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Vee P Y H Y R 0.5 7 \%
Vi EPNGEN NG ) -0.5 7 Y,
Vo TE e PRI T FER A e — S e o £ P 5 L (2) 0.5 7 \Y;
Vo it P S L 2) 05 Vgc+05 \Y
Ik LD KA V| <-0.5V 20 mA
lok 0 H AR T LR Vo <-0.5V 5% Vg > Ve + 0.5V +20 mA
lo RS IR Vo =0 % Vge +25 mA
#IE Vec 8% GND 5440 L +75 mA
Ty 4hi 150 °C
Tstg VA7 R -65 150 °C
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V(esp) g GEl — - v
FEHLESEREIT (CDM) , f74 AEC Q100-011 CDM ESD 428%5:4% C4B +1000
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5.3 BWE{T &M
7E B 2R KA T B DA R BV B P UAS ( BRAEAS B B )
FAE Vi P Jis B=/ME BRE V)
Vee FLJR LR 45 55 Y
Vi LR S PNGERES Ve =5V 2 \Y;
ViL & HLSP RN LR Vee =5V 0.8 \Y,
Vi IR 0 55 \%
Vo vt LR 0 Vee \%
lon P Ve =5V 0.5V 8 mA
loL A P4 H L IR Vce =5V £0.5V 8 mA
At/Av I ONFEW TRl R R %R Vee =5V +£0.5V 20 ns/V
Ta H AR XS T I AR -40 125 °C
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5.4 #MERRER
‘ Htghr()
ks el RoJa R yc(top) Ro B Wr Y R o yc(pot) AL
DGS (VSSOP) 20 131.6 69.5 86.7 10.9 85.9 A A °C/IW
PW (TSSOP) 20 116.8 58.5 78.7 12.6 77.9 A °C/IW
RKS (VQFN) 20 90.4 92.2 63.4 29 63.5 413 °C/IW
(1) BARBIAMERNEZEE | S5 R 1C S5 PIRhR R H T
5.5 B/ R
£ B ARIE KGR T I TARR VG IS ( BRAESA T )
2% R Vee H0°C % 125°0 Hfr
B/ME SR kM
Vou lon= -50uLA 4.5V 44 4.49 v
lon = -8mA 45V 3.8 43
VoL lo,=501A 4.5V 0.01 0.1 v
loL = 8mA 4.5V 0.2 0.44
I V| =5.5V 8 GND 7 H. Vgc = OV % 5.5V 0V % 5.5V +0.001 +1 MA
loz Vo =Vee 8 GND H Ve = 5.5V 5.5V 0.2 25| pA
lcc Vi=Vec 8 GND, Ig=0, Ve = 5.5V 5.5V 0.3 40| pA
Moo S BARIN 34V JUBBARIN Voo R |5 5 02 15l ma
C V| = V¢ 8 GND 5v 4 10| pF
Co Vo = Vcc 8t GND 5V 5 pF
Cep T# , F=1MHz 5V 13 pF
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5.6 JF

Cy = 50pF ; £ B 8 KIEAF I TARREEE A WAUEAE Ta = 25°C WHIAS ( BRIESA U ) . HS WS E7E

2% MCEN) | E (i) SR v CGBEIAE o
Z ! I ; = cc )
BME  HEE BAME
! 3.2 4.2 5.6 ns
PLA A Y CL = 15pF 5V
tPHL 3.1 4.2 5.8 ns
t . 4.2 5.6 7.6 ns
Peh OE Y CL = 15pF 5v
tPZL 3.6 4.9 6.9 ns
t _ 3 4 5.3 ns
Frz OE Y CL = 15pF 5v
tPLZ 4.5 5.1 5.9 ns
{ 4.1 55 7.4 ns
PLA A Y C, = 50pF 5V
tpHL 4.2 5.6 7.7 ns
! . 54 7.4 9.9 ns
Pz OE Y C_ = 50pF 5V
tpzL 5 6.7 9 ns
t _ 51 6 7.4 ns
Pz OE Y C_ = 50pF 5v
tPLZ 6.8 7.3 8.1 ns
tsk(o) C. = 50pF 5V 0.1 0.2 ns
5.7 g et
Veg =5V , CL = 50pF , Ta = 25°C
M i B/ME HRE BAE| AL
VoLp) THEH , BOKEIA VoL 0.8 \Y
VoLw) g, RN VoL -0.2 \Y;
VoH(v) THE , BNEIAS Vou 3.8 \Y
Vilp) [ R TIESt NGV 2 \%
ViLp) A% FEL P 3h 2\ HL R 0.8 \Y
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5.8 AR
Ta=25°C (BRAESAA B )

