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Integrated Circuits Design Practices

Prereq: Digital Integrated Circuits Design, Analog Integrated Circuits Design

Credits: 2

Mission: Understand fundamental principle of integrated circuits design methodology, able to
design digital and analog IC using semicustom and custom methods, able to do practical
tradeoff.

Covers microelectronics and electronics engineering.

Topics include IC design methodology; SPICE simulation; custom layout; logic simulation;

logic synthesis; automatic place and route.

Song Jia, Wengao Lu, Yuan Wang and Xiaoxin Cui
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Custom design method based on devices, ASIC

(Integrated 2 i, EETARMER T ASIC | method based on standard cell, SoC method
Circuits  Design 7%, F#TF IP ) SoC J7v2: | based on IPs
Methodology)
BoGS—: S MEAETwrt, J5
JC FLIE E Il BTt 198 % N, SPICE i1/ |Schematic circuits of inverter and nand, SPICE
(Cell circuit H, EM#EBIT, DIVA |simulation, Custom layout, DIVA layout check
design) S s
BonSI . £
T84 1T 5E H s veit, JBF B E % |Full adder’s schematic, circuit simulation,
it 12~8 | N, MBI, 3T RAH%ZE | layout based on inverter and nand gate, layout
(Custom  design AN, EIE | check
based on gates)
HIGSE = MR
M$QE;%§\+ FEO OB R BN, | Differential  amplifier  schematic,  circuit
JC EL T
. 12~8 | HERIFE, S8titk, W |simulation and optimization, layout design and
(Analog amplifier s
) wit check
design)
HIGSERI. X
o HDL #A, 2R, & _ : o
SE 1 450 5 L B I . X i HDL design of 16bit adder, logic simulation,
o . WA, NAMKREN R, ) . o . .
11 (Digital design | 12~8 B ‘ logic synthesis, netlist simulation, automatic
H sh A A 26 A1 dracula iz
based on standard . place and route, Dracula layout check
LS foans
cell)
GiE Sk — SRAM otk tl, REUBK ) . )
. o . SRAM cell design, Sense amplifier design,
SRAM #it 24~20 | #IT, BT, ik . )
) . decoder design, memory array design
(SRAM design) %) 1
AR B
T‘ j . 12 BORCOK 2% B i, | Amplifier circuit design, Miller
HORCOR # vt s . o
(Operational 24~20 | Miller #M2%, 25 7HBR, fW |compensation, Zero point, bias circuit, layout
erationa
persrions” g, MREWIRIE | design and check
amplifier design)
A= | 24~20 | ByEdit, giMitit, RTL |Algorism design, architecture design, RTL




FRER AR BT SZHL, AR, 44, |design, logic simulation, logic synthesis,
(Digital timer B 3h A Jm A £k automatic place and route
design)

. RERE

1 #Heewaseit, RARIH EDA it THRBEATE RN Hl Bt s, T 2AE%
BERIBTE 7%, SRR N 2 R AR (7T AR REUs 1R 1%

2. SEENEZ, iU B AR R, R B IR AU R R R P
BEUE” RN B R R I P BT A TR A R S T RS R AR
WA EASS, J7EIE R SR RN BB RIR AL

3. HRRBRASCEL, AL A A B EAT I N T A R e I, A
AR DU A R PR H Qs AT IR, AR B, MR
SEEARSS o



