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4 Pin Configuration and Functions

OE1[]1 U20] Vee
A1[]2 19[] OE2
A2[]3 18]] Y1
A3 []4 17]] Y2
A4[]5 16]] Y3
A5 []6 15]] Y4
A6[]7 14]] Y5
A7[]8 13]] Y6
A8 ]9 12]] Y7

GND [] 10 11 v8

Kl 4-1. D or PW Package (Top View)

% 4-1. Pin Functions

e PIN e /10 DESCRIPTION

OET 1 | Output Enable 1

A1 2 | A1 Input

A2 3 | A2 Input

A3 4 | A3 Input

A4 5 | A4 Input

A5 6 | A5 Input

A6 7 | A6 Input

A7 8 | A7 Input

A8 9 | A8 Input

GND 10 — Ground

Y8 11 (0] Y8 Output

Y7 12 (0] Y7 Output

Y6 13 ) Y6 Output

Y5 14 ) Y5 Output

Y4 15 0] Y4 Output

Y3 16 (0] Y3 Output

Y2 17 (0] Y2 Output

Y1 18 (0] Y1 Output

OE2 19 | Output Enable 2

Vee 20 — Power Pin
Copyright © 2024 Texas Instruments Incorporated R 15 3
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5 Specifications

5.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT

Vee Supply voltage range -0.5 7 \%
V@) Input voltage range -0.5 7 v
Vo @ Output voltage range -0.5 Ve +0.5 \%
Ik (V| <0) Input clamp current -20 mA
lok (Vo <0or Vg > Vge) Qutput clamp current +20 mA
lo (Vo =0to Vce) Continuous output current 25 mA

Continuous current through Ve or GND 175 mA
Tstg Storage temperature range -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 voltage ratings may be exceeded if the input and output current ratings are observed.

5.2 Recommended Operating Conditions

over operating free-air temperature range (unless otherwise noted(")

MIN MAX  UNIT

Vee Supply voltage 2 5.5 \Y
Vee=2V 1.5

Viy High-level input voltage Vec =3V 21 \%
Vec =55V 3.85
Vee=2V 0.5

Vi Low-level input voltage Vee =3V 0.9 \Y
Ve =55V 1.65

V| Input voltage 0 5.5 V

Vo Output voltage 0 Vee \Y
Vee=2V -50 mA

lon High-level output current Vec=33V+03V -4
Vec=5V+05V -8 mA
Veg=2V 50 mA

loL Low-level output current Vec=33V+03V 4 A
Vee=5V+05V 8
Vee=33V+03V 100

At/Av Input transition rise or fall rate ns/\V
Vee=5V+05V 20

Ta Operating free-air temperature -40 125 °C

(1)  All unused 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.
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5.3 Thermal Information

SN74AHC541-Q1
THERMAL METRIC() DW (SOIC) PW (TSSOP) UNIT
20 PINS 20 PINS
Roua Junction-to-ambient thermal resistance 58 116.8 °C/W

M

5.4 Electrical Characteristics

over recommended operating free-air temperature range (unless otherwise noted)

For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, (SPRA953).