80 5
— 25°C 4.95
70 | — 125°C
—— _40°C J 44.9
60 85
/ 48
50 475
< \/V S 47
- 40 I 465
8 0 J-/\/\’ ~ P S 46
P~ A 455
20 45
L— 445 — 40°C
10 —— 4.4 — 25°C
r~ 435 — 125°C
o05 1 15 2 25 3 35 4 45 5 55 43
: : P Voo V) : : 25 225 -20 -175 -15 -125 10 75 -5 25 0
e — o
-1. 3 VR HY . N
P 5-1. HR e Fe PR SR ) 5-2. B PR T Mt S S AR ER ( 5V R )
0.5
0.45
0.4
0.35
_. 03
)
2 0.25
s
0.2
0.15
0.1 // — -40°C
— 25°C
0.05 — 125°C
0
0 25 5 75 10 125 15 175 20 225 25
loL (MA)
B 5-3. IR PRE T B RS BRAEIRR (5V HIR )
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6 ZHMERR

TR RPN RG], P 2 8 AR AL R R AR R I FE . T S K oh 25 i B DU Rk i Rk AR AR 1R it

PRR < 1MHz , Zo = 50Q , t; < 2.5ns.
B H b B AR RN R — AN N A

PR S1 S2 R CL AV Vee
tpLHs tPHL W Wt — 15pF. 50pF — ot
tpLz+ tpzL Zikey Wi T 1kQ 15pF. 50pF 0.15V <25V
tpHz 5 tpzH W T ik 1k Q 15pF. 50pF 0.15V < 2.5V
trizs tpzL ZikEy Wi 1k Q 15pF. 50pF 0.3V > 2.5V
terz . tpzn W Giksy 1k Q 15pF. 50pF 0.3V >2.5V
Test L S 3V
Point 1_ Input fw—L
S1 |
From Output AL
Under Test
c Sz Output
:I: Waveform 1
(1) CL BFFR NN I B LS
B 6-1. =A% i 538 K | |
Output 50% 50%
Waveform 2 ° °
— — — Vo
(1) tpLy A tppy Z BN K E S tod AHIE
& 6-2. R ETUALHEIEIR
v 90% g% — — Ve
Input 1.3V 1.3V Input
| | 10% 4 | | N\ 10%
ov oV
| | > e e g
|<—>|— tez (" |<—>|— to?
Output | | =Vee 90% 90% Von
Waveform 1 Outout
S1 CLOSED, p N N
S2 OPEN V. 10% | | 10% Vv
oL oL
> ey e 0
| (1) t A te Z B BCRAE S t AR T
Output 9?/_ — Vou
! % Y N
Waveforn 2 50% &l 6-4. HEEUETE |, S NRIS H % 4t [A)
S2 CLOSED‘ =0V

(1) tpzL F1 tpzy AR E 5 ten HHIF.
(2) tpLz 1 tppz Z MK E 5 tyis HHF

& 6-3. R ALREIER
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Vone)y Vorp)— ——
Quiet / ~ (\ ~
Output
VoL

AEFTA FE A T 45T 0015 PO T 75

& 6-5. LR A
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7 VE4HE A

7.1 b

SN74AHCT541-Q1 48 A7 = 2% i 1 BB 2 25 o (K HF A 20 Hh B RS 485 51 i ( OB M OE2 ) il Ty J\
ANIEIE |, IR E e A U R T A R AL

JE S, a2 RS IRB G AT T
2 M AAE IR, AR E Y R BHYUIRES

7.2 DIRETHEE
- 1
OE1 ——(
OE2 19—C
A1 2 | i 18 Y1
To Seven Other Channels
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7.3 FRMEULEA

7.3.1 F# CMOS =% 4

U ST CMOS =84t . XLkt m] LASKBI A T AR AT e BT = eiREs . AR 7 Fonas it
AT UARENANAE HARDLRS FL i o B8R 1R (R 9K B 8 77 AT RELE B2 SRS 7 AR PR Y DR IR N 25 R A 2 A A 38 2% 1 DAY
IEHR# o BEAL , AZ AR F B ) REVS SR BN FER L UL AT BE S AR 32 . AN BRI BT SE Ko 5500 BR 1) 231 10 4an i 2h
o, DO R R TR 880 o AR I T 260/ i K HE [ TH FLE AR E

