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Layer | Name Material Thickness | Constant | Board Layer Stack
1 Top Overlay

2 Top Solder Solder Resist 0. 01 Omm 3.5
3 LOl_Top_Layer Copper 0. 025mm

4 Dielectric_1 EM-827B 1080(&8) 0. 067mm &7
5 LO02_Signal_Layer _1 Copper 0. 025mm

[ Dielectric_2 EM-82/B 1080(&8) 0. 072mm S
7 L03_Signal _Layer _2 Copper 0. 025mm

8 Dielectric 3 EM-827B 1080(68) 0. 082mm 3.7
g L04_Signal_Layer 3 Copper 0. 025mm

10 Dielectric 4 EM-82/B 2116X1¢&8) | 0.128mm 3.8
11 L05_Signal _Layer _4 Copper 0. 01 Zmm

12 Dielectric 5 EM827 1080X1 0. 076mm 3.8
13 L0&_Internal _Plane_2 | Copper 0. 01 2mm

14 Dielectric & EM-827B 2116X1¢&68) | 0.12Smm 4.2
15 L07_Internal_Plane_3 | Copper 0. 025mm

16 Dielectric 7 EMB27 2116X1 0.127mm 4.1
17 L08_Internal_Plane_4 | Copper 0. 025mm

18 Dielectric 8 EM-827B 2116X1¢&8) | 0.12Smm Gin 2
19 L09_Internal _Plane_5 | Copper 0. 01 2mm

20 Dielectric 8 EMB27 1080X1 0. 07&mm 3.8
21 L10_Signal _Layer_5 Copper 0. 01 Z2mm

22 Dielectric 10 EM-827B 2116X1¢(68) | 0.128mm 3.8
23 L11l_Signal _Layer_6 Copper 0. 025mm

24 Dielectric 14 EM-827B 1080(&8) 0. 081 mm e
25 L12_Signal_Layer 7 Copper 0. 025mm

26 Dielectric 12 EM-827B 1080¢&8) 0. 072mm 7
27 L13_Signal_Layer_8 Copper 0. 025mm

28 Dielectric 13 EM-827B 1080¢&8> 0. 067mm 7
29 L14_Bottom_Layer Copper 0. 025mm

30 Bottom Solder Solder Resist 0. 01 0mm 3.5 i i i g
31 Bottom Overlay

. (1]



Layer Mame

Top Overlay
Top Solder
Top Layer(l)
Dielectric1
MidLayer(2)
Dielectric 2
MidLayer(3)
Dielectric 3
MidLayer(4)
Dielectric 4
MidLayer(5)
Dielectric 5
MidLayer(o)
Dielectrica
MidLayer(7)
Dielectric 7
Bottom Layer(g)
Bottom Solder
Bottom Cwverlay

Type

Owerlay

Solder Mask/Co...

Signal
Dielectric
Signal
Dielectric
Signal
Dielectric
Signal
Dielectric
Signal
Dielectric
Signal
Dielectric
Signal
Dielectric
Signal

Solder Mask/Co...

Owverlay

Material

Surface Material
Copper
Caore
Copper
Prepreg
Copper
Caore
Copper
Prepreg
Copper
Caore
Copper
Prepreg
Copper
Caore
Copper

Surface Material

Thickness [mm)

0.02032
0.04526
0.254
0.03045
0127
0.03045
0.254
0.03045
0127
0.03045
0.254
0.03045
0127
0.03045
0.254
004526
0.02032

Dielectric
baterial

Solder Resist

2x 2313 - 57%

FR-4

2x 2313 - 57%

FR-4

2x 2313 - 57%

FR-4

2x 2313 - 57%

Solder Resist

Dielectric
Constant

3.5

4.2

4.2

4.2

4.2

4.2

4.2

4.2

3.5

Pullback (mm]

Orientation

Top

Mot Allowed

Mot Allowed

Mot Allowed

Mot Allowed

Mot Allowed

Mot Allowed

Eottom

Coverlay
Expansion
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V\égivcjlt?newe want to get PCB Layer Stackup rlght? {5 :’. ry P

* (Can save us BIG money

* (Can save aggravation

e Can save us from massive rework

* Can save us or accelerate design cycles

e Can help us save face in our organization
e Can save us from a faulty process

We are going to explore this at the board physics level, the
people level and the tools and process level.
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What’s important to learn about Printed Circuit Board
Layer Stack-ups? |

« Stack up impacts design options

« Stack up impacts design time

« Stack up controls costs

« Stack up can mitigate Signal Integrity issues 2 2R R A L
« Stack up impacts production lead time ;, SakL
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Stack up impacts design options

* More layers allow for more signals

 More layers allows for higher current capacity

* More Dielectric layers can improve voltage isolation
 More layers allows for denser fine pitch and BGA parts
* Proper layer stackup provides an excellent return’'path. . ..:.
« Stack up control, controls Signal Integrity & iy
« Stack up impacts production lead time L A



ne Impossible stack

ne Rework
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The Impossible Stack-up

