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ABSTRACT

This application note provides information about the Die Size BGA (DSBGA) Wafer Level Chip Scale
Package (WLCSP).
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Introduction

DSBGA is a wafer level CSP (WLCSP) with the following features:

» Package size equal to die size

e Smallest footprint per I/O count

» Interconnect layout available in 0.3, 0.35, 0.4 or 0.5 mm pitch

* No interposer between the silicon IC and the printed circuit board

* Both Lead-free and Eutectic solder versions available. Refer to Application Report , Forward/Backward
Compatibility SNOA923 for details.

» TI DSBGA products are designed and tested to ensure excellent board-level thermal cycling reliability
without the need for underfill in intended applications. If a customer chooses to underfill a DSBGA
product, Tl recommends following the guidelines below to maximize reliability.

— The undeffill fillet should extend partially up the die edges. Underfill that ends at the bottom (ball
side) of the die will degrade reliability.

— The underfill should have a CTE closely matched to the CTE of the solder interconnect.

— The underfill should have a Tg above the expected maximum exposure temperature.

Package Construction

Figure 1 shows typical DSBGA products. They have solder bumps located on the active side of silicon IC.
The DSBGA is offered in thin, ultra-thin and extreme-thin version. The DSBGA manufacturing process
steps include standard wafer fabrication process, wafer re-passivation, deposition of solder bumps on i/o
pads, backgrinding (for thin version), application of protective encapsulation coating, testing using wafer
sort platform, laser marking, singulation and packing in tape and reel. The package is assembled on PCB
using standard surface mount assembly techniques (SMT).

Figure 1. DSBGA 4-25 Bump
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3 DSBGA Package Data
Table 1. Package Arrays
Bump Count Array Outline
4 2x2
5 2x1x2
6 3x2
8 3 x 3 (perimeter)
8 4 x 2 (perimeter)
9 3 x 3 (area)
10 4 x 3 (perimeter)
12 4 x 3 (area)
12 4 x 4 (perimeter)
14 5 x 4 (stagger perimeter)
16 4 x 4 (area)
18 5 x 4 (stagger area)
20 4 x 5 (area)
25 5x 5 (area)
30 5x 6 (area)
64 8 x 8 (area)
Table 2. Bump Size Options
0.5 mm Pitch 0.4 mm Pitch O'g?té?]m 0.3 mm Pitch
0.170 mm 0.275 mm 0.320 mm 0.240 mm 0.265 mm 0.200 mm 0.210 mm
Diameter Diameter Diameter Diameter Diameter Diameter Diameter
I/O Count Range 4-9 4—16 4-30 4—9 4-64 4 — 56 4-30
mgg@gg%;*m 05 0.5 0.6 N/A 0.6 N/A 0.55
Ultra-Thin
Package 0.35 0.35 N/A 0.35 0.425 (4 - 30) 0.4 N/A

Thickness (mm)

Extreme-Thin
Package 0.25 0.25 N/A 0.25 N/A N/A N/A

Thickness (mm)

(Bn‘:mf’ Height 0.11-0.15 | 011—0.15 | 021-0.26 | 0.11—0.15 | 0.165-0.205 | 0.14—0.18 | 0.145—-0.185
Bump
Coplanarity <0.03 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
within package
(mm)
Shipping Media Tape & Reel Tape & Reel Tape & Reel | Tape & Reel
Moisture
Sensitivity Level Level 1 Level 1 Level 1 Level 1
(MSL)
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Surface Mount Assembly Considerations

DSBGA surface mount assembly operations include:

» Printing solder paste onto a PCB.

« Component placement using standard pick and place equipment.
» Solder reflow and cleaning (depending on flux type).

Advantages of DSBGA during SMT assembly include,

» Standard tape and reel shipping media eases handling issues (per EIA-481-1)
* Requires standard SMT pick and place equipment.

» Standard reflow process (both Lead-free and Eutectic compatible).

