
SNx4AHC04 HEX INVERTERS

1 Features
• Operating range of 2 V to 5.5 V
• Latch-up performance exceeds 250 mA per JESD 

17

2 Description
The 'AHC04 devices contain six independent 
inverters. These devices perform the Boolean function 
Y = A.

Package Information
PART NUMBER PACKAGE1 BODY SIZE (NOM)

SNx4AHC04

N (PDIP, 14) 19.3 mm × 6.35 mm

D (SOIC, 14) 8.65 mm × 3.91 mm

DB (SSOP, 14) 6.20 mm × 5.30 mm

NS (SOP, 14) 12.60 mm × 5.30 mm

PW (TSSOP, 14) 5.00 mm × 4.40 mm

DGV (TVSOP, 14) 3.6 mm × 4.4 mm

RGY (VQFN, 14) 3.50 mm × 3.50 mm

1. For all available packages, see the orderable 
addendum at the end of the data sheet.

Figure 2-1. Logic Diagram, Each Gate (Positive Logic)
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3 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision N (May 2013) to Revision O (May 2023) Page
• Added Package Information table, Pin Functions table, and Thermal Information table....................................1
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4 Pin Configuration and Functions
Table 4-1. 

SN54AHC04 J or W Package 
SN74AHC04 D, DB, DGV, N, 

NS, or PW Package (Top View)
SN74AHC04 RGY Package (Top View) SN54AHC04 FK Package (Top 

View)

Table 4-2. Pin Functions
PIN

I/O DESCRIPTION
NAME

SN74AHC04 SN54AHC04
D, DB, DGV,
N, NS, PW RGY J, W FK

1A 1 1 1 2 I 1A Input

1Y 2 2 2 3 O 1Y Output

2A 3 3 3 4 I 2A Input

2Y 4 4 4 6 O 2Y Output

3A 5 5 5 8 I 3A Input

3Y 6 6 6 9 O 3Y Output

4A 9 9 9 13 I 4A Input

4Y 8 8 8 12 O 4Y Output

5A 11 11 11 16 I 5A Input

5Y 10 10 10 14 I 5Y Output

6A 13 13 13 19 I 6A Input

6Y 12 12 12 18 O 6Y Output

GND 7 7 7 10 — Ground Pin

NC — — —

1

— No Connection

5

7

11

15

17

VCC 14 14 14 20 — Power Pin
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5 Specifications
5.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)(1)

MIN MAX UNIT
VCC Supply voltage range –0.5 7 V

VI (2) Input voltage range –0.5 7 V

VO (2) Output voltage range –0.5 VCC + 0.5 V

IIK Input clamp current (VI < 0) –20 –20 mA

IOK Output clamp current (VO < 0 or VO > VCC) ±20 ±20 mA

IOK Continuous output current (VO = 0 to VCC) ±25 ±25 mA

Continuous current through VCC or GND ±50 ±50 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 ESD Ratings
VALUE UNIT

V(ESD) Electrostatic discharge

Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all pins(1) ±2000

VCharged device model (CDM), per JEDEC specification JESD22-C101, 
all pins(2) ±1000

Machine Model (A115-A) ±200

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

5.3 Recommended Operating Conditions
SN54AHC04 SN74AHC04

UNIT
MIN MAX MIN MAX

VCC Supply voltage 2 5.5 2 5.5 V

VIH High-level input voltage

VCC= 2 V 1.5 1.5

VVCC= 3V 2.1 2.1

VCC= 5.5 V 3.85 3.85

VIL Low-level Input voltage

VCC= 2 V 0.5 0.5

VVCC= 3 V 0.9 0.9

VCC= 5.5 V 1.65 1.65

VI Input voltage 0 5.5 0 5.5 V

VO Output voltage 0 VCC 0 VCC V

IOH High-level output current

VCC= 2 V –50 –50

mAVCC= 3.3 V ± 0.3 V –4 –4

VCC= 5 V ± 0.5 V –8 –8

IOL Low-level output current

VCC= 2 V 50 50

mAVCC= 3.3 V ± 0.3 V 4 4

VCC= 5 V ± 0.5 V 8 8

Δt/Δv Input Transition rise or fall rate
VCC= 3.3 V ± 0.3 V 100 100

ns/V
VCC= 5 V ± 0.5 V 20 20

TA Operating free-air temperature –55 125 –40 125 °C
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5.4 Thermal Information

