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Single and double-sided PCB

Unified panel – double-sided PCB – active area

standard 265 x 465 mm

material:  1.0 18/18 µm Cu

 1.5 18/18 35/35 70/70 µm Cu

Non-standard

Single-sided Thickness (mm)

Cu 18 µm 0.5  0.8  1.0  1.2  1.5  2.0

Cu 35 µm  0.5  0.8  1.0  1.2  1.5  2.0 

Cu 70 µm 1.5  2.0 

Cu 105 µm 1.5

Double-sided Thickness (mm)

Cu 18 µm 0.5  0.8  1.0  1.2  1.5  2.0  2.4  3.2 

Cu 35 µm 0.8  1.0  1.2  1.5  2.0  2.4

Cu 50 µm 1.0  1.5

Cu 70 µm 1.0  1.5  2.0

Cu 105 µm 1.5

Al material-dielectric 0,10mm / 0,05mm (VT4B5)

panel – active area: 275 × 430

material: 1.0  00/70  00/35 µm Cu

1.5  00/35  00/70 µm Cu

Multilayer PCB

Core material IS400 (Tg 150°)

Thickness (µm) Thickness Cu (µm)

100 18–35

150 18–35–70

200 18–35–70

250 18–35–105

300 18–35–70

360 35

410 18–35

510 18–35–70

610 18–35

710 18–35–70

900 35

1000 18–35–70

1200 18–35

1500 18–35

Core material 370HR (Tg 180°)

Thickness (µm) Thickness Cu (µm)

100 18–35  

150 18–35

200  18–35–70

300  18–35

360 35–70

510  18–35–70–105

610  35

710 18–35–70–105

1000 18–35–70

1100 105

1200 18–35  

1500 70

Multilayer PCB

Multilayer unified panel Active area

standard 265 × 465 mm

Prepreg – material IS400 (Tg 150°)

type Thickness (µm) Resin

106 58 74 %

1080 79 65 %

1080 [FZ99] 89 69 %

2116 119 53 %

7628 201 46 %

Prepreg – material 370HR (Tg 180°)

type Thickness (µm) Resin

106 58 76 %

1080 76 66 %

2116 122 56 %

7628 185 50 %

Cu foil (µm)

5 / 12 / 18 / 35 / 70

High-frequency PCB double-sided	

Material Thickness (µm) Cu foil (µm) Panel size

I-tera MT 40 1500 18 265 × 430 mm

Rogers RO 4350B 1500 18–35 265 × 430 mm

Core for hybrid PCB		

I-tera MT 40 127 18 265 × 325 mm

Rogers RO 4350B 254 18–35 265 × 385 mm

Rogers RO 4350B 508 18–35 265 × 385 mm

Rogers RO 4003C 200 18–35 265 × 385 mm

Rogers RO 4003C 510 18–35 265 × 385 mm

Rogers RO 3003 127 18 265 × 385 mm

Rogers RO 3003 254 18 265 × 385 mm

Basic Materials Specification
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Drilling, Routing, Countersink

Attention! After plating, drilled hole diameter is reduced by 0.1 mm due to the metal in the holes! 
Therefore, it‘s important to get information if holes diameter in data are finished or drilled. 
If there is no comment, the PCB manufacturer assumes holes dimension are finished. 

finished hole drilled hole size of drilled hole

Tools of countersink

The smallest hole diameter for the IMS material is 0.80 mm.
The smallest routing tool diameter for the AL material is 1.0 mm.

Dimension of tools 
countersink

Angle

6.00 mm 90° 

6.00 mm 120°

6.00 mm 140°

1. finished holes – holes after plating
(recomended in the data)

2. drilled holes – final holes will be  
reduced about 0.10 mm

For NPTH drilled hole = finished hole.

