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LM9036 Ultra-Low Quiescent Current Voltage Regulator

Check for Samples: LM9036

FEATURES

e Ultra low Ground Pin Current (Ignp < 25pA for

lOUT = OlmA)
e Fixed 5V, 3.3V, 50mA Output

e Output Tolerance +5% Over Line, Load, and

Temperature

« Dropout Voltage Typically 200mV @ lgyt =
50mA

e =45V Reverse Transient Protection

e Internal Short Circuit Current Limit

e Internal Thermal Shutdown Protection
e 40V Operating Voltage Limit

Typical Application

Unregulated

DESCRIPTION

The LM9036 ultra-low quiescent current regulator
features low dropout voltage and low current in the
standby mode. With less than 25uA Ground Pin
current at a 0.1mA load, the LM9036 is ideally suited
for automotive and other battery operated systems.
The LM9036 retains all of the features that are
common to low dropout regulators including a low
dropout PNP pass device, short circuit protection,
reverse battery protection, and thermal shutdown.
The LM9036 has a 40V maximum operating voltage
limit, a —-40°C to +125°C operating temperature
range, and +5% output voltage tolerance over the
entire output current, input voltage, and temperature
range.

Regulated

Input Voltage

VIN

LM9036

VOUT

Ground

lour Output Voltage

100nF*

IGND

22uF™*

* Required if regulator is located more than 2" from power supply filter capacitor.

** Required for stability. Must be rated over intended operating temperature range. Effective series resistance (ESR)
is critical, see Electrical Characteristics. Locate capacitor as close as possible to the regulator output and ground
pins. Capacitance may be increased without bound.

Connection Diagram

TABis GND
—

(¢]

HH
1 3
VIN Vout

Figure 1. PFM

Top View

Order Number LM9036DT-5.0, LM9036DTX-5.0,
LM9036DT-3.3, LM9036DTX-3.3
See NS Package Number NDP0003B

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

All trademarks are the property of their respective owners.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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Vi GND NIC NIC
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LM9036MM
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T 711
Vour NIC NIC NIC
Figure 2. 8 Lead VSSOP
Top View
LM9036MM-3.3, , LM9036MMX-3.3, LM9036MM-5.0,
LM9036MMX-5.0
See NS Package Number DGK

A

‘Y '\ during storage or handling to prevent electrostatic damage to the MOS gates.

Absolute Maximum Ratings Y@

Viy GND GND NIC

8 7 6 5

LM9036M
@)

1 2 3 4

Vour GND GND N/C

Figure 3. 8 Lead SOIC
Top View

LM9036M-3.3, LM9036MX-3.3, LM9036M-5.0,

LM9036MX-5.0

See NS Package Number D

These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam

Input Voltage (Survival) +55V, -45V
ESD Susceptibility ©) +1.9kV
Power Dissipation® Internally limited
Junction Temperature (T jmax) 150°C
Storage Temperature Range —-65°C to +150°C
Lead Temperature (Soldering, 10 sec.) 260°C

(1) Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. DC and AC electrical specifications do not

apply when operating the device beyond its specified operating ratings.

(2) If Military/Aerospace specified devices are required, please contact the Texas Instruments Sales Office/Distributors for availability and

specifications.
(3) Human body model, 100pF discharge through a 1.5kQ resistor.

(4) The maximum power dissipation is a function of Tjmax, 834, and Ta. The maximum allowable power dissipation at any ambient
temperature is Pp = (Tymax — Ta)/0;a. If this dissipation is exceeded, the die temperature will rise above 150°C and the LM9036 will go

into thermal shutdown.

Operating Ratings

Operating Temperature Range —-40°C to +125°C
Maximum Input Voltage (Operational) 40V
S0IC-8 (D) 8;,Y 140°C/W
PFM (NDP0O003B) 8;, 125°C/W
PFM (NDP0O003B) 8, 50°C/W
PFM (NDP0003B) 8, 11°C/W
MSO-8 (DGK) 8;4 D 200°C/W

