DIGITALWE DAYS

2023

REDCUBE HIGH POWER TERMINALS

WURTH ELEKTRONIK MORE THAN YOU EXPECT



TODAY'S SPEAKERS

PRESENTATION
Stephan Bachle
Field Application Engineer
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MODERATION
Markus Eberle
Marketing Department



INFORMATION ABOUT THE WEBINAR

You are muted during the webinar.
However, you can ask us questions using the chat function.

Duration of the presentation 30 Min
Q&A: 10 — 15 Min

Any questions?
No problem! Email us digital-we-days@we-online.com

Please help us to optimize our webinars!
We are looking forward to your feedback.

On our channel Wurth Elektronik Group
And on Digital WE Days 2023 YouTube Playlist
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https://www.youtube.com/playlist?list=PLZJdRX1BvL0zb7pTrVCQrXDdeNECNvwv7
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RED CUBE GLOBAL RANGE
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REDCUBE PRESS-FIT

REDCUBE PLUG

5 DIGITAL WE DAYS
OCTOBER 19, 2023

‘d

REDCUBE THR

REDCUBE SMD



PRESS FIT: HOW DOES IT WORK ?

> solder free

> gastight |

» Powerful electrical connection S 3 e

6 DIGITAL WE DAYS
OCTOBER 19, 2023




HOW THIS IS CERTIFIED: ELECTRICAL

Contact resistance measurment

IEC60572-2-17 N\
: A b BRY
Usual soldering power Red cube | ;
connector gl ki M it n il !QE hg
<20mQ <200uQ B e

JEDERERAam

AR EREHA

Less contact resistance leads to

less temperature rise
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DERATING CURVES

Derating Messungen fiir REDCUBE PRESS-FIT
mit umlaufender Pinbelegung*
350
\-
275 I A — T~
250 \-._
< 200 — | | s . —— 20 Pins, circumference
- e \ —— 18 Pins, circumference Do
— — + - 1 . ) = ..‘_
§150__-_-'h“=---_----- \ ——12 Pins, circumference oy
© AN — — Cable 95mn?, 1=202A o
— N E
125 —_ ~ \ = = Cable 35mm?, 1=158A E
100 jr e T \-Ta = — Cable 16, I=08A Circumference
75 { . |
50 k , ’{‘QL"
25
0
20 30 40 50 60 70 80 20 100 110 120 130
Ambient Temperature (“C)




HOW THIS IS CERTIFIED: MECHANICAL
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uliagram / viagramm

Extraction effort 10kg / pin
with PCB 1,6mm



HOW THIS IS CERTIFIED: MECHANICAL
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PRESS FIT: HOW DOES IT WORK ?

PCB drill hole

o
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PRESS FIT: HOW DOES IT WORK ?

Cu 25pum(optimum:30-40pm)
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PRESS FIT: HOW DOES IT WORK ?

@1,475mm

\/alues for chemical tin
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PRESS FIT: HOW DOES IT WORK ?

@1,475mm

\/alues for chemical tin
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PRESS FIT: HOW DOES IT WORK ?
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DESIGN A POWER PCB WITH RED CUBE: RULE OF THUMB

16 |

thick ~ —
ickness 03 um

Properties

Test conditions

Rated Current

@ 20 °C

Tol.
Iy max.
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DESIGN A POWER PCB WITH RED CUBE: SOME TIPS

thickness = 330 um

4 or 5 layers of 70pm
or
3 layers of 105 pm

width =~ 21 mm

Properties

Test conditions

Rated Current

@ 20°C
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Tol.
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TEMPERATURE RISE TESTS

mper ature Rise Test Board

4 Layers = 70um - 2imm wide

Test goal: ,

il @4 Layers - 70um - 21mm wide .
-

- Heat repartition Rt MRS

= Venf\/ trace de5|gn o 2.0uter Layers - 70um — 21lmm ulge @
: MP7 MPé&
- Nb of layers influence

