DIN EN 16602-70-12:2016-12 (E)

Space product assurance - Design rules for printed circuit boards; English version
EN 16602-70-12:2016

Contents Page
[STUT oY oY== T T8 ] =3,V Lo o o [ 12
04 e X 10T o3 oY o T 13
IS T o o o - 14
2 NOIrMaAtiVe FEfErENCES . cuieiiiiieiririiiri e s s e s s rea s rasresrrasrasraassanrasssnnranransrnnrnnns 15
3 Terms, definitions and abbreviated terms........ccocciiciieiiiccc e e 16

3.1 Terms from Other StANAAIAS ......covnvieeee e 16
3.2 Terms specific to the present standard ..., 16
ST Y o] o] {=AVA =1 (=To [ (=Y 1 0 1 1 TP 24

L T 4 o3 T o = 26
N I @ 1T =111 iT=To B = 01 = 1SRRI 26
4.2 Manufacturing tOlEranCES ..........uuiiiiiiiiiiii e 26
4.3 Reliability Of @SN .....ccoiiiiii e 26

5 Design review and MRR ... s 28
L TR I O 1= Y/ = VAT 28
LIV B Lo To U] 4 a1=Y 0] €] (10 ] o TP 28

6 General design and production requirements.........cccccccceiiiiimmmmremnccniineeeseenenne 30
6.1 Reliability Of deSIGN ... 30
6.2 Choice of materials and build-Up .........cccooeiiiiiiiiiiiiieeee e, 30
6.2.1 OV VIBW . ... ettt e e e e 30

6.2.2 Material SEIBCHION. .. ...ee et ar e 33

6.3 Selection of the PCB mManUfaCtUIEr .........ooeei et 33
6.4 Traceability and Marking .......cooeeuiriiiii e 33

A 5T e I8 205 = T 34
S = ©1 = o TU 11 o B o TSROSO PR 34
7.1.1 (C1=T o T=T = | TR 34

T2 COPPEE SIYIES . e 34

7.1.3 DIEIECHIC thICKNESS ... e et e et e e e e 36

AV o 01 = X0 (11 2 T=10 11 10) o TR 39



7.3 Thickness Of PCB ... 39
4% T I € 1= 0T - | PSRRI 39

7.3.2  PoOlYyimide PCBh.......ouiiiiiiieii e 40

7.3.3  EPOXY PCB ... 40

7.3.4  Number of copperlayers iNn PCB ...........ccccciii 40

7.3.5 Aspectratioof vias ........cccccii 40

7.4 Track width @and SPaCING .........uueiiiiiiiiiii e 41
A T € 1= o T - | SRR 41

7.4.2  Manufacturing tolerances for width and spacing ...............cccccevvvvviiennnnnn. 41

743  EXIErNal laYErS ... ..o 42

7.4.4  Normal pitch tracks on internal layers...........cccccooiiiiiiiiiiiiieeeeeen 43

7.4.5 Fine pitch tracks on internal layers ..........ccoveeivciii e 44

7.4.6  Routing to AAD footprint on internal layers.............cccceeeiiiiiiiiiiiiiees 45

RS T o= 1o l o =T o | o T PSP PPPPPPPP 46
7.5.1 Non-functional pad removal...............ooooiiiiiiiiiiiiiiiiieeeeeeeeeeeeeee s 46

7.5.2  Pad dimensions ... 46

7.5.3  Non-circular external pads...........ccccoeeeiiiiiieie 48

7.6 Copperplanesinrigid PCB ... 49
7.7 Design considerations for the prevention of sliver and peelable ............................. 50
7.8 PCBsurface finish ..., 50
7.8.1 MetalliZatioN..........oooiiiiiiiiee e 50

7.8.2  SOIdEr MASK.. ... ittt e e e e e e e aeaaeeas 51

I 1= G o0 = 1 52
S T O 1YY T SRR 52
8.2 DynamicC appliCatiONS........c.oeeuuiiiii i aenae 52
8.3 PCB DUIIA-UP .. e e e s e e e e e e 52
8.3.1 L= 1= = | 52

8.3.2 Dielectric materials ... 52

8.3.3  Coppercladding .......ccooeeiiiei 53

8.3.4 Copperplanesinflex PCB ... 53

oI I - Tod Qe 1= o | o S 54
o IR T I ] £o T T N T ] 1= P 55
8.5.1  ANNUIAK NG .ot e e 55