Layer Siack FEA | RF RF  Trarmel b | pwer Gpp | opp | spp RF RF Tiowed M
LE':' Ll.lii J_c-:.r; R Wieight | Merial Thickness (mil) | Finished Thainess (mi] | CmigePocket Geometnies | L2 | LL8 | L2018 | L3i0Le | LHT | LU0 | LIL13 | L14-LI6 | La7-L13 Li4-L15 Toodng Holes
e} | mom min e rom min maz Sl | @amil | 12amil | $20mil | EADmE [ 120l | 20wl | 200 il | ossmil - X mi 200
1 | Pl GrowdPrGANoue | Bel | G110 Copoes, Foles 16 | 207 | 207 | 207 | 387 | a7 | amy 1 o
Sl |CLTE-KT Core - | 10.00 | GEOD | i1.00 | 1000 | @00 | 1100 Cavilyl 1| —
.2 Eond Py | 2000 Bond Poy 2 mil(21) - zoo | w0 | 2w | zpo | o | 200 | | [
3 !ﬁ“ E F] el Signal I Conied Mwial | C110 Copper, Foled WS | D0 | O6@ | 00 | e | OBe | o8 L _ [ |
ad® Subsrae |CLTE Core - 200 | 2e0 | 390 | 300 | 280 | 310 Pocket L
el 8 Bl Fly | 2000 Bond Py 2 il {11) . 200 | 1e0 | 2w [ zpo | 100 | 210 ’
Sl I G el Metal | G710 Copper, Pobed il | iam | a3 [ 198 | 198 | 198 | 138
Subcwaie |CLTE ¥T Covafs) - BOO | 460 | &m40 | 200 | 400 | M40 1 I
] AF1 Ground Metal |C710 Copper, Poled 1E [ 207 | aoF | 200 | 287 | 267 | a@F | | |
Bionl Ply | 2605 Eiord Py 3 mil [ 1) - BOO | 570 | A0 | E00 | 570 | A% -
5 OC GO Bletal  |C110 Copper, Rolbes 05 | DBe | 060 | 060 | 128 | 1.28 | 1.2 ﬂ -
Cebwiais |CLTE-AT Core - EO0 | 460 | 590 | 500 | 460 | 510
4 ] DCICHTL Mewl 0110 Copper, Fokes WE | oo | 0o | Opo | 06o | e | 06w
E Bicnel Ply | 2600 Eicrd Py 2 il L4001 3 rmal (415 - EOO | 460 | 590 | 500 | 460 | 590 F
= 7 DCIGHTL Besal |10 Gopeer, Fickes D | 18 | e | 108 | 108 | v | el | ||
E Cabmiraie |CLTE-AT Cors - EOOD | 460 | 590 | 500 | 460 | 590
& El DT Fower Piara Bhotal |10 Coppar, Aok 10 | L3 | 9@= | 128 | 138 | 1.3 | L=
= Bionel Ply | 2009 Biond Poy 2 mil (301} 3 mil (41} - oo [ 420 | 540 [ spo [ 40 | 510 .
B ] DT Fower Piara Mol |10 Coppar, Aok 1.0 | L3 | 3= | 128 | 138 | 1.2 | L=
Cabmiraie |CLTE-AT Cors - | oo [ 4e0 | s [ spo | 4 | 540
] L GHD Mol 0110 Coppar, Aok 1.0 | L3s | 3= | 128 | 1b8 | Lee | Lee ] ] t
Bionel Ply [2039 Bond Py 5 mil {43} - goo [ 570 | a@0 [ e 57 | a0 — H _ &
o 1 AFZ Ground Mol _|C110 Coppar, Aok 1.5 | 207 | 207 | 200 | Z6T | 267 | 26T [ [ ]
;:.5 Sub=raie |CLTE-KT Cone - Wk | 800 | 100 | 0 | e0d | 1100
3§ o [ 12 FFZ Signal - ressors Motal  |C110 Copper, Aokt Redisors me | ooe | oee [ o [omo | om [ o ] 1
-2 Beorvdl Py | 9529 Bl Py 2 il (1) - |2 €0 | 290 | 200 | a6 | 290 -
L Subsiraie |CLTE-XT Cora - 10.00 | ooo | 1100 | oo | eoo | noo P
] RF2 Ground Besal | =710 Coppe. Fioked T0 | 138 | 138 | 128 | 268 | 258 | 258 |
Bcewc] Fly | 2639 Bond Py 3 mil [ 13) - BOD | B70 | A0 | DO | B0 | A=
o [ = RF3 Gmund Besal _|2710 Coppes. Fioked T0 | 198 | 198 | 128 | 7oA | 268 | 268 [
s fj Substae |CLTE-XT Cove . i | oD | 1100 | ioo0 | 200 [ 1100
EF Bond Py |2%0% Bord Poy 2 mil (A1) - | =@ 160 | 20 | 700 | v | 290 i L
L= o [ P2 Signal - reseos Metal | C110 Coppe, Roled, Resisors W5 | Ofe | Of@ | Of@ | Ooa | ofe | O 1 1 | [ [pes -
1.3 Sttt |CLIE-KT Cione — | 000 | B0 | 10 | e | e | 110 -
L] FFS Gacasd Bl |10 Coppes, Rl 10 | 138 | 9% | 198 | 168 | 1@ | ies i
Eond Py |2000 Bond Pry & mil (i) - BOD | B7D | 620 | eDO | &o0 | 6.0 _ |
AT RFS oo Btal |10 Coppes, Rl 05 [ ooe [ oee [om [ 120 [ 1= [ 1m ' yarn 1 |
b Subsvale |CLTE- AT Conels) - EOD | A%0 | 590 | 500 | 4@ | A0 I { e E
AE 5 Bl Fly [2039 Biond Py 2 il (1) - zoo | @0 [ 20 [ zpo [ 1m0 [ 240 | il
fu - | B FFd Sagnal Metal | o110 Copper, Acked OF | Dow | Of | 0o | 00o | ooe | Ow [
EE F Suiverake |CLTE-XT Core - | om0 | goo | 1100 | oo | oo | 1100 [ |
I BFS Groaund Mol | C110 Coppor, Roled 1.6 | sov | o7 | 200 | 387 | 367 | 367 L
40 &0 3.0 &0 i.0 LAl [ife] & [ 410 200 20 1840
To= Trsesses (i TSl FIrcl 70 s & il
Laer Count 10 |RFZ AFE s separas morr | min Wae | non mifL T | |
Frass Goune T |RF2 and AF3 and FF a5 S0t lam 145E | 1aZE | B | 100 | 1824 | 1004 | 248 | 2= [ 2= | pEs | mE7 | &1 | zo1 | 28 | 241 7.10 ELE 0rE |
RF1 and DOTIETHTL a6 s s
B Gnd Cu Wegnt 05 oz ILJ\.HEItﬁGn:l | \ . .
OC Cu faight OISz |RFiE M h | P I-'t
o m——— T Layer Stack & Via Details Mechanical Properties

16 metal layers

Rogers (Arlon) CTE match needs review

Tratal Mase A5 Tem Klaea /0 24285



The Rework Stack-Ups (3 Similar Asia Transfers with NA

Rules)

North America Design Rules: 8mil/16mil/28mil drill/back-drill/antipad

Cu

Thick. Cu Fail
Layer (mils} wi (oz)
1 210 a0z = =T
2 060 S0z [-E 1
3 0.50 S0z i (= g = = =y =
4 0.50 30Z |- 1
5 0.50 Soz | ey e
6 0.50 S0z | o ! 1
T 0.50 S50z i |2y =y =7 .l =%
& 2.50 20z |- 1
9 2.50 2oz [T ]
10 2.50 2oz [-E i
11 2.50 20z [T T
12 0.50 S50z —j_IJ_n_tI_D_
13 0.50 oz [
14 0.80 S0z b = =
15 0.0 S0z e
16 0.50 20Z o= = =]
17 0.50 Soz e
18 210 S0z .y = e
Layers Crill Type
1-18 PTH Wia filling

DK

347
3.76
338
376
336
3.76
338
4.00
333
4.00
338
376
336
3.76
338
376
347

Lam. Thick.

