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H SET1 PGxx= 2
H SET2 PGxx= 7
H SET3 PGxx =13

L SET1 PGxx= 4
L SET2 PGxx = 11

L SET3 PGxx = 14
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PG version DFE L 7T—rE %l?jignj:nr]jxgr’rrlr;:] RAENMERRE
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Ver.1 12K 30845 —k 2.3X2.3 50
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1. XRPIX13[[]l+Pattern Generator

d 4. EOBVDEEFRIEFTFTHERIZENN?
9 FEIIL—ILDEVFPGAD S — MM BE X THB,

7 rE SOIEREHIL—IL &A FIL
1980448 _5um\ 3um, 2um, 1.5um, 1.2um,1.0um, 0.8um 0.20um SOI CMOS LOGIC KEK PROCESS Std.No QsD-11519
1990448 0.65um. 0.5um. 0.35um. 0.25um Rev. 34 with 0.22um Wiring Drawing Rule -
19994 /20004 180nm echnology eveiopment Uiv
20014 /20024 130nm
20045 90nm
2006 65nm.~60nm
20084 45nm./40nm
20105 32nm./28nm
F1 O>w 7 HEEORIIMEOES

Altera(A > 7 L) T DFPGA

; g »I1
5 statx = 7/ 4z 773 | £1 APEX20KZ73U (1) (2)

APEX-T 1880 —_— e EP20K60E [EP20K100E | EP20K160E | EP20K200E | EP20K300E | EP20K400E | EP20K600E (EP20K1000! | EP20K1500E

81 Tavr xa)*ug, ‘ EP20K100 EP20K200 EP20K400
i APEX BAYRZF L +| 162,000 | 263,000 | 404,000 | 526,000 | 728,000 1,052,000 |1,537,000 [1,771,520 | 2,524,416 XEY ENPLLE
20K1500E y— b PEATES F L
4 APEX 1T — N E 60.000 100.000 160.000 200.000 300.000 400.000 1 600.000 _11.000.000 | 1.500.000

B

FLEx  FLEX '20Ke00E LEX ‘ 2,560 | 4,160 | 6,400 | 8,320 |71,520 | 16,640 |24,320 |3s,4oo | 54,720

] 10K130v 10K200E ESBE 16 26 40 52 72 104 152 160 228

BARAM 32,768 53,248 81,920 106,496 | 147,456 212,992 | 311,296 327,680 466,944
19974 1998% 19994 20005 2001  2002% Ew MK
DSSJHm 025#”1 018;{:’“ 0 18].!”1 9] 15_lim 0 13}1”’1 _'-I ﬂ%j‘utx ‘ 2N 256 416 640 832 1,152 1,664 2,432 2,560 3,648
' ’ ) ' ’ i = e Ty OtV
gR1—Y 204 252 316 382 408 502 624 716 858
=127 b 1/oEV#

[35]

Yy TLAL 4 (F1R)
(=}

=]

(®4) O w5 - TLA2 MY AR ILE =

O HEEKRORBELTIZLE@DYIILAVR #EMLETELT,
54.720 LE X 12 = 656,640 " —F
JOEXOHANSE T, M+ A5 —FEEEZTTHHEETIEGELAN?
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Silicon-On-Insulator Pixel Detector Project

. iXETHREE : LVS/DRCZ M IEMNFRE

f;?/ SOOI

41.20—T42J %7 —
9 M2 TCMOS7 O+ X TfE->TW/zCalibre/,—ILDFF B WNHELR LD T,
F 3 [ECalibred~ = 2 7ILIZEH > TW/zExample# &2 (2 L THA 7z,
- ZHLZHLITT7—TEH T, FELIANFLEEY ODFERIIEIT LEL, 2020~

Rule File Examples
Device Property Calculation Examples

Using Stamp to find floating gates

libr // This rul STAMP to £ind floati tes; that is, gat . =

Calibre s choi - R A DA BMEEBECOFEEIET |
<~—_a // Connectivity must be established for the layout (this can
// be done using $extract_cell conmectivity in Pyxis Layout

L&Yk LA el 1 // This rule uses STAMP to find floating gates; that is, gates
g Torr eter s // not connected to the output of another transistor.
TRy °°"f" // Connectivity must be established for the layout (this can
T tinia SeatuMAC Thvase rORSSEAVIETBCHVEL QUEE 51 WAt // be done using $extract cell connectivity in Pyxis Layout

// through a contact

floating_gate |
gate = poly AND diff
/! above creates a gate layer with connectivity info of poly

metalcont = metal AMD cont

// This step isolates metal contacts.