8.5.2 Viasand pads........cooiiiiiiiiiii e 56

8.5.3 Teardroppadforflex PCB.......ccccooiiiiii 56

S G I = =10 o [T o N = Lo |1 1P PEPRPT PR 57
8.6.1 L 1YY = 57

8.6.2  GBNEIAI....coii i e ae s 57



8.7  Sculptured flEX PCB ..... ... e 58
B.7.1  OVEIVIEW. ...ttt e e e e e e e et e e e e e e e e e s e eeeeeaeeeeannns 58

B.7.2  GENEIAL. . 58

8.7.3  Copper foil dimensions for build-uUp ........cccoooiiiiiii e, 58

S T A0 T @70 o a1 Tot o] 1 11 0T 1T (U 59

A8 T I ] (e 18 o] I ] = N 60

8.7.6  Bending radiUs..........cooiiiuiiiiiiiiiie e 61

9 Rigid-fleX PCBS.......ccoiiiiiiiiieecccis s e s s s rsssss s s s s s s s s s s s s s s e e s e nmmn s s s e e s e e e nmmnnssnnnns 62
S B I O =Y T 62
S € 1= 1= 62
S N = YU o o RSSO RREPRR 63
S I O 1Y gl ==Y 64
9.5 Interface of rigid part and flexible part ... 64
S - o RSSO 64
10 Thermal rules and heat Sinks ...........ccuuiiiiiimiiiiimiini e 65
(AR B O 1YY o= 65
10.2 General reqUIrEMENTS.......ccoooii i 65
10.3 Specific requirements for external heat SinK .........cccoooiiiiiiiiiiiiiii e, 65
R T B @ 1YY o= 65
10.3.2 Construction of the interface between PCB and heat sink ......................... 65
10.3.3 Dimensional requUIremMents..........ccooveeiiiiiiii e 66

10.4 Specific requirements for internal heat SinK .........ccoooiiiiiiiiiii . 68
1041 GENEIAl....cc e 68
10.4.2 Cuthickness and type ........ccccoiii 68
10.4.3 CIC and Molybdenum INSErS ..........ccocuuiiiiiiieeiiiiiee e 69
10.4.4 Dimensional requirements............ccooo i 69

TA HDI PCBS ...t rrtmn s s e e s e e s s s s s e s e e e nmm s s s s e e e e e e nmnnnsssnnnsnnnnnn 71
(P B O 1YY o= SRR 71
11,2 JUSHTICAtON e 71
J RIS Y/ o 0 AV F= T (=Y ] T ] (o T Y 71
(Y o o )Y = TSR 72
11.4.1  Build-up of MICrovia [aYEers ..........cooiiiiiiiiiii e 72
11.4.2 Design of MICrovias ... 74
11.4.3 Pad design for microvia.............ccccoeoiiiiii 74
11.4.4  Annular ring for MICIOVIAS.........ccouiiiiiiiiiiiiie e 75