MP5

®4 Layers - 70um - 10.5mm wide® Pp
LI

° 4 Layers - 70um - 2imm wide
| B

With Thermal Relief ® @
<

Wurth Elektronik - Nov 2020
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TEMPERATURE RISE TESTS
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TEMPERATURE RISE TESTS
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TEMPERATURE RISE TESTS

emper ature Rise Test Board

45K

4 Layers - 70um - 2imm wide

(Sl

MP11

85K
o 2 Outer Layers - 70um - 21mm wide
® @

MP7 MP6

6

MP5

®4 Layers - 70um - 10.5mm wide®
e

: ° 4 Layers - 70um - 21imm wide i
g, With Thermal Relief ® i
2 3

Wurth Elektronik - Nov 2020
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TEMPERATURE RISE TESTS

Redcube is

el
high current

cooling down PCBs

Rule of thumb high current design is a good approach

Always check temperature with prototype test

? ®4 Layers - 7Uum - 10.5mm wide®
2K AE

° 4 Layers - 70um - 21mm wide
gz With Thermal Relief

Wurth Elektronik - Nov 2020
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PRESS-FIT PROCESS

= Materiel needed:
= PCB
= Support
= Base
= Stamp
= Press
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PRESS-FIT PROCESS - PCB

Chemical tin

ENIG (NiAu)

FR4

(P 1,60 003 ) _, ,_min. 0,10
Z 1,475 20,05

%

?N ’

el el Ll Ll b e b e el
N

min, 25um copper max. 60um

» 25 -60um Copper - optimum 30-40um

» max. 15um Tin - optimum 2um
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PRESS-FIT PROCESS - PCB

HAL - Hot Air Levelling

FR4
' (® 1,60 003 ) o1 min. 0,10
(1451005 , Sn
I | Cu

L max. 15um Sn
__I min, 25um copper max, 60um
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PRESS-FIT PROCESS - PCB

Pure copper bar (Drill hole
1,45 +-0,05)

@ 1.45 £0.05

- -

\\\\§
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PRESS-FIT PROCESS - PCB
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Other SMT / THR

components




BASIC PROCESS FOR PRESS-FIT
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PRESS FIT PROCESS: SUPPORT

Support location

@1,475mm

®1,75 (-0+0,1 mm))

3D printing prototype 2 54mm = 0,05




PRESS FIT PROCESS: SUPPORT

Support location

@1,75 (-0+0,1 mm)
2.54mm = 0,05

Metal final version

@1,475mm




PRESS FIT PROCESS: SUPPORT

Support locating

locating

3D
printing
support

Metal
support
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PRESS FIT PROCESS: SUPPORT REAL CASE

0
NN

0
0

0
X

-~
-

-~
-
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PRESS FIT PROCESS: STAMP
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PRESS FIT PROCESS: STAMP

Gap 0,Tmm mini

support
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Gap 0, Tmm mini

Mechanical support



PRESS FIT PROCESS: STAMP
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PRESS FIT PROCESS: PRESS

All type of press for REDCUBE

= Press Schmidt

SCHMIDT:

= Press Gechter

Your specialist in presses
|



https://www.schmidttechnology.com/en/maschinen/produkte/index.htm
https://www.gechter.de/en/product/press

INSERTION FORCE — PRESS DIMENSIONING

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

Chemical tin ENIG
(mm) | @1,425 A1,475 1,525 A1,425 1,475 | @1,525 1,40 1,45 1,50

1,6 | 120 220| 80 160| 40 130 140 250|100 200| 60 170 140 250|100 200| 50 170
24 | 1/0 330|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
Specification for chemical surfaces

(® 160 003 ) min. 0,10

|

1
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INSERTION FORCE — PRESS DIMENSIONING

Empirical press-in PCB insertion force per (l/pin)

min / max
Chemical tin =\[€
@1,425 | | @1,425 | @1,475 @145
1,6 | 120 220 40 130 || 140 250[100 200| 60 170 | 140 250|100 200| 50 170
24 170 330 60 200 || 200 400|130 300| 70 250 | 200 400|130 300| 70 250
3.2 | 220 460 180 280 [| 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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INSERTION FORCE — PRESS DIMENSIONING

Example: redcube 12 pins — PCB chemical tin thickness 3,2mm

= 1,7 kN < press effort < 4 kN

Press dimensionning > max effort +20% security

Example: press rack and pinion of 5kN.



