
CAP 3 PROIECTAREA STRUCTURII DE INTERCONECTARE

3.1 Introducere în blocul PCB

Blocul PCB (Printed Circuit %RDUG��DUH�FD�ILQDOLWDWH�ILúLHUXO�FH�FRQ LQH�VWUXFWXUD�GH�LQWHUFRQHFWDUH
DVRFLDW��XQXL�PRGXO�HOHFWURQLF��8Q�H[HPSOX�GH�PRGXO�HOHFWURQLF�HVWH�SUH]HQWDW�PDL�MRV�
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3UH]HQW�P vQ FRQWLQXDUH FkWHYD QR LXQL VSHFLILFH EORFXOXL 3&%�

PCB LAYOUT � UHSUH]LQW� vQ VHQV JHQHUDOL]DW SODFD GH FLUFXLW �FDEODM� LPSULPDW YLUWXDO� FDUH HVWH SURLHFWDW� FX

DMXWRUXO FDOFXODWRUXOXL úL HVWH VWRFDW� SH GLVF VXE IRUP� GH ILúLHU�

LAYER (strat virtual)  - plan virtual de lucru al programului în care pot  exista articole ca: pastile, trasee, text,
componente ú�D�� $UWLFROHOH GLQWU�XQ DQXPLW OD\HU VXQW XWLOL]DWH XOWHULRU OD UHDOL]DUHD ILOPXOXL IRWRJUDILF FH FRUHVSXQGH

IDEULFD LHL XQXL DQXPLW VWUDW DO SO�FLL GH FLUFXLW LPSULPDW� ÌQ JHQHUDO QR LXQHD GH OD\HU �VDX GH VWUDW YLUWXDO� HVWH XWLOL]DW� vQ

FD]XO SO�FLORU YLUWXDOH DIODWH SH XQ FDOFXODWRU LDU QR LXQHD GH VWUDW �SODQ� vQ FD]XO SO�FLORU GH FLUFXLW LPSULPDW IL]LFH�

/D\HUHOH VXQW DVHP�Q�WRDUH XQRU IROLL úL VXQW SULYLWH SULQ WUDQVSDUHQ ��

&20321(17� � DUWLFRO GH ED]� DO EORFXOXL 3&% FH VH SUH]LQW� SULQWU�R IRUP� JHRPHWULF� ��shape", "pattern",
"IRRWSULQW�� RE LQXW� FD SURLHF LH D FRPSRQHQWHL UHDOH vQ SODQXO GH OXFUX� 2 FDSVXO� WUHEXLH V� DLE� DVRFLDW XQ �QXPH 3&%�

FDUH HVWH DFHODúL FD FHO GLQ EORFXO 6&0� GH H[� ,&�� &�� 5�� 7�� HWF� 2 FRPSRQHQW� PDL SRDWH FRQ LQH úL LQIRUPD LL

³DVFXQVH´� FXP DU IL GH H[� FHOH UHIHULWRDUH OD FRPXW�ULOH VDX SHUPXW�ULOH GH SLQL VDX GH SRU L �*$7( and PIN SWAP).
MODUL (M) � XQLWDWH SUDFWLF� GH GHILQLUH D GLVWDQ HORU vQ WHKQRORJLD FLUFXLWHORU LPSULPDWH HJDO� FX R ]HFLPH GH

inch.
1M = 1/10 inch = 2,54 mm = 100 mil

3LQLL XQXL FLUFXLW LQWHJUDW vQ FDSVXO� VWDQGDUG ',3 �� VDX ',3 �� VXQW SODVD L GLQ PRGXO vQ PRGXO� �',3 Dual In Line
Package )

3$'  SDVWLO� GH FXSUX � DULH �]RQ�� VXSUDID �� GH FXSUX GH PLFL GLPHQVLXQL DVRFLDW� vQ JHQHUDO SLQLORU

�WHUPLQDOHORU� XQHL FRPSRQHQWH� DULH QHFHVDU� OLSLULL FRPSRQHQWHL� ÌQWUH SDGXUL úL WHUPLQDOHOH 6&0 VH UHDOL]HD]� R

FRUHVSRQGHQ � GXS� QXP�U VDX QXPH� vQ IXQF LH GH SURJUDPXO XWLOL]DW�

75$&.  WUDVHX� UXW� � VWUXFWXU� GH LQWHUFRQHFWDUH WLS EDQG� �SDQJOLF�� GH FXSUX RE LQXW� SULQ UXWDUHD PDQXDO�

VDX DXWRPDW� D XQHL FRQH[LXQL�

9,$ �+2/(�  JDXU� GH WUHFHUH - articol asociat unui traseu de interconectare care se poate introduce manual
VDX DXWRPDW SHQWUX D WUDQVIHUD UHVSHFWLYXO WUDVHX GH SH XQ OD\HU SH DOWXO� S�VWUkQG OHJ�WXUD HOHFWULF��

BOARD � FRQWXU DO SO�FLL YLUWXDOH GH FLUFXLW LPSULPDW FH UHDOL]HD]� VHSDUDUHD vQWUH ]RQD GLQ LQWHULRU� VXSUDID �

FDUH YD GHYHQL SODFD SURSULX�]LV� úL FHD GLQ H[WHULRU� FDUH HVWH DULD GH OXFUX D SURJUDPXOXL�

COPPER � ]RQ� �DULH� GH FXSUX FDUH SRDWH IL UHDOL]DW� SH SODFD GH FDEODM LPSULPDW vQ GLYHUVH VFRSXUL �SODQ GH

DOLPHQWDUH� UDGLDWRU WHUPLF� ]RQH SHQWUX EORFDUHD UXW�ULL� VXSUDIH H SHQWUX LQWURGXFHUHD XQRU LQVFULS LRQ�UL� HWF���

&D�SXQFW�GH�SOHFDUH�vQ�3&%�H[LVW��ILúLHUXO�GH�WUDQVIHU�±�1HWOLVW��JHQHUDW�GLQ�EORFXO�6&0��2GDW��FH
ILúLHUXO�1HWOLVW�D�IRVW�FLWLW�vQ�EORFXO�3&%�VH�WUHFH�OD�GHVHQDUHD�FRQWXUXOXL�SO�FLL�GH�FLUFXLW�LPSULPDW�
$SRL� VH� WUHFH� OD� SODVDUHD� FRPSRQHQWHORU� vQ�PRG�PDQXDO� VDX� DXWRPDW��  LQkQG� VHDPD� GH� UHVWULF LL
mecanice, electrice sau termice. Se trece apoi la transformarea conexiunilor în rute, trasee cu
JURVLPH�ELQH�VWDELOLW��SULQ�RSHUD LD�QXPLW��UXWDUH��FDUH�SRDWH�IL�UHDOL]DW��PDQXDO�VDX�DXWRPDW��'XS�
RSHUD LLOH�ILQDOH�GH��DUDQMDUH��VH�HIHFWXHD]��YHULILF�ULOH�GLPHQVLRQDOH�FX�',0(16,21�&+(&.�

����3UHJ�WLUHD�VLVWHPXOXL�3&%�SHQWUX�SURLHFWDUH

A) Stabilirea resurselor de proiectare���OLPLWH�DOH�VLVWHPXOXL��GLPHQVLXQH�SODF���QU��FRPSRQHQWH�
etc. Câteva din cele mai importante caracteristici ale programelor &DGVWDU�úL�Orcad sunt prezentate
în tabelul de mai jos:

Caracteristici CADSTAR v.7 DOS ORCAD 9.0
'LPHQVLXQH SODF� 80cm×80cm 144 inch×144 inch
Layere 16 electrice/16 doc

� OD\HUH SW� UXWDUH VLPXOWDQ�

30 electrice/16 neel.
�� OD\HUH UXWDUH VLPXOWDQ�

Nr. componente nelimitat (limitat de memorie) 7500 cmp/board
Nr conexiuni nelimitat (limitat de memorie) 32000
/� LPL WUDVHH � QRUPDOH�� VXE LDWH 32000
Via 8 coduri 250 tipuri
5H]ROX LH 1 mil 16,6 µinch /1 µm (metric)
Paduri 128 coduri 250 tipuri
3DVWLOH SH FRPSRQHQW� 256 2000

%���8QLW� L�GH�P�VXU�

CS  – numai mil
OR.- Stabilire din Options→System Settings: mil, inch, µm, mm, cm.
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&��&RQWXU�SODF���%2$5'�

CS�±�$''�%2$5'��$%'��FRQWXUXO�HVWH�XWLOL]DW�FD�UHSHU�SHQWUX�SODVDUHD�FRPSRQHQWHORU�VDX�FD�V�
GHOLPLWH]H�]RQHOH�LQWHU]LVH�SHQWUX�UXWDUHD�DXWRPDW���$UWLFROXO�Board nu este plasat într-un anumit
OD\HU��$WHQ LH��&RQWXUXO� SO�FLL� �H[WHULRU�� WUHEXLH� V�� ILH� XQ� FRQWXU� vQFKLV� úL� GHVHQDW� vQWU�R� VLQJXU�
HWDS��� XWLOL]kQG�&251(5� �)���� &RQILUPDUHD� FX� )��� VH� IDFH� FkQG� V�D� UHDOL]DW� XQ� FRQWXU� vQFKLV�
5H]XOW�� DVWIHO� R� SODF�� FX� DWULEXWXO� �First Board Outline", care se poate verifica eventual cu
comanda QUERY. Conturul FBO este utilizat de comenzile automate Auto Place si Auto Rename.
&RQWXUXULOH�GHVHQDWH�XOWHULRU��LQWHUQH��VXQW�LQWHUSUHWDWH�FD�GHFXSDMH�vQ�VHQVXO�F��QX�VH�YRU�WUDVD�UXWH
FDUH�V��OH�LQWHUVHFWH]H�
2S LXQL��&RPDQGD��$��SHQWUX�XQJKLXUL�GH���°�úL���°.