3. aspect ratio – ratio of hole depth to hole diameter
Thru VIA  – min. size 0.15 mm. aspect ratio 1:10
Blind VIA – min. size 0.12 mm. aspect ratio 1:1.15
Buried VIA – min. size 0.15 mm, aspect ratio 1:10

výsledný otvor

1. 2. 3.

vrtaný otvor průměr vrtaného otvoru

0.60 AL – material

0.70 1.00

0.80 1.50

0.90 2.00

1.00 3.00

1.10

1.20

1.30

1.40

1.50

1.60

1.70

1.80

2.00

2.10

2.40

2.50

3.00

0.12

0.15

0.20

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

0.85

0.90

0.95

1.00

1.05

1.10

1.15

1.20

1.25

1.30

1.35

1.40

1.45

1.50

1.55

1.60

1.65

1.70

1.75

1.80

1.85

1.90

1.95

2.00

2.10

2.20

2.35

2.40

2.50

2.60

2.70

2.80

2.90

3.00

3.05

3.10

3.15

3.20

3.30

3.40

3.50

3.60

3.70

3.80

3.90

4.00

4.10

4.20

4.30

4.40

4.50

4.60

4.70

4.80

4.90

5.00

5.10

5.20

5.30

5.40

5.50

5.60

5.70

5.80

5.90

6.00

6.20

6.30

Routing tool ø (mm)Drill ø (mm)
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Design Rules

Drilling and plating

   Annular rings

The term annular ring refers to metallized solder pads and is the solderable ring left after drilling out the solder pad. The size of the circumference 
can be determined from the relationship AR = (PD – DD)/2, where PD is the diameter of the soldering pad and DD is the diameter of the drill used. 
To determine the size of the circumference, it is always based on the diameter of the drill used and not on the diameter of the resulting hole!

Drilling and plating

Legend 		  Description 					     Stadard (min) 	 Advanced possibility (min)

A 		  Diameter of the drilled hole 				    200 µm 			   150 µm

B 		  Diameter of pad 					     400 µm 			   300 µm

C 		  Diameter of drilled hole 				    200 µm 			   120 µm

D 		  Diameter of pad 					     400 µm 			   270 µm

E 		  Insulation distance of the tip of the drill to the surface	 100 µm 			   65   µm

F		  The radius of the hole to be connected must be larger	 75   µm 			   50   µm

G 		  Diameter of drilled hole 				    200 µm			   150 µm

H 		  Diameter of pad 					     400 µm 			   300 µm

I 		  Isolations distance between tracks 			   100 µm 			   75   µm

J 		  Width of track 					     100 µm 			   75   µm

K 		  Isolations distance between track and pad	  	 100 µm 			   75   µm

L 		  Isolation distance between drill tool and track 		  200 µm 			   150 µm

M 		  Distance of drilled holes on same net 			   150 µm 			   100 µm

N 		  Distance of drilled holes on different net 			  200 µm 			   150 µm

O 		  Isolation distance between pads 			   100 µm 			   75   µm

P		  Isolations distance between track and nonplated hole	 200 µm 			   150 µm

Q 		  Thickness of core 					     100 µm 			   -

R 		  Thickness of prepreg 				    100 µm 			   58   µm
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Design Rules

Construction class

3 4 5 6 7 8 9

Minimum track width / space (mm) 
– space 0.40 0.30 0.20 0.15 0.125 0.10 0.075

Annular ring (mm)  
– annular ring 0.20 0.18 0.15 0.125 0.10 0.075 0.075

The maximum allowed conductor trace width with the minimum conductor trace spacing,  
depending on the respective copper thickness (in µm)

Tolerance of PCB

routing  
(min. size 20 x 20 mm)

±  100 µm

routing with bridges ±  100 µm

scoring ±  200 µm

Copper thickness

METRIC INCH OUNCE

12 µm 0.00048“ 1/
3
 OZ.

18 µm 0.00070“ ½ OZ.

35 µm 0.00140“ 1 OZ.

50 µm 0.00200“ 1.5 OZ.

70 µm 0.00280“ 2 OZ.

