E DIN EN 16602-70-60:2018-01 (E)

Erscheinungsdatum: 2017-12-08

Space product assurance - Qualification and Procurement of printed circuit boards;

English version prEN 16602-70-60:2017

Table of contents

European FOreWoOord.......... ..ot srees s ree s s e s s s s senn s s e s s e mn s s em s s s nmnnnns 11
oo 11 e o) o PP 12
IS T o o o - PPN 13
2 Normative refere€nCes...... ..o r s e e e e e e 14
3 Terms, definitions and abbreviated terms...........cccooiirririnninnnin, 16
3.1 Terms from other standardS...........oooeiiiiiiiiiiiiiiiii e 16
3.2 Terms specific to the present standard ... 17
3.3 Abbreviated termMS. .. ..o e 24
B 0 Lo g =T T = U = 26
L o T LeTT o = 28
g T €T o1 = 28
4.2 ROIES . s 28
4.3 List Of CONAILIONS ... oo e e 28
4.4 References to acceptance Criteria...........oooviviiiiiiiiii i 28
5 QA for qualification ...........ooo e 29
5.1 QUANIFIEA PCBS ..ottt ettt e e e e e e e e e e e e e e aaaaeas 29
5.2 Special PCB teChNOIOGY ......cooviiiiiiiiiiiiiiiiiiiiieee e 29
5.3  QuAalIfiCatioN PrOCESS ....ceeviiiiiiiiiiiiiiiiiei et nennnnnnnnnnnnne 30
5.4 Request for qUalification .............oooiiiiiiiii e 30
5.5 Quality STaNdardsS.........cooeiiiiiiiiiiiiiiiiii e 31
5.6 Description of qualification vehicle ..., 31
S A Y 7= | 0= (o) o RPN 32
LIRS T VU Lo | PSPPI 33
5.9 Qualification test programme ............ooeeiieiiiiiiiiiiiiiii e 34
ST T |5 SRR 35
5.11 Qualification @pproval ............eoiiii i 35
5.12 ProCess ChanQE........couiiiiiiiiiiiiiiiiiiieeeee e 36
STt 7 = o T o 36
5.14 Qualification renNeWal ..............oiiiiiiiiece e 36



5.15 Nonconformances during qualification renewal................ccoooeviiiiiiiiiiiiiiiiiiiiiiiiiiiiins 37
6 QA for manufacture and procurement.............cccoieeeeecciiiiininrree e ————— 39
T B O 1V =Y oV USRS 39
L o (o ToN [ (=10 4 [=T o A o] o Lot 39
G B © Y= = 39

6.2.2  Procurement specification ... 40

6.2.3 QUOLALION ..o 40

B.2.4  PUICNASE OFUEN ....eeiiie et e e e e e e e e 41

6.2.5  DeSign reVieW (DR) ....cooii i 41

6.2.6  MRR .o 41

6.3 Final and in-process INSPECLION. .........ooeiuuiiii i e 42
6.4 Quality records for manufacture and procurement............cccccevvviiiiiiiiiiiiiiiiieeeeee 43
6.5 Control of materials and chemistry...............ooooiiiiii e, 44
6.6 Cleanliness of PCB ProCESSES.......ccovviiiiuiii ittt eeans 45
B.6.1  OVEIVIEW ..o 45

6.6.2  Cleanliness CONTIOl.........coooiiiiiiii e 46

6.7  Traceability ........oouuueiii i e 48
6.8 Operator and iNSPector traiNiNg..........ooeuuuiiiiii e 49
6.9 Repair of Dare PCBS.......ooiiiiii e 49
B.9.1  OVEIVIEW . 49

6.9.2  GeNEIAl..cci i 49

LS LT = Tor (=T [ T T 51
6.11 Storage and baking of PCB and COUPONS ............ouviiiiiiiiiiice e, 52
6.12 Shelf-life and relife teStiNgG.......coii i 52
6.13 QA for PCB procurement in space projects..........ouuiiiiiiiiiiiiiiiiiie e 53
7 Test and inspection for qualification ..o s 56
A0 T © 1V =Y oYU 56
7.2 Test selection for qualification activities ...............oeevviiiiiiiiiiiiiiiiiiiis 58
7.3 Initial qualification of PCB manufacturer ................coouiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiieiiees 62
7.4 |Initial qualification of PCB technolOgy ........ccooviiiiiiiiiiiiiiiiiiiiiiiieee e 62
7.5 Qualification rENEWAN ............ooiiiiiiiiiiiiiiiiiie e 62
7.6  Delta qUalIfiCation ........ooeviiiiiiiiiiiiiiiieeeeee e a—————_ 62
7.7 Project qualification and RFA..........oooii e e 63
A A T © 1Y/= 1 1= 63

