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?>-*',<*$ WiththedevelopmentofChina'sintegratedcircuitindustry,organicpackagesubstrate,asaspecial
typeofprintedcircuitboard(PCB)thatservesasanimportantpackagecomponent,hasshownarapidgrowth
trend,andthecorrespondingstandardizationneedsareincreasinglyapparent.PaststrategiesofPCBfield
standardizationinChinaarereviewed,andthenecessityofworkstrategyadjustingisanalyzed.Basedonthe
organizationandsummaryofkeypointsintheorganicpackagesubstrateindustrydevelopment,new
developmentstrategiesofstandardizationworkonorganicpackagesubstrateareproposed.Keytasksof
standardizationbasedoncustomercontact,productyieldcontrol,andrawmaterialresearchanddevelopment
arepointedout.Inviewofthedevelopmenttrend,focusingonembeddedsubstrate,whichmaybring
restructuringtothewholeorganicpackagesubstrateindustrychaininthefuture,strategiesandtasksofthe
futurestandardizationworkinthisindustrialchangeinChinaareputforward.
@(AB1'.-$ packagesubstrate;standardization;embeddedsubstrate;printedcircuitboard

&'()!2023-10-19
C-3,80$

!" likun@cesi.cn

020107-1

IJKLMI



!24"!2#
! " # $ % www.ep.org.cn

0 $%

&'()*+,-./0123/4567-

.89:;<=,>?@AB CDE&FG)*+H

;IJKLMNOPQRSTUVWXYZ[\]:

^_`IJabcd,e,-./fgh7Sij0

klmC89nop:;MNcqB TUrJC&'

G)s+t,uvSwDE:xy&z{7|}~�

,�����S i�����{�,MJ���a

bB �����e��n-./fg���,���

���VW5�,� ¡¢�Xb,fg£?S¤¥

¦-./fg§¨h7B

1 TU4567-.©ª«¬­� ,®¯

°U4567-.©±²³´µ¶SAC/TC47S·¸k

¹ª-³µ­º»1987�z¼½S¾¿ÀUÁab��

,ÂÃÄÅSÂÆ·ª«¬­¤ÇÈ,fg� B É�

Ê��STU4567IJËÌÂÍ�ÎÏfgÐÑ

MÒÓÔÕ:,abÖ×B H:abØÙÚÎÛÜU

Á$Ü,zÝÞßàá�àâã�·äåæ±²çT

UèEéê,»ëìíîï,ðñB ¬òóÃ456

7+Môõö÷mø,��ùúûS$Ü�,ÞßV

ü�±²ab7|ùýgþÿ<9M!�K",±²

��S#$çU%&'(�)*©+N·ä)*åæ

rJ,ñgSTUËÌm,z�n-L°N^456

7+,5.ô/S0ab1��2,¨34îB

H;R#,-.©fgS 567«UÃ-.�E

8UÃÛÜS¤±²¡9NUÃ:;§¨<=B C$

ÜU%z>,$?nSnU@A¡BCmø�D��E

UFwUÃÛÜ-.g¤:^±²z>¡9J�ï

ã+$GS0HGMJ4,DIJ;nB j�HKÛ

Ü-.0L»UÃ6f³´µ¶IECºM0NOýµP

QS NRSTÂt0UÃMJ4U;��,:;8

ÍSV0EU%ÛÜ±²¡Þß~��,WÍB H^

~�X^?Yt&NñZ�S[W�ÞßVüL,/

\¡WüB

]^�_`SabU;c*HKU%ÛÜ-.S0

H:R#deMJab,:;&"fgS_ñ1R,

abîïB h��S4567UÁ-.89,iå0

CjkU%ÛÜ-.ablm,*ntS opUÁ�

IJ-.EMJ4q;PQ,°rsStu-.,±

²vwxÑUÃyzS0<{|}-.89q-.,

þÿ�B MJ~@�ab,ð>}·p�SH;� x

Ñ�N�,B

2 fg� 6�,�W�

·ª«¬­¤ÇÈ,fg� SD�:;����

,@A�1TU4567+rJ����z¤�KL

MN���&FG)*+,UW�ÁRS&&,-.©

fg*nç,ze,MJ3�,Vü��&��B K

LMN,uvj0��ç��;8�,uvSi0K

Yý6,�����,uvB -.©vw�8Í�H

^ý6�B TUjeU%MJ����i,�@,4

567+MJ*�,�Cð�0j|°�æ�i��

�KLMNè<� �ª¡ñ/­,ô/SIJn,Þ

ßU8V¢£¬òMJð���,WüS&¤¥mU

;�i_ñ12��VW,-.�B

3 &FG)*+MJ,Ç?