// The next step will establish coincidence of poly and metal
// contacts.Theoretically, you are only concerned with poly

// connected to metal, but isolating the metal contact ensures
// you get only intended metal to poly connections rather than
// all intersections of metal and poly

connected poly = STAMP poly by metalcont
// This step establishes coincidence of poly and metal
// contacts

gate NOT connected poly
J/ This step yields the rule check output--gate area not
// intersecting connected poly

Device Property Calculation Examples

This section contains examples of device property calculations,

Device recognition
The following example is for device recognition using the built-in language for devices. This
language is discussed in detail under *Device Property Computation Built-In Language™ on
page 2822

Standard Verification Rule Formal (SVRF) Manual, v2022.4 3595

O Y- aT7ILERBELT. TS B—FTER LT, 2024~
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9O ARFKIFT7 VT FF v 7ITfESNET AREA RATIO" Z Active lCEA LR WTr — b

EHET D700

4EdCalibre/l — L ki

L:'fﬁﬁﬁ L/ 7LC0

m/gate NOT connected_poly
//floating_gate = gate NOT connected_poly

11}

//cm2 = COPY met2

//mim2via = MET2 AND VIA1

//connected_met2 = NET AREA RATIO met2 mim2via > 100880

//ornl = ORNET connected_metl connected_met2
//a_PNSD{

/7 net area PNSD > @

11}

//c_PNSD = net area ratio ACT count only POLY count only

[ POLY_connected ACT = net area ratio POLY ACT > @ ]
floating_gate = gate NOT POLY_connected ACT

// This step yields the rule check output--gate area not
// intersecting connected poly.

connect MET1
connect MET2
connect MET3
connect MET4
connect METS

connect PV

CONNECT METS MET4 BY VIA4
CONNECT MET4 MET3 BY VA3A
CONNECT MET4 ™ BY VACM
CONNECT MET3 MET3C

CONNECT MET3 MET2 BY VIA2
CONNECT MET3C MET2 BY VIAZ
CONNECT MET2 MET1 BY VIA1
CONNECT MET1 POLY BY GCONT
CONNECT MET1 NS BY 2CS
CONNECT MET1 PS BY 2CS
CONNECT MET1 NSP BY 2CZ

OUT_floating_gate {
CoPY floating_gate

}
DRC CHECK MAP OUT_floating_gate 8

OUT o DuSn

0

2024/12/19
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d1.28—T427%5—k
9 XRPIX 11 TOERITIHER  momm: 1754
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2. BRETHREL: LVS/DRCH#& D EMMREE

41.20—T4275—

9 DuTiP2TOETIHEE

y 2R Ial—Yarva LA RRETET, 2022/03
» MPW#, PLL+LVDS DRIVERDRX b2 al— 3 TR, 2023/08
y SEOHMETERER, 2024/11

LVDS DRIVERIZ & > 72
JA=T4A4 YT =k

AT i R | \\\\

AEEsEnt Rt i el oS : e e i e S =
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slf : LVS/DRC1& M EMNREE

©

1. 70—

TAVT T —h

(20230612 SOITEFIER & & V) )

A& TSimulationFl @ % F(analog lib/iprobe) A’ 2EF ICHA SN TWTLYVSO 2 v b U X b TIEZ DESH
DTS NTIREET. ZDOBY LA T 7 I TULT,
- 7Y LA 77 bSimulationTldiprobeldDC=0VDELIRIC A - TH Y [AIRKILENET 5 A7 X bk simulation
Tldiprobeld i < 2 W EFIZUN T W,
LVDS TEG (2020MPW),DuTiP2(2021MPW) |2t T - 7=LVDS Driver|Zi881{F 9 % 12T
DuTiP3(2023MPW)IZEHHE A2 D TL AT 7 bk - BREEAB A S,

- RR

L RFHROIK

ZIVLAT I b2y b

egments:1

4
2 "
- =200.4
=5u
T I=1.8u
S

S S

a - a

(=% =%
A . L e g e e s MNIB
h_convbf” J d S= 5@0m . "neh_convbf” |
20.6n Py |=320.2n
beo - - ALTFS . . w=28u