Ta=25°C Ta=-40°C TO | Tp = -40°C TO
PARAMETER TEST CONDITIONS Vee 125°C 85°C UNIT
MIN TYP MAX MIN MAX MIN MAX
2V 1.9 2 1.9 1.9
lon = =50 mA 3V 2.9 3 2.9 2.9
Von 45V 4.4 45 44 44 Vv
lop = -4 mA 3V 2.58 2.48 2.48
loy = -8 mA 45V 3.94 3.8 3.8
2V 0.1 0.1 0.1
loL = 50 mA 3V 0.1 0.1 0.1
VoL 45V 0.1 0.1 01| V
loL =4 mA 3V 0.36 0.5 0.44
loL = 8 MA 45V 0.36 0.5 0.44
I V,=5.5V or GND 0Vto55V +0.1 +1 1| uA
loz " xo = Vo or GND, Vi (OF) =V or 55V +0.25 25 25 uA
IH
lec V| =Vgcor GND, lo=0 55V 4 40 40 BA
Ci V, = V¢ or GND 5V 10 10| pF
CO Vo =Vccor GND 5V pF
(1)  Forinput and output, Iz includes the input leakage current.
5.5 Switching Characteristics, Vcc =3.3V 0.3V
over recommended operating free-air temperature range, Vcc = 3.3 V £ 0.3 V (unless otherwise noted) (see | 6-1)
oro Ta =-40°C TO | Tp = -40°C TO
LOAD Ta=25°C 125° z
5°C 85°C
PARAMETER | FROM (INPUT) | TO (OUTPUT) CAPACITANCE UNIT
MIN TYP MAX MIN MAX| MIN MAX
1! 5 7 1 8.5 1 8.5
PLA A Y CL=15pF ns
tppL 5 7 1 8.5 1 8.5
t 6 10.5 1 11 1 11
Pz OF Y CL=15pF ns
tpzL 6 105 1 1 1 1
{ __ 7 11 1 12 1 12
Pz OE Y CL=15pF ns
tpi2 7 1 1 12 1 12
tpLH 75 105 1 12 1 12
A Y CL =50 pF ns
tpHL 75 105 1 12 1 12
1! _ 8 14 1 16 1 16
Pz OE Y CL =50 pF ns
tpzL 8 14 1 16 1 16
tppz _ 9 154 1 175 1 17.5
OE Y CL=50pF ns
tpLz 9 154 1 175 1 17.5
Copyright © 2024 Texas Instruments Incorporated TR 15 5
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over recommended operating free-air temperature range, Voc = 3.3 V £ 0.3 V (unless otherwise noted) (see K| 6-1)

oL Ta=-40°C TO | To =-40°C TO
PARAMETER | FROM (INPUT) | TO (OUTPUT) Sy Ta=25°C 125°C 85°C UNIT
CAPACITANCE
MIN TYP MAX MIN MAX| MIN MAX
tsk(o) C_ =50 pF 1.5 15| ns
5.6 Switching Characteristics, Vcc =5V 0.5V
over recommended operating free-air temperature range, Vo =5V £ 0.5 V (unless otherwise noted) (see ¥ 6-1)
o Ta=-40°C TO | Tp=-40°C TO
FROM TO LOAD Ta=25°C 125°C 85°C
HARALLEEN (INPUT) | (OUTPUT) | CAPACITANCE Ll
MIN TYP MAX MIN MAX MIN MAX
f 3.5 5 1 6 1 6
PLA A Y CL=15pF ns
tonL 35 5 1 6 1 6
t 4.7 7.2 1 8.5 1 8.5
Pzn OE Y CL=15pF ns
tpzL 4.7 7.2 1 8.5 1 8.5
1! 5 7.5 1 8 1 8
Pz OF Y CL=15pF ns
tpLz 5 75 1 8 1 8
{ 5 7 1 8 1 8
PLH A Y CL =50 pF ns
tprL 5 7 1 8 1 8
tozn _ 6.2 9.2 1 10.5 1 105
OE Y C,L =50 pF ns
tpzL 6.2 9.2 1105 1105
It _ 6 8.8 1 10 1 10
Frz OE Y CL =50 pF ns
te 2 6 8.8 1 10 1 10
tsk(o) C, =50 pF 1 1 ns
5.7 Noise Characteristics
Vec=5V,CL=50pF, Ta=25°C(™
PARAMETER MIN MAX UNIT
VoLp) Quiet output, maximum dynamic Vg 0.8 \
VoL Quiet output, minimum dynamic Vg, -0.8 \%
VoHv) Quiet output, minimum dynamic Voy 4.7 \Y
ViHD) High-level dynamic input voltage 3.5 \Y
ViLp) Low-level dynamic input voltage 1.5 \Y
(1)  Characteristics are for surface-mount packages only.
5.8 Operating Characteristics
VCC =5V, TA =25°C
PARAMETER TEST CONDITIONS TYP UNIT
Cpd Power dissipation capacitance No load, f=1MHz 12 pF
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6 Parameter Measurement Information

