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Motivation

» Huge number of cases (20000~)
» Hard to locate particular case by case feature

» Establish the database to facilitate case searching by specified
instance/model/feature/..., etc

 Work Schedule

Jul.15th—Jul.22th, 2014 Understand project goal and related specific scope

Write/refine script
Collect technology, model, analysis info

Aug.11th—Aug.25th, 2014 Run script, build database

Jul.23th—Aug.10th, 2014

Aug.26th—Sep.15th, 2014 Circuit Type analyzing, write report

"_."___ Accelerating
» | Innovation
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Data Extraction for Database
Expected Database Format

Circuit Statistical Information Model Level

Simulation Feature

MOS MOS

top.sp 1229 2619

180nm  Amp 1

adc.sp 3704 8350 4951 ... 9 NA TI NA ADC 1 1
test.sp 10 6 0 - NA NA NA 10nm NA 1 0
1k.sp 3 1000 0 .. 101 4.2 .. TSMC EXIST “ﬁ'g:;‘ 1

Note: The script doesn’t include SRC and TYPE extraction, and these two info is analyzed manually for now.
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Data Extraction for Database
Script functionality

Total = Input

e |n < I| > ' | -
put: <case lis list © list

— Total case list used in HSPICE daily/weekly regression
— Only the orange part will be performed to easily enlarge database (default)

o Output: wiki_stat_list.xlIs list.right list.wrong
o General procedure ( ./wiki_case_stat_list.pl <case list>):

Link cases HSP_PACK2GO Extract Circuit Extract Model/
Generate run list Hspice -syntax Statistical Info Feature/Tech SUIRIE
4
e Option:
1. -I: Include <case list>, only cases in the list will be performed.

2. -nhsp: disable HSPICE to speed up but circuit statistical info will be omitted.
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Data Extraction for Database
Circuit statistical information

lis generated by ‘hspice —syntax’ * HSPICE Engine

°
b Append Option in net“St kkxkdk  Cipcuit Statistics kekes*#
. # nodes = 847 # elements = 1421
_ — # resistors = 576 # capacitors = 627 # inductors = 0
IIS_neW O # mutual_inds = 0 # vces = 0 # vevs = 0
# cces = 0 # ccvs = 0 # volt_srcs = 10
—_— p— # curr srcs = 0 # diodes = 0 # bjts = 0
nomOd O # jfetE = 0 # mosfets = 208 # U elements = ]
#T elements = 0 # W elements = 0 # B elements = ]
° TWO types Of formats #S elements = 0 # P elements = 0 # va device = 0
# vector_srcs = 0 # N elements = 0
 Both leaded by
w3k Circuit Statistics ***  RF Engine

 Uncertain element format in RF

EEE EE ] Circuit Statjstics EEE R e R L R ]

— JFET/U/B/S/N/Vector Cmpins(total) .+ 11
Coupling Capacitors : 0]

o Circuit statistical error (9000787422) (e conees 00 32

MOSFETs : 82

— B/S/W/Vector e e

. Accelerating
/% | Innovation
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Data Extraction for Database
Model level & Simulation feature

 Model level
— Speed up by dot “." in start of line
— .sp generated by HSP_Pack2Go

— Regular expression for scientific
notation of model level & version

— Multiline separated by ‘V

.model nchpd sr.2 \
NMOS LEVEL = 54 LMIN = 0.027e-06
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Simulation feature
— Speed up by dot *.’ in start of line
— .Sp generated by HSP_Pack2Go
— Check original .sp file

— Simulation feature missing in
HSP_Pack2Go result (9000787421)

— .SNOSC

— .hb
— not limited to the features above

— Well organized to expand new
feature in the script




Data Extraction for Database
Technology (Minimum Gate Length)

* Major consideration

1. Scientific notation & Unit |.mndel PENHMP DL780 L100 302 PMOS |Mghf/SEielimell!
2. Equation-based Imax = Imax dgl [RDGRERLASREIN 1n = 3.8e-007

3. Hspice result only contains the minimum employed size
4. Scale missing (nominal value: 1e-6) in Pack2Go

e Extraction Procedure

y- N b ~ - N
| - _—
Minimum Minimum Times 1e-6 if
in i o Lmin > 0.001
e Lminin, | when spice
(1,3) i (2) | .
Pack2Go Hspice | disabled @
\ S
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Data Extraction for Database
cript Performance

uEs  Data  Review

e Statistical Results

e i -

=, = W Gm B i X Auosun - ,\? L]TE
Siw . B F <m ¥
SiWrpTet Genesal L 0 W * S
ENegea Center B G o Y Condonal Fomar Gl e Deft Fomat @ sor& ird&