7.7.2 Requirements for project qualification and RFA ..., 63

8 Test and inspection for procurement ............ccccooiriririrrrrrrrrrrrr s 67



8.1 Outgoing iNSPection 0N PCB.........coiiiiiiiiiiiiiiiiiiiiie e 67
8.2 Outgoing iNSPECLION ON COUPONS.......covviiiiiiiieeie i e e e e e ee e e e e e e e eeeees 68
S 2 B © V=T = 68

8.2.2  Configuration of coupons for plated holes .............coooviieiiiiiiii 71

8.2.3  Configuration of dedicated coOUPONS ............ccceiiiiiiiiiiiiiiiiieecee e, 73

8.2.4  Evaluation of COUPONS........oooiiiiiii e 74

8.2.5 Delivery of coupons, microsections and spare CoOupons ...........cccceeeeeeeeeeens 76

8.3 Reporting of outgoing inspection and delivery...........ccccccvviiiiiiiiiiiiiiiiieeeeee 76
8.4 Incoming inspection by procurement authority ...............ciii i, 77
8.5 FAl on PCB by Microsectioning ..........couuuiiiiiiiiiiiiiiie e 78
L2 I =3 o (== o T o1 o o = 80
0.1 OVEIVIBW ..t 80
9.2 AdAItIONAl tESES ..ueei e e e 80
9.2.1 ClEaNIINESS ..ot 80

9.2.2  BaAKE-OUL ... e 80

9.2.3 Plated copper tensile strength and elongation..........ccccccooeiiiiriii . 81

9.2.4 SHEAM AQBING ..o 81

9.3 Group 1 — Visual inspection and non-destructive tests.........cccccccceeiiiiiiiiiiiiieen. 82
9.3.1  Visual inspection - general...........cccouiiiiiiiiii i 82

9.3.2  Visual inspection for qualitative aspects...........cccvvvvieiiiiiiiiiiiiei e 82

9.3.3  Visual inspection for dimensional verification ................cccooeeiiiiiiiiiin . 82

9.3.4  IMPedanCe teSt ....ccove i 86

9.3.5 Dielectric constant and loss tangent...............cc 86

0.3.6  CleanliNeSS .....oooeiiiiiie e 86
9.3.7 High resistance electrical test...........ooooiii i 87

9.4 Group 2 - MisCellan€ous tESES ......ccooeiiiiiiiiiiii e 89
9.4.1 L0 A Y oSS 89

9.4.2  Peel strength. ..o 90

9.4.3  Flexural fatiQUue .........coiiiiiiiiice e 90

9.4.4  Bending test.....ccoooiiiiiii 92

9.4.5 Coating adhesion —tape test..........cooooi 93

9.4.6 Analysis of tin-lead coating.............ccoooiiiiiiii e 93

9.4.7  OULGASSING ..o i i 94
9.4.8 Thermal @nalySiS.......ccoooiiiiiiiiiii 94
9.4.9  Flammability.......ccooeeeiiii 95
9.4.10  OffgasSING....cciiiiiiiii it 95
9.4.11  Solderability .......ccooeeeeeeeee e 95



9.5 Group 3 —Thermal stress and as-received..............ccceeeiiiiiiiiiiii e, 100

S T B © V=T = 100

L8 IR T2 \V/ [ o7 o 1= =3 1 o 1 o Vo S 100

9.5.3  Solder bath float.........ccooeiiiiii e 105

9.5.4  Rework simulation...........oooooiiieiiii e 105

9.5.5 Interconnect stress test (IST) .....ceiiiiiiiiiiiicie e 107

9.6 Group 4 — Assembly and life test - extended.............ccooooiiiiiiiiii 113
9.6.1 OVEIVIEW ...ttt e e e e e e et e e e e e e e e aa e e e e e e e eenesanes 113

9.6.2 Testflow for groUup 4 ..o 114

9.6.3  InsSulation reSiStanCe ..........ooouiiuiiii i 115

9.6.4  Dielectric withstanding voltage (DWV).........coee 116

9.7 Group 5 —ECMIESES ... 117
0.7 1 OVEIVIEW .. 117

9.7.2  Temperature, Humidity, Bias (THB) ... 118

9.7.3  Conductive Anodic Filament (CAF) ... 123

9.8 Group 6 — Assembly and life test - short ... 128
9.8.1 OVBIVIEW ...ttt e e e et e e e e e e e e et e e e e e e e eresennes 128

