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All aVVembl\ W\peV: 
 
The folloZing infoUmaWion iV UeTXiUed foU all W\peV of aVVemblieV: 
 
� Bill of maWeUialV (Vee beloZ foU deWailed UeTXiUemenWV) 
� DUaZingV (Vee page 5 foU deWailed UeTXiUemenWV) 
� PCB manXfacWXUing (Vee page 5 foU deWailed UeTXiUemenWV) 
 
AVVemblieV UeTXiUing TeVW /DeYice pUogUamming: 
 
� FiUmZaUe foU pUogUammable deYiceV (if applicable) inclXding VeW-Xp infoUmaWion and checkVXmV. 
� TeVW WoUk ΖnVWUXcWionV (pUocedXUe) 
� TeVW VofWZaUe and haUdZaUe (ZheUe applicable) 
� ATE TeVW UeTXiUemenWV 
� FoU ȵ\ing pUobe WeVWing a BOM mXVW be inclXded ZiWh Whe folloZing infoUmaWion Ȃ YalXe/deYice 

name, WoleUance (if applicable), deYice W\pe, componenW UefeUence, manXfacWXUeV paUW nXmbeU, 
componenW package, cXVWomeU paUW nXmbeU (if applicable) 

 
DaWa WUanVfeU: 
 
� FileV Xp Wo 10MB can be e-mailed  
� FileV gUeaWeU Whan 10MB VhoXld be WUanVfeUUed Yia FTP / oU a ȴle hoVWing VeUYice. e.g. We TUanVfeU 

ZZZ.ZeWUanVfeU.com, RapidVhaUe ZZZ.UapidVhaUe.com oU DUopbo[ ZZZ.dUopbo[.com 
 
PleaVe conWacW Whe CogenW ValeV accoXnW manageU foU addiWional deWailV 
 
Bill of MaWeUialV: 
 
� All BOMV mXVW be VXpplied in an ElecWUonic foUmaW:  e.g. MicUoVofW E[cel (pUefeUUed), MicUoVofW 

WoUd LoWXV 1-2-3, DelimiWed Te[W (Ζf VXpplied in pdf foUmaW iW mXVW be We[W e[WUacWable, noW an 
image!) 

� The BOM VhoXld VWaWe if alWeUnaWiYe componenWV Wo Whe Vame oU higheU Vpec aUe NOT alloZed 
(and if appUoYal iV UeTXiUed befoUe XVe); a liVW of appUoYed manXfacWXUeUV VhoXld be pUoYided, if 
applicable. 

� The cXVWomeU VhoXld idenWif\ an\ componenWV Zhich haYe manXfacWXUeU VXppoUWed pUicing 
� The cXVWomeU VhoXld idenWif\ an\ VafeW\ cUiWical oU manXfacWXUeU Vpeciȴc componenWV 
� The cXVWomeU VhoXld pUoYide a liVW of non-ȴWWed componenWV foU all PCB aVVemblieV 
� The Wable on page 4 pUoYideV a liVW of Whe iWemV Zhich VhoXld be conWained ZiWhin Whe BOM 

CRgeQW MaQXfacWXUiQg DaWa ReTXiUePeQWV 

DESΖGN FOR MANUFACTURE         _         KANBAN         _       ON-TΖME 
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ΖWemV WhaW VhoXld be conWained ZiWhin Whe BOM: 

ColXmn TiWle: CommenW: MandaWoU\? 

DeVcUipWion1 DeVcUipWion of ComponenW MandaWoU\ 

QXanWiW\ QXanWiW\ of componenW on aVVembl\ MandaWoU\ 

RefeUence ComponenW ΖdenW/V on PCB oU UefeUence on 
aVVembl\ dUaZing MandaWoU\ 

ManXfacWXUeU Name of componenW manXfacWXUeU/V MandaWoU\3 

ManXfacWXUe PaUW NXm-
beU ManXfacWXUeUV PaUW RefeUence/V  MandaWoU\3 

SXpplieU Name of componenW VXpplieU/V MandaWoU\ if VXppoUWed 
pUicing 

SXpplieU PaUW NXmbeU SXpplieU PaUW RefeUence/V MandaWoU\ if VXppoUWed 
pUicing 

DUaZing RefeUence DUaZing nXmbeU of beVpoke componenW 
(enVXUe dUaZingV aUe VXpplieV) MandaWoU\ if beVpoke paUWV 