oVcc
S1
= O Open
From Output Test From Output RL,\N1\, kQ P
Under Test Point Under Test GND
CL CL
(see Note A) I (see Note A) I
LOAD CIRCUIT FOR LOAD CIRCUIT FOR
TOTEM-POLE OUTPUTS 3-STATE AND OPEN-DRAIN OUTPUTS
————Vcc
Timing Input 50% Vcc
< > | oV
| N | —
| | Vee tsy ——> |
L Vce
0, 0,
Input 50% Vce XSOA’ Vee Data Input 50% Vce 50% Vce
ov ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
————— Vce Vee
Output
Input 50% Ve 50% Vee Conol >’<50% Vee Xso% Vee
| | ov | | ov
tPLH —H—P: H—“I— tPHL outout P2 —» }4— —» [ tprz
| ———V e =V
' OH Waveform 1 | =vVcc
In-Phase | 50% V 50% V, |
Output ? (|:C ° C\;: St1atVce |
| | oL (see Note B) | I |
tpHL —j¢—»! l—>»— tpLH tozH ¥ & M @ tphz
| : Vou Output | Ly
Out-of-Phase Waveform 2 ~ OH
Output Sk 50% Vce ZK 50% Vce S1 at GND 50% Vcc \VOH -0.3 v~o y
——— VoL (see Note B) ~
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING

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 < 1 MHz, Z5 =50 Q, t, < 3 ns, tf < 3 ns.

D. The outputs are measured one at a time, with one input transition per measurement.

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

& 6-1. Load Circuit and Voltage Waveforms

TEST S1
tpLH/teHL Open
tpLz/tpzL Vee
terz/trzn GND
Open Drain Vee
Copyright © 2024 Texas Instruments Incorporated TR 15 7
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7 Detailed Description
7.1 Overview

The 3-state control gate is a two-input AND gate with active-low inputs so that if either output-enable (OET or
OE2) input is high, all corresponding outputs are in the high-impedance state. The outputs provide noninverted
data when they are not in the high-impedance state.

To ensure the high-impedance state during power up or power down, OE should be tied to V¢ through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

7.2 Functional Block Diagram

—_— 1
OE1 ——(C

OE2 1940

A1

To Seven Other Channels

B 7-1. Logic Diagram (Positive Logic)

7.3 Device Functional Modes
# 7-1. (Each Buffer/Driver)

INPUTS OUTPUT
OE1 OE2 A Y
L L L L
L L H H
H X X 4
X H X 4
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8 Application and Implementation

#HiE
PAR RS o 145 BANE T T1 8RR e L, TR AR LR MR se et . T 1% 7 N f 3 e
SR TG TR . P RIIE S F IR B, AR R G T RE

8.1 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 V¢ pin should have a good bypass capacitor to prevent power disturbance. For devices with a single
supply, 0.1 uF is recommended. If there are multiple V¢¢ pins, 0.01 v F or 0.022 1 F is recommended for each
power pin. It is acceptable to parallel multiple bypass caps to reject different frequencies of noise. A 0.1 v F and
1 v F are commonly used in parallel. The bypass capacitor should be installed as close to the power pin as
possible for best results.

8.2 Layout
8.2.1 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 in Layout Diagram 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 V¢¢; whichever makes more sense or is more convenient. It is generally acceptable to
float outputs unless the part is a transceiver. If the transceiver has an output enable pin, it will disable the outputs
section of the part when asserted. This will not disable the input section of the I0s, so they cannot float when
disabled.

Copyright © 2024 Texas Instruments Incorporated FER PR 9
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8.2.1.1 Layout Example

Recomm end GND fiood fill for
im proved zignal iEolation, noize
reduction, and therm al dizzipation

Wez G

I ®

OEi1 VCC
,,,,,, 1 820
Al 22 Rl P g0
Unuesed input
tied to GND

AslEe s s 12T
10f § § i

Avoid F0° GN(D: } v

coumers for

signal lines

01 uF

|1 OEZ

Y1
Y2
Y3
Y4
¥5
Y6
Y7

MO

Bypass capac ifor
placed cloze fo the
device

Unuzsed output
left flzating

K] 8-1. Layout Diagram

10
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9 Device and Documentation Support

9.1 Document Support (Analog)

9.1.1 Related Documentation

The table below lists quick access links. Categories include technical documents, support and community
resources, tools and software, and quick access to sample or buy.

