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Preparation for Lab3

 Download the following file into your working directory.
— wget http://eecs.wsu.edu/~eed34/Labs/lab3.tar.gz

 Unzip it.
— tar xvfz lab3.tar.gz
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Pre-CTS optimization
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Benchmark
— VQS64 4 (four-input 64-bit pipelined quick sort)
* input [63:0] mX1, mX2, mX3, mX4

e input MCLK

1. Chip Outlining

o output [63:0] mY1, mY2, mY3, mY4
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1. Chip Outlining

e VQS64 4 fm.globals
— Init_pwr_net: Power nets.
— init_gnd_net: Ground nets.
— Init_lef _file: Physical library files.
— init_mmmc_file: Analysis view files.
« mmmc: Multi-mode multi-corner
— init_verilog: Verilog netlists.
« VQS64 4 fm.view
— create_rc_corner: Capacitance table + RC analysis corner
— create_library set: Library files
— create_constraint._mode: Constraint files
— create _delay corner: Library + RC corner
— create_analysis_view: Analysis view
— set_analysis_view: Setup and hold analysis view




1. Chip Outlining
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1. Chip Outlining

» Click “File” — “Import Design...”.

* Inthe “Design Import” window, click “Load...” and choose
“WQS64 4 m.globals”. This will automatically fill up the settings.

Then, click “OK”.
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1. Chip Outlining

See the terminal for Encounter messages. There might be some
Error or Warning messages.

In the Encounter main window, press “f” to see the outline of the
layout.

Encounter automatically computes and prepares the layout
area.

In the main window, click “Floorplan” — “Specify Floorplan...”.
Set the core utilization to 0.6.

Set the core-to-left, core-to-top, core-to-right, and core-to-bottom
to 5.0.

Then, click OK.




1. Chip Outlining

K Specify Floorplan
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1. Chip Outlining

Now, you will see the following window.
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Save

Let’s save the current design.

In the terminal, run the following command to save the current
design into “test_ 01 floorplan.enc”.

encounter #> saveDesign test_ 01 floorplan.enc

Later on, you can load the design as follows.

— When you launch Encounter, add the following option to load
the specified design.

« encounter —init test 01 floorplan.enc
— or, after you launch Encounter, run the following command.
e source test 01 floorplan.enc
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2. P/G Network Design

o Click “Power” — “Power Planning” — “Add Rings...".
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2. P/G Network Design

Fill in the input boxes as shown in the previous page and click
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2. P/G Network Design

Click “Route” — “Special Route...”.

X SRoute
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2. P/G Network Design

e P/G network
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2. P/G Network Design

saveDesign test_ 02 _pg.enc
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3. Placement

» Let’s place the instances (cells).

* In the main window, click “Place” — “Place Standard Cell.

* In the following window, turn off “Include Pre-Place
Optimization”.

X Place ;'Elﬂ

® Bun Full Placement _ Eun Incremental Placement o Run Placement In Floorplan Mode

Optimization Options

I_ Include Pre-Place Dptimizatiunl
_ Include In-Place Optimization

Mumber of Local CPUCs): 1 _Set Hultiple CPU, ..

m \_Fljplu_’ - Hode ~ ll_E!Fault_; gancelJ - Help ~

e Then, click “OK” to run Placement.




3. Placement

It shows placement and trialRoute results.

o See the terminal. It shows some more information.
Total wire length: 46,920um

o Save it.
— saveDesign test_03 pl.enc
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Visibility

Let’s see the placement result only.

Turn off the following check-box to turn off the visibility of the

.
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Timing Analysis

Run the following command to turn off Sl-awareness.
— encounter #> setDelayCalMode —siAware false

Then, run the following command to analyze setup time.

— encounter #> timeDesign —preCTS

It will show the following summary:
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Primary inputs I

Timing Analysis

A 4

in2out

reg2out

I Primary outputs

in2reg I:I reg2reg I:I Reg
pn pn
timeDesign Summary
] ) +- e + + + T +
Setup time anaIyS|S { Setup mode | all ||reg2req | in2reg | reg2out | im2out | | clkgate |
Frmme e Fommmm - oo e e Foom oo o +
| WNS (ns):| -1.654 | -0.142 | -1.654 | M/ A | NS A | N/ A |
| TNS (ns):|-488.823 | -11.658 |-397.164 | M/ A | N/ A | N/ A |
| Violating Paths: | 426 | 172 | 254 | M| N | N/A |
| ALl Paths:| 768 | 512 | 256 | M A | N/ A | N/ A |
e o o Fommmmm s o o o +
I e o e e e o +
Design Rule | | Real | Total |
—+—>| DRVs Jimsc==c=c=c=c===c=- dimzc=c=c=c==- Ji=scs==c=c=c=c===c=- |
Violations | | Nr nets(terms) | Worst Vio | Nr nets{terms) |
R Fommmm e B Fommmm e +
|  max_cap [ 2 (2) |  -8.811 | 2 (2) |
|  max tran | B (@) | 0.008 | B (@) |
|  max_fanout | B (8) | ¢] [ B (8) |
|  max_length | B (6} | B | B (6} |
e o B o +
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Timing Analysis