PaUW NXmbeU CXVWomeU PaUW NXmbeU (if aYailable) MandaWoU\2 

Package ComponenW package OpWional 

Technolog\ T\pe of componenW (eg. SMT, ThUoXgh Hole 
oU Mechanical) OpWional 

                                                  Table 1, BOM UeTXiUemenWV 
 
1 PleaVe enVXUe WhaW Whe BOM conWainV enoXgh infoUmaWion Wo pUocXUe Whe componenWV (i.e. YalXe, 
WoleUance, YolWage, poZeU, package of Whe componenW, Yalid dUaZing UefeUence, manXfacWXUe paUW 
nXmbeU ZiWh YeUVion and iVVXe) 
 
2 ThiV Zill enable XV Wo efficienWl\ cUoVV UefeUence paUWV beWZeen diffeUenW aVVemblieV fUom Whe Vame 
cXVWomeU 
 
3 Ζf alWeUnaWiYeV aUe accepWable, giYe an e[ample manXfacWXUeU paUW oU VWaWe ȇAn\ȇ if deVcUipWion iV 
compleWe  
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DUaZingV: 
 
� PCB aVVembl\ dUaZingV in elecWUonic foUmaW 
� Mechanical aVVembl\ dUaZingV in elecWUonic foUmaW 
� An\ beVpoke paUWV WhaW UeTXiUe pUocXUemenW b\ CogenW Technolog\ mXVW haYe dUaZingV 

VXpplied, ideall\ in an elecWUonic foUmaW 
� AccepWable DUaZing foUmaWV: 

� AXWoCAD DWG 
� AXWoCAD DXF 
� SolidZoUkV eDUaZingV 
� PDF 
� OWheU foUmaWV (e.g. 3D CAD/VecWoU gUaphicV) VhoXld be accompanied b\ a PDF YeUVion 

 
DHR (DeYice HiVWoU\ RecoUd): 
 
DeYice hiVWoU\ UecoUd UeTXiUemenWV foU medical pUodXcWV: 
 
� ΖndicaWe an\ componenWV WhaW UeTXiUe Vpecific inVpecWion oU WeVWing 
� AUe WheUe an\ XniW bXild VWageV oU WeVWing WhaW need Wo be Vpecificall\ UecoUded? 

� AlVo inclXde Whe WeVW VpecificaWion foU CogenW Wo add Whe paVV/fail cUiWeUia Wo WheVe VWageV 

 
PCB ManXfacWXUing DaWa: 
 
� PCB GeUbeU DaWa 

� RS274-X (RS274-D iV an obVoleWe foUmaW and VhoXld noW be XVed) 
� NoWe - SoldeU paVWe fileV Wo be 1:1, i.e. no enlaUgemenW oU UedXcWion 

� NC dUill (E[cellon foUmaW) 
� ManXfacWXUing VpecificaWion file deWailing PCB WhickneVV, coppeU ZeighW, la\eU oUdeU (if 

moUe Whan 2 coppeU la\eUV), VoldeU UeViVW and VilkVcUeen coloXU and an\ Vpecial 
UeTXiUemenWV (e.g. conWUolled impedance, high Wemp maWeUial eWc.) 
x DaWa VXpplied ZiWhoXW VpecificaWionV, Zill be Waken Wo be 1.6mm Whick, 1o] coppeU, 

GUeen ReViVW, WhiWe Legend, ΖmmeUVion SilYeU (oU VXiWable eTXiYalenW) finiVh 
� BUeakoXW UeTXiUemenWV if cUiWical. PleaVe Vee pageV 13-14 foU e[ampleV 

x Ζf noW Vpecified CogenW Technolog\ Zill XVe Whe moVW appUopUiaWe bUeakoXW meWhod 
foU WheiU manXfacWXUing pUoceVVeV 

 
FoU moUe infoUmaWion UegaUding Whe la\oXW of Whe PCB, pleaVe UefeU Wo infoUmaWion fUom page 8 
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Machine PUogUamming: 
 
 
FoU aVVemblieV conWaining an\ VXUface moXnW componenWV Whe  
folloZing iV UeTXiUed: 
 
FULL CAD ASCΖΖ File  SXiWable oXWpXWV inclXde :- 
ODB++; GenCAD; CADΖF eWc. 
 