(1) Worst case (Free Air) per EIA / JESD51-3.
(2) Typical 835 with 1 square inch of 20z copper pad area directly under the ground tab.
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Electrical Characteristics - LM9036-5.0
Vin = 14V, lgyr = 10 mA, T, = 25°C, unless otherwise specified. Boldface limits apply over entire operating temperature

range
Parameter Conditions N(Il')n Tyr()zi)cal N(I?)X Units
4.80 5.00 5.20
Output Voltage (Vour) g:i\é i \s/,PO szg\ébmA(B) 475 500 5 25 \Y
lour = 0.1mA, 8V =V < 24V 20 25 A
) louT = 1MA, 8V < V) < 24V 50 100
Quiescent Current (Ignp)
loutr = 10mMA, 8V < V| £ 24V 0.3 0.5 A
loutr = 50mMA, 8V < V| £ 24V 2.0 25
Line Regulation (A Vour) 6V < V|y =40V, oyt = 1mA 10 30 mV
Load Regulation (A Vour) 0.1mA < lgyt <5mA 10 30 mV
5mA < lgyt £ 50mA 10 30 mV
Dropout Voltage (A VouT) loutr = 0.1mA 0.05 0.10 \%
lout = 50mA 0.20 0.40 \Y
Short Circuit Current (Isc) Vout = 0V 65 120 250 mA
Ripple Rejection (PSRR) Viipple = 1Vims, Fripple = 120Hz -40 -60 dB
Output Bypass Capacitance 0.3Q<ESR <8Q 10 22 uF

(Cour)

0.1mA < lout < 50mA

(1) Tested limits are specified to Tl's AOQL (Average Outgoing Quality Level) and 100% tested.

(2) Typicals are at 25°C (unless otherwise specified) and represent the most likely parametric norm.

(3) To ensure constant junction temperature, pulse testing is used.

Electrical Characteristics - LM9036-3.3

Vin = 14V, gyt = 10 mA, T, = 25°C, unless otherwise specified. Boldface limits apply over entire operating temperature

range
Parameter Conditions I\/(Il|)n Tyr()zi)cal N(I%X Units
3.168 3.30 3.432
Output Voltage (Vour) g:i\é i \S/,PO szg\ébmA(3) 3135 320 3465 \Y
lout = 0.1MA, 8V < V| £ 24V 20 25 A
) lout = 1MA, 8V < V) < 24V 50 100
Quiescent Current (Ignp)
lout = 10mMA, 8V < V| < 24V 0.3 0.5 A
lout = 50MA, 8V < V| < 24V 2.0 25
Line Regulation (A Voyr) 6V < V|y =40V, lgyt = 1mA 10 30 mV
Load Regulation (A Voyr) 0.1mA < lgyt £ 5mA 10 30 mV
5mMA < lgyt £ 50mA 10 30 mV
Dropout Voltage (A Vour) lout = 0.1MA 0.05 0.10 Y
lout = 50mA 0.20 0.40 \Y
Short Circuit Current (Isc) Vout =0V 65 120 250 mA
Ripple Rejection (PSRR) Viipple = 1Vims, Fripple = 120Hz -40 -60 dB
Output Bypass Capacitance 0.3Q <ESR =£80Q 22 33 uF

(Cour)

0.1mMA < oyt < 50mA

(1) Tested limits are specified to Tl's AOQL (Average Outgoing Quality Level) and 100% tested.

(2) Typicals are at 25°C (unless otherwise specified) and represent the most likely parametric norm.

(3) To ensure constant junction temperature, pulse testing is used.
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APPLICATIONS INFORMATION

Unlike other PNP low dropout regulators, the LM9036 remains fully operational to 40V. Owing to power
dissipation characteristics of the package, full output current cannot be ensured for all combinations of ambient
temperature and input voltage.

The junction to ambient thermal resistance 6, rating has two distinct components: the junction to case thermal
resistance rating 8,c; and the case to ambient thermal resistance rating 8¢4. The relationship is defined as: 8,4 =
B¢ + Oca-

On the PFM package the ground tab is thermally connected to the backside of the die. Adding 1 square inch of 2
0z. copper pad area directly under the ground tab will improve the 8;, rating to approximately 50°C/W.

While the LM9036 has an internally set thermal shutdown point of typically 150°C, this is intended as a safety
feature only. Continuous operation near the thermal shutdown temperature should be avoided as it may have a
negative affect on the life of the device.