* Run the following command to check the longest path.
— encounter #> report_timing

Path 1: VIOLATED Setup Check with Pin rCl reg[52]1/CK
Endpoint:  rC1l_reg[521/D (v) checked with leading edge of 'myCLK'

Beginpoint: mX2[1] (") triggered by leading edge of '@’
Analysis View: NG view typ
Other End Arrival Time B.068
- Setup D.647 | U3%46 | A~ -=2ZN v | DAI221 X1 | 6.0839 | 1.767 | 0.0853 |
+ Phase shift 1.000 | uses7? | Av -= 2N~ | DAI221 X1 | B8.827 | 1.734 | B.680 |
= Required Time 0.953 | U3ss6 | A~ ->= 2N v | DAI221 X1 | B.648 | 1.774 | B.120 |
- Arrival Time 2.606 | u3gss | Av -> 2N~ | DAI221 X1 | ©.829 | 1.803 | 5.149 |
= Slack Time -1.654 | U354 | A~ -> 2N v | DAI221 X1 | B.841 | 1.843 | B.190 |
Clock Rise Edge 0.000 | U3%eS | Av ->= 2N~ | DAI221 X1 | B.828 | 1.872 | B.218 |
+ Input Delay 0.0 | u3964 | A~ ->ZNv | OAI221 X1 | ©.042 | 1.914 | 9.260 |
- Beginpoint Arrival Tine s . | U3963 | Av -> 2N~ | OAI221 X1 | 0.620 | 1.043 |  ©.289 |
: : | U362 | A~ -=ZN v | DAI221 X1 | B.842 | 1.985 | 8.331 |
T e e e | U3973 | Av ->2N~ | OAI221 X1 | 0.027 | 2.011 |  0.358 |
T SR SN s e S | | U3972 | A~ -= ZN v | OAI221 X1 | 0.040 | 2.851 |  ©.397 |
| | mx2[1] ~ | | | ©.000 | -1.654 | | U371 | Av -= 2N~ | DAI221 X1 | B.826 | 2.877 | B.424 |
| V4103 | A~ ->2ZNv | INVX1 | 9.1 | ©.011 | -1.643 | | U3s7e | A~ -=2ZNwv | DAT21 X1 | 0.824 | 2.182 | B.448 |
| uzesa | C2 v -= 2N~ | OAI2Z11 X1 | 0.034 | ©0.045 | -1.689 | | vaz33 | Av - 2N~ | DAI21 X1 | B.821 | 2.123 | B.469 |
| U252 | A~ -> 2N v | 0AI221 X1 | 0.834 | 0.879 | -1.575 | | L4232 | A~ -> 2N v | DAI221 X1 | B.834 | 2.157 | 5.563 |
| U361 | Av->2N~ | 0AI221 X1 | 0.626 | 0.105 | -1.549 | | u4231 | Av->2ZN~ | OAT21 X1 | 0.113 | 2.270 |  0.616 |
| U3ze0 | A~ -=ZN v | DAI221 X1 | ©.841 | @.146 | -1.588 | [VETE: | A~ -=ZN v | INV X1 | 8.825 | 2.295 | B.642 |
| u38s9 | Aw -=2ZN " | DAI221 X1 | ©.828 | 0.174 | -1.480 | | uz336 | Av =Z v [ BUF_:{]. | 8.858 | 2.246 | B.692 |
| U3869 | Av -> 2N~ | 0AI221 X1 | 0.827 | ©0.241 | -1.413 | n =
- = | U3255 | A v -= ZN | INV X1 | 8.157 | 2.557 | 0.%63 |
| U3868 | A~ ->2ZNv | OAI221 X1 | 0.840 | 0.281 | -1.372 | - =
| U3867 | Av -> 2N~ | DAI2211 | 0.629 | 0.311 | 1,343 | | U3513 | B2 -= ZN v | DAI22 X1 | 0.649 | 2.606 | 0.953 |
| U3866 | A~ > 2ZNv | 0AI221 X1 | ©.841 | ©.352 | -1.382 | | rC1_reg[52] | D v | DFF_X1 | ©.e00 | 2.666 |  0.953 |
| U3877 | Av -> 2N~ | OAI221 X1 | 0.828 | 0.380 | -1.274 | ettt ettt tetestetetetoteettedotetetotutotuleteietnteteleteieteleletuintutietuiete
| U2876 | A~ -= 2N v | OAT221 X1 | 0.041 | ©0.421 | -1.233 |
| U2875 | Av -> 2N~ | OAI221 X1 | 0.828 | ©0.449 | -1.285 |
| U3874 | A~ ->2ZNv | OAI221 X1 | 0.041 | 0.490 | -1.164 |
| U885 | Av -= 2N~ | 0AI221 X1 | ©.827 | 0.517 | -1.137 I—
| U3s84 | A~ ->2ZNv | OAI221 X1 | 0.840 | 0.556 | -1.897 | 22
| uzes3 | Av -= 2N~ | OAI221 X1 | 0.827 | ©.584 | -1.870 |
| U282 | A~ -> 2N v | OAI221 X1 | 0.040 | 0.624 | -1.830 |
| U3893 | Av -> 2N~ | OAI221 X1 | 0.827 | 0.651 | -1.883 |




4. Pre-CTS Optimization

Run the following command to optimize the design before CTS.
— encounter #> optDesign —preCTS

(This will take some time, up to 20~30 minutes depending on
the machine you are working in).

