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Recent Progress of Hybrid Bonding and Packaging Technology
for 3D Chip Integration
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ABSTRACT

Three dimensional (3D) packaging is a next-generation packaging technology that vertically stacks chips such as
memory devices. The necessity of 3D packaging is driven by the increasing demand for smaller, high-performance
electronic devices (HPC, Al, HBM). Also, it facilitates innovative applications across another fields. With growing
demand for high-performance devices, companies of semiconductor fields are trying advanced packaging techniques,
including 2.5D and 3D packaging, MR-MUF, and hybrid bonding. These techniques are essential for achieving higher
chip integration, but challenges in mass production and fine-pitch bump connectivity persist. Advanced bonding
technologies are important for advancing the semiconductor industry. In this review, it was described 3D packaging
technologies for chip integration including mass reflow, thermal compression bonding, laser assisted bonding, hybrid

bonding.
Key Words : 3D packaging, Hybrid bonding, Micro bumps, Chip integration
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3D 7)1 EA R Y& AAsHE WAloflA] X3t AHEDEAolA= ASMLE] EUV  (Extreme  Ultra-Violet
sto] A& FASHA ASsto] dAshs 71eR, WHeA|9]  photolithography) 7] &} #ho] SARIAD (44 1 10~120 nm) &
HAEE PIA7l= 71solh Ladol] Wh2W 27] w7 F3f flojuiof wAlRt ey} sjz2s *H7l" 8 s
7 ®A1-& DCA (Direct Chip Attach), COB (Chip On Board)e} 2 ©] &@38}¢Ith 2yt AL 5G, HPC 5 Hf &2 H|ofE A
o] PCBo|| & up Balsl= Zlo|qlrt o] mE b gy 459 AFe Yste +a7F oA Sirk 1
FE52 71wo] 4% A7%5h= FOWLP (Fan-Out Wafer Level 23, 414, SK slo]H 2, TSMC 5 @2 229 H=A] 7]
package), FOPLP (Fan-Out Panel Level package)o] 54315ty 952 717] 4% 483 9 Holg AH&E S71H& 9
SiP (System-in-Package), MCP (Multi-Chip Package) 5-2] 7ijido] 3l FAZ o= Mot 1]7]%] (Advanced Packaging) &= 7S
SASHA BR) WA RIS MEAS A flo] WAIY a7 HobolA] A&H) WS Feka otk
W, 4, Wzel 5 ekt 14 RAES WEE Fe] 1 AN 714 7]4 BojollAl 25D 93D a7 4 3 2
& WA )% 7% (Hotegenous Inegaion) & 9131
MR-MUF(Mass Reflow-Molded UnderFill), sfoj B 2| = Hol &
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Fig. 1. Advanced packaging technology road map.”
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Fig. 2. Schematic of 2.5D packaging using Cu pillar bumps
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Fig. 3. Schematic of conventional mass reflow process.
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2.2 E2&EIEE (Thermal compression bonding)
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Fig. 5. Schematic of laser assisted bonding process.
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Fig. 7. Schematic diagrams of Cu connection pad structures.
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Fig. 8. Schematic of the HBM integration on 3D packaging
using hybrid bonding.
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