Contururi curbe prin comenzi identice cu cele de la crearea simbolurilor în SCM.

OR. În ORCAD este necesar un singur contur Board Outline plasat în Global Layer.

Valavil general în ORCAD!
7RDWH� FRQWXUXULOH� VXQW� SUHOXFUDWH� FX�2EVWDFOH�7RRO� ±� LFRDQ�� vQ� EDUD� FX� XQHOWH�� (FKLYDOHQW�� 7RRO
→Obstacle→ Select Tool.
0RG�GH�OXFUX��6HOHF LH�7RRO��DS�VDUH�EXWRQ��
• Obiect nou: DM →1HZ��&XUVRUXO� WUHFH� vQ� IRUPD�XQHL� FUXFL�PDL�PLFL� LQGLFkQG� F�� HVWH� DFWLY

pentru desenare. Se poate alege DM→�3URSHUWLHV�SHQWUX�D�VHOHFWD�SURSULHW� LOH�QRXOXL�RELHFW�FH
se va desena. Din fereastra care se deschide se alege tipul obstacolului (Board 2XWOLQH�� úL
OD\HUXO�vQ�FDUH�VH�GHVHQHD]���*OREDO�/D\HU���'HVHQDUH��&OLFN�vQ�SXQFWXO�GH�vQFHSXW��GHSODVDUH
cursor, Finish pentru închiderea conturului.

• (GLWDUH�IRUP��RELHFW�H[LVWHQW�&OLFN�SH�FRQWXU��'0→6HJPHQW�DUH�DF LXQH�VLPLODU��FX�029(
6(*0(17�GLQ�&$'67$5�DGLF��WUDQVODWDUHD�VHJPHQWHORU�FX�S�VWUDUHD�FRQWLQXLW� LL
FRQWXUXOXL��(GLWDUH�SURSULHW� L�I�U��PRGLILFDUH�IRUP���VHOHF LH�FX�CTRL+click apoi Properties.

Suplimentar dar nu obligatoriu: Deplasarea originii 'DWXP��2ULJLQHD�ILúLHUXOXL�OD\RXW�HVWH�SODVDW�
LQL LDO�SH�WDEHOD�GH�DORFDUH�D�J�XULORU�'ULOO�&KDUW��&RRUGRQDWHOH�VH�P�VRDU��ID ��GH�DFHDVW��RULJLQH�
3HQWUX�D�QX�DYHD�FRRUGRQDWH�QHJDWLYH�VH�UHFRPDQG��PXWDUHD�RULJLQLL� vQ�SXQFWXO�GLQ�VWkQJD�MRV�DO
SO�FLL��7RRO→Dimension→Move Datum, Click în punctul de mutare.

D) GRILE ALE SISTEMULUI

CS��6&5((1�*5,'�URO�GH�JKLGDUH��VHW�UL�GLQ�$66,*10(176��YL]LELOLWDWHD�GLQ�',63/$<
OPTIONS, categoria OTHERS
:25.,1*�*5,'�±�LQYL]LELO���VHWDUH�FX�FRPDQGD�³*´��URO�GH�FRQWURO�D�GHSODV�ULL�FXUVRUXOXL

OR��6HW�UL�GLQ�2SWLRQV→System Settings

3URJUDPXO�XWLOL]HD]����JULOH�Visible Grid – puncte luminoase cu rol de ghidare Valori uzuale 100
mils, 50 mils, 200 mils

Detail *ULG�±�XWLOL]DW��SHQWUX�DUWLFROH�GH�WLS�REVWDFRO�úL�WH[WH
Place *ULG�XWLOL]DW��SHQWUX�SODVDUHD�FRPSRQHQWHORU
Route *ULG�XWLOL]DW��OD�WUDVDUHD�UXWHORU
Via *ULG�XWLOL]DW��OD�SODVDUHD�J�XULORU�GH�WUHFHUH

'HúL�QX�VXQW�LPSXVH�UHVWULF LL�HVWH�HVHQ LDO�V��H[LVWH�FRUHOD LL�vQWUH�3ODFH�Grid, Route *ULG�úL�9LD
*ULG��vQ�FD]�FRQWUDU�H[LVWkQG�ULVFXO�FD�UXWHOH�V��QX�SRDW��IL�FRQHFWDWH�OD�SDVWLOHOH�FRUHVSXQ]�WRDUH�



4

6HW�ULOH�LPSOLFLWH�GHSLQG�GH�ILúLHUXO�PDFKHW��WHKQRORJLF���7&+�XWLOL]DW�OD�JHQHUDUHD�ILúLHUXOXL
MAX.

E) STRUCTURA DE LAYERE

CS
���OD\HUH�HOHFWULFH�VL����GH�GRFXPHQWD LH��$QXPLWH�DUWLFROH��GH�H[HPSOX�SDGXULOH�VDX�WH[WHOH�SRW�IL
VLWXDWH� vQ� OD\HUH�ELQH�GHILQLWH��8Q� OD\HU�HOHFWULF�FRQ LQH�GH� UHJXO�� DUWLFROH�FDUH� VH�YRU� UHJ�VL� VXE
IRUP�� GH� FXSUX� OD� IDEULFDUHD� SO�FLL� GH� FLUFXLW�� GH� H[HPSOX� UXWH� �WUDVHH��� SDGXUL�� WH[WH�� 6H
RELúQXLHúWH� vQV�� V�� VH� XWLOL]H]H� DFHVWH� OD\HUH� úL� SHQWUX� DUWLFROH� �neelectrice" de exemplu textele
FRQ LQXWH� vQ�PDVFD� GH� LQVFULS LRQDUH� ��Silkmask). Layerele QHHOHFWULFH� FRQ LQ� GH� RELFHL� DUWLFROH
FDUH�VH�XWLOL]HD]��OD�UHDOL]DUHD�GRFXPHQWD LHL�

2EOLJDWRULX�VH�XWLOL]HD]��vQWU�XQ�SURLHFW�/��úL�/���FD�ILLQG�723�/$<(5��UHVSHFWLY
%27720�/$<(5��6H�FRQVLGHU��F��723�/$<(5��VDX�0,1�/$<(5��HVWH�VLWXDW�VSUH�SDUWHD�FX
FRPSRQHQWH�LDU�/����0$;�/$<(5��VSUH�ID D�FX�OLSLWXUL��&HOHODOWH����OD\HUH�VXQW�OD\HUH�LQWHUQH�

OR.:
3URJUDPXO�/D\RXW�DUH�R�VWUXFWXU��GH�OD\HUH�SUHGHILQLW���OD\HUHOH�FRUHVSXQ]kQG�FHORU�XWLOL]DWH�OD
IDEULFD LD�FLUFXLWHORU�LPSULPDWH��'HVFULHUHD�ORU�SRDWH�IL�XUP�ULW��vQ�WDEHOXO�GH�PDL�MRV�

Nume Layer
(pseudonim= nickname)

Descriere Descriere layer în lb.
HQJOH]�

TOP (TOP) )D D FX FRPSRQHQWH VDX VWUDWXO �OD\HUXO� VXSHULRU Component layer sau
Top layer

BOT (BOT) )D D FX OLSLWXUL VDX VWUDWXO LQIHULRU Solder layer sau
Bottom layer

INNER (INNER) Toate straturile interne utilizate pentru rutare Inner routing layers
PLANE (PLANE) 3ODQH GH PDV� VDX GH DOLPHQWDUH Power and Ground

planes
SMTOP (SMT) Masca de lipire pe stratul superior Soldermask top
SMBOT (SMB) Masca de lipire pe stratul inferior Soldermask bottom
SPTOP (SPT) 6WUDW XWLOL]DW SHQWUX GHILQLUHD VXSUDIH HL disponibi-

le la depunerea pastei de lipire pe stratul superior
Solderpaste top

SPBOT (SPB) 6WUDW XWLOL]DW SHQWUX GHILQLUHD VXSUDIH HL disponibi-
le la depunerea pastei de lipire pe stratul inferior

Solderpaste bottom

SSTOP (SST) 0DVFD GH LQVFULS LRQDUH SH VWUDWXO VXSHULRU Silkscreen top
SSBOT (SSB) 0DVFD GH LQVFULS LRQDUH SH VWUDWXO VXSHULRU Silkscreen bottom
ASYTOP (AST) Strat utilizat la realizarea desenului de asamblare

pentru stratul superior
Assembly top

ASYBOT (ASB) Strat utilizat la realizarea desenului de asamblare
pentru stratul inferior