After Pre-CTS optimization is done, you will see the following
result:
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4. Pre-CTS Optimization

* Pre-CTS optimization

B o Fommmme s o o o Fommmme s +
| Setup mode | all | reg2reg | in2req | reg2out | in2out | clkgate |
o R L R dim======== Jrm======== Jrm======== Jrm======== +

Positive WNS +——ms—nsh-P| 0.066 || ©0.874 | ©.066 | M/ A | NSA | NS A |

[ TNS (ns): g.oeT | 0.000 | G@.e60 | 0 N/A | NA | N/A |

| Violating Paths:| B | B | B | N/A | N/A | N/ A

| All Paths:| 768 | 212 | 256 | N/ A | MN/SA | M/ A |

B o Fommmme s o o o Fommmme s +

T jtm==============================- Stm================- +

| | Real | Total |

| DRVs dmm o o dmm e

[ | Nr nets{terms) | Worst Wio | Nr nets{terms) |

LT e Fommm e e +

|  max_cap | B (8} | ©6.008 | B (8} |

|  max_tran [ e (@) | ©.008 [ e (@) |

|  max_fanout | g (@) | g [ g (@) |

|  max length | B (B) | 2] | B (B) |

T T jim================- Jm==========- jim================- +

Density: |74.800%

The density increased from 60% to 75%.

I ————————————————————————————————————
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4. Pre-CTS Optimization

saveDesign test_04 prectsopt.enc
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5. Clock Tree Synthesis (CTS)

Open “VQS64 4 fm.ctstch” in a text editor and see the spec.
Run the following command to run CTS.

— encounter #> clockDesign —specFile VQS64 4 fm.ctstch —
outDir clk_report

26



5. Clock Tree Synthesis (CTS)

« CTS

# Analysis View: NG view typ
wreekkkker Clock mCLK Post-CTS Timing Analysis eesssokkks

Mr. of Subtrees 5 1

Nr. of Sinks : 768 <—  # Sinks (64 F/Fs*12 groups = 768)
Nr. of Buffer : 37 «<——  # buffers inserted

Nr. of Level {including gates) : 2 €<— # |evels

Root Rise Input Tran : 1e8(ps)

Root Fall Input Tran : 100(ps)

Mo Driving Cell Specified!
Max trig. edge delay at sink{R}: rC2_reg[53]1/CK 163.3(ps)
Min trig. edge delay at sink{R)}: mY2_req[34]1/CK 155.5(ps}

{Actual) {(Required)
Rise Phase Delay : 155.5~163.3(ps) B~1000{ps)
Fall Phase Delay : 168.2~175.6(ps) B~1000{ps)
Trig. Edge Skew : 7.8(ps) 20(ps)
Rise Skew :[7.8(ps)
Fall Skew | 7.4(ps)[ e e
Max. Rise Buffer Tran. : 40.7(ps) 108{ps)
Max. Fall Buffer Tran. : 44.8(ps) 180({ps)
Max. Rise Sink Tran. : 29.4(ps) 50(ps)
Max. Fall Sink Tran. : 29.2(ps) 50(ps)
Min. Rise Buffer Tran. : 49.7(ps) B{ps)
Min. Fall Buffer Tran. : 44.8(ps) B{ps)
Min. Rise Sink Tran. : 23.6(ps) B{ps)
Min. Fall Sink Tran. : 23.5(ps) B{ps)

view NG view typ : skew = 7.8ps (required = 28ps)

I ————————————————————————————————
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5. Clock Tree Synthesis (CTS)

You can see the clock tree by the following command:
— encounter #> displayClockTree —clk mCLK —level 1

’,"{ Encounter(R] RTL-to-GDSI Systemn 13.27 - test 01 _floorplan.enc.dat - VQ564_4 —|a ﬂ

File Edit Yiew Partition Floorplan Powsr Place Optimize Clock Route Timing Yerify Options Tools Flowz Help cadence
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A% 65 8 M Gk s :
ot AR TS5 1 SRBRISSRMAY G-l | Black Box

H

=

Z

=

2

a
kI RekkkKl KKK KKK KKK KKK
kKiKk kil k<Kl

Blockage

ol

Floorplan

Partition

Bump

Fower

Giid

Track

Congestion

Multiple Color »

Hiscellaneous o o

hiretiia v

activel Mo v

WYia 01 v

metalliML) v

wial(¥12) v

metal2