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Rosenberger Hochfrequenztechnik
Rosenberger High Frequency Technology Rosenberger

Business Areas

«Communication & «Communication

RF-Coaxial Connectors ! SLink Site Solutions
y/ A ‘
4

IA’

*Test & Measurement «Automotive
FAKRA

@ RosenbergerHSD®

@\ *Medical Solutions *Fiber Optics

12 Countries — A global engineering and manufacturing company

18 Production facilities WW

~4900 Employees WW

We are industry leaders in HF signal delivery

Most process lines vertically integrated

Well known, respected leader in innovation in all served market segments
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LIGA according to Wikipedia Rosenberger

LIGA is a German acronym for: Lithographie, Galvanoformung, Abformung
(Lithography, Electroplating, and Molding) a fabrication technology used to create high-

aspect-ratio microstructures.

= X-Ray LIGA is a fabrication process in micro-technology that was developed in the early 1980s.
= X-Ray LIGA requires exposure to parallel beams of high-energy synchrotron radiation (X-rays)
= UV LIGA utilizes an inexpensive ultraviolet light source

= UV LIGA is much cheaper and more accessible than its X-ray counterpart.

= UV LIGA s not as effective at producing precision molds as its X-ray counterpart.

= UV LIGA s used when cost must be kept low and very high aspect ratios are not required.

The X-ray LIGA process was originally developed at the Forschungszentrum Karlsruhe, Germany,
to produce nozzles for uranium enrichment. http://en.wikipedia.org/wiki/LIGA

Light
fraction

enriched
in Uzss
and H:z

Feed gas
4% UFs
96% H:z

Heavy
fraction
depleted
in Uz3s
and H2
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//upload.wikimedia.org/wikipedia/commons/e/e8/LIGA-Doppelumlenksystem.jpg

Example of released wafer (6”) Rosenberger
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MCI Products in Development Rosenberger
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General idea of scale Rosenberger

.02€ @ 18.75
.01$319.06
Globe @ 7.6
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General idea of Aspect Ratio Rosenberger
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LP6 — WLCSP Spring Pin Alternative

Rosenberger

As Manufacturedi

0.3 mm pitch array

4.2 mm compressed height
0.2 mm travel DUT side

~9 gf DUT side

0.15 mm travel PCB side

WCSP- Redistribution Layer-RDL

UBM

OMVIEW  RDL W

XS VIEW

June 3-6, 2007 IEEE SW Test Workshop
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The Analyses Process Rosenberger

- 1.093 —~ C 0.060 0.010

4.58 . l

RO.045 0.008 0.060 Dimensions mm " R0.042
Thickness 0.100
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WLCSP-CSP Interconnects (0.4 mm Shown) Rosenberger

237812 1.3759g-2

1.2e-2 7.5e-3
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Signal Path
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Electrical-Mechanical Bridge (deformed shape conversion)Rosenberger

Two Deformed Geometry Options
(not to imply there are not more)

Creating Deformed
Geometry

VE Etnr E |T| E g | E Easily Convert Bitmap Images To Clean Vector Art Fﬁg, i s:vuurd

T'I'-xﬂTD Downloads

Easily Convert Bitmap Images
a To Clean Vector Art
Har' SUbram‘m Automatically convert bitmap images like

JPEGs. GIFs and PNGs to the crisp, clean,
scalable vector art of EPS, SVG, and PDF
with the world's best auto-tracing software.

% Desktop Application

Languages: English Deutsch,
Espaiiol, and Francais

Support

-EAQ
- What Are Vectors?
- What Are Bitmaps?

- Why Use Vectors?
- What Is Vectorization?

Use the convenient service online by uploading

your image below. or start tracing images offline
with the Desktop Edition.

Save time and money getting your artwork
ready to print, embroider, cut and more! L

- Uses For Vector Images
iy
Bur | Bricina - Useful Tools

I Desktop —_—

_ - File Formats
- Convert images offline to

TR |

L= EPS, VG, PDF, Al DXF

P

Subscibe | Pricing |

Online

Upload your bitmap image to convert it to
a vector image (EPS. SVG and PDF).

and EMF. Waorks Tutorials
Free to try, and results ready right away. seamlessly with lllustrator, Corel, - How To Use Vector Magic
Leamn more and others.

- Vectorizing Artwork/Logos

- Vectorizing Photos
Learn More -
- Vectorizing Scans
- Tips And Tricks
- Building a New Font

ﬁ Upload Image To Trace...

This program is truly amazing. Our logo has always been very difficult to work with Vector Magic is

because of the horizontal lines that graduate through it. | was amazed that it was ~ More accurate

almost perfect with the first run-through. And then, using the built-in touch up tools to -E 1 Need help?

get rid of a few stray pixels, | won't have te do anything to it. AWESOME! B asierto use - Online contact form
- B. Waght, TEC Electric Faster

Festaredin Customers S compantons
. See comparisons
eow orkcmes. LA A Dhowp .o, @ AP vircom
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Electrical-Mechanical Bridge (deformed shape conversion)Rosenberger

Ansys Screen shot  .dxf Output from  Rebuild model in  HFSS model file Cartoon model
compressed Vector Magic 2D (.dwg) compressed compressed
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Electrical-Mechanical Bridge (deformed shape conversion)Rosenberger
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LP3 0.8 Pitch Array Interposer Rosenberger

0.076mm Preload Per Side
0.15mm Usable Travel Per Side ~ 9-226 TYP ¢
0.30mm Total Usable Travel r |
0.150mm Thickness

0.065mm Contact to DUT Scrub Per Side

As Manufactured l Preloaded Full Travel

1.0mm Fully compressed Height

Total Travel is ~31% of Height

Force target per side ~8gf

Dimensions in mm
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LP7 — SMT Interposer (socketed ASIC) Rosenberger

