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HDI BGA Design
Features (um)

Pitch (um)

300 350 400 450 500 550 600 650

A BGA Pad 170 220 270 300 350 360 410 460

B BGA Pad Via 65 75 100 100 100 100 100 100

C Outer-trace N/A N/A N/A N/A N/A 50 50 50

C1 Outer-spacing N/A N/A N/A N/A N/A 70 70 70

D Solder Mask 
opening 240 290 340 375 425 430 480 530

E Solder Mask web 60 60 60 75 75 120 120 120

F Inner-landing pad 170 220 220 250 300 370 420 470

G Buried via pad N/A N/A N/A N/A N/A N/A N/A 300

H Buried via N/A N/A N/A N/A N/A N/A N/A 150

I Inner-trace N/A N/A 40 40 40 40 40 40

I1 Inner-spacing N/A N/A 70 70 70 70 70 70
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Design Rules-HDI Features (dimensions um) Recommended Advanced

A Microvia size / diameter 100/225 65/175

B Capture land 225 175

C Target land 225 175

D Dielectric L1 - L2 microvia 64 70

E Microvia center to PTH edge 287,5 212,5

F Outer layer space 75 50

G Inner layer space 75 50

H Microvia to buried hole 0 0

I Buried hole to PTH 275 250

J Pitch - internal microvia (different net) 300 275

K Pitch - outer microvia (different net) 375 325

L Pitch - staggered microvia 200 175

M Dielectric for internal microvia 64 70

N Buried hole to buried hole 275 250

O Buried hole size / diameter 200/400 150/350

P Microvia to microvia 200 200

Q Skip via microvia size / diameter 150/275 150/275

R Skip via capture land 275 275

S Skip via target land 275 275

T Dielectric L1-L3 skip via 120 125

U Skip via to copper on L2 100 100
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HDI Design Tips

1. The aspect ratio of the drilled vias should be smaller for easy plating
and good thermal properties. This is achieved by choosing microvias
that generally have an aspect ratio less than 1. The ideal value is less
than 0.8:1，below are our recommended designs

2. The recommended relationship between copper thickness and trace 
width and spacing are as follows:

• 40/40um(copper thickness less than 20um), 
Recommended specifications for finished products min 9um

• 50/50um(copper thickness less than 24um)   
Recommended specifications for finished products min 11um

• 60/60um(copper thickness less than 27um)   
Recommended specifications for finished products min 13um

• 75/75um (copper thickness less than 33um)   
Recommended specifications for finished products min 15um

• 100/100um (copper thickness less than 37um)  
Recommended specifications for finished products min 20um

3. The difference in residual copper rate between symmetrical layers
should not exceed 10%

4. If possible entry and capture pads should be 200um greater than the 
microvia size

5. Mechanical Via size / diameter≥150um

6. Microvia Aspect ratio ≤ 0.8:1

7.    Mechanical Via Pad = Mechanical Via size / diameter+150um

8.     Microvia to Microvia ≥ 250um

9.     Microvia to Mechanical Via ≥ 250um

10.    Mechanical Via to Mechanical Via ≥ 250um

11.    Line Width/Spacing(Outer/Inner)≥75/75um
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Stacked and Staggered Microvia

Stacked Microvia
Definition
• A stacked microvia consists of multiple microvias aligned directly on top of each other 

through several layers of the PCB.
• This configuration allows for vertical interconnections across multiple layers, providing a 

direct and compact route.

Advantages:
1. Higher Density: Stacked microvias allow for a high-density interconnect (HDI) structure.
2. Efficient Space Usage: They make efficient use of PCB space.
3. Direct Routing: Provides a direct and shorter path for signal transmission between layers, 

which can improve signal integrity.

Disadvantages:
1. Higher Cost: The precise alignment required during manufacturing makes stacked microvias more 

expensive to produce.
2. Lower Reliability: The stress concentration in the aligned vias can lead to reliability issues such as 

cracking or delamination under thermal or mechanical stress.
3. Complex Manufacturing: Requires advanced fabrication techniques and equipment, increasing the 

complexity and potential for manufacturing defects.

Staggered Microvia
Definition
• A staggered microvia arrangement in a staggered pattern, where each microvia connects 

only two adjacent layers.

Advantages:
1. Lower Cost: Easier and less expensive to manufacture compared to stacked microvias.
2. Higher Reliability: A staggered pattern reduces stress concentration, enhancing the 

reliability and durability of the PCB.
3. 3. Simpler Manufacturing: The fabrication process is less complex than stacked microvias.

Disadvantages:
1. Lower Density: Cannot achieve the same level of interconnect density as stacked microvias, 

potentially leading to larger PCB designs.
2. Longer Routing Paths: Signal paths might be longer due to the staggered arrangement, which can 

affect signal integrity .
3. Space Usage: Require more PCB space compared to stacked microvias for the same level of 

interconnection.
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Materials for HDI 

Material

HDI+1 S1150G 
(Halogen 
free)

IT-150G
(Halogen 
free)

EM-285
(Halogen 
free)

IT-180A IT-158 S1000H NP-155FBH NP-175FBH TU-768 S1000-2M

HDI+2 with stacked / 
staggered microvia

S1150G
(Halogen 
free) 

IT-150G
(Halogen 
free)

EM-285
(Halogen 
free)

IT-180A IT-158 S1000H TU-742HF
(Halogen free)

TU-862T 
(Halogen free)

TU-768 S1000-2M

>= HDI+3 with stacked / 
staggered microvia

S1150G
(Halogen 
free)

IT-150G
(Halogen 
free)

EM-285
(Halogen 
free)

IT-180A EM-370(5) 
(Halogen 
free)

EM-825 EM-827 EM-370D
(Halogen free)

EM-370Z EM-526
Halogen 
free)

IT-170GRA1
(Halogen 
free)

TU-768 S1000-2M

Annylayer IT-170GLE
(Halogen 
free)

EM-390 
(Halogen 
free)

DS-8402 IT-180A EM-370(5) 
(Halogen 
free)

EM-825 EM-827 EM-370D
(Halogen free)

EM-370Z EM-526
(Halogen 
free)
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