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50/100A
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Red cube global range
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Press fit: how does it work ?

 solder free

 gastight

 Powerful electrical Connection



19 April 2021|  Technical Academy |  Press-fit for High current applications 6

Press fit: how does it work ?
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Press fit: how does it work ?

PCB drill hole 
(Ø1,6mm)
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Press fit: how does it work ?

Cu 25µm (optimum 30-40µm)
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Press fit: how does it work ?
Ø1,475mm

Tin 15µm (optimum 2µm)

Values for chemical tin



19 April 2021|  Technical Academy |  Press-fit for High current applications 10

Press fit: how does it work ?
Ø1,475mm

Values for chemical tin



19 April 2021|  Technical Academy |  Press-fit for High current applications 11

How this is certified: electrical

Contact resistance measurement
IEC60512-2-1

Usual soldering 
power connector Red cube

<20mΩ <200µΩ

Less contact resistance gives
less temperature rise
Less contact resistance gives
less temperature rise
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Derating curves

2 rows

Circumference

Full
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How this is certified: mechanical

Pull-out test

Extraction effort 10kg / pin
with PCB 1,6mm
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How this is certified: mechanical

Pull-out test
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Design a power PCB with red cube: rule of thumb

𝒙 𝒎𝒎

𝑤𝑖𝑑𝑡ℎ ൎ 𝑥 · 3 𝑚𝑚

𝑡ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 ൎ
𝐼

0,3  µ𝑚
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Design a power PCB with red cube: some tips

𝑤𝑖𝑑𝑡ℎ ൎ 21 𝑚𝑚

𝑡ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 ൎ 330 µ𝑚
4 or 5 layers of  70µm

or
3 layers of 105 µm
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Temperature rise tests

Test goal:
- Heat repartition
- Verify trace design
- Nb of layers influence
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Temperature rise tests
Working current 100A

4 layers 70µm 21mm wide
Ambiant Temp = 21°C

39,6K 45,2K 47,8K 44,4K 37,6K

Bottom view

41,4K42,4K
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Temperature rise tests
Working current 100A

4 layers 70µm 21mm wide
Ambiant Temp = 21°C

39,6K 45,2K 47,8K 44,4K 37,6K

Bottom view

41,4K42,4K

5,9mm²
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Temperature rise tests

Working current 100A
10mm²

Working current 100A
16mm² 3

63K 64K
56K

45K

45K 48K

59K

40K

44K 55K 81K

47K 62K
98K

• Redcube is

• small
• high current
• cooling down PCBs

• Rule of thumb high current design is a good approach
• Always check temperature with prototype test

• Redcube is

• small
• high current
• cooling down PCBs

• Rule of thumb high current design is a good approach
• Always check temperature with prototype test
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Materiel needed:
• PCB
• Support
• Base
• Stamp
• Press

Press-fit process
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Press-fit process - PCB
Chemical tin

ENIG (NiAu)

 25 - 60μm Copper - optimum 30-40μm

 max. 15μm Tin - optimum 2μm 
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Press-fit process - PCB

HAL – Hot Air Levelling
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Press-fit process - PCB

Pure copper bar (Drill hole 
1,45 +-0,05)
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Press-fit process - PCB

L = 1,6 to 3,2mm
> 3mm

Other SMT / THR 
components

> 4mm
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Press fit process: support

Support locationSupport location

3D printing prototype

Ø1,475mm

Ø1,75 (-0+0,1 mm))

2,54mm ± 0,05
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Press fit process: support

Support locationSupport location

Metal final version

Ø1,75 (-0+0,1 mm)

2,54mm ± 0,05

Ø1,475mm



19 April 2021|  Technical Academy |  Press-fit for High current applications 29

Press fit process: support

PCB
3D 

printing 
support

Support locatingSupport locating

PCB
Metal 

support

locating
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Press fit process: stamp

Øs

Øs > D

D

D

d

Øs > D

Ø > d
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Press fit process: stamp
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Insertion force – press dimensioning

PCB 
thick
ness
(mm)

Empirical press-in PCB insertion force per (N/pin)
min / max

Chemical tin ENIG HAL

(mm) Ø1,425 Ø1,475 Ø1,525 Ø1,425 Ø1,475 Ø1,525 Ø1,40 Ø1,45 Ø1,50

1,6 120 220 80 160 40 130 140 250 100 200 60 170 140 250 100 200 50 170

2,4 170 330 110 240 60 200 200 400 130 300 70 250 200 400 130 300 70 250

3,2 220 460 140 340 80 280 260 500 170 420 80 360 260 500 170 420 80 360
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Insertion force – press dimensioning

PCB 
thick
ness
(mm)

Empirical press-in PCB insertion force per (N/pin)
min / max

Chemical tin ENIG HAL

(mm) Ø1,425 Ø1,475 Ø1,525 Ø1,425 Ø1,475 Ø1,525 Ø1,40 Ø1,45 Ø1,50

1,6 120 220 80 160 40 130 140 250 100 200 60 170 140 250 100 200 50 170

2,4 170 330 110 240 60 200 200 400 130 300 70 250 200 400 130 300 70 250

3,2 220 460 140 340 80 280 260 500 170 420 80 360 260 500 170 420 80 360

Example: redcube12 pins – PCB chemical tin thickness 3,2mm

 1,7 kN < press effort < 4 kN
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Press-fit process

0,1mm

Flat zone 
exceed PCB

Insertion speed ≈ 100-250mm/mn
Insertion done in 1 single time
Insertion speed ≈ 100-250mm/mn
Insertion done in 1 single time

Press end stop
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