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tog A () 5 Y (H) £T Veo=d5y | CLTO0PF L]
CL = 150pF 18 33
Veo=6V CL = 50pF 11 20
C, = 150pF 15 28
C. = 50pF 75 150
Vec=2V
C_ = 150pF 100 200
_ Cy = 50pF 15 30
ten OE (A1) b Y (i) £T Ve =45V ns
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Ta = 25°C (FFICERB D7 D)

NIA—F T AbSAE B/ME BRTEE RORME| Hr
Vec=2V C_ = 50pF 75 150
tais OE (M) 1nb Y (Hi) £T Vec =45V Cy = 50pF 15 30| ns
Vec =6V Cy = 50pF 13 26
Cy = 50pF 28 60
VCC =2V
C. = 150pF 45 210
CL = 50pF 8 12
t Y T (Hjjj) Vec =45V ns
CL = 150pF 17 42
C. = 50pF 6 10
VCC =6V
C_ = 150pF 13 36

59 XA v F %1% - C_ = 50pF
H B 285 COHER BN R S GEFIN (B TR 0720 RY | X 6-1 2B L TEENY)

INGA—H T AN BAME B BOKiE|  HAC
SN54HC244 170
VCC =2V
SN74HC244 170
SN54HC244 34
tod A (A B Y (7)) T Vec =45V ns
SN74HC244 34
SN54HC244 29
VCC =6V
SN74HC244 29
SN54HC244 225
VCC =2V
SN74HC244 225
t OE (A1) 5 Y () £ T Vec =45V SN54HC244 45
N> = =4, ns
o (AT BB Y (i) ce SN74HC244 45
SN54HC244 38
VCC =6V
SN74HC244 38
SN54HC244 225
VCC =2V
SN74HC244 225
t OF (A1) o6 Y (1)) % Veo=dsy |onodncadd 45
i L) T =4. ns
e (A7) (73 ce SN74HC244 45
SN54HC244 38
VCC =6V
SN74HC244 38
SN54HC244 90
VCC =2V
SN74HC244 90
¢ Y EC () v 45V SN54HC244 18
. =4, ns
' (#i79) ce SN74HC244 18
SN54HC244 15
VCC = 6 \Y
SN74HC244 15
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510 R4 v F > JHtE - CL = 150pF
B 1 784 COHER B (IR REDH A (BRI AR 02V RY | X 6-1 ZBIRL TSN

IRTGRA—H T AN BME  EXEE ROKfE|  BAT
SN54HC244 245
VCC =2V
SN74HC244 245
t AN B Y (7)) £T V, 45V SN54HC244 49
NS s =4 ns
P (A () ce SN74HC244 49
SN54HC244 42
VCC = 6 V
SN74HC244 42
SN54HC244 300
VCC =2V
SN74HC244 300
_ SN54HC244 60
ten OE (A7) b Y (Hi4)) £ Voo =4.5V ns
SN74HC244 60
SN54HC244 51
VCC = 6 \
SN74HC244 51
SN54HC244 315
VCC = 2 V
SN74HC244 315
t ¢ e i Uemasy |SNS4HC244 63
. =4 ns
! (i) ce SN74HC244 63
SN54HC244 53
VCC =6V
SN74HC244 53
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0 CL 150pF
2 4 5 6
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6 /XS A — & AIE B
T Vce

S1

Test
From Output Point RL
Under Test

CL
(see Note A) T E S2

 6-1. &TTEE

lnput_/ 50% 5&; 50%
| ov

|

\
}4- tPLH -P“ ‘ﬂ- tPHL —>}
\ | ——— VOH
In-Phase
: | 50% Foo% | 00%)  s0%
el 10% | | | 9% v,
| — et | —b [t
4 tpy <« tpLy ¥
=y — VOH
Out-of-Phase 90% 1K 50% 50% A 90%
Output ‘ 10% 10% +——voL
_” N_ tf _.‘ “_ tr
B 6-2. {GiHEE &
BB
———Vcc
nput_50% /| 9% 90% N\ 50%
10% | | 10% ¢y
_’} et —> ‘ﬂ— tf
B’ 6-3. AADILE EMVILETHY FFE
Output
Control Vce
(Low-Level 50% 50%
Enabling) | J‘— ______ oV
tpzL & —>-tpz
Output F=vcel =Vce
Waveform 1 50% |
(See Note B) } \ 0% vg,
tpzH —H—H‘ H—D:— tPHZ
Output — — VOH
Waveform 2 50% 90%
(See Note B) =0V
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H:

A CLiTiZTe—T LrANEE DR ENGEENET,

B. I 1 1%, HJ123 Low 127251572 NStk 2R D HI 1 DWW T O TY, 72720, Al E - T
TAAL—T LS TCODIEAIERREET, 1 2 13, 103 High (2725307 N SRt 2 Fro H iz o0
TOLDOTY, 72720, HAHIEIZE > TTF AT =T LENTODEEITREET,

C. WEH OB, AEBISRIREN TOET, T XTOAT UV AIL, BUTF OFEEFF oY = R —H
[ZE->THfESET, PRR £ 1MHz, Zg = 50Q. t, = 6ns, t; = 6ns,

D. HAE—REIC 1 ST DflESIL, MIEZEIZ 1 DO AN PEBLET,
E. tpLz & tphz 13 tyis LRI T,
F.tpzL & tpzy 13 ten ERIL T,
G. tpin & tppL 13 tpg AL T,

& 6-1. A vy F U/ HHER

INTA=L RL CL S1 S2
. tpzH 1kQ 50pF %7213 150pF F—=7 Ja—XR
tpzL 1kQ 50pF %7-i% 150pF a—AR F—7
e tpuz 1kQ 50pF F =T Ja—AR
tpLz 1kQ 50pF Ju—AR F—7
tog E2IT — 50pF %7213 150pF F—=T F—7
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7 SFHAEHBH
71 =
SNx4HC244 1%, v =23y NIH AT & 3 27— D& 272 8 SOIMST L= E#E CMOS Ny 77 &2 WL T vE

ba—o
BT 7id, T VERERRIEL xYn = xAn ZETLET, X T30 7FF n 13Ty RxEFE S TT,

H A F—T L (XOE) I3 4 DDy 7 7 &L ET . XOE V7% Low HRIEDLE, /27 X DFRTO/NY 770D
A 33 % —7 ST E 5, XOE B2 High IRIEDEE S22 x OF _RTOAYT 7 DIANRT 4 —T MrhE
To FAE—T ASNI T S TRALE =S AR ET,

TR T BIEA T IO F AN R A — & /;(,{j( 2T A, Wi FO OE Bra A7y P IRk ©
Vee ([ZHERELE T, ZOEBOR/MEIL, TEXHIFHE I RITEZRSNLTODORIANDOEF L 7R 1Le D) —7%
I TRESNET,

72870y o R

One of Two 4-Bit Bus Buffers

xOE [o—]

xA1 CoO— > xY1
xA2 [CO—] > xY2
xA3 [Co— > xY3

xY4

YYYYT

xA4 I:r

E71 HWEE(IE )

7.3 BEERRBA
7.3.1 B2 CMOS A%

ZDOT NARZIE, FEAE CMOS AN EH SN TWET, 2% CMOS AJJIZEA L E—F L ATHY, BE T E<HT
FFPEH RSN TV AN B EETF| O L TET U bENET, UV—AF F—Z2OEFUIL. THa i KEK I ITRS
NTWBRAKADNEILE, TEXRIIRMENIRESNTOWBIRR KA —IERNOA—L2OER] (R=V + 1) AL CTEF
"HanEd,

KR CMOS AJJ Tk, MHESEENMES AT 1 RO AT BB £/23L — P TERSNDIDIC, Ay 7 KEF TA
NMEFEtWRICEBISELULENDVET, ZOMRET-SRNE HEE ) DIBRNZRY FBIROJRIK &7 5 v Hef
MBHVET, FEHIZOWTIE, [MREEIZT7r—T 17 CMOS AJ)DRE ]S R TTE30,

FYEPIL, HE#E CMOS A&7 0 —T 4L 7 DERILRN TSN, RO ATIE, Voo £721% GND (Z#& S
WLV ERHNET, VAT LINANZEICT 7T 47 VZBEEL CODR TR WSS VAT LN AN ET 7747 1 ZBR
FL QRN EEITHER AN EIEE 525720, IV T 7 E3 7 VA ARG A BN CEE T, EIEITEKOE
RICUREDFET 25, 10kQ OHBIAHELEL 77, B ITZN TT XN COEFERmZLET,

