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2003 Dec Toyota, Peugeot Z0{ #tf &0
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2004 Nov GM T e Zod
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2006 May Release 2.0 HiZ(4278 HEHE 248)

2007 Dec Release 3.0 HiZL(2008-02 Rev-0022td)

2009 Dec Release 4.0
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9¢ 62-89 Synopsys Design CompilerZ 0|88t synthesis @] ToolZt

9¢ 9¢ Formality Jump Start ToolZ%t

Synopsys Prime Time toolE 0|88t Static

21 5NQI_2D9] 23

98 202222 timing Analysis 1< (e

98l 279429 The next—-generation physical design Tool 2%t

system IC Compiler i<

mZEY 98 6¢-8Y
B ZZt M= : Synopsys Design CompilerS 0123t synthesis

o
B ZAL: 4TS 2E(Synopsys Korea)

Synthesize RTL to gates using top—down DC-Ultra tech-
niques. Constrain a complex design for area and timing.
Generate output required by physical design tools.

- ASIC digital designers with little or no Design Compiler experience
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- Basic digital logic design concepts and Unix based text
editor

| |
oy

t ®= . Formality Jump Start
m LA TS BE(Synopsys Korea)

Workshop covers, via lecture and lab, the basics of formal
verification. On the first day, students will apply a formal
verification flow for : Verifying a design / Debugging a failed
design

- Design or Verification engineers who understand traditional
functional verification methods, and who want to perform
verification more quickly, without using vectors.
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- Basic digital logic design concepts and Unix based text editor

nZEY - 9 20¢-22Y
B ZZzt M= : Synopsys Prime Time tool2 0|23t

Static timing Analysis 1<
W ZAb: EF7| £2(Synopsys Korea)

This workshop shows you how to maximize your productivity
when using PrimeTime. Topics include preparing for STA
on your design, including investigating and analyzing the
clocks that dictate STA result; identifying opportunities to
improve run time; and performing static timing analysis.This
workshop focuses on the SPEF-based flow, but also covers
issues relating to SDF back annotation. Hands—on labs fol—
low each training module, allowing you to apply the skills
learned in lecture. Most labs apply the command-line in—
terface; one lab gives you the opportunity to explore the
Graphical User Interface, which can be a valuable debug—
ging aid.

- Design or verification engineers who perform STA using PrimeTime

b
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o>

- A basic understanding of digital IC design.
- Familiarity with UNIX workstations running X—windows.
- Familiarity whith vi, emacs, or other UNIX text editors

Etd 98l 272202

m 4z} M= : The next—generation physical design
system IC Compiler W&

m ZAF B 2P(Synopsys Korea)

ol
ME

Z;O— 5510 Synopsys2| IC compiler overviewZ 0|al5tz
gt input file Y Zt ©A¥ key commandE &S3 &, &2

sample designofl 3l IC compilerg 2™ AMlSOZ M real

physical design0| Mg £ = S22 HHYstT AL FiLICt,

==,

- Synthesis Concept using Design Compiler

- PrimeTime

-Basic physical design, layout or standard cell Place &
Route concepts and terms.
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inverter N1 in out inv
buffer N2 in out buffer
2—-input nand N3 in1 in2 out nand
2—-input nor N4 in1 in2 out nor
2—-input xor N7 in1 in2 out xor
3-input and N11 in1 in2 in3 out and3
4-1 mux N14 in1 in2 in3 in4 sO st mux4
tristate buffer N15 in en out tristate
d flip—flop N16 d clk set reset out outb dff
d latch N18 d clk set reset out outb dlatch
sr latch N20 s r clk set reset out outb srlatch
atod hybrid N21 in out atod
dtoa hybrid N22 in out dtoa
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.model nand nand rise delay = 20p fall . delay = 20p input load = 1.5f
/* d flip—flop model */

.model dff dff clk delay =10p set.delay = 10p reset delay = 10p

+ic =0 rise_delay =10p fal_delay = 10p data load = 2f +clk load = 2f
+ setload = 2f reset load = 2f

B 7. OXIE AXtQl model parameter Of|A|

=M D AlZ0|Mel ABS 2lsh PLL 3|2(H 8)8 AtEsIRULCE. Di-
vider ratio?t & PLL &22| A2 = reference clock? %‘—Er*ﬂ
VCO9| &3 Fhtof HlsH iR E7| 20 LHEQ| time-step= &&
SHA| BH=CH mRof| YN OZ divider ratioZt 242 AIZ30]M A2t
2 JllEeNo 2 ZoX|H divider ratio?t HE £ o= Z#E2 Hich
2 X otz 227t dMs|= Sict o] Z<2 O 2 (b)MF dividerg
CIX[E AX} ZEZ 73610 AZ2)|0|dstH 1 AZtE 525 &Y +
QICt O3 29| AN & & UX0| EMX|AE 2| AlZ2fo|M0]
=4 ZoHr} 3|2 BFAO| 4Tt o HE WS EelE 4~ Uon, Al
=2{0|M Et ZRIE(time pomt): =M RETJ EMX|AE 2EELC O
EX|t otET A|ASHoF & ol 37|17t EGMXIAH 2fHe| AUt o
37| 2ol o 22 AlZto| Z2Ict a2 0] wat MH| A0 Al
Zto| .f Eo| AQFE NS =T £ Aot

