂkﬁéﬁﬂ”;& IIRBIDTY, TVHN alyy TARAAOREA AT T T, ATJEEOMH:
*%TE%érhéﬂ w7 High £713veyy 7 Low EHEICHER L T, ZNHN 70 —T7 4 72BN T DD S
DET, BFEDOREAANCERTHVLERHDOD VT LoLE, T34 ADBEREIC K> TRARVES, —IXICAT
I3, GND $721% Vog D96, B9 7 DFEHEIT L T LD T B LRI 5\ 7 I B s E T,
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84.2 L1470 FAI

GND  Vgc
Recommend GND flood fill for
improved signal isolation, noise Bypass capacitor
reduction, and thermal dissipation E-:I placed close to
0.1 uF the device
1ACT 1 o 14T Vee
Unused inputs
1B 2 BT  ieq 1o Ve
1Y 3 12[T4A
- Unused output
. 4 T4y left floating
2B 5 101138
2YCT e 9 3A
Avoid 90°
corners for . GNDCTIT| 7 8 13y
signal lines

B 8-3. SN74HCS09-Q1 DL A4 7 (il
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ITNARBLUVRFa A MOYR—-F

9.1 RFa A bDYR—F

9.1.1 BEEH

B RHZ W T, LTS RL TLIEEN,

o« HCS vy 77D T /A XDIKRE B O HiEiZ EH

+ [CMOS DiH#rE 11L& CPD OFH]

« roorEkit]

9.2 B9:EY > Y

WDFRIZ, IAY TIRA VL ZERUET, ATV, FIFEE, VR — I BLO0aia=T 1 VY —RA V—/LEVT
" =7 BEOYV I NELFZTEAS~DI AT T RANEENET,
9.3HR—F-UY—2

TRA R AL AV LAY E2E™ PR —h T3 —TFAhE, TV =T BRRARE A DRI LRI T A M Ao
— MDD EEFAZEN TELY T T, BEFORIEEZMRB LD, A OEMEZ LTV THIE T, kGt T3
T XA RIS ENTEET,

Vo 7STNBar 7%, FERE LIV BUROFE RSN HOTT, TNOIRTF TR A AV LAY DA
REARERL T D TITRL, T L TR R AL AV LAY D BRA KM LD TIEHVET Ay T TR ALY
VALY O SR A SRR TLTEENY,

9.4 BE

THXY R A AV NVA Y E2E™ is a trademark of Texas Instruments.
T RCOPBEENL, TNENOFAEICFELET,

9.5 BB ﬁ/‘ﬁl LT B EREH

D IC 1%, ESD {2 ko THEHET B ATBEMERHD E T, T3 R AL AV LA VIL, IC IO BT A A S = &
A FHAELE, FELVROI S L ORI FIRIC G &, 7/ A AERHIT B52 1S &;Uia‘
A\ ESD ICEBMHRIE, DT RMREIE T DT A ADTE R/ ECEIGI DIV ET, K72 IC DG, /ST A—FHb T

AL T 272 TARSITO SR DI D FTREMER D272 | DAL R <72 TVET,

9.6 HE
FXA R AL AL ALY H ZE ZORFEEIZIZ. AFECKEO—ERBIOERNEHINL TOET,
10 KETREE

ERFESRBOFETFIILGETZRL CWET, LOWGETREITRFERICHEC TOET,
Changes from October 22, 2020 to September 29, 2026 (from Revision A (October 2020) to

Revision B (October 2026)) Page
o FFRaARREITOISTE, W HAS OB TIEZ ERN .o 1
« 2V @ Vge TO Ve OFIBREZ 0.7V (5/P), 1.5V (5 K) 235 113V (/1) 1.37V (R R) W H oo, 5
« 2V VCC ToD VT+ @*%@ﬂﬁfflﬁj]ﬂ ........................................................................................................................ 5
« 4.5V D Ve TO Vry OFIBMEZ 1.7V (/). 3.15V (5 K) 75 2.31V (/). 2.66V (k) ICE & . 5
o 4.5V Ve TD Vrgp OFEIEMEZ BN .coiiiieee ettt sttt ettt s st e et e s et e steeseeseeseebeereanas 5
* BV D Ve TD Vi OFIIREE 2.1V B/, 4.2V (FK) 235 2.99V (Fe/h), 3.44V (e K) ICE F v 5
o BV Vg TO Vg OFEHEE AT ..ottt s e s e e eee e ee e 5
« 2V D Vge TO Vi OHBREZ 0.3V (Fie/h). 1.0V (i K) 235 0.55V (Fe/1h), 0.7V (oK) (S H e 5
« 2V VCC TD VT— O)E%@'fﬁ%)ﬁjm ......................................................................................................................... 5
« 4.5V D Ve TO Vo OFIRMEZ 0.9V (/1. 2.2V (5cK) 235 1.21V (/). 1.50V (e R) 1T H oo 5
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* 45V VCC Toh VT— @*%@1ﬁ%ﬁjm ...................................................................................................................... 5
« BV D Ve TO Vo OFIFREE 1.2V (5/N). 3.0V (oK) 235 1.56V (5. 1.99V (e R) [CEF oo, 5
o BV Ve TD Vi DOAEEHEMEZ BNttt ettt ettt ste st esae e be et e s beesteesaesbeesbesseesbeensesteebeas 5
« 2V @ Ve TO AVy OFIBMEZ 0.2V (/). 1.0V (5 K) 735 0.54V (/8. 0.7V (e R) 1T F oo 5
o 2V VQ TO AVT DFEUEE AT .o eee e e e see e ee s ees s e e s e eseee e eees e s eeeeeeeeeeseeseeeeeessreene. 5
« 4.5V D Ve TO AV OFIBRMER 0.4V (5/N), 1.4V (e K) 7255 0.94V (/). 1.27V (e R) 1B F oo 5
. 45V VCC ToD AVT 0)*%@1@%]57][] .................................................................................................................... 5
« BV D Vg TO AV DHFIREE 0.6V (/). 1.6V (i K) 725 1.20V (Fic/IN). 1.57V (B R) (T F 5
o BV Vi TD AVT DFEIEEZIE I ..ottt ettt et e et e st e s e s be b e e e e st e e b e sbeesbeensesaeesaeensesseenreas 5

