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This technical note is intended to provide general guidelines for use in developing PCB land 
pattern layouts and solder mounting processes for Kionix’s 5 x 5 mm DFN packages and 5 x 3 
mm LGA packages.  These guidelines are general in nature and based on recommended industry 
practices.  The user must apply their actual experiences and development efforts to optimize 
designs and processes for their manufacturing techniques and the needs of varying end-use 
applications.  It should be noted that with the proper PCB footprint and solder stencil designs, the 
package will self-align during the solder reflow process.  

 
DFN Package Outline and Dimensions 
 

As a starting point, the following diagrams show the outline of the 5 x 5 DFN packages with 
dimensions and tolerances.  All dimensions and tolerances conform to ASME Y14.5M-1994.  All 
dimensions are in millimeters and angles are in degrees. 
 
 

 
 
 

Figure 1. 5 x 5 x 1.8 mm package outline diagram with dimensions. 
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Figure 2. 5 x 5 x 1.2 mm package outline diagram with dimensions. 

 
DFN PCB Layout Recommendations 
 

Given the above package dimensions, the following guidelines are recommended: 

              

             Figure 3.  Land pattern layout with package overlay 

mm Dim. 
Min Nom Max 

b 0.18 0.23 0.28 
D  5.00  

D2 3.50 3.60 3.70 
E  5.00  

E2 4.20 4.30 4.40 
e  0.50  
L 0.35 0.40 0.45 

M R 

N X 

0.15 mm Min gap 

y 

z 
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Nominal Package I /O Pad Dimensions (mm) I /O Land Dimension Guidelines (mm) 
Pad Pitch (e) Pad Width (b) Pad Length 

(L) 
Land Width 

(X) 
Outward 

Extension (y) 
Inward 

Extension (z) 
0.5 0.23 0.4 0.28 Nom 0.15 Min 0.05 Min 

 
The perimeter I/O lands are slightly larger on all sides than the package I/O pads.  The outward 
extension (y) of the I/O lands can be increased beyond the 0.15 mm minimum, when PCB area is 
available.  However, any increase in the inward extension (z) must consider the effect on the 
isolation gap to the center pad.  This gap must not be less than 0.15 mm to avoid shorting. 

 
Nominal Package Center  Pad Dimensions (mm) Center  Pad Land Dimension Guidelines (mm) 

 Pad Width 
(D2) 

Pad Length 
(E2) 

Land Width 
(M) 

Land Length 
(N) 

Outward 
Extension (R) 

5 x 5 x 1.8 3.6 3.6 3.6 3.6 0 - 0.15 Max 
5 x 5 x 1.2 3.6 4.3 3.6 4.3 0 - 0.15 Max 

 
The center pad land should be designed 0 mm to 0.15 mm larger per side than the package’s 
exposed center pad.  An example of a PCB land pad layout is shown in Figure 4. 

 

Figure 4.  Example of a PCB land pad layout for the 5 x 5 x 1.8 mm DFN package. 
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DFN Solder  Stencil Guidelines 
  

A laser-cut, stainless steel stencil with electro-polished trapezoidal walls is recommended. 
 
Solder stencil thickness:  0.125mm 
 
Re-flowed solder joints on the PCB perimeter I/O lands should have about a 50 to 75 µm (2 to 3 
mil) standoff height.  To achieve this, the stencil aperture size-to-land size should typically be a 
1:1 ratio. 
 
To reduce solder paste volume on the center pad, it is recommended that an array of smaller 
apertures be used instead of one large aperture.  The smaller apertures can be circular or square 
and of various dimensions and array sizes.  The main goal should be a dimensional combination 
that results in a 40% - 80% solder paste coverage.  This reduced coverage on the center pad is 
important in achieving good coverage without excessive standoff or bridging to the PCB perimeter 
I/O lands.  An example layout is given in the following figure: 
 
 

 
 

Figure 6.  Example of a 5 x 5 x 1.8 mm DFN solder stencil layout. 
 