METRESN , WA Sh R, AR, (H TR E RN TR fERBETURES
T, f A SR, R AR R . AR AT H AR IR ED SHE R BN AL, MXAR N R R H R
ARAN o B BT 7 L B AT DA 3 40t s, DA 24 Y i T vt BELODR A IS 7 o £ (4t R vl T o R BELAEHS R
REZMPEER , OFEFAEFMIIFERE] . 8% , ATLMER 10k Q  HFHES R L XL EDR

HAF A =2 CMOS iy Hi N AR SR W IR AS o
7.3.2 TTL #27% CMOS # A
LA EEE TTL HA7 CMOS i\ . XS N & 13 NiEE B N R B S TTL 288 iER,

TTL 5w CMOS S AN BPL , B H @B S5 N AR B BLAS | 0 T PR . SIS OL T I
BHAAE X0 R A HE (T4 WA KN IS AN A THAFHE s R R IR B, RIS EHE (R =V +
) THEA

TTL FAA CMOS i N ZSRA NS S ROZ AR M Pl A e | W @ i 777351 3 B N e 49t i (] B
FPE Lo AFFE TR FEINFEL I REFEIRG . AREZHEMER , S CMOS A Z 15 206717
sE N R -

FEIZATNE] | ARfTIRAAELAL TTL AT CMOS A &4, R A LIUE Voo B GND #ifk. R R
A —HESWEA , AL LR s R hL B LAY |, DA X EE I (] B A A s N . L BELAEDRE ek T
ZRIAIER  (HEWEH 10k Q HFHES | I3 % AT LU 2 i 2K
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7.3.3 HIENE
Zas R B> — A BA TR R R . TS B S T AR B, T AR R A R

Package Package

Solder
Wettable Flank Lead Standard Lead

& 7-2. 1285 B A FIERME R QFN BEE5RME QFN 335 1) 4k % i A

AN B B T R R A AN BREIRE | T QFN ST B bl (AOT) aateill. i 7-2 B
7, AT N 38 AT (R B AT B R DI | DR ERG ISR LA R AR, A B TSR R M T RS . AR
(G S, ES A
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7.3.4 £ R ESEfY
% P it L RN BUAT IE SRS, AR % A RN R R R W 7-3 B

/J\ AD
FL I ) 20 iR A HIE 18 32 e B AT RESS 40 R 88 o G SR T8 < A\ M ) ) AR BTE (B, BN
At F s P O AUE A

Input

& 7-3. SRR R RE R RSAE

7.4 SHEThRARS

LR T1. EeR
WA HHE

X|IT|rr|r %|
— |
I\ X|r|r— %|
N
X|X|IT|r| P>

N|N|I|r

(1) L=HNKEF , H=8MARBEF, X= A AHEE
(2) L=#%HEr, H=%E&EH, Z= &5
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8 [N FH Ak

B/

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
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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 ©)
@ ©)
CAHCT541QWRKSRQ1 Active Production VQFN (RKS) | 20 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 HB541Q
SN74AHCT541QDGSRQ1 Active Production VSSOP (DGS) | 20 5000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 HB541Q
SN74AHCT541QPWRQ1 Active Production TSSOP (PW) | 20 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AHCT541Q

@ 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 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 SN74AHCT541-Q1 :
o Catalog : SN74AHCT541
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o Enhanced Product : SN74AHCT541-EP

o Military : SN54AHCT541

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
o Enhanced Product - Supports Defense, Aerospace and Medical Applications

o Military - QML certified for Military and Defense Applications
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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
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
CAHCT541QWRKSRQ1 | VQFN RKS 20 3000 180.0 12.4 2.8 4.8 12 4.0 12.0 Q1
SN74AHCT541QDGSRQ1| VSSOP | DGS 20 5000 330.0 16.4 5.4 5.4 145 | 8.0 16.0 Q1
SN74AHCT541QPWRQ1| TSSOP PW 20 3000 330.0 16.4 6.95 | 7.0 14 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)

CAHCT541QWRKSRQ1 VQFN RKS 20 3000 210.0 185.0 35.0
SN74AHCT541QDGSRQ1 VSSOP DGS 20 5000 353.0 353.0 32.0

SN74AHCT541QPWRQ1 TSSOP PwW 20 3000 353.0 353.0 32.0

Pack Materials-Page 2




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.

INSTRUMENTS
www.ti.com




PACKAGE OUTLINE

DGSO0020A VSSOP - 1.1 mm max height
SMALL OUTLINE PACKAGE

PIN 1 INDEX:

AREA

1

—

—

—1

52 L]
NorEs ]
—1

—1

—1
10—

|
N w
[l

SEE DETAIL A

=x
[ 1 0.275
20X &

0.165

/\ 4X (7°-157)

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
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jJu=—
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N
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(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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