THERMAL METRIC1

SNx4AHC04
UNITD DB DGV N NS PW RGY

14 PINS
RθJA Junction-to-ambient thermal resistance 86 96 127 80 76 113 47 °C/W

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, (SPRA953).
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5.5 Electrical Characteristics
over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS VCC
TA = 25°C

TA = –55°C TO 
125°C

TA = –40°C TO 
85°C

TA = –40°C TO 
125°C

UNITSN54AHC04 SN74AHC04
Recommended

SN74AHC04

MIN TYP MAX MIN MAX MIN MAX MIN MAX

VOH

IOH = –50 µA

2 V 1.9 2 1.9 1.9 1.9

V

3 V 2.9 3 2.9 2.9 2.9

4.5 V 4.4 4.5 4.4 4.4 4.4

IOH = –4 mA 3 V 2.58 2.48 2.48 2.48

IOH = –8 mA 4.5 V 3.94 3.8 3.8 3.8

VOL

IOL = 50 µA

2 V 0.1 0.1 0.1 0.1

V

3 V 0.1 0.1 0.1 0.1

4.5 V 0.1 0.1 0.1 0.1

IOH = 4 mA 3 V 0.36 0.5 0.44 0.5

IOH = 8 mA 4.5 V 0.36 0.5 0.44 0.5

II VI = 5.5 V or GND 0 V to 5.5 
V ±0.1 ±1(1) ±1 ±1 µA

ICC
VI = VCC or 
GND, IO = 0 5.5 V 2 20 20 20 µA

Ci VI = VCC or GND 5 V 2 10 10 pF

(1) On products compliant to MIL-PRF-38535, this parameter is not production tested at VCC = 0 V.

5.6 Switching Characteristics
over recommended operating free-air temperature range, VCC = 3.3 V ± 0.3 V (unless otherwise noted) (see Load Circuit and 
Voltage Waveforms)

PARAMETER FROM
(INPUT)

TO
(OUTPUT)

LOAD
CAPACITANCE

TA = 25°C
TA = –55°C TO 

125°C
TA = –40°C TO 

85°C

TA = –40°C TO 
125°C

UNITRecommended

SN54AHC04 SN74AHC04 SN74AHC04

TYP MAX MIN MAX MIN MAX MIN MAX

tPLH
A Y CL = 15 pF

5(1) 8.9(1) 1(1) 10.5(1) 1 10.5 1 10.5
ns

tPHL 5(1) 8.9(1) 1(1) 10.5(1) 1 10.5 1 10.5

tPLH
A Y CL = 50 pF

7.5 11.4 1 13 1 13 1 13
ns

tPHL 7.5 11.4 1 13 1 13 1 13

(1) On products compliant to MIL-PRF-38535, this parameter is not production tested.

5.7 Switching Characteristics, VCC = 5 V ± 0.5 V
over recommended operating free-air temperature range, VCC = 5 V ± 0.5 V (unless otherwise noted) (see Load Circuit and 
Voltage Waveforms)

PARAMETER FROM
(INPUT)

TO
(OUTPUT)

TEST 
CONDITIONS

TA = 25°C
TA = –55°C TO 

125°C
TA = –40°C TO 

85°C

TA = –40°C TO 
125°C

UNITRecommended

SN54AHC04 SN74AHC04 SN74AHC04

TYP MAX MIN MAX MIN MAX MIN MAX

tPLH
A Y CL = 15 pF

3.81 5.51 11 6.51 1 6.5 1 6.5
ns

tPHL 3.81 5.51 11 6.51 1 6.5 1 6.5

tPLH
A Y CL = 50 pF

5.3 7.5 1 8.5 1 8.5 1 8.5
ns

tPHL 5.3 7.5 1 8.5 1 8.5 1 8.5

1. On products compliant to MIL-PRF-38535, this parameter is not production tested.
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5.8 Noise Characteristics
VCC = 5 V, CL = 50 pF, TA = 25°C(1)

PARAMETER
SN74AHC04 UNIT

MIN TYP MAX
VOL(P) Quiet output, maximum dynamic VOL 0.4 V

VOL(V) Quiet output, minimum dynamic VOL –0.4 V

VOH(V) Quiet output, minimum dynamic VOH 4.8 V

VIH(D) High-level dynamic input voltage 3.5 V

VIL(D) Low-level dynamic input voltage 1.5 V

(1) Characteristics are for surface-mount packages only.