Kionix is actively investigating a variety of array patterns to determine what array pattern is 
optimal for robust solder connections. 
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LGA Package Outline and Dimensions 

  
  
 
 
   

 
 

 
 

 

 
 

 
 
 

 
 
 
 
 
 

Figure 7.  5 x 3 mm LGA package outline diagram with dimensions. 

mm 
Dim. 

Min Nom Max 
A --- 0.91 1.0 
A1  0.21 REF  
A2 0.66 0.7 0.74 
b 0.45 0.5 0.55 
D  3.0 BSC  
E  5.0 BSC  
K  4.0 BSC  
e  0.8 BSC  
L 0.75 0.8 0.85 
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LGA PCB Layout Recommendations 
 
Given the above package dimensions, the following guidelines are recommended: 
 
The PCB should be designed with SMD (Solder Mask Defined) openings for the LGA lands.  These 
openings should be an identical mirror image of the bottom pattern of the LGA package.  The land size on 
the PCB should be 100% of the device land. 
  
Vias are not needed for thermal dissipation as our part doesn©t generate much heat.  Therefore, only 
electrical vias are needed.  If vias are not in the land pads, either capped, plugged, tented, un-capped or 
un-plugged vias can be used. 
 
 
LGA Solder  Stencil Guidelines 

  
A laser-cut, stainless steel stencil with electro-polished trapezoidal walls is recommended. 
 
Solder stencil thickness:  0.150mm 
 
The solder stencil openings should be 0.05mm smaller per side than corresponding pad openings.   
 

 

Figure 8. Example of a 5 x 3 mm LGA solder stencil layout 
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Solder ing Guidelines 
 

A system board reflow profile depends on the thermal mass of the entire populated board, so it is 
not practical to define a specific soldering profile just for the accelerometer. Use the time and 
temperature reflow profile that is customized for your manufacturing practice and application. 
 

The following profile is provided as a reference (IPC/JEDEC J-STD-020C): 
 

 
Figure 9. JEDEC REFLOW PROFILES FOR Sn-Pb AND Pb-FREE ASSEMBLIES 

 
 
 
 

Profile Feature Sn-Pb Eutectic Assembly Pb-Free Assembly 
Average Ramp-Up Rate (tSMAX to tP) 3°C/second max. 3°C/second max. 
Preheat 
Temperature Min (tSMIN) 
Temperature Max (tSMAX) 
Time (tSMIN to tSMAX) 
 

 
100°C 
150°C 

60-120 seconds 

 
150°C 
200°C 

60-180 seconds 
 

Time maintained above: 
Temperature (tL) 
Time (tL) 

183°C 
60-150 seconds 

217°C 
60-150 seconds 
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Peak/Classification Temperature (tP) 240°C (+0/-5°C) 260°C (+0/-5°C)*  
Time within 5°C of Actual Peak 
Temperature (tP) 

10-30 seconds 10-40 seconds 

Ramp-Down Rate 6°C/second max. 6°C/second max 
Time 25°C to Peak Temperature 6 minutes max. 8 minutes max 

 
*Do not exceed 260° C for more than ten seconds. 
 
Standard tin-lead Sn63/Pb37 solder paste or a Pb-free solder (Sn96.5/Ag3/Cu0.5 or 
Sn95.5/Ag4/Cu0.5 or others) paste may be used.  Because lead-free alloys require processing 
temperatures 20 - 25° C warmer than 63Sn/37Pb, equipment concerns should be considered.  
Many new lead-free alloy compositions are being released. When testing the alternative solder 
compositions the user must consider several issues: 
• Is the material selected going to be compatible with the plating on the accelerometer leads or the 
finish specified on the circuit board? 
• Will the material chosen compromise manufacturability? 
• What is the residual effect of the alternative reflow profile on the accelerometer package, the 
passive components, and the board itself? 
 
Kionix recommends following the IPC/JEDEC J-STD-020C guidelines. 
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Revision History 
 

Rev Date Descr iption of Change 

- 3/31/05 initial release 

A 1/27/06 Added 5 x 5 x 1.2 mm DFN.  Removed Tape and Reel information. 

B 5/22/06 Added 5 x 3 x 1 mm LGA information. 

C 11/10/06 Updated solder reflow to include IPC/JEDEC J-STD-020C. 
 
 