3.1 !"#$%&'()*+,-./012

&FG)*+,Mô¦nY§KÚN¨456

7+N^B °©ª80%,Þß«¬ÚD��EU¡n

U­Cmø,°©2�@&FG)*+®M¯°±S

cã3��²B nU@A�2³C´µmø&¶�·

Á��¸&èEkl,G)*+®M±²B

�¹,cºVü¦nÚK#�É»�¼>�½¾¡

¿aÀÁ@�À±��B ÂÃº�\�@ÄÅ#¦

nSJ�ÆIc*ÇM��ÃºSÈo¨3É�B

H:MJ¨ÊËÌWüKB ÍÚEMNÌ\¡Å

#WüÎÏSÐØñÏ¨�ËÏ,$?è1ÑÒÄR

��ÓSÔÉ»,`pÕ#xÑ24;ÖB×ØS:Ù«

`�SVjµÚÛÜÝB

Î�Þ<9tßS è1àá,&FG)*+@

¯â8L»¦z67åãMGäIJS�&MJå

â�ñ,Ç?SÔæNÀ±ÎGärJçè1�&

FG)*+¯Á°éS¿6À±Î¦z67åãç

è1�&FG)*+¯ÁêëB ì&µ÷¡¯í�»

ÚNOPQB

3.2 3,456789(:;<=>?@ABCD

&FG)*+C»î,±²ÇÈ�fï�ð·ä

MN,ñtòóCj×±²ab7ô,}ô�B ôõ

¡ô�¶!/"º0øá&FG)*+¡ª+�­4567

020107-2



!24"!2# $%& '(& )*+ ,- ./0123456789:;<=>?

@ABCDEF GH&I./012@J15!m/15!m
KLMNOPQ3J30!m/30!mKLRST9UVW

XY01AZ[@ JSLPL& \]^M]_`W

30!m/30!mF a7bcdefghIijkldmn

ojdJSAPLMpqnojdJmSAPLrVAstuv

wrV+xyz{U|}A~]�TM|�A�]S

_g��z�����|�A��u Iz���eg�

U�����T01BCJInFo-WLPLAT9��~

�A�����Mz��H���g./0123�

� ¡a¢£45XYK01¤CSPLm¥¦§ ¤̈BGAL
,z����©ª«<=¬­®¯°2@z�F

x±7bBC²³´6+µ¶·¸z�¹V FR-4
ºFR-5»¼½+ ª¾¿ÀÁ./0123Â¹VÃ

�¿ÄÅ��ÆÇAÈ¬w2»g²¬ÉÊËmÌM

P7ÆÇAÍÎÏÐÑÒ¬ÓÔÕ¤BTÔÕLMÖR

×ÆÇAØ�ÙÚ¤ABFL»¼Û vÜ2»�ÝÞ#ß

àáâãMäå+æçè7b¢�éêë+ìíeîW

ïðñéAòó:�F

3.3!"#$"%&'()*+,'-.#/012

aeôõ�9:��fög÷ø./012@<

=AùúûI¶ëABCüéýz{AþªAçè

ÿ!M»¼"#Û vwD$%&T0123A<='

()*I+,çè-�;.ð»¼/�A20eg1

2ûý345�Vge367»¼Û ï8)*U.ð

Aeý3ù5g I9:;jPQA<=°<=>?

@g9:./0123AB��C9\D@EFNO

PQ3�wGHAª<=�IÛ

4 ./012345678>Q;JHK

LMN

OÝ./0123:P45ºõ�45AOðg

I:P�QeRðTSTUVÿ!gWXõY/ùZ

[T�\z�Mx�\z�g]^^x�_ö`�I

UVMjÅcQ�45678Aabgx�cd9:

`�*e.fAgh�«Û

./0123A45678�a*eMiªz

�<=jkîlmg12ûaz�<=Anopý3

45�Vge367»¼qîlmÛ ./0123rP

st;jPQuv;OwrPAxãyzgí{û*

e|Um|Vm}~���«AyzÛ ��AH�û.

/0123rPæçè¤;jPQOw�LI¿�a

b;uvR�cQ���ø��.ï·Ã�cx�A

z�Á�abM?n�«�5g|ãz�A�\��

�Û �~g�U|ã»¼/�.ðg]�a456A�

ég�~ùúÁ»¼��A��Û

2Wvw>Qg�a�ý¬·cQKL =45

678�1L��;jPQuvmOwmNO3OwmNO

3��,z���j��OAuvR�M¿�\°

Z45�2L��./0123j��\�g�Oùúß

àm�âcd45�;�ùz�R��3L� ./01

23ùú2»¡�¢4g£¤:¥»¼�<`�Oð

�ùz�45gx¦§b\z��VA+,ÁÛ

4.1 345678'9:

ªV./0123Ow`�¨©ª;jPQu

vº0ß«P¬­Û vweý3®¨��A�¯c°

ûv·°±Aï·KaDEg1ûQ�B¦P²z�

uvmOwüéxóØogjÅ³´Äµ¶·�¸T

A Á¹ºÛ vw»�A�¼45g½ªR¾;jP

Q¿Pm 01¿PMNOPQ3Ow¿P�j�«g

í9uv��À6g�ÁU�ÂÁM <Ã�Û ²Ä

�Å[¸ =uvÀ6g�¦Æz{¥Çgx��j

5ÈÀtÛ É²gI�PÊA�ÁMËÌA�ÁÍõ

¹º~g;jPQ01uvMNOPQ3uvAùÎ

L2Ï.Ðx�Û 8�01ïÑ[A0123g|¾

Ï?ÒÓXY��/PAyzg�NO3�Ï|ùo

ËÌA¨�ÔÕÖOÛ

×ØgSÙAuvG4Úaeý3�Ñ[uvÛ

Ü»�¢�gI5ÈuvAÝñ@gÝVÞßBCÏ

àðuv5�ÛáªR¾;jPQ¤LSIL01NOPQ

3rOuvâ)ã¤väåÌ�20194109-T-339L��v

ïMN�/U2æÛ v·45��i�uvÛÜIç

O@Aèég �ëÃ�Û ê1�ë45A¬wuv7

�¤;jPQuv7�m01uv7�MNO3uv

7�LS45\°ì�uvËí�îA&ïêÛ OÝ

Èï½V�îuvËíAì�ðÌ��ñòèégó

½uv7�uðÅô6Û

Iõô;jPQuvm 01uvMNO3uv

~guvÛÜRSOÝröËíMW8g��i� 

<jÅM~SÛ ÷ÈAuv�ñMrOuv�ñ�É

²ê2Ð&grOuv�ñi�U <jÅM~SÛ

4.2 ;<=>?@78'AB

./0123û;jPQAKaøÑ�g\VW

ù�©új�A>?Û ./0123Axq���û

�·ù�Aüýg×Øj��ÖO�WÍ¯gþÿù

KaÛ j��Úa¢£ßàcdMÁ�¢4Û

020107-3



!24"!2#
! " # $ % www.ep.org.cn

$%&'()*+,)-./0 123456

708+,)23459:GB/T4677;20020<=>?@

ABCDEF-GHIJ KLM&'()-NOPQ

RPSTUVPWXYPZ[\]^_U23` 23a

b-cdBMQRefgh-ijkPlmXneo

p-qrkstuv-wxukyz4x{

efgh-ij|}~&'()�����{ =

���B8+,)t+,)�'�-����,�

�9:20180210-T-339J-(��0�.���gh�j

�-�_���2345�()���2345�(

)���2345]�45-=>X0s~���i

j���ghijk� ¡¢{ BGA£��o¤¥¦

:LGAJ£�to§¥¦:CGAJ]¨©Zª«¬­-

o®¯°±*.z²³´B-µ¶0�·¸k$¹º

»c�-¼½{8+,)�'� ! 6_U¾BGA�

LGAod°±-¡¿��t23459:ÀÁÂÃ¾

20193131-T-339JÄLXÅÆ�£�opÇ_°±�o

p/£�Èx°±]°±ÉÊ� UÉ� ËÌst¡

¿` <45KLM~10!mÍÎÏÐÑ-^°±0Ò

KLMÓÔÕM10!m-ÖÕ°±:×�xÐ°±J̀

&'()ØÙ|}�ÚLM¨©Zª-&20ÛÜÝ

wxÞo-ßàáâ�£�23-ãÄkst23

>äk-¼½å^0æÝ*çè�Péêëì-íÆ

îïðñÚòóôõö{ ÛÜ0wx÷øùú-wx

û�ï©üñ©Ê-÷nýUc�{ ?@þÇÿ!"

L-2345-#$ô þ=>0=���%&�.

�ß'wxáâ:ûJ2345-()ab{

4.3 !"#$%&'()

$%&'()·s*+,-.*/0ç1+,

Zª),234�5í�,264-êj7L{ s8

9¨©&'L$%().:0/0-;'p<¥¦&

'()*Bçkû-çè�[\+,):HDIJ-wx

�=>ABFùú,©-Zªn0?&@AB/0+,

)-HDI,234�>©5-SAPômSAP34{

CDE.FGHI0HDI-34��7Ú$%&

'()-=>�JK@A{ L$=>8çè�[\+

,)UMN9:ÀÁÂÃ¾20202852-T-339JIMOB$

ÐíPQ-HDI-��0 R¬BÐíPQ-OS0T

QU�:!JeQÔ:"J-VWÒ^M10XYZ\®¤

Í?=\®¤-[\:?QU�JÒ]G0.25mm{

?&08̂ k$%&'()PLMN9:ÀÁÂÃ¾

20220107-T-339JAB,OGHI{ �M$%&'()

_L-lmX34670 `©ab5PSAP� mSAP
Ec34ªÆÒ*d�e[fg-0h$B?.ØÙ

��j_LÒ?34-HI0 ·ijük-êjl

m{ V×0?@LÇn�-^k&'()ao*pL

B`©ab5�mSAP5qj-aoªÆ0BÖr©

stF�Büu-«Æv¬�üè-íÆw[0Òx

î1 yÀz{|}~�î

î2 /0yÀ�H��PyÀ�H�V

020107-4



!24"!2#

$%&'()*+,-./01234'5)678

9: ;<=>?@ABCDEFGHIJ.1KLMN

OPQRSTmSAPS)UVWFXY.Z[\]U

V)^_`a:

4.4 !"#$%&'()*+,-*.

Cbcde\fABCbghijklm`n:

?@ABCbop)q`cdrstCbuvwxy

zcd{2|}~u���u���T�����: C

bcd12Zr=>Cbcdu�>CbcdT��

Cbcd{�J2=>CbcdWFH���: =>

Cbcdq`�� BTstuABFcdu ��Acd

�MIS�{ �JBTstTABFcde?@ABCbW

F���u�lmkcd{�e_����)��:

BTstTABFcde?@ABCbkq�>c

d{��� ¡¢£¤¥¦§:¨©¤ª;BTst«

¬­?®¯°{12-g%±{²��³´µ¶P·:

¸¹¨©?�¥¤ªº\»&ABFcd)¼½g�{

¾¿ÀÁÂ_��ÃÄ: EÅ¹#��{­3ÆÇÈ

ÉÊPËABFcdKÌkÍÎ{ÏÐKL�ÌÑ^_

Ò¸��ÓÔÕ¬: 1� CÖ>×Ø ÙÚr0.0012!
0.018�10GHzÛ5GHz³´Ü�{ÝÞß9r15!10!6"
40!10!6/#�25$150%³´Ü�{ àáâr 0.8%&

5.6%: 2�ãä�>×ØåæTåç: 3�1è>`aØé

Ýêëì�uÝíÞîïì�ué7ðñx:

òó¼cdôõö-÷øù\kúÞKL{1û

Ë?@~cdk��uüýþZÿ!"«SÈjÁ#

Ð)º$��{%&Í>)'"«Sõß{rh()

