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Generating Output

» After all process of P&R is finished, we can extract the
result of P&R by typing:

$~/IDEC_CBDF/Place_Route/script> make output

» we'll get the following files in “results” folder
top.gds : Final GDS of our design
top.output.pg.lvs.v : Verilog model after P&R

top.output.spef.min(max) : SPEF file (parasitics information)
top.output.sdf : SDF file
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Generating Output

» $~/IDEC_CBDF/Place_Route/script> viicc_scripts/output.tcl

verify_drc -check_via_size ... Running DRC & LVS in script

verify_lvs -max_error 100000...

Write_verilog $DES|GN.OUtpUt.pg.|VS.V Write Verilog, SDF, SPEF, ...
#SDF

#SPEF

GDS stream out

write_stream —format gds —cells {top.CEL;#} $sRESULTS_DIR/${DESIGN}.gds
t Type the latest version
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Post Top Model Generation

» Copy the following result files to the top model directory

$~/IDEC_CBDF/Place_Route/script> cd results

$ cp top.output.sdf ~/IDEC_CBDF/xmodel_dpll/top

$ cp top.output.pg.lvs.v ~/IDEC_CBDF/xmodel_dpll/top
$ cp top.output.spef.max ~/IDEC_CBDF/xmodel_dpll/top

» Run post_netlist.py to generate post top model (top_post.sv)

$ cd ~/IDEC_CBDF/xmodel_dpll/top
$~/IDEC_CBDF/xmodel_dpll/top> python post_netlist.py top.f

top.output.pg.lvs.v top.output.spef.max

(M| I | Mixed-Signal IC and
b 4 System Group at SNU




Final Top Simulation

» The final simulation includes
Top simulation (DPLL + PAD)
Digital loop filter timing information

Delay elements induced by wiring resistance & capacitance in
P&R (interconnection between blocks)

» This simulation will estimate the real chip performance

» To simulate it, all you needis ...
Post top model after P&R : top_post.sv
SDF file of the top model : top.output.sdf
Digital and pad library : Library/verilog/, xmodel_dpll/viola/
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Exercise: Final Chip Simulation

» Testbench: ‘tb_locking’

» First, check if there’s top_post.svis located at the
correct directory

$ cd ~/IDEC_CBDF/xmodel_dpll/top
$ s

» Change the directory to ‘tb_locking’

$~/IDEC_CBDF/xmodel_dpll/top> cd tb/tb_locking
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Exercise: Final Chip Simulation (2)

» Open the tb_locking.sv
$~/IDEC_CBDF/xmodel_dpll/top/tb/tb_locking> vi tb_locking.sv

» Important

You need to fix sdf path to the right “absolute” path of
the target .sdf file (ex. top.output.sdf)

e 1L L I 1 A e e e e e e e e T T R
: $sdf_annotate("fafs/mics.snu.ac.kr/user/eunseo/IDEC_CBDF/xmodel _dpll/top
thnpﬁnutput*Sdf",DUT};
D e oA Fog o - of o J e T o v T« s
‘else
Svcdplusfile("tb_locking.vpd");
“endif
Svcdpluson;
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Run the Simulation

» Run the simulation by typing ‘make <mode>’

$ make tb_locking_sdf

(If you type ‘make tb_locking’, the simulation result will be
the same with what you did in the GLISTER environment)

» The simulation is now running
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SDF Annotation Checking

» You need to check the following at your terminal
(while in simulating)

Thanks for Flying Vim

L NN (M)

S I VA A Uy B v B R U Y R B
P A Y Y Y A A / [/ / ANALOG/MIXED-SIGNAL SIMULATOR

XMODEL Release 2016.08517 (x86_64)
Copyright (c) 2012-2015 Scientific Analog, Inc.
All rights reserved and patents pending.

#LMX: LM-X feature 'XMODEL' has been successfully checked out.
#LMX: Version: 2.1 (academic)

#LMX: Expiration: 2816-12-31 23:59

#LMX: License type: network

#LMX: License server: arctic

NOTICE: this software is licensed for research and educational
purposes only and not permitted for commercial, income-producing
activities.

VCD+ Writer H-2013.06 Fullé4 Copyright (c) 1991-2013 by Synopsys Inc. |
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Result - Locking

» Open XWAVE waveform viewer

$ xwave xmodel.jez

Signals Values Waveforms
1

B WO:tb_locking.clk_outp X

m WO:tb_locking.clk_outn X

8.5G

8G | - R T TP AT R e T PRI e SRR T T T T TS TR CEL TR PRt L e T AT =

WO:tb_locking.clk_outp.fre X

| WO:tb_locking.clk_outp.pl X

: 1 1 1 1 1 1
+ Add Signals | 0 5us 10us 15us 20us 25us
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Result — Jitter Histogram

» You can also plot jitter histogram in this testbench
Estimated output clock RMS jitter = 420 fs
(20 ~ 30 US)

Title Graphs
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