4-16 Layer PCB Stackup

In this pdf file, you can see the most common 7 kinds of multilayer PCB configurations.

There is really no limit to the number of layers that can be fabricated in a multilayer PCB.
Of course, the board thickness increases as the layer count goes up to accommodate the
minimum thickness of materials used. Also the aspect ratio (board thickness to smallest hole
diameter) has to be considered. Generally this is 10:1 for boards thicker then 100MIL.

4 Layer PCB Stackup

A typical 4 layer PCB board stackup includes two routing layers and two internal planes, one

for ground and the other for power.

It is common to see 4 layer boards stacked evenly. Another common mistake is to have
the planes closely coupled in the centre with large dielectrics between the signal layers and

planes.

To improve the EMC performance of a 4 layer PCB board, it is best to space the signal layers as
close to the planes as possible (< 10 MIL), and use a large core (~ 40 MIL) between the power and

ground plane keeping the overall thickness of the substrate to ~ 62 MIL.

Layer Hame Type Material Thicknesz (mm} }]iia:]e.:r;:iic gi:\]s':::\?c
/ Top Overlay 1 Overlay
/ Top Selder 1 Solder Mask/. .. |Surface Mate. .. |0.01016 Solder Resist 3.5
Top Laver Signal Copper 0.036
/M Melectricl Melectric Prepreg 0.185 4.2
Signal Lawer 1 |Signal Copper 0.035
/éé/% Dielectric 3 Dielectric Core 1.18 FR4 4.2
L | Signal Laver 2 |Signal Copper 0.035
Dielectric 2 Dielectric Frepreg 0.1a85 4.2

Myg&% Bottom Lawer Signal Copper 0,038
/ Bottom Solder 1 |Solder Mask/ .. |Surface Mate .. |0.01016 Solder Resist |3.5

/ Bottom Overl. .. |Overlay
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6 Layer PCB Stackup

The classic 6 layer PCB stackup includes 4 routing layers (two outer and two internal) and two
internal planes (one for ground and the other for power). This improves the EMI dramatically as
it provides two buried layers for high-speed signals and two surface layers for routing low speed

signals.
Laver Hame Tupe Material Thickness (mm) ﬁ::i:f;{ic gio:l]s':::\zic
/ Top Overlay 1 Dverlay
Top Solder 1 Solder Mask/. .. |Surface Mate... |0.01016 Solder Resist 3.5
Top Laver Signal Copper 0. 036
Dielectriel Dielectric Frepreg 0. 185 4.2
Signal Layer 1 |[Signal Copper 0. 035
Dielectric 3 Dielectric Core 0.4 FR4 4.2
Signal Layer & |Signal Copper 0.038
Dielectric 2 Dielectric Frepreg 0. 185 4.2
Signal Layer 3 |Signal Copper 0. 035
Dielectric & Dielectric Core 0.4 FR4 4.z
Signal Layer 4 |[Signal Copper 0. 035
Dielectric 4 Dielectric Frepreg 0. 185 4.2
Eottom Lawer Signal Copper 0. 035
#ﬂ% Bottom Solder 1 [Sclder Mask/. .. |Suwrface Mate... |0.01016 Solder Resist 3.5
/ Bottom Overl... |Overlay
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8 Layer PCB Stackup

To improve EMC performance, add two more planes to the 6 layer PCB stackup. It is not
recommended to have more then two adjacent signal layers between the planes as this creates
impedance discontinuities (~20 ohms difference in impedance of signal layers) and increases
crosstalk between these signal layers.

Core
Top Layer —s= Prepreg
MidLaper] —s Core
MidLayer? —s Prepreg
Plane 1 —= Core
MidLaperd —s Prepreg
Plane 2 —= Core
MidLaperd —s

Bottom Layer —s
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10 Layer PCB Stackup

A 10 layer PCB board should be used when 6 routing layers and 4 planes are required and EMC is
of concern. This typical 10 layer PCB stackup is ideal because of the tight coupling of the signal
and return planes, the shielding of the high speed signal layers, the existence of multiple ground
planes, as well as a tightly coupled power/ground plane pair in the center of the board. High
speed signals normally would be routed on the signal layers buried between planes (layers 3-4
and 7-8 in this case).

UNITS: MIL Total Board Thickness: 62
Layer Material Dielectric Copper Trace Current Impedance Edge Coupled Broadside Coupled

Number Name Type Constant = Thickness Thickness | Clearance Width (Amps) | Ch istic(Zo) | Di ial(Zdiff) Dit (Zdbs) D 1
Dieleciric 33 05 Soldermask

1 Top Conductive 14 7 4 0 5353 98.54 Signal
Dielectric 43 = Prepreg

7 GND Conductive 14 Plane
Dielecinc 43 5 Core

3 Inner 3 Conductive 14 7 4 0.3 50.69 90.13 66.78 Signal
Dielectric 43 5 Prepreg

4 Inner 4 Conductive 14 i 4 03 5069 9013 66.78 Signal
Dielectric 43 5 Core:

5 VDD Conductive 14 Plane
Dielectric 43 12 Prepreg

6 GND Conductive 14 Plane
Dielectric 43 5 Core:

7 Inner 7 Conductive 14 7 4 031 50.69 90.13 66.78 Signal
Dielectric 43 5 Prepreg

8 Inner 8 Conductive 14 7 4 031 5069 90.13 66.78 Signal
Dielectric 43 5 Core

g vce Conductive 14 Plane
Dielectric 43 B Prepreg

10 Bottom Conductive 14 7 4 031 53.53 98.54 Signal
Dielectric 33 05
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12 Layer PCB Stackup

12 layers PCB is the largest number of layers that can usually be conveniently fabricated in a
62MIL thick board. Occasionally you will see 14 to 16 layer boards fabricated as a 62MIL thick
board, but the numbers of fabricators capable of producing them are limited to those that can
produce HDI PCB boards.