.subckt ARC LVDSD@5X agnd avdd cm 1 cm 1
xnl n@ln nelp agnd agnd nch_colvst2 1=40
xmncs® cur _ctat b4 agnd agnd nch colvst2
xmncsl vbpl b4 agnd agnd nch _colvst2 =1
xn® n@lp n@lp agnd agnd nch colvst2 1=4@
xmncs4 n@l n@ln agnd agnd nch_colvst2 1=
xmpin2 noln vref n@lc n@lc pch _colvbc 1=
xmppu vbpl en avdd avdd pch colvbc 1=200
xmpip2 n@lp cm i n@lc n@lc pch colvbc 1=
xmpswl b4 enb cur_ctat avdd pch_colvbc 1
net33 cm_i DC=0

xmnpd2a n@ln enb agnd agnd nch_colvbc 1=

xmnpdl b4 enb agnd agnd nch colvbc 1=200

O FEIFEELTHZZ

ERGICNRRA LB WTHERIPLETT,
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2. ERETHREE: LVS/DRC# BN &:

41.28—T427 %7 —

9O [ERIZaL—Ia>THERRETS XRPIX12 TOEEHS

J XRPIXlann+HT Itk Ial—avig€d. BM7Ay 7 DDAC -

BANDGAP - L RREDMEMEEL 7=,
éﬁTTT#EW@%%W%bﬁmﬁm%ﬁof7ﬂ—?477/—P®@ﬁ%
ERAR
O FTYULATI Y Ial—Yay: topRIEOTR MRV FEEE (TR)
= L i a na | T athsimulation£4 5 0 Ch L. T OBEROEETOK, |
% top_QB2_XRPIX12 B i - Logic AAIIFHALICEE, i
e - - - - - - 3 1 - 2EDCEE CIIRHETERA 272D T, !
........ Bz BEEPWLICE 3, VDD VDD OPWL On OV 1u 1.8V |
........ * H PR
_____ ¥l P S —
TB_top. Q@2-XRPIX12 . . . . .
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. EXETHREE: LVS/DRCZ M E/NFR

-

d1. 728—FT429 45—k
9 [ERIZAL—3arTHERT S XRPIX12 TO XS
o FineSim®Optioni%E d HOER

.chkznode period=58@n file=output_chkznode type=gate start=1u stop=2u
*.chkznode period=1n file=output_chkznode type=gate start=@n stop=2u subckt=DUTIP_PIXEL_ARRAY_32
* FineSimPro 0-2028.83-SP1 (Compiled on May 28 2820 at 83:22:19 (US-Pacific)) build id: 6396290
* . chkstaticerc type=levelchk file=aaa * Copyright(c) 2003-2020 Synopsys, Inc.
*.chkstaticerc type=levelchk file=aaa_stop stop=1 * Generated at Tue Oct 22 17:10:53 2824
*.chkstaticerc type=levelchk file=digitall stop=1 digital_mode=1 * Hostname: soipcé.kek.jp, Username: takayana
*.chkstaticerc type=levelchk file=digital2 stop=1 digital_mode=2 * Input File: TB_top_XRPIX12.sp
* . chkstaticerc type=levelchk file=digitald stop=1 digital_mode=@ [* Title: "** Generated for: hspiceD"
*.chkstaticerc type=levelchk file=gndgate stop=1 digital_mode=8 floating_gate=1 grounded_gate=1 |+ . chkstaticerc type=gatechk mode=8 file=floating
*.chkstaticerc type=bulkchk mode=8 file=floating stop=1 [* [ device_name] [gate_nade] [vg] [vd/s] [(Gmin,Gmax) ] [gate_state]
*.chkstaticerc tvpe=bulkchk mode=2 stop=1 xtop.xcore.xicf_teg.xnd.mnch  xtop.xcore.xicf_teg.gé -- 1e+29/1e+29  (le+29,-1e+29) (float)
chkstaticerc type-gatechk mode=8 file=floating stop=1 xtop.xcore.xicf_teg.xn3.mnch  xtop.xcore.xicf_teg.g3 -- 1e+29/1e429  (1e+29,-1e+29) (float)
*. chkstaticerc type=gatechk mode=Z Tile=nmosvdd stop=1] xtop.xcore.xicf_teg.xn2.mnch  xtop.xcore.xicf_teg.g2? -- 1e#29/1e+29  (le+29,-1e+29) (float)
xtop.xcore.xicf_teg.xnl.mnch xtop.xcore.xicf_teg.qgl -- 1e+29/1e429 (1e+29,-1e+29) (float)
"""" e R I e e F ST T xtop.xcore.xicf_teg.xi4.xn8<1>.mnch xtop.xcore.xicf_teg.chd - 1e+29/1e+29 (1e+29,-1e+29)
e R e e g s e T gt 8 e e 2 j xtop.xcore, xicf_teg. xid.xnd<2>.mnch  xtop.xcore.xicf teg.chd -- 1es20/1es20  (1e+29,-1e+29)
S e e e xtop.xcore.xicf_teg.xi4.xnb<3>.mnch xtop.xcore.xicf_teg.chd .- Te+29/1e+29 (1e+29,-1e+29)
'Wbﬁ Ol xtop.xcore.xicf_teg.xi4.xn@<4>.mnch xtop.xcore. xicf_teg.chd e 1e+29/1e+29 (1e+29,-1e+29)
R el B R B R O R xtop.xcore.xicf_teg.xi4.xnd<5>.mnch  xtop.xcore.xicf_teg.chd  -- 1e+29/1e+29  (le+29,-1e+29)
cAcogs> P - xtop.xcore.xicf_teg.xi4.xn@<6>.mnch xtop.xcore. xicf_teg.chd - 1e+29/1e+29 (1e+29,-1e+29)
xtop.xcore.xicf_teg.xid.xnd<7>.mnch xtop.xcore.xicf_teg.chd .- 1e+29/1e+29 (1e+29,-1e+29)
e Y<e:95> xtop.xcore.xicf_teg.xid.xn@<8>.mnch  xtop.xcore.xicf teg.chd -- 1e+29/1e+28 (le+29,-1e+29)