5.9 Operating Characteristics
VCC = 5 V, TA = 25°C

PARAMETER TEST CONDITIONS TYP UNIT
Cpd Power dissipation capacitance No load, f = 1 MHz 12 pF
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6 Parameter Measurement Information

A. CL 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. All input pulses are supplied by generators having the following characteristics: PRR ≤ 1 MHz, ZO = 50 Ω, tr ≤ 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.

Figure 6-1. Load Circuit and Voltage Waveforms
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7 Detailed Description
7.1 Functional Block Diagram

7.2 Device Functional Modes
Table 7-1. Function Table

(Each Inverter)
INPUT

A
OUTPUT

Y
H L
L H
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PACKAGE OPTION ADDENDUM

www.ti.com 28-Jun-2023

PACKAGING INFORMATION

Orderable Device Status
(1)

Package Type Package
Drawing

Pins Package
Qty

Eco Plan
(2)

Lead finish/
Ball material

(6)

MSL Peak Temp
(3)

Op Temp (°C) Device Marking
(4/5)

Samples

5962-9680501Q2A ACTIVE LCCC FK 20 1 Non-RoHS
& Green

SNPB N / A for Pkg Type -55 to 125 5962-
9680501Q2A
SNJ54AHC
04FK

Samples

5962-9680501QCA ACTIVE CDIP J 14 1 Non-RoHS
& Green

SNPB N / A for Pkg Type -55 to 125 5962-9680501QC
A
SNJ54AHC04J

Samples

5962-9680501QDA ACTIVE CFP W 14 1 Non-RoHS
& Green

SNPB N / A for Pkg Type -55 to 125 5962-9680501QD
A
SNJ54AHC04W

Samples

SN74AHC04DBR ACTIVE SSOP DB 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 HA04 Samples

SN74AHC04DGVR ACTIVE TVSOP DGV 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 HA04 Samples

SN74AHC04DR ACTIVE SOIC D 14 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 AHC04 Samples

SN74AHC04DRG4 ACTIVE SOIC D 14 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 AHC04 Samples

SN74AHC04N ACTIVE PDIP N 14 25 RoHS & Green NIPDAU N / A for Pkg Type -40 to 125 SN74AHC04N Samples

SN74AHC04NSR ACTIVE SO NS 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 AHC04 Samples

SN74AHC04PWR ACTIVE TSSOP PW 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 HA04 Samples

SN74AHC04PWRG4 ACTIVE TSSOP PW 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 HA04 Samples

SN74AHC04RGYR ACTIVE VQFN RGY 14 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 HA04 Samples

SNJ54AHC04FK ACTIVE LCCC FK 20 1 Non-RoHS
& Green

SNPB N / A for Pkg Type -55 to 125 5962-
9680501Q2A
SNJ54AHC
04FK

Samples

SNJ54AHC04J ACTIVE CDIP J 14 1 Non-RoHS
& Green

SNPB N / A for Pkg Type -55 to 125 5962-9680501QC
A
SNJ54AHC04J

Samples

SNJ54AHC04W ACTIVE CFP W 14 1 Non-RoHS
& Green

SNPB N / A for Pkg Type -55 to 125 5962-9680501QD
A
SNJ54AHC04W

Samples
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(1) The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.
LIFEBUY: TI has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but TI does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.
OBSOLETE: TI has discontinued the production of the device.

 
(2) RoHS:  TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. TI may
reference these types of products as "Pb-Free".
RoHS Exempt: TI defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.
Green: TI defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

 
(3) MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

 
(4) There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

 
(5) Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

 
(6) Lead finish/Ball material - Orderable Devices 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.