9.8.2 Testflowfor group 6 ......ccooeeiiiiiiiiii 128

9.8.3  Reflow simulation...............ooooiii 129

9.8.4  Thermal CYClNG .....cccoiiieeeee e 129

10 Acceptance Criteria .......cccciiiieeeiiiiiric s s s e s s rnm s e s e mmannenns 131
0 TR O V=T = 131
10.2 Inspection by microsectioning for dimensional verification ................cccccccciiinnnnn. 131
10.3 Inspection by microsectioning for qualitative aspects..........cccoooeviiiiiiiiiiiiiiniienns 153
O VA TS W = 1T 1= o= o o [ 185
10.5 Visual inspection of sculptured flex PCB............coiiiiiiii e, 207
10.6 Additional requirement to the tables............ooviiiiiii i, 230
(O G B o ] 10 =T T Vo U 230

10.6.2 Pad lift and associated laminate cracks..........cccccevveeviiiiiiiiiiiiiiiiiiiiiiiiinns 231

10.6.3  MiSCEIIANEOUS ......uiiieeiieiiiicee e e e e s e e e e e e eeeaeas 232

Annex A (normative) Qualification letter — DRD ..........ccccociiiiiiiiinniiiicnes 235
Annex B (normative) COC — DRD ... 236
Annex C (normative) Qualification test report — DRD ..........cccooiiiiiiiiiiiiiiniiiinnns 250

Annex D (normative) Process Identification Document (PID) for PCB
manufacturing — DRD........coo s 251



Annex E (normative) Process change notice (PCN) — DRD..........ccccceiiiiiiiiiinnne 253

Annex F (normative) QA report — DRD ... 255
Annex G (normative) PCB approval sheet — DRD.........ccccoiiiririninnininininnce, 256
Annex H (informative) Example of plated-through hole microsection ............. 261
Annex | (informative) Cleanliness requirements for laminate and prepreg......262
(=71 0] [ oY o | = Yo 3 1778 265
Figures
Figure 7-1 Test flow for qualification...............ccoooi i 57
Figure 8-1 flow for preparation, test and inspection of procurement coupons ....................... 71
Figure 8-2 Example of placement of coupons and PCB in usable area of manufacturing

7= = S 72
Figure 8-3 Example of vias manufactured at different plating and drilling sequences ........... 73
Figure 8-4: Example of target quality of microsection of rigid-flex interface with UV

fluorescent resin and polarised light ... 76
Figure 9-1 Conductor width (w) measured at the foot as seen in a cross section.................. 84
FIGUIE O-2: WAKD ittt 85
FIQUIE -3 TWIST. oo e e e e e e e e e e e e e et e e eeraas 86
Figure 9-4: Horizontal adjacency on layer Ln and vertical adjacency on the layers

= ooV I= T o To I o 1= oV 89

Figure 9-5: Example of target quality of microsection of innerlayer (top) and knee of the
hole (bottom), as-polished (left) and after micro-etch (right). ............................ 103

Figure 9-6: Examples of inadequate quality of microsection showing in the top image
inadequate polishing, leaving scratches on surface, in the middle image
over-etched sample and in the bottom image inadequate lighting, revealing

no detail on metallisation, nor on laminate by transparency..........cc.....cccceccl 104
Figure 9-7: Examples of barrel cracks after IST testing showing a nominal crack size

(left) and a large crack filled with SNPb (right) ........ccovviiiiiiiiiiiiiis 112
Figure 9-8: THB test pattern ... 119
Figure 9-9: Build-up for THB test VENICIE .............euiiiiiiiiiiiiiiiiii 120

Figure 9-10: Insulation resistance during THB Ambient (until sample nr 1000) and THB
ECM showing continuous breach of insulation on 4 patterns in the lower

graph. The top graph shows stable insulation. ...............ccoooiiii e, 122
Figure 9-11: Horizontal microsection showing fibre contamination on tracks in prepreg

resin causing breach of insulation. .............cccociiiei i 123
Figure 9-12: Lay-out of CAF pattern ... 126
Figure 9-13: Schematic for CAF growth..............ueiiiiiiiiiiiiiiiiiiiiie s 126
Figure 10-1:Annular ring iNterNal .............uuiiiiiiiiiiiiiiii e 133
Figure 10-2 Annular ring external ...........oouuii i e e 134



Figure 10-3: Copper foil thiCKNESS ......ccoiieee e 135

Figure 10-4: Three measurements of copper plating thickness at locations that are at

25 %, 50 % and 7 % of the height of the hole..........ccccccceeiiiiii e, 137
Figure 10-5: Measurement “average on resin” is performed on zone A. Measurement

“on any local thin areas on resin or glass” is performed on Zone B .................. 137
Figure 10-6: Glass fibre protrusion in case of negative etchback (left) and positive

etChDACK (FIGNL) ..o 139
Figure 10-7: Example of negative etchback (left) and approximately neutral etchback

(1o ] a1 PO OUPPPTPPPPRR 139

Figure 10-8: Wicking is measured from resin of hole wall (red arrows). In case it
exceeds the annular ring, the insulation distance to adjacent circuitry (blue

arrow) Can be redUCEd. .........oouiiiiiiii e 140
Figure 10-9: EXxample oOf WICKING.......ccoiiiiiiiiiie e 140
Figure 10-10: wrap target CONAItION ...........ouviiiiiiiiiiiiiiiiiee i 141
Figure 10-11: Wrap thickness below requirement, not acceptable.............ccccccceeeiiiii, 141
Figure 10-12:Projected-peak-to-peak insulation .............ccooiiiiii i 142
Figure 10-13: Example of glass COMPreSSION ..........uuuiiiiiiiiiiiiiiiiiiiiiiiiiiieeieeeieeveeeeeeeeeeeeeeeaees 142
Figure 10-14 MiCrovia iNSUIALION ...........uiiiiiiiiiiiiiiiii it 143
Figure 10-15 Penetration of capture pad for pvia, not acceptable.............cccccvvieeiii, 143
Figure 10-16 Microvia aspect ratio, X = Z......cccouiiiiiiiii e e 144
Figure 10-17 DImPpPle iN MICTOVI .......ceiiiiiiiiiiiiiiiiiiiiieeeeeeee e eeeeeeeeenennes 144
Figure 10-18 ICD 0N CAPture PAU .......oeeiiiiiiiiiiiiiiiiiiiieeetee ettt eeeeeennnnnnnennnnnes 144
Figure 10-19 Microvia plating, target condition ...............cooii i, 145
Figure 10-20 Example of void in microvia plating................uuuueiiiiiiiiiiiiiiiiiiiiiieieienns 145
Figure 10-21: Tin-lead thickness in PTH schematic (left) and a typical microsection

(50 01 R 147
Figure 10-22: Tin-lead thickness on PTH corner — target thickness (left), coverage of

less than 1 ym (middle), absence of SnPb on IMC (right)............oooiiiiinn. 147
Figure 10-23: Tin-lead thickness on pad..............cooiiiiiiiiiiiii e 147
Figure 10-24: UNAEIrCUL..........ooiiii e e e e e e e eeeeennes 150
Figure 10-25:0Overhang of eleCtrolytiC AU .........cooviiiiiiiiiiiiiiiiiiiiiieiieieeieeeeee s 151
Figure 10-26: Example of dimensional verification of rigid-flex interface...............cccc..u... 152
Figure 10-27: examples of acceptable VOIdS............ooevviiiiiiiiiiiiiiiiiiiiiieiiieeeeeeeeeeeeaees 155
Figure 10-28: examples of unacceptable VOIAS............coevviiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeas 155
Figure 10-29: example of acceptable thin line separation ................cccccvviiiiiiiiiiiiiiiiiiiiiinnns 156
Figure 10-30: example of non-acceptable bulging ..o, 156
Figure 10-31: Example of dimpleon blind via....................cccoiiiiiiii i, 157
Figure 10-32: Example of bumb on blind Via...............ouiiiiiiiiiiiiiiiiiiiiiiiiiis 157

Figure 10-33: Example of voids — top image shows etch-out and bottom image shows
an encapsulated void or INCIUSION...........cccuuiiiiiii e 160



Figure 10-34: Skip plating on flex laminate as-polished (top) and after micro-etch

[(o]0]10] 1 1) T UU T TR PORRR R UPUPPPPIPOR: 160
Figure 10-35: Skip plating on glass fibres........ccoooo i 160
Figure 10-36 Schematic of Wedge VOIAS ............uuiiiiiiiiiiiiiiiiiiiiiiieii e 162
Figure 10-37 Example of Wedge VOIAS...........uuiiiiiiiiiiiiiiiiiiiiiiiiiiiieiieteeeeeeeseeeeneeenennnne 162
Figure 10-38: Example Of reSin VOIA ..........oooiiiiiiiiiiiiiiiiiiiieiiiiiiiieieeeeeeeeenenee 163
Figure 10-39: Example of delamination ..................uuiiiiiiiiiiiiiiiiiiiees 164
Figure 10-40: Pad lift SChEMALIC ........uvuiiiiiiiiiiiiiii s 166
Figure 10-41: Examples of pad lift cracks. The right image is unacceptable because

cracks continue until the hole wall ... 166
Figure 10-42: Acceptable (green) and non-acceptable (red) dielectric cracks..................... 168
Figure 10-43: Examples of [aminate Cracks...............uuuuueuiiiiiiiiiiiiiiiiiiiiiiiiiiieeeneennnnnes 168
Figure 10-44: Example of C foil separation as-polished and after micro-etch ..................... 171
Figure 10-45: Example of interface line between plated copper layers on a non-etched

g1 o o= o i o] o [P 171
Figure 10-46: Interconnect after stress, target condition, after microetch (top) and as-

polished (DOTEOM) ..o 173
Figure 10-47: EXamples Of ICD .......ooiiiiiiiiiiiiiiiieeeeeeeeee e 173
Figure 10-48 EXample Of SMEAI .......ooiiiiiiiiieieeeeeeeeeeeeeeeeee ettt eeeeneenennennes 174
Figure 10-49: Example of hole wall pull away - showing separation of copper in a

straight line (left) or slightly bulging outward (right)................oeviiiiiiiiiiiiiiiiiiiinns 176
Figure 10-50: Example of resin recession - showing concave retraction of epoxy resin...... 176
Figure 10-51: Target CONAItION..........uuuuiiiiiiiiiiii s 178
Figure 10-52: Acceptable nail heading ................euuiiiiiiiiiiiiiiii e 178
Figure 10-53:Unacceptable nail heading, exceeding 50 % of innerlayer copper

BNICKNESS .. e 178
Figure 10-54: Examples of CIC connection, target condition (left), nailheading (middle),

separation t0 CIC (FIGNt) ......uueiiiiiiiiiiiiii e 179

Figure 10-55: Examples of swirl (left and middle) and demarcation line (right). In the
middle picture the difference between no-flow prepreg (top) and laminate

(bottom) is NoticeabIe. .........oooiiiiiiiiiiiiii 180
Figure 10-56: Example of metallic contamination in laminate ..............ccccccciiiiiiiiiin, 181
Figure 10-57: Acceptable adhesion between coverlay and prepreg..............eeevveeeevveevennnnns 182
Figure 10-58: Delamination between coverlay and prepreg.........cccccoeveevvviiiiiiiieeee e, 182
Figure 10-59 Example of voids in acrylic adhesive in rigid-to-flex interface......................... 183
Figure 10-60: Example of adhesive filet recession into rigid section as observed in

[T Te 0 TS =Y 34T o 1 184
Figure 10-61: Conductor Width .............ooiiiiiiiiiiiiii e 188
Figure 10-62: CoNAUCIOr SPACING ....eivviiiieiiiiiiiiieieiiieeeee ettt eeeeeeeeeeeeeeeeeeseeseeenessnnennnnnes 190
Figure 10-63: Example of lifted [and ................uuuueiiiiiiiiiiiiiiiiiee 192

Figure 10-64: Example of visible copper on top surface (left) and on side of track (right) ... 192



Figure 10-65: Example of Measling ..........ooviiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee e 193

Figure 10-66: Examples Of Crazing ..........ooiviiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeee e eeeeeeeeeeennes 193
Figure 10-67: Examples of contamination and inhomogeneity................cccceveiiviiiiiiiininnnnns 194
Figure 10-68: Example of scratches on conductors and dielectric ...................eeuvviiiieiinnnnes 196
Figure 10-69: HaloiNg @t €dge ......coo o i e 198
Figure 10-70: Haloing from non-plated hole to footprint for stiffener ...............cccco 198
Figure 10-71: Granular @SPECT...........uuuuuuuuriiiiiiiiiiiiiiiiii s 199
Figure 10-72: DEWETING .....veiiiiiiiiiiiiiiiiii s 199
Figure 10-73: Example of unclear Marking ..o 200
Figure 10-74: Example of resin SQUEEZE OUL ............evviiiiiiiiiiiiiiiiiiiiiiieeeeeeeeenenees 201
Figure 10-75: Example of adhesive filet recession into rigid section as observed in

A U= | I 1] 01T Ao o 201
Figure 10-76: Examples of fibre protrusion .................eeeeviiiiiiiiiiiiiiiiiieeeeneeees 202
Figure 10-77: Example of acceptable incidental haloing < 1 mm into rigid section.............. 203
Figure 10-78: Example of an acceptable superficial scratch............cc..ocooviiiiiiiiiiiieennnee. 205
Figure 10-79: Examples of non-acceptable cut and blister, evident by a sharp

INAENTAtION ... 205
Figure 10-80: Examples of burrs on edge of flex ...........coiiiiiiiiiiiii e, 205
Figure 10-81: Misregistration of top and bottom coverlay ..., 209
Figure 10-82: Misregistration of hole in coverlay to the conductor ...............occoiiiiiiiinnnn. 209
Figure 10-83: Examples of white spot configurations and black spot contamination............ 212
Figure 10-84: Examples of fibre contamination...................eeuiiiiiiiiiiiiiiiiiiiee 212
Figure 10-85: Examples of SnPb infiltration on sculptured pad (left) and on tracks

(e a1 T PPPRRR 213
Figure 10-86: Bare coOpper ON fiNQEIS ......oouuiuiiii et 214
Figure 10-87: Misregistration Of PadS ..............uuiiiiiiiiiiiiiiiiii e 215
Figure 10-88: Hole misregistration causing reduced annular ring .............ccccccvvveeeeeeeeeeeennn, 216
Figure 10-89: Schematic of conductor width and spacing and local defects ....................... 218

Figure 10-90: Examples of nick near pad, nick on conductor, overetching reducing
thickness of conductor, nick on finger, pinhole and local reduced track width
(IEFE tO FIGNL) .o e e 219

Figure 10-91: Examples of insufficient spacing between conductors, copper residue
between pads, copper residue to edge of flex, bump on conductor (left to

70| 1 O PPPPRPRR 219
Figure 10-92: Adhesive in plated hoIEs...........cooiiiiiiiiiii e, 220
Figure 10-93: Example of adhesive in plated holes ..............ovviiiiiiiiiiiiiiiiiis 220
Figure 10-94: SNPD COVErage ON PAUS ......ceevviiiiiiiiiiieiiiiieeeeeieeeeaseeeessnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnns 222
Figure 10-95: Pad diameter reduction due to local coverage by coverlay or resin

LS To LU T=T= .Y o 11 | SN 222
Figure 10-96: Copper WIHNKIE ...........ooviiiiieiiiiieeieeeeeeeeeeeee ettt aeseeaeenennennnnnes 223



Figure 10-97: Tear in hole and edge oOf COVErlay ..............oouiiiiiiiiiiiiiiiiiiiiiiiiiiiaee 224

Figure 10-98: BUITS ON NOIES .......ooiiiiiiiiiiiiiiei e 224
Figure 10-99: Nick on edge of coverlay .............ooooiiiiiiiii e 224
Figure 10-100: Coverlay scratch — Non acceptable ..., 225
Figure 10-101: Acceptable aspect of finger after bending.............cccccceeiiiiiiccs 226
Figure 10-102: Unacceptable aspect of finger after bending............cccvveeiiiiiii. 226
Figure 10-103: Cross section of hole: Copper conductor shown.............cccccceveeeiiiiiieeninnnne. 229
Figure 10-104: Calculation of remaining insulation distance..................ccccccoviieii e, 233
Tables

Table B-1 : Example of a declaration of conformance ............ccccooooiiiiiiiiiiiiiiecce e, 242

Table B-2 : Example of a lab report for visual inspection of PCBs for qualitative aspects...243

Table B-3 : Example of a lab report for visual inspection of PCBs for dimensional
Y= 4111071 (o] o 244

Table B-4 : Example of a Lab report for microsection of coupons for qualitative aspects....245
Table B-5 : Example of a lab report for microsection of coupons for dimensional

V2= 411171 (o] o 246
Table B-6 : Example of @ build-up report ...........ooooiiiiiiiiieeeeeeeeeeeeeeeeeeee s 248
Table B-7 : Example of a lab report for additional tests..............cooooiriiiiiiii 249
Table G-1: Example of a PCB approval sheetpart 1........cooooiiiiiiiii e, 258
Table G-2 : Example of a PCB approval sheetpart2...........ccooooeiiiiiiiie 259



		2024-04-23T18:32:24+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