7.4 TNA ZADBETE— R
2 7-1 12, SNx4HC244 OEE—RZ RLE T,
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R 7-1. BEER
AF D A
OE A Y
L L L
L H H
H X z

(1)  H=High BEL~L L=Low BEL~L X=K 7. Z=

AL —H R
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87TV —a bRE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets

PRAEVTZLEE A, fll 2 O BN 2R OEEVEICHOWTIE, BERROEETHWTL TV 7272<Z&ic
RET, BERITIAH ORGIRELHAEL T AN 5L T, VAT AOKREZHER T DU ERHYET,

81 77U —2 3 ER

SN74HC244 | ZH IR T A7 721 PCB ¥ — ERNBAEINDELDNA A B —T AR FAT DT TV ir—ar
Tl CExAEERENEE /1D CMOS /34 2T,

82R&JXMWET IV -9y

Regulated 3V

T
1
1

SN74HC244
10E Ve
F——»{ A1 Vi t—
. . . . MCU System
MCU or . . . Logic LEDS
System *
Logic ° °
————» A4 Y4 ¥
GND 1
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X 8-1. SN74HC244 77V r—< 3 Y D EEEK

8.2.1 Rl EH

DT AAE CMOS izt AL TRV, FHIN N TA N A TOES, EIREZ B2 DB IED TR
NDDTD | NANFE LR WIITIER L E T, £7o, RESREEENRE ) TRAM B ¢ 52 Thmilamy V3 EL
D728 | B LA DRI Z L CUF 7 2P L TLIES W,

8.2.2 FHim R FINE

1. HELEANT) S0
o B ERVEFENID PRV OMARICOW TR, 2292 5.3 KD AUAV #Z L TSN,
o BlUESNZ High BLO Low LUz HOWTE, [8273a 5310 Vig BEOV) 25 BLTLESN,
2. HEREH S
o AMERIT. BT LT g DR KIEZBZRNINCTILERHVET, £72. Ve 7213 GND it 5k
FEBITIL, AT SAAD R KB BEROMAEEEBZ2NIINTTDHERHYET, ZHHOHIFREIZOWT
%, tr2a-5.1 TERTHDOITFERETT,
o HIE Voo BBA T AENRNEIICLTIES N,
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823 77— 3 > HIkR

100
0 —
80

70 %
60

€ 5
N ™\

% N

20 ™

10 |—CL 50pF

0 CL 150pF
2 3 4 5 6
Vee (V)

K 8-2. HRMLE:RE

3 %ﬂﬁ(:'ﬂ'éiﬁﬁglﬁ

Tid, THESEE SR SRR BRI E R O i/ MEL R REDO R OMEE OBEZ T T&E3, BRI

EL%%E?“ZDK&) % Ve Wi 12 %@Jiﬁ/w’/\x T UV ERETAMLERHVET, ZOT A AZIE 0.1uF o=
VT UV EHERLET, DS, T o ETSNCELEL T, BARDE D /AR R ETDIERIFRESNE
T, — A, 0.1uF & 1pF Oz 7o RSN EHSIVET, AR ar T o EERN O T 57T IR
RTINS SE - Y/AY S 15 AV I

84LATY DAL RSAY

IRANRZ 2T YO/ E
- TAROIEER S - OUT Bl
— EBRANEWT TURIEE S AR
- A —H U RERMET DT R RE—
— A[RERG ATV O TH, R—RORICMNCT AR, arT o4 _E— %l E
fF R —RDFIR
—  8mil~12mil ®rL— Al
- BETADOEEE/IMET D 12cm KD RS
— EFFL—20D 90° Oa—F—|TRET S
- FBEN—RDO T, BUINDIRNT TR T — %
— [EH N —READOEE TR TTTYR 741
— 12cm ZB 2D/ — 2
o ALE—F AN — A%
. u”jjj®iﬁ< WCEANZ T IRPIE LT ) — A
S5 (51511 N 3 A A Y A A =R =2

14

BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: SN54HC244 SN74HC244
English Data Sheet: SCLS130


https://www.ti.com/product/jp/sn54hc244?qgpn=sn54hc244
https://www.ti.com/product/jp/sn74hc244?qgpn=sn74hc244
https://www.ti.com/jp/lit/pdf/JAJSON0
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSON0H&partnum=SN54HC244
https://www.ti.com/product/jp/sn54hc244?qgpn=sn54hc244
https://www.ti.com/product/jp/sn74hc244?qgpn=sn74hc244
https://www.ti.com/lit/pdf/SCLS130