0.5 mm pitch Large Dome Bump micro DSBGA: Recommendations for SMT assembly are the same as
those used for 0.32 mm bump diameter micro DSBGA.

The 0.5 mm pitch Large Dome Bump DSBGA achieves the same bump height as the 0.5 mm pitch, 0.17
mm ball size version. This results in a package thickness that enables adoption in applications where
lowest possible package thickness is desired. The large dome bump DSBGA has solder joint strength of
>250 gm per joint which is higher than that of the 0.17 mm ball size at ~80 gm per joint, but is lower than
that of the 0.3 mm ball DSBGA at >300 gm per joint.
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PCB Layout

Two types of PCB land patterns are used for surface mount packages:
1. Non-solder mask defined (NSMD)
2. Solder mask defined (SMD).

Solder Mask

Copper Pad

Substrate SMD

NSMD
Figure 2. NSMD and SMD Pad Definition

1. The NSMD configuration is preferred due to its tighter control of the copper etch process and a
reduction in the stress concentration points on the PCB side compared to SMD configuration.

2. A copper layer thickness of less than 1 oz is recommended to achieve higher solder joint stand-off. A 1
0z. (30 micron) or greater copper thickness causes a lower effective solder joint stand-off, which may
compromise solder joint reliability.

3. For the NSMD pad geometry, the trace width at the connection to the land pad should not exceed 2/3
of the pad diameter.

The recommended pad geometry is shown in Table 3 and Table 4.

Table 3. Recommended PCB Pad Geometry — 0.4 & 0.5 mm pitch

0.5 mm Pitch 0.4 mm Pitch
Solder Ball 0.170 mm 0.275 & 0.320 mm 0.240 & 0.265 mm
Diameter
Pad Definition Copper Pad S%‘:gﬂm?k Copper Pad Sog%zrnm:;sk Copper Pad S%%Zrnmzw
NSMD 0.165 + 0.020 mm | 0.265 + 0.025 mm | 0.265+0.020 mm | 0.365 +0.025 mm | 0.225+0.02mm | 0.3250.02 mm
SMD 0.265 £ 0.020 mm | 0.165 + 0.025 mm | 0.365+0.020 mm | 0.265 +0.025 mm | 0.325+0.02mm | 0.2250.02 mm

Table 4. Recommended PCB Pad Geometry — 0.3 & 0.35 mm pitch

0.3 mm Pitch 0.35 mm Pitch
Solder Ball Diameter 0.210 mm 0.200 mm
Pad Definition Copper Pad Solder Mask Opening Copper Pad Solder Mask Opening

NSMD

0.160 £ 0.015 mm

0.225 £ 0.015 mm

0.180 £ 0.020 mm

0.245 £ 0.020 mm

SMD

0.225 £ 0.015 mm

0.160 £ 0.015 mm

0.245 £ 0.020 mm

0.180 £ 0.020 mm

For PCB layouts employing via-in-pad structures (micro-via), NSMD pad definition should be used, since
this ensures adequate wetting area on the copper pads and hence a better joint. It is also recommended
that the wall thickness of the microvias be a minimum of 15 microns. It is also recommended that 'offset’

vias be used when microvias are required for routing on the PCB.

Organic solderability preservative coating (OSP) as well as ENIG (Electroless Nickel Immersion Gold)
finish is used for internal characterization.
» For Ni-Au (electroplated Nickel, immersion Gold) gold thickness must be less than 0.2 microns to avoid
solder joint embrittlement.
» The fan-out for the traces should be symmetrical across X and Y directions to avoid part rotation due
to surface tension of solder.
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Stencil Printing Process

* HASL (Hot Air Solder Leveled) board finish is not recommended.

Stencil Printing Process

« Use laser cutting followed by electro-polishing for stencil fabrication.

e The recommended stencil apertures are shown in Table 5.

» If possible, offset apertures from land pads to maximize separation and minimize possibility of bridging
for DSBGA packages with less than 10 bump counts with small bump size. No print offset is required
for higher bump counts and larger bump size.

