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ZFMICH Tj7] 7| H|w A Silicon vs Organic Interposer
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H0{2| 0 Ao, Me|E QEEXLO| 7= HAAIE 20|7| et Az St 40| A& QT [E3]: Yole
Group].
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SHM M5 2| B H|Ww &M (Performance Metrics)
9] 9_Wéj(Power Integrity), & %F% Eg(ThermaI I\/Ianagement) w=lin %!% 4(I/O) U=ZE 240 f
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S HE Al AT R AH(Skew)O|Lt BHAL £ FEe o~ QL= 2010] E|0, 3 35 Y (PDN, Power Delivery
Network) A2 Al A2 ZSHIR Drop)E A0{st7| s & S&et C|HEY HIHA|E{(Decoupling Capacitor) HiZ|
Hefo| 2+ HEIC)

™ P e
I

=H, € &2[(Thermal Management) d52 & 7|=2| =24 20| T2} 40|st Y2 2 IC}. Silicon
Interposere & A4 =& (Thermal Conductivity)0| 7|8 7|8t AZHELCI Y 55| =Cf AM2|22 oF

=
140~150 W/m-K 22| SUE=ES 7HA|= BHH, L84l 77| 71T 22 0.2~0.5 W/m-K &&0f 215ttt
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UCH Me|E 2 A2 A ZEA 7te| CTEE FAKetH €@ S (Thermal Stress) 2|0 F2/5HA|2F, QIE{ LA 2}
SHE IHZ|Z| 7|ZH(Organic Substrate) At0|2| & CTE 2t0|= & AtO|Z& (Thermal Cycling) 2H40{| A

I (Bump)Lt TSVO| 7| A& D25 SZA|Z 4= QUCt Organic Interposere EHE82 oLt AHZ 2|9
RAYE ESI0 E SHES et = Ues AAH 2|7 ZAfeict,
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I = ZEZZ (Photolithography)S 7|8t 2 5122 4 00| A Z0|E{( m) &F2|2] O/ MZ(Line
Width)2t OJM| T|2| $£840| 7}s35iCt. Ol= &Y HAG O B2 £2| H|0|e] S22 &2 4+ US2 2|0(5H0,
HBM (High Bandwidth Memory)2t GPU 7to| ZZTH QIE{H|0| A S 5i5H= G| W42 Q1 240|C} Organic

A
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Interposere Y=Y (Build-up) 382 stA= Qs MZ 1t 2EA(L/S)0| 2|20 s dtiHe=2 Hot 212 7=
LHC 2 OM[2t7} 2z Q2L 03] Ae|2 =22 21U HiM F3i0f|l= A|2F0| WHEC}, 2tA] Organic
LA s HAELHE T|0|E X2|Z0| S22 AL H[E 2840| S22 AH|RE C|HIO[A0|| Aetst
S48 Bolct,
Ol¢fe| BAMS HIECZ 22 d5 A HE 29 H|ustH Ctaat i},

Hln = Silicon Interposer Organic Interposer _
s 2ZH (SD) 042 2= (O|M A0 7ts) BE (220t &4 28 He2|Z0] 1 SAlof 72
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M2 2244 (P) 4 (HUBH PDN 7)) S (R Drop 22| Z2) -
HMZ & (Thermal) iR &2 (~150 W/m-K) 242 (<1 W/m-K) Ale| 20| wdof| efel
2tE Uz (L/S) Z0|M| (Sub-microng 7ts) 35 (&= m~34d m) A2[Z0] /0 BE Y=
CTE 0§ Y OH2 AL (2FEA) a0 2 (89 22| BR2) -
= N Consumer, Automotive,
=2 ER Al 7t57], HPC, HBM s . -
Mobile

2oz Silicon Interposeres =E9| AT YULQL WH Hg, 02|10 219U E |/07F 27 AlY
GIOJE{MIE{ 8 SHO|AIE T2 MM A|Zte| S84l 7|&0|Ct BFH, Organic Interposers ATHZH O 2 U2 H|2D} |2
0|42 BIEC 2, 45 2727t H2|Z £20| D|R|A| A2 HME CiHA et H|E 2[H2tt W HE BHEA|
A EOIM et BUHS RASC 2[20= 0l2{st & 7[=2| S 2Estol 2|22 0IM Hid st
77122 4/8HH 0|82 SAl0 2|5t = 50| E2|= TH7 | 7|= M7t 7t&ste| 0 QUCH [E3: IEEE
Xplore]

{"title":"Performance Metrics Conparison

Architecture","layout": "horizontal ", "steps":[{"tag":"0","title":"Signal

Integrity","desc":"Silicon: Hi gh-frequency precision vs Oganic: |npedance control

chal l enges"}, {"tag":"0","title":"Power Integrity","desc":"Silicon: Stable PDN via fine TSV vs
Organic: IR Drop mtigation"},{"tag":"0O","title":"Thermal Managenent","desc":"Silicon: H gh
conductivity vs Organic: Low conductivity/H gh stress"},{"tag":"0","title":"Routing
Density","desc":"Silicon: Sub-micron L/S vs Organic: Build-up L/Slimts"}]}
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2% 3NN L 28 24
ZAMICH Ii7 | 249 HEtE AY A= liy 4= thes] d7|H J80i| =ote| 2| o0y, ThEf it 2||0) A2

A2 22 = (Manufacturing Complexity)2F 2| H|2(Cost per Unit), 12|10 2|Z H|&Eo| BAHMEE AHZ =
22 (Yield Rate)Q| A22tA|0f] QUCt. Silicon Interposer?t Organic Interposer= 22402 AFE L= 7|TH9
Azt Fdxl= 0N 2|22 Fo1 LA0] 40|57 W20l|, 38 THAH Sl £ AQ5|= dH|2 44, 12|11 <l|o|
37| AlgH(Reticle Limit)of] TH2 HA|H =840{AM 2FTH 20| 5 EICt,

Silicon Interposer= Bt=2|| &4 (Front-end) 7|8 7|8t2 2 St= TSV(Through Silicon Via) 30|
400}, Ol 0| 2 mi7 |2 (WLP) 7|=2 &&5I0] IR =2 dULE oIS 4= UCt= FE0| A2,
29| B L7t O =Cte TS L£UksIC TSV &M, Via Filling, 22|22 CMP(Chemical Mechanical
Polishing)2t Z=2 n7to| AH|et FAUst 38 |07t 2 == CHAZE Z8te| =0, Ol= 27| 4H|
EZHH|(CAPEX)E 40| &&Al71 Q2l0| &Lt EoH A2|2 0T 242 2= H|E0| R7|= 7|T0i| |k
YS3| =20, O|M| T[Z | TAHE 2o n7te| g ZH|Z A0 StE2 A T 4SS £510)| QICt £3,
QIEJELZC| 37|17t HZ T THY YO|HO|A ¥E & U= Net Die(¥E 4°)7t S st= Scale-upl| §HA |7t
Z250, 0| CHS A H9|%3'O| 27%|&= HPC(High-Performance Computing) A|Z0A B2 23S ItEA17|=
3HA|Z—|(|)_ E__'.L7|-OE a%%l-l:l-.

o
8tH  Organic Interposer= PCB(Printed Circuit Board) A& &2} ALt Build-up 242
A A

g 7|ge2 siet,
ABF(Ajinomoto Build-up Film)2t 22 2 H2E 2{Z5t1, 0|M 3|2E Ystes L2 2|2 7|8 S
HISH S HAVE U222 chasit, 3820 17| YBIE 8 4 AN A= SE=7t HO Ol 2 B9l
HHY it 8o FH2= 0|0RIC} Organic Y49 71 2 ZH 2 &g (Scalability)ofl QT 22|Z
U EX 7} =g 8[| Reticle Limitol] 2[5l 22(2{Ql 27| =0 Hofs Hhe Aat 2f, 77|12 7|8 7|
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CHE Y Z|H A= 7 |1s2
-85t floh S =
7ts80| & st ¥

o| mj7|2| & &5tV | &O|[SICt. Cf2t O|M| 2| Z(Fine Pitch)E
2, 27 FZE(Alignment) 2H|2t 2471 SO0 2 3Y +2 22

o
=
2
dz HJE

719 A4 &4 £

AN
e, Bl 712, o8 4 &g SHO|AM Bl ChS2 20

H| i gt= Silicon Interposer Organic Interposer

F2Hz 34 TSV, WLP, CMP, Photolithography Build-up, ABF Lamination, Plating
Az S IR 52 Bty M2E 4+F) 7t (PCB/Substrate 24 £=&)

Ao 2 2 (Organic Film, HE
A= 2 b g h2 £ (5i Waer, 23 =27) ;HHD“ =5 (00

o

2| 15le o) Sap 0z 252 20|55t Clx M=
A2 (Yield) E4 OlM T2 23 Felstit, TSV & CHH A —_rL°._4__ EO0[stLt, CtE AE Al
e 22 d8 = A

_ . . o _ oA 7|2 (Large Form Factor)o|
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