13 TEXAS

INSTRUMENTS SN54HC244, SN74HC244
www.ti.com/ja-jp JAJSONOH — DECEMBER 1982 — REVISED FEBRUARY 2025

84.1 L1470 FAI

WORST BETTER BEST
D3
2
-
> 5W

e | w |
83. 2 FN AT VT AMLEDEDHDY LTIV Y- D —F—

GND Ve
0.1 pF
——— 10 14T Vcc
112 131
I ) 1211
i 1T
115 o 9 | |. . 165
— —_— L e
GND T 7 s—r=3 - P 6 GND (15 .
(7 14077
8-4. TSSOP R ELID /Sy r— S ICHIST B8 /8 B
2 AYF Y ORES — g
100 8 f i1 T
GND

B 8-5. WQFN LD/ =2 T isT B84 /8
A aAYTFYORES

GND @ I:.] ® Ve

0.1 yF
T 1 6 T 1Vec
112 511
GNDCI]3e 4| 11

8-6. SOT, SC70, HLVELD/Ny T —CICMIET BNA /R AT Y ORER

Transmitting Port Receiving Port

/ 22Q Long controlled-impedance trace\

B8-7.20F N ATIVTARALDIEHDY > EY T EHIOEES
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ITNARBELUEFaAY POYR-F
9.1 RFaAY bOYR—-b

9.1.1 &V > 2
AT TIRA VIO —EERUET, IV, SRR, VAR - RI Tl =T 4 V=R Y —

# 911

NEITI 2T BIXOYV U T NVAESLEIITEASND I AT TIRANEGENET,
#z9-1. f&EY >

(N FuF I 73 NE FUINETHEA e V=LY 7 2T | PR—REaza=Tg
SN54HC244 ZHouEIUY ZHEoEIVvT ZHoEIUyT ZHbEIvT HoEIVyT
SN74HC244 ZHeEIUY T ZBEBEIU T ZHoEIUy ZHEbEIYyY ZHeEIUY T

9.2 KFa A2 bOEHBHMERITMSHE

R 2 A D EH IOV T OB EZ T EDITIE ., www.tij.co.jp DT /A AR 7 4 V2 % BV TLIE S, ] 27
Uy 7L TR D& BRI T R TORGMERICEAT DX AP =AM A TIRDZENTEE T, ZROFEMIC
DONTUE, ETENTERF 2 A MIE T \éEﬁZuTEP’T‘%’ BEEN,

9.3 R—k-VUVY-X

TRA R AL AV LAY E2E™ PR —h T F—TF AL, TV =T BRRERE DRI LRI T A M Ao
— ISR DEES DL LN TEDIGATCT, BEFORIZAZRELIZY, ME OER ALV T52L T, Gt T
T XA R ARG D ZENTEE T,

Vo 7E3NTWHar T 203, EFREICIVIBUROEE RIS O T, ZNBITTXF R ARV ALY DL
BERHERR TALDTITRL, T L TR R A AV ALY D RfRE KM LSO TIEHVER A, T TR AR
VALY O S A SRR TLTEENY,

9.4 B5E

TXY A ARV ALY E2E™ is a trademark of Texas Instruments.
T RCOPEEIL, FNENOFAEIRBLET,
gjﬁﬁﬁmﬁmﬁtéﬁﬁ$ﬁ
D IC 1%, ESD IZL»THHA T A ATREMEN BV E T, TX VR AL AL AT IC Z OO BRI @it E a2 Ao 2L
‘ %?E**Liﬁ‘ ELWEDEWBI O E FIRICHEDRWGE | T A AERTIB8ENNHIET,
A\ ESD (L BMHRIL, DT ARMEREIS F DT A AD RIS E THILI D0 ET, K72 IC DBA ., /TA—F DT h
WZEALT B2 TARSNTODLAEN DA NS ATREME R H DT80 RS FAELLT > TET,