» Use Type 3 (25 to 45 micron particle size range) or finer solder paste for printing.

Table 5. Recommended Stencil Apertures

0.5 mm Pitch 0.4 mm Pitch 0.35 mm Pitch 0.3 mm Pitch
Solder Ball
e 0.170 0.275 & 0.320 mm | 0.240 & 0.265 mm 0.200 mm 0.210 mm
Recommended 0.3x 0.3 mm 0.25 x 0.25 mm 0.25 x 0.25 mm 0.21 x 0.21 mm 0.20 x 0.20 mm
Stencil Aperture square, 0.125 mm square, 0.1 mm square, 0.1 mm square, 0.1 mm square, 0.1 mm
Size thick thick thick thick thick

Component Placement

Standard pick-and-place machines can be used for placing the micro DSBGA. Either of the following
methods can be used for recognition and positioning.

1. Vision system to locate package silhouette.

2. Vision system to locate individual bumps. It is recommended that side-lighting on the pick and place
machine's vision system be used when attempting to use individual bump recognition.

Other features of DSBGA placement:

1. Itis preferable to use IC placement/fine pitch placement machines over chip-shooters for better
accuracy.

2. DSBGA solder bumps self-align when placed at an offset due to self-centering nature of solder bumps.

3. Though DSBGA can withstand a placement force of up to 1 kg for 0.5 seconds, little or no force needs
to be exerted during placement. It is recommended that bumps be immersed into the solder paste on
the PCB to greater than 20% of paste block height.

Solder Paste Reflow And Cleaning
* DSBGA is compatible with industry standard reflow for both Lead-free and Eutectic processes.
» DSBGA is qualified for up to four reflow operations (260°C peak) per J-STD-020.

» Use of Pb-free DSBGA with eutectic solder paste is not recommended. Such an application can result
in assemblies that will not meet desired reliability standards.

Rework

The key features for the DSBGA rework are listed below.
1. Rework procedure used is identical to the one used for most BGA and CSP packages.
2. Rework reflow process should duplicate original reflow profile used for SMT assembly.

3. Rework system should include localized convection heating element with profiling capability, a bottom
side pre-heater and a part pick and placer with image overlay.

4. A rework demo video is available from Texas Instruments at www.ti.com
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10  Qualification

The following sections describe solder joint reliability qualification and mechanical testing results for
DSBGA when mounted on FR-4 PCB. Testing included use of daisy chain components. Product reliability
data is included in respective product qualification reports.

10.1

Solder Joint Reliability Qualification

1. TEMPERATURE CYCLING: Testing performed per IPC-SM-785 Guidelines for Accelerated Reliability
Testing of Surface Mount Solder Attachments. The results of this testing after following the above
mentioned assembly conditions described here are shown in Figure 3, Figure 4, Table 6, Table 7 and