PleaVe conWacW CogenWȇV EngineeUing depaUWmenW foU aVViVWance  
ZiWh e[WUacWing ASCΖΖ oXWpXW foU \oXU CAD V\VWem. 
 
Tel:       01394 445510  
Email:  EngineeUingShaUed@cogenW-Wechnolog\.co.Xk 
 
OXU WeUm ȊCAD ASCΖΖȋ iV Whe enWiUe CAD deVign e[poUWed aV an ASCΖΖ file (NoW CenWUoid pick and place), 
Whe foUmaW of WhiV daWa iV cUiWical and iV Whe eVVenWial componenW foU pUogUamming oXU pick and place 
and AOΖ machineV. 
 
NOTE: 
 
WheUe PCBV aUe noW Wo be pUocXUed b\ CogenW (fUee iVVXe) iW iV neceVVaU\ foU Whe cXVWomeU Wo VXppl\ 
(ZheUe appUopUiaWe) VWepped PCB VoldeU paVWe geUbeUV (pad Vi]e Wo be 1:1, no enlaUgemenW oU 
UedXcWion), VWepped panel oXWline and VWepped NC dUill fileV. 
 
PleaVe enVXUe WhaW PCB panel fidXcialV (Vee pageV 7 and 8) aUe inclXded in Whe paVWe GeUbeUV VXpplied. 
AlVo bUeak-oXWV mXVW be conVideUed and VXiWable oneV (Vee page 13-14) foU CogenW Wo efficienWl\ 
UemoYe Whe PCB fUom Whe panel (if UeTXiUed).  

 
 

 

The folloZing gXidelineV aUe Wo aVViVW cXVWomeUV and VXpplieUV Wo pUoYide PCBV in Whe moVW efficienW 
foUmaW foU CogenWȇV manXfacWXUing pUoceVVeV. 
 
PCB MaUkingV: 
All PCBV Vhall inclXde Whe daWe of manXfacWXUe and UL maUkingV 
 
FidXcialV: 
All PCBV conWaining VXUface moXnW componenWV mXVW haYe aW leaVW WZo local fidXcialV, in Whe caVe of 
panelV each PCB on Whe panel VhoXld haYe WZo fidXcialV, and Whe panel ma\ alVo haYe WZo oU moUe 
fidXcialV.  NoWe: Ζn Whe caVe of PCBV ZiWh componenWV on boWh VideV, fidXcialV mXVW be placed on boWh 
VideV of Whe boaUd. 

DeVigQ fRU MaQXfacWXUeȃPCB GXideOiQeV 

7HI6 I6 AN  
AB6OL87E MINIM8M  

REQ8IREMEN7  
FOR 6M & AOI  

PROGRAMMING 
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� FidXcial pad Vi]eV VhoXld ideall\ be beWZeen 1.0mm and 2.5mm 
� FidXcial VhapeV can be UoXnd, diamond, VTXaUe, oU cUoVV Vhaped 
� FidXcialV VhoXld be no cloVeU Whan 20mm aZa\ fUom an\ pad/V of Whe Vame Vhape and Vi]e 

(s20%) 
� PCB panel fidXcialV mXVW be inclXded on Whe VWepped GeUbeUV pUoYided b\ Whe baUe PCB 

manXfacWXUeU 
� All non-paneliVed PCBV, ZiWh VXUface moXnW componenWV, mXVW noW haYe componenWV oU 

fidXcialV ZiWhin 4mm fUom Whe edge of Whe PCB, oWheUZiVe a ZaVWe VWUip mXVW be added 
� ComponenW fidXcialV, i.e. foU UegiVWUaWion of an ΖC, can be pUeVenW, bXW aUe noW cXUUenWl\ 

XVed b\ CogenW 
� The ideal Vi]e foU CogenW foU Whe panel UegiVWUaWion fidXcial iV VhoZn beloZ 
 

 
 

    FigXUe 1, E[amSle Rf FidXcial ZiWh cleaUaQce 
 
 
 
 
 
 
 

PaneliVaWion: 

 
ΖW iV noW alZa\V neceVVaU\ Wo haYe a paneliVed PCB, hoZeYeU Wo UXn a PCB WhUoXgh oXU aXWomaWed 
pUoceVVeV iW iV impoUWanW WhaW WheUe aUe keep-oXW aUeaV on Whe boaUd/panel foU oXU pick-XpV/clampV 
eWc. 
A boaUd doeV noW need Wo be moUe Whan 1Xp (dXe Wo iWV Vi]e oU comple[iW\), bXW can VWill haYe Whe 
boUdeU edge added Wo alloZ keep-oXW aUeaV, panel fidXcialV and Wooling holeV. 