(mils}
3.10
5.00
8.05

Description

Foil, .5 oz Reduce to 333 oz
Prepreq R3820 1078

Core R5725 Smils Soz/ .50z 1078x2
Prepreq R5620 1067M078M067

Core R3725 5mils S50z / .50z 1078x2
Prepreq RS620 106710781067

Core R5725 Smils Soz/ .50z 1078x2
Prepreq R5620 1078M 0671078

Core REF25 Zmis 2 0z/2 0z 1067x1
Prepreq R5620 1067/1067

Core RBT25 2mis 2 0z/2 0z 1067x1
Prepreq R5620 1078M 0671078

Core R3725 5mils S50z / .50z 1078x2
Prepreq RS620 106710781067

Core R5725 Smils Soz/ .50z 1078x2
Prepreq R5620 1067M078M067

Core R3725 5mils S50z / .50z 1078x2

Prepreq R3820 1078
Foil, .5 0z Reduceto 3330z

Thickness over Laminate
Thickness over Copper
Thickness over Soldermask

RTF

RTF

RTF

RTF

RTF

RTF
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Impedance Table

Target  |Impedance| Target Proposed Modelled | Modelled
Coated |Impedance| Tolerance | Linewidth | Linespacin | Reference | Linewidth | Impedance
Laver| Structure Tupe Microstrip|  [ohms] [ohms) [mil=] g [mils) Lavers [mils) [ohms)
1 |Single Ended Wes 33.00 +-5 11.00 [£] 32.50
1 |Single Ended “es 40.00 +-5 T.90 (2] 39.90
1 |5Single Ended es S0.00 +-5 .00 [£] 20.05
1 |Edge Coupled Differential fes 75.00 +-7.5 6.70 5.30 [2] 5. 70 75.06
1 |Edge Coupled Differential es g5.00 +-5.5 .50 .50 [2] 5.50 g5.41
1 |Edge Coupled Differential ez 100.00 +1=10 4.70 1430 [2] 4.70 33.47
3 |5Single Ended -— 33.00 +l-5 12.20 [2.4) 33.20
3 |Single Ended -—= 35.00 +-5 3.80 2.4 358.21
3 |Single Ended -— S0.00 +-5 6.00 [2.4) g0.52
3 |Edge Coupled Differential === 75.00 +-7.5 8.30 470 (2, 4] 8.30 Td. 55
3 |Edge Coupled Differential -—= 55.00 +-5.5 6.80 T.20 [2.4) .50 55.14
3 |Edge Coupled Differential -— 100.00 +-10 6.00 14.50 2.4 £.00 3346
2 |Single Ended -—= 33.00 +-5 12.20 (4.6 F3.20
2 |Single Ended -— 35.00 +-5 3.80 (4. 6 358.21
5 |5Single Ended -— S0.00 +-5 6.00 (4. 6] g0.32
2 |Edge Coupled Differential == 75.00 +-7.5 .30 470 (4. 6 g.30 T4.55
5 |Edge Coupled Differentizl -— 85.00 +-5.5 680 T.20 (4. 6 £.80 85.14
5 |Edge Coupled Differential -— 100.00 +-10 6.00 14_50 (4, 6] .00 3945
7 |Single Ended -—= 33.00 +-5 12.20 (5. & 33.07
7 |Single Ended -— 35.00 +-5 9.80 (5. 5] 35.07
7 |Single Ended -—= 20.00 +-5 6.00 [E. 3 2017
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The Rework Stack-Ups (3 Similar Asia Transfers with NADEM Rules). - Altiuth:.
AT x s

vad e o %%
North America Design Rules: 8mil/16mil/28mil drill/back-d riII/antipad Designer Re-routed all |ayers to tra nsfer 3 similar
China Design Rules: 10mil/18mil/33mil drill/back-drill/antipad PCBs to China during Christmas break 2014!!
Impedance Table 7 |Edge Coupled Differential — 75.00 H-75 8.30 4.70 (5. 8) 8,30 74.72
Target |Impedance| Target Proposed Modelled | Modelled 7 |Edge Coupled Differential -—= G3.00 +-2.8 680 T.20 (6, 8] 6.80 87.95
Coated |Impedance| Tolerance | Linewidth | Linespacin | Reference | Linewidth [Impedance| T |Edge Coupled Differential i 100.00 +-10 6.00 14.50 (5. 8] £.00 3313
Laver | Structure Tupe Microstrip | [ohms) [ohms] [mil=] g [mils] Lavers [milz] [ahms] 12 | Single Ended - 33.00 +H-5 12.20 [11.13] 33.07
1 |Single Ended Yes F3.00 +-3 11.00 [£] 3290 12 | Single Ended - 38.00 +-5 3.80 11,131 33,07
1 |Single Ended “Yes 40.00 +-5 T.30 [£] 3330 12 | Single Ended --- S0.00 +-5 600 11,131 S07
1 |Single Ended es 50.00 +-5 5.00 (2] 50.03 12 |Edge Coupled Differential — 75.00 +#-7.5 8.30 4.70 (11.13) £.30 74.72
1 |Edge Coupled Differential Yes 7200 +H-T.5 6.70 5.30 [£] 6.70 7o.06 12 |Edge Coupled Differential - &a.00 +-58.8 680 T.20 11,131 6.50 a7.a5
1 |Edge Coupled Differential “Yes ae8.00 +H-8.8 5.50 8.50 [£] 5.50 aa.41 12  |Edge Coupled Differential - 100,00 +-10 6.00 14.50 (11,131 5.00 3313
1 |Edge Coupled Differential “es 100,00 +-10 470 1430 (2] 4. 70 99,47 14 | Single Ended -—= 33.00 +-5 12.20 [13.15) 33.20
3 |Single Ended -— 33.00 +-5 12_20 [2.d] 33.20 14 | Single Ended --- 33.00 +-50 3.80 [13.15] 3821
3 |Single Ended -—= 38.00 +-5 9.80 (2. 4] 3.2 14 | Single Ended - S0.00 +-G G.00 [13.15] tn.3z2
3 |Single Ended - 50.00 +-5 6.00 (2.4 50,32 14 |Edge Coupled Differential - ¥5.00 +-7.5 8.30 4.70 (13, 15) .30 Td.85
3 |Edge Coupled Differential -—= T2.00 +-7.5 8.30 4.70 [Z.4] 8.30 .65 14 |Edge Coupled Differantial - &a.00 +-58.8 680 T.20 [13.13] 6.80 G814
3 |Edge Coupled Differential -—= 8.00 +-2.8 G.80 T.20 (2. 4] 5.80 88,14 14 |Edge Coupled Oifferential -—= 100,00 +-10 G.00 14.50 [13.15] 6.00 93,46
3 |Edge Coupled Differential -— 100,00 +-10 6.00 1450 [2. 4] 5.00 33.45 16 |Single Ended -— 33.00 +-5 12.20 [15,17) 33.13
5 |Singls Ended - 33.00 +-5 12.20 [4.5] 33.20 16 | Single Ended --- 33.00 +-50 3.80 [15,17] 3816
5 |Single Ended - 35.00 +-5 3.80 (4, &) 352 6 | Single Ended -— 50.00 +-5 6.00 (15, 17) 50,35
o |Single Ended - a0.00 +H-5 6.00 (4,51 a0.32 16 |Edge Coupled Differential === Ta.00 +H-7.5 8.30 4.70 15, 17] 8.30 LA
5 |Edge Coupled Differential - T75.00 +H-7.5 8.30 4.70 [4.5] 8.30 Td.88 16 |Edge Coupled Differential - G800 +-8.8 680 T.20 [15.17] 5.80 o842
S |Edge Coupled Differential -— &8.00 +-5.8 6.80 T.20 (4,61 6.50 915,14 16 |Edge Coupled Differential -—= 100,00 +-10 G.00 14.50 [15.17] E.00 3362
5 |Edge Coupled Differential -— 100.00 +-10 6.00 14.50 (4, 6] 5.00 33,45 18 | Single Ended Yes 33.00 +-50 T1.00 171 32,390
7 |Single Ended -—= 33.00 +-5 12.20 (6. 3] 33.07 18 |Single Ended Yes 40.00 +H-5 7.90 (171 3340
T |Single Ended -— 35.00 +-5 9.80 (6. 5] 35.07 18 | Single Ended Yes 50,00 +-5 5.00 171 50,08
7 |Single Ended - 50.00 +H-5 6.00 [E.8) S0.17 18 |Edge Coupled Differential Yes Ta.00 +H-7.5 6.70 5.30 [17] 6,70 o065




