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Npoea meTooonorMm CTaHAApPTHbIX AYeeK (2)
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OnucaHune cTaHAapTHLIX A4YeeK: ¢opmart LEF (1)

VERSION 5.5 ; == SKywater

NAMESCASESENSITIVE ON ; VERSION 5.5
BUSBITCHARS "[]" ;
DIVIDERCHAR "/" ;

5
NAMESCASESENSITIVE ON ;
BUSBITCHARS "[]" ;
DIVIDERCHAR "/" ;
MACRO sky13@_fd_sc_hd__inv_1

CLASS CORE ; MACRO sky130 fd sc hd inv_1

SOURCE USER ;

ORIGIN ©.000000 ©.000000 ;

SIZE 1.380000 BY 2.720000 ;

SYMMETRY X Y R90 ;
SITE unithd ;

PIN A ... END A
PIN A
ANTENNAGATEAREA ©.247500 ; PINY ... END Y

DIRECTION INPUT ;
USE SIGNAL ;

PORT PIN VGND ... END VGND
LAYER 1il ;
RECT ©.320000 1.075000 0.650000 1.315000 ; PIN VPWR ... END VPWR
END
END A

END skyl130 fd sc hd inv_1
END sky130 _fd_sc_hd__inv_1
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GDSII vs LEF

€ Klayout 0.26.8 - sky130_fd_sc_hd_inv_1.gds [sky130_fd_sc_hd_inv_1] — O * € Klayout 0.26.8 - sky130_fd_sc_hd_inv_1.lef [sky130_fd_sc_hd_inv_1] — O X
File Edit View Bookmarks Display Tools Macros Help File Edit View Bookmarks Display Tools Macros Help

a D NPL, @O @D NP L, O,

Back Forward | Select | Move Ruler (Default) Back Forward | Select Move Ruler (Default)

Cells 5 X sky130_fd_sc_hd__inv_1.gds [sky130_fd_sc_hd ¢ P | Layers 5 X Cells 5 X sky130_fd_sc_hd
sky130_fd_sc_hd_inv_1 64/5 sky130 _fd sc_hd_inv 1
64/20
64/59
65/20 ; : : : :
66/20 [ RS

:g;;” Levels 0 EI - i EI \

__inv_1.lef [sky130_fd_sc_hd_ ¢ M| Layers F X
L[ U ABEL 11

1 1i1.PIN 1/2
met1.LABEL 2/1
met1.PIN 2/2
OUTLINE

NN

tevels [0 [3].. e
Libraries 8 x :

ARC

CIRCLE

DONUT

ELLIPSE

PIE : - ;
ROUMND_PATH ________ R
ROUND_POLYGON 5 : e

STROKED_BOX
STROKED_POLYGON
TEXT

67/16 Libraries F X

67/20
67/44
68/5
68/16
68/20
78/44
81/4
83/44
93/44
94/20

ARC
CIRCLE
DONUT |
BupsE e 7
PIE '
ROUND_PATH
ROUND_POLYGON
T ; STROKED_BOX
SN STROKED_POLYGON

% 95/20
AR 122/16 TEXT

Layer Toolbox F X : Layer Toolbox F X

R R SRR SRR R R &
e R R G G O o A

N

T (Default) G Sy 147039 3.14675 T (Default) G | xy 154378 227027
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TexHonornyeckue pgaHHble B popmare LEF (1)

I= Skywater

VERSION 5.7 ; LAYER met1l

TYPE ROUTING ;

BUSBITCHARS "[]1" ; DIRECTION HORIZONTAL ;

DIVIDERCHAR "/" ;

PITCH ©.34 ;

UNITS OFFSET 0.17 ;

TIME NANOSECONDS 1 ;
CAPACITANCE PICOFARADS 1 ;

WIDTH ©.14 ;
RESISTANCE OHMS 1 ; SPACINGTABLE
DATABASE MICRONS 1000 ; PARALLELRUNLENGTH ©
END UNITS WIDTH © ©0.14
WIDTH 3 0.28 ;
MANUFACTURINGGRID ©.005 ; AREA ©.083 :
. ’

. THICKNESS ©.35 ;
SITE unithd

SYMMETRY Y ;

CLASS CORE ;

SIZE ©0.46 BY 2.72 ;
END unithd

ANTENNAMODEL OXIDE1 ;
ANTENNADIFFSIDEAREARATIO PWL ( ( © 400 ) ( ©.0125 400 ) ( ©.0225 2609 ) ( 22.5 11600 ) ) ;

