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Comparing with Competitor

Thickness: 1.0mm 

General property
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MNHEM-285UnitConditionItem

6-89~117~917~20cycleSolder dip 
288℃ x 10s

Thermal 
stress

9.4~9.58.8~9.18.4~8.88.0~8.3lb/inAfter thermal 
stress 

9.7~9.88.9~9.08.7~8.98.1~8.4lb/inAs receivedPeel 
strength

(1oz)

Comparing with Competitor
Peel strength vs. thermal stress
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Comparing with Competitor
BO bonding vs. thermal stress

10~117~98~108~9
cycle

MacDermid
9~115~85~68~10ATO Bond FilmThermal 

stress cycle

4.6~5.03.7~4.03.5~3.83.6~4.1After thermal stress
3.7~3.92.8~3.12.8~3.13.1~3.4As received

MacDermid

MNHEM-285UnitConditionChemical

4.8~5.03.7~4.03.6~4.13.9~4.0After thermal stress
3.8~4.33.0~3.42.8~3.13.0~3.4

lb/in

As received
ATO

Construction: 1oz + 7628 × 5 + 1oz

BO Bonding
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Comparing with Competitor
BO bonding vs. thermal stress
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Comparing with Competitor

Moisture absorption of 39mil unclad laminate
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Moisture
absorption

EM-285 0.27% 0.34% 0.38% 0.44% 0.51%
H 0.28% 0.37% 0.43% 0.48% 0.54%
N 0.51% 0.69% 0.85% 1.02% 1.14%
M 0.34% 0.53% 0.59% 0.68% 0.75%
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Thermal resistant after moisture absorption
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H 15 15 4 4 4
N 15 15 1 1 1
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Moisture absorbed & thermal resistance
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1.0mm

0.3mm

Method
Layer Count : 4 Layers
Thickness : 1.6mm
Drilling Hole Size :Φ 0.3mm
Wall to wall : 0.7mm   

7628

0.039”,1/1

7628

PCB Processing Evaluation
Drilling Processing
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25000.7150Regular FR-4

25000.7150N Company

25000.7150EM-285

25000.7150H Company

HitChip load 
(mil/rev)Speed (krpm)Material

1. Machine: Tong-Tai 160krpm  
2. Taiwan Union 0.3 mm UC drilling bit 
3. 0.2 mm thickness of entry, 1.5 mm thickness of urethane clad
4. Stack-up: 2 PNLs of stack height (Total 3.2 mm) 

PCB Processing Evaluation
Drilling Processing
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Regular FR-4 Material : 127 degree

Thickness 1.6mm, 
Diameter 0.3mm, 
Speed 150krpm, 
Chip load 0.7 mil/rev, 2500 Hit 

Point Angle of New Drilling Bit : 130 degree

Drilling Processing Evaluation
Reducing Drilling Bit Abrasion Study
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N Company : 121 degree EM-285 : 126 degree

Reducing Drilling Bit Abrasion Study
Drilling Processing Evaluation
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Reducing Drilling Bit Abrasion Study
Drilling Processing Evaluation
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Oneway Analysis of Point angle By Material

Drilling bit abrasion ratio of EM-285 is 
improved 80% above than N company material
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Drilling Processing Evaluation
Roughness of hole wall

Performance of hole wall roughness between 
regular FR-4 material and EM-285 is similar
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Drilling Processing Evaluation
Nail-head of hole wall

Performance of nail-head between regular 
FR-4 material and EM-285 is similar



EMCEMC

PCB Processing Evaluation
Desmear weight loss

Before After

Weight loss control at 0.20 ~ 0.40 mg / cm2

Sweller temperature: 60℃/ time 5 minutes
Desmear temperature: 80℃/  time 9 minutes
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Desmear weight loss comparison
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PCB Processing Parameter Suggestion

Press cycle

*The heating rate higher will be better for peeling strength and inner layer pattern filling, while the 

lower will be better for press flow. Please contact us for setting suitable press cycle if necessary .

Kiss pressure: 3.5~7 kgf / cm2

Heat rate: 1.8 ~ 3.0  ℃ / min

Full pressure: 25 ~ 30 kgf / cm2

Apply Full pressure at: 85 ~ 100℃

Curing condition: >175 ℃ / 50 min

(Minimum peak temperature in 
curing condition: 195℃)
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PCB Processing Parameter Suggestion
Process

120 ℃ 40 minOxide Bake
Std. Black or BrownOxide treatment 

Std. PracticeA.O.I.
Std. PracticeSurface Clean

80  ℃ for 9 min.

60 ℃ for  5 min.

Condition
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Additional Suggestion during Processing

For improving material moisture absorbed in 
processing, post-baked treated would be suggested 
as several processing:

1. Finished board before packing
1-1  HASL: 150 degree C for 4 hours   
1-2  ENIG finished: 120 degree C for 4 hours
1-3  Before OSP: 150 degree C for 4 hours

2. Solder mask re-work or WIP over 2 weeks
150 degree C for 4 hours
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7628

2116+1080

1080+1080

0.004”,1/1

0.004”,1/1

0.004”,1/1

0.004”,1/1

0.004”,1/1

1080+1080

2116+1080

7628

Test Pattern & Construction
Thickness : 2.0mm
Layer Count: 12
Hole Diameter: 0.3mm
Wall to wall : 0.3 / 0.45 / 0.7mm
Ground Copper Diameter: 0.5/ 1.0/ 1.5/ 2.0 inch

Reliability Test
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IR Reflow Condition

255℃

Reliability Test
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＞104~65~7＞10

cycle

2.0"
＞105~66~7＞101.5"
＞106~75~8＞101.0"
＞105~86~7＞100.5"

85℃, 85% 
RH, 40hr
treated

＞106~84~7＞102.0"
＞107~85~7＞101.5"
＞107~96~8＞101.0"
＞108~97~8＞100.5"

As
received

Copper
ground

MNHEM-285unitPatternConditionItem
N = 12

Thermal resistance with ground copper area improved in EM-285 

Copper Ground with IR Reflow
Reliability Test



EMCEMC

Hole Wall Crack after IR Reflow

EM-285 Can Pass the wall to wall 0.45mm by 3 Cycles and 
0.70mm by 6 Cycles of Lead-Free IR Reflow  

Reliability Test
N = 45
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Micro-sectioning of hole wall with IR reflow 6 cycles
Reliability Test
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2. Better Capability to Reduce the Drilling Bit  2. Better Capability to Reduce the Drilling Bit  
Abrasion Abrasion 

EM-285 Advantage

Conclusion

1. Better Thermal Resistance 1. Better Thermal Resistance 

(Lead(Lead--Free Requirement)Free Requirement)

3. B3. Better Electrical Performance in etter Electrical Performance in 
High Frequency Application (Low High Frequency Application (Low DfDf))