Assembly bottom

DRLDWG (DRD) 'HVHQ GH J�XULUH Drill drawing
DRILL (DRL) /D\HU ILFWLY XWLOL]DW OD GHILQLUHD WLSXOXL J�XULORU úL

D P�ULPLL DFHVWRUD

Drill holes and sizes

FAB_DWG (FAB) 6WUDW FH FRQ LQH GHVHQH XWLOL]DWH vQ IDEULFD LH Fabrication drawing
NOTES (NOT) 6WUDW FH FRQ LQH GHVHQH XWLOL]DWH OD UHDOL]DUHD

GRFXPHQWD LHL

Documentation

3HQWUX�D�YHULILFD�VWUXFWXUD�GH�OD\HUH�XWLOL]DW��vQ�ILúLHUXO�GH�OXFUX�VH�SRDWH�XWLOL]D�WDEHOD�/D\HUV�FDUH
VH�GHVFKLGH�DF LRQkQG�EXWRQXO�6SUHDGVKHHW�GLQ�EDUD�FX�XQHOWH�VDX�VHOHFWkQG�Database Spreadsheets
GLQ�PHQLXO�9LHZ��XUPDWH�GH�RS LXQHD�/D\HUV��'LQ�DFHDVW�� WDEHO�� VH�SRW� WUHFH� vQ� UHYLVW�� úL� VH�SRW
HGLWD�DQXPL L�SDUDPHWUL� OHJD L�GH�QXPHOH� OD\HUHORU�� WLSXO� ORU� úL� OD\HUHOH�RJOLQG�� DOH� DFHVWRUD��7RW
DLFL�VH�VWDELOHúWH�úL�FRUHVSRQGHQ D�GLQWUH�OD\HUHOH�GLQ�ILúLHUXO�GH�OXFUX�FXUHQW�úL�OD\HUHOH�XWLOL]DWH�GH
FRPSRQHQWHOH� DIODWH� vQ� ELEOLRWHFL�� HGLWkQG� F�VX D� /D\HU� /LEUDU\� 1DPH�� $VWIHO�� SURJUDPXO� HVWH
LQIRUPDW� vQ� FH� OD\HUH� V�� SODVH]H� SDGXULOH�� WH[WHOH� úL� REVWDFROHOH� DVRFLDWH� FRPSRQHQWHORU� GLQ
biblioteci. Atunci când tabela LayHUV�HVWH�DILúDW��VXQW�GLVSRQLELOH�FRPHQ]L�GLQ�PHQLXO�(GLW�VDX�GLQ
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meniul “pop-up” ce se deschide cu DM. (GLWDUHD�SDUDPHWULORU�GLQ�WDEHO��VH�IDFH�GLQ�IHUHDVWUD�(GLW
/D\HU�FDUH�VH�GHVFKLGH�VHOHFWkQG�XQ�OD\HU�úL�DSRL�'0→ Properties. Fereastra Edit Layer se poate
GHVFKLGH�úL�UHDOL]kQG�XQ�GXEOX�FOLFN�SH�OD\HUXO�FDUH�VH�GRUHúWH�D�IL�HGLWDW�
8]XDO�VLQJXUD�HGLWDUH�QHFHVDU��VH�UHIHU��OD�VWDELOLUHD�XQXL�OD\HU�FD�ILLQG�DFWLY�SHQWUX�UXWDUH�VDX�QX�
alegând tipul lui ca fiind Routing Layer sau Unused Routing.

)��63$�,(5,

3ULQ�VSD LHUL�VH�vQ HOHJ�GLVWDQ HOH�PLQLPH�OD�FDUH�WUDVHHOH�úL�SDVWLOHOH�VH�SRW�DSURSLD�vQ�layout-ul curent.
EOH�VH�DOHJ�vQ�FRQIRUPLWDWH�FX�WHKQRORJLD�GH�IDEULFD LH��8]XDO�VH�XWLOL]HD]�������mil ( 0,3-0,2 mm).

CS��6HW�ULOH�VSD LHULORU�VH�UHDOL]HD]��GLQ�PHQLXO�$66,*10(176��63$&,1*�$66,*10(176�
ÌQ�WDEORX�H[LVW�� WUHL�FRORDQH��Track to Track���VSD LHUH�WUDVHX�WUDVHX��Track to Pad���VSD LHUH�WUDVHX�
SDVWLO�� �pad), Pad to Pad� �� VSD LHUH�SDVWLO��SDVWLO���$ORF�ULOH� GLQ�63$&,1*�$66,*10(176� VXQW
XWLOL]DWH�GH�',0(16,21�&+(&.�SHQWUX�SXQHUHD�vQ�HYLGHQ ��D�HYHQWXDOHORU�YLRO�UL�DOH�GLVWDQ HORU�
$OWH�FRPHQ]L�FDUH�XWLOL]HD]��VSD LHULOH�VXQW�$872�5287(�SHQWUX�D�GXFH�WUDVHH�vQ�FRQIRUPLWDWH�FX
aceste DVLJQ�UL�úL�0$;,0,6(�&233(5�SHQWUX�D�FUHD�]RQH��LQXQGDWH���SOLQH��FX�FXSUX�SULQWUH�WUDVHH
sau înglobând anumite trasee.

OR:
$VLJQ�ULOH� VXQW� vQF�UFDWH� RGDW�� FX� PDFKHWD� WHKQRORJLF�� vQ� SURFHVXO� GH� FLWLUH� DO� ILúLHUXOXL� GH
WUDQVIHU�� ILLQG� SRVLELO�� PRGLILFDUHD� ORU� XOWHULRDU�� GLQ� WDEHOD� 5RXWH� 6SDFLQJ� FDUH� VH� GHVFKLGH
DS�VkQG� EXWRQXO� 6SUHDGVKHHW� DSRL� 6WUDWHJ\� úL� 5RXWH� 6SDFLQJ� VDX� GLQ� PHQLXO� 2SWLRQV� DOHJkQG
comanda Global Spacing. Editarea tabelei Route Spacing se poate face pe celule individuale, pe
JUXSXUL� GH� FHOXOH� VDX� SHQWUX� R� vQWUHDJ�� OLQLH� VDX� FRORDQ��� ,QWUDUHD� vQ� PRGXO� GH� HGLWDUH� VH� IDFH
VHOHFWkQG� FHOXOHOH� GRULWH� úL�'0→3URSHUWLHV�� 3HQWUX� HGLWDUHD�PDL� UDSLG�� D� XQHL� OLQLL� VDX� FRORDQH
FRPSOHWH� VH� IDFH�GXEOX� FOLFN�SH� FDSXO�GH� OLQLH� VDX�GH� FRORDQ���8Q� GXEOX� FOLFN� vQ� FkPSXO� /D\HU
1DPH�SHUPLWH�LQWURGXFHUHD�DFHOHLDúL�YDORUL�vQ�WRDWH�FHOXOHOH�

G) PASTILE

CS : 128 coduri de pastile (0-127); fiecare cod poate avea 8 forme distincte. (Vezi lucrare
laborator!)
Modificarea se face listând Pads by CODE sau Pads by LAYER. În Pads E\�/D\HU�SXWHP�RE LQH
LQIRUPD LL� GHVSUH� FRGXULOH� XWLOL]DWH� vQ� SURLHFW� FDUH� VXQW� PDUFDWH� FX� �[��� 3HQWUX� PRGLILFDUHD
SDUDPHWULORU�HVWH�PDL�XWLOL]DW��OLVWDUHD�Pads by Code. Pastilele compuse de tip dreptunghi, stadion
úL� JORQ � QHFHVLW�� FRPSOHWDUHD� SH� OkQJ�� FkPSXO� Diameter a unor câmpuri suplimentare ca
2ULHQWDWLRQ�� /�/(1� úL� 5�/(1�� GLPHQVLXQHD� PD[LP�� D� SDVWLOHL� ILLQG� Diam+L.LEN+R.LEN.
'LDPHWUXO�GH�J�XULUH�±�drill GLDPHWHU�VH�LQWURGXFH�GH�DVHPHQHD�vQ�FRORDQD�FRUHVSXQ]�WRDUH�

6H�XWLOL]HD]��layerul "*" pentru a modifica pastilele în toate layerele. Componentele SMD
DX�GH�UHJXO��SDVWLOH�SH�XQ�VLQJXU�OD\HU�úL�'ULOO�Diameter egal cu zero.

$WHQ LH��3RW�H[LVWD�PDL�PXOWH�SDVWLOH�FX�FRGXO�D�F�UXL�IRUP��VH�PRGLILF���ÌQ�DFHVW�caz,, pentru a nu
genera pastile QHGRULWH� HVWH� QHFHVDU��PRGLILFDUHD� �HGLWDUHD�� FDSVXOHL�� &RGXO� SDVWLOHL� QX� VH� SRDWH
modifica în blocul PCB.

