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1 ���{8{|kNx�p{��F
{|Tj>bmX�'eo�
.���~Xq&?;p�&p���pr;
"�4.�`{|.�I�_8mX�oJXK&#Xp�_�F
N0�;h��}�&W.Æ��&3X��Kh"�xr�;ÆtA2Z�Zx� (Low Temperature Cofired Ceramic, LTCC) v$�Kl*p�inGp�p
y>�>pTN��x�
℄q{s_~�7b>y�80x�r<�pk,Æ$(�>kNje;)i{|O*p.,��q�DbmX�:^X�/`#�Fp�6-,
�[>A�A�W4K4~ljy
<�"(h�7b��x7b�q80,�7brÆ(g!ih� "�wJe{|.��x"h�
�*J;I1oJprpx�
J;I1.�k,p�F�_Kjp.�B	p*|CFyÆ�2
 LTCC 7b>I"��Ar�aA��"NB	X�OXK?"o7b_~p�� [1]. t
 LTCC 7bBG�?��/��OB$Æh>A�H�(*4��
!%}rXlB�p7b�OK,�uTvA�ÆA��2 LTCC �Z7bh"%℄(K1��v4|A0�Zd�Æv LTCC BG\�Z7bld}v9�Æ�{>K LTCC d$xCg:" LTCC d�p����n� 
LTCC �D*h��?e
h�B$B�Ce
�'KJ"-RI=le
.,�pABX$��W�rIL
N;A� LTCC B$p�F�/`\FpxC+jÆA�U>rr9�ROXp�!%}rXlB�p LTCC Z�b
+v	XB LTCC "�ZdO
; LTCC B	p9�|�hTÆ
2 LTCC *El6P
2.1 LTCC+Fms.j7d℄� 2005–03–16, j'�57d℄�2005–05–20?L�[� �� 863 }W (2003AA32G030); �� 973 }W (2002CB613306)!�GK� 47` (1974– ), ��1qR xU��k { E-mail: zhouji@mail.tsinghua.edu.cn
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LTCC x�v( 1982 �q�0	9�pjm7bx�
v�tAZ��Z�dJQ�(C�8a�pZd
>ZdWT"l;bB�8Bu��(�k��b��r-�dJ�r�p{s,n
+�
( ��� (MtL\{L�{��w0,��:w\,��N,r) {N
<�Zh�g
DS~|>�*
�0{m?�*m"��)��r��
> 900◦C QZ�
dJR<{s5zpI1oJ��
�?dJ�bI1.�pR<{sh�
>()�?�%x IC K%1,�
dJI1 / %1oJp.��DÆ
LTCC -�pL�, 1. , 2 ;zmp LTCC���3p�,Æ$[?X
9" LTCC -�d�p
h"��4%?kU IC h"�x��{bI1.�q&��{s�xp.�Æ

+ 1 LTCC ,�oK+
Fig. 1 Flow chart of LTCC technology

+ 2 LTCC ��Æ
Fig. 2 Structure of LTCC module

*(�oJx�Z#
4%�Q�y [1∼4]: 1)*2�bp2(
LTCC7bp�{D�?�>P�9�(�
C�`{s_~pidp�2) �Z7b4%#\p&#�& QK&ÆW��p� 3) m"{kv&p��7b�;k�7b
%T(�&{sO*p$f��� 4) d�<�P&p{sh�
�(nJ
i�3pA4
�{b.,�
�S`�x��pJ"
�[[�h"k�pF�*�y�Æ?d�XF < 50µm pPX�3{s
kU+
3X<�
�oJp.�iO