11.5 Core PCB for HDI ... 75
11.5.1 General build-Up ..., 75



11.5.2 Annular ring on vias for fine pitch footprint .............ccooooiiiiiiiiiiiieee 76

11.5.3 Track width and spacing on external layers...........ccccvvveiiii v 77
11.5.4 Track width and spacing on internal layers for impedance control and routing
(0 Y I PRSP 77
11.5.5 Track width and spacing on internal layers for differential pair routing within
the footprint of 1,0 mm pitch AAD ... 78
11.5.6 Aspect ratio of vias for footprint of AAD with 1 mm pitch............................ 79
12 PCBs for high frequency applications.........cccccuuecciiiiiiiisrcceccrr e 81
2 B =Y (=T 4 = I T =1 =T 1 oo B 81
12.2 BUild-Up OF RF PCB ...ttt e e e e e e e e e 81
12.3 Embedded film reSiStOrS ......coo i 81
12.4 Thickness Of RF PCB ......ooiiiiiiie e e e e e 83
12.5 Track width @nd SPACING .......coiiiiiiiiiiiii e 83
12.5.1  EXIErNal IaYEIS.....ccco oo e aeae 83
12.5.2  INtErNal LAYErS....ccoo e e e e e e e e e e e eeae 84
12.6 Pad AESIGN...ceiiiiiiiiiiiee et e et e e e e 84
12.6.1 Pad diMENSIONS ...ooiiiiiiiiiiiiii ittt eaeteeeeeteeeeeeeeeeeeeseeeennnensnennnennne 84
12.6.2 NON-fUNCHONAI PAAS......ceiiiiiiiiiiiiiiiiiiiiit ittt ae e eee e eraaer e raareaaae 84
(A TU = Tel = 11 0 o IR 84
12.8 Profiled layers and VIas ... 84
13 Electrical requirements for PCB design ........cccoeeeecciiiiiiiiccccecccce e 86
1 T B O 1YY o= 86
G T2 €= 1= - | 87
RS TR I 0 = N0 [/ 1 o o SRS REERPR 87
13.4 Electrical characCteriStiCS .........ivviiiiiiiiiiiiiiieeiieeeeeeeeeeeeeeeeeee ettt erereneraees 87
13.5 Floating Metal ... 88
13.8 CUIENT FAlING....oiiiiiiiieiieeeeeeee ettt e et eeeeeeeeaaeabeabasssassaasessassasssnassanssnnnsnnes 88
R TGt O O 1YY Y1 RSP 88
13.6.2 Requirements for temperature increment..............ccccieiiiiiiceeee 89
13.6.3 Requirements for the model IPC-2152 for current rating.............ccccccuunnee. 89
13.6.4 Amendments to the model from IPC-2152 .........coooiiiiiiiiiieeeee 90
13.7 Provisions to prevent open circuit failure on critical tracks .............ccccccveeiiiiniinnn, 91
T B O 1YY = 91
L T A = (U 11T TSRS 92
RS TR S BV o] | 7= To =N = 1] o [ 92
(RC TR T B O 1YY o= 92
13.8.2 General reQUIrEMENTS ........cuviiiiiiiiiiiiiiiiiieiiieeeeeebieseereeaeeraeesaeerarsraaeraaeraaaaa——. 92
13.8.3 Spacing on flex and rigid-flex laminate..............ccccvvviuuiiiiie 94



13.8.4 Conformal CoatiNG .........oiiuuiiiiiiii e 95

13.9 Double insulation design rules for critical tracks..........ccccoooiiiiiiiiiiiiiiieieceece, 96
13.9:1  OVEIVIEW. .o 96
13.9.2 Critical NetS.....cco e 96
13.9.3 Prevention of Short CirCUIt ...........oooiiiiiii e 96

13.10Insulation distance of combined requirements on rigid PCB.......................oooeel. 101

13.11Controlled impedance tracks..........cooooeiiee i 106
13.11.1 Definitions specific to controlled impedance................ccccccvviiiiiniiinninnnnnn. 106
13.11.2 GENEIAI FUIES ...t e e e e e e as 106
13.11.3 Microstrip and stripline...........cccoo e, 106
13.11.4 Line impedance termination for end-to-end configuration ........................ 107
13.11.5 Line impedance termination for multidrop configuration........................... 107

13.12DIGIAI PCB ... ..t e e e e e e e e e e e e e e e e ennrrees 108
13121 OVEIVIEW. ... 108
13.12.2 Zone management and routing ..........cccoveiiriiiiiiici e 108
13.12.3 Criticality of digital signals ...............cccoooiiiiiiieeeeeeeee, 109

13.13ANAIOG PCB......ceeeeeeeieeee et e e e et e e e e e e e e e e e e e e e e e e e annr e 110
13.13.1 OVEIVIEW....ce ettt e e e e e e e et e e e e e e e e e e eeeaaeeens 110
13.13.2 Criticality of analog signals...............ccccoooii e, 110
13.13.3 Routing and shielding ............ccooiiiiiiiiiii e 111

13.14Mixed analog-digital PCB ..........oooiiiii e 112

14 Design for assembly..........coo i 113

T4 OVEIVIEW ..o 113

L 1= o 1= | USSP 113

14.3 Placement reqQUIrEMENTS ........oovuiiiiii i e e e e e 114
14.3.1 Conductive patterns..........cccce e, 114
14.3.2 COMPONENES ... 115
14.3.3 Component pads ..........cooooiiiiiiiiiii 117
14.34 Fanout of SMT pads.......ccooeiiiiiiiii 118
1435 Fanout of PTH ... 120

14.4 Specific requirements for fused tin-lead finish................cc 121

14.5 Dimensional requirements for SMT foot print.................cc 121
1451 OVEIVIEW. ..o 121
14.5.2 General.......ooo oo 122
14.5.3 Bipolar COMPONENTS.....cccceiiiiii i e eeeaeaas 123
14.5.4 SOIC COMPONENES ...cccooeiiieeeieeeeeeeeee e, 124
14.5.5 J-leaded cOmMpPONENntS ......ccooeiiiiiiiiii 125
14.5.6 LCC COMPONENTS.......ooiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeee e 126