 
 

CogenW can pUoceVV boaUdV oU panelV Xp Wo Whe folloZing Vi]eV 
 

 
 

  

Recommended PCB / panel Vi]e:  250-350mm [ 150-250mm 

Ma[imXm PCB / panel Vi]e: 450mm [ 350mm 

                 PCB panel WhickneVV:  0.5 Ȃ 4.0mm  
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SWandaUd Panel foUmaW:  
 
� 10mm gap beWZeen each PCB, ZiWh 12mm boUdeU 
� UVed foU boaUdV ZheUe a gap beWZeen Whe PCBV iV pUefeUUed 

� ΖUUegXlaU Vhaped PCB i.e. Non-UecWangXlaU, UoXnd eWc. 

DFMȃPCB GXideOiQeV 

FigXUe 3, E[amSle Rf V-VcRUed SaQel, QR gaS beWZeeQ PCBV 
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V-ScoUed panel foUmaW: 
 
� No gap beWZeen each PCB, hoZeYeU VWill haV a 12mm boUdeU 
� UVed ZheUe a flXVh finiVh iV paUamoXnW 

FigXUe 3, E[amSle Rf V-VcRUed SaQel, QR gaS beWZeeQ PCBV 
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Mi[ed Panel FoUmaW: 
 

 
� WheUe Vome edgeV need Wo be flXVh, bXW can be an iUUegXlaU Vhaped PCB 
� WheUe Whe VcoUe line Zill cUoVV a UoXWed aUea oU hole, Whe gap moVW noW e[ceed 7mm, dXe Wo 

Whe de-paneliVing blade UXnning off. 

FigXUe 4, E[amSle Rf SaQel ZiWh mi[ed bUeakRXWV 
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ReViVW (SoldeU MaVk):  
 
PCBV ZiWh VXUface moXnW componenWV mXVW haYe a VXiWable UeViVW dam Wo aYoid bUidging beWZeen 
fine piWch componenWV (Vee e[ample beloZ) 

FigXUe 5, E[amSle VhRZiQg 
VRldeU maVk cleaUaQce 

We Uecommend WhaW \oX amend Whe defaXlW VoldeU maVk VZell/cleaUance in \oXU CAD pUogUamme Wo 
enVXUe WhaW iW iV noW gUeaWeU Whan 1.5WhoX. 
 
� An\ Yia holeV XndeU a BGA componenW mXVW be coYeUed ZiWh VoldeU UeViVW. 
� An\ Yia holeV in SM componenW padV VhoXld be aYoided, hoZeYeU if XnaYoidable WheVe Zill need 

Wo be epo[\ filled and plaWed oYeU Wo aYoid manXfacWXUing pUoblemV. 
� An\ VoldeU UeViVWed Yia holeV WhaW WoXch SM padV (i.e. no VoldeU dam) VhoXld be UemoYed fUom Whe 

UeViVW la\eU Wo aYoid manXfacWXUing pUoblemV. Ζdeall\ iW iV beWWeU Wo enVXUe Whe YiaȇV aUe noW 
WoXching Whe padV. 

FigXUe 6, E[amSle Rf bad SM Sad WR Yia VSaciQg  

FigXUe 7, E[amSle Rf acceSWable SM Sad WR Yia VSaciQg  

FigXUe 8, E[amSle Rf SM cRmSRQeQW aQd cRQYeQWiRQal cRmSRQeQW la\RXW ZiWh WheUmal Uelief fRU Whe SadV aWWached WR cRSSeU SlaQeV 
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TheUmal Relief: 
 

All PadV on a Volid coppeU plane oU poXU VhoXld haYe WheUmal Uelief Wo aVViVW ZiWh VoldeUing of Whe 
componenW. 

SelecWiYe and WaYe SoldeUing:  
 
The moVW efficienW pUoceVV foU VoldeUing Whe conYenWional componenWV iV Wo ZaYe VoldeU Whe PCB, 
hoZeYeU WhiV iV noW alZa\V appUopUiaWe (depending on Whe pUo[imiW\ of componenWV and WheiU 
locaWion).  
 
Ζf SM componenWV aUe on Whe VoldeUing Vide of Whe conYenWional paUWV, enVXUe WhaW Whe\ aUe kepW 
aZa\ b\ 3mm Wo enable XV Wo XVe oXU VelecWiYe VoldeUing machine, oU geW a VelecWiYe ZaYe VoldeU 
palleW 

FigXUe 9, E[amSle VhRZiQg cRmSRQeQW cleaUaQce fRU VelecWiYe (ZaYe) VRldeUiQg 
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BUeakoXW T\peV: 
 
SXiWable bUeakoXW poinWV XVed b\ CogenW aUe VhoZn beloZ. 
NoWe, keeping Wo one VW\le iV pUefeUUed; hoZeYeU a mi[WXUe of W\peV ma\ be XVed if moUe 
appUopUiaWe Wo Whe boaUd. 
 

 
V-VcoUing: 
 
� ScoUed edge mXVW noW e[ceed 300mm in lengWh (ToWal lengWh inclXding ZaVWe maWeUial) 

� HoZeYeU pUoYided Whe ZidWh iV leVV Whan 300, a panel longeU Whan 300 coXld be de-
paneliVed 

� SXiWable foU PCBV WhaW do noW haYe oYeUhanging componenWV  
� SXiWable foU VTXaUe oU UecWangXlaU PCBV 
� NoW VXiWable foU boaUdV ZiWh VoldeU joinWV (SM oU conYenWional) WhaW aUe cloVeU Wo Whe VcoUe line 

(edge of PCB) Whan 2mm 
 

 
Pip bUeakoXWV: 

FigƵƌe ϭϬ͕ In-BŽaƌd bƌeakŽƵƚ  FigƵƌe ϭϭ͕ Sƚandaƌd ƉiƉ 
bƌeakŽƵƚ  

FigƵƌe ϭϮ͕ Thick bŽaƌd bƌeakŽƵƚ  

TheVe aUe peUfecW foU a 
ȵXVh ȴniVh, bXW en-
cUoach inWo Whe PCB 

 
Note copper plane/ pour areas will be 
cropped accordingly to avoid exposed 

copper 

Once bUoken oXW Zill 
leaYe a Vmall pUoWUX-

Vion 

UVed foU WhickeU boaUdV 
 

Note copper plane/ pour areas will be 
cropped accordingly to avoid exposed 

copper 
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TheVe leaYe a YiUWXall\ 
ȵXVh ȴniVh 

 
Note copper plane/ pour areas will 

be cropped accordingly to avoid 
exposed copper 

LeaYeV a ȵXVh ȴniVh, 
bXW aW Whe VacUiȴce of 
Whe coUneU.  Ζdeal foU  

Whin PCBȇV. 

� When XVing a bUeak-oXW WhaW UeTXiUeV Whe XVe of nibbling eTXipmenW i.e. PipV - SWandaUd, 
ThickboaUd oU PeUfoUaWed, conVideUaWion mXVW be made foU accommodaWion of Whe Wooling 
blade. A gap of 12.5mm (FUom Whe VWUaighW edge of Whe bUeak-oXW) on one Vide iV UeTXiUed 
(hoZeYeU boWh iV accepWable) alVo WheUe iV a keep-oXW foU componenWV WhaW VhoXld be adheUed 
Wo. 

FigƵƌe ϭϱ͕ BƌeakŽƵƚ keeƉ ŽƵƚ aƌeaƐ  

OPEN BOOK        _         POTENTΖAL FAΖLURE MODE & EFFECT ANALYSΖS          



 15 

CogenW Technolog\ LWd - Dock Lane, MelWon, WoodbUidge, SXolk, ΖP12 1PE 
 
Tel:        +44 (0)1394 445566  
Email:   enTXiUieVcem@cogenWcem.co.Xk 
Web:     ZZZ.cogenWcem.com 
 

ViViW XV aW: 
 

cogenWcem.com 
linkedin.com/compan\/cogenW-Wechnolog\ 

cogenWWechnolog\TV 
 


