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c. ���A+!"ST� pcb?A pin number()*+��8`ab�sch

A pin number Q e,b,c, c pcbAQ 1,2,38
	2
de�fg(Ide:)h;0�
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D ¡:;<U��, =I�:>A+?@8

1 8AºÛ.+B�

CS>²� PCBpA+¢.£N�°4ê,DEè8Aº Û.+FG(H:c
IJ+ØÙ,�S¤¥+�IKL,��MNOP:¤¥+NQå8wªÉ8º

Û.+¢.[R?ÉS,ý8ºÛ.w¤M+TUØÙL:µV´�,ªWX

¤¥+Y�8 

ÉZ�[\89¤¥ ¡+CD:;]«°^_Û.-8A.Æ`TUw¤M

+�a, %HÉLVÀbcTU�ª@d�

ewHf+g>8AºÛ.Æ`Ú0<ã8à8 
��Úg8AºÛ.g�,µêgÛ.Ë8A.g,±h+ijg�Û.k8A

.k��.,����.gQ�0.2l0.3mm,µú¹g�©m 0.05l0.07mm,8A

.Q 1.2l2.5 mm
Éós8�+ PCB ©Tg+Û�.XN)�n�, opN)�ÛF]ST(qr
8�+Û(I�sST)
T»tu¿�Û.T,>ecp0ý�~T0+Û1°-ÛÔ/��QÛ.
T8#g�NW¿p,8A,Û.vwT)¿8

2 ós8�-qr8�+xÛB�

%>��W PCB(�g¼)QI8�	ós#qr8�
,cgEós8�mq
r8�yäpN+8az>¢.�{
[FG±hÆ`ÅÔØÙ|},~�gÛ

.0+TUØÙ8

ós8�+�å¶,qr8�+����,É��.]«,¶�+��.�©I

�Ý��+qr8��",ÉÛ.]«,²: PCB É=<H�)��i,wª
45> PCB }JÎÏB�óºqxÛ+|},c>p}JósÛmqrÛ��
0gK�+±hÆ`Å(Ô/,Hg> PCB-=</�+��B	`��ö
8
ósÛ-qrÛ�)iþ�,���,H�)�/�i8Á�> PCB 0(xÛ
+,�Ej� ¡]"�8

3 ��.¢>8	Û
¿0

>W¿ecp¢.�,Eè>��.¿��¢£+.�Kú(W,�WÚ¿ó

{��N��Á��M¤�Ú)�+C��,N�ÁÔÑ�Ú�,Q!"��#

$,©ªFG>8	Û
¿0ÎÏ¢.8�ÈÑFGT8A¿,>j=gÛ¿8

aQµêgW�Û¿+£²�8

4 »t��A/��+B�

>»t+�Û	8
A,�T!�"+�->/�,É/��+B�
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�ä+FG,{8��Ic�,!"�+��-u��Qê,DÉ!"+��

��{�>)�(éq�`� ��
[»QåÚ¡�8¢àá�N£�i8w

ª¤¥8��I-C¦
[,�N§s¨��,_ÆQ¡ÜÝ	heat shield
©

_¡��	Thermal
,�s,©S>���aª³K«¡c¤M£�i+©I
�»»��8W¿p+�8	Û
¿�+B�Ô¬8

5 ¢.AFGj�+�T

>�W CADj�A,¢.gæ	FGj�"�+8FÍ³�,��z�w�
Ú,D§Î�y,�®+ó	�³»,�4zÉ ¯+�¯°`�,¶+[Ê,

¬�ÁÉ±¡²�³89¤¥+´²ü��b»+OP8c����gµ�+,

`~!"�+��wT+#~¶�ôº�hôwwT+ö8FÍ³·,����

É¢�å+OPb»8wª[�)�·�ä�+FÍj�]¸¹¢.+ÎÏ8

º®!�"Â�Æ`+»ÝQ 0.1 ¼�(2.54mm),wªFÍj�+½¾)÷{�
Q 0.1¼�(2.54 mm)#yè 0.1¼�+²¿ó,`�0.05¼�º0.025¼�º0.0
2¼�ö8

6  ¡ìíÀ�	DRC


¢. ¡£N{,
R?À�¢. ¡gÁtä ¡Âwc�+ìí,¬�Á


ÃRwc�+ìígÁtäecpM¤C¦+
Ê,)÷À��`K��1�

.-.,.-!"��,.-��ô,!"��-��ô,��ô-��ôÆ`

+»ÝgÁä�,gÁ�ÄM¤[Ê8

8A.mÛ.+g�gÁä�,8A-Û.Æ`gÁÅãä	V+ÆÇÈ
É>

PCBAgÁ*�IÊÛ.Úg+Û18
ÉèiË+��.gÁÌÍ�µÎÏÐ,`Ñ�µþ,ÚWÒ.,Ð�.¾Ð�

.~^uÛK�8

qr8�mós8�JK,gÁ�vUÓÔ+Û.8

{Ú> PCBA+�Õ	`�ºº�º
gÁ��N��þ�8
É)�(�3+.ÕÎÏ&'8

> PCB0gÁÚ�C¦.ÉÇ�gÁtäM¤C¦+[Ê,Ç���gÁä�,
stºÖgÁ×>�"��0,ªÓOP8�Y�8

W¿pA+8AÛ¿+=Ø|ÙgÁxy,̀ 8AÛ¿+uÚÛ�p=àá�N

þ�8Üd

�EÝ+õ+>è«^ST PADS+ecp ¡Þ" PowerPCBÎÏecp ¡
+.Dm)���\ß,Q)�C�X+ ¡:;�à ¡ìá,1- ¡:;

Æ`ÎÏÄ.mÔÅÀ�8

2  ¡.D
PCB + ¡.DKQF@Ð�ºìí %º!�"¢ëº¢.ºÀ�º��º
Ð�â�§¨.
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2.1 F@Ð�
F@Ð��ÂÃ1ã,)ÃgST PowerLogic+ OLE PowerPCB ConnectionQ

I,OP Send Netlist,ÑT OLEQI,©ªä�W¹���m PCB�+)*,
������+©I8�)Ã1ãgß�> PowerPCBA�\F@,OP File->
Import,å���MN+F@Ð�Î]8
2.2 ìí %
`�>��� ¡æç{úý PCB + ¡ìí %ê+è,{(T�ÎÏ 
%

��ìí�,aQÐ�F@�, ¡ìíäF@Ð�Î PowerPCB�8`�&
'� ¡ìí,45¬§���,WX���m PCB +)*8é� ¡ìím
¿��=,*�)�ìí
[ %,Ë` Pad Stacks,
[&'º®³ô+»y8
`� ¡Â���)���#³ô,)�[Ú0 Layer 258

���

PCB ¡ìíº¿��º³ô %ºCAMÐ� %ú�Nê+ëlE",^
_Q Default.stp,F@Ð�Î]ª{,ìí ¡+��îï,ý8AFGmÛK
��8A¿mÛ¿,� %>±¶ðìí8>w�+ìí° %êª{,> Po
werLogicA,ST OLE PowerPCB Connection+ Rules From PCBQI,,�
���A+ìí %,WX���m PCB�+ìí)*8

2.3 !�"¢ë
F@Ð�ª{,w�+!�"°�$>C�ñ+òi,¦ó>)J,K)§+C

�{gý��!�"K�,ìí)�ìíô$²õ,o!�"¢ë8PowerPCB
�à�ÂÃ1ã,öC¢ëmUl¢ë82.3.1 öC¢ë
1. C÷ecp+�p��ø�p|	Board Outline
8

2. å!�"K«	Disperse Components
,!�"�ùú>p|+Hû8

3. ý!�")�)�Ûklºno,$:p|ª},ìí)�+ìíô$²õ8
2.3.2 Ul¢ë
PowerPCB�à�Ul¢ëmUl+ëJü¢ë,DÉ»Wó+ ¡]«,��
�(�3,(ýþST82.3.3 ��\ß
a. ¢ë+�[�ígWX¢.+¢�å,kl�"����.+/�,ý�/
.ij+�"$>)J

b. ós�"mqr�"[K�,���Ý
c. <ã8à�����"+ VCC
d. $%�"�[FGª{+��,([���
e. WSTÞ"�à+ Arraym UnionQI,�¶¢ë+�å

2.4 ¢.
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¢.+1ÀÁ�ÂÃ,öC¢.mUl¢.8PowerPCB�à+öC¢.QI§
K�»,îïUlý�º>. ¡ìíÀ�	DRC
,Ul¢.E Specctra+¢
.I�ÎÏ,���ÂÃ1ã�äST,�T+§¨göC�Ul�öC8

2.4.1 öC¢.
1. Ul¢.¬,ÈTöC¢)�¦[+FG,Ë`¶���º	8Aö,��
FG

Éð.»Ýº.gº.`»º��ö�~�+[Ê �=)�~���,

` BGA,
Ul¢.4¢��ìí,Á[TöC¢.8

2. Ul¢.ª{,*[TöC¢.É PCB+ð.ÎÏL²8
2.4.2 Ul¢.
öC¢.��ª{,�K+FG{Ä�Ul¢.�]U¢8OP Tools->SPECC
TRA, ël Specctra¢.�+��, %ê DOE",ì Continue{ël� Spe
cctra¢.�Ul¢.,��{`�¢�åQ 100%,��{©ªÎÏöCL²¢
.� ̀ �(: 100%,«^¢ë#öC¢.�|},
[L²¢ë#öC¢.,
ßN�J¢�Q�8

2.4.3 ��\ß
a. 8A.mÛ.��Ú�
b. <ã8à��- VCCß�/�
c.  % Specctra+ DOE"�,�È�Ú Protect all wires��,WÒöC¢+
.(~Ul¢.�¦¢

d. `��yä8A¿,Ñ�å�¿��Q Split/mixed Plane,>¢.Æ¬å>K
�,¢£.Æ{,ST Pour Manager+ Plane ConnectÎÏ�u
e. åw�+�"� %Q¡��1À,�ãgå Filter Q Pins,OAw�+
�,&'��,> ThermalOß¬d�
f. öl¢.�ý DRCOßd�,STl�¢.	Dynamic Route

2.5 À�
À�+ßõ�`»	Clearance
º/��	Connectivity
º¶üìí	High Spee
d
m8A¿	Plane
,��ßõ©ªOP Tools->Verify DesignÎÏ8`� %
�¶üìí,45À�,Áí©ª�³�)ß8À����,45&'¢ëm¢

.8 

���

����©ª��,�`����"+ Outline+)JK$>�pØ=,À�`
»���� �=Zj&'³ð.m³ôÆ{,°[¦��u)j8

2.6 ��
���	�PCBÀ�@ ,}àîï ¡ìí,¿��º.gº`»º��º³
ô % *[¦i���"¢ë+ä��,8AºÛ.FG+ð.,¶ü��F

G+ð.-��,<ã8à+ô$m/�ö8��(äÍ, ¡Â[&'¢ëm

¢.,äÍÆ{,��Âm ¡ÂK�!s8

2.7  ¡Ð�
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PCB ¡©ªÐ�:de�#Ð�"#E"8de�©ªý PCBK¿de,-
è ¡Âm��ÂÀ� "#E"Ä�cp$%,M¤ecp8"#E"+Ð�

§K¦[,ij:�j ¡+N&,Kå�¦«^Ð�"#E"+��\ß8

a. 
[Ð�+¿�¢.¿	îï'¿º(¿ºA`¢.¿
º8A¿	îï VC
C¿m GND¿
º)e¿	îï'¿)eº(¿)e
ºÇ�¿	îï'¿Ç�
m(¿Ç�
,�=*[MN*ôE"	NC Drill


b. `�8A¿ %Q Split/Mixed,��> Add Document+�+ DocumentßO
P Routing,�,ZjÐ�"#E"Æ¬,°[É PCB�ST Pour Manager+ P
lane Connect ÎÏ�u `� %Q CAM Plane,íOP Plane,> % Layer
ß+�-,[ý Layer25Ú0,> Layer25¿AOP Pads m Viasc. > ¯ %
+�	ì Device Setup
,å Aperture+.'Q 199

d. > %Z¿+ Layer�,å Board OutlineO0

e.  %)e¿+ Layer �,([OP Part Type,OP'¿	(¿
m)e¿+
OutlineºTextºLine

f.  %Ç�¿+ Layer�,OP³ô@v³ô0(ÚÇ�,(O³ô@v%Ç�,
/÷�îïÃ�

g. MN*ôE"�,ST PowerPCB+ê+ %,([�01'l h. w�"#
E"Ð�ª{,T CAM350d��de,E ¡Âm��Â�	�PCBÀ�@ 
À�

³ô	via
gW¿ PCB+¦[XNJKÆ),*ô+�T��w PCBcp�T
+ 30%: 40%82¼+«],PCB 0+Z)�ô°©ª_ÆQ³ô8[�T0
�,³ô©ªKNÂ³�)gT�v¿`+8�/� 2gT��"+3�#�

48`�[C¦cD0]«,��³ô)÷1KQa³,o&ô(blind via)º'
ô(buried via)m�ô(through via)8&ô4èe5.�p+'¿m(¿@,÷
�)�6�,Tè@¿.�mK+}¿.�+/�,ô+6���(7³)�

+Ëå(ô�)8'ôg84èe5.�p}¿+/�ô,±(�9::.�p+
@80dÂ³ô°4è.�p+}¿,¿×¬;T�ôN<C¦£N,>³ô

ÕN³DA©I*�¦ó�ê��}¿8=aÃ_Q�ô,�Ãô>³²�.�

p,©Tè�%}JÅ/#�Q!"+¶��4ô8Eè�ô>C¦0,áè�

%,N��V,wª?»JKe58�p@ST±,c(T�=ÂÃ³ô8ªK

w«+³ô,��~�«^+,@�Q�ôFG8

[ ¡+A�]�,)�³ô	[EÂ�JKXN,)gA`+*ô	drill hol
e
,2g*ôHû+��ñ,�K�8�ÂJK+��»y"��³ô+»y8
4uz,>¶ü

,¶��+ PCB ¡�, ¡ÂfgBC³ôDyDê,�sp0©ª��,W
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+¢.°`,z=,³ôDy,>UE+âM8àÁDy,,�äTè¶ü8�8

Dô��+�y¬�F]�N�+�Ú,c,³ô+��(©Iµ´c+�y,

±G:*ô(drill)m8H	plating
öC¦·(+´c�ôDy,*ô
¨�+
�`DÑ,ÁDàáIÝAB4% ,Rô+6�7³*ôß�+ 6¿�,{µ
ãWXôJI@KHu8Ë`,%>L�+)M 6¿ PCBp+N�	�ô6�

Q 50MilOP,wª PCB$%I�à+*ôß�µyHIm: 8Mil8

2Q ³ô+âM8à

³ô�E�>�ÉÛ+âM8à,`�f³ô>RÛ¿0+ÜÝôß�Q D2,
³ô��+ß�Q D1,PCB p+N�Q T,p½ST8�óQU,í³ô+âM8
à»y�Vè� 
C=1.41UTD1/(D2-D1)
³ô+âM8à��8��N+	[OPg9Ñ���+0W�`,LV�8�

+ü�8X�]«,Éè)MN�Q 50Mil+ PCBp,`�ST}�Q 10Mil,
��ß�Q 20Mil+³ô,��-ÛRuñ+»ÝQ 32Mil,íYh©ª�³0
+ZÀ�V²�³ô+âM8à»*g�C=1.41x4.4x0.050x0.020/(0.032-0.020)=
0.517pF,�JK8àIJ+0W�`[��Q�T10-90=2.2C(Z0/2)=2.2x0.517x(5
5/2)=31.28ps 8[��ó.©ª��,�¼�³ô+âM8àIJ+0W9[
\+�T(g4^u,Dg`�ð.AWjST³ôÎÏ¿`+]^, ¡Â*

g[_¦FG+8

aQ ³ô+âM8�

¬s,³ô�>âM8à+¬�Á�>�âM8�,>¶üós8�+ ¡A,

³ô+âM8�F]+`a

»èâM8à+OP8±+âMbc8��de

f�8à+gh,�e²�8Aj�+iÆ�T8Yh©ªTK+ZÀ]2¼

Û¡²)�³ô�V+âM8��

L=5.08h[ln(4h/d)+1]
>A L8³ô+8�,hg³ô+Ñ�,dgAB*ô+ß�8[ÀA©ª��,
³ô+ß�É8�+OP�y,cÉ8�OPµ»+g³ô+Ñ�8jzÌT0

+�9,©ª¡²�³ô+8�Q�L=5.08x0.050[ln(4x0.050/0.010)+1]=1.015
nH 8`���+0W�`g 1ns,��>ö�ÇÈ»yQ�XL=kL/T10-90=3.
19l8�s+ÇÈ>�¶�8.+�³ú(Im~��,~�[��,f�8
à>/�8A¿mÛ¿+�-
[�³Â�³ô,�s³ô+âM8�{�N¿

�Ú8 

nQ ¶ü PCBA+³ô ¡
�³0É³ôâM~�+Ko,Yh©ª�:,>¶ü PCB  ¡A,�V2
¼+³

ô

Á��8�+ ¡F]4»+p�Ñ8Q��y³ô+âM�ÑF]+

(;OP,> ¡A©ª���:�

1Q [N�m��Y�Â1FG,OPä���+³ô»y8Ë`É 6-10
¿+}
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�qM PCB ¡]«,OT 10/20Mil	*ô/��
+³ô�ê,Éè)�¶�
�+y��+p9,Á©ªq�ST 8/18Mil+³ô8õ¬·(r"K,4S
T,y��+³ô�8Éè8A#Û.+³ôí©ªFGST�»��,ª�y

ÇÈ8

2Q 0st+Â�ZÀ©ª��,ST�u+ PCB p�;è�y³ô+Â
Ãâ

Mvó8 
3Q PCBp0+��ð.��(^¿,Á{g«��([ST(4[+³ô8
4Q 8AmÛ+�[{�d³ô,³ôm�Æ`+I.DþDê,aQ±

h�

�*8�+�Ú8¬�8AmÛ+I.[�©I�,ª��ÇÈ8

5Q >��^¿+³ôw�$%)��Û+³ô,ª-Q���àµ�+n�8

M

N©ª> PCBp0»�$%)�Wx+�Û³ô8
Rz,> ¡�*
[yzW[8¬st+³ôq<gZ¿@���+îï,

Á�+

�-,Yh©ªå{�¿+���yMN<|8~�g>³ô��6�»+îï

K,©I��*>Ru¿ÕN)�Ü�n�+�},!"�s+|}é�kl³

ô+4%,Yh*©ªFGå³ô>�Ru¿+�����y8

|�[WORDE"A~��]+t�,Q��(Im> PROTELAL�uv
���|�g> SCH��,*g> PCB��,> PCB��g�)�~�st(I
uv,aQ��W�s.

|�net^- port¬^,pcbA©Á/�
���©ª,PROTEL ©ªWÃ1ÀMNFG,R�>>¿j�Aª port-port �,
Z�.��©ªTÔ¬+ NET ^,±h(�aFG^g)sc/�.D�([S
T8A7�,aQ�g�ë+.

|�:�|> PROTEL99SEA�� PADSE", Q1����'�

���WgaQÂÃÞ"mZÃ��Æ`+���N,���)KöC�L²{

©ª�8

|��|�»��Q1�³Þ"ý power logic+���o�N protel{,> protel
AµãÎÏ��&',H[)&',[((%�,[({g�uv��É���

��`�uv,©ª�)��ë���,HuvBC+JK8

|���R�+�íÉ

��R�)÷Ñ�>�+¶�`»+ 2¿ª0.�g LAYOUT+�ìf�.

|��| Potel DXP >Ul¢ë1�µ'Î?�����IÁ�	���+¢
ëUlù�?
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��PCB¢ë-���¢ë��)�+}>4zcj,�z,Potel DXP>Ul
¢ë�(��	���+¢ëUlù�8	�	9��Ô+!"³,©ª�� PCB
¢ëæ	���+/�
8

|��|��£²�Ko+��>��Û1��

��ProtelÞ"���¹+��£²�Koö�8

|�Q1Ru,E"��»É�11ãÉ 
��Ruó	�»©ª�!8D`�g³»,©Ig�+ %(���8

|�����ãÊ���+�Õt�©ªx$ É

��(©ª8

|�PROTEL¡?©ÎÏ���tX,`��¹q<©ª�:ê+��
��PROTEL¡?£�¤à Spiceq<,©ª[�"$¢B£�Ó� Spiceq<,
ÎÏ¡?8PROTELÁ�à�q1ã,÷�¤¥¡?f�,©�Ô��+q<8

|�99SEA`1Ú�¦s,`�¦�{ê±��(�§¨� 3-28 14:17:0 DÃ
���(�QI�

��©Ig¦�+��(É8

|�`1c�)�ôQ 2*4MM =�Q 6MM+��?
��>�©¿º�1ô��8-c�¢ª�÷�[Ê8

|�Yf ,Dg>}8¿`1ý8AmÛ-}8¿/�8��FG@,`��

FG@{��|}�

��;T from-to³MNFG/�

|�*3��)K 99se A«¬<��`1c�É$%/��+1ã(©Í,
.�p$%(®�8©Á>K)�AÚ��� %ßÉ 
��>�?!"�,©ª;T6��+�¯ÕNw[+��Õ°8>ÎÏ PCB
 ¡�S>÷�Ô¬FG��8Yh©ª2 ProtelZ±�²8

|�`1Ó�£Íª¬+���?m pcb?
����©ª+WWW.PROTEL.COMK\

|�³=�:���>�u0`1´0°B((�u)+Es,¤%n�È´s,�
�u,z{�és,©g�:��)K,µés{,°+��,~�u �¶�,�|¤
%gÁ·��,�I(I�)K
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