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PROCESS TECHNOLOGY CONTINUES TO ADVANCE ...

Technology Energy Efficiency and Density Across Process Nodes

BRUERIMTIE—THAAIENTKR. EREFURENERELKE. BEAHRE 32nm KiRLL
¥, BEIERIN 5nm IZ2T R, 6REBENREFAEEESFER 2 £, REWOYK, BLCHEOE
EE 3 FHEKY 2 F. XMRENEETSEZBT SRAM . NREBMAEERNET,
BEASHXEEAFSHIENBMARNBHE X,



Datacenter Network Bandwidth Scaling

» Switch: 2x bandwidth every 2 years
* Power efficiency with process node 1000 - =

» |/O: 2x data rate every 3-4 years
« Diminishing returns in power efficiency
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» Increasing packaging and signal integrity et

complexity ($)
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Advanced Process

core-limited

pad-iimited
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1/0 pads
VOpads  Gate count 1/O count
determines determines
die size die size

Spartan Die Size for High I/0 package
Nearly Equivalent to Gate Arrays
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THE AMD SOLUTION

128MB AMD
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High density EPYC™ Server High bandwidth AMD Infinity Fabric™ Transformative bandwidth

SRAM optimized for GPU needs amplification for breakthrough
16x64B channels at up to 1.94GHz :
gaming performance

provides almost 4X the peak
bandwidth of 256b GDDR6E
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REVOLUTIONARY INFINITY CACHE
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HETEROGENEOUS TAXONOMY

SCALAR VECTOR MATRIX SPATIAL
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... BUT MOORE’S LAW IS SLOWING DOWN
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WHILE COSTS CONTINUE TO INCREASE

Cost Per Yielded mm? for a 250mm? Die
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Apple SOC Transistor Scaling

Brocess Transistor Effective Effective Theoretical Effective ve
Node ko - ol il Theoretical
(Millions) (MTs/mm?)| Scaling (WikiChip)

A10 N12 3300 125.00 2640 28.88 91.41%
A11 | N10 4300 87.66 49.05 0.54 52.51 93.42%
A12 N7 6900 83.27 82.86 0.59 91.20 90.86%
A13 N7 8500 | 98.48 86.31 0.92 91.20 94.64%
A14 N5 11800 88.00 134.09 0.67 171.30 78.28%
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I BREBOKITEZNER. AMD EXFHSEZWBNAF, EXE2ENMTUNESE. AMD
LU 3 NEHE, —ACPU &OVNVERFD 2 A 10 B, X 3 iR BETRA—%H™
%, B, HEFRIRITT 2 4 Alder Lake 8RS HFI 3 4 Ice Lake [RFBEESH, LIRS
FHEHRNEETH. Aitt, AMD FILATEHRITKA, HiEHREREZAZN CPU, HTHE
WERA., BEER yield 28, B8 T%R. AMDI CPU HZIFEH A 8 A CPU WG H
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Analysis Server Chip Manufacturing Cost Analy

e Esey D D e D e A

Chip Icelake SP XCCi Epyc Milan Icelake SP XCC Epyc Milan
Die Size (mm®) 628 81 628 81
Dies Per Wafer (DO =0) 80 725 80 ‘ 725
% Good Dies Per Wafer (DO = 0/0.1) 100.0% | 100.0% 55.0% 92.3%
_ Manufacturing Cost Per Wafer  $ 6,500 $ 9,500 $ 6,500 5 9,500
Dies Per Server 1 | 8 1 8
Cores Per Server 40 64 _ 40 64 _
Cost Per Server S 81.25 $ 10483 S 147.73 5 113.60
I/O Die Cost Per Server S - S 4500 S - S 45.00
Total Chip Cost 81.25 149.83 147.73 158.60
__Total Packaging Cost 45 | 107 45 107
Total Cost 85.75 160.53 152.23 169.30
Cost Per Core 2.14 . 251 3.81 2.65
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TSMC’s inFO-ePoP in the Apple Watch Series 4
vs. Samsung’s FO-PLP in the Samsung Glaxy Watch
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Training Tile

PFLOPs BF16/CFP8 Massive 36 TB/s off-tile BW
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Pixel Peripheral

TSV
(Pixel-DRAL
Pixel &
Interface between|.
Pixel and DRAM RESVATTTTeToM—

Si

(DRAM-Logic)

DRAM 7 Memory Cell

Interface between|_
DRAM and Logic

Logic —
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