Using the 6,4 for a LM9036DT mounted on a circuit board as defined at, see®, and using the formula for
maximum allowable dissipation given in, see®, for an ambient temperature (T,) of +85°C, we find that Ppyax =
1.3W. Including the small contribution of the quiescent current I to the total power dissipation, the maximum
input voltage (while still delivering 50mA output current) is 29.5V. The LM9036DT will go into thermal shutdown
when attempting to deliver the full output current of 50mA, with an ambient temperature of +85°C, and the input
voltage is greater than 29.5V. Similarly, with an ambient temperature of 25°C the Ppyax = 2.5W, and the
LM9036DT can deliver the full output current of 50mA with an input voltage of up to 40V.

While the LM9036 maintains regulation to 55V, it will not withstand a short circuit above 40V because of safe
operating area limitations in the internal PNP pass device. Above 55V the LM9036 will break down with
catastrophic effects on the regulator and possibly the load as well. Do not use this device in a design where the
input operating voltage may exceed 40V, or where transients are likely to exceed 55V.

(1) Typical 8;5 with 1 square inch of 20z copper pad area directly under the ground tab.

(2) The maximum power dissipation is a function of Tjmax, 834, @nd Ta. The maximum allowable power dissipation at any ambient

temperature is Pp = (Tymax — Ta)/03a. If this dissipation is exceeded, the die temperature will rise above 150°C and the LM9036 will go
into thermal shutdown.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
LM9036DT-5.0/NOPB ACTIVE TO-252 NDP 3 75 ROHS & Green SN Level-2-260C-1 YEAR  -40to 125 LM9036D Samples
T-5.0 =
LM9036DTX-5.0/NOPB ACTIVE TO-252 NDP 3 2500 RoHS & Green SN Level-2-260C-1 YEAR  -40to 125 LM9036D
T-5.0 =
LM9036M-3.3/NOPB ACTIVE SoIC D 8 95 RoOHS & Green SN Level-1-260C-UNLIM -40to 125 LM903
6M-3 =
LM9036M-5.0 NRND SoIC D 8 95 Non-RoHS Call Tl Level-1-235C-UNLIM -40 to 125 LM903
& Green 6M-5
LM9036M-5.0/NOPB ACTIVE SoICc D 8 95 RoOHS & Green SN Level-1-260C-UNLIM -40 to 125 LM903 Eamnles
6M-5 e
LM9036MM-3.3/NOPB ACTIVE VSSOP DGK 8 1000 RoOHS & Green SN Level-1-260C-UNLIM -40 to 125 KDB Samples
LM9036MM-5.0/NOPB ACTIVE VSSOP DGK 8 1000 ROHS & Green SN Level-1-260C-UNLIM -40to 125 KDA Samples
LM9036MX-3.3/NOPB ACTIVE SoIC D 8 2500 RoHS & Green SN Level-1-260C-UNLIM -40to 125 LM903 camnles
6M-3 e
LM9036MX-5.0/NOPB ACTIVE SoIC D 8 2500 RoHS & Green SN Level-1-260C-UNLIM -40 to 125 LM903 Samples
6M-5 =

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl 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 Tl 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: Tl has discontinued the production of the device.

@ RoHS: Tl 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: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl 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.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
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® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® 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.

© ead 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 TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
LR ey R g T
o| |e 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 O OO0 O 00 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)
LM9036DTX-5.0/NOPB | TO-252 NDP 3 2500 330.0 16.4 6.9 105 | 2.7 8.0 16.0 Q2
LM9036MM-3.3/NOPB | VSSOP | DGK 8 1000 178.0 12.4 5.3 3.4 14 8.0 12.0 Q1
LM9036MM-5.0/NOPB | VSSOP DGK 8 1000 178.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
LM9036MX-3.3/NOPB SoIC D 8 2500 330.0 12.4 6.5 5.4 2.0 8.0 12.0 Q1
LM9036MX-5.0/NOPB SolIC D 8 2500 330.0 12.4 6.5 5.4 2.0 8.0 12.0 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)

LM9036DTX-5.0/NOPB TO-252 NDP 3 2500 356.0 356.0 35.0
LM9036MM-3.3/NOPB VSSOP DGK 8 1000 208.0 191.0 35.0
LM9036MM-5.0/NOPB VSSOP DGK 8 1000 208.0 191.0 35.0
LM9036MX-3.3/NOPB SOIC D 8 2500 367.0 367.0 35.0
LM9036MX-5.0/NOPB SoIC D 8 2500 367.0 367.0 35.0
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

