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Probe card customer 14-24-14  MLO (2022 Fab) 

Coplanarity
16.2 µm25 µm Max.C4 Pad (Dut 1) 

Z-Height 
9.6 µm25 µm Max.C4 Pad (Dut 2) 

Z-Height 
10.6 µm25 µm Max.C4 Pad (Dut 3) 

Z-Height 
5.8 µm25 µm Max.C4 Pad (Dut 4) 

Z-Height 
13.3 µm25 µm Max.C4 Pad (Dut 5) 

Z-Height 
16.4 µm25 µm Max.C4 Pad (Dut 6) 

Z-Height 
9.2 µm25 µm Max.C4 Pad (Dut 7) 

Z-Height 
6.8 µm25 µm Max.C4 Pad (Dut 8) 

Z-Height 
8.1 µm25 µm Max.C4 Pad (Dut 9) 

Z-Height 
16.7 µm25 µm Max.C4 Pad (Dut 10) 

Z-Height 
58.1 µm100 µm Max.Overall C4 Side 

Z-Height 
52.1 µm100 µm Max.Overall BGA Side 

Z-Height
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Die Pitch – 90um    #of Die Pads ~ 86K (Total for 10 Dies)- 1421601 (~1.4 Million vias connection thru 12 RDLs Top 
and Bottom)

BGA Pitch - .55mm #of BGA Pads ~ 16K

Board Size – 72x72 mm(2.8”x2.8”), Thickness – 3mm (.118”)  - 1up 6”x6”
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Thermal Expansion





Materials





Evolution of Resin Based Materials

Resin Types
Ptfe

Polyimide
Cyanate Ester

Bt / Epoxy
Fr-5

Multifunctional
Tetrafunctional

Fr-4
Cem-3

Cem-1
Fr-1
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Glass styles



Glass styles



Glass styles



Glass styles



Landless Vias



Landless Plated Through Holes – cont’d

Courtesy – Happy Holden
The PCB Magazine



VeCS



VeCS stands for “Vertical Conductive Structure”

A traditional through hole or blind hole is too big 
and too disruptive in terms of SI.

VeCS creates a higher density of connections to 
the internal layers and with less distortion of the 
signal.









Fine Line



Additive processing

Catalytic Precursor Ink

This ink controls the horizontal dimensions of 
line width and spacing

The vertical dimension of metal thickness is 
controlled 

Interior of vias can be plated with metal using 
the same 

The precursor ink promotes good bonding 
between the thin metal patterns and the 
substrate



Process
The technology can create metal lines/spacing widths 
below 5 microns and deposit copper to a thickness level 
from 0.1 micron up to 10 microns or more. 

The additive feature of this technology allows the direct 
deposition of copper on a substrate in the pattern 
specified by the circuit design artwork without tie coat, 
adhesive, etching, or waste of copper.







Thin cores



FRONT END



FRONT END
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Fiberglass Comparison

SI-QSI2-glassSI-glassE-glass

TBANER-glass
L2-glass

NE-glass
TD-glass

Grace
Baotek
Nittobo

Supplier / 
Grade Name

3.74.34.76.6Dielectric Constant, Dk 
(10GHz)

0.00020.00180.00260.0060Dissipation Factor, Df 
(10GHz)

0.5-0.63.33.35.6CTE
(ppm/°C)

2.22.32.32.6Density
(g/cm³)

2.43.13.2Tensile Strength
(GPa)

74536475Tensile Modulus
(GPa)
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Ultra Thin Laminate & Prepreg

StatusGlass styleThickness

• Ready for mass production
• Under Testing by customers102740µm/1.6mil

• Ready for mass production
• Under Testing by customers102730µm/1.2mil

• Trial production in AMMS
• Sample for testing available from 2025 Q1101725µm/1.0mil

• Trial production in AMMS
• Sample for testing available from 2025 Q1101020µm/0.8mil

• Under evaluation1006<15µm/<0.6mil



Microvia











Effect of Test Temperature

Chart / Data Courtesy PWB Interconnect



Effect of # of Stacks

Chart / Data Courtesy PWB Interconnect

Stacked Micro-Via - Failures



Staggered Micro-via Stresses

Chart / Data Courtesy PWB Interconnect



Stacked Micro-via Stresses

Chart / Data Courtesy PWB Interconnect



Micro Via – Pad Separation

Chart / Data Courtesy PWB Interconnect

































Thermal



Thermal Relief



Thermal Relief



Thermal Relief



Thermal Relief



Thermal Relief



Grid size

The influence of grid size is based on failure of the laminate. 

Grid sizes greater than 1.3mm (.050”) will have less delamination and 
more often they will exhibit material degradation. 

With 1mm (.040”) we see delamination as the major material failure 
mode. 

Grid sizes of .8mm (.032”) tend to have cohesive failures and grid 
sizes of .7mm (.020”) tend to have material failure due to crazing



Non fuctional pads

Telegraphing
Low pressure areas
Dry weave/resin starvation



Wrap



Copper Wrap



Copper Wrap Plating

• Wrap plating is continuous from the filled plated hole onto the external 
surface and extends by a minimum of 25 μm [984 μin] where an annular 
ring is required

• Wrap thickness is not less than 7 μm [276 μin] for buried via cores (two 
layers)

• Reduction of surface wrap copper plating by processing (sanding, 
etching, planarization, etc.) does not result in insufficient wrap plating



Copper Wrap Plating



Copper Cap Plating of Filled Holes 

When copper cap plating of filled holes (resin, conductive or non-conductive 
material, copper, etc.) for solderable lands (attachment of surface mount devices) is 
specified by the procurement documentation the following shall apply. 

Target:
• Copper surface is planar with 

no protrusion (bump) and/or 
depression (dimple) 



Via fill



Conductive Fill Results – DOE

Laminate Supplier BLaminate Supplier A
Via Fill Material

Supplier

Supplier A
(Conductive)

Supplier A
(Conductive)

Supplier A
(Conductive)



Laminate Supplier BLaminate Supplier A
Via Fill Material

Supplier

Supplier E
(Non-Conductive)

Supplier E
(Non-Conductive)

Supplier E
(Non-Conductive)

Non-Conductive Fill Results – DOE