14.5.7 Flat pack COMPONENTS..........uiiiiiiiiiiiiiiiiiiiiie e 128

14.5.8 AAD COMPONENTS....ccuiiiiii it e e e e e e e 129

15 Design of test COUPON ... —————— 130
15.1 Design rules for test COUPON ..o, 130

LS T2 =TS A o718 oo g e [= =1 o | o ISP 130
Annex A (normative) PCB definition dossier - DRD ...........cceuummmmmmmmmmmmmnnnnnnnennnn 133
A1 DRD identifiCation............ueiiiieiiiiiiieeee e e e 133
A.1.1  Requirement identification and source document..................eeeeeeeennenn. 133

A.1.2  Purpose and ODJECHIVE ........ccoiiiiiiiii e 133

F N =5 (o T=Yo1 1Yo N =TT oo o 1T 133
A.2.1  SCOPE aNd CONLENT.......uuiccec e 133

A.2.2  SPECIAI FEMAIKS ... 139

A2.3  EXampPIe fIQUIES ..o 139

Annex B (normative) PCB manufacturing dossier — DRD.........cccccuuuciiiiiiinnnnes 144
B.1 DRD identifiCation............coiiiiiiii e 144
B.1.1  Requirement identification and source document.....................coeeeeeeen. 144

B.1.2  Purpose and objecCtive ...........uueiiiiiiice e 144

B.2  EXPECIEA MESPONSE ... 144
B.2.1  Scope and content..........ooooiiiiiii i 144

B.2.2 Special remarks...........coeeiiiiiiii 145

Annex C (informative) Example of capability list of PID ...........ccovieeencciiiiiinnnns 146
Annex D (informative) Track current rating computation methodology........... 148
D.1 Introduction of the three models ........cccooieiiiiiiiii i, 148
[t It B O V=T Y = OO UUUPPPPPPPNS 148

D.1.2  Formulae for the three models..............ooeveiiiiiiiiiii e 149

D.1.3 Example of currentrating............cccoeeeiii i 150

D.2 Track current rating computation based on IPC-2152..........ccoviiiiiiiiiiiiiiiiieeeeen 150
D.3 Track current rating computation based on CNES/QFT/IN.O113 .........ccccvrrieeeee.n. 154
D.4 Track current rating computation based on IPC-2221A ......cccoooiiiiiiiiiiiiiiieeee, 158
Annex E (informative) Example of calculation of PTH pad dimensions ........... 162
Annex F (informative) Prevention of resin starvation and cracks.................... 164
F.1  Prevention of reSin CraCks. ....... .. 164
F.2 Prevention of resin starvation ... 164
Annex G (informative) Example of MRR checklist............oommmmmeeeeeeenenes 166
Bibliography ... 170

