
How your choice in components 
drives Design, Materials & 

Manufacturing
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Streamline Circuits Facility

• Manufacturing all levels of technology
– Time sensitive prototyping through production 

• The facility was established in 1982 
– New management team installed September 2003

• 56,000 sq ft PCB manufacturing facility
– Complete manufacturing process under one roof

• 1 mile from the San Jose Airport 
– Delivery convenience for out of state customers

• Located in Silicon Valley
– Short car ride away for pick up & deliveries

• Financially secure in current market 
conditions
– Low cost infrastructureLocated in Silicon Valley  
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The Team & Their Experience
• Chuck Dimick- CEO | Founder

– Over 33 years of experience in PCB manufacturing. Former CEO of Dynamic Details Inc. and founder 
of the company's predecessor, Dynamic Circuits Inc. (1991)

• Greg Halvorson- President | Founder
– Over 31 years of experience in PCB manufacturing. Former VP of Operations of Dynamic Details Inc. 

and Dynamic Circuits Inc.

• Tom Doslak-Vice President of Sales & Marketing | Founder
– Over  23 years of industry experience. Former Director of Sales for Braztek Intl. and Western Regional 

Sales Manager for Dynamic Details Inc.

• Ed Pitney- Operations Manager
– Over with 32 years of PCB manufacturing experience. Ed spent his early career with NTI Inc. as a            

Director of Manufacturing Operations later purchased by DDI Global Inc.

• Steve Morris – Director of Engineering 
– Over 27 years of PWB Design & Engineering experiencing. Former VP of Advanced Technology for 

Multek (a division of Flextronics) and a key member of the HP PWB Corporate commodity team.  

• JR Ramirez- Production Manager | Founder 
– Over 32 years of experience in the industry. Former Production Manager for both Dynamic Details Inc. 

and Dynamic Circuits Inc.

• Lorraine Hook - Director of Quality
– Over 43 years of industry experience. Former Director of Quality for many successful companies 

including DCI and DDI. She has held dual positions as Corp. Quality Systems Manager.
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A Full PCB Solution

• Multilayer Rigid / Rigid- Flex / Flex
• 50 + Layers 
• 28:1 High Aspect Ratio
• 3.23 Mils Hole to Copper
• Buried / Blind Vias
• 9 Sequential Laminations
• 13+ Stacked Vias
• 1 Mil Trace & Space
• Cavity Constructions
• 6 oz. + Copper Thickness 
• Copper Filled Micro Vias
• +/- 5% Controlled Impedance Tol. 

• AS9100 Rev. C / ISO 9001 
• Mil-Spec 55110 / ITAR 
• RoHS & Halogen Free Materials 
• IPC 6012 Rigid / 6013 Flex / 6015 MCM  / 

6016 HDI / 6018 High Frequency
• 4 Mil Mechanical Drills 
• 24” x 30” Oversize Panel 
• 2 Mil Laser Drill Vias
• Up to 345 Mils Board Thickness 
• Via Under Pad (Conductive & Non- 

Conductive Filled)
• 40+ Materials (Hybrid Constructions)



Todays Component and Packaging Descriptions

• BGA Pitch: 1mm. .85mm, .65mm, .5mm, .4mm, .25mm
– Very high pin count
– Lead Free
– Combined Pitch on Interposer Designs
– Filled Via, Micro Via

• Chip on Board
– Wire Bond Chipsets
– Combining Bonding and Soldering Requirements

• Ultra Thin Packaging
– Cavities
– Ultra thin dielectrics
– Ultra thin copper layers

• High Speed Low Loss, Combined High Speed, RF Technologies
– Material Limitations
– Cost restrictions
– Reduced tolerances for etching and dielectrics
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Incorporating HDI Solutions



10

Via Capabilities
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Benefits of HDI
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Improved Route Channels 
Teardrop Vias

Contact  Pad

.25mm/.0098”

Via Pad 

.2mm/.008”

Line width

.15mm/.006”
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Snap Shot Actual .4mm 

Outer Layer With Quadrant 

 
Dog bone

DUT Pad .25mm

Via Pad .2mm

Laser Via .125mm

Trace

.1mm, .125mm, .175mm
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Conclusions
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.3mm DUT
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All Routes for .3mm Device
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Advanced Technology