Table 9.
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Figure 4. Impact of PCB Pad Size on Reliability for 0.17 mm Bump Package
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Table 6. Temperature Cycling of 0.5 mm Pitch DSBGA Devices
DSBGA Stencil Test
Assembly Type Condition 0 cycles 284 cycles | 764 cycles | 1056 cycles | 1152 cycles
0.100 mm
8 bump thick
0.17 mm 0.250 x
bump 0.300 mm 0/32 0/32 0/32 4/32 5/32
diameter Oval ~4010
aperture 125°C, 1
cycle/hr, 25
0125 mm | min dwell, 5
081b7ump Otg('% min transfer
.17 mm . X
bump 0.300 mm 0/32 0/32 0/32 0/32 0/32
diameter Square
aperture
DSBGA Stencil Test
Assembly Type Condition 0 cycles 300 cycles | 600 cycles | 624 cycles | 924 cycles | 1224 cycles
0.125 mm
18 bump thick 49 to
0.320 mm 0.250 x 125°C, 1
' ; cycle/hr, 15 0/102 0/102 0/102 0/102 0/102 0/102
bump 0.250 mm :
. min dwell,
diameter Square .
15 min ramp
aperture
DSBGA Stencil Test
Assembly Type Condition 0 cycles 500 cycles | 600 cycles | 700 cycles | 800 cycles
0.125 mm -40 to
36 bump thick 125°C, 1
0.320 mm 0.250 x cycle/34
bump 0.250 mm min, 14min 0/79 0/79 0/79 0/79 0/79
diameter Square dwell, 3min
aperture ramp
Table 7. Temperature Cycling of 0.4 mm Pitch DSBGA Devices
DSBGA . Test
Assembly Stencil Type Condition 0 cycles 500 cycles 600 cycles 700 cycles 800 cycles
0100 mm 14 15 125°c,
16 bump thick 1 cvele/30
0.275 mm 0.2x 0.2 mm mirzldwell 0/62 0/62 0/62 0/62 0/62
bump diameter Square 10min ramp
aperture
0.100 mm -40 to 125°C,
36 bump thick 1 cycle/34
0.265 mm 0.2x 0.2 mm min, 14min 0/288 0/288 0/288 13/288 25/288
bump diameter Square dwell, 3min
aperture ramp
0100 mm 15 15 125°c,
64 bump thick 1 cycle/smin
0.265mm 0.2 x 0.2mm dwell. 10min 0/60 0/60 0/60 0/60 1/60
bump diameter Square !
ramp
aperture
Table 8. Temperature Cycling of 0.35 mm Pitch DSBGA Devices
DSBGA . Test
Assembly Stencil Type Condition 0 cycles 500 cycles 600 cycles 700 cycles 800 cycles
0100 ™M | -40 10 125°C,
64 bump 0.21 % 0.21 1 cycle/30
0.200 mm ) mm ’ min, 10 min 0/64 1/64 7/64 33/64 42/64
bump diameter Square dwerg,nf min
aperture P
SNVAO09AG - September 1999—-Revised August 2015 AN-1112 DSBGA Wafer Level Chip Scale Package 9
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Table 9. Temperature Cycling of 0.3 mm Pitch DSBGA Devices
DSBGA . Test
Assembly Stencil Type Condition 0 cycles 500 cycles 600 cycles 700 cycles 800 cycles
0.100 mm -40 to 125°C,
36 bump thick 1 cycle/30
0.210 mm 0.2x0.2mm | min, 10 min 0/96 0/96 2/96 8/96 22/96
bump diameter Square dwell, 5 min
aperture ramp

2. PACKAGE SHEAR: As part of the manufacturing process, bump shear data is collected at the package
level to ensure attachment of the solder ball to the package.

* 0.5 mm pitch micro SMD

— 0.320 mm and 0.275 mm diameter solder bump: The package shear strength is greater than 200
gm per solder joint.

— 0.17 mm diameter solder bump: The package shear strength is greater than 100 gm per solder
joint.
* 0.4 mm pitch micro SMD
— 0.265 mm and 0.240 mm diameter solder bump: The package shear strength is greater than 165
gm per solder joint.

The measured value of package shear may vary depending on materials and methods used in surface
mount assembly.

3. PULL TEST: Assembled DSBGA 8 bump units were pulled vertically upward with a stud machined into
the back of the component. The component was pulled till it was removed from the PCB. Average stud
pull strength was measured at 80 gm per solder joint for 0.17 mm diameter solder bump.

Figure 5. Pull Test Carried Out on the SMD 8 Bump (0.17 mm Diameter Bump)

4. DROP TEST: Drop test results are shown in Figure 6 — Figure 11. Drop test were performed with the
following test conditions:

« PCB Thickness: 0.98 mm + 10%
e Peak Acceleration: 1500 g £10%
e Pulse Duration: 1 ms + 10%

» Pulse Shape: Half Sine Wave

10
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Figure 9. DSBGA 0.4 mm Pitch, 64 Bumps
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5. THREE-POINT BEND TEST: The three-point bend test used a test board with a 100 mm span.
Deflection was applied at the center at 9.45 mm/min. No solder joint failure was observed even with
deflections as high as 25 mm.