 
Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. TI 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. TI 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.
TI 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 TI part(s) at issue in this document sold by TI to Customer on an annual basis.

 
 OTHER QUALIFIED VERSIONS OF SN54AHC04, SN74AHC04 :

• Catalog : SN74AHC04

• Automotive : SN74AHC04-Q1, SN74AHC04-Q1

• Enhanced Product : SN74AHC04-EP, SN74AHC04-EP
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• Military : SN54AHC04

 NOTE: Qualified Version Definitions:

• Catalog - TI's standard catalog product

• Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

• Enhanced Product - Supports Defense, Aerospace and Medical Applications

• Military - QML certified for Military and Defense Applications

Addendum-Page 3

http://focus.ti.com/docs/prod/folders/print/sn54ahc04.html


PACKAGE MATERIALS INFORMATION

  

www.ti.com 12-May-2023

TAPE AND REEL INFORMATION

Reel Width (W1)

REEL DIMENSIONS

A0
B0
K0
W

Dimension designed to accommodate the component length
Dimension designed to accommodate the component thickness
Overall width of the carrier tape
Pitch between successive cavity centers

Dimension designed to accommodate the component width

TAPE DIMENSIONS

K0  P1

B0 W

A0Cavity

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

Pocket Quadrants

Sprocket Holes

Q1 Q1Q2 Q2

Q3 Q3Q4 Q4 User Direction of Feed

P1

Reel
Diameter

 
*All dimensions are nominal

Device Package
Type

Package
Drawing

Pins SPQ Reel
Diameter

(mm)

Reel
Width

W1 (mm)

A0
(mm)

B0
(mm)

K0
(mm)

P1
(mm)

W
(mm)

Pin1
Quadrant

SN74AHC04DBR SSOP DB 14 2000 330.0 16.4 8.35 6.6 2.4 12.0 16.0 Q1

SN74AHC04DGVR TVSOP DGV 14 2000 330.0 12.4 6.8 4.0 1.6 8.0 12.0 Q1

SN74AHC04DR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1

SN74AHC04NSR SO NS 14 2000 330.0 16.4 8.2 10.5 2.5 12.0 16.0 Q1

SN74AHC04PWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

SN74AHC04RGYR VQFN RGY 14 3000 330.0 12.4 3.75 3.75 1.15 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

Width (mm)

W L

H

 
*All dimensions are nominal

Device Package Type Package Drawing Pins SPQ Length (mm) Width (mm) Height (mm)

SN74AHC04DBR SSOP DB 14 2000 356.0 356.0 35.0

SN74AHC04DGVR TVSOP DGV 14 2000 356.0 356.0 35.0

SN74AHC04DR SOIC D 14 2500 356.0 356.0 35.0

SN74AHC04NSR SO NS 14 2000 356.0 356.0 35.0

SN74AHC04PWR TSSOP PW 14 2000 356.0 356.0 35.0

SN74AHC04RGYR VQFN RGY 14 3000 356.0 356.0 35.0
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TUBE
 
 

L - Tube length
T - Tube  
height

W - Tube  
width

B - Alignment groove width
 
 
*All dimensions are nominal

Device Package Name Package Type Pins SPQ L (mm) W (mm) T (µm) B (mm)