— Total # of cases: 20586 i e e e

— R

BIU- E-

1S M k5 v
A 8 c D £ G s H 1 1 K L M N 0 [ Q EN
1 CASENAME NODE  ELEVENT RESISTOR CAPACTCINDUCTOFVUTUAL IVCCS VWS CCCS CCVS  VOLTSRCCURRSRCDICDE BT JFET  MOSFET U [
—_ S u CceSS Cases " 1 9 643 9 5 42 (y 2 | zceuracy/zmdfamd_nvdé.sp “ 102 2 1 0 [ 0 0 b 0 1 0 0 “ 4 B
. . 0 3 comracy/emd/amd_pld3.sp a 19 0 0 0 [§ 0 0 0 0 1 0 0 0 0 18
4 scoracy/amdfamdL.sp 3 B) 0 0 0 [3 0 0 0 0 3 0 0 0 0 n
5 ccewrary/zmd/amd10.sp 2 20 0 0 0 [ 0 0 bl 0 1 0 ] 0 0 9
= . 0 6 sccuracy/amdfamdlsp 4 6 0 0 0 4 0 0 0 0 0 3 1 0 0 2
— F al | C aS e S 9 4 3 4 5 8 /() 7 zouracy/emd/amd2.sp 3 2 0 0 0 [ 0 0 0 0 8 0 0 0 [4 2
- - 8 cceurary/zmd/amd3.sp 3 20 0 0 0 [ 0 0 bl 0 H 0 0 0 i 12
9 scauracy/amdfamd?.sp u 1 0 0 0 [3 0 0 0 0 9 0 0 0 0 7
10 zecuraty/zmd/amdo.sp 2 2 0 0 0 [ 0 0 b 0 1n 0 0 0 [4 9
. . . 11 eccuracyfemdfpeiv.sp 12 0 0 0 0 4 0 0 ) 0 n 0 0 0 0 9
— Time con sumption: Near y 4 ays T R B B S— "
13 conuray/zpplictn/alm17.50 38 £ 3 4 0 i 4 0 0 0 5 1 4 2 0 0
14 zoouray/zpplicin/alter2.sp 4 4 0 0 0 [3 0 0 0 0 H 0 0 0 0 2
15 sceuracy/zpplictn/disto.sp 2 31 5 0 0 [ 0 0 ] 0 2 0 0 0 [4 5
- 16 coouracyzpplicin/SES3.sp m e E 8 1 4 0 0 0 0 5 2 0 6 0 &
. 17 zccuracy/zpplictn/tunnelx.sp 3 3 1 0 0 [ 1 0 0 0 1 0 0 0 [4 0
18 conuracy/bozeantitest Sweep.sp 6 3 0 0 0 i 0 0 0 0 5 0 0 0 0 1
19 coouray/bypassfplLsp 106 66 19 1 0 [3 0 0 0 0 n 0 0 0 0 %
20 coouray/dean/h76%0.5p a7 7R 36 0 4 0 0 0 0 m o 0 0 as
1 coruracy/deanidgtl.sp % 106 3 18 0 4 0 0 0 0 4 0 0 0 0 n
D 2 coray/doop/bit3 sy 69 7 [ 9 0 [4 0 0 0 0 5 2w W 9% 0
- u I I l I I Iy Case 3 ceewrayfdeop/eonv.sy 2 3 0 1 0 [3 0 0 ) 0 ) 1 1 0 0
24 coouracy/doop/hG355.sp 25 2% 0 176 0 [3 0 0 0 0 2 0 0 0 s
25 zceurary/deop/h6582.5p 870 765 8 L3 6 [ 0 0 ] 0 53 0 0 [4 38
. 26 conuracy/doop/hang.p 58 8 3 8 1 [§ 1 9 3 0 1 2 1 0 H 0
— R F e n I n e 27 zccuracy/deop/opamp.sp 49 88 102 13 0 [ 0 0 0 0 0 0 0 162 4 0
8 coray/result/change.sp 7 6 3 0 4 1 8 ) 0 3 0 0 0 0 0
B coruracy/t95/h9367n.sp 3 n 0 0 0 [3 0 0 0 0 7 0 0 0 0 5
30 cceurazy/195/h9367p.5p 8 2 0 0 0 [ 0 0 ] 0 7 0 0 0 [4 5
- - 31 zceuracy/95/utovlsp 16 3 3 1 0 4 0 0 ] 0 3 0 1] 0 4 0
— Deslgn exploratlon (9000782954) 32 zccuracy/95/utov3.sp % n 5 3 0 ] 0 0 0 0 3 0 0 0 [4 0 \d
—_— A W] al 20148 20 /70 i) M
R =0

Accelerating
Innovation
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Data Extraction for Database
Reported STARS

* 5reported STARS

9000781561 Hspice path error hspice -i temp/testl.p -o temp/testl.lis

HSP_Pack2Go -i input.sp -d

9000782953  Pack2Go path error /remote/hspbuild4/Ipsang/slow2/temp/

Unable to handle design

9000782954 exploration in Pack2Go misc/exploration/mos.sp
9000787421 MlSSlng simulation feature snosc | hb

in Pack2Go
9000787422 Circuit Statistical Error in B/S/W/Vector

Hspice
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Circuit Type Recognition
Methodology

 File name

customers/NEC/ADC10bit/10bitadc.sp 3502 8609 0 0 0 7807 adc

e Subckt name and node name

|5ub(kt: bgact 30 alib 2a amp act vp bilasref cactbgdis cactbgen gate trim[2] trim[1l] trim[@] vbgr vcc de

e Same number of node and number

bench/analog/altera_pll/altera_pll.sp 7224 3008 0 9 0 2902 pll
bench/analog/altera_pll/altera_pll_bdf.sp 7224 3008 0 9 0 2902 pll
bench/analog/altera_pll/altera_pll_Ultrashort.sp 7224 3008 0 9 0 2302 pll
 Meaningless case
— Node/Element Ratio
model/capacitor/frmc/frmcl0k.sp 3 10002 0 0 0 0 meaningless
— Factitious setting number of elements
cmi_model/tmi/star9000487906/case/mac.sp 300005 100004 0 0 0 100000 meaningless

e
ccelerating
novation
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Circuit Type Recognition

Results & Difficulties

 Results: 647 /997 / 1398 (Recognized / Checked / Total)

« Schematic Viewer: Cdesigner & CX

— Low recognition rate
— Cdesigner can’t open most of the cases
— The schematic drawn by CX is poor for circuit recognition

Device Wrapper Messy Routing Congestion

.....

gl
oS
]
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Conclusion

« Script for basic data extraction has been completed
and well organized for future maintenance.

e 95.42% of the total 20586 cases has been extracted.
 Report 5 STARs about Hspice and HSP_Pack2Go.

 Circuit Recognition need more automatic method to
solve, and a standard format for new cases may help.
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