9.6 AR

FRA A AL AR LAY T EE ZORFEEIZIT, AFECKEO BRI OERNTEHINL TOET,

10 RET IR EE

GRS RRBOEFIIUETEZEZ L CWET, TOWETERIZ R ZERICHEC COET,

Changes from Revision G (January 2025) to Revision H (February 2025) Page

« SN74HC244 OENMEIREEE 125°C (2, TNE IO EHT /B IFF1F1 32 | LB ESRAFI 32 | X0 T2 FF
) R DD A 7 B AT ettt ettt sttt a ettt e At be At Re et Ae b et se et et ene et et ae et et ne et e e enenrens 1

Changes from Revision F (May 2022) to Revision G (January 2025) Page

o THGER TN — P ARXEBIL, T — hOMEEL AT U NS OIS DY D72 DICHEHLEL
T e e e e e —ee e teeeieteteaeteeeaeteteeateeeeeteeinteeee—eeeiteteaeteteieteeeeaeeeaaeeeeiteeeataeeateeeaareeeaareeeeanees 1
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M AAZHI, Ryo—2, BEIWENER

LI DR —=NZiE, A=k _or—2  BIOE ST AE RN TEEHINTOET, ZOFHRIT FBEDT A
ANEHTEDIRFTOT =TT, ZOT —ZL, TERL ZORFa A M UETETICEESNIGAERHVET, K
T =R = DT TV AR SN OB E L. WA ROFAZ 2 BELEE0,
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LR T DA LTSN TNET, THR YR ARV AR ZE DA EMHEDT A AT 5E-INTOLEIRTIIHVET A, BEHE
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T XY R A LAY N AY OBFEET IO PRFED FEFEDIEROE FEER T DHLOTIIHV TR A,
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PACKAGE OPTION ADDENDUM

