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Apple M1 Ultra: 2022

Som, 2?GHz, 1,140{ETr,
CPU 20core+GPU64core

‘IBM z: 20154E: 22nm
5.2GHz, 401.%',\Tr/7 1{ETr, 8core

73mm? ~98 Transistors

AMD Zen 4: 20244
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Tier 6nm 110{&Tr
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Advanced SoC Design Talent Incubation Program
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1)1  DARPA multi-project run (MPW) shuttle details

. ALL runs available to ALL Defense Contractors . A single FinFET process flow (TSMC 16FFC)
*  Wafer diameter: 300mm «  Bulk FinFET transistors with dual gate

*  Single exposure area: 26mmX33mm oxide
*  Exposures (shots)/wafer: ~80 + BEOL stack: 9 levels of Cu wiring
*  Project area unit: 2.5mmX2.5mm + Standard passive components (no deep
*  Projects/shot: ~100 trench capacitor)
« Standard eFuse blocks
« HD and HP SRAM bit cell
« Schedule
» PDK available: January, 2016
HENLI * Training: May-June 2016
[/ S— »  Firm shuttle commitment from users
/ T required: June, 2016
Hill * Design submission (GDS-In): July, 2016
e - Follow on runs 4/2017, 1/2018, 1/2019
W + Die back to users: (GDS-In + 6 months)
e - Aggregator/interface/training organization
N » All questions for the foundry will go
il through MOSIS

» All GDS will be sent to MOSIS
User cost planned to be ~ $50K/project

016—201 905245@13?5'“”")
1EDY v ML (5EARE? GR) ) x 4E7=290M8K ¢l |ryla /X
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ETH Cadence - OpenSource

RABUT+—F  EE271/EE272/EE372/EE391: Intro to VLSI/Chip Design Flow/Tapeout Class/Chip Testing

CMU 18-220/240/320 — Core circuits/Core logic design/Basic analog and digital circuits
18-422/622 — Introduction to digital VLSI design Fall
18-525/725 — Projects in IC design (UG capstone)/Projects in IC design: taping out Spring
18-726 — Projects in IC design: first silicon Fall
60 students — mix of PhD, MS, and undergrad: Self-formed teams of 4-5 students, 15 projects per class, Digital, mixed-signal, and analog/RF designs:
Commercial tool flow (mainly Cadence), TSMC 28nm (added TSMC 180nm this year)

UCSD Schematic to Silicon: ADC Tapeout in 10 Weeks, TSMC 65 GP, Cadence workflow, 9 (!) circuits professors, 17 (!) graduate-level circuits classes, 2-quarter T3
B : senior-level undergraduate and first-year graduate
» ECE 266A (Spring): Physical design and simulation, Chip fabrication (over the summer) <-- Critical for a quarter-based system!
» ECE 266B (Fall): Measurement and characterization
First offered in Fall 2021, annually since, enrollment limited to 50, 18 chips taped out (!!!), 200 students have completed the course (~25% PhD, 37% MS, 30%
BS-MS, 8% / https://github.com/ProfDrewHall/SAR _ADC

UCB TSMC28nm - Intel 16nm, Mostly undergraduate (EE)CS students, with no chip design experience, Design complete SoCs, by teams of ~20 students, Build a
design template (Chipyard) through a series of labs, Students exposed to (almost) every step in the chip design process, Tape out in Spring, fabricate over the
Summer, bring up in Fall

Nortre Challenges of EDA in Classroom Environments, Current State of Design in R2/R3 Universities, First Success: CMC Microsystems in HLS and DAC, Howard
University Advanced IC Design Course, Improvements for High-Level Synthesis — Flowkit

Dame, IN High Cost of Entry: 123 of licensees are R1 institutions: 83% of all R1s InstitutesNon-R1s constitute 92 licenses: Only 4.8% of non-R1 technical universities
Howard University: Support through Apple New Silicon Initiative, TSMC 180nm R RF G