As Manufactured Preloaded Full Travel

~
“—PCB Pad Surface

Solder Standoff/ Fill Area
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LP7 SMT Experiments Rosenberger

50mm x 50mm PCB

8x8 pin array @
0.7424mm pitch
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Simulation vs. Measurement

Rosenberger

60
> HFSS
56
54 A i;-&
» 52FA e f b Insufficient
E \\ 7 -',r\. - MW / \.\‘ f ‘ v \\*‘-J" /™ 1
£ 50 VA ¥ v — Compression
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0.8mm Array HFFS Model Rosenberger
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LP3 Measurements & Analysis Rosenberger

Pin configuration (Top view) [Faiiil Bttt B el Bk

(no. of only
returns) | 20-80 20-80 (GHz)
G n d Risetime (ps) Risetime (ps)

S11 (dB)

1 GND 35.5 57.7 7.7
E  — 2 GND 35.1 56.3 8.0
3 GND 36.3 61.2 7.1
T . — 4 GND 36.8 52.6 9.3
Scale 30:1
Units - mm Slgnal 5 GND 35.8 52.6 9.1
TDR
O . . . . . . . 70 T 5 T
——16Gnd ——3Gnd —— 5Gnd 657lGnd73Gnd75Gnd
©" 26nd  46Gnd ~2Gnd  4Gnd
-10 fg 60
15 = s AN
20 - Pl e
25 / 7 \ \/7%/#/ S 45 o
/ \ §e)
[ /) Yl 2
.35 / e \/ 35
_40 ‘/‘ r r r r r r r 30 r r r
O 25 5 75 10 125 15 175 20 0 0.1 0.2 0.3 0.4
Frequency (GHZz) Time (ns)
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“Iterative Design” Rosenberger

The path from design optimization to design verification

Traditionally
Designers design
Analysis analyze

Some thoughts on a different approach using Ansys
(both in general and specifically)
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“Iterative Design” Rosenberger
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~23% less peak stress with ~22% more force The only change is the tapering
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“Iterative Design” Rosenberger
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“Iterative Design” Rosenberger
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“Iterative Design” Rosenberger
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Full Model Setup Rosenberger

Jﬁlﬂ': Name ¥ @

LP6 full sim Assembly (B4)
Geometry
-~ [ Btm Spring Push Block 2-1

Efl LP6 RF Housing seed-1
v [ LP6 Contact 1-2

- [ Solder Ball-1
[ --‘,x)!; Coordinate Systems
()-8 Connections

B[] Contacts

"B, Frictionless - Contact surface to pusher
W, Frictionless - Coil 2 nested into Coil 1
®, Frictionless - Coill 3 to Coil 5
J‘I‘ Frictionless - Col 6 to Vert Beam
W, Frictionless - Vert Beam to Frame
W, Frictionless - Vert Beam Latch nose to preload Lz
H, Frictionless - Coil 11 to Finger Latch
J‘I‘ Frictionless - Main Spring Coil 1 to Main Frame
W, Frictionless - Main Spring Coil 3 to Main Frame
W, Frictionless - Main Spring Coil 48 to RH Vert Fram
¥, Frictionless - Main Spring Coil 46 to RH Vert Fram
J‘I‘ Frictionless - Top latch finger LH to Latch post
W, Frictionless - Top latch finger RH to Latch post
W, Frictionless - Solder ball to Contact points
H, Frictionless - Main frame to Housing
‘I,‘ Frictionless - Lower frame to Housing
W, Frictionless - RH Vert frame to Housing
B, Frictionless - Contact front side to Housing
®, Frictionless - Contact back side to Housing

A Mesh

| Static Structural (B5)

Al
/A, Fixed Support

J:?v Displacement - Housing Latch W
:gv Displacement - Btm Spring

- A8, Displacement - Main Spring 0,000 0,500 1,000 {rorm) .

/e solution (B6) | I |

/] Solution Information 0.250 0.750

//0 Equivalent Stress W
/Q; Force Reaction - Housing Latch }Mé Print Prewewblt_em anew/

& Force Reaction - Btm Spring
: _//Q; Force Reaction - Main Spring

4

=

|Iﬁl|‘hl|k§mg3 F‘hSeﬁ!dln b&!ﬁc(mn,kg,ﬂ,s,m\!,mﬁ) Degrees radfs Celsius Y
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Introductions Rosenberger

Frank Schonig, R&D Advanced Technology Development (Mechanical)
Sandeep Sankararaman, R&D Advanced Technology Development, (EE)
Steve Fahrner, Perdix Engineering, Structural/Thermal Analyst (Analysis)

Jim Jaquette, R&D Advanced Technology Development (Program Management)
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Appendix Rosenberger

Thank you for your time
Hopefully you found some value in this
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Material Properties - Expectations Vs. Reality Rosenberger

Common industry (LIGA) ‘ ‘ ‘
practice is for mechanical Stress/Strain Derived
properties to be indirectly | byIndirect Methods —
derived from failure data. /
Current mechanical ‘__.-/
properties b_ased on actual — L
tests of micro samples. Stress —
[/‘. Stress/Strain From
Precise Yield stress is difficult DirectMeasurements
to define.
There is no substitute for
direct measurements...
Strain
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Material Properties - The Solution Rosenberger

N

—~\ A\

’.‘ 2 \ -~ 4 —
. s - o ~—
SEl, 25kV Smm ’36.5\0/ A x25 il ElR 26kv wD15mm  S$S50 x25 W e —
4 i 07 Maf'2012 PO it 07 May. 2012
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