.19mm Design for Manufacturability
.0075mils center to center
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Recommended pad sizes,
line widths and laser drill sizes

• External pad size       .005
• Internal pad size        .005 - .004
• Internal line widths     .0019 - .0015
• Laser drill size            .002 - .0034
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Capture pad

Cross Section Pictures
Device pin count 2500
.225 mm pitch device

Laser via copper filled Dielectric  

 

between layers

Outer layer cross section view

Surface finish ENIPIG

Laser drill finished hole size

Layer 2 
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Copper Plated Vias
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Advanced Materials
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High Speed Materials Website Page
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Fabricators must:

• Use advanced equipment technologies to 
manufacture today's printed circuit board 
requirements

• The future in PCB manufacturing is about 
technology and automation

• Hire and Train specialized equipment operators

• Retain a high percentage of  engineering personnel 
and                                             staff level technicians

Equipment Mix Required for Todays Technology 

Cuposit & Electroless Line

Laser Direct Imaging

DES Inner Layer Stripline
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LDI (Laser Direct Imaging) 
Orbotech Paragon SM20
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LDI Imaging Systems
Example of 25 micron

(.001” Trace and Space)
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LDI Imaging Systems:
• 100% Laser Direct Imaging (LDI)

• Repeatable process, computer controlled
• 24/7 consistent imaging regardless of shift
• No film means lower tooling costs
• No repeating defects

• Consistent trace width
• Tighter impedance control (+/- 5 %)
• ¼ Mil Accuracy .0008 Min Line/.0005 Space
• Layer to layer registration within .0004”
• No film growth due to heat expansion

Streamline is currently one of two companies in North 
America with 4 installations in-house
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SCHMID Precision DES Line
(Develop – Etch – Strip)
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Inner Layer Develop Etch Strip:
• January 2013 state of the art Schmid DES line Installed

• Computer controlled for consistant product
• Full automation removes human element (X-Factor) 
• 2 Micron variation over panel
• 1 mil core capability for substrate, HDI, and Rigid 

flex
• 4,000 Cores per day capacity based on current 

copper mix
• Tripled capacity upon installation
• Positions Streamline for future technologies
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Precision Laser Drilling
6 High Speed Laser Drills
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Laser Drilling

• 6 Laser drills in house (7th has been 
purchased)

• Daily processing 4-N-4 of means experience
• Higher stacks available

• .0014” Hole, .004” Pad advances technology 
window

• Aspect Ratio: 3:1
• Positional Accuracy for Hole Location +/- .0005”
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Via formation, Aspect ratios and Stacked vias 
for Increased Densities
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IPS Automatic Electroless 
Plating Line
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Electroless Processing:
• Completely Automated Line installed January 2012

• Industry leading 28:1 Aspect Ratio: allows for 
higher density designs

• Bar coded processing removes operator errors (X- 
Factor)

• Dwell times established in planning for speed &     
efficiency, translating to consistent product (X- 
Factor)

• Ultrasonic, knife edge agitation, vibration & thumper
• 36 stations, Oversized tanks (24”x 30” Panels)
• High volume throughput capability
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Pluritec Inspecta X-ray 
Registration System
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Internal Registration

• In unison with “Xact Software” for 
scaling

• Internal Registration is one of the 
key attributes in being successful

• X-Ray allows verification in real 
time

• X-Sections Verify X-Ray
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Xact Scaling Report
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Non Conductive Filled Via Wrap Per IPC 6012 Class III

Dendrites
(Teeth)

Smooth
Copper

Electroless
Wrap
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Copper Fill Laser Vias & Through Hole 
Solid Copper Vias

Thermal Via Farms for Thermal Management
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• Chip Scale Packaging Requires Streamlines Equipment Sets for 

Success-100% LDI

Chip Scale Packaging
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LSMDP 
Laser Solder Mask Defined Pad 

Using the LDI’s
• Precise Imaging to .0005” clearance

– Allows reduced solder mask clearance sizes
– May reduce layer count 
– Maximize geometry 
– Using laser solder mask defined pad (LSMDP)