Layer Material Dielectric Copper Trace Gurrent Impedance Edae Coupled Eroadside Goupled
Number Name Type Constant Thickness Thickness Clearance Width (Amps) Characteristic(Zo)  Differential (Zdiff) Differential(Zdbs) Description
Dielectric a3 127 Soldermask
1 Top Conductive a3 100 100 0.22 54.13 80.76 Signal
Dielectric 43 76 Prepreg
Plane
-——————-———
Inner3 Conductive 100 013 51.77 89.6 65.26 Signal
Dielectric 43 127 Prepreg
Inner 4 Conductive Signal
-——————-———_
VDD Conductive Plane
Dielectric 43 127 Prepreg
6 Inner & Conductive Signal
______-__—
7 Inner 7 Conductive 013 7054 Signal
Dielectric 4.3 127 Prepreg
Plane
-——————-———
Inner & Conductive 100 013 51.77 89.6 65.26 Signal
Dielectric 43 127 Prepreg
10 Inner 10 Conductive Signal
______-__—_
1 VGG Conductive Plane
Dielectric 43 76 Prepreg
12 Bottom Conductive 33 100 100 022 5413 90.76 Signal
Dielectric 33 127 Soldermask
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14 Layer PCB Stackup

The 14 layer PCB stackup is used when 8 routing (signal) layers are required plus special shield of
critical nets is required. Layers 6 and 9 provide isolation for sensitive signals while layers 3 & 4
and 11 & 12 provide shielding for high speed signals.

Layer Material Dielectric Copper Trace Current Impedance Edqe Coupled Broadside Coupled
Number Name Type Constant Thickness Thickness Clearance Width (Amps) Characteristic(Zo) Differential (Zdiff) Differential(Zdbs) Description
Dielectric a3 127 Soldermask
1 Top Conductive a3 100 100 0.22 54.13 80.76 Signal
Dielectric 43 76 Prepreg
Plane
-——————-———
Inner 3 Conductive 100 033 51.14 4898 Slgnal
Dielectric 43 76 Prepreg
Inner 4 Conductive 51.14 Signal
-——————-———
Conductive Plane
Dielectric 43 100 Prepreg
6 Inner & Conductive 17 100 100 0.13 46.19 7469 Signal
Dietectic | 43 | 7 | | [ [ | | | _____ lcoe |
7 VCC Conductive 17 Plane
Dielectric 4.3 76 Prepreg
Plane
-——————-———
Inner 9 Conductive 100 013 46.19 74.69 Slgnal
Dielectric 43 100 Prepreg
Plane
-——————-———
1 Inner 11 Conductive 100 033 51.14 4898 Slgnal
Dielectric 43 76 Prepreg
Inner 12 Conductive 5114 Signal
-——————-———
13 Conductive Plane
Dielectric 43 76 Prepreg
14 Bottom Conductive a3 100 100 0.22 54.13 80.76 Signal
Dielectric a3 127 Soldermask
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16 Layer PCB Stackup
A 16 layer PCB provides 10 layers of routing and is normally used for extremely dense
designs. Generally, you see 16 layer PCBs where the routing technology used in the EDA
application.
Laver Material Dielectric Copper Trace Current Impedance Edae Coupled Broadside Coupled
Number Name Type Constant Thickness Thickness Clearance Width (Amps) Characteristic(Zo) Differential (Zdiff) Differential(Zdbs) Description
Dielectric 33 127 Soldermask
1 Top Conductive a3 100 100 022 54.13 80.76 Signal
Dielectric 43 76 Prepreg
Plane
-——————-———
Inner3 Conductive 100 013 51.14 4398 Slgnal
Dielectric 43 76 Prepreg
4 Inner 4 Conductive 013 51.14 Signal
______-__—
5 VDD Conductive Plane
Dielectric 43 127 Prepreg
6 Inner 6 Conductive 013 51.14 Signal
______-__—
7 Inner 7 Conductive 013 51.14 Slgnal
Dielectric 43 127 Prepreg
Plane
-——————-———
GND Conductive Plane
Dielectric 43 127 Prepreg
10 Inner 10 Conductive 013 51.14 Signal
______-__—
1 Inner 11 Conductive 100 013 51.14 4398 Slgnal
Dielectric 43 127 Prepreg
12 ‘Conductive Plane
-——————-———
13 Inner 13 Conductive 100 013 51.14 4898 Slgnal
Dielectric 43 76 Prepreg
14 Inner 14 Conductive 013 51.14 Signal
______-__—
15 VGG Conductive Plane
Dielectric 43 76 Prepreg
16 Bottom Conductive 33 100 100 022 54.13 90.76 Signal
Dielectric 33 127 Soldermask
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PCBELEC.COM is a topspeed PCB manufacturer in China, specializing in high quality and
cheap PCB prototype & production, PCB assembly and SMT stencil services.

Our products are widely used in computers, telecommunications, automotive, digital,
instrumentation, household appliances, electrical and mechanical equipment, and other high-
tech electronic products. Till now, as many as 20,000 customers in 88 countries around the world
choose to use JHYPCB services.

PCBELEC.COM will always adhere to the business philosophy of "Customer First", and keep in
mind the mission of "Make the innovation simpler, faster and more convenient!" . We will
insist on serving the global electronic users with tireless efforts!

If you’re looking for an reliable and best China custom PCB board manufacturer for your next
project, you can place your confidence in JHYPCB.
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