A ==

*** PLL netlist (mixed—mode simulation) ***
MP49 VSS VDD VSS VSS NCH L=5U W=20U M=49 as=21.0p ad=21.0p
ps=22.1u pd=22.1u

XP48 5 CLKOUT VDD VSS INV2

XP1 DN DNB REF_CLK AA UP UPB VDD VSS PFD
XP3912345ABCDE VDD VSS BUF_S5

XP38 C1 C2 C3 C4 AA BB CC DD VDD VSS BUF_S4

XP37 AA BB CC CLKOUT DD RESET VDD VSS DIV40_PLL
XP27 A B C D E PWRDN VCTRL VDD VSS REGVCO

XP28 DN DNB PWRDN UP UPB VCTRL VDD VSS CHG_PUMP
XP29 VCTRL VSS LF

XP44 REF_CLK BB LOCK PWRDN VDD VSS LOCK

* Structdef name: DIV4_PLL

SUBCKT DIV4_PLL A B C CLK D RESET VDD VSS

NP10 D CLK NULL RESET A C DFF

NP11 A CLK NULL RESET B D DFF

[ENDS DIV4_PLL

* Structdef name: DIVIO_PLL

.SUBCKT DIV10_PLL CLK E RESET VDD VSS
NP16 P16_D CLK NULL RESET P16_Q P17_DB DFF
NP17 P16_Q CLK NULL RESET P18_D P18 DB DFF
NP18 P18_D CLK NULL RESET P19_D P19_DB DFF
NP19 P19_D CLK NULL RESET P20_D P20_DB DFF
NP20 P20_D CLK NULL RESET E P16_D DFF
_ENDS DIV10_PLL

* Structdef name: DIVAQ_PLL

.SUBCKT DIV40_PLL A B C CLK D RESET VDD VSS
XP11 CLK E RESET VDD VSS DIVI0_PLL

XP10 A B C E D RESET VDD VSS DIV4_PLL
.ENDS DIV40_PLL
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/* inverter model */ : (@) b [@/6
model inv inv rise delay = 10p fall delay = 10p input_ load = 1.5 . Transient iterations 1393424 | 1413263 | 0.986
/* nand model */ | Circutt equations 1635 | 1265 | 1292

| Transent fime points | 374509 | 383373 | 0977
‘ Accepted time points | 254638 | 260818 | 0.976
Rejected time points 19871 | 122555 | 0.978
Total analysis time 137845 109384 | 1.260
Matrix reordering ime | 0.046 | 0031 | 1484
L-U decomposition time | 117571 | 78342 | 1491
Meatrix solve time 520561 [ 299953 | 1.765
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a). Magnitude Plot (log scale) (b) Phase plot
12! 3. Three stage OP-Amp AC 2H| 7152 AlZ20|Md

*** 3-stage opamp (monte carlo simulation) ***

** 3 sigma, 5% variance input length **
param linput = agauss(0.5u, 0.025u, 3)

xi0 vbias_n1 vbias_n2 vbias_p1 vbias_p2 vdd vss BIASCKT

mxp1 net160 vinp voutn vdd pch w=55u I=linput m=1
mxp2 net160 vinn voutp vdd pch w=55u I= linput m=1
mxp3 vdd vbias_p1 net160 vdd pch w=25.5u I=linput m=1
** ac Monte Carlo simulation (100 times) **

.ac dec 10 1 100meg SWEEP MONTE = 100

.subckt BIASCKT vbias_n1 vbias_n2 vbias_p1 vbias_p2 vdd vss
vxv2 net0137 vbias_ni1 dc 0

vxv1 vbias_p1 net0200 dc O

rxrO net2 vss 1.385k

mxp7 vdd vss net44 vdd pch w=1u 1=48u

mxp6 vdd vbias_p2 vbias_p2 vdd pch w=6u 1=0.8u

mxp5 net12 vbias_p2 vbias_n2 vdd pch w=24u 1=0.8u

mxp4 vdd vbias_p1 net12 vdd pch w=25.5u 1=0.5u

géf
H 9. Netlist of 3—stage OP-Amp
Single PC Single PC Cluster
PC # 1 1 3
Core # 1 4 12
Monte Carlo # 80 80 80
Total time (s) 48501 14882 5660
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12 4. SIGMA-SPICE GUI ¥Z 2= 34

SIGMA-SPICE &4

Single thread Multi~thread | Efficiency(S/M)
Thread # 1 4 0.25
Circuit equation # 2965 2965 1
Load time (s) 23121 8060 287
Total time (s) 25044 9962 2.51

H 11, USB 2.0 Ofd21 3|29 BHH Tt AIZ2[0|M At
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