Morgan Objective: to design an SoC from RTL to GDSII in 15 weeks, Class Size: 30
Prerequisites: digital logic design, computer architecture, and microelectronic circuits
State Foundry access to 16 nm FinFet technology via Intel University Shuttle University Program
Univ. EDA Tools: Open Source (e.g., Chipyard, OpenTitan) and commercial (Cadence, Siemens, and Synopsys)
i 50K 7 RGP L s f.Irl
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Why teach this kind of course? Standard Pad Frame and Assignment

+ Traditional VLSI curricula emphasize theory but fall short on practical 1Tmm x 1Tmm pad frame w/ 43 pads
implementation « Asym 12/11/11/10 arrangement

+ This course provides hands-on experience across the full chip « 7+7 pads for VDD{A/B/C}/VSS for
lifecycle, from schematic to silicon

three core power domains
* Prepares students to be complete engineers, not just theoreticians or - 15 signal pads that you can use for

tool operators your design (W S E sides)

» Aligns with industry demand for gr ho understan « 2+2 pads for VDDPST/VSSPST
1lows, and post-silicon validation
flows, and post-silicon validation « 1+1 pads for VDD_CLKGEN/VSS

« Empowers undergraduates with experiences typically reserved for . 8 signal pads reserved for clock

graduate-level research generator control (N side)

Standard Test PCB Standard Package

Standard pad frame - standard packaging - standard PCB 84-pin ceramic PGA - CPG08462

 4-layer board with segmented power plane - 84 pins (more than) enough for 43 pads

* 5mm x 5mm die cavity
» Students are given schematic version
— Must layout PCB
— But don’t design from scratch
— Can add customizations

* 2mm bond wires for Tmm x Tmm die
« Order 10 packages per project @ $20/pkg

Compatible with readily available sockets

)

* Can use TA version if there is an error

2025 Symposium on VLS| Technology and Circuits Slide 17 0 op 6 0 PO 0 e ology and de 14
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A 410 GFLOP/s, 64 RISC-V Cores, 204.8 GBps ~ COSMIC: A Multi-Vector-Core Heterogeneous
Shared-Memory Cluster in 12nm FinFET with ~ RISC-V SoC for Intelligent Audio DSP in Intel 16
SyStOIiC Execution Support for Efficient B5SG/6G Ethan Gao, Jasmine Angle, Lucy Revina, Jacob Leigh, Wenda Zhang, Naichen Zhao, Tushar Goyal, Michael McCulloch, Jonathan Wang,

lohn Lomax, Jessica Fan, Mihai Tudor, Rachel Lowe, Ted Kim, Kevin He, Nico Castaneda, Anto Kam, Rahul Kumar, Rohan Kumar, Felicity

AI_Enh anC e d O_R AN Alktan, Connor Dang, Shichen Qiao, Joshua Lin, Andy Chen, Minh Nguyen, Vedang Joshi, Bryan Ngo, Ella Schwarz, Ken Ho,
Viansa Schmulbach, Nikhil Jha, Yufeng Chi, Jerry Zhao, Borivoje Nikoli¢
Universitv of California. Berkelev. CA. USA. eveao(@eecs.berkelev.edu
Yichao Zhang” Marco Bertuletti* Sergio Mazzola” Samuel Riedel” Luca Benini*f Chip Specifications IP Blocks
- i t furmi . i
. 1IS, ETH Zdrich  "DEL University of Bologna Technology Intel 16 FinFET | Vector Cores, DMA
iczhang, mbertuletti, la, sriedel, [benini}@iis.ee.ethz.ch .
{viczhang, mbertuletti, smazzola, sriedel, lbenini}@iis.ee.ethz.c Area 4 iR PHT. Coarvnlntion Acced
2 ’
RV Core Complex (CC)}: \ TILE |\ [GROUP v CLUSTER: I Seratchpad 32 kB 128 Audio
S . C \ S5 o, [64 AISC-V Cores Shared 256KiB m
S e e e B AW xix-5aR i SPM: S00MHzE0.6¢ g ._,A Operation Nominal Functional
'_ Remote Req/Resp X-BAR 30 DaaR) @ B:M =
u e E— B SeriniLink Voltage 0.85V 0.55-1.10 V
g sl T0 | T1 {13 Groupt | | []| e
2 s ¥ e = )i @ecomz Frequency 900 MHz 50-1250 MHz
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