19-Aug-2025

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
5962-8409601VRA Active Production CDIP (J) | 20 20 | TUBE No SNPB N/A for Pkg Type -55to 125 5962-8409601VR
A
SNV54HC244]
5962-8409601VRA.A Active Production CDIP (J) | 20 20 | TUBE No SNPB N/A for Pkg Type -55t0 125 5962-8409601VR
A
SNV54HC244]
5962-8409601VSA Active Production CFP (W) | 20 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-8409601VS
A
SNV54HC244W
5962-8409601VSA.A Active Production CFP (W) | 20 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-8409601VS
A
SNV54HC244W
84096012A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55t0 125 84096012A
SNJ54HC
244FK
8409601RA Active Production CDIP (J) | 20 20 | TUBE No SNPB N/A for Pkg Type -55to 125 8409601RA
SNJ54HC244]
8409601SA Active Production CFP (W) | 20 25| TUBE No SNPB N/A for Pkg Type -55t0 125 8409601SA
SNJ54HC244W
JM38510/65705B2A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55t0 125 JM38510/
65705B2A
JM38510/65705B2A.A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -551t0 125 JM38510/
65705B2A
JM38510/65705BRA Active Production CDIP (J) | 20 20 | TUBE No SNPB N/A for Pkg Type -55t0 125 JM38510/
65705BRA
JM38510/65705BRA.A Active Production CDIP (J) | 20 20 | TUBE No SNPB N/A for Pkg Type -55t0 125 JM38510/
65705BRA
JM38510/65705BSA Active Production CFP (W) | 20 25| TUBE No SNPB N/A for Pkg Type -55t0 125 JM38510/
65705BSA
JM38510/65705BSA.A Active Production CFP (W) | 20 25| TUBE No SNPB N/A for Pkg Type -55t0 125 JM38510/
65705BSA
M38510/65705B2A Active Production LCCC (FK) | 20 55 | TUBE No SNPB N/A for Pkg Type -55t0 125 JM38510/
65705B2A
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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 ®)
@ ®)
M38510/65705BRA Active Production CDIP (J) | 20 20 | TUBE No SNPB N/A for Pkg Type -55 to 125 JM38510/
65705BRA
M38510/65705BSA Active Production CFP (W) | 20 25| TUBE No SNPB N/A for Pkg Type -55 to 125 JM38510/
65705BSA
SN54HC244J Active Production CDIP (J) | 20 20 | TUBE No SNPB N/A for Pkg Type -551t0 125 SN54HC244]
SN54HC244J.A Active Production CDIP (J) | 20 20 | TUBE No SNPB N/A for Pkg Type -551t0 125 SN54HC244]
SN74HC244APWR Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU | NIPDAU Level-1-260C-UNLIM -40 to 85 HC244A
SN74HC244APWR.A Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 HC244A
SN74HC244APWR.B Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 HC244A
SN74HC244DBR Active Production SSOP (DB) | 20 2000 | LARGE T&R Yes NIPDAU | NIPDAU  Level-1-260C-UNLIM -40 to 85 HC244
SN74HC244DBR.A Active Production SSOP (DB) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 HC244
SN74HC244DWR Active Production SOIC (DW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 HC244
SN74HC244DWR.A Active Production SOIC (DW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 HC244
SN74HC244DWR.B Active Production SOIC (DW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 HC244
SN74HC244DWRE4 Active Production SOIC (DW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 HC244
SN74HC244DWRG4 Active Production SOIC (DW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 HC244
SN74HC244DWRG4.A Active Production SOIC (DW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 HC244
SN74HC244N Active Production PDIP (N) | 20 20 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 SN74HC244N
SN74HC244N.A Active Production PDIP (N) | 20 20 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 SN74HC244N
SN74HC244N.B Active Production PDIP (N) | 20 20 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 SN74HC244N
SN74HC244NE4 Active Production PDIP (N) | 20 20 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 SN74HC244N
SN74HC244NSR Active Production SOP (NS) | 20 2000 | LARGE T&R Yes NIPDAU | NIPDAU  Level-1-260C-UNLIM -40 to 85 HC244
SN74HC244NSR.A Active Production SOP (NS) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 HC244
SN74HC244NSRG4 Active Production SOP (NS) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 HC244
SN74HC244PW Obsolete Production TSSOP (PW) | 20 - - Call Tl Call Tl -40 to 85 HC244
SN74HC244PWR Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 HC244
SN74HC244PWR.A Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 HC244
SN74HC244PWR.B Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 HC244
SN74HC244PWRE4 Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 HC244
SN74HC244PWRG4 Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 HC244
SN74HC244PWT Obsolete Production TSSOP (PW) | 20 - - Call Tl Call Tl -40 to 85 HC244
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]
SN74HC244QDWRG4Q1 Active Production SOIC (DW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - HC244Q
SN74HC244QDWRG4Q1.A Active Production SOIC (DW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 HC244Q
SNJ54HC244FK Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55t0 125 84096012A
SNJ54HC
244FK
SNJ54HC244FK.A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55t0 125 84096012A
SNJ54HC
244FK
SNJ54HC244] Active Production CDIP (J) | 20 20 | TUBE No SNPB N/A for Pkg Type -55t0 125 8409601RA
SNJ54HC244]
SNJ54HC244J.A Active Production CDIP (J) | 20 20 | TUBE No SNPB N/A for Pkg Type -551t0 125 8409601RA
SNJ54HC244]
SNJ54HC244W Active Production CFP (W) | 20 25| TUBE No SNPB N/A for Pkg Type -55t0 125 8409601SA
SNJ54HC244W
SNJ54HC244W.A Active Production CFP (W) | 20 25| TUBE No SNPB N/A for Pkg Type -55to 125 8409601SA
SNJ54HC244W

@ 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.
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Important Information and Disclaimer:The information provided on this page represents TI'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.

OTHER QUALIFIED VERSIONS OF SN54HC244, SN54HC244-SP, SN74HC244 :
o Catalog : SN74HC244, SN54HC244

o Automotive : SN74HC244-Q1, SN74HC244-Q1
o Enhanced Product : SN74HC244-EP, SN74HC244-EP
o Military : SN54HC244

o Space : SN54HC244-SP

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
e Enhanced Product - Supports Defense, Aerospace and Medical Applications