5962-9680501Q2A FK LCCC 20 1 506.98 12.06 2030 NA

5962-9680501QDA W CFP 14 1 506.98 26.16 6220 NA

SN74AHC04N N PDIP 14 25 506 13.97 11230 4.32

SN74AHC04N N PDIP 14 25 506 13.97 11230 4.32

SNJ54AHC04FK FK LCCC 20 1 506.98 12.06 2030 NA

SNJ54AHC04W W CFP 14 1 506.98 26.16 6220 NA

Pack Materials-Page 3





http://www.ti.com/lit/slua271


http://www.ti.com/lit/slua271






MECHANICAL DATA

MPDS006C – FEBRUARY 1996 – REVISED AUGUST 2000

POST OFFICE BOX 655303 •  DALLAS, TEXAS 75265

DGV (R-PDSO-G**)   PLASTIC SMALL-OUTLINE 
24 PINS SHOWN

14

3,70

3,50 4,90

5,10

20
DIM

PINS **

4073251/E 08/00

1,20 MAX

Seating Plane

0,05
0,15

0,25

0,50
0,75

0,23
0,13

1 12

24 13

4,30
4,50

0,16 NOM

Gage Plane

A

7,90

7,70

382416

4,90

5,103,70

3,50

A  MAX

A  MIN

6,60
6,20

11,20

11,40

56

9,60

9,80

48

0,08

M0,070,40

0°–�8°

NOTES: A. All 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 per side.
D. Falls within JEDEC: 24/48 Pins – MO-153

14/16/20/56 Pins – MO-194
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GENERIC PACKAGE VIEW

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

LCCC - 2.03 mm max heightFK 20
LEADLESS CERAMIC CHIP CARRIER8.89 x 8.89, 1.27 mm pitch

4229370\/A\
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PACKAGE OUTLINE

C

14X .008-.014
       [0.2-0.36]TYP

-150

AT GAGE PLANE

-.314.308
-7.977.83[ ]

14X -.026.014
-0.660.36[ ]14X -.065.045

-1.651.15[ ]

.2 MAX TYP
[5.08]

.13 MIN TYP
[3.3]

 TYP-.060.015
-1.520.38[ ]

4X .005 MIN
[0.13]

12X .100
[2.54]

.015  GAGE PLANE
[0.38]

A

-.785.754
-19.9419.15[ ]

B -.283.245
-7.196.22[ ]

CDIP - 5.08 mm max heightJ0014A
CERAMIC DUAL IN LINE PACKAGE

4214771/A   05/2017

 NOTES: 
 
1. All controlling linear dimensions are in inches. Dimensions in brackets are in millimeters. Any dimension in brackets or parenthesis are for
    reference only. Dimensioning and tolerancing per ASME Y14.5M.
2. This drawing is subject to change without notice. 
3. This package is hermitically sealed with a ceramic lid using glass frit.
4. Index point is provided on cap for terminal identification only and on press ceramic glass frit seal only.
5. Falls within MIL-STD-1835 and GDIP1-T14.

7 8

14
1

PIN 1 ID
(OPTIONAL)

SCALE  0.900

SEATING PLANE

.010 [0.25] C A B
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EXAMPLE BOARD LAYOUT

ALL AROUND
[0.05]

 MAX.002

.002  MAX
[0.05]
ALL AROUND

SOLDER MASK
OPENING

METAL

(.063)
[1.6]

(R.002 ) TYP
[0.05]

14X ( .039)
[1]

( .063)
[1.6]

12X (.100 )
[2.54]

(.300 ) TYP
[7.62]

CDIP - 5.08 mm max heightJ0014A
CERAMIC DUAL IN LINE PACKAGE

4214771/A   05/2017

LAND PATTERN EXAMPLE
NON-SOLDER MASK DEFINED

SCALE: 5X

SEE DETAIL  A SEE DETAIL  B

SYMM

SYMM

1

7 8

14

DETAIL  A
SCALE: 15X

SOLDER MASK
OPENING

METAL

DETAIL  B
13X, SCALE: 15X











MECHANICAL DATA

MSSO002E – JANUARY 1995 – REVISED DECEMBER 2001

POST OFFICE BOX 655303 •  DALLAS, TEXAS 75265

DB (R-PDSO-G**)   PLASTIC SMALL-OUTLINE

4040065 /E 12/01

28 PINS SHOWN

Gage Plane

8,20
7,40

0,55
0,95

0,25

38

12,90

12,30

28

10,50

24

8,50

Seating Plane

9,907,90

30

10,50

9,90

0,38

5,60
5,00

15

0,22

14

A

28

1

2016

6,506,50

14

0,05 MIN

5,905,90

DIM

A  MAX

A  MIN

PINS **

2,00 MAX

6,90

7,50

0,65 M0,15

0°–�8°

0,10

0,09
0,25

NOTES: A. All 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.
D. Falls within JEDEC MO-150
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