. xtop.xcore.xicf_teg.xid.xnd<9>.mnch xtop.xcore.xicf_teg.chd -- Te+29/1e+29 (1e+29,-1e+29)
xtop.xcore.xicf_teg.xi4.xn@<18>.mnch xtop.xcore.xicf_teg.chd - 1e+29/1e+29 (1e+29,-1e+29)
xtop.xcore.xicf_teg.xid.xnd<11>.mnch xtop.xcore.xicf_teg.chd - 1e+29/1e+29 (1e+29,-1e+29)
xtop.xcore.xicf_teg.xid.xnb<12>.mnch xtop.xcore.xicf_teg.chd - 1e+29/1e+29 (1e+29,-1e+29)
XTOp.XCOre.x1Z.x1Z.x14<@>.X111.Xps.mpch  XTop.Xcore.x1J.x1/.D<3> -- 1.8/1.8 (1e+29,-1e+29)
xtop.xcore.xi?.xi2.xiB<8>.x1i11.xn2.mnch xtop.xcore.xi2.xi2.b<3> - a/e (1e+29,-1e+29) (float)
xtop.xcore.xi2.xi2.xif<@>.x1i18.xp3.mpch  xtop.xcore.xil.xil.b<3> -- 1.8/1.8 (1e+29,-1e+29) (float)
xXtop.xcore.xi2.xi2.xi8<8>.xi18.xp2.mpch xtop.xcore.xi2.xi2.b<2> - 1.8/1.8 (1e+29,-1e+29) (float)
xtop.xcore.xi2.xi2.xif<@>.xi18.xn3.mnch  xtop.xcore.xil.xi2.b<2> -- a/e (1e+29,-1e+29) (float)
xtop.xcore.xi2.xi2.xif<8>.x1i108.xn2.mnch xtop.xcore.xi2.xi2.b<3> -- a/e (1e+29,-1e+29) (float)
xtop.xcore.xi2.xi2.xif<@>.xi9.xp3.mpch  xtop.xcore.xi2.xi2.b<3> -- 1.8/1.8 (1e+29, -1e+29) (float)
xtop.xcore.xi2.xi2.xif<8>.xi9.xp2.mpch xtop.xcore.xi2.xi2.b<2> -- 1.8/1.8 (1e+29,-1e+29) (float)
xtop.xcore.xi2.xi2.xif<@8>.x1i9.xp1.mpch Xtop.xcore.xi2.xi2.b<1> - 1.8/1.8 (1e+29,-1e+29) (float)
xtop.xcore.xi2.xi2.xif<@>.xi9.xn5.mnch  xtop.xcore.xil2.xi2.b<1> -- /8 (1e+29,-1e+29) (float)
xtop.xcore.xi2.xi2.xif<@>.x1i9.xn3.mnch Xtop.xcore.xi2.xi2.b<2> - 8se (1e+29,-1e+29) (float)
xtop.xcore.xi2.xi2.xiB<@>.x1i9.xn2.mnch xtop.xcore.xi2.xi2.b<3> -- e/e (1e+29,-1e+29) (float)
xtop.xcore.xi2.xi2.xif<8>.xi8.xpl.mpch Xtop.xcore.xi2.xi2.b<@> -- 1.8/1.8 (1e+29,-1e+29) (float)
xtop.xcore.xi2.xi2.xif<@>.xi8.xp3.mpch xtop.xcore.xi2.xi2.b<3> -- 1.8/1.8 (1e+29,-1e+29) (float)
xtop.xcore.xi2.xi2.xi0<@>.xi8.xp2.mpch  xtop.xcore.xi?2.xi2.b<2> -- 1.8/1.8 (1e+29,-1e+29) (float)
xtop.xcore.xi2.xi2.xiB<@8>.x18.xp1.mpch Xtop.xcore.xi2.xi2.b<1> -- 1.8/1.8 (1e+29,-1e+29) (float)
Xtop.xcore.xi2.xi2.xif<@>.xi8.xn6.mnch  xtop.xcore.xil.xi2.b<@> -- [0/8 (1e+29,-1e+29) (float)
xtop.xcore.xi2.xi2.xif<@>.x1i8.xn5.mnch Xtop.xcore.xi2.xi2.b<1> -- /e (1e+29,-1e+29) (float)
xtop.xcore.xi2.xi2.xi0<8>.xi8.xn3.mnch  xtop.xcore.xi2.xi2.b<2> -- [@/0 (1e+29,-1e+29) (float)
xtop.xcore.xi2.xi2.xif<@8>.xi8.xn2.mnch xtop.xcore.xi2.xi2.b<3> -- ese (1e+29,-1e+29) (float)

,,,,,,,,,,,,,, xtop.xcore.xi2.xi2.xif<11>,xi15.xp7.mpch  xtop.xcore.xi2.xi2.b<6> -- 1.8/1.8 (1e+29,-1e+29) (float)
) xtop.xcore.xi2.xi2.xif<11>.x1i15.xp4.mpch xtop.xcore.xi2.xi2.b<4> -- 1.8/1.8 (1e+29,-1e+29) (float)
xi0<0> xtop.xcore.xi2.xi2.xi@<11>.xi15.xp5.mpch  xtop.xcore.xi2.xi2.b<5> == 1.8/1.8 (1e+29,-1e+29) (float)
xtop.xcore.xi2.xi2.xi8<11>.xi15.xn1.mnch xtop.xcore.xi2.xi2.b<4> -- a/e (1e+29,-1e+29) (float)
xtop.xcore.xi2.xi2.xif<11>.x115.xn@.mnch xtop.xcore.xi2.xi2.b<5> -- e/e (1e+29,-1e+29) (float)
xtop.xcore.xi2.xi2.xi0<11>,xi15.xn4.mnch  xtop.xcore,xi2.xi2.b<6> --| 08/8 (1e+29,-1e+29) (float)
xtop.xcore.xi2.xi2.xiB<11>.xi14.xp4.mpch  xtop.xcore.xi2.xi2.b<4> .- 1.8/1.8 (1e+29,-1e+29) (float)
xtop.xcore.xi2.xi2.xi0<11>.x1i14.xp5.mpch  xtop.xcore.xi2.xi2.b<5> -- 1.8/1.8 (1e+29,-1e+29) (float)
xtop.xcore.xi2.xi2.xif<11>.xi14.xn1.mnch xtop.xcore.xi2.xi2.b<4> -- 0/e (1e+29,-1e+29) (float)

- xtop.xcore.xi2.xi2.xif<11>.x1i14.xn@.mnch  xtop.xcore.xi2.xi2.b<5> -- a/8 (1e+29,-1e+29) (float)
xtop.xcore.xi2.xi2.xif<11>.x1i13. xp4.mpch xtop.xcore.xi2.xi2.b<4> .- 1.8/1.8 (1e+29,-1e+29) (float)
xtop.xcore.xi2 xi2 .xif<11>.xi13.xn1.mnch _ xtop.xcore.xi2? xi2 bed> --I /8 (1e+29,-1e+29) (float)

i * § of floating gate = 48
i i
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