% 9-1. Related Links

TECHNICAL TOOLS & SUPPORT &
PARTS PRODUCT FOLDER SAMPLE & BUY DOCUMENTS SOFTWARE COMMUNITY
SN74AHC541-Q1 Click here Click here Click here Click here Click here
9.2 B Ry B HiE A

ERCCRS R @SN |, iE SR ti.com LRSS e . S Ay BTN, RO AR B0 AR S R O
B, FREREANE R 5 EE T ST SOR LS BT T sl k.

9.3 LRHIR

TIE2E™ X Frittze TRMMEESEZEZR , THZENERLAFEWRE. SR IERMMESAR TS . #%
A AR E R R R, FRA5 AT 5 A pRas T B

BRI N A S ATk E HERE Y SRt XSS E IR T HARYE |, FFHA— 2 i T B0
TI 8 FH 25K

9.4 Trademarks

TI E2E™ is a trademark of Texas Instruments.

A b3 % BT & I =

9.5 F HL I L

HEOE (ESD) SARFRXANER L . B AR (T1) EEUGE IS 24 TS M Ak B AT B B o 1 SRS 5 TR P b B
A RIS | T SR B

B2

Alad ESD 47 0 SEMUNIOTEREME S, , KB BPF R R85 (0 SR B B T RETE 25 50 L BIBUR , IR PN A 19 2
O T R 2 BB PR 5 SR (AR A1

9.6 RiER

TI RiEE AARERIN I AERE T ARG T BRI R A E S

10 Revision History
o DARTRRAS B DU AT R85 24 i RSAS (Y DR AN [

Changes from Revision B (April 2023) to Revision C (July 2024) Page
* Updated thermal values for PW package from R 6 JA = 58 to 116.8, all values in °C/W ..........cccoeiiiiiiiiieenn. 5
Changes from Revision A (April 2008) to Revision B (April 2023) Page

o IINT M BEEE R GIL)EE R ESD FR R HIEFEIGE R aFLAEHRA W RIS H Y
HIHKRER Wy Aifd Wy asERIFISF T LI FSFER AT ITIHGITE T oo, 1
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11 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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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 ©)
@ ©)

SN74AHC541QPWRG4Q1 Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AHC541Q
SN74AHC541QPWRG4Q1.A  Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AHC541Q
SN74AHC541QPWRQ1 Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AHC541Q
SN74AHC541QPWRQ1.A Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AHC541Q
SN74AHC541QPWRQ1.B Active Production TSSOP (PW) | 20 2000 | LARGE T&R - NIPDAU Level-1-260C-UNLIM -40 to 125 AHC541Q

@ 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 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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OTHER QUALIFIED VERSIONS OF SN74AHC541-Q1 :
o Catalog : SN74AHC541

o Military : SN54AHC541

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Military - QML certified for Military and Defense Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| A0 |<—
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 0O O 0O 0O 0O 0O Sprocket Holes
| |
T T
St N Il )
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)
ISN74AHC541QPWRG4Q1 TSSOP PW 20 2000 330.0 16.4 6.95 | 7.0 14 8.0 16.0 Q1
ISN74AHC541QPWRG4Q1 TSSOP PW 20 2000 330.0 16.4 6.95 | 7.0 14 8.0 16.0 Q1
SN74AHC541QPWRQ1 | TSSOP PW 20 2000 330.0 16.4 6.95 | 7.0 14 8.0 16.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 24-Jul-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

SN74AHC541QPWRG4Q1 TSSOP PW 20 2000 353.0 353.0 32.0
SN74AHC541QPWRG4Q1 TSSOP PW 20 2000 353.0 353.0 32.0

SN74AHC541QPWRQ1 TSSOP PwW 20 2000 353.0 353.0 32.0
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWO0O020A

SMALL OUTLINE PACKAGE

PIN 1 INDEX AREA
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20X 0.30
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&-«/\ (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
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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
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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
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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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