o Military - QML certified for Military and Defense Applications

o Space - Radiation tolerant, ceramic packaging and qualified for use in Space-based application
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
LR ey R g T
el o e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 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)
SN74HC244APWR TSSOP PW 20 2000 330.0 16.4 6.95 7.0 1.4 8.0 16.0 Q1
SN74HC244DBR SSOP DB 20 2000 330.0 16.4 8.2 7.5 25 12.0 | 16.0 Q1
SN74HC244DWR SOIC DwW 20 2000 330.0 24.4 109 | 133 2.7 12.0 | 240 Q1
SN74HC244DWR SOIC DwW 20 2000 330.0 24.4 10.8 | 13.3 2.7 12.0 | 240 Q1
SN74HC244DWRG4 SOIC DwW 20 2000 330.0 24.4 10.8 | 13.3 2.7 12.0 | 240 Q1
SN74HC244NSR SOP NS 20 2000 330.0 24.4 8.4 13.0 | 25 12.0 | 24.0 Q1
SN74HC244PWR TSSOP PW 20 2000 330.0 16.4 6.95 7.0 1.4 8.0 16.0 Q1
SN74HC244QDWRG4Q1| SOIC DwW 20 2000 330.0 24.4 10.8 | 13.3 2.7 12.0 | 240 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)
SN74HC244APWR TSSOP PW 20 2000 353.0 353.0 32.0
SN74HC244DBR SSOP DB 20 2000 353.0 353.0 32.0
SN74HC244DWR SolIC DW 20 2000 356.0 356.0 45.0
SN74HC244DWR SOIC DW 20 2000 356.0 356.0 45.0
SN74HC244DWRG4 SOIC DW 20 2000 356.0 356.0 45.0
SN74HC244NSR SOP NS 20 2000 356.0 356.0 45.0
SN74HC244PWR TSSOP PW 20 2000 353.0 353.0 32.0
SN74HC244QDWRG4Q1 SOIC DW 20 2000 356.0 356.0 45.0
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

' 5
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
5962-8409601VSA W CFP 20 25 506.98 26.16 6220 NA
5962-8409601VSA.A W CFP 20 25 506.98 26.16 6220 NA
84096012A FK LCCC 20 55 506.98 12.06 2030 NA
8409601SA W CFP 20 25 506.98 26.16 6220 NA
JM38510/65705B2A FK LCcC 20 55 506.98 12.06 2030 NA
JM38510/65705B2A.A FK LCCC 20 55 506.98 12.06 2030 NA
JM38510/65705BSA W CFP 20 25 506.98 26.16 6220 NA
JM38510/65705BSA.A W CFP 20 25 506.98 26.16 6220 NA
M38510/65705B2A FK LCcC 20 55 506.98 12.06 2030 NA
M38510/65705BSA W CFP 20 25 506.98 26.16 6220 NA
SN74HC244N N PDIP 20 20 506 13.97 11230 4.32
SN74HC244N.A N PDIP 20 20 506 13.97 11230 4.32
SN74HC244N.B N PDIP 20 20 506 13.97 11230 4.32
SN74HC244NE4 N PDIP 20 20 506 13.97 11230 4.32
SNJ54HC244FK FK LCCC 20 55 506.98 12.06 2030 NA
SNJ54HC244FK.A FK LCcC 20 55 506.98 12.06 2030 NA
SNJ54HC244W W CFP 20 25 506.98 26.16 6220 NA
SNJ54HC244W.A W CFP 20 25 506.98 26.16 6220 NA
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DBO0020A

PACKAGE OUTLINE
SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

8.2

@ 7.4

TYP

/—PIN 1 INDEX AREA

|

;

1
1
— 2X —
[5.85]
1 ; Il
1 I [l
1 I Il
1 Il
- —
L J 1 20x 0-38 W
0.22
[B]— sg—— 010 [C[A]E]
NOTE 4

,/ l‘ *

(’ ‘\

\

z
/
&SEE DETAIL A

4
o19mvp

GAGE PLANE

L 0.05 MIN

DETAIL A
TYPICAL

4214851/B 08/2019

NOTES:

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

. Reference JEDEC registration MO-150.

. 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

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
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EXAMPLE BOARD LAYOUT
DBO020A SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

20X (1.85) S\((LMM
1 j | T ‘ (R0.05) TYP
20X (0.45) | { ] | ﬁ
! |
|
|
|

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK METAL METAL UNDER: SOLDER MASK
OPEN|NG\\ / SOLDER MASK \ /OPENlNG
i . |
EXPOSED METAL: \ .\'¥EXPOSED METAL

|
s S

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

4214851/B 08/2019

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
DBO020A SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

20X (1.85) SYMM
1 j | T ¢ (R0.05) TYP
20X (0.45) | 20
|
|

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

4214851/B 08/2019

NOTES: (continued)

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

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

ol I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone & \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
aiaiaialaiala B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