-6-



Figures

Figure 3-1: Simplified build-up of HDIPCB ..., 20
Figure 3-2: Projected peak-to-peak insulation distance .............ccccccciiiiiiie, 23
Figure 7-1: Example of automated fine pitch routing and possible improvements................. 45
Figure 7-2: Comparison between circular and oblong pads showing annular ring and the
centre of the hole misregistered with the centre of the pad ..., 48
Figure 7-3: Grid copper plane with openings ... 49
Figure 7-4: Example of peelable (left) and sliver (right) ....................c 50
Figure 8-1: Clearance of tracks on flexX PCBS. ........ccoiiiiiiiiiii e 54
Figure 8-2: Tracks on flex, defining termination and bending zones. .............ccccooiiiiiieeneeenn. 55
Figure 8-3: Teardrop reinforcement of terminal pads in flex PCB. ....................cccccl 56
Figure 8-4: Bending radius of assembled flex..............ccooooiii 57
Figure 8-5: Sculptured flexX CIrCUIL...........oooiiii e 58
Figure 8-6: Build-up of sculptured flex circuit ... 59
Figure 8-7: Connection finger of sculptured flex circuit.....................ccccc, 60
Figure 8-8 Side view of a component hole for sculptured flex............cccccii, 61
Figure 9-1 Example of a build-up of a 6 layer symmetric rigid-flex ............ccccccoriiiiiiiiin. 62
Figure 10-1: Lay out of heat sink and PCB .................ccceeee, 67
Figure 10-2: drilling holes and slots in internal heat SinK...........ccoooviiiiic e, 70
Figure 10-3: Angle of intersection of overlapping holes ..., 70
Figure 11-1: Build-up of HDI PCBs with staggered (left) and stacked (right) microvia........... 72
[ To TUT =Yt I 2 1 g o] (= 1= TN (o 1Y - 74
Figure 11-3: Tear drop Pad deSIgN ........eeieii i e eeeas 76
Figure 11-4: Example of routing two differential pair tracks between vias in a footprint of an
AAD With 1,27 MM PItCN. ... 78
Figure 11-5: Example of routing two differential pair tracks between vias in a footprint of an
AAD With 1 mm PItCh. ..o e 80
Figure 13-1: Cross section of PCB with insulation distances. ...........................l 87
Figure 13-2: Example of double insulation by increasing distance in X,Y and by not
superimposing copper on adjacent [ayers ............ocvvveiiieiiieiiieeeeeeeeeee 100
Figure 13-3: Example of double insulation by increasing distances in X,Y and by using two
INSUIAtOrs iN Z dir@CHON. ... ... 100
Figure 13-4: Edge coupled differential Striplines ..o, 107
Figure 14-1: lllustration of surface pattern to adjacent surroundings .........ccccccooviiiiiiieennennn. 115
Figure 14-2: lllustration of component placing on PCB w.r.t. adjacent surrounding............. 116
Figure 14-3: lllustration of pad placing on PCB with respect to adjacent surroundings ...... 118
Figure 14-4: Fan out from SMT pad tO Via ......ccuuiiiiiiiiiii e 119



Figure 14-5: Example of point symmetric AAD footprint...........cccccueiiiiiiiiieee 120

Figure 14-6: Track width (I;) ratio to PTH pad (D) diameter. ...........cccvvvvviviveinniiiiiiiiiiinnnnnn, 120
Figure 14-7: Track length (Lc) between soldering pad of PTH (D4) and via pad (D3)........... 121
Figure 14-8:lllustration of bipolar component pads ..............eeuiiiiiiiiiiiiiiiiiee 123
Figure 14-9: lllustration of SOIC component pads ..............ueuuiuiiiiiiiiiiiiiiiaaes 124
Figure 14-10: lllustration of J-leaded component pads .............vvvvviiviriiiiiiiiiiiiiiiea. 125
Figure 14-11: lllustration of LCC component pads ...............eeueeruuiiimiiiiiiiieiiiiiiiieineenneeenneennees 126
Figure 14-12: lllustration of FP and QFP component pads ..........cccccvevvieeeiiiiiciiiiiieeee e 128
Figure 14-13: lllustration of AAD component PadsS............euvevivuiiuiiiriiiiiiiieiieeeeeeen... 129
Figure A-1 : Example of PCB mechanical [ayout..............cccuviiuiiiiiiiiiiiiiii s 139
Figure A-2 : Example of a drilling drawing................uuuuiiiiiiiiiiiiiiiiiiiiiiiieeeeee... 140
Figure A-3 : Example of a table indicating as-designed plated hole diameters.................... 141
Figure A-4 : Example of build-up data.............eeuieiiiiiii e 142
Figure A-5 : Example of the archive file with CRC ............ccccoii 143

Figure D-1 : Comparison between CNES and IPC-2152 current rating at 5°C increase...... 149

Figure D-2 : IPC-2152: Current rating [A] vs cross sectional area [mm?] in double log scale151

Figure D-3 : IPC-2152: Track width [mm] vs cross sectional area [MM?].........ccceoveeevennn... 151
Figure D-4 : IPC-2152: Current rating based on Figure D-2, range 0-25 A..........ccccvvvvvvvnnee 152
Figure D-5 : IPC-2152: Current rating based on Figure D-2, range 0-10 A.......cccccoeeeiiiinnes 152
Figure D-6 : IPC-2152: Current rating based on Figure D-2, range 0-5 A..........cccvvvvvvvvnnnne 153
Figure D-7 : IPC-2152: Current rating based on Figure D-2, range 0-2 A...........cccvvvvvvvvvnnne 153
Figure D-8 : CNES/QFT/IN.0113: Current rating [A] vs cross sectional area [mm?] in double
[0 SCAIE ... e 155
Figure D-9 : CNES/QFT/IN.0113: Track width [mm)] vs cross sectional area [mm?]............. 155