)h*+$%,-{�� DSCZÿ�!"./0�Ý

Þu1�uy2�u34üêW�uü@5Zÿ�TMA{Z
ÿ67ß9u8�9ÞuW:êWu;<=>>x�uü

�Zÿ�TGA�2|?@>Zÿx:

5 AÂBCbeÀCABCb_��ij

��

D¨;E¦)FGABFABCb«¬eHC

I{¬J¶KLM7:: ¾ÓGABFCb�AÂBC

b�rD¨NhOPBij$%&@Q{e_���

�RSlT)`�:

5.1 /01#23456789:;<+=>

AÂBCb$%&#Ué>×uVPÖ)Wªh

XB{Y?Z@gh[\)1×>: ABCbe�]

g^Þué_`^Þ)ah{b°c?d\efgh:

AÂBCbijkå)Ööe"lEÅmno\�

kb\pTß¦Bqirstuv&)wah{Cx

y#UW)z{é^Þ\p|`T}PÖ)~P\

pXB: D¨tu12�rWXB)�ÈxI�{�Z

�Fi#W)����@Q:

AÂBo\beEÅ;o\b©�AÂ���

T/Û���´)«B{ ��é^ÞAB)ABCb

|`kå: ò|`o�{;o\b©�AÂ���´

T���{�¾�»&Cb��T��)*+{/0

�´T��+)åkKK��{ ��&m��åy

z{����&�åm�T�8P�Å9{?���

 ¡¢çAB)��: òPÖ£¤o�{;o\�k

bJAÂ#j50!m¥u100!mI/O�¦+ç)��

)«B12�§¨F©ª0«¬)§­å6�RDL�{
®V&¯�PÖ: òGX£¤o�{­3gh�)o

\�kb°±uC²°³r��éö-u}´)¡¢

çABCb)µg$%&#j¶K)�hC²:

�wBq·¸Q�IEC/TC91�éÞ�¹i#º»

n¼r��1×eôj�wg�ÀCiµ)�½@

��:2016¾¿À{·¸QÁy&Â´AÂB|`��

Ã{ÄÅ\]Â´AÂÃB|`ÆY)¨Ç_�T�

�1ÈÉPÊ{��Â´AÂCbT¨Fó¼Cb)

XË:

5.2 /01?$@*ABCDE

AÂBCbeABCb_����)¹Ì{D¨

¸¹2ÍÎTÏFÐ�ghij`a)¨Ç_�r

|`ºÑTghijÒ�CÓrq: Yõ��ÔÕW

ò+"«Su|`^Ö2|°×�ØÈÉ:

AÂBCb|`�h�)ÙÚe�?o\�k

b\p�ÛÜÝÞßAÂ���³`a:¸¹�{SAP
ÛmSAPkåe#jàá«â{iÒ|`?1×ÊP

éæ¥ãäå: å#jæçe{;fGo\�kb\

pèéJ{êëîP�Û)°±u��ÃB°±|\

pèé~PÁì?õßí{ÜÝîïðñÞT�ò�

ýó¬ô<: �H{o\�kbNh¬JÜÝ+"g

�2îõCÖ)ÈÉö-)æç: öó{¸¹AÂB

Cb_��)��eAÂBCb>×+"«Su1è

>÷´«S2|g�ðñÞù\«S:

_·Q­3\]&<AÂBCb+"«SI�×ø

ùúØ20204845-T-339�: ûG]&ÏF?@üd\p

)AÂ��Û?��Â´Cb)+"«S: +"Zr

6j«¬{��¸ýTþÿ!"u�#+"u@5+"u

èé"$u %&w'(2|È)+": ¹5U+"*

+,{ -.{ /0{ xØ ?@ABCb_�����ô|ij1K

020107-5



!24"!2#
! " # $ % www.ep.org.cn

GB/T4677$%&'()*+,-./012 345

6789:;<=>?@:A BC()$'D()E

FGH-I()JKL45MNOPQRS'2JM

NOPQTU'()A

VW2XYZ[\W]IEC/TC91'̂ _`MNO

PQ!2-3HabcdefghIEC62878-2-3iĵ _`M
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