EDGECAPACITANCE 40.567E-6 ;
CAPACITANCE CPERSQDIST 25.7784E-6 ;
DCCURRENTDENSITY AVERAGE 2.8 ;
ACCURRENTDENSITY RMS 6.1 ;
MAXIMUMDENSITY 70 ;
DENSITYCHECKWINDOW 700 700 ;
DENSITYCHECKSTEP 70 ;

LAYER nwell

TYPE MASTERSLICE ;

PROPERTY LEF58 TYPE "TYPE NWELL ;" ;
END nwell

LAYER pwell

TYPE MASTERSLICE ;

PROPERTY LEF58 TYPE "TYPE PWELL ;" ;
END pwell

RESISTANCE RPERSQ ©0.125 ;
END metl
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TexHONnOrnM4yecKkmne gaHHole 8 popmare LEF (3)

LAYER via == SKywater
TYPE CUT ;
WIDTH ©.15 ;
SPACING 0.17 ;
ENCLOSURE BELOW ©.055 0.085 ;
ENCLOSURE ABOVE 0.055 0.085 ;

ANTENNADIFFAREARATIO PWL ( ( © 6 ) ( ©.0125 6 ) ( ©.0225 6.81 ) ( 22.5 816 ) ) ;
DCCURRENTDENSITY AVERAGE ©.29 ; # mA per via Iavg max at Tj = 900C

END via

LAYER via2
TYPE CUT ;
WIDTH 0.2 ; # Via2 1
SPACING 0.2 ; # Via2 2
ENCLOSURE BELOW ©.04 ©.085 ; # Via2 4

ENCLOSURE ABOVE 0.065 0.065 ; # Met3 4
ANTENNADIFFAREARATIO PWL ( ( @ 6 ) ( ©0.0125 6 ) ( ©.0225 6.81 ) ( 22.5 816 ) ) ;
DCCURRENTDENSITY AVERAGE ©0.48 ; # mA per via Iavg max at Tj = 900C

END via2
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TexHonornyeckue napameTpbl
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3apaua pasmeweHua (Placement)
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nobanbHoe pa3smelleHUe, OLLEHKa pa3melleHus
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Pe3synbTaT pasmeweHuna: pannbol popmarta DEF (1)

VERSION 5.8 ;

DIVIDERCHAR "/" ;

BUSBITCHARS "[]" ;

DESIGN lut_s44 ;

UNITS DISTANCE MICRONS 1000 ;
DIEAREA ( @ © ) ( 202100 212820 ) ;

ROW ROW_© unithd 5520 10880 N DO 415 BY 1 STEP 460 0 ;
ROW ROW_1 unithd 5520 13600 FS DO 415 BY 1 STEP 460 0 ;
ROW ROW_2 unithd 5520 16320 N DO 415 BY 1 STEP 460 0 ;
ROW ROW_3 unithd 5520 19040 FS DO 415 BY 1 STEP 460 0 ;
ROW ROW_4 unithd 5520 21760 N DO 415 BY 1 STEP 460 0 ;

COMPONENTS 3892 ;

- FILLER_® 109 sky13@ fd_sc_hd__decap_3 + SOURCE DIST + PLACED ( 55660 10880 ) N ;
FILLER @ 113 sky13@ fd_sc_hd__decap_8 + SOURCE DIST + PLACED ( 57500 10880 ) N ;
FILLER_© 121 sky13@ fd _sc_hd__fill 1 + SOURCE DIST + PLACED ( 61180 10880 ) N ;
FILLER_® 126 skyl13@ ef sc_hd__decap_12 + SOURCE DIST + PLACED ( 63480 10880 ) N ;

095 sky130 fd_sc_hd__mux2_1 + PLACED ( 141220 176800 ) FS ;
096_ sky130 _fd_sc_hd__or2b_1 + PLACED ( 139840 174080 ) N ;
- _097_ sky13@ fd_sc_hd_o21la_1 + PLACED ( 141220 168640 ) FN ;
- 098 sky13@ fd_sc_hd_mux4_1 + PLACED ( 148580 157760 ) FN ;
- 099 sky13@ fd_sc_hd__and2b_1 + PLACED ( 148580 163200 ) FN ;
- 100 sky13@ fd_sc_hd_mux2_1 + PLACED ( 161460 187680 ) FS ;
- 101 sky13@ fd_sc_hd_mux2_1 + PLACED ( 160080 195840 ) N ;
- 102 sky13@ fd_sc_hd__or2b_1 + PLACED ( 155480 195848 ) N ;