Figure D-10 : CNES/QFT/IN.0113: Current rating based on Figure D-8, range 0-25 A ....... 156
Figure D-11 : CNES/QFT/IN.0113: Current rating based on Figure D-8, range 0-10 A ....... 156
Figure D-12 : CNES/QFT/IN.0113: Current rating based on Figure D-8, range 0-5 A ......... 157
Figure D-13 : CNES/QFT/IN.0113: Current rating based on Figure D-8, range 0-2 A ......... 157

Figure D-14 : IPC-2221A: Current rating [A] vs cross sectional area [mm?] in double log scale

........................................................................................................................... 159
Figure D-15 : IPC-2221A: Track width [mm] vs cross sectional area [mm?]..........cccccven..... 159
Figure D-16 : IPC-2221A: Current rating based on Figure D-14, range 0-25 A ................... 160
Figure D-17 : IPC-2221A: Current rating based on Figure D-14, range 0-10 A ................... 160
Figure D-18 : IPC-2221A: Current rating based on Figure D-14, range 0-5 A ..........ccvvveeee 161
Figure D-19 : IPC-2221A: Current rating based on Figure D-14, range 0-2 A ..........cvvvveeee 161

Figure E-1 : PCB manufacturing tolerances for registration and annular ring for HDI PCB .162

Figure E-2 : PCB manufacturing tolerances for registration and annular ring for rigid-flex
=T (01T g 1= LI O = T 163

-8-



Tables

Table 6-1: Characteristics of some example dielectric materials for laminates...................... 32
Table 7-1: As-designed versus as-manufactured copper foil thickness .............ccccceeivnnnnnne. 36
Table 7-2: Example of worst case as-manufactured insulation distance for laminate with
double-sided copper Cladding ...........uuiiiiiiiiicic e 39
Table 7-3: Tolerance on track width and spacing of internal and external layers .................. 42
Table 7-4: Minimum as-manufactured track width and spacing for external layers as a function
Of COPPEr thiCKNESS ..., 43
Table 7-5: Minimum as-manufactured track width and spacing for internal layers as a function
Of copper thiCKNESS ..o 44
Table 8-1: Minimum as-manufactured dimensions of sculptured flex conductor ................... 59

Table 12-1: Minimum spacing and width as-designed for RF elements on external layers ... 84

Table 13-1: Legend Of tErMIS ..o 86
Table 13-2: Current overload lIMILS ....... .. 88
Table 13-3: Minimum insulation distance as function of voltage on as-manufactured PCB for
FQIA [amMINATE. ..o 94
Table 13-4: Minimum insulation distance as function of voltage on as-manufactured PCB for
FleX [aMINALE. ... 95
Table 13-5: Minimum double insulation distance as function of voltage on as-manufactured
PCB for rigid laminate. ..o 98
Table 13-6: Minimum double insulation distance as function of voltage on as-manufactured
PCB for flex 1aminate. .........ooooiieee e 98
Table 13-7: Minimum insulation distances on rigid PCB as function of all combined
requiremMents (PArt 1 OF 4) ...ooooieeeee e 102

Table 14-1: Minimum distance as-manufactured of the surface pattern to the adjacent
U] 18] o 1] o - PP PETPP PP 114

Table 14-2: Minimum distance as-manufactured of components to adjacent surroundings 116

Table 14-3: Minimum distance as-manufactured to component pads................cceeeeeeeeeennnn. 117
Table 14-4: Minimum track length to component pads .........ccccooovviiiiiicie e 120
Table 14-5 Legend for dimensions of components and footprint .................cccooeei . 122
Table 14-6 As-manufactured pad sizes for bipolar components...............cccceeeeeiil. 123
Table 14-7: As-manufactured pad sizes for SOIC components............ccccceeeeeeiiie . 124
Table 14-8: As-manufactured pad sizes for J-leaded components.................coeeeeeeeeennenn. 125
Table 14-9: As-manufactured pad sizes for LCC components............ccooeeeeeeeeiiiiieee e, 127
Table 14-10: As-manufactured pad sizes for FP and QFP components.............ccccccceeeeenn. 128
Table 14-11: As-designed pad diameter for AAD components...........ccccoeeeeeeeiiiiiieeeeeeeeen. 129

Table C-1 : Example of technical capabilities of PCB manufacturer as specified in the PID146



		2026-06-21T21:58:00+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