105 µm 0.00420“ 3 OZ.

Via & Blind & Burried & Aspect Ratio

Via

Vias connecting the different PCB layers that are not used for mounting
outlet components. In practice, these are usually small diameter holes
up to approx. 0.6 mm. The most important parameter in terms of VIA holes  
is the Aspect Ratio. This is the ratio of the drill diameter to the drilling depth.

VIA holes can be divided into three categories

Standard VIA holes:
These are holes connecting all layers of the PCB.
In this case, the smallest drill bit of 0.15 mm can be used
and the Aspect Ratio is 1:10 (or less).

Buried VIA holes:

These are holes connecting only the inner layers  
of the PCB, i.e. they are not visible on the finished PCB 
from the outside. In this case, the smallest drill bit  
of 0.15 mm and Aspect Ratio can be used. is 1:10 (or less).

Blind VIA holes:

These are holes connecting the outer layer of the PCB  
to one or more inner layers. In this case, the following can 
be used the smallest drill bit 0.15 mm and the Aspect Ratio 
is 1:1.15 (or less).

Stacked VIA holes

Stacked VIAs are microvias created in an axis 
above each other. The radius of the hole to be 
connected on the outside must always be larger 
by a value (F) than the inside diameter of the 
hole. If the stacked VIA is filled, it is not necessary 
to increase the external connection hole.

Example:
Using a 0.15 mm drill bit and an Aspect Ratio of 1:10, a maximum depth of 1.5 mm can be drilled.
Using a 0.15 mm drill bit and an Aspect Ratio of 1:1, a maximum depth of 0.15 mm can be drilled.

Inner layers

Copper thickness Min. conductor width /
Min. spacing

18 75

35 100

70 150

105 200

Outer layers

Copper thickness Final thickness Cu Min. conductor width /
Min. spacing

12 37 100, 75

18 43 125

35 60 150

50 75 150

70 95 200

105 130 300
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Design Rules

01/2021

V-score

Minimum

PCB thickness 0.8 mm

Clearence 0.5 mm

Core 0.3 mm

Jump score 10 mm

Value

Final PCB size tolerance +/- 0.2 mm

Tool angle 30°

Scoring line (PCB 1.5 mm) 0.2 mm

Design Rules

01/2021

Routing tabs – Gatema

Standard tab Perforated tab

after broke after broke

Routing

Standard Option

Routing tool for FR4 materials 2.0 mm 0.6 mm – 3.0 mm (scale by 0.1 mm)

Routing tool for IMS materials 2.0 mm 1.0 mm;  1.5 mm; 3.0 mm

Clearence 0.2 mm 0.15 mm

3D milling tolerance 0.1 mm

Minimum core for semi-flex PCB 0.2 mm

Konstrukční pravidla

01/2021

Drážkování

Minimum

Tloušťka desky 0,8 mm

Vzdálenost motivu od hrany DPS - clearence 0,5 mm

Zbytek materiálu po drážkování - core 0,3 mm

Přesah drážky - jump score 10 mm

Hodnota

Tolerance výsledného rozměru DPS +/- 0,2 mm

Úhel drážkovacího kotouče 30°

Celková šířka drážky (materiál tl. 1,5 mm) 0,2 mm

Konstrukční pravidla

01/2021

Drážkování

Minimum

Tloušťka desky 0,8 mm

Vzdálenost motivu od hrany DPS - clearence 0,5 mm

Zbytek materiálu po drážkování - core 0,3 mm

Přesah drážky - jump score 10 mm

Hodnota

Tolerance výsledného rozměru DPS +/- 0,2 mm

Úhel drážkovacího kotouče 30°

Celková šířka drážky (materiál tl. 1,5 mm) 0,2 mm
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Design Rules

