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ABSTRACT: A negative-type photosensitive semi-alicyclic polybenzoxazole (Nega-PSPABO) based
on poly(o-hydroxy amide) containing an adamantyl unit (PAHA) and
oxybis(3,4-dihydroxymethyl)benzene (OBHB) as a crosslinker, and a photoacid generator,
(S-propylsutfonyloxyimino-SH-thiophen-2-ylidene)- (2-methylphenyl)acetonitrile (PTMA) has been
developed. The photosensitive polymer (PAHA/OBHB/PTMA=85/10/5 wt) showed high sensitivity (Dy s
=14.4 mJ/cm®) when it was exposed to a 365 nm light (i-line) and developed with a 2.38 wt % TMAHagq.
A fine negative image featuring 8-um resolution was patterned in the film by contact-printing mode,
which was converted to the corresponding PABO pattern image by thermal treatment without pattern
deformation. The optical estimated dielectric constant of Nega-PSPABO was 2.62 at 1 MHz.
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Figure 1. Dissolution rate of PSPABO as function of (a) OBHB contents and (b) post-exposure bake
(PEB) temperature.
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Figure 2. (a) Photosensitivity curve of Nega-PSPABO film (2.2 pm thickness)consisting of
PAHA (85 wt %), OBHB (10 wt %) and PTMA (5 wt %). (b) SEM image of cured PABO pattern
on a silicon wafer. Film thickness was 4.1 pm.
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Table 1. Refractive indices and optically estimated dielectric constant of photosensitive polybenzoxazoles.

Thickness Refractive index Dielectric constant
Film - 5 p
[um] ne' PTM Hay© €
PABO 6.5 1.5244 1.5211 1.5233 2.55
Nega-PSPABO-I° 6.5 1.5436 1.5394 1.5422 2.62
Nega-PSPABO-IIf 46 1.5705 1.5334 1.5581 2.67
Nega-PSPBO® 4.1 1.5828 1.5738 1.5798 275

a. In-plane refractive index measured by prism coupler. b. Out of planc refractive index by prism coupler.  ¢.
Average refractive index calculated as following equation: nay = (2ne + nmv)3.  d. dielectric constant
calculated optically as following equation: ¢ = IRE e. Photosensitive PABO
(PAHA/OBHB/PTMA=85/10/5 wt). f Photosensitive PABO (PAHA/MBHP/PTMA=85/10/5 wi). ¢
Photosensitive wholly aromatic PBO (PHA/MBHP/PTMA=85/10/5 wt).
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