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Figure S1. Three classical methods for the synthesis of photosensitive polyamide esters: (a) acyl chloride method
(b) DCC method (c¢) polyisoimide method and (d) GMA method.
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Figure S2. GPC curves showing the molecular weight distributions of PAE-1, PAE-2, and PAE-3.
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Figure S3. PAE-2 with 10 wt% photoinitiators exposure development results.



Figure S4. PAE-1 resin contains 5 wt% photoinitiators exposure development results.
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Figure S5. PSPI-2 Film thickness curve after high temperature curing.

Table S1. The Dy, Dyand the maximum patterning resolution of the reported photosensitive polyimides.

Maximum

Sample name resolution (um) Dy D, Ref.
PSPI-2 5 277 (10Ghz)  0.0135 (10Ghz)  This work
PSPI-2 10 3.16 (5Ghz)  0.0098 (5Ghz) 1

n-PSPI-2 7 2.73 (10Ghz)  0.0032 (10Ghz) 2
n-LTPI-IMZ-2.0 5 2.8 (10Ghz)  0.0058 (10Ghz) 3
PI-PyFs,-200 3 3.18 (10Ghz)  0.00241 (10Ghz) 4
C-PI3 5 2.93 (10Ghz)  0.0096 (10Ghz) 5




Table S2. Synthesis parameters of PAE via polycondensation and graft modification

6FDA TFMB POB PB
Name  samples
(mmol)  (mmol) (mmol) (mmol)
PAE-1 6FDA-TFMB 15 15 - -
--- 6FDA-TFMB-1%POB* 15 14.85 0.1 -
PAE-2 6FDA-TFMB-2%POB? 15 14.7 0.2 -
--- 6FDA-TFMB-3%POB® 15 14.55 0.3 -
--- 6FDA-TFMB-1%PBP 15 14.85 - 0.1
--- 6FDA-TFMB-2%PBP 15 14.7 - 0.2
PAE-3 6FDA-TFMB-3%PBP 15 14.55 - 0.3
2POB (x mol%) content relative to the total -NH, groups derived from TFMB and POB.
"PB (x mol%) content relative to the total -NH, groups derived from TFMB and PB.
Table S3. The esterification degree and molecular weight of PAE 1-3 resin
Sample M, (g/mol) My, (g/mol) D
PAE-1 9600 19900 2.07
PAE-2 9800 19200 1.95
PAE-3 10500 21500 2.04
Table S4. Grafting rate of PAE-1 with different reaction time
Time (h) Ar-H Integral area C=CH, Integral area DOE (%)
1 12 0.18 4.5
2 12 0.85 21.3
3 12 1.29 32.3
4 12 1.34 33.7
5 12 1.35 33.8
6 12 1.42 354

Ar-H 7.0~8.5 =CH, (5.5~6.1).



Table SS. Grafting rate of PAE-2 with different reaction time

Time (h) Ar-H Integral area C=CH, Integral area DOE (%)
1 12.1 0.96 24.0
2 12.1 1.48 37.0
3 12.1 1.67 41.8
4 12.1 1.65 41.3
5 12.1 1.62 40.5
6 12.1 1.68 42.0

Ar-H 7.0~8.5 =CH, (5.5~6.1)

Table S6. Grafting rate of PAE-3 with different reaction time

Time (h) Ar-H Integral area C=CH; Integral area DOE (%)
1 12.1 0.68 17
2 12.1 1.34 33.5
3 12.1 1.98 49.5
4 12.1 2.00 50.0
5 12.1 2.08 52.0
6 12.1 2.12 53.0

Ar-H 7.0~8.5 =CH, (5.5~6.1)

Table S7. Mechanical and thermal properties of the resulting PSPI 1-3 films

Thermal properties Mechanical properties

TGA DSC TMA

Tasw  Tazow  *Turi, Ty T, CTE Gmax & E
Samples [°C]  [°C] [°C] [°C] [°C] ppm/K [MPa] [%] [GPa]

I 384 581 246.1 - 283.3 86.1 1052 1.8 6.6
II 436 586 287.1 - 297.7 543 1233 22 79
111 483 595 291.6 - 305.5 594 1347 23 8.7

a:Tyri = 0.49 % [Ty 50, + 0.6 * (Ta30% - Ta5%)];5
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