*
w-Tube| I U U L
> 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)
LM9036DT-5.0/NOPB NDP TO-252 3 75 508 20 4165.6 3.1
LM9036M-3.3/NOPB D SoIC 8 95 495 8 4064 3.05

LM9036M-5.0 D SoIC 8 95 495 8 4064 3.05
LM9036M-5.0 D SoIC 8 95 495 8 4064 3.05
LM9036M-5.0/NOPB D SoIC 8 95 495 8 4064 3.05

Pack Materials-Page 3



MECHANICAL DATA

DGK (S—PDSO-G8) PLASTIC SMALL—OUTLINE PACKAGE

r ﬂﬂgz
8 5

,HHHHT OZ

0,13
310 505
2,90 4,75 i

[@N]

LiLlil:

[ ]
jM_D—i Seating Plane ¢ J_\ ) m
— 1,10 MAX 875% AT [&]o,10 AT

4073329/E 05/06

NOTES: A All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.15 per end.
b Body width does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

E.  Falls within JEDEC MO—187 variation AA, except interlead flash.
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LAND PATTERN DATA

DGK (S—PDSO—-G8) PLASTIC SMALL OUTLINE PACKAGE
Example Board Layout Example Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).
(See Note D)
|—-—|—(O,65)TYP. 8X(0,45) _—| |<_ |———|—(O,65}TYP.
_4_
5|—-——— - 8X(1,45) —— [
4
PEG (4,4) PEG (4,4)
(! o
/I T PKG PKG
: ¢ ¢
/I Example
b Non Soldermask Defined Pad
/ /// - Example '
e ER
! (1,45) || \
\ * \:\F(’ad Geometrgl
! See Note C
Y - (0,05)
\ | All Around ///
N /
N -
S—-- 4221236/A 11/13

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC—7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

NOTES:
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’ PACKAGE OUTLINE
NDPO0O0O03B i TO-252 - 2.55 mm max height

TRANSISTOR OUTLINE

10.42
9.40
6.22 1.27
E 5.97 | 0.88
(2.345) |=— T
=
2 546 6.73
’***E ST T 496 6.35
+ |
_ H __ ‘
|
3 1
0.88 j %
3X 064 1.02 | L PKG OPTIONAL
(4 [o.25@[c[A[B] 0.64 ¢

ER T
059 ] f—( L 2.55?MAX
I ESS) -+

= SEATING PLANE
0.88 j
o7 0o | o0
0.51 MIN

r=— 4.32 MIN ——‘

4219870/A 03/2018

NOTES:

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

2. This drawing is subject to change without notice.

3. Reference JEDEC registration TO-252.
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EXAMPLE BOARD LAYOUT
NDPO0O0O03B TO-252 - 2.55 mm max height

TRANSISTOR OUTLINE

SEE SOLDER MASK

2X (2.15) DETAIL
2X (1.3) — 5.7)
I I \ \
T B
| | ‘
|
) S SN N P
|
| ‘
I ! ‘
| ‘
T |
x |
\ |
|

(RO.05) TYP 4
~——— (4.38) 4T (2.285)
PKG
¢
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 8X
0.07 MAX METAL EDGE ALL /Sﬁeo(;u'\ﬂg
ALL AROUND ﬂr
,,,,,,,,,, I METAL UNDER
EXPOSED%\‘ : SOLDER MASK
|
EXPOSED METAL ! 1
METAL e —
\—SOLDER MASK \SOLDER MASK
OPENING OPENING
NON SOLDER MASK SOLDER MASK DEFINED
DEFINED
(PREFERRED)

SOLDER MASK DETAIL

4219870/A 03/2018

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature numbers
SLMAO02(www.ti.com/lit/sim002) and SLMAQ04 (www.ti.com/lit/sima004).
5. 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
NDPO0O0O03B TO-252 - 2.55 mm max height
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SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 8X

4219870/A 03/2018

NOTES: (continued)

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

7. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height
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SMALL OUTLINE INTEGRATED CIRCUIT
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NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
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 .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT
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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
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A
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SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X
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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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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2022, Texas Instruments Incorporated


https://www.ti.com/legal/termsofsale.html
https://www.ti.com
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