Changes from April 20, 2020 to October 22, 2020 (from Revision * (April 2020) to Revision A

(October 2020)) Page
o RF2AUMRERIZOIESTER, M, FHEA SRR OBETE T IEZ T o o 1
o TN ADBERE D HIRENEZ B 1o oottt ettt n e ee e aenas 8

M AAZHIV, Ryo—2, BEIWENER

LA D= ZE A =TJiv "o r— 2 BEOEZE T EFR BTSN TOET, ZOBRIT, FFEDOT A
ANAERTELIRFOT —FTY, ZOT —2F, TER ZORFa A M BETETICATSNLGAERHVET, K
T == DT IV EE SN TS EEE, B AN OB HE ZBETZS0,
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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 ©)
@ ©)

SN74HCS09QDRQ1 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 HCS09Q1
SN74HCS09QDRQ1.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 HCS09Q1
SN74HCS09QPWRQ1 Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 HCS09Q1

SN74HCS09QPWRQ1.A Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 HCS09Q1

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

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

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

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

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

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

OTHER QUALIFIED VERSIONS OF SN74HCS09-Q1 :
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o Catalog : SN74HCS09

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 [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
SN74HCS09QDRQ1 SolIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
SN74HCS09QPWRQ1 | TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION
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www.ti.com 14-Oct-2026
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74HCS09QDRQ1 SoIC D 14 2500 353.0 353.0 32.0
SN74HCS09QPWRQ1 TSSOP PW 14 2000 356.0 356.0 35.0
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

\ 12X
e
-
I 2X
—
I
1 4X (0°-127)
—t a
= |
. :
. 0.30 T
- Mo 12 MAXL
43 [ [01@ [c|A[B] '

NOTE 4

\\.

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

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/B 12/2023

NOTES:

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

. This drawing is subject to change without notice.

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

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

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
a1
N
J

1]

SYMM

=
1)

L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J |\ .\J!EXPOSED METAL

4220202/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

14X (1.5) SYMM
i j | T ¢ (R0.05) TYP
0 | | e
|
|
|
.
|
|
|
|
|

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

4220202/B 12/2023

NOTES: (continued)

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

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT

e 27vp SEATING PLANE——"
PIN 1 ID 01[Cl~
(- ) 14 e =Y
1] e ‘
— == ]
§ |
| ] il
8.75 8 2X :
8.55
WL — [ )
|
| ] H
— ) ]
il |
7 e |
¥ 8 0.51 T |
14X o
4.0 0.31 L
8] 3.8 |4 [0.2500 [c|AB] —=1.75 MAX

e —

NOTE 4
e |
/i Ny
Ny . T
— 0.25
/\* SEE DETAIL A 0.13 e -
0.25

GAGE PLANE

o"-aa"&—1

_—

DETAIL A
TYPICAL

4220718/A 09/2016

NOTES:

1. All linear dimensions are in millimeters. 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 0.43 mm, per side.

. Reference JEDEC registration MS-012, variation AB.

(G20 w N

i3 TExas
INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X (1.55) SYMM
11
] [
14X (0.6) ] l::j l::j
e )
12X (1.27) ‘ ‘ MM
¢

-
—

e ey

LAND PATTERN EXAMPLE
SCALE:8X

SOLDER MASK
SOLDER MASK METAL UNDER
OPENING METAL SOLDER MASK‘\ i OPENING

(F N = \
‘ \
| |
— ==
JL 0.07 MAX JL* 0.07 MIN
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220718/A 09/2016

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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EXAMPLE STENCIL DESIGN
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

i
~

SYMM

o

14X (1.55) ﬁ SYMM
i ¢
|
|
|
|
|
!
|
|
|
|
|
|
|

IR0

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4220718/A 09/2016

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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EExsASEEEREE
T, EMTF—REGEET—R (F—R2Y—hEBHET), REFAVY—RA(VIFLVATFHAV2EHET), 7TV Tr—23o®
REHCEITZBET RNA A, Web YV —JL, ZE£MBER, TOMOVY—RE, RENFFETHAEMOHSD "THROEE BHLTH
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