01/2021

V-score

Minimum

PCB thickness 0.8 mm

Clearence 0.5 mm

Core 0.3 mm

Jump score 10 mm

Value

Final PCB size tolerance +/- 0.2 mm

Tool angle 30°

Scoring line (PCB 1.5 mm) 0.2 mm

Design Rules

01/2021

Routing tabs – Gatema

Standard tab Perforated tab

after broke after broke

Routing

Standard Option

Routing tool for FR4 materials 2.0 mm 0.6 mm – 3.0 mm (scale by 0.1 mm)

Routing tool for IMS materials 2.0 mm 1.0 mm;  1.5 mm; 3.0 mm

Clearence 0.2 mm 0.15 mm

3D milling tolerance 0.1 mm

Minimum core for semi-flex PCB 0.2 mm

Solder Mask

Solder mask – green color

Solder mask – other colors

Via filling with solder mask

Silkscreen parameters

standard minimum

clearance 40 µm 25 µm (BGA)

IO bridge 105 µm 100 µm

cover 75 µm 50 µm

standard minimum

clearance 60 µm 40 µm

IO bridge 150 µm 140 µm

cover 75 µm 60 µm

standard

max. drill 300 µm

font height width 

1200 µm 130 µm

1500 µm 150 µm

1800 µm 180 µm

Imprint on pads will be automatically deleted.

Solder mask thickness

A B D C

Soldermask

A B D C

Coverlay

Mask A (µm) B (µm) C (µm) D (µm)

Green 5–15 5–15 10–20 25–35

Colored 15–25 20–30 25–35 35–40

Flex SM green 10–20 10– 20 10–20 35–40

Pyralux LF coverlay 25+25 25+25 25+25 25+25 (adhesive)
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Gold Connectors

Chamfering - minimum clearance (values for board 1.5 mm thick) depends on chamfering angle

gradient α β Cu to edge (PCB 1.5)

standard 45° 90° 800 μm

30° 120° 1200 μm

20° 140° 1700 μm

Gold fingers

minimum 

clearence to uncover pad 2 000 μm

Maximum board size

single and double sided multilayer

265 x 370 mm 265 x 363 mm
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Surface Finishing

Surface finishing

process / 
requirement

HAL
lead-free

ENIG immersion tin HAL leaded galvanic Au Immersion Ag

thickness (μm)
2 - 40

Ni 3 - 6

Au 0.05
0.9 - 1.1 2 - 30

Ni 3 - 6

Au 1
0.1

max. PCB dimen-
sion (mm)

265 x 465 265 x 465 265 x 465 265 x 465 265 x 363 265 x 465

RoHS compatible;
Pb free

+ + + - + +

suitable for fine 
pitch

- ++ ++ - >>2 ++

planarity -- ++ ++ -- ~ ++

multiple soldering ++ + ~ ++ >>2 +

Al bonding -- ++ -- -- >>2 -

Au bonding -- - -- -- >>2 -

Storage life 
(months)

12 12 3 12 12 6

Legend: ++ excelent;  + good;  ~ avarage;  - fair;  -- poor;  >>2 depends on the second surface

HAL (Hot Air Solder Levelling) for PCB 0.8 - 2.5 mm only

The PCB is immersed in a molten. Solder is applied to exposed pads. Excess solder is blown 
off by „air knives“ which blow hot air across the surface of the board. Thethickness depends 
on the solder surface tension and used to be in range 2 - 40 μm.

ENIG (Electroless Nickel Immersion Gold)

From chemical point of view, the gold is an optimal element for a top covering of PCB. 
Regarding the fact, gold does not oxidize and temperature and storage conditions have 
practically zero influence on a lifetime in comparison with others surface finishes. Gold is 
melted in the solder and the solder itself creates joint with a nickel layer.