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

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



GENERIC PACKAGE VIEW
FK 20 LCCC - 2.03 mm max height

8.89 x 8.89, 1.27 mm pitch LEADLESS CERAMIC CHIP CARRIER

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

4229370VA\
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AW | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 (18.92) | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
—T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

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

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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DWO0020A

PACKAGE OUTLINE
SOIC - 2.65 mm max height

SOIC

10.63
9.97

W

TYP

@ PIN 11D

AREA

J
)
(=]

_ 18x[1.27]
() — ==
— ==-—
—] —
— —
130 [ — 2%
12.6 [11.43]
NOTES —
— —
— —
— —
it
10 ] i
- o 1112(»(0.51 —L
7.6 0.31 .65 MAX
8] 74 (@ Jo.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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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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MECHANICAL DATA

W (R—GDFP—F20)

CERAMIC DUAL FLATPACK

Base and Seating Plane
0.045 (114) 0.300 (7,62)
f 0.026 (0.66) 0.245 (6,22)
A
Y L 0.009 (0, 23)]:
| 0.100 (2,45) 0.004 (0,10)
0.045 (1,14)
4—— 0.320 (8,13) MAX —»,
1 20
A O
[ | [ ]
[ [ | | 0.022 (0,56)
0.015 (0,38)
[ | | | _f
[ | | ]
[ | |
0.540 (13,72) MAX 0.050 (1,27)
[ | | |
[ | [ ]
[ | [ |
| | | 0.005 (0,13) MIN
4 Places
[ | [ | _£
A 4
10 1"
0.370 (9,40) 0.370 (9,40)
0.250 (6,35) 0.250 (6,35)
4040180-4/F 04/14

NOTES:  A. Al linear dimensions are in inches (millimeters).

moow

This drawing is subject to change without notice.
This package can be hermetically sealed with a ceramic lid using glass frit.
Index point is provided on cap for terminal identification only.
Falls within Mil-Std 1835 GDFP2-F20
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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.
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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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EEXHASEELEEE
TERHRA AVAVIADY R, BF—REERMET—R (T— 22— REBHRET). REVIY—-R(VITLVATHA U EBRE
F) TTUT—2 30 RREFICHETREET RINA A, Web V—)L, Z2HER, TOMOVY—R%E, XRHFIFETZAREENSS
TRROFEFR) BRELTHY, EaESLTREENCNIZBEEHORTRII. FZE0ANUEEOFRERIZEZCVAIBZRIL
. ARNELRBRHICADDSTERLET,

SNSOUY—RA, TFHR A VAVIX VYV HREFERITIRAOBRREBALHEREANOREEZERLELENTT, (1) BEFK
DT TVT—=23VICBLE TFYR AVAVIXYHEROEE. 2) BEZROTSUTr—23 > 0Ok, BRI, 828R, 3) BEFHKROD
T7VTr—2avIlZUTHEEREL. TOMOHSWIREM, EF1UT4, R, ELRBOBEHEANORELERICHETHER
Z, BEEOIKNBIMTESENDELET,

LROZEVY AR, FEBLKEEENDAEMA B ET. ChSsOUY—RARK, VY—ATHAEKTVS TFHR- 1AV
AVVHREERAIZITTIT—230REOBNTOR, THFYA AVAVIADVEZOERZHERICHFELET, Chs50
DY—RAICEALT, kOB TERIZCEXBBIDCERFRELETNTVET, TFHRA A VAVIXDYREZEOHNEEED
SAEVAFREENTVRRTEB Y EEA. BERLE. ChosOUY—RAZASTHEALLERRETZ2H50DBRALIT, BE,
BH, BX, BRECOVT, TEHR AVAVIAXDYB LT ZTORBAZELZICHETZE0EL, TFHR AVAVILXIYE
—tIOEEEEELET,

THFEHRA AZAYNIXYOR@E, TFFA AVAVILADY OBRGERHE, B ticom®HrDND THEHR A VAVILADY
HROBEEREENVTIhAZBU TRUIZIEATESFENOTTRHEIATVET, TFHRA 1VAVIXIYNFhs5DYY
—AZRMIRZ LR, BAETID TFTRA AVAVIADY ORAFCBEORIEOHEDVLAPEEZERIZENTRH Y £
/LO

BEBEFVABIENMKRERLFREFEEZRELLBETE, TFHR AVAVIAVYRBThSICERERBA, EBELET,
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