:^�9
(kU
.�XK�&�x��� 5) ?w�{pq�&A�p�;
4%\FpA��p
M�bpE KO�
�bp�{D�C�O�Æ LTCC h�7bpEkvv%j~<�p 20 �
6?
XE_~
�S�&{sp}
K?;p� 6) *��
<3Xx�4%\
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2 & 36_�q�s�1Y�Y (LTCC) w�=6axVo!E 269Fp�Lp
ÆL�N?kU+&�x��K+Fp�pN
<h�KNm
h"��� 7) �(kU
<3X*�x��X�3
"�4�b�kKj^
�&?;p��&A�&g�QP
?��"(�fZ+� 8) �[vopB-�
'(h�ZJ2	��<3XKV['B"of^�?
%T(�&
<h�pJ$vKf^
��Bl'
�tJ"Æ
LTCC x�$(}a4%p��#y
"(d�j�e�'kgp)��xm.,�SUR3p#4pÆM�'kg9" LTCC x�d�p SMD m VCO �LC w0,�#vNJ��� DC/DC (\,�.v�,�M}��r8�en4K4<�p�"Æ

2.2 LTCCFm1q#�Y+�a
LTCC x��2r��H_~x��X (Z) bdx�KNoJx�ÆX (Z) bdx�r�v℄�I1,�7bptAZ�O��Zx�
�H{L,�Z�{�,�Z�{$,&��K(|,&���Xd7tA2Z��Z /Ag ����&�� /Ag ����&�� / {|�Z /Ag ���O
'C#X_~
9"2(p�b��?BR$i2(�p�)�pZdÆ
LTCC B$p�FY2A�L�"7bpC�pK-�Æ LTCC 7b�p*�J��Cd�-Yq�f�Z7bpiO��J*V,Cdr%P9OÆ�; LTCC x�9phT7b
�alQ�;�
(1) �{D�> 2∼20000 �9�OX
�w�
i"-Æ"(
<3Xh�ph7�m"�{D��bp�f�Z7b�"TkH�N
���; ε ≤10, �F < 4 ∼5. M���{D��bl 4 �&
kH�Nj�0?��b 33% �WÆfP,pO`b*�{D�p%�*J�#
�[�;�f7bj
�;�{D��
��b,�O`Æ�2
Ht�GpmWfH& Q \�Z	�{D� (>100) �` >150p�f7bv�/pEyÆr��{L^p{s
?> LTCC �f�Zh�7b<g�N%��{D�p�f7b<
(�{D�?> 20∼100Y�w�ÆN<7b?j�{Now0,f(��;�&�{L^\�p{L,�f<7b
nJ MIM �<{L,ÆNd�f7b��v�&$f�� (Q) \�t{L^A�O�p7b;rÆ`(>
<h��3g(�p{No{L*{�7b
?9"Q�-�_~*d�>r�YU
	(NO7bp�{D�?\��l�0�9w�
{�7bp{�v; 10∼100kΩ/ �Æ&p$f�| Q \ftp�f�G
��t,�>&#Qp=N�GK�V\Fpw#�p [5].

(2) \FpEC�pÆ�;E KO� (CTE) ?�}Tl�$�<h"p CTE. LTCC7bp CTE ; 4ppm/◦C �&
 Si p CTE ; 3.5ppm/◦C. �[
 LTCC 7b* Si h"p4%\Fp CTE !�pÆfP#vpA�O� (τf) &?�pb
3> 10−6 �^t
�F;h
\��V,�pEC�pÆ
(3) Z�A��Cd> 900◦C �Q
m" Ag � Cu r&{kvp����{m7bÆZba�XK'XpA�wÆ
2�Ct
\�m%jKqKy^�S&nl4%a��IB�p8:�3Æ�M-Ya�Xq�'Xj
�5�JZp{�v�-Y*��3XZ�jp`�(X�h"�aÆ
(4) S[Y0
[�;7bKQ�XyC�p&
jg5�
ip�^b
EWkv&
EISpF
15BV&?�p[rÆ
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270 H i 6 a x � 21 5
3 LTCC ���4��X�2�9�p LTCCh�7bP

a?�;RO [6]: (1)�Z - -YO (8'-Y).Z�CLg
-Y'XJt�GZ
m7b4%t�{�G
Ni-�w"(d� 20∼30GHz,�� (2) -Y��Z"Pbp NOÆ-Y�;D�ym�Z=VD�>�*
-YK�Z�2���+�;"PK>Z�j*-YnJ�Fp%PÆ"PKr�v"K"T�Zp:15��Ekvr
[j-Y2 �;D�y
�8>Z�CLg-YK"Pb��nJ& Q \'�Æ7bpp�$Z�-�$�Cd
MZ�dAÆv�Z�A���Aj�r� (3) �'-YOÆA�0�/og>�8'-Y�O [7∼9] K�-Y + �Z�O [10∼13]. hH_>�8'-Y�O7bZ�A��(t( 900 ◦C K�-Y + �Z�O7b�(&a�X�m7b�{D�#���{�GCrD�
[2�2A}�
<{sp�p�;Æ� 1 uA| 10−24cm3 R (/ B>`0

Table 1 Electron polarized intensity of ions in 10−24cm3

B3+ Si4+ Al3+ Y3+ Ti4+ Zr4+ Na+

(0.003) (0.0165) (0.052) (0.55) (0.185) (0.37) (0.179)

Li+ K+ Mg2+ Ca2+ Sr2+ Ba2+ Pb+

(0.029) (0.83) (0.094) (0.47) (0.85) (1.55) (6.4)� 2 �	8n(,}9fJ��V
\
Table 2 Examples of typical fired LTCC materials properties

Sintering CTE Bulk re- Flexural

Kinds Materials Supplier temperature /10−6
·
◦C εR/1MHz sistivity strength

/◦C /Ω·cm /kg·cm−2

Crystallized Ca-B-Si-O FerroA6–5 850 5.3 7.5 1012 1600

glass Mg-Al-Si-O IBM 850∼1050 2.4∼5.5 5.3∼5.7 — —

Pb-Si-B-Ca
NEC 900 4.2 7.5 1014 3000

Al2O3

Glass+ SiO2+B-Si-O NEC 900 1.90 3.9 1013 1400

ceramic Glass+
Dupont 850 7.9 8.0 1012 2100

Al2O3+CaZrO3

Al2O3+
Hitachi 850 — 5.0 1012 —

P-Al-B-Si-O

Single-phase
BaSn(BO3)2 Toshiba 960∼980 5.5 8.5 1013 1700

ceramic�{D�*7bp8:�3�7Z9
o (1) )�`Ni9O

ε = 1 + P/ε0E (1)og� ε0— ;OA�{D�
 P— mX5�
 E— {C5�Æ$Wo?X
{|p�P|pqmppjQ6�` LTCC �fpmX5�Æ{|mX5�?6(P|K�m|�Æ) 1 ;�d>{|-YgD"pP|p{|mX5�Æ)



Jo
ur

na
l o

f I
no

rg
an

ic

    
    

M
ate

ria
ls

2 & 36_�q�s�1Y�Y (LTCC) w�=6axVo!E 271

2 ;A0�d0	p LTCC �f7bp�Æ
3.1 �T - q#v�-Y - �Z�O��v$�K>3Jh"p-Y5z�Z
Nd-Yp3JK�Wg�f��	pp��[/p�XKO.?�j�-Yp5z�ZÆ!-Y7b>Z�2v-YZ
>Z�CLg
*CJI*�'XCLJ;4%�'Zp�Z7bÆJF-YpJIKL'=u
%uCdJIKL'vnl�rp�-Y�Zp9 [14]. Cd'X�L(%uJIÆ2(pEUQCL?�nl2(℄Pp'V
MBJIA�C&fCt�JIj�C�
A-Y�g'I��Ct
>S'�?�FJ℄auh8�p'V�MB'�F'�Aj�C�
A2�FJ$�p'Z��#�_%>.jpJIA�KJIj�
8�en�5p'I��
%T(JF�5pPb'VK$�p�'vÆ'�FA�Kj��P9
A�C&A?�m'IjjKNfmz�(n�A��tf�Aj�C�Am'VJF2�
�'vCtÆ�[
C�wjpEUQd�v6��S7bp�p9Y�Æ � 3 Ferro8n(�S�V
\

Table 3 Glass properties of Ferro company

Properties/product EG0024 EG0221/0225 EG2410 EG2770 EG2782

Thermal expansion @260◦C 45.5 37.5 6.5 41.5 62.0

(×10−7/◦C)@Set point 48.5 8.0∼15.0∗ 50.0 45.0 62.0

Transformation point/◦C 645 815 620 825 640

Softening point/◦C 750 — >1000 970 745

Density/g·cm−3 2.37 2.64 2.70 2.60 2.52

Typical firing temperature/◦C 900 >950 1300 >1000 850

Typical powder forms VWG MVG, SRRG MVG TF VWG

Sintering aid Sintering aid
Typical application Sintering aid Sintering aid Sintering aid

/ceramic /glaze

Mg-Al-Si
Glass type Si-B-Mg-Al Si-Mg-Al Si-Al-Mg-Ca Ca-Si-B

(Devitrified)_~Kw�enwjp�'Z
�%t(�& LTCC 7bp$f����t7bp&#�GÆ$(9"$-Y�w�'�p�f
>�ZZdCLg
��)rk�*�fpZV \�:
�[r9�?�>t(��)rtJyA�QZdp$-Y�w�'�pNKÆ$(Zdp-Y - �Z�Z4%I
BZZp�3
&�`�rk�bN-Y -�Z�ZÆhv+��%-Y - �Z�Z9t�K�?(Z(p�ZgÆ(j
$(<�aB� (kirkendall voiding), _>{'C"P7b[��K�p?;pD�Æ��Ni-Y -�Z7b�
9i (2MgO·2Al2O3·5SiO2)O-Y -�Z�#>i (CaO·SiO2)-Y��ZqÆai (Li2O·Al2O3·4SiO2) r�;s	 [15]. l0
�%#FiORp#Fi-Y - �ZÆ�W�9">�~Op-Y - �Z7b
!� P2O5 � Li2O � B2O3 � ZrO2 �
ZnO � TiO2 � SnO2 g 1∼3 i!�K�J
(Z�A�8> 850∼1050◦C Y�
�{D�qE KO�8bÆ Ca-B-Si-O �O7b�;�x7bnl`<�p�/ [16,17], u�89n �;t�&#�Z7b�/Æ(P|4%�tpmX5�
> 850◦C Z�j*a�
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272 H i 6 a x � 21 5XJ��#
( N�{D�; 6±0.3. Ferro 0	p Ferro A6 O7b
9"[-Y�Z�O [18].

3.2 �T + q#-Y�)i�K�Z"PZO*v�2�D"p LTCC 7bÆ"PZr�% Al2O3 �
SiO2 �
9i�ÆKir
-Yr�v)i'X-YÆ!O*r��H�'X-Y - �Xt NOK�'X-Y - (��Z NOÆ�'X-YK(��Zp NOr��HM'i
(Al2O3·SiO2) �Æai (Li2O·Al2O3·4SiO2) �>℄i (CaO·SiO2) �>�~ (MgO·SiO2) ����Ær* Li2O-K2O-Na2O-Al2O3-B2O3-SiO2 -YpN�
(Z�A�> 900◦C �&ÆNi��2 -�
X
J��Cd
�8Z�jp��EÆCF_�&A�
%T(Z&K}"K�bp%jKK�th�p&A(nÆ[OtA2Z�Z�f7b4%�tp�{D���bpA�O���&p{�vKXy��C�pr�pÆ) 4 ;D"p�Z"P7bq(�pÆE�Xmh�p�{D�*h�7b)�Z�{D�%9
s�

lnε = x1lnε1 + x2lnε2 + · · · + xilnεi x1 + x2 + · · ·xi = 1 (1)og
 εi � xi �*;7bg i ��p�{D�K�kE^Æ� 4 o!w �VC^r

Table 4 Properties of filling

Properties (at 1MHz, 25◦C) Breakdown Bulk

Materials tgδ ε Dissipation voltage resistivity(25◦C)

factor /kV·mm−1 /Ω·cm

Zircon 0.001∼0.0014 8.0∼10.5 0.013∼0.009 6.3∼11.5 > 1014

Mg-Si-O 0.0004∼0.001 5.8∼6.7 0.002∼0.008 7.9∼11.9 1017

Cordierite 0.0003∼0.007 4.1∼5.4 0.008∼0.010 5.5∼9.1 1016

Al2O3 0.0003∼0.002 8.2∼10.2 0.002∼0.03 9.9∼15.8 1016

Spinel 0.0004 7.5 0.003 11.9 1014

MgO 0.001 8.2 0.002∼0.01 8.5∼11.0 > 1014

BeO 0.001 5.8 0.006 9.5∼13.8 > 1014

ZrO2 0.01 12.0 0.12 ∼5.0 109

Spodumene 0.004 6.4 0.03 — 1010

Li2O-Al2O3-SiO2 0.005 5.3 0.03∼0.10 — 1012

Pyroceram 0.0017∼0.013 5.5∼6.3 0.01∼0.07 9.9∼11.9 1012

Air or vacuum — 1.0 — — —�[
"P�fq-YZp�{D�b*T(h��{D�b�7Z9Æ-Y�l�'f�Z"bg
DS>d&A�QZ�Æ(g
tOXy-Y*tJy�"
^"
Z�Z Nba�X��Z"P7b*CwjpdXUQ
7bp)�dpC&
Z�j�Æ`7ZWf
(jC�`"P�f>-Y
ZgpK��
���t`Z�A�
"K"Th�pjg5��72pK�^Z�j$(-Y)�IW�*p6> [19]. h�7b
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2 & 36_�q�s�1Y�Y (LTCC) w�=6axVo!E 273g-Y�fJ�pw�vh�j�pÆ�;�2 *h�7b�{D�%9
[*h�pZ�A��{�vr�7Z9Æ(g-Y7bpw�/A;$sw�tk{pK	Z+C�p&p7bÆ(j>_~-Yj�Fm-YpOXyl'XA��9�dÆ���k�7bL�*h�7b!�
l���"PZ*-YZY�p#UFL�Æ'D	(>�~-Y
w" SiO2 � Na2O � K2O � Al2O3 � CaO � MgO #�Nw�	(�>�~-Y
w" SiO2 � Na2O � K2O � Al2O3 � CaO � MgO #�NwÆ*2�{D�N/A
;d�t�{D�p�Z7b
Æ>�Zh�g�N�{D��tp��Æ
3.3 &�q#U" LTCC"
�&p�p-Y�Z�O�;h�7b;r
7bg)���

�J ;
2Zj�;)�J�pZ��p!�KXyp��LÆ
ZO*p_>C�`*k�7bZV�"p?�p
�t`7bp?;pÆ�[r�9�jp7bO*
�[ LTCC"7b��Æ�[I-Y��pgZ�Z7b�*G�pjyÆ[O7b
�9�pr�$i;��M��Z (BaSn(BO3)2) K�����Z BaZr(BO3)2, Z��9�> 900∼1000◦CZJÆNdO*p�'��&
\�&A&g�z�Q�+2�* Ag 3Xp1Æ

Matjaz Valant[20] r�/`M�#�>�#K��#RigZtZ�A�7bpZ�p���{p��q* Ag k��p�"Æk��B)���#7bZ�A��t
h�{D��
+* Ag k����Æ>�#4%�tp�{D�K�G
hZ�A��&ÆM�#4%�tp�{D�K�G
8ZJA�wj
v�4%�F3Wp LTCC 7b
'C"�4PX��f!�[^Z�ty
mZ�A��t` 900◦C �QÆ
3.4 LTCC{��_I�Y9" LTCC x��
i.,� NfoJ>
<�Zh�g�*J;j�{|{s�/�Fprpx�Æ	(2(�{D�K�Jp℄i7bp2Z!�p�qML�[ZV�p��dprv�/pjyÆQ℄LZ�I�!�f�L
Z�YS�bRU��<�dpU`�MB℄i7b�&A��
(Jp��<'� \/K)}7bp�pÆ�" LTCC x�p�Z7b�4��Qu(�;� (1) Z�A����t( 950◦C, �'K
Ag � Cu rk�2Z� (2) �{D�K�{�Gwj
���; Q \44F� (3) fP#vpA�O� τf �b� (4) �Z*�{m7brI����
ISb
ZVY�2Z�!�� (5) ���p�T(�b�dKp�JmrÆA�W80�f7b*,�o	���;`�b,�p�k�9�&�{D�p7b�O
l���;`�&,�pi����/&$f�|p7b��
jy,�-�p&A�p�9�bfP#vA�O�p�f�ZÆ�2m
tZ�Z�O� <�u9�KT"ÆM MgTiO3-CaTiO3 �O [21] � (Zr, Sn)TiO3-BaO-TiO2 �O [22] � BaO-Ln2O3-TiO2 �O [23] � Bi2O3-ZnO-Nb2O5 �O [24] � N#�G�3KG9)�37b�OrÆ) 5 R`�2A�0D"p�d80�f7b�OÆ$u�K
LTCC 
<w0,nlEÆ�F
�2�b?��l 2.0mm×1.2mm×0.8mm.

Ferro0	!%℄i LTCC80�f�Z�εr=37(COG350H, (Zr, Sn)TiO3), εr=83(COG820MW,

(Ba, Nd)TiO3). " LTCC x�dJ�-,?kUbmX"(|jgÆ�pr;^P
N(xC� I"�DAGkÆ9" LTCC x�d�p80���*?�> 76GHzQm" [25,26].>A��6 LTCC x�1W(d�
<{$�
<{L� LTCC h�K&���x
	�" LTCC x�d�
<80w0,� X��-,r)i80,�8%%*4Æ
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274 H i 6 a x � 21 5� 5 ��(�	z�J��V
Table 5 Microwave dielectric materials

Materials ε Q · f τf

Ba(Sn,Mg,Ta)O3 25 200000 –5∼+5

(Zr,Zn)O4 38 50000 –5∼+5

(Ba6−3xSm1−yNb1−y)1+2xTi11O54 77 9000 9

SrO-CaO-Li2O-xLa2O3-TiO2(1−x)Sm2O3,x=0.17 117.5 4122 +149

SrO-CaO-Li2O-xNd2O3-TiO2(1−x)Sm2O3,x=0.17 112.5 4928 +135

BaO·4TiO2 ·0.1WO3 35 8400(6) 0

(Mg0.95Ca0.05)TiO3 21 16000(3) 0

0.6(Na1/2Nd1/2)TiO2−0.4(La,Nd)(Mg1/2Ti1/2)O3 40 2000 0

(CaSrBa)ZrO3 29∼32 2000∼3000(11) 0.4

(Ba, Sr)O·Sm2O3·TiO2 80 3700(3) 0

(Ba,Sr)O·Sm2O3·TiO2 80 3700(3) 0

4 LTCC ���X	��7b%MQ�; [27]: 1) ���pKQpfw(
5r�PXK"}'B� 2)�b*h�"DNyp%j�O�L� 3) ���pZ�o;*h�bpZ�o;!�
Cd{�alFp��T�p
Z�jp{���2�?Jh�(n� 4) Z�Spkd%&p{kvÆ LTCC 'Dm"pk�7b%)����K� / �� / Æ(g)O*v�/pEy
v�;Q[pk�7b
4%{kv&�J"t�:{1p\Fr�yÆ
< Cu 3X�Fgr��6p�(9pD�v Cu p�UK%jKp�SÆML�V&?��S%jK
(j'�d Cu �bp�Xv LTCC/Cu d�p�(-��yÆ IBM0	9�p�℄vTx�
T"��A�Q
>g H2 -�gp�Q-p�X�"
�X5�%jKq;) C, (j
 H2 *[/-��"
�d Cu p�XÆg H2 -�B�F
+?����-�l' [30].�k�%�Fp\#K[p�G�pÆr�`�-Y�Z - �pZ�o;K>-�$�Q�1KW'Fpf�oÆ�1?��*r{K{�fgVÆ�>t( 875◦CZ�
�P|2IS
��"aa�X;r
> 900◦C �WZ�j
'CE/K	P|p-YZIS
�XtK#Fir�'Z	�IS*%N�" [28]. FerroA6 v Ca-Si-B-O ?�'-Y
OXy; 700◦C, ��b 188 K 299, �7�E^;h
�*E% 15 K 30vol%p LTCC-Y�Æ��p�N"(`��p'�ISCdp7�Z�pa�X�Wyo;
a�X_�&A�Æ* LTCC -Y�pDppCdpa�Xo;Z�
\�aS` LTCC h�p�<�9dK1>BVÆhv LTCC -Yp�Nb�tk�p{kv
$s�'Cd [29].

Shapiro[30] r� CaO-B2O3-SiO2+ �Z;h�7b
�;kX
>t( 950◦C QZJ
nl`t�Gph�Æ
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5 LTCC �XÆN%�*�t=2�bi
LTCC 7b*S`\
gl N�\t�{D�l&�{D�Km"#�2�C�r�FCL
hv�2p�O[v2�nG}�Æ_>pr�D��H� 1) >�Opw�Kp�p�&r��r�v	^pk��B"o*���;hT
XB�%pQx�℄kÆM6��{D���f�G�fP#vpA�O�rKQjd�p�>d39O�7bg)��>2ZCLgp).1=uqZV�"pjQ��WyCL�2ZCLpa�X��f��p�Wf���3f���LprD�� 2) 7bpd���
9"&A7Z���
2 Z�j�F
�8�ena�88pS8�3Æ7bO*�J ;
ZV�Xy�Lp�}fr/���>&#QUD-�rD� \7bpC�p
�[2 r�9�jp7bO*"o��p#X
�8r�9�jp-���
m(4%\Fp&#�p�qOX-�#v+w�oJXr�Æ
LTCCx��F�gK}2(x�p-R*#H
ML�v�M>IX'z��k,prpu?
[$s�v5X}ax��FKW�td?J"
2�2Tf	f9�Z9x�ÆEA	tAZ�pt�{D�p�f7bp�/�SySÆ9FtAZ��f7b*,�p=�ABX-�
2 4%j�p^b��84%Ssp*|T�Æ�2
ML>A�WR"A��%���9XlB��Uq�pntQ
9� / #Xq!%}rXlB�uT"j/Q�jx��j-�fj7bd?4%j.��j"-�j�3pjmtAZ��f7bK,�
W9F LTCC ,�_~*�-x���" LTCC ,�p=�B$BX
&E^"EA LTCC x�B	pnJ*�Fv�S�/pr�-�Æ�O��
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Development of Low Temperature Cofired Ceramic Technology

in Material Field

WANG Yue-Hui, ZHOU Ji, CUI Xue-Min, SHEN Jian-Hong

(State Key Laboratory of New Ceramics and Fine Processing, Tsinghua University, Beijing 100084, China)

Abstract: The low temperature co-fired ceramics (LTCC) technology was developed in recent

years that about integrated technology of electric components. It became mainstream and trend

and economy grow point. The paper reviewed the characteristic and technics and relative tech-

nologies of LTCC materials in details.

Key words low temperature co-fired ceramics (LTCC); passive integration; glass ceramic; mi-

crowave dielectric