Immersion tin

Immersion tin creates really thin layer of chemical tin, common 0.9 up to 1.1 μm, which pro-
tects base copper against oxidation and provides high solderable surface. We are using 
acid electroless bath, which avoid to creating of whiskers and bath is in vertical appli-
cation. Due to the extreme sensitivity of immersion tin, care should be taken to handle 
and storage conditions. In every step of processing is recommended manipulation only 
in gloves. Fulfillment of storage conditions, < 25°C and < 50 % RH, ensures soldering for 
6 months. High-quality and trouble-free soldering is achieved by the early processing of 
panels with this surface finish.
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05/20201/1

Via filling
Non-conductive paste filling

We are using doublehead technology form I.T.C. Technology is making vacuum between heads, so we can fill 
even blind vias. We can make filling IPC 4761 type VII (plated with Cu and finish surface). This type is suitable 
for via-in-pad. 

If not specified we are filling all VIA´s up to 0,45mm drilling diameter. Best option is to specify maximum size  
of the PTH you want to fill with epoxy paste. Or specify exact diameter you need to filled. If you need to fill  
only selected holes or selected area, this must be specified in production data or on separate drawing. 

finish surface
Typ VII

Legend: laminate
non-conductive 
paste

soldermask Cu layer

Non-conductive paste

Minimal plated hole min. 0,1 mm

Maximum plated hole max. 2,0 mm

Aspect ratio for PTH max. 40:1

Aspect ratio blind hole max. 1:1

IPC-4761 type VII

PCB thickness 0,4–3,2 mm

More about TAYIO paste: https://www.gatema.com/file-link/filling-paste-tds-thp-100dx1.pdf

Plugged via has to be at least 5 mm from the edge of board (maximum board size 265 x 455 mm).

Via Filling
Non- conductive paste filiing

For filling holes, we use technology from the company I.T.C. , which, thanks to two heads, can also fill blind 
holes. We fill the boards according to IPC 4761 type VII. The holes are plated with copper and the final surface 
treatment. The technology thus enables via-in-pad.

Non-conductive paste

Laminate

Cu plating

Soldermask

Dry resist 

Diagram description:

Type II Type VII 

Non - conductive paste 

Minimal plated hole min. 0.1 mm

Maximum plated hole max. 2.0 mm

Aspect ratio for PTH max. 40:1

Aspect ratio blind holeí max. 1:1.15

PC-4761 type VII

PCB thickness 0.4–3.2 mm

Plugged via has to be at least 5 mm from the edge of board (maximum board size 265 x 455 mm).
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Other TechnologiesOther Technologies

06/2021

Carbon Paste

Manufacturer Product name Using Using

TAMURA MRX-713 J keyboard contacts, LCD contacts,
jumpers

 

 

 

Cu Cu CuGreen mask
Graphite Graphite

minimum
optimum

0,150 mm
0,20 mm

0,330 mm
0,40 mm

Core

Carbon paste is a screen-printed conductive coating for keypads and contacts. The varnish is based on carbon and can be easily applied 
lightly to copper. Due to its high surface sti�ness, it is wear resistant. The varnish has a resistance of 14 to 20 W/cm, on dried layer of 25 
μm thickness. The typical thickness of the applied surface is 15 to 30 μm.

› space carbon/carbon: min. 0.4 mm
› overlap carbon/Cu: min. 0.2 mm
› overlap carbon on solder mask: min. 0.1 mm

PCB with Impedance Control
Basic parameters

For correct PCB production with controlled 
impedance is necessary to know following 
information. Requested stack-up (can be 
changed), requested thickness of the signal 
tracks, layers where are signal tracks, reference 
layers, requested impedance value (ohm) and 
requested tolerance (10 %). 

Based on the information above we are able 
to count and if necessary to modify some 
values (stack up, tracks) to meet the requested 
parameters. 

We are checking boards in InStack from 
Orbotech. Impedances are measured on 
control coupon by tester Z-metrix ST600. 
Coupon is included to production panel 
together with the board. Because of it is the 
maximum size of the PCB 250 × 373 mm.  
Size of the coupon rises with the number  
of signal tracks. 

We always send measuring protocol together 
with other requested documents. 

A

A

B BC

A

A

Positions for coupon:

05/20201/1

Via filling
Non-conductive paste filling

We are using doublehead technology form I.T.C. Technology is making vacuum between heads, so we can fill 
even blind vias. We can make filling IPC 4761 type VII (plated with Cu and finish surface). This type is suitable 
for via-in-pad. 

If not specified we are filling all VIA´s up to 0,45mm drilling diameter. Best option is to specify maximum size  
of the PTH you want to fill with epoxy paste. Or specify exact diameter you need to filled. If you need to fill  
only selected holes or selected area, this must be specified in production data or on separate drawing. 

finish surface
Typ VII

Legend: laminate
non-conductive 
paste

soldermask Cu layer

Non-conductive paste

Minimal plated hole min. 0,1 mm

Maximum plated hole max. 2,0 mm

Aspect ratio for PTH max. 40:1

Aspect ratio blind hole max. 1:1

IPC-4761 type VII

PCB thickness 0,4–3,2 mm

More about TAYIO paste: https://www.gatema.com/file-link/filling-paste-tds-thp-100dx1.pdf

Plugged via has to be at least 5 mm from the edge of board (maximum board size 265 x 455 mm).
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Rigid-flex and flexi PCB 

 
 Flexible circuit boards with 1 - 2 copper layers, produced from polyimid material (Pyralux, Thinflex).  Optional flexible 
solder mask; coverlay; stiffener or double sided tape.

Flexi PCB - basic information

Rigid-flex inner - basic information

Rigid-flex outer - basic information
 
Rigid-flex board with 1 - 2 flexible copper layers placed on very top or very bottom side of asymetrical stackup. Flexible 
layers are covered by coverlay or flexible solder mask 

 
Rigid-flex board with 1 - 2 flexible copper layers placed in the middle of symetrical stackup. Flexible  layers are covered 
always by coverlay.
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Data Format

Preferred format ODB++

Other formats that 
we usually process

Gerber RS-274X

Gerber X2

*.brd (the Eagle version must be specified)

DXF - outline only

Note:
Warning! After forging, the diameter of the drilled hole will decrease by approx.  
0.1 mm due to the increase in metal in the holes! Therefore, it is necessary  
to specify in the order or in the text file whether drill diameters or the resulting 
holes. If there is no note, the PCB manufacturer assumes that these are  
the final diameters.

Warning: 
If the signal layers are without text, we assume that the component layer (TOP) is imported legibly!
The version in which the design is implemented (e.g. 6. 5. 0) must be specified!

Use our CAM processor for optimal naming and export of layers to the CA processor.

Data Format Requirements

The data supplied by the customer for the preparation of the production documentation for PCB production must meet 
certain criteria, in order to be processed efficiently and therefore inexpensively.

Data format
The CAM department processes data in InCam software and therefore prefers data in ODB++ format, this format retains  
the attributes from the design software, thus avoiding various errors such as mirroring of layers or incorrect order of internal layers.

Eagle

When processing PCBs in Eagle, we recommend exporting
data to Gerber RS-274X. Since the layers are imported using
scripts, we recommend that you keep the same layer labels,
which can be learned by the software for future jobs.

CAM processor – GATEMA

Number layer Layers

1, 17, 18 TOP

16, 17, 18 BOTTOM

29 solder mask Top

30 solder mask Bottom

21, 25 silkscreen Top

22, 26 silkscreen Bottom

20 dimension / routing 

44, 45 drilling

46 routing

31 solder paste Top

32 solder paste Bottom

Single panel

the closest track to PCB 
edge

space between PCBs
track width  
to define
dimension 

recommended
technological  
frame

Scoring 0.500 mm 0.0 mm 0.2 mm 5–10 mm

Routing 0.200 mm 2.0 mm 0.2 mm 10 mm

Multipanel with routing tabs or scoring

the closest track to PCB 
edge

space between PCBs
track width  
to define
dimension 

recommended
technological  
frame

Scoring 0.500 mm 10.0 mm 0.2 mm 5–10 mm

Routing 0.200 mm 2 mm 0.2 mm 10 mm

Multipanel routing to single PCB

the closest track to PCB 
edge

space between PCBs
track width  
to define
dimension 

recommended
technological  
frame

Routing 0.2 mm 4.5 mm 0.2 mm –

A A

A A

A A

A
B
B

D B

C

A
B
B

D B

C
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Tips for Designers

Recommended Not recommended

Dimension of PCB

in a separate layer in the signal layers

width of line is 0.20 mm line width is 0.0 mm

layer name is *dim.ger

Signal layers

readable text in the TOP layer layers without text

one layer = one file all layers in the one file

surface GND hatched GND

without mirroring, with the same zero point scattered

min. insulation gap of 0.20 mm img. b < 0.20 mm

min. insulation gap PTH holes inside 0.25 mm img. c < 0.20 mm

min. insulation gap NPTH holes inside 0.20 mm img. d < 0.20 mm

min. annular ring is 0.15 mm on final hole img. a < 0.10 mm

copper 0.50 mm from the edge of the board for scoring < 0.30 mm

do not make pads by line

Solder mask
min. overlap pad is 0.05 (one side) img. e 1:1 with signal layer

min. bridge is 0.10 mm (green), 0.15 mm (other colors) img. f

Drilling (size of tools)

min. hole is 0.15 mm

min.blind via is 0.12 mm

plated hole = copper on the top and bottom side copper on one side = non plated hole

Routing routing tool is 2.0 mm, i.e. radius 1.0 mm < 0.60 mm

Silkscreen
line width is 0.135 mm < 0.135 mm

text like polygon
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Design rules

Solder mask covered PTH / VIA

For plated-through holes with a diameter of 0.3 mm or less that are covered with soldermask, there is a risk of accidental 
charge buildup on the surface of the pads, which can lead to a lack of gold or tin plating. This results in defects in surface 
finishes and a high reject rate in production, which we cannot control. There is also a possibility of chemical entrapment 
inside the plating, reducing the reliability of the connection.

To prevent this with the surface immersion Ni/Au (ENIG) and immersion tin, it is necessary to choose one of options listed 
below.

1) Uncover soldermask of the plated-through holes so that process fluids can flow freely through it during manufacturing 
and rinsing. For this reason, all plated-through holes (<=0.3 mm) must be uncovered on both sides, with the following spe-
cification: hole diameter + 100 μm.
Ideally, the customer should include this adjustment in their production data, or it will be applied during data processing 
at Gatema PCB. If the customer disagrees with this adjustment, they must specify it in their order, but by doing so, they 
accept the risk of lower final surface quality associated with plated-through holes covered with soldermask or the risk of 
reduced reliability of the plated-through holes (not recommended).

2) If the customer requires plated-through holes covered with soldermask, we recommend using via filling with overplating
according to IPC-4761 Type VII.
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List of surcharges might vary.  
For exact price please send official request.

If not specified board has following standard: IPC class2, thickness 1.5 mm (+-10 %), Base Cu 18/18 µm,  
Tg 135°C (150°C for ML), 2x green mask, 1x digital print, HAL LF, E-test, min. track/gap 150 µm, milling tool Ø 2 mm.

Surcharges

Surcharge type Details Surcharge
Unique digital imprint QR / datacode 10 %

Screenprint 20 %

Soldermask color / special 10 %

Peelable mask / graphite 10 %

End Cu outer 70 µm 5 %

End Cu outer 105 µm 10 %

End Cu outer 140 µm 20 %

End Cu inner 70 µm 10 %

End Cu inner 105 µm 20 %

NO X-OUT up to 15 pcs / panel 15 %

NO X-OUT up to 25 pcx / panel 20 %

NO X-OUT up to 50 pcs / panel 25 %

PTH slots 5 %

Plated edge/halfholes 10 %

Chamfering 45° or 20° 10 %

3D milling one side 10 %

Plated 3D milling one side 15 %

Countersink 5 %

Pressfit protocol included 10 %

Track / gap min. track / gap 150 – 125 µm 10 %

Track / gap min. track / gap 124 – 100 µm 20 %

Track / gap min. track / gap 99 – 75 µm 50 %

Blind VIA TOP side 10 %

Blind VIA BOT side 10 %

Buried VIAs each sequence 10 %

Material Tg 150°C pro 1V a 2V (IS 400) 10 %

Material Tg 180°C FR4 High Tg (370 HR) 15 %

Board thickness > 2 mm > 3.2 mm 10 %

Board thickness > 3.2 mm > 4.5 mm 30 %

Hardgold surface finnishing connectors only 20 %

ENIG finish surface immersion gold 5 %

Drilling density per 1 dm² 1001 - 1250 10 %

Drilling density per 1 dm² 1251 - 1500 15 %

Drilling density per 1 dm² 1501 - 2000 20 %

Drilling density per 1 dm² 2001 - 3000 30 %

Drilling density per 1 dm² 3000 - 7000 50 %

Drilling density per 1 dm² > 7000 100 %

Coc report measuring protocol 10 EUR

VIA filling IPC type VII each production panel 50 EUR

Impedance control protocol incl. 30 EUR + 20 % 

Microsection single microsection, protocol incl. 40 EUR

FAIR report bubble drawing incl. 60 EUR

IPC class 3 microsection incl. 100 EUR + 10 %

AS9100 (FAIR, microsection, IPC3 incl.) 160 EUR + 10 %

Panelisation of multipanel each board in multipanel 20 EUR

Surcharges
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Express Surcharges
Product

WD 2 3 4 5 6 7 8 9 10

POOL x 100 50 0

prototypes 1 - 2L, 0 - 0.5m² 200 100 50 0

4 - 8L, 0 - 0.5 m² x 100 50 0

10 - 16L, 0 - 0,5 m² x x x 100 50 0

small 
batches

1 - 2L, 0.5 - 2 m² x x x 200 100 50 0

4 - 8L, 0.5 - 2 m² x x x 200 100 50 0

10 - 16L, 0.5 - 2 m² x x x x x x 100 50 0

Special technologies

via-filling, type-VII every batch of 12 panels (about 1.2 m²) add 2  WD extra to standard

controlled imedance technologies add extra 2 WD for production

IPC class 3

AS 9100

sequential lamination every sequence doubles the standard delivery time = individual offer has to be proceed

flex, RF 0 - 0.3 m² standard delivery time 12 WD for express production individual offer has to be proceed

flex, RF 0.3 - 1.2 m² standard delivery time 15 WD for express production individual offer has to be proceed

flex, RF + 1.2 m² individual offer has to be proceed

Serial production over 2 m²

8 - 16 V only minimum 15 WD for ptoduction = individual offer has to be proceed

Production times are not guaranteed, individual offer is prefered.
Combination of surcharges / special technologies can prolong the production time. Individual offer has to be proceed.
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Quality Management

PCB production management is carried out within a certified management system according  to ISO9001, ISO14001 and 
AS9100 standards.

Inspection and production process is standardly done in accordance to IPC A  600 and IPC 6012 or IPC 6013 in the current 
version for class 2 and for class 3 on request.
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Quality Management

✓   contains
x   does not include

Protocols - requirements

Contains Measurement
protocol

CoC report IPC 
Class 2

FAIR
(Class 2, Class 3)

AS 9100

Piece measurement ✓ ✓ ✓ ✓

Metallographic section x as required ✓ ✓

Baloon drawing measurement x x as required ✓

Solder mask test x x ✓ ✓

Solderability test x x ✓ ✓

Print test x x ✓ ✓

Delamination test x x ✓ ✓

Special header Form 1-2 x x as required ✓

Impedance protocol x as required as required as required

May 2025
© Gatema PCB a.s.

Examples of microsection:
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