• You can define a “Pad” on top of a pad
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Ink Jet Silkscreen 
Orbotech Sprint-8 TM
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Ink Jet Silkscreen

• “Now Engineers can actually read to debug!”
– Ultra Fine Crisp Lines, Down to 3 mil
– Serialization on the fly, BAR Code & QR codes
– Applied over partially cured mask providing for the mask 

and legend to be cure simultaneously to reduce cycle 
time 

– Combination inkjet and laser technology 
– Dries the ink as it is applied 
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Everret Charles Flying Probe 
Testing 
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Test Capabilities:

• 100% Flying probe testing  (8 Systems)
• Flexibility, no fixtures, less cost
• Allows for testing sub chapters before final book
• Everett Charles Eliminator for faster testing
• Every board 100% Net List Tested
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Developing Technologies for Speed and 
Cost

•New Via Formation Manufacturing Techniques
•Film Based Materials
•Conductive Pastes for Filling and Interconnects

51
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Type 1: Solid .008 pad

The laser beam was able to penetrate through the solid copper on layer 2; 
however the amount of energy it took to through the second layer began to 
reflect off the layer itself which in turn began to vaporize. As a result, the     
resin around layer 2 was removed and the via formation appeared 
balloon shaped. Thus, the via formation was borderline in acceptability.

@
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Type 2: .008 x .0045
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The laser beam was able to penetrate through the partial copper on layer 2; however 
the formation of the via was unacceptable because there was a visible gap between 
the edge of the via to the edge of the pad on layer 2. The gap could be               
attributed to etching of the inner and/or the registration between the laser             
and pad. 
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Type 4: .008 x .0035
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Film Based Dielectrics
• Thinner layer to layer spacing
• Smoother copper foil…

– Better fine line etching
– Better signal performance

• High dielectric withstanding down to 12 microns
• No glass fabric…

– Better signal performance
– Better controlled impedance
– Better laser via formation
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Zeta Materials
• Film based dielectrics for thin PCB structures
• Thin copper foil/C-stage/B-stage combination
• Halogen free
• High temperature and lead free solder capable
• UL listed 94-V0
• Dk – 3.0, Df – 0.005
• Dielectric with standing 4900 v/mil
• Copper foil roughness – 2.5 microns
• Z-axis CTE – 19 ppm/˚C
• Z-axis dielectric spacing down to 12 microns
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Ormet Low Temperature Sintering 
Paste

• Connects PCB layers in the Z-axis
• Forms a metallurgical bond within the 

paste and the PCB copper layers
• Paste will not re-melt
• Reduces lamination steps, cycle time
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Ormet Paste Properties
• Copper/Thin alloy
• Electrical resistivity – 0.00005 ohm/cm
• Thermal conductivity – 25 W/mK
• Lap shear to copper – 1300 psi
• CTE – 22 ppm/˚C
• Sintering temperature – 165 to 210˚C
• Re-melt temperature - 415˚C



Test Case(s) with Defined Equipment Sets
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Sample Case #1 

Highlights:
1/1 Trace Space
4 N 4 Stacked Micro 
Vias
.225 mm 1300 Pin BGA
1.6 Mil Via – 4 Mil Pad
.020 Thick
Sub Panel Test

Equipment Set:
LDI, DES
Laser, Inspecta, LDI
LDI, Inspecta, LDI S/M
LDI, Laser, 
Electroless
LDI, DES, Inspecta
Flying Probe
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Sample Case #2 

Speed Test:
• 800ea 10 layers
• 2 Lamination cycles
• Buried vias, 2-9
• Laser Micro Blind 2-3, 8- 
9
• Laser Micro Blind 1-2, 9- 
10 with via in pad
• 3/3 trace and space
• 6.5 PTH to Copper

Delivered in 4 Days
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Sample Case #3 Extremely Thin:
• 4 Layer Buried vias 2 -3
• 2 Lamination cycles
• Laser Micro Blind 1-2, 3-4
• Finished thickness .0054
• Equipment set:

BACK



Thank You
For further information contact:

Greg Halvorson – ghalvorson@streamlinecircuits.com

Tom Doslak – tdoslak@streamlinecircuits.com

408.727.1418
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