OR.:. Comparativ cu programul &DGVWDU�SURJUDPXO�/D\RXW�XWLOL]HD]��QR LXQHD�GH�SDGVWDFN� �VWLY�
GH�SDGXUL�FDUH�HVWH�HFKLYDOHQWXO�XQXL�FRG�GH�SDVWLO���'LPHQVLXQHD�úL�IRUPHOH�SDVWLOHORU�SRW�IL
diferite pentru fiecare layer, GLDPHWUXO�J�XULL�ILLQG�LQWURGXV�vQWU�XQ�OD\HU�ILFWLY�QXPLW�'5,//
/$<(5��*�XULOH�GH�WUHFHUH��YLD��VXQW�DVLPLODWH�FX�DUWLFROH�GH�WLS�padstack. Programul Layout
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XWLOL]HD]��R�VHULH�GH�VWLYH�GH�SDGXUL�predefinite, cu codurile de la T1 la T7 cu formele din tabelul
XUP�WRU�úL�FX�FDUH�VXQW�UHDOL]DWH�PDMRULWDWHD�FRPSRQHQWHORU�GLQ�ELEOLRWHFLOH�SURJUDPXOXL�

Codul stivei de paduri Utilizare
T1 Paduri rotunde pentru circuite integrate
T2 3DGXUL S�WUDWH SHQWUX FLUFXLWH LQWHJUDWH

T3 Paduri rotunde pentru componente discrete
T4 3DGXUL S�WUDWH SHQWUX FRPSRQHQWH GLVFUHWH

T5 Paduri rotunde pentru conectoare
T6 3DGXUL S�WUDWH SHQWUX FRQHFWRDUH

T7 3DGXUL SHQWUX YLDV�XUL XWLOL]DWH vQ SO�FL 607

3HQWUX�D�PRGLILFD�IRUPD�SDVWLOHORU�WUHEXLH�DILúDW��WDEHOD�3DGVWDFNV��GLQ�PHQLXO�9LHZ
alegând 'DWDEDVH�6SUHDGVKHHWV�úL�DSRL�3DGVWDFNV��VDX�VH�VHOHFWHD]��EXWRQXO�6SUHDGVKHHW�GLQ�EDUD
FX�XQHOWH��XUPDW�GH�3DGVWDFNV��7DEHOD�3DGVWDFN�FRQ LQH�OLVWDWH�SH�OLQLL�GHQXPLULOH�VWLYHORU�GH�SDGXUL
XUPDWH�GH�R�OLVW��D�OD\HUHORU��0RGLILFDUHD�IRUPHL�SDVWLOHORU�VH�IDFH�DOHJkQG�XQ�OD\HU�úL
DM→3URSHUWLHV�FDUH�GHVFKLGH�IHUHDVWUD�(GLW�3DGVWDFN�/D\HU��'LQ�DFHDVW��IHUHDVWU��VH�DOHJH�IRUPD
SDGXOXL�FDUH�SRDWH�IL��FHUF��S�WUDW��RYDO��LQHODU��finger (oblong) sau “7KHUPDO�UHOLHI´��'DF��QX�VH
GRUHúWH�SUH]HQ D�SDVWLOHL�vQWU�XQ�DQXPLW�OD\HU�VH�DOHJH�³8QGHILQHG´��3HQWUX�OD\HUHOH�'5,//�úL
'5,//�'5$:,1*�QX�VH�DFFHSW��GHFkW�IRUPD�URWXQG��

'H�H[HPSOX��SHQWUX�R�SODF��GXEO��ID ��DUH�VHQV�V��H[LVWH�GHILQL LL�SHQWUX�SDVWLOH��LQFOXVLY
YLD��QXPDL�vQ�OD\HUHOH�723�úL�%27720��vQ�FHOHODOWH�OD\HUH�IRUPD�SXWkQG�IL�QHGHILQLW��

'H�DVHPHQHD��GLQ�IHUHDVWUD�(GLW�3DGVWDFN�/D\HU�VH�SRW�PRGLILFD�GLPHQVLXQLOH�³/� LPH´�úL
³ÌQ�O LPH´�D�SDVWLOHL�
'DF��VWLYHOH�GH�SDGXUL�H[LVWHQWH�QX�VXQW�FRQYHQDELOH�VH�SRDWH�WUHFH�OD�FUHDUHD�XQRUD�QRL��'LQ�WDEHOD
3DGVWDFNV�VH�VHOHFWHD]��R�VWLY��GH�SDGXUL�FX�FDUDFWHULVWLFL�DSURSULDWH�GH�FHD�SH�FDUH�GRULP�V��R
FUH�P��6H�DOHJH�'0→1HZ��/D�VIkUúLWXO�WDEHOHL�DSDUH�R�QRX��VWLY��GH�SDGXUL�FX�QXPHOH
LQFUHPHQWDW�ID ��GH�QXPHOH�VWLYHL�GLQ�FDUH�SURYLQH��1RXD�VWLY��GH�SDGXUL�VH�SRDWH�DSRL�HGLWD
FRUHVSXQ]�WRU�

+��2S LXQL�GH�DILúDUH���8WLOL]DUHD�FXORULORU

CS  Vezi lucrare laborator.

OR� �� ÌQ�PRG�LPSOLFLW�SURJUDPXO�/D\RXW�DORF��R�FXORDUH�SHQWUX�ILHFDUH�OD\HU��GH�H[��Default Top
are culoarea F\DQ��7RDWH�DUWLFROHOH�GLQ�OD\HU�DX�R�VLQJXU��FXORDUH��FXORDUH�FDUH�HVWH�DILúDW��GH�DOWIHO
úL�vQ�OLVWD�GH�WLS�³drop GRZQ´�D�OD\HUHORU�DIODW��VXE�EDUD�FX�XQHOWH��'DF��GRULP�V��LQGLYLGXDOL]�P
vQWU�XQ�OD\HU�DQXPLWH�DUWLFROH�SULQWU�R�DOW��FXORDUH�DWXQFL�DUWLFROHOH�WUHEXLH�V��DSDU��OLVWDWH�FD�DWDUH
în tabela Color.
0RGLILFDUHD�FXORULORU�VH�IDFH�GLQ�WDEHOD�&RORU�FDUH�VH�DFFHVHD]��ILH�SULQ�EXWRQXO�GLQ�EDUD�FX�XQHOWH�
fie din meniul Options se alege Colors.
0RG�GH�OXFUX��6H�VHOHFWHD]��XQ�DUWLFRO�vQ�WDEHOD�&RORU��'0→�PHQLX�GLQ�FDUH�VH�DOHJH�R�QRX�
culoare.
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)HUHDVWUD�&RORU�vQ�FDUH�VXQW�DILúDWH�FXORULOH�úL�PHQLXO�³SRS�XS´�FH�DSDUH�SULQ�'0�

6H�SRDWH�VFKLPED�UDSLG�VWDUHD�GH�DILúDUH�D�DQXPLWRU�OD\HUH�DS�VkQG�FRUHVSXQ]�WRU�vQ�]RQD
9LVLEOH�!,QYLVLEOH��%DQGD�FRORUDW��DVRFLDW��XQXL�OD\HU�GHYLQH�XQ�GUHSWXQJKL�FX�OLQLL�GH�KDúXU�
DYkQG�FXORDUHD�DVRFLDW��layer-ului, atunci când respectivul layer este setat ca invizibil. Mai rapid,
VH�SRDWH�EDVFXOD�vQWUH�VWDUHD�GH�DILúDUH�D�XQXL�DUWLFRO�DS�VkQG�WDVWD�PLQXV��OLQLX ���³�³�

Comenzile 1HZ�úL�'HOHWH�GLQ�PHQLX�VH�UHIHU�� OD�DG�XJDUHD�� UHVSHFWLY�úWHUJHUHD�GLQ�WDEHOD
Colors a articolelor. Mai rapid pentru accesul la aceste comenzi se poate tasta INS sau DEL. La
selectarea New apare fereastra Add Color Rule� GLQ� FDUH� VH� SRW� DG�XJD� QRL� DUWLFROH� vQ� WDEHO��
$UWLFROHOH�VXQW�DVRFLDWH�FX�DQXPLWH�OD\HUH��VHOHFWkQG�GLQ�F�VX D�/D\HU��OD\HUXO�DVRFLDW�FX�DUWLFROXO
UHVSHFWLY��'H�H[HPSOX��SXWHP�GRUL�FXORUL�GLIHULWH�SH�OD\HUHOH�723�úL�%27720�SHQWUX�FRQWXUXULOH
componentelor (Place RXWOLQH���$WXQFL��vQ�WDEHOD�&RORU�WUHEXLH�V��DG�XJ�P�GRX��OLQLL�FX�DUWLFROHOH
(Color Rule) :Place RXWOLQH�vQ�OD\HUXO�723�úL�3ODFH�Outline în layerul BOTTOM, urmând a le aloca
FXORUL�GLIHULWH��/D\HUXO�³�³�VHPQLILF��F��DUWLFROXO�UHVSHFWLY�DUH�DFHHDúL�FXORDUH�SHVWH�WRW�vQ�SURLHFW�

Câteva din articolele listate în fereastra Add Color Rule sunt prezentate mai jos.