PRESS-FIT PROCESS

Flat zone
exceed PCB

Vll‘

0, Tmm

Insertion speed =

Insertion done in 1 single time

Press end stop
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ll'o | OCTOBER 19, 2023



CRIMPING TOOLS FOR TERMINALS




-
X

@1,475mm

Press-fit




-
X

F{ress—fit

m “'. YA RS
Up to 350A
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5,87

|A
<

587mm  ©1.85mm

@3,2mm

@3,1mm

PCB

5,87 ted stencil 150pm

5,87




THR

Sgueeges

Solder paste

Positioning of the stencil Applying of the solder paste

Pin of the component

Positioning of the component Reflow soldering
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Solder paste fills the stencil’s aperure

Component soldered



THR

“ HOD%
~filled

S
Optimum soldering

Acceptable soldering

46 DIGITAL WE DAYS
OCTOBER 19, 2023



SMT PRINCIPLE

Increase torque

Solder Pad

Mon plated
through hole

4 7 DIGITAL WE DAYS
OCTOBER 19, 2023

085

Solder Pad

Non plated —7
through hole  £2%Z

082




SMT: WHY NOT PLATED THROUGH HOLE
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SMT: WHY NOT PLATED THROUGH HOLE

| | |
Kraft /Weg-01 S775116360 300N DK.PRE
Krat /Wag-02_ S775116360_320N_DK.PRE
Krat /W ag-08_9775116360_3B0N_DK.PRB /\

Kraf /Weg-04 ST75116360 440M DICPRB
Kraft /Weg-05 S775116360 440N DK.PRE
EE ¥ Fraft /Weg-08 S775116360 410M DI.PRB
Kraft /Wag-07_S775116360_260M_CK PRE /

Kraift /Wag-08_9775116360_440N_DH.PRB
Krat /Wag-09 775116360 300N CH.PRB
Kraft /Wag-10_S775116360_310M_CK.PRB

Kraft / Weg-01 8775116360 S50N.PRE
Kraft  Weg-04._S775118360_400N.PRE
Kraft / Weg-05_ 8775116360 S00N.PRE

I
L ——

Kraft/ Weg-06 9775116360 580M.PRB

Kraft/ Weg-08 0775118380 420M.PRE

Kraft/ Weg-11_8775118380_SDON.PRE

Kraft/ Weg-13 9775116360 520M.PRE

Kraft/ Weg-14 9775116360 450M.PRE

Kraft/ Weg-15 9775116380 450M.PRE

Kraft | Weg-16 8775118360 450N.PRE
Kraft | Weg-17 8775116360 490N.PRE
Kraft | Weg-18 8775116380 450N.PRE———
Kraft  Weg-19_ 9775118380 530N.PRE / \ \

RN

g

Kraft/ Weg-20 5775118360 470M.PRE
Kraft / Weg-21_8775116360_430N.FRE
Kraft  Weg-22 5775118360_470M.PRE

Kraft/ Weg-23 9775116360 S00N.PRE
Kraft/ Weg-24_ 9775116360 _480N.PRE
Kraft/ Weg-25 9775116360 490N.PRE
Kraft/ Weg-26 9775118380 550M.PRB
| Kraft/ Weg-27 9775118380 S80M.PRB
z | Kraft/ Weg-29 9775118380 420N.PRB

at ]

PF

|
EEEERS - il
- I
il

|

Kraft f Weg-34_ 9775118380 540M.PRB
Kraft/ Weg-35 9775116360 S50N.PRE
Kraft/ Weg-36 9775116360 490N.PRB
Kraftf Weg-37_9775116360_440N.PRB
Kraft/ Weg-38 9775118980 S40N.PRE B

Fiorca §

From 490 to 590 N From 280 to 440 N



APPLICATIONS: COPPER BAR
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APPLICATIONS: FORMULA-E
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PRESS FIT
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WATER TIGHTNESS POWER BATTERY
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SPECIFIC APPLICATIONS

IGBT connection ety - R :
High current board to board

Laminated fuse
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COPPER BAR DISTRIBUTION
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REDCUBES IN THE AIR

R —
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Questions . CZ)

& Answers

We are here for you now!
Ask us directly via our chat or via E-Mail.

digital-we-days@we-online.com
Stephan.Baechle@we-online.de
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