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As|2PHS o] 8¢+ A7hdamascene) 7] Wi A #ldE] Ao s It dERE WK =3
A7) &S 2F9E AFste A Zo] 037 um, 0.18pmg) XY EWAE FHF F field emission scanning .
electron microscope(FE-SEM)Z ERIX] @& &3}t #Me = Janus Green BE ARSI T, AR 24
polyethylene glycol(PEG), ZXA| 2 3-mercapto-1-propansulfonic acid® AHE3ISITE @S VA ¥ 45
037 um@GEEH] 2.7: 1) EARNE F= Qlo] HAF 4 gIor) 0.18 um@EAH! 5.25: 1) EAX]eIM = FF(void)l
Fg=ERch AE=E A7 ASlE 0.18 um EIXE FF o) 2R & AUt HEEE HA7BA & A5
EQX) ZAgelxy] A& eg FRIH A Edla A-A s vAgE EAX] 1A 3= FAZ vbE,
ALHE 2R AeE EX JREMEMY RAETE ARl TUS FEE fEsld vAg EFXE 35
ol A& 4 ANATH

Abstract : The effects of leveler on the copper trench filling were investigated during damascene plating process.
To investigate the trench filling effect with the addition of a leveler, a cross-section images of the electroplated
trenches with the width of 0.37 um and 0.18 um were observed by field emission scanning electron microscope
(FE-SEM). Polyethylene glycol(PEG), 3-mercapto-1-propanesulfonic acid and Janus Green B were used as a carrier,
an accelerator and a leveler. 0.37 um trenches were superfilled without voids, but there was voids formation in
0.18 um trenches when the leveler was not added into the electrolyte. On the other hand, 0.18 pm trenches were
superfilled without voids with the addition of the leveler due to the reduction growth rate of copper at protrusions
and edges, which yield smooth final deposit surface. The leverer effect becomes more significant as the width of
trenches becomes smaller when trenches are filled.
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Fig. 1. Schematic drawing of Cu electroplating equipment.
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Fig. 2. Effect of additives in copper electroplating solution on the
steady-state I-E characteristics.
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Fig. 3. Effect of additives in copper electroplating solution on the
EQCM characteristics.
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Fig. 4. FE-SEM cross-section views of electroplated Cu trench with
leveler and with out leveler.
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Fig. 5. Effect of leveler in copper electroplating solution on AFM
images of electroplated copper films.
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Fig. 6. FE-SEM images of the “superfilling” phenomenon associated
with deposition in the solution with leveler.
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