'HIDXOW ± VHOHF LH LPSOLFLW�� VH XWLOL]HD]� SHQWUX D DG�XJD XQ QRX OD\HU vQ OLVWD &RORU�

Anti-copper – arie în interiorul unei zone de cupru unde nu poate fi plasat cupru (decupaj).
%DFNJURXQG ± FXORDUHD GH IRQG D DULHL GH OXFUX� LPSOLFLW HVWH QHDJU��

Board RXWOLQH ± FRQWXUXO SO�FLL GH FLUFXLW LPSULPDW

Comp Value – valoarea componentei.
Comp detail – articol “obstacle” de tip Detail utilizat la realizarea componentei, de obicei contururi pentru
LQVFULS LRQDUH�

Copper area – arie de cupru
Copper SRXU ± DULH GH FXSUX RE LQXW� vQ XUPD RSHUD LHL GH XPSOHUH FX FXSUX

DRC (UURUV ± HURUL GH VSD LHUH

Datum - origine
Detail - articol “obstacle” de tip Detail utilizat în aria de lucru,
Footprint name – numele capsulei, de ex TO3,
Free text – text informativ
Grid dot – punctele luminoase ale grilei
+LJKOLJKW ± FXORDUHD vQ FDUH VH DILúHD]� DUWLFROHOH VHOHFWDWH� LQL LDO FXORDUHD HVWH DOE�

Matrix – matrice de plasare
Nets/Conns – arbori de conexiune, conexiuni
Package name – numele partului din Capture
Padstack – stiva de paduri
Pin name – numele pinului
Place outline – conturul de plasare al componentei
Ref des – UHIHUHQFH GHVLJQDWRU DGLF� QXPHOH FRPSRQHQWHL 5�� ,&��$� &� HWF�
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Route NHHSRXW ± DULH vQ FDUH V� QX H[LVWH UXWH

Rt-via kepout-
9LD ± J�XUL GH WUHFHUH

5HDPLQWLP�F��XQ�DUWLFRO�FDUH�QX�D�IRVW�DG�XJDW�VXSOLPHQWDU�vQ�OLVWD�&RORU��GH�H[HPSOX
rutele, primesc culoarea layerului respectiv.

3.3 Crearea de capsule

CS Capsulele în programul CADSTAR sunt stocate în biblioteca PCB.LIB. Crearea unor capsule
QRL�VH�IDFH�GH�UHJXO��vQ�subblocul CREATE COMPONENT care permite citirea/ scrierea din/ în
3&%�/,%��*HVWLRQDUHD�ELEOLRWHFLL�HVWH�UHDOL]DW��GH�VXEEORFXO�/,%5$5<�0$1$*(5��UHOD LLOH
GLQWUH�GLYHUVHOH�EORFXUL�SUH]HQWDW��vQ�VFKHPD�GH�PDL�MRV�ILLQG�LGHQWLF��úL�vQ�EORFXO�6&0�

SUBBLOCUL
CREATE COMPONENT

TASTATURA

EDITOR DE
TEXTE

SUBBLOCUL
LIBRARY MANAGER

PCB.LIB
(BIBLIOTECA DE CAPSULE)

 Citire
de

capsule
direct

din
PCB.LIB

 Salvare
de

capsule
direct în
PCB.LIB

 Salvare
de capsule
sub form�

de fiúLHU
grafic

(.CDO)

 Citire de
capsule
sub form�
de fiúLHU
grafic
(.CDO)

 FiúLHU
ASCII

 Ad�XJDUH GH

capsule sub form�
de fiúLHU grafic

 Ad�XJDUH GH

capsule sub form�
de fiúLHU GH GDWH

Gestionarea bibliotecii de capsule (PCB.LIB).

ÌQ�3&%�/,%�FDSVXOHOH�VXQW�GHVHPQDWH�SULQ�QXPHUH�vQWUH���úL��������6H�SRDWH�FUHD�R�FDSVXO��GH�OD
]HUR�VDX�VH�SRDWH�HGLWD�XQD�H[LVWHQW��
Etape de creare a unei capsule:
����(GLWDUH�JUDILF�→����6DOYDUH�vQ�ELEOLRWHF��VDX�SH�GLVF�→(3) Realizare DVLJQ�UL�vQ�3&%

���(GLWDUHD�JUDILF����GHVHQDUH�FDSVXO�
2�FDSVXO��SRDWH�FRQ LQH�&RQWXU��Outline), Pastile (3DGV���7H[WH��&XSUX�DWDúDW��&203�&233(5��
$FHVWH�DUWLFROH�VH�DGDXJ��XWLOL]kQG�FRPHQ]LOH�FRUHVSXQ]�WRDUH�GLQ�PHQLXO�$''��$''�287/,1(�
ADD PAD, ADD COMP TEXT , ADD COMP COPPER.

• $''�287/,1(�DGDXJ��FRQWXUXO�FRPSRQHQWHL��DUWLFRO�GH�WLS�ILU��6H�SRW�XWLOL]D�FRPHQ]LOH�³:´
SHQWUX�PRGLILFDUHD�FRGXOXL�GH� O� LPH�úL� � ³$´�SHQWUX�D�GHVHQD� VXE�DQXPLWH�XQJKLXUL�� ÌQ� ORFXO
XQGH�HVWH�SULPXO�SXQFW�GH�GHVHQDUH�DSDU�RULJLQLOH�FRPSRQHQWHL�úL�GH�QXPH�VXE�IRUPD�OLWHUHORU
³&´�úL�³1´�FDUH�VH�SRW�PXWD�GDF��HVWH�QHFHVDU�

• $''�3$'�DGDXJ��SDVWLOH�QXPHURWDWH�vQ�RUGLQH�FUHVF�WRDUH��&X�FRPDQGD�³3´�VH�PRGLILF�
FRGXO�SDVWLOHORU�DOHJkQG�R�YDORDUH�vQWUH���úL������6H�YRU�DOHJH�QXPDL�FRGXULOH�SHQWUX�SDVWLOH�
FKLDU�GDF��IRUPD�QX�HVWH�FHD�GRULW���3HQWUX�DFHDVWD�HVWH�XWLO��H[DPLQDUHD�WDEHOHL
ASSIGNMENTS, tabloul PADS E\�/$<(5��)RUPD�ILQDO��VH�YD�VWDELOL�OD�XWLOL]DUHD�FDSVXOHL�vQ
blocul PCB.
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IMPORTANT! �±�1X�VH�YRU�IDFH�PRGLILF�UL�vQ�WDEORXO�$66,*10(176�GLQ�EORFXO�&5($7(
COMPONENT.
��'RX��SDVWLOH�FDUH�GLIHU��SULQWU�XQ�SDUDPHWUX��GH�H[HPSOX�IRUP���RULHQWDUH��GLDPHWUX�GH�J�XULUH�
WUHEXLH�V��SULPHDVF��GLQ�VWDUW�FRGXUL�GLIHULWH�

'DF��D�IRVW�SR]L LRQDW�XQ�SDG�vQWU�R�SR]L LH�JUHúLW��DFHVWD�SRDWH�IL�PXWDW��6H�SRW�GH�DVHPHQHD
SHUPXWD�QXPHUHOH�D�GRX��SDGXUL�FX�6:$3�3$'�180%(56�
• $''�&203�7(;7�DGDXJ��WH[WH�FDUH�YRU�DS�UHD�DO�WXUL�GH�FRPSRQHQW���GH�H[HPSOX�PDUFDUHD

WHUPLQDOHORU�OD�XQ�WUDQ]LVWRU��SLQXO���OD�FRQHFWRDUH��HWF��6XQW�YDODELOH�FRQVLGHUD LLOH�GH�OD�OXFUX
FX�WH[WH��LQFOXVLY�WUHEXLH�DFRUGDW��DWHQ LH�OD\HUXOXL�vQ�FDUH�VH�SR]L LRQHD]��DFHVWH�WH[WH�
oglindire, etc.

• $''�&203�&233(5�DGDXJ��]RQH�GH�FXSUX�DVRFLDWH�FRPSRQHQWHORU��=RQHOH�GH�FXSUX�SRW
avea rol de radiator termic sau permit crearea unor pastile cu alte forme decât cele 8
disponibile.

(2) Salvarea componentei se face alegând STORE COMPONENT. Confirmarea cu F10 duce la
VDOYDUH�vQ�ELEOLRWHF��LDU�DQXODUHD�FX�)��GXFH�OD�VDOYDUHD�SH�GLVF�VXE�IRUPD�XQXL�ILúLHU��&'2�
����'DF��FRPSRQHQWD�HVWH�SUH]HQW��vQ�EORFXO�3&%�VH�SRW�IDFH�DVLJQ�ULOH�FDUH�V��GHD�IRUPD�GRULW��D
SDVWLOHORU�VDX�GLPHQVLXQLOH�GRULWH�DOH�WH[WHORU�úL�OLQLLORU�
3HQWUX�SDVWLOH�VH�XWLOL]HD]��GHQXPLULOH�GLQ�WDEHOXO�XUP�WRU�

Coduri de IRUP�

Cod de IRUP� �cifra/litera) )RUP� Denumire în limba româna
0/F FINGER stadion, deget
1/C CIRCLE cerc, disc
2/S SQUARE S�WUDW

3/A ANNULUS inel, coroana FLUFXODU�
4/D DIAMOND romb
5/O OCTAGON octogon
6/R RECTANGLE dreptunghi
7/B BULLET JORQ 

OR : Capsulele (Footprints în Orcad) se compun din:
• pastile sau paduri grupate în stive de paduri – padstacks.
• contururi (neelectrice ) cum ar fi conturul de plasare a componentei (Place Outline) conturul de

SH�PDVFD�GH�LQVFULS LRQDUH��HWF�
• WH[WH��QXPHOH�FRPSRQHQWHL�úL�YDORDUHD�DFHVWHLD
$FHVWH�HOHPHQWH�SRW�IL�XUP�ULWH�vQ�ILJXUD�XUP�WRDUH�

Num�UXO SDGXOXL

Originea de inser LH

Conturul de
plasare

Numele capsulei

Form� GH cupru (obstacol) cu
rol de radiator ataúDW� pinului
2

Originea componentei

Câmp care va primi
numele componentei în
layerul ASSEMBLY

Câmp care va primi
valoarea componentei în
layerul ASSEMBLY

Câmp care va primi
numele componentei în
layerul SSTOP

Conturul componentei pe
layerul SSTOP

Elementele unei capsule în Orcad Layout
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Conturul de plasare (Place 2XWOLQH�� GHILQHúWH� DULD� UH]HUYDW�� SHQWUX� SODVDUHD� XQHL
FRPSRQHQWH�� FRQWXU� XWLOL]DW� OD� PHQ LQHUHD� VSD LHULORU� vQWUH� FRPSRQHQWH�� 'H� RELFHL� DUH� IRUP�
GUHSWXQJKLXODU���/D�FRPSRQHQWH�60'�SRDWH�IL�SODVDW�vQ�OD\HUXO�723�VDX�vQ�%27720�LDU�SHQWUX
componente THT (Through Hole 7HFKQRORJ\��VH�XWLOL]HD]��*OREDO�/D\HU�

&UHDUHD�XQHL�FDSVXOH�vQ�25&$'�SUHVXSXQH�VHOHF LD�RS LXQLL�/LEUDU\�0DQDJHU��GLQ�PHQLXO
)LOH� VDX� VHOHFWkQG� EXWRQXO� FRUHVSXQ]�WRU� vQ� EDUD� FX� XQHOWH�� 6H� SRUQHúWH� DVWIHO� EORFXO� /LEUDU\
PDQDJHU�úL�HGLWRUXO�JUDILF�GH�FDSVXOH�DVRFLDW�QXPLW�Footprint editor. În fereastra Footprints a lui
/LEUDU\�0DQDJHU� DSDU� OLVWDWH� FRPSRQHQWHOH� DIODWH� vQ� ELEOLRWHFD� FDUH� D� IRVW� VHOHFWDW�� vQ� IHUHDVWUD
/LEUDULHV��3HQWUX�D�FUHD�R�FDSVXO��QRX��VH�VHOHFWHD]��EXWRQXO�Create New Footprint. În fereastra
GHVFKLV��VH�LQWURGXFH�QXPHOH�QRLL�FDSVXOH��6H�DOHJH�WRWRGDW��VLVWHPXO�GH�XQLW� L�GRULW��HQJOH]�VDX
PHWULF��6H�FRQILUP��FX�2.��2ULJLQHD�FRPSRQHQWHL��XQ�SDG�úL�R�VHULH�GH�WH[WH�LPSOLFLWH�VXQW�DILúDWH
vQ� IHUHDVWUD� HGLWRUXOXL� JUDILF�� 3DGXO� �VWLYD� GH� SDGXUL�� FX� QXP�UXO� �� HVWH� SODVDW� vQ� SXQFWXO� GH
FRRUGRQDWH� �������6XSUDSXVH�FX�SDGXO�QU�� �� VH� DIO�� RULJLQHD� FRPSRQHQWHL� ±�GDWXP�úL� RULJLQHD�GH
LQVHU LH� ±� insertion RULJLQ�� 2ULJLQHD� GH� LQHU LH� HVWH� XWLOL]DW�� GDF�� SODFD� GH� FLUFXLW� HVWH� SUHJ�WLW�
SHQWUX� R� HFKLSDUH� DXWRPDW�� FX� FRPSRQHQWH�� 'HSODVDUHD� RULJLQLL� VH� IDFH� FX
Tool→Dimension→Move Datum. Se face click în punctul de plasare a originii. Se poate alege
apoi DM→Move Insertion Origin sau Center Insertion Origin.

Ecranul editorului grafic din Library Manager

Se poate trece acum la plasarea padurilor în conturul de plasare. Padurile pot fi numerice,
DOIDQXPHULFH�úL�VH�SRW�SODVD�vQ�RULFH�RUGLQH��VSUH�GHRVHELUH�GH�DOWH�SURJUDPH�XQGH�SLQLL�WUHEXLH�V�
ILH�DG�XJD L�vQ�RUGLQH��1XPHUHOH��VDX�QXPHOH��SLQLORU�XWLOL]DWH�OD�VLPEROXUL�WUHEXLH�V��FRUHVSXQG�
FX� FHOH� DOH� SDVWLOHORU� �SDGXULORU�� GHRDUHFH� FRUHVSRQGHQ D� FRQH[LXQLORU� DWDúDWH� VH� IDFH� SH� ED]D
DFHVWHL�LGHQWLW� L��ÌQ�PRG�LPSOLFLW�SURJUDPXO�/D\RXW�QXPHURWHD]��SDGXULOH�vQFHSkQG�GH�OD����3HQWUX
SR]L LRQDUHD�SDGXULORU�VH�vQFHSH�SULQ�GHSODVDUHD�SDGXOXL�FX�QXP�UXO����6H�DSDV��EXWRQXO�3,1�GLQ
bara cu unelte. 6H�IDFH�FOLFN�vQ�FHQWUXO�SDGXOXL����SDG�SODVDW�LPSOLFLW��FDUH�GHYLQH�DVWIHO�VHOHFWDW�úL
VH� SRDWH� GHSODVD� vQ� SR]L LD� GRULW�� Coordonatele cursorului pot fi observate în zona de jos a
ecranului (“status bar”). 8UPHD]�� DG�XJDUHD� GH� DOWH� SDGXUL� QHFHVDUH� UHDOL]�ULL� FDSVXOHL��Pentru
DFHDVWD� VH� DSDV�� EXWRQXO�3,1�GLQ�EDUD� FX� XQHOWH��&X�PRXVH�XO� vQ� DULD� HGLWRUXOXL� JUDILF� VH� DSDV�
WDVWD�,16(57�FDUH�DGXFH�XQ�QRX�SDG�DWDúDW�FXUVRUXOXL��1RXO�SDG��FX�QXP�UXO����VH�SR]L LRQHD]��vQ
SXQFWXO� GH� FRRUGRQDWH� GRULWH� SULQ� DS�VDUHD� EXWRQXOXL� VWkQJD�� 3HQWUX� SODVDUHD� FHORUODOWH� SDGXUL
�SLQL��VH�DSDV��vQ�FRQWLQXDUH�WDVWD�,16(57��SLQLL�XUP�WRUL�ILLQG�SODVD L�LQL LDO�vQ�OLQLH��OD�R�GLVWDQ �
HJDO��FX�FHD�GLQWUH�SLQXO���úL�SLQXO����6H�SRDWH�DORFD�DFHHDúL�VWLY��GH�SDGXUL�OD�WR L�SLQLL�FDSVXOHL��FD
în cazul unei capsule de rezistor, sau se pot aloca diferite stive de paduri utilizând dialogul Edit
Pad ce se deschide prin DM→Properties.
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Fereastra Edit Pad

ÌQ�]RQD�3DGVWDFN�1DPH�VH�DOHJH�QXPHOH�GRULW�GLQ�OLVW���$O�WXUL�GH�FHOH���padstack-uri T1-T7 se mai
J�VHVF� OLVWDWH� FHOH� GLVSRQLELOH� vQ� ELEOLRWHFD� VSHFLDO�� Padstack.LLB. Aceste pastile au nume
sugestive, de ex 40R20 este un pad rotund (R) cu diametrul de 40 PLOV� úL� JDXUD� GH� ���mils iar
50S26 este un SDGVWDFN�FX�IRUP��S�WUDW���6��FX�GLDPHWUXO�GH����PLOV�úL�JDXUD�GH����mils.
Toate stivele de paduri alocate unei capsule pot fi observate în tabela )RRWSULQWV��LDU�VHW�ULOH
DVRFLDWH��SH�OD\HUH�SHQWUX�ILHFDUH�VWLY��vQ�WDEHOD�3DGVWDFNV�

8UP�WRDUHD�RSHUD LH�HVWH�DG�XJDUHD�FRQWXUXOXL�GH�SODVDUH.(Place RXWOLQH���6H�VHOHFWHD]�
EXWRQXO�2EVWDFOH�GLQ�EDUD�FX�XQHOWH��6H�SRDWH�DOHJH�DFXP��VDX�XOWHULRU�OD\HUXO�vQ�FDUH�VH�GRUHúWH�V�
VH�GHVHQH]H� FRQWXUXO� UHVSHFWLY��&RQWXUXO� UHDOL]DW� VH� HGLWHD]�� SULQ� GXEOX� FOLFN�� SHQWUX� D� GHVFKLGH
PHQLXO�(GLW�2EVWDFOH��ÌQ�F�VX D�2EVWDFOH�type se alege Place 2XWOLQH��ÌQ�PRG�VLPLODU�VH�SRW�DG�XJD
úL�DOWH�DUWLFROH�WLS�³obstacle” cum ar fi 'HWDLO�úL�Copper.
Obstacolul tip 'HWDLO� VH� XWLOL]HD]�� SHQWUX� FRQWXUXUL� FH� YRU� DS�UHD� SH� PDVFD� GH� LQVFULS LRQDUH
�6LONVFUHHQ��VDX�FRQWXUXUL�FH�YRU�DS�UHD�vQ�GHVHQHOH�GH�SODQWDUH��GH�DVDPEODUH�
Obstacolul tip &RSSHU�VH�XWLOL]HD]��SHQWUX�D�GHILQL�DULL�GH�FXSUX�DWDúDWH�FRPSRQHQWHL��(VWH�SRVLELO
V��DWDú�P�R�]RQ��GH�FXSUX�XQXL�SLQ��$WXQFL�]RQD�GH�FXSUX�GHYLQH�SDUWH� LQWHJUDQW��D�SLQXOXL�úL�D
arborelui de conexiune respectiv.