35
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Figure 12. Board Deflection and Net Resistance (0.17 mm Diameter Bump Package)

6. FLEX TEST: This is a repetitive flexing test where PCB is flexed at a pre-set frequency. Flex test
results are shown in Table 10. An increase of 10% in resistance of network (daisy chain) is considered a

failure. Figure 13 and Figure 14 show the setup used for the Flex test.

7. RECOMMENDATIONS FOR DEVICE PLACEMENT ON PCB: It is recommended that in cases where
PCB flexing is likely, the part should be placed as close to the mounting/rivet point as possible. It is also
recommended that the device location be away from the area of maximum PCB flexing (deflection).

Table 10. Flex Test Results

Bump Bsu_mp PCB . .
Count Size Pa(_j Size Cycles to First Fail Comments
(micron) (micron)
PCB Displacement: 1.0 mm
170 170 7769
170 265 244 Not Recommended
320 265 9221
PCB Displacement: 1.5 mm
170 170 502
170 265 49 Not Recommended
320 265 621
PCB Displacement: 2.0 mm
170 170 129
170 265 26 Not Recommended
320 265 534

14

AN-1112 DSBGA Wafer Level Chip Scale Package

Copyright © 1999-2015, Texas Instruments Incorporated

SNVAO09AG—September 1999—-Revised August 2015
Submit Documentation Feedback


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNVA009AG

13 TEXAS
INSTRUMENTS

www.ti.com Thermal Characterization

Flex Span:50 mm

Ses F7 sy

O . . N
Supported on £10 SF9 1ipe p7 N

"ledge" support :

Threaded
Fastener
Location

AlI0L B?. AB. C8

D11 +C10. B7 - A6«

Mounted Devices on PCB

Figure 13. Flex Test PCB Layout

Components on Bottom Side of PCB
- —
@

Figure 14. Test Setup for Flexural Testing

11  Thermal Characterization

Thermal performance of DSBGA packages was assessed using low effective thermal conductivity test
boards per EIA/JJESD51-3. The performance of the DSBGA product depends on product die size and
application (PCB layout and design), and the details of Theta JA values are available in product data
sheets at www.ti.com.
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12 DSBGA Do’s and Don’ts (Assuming NSMD pads)

0.5 mm Pitch DSBGA (0.170 mm diameter)

DO’s

DON'Ts

145 pm < Pad Dia < 185 ym

Pad Dia < 145 pym or Pad Dia > 185 ym

Prefer non-solder mask defined (NSMD) over
solder mask defined (SMD). Solder mask

Solder mask opening > 285 pym round.

PCB opening < 285 ym round.
Organic Solderability Preservative (OSP) or Ni- | Greater than 0.2 um Au thickness for Ni-Au surface
Au surface finish (Less than 0.2 um Au finish.
thickness). HASL (Hot Air Solder Leveled) board finish.
300 x 300 ym square aperture Less than 275 x 275 ym square aperture
Greater than 300 x 300 ym square aperture
Stencil Chemical etch

Laser cut + electro-polished or Additive build-
up

100 pm < Thickness < 125 ym

Thickness > 125 ym or < 100 ym

Solder Paste

Type 3 (25 to 45 ym particle size range)

Type 2 or Type 1 (Particle size > 45 ym)

Match solder paste alloy and assembly process
with the component bumps alloy. (e.g. Pb-free
paste and process to be used with Pb-free
components)

Mix Lead-free DSBGA components with eutectic
solder paste or vice versa

0.5 mm Pitch DSBGA (0.275 mm & 0.320 mm diameter)

DO’s

DON'Ts

245 pm < Pad Dia < 285 ym

Pad Dia < 245 ym or Pad Dia > 285 ym

Prefer non-solder mask defined (NSMD) over
solder mask defined (SMD). Solder mask

Solder mask opening > 375 pm round.

PCB opening < 375 ym round.
Ni-Au surface finish (Less than 0.2 ym Au Greater than 0.2 um Au thickness for Ni-Au surface
thickness) or Organic Solderability Preservative | finish.
(OSP). HASL (Hot Air Solder Leveled) board finish.
Square Aperture Round Aperture
250 x 250 ym square aperture Less than 225 x 225 ym square aperture

Stencil Greater than 250 x 250 ym square aperture

Laser cut + electro-polished or Additive build-
up

Chemical etch

Thickness < 100 ym

Thickness > 100 ym

Solder Paste

Type 3 (25 to 45 ym particle size range)

Type 2 or Type 1 (Particle size > 45 uym)

Match solder paste alloy and assembly process
with the component bumps alloy. (eg. Pb-free
paste and process to be used with Pb-free
components)

Mix Lead-free DSBGA components with eutectic
solder paste or vice versa

0.4 mm Pitch DSBGA (0.240 mm & 0.265 mm diameter)

DO’s

DON'Ts

PCB

205 ym < Pad Dia < 245 pm

Pad Dia < 205 ym or Pad Dia > 245 ym

Prefer non-solder mask defined (NSMD) over
solder mask defined (SMD). Solder mask
opening < 325 ym round.

Solder mask opening > 325 pm round.

Organic Solderability Preservative (OSP) or Ni-
Au surface finish (Less than 0.2 ym Au
thickness).

Greater than 0.2 pm Au thickness for Ni-Au surface
finish.

HASL (Hot Air Solder Leveled) board finish.
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DSBGA Do’s and Don'ts (Assuming NSMD pads)

0.4 mm Pitch DSBGA (0.240 mm & 0.265 mm diameter)

DO’s

DON'Ts

Stencil

250 x 250 ym square aperture

Less than 225 x 225 ym square aperture

Greater than 250 pm x 250 ym square aperture

Laser cut + electro-polished or Additive build-
up

Chemical etch

Thickness <100 ym

Thickness > 100 ym

Solder Paste

Type 3 (25 to 45 ym particle size range)

Type 2 or Type 1 (Particle size > 45 uym)

Match solder paste alloy and assembly process
with the component bumps alloy. (eg. Pb-free
paste and process to be used with Pb-free
components)

Mix Lead-free DSBGA components with eutectic
solder paste or vice versa

0.3 mm Pitch DSBGA (0.210 mm diameter)

DO’s

DON'Ts

145 pm < Pad Dia < 175 ym

Pad Dia < 145 pym or Pad Dia > 175 ym

Prefer non-solder mask defined (NSMD) over
solder mask defined (SMD). Solder mask

Solder mask opening > 225 pym round.

Laser cut + electro-polished or Additive build-
up

PCB opening < 225 ym round.
Organic Solderability Preservative (OSP) or Ni- | Greater than 0.2 ym Au thickness for Ni-Au surface
Au surface finish (Less than 0.2 ym Au finish.
thickness). HASL (Hot Air Solder Leveled) board finish.
200 x 200 ym square aperture Less than 180 x 180 ym square aperture
Greater than 200 ym x 200 ym square aperture
Stencil Chemical etch

Thickness <100 pm

Thickness > 100 um

Solder Paste

Type 3 (25 to 45 ym particle size range)

Type 2 or Type 1 (Particle size > 45 pm)

Match solder paste alloy and assembly process
with the component bumps alloy. (eg. Pb-free
paste and process to be used with Pb-free
components)

Mix Lead-free DSBGA components with eutectic
solder paste or vice versa

0.35 mm Pitch DSBGA (0.200 mm diameter)

DO’s

DON'Ts

160 ym < Pad Dia < 200 ym

Pad Dia < 160 ym or Pad Dia > 200 ym

Prefer non-solder mask defined (NSMD) over
solder mask defined (SMD). Solder mask

Solder mask opening > 245 pm round.