- 103 sky130 fd _sc_hd_ o021la 1 + PLACED ( 155020 193120 ) FS ;
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Clock Tree Synthesis (CTS)
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Pe3ynbraT Tpaccuposku B panne DEF

NETS 168 ;
- net15 ( inputl5 X ) ( _157_ Al ) + USE SIGNAL
+ ROUTED met2 ( 168590 197370 ) ( * 199410 )
NEW metl ( 78890 199410 ) ( 168590 * )
NEW 1il ( 78890 199410 ) L1M1_PR_MR
NEW 1il ( 168590 197370 ) L1M1_PR_MR
NEW metl ( 168590 197370 ) M1M2_PR
NEW metl ( 168590 199410 ) M1M2_PR
NEW metl ( 168590 197370 ) RECT ( -355 -70 © 70 ) ;
- netl6 ( inputl6 X ) ( _159 Al ) + USE SIGNAL
+ ROUTED metl ( 182390 15130 ) ( 192510 * )
NEW met2 ( 182390 15130 ) ( * 139910 )
NEW metl ( 182390 15130 ) M1M2_PR
NEW 1il ( 192510 15130 ) L1IM1_PR_MR
NEW 1il ( 182390 139910 ) L1M1_PR_MR
NEW metl ( 182390 139910 ) M1M2_PR
NEW metl ( 182390 139910 ) RECT ( -355 -70 © 70 ) ;
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Layout Versus Schematic (LVS)
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Design Rule Check (DRC)

I_I—I_I_

X: 348 Y:-28.0 (F) Select: 6 dax: 13.2 dy: -224 Dist: 26.00 Cmd:
Tools Design Window Create Edit Verify Connectivity Options Route Help

File Tools Options Technology File Help 1

executing: saveDerived{geomindNot({pbase nwell) errMesqg)
executing: drci{npnCollectorEdge pbaseEdge (sep < {lambda * 4.0)) errMesg)
executing: drci{npnCollectorEdge npnCollectorContactEdge (enc < {lambda * 2.0)) errMesq)
executing: drcirwellEdge npnCollectorEdge {(enc < {lambda * 3.0)) errMesq)
executing: saveDerived{geomindNot{cactive nwell) errMesqg)
executing: drcinselectEdge npnCollectorEdge (enc < {lawmbda * 2.0)) errMesq)
executing: saveDerived{geomindNot{cactive nselect) errMesq)
DRC started....... Wed Mar 29 13:31:27 2000

completed ....Wed Mar 29 13:31:32 2000

CPU TIME = D0:00:03 TOTAL TIME = 00:00:05
xkkkkkikx  Cuymary of rumle viclation for cell "inverter layomt" (HxEkskiis
# errors Vioclated Rules
{5CHDS Rule 6.4) active contact to transistor gate spacing:...
[(SCHDS Bule 7.3) metall enclosure of contact: 0.80 v
{SCMDS Rule 4.2) select owverlap of active: 1.60 wm
{SCMDS Rule 7.2.a) metall spacing: 2.40 wm
{SCHOS Rule 2.3) source/drain active to well edge: 4.00 wm
Total errors fownd

mnouse L: showClickInfoi) M: mousePoplipl) R:hiZoomibsoluteScalelhiGetc

[==0 =l =0 ]

I

mouse L: showClickInfol) M: mousePoplip() R:hiZoomAibsoluteScal e (hiGetCurrentW
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DRC: npumep npasun npoeKTMpoBaHuA

Metall Metal2 Diffusion Polysilicon

rl I4)\ I | IB)\I

Met1-Diff & Met1-PS Contacts Metl-Met2 Vias

3
e - | |
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Parasitic Extraction

#
Pitch
[ A \
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= e L
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T=R-C
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O6LWwm mapLpyT NpoeKTUpoBaHuUa unppoBoi TONO/IOTNN

HauanbHoe nnaHupoBaHwe Kpucranna NaaHMpoBaHue uenei nuTaHus PasmeLeHue CWHTE3 TaKTOBOrO AepeBa
(Initial floorplan and pad ring) (Power planning) (Placement) (Clock tree synthesis)

TpaccmposkKa
(Routing)
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