$G�XJDUHD�GH�WH[WH�DVRFLDWH�FDSVXOHL

$G�XJDUH�GH�WH[WH�VH�IDFH�VHOHFWkQG�EXWRQXO��7RRO��7H[W�úL�'0→New. Se deschide fereastra Text
(GLW�vQ�FDUH�VH�VFULH�WH[WXO�GRULW�úL�VH�DOHJH�GLPHQVLXQH�VD��'H�RELFHL�VH�DGDXJ��WH[WH�OLEHUH�³IUHH´�
$OWH�WLSXUL�GH�WH[WH�vQ�IHUHDVWUD�HGLWRUXOXL�JUDILF�GH�FDSVXOH�DSDU�FD�ORFD LL��FkPSXUL���/RFD LLOH�VXQW
precedate de caracterul &, de exemplu  &Comp pentru numele componentei (Reference
Designator) sau &Value pentru valoarea componentei sau &Pack  pentru
denumirea package-ului, sau partului de origine al componentei (din SCM). La
ie•irea din Library Manager •i utilizarea componentei pe placa de circuit în
blocul Layout propriu-zis loca•iile sunt completate cu textele corespunz•toare
propriet••ilor respectivei componente.

3.4 Plasarea componentelor

CS Vezi lucrare laborator 5!
3ODVDUH��PDQXDO���SLFN�	�SODFH���VHPLDXWRPDW���SLFN�	�SODFH�PXOWLSOX���DXWRPDW���vQ�PDWULFH�
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OR: Programul Layout permite plasarea
• PDQXDO�
• LQWHUDFWLY�

• DXWRPDW�

3ODVDUHD�PDQXDO��FRQVW��GLQ�SR]L LRQDUHD�GXS��GRULQ ��D�FRPSRQHQWHORU�vQ�DULD�GHILQLW��GH�FRQWXUXO
SO�FLL� GH� FLUFXLW� LPSULPDW� vQ� SR]L LL� FDUH� UHVSHFW�� FULWHULLOH� GRULWH�� 3ODVDUHD� LQWHUDFWLY�� FRPELQ�

WHKQLFLOH�GH�OD�SODVDUHD�PDQXDO��FX�DQXPL L�DOJRULWPL�DXWRPD L�FDUH�LQWHUYLQ�DVXSUD�FRPSRQHQWHORU
FX�VFRSXO�GH�D�P�UL�YLWH]D�GH�SODVDUH��S�VWUkQG�vQV��FRQWUROXO�DVXSUD�SR]L LRQ�ULL�FRPSRQHQWHORU�
/D� SODVDUHD� DXWRPDW�� FRPSRQHQWHOH� VXQW� SODVDWH� GH� DOJRULWPLL� SURJUDPXOXL� /D\RXW� GXS�� QLúWH
criterii stabilite anterior.

3ODVDUHD�PDQXDO��D�FRPSRQHQWHORU

Componentele sunt plasate cu originea lor (datum) în punctele grilei de plasare. De obicei, la
capsulele oferite de 2UFDG��RULJLQHD�HVWH�SODVDW��vQ�FHQWUXO�SDGXOXL�QXP�UXO���
3ODVDUHD�PDQXDO��D�FRPSRQHQWHORU�VH�SRDWH�IDFH�SODVkQG�FRPSRQHQWHOH�vQ�PRG�LQGLYLGXDO�VDX�PDL
PXOWH�RGDW��SH�JUXSXUL�

Plasarea componentelor în mod individual

Se alege butonul Component din bara cu unelte urmat de DM →Queue For SODFHPHQW� ±� DGLF�
JHQHUDUHD� XQHL� FR]L� GH� DúWHSWDUH� SHQWUX� SODVDUH�� 3H� HFUDQ� DSDUH� IHUHDVWUD� ³&RPSRQHQW� 6HOHFWLRQ
&ULWHULD´�� YH]L� ILJXUD� GH� PDL� MRV�� GLQ� FDUH� VH� SUHFL]HD]�� FULWHULLOH� GH� VHOHF LH� D� FRPSRQHQWHORU
pentru a forma coada de plasare. Se pot completa la un moment dat mai multe câmpuri, fiecare
DYkQG� XQ� URO� GH� UHVWULF LRQDUH� D� VHOHF LHL�� VDX� DOWIHO� VSXV� FRPSRQHQWHOH� VHOHFWDWH� WUHEXLH� V�
vQGHSOLQHDVF�� VLPXOWDQ� FULWHULLOH� GH� VHOHF LH�� 6H� SRDWH� VHOHFWD� LQGLYLGXDO� R� VLQJXU�� FRPSRQHQW�
WDVWkQG� QXPHOH� V�X� VDX� VH� SRW� VHOHFWD� PDL� PXOWH� FRPSRQHQWH� XWLOL]kQG� FDUDFWHUHOH� ³wildcard”
DVWHULVF�³
´�úL�VHPQXO�vQWUHE�ULL�³"´�

)HUHDVWUD�GH�VHOHF LH�&RPSRQHQW�6HOHFWLRQ�Criteria

'H�H[HPSOX��GDF��VH�FRPSOHWHD]���vQ�RUGLQH�FkPSXULOH�GH�PDL�VXV�FX��,&
��',3
������������HIHFWXO
este de introducere în coada de plasare a circuitelor integrate cu prefixul IC care au capsule de tip
',3�FX�XQ�QXP�U�GH�SLQL�FXSULQúL�vQWUH����úL����úL�FDUH�DSDU LQ�JUXSXOXL�FX�QXP�UXO���
'XS�� FH� V�D� UHDOL]DW� LQWURGXFHUHD� FULWHULLORU� GH� VHOHF LH� VH� FRQILUP�� FX� 2.� úL� VH� vQFKLGH� DVWIHO
IHUHDVWUD��3H�HFUDQ�QX�VH�REVHUY��QLFL�R�PRGLILFDUH�
Din meniul Edit sau din meniul “pop-up” se alege Select 1H[W��6H�SRDWH�DS�VD�GLUHFW�WDVWD�³1´�
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'DF�� V�D� VHOHFWDW� R� VLQJXU�� FRPSRQHQW��� GH� H[��5�� vQ� FkPSXO�Ref Des, atunci componenta este
DGXV�� OD�QLYHOXO�FXUVRUXOXL�úL�VH�SRDWH�GHSODVD�OD� ORFXO�GH�SODVDUH��XQGH�VH�SODVHD]��HIHFWXkQG�XQ
FOLFN��'DF��D�IRVW�VHOHFWDW�XQ�JUXS�GH�FRPSRQHQWH��GH�H[��vQ�FkPSXO�Ref Des s-a tastat R* pentru a
SODVD� WRDWH� UH]LVWRDUHOH�� FRPSRQHQWD� FX� FHO� PDL� PDUH� QXP�U� GH� FRQH[LXQL� FDUH� vQGHSOLQHúWH
FULWHULXO� GH� VHOHF LH� DSDUH� OD� QLYHOXO� FXUVRUXOXL� úL� VH� SRDWH� GHSODVD� OD� ORFXO� GH� SODVDUH�� XQGH� VH
SODVHD]��HIHFWXkQG�XQ�FOLFN��6H�FRQWLQX��SODVDUHD�FX��6HOHFW�1H[W��SkQ��FkQG�WRDWH�FRPSRQHQWHOH
selectate au fost plasate.

OBS. Fereastra Component Selection &ULWHULD�DSDUH�úL�GDF��VH�VHOHFWHD]��'0→Select $Q\��vQV�
PRGXO�GH�DF LXQH�DO�FRPHQ]LORU�Queue for 3ODFHPHQW�úL�6HOHFW�Any este diferit. Select Any permite
VHOHF LD�FRPSRQHQWHORU�VDX�JUXSXULORU�SUHFL]DWH�úL�DWDúDUHD�WXWXURU�FRPSRQHQWHORU�VHOHFWDWH�OD
nivelul cursorului pentru a fi plasate. Comanda Queue For 3ODFHPHQW�FUHHD]��R�OLVW���FRDG���GH
FRPSRQHQWH�FDUH�DúWHDSW��V��ILH�SODVDWH��GLQ�FDUH�VH�DOHJH�FRPSRQHQWD�XUP�WRDUH�FX�RS LXQHD
Select Next.

&RPSRQHQWHOH�FX�SR]L LL�GH�SODVDUH�VSHFLDOH�WUHEXLH�V��ILH�LPRELOL]DWH�XWLOL]kQG�FRPHQ]LOH�)L[�VDX
/RFN��vQ�FD]�FRQWUDU�H[LVWkQG�SRVLELOLWDWHD�V��ILH�GHSODVDWH�OD�SODVDUHD�DOWRU�FRPSRQHQWH�

3ODVDUHD�VLPXOWDQ��D�PDL�PXOWRU�FRPSRQHQWH��JUXSXULORU�GH�FRPSRQHQWH��

3URJUDPXO�/D\RXW�SHUPLWH�SODVDUHD�PDL�PXOWRU� FRPSRQHQWH� VHOHFWDWH� VLPXOWDQ��$FHDVW�� RSHUD LH
SHUPLWH�GHSODVDUHD�UDSLG��D�FRPSRQHQWHORU�vQ�]RQD�SO�FLL�GH�FLUFXLW�LPSULPDW�GDU�DUH�GH]DYDQWDMXO
F��WRDWH�FRPSRQHQWHOH�DSDU�VXSUDSXVH�vQWU�XQ�³cluster”.
3HQWUX�SODVDUHD�PDL�PXOWRU�FRPSRQHQWH�VLPXOWDQ�VH�DOHJH�EXWRQXO�&RPSRQHQW�GLQ�EDUD�FX�XQHOWH�úL
apoi Select Any din meniul “pop-up”. Pe ecran apare fereastra “Component Selection Criteria”
'XS��HGLWDUH�úL�FRQILUPDUH�FX�2.��WRDWH�FRPSRQHQWHOH�FDUH�vQGHSOLQHVF�FRQGL LLOH�DSDU�VXSUDSXVH
OD�QLYHOXO�FXUVRUXOXL��3ODVDUHD�JUXSXOXL�DUH�ORF�SULQ�HIHFWXDUHD�XQXL�FOLFN��FRPSRQHQWHOH�U�PkQkQG
suprapuse.

OBS.  Comanda Select $Q\� DGXFH� FRPSRQHQWHOH� OD� QLYHOXO� FXUVRUXOXL�� QXPDL� GDF�� WRDWH
FRPSRQHQWHOH�FDUH�vQGHSOLQHVF�FRQGL LLOH�GH�VHOHF LH�QX�VXQW�SODVDWH��DGLF��VXQW�vQ�DIDUD�FRQWXUXOXL
SO�FLL��ÌQ�FD]�FRQWUDU��DGLF��FHO�SX LQ�R�FRPSRQHQW��HVWH�SODVDW���FRPDQGD�DF LRQHD]��HIHFWLY�FD�R
FRPDQG�� GH� VHOHF LH� D� FRPSRQHQWHORU�� I�U�� D� OH� GHSODVD�� &RPSRQHQWHOH� vúL� PRGLILF�� FXORDUHD
LQGLFkQG� IDSWXO� F�� VXQW� VHOHFWDWH��$FHODúL� HIHFW� GH� VHOHF LH� VH� SRDWH� RE LQH� SULQ�CTRL+click sau
6+,)7�FOLFN�VDX�GHVHQkQG�XQ�FDGUX�GH�VHOHF LH�vQ�MXUXO�FRPSRQHQWHORU���³frame”).

3URJUDPXO� SHUPLWH� GHSODVDUHD� VLPXOWDQ�� D� FRPSRQHQWHORU� VHOHFWDWH�� S�VWUkQG� GLVWDQ HOH� UHODWLYH
GLQWUH� HOH�� vQ� PRG� VLPLODU� RSHUD LLORU� FX� JUXSXUL� GLQ� &DSWXUH�� &RPSRQHQWHOH� VH� SRW� GHSODVD� vQ
SR]L LD�GRULW�� LQkQG�EXWRQXO�PRXVH�XOXL�DS�VDW��³GUDJ´���FX�WDVWHOH�V�JH L�VDX�FX�PRXVH�XO�GXS��FH
s-a ales DM →Move On/Off.

3ODVDUHD�DXWRPDW��D�FRPSRQHQWHORU

&RPHQ]LOH�XWLOL]DWH�SHQWUX�D�UHDOL]D�SODVDUHD�DXWRPDW��VH�UHJ�VHVF�vQ�PHQLXO�$XWR→ Place:
Place Board, Place Component, Place Array, Place Matrix

Place %RDUG� UHDOL]HD]�� SODVDUHD� WXWXURU� FRPSRQHQWHORU� FDUH� QX� VXQW� IL[DWH� SH� vQWUHDJD� SODF��
XWLOL]kQG� R� VHULH� GH� �� WUHFHUL� VXFFHVLYH�� 3ODFH� &RPSRQHQW� SODVHD]�� DXWRPDW� FRPSRQHQWHOH
selectate. Place $UUD\��HVWH�R�FRPDQG��XWLOL]DW��SHQWUX�D�SODVD�FRPSRQHQWHOH�VHOHFWDWH�vQWU�R�IRUP�
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FLUFXODU��� 3ODFH�0DWUL[� UHDOL]HD]�� SODVDUHD� FRPSRQHQWHORU� VHOHFWDWH� vQ� QRGXULOH� XQHL� PDWULFH� GH
plasare.

Plasarea componentelor utilizând matricea de plasare.

3ODVDUHD�FRPSRQHQWHORU�XWLOL]kQG�PDWULFHD�GH�SODVDUH�FRQVW��vQ�SR]L LRQDUHD�FRPSRQHQWHORU
VHOHFWDWH� vQ� QRGXULOH� XQHL� JULOH� UHFWDQJXODUH� QXPLW�� PDWULFH� GH� SODVDUH�� 3ODVDUHD� FX� DMXWRUXO
PDWULFHL�GH�SODVDUH�G��FHOH�PDL�EXQH�UH]XOWDWH� vQ�FD]XO�SODV�ULL�JUXSXULORU�GH�FRPSRQHQWH�SHQWUX
FDUH�VH�UHVSHFW�� OD�SODVDUH�R�DUDQMDUH�HFKLGLVWDQW��SH�OLQLL�úL�SH�FRORDQH��GH�H[HPSOX�FLUFXLWHOH�GH
memorie, componente discrete SMD, condensatoare de decuplare, circuite în capsule DIP.

Se pot defini mai multe PDWULFL� GH� SODVDUH� vQ� ]RQH� GLIHULWH� DOH� SO�FLL�� HOH� ILLQG� XWLOL]DWH
VLPXOWDQ��3HQWUX�D�UHDOL]D�SODVDUHD�DXWRPDW��
���6H�GHILQHúWH�PDWULFHD�GH�SODVDUH
���6H�VHOHFWHD]��FRPSRQHQWHOH��VDX�FRPSRQHQWD��XWLOL]kQG�FRPDQGD�6HOHFW�$Q\��VDX�SULQ�VHOHF LH
LQGLYLGXDO��FX�&75/�FOLFN��VDX�SULQ�GHVHQDUHD�XQXL�FDGUX�GH�VHOHF LH�
��� 6H� DOHJH� GLQ� PHQLXO� $XWR�� RS LXQHD� 3ODFH�Matrix sau din meniul “pop-up” se alege Matrix
Place.

1) Definirea matricei de plasare

Pentru a desena o matrice de plasare
Din meniul Tool se alege 0DWUL[�úL�DSRL�6HOHFW�7RRO��3URJUDPXO�WUHFH�vQ�PRGXO�GH�OXFUX�³Matrix”
fapt care se poate constata din textul informativ din bara de titlu a ferestrei Design. Se face click în
SXQFWXO�GH�XQGH�YD�vQFHSH�GHVHQDUHD�PDWULFHL��6H�GHVHQHD]��XQ�FDGUX�GUHSWXQJKLXODU�FX�P�ULPHD
]RQHL� vQ� FDUH� YD� IL� GHILQLW�� PDWULFHD�� 'LQ� SXQFWXO� vQ� FDUH� V�D� WHUPLQDW� GH� GHVHQDW� FRQWXUXO
UHFWDQJXODU�VH�GHSODVHD]��FXUVRUXO�vQ�LQWHULRUXO�FDGUXOXL��VSUH�SXQFWXO�LQL LDO��3H�P�VXU��FH�FXUVRUXO
VH�GHSODVHD]��vQ�FDGUX��DSDU�PDL�PXOWH�OLQLL�úL�FRORDQH�DOH�PDWULFHL��3DVXO�PDWULFHL�HVWH�FRQVWDQW�SH
GLUHF LLOH�;�VDX�<��ILLQG�XQ�PXOWLSOX�DO�JULOHL�GH�SODVDUH��$WXQFL�FkQG�QXP�UXO�GH�OLQLL�úL�FRORDQH
HVWH�FRQYHQDELO�VH�IDFH�FOLFN�úL�VH�vQFKHLH�GHVHQDUHD�PDWULFHL�

'DF�� VH� VHOHFWHD]��PDWULFHD� FX�XQ�FDGUX�GH� VHOHF LH� FDUH� FXSULQGH� vQWUHDJD� VWUXFWXU��� VDX
FKLDU�UHDOL]kQG�XQ�FDGUX�GH�VHOHF LH�vQ�LQWHULRU��PDWULFHD�SRDWH�IL�GHSODVDW���úWHDUV��VDX�FRSLDW��FD
un tot unitar. Deplasarea se poate face cu PRXVH�XO�VDX�FX�WDVWHOH�V�JH L��ùWHUJHUHD�VH�UHDOL]HD]��FX
tasta DEL sau din meniul 7RROV�RS LXQHD�0DWUL[�úL�DSRL�'HOHWH�


