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1. Introduction ;/15 DT S P s B8 g
- basiclconcepts and simulation tools 121314221 |7 :;LE%(E@] %&ga?zg 'ré;_piz
— overview of the course et e e
. . 22~31-32-~33~41~
— grouping and accounting TA: &l ~ %282 § ¥NDA
— Guided paper reading: IEEE Spectrum 42-43-44
' ’ HW: paper reading (2023 ISSCC, dual-
p.2, July 2024 AP for Al accelerator)
(Moore on Chip Scaling)
2. Academic-paper reading ;; X ;f X ;g X ;g X ‘211 Lot . .
— Guided paper reading: IEEE 2023 ISSCC,| ", ; i Tl TA: PrimeTime, Design Compier
on the design of an Al accelerator with ST Special Topic 1: PE for Al Acc.
dual APs ST1-1: PE design using 22nm cell
_ . . : library @ TT corner (Verilog, synthesis
Quiz in class: paper reading & simulations,—> find fmax and area)
(Due: midnight 0:00 of 9/24, PPT
report on 9/24 class)
1112131421~ |9/24

3. Logic Circuits
— logic gates & standard cells

22+3132~33~

4.1~

TA: Concepts standard cells in

~ 4.3 22m,,16nm ADFP

— LV, global PVT and local variations 42-43~44 (22m. 18 )

ST1-1 report ST1-2: PE design using 16nm 0.8V

— selective, max 10-point bonus ADFP cell libraries @ TT corner
(Verilog, synthesis & simulations,>
fmax and area, comparisons w/ 22nm)
(Due: midnight 0:00 of 10/1, PPT
report on 10/1 class)

11~12~13~14~21~  [10/01

4. Sequential Circuits
— sequential elements, FF, Latch,& CK

22+3132~33~

4.1~

ST1-3: PE designs using 16nm 0.8V

) . e - . . ADFP cell library @ corners (Verilog,
— logic-design verification and timing 42-43~44 synthesis & simulations, = frax and
ST1-2 report (*comparisons!!!) area, corner comparisons)
! report on 10/18class)
5. Low Voltage Design ;; : ;f : ;g ‘ ;g : 31 * [10/08 o
— LV combinational ntial element £330 ~09.~>99~41~ TA:1-Neuron DNN Synthesis with
combinational & sequential elements 424344 SRAM Macros, HSPICE and

— Circuit design (1), layout, and data sheet
— NTV,NTC, STC, Regulator

ST1-3 report (*comparisons!!!)

— selective, max 10-point bonus

WaveView & FineSim

Special Topic 2: Neuron for DNN
ST2-1: 1-Neuron DNN with SRAM
Macros, synthesis and function
verification

(Due: midnight 0:00 of 10/29, PPT
report on 10/29 class)




6. Full custom layout in FinFET CMOS

(provided by M2s w/ ADFP FCD training)

11-~12~13-14-
22~31~32~33-

424344

2.1~
4.1~

10/15
TA: Critical patterns, timing and power
simulation, STD-Cell Layout

(22nm)
7. Midterm Examination 11512131421~ 11022
, 2231323341
— Topics 1~5 42~43+4.4
Invited speech (tbd)
8. ST2-1 report and discussion 11~12-13~14~21 10/29
_ each team 2231323341 TA: APR w/ 16nm ADFP

42~43-~44

ST2-2: APR for 1-Neuron DNN
Post-layout simulation,
speed/power/area report

(Due: midnight 0:00 of 11/12, PPT
report on 11/12 class)

9. Low-Power Design (1)

11-~12~13-14-

2.1~

11/05

-Low Power, Circuit design (1l) 4213 \ 2:; : Zﬁ V3341
-Multi-VDD, Level Shifter
-Multi-VTH/Multi-Tox
-Power gating
10. ST2-2 report and discussion 11-12~13~14-~21 1112
22~31~32~33-~41 TA: Power-gating design
— each team 424344

(*deviation from pre-layout sim)

ST2-3: 1-Neuron DNN with power
gating, synthesis, and timing and
function verification, pros and cons
analysis

(Due: midnight 0:00 of 11/26, PPT
report on 10/29 class)

11. Low-Power Design (Il)
-Clock Gating
-Nap/Hold/Sleep/Power-down

11~12~13-~14-
22~31~32~33~

42~43-~44

2.1~
4.1~

11/19

12. ST2-3 report and discussion

— each team
(*pros and cons analysis)

11-~12~13~14-
22~31~32~33-

42~43-~44

21~
4.1~

11/26
TA: SSTA

ST2-4: SSTA analysis for 22nm 1-
Neuron DNN with SRAM Macros,

synthesis and function verification
(Due: midnight 0:00 of 12/03, PPT
report on 12/03 class)

13. Low-Power Design (Ill) 11~12~13~14~21~ 11203 o
Variation 22~31~32~33~41~ [TA:IRdrop ~ Whole chip verification
. ‘ 42~43~44
-Vmin, Emin ST2-5: Improvement of 1-Neuron DNN
-DVS, DVFS, AVS, Canary, TD \(I\Sth powsr.gﬁttiragé (():or;siig/e&ngpgi_rdrop
_ ; ; ue: midnight 0:00 o ,
ST2-4 report and discussion report on 12/24 class)
— selective, max 10-point bonus
14. Low-Power Design (IV) 11-12-13~14~21~ 112/10
VOS 22+31-32-33-41-~
) . 4243~ 44
-Metastability
-Concepts of variation-resilient designs
15. Q&A TA~12~13~ 14~ 2.1 12117
22~31-32-~33~41
42-~43~44
16. ST2-5 report and discussion 111213 ~14~21~  112/24
22~31-32~33~41-

— eachteam

424344
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