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Another developing construction 
technique is to use stacked vias in each 
build-up layer that have been either 
plated shut or filled with an organic 
or metallic material to form a planar 
surface for subsequent layer fabrication. 
PCBs fabricated in this manner can dra-
matically reduce or eliminate through-
holes and will have a significant impact 
upon solder mask processing. 

An interesting possibility for solder 
mask imaging results if panels are built 
without through-holes. By eliminating 
the need to clean out holes, it is possi-
ble to use a non-photoimageable mask. 
The panels could be completely coated 
with solder mask, which would then be 

laser-ablated from the attachment pads. 
With the registration and scaling capa-
bilities of LDI exposure, this technique 
would virtually eliminate solder mask 
registration and resolution issues.

Solder Mask Coating
Applying solder mask to panels is 
becoming a more difficult task as high 
density designs have 1) very small 
holes, 2) fine solder dams and 3) very 
tight registration tolerance require-
ments. These needs tighten the fabrica-
tion processing window considerably.

Getting solder mask out of holes 
does not only depend upon the devel-
opment process. If less solder mask is 
introduced into holes during coating, it 
will be easier to develop the holes clean, 
permit lower exposure energy and will 

require less artwork modification. Dou-
ble-sided screen printing, when properly 
maintained, introduces little ink into 
holes. Some fabricators use spray or 
curtain coating applications, which tend 
to put less mask into the holes, but these 
methods introduce another set of issues 
such as higher VOCs, dilution control, 
sagging, coverage of high circuits, a 
smaller process window when tack dry-
ing with IR ovens, etc.

Ink jet coating applications have 
been touted as coming technology 
in many areas including solder mask 
because it is an additive process with 
no development step and associated 
waste stream. However, ink jet sol-
der mask coating will be a significant 
challenge because the ink must flow 
well to fully encapsulate the circuitry 

Table 1. Typical solder mask 
registration and resolution 
challenges as designs transition to 
HDI (units in µm).

	 Now	 Needed

Circuit Line & Space	 50/75	 40/40

Ball Pads	 300	 180

Mask Opening	 380	 220

Registration Accuracy	 +/- 40	 +/- 20

Mask Webs	 120	 80

August 6-7, Embassy Suites Hotel, Burlingame California. 
**Early registration discount**--$1,195.00 if registered by July 16, 2007; 
$1,295.00 after July 16, 2007.

October 15-16, Hilton Suites Toronto Markham Conference Center, 
Markham, Ontario. **Early registration discount**--$1,195.00 (U.S. 
Dollars) if registered by October 1, 2007; $1,295.00 after October 1,2007.
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Table 2. Comparison of exposure options for LPI solder mask.

LPI Solder	 Exposure	 Registration	 Equipment	 Typical	 Panels
mask type	 Process	 	 cost	 energy	 per hour

Conventional	 Conventional	 Eye or Pin	 $35-40K	 500 mJ	 60

Conventional	 Conventional	 Auto – 4 Camera	 $175-200K	 500 mJ	 60

Conventional	 LDI	 Auto	 $500-1,000K	 300 mJ	 5-10

LDI	 LDI	 Auto	 $500-1,000K	 50-75 mJ	 20-25