Laser cut + electro-polished or Additive build-
up

PCB opening < 245 pym round.
Organic Solderability Preservative (OSP) or Ni- | Greater than 0.2 ym Au thickness for Ni-Au surface
Au surface finish (Less than 0.2 ym Au finish.
thickness). HASL (Hot Air Solder Leveled) board finish.
210 x 210 ym square aperture Less than 190 x 190 ym square aperture
Greater than 210 pm x 210 ym square aperture
Stencil Chemical etch

Thickness <100 ym

Thickness > 100 ym

Solder Paste

Type 3 (25 to 45 ym particle size range)

Type 2 or Type 1 (Particle size > 45 uym)

Match solder paste alloy and assembly process
with the component bumps alloy. (eg. Pb-free
paste and process to be used with Pb-free
components)

Mix Lead-free DSBGA components with eutectic
solder paste or vice versa
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0.35 mm Pitch DSBGA (0.200 mm diameter)

DO’s

DON'Ts

Carrier tape/Reel
handling

Handling or perform inspection the reel in “cry
face” mode

Cover Tape

X

Carrier Tape After Taping

Handling or perform inspection the reel in “smile
face” mode

Cover Tape

ey~

Bended Carrier Tape

Bended tape to “Smile face” there is extra space
between pocket and cover tape
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Mounting Conditions

For surface mount validation, more than 1000 components have been successfully mounted on a PCB
without any failure. Mounting conditions are as follows:

* Machine: Fuji CP65 chip shooter
e Pick up nozzle: 0.4 mm diameter
» Speed: 2.4 seconds per placement
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DSBGA Bump Site/Assembly Site Code Pin 1
ldentification

Table 11. DSBGA Bump Site/Assembly Site Code Pin 1 Identification

Pin 1 Identification Symbol
Bump Company (Country) - -
Assembly Site: TIEM Assembly Site: SVA
TIEM (Malaysia) <>
JCAP (China) and FCI (US) IE
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Revision History

Revision History

Revision Date

Description

December 2004

Replaced Table 6. Current Figure 6 was Figure 8. Replaced Figure 7 and Figure 8. Modified
Do's and don'ts tables.

August 2005

Added 0.4 mm pitch information.

September 2005

Added “Large Dome Bump” paragraph to the Surface Mount Assembly Considerations
section.

August 2006

General review, minor edits.

October 2006

Modify 0.5 mm Pitch (0.3 mm dia) Do's and Don'ts

December 2006

Add a bullet to the Solder Paste Reflow and Cleaning section.

March 2007

Modify Table 1. Recommended PCB Pad Geometry

June 2007

Update Figure 1. Remove 36 bump references. Update Table 5. Replace Figure 3. Update
all Do's and Don'ts

December 2007

Add 0.3 mm pitch information

September 2009

Add in 0.4mm pitch 64bumps DSBGA package information

January 2010

Add dome bump, ultra-thin and extreme-thin package information.

September 2011

Added 0.35 mm pitch info to Recommended PCB pad and Recommended Stencil Apertures
tables.

April 2012 Added more 0.35 mm pitch information.

May 2012 Insert Appendix A. Modify Appendix B.
Removed “Use of underfill is not recommended” from section 1 and 8.
Added “The use of an underfill with a CTE matching the solder will enhance the board level
performance” to section 1. Added “Refer to Application Report, Forward/Backward

March 2015 Compatibility snoa923 for details” to section 1.

Corrected figure 1 from “DSBGA 4-30 Bump” to “DSBGA 4-25 Bump” Updated table 3.
Changed “micro SMD” to “DSBGA” in section 4, 7 and 11.
Changed “Ni-Gold board finish” to “Electroless Nickel Immersion Gold “

August 2015

» TI DSBGA products are designed and tested to ensure excellent board-level thermal
cycling reliability without the need for underfill in intended applications. If a customer chooses
to underfill a DSBGA product, TI recommends following the guidelines below to maximize
reliability.

— The underfill fillet should extend partially up the die edges. Underfill that ends at the
bottom (ball side) of the die will degrade reliability.

— The underfill should have a CTE closely matched to the CTE of the solder interconnect.
— The underfill should have a Tg above the expected maximum exposure temperature.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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