The Money-Burner Stack-up

...1Is any product which is accidentally designed with DFM guidelines
provided by a capable, high-tech, quick-turn prototype supplier,
without knowledge of mass production limitations and requirements
of increased dimensions and/or tolerances.

The following story is true, and no names are used to protect the innocent. We
received permission to use these files.
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Medical Mass Production Stack-up — 10L,1 Lam Thrdﬁgé'
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Layer Type wil;t CU % Material Description Wia Structurs Segment zlazs Style Matarial Family Ez:‘ﬂ’:mi cﬂmm m::m
Imill]
Soldermazk 080
L1 Signal H 20 Faoil 1.40 200
Frass thk = 3.52 mil Prepreg 106{75) IT180A 282
108{75) IT1804
L2 Pane H 70 — — 060
4.0 mil H/H Core IT1804 4.10 4.00
L3 Signal H an I_ A 080
Press thk = 1224 mil Prepreg 10280(85) IT1804 4.10 12.24
2113(58) IT180A4 4.10
2113(58) IT1804 4.10
2113(58) IT1804 4.10
L4 Signal H 0 T 080
4.0 mil HN Core IT1B0A4 4.10 400
5 P 10 70 ﬁ 120
Press thk = 328 mil Prepreg 106{75) IT1804 378
108{75) IT1804
b Pme 10w ﬁ 20
4.0 mil 14 Core IT1804 4.10 4.00
LY Signal H a2 I_ A 080
Press thk = 1224 mil Prepreg 2113(58) IT1804 4.10 12.24
2113(58) IT1804 4.10
2113(58) IT1804 4.10
1030(85) IT1804 4.10
L8 Signal H 20 T 0.60
4.0 mil H/H Core IT180A4 4.10 400
Lo Plane H 70 060
mii Prepreg 106{75) IT180A 4.10 a8z
106(75) IT180A 4.10
L10 Signal H 20 Fail 1.40 200 »
Soldermask 080
* Estimated Cu Plating for reference use only.
Sipecification | Cver mask on plated copper:): il Anticipated Board Thickness: mil
Creerall Board Thickness: 33.00 Aftar lamination: R B0
Tolerance: 163083 Creer mask on plated copper: 63.00
Min-# .z Board Thickness: 50.7-50.3
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Medical Mass Production Stack-up —1 Lam Through-hq]:e..

Impadance Tabie

Layer Impedance Tolerance Type Upper Lower Designed Plotted Diesigned | Coplanar Finished Finished |Impedance

qe[z:i:s':]““t [ohms] Ref Ref Line '.':'.'idth Line '.'i'.."|dth Span?ing Spacing | Line ".'f'.-'idth Span:_:ing Simulation
+ - [mill] [mil] [miil] [rnil] [mil] [rmil] [ohms]
L1 40 40 4.0 Coated microstrip SE — L2 9.50 10.00 - — 9.50 - 40.3
L1 S0 5.0 5.0 Coated microstrip SE — L2 6.00 6.50 - — 6.00 - 0.4
L1 90 9.0 9.0 Coated microstrip Diff — L2 5.00 5.50 .00 — 5.00 6.00 90.5
L1 100 0.0 10.0 Coated microstrip Diff - L2 4 50 5.00 3.00 - 4.50 8.00 999
L3 40 4.0 4.0 Single-Ended LS L2 8.00 925 - = 8.75 - 41.0
L3 S0 50 5.0 Single-Ended LS L2 6.00 6.50 - - 5.00 - 50.1
L3 80 2.0 8.0 Differential LS L2 7.00 T7.50 5.00 - 7.00 5.00 79.8
L3 a0 9.0 9.0 Differential LS L2 5.50 6.00 5.50 - 5.50 5.50 90.6
L3 100 10.0 10.0 Differential LS L2 5.00 5.50 8.00 - 5.00 8.00 100.1
L4 40 4.0 4.0 Single-Ended L2 LS 8.00 9.25 - - 8.75 - 41.0
L4 S0 5.0 5.0 Single-Ended L2 LS 6.00 6.50 - - 6.00 - 50.1
L4 ab a0 9.0 Differential L2 5 5.50 6.00 5.50 - 5.50 5.50 90.6
L4 100 10.0 10.0 Differential LS 5.00 5.50 &.00 - 5.00 5.00 100.1
L7 40 40 4.0 Single-Ended La LG 8.00 925 - - 8.75 - 41.0
L7 20 2.0 20 Single-Ended LS L& 6.00 6.50 - = 6.00 - 0.1
L7 a0 g0 9.0 Diff=rential LG LE 5.50 6.00 5.50 - 5.50 5.50 90.5
L7 100 10.0 1000 Differential LS L6 5.00 5.50 &.00 = 5.00 8.00 100.1
LA 40 4.0 4.0 Single-Ended L& LS 8.00 925 - - 8.75 - 41.0
L3 20 50 2.0 Single-Ended L& L9 6.00 6.50 - = 6.00 - 20.1
L5 a0 a0 9.0 Differential L& LS 5.50 6.00 5.50 — 5.50 5.50 90.6
LA 100 10.0 10.0 Differential L& L9 S.00 5.50 8.00 = 5.00 8.00 100.1
L10 40 4.0 4.0 Coated microsirip SE — L9 9.50 10.00 - — 9.50 - 40.3
L10 S0 50 50 Coated microsirip SE — L9 6.00 6.50 - — 6.00 - 50.4
L10 ab a0 9.0 Coated microstrip Diff - LS 5.00 5.50 6.00 - 5.00 6.00 90.5
L10 100 10.0 10.0 Coated microstrip Diff — L9 4.50 5.00 &.00 — 4.50 8.00 99.9
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Medical Mass Production Stack-up - MAJOR COST/DFNLVIQLATIONS A”,u",

Went to transfer to Asia and couldn’t find any takers Y, Xl et

=

1) .063in thick, 5mil mechanically drilled through-holes (8:1 aspect ratio <8mil drills, who drills 5mil
mech drill in production???)

2) 5mil and 6mil mechanical vias on 8, 10.24mil pads (insufficient annular ring)

3) 2.54mil distance drill-to-Cu (8mil min STD, 7mil ADV)

4) 2.5mil lines/spaces on Outer Layers with VIPPO
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#5 Via holes 127mil (5mil) and 150mil (5.9mil) drill with 5.9mil drill on copper pads of 5mil, 8mil, 10.236mil, 10.5mil and 10.63mil does not give Class 2 Annular Ring

and will give break-out on all holes on all positive layer inner layers and outer layers.

There is no room to increase copper pads since design has spacing from 2.06mil to less than 3mil. (We required minimum design copper pads on all positive layers for
these via are 14mil to get class 2 annular ring and avoid break-out on all layers) (As per note# 6 (c) break-outs not allowed).

Please see an Attached image and advise.
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Medical Mass Production Stack-up — DFM Violation Drfll-.'-"ttb-C-u . V// '_ fe
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#8 On inner layer 2, layer 5, layer 6, layer 7 and layer 9 plated holes to copper (black) range from 2.542 mil to 2.9 mil for via 127mil and
150mil. (5mil and 5.9mil) We require minimum clearance Drill-to-Cu of 8mil each side (drill+16 pads).
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Medical Mass Production Stack-up — O/L Space VIO|atIOﬂ~ 75 Alhli!h;.
; i e .

#9 On outer layer design spacing range from 2.5mil to 3mil. Since via will be epoxy fill and plated over, we have to apply minimum of 1mil etch
comp. For 1mil etch comp, we require minimum 4mil design spacing between any two copper features.
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Medical Mass Production Stack-up — KEY DESIGN PRO,@LEM - Altiuz.

° R
s_d s . ™ L )
0, . » ...'.,

#9 On outer layer design spacing range from 2.5mil to 3mil. Since via will be epoxy fill and plated over, we have to apply minimum of 1mil etch
comp. For 1mil etch comp, we require minimum 4mil design spacing between any two copper features.

Designer’s Real Problem: U23 fan-out established the min trace/widths that carried through the rest of the design, but it wasn’t identified in
the DFM. Could he re-design to meet cost-effective guidelines?




Medical Mass Production Stack- KEY DESIGN PROBLEM i s
FIXED e P RN Al
P SN 4 : o
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#9 On outer layer design spacing range from 2.5mil to 3mil. Since via will be epoxy fill and plated over, we have to apply minimum of 1mil etch
comp. For 1mil etch comp, we require minimum 4mil design spacing between any two copper features.

Designer’s FIX: U3 fan-out modified to increase lines/spaces by removing traces running between BGA pads.

Original Design had 2.5mil/2.5mil lines/spaces Re-Design has 6mil/9.5mil lines/spaces

M
2




Replaced impossible-in-Asia 5mil/8-10mil drills/pads with 4mil uvias

Waivers - Customer approval of stackup inclndes approval of: Motes / Comments:
1: THelectrics thickness and trace widths have been adjusted to meet target impedances. 1- Flease incinde approved stackup with final data set.
Microvias 1-2 and 2-3 to be copper filled.
Through vias filled with non-conductive epoxy.
Startingl L Single Ended Model L Differential Model
Dielectric h;;un.]:ial Tolerance : g Fin Ref. Cale. : Cng g Fin. Fin. Bef. Cale.
#| Liw LW Plane Imp. | # | LW space Liw space | Plape | Imp.
1 WP 3/Boz+Flatine  3/8 235 1 (i 3.23 2 30 1] 45 & 4 33 2 100
1 i & 46 0.4 2 0
1080 (71%1) == 3.35
2 P 3/Gos+Plfmy 38 0.60
1050 (71%) == 343
3 MP | H 0.65 HE 5 25 | 50 |3 7 5 63 | 57 | 25 | 80
Core == 12.00
4 NP | H 0.63 4| & 6.2 23 30
2106 (T6%) == 440
3P 1 130
7 Core == 2.00
6 P | 1 1.530
2106 (T6%) == 445
7T P H 0.65
Core == 12.00
§ MP H 0.63 gl @& 45 7e 30 )8 3 i 44 L] 7.9 100
1050 (71%) == 343
9P e AL 33 0.60
1080 [71%) = 3.55
110 3 & 46 0.4 9 a0
10 MP 3/8o=+Flating  3/8 2.55 W s 525 | 9 50
Thickness After plating 63.35 not incinding solder mask Umnits Wils
Target Thickness 63+ ,-10% over All Impedance Tolerance (SE) +/-10%| (DIFF) +/- 10%




The Potato Chip Stack-up?

-
Board thickness:128mil+/-10%(over mask on plated copper)
Cu .
| Thidk CuFol o, Amme Designer wants to use one half of the left stack-up for a
Layer (mils) wt(oz) DK(2G Hz) (mils) Diescription
1 180 33302 Foil 333 oz . . . .
S 3 AT Prebed REGTOG 078060 complete 16L board and maintain much of the design. This
: : - 342 300  Core R5775G 3.00mils 1x1078 0.5 0z / 0.5 oz HVLP . . .
] y OF
P e > S will set the precedence for multiple, long life-cycle products.
R - 0Z =
342 300  Core RS775G 3.00mils 1x1078 0.5 0z / 0.5 oz HVLP . 3
5 055 050z -
i 01 o = bt 325 414  Prepreg REG670G 1035(70)1035(70) N the StaCk u p beIOW feaSI ble .
=} Raa] 202 =
;s o 342 300  Core R5775G 3.00mils 1x1078 0.5 0z / 0.5 oz HVLP
R 02
s 1 o : | 325 414  Prepreg RS670G 1035(70)/1035(70) Cu
: .55 5oz == S -
5 0 1 0z 342 3.00 Core R5T75G 3.00mils 1x1078 0.5 0z / 0.5 oz HVLP Thick. Cu Foil Lam. Thick.
55 050z ) o - ) PR -
— 3325 414  Prepreg RS670G 1035(70)/1035(70) Layer (mils) wtioz) DK{2G Hz) (mils) Description
R goi 1 Fil —1 =
— 342 300  Core R5775G 3.00mils 1x1078 0.5 0z / 0.5 oz HVLP 1 180 3330z Foil .333 oz
oo 325 425 Prepreg RS670G 1035(70)/1035(70) P 324 347 Prepreq R3670G 1072(62)
12 055 050z - ) _ . ) 2 055 050z _
I 358 2680  Core RST75G 2.60mils 1x1080 0.5 02 /0.5 0z HVLP 342 300 Core R5775G 3.00mils 1x1078 0.5 0z / 0.5 0z HVLP
1; 0'_; D'; - 334 306 Prepreg RS670G 1078(68) 3 05 030z . A — I ——
Ra] 202 TE " 5 ! 3 =
= om0 358 260  Core R5775G 2.60mils 1x1080 0.5 0z / 0.5 oz HVLP 4 055 050z = : Tepreq Raoitla (70Y1035(70)
] R - 0Z o ot RAL ) ) ;
334 328 Prepreg RS670G 1078(68) 342 3.00 Core R5775G 3.00mils 1x1078 0.5 oz / 0.5 oz HVLP
1o 1o e 340 520 Prepred RSSO 10B0(G4V1020(64) 3 055 050z
7 100 3330z ' S Eolaag o CEERE 3.25 414  Prepreg RS670G 1035(70)/1035(70)
s o 0s 334 328 Prepreg RS670G 1078(68) A 055 050z
8 ] ) OF — . N =
:9 0'1 U'; = 358 260  Core R5775G 2.60mils 1x1080 0.5 0z / 0.5 oz HVLP . 0z 0E 342 3.00 Core R5775G 3.00mils 1x1078 0.5 oz / 0.5 oz HVLP
.55 050z ~ . ; e 202 )
o os 05os 334 3.?0 Preureci RE670G 10?-9-[531 . . . ] 3.25 414  Prepreg R5670G 1035(70)/1035(70)
o om 0sor 3.50 260  Core RS775G 2.60mils 1x1080 0.5 0z / 0.5 oz HVLP 3 055 050z
.55 Soz CFTE = q c ' — LI
e o - 425 Prepreg REGTOG 1035(T0NA03570) . — 342 300 Core R5775G 3.00mils 1x1078 0.5 oz / 0.5 0z HVLP
2 .55 202 = i = i Fa
: 1 . 342 300  Core R5775G 3.00mils 1x1078 0.5 0z / 0.5 oz HVLP 375 414  Prepreg R5670G 1035(70)/1035(70)
23 055 050z - _ e I 10 0.55 05 oz
2 055 050z e A P RS TSN T 3.42 300  Core R5775G 3.00mils 1x1078 0.5 0z / 0.5 oz HVLP
e O'_; u; - 3.42 300  Core R5775G 3.00mils 1x1078 0.5 0z / 0.5 oz HVLP 11 D55 050z i ’ U - T T
5 55 50z 22 =l e - R —
b 325 414 Prepreg R5670G 1035(70)/1035(70) 325 425 Prepreg R5670G 1035(70)1035(70)
0% 05 = 342 300  Core R5775G 3.00mils 1x1078 0.5 0z / 0.5 oz HVLP 12 055 050z
. . ore R5775G 3.00mils 1x1078 0.5 0z / 0.5 oz HY _— - : . .
27 055 050z = 3.58 2.60 Core R5775G 2.60mils 1x1080 0.5 oz / 0.5 oz HVLP
w0z 0= 325 414  Prepreq RE670G 1035(70)1035(70) 13 055 0507
o R - 0Z = o o o
342 300 Core R5775G 3.00mils 1¥1078 0.5 62/ 0.5 oz HVLP _ 3.34 306  Prepreg RSG670G 1078(63)
29 055 050z = _ I 14 055 050z
0 055 050z e =t e el ROGT GH O KE0) . . - 3.58 260  Core R5TTHG 2.60mils 1x1080 0.5 oz / 0.5 oz HVLP
s o o 342 300  Core R5775G 3.00mils 1x1078 0.5 0z / 0.5 oz HVLP 15 055 050z — _— 5 I
55 050z - N ¥ 28 repreg R5G70G 1078(68)
Fi i gt — .
2 1@ 3Wor R & - 16 100 333 OZ gl — . Foil333oz




The Potato Chip Stack-up?

Cu
. . Thick. Cu Foil Lam. Thick.
Designer thinks they can use one half of the left stack-up fora  taer mis) wticz) DK(2GHz)  (mis) Description
. . . . 1 180 3330z Foil 32330z
complete 16L board and maintain much of the design. This o 0so 2.34 317 Prepreq RS670G 1078(68)
. . : S 3.42 300  Core R5775G 3.00mils 1x1078 0.5 0z / 0.5 oz HVLP
Will set the precedence for multiple, long life-cycle products. 3 o5 05
Is th K bel feasible? + s o 3.25 414  Prepreq RS670G 1035(70)1035(70)
- i ] -2 0E e, o sl
s the stack-up below teasible: = 3.42 300  Core R5775G 3.00mils 1x1078 0.5 oz / 0.5 oz HVLP
5 055 050z
- 3.25 414  Prepreg RS670G 1035(70)1035(70)
= ! ) B 055 O05oz
Thick. Cu Foil _ - Lam. Thick. o 3.42 300  Core R5775G 3.00mils 1x1078 0.5 0z / 0.5 oz HVLP
Layer (mils) wt(oz) DK(2G Hz) (mils) Description 7 055 O0O5oz
I K e I ] 5{
1 1.80 333 oz Foil 333 0z 3 0.5 05 oz 325 414 PFEDFEQ REGTOG 1':'3;‘[?':']:'1':'3:!1?0}
E = O ool - AL
5 055 0.5 oz 334 347 Prepreq R5670G 1075(68) 342 300  Core RST75G 3.00mils 1x1078 0.5 0z / 0.5 oz HVLP
et - = == =
342 3.00 Core R5775G 3.00mils 1x1073 0.5 oz / 0.5 oz HVLP 9 0.35 050z 395 414 Prepreg R567T0G 1035(70)/1035(70)
3 055 050z 5 05 ' ' . -
. —— 3.25 414 Prepreg R3670G 1035(70M1025(70) 10 0% 0ses 3.42 300  Core R5775G 3.00mils 1x1078 0.5 oz / 0.5 oz HVLP
B -t AL == =
2.42 300  Core R5775G 3.00mils 1x1078 050z / 050z Hvip 11 0% 050z — U ———
5 055 050z . - - - ] < 0
325 414  Prepreg RS670G 1035(70)/1035(70) 12 0 Do - 200 Cors RETTSG 3 00mEs 13076 0.5 oz /0.5 sz HVLE"
6 055 050z 13 055 050z - o o5E : '
3.42 300  Core R5775G 3.00mils 1x1078 0.5 oz / 0.5 oz HVLP 3.34 414 Prepreg RSETOG 1025TOK1025T0)
7 055 0502 _ 14 055 050z
3.25 414  Prepreg R5670G 1035(70)/1035(70) 3.5 300 Core RETTSG 3.00mis 1078 0.5 o2/ 0.8 oz HVLP
8 05 050z 15 055 050z
3.42 300  Core R5775G 3.00mils 1x1078 0.5 0z / 0.5 oz HVLP 3.34 328  Prepreg RS670G 1078(68)
9 055 050z _ 16 1.00 333070y , Foil .33 oz
3.25 414  Prepreg R5670G 1035(70)/1035(70) - - S

10 055 050z

11 055 050z

342 3.00  Core R5775G 3.00mils 1x1073 0.5 0z / 0.5 oz HVLP ANSWER YeS, If the Stack-up can be made Symmetric by

325 425  Prepreg R5670G 1035(70)/1035(70) .
2 055 0502 Matching Layers 11 — 15 to Layers 2 — 6.
om0 358 260  Core R5T75G 2.60mils 1x1080 0.5 0z / 0.5 oz HVLP
3 55 050z R
u oe o 3.34 306  Prepreg RS670G 1075(68) 414 Pracreq REGIG HOSTOVIIAEE0
55 050z & - Fe ] T
e s e 3.58 260  Core R5775G 2.60mils 1x1080 0.5 0z / 0.5 oz HVLP L AR IR N SR T
5 055 050z 414 Prepreg RSETOG 103570 103570)
3.34 328  Prepreg RS670G 1078(68)
16 1.00 333 0Z == v _ Foil 3330z 300 Cons RETTES 3.00mis 100078 0.5 oz J 08 oz HVLP
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Altium Designer 19 Implementation Examples
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With understanding of PCB Board

How do we mitigate these problems?



PCB Board Physics
— Making our Electro-Mechanical Choices

Via Structure
Component Density
— Via sizes
Minimum Part pitch BGA Escapes

I Split Power Planes

'CO n d U CtO rS | Reference Planes | Ground Planes

[l Capaditive Coupling

Finishes
Routing toleranc
Copper Thickness
Current and Voltage requirements
Dielectric Constant
Weave

Dielectrics <
Resin

- D i e | e Ct rl CS | " ; Rework cydles
Materials &) ~——————————
f Thermal Expansion
erature
Lamination C
Mechanical
Laser/ MicroVias

Drilling
—  Tolerances

_Process Back Drilling
Single Ended Trace Impedance
Differential Pair Impedance
Frequency Dependant Considerations
Loop Inductance

Parasitic c:apacitam:e




Begin with the end in mind Mt’tfn'r

o oA
' o .z" '-i':".:‘ ';.e?‘,:g
3 stage process: oy 8 ?}, WA,
1)Put the physical requirements in the dé's1gn.. ..

2)Communicate clear intent
3) Create the documentation
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Tools and Processes
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“Can you please send your design guidelines?”

L v |
o, ty ¢

22 fab sites = 22 similar, not exactly the same, DFM guidelines ::,"-:.-..'

¢ owma 3 .
s

A&D AMI&I C&C E-MS
Aerospace & Defense  Specialty Automotive Medical, Ind, Inst Mobility Communications E-M Solutions
o Denver - DEN G Anaheim - ANA Zhongshan - ZS Huiyang - HY @ 23::5::23 : SxE @ Hong Kong - OPCM @ Shanghai - SH
o North Jackson - NJ o Forest Grove - FG Guangzhou - GZ Logan - LG @ Shanghai - SME @ Chippewa Falls - CF @ Shanghai - SH E-MS
© stafford - sT @ santa Ana-sa San Jose - S) (® shanghai-sp %) Dongguan - DMC €D shenzhen - sz
o Stafford Springs - SS o Santa Clara - SC Toronto - TOR
@ sterling - sTE €D san Diego - SD



What is your Technology Requirement?

-

Single Lamination Multiple Lam Heavy Copper Standard HDI Micro HDI RF & Flex
Mech Drills Mech Drills > 0.4mm BGA <0.4mm BGA Microwave
e Conventional e Blind vias e > 20z. Cu foil e 4mil laser uvias e 3-4mil laser uvias  * Advanced materials
Through Hole e Buried vias e Up to 12 oz. Inner Layers * 10mil pads e 8.8mil pads e Cavities

Horizontal Launch

e >0.65mm BGA e Through Hole * High Voltage/Amps e Offset uvias 2.36mil lines/spaces
e Min .008” drill Min .008” drill Single or multiple lam 3mil min lines
* 4mil line/space ¢ 10:1 Aspect Ratio * Increased lines/spaces ¢ 1 or more lams

Offset uvias

Stacked uvias e Filters, antennas

Multiple lam cycles ¢ Controlled etch
e 10:1 aspect ratio * Lamination cycles= for etch capability CONTACT TTM e Hybrid stack-ups
press+drill+plate  *® Special-order material ¢ Stacked uvias e Multiple lam cycles

e Significant cost * Increases cost & lead time e CONTACTTTM



What is your Design-for-Final-Volume Plan?

Do we need Seamless Global Transfer?

* Plan ahead for “Seamless Global
Transfer, if necessary”

* What are proto quantities, lead time?

 Where will prototypes be built?

* Where is final production site?

e Technology required
* Volumes

* Which site builds long-term reliability
testing units?

* Are minor changes occur between
prototypes and final production units
allowed?

* Materials, glass styles, resin %

* Plated layers final Cu thickness

* Linewidths adjusted to meet
controlled impedance requirements

* Design for Volume, DFV: Use Design
Guidelines and Stack-up from Final
Production Site and duplicate them at
your prototype site to achieve
“Seamless Global Transfer”

Volume (DFV)
s e TR G e

. " - >
o




PCB Technology Requirements and Cost Factors

1) Manufacturing Panel Utilization (how many PCBs fit on the master panel)

2) Performance Class (IPC-6012D Class 2, , S, or MIL-PRF-55110/31032, IPC-6013 (Flex, rigid-flex), IPC-6018 (RF))

3) Layer Count (total number of required cores) #cores = (#Layers-2)/2

4) Type of dielectric Material (Standard, mid-loss, low-loss, Teflon, polyimide/flex, lead time, processing complications)
5) Number of Lamination Cycles — each cycle requires lam/drill/plate/etch est.+25% per lam cycle

6) Via Protection — consider if solder will flow down via holes in a soldered thermal pad, or adjacent to a soldered pad
7) HDI (via-in-pad, multiple lam cycles, requires enabling equipment)

8) Design Complexity - STANDARD (green), or Engineering (red) capability
* Line Widths and Feature Spacing Excellent Panel Utilization Poor Panel Utilization
*  4/4mil STD 2.5/2/5mil +50% require LDI

*  Controlled Impedance (Cl) requirement & tolerance
*  10%CI STD, 7%Cl +20%, 5%Cl +30% (if process-capable)
*  Drilled Hole Size (Aspect Ratio = PCB Thickness: Drill Diameter)
* 25K drills/panel STD, extra 10K +1-2%, +15-20%
*  Laser drilled microvias
*  Requires special plating process

*  Overall PCB Thickness (Equipment Limitations)/ Aspect Ratios

. <10:1 STD, 10-11.99:1 +10-15%, 12-12.99:1 +20-25% Totalusable area 371 inf total Total usablearea 371 in total
’ g Circuit area (including assembly raik) 300 in? Circuit area [including assembly raik) 187 in?
*  Annular Ring Requirements vs Design (Registration Capabilities) 81% panel utilization 50% panel utilization
o Copper Weights (Cost, AVGi/Gbi/it)/, and impact on Etching) Add 0.5" railsto the long sides, andwereducethe panel to 2-up PCB COST = 2X

9) Special requirements (routed cavities, castellations, edge plating, controlled depth drill, back-drill, solder mask plugged vias, or VIPPO)
10) Process Yield (often a Hidden Cost based on DFM violations!)



O Top Level Specification/s (ITAR, MIL-PRF-55110/31032, IPC-6012 Class 2/3, A/S, 6013 (Flex), 6018 (RF))
O Location of final production site (ITAR stays in North America, otherwise Design for Volume, DFV)
O Material
O Overall thickness (tol +/-10%)
O # of Layers
L Cu thickness per layer
O Signal, Plane (PWR/GND), or Mixed assignment for each layer
O Controlled impedance requirements per layer
O Min lines/spaces when <3.7mil
O Estimated dielectric thicknesses, when required (High V, similar thicknesses between all layers, etc.)
O Minimum pitch of BGA
[ Calculate min line/spaces to route between pads
O Calculate min drill/pad diameters for fan-out that can be fabricated at Final Fab Site
O Drill structures
O Through-hole (standard aspect ratio </= 10: 1 for >8mil drills in Asia)
O Via-in-pad-plated-over (VIPPO, non-conductive filled via with Cu cap plating)
[ Laser uvias (aspect ratio <0.8: 1)
L off-set or stacked (buried stacked uvias should be solid Cu-filled)
O Skip blind vias
O Back-drills (specify Starting and Do-Not-Cut layers)
O Special requirements (Cavities, < +/-5mil tol Routing, Solder mask-defined pads, Castellations, Edge-plating, etc.)

Red highlights indicate capabilities that
are affected by plating surfaces.



e LN

Checklist of Information Fabricator Should Verify to You-.;

“o3 33
[ Stack-up with controlled impedance table, when necessary o o S i
O Material _ = t5ae o
O Overall thickness (tol +/-10%) Laver -3 = o o
O Number of lamination cycles (adds cost) . -~ L o
O Layers o anetz Joa i o
d# agez: i 434 F0.6790
O Cu thickness per layer o oo . (astoomo
Q Signal, Plane (PWR/GND), or Mixed assignment for each layer o g i;ﬁ“ e
L Controlled impedance requirements per layer | e o
3 Minimum lines/spaces allowed I
O Internal layers, etch only e
O Plated layers, whether internal or external R WSS R Nl M
QO Drill structures ST e e
O Min drill/pads/antipads for all layers e o Tome [ oo oo oo [ o
O Verification of VIPPO B = X NN 0N I R R I I
O Confirm Laser uvias l *" - - saoe
Q off-set or stacked (buried stacked uvias should be solid Cu-filled) B === [ = [ (o= (o= [ = [ [ .
Q Skip blind vias e~ | e | o - w | ae | s

O Back-drills (confirming Starting and Do-Not-Cut layers, drill/antipad diameter)
O Any Special dimensional requirements affecting routing, drilling, and lamination



What Documentation should you provide for fabricatidn%;‘fi‘.f': }

" _g “*s .
O, . w

Required:

1. Gerber Files (RS-274-X or RS-274-D format)

- All copper layers (including inner and outer layers)

- Solder mask layers

- Silkscreen/Legend layers

- Via plugging layers (if applicable)

- Solder paste layers (for board assembly)

- Aperture list if apertures are not embedded in the Gerber data (i.e. not using RS-274-X)
Drill file with tool codes and X-Y coordinates for all holes (ASCII or EIA format).
IPC-D-356 netlist (used for continuity testing).

Readme File containing Engineering contact information and any special instructions.
|Fab drawing
- Board outline, dimensions, including cutouts, chamfers, radii, bevels, scores, etc.

- Dimensions from a reference hole in the board to a corner or to two sides of the board outline.
- A drill chart with the hole symbols on the drawing and the finished hole sizes

- Material requirements

- Finished board thickness and tolerance

- Layer stack-up order

- Controlled impedance requirements (if applicable)

- Dimensioned array drawing if the design is to be shipped as a multiple-up array

- Notes defining any other requirements or specifications pertinent to the design

bRk wn

Optional:

1. Valor ODB++ file - preferred by PCB vendors instead of Gerber format.

2. Check plots in Adobe PDF form. Incoming QC uses this to check PCB.

3. IPC 2581 file WITH A PDF FAB DRAWING for non-2581 users to view*

*

Buyers

FAEs

Inspectors (PCB, R/I)

CAM Techs

PMs

Customer Service

Process Engineers
Fab
Assembly
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Any Questions?
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