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Chip analyze
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Wafer Results Reticle Results

T~

112.29mm

L

Show Illustrative Background

[+| Show Reticle Shot Grid

Die Per Reticle: 8 (2x4) Reticle Utilization: 90.1321%

[ Full Dies: 664

98.69mm?2 ood Dis: 464
Defective Dies: 0

6 64 Partial Dies: 72

8. I N Excluded Dies: 32
k

Exposures: 96 (68 full, 28 partial)
Wafer Diameter: 300mm

Wafer Area: 706.8583cm?

Per Die Area: 96.6667mm?

Total Die Area: 711.4669cm?

R#EEONE S

Total Waste Area: 64.9915cm?
(91944%)
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Price and Yield

yield
just Manufacturing yield
No Package yield

DO Wafer Price
Price/die yield

Wafer Results

: Show Reticle Shot Grid

O
B3]
N

Full Dies: 664
Good Dies: 664
Defective Dies: 0
Partial Dies: 72

Excluded Dies: 32

R#EONQOG®

Exposures: 96 (68 full, 28 partial)
Wafer Diameter: 300mm

Wafer Area: 706.8583cm?

Per Die Area: 96.6667mm?

Total Die Area: 711.4669cm?

Total Waste Area: 64.9915cm?
(91944%)




Price and Yield

5nm DO Trend
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In those photo shows that

Defect Density (DO)

Advanced Technology Defect Reduction Trend Continues

+ Production volume and product diversity accelerate yield learning
+ N2 Do improvement follows the historic curve of FInFET technologies

— N7/NG
= N5/N4
m— N3/N3P
— N2

Time (Quarters Relative to MP)

Estimate Price and yield we can use

When the process enters mass production _

We can roughly estimate

High Yield:
Middle Yield:
LowYield:
Ultra Low Yield:
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Price and Yield

Table 1 - TSMC Wafer Prices by Node ($)

| 2020 | 2021 | 2022 | 2023 | 2024 | 2005
2om | S0 | so | so | o | s0 | 24570
3om | %0 | s | s0o | s1985 | $19150 | $18.445 |

$13,495 | $14,105 | $14,105 | $13400 | $12,730 | $12,095
$10,720 | $10,775 | $10,775 | $10235 | $9,725 $9,240

Source: The Information Network (www.theinformationnet.com)

Image credit: The Information Network via SeekingAlpha

N7 Price in 2024/2025 was nearly (k00N IAAEE

AMBRERMZEAEE - ARURERSE eennam

16,000
10,000

6,000
2600 3,000 -

10nm nm S5nm
2008 2014 2016 2018 2020

HWEEP - DIGITIMESE® « 2022/11
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Price and Yield

Al9Pro in 3 Price of 4Yield

Each A19 Pro Price

25.93% [1236.97% — 25.93 26.936 28.22 29.58
29.17 30.30 31.75 33.27

32.41 33.67 35.27 36.97

data

High Yield:
94.39% 90.856%  86.65% 82.67% Middle Yield:

LowYield:
per Wafer data Ultra Low Yield:

2025/12/20 Apple A19Pro @Kurnal 19
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| Extending N3E to Address Automotive Market Early: .-

* Auto Early pre-fetches automotive design rules and SPICE model to
enable early design start before technology is auto-ready

Auto Early q Auto Ready

2026
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TSMC N3P (3nm 3rd)
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Transister number

Used UHD lib Used HD lib Used HP lib
Cell H Cell H Cell H
Gate Pitch Gate Pitch Gate Pitch
Logic Density: Logic Density : Logic Density:
Area: Area: Area:
Tr number: 10683.69Mt Tr number: 6148.8Mt Tr number: 2052.25Mt
AN R S S U ale=ess | 8,884. 74 Millionss | 8.88Billion
2025/12/20 Apple A19Pro @Kurnal
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A19 Pro

PCore P Core

E Core E Core @ E Core E Core

shared L2 16MiB shared L2 6MiB

SLC 32MiB




On chip analyze-CPU-Cluster
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On chip analyze-CPU-PCluster
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IF 52
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On chip analyze-CPU-ECluster

E-AMX E-AMX
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On chip analyze-CPU
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On chip analyze-CPU-P cluster

P-AMX | P-AMX
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On chip analyze-CPU
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On chip analyze-CPU-E

Coretf2
@4.26Ghz i
2, il

L
@1.6

GPU Core #5

m "

6.574mm?2



P Cluster ADPLL

2x AMX

6MiB L2 Cache

LJ_LL
L]




E-AMX E-AMX

6.574mm? 6.572mm?

Global 2-2 HD Library
Nearly unchanged vs previous generation



On chip analyze-CPU-E

8.8%



On chip analyze-CPU-E-L2
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sMiByte 1111

0.127mm?2 x2

2 Units (Unchanged)
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On chip analyze-GPU
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On chip analyze-GPU
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SRAM Density-SRAM |P #1
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| 6MiByte
6MiByte

SRAM IP #1



SRAM Density-SRAM |P #1
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6MiByte

SRAM IP #2



| 00um
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32KiByte d 54um

[20um

SRAM IP #2

21600um?2
128KiB 81.818%

0.020599um?2/bit

4,848.48KiB
37.878Mbit



SRAM Density-SRAM [P #3
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SRAM Density-END
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SRAM Density-END
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On chip analyze-NPU
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On chip analyze-NPU
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On chip analyze-NPU
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On chip analyze-NPU
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On chip analyze-ISP
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On chip analyze-ISP
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On chip analyze-ISP
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(LPE cores)

0.756mm?  0.63mm?



dual LPE cores 0.63mm?2
0.756mm?2

0.25mm2 0.21mm2
dual-core 512KiB L2
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On chip analyze-Media Engine
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On chip analyze-LPDDR PHY
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On chip analyze-Media Engine

GPU Core #3 § GPU Core #5
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4 x 16-bit LPDDR5X PHY
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