Product/Process Change Notification- PCN

Reference: PCN2022_ 1024 d q!@lgg

UMC BEOL Improvement_Trinity (D2284) A Renesas Company

Issue Date: 22-May-23
1. Change Category

PCN category: Minor Change (customer information)

2. Contact 3. Product Information

Customer Name: Various Customers Product ID: iW1699-XX, iW1699B-XX, iW1760-XX,

Customer Contact: iW1760B-XX, iW1770-XX, iW177X-XX, iW1790-
XX, CP1760-XX, CP1760B-XX, JW8900, JW9800,
iw1830-XX

Product Name: Trinity (D2284)
Renesas Contact: Thanh Nguyen

(Phone, e-mail) thanh.nguyen.kx@renesas.com

4. Description of Changes

CIP (Continue Improvement Project) for Metal covering VIA @ Line-end window improvement for UMC 0.3 um
HVCMOS process.

HTOL 03HVCMOS eHV30 Backend
WCMP_DUV

b b

5. Implementation Plan

Item Time Range planned Status

Qualification plan (reference) N/A Done

Qualification results expected 11/15/2021 Done

Engineering samples expected 12/15/2022 On-Going

Implementation date for change Q1, 2023 Q1, 2023

First shipment with changed items planned Q1, 2023 5 weeks after customer accepts PCN
Last shipment date of unchanged product Upon acknowledging PCN | 5 weeks after customer accepts PCN
Updated Device Material Declaration (if N/A N/A

applicable)
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UMC 0.3 um CMOS Operating Life Test Summary

. 168 500 1000
Test Test conditions Sample Results
Hrs Hrs Hrs
D2293 = 0
Ta 12_5 < 161 0 Fail 0 Fail 0 Fail PASS
Lot 1l 20V Bias
D2349 = 0
Ta 12_5 < 161 0 Fail 0 Fail 0 Fail PASS
Lot 2 16V Bias
D2417 = 0
Ta 12_5 < 158 0 Fail 0 Fail 0 Fail PASS
Lot 3 18V Bias
Operating Life Test Fit Rate Estimate
Calculation Assumptions & Data Summary Use Ta FITs MTBF Hours
Total Number of Test Lots = 76 25 °C 0.156 6,409,307,643
Quantity of Devices = 14,286 35 °C 0.360 2,777,885,631
In-Stress Device Hours = 11,802,606 45 °C 0.789 1,267,192,182
Total Failures Observed = 1 55 °C 1.6511 605,641,368
Upper Confidence Limit (Poisson) % = 60 65 °C 3.311 302,052,162
(Poisson) Failures @ Upper Conf. Limit = 2.02 75 °C 6.384 156,634,193
Activation Energy(eV) = 0.7 Fit = Failure in Time (1/billion device hours)

FIT Rate is calculated from process similarity. Data was taken from HTOL evaluation from many
products which were built by UMC HVYCMOS 0.3 um Shrink ; 8" wafer process.
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B Layer change from M1 photo.

Dialog BEOL WCMP_MET/VIA DUV proposal

B Backend photo layer exposure by DUV.
B W etch by CMP.

Original HV30 structure

ARC

EHV30
Layer
Asis To be
ILD ETCH ETCH BACK ETCH BACK
CONT PHOTO I-LINE I-LINE
W ETCH (CONT) ETCH BACK ETCH BACK
M1 PHOTO I-LINE DUV
IMD1 ETCH CMP CMP =
MVIAL PHOTO I-LINE DUV
W ETCH (MVIAL) ETCH BACK cMP
M2 PHOTO I-LINE DUV
IMD2 ETCH CMP CMP
MVIA2 PHOTO I-LINE DUV
W ETCH (MVIA2) ETCH BACK CMP
M3 PHOTO I-LINE DUV
IMD3 ETCH CMP CMP
MVIA3 PHOTO I-LINE DUV
W ETCH (MVIA3) ETCH BACK cMP
M4 PHOTO I-LINE DUV

m2

l

Ti 500/ TiN 800

Original
( 0.35um 90% shrink BEOL )

DUV+WCMP
|

DOE structure

Ti 150 / TiN 700

Ti 500/ TiN 800

(0.22um

DOE

BEOL from M1 )

3. RIS XY
RFQNF.26 #14
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Product/Process Change Notification- PCN

Reference: PCN2022_ 1024 d q!@lgg

UMC BEOL Improvement_Trinity (D2284) A Renesas Company

6. Signatures

05/22/2023 Richard Zelenka/ Sr. Director
Dialog Quality and Reliability AMSBG,
Dialog Semiconductor
Date Name / Title
Customer acknowledge receipt of PCN Signature
Date Name
Customer Approval Signature
(Major changes only) Date Name

For Major Changes:
1. Customers should acknowledge receipt of the PCN within 30 calendar days of delivery of the PCN.
2. Lack of acknowledgement of the PCN within 30 calendar days constitutes acceptance of the change.
3. After acknowledgement, lack of additional response within the 90 days period constitutes acceptance of the

change.
4. After receipt of all requested qualification reports, additional data to clarify the PCN, and/ or samples, the

customer shall have at least 30 days to review this qualification data and test samples. Lack of response by
the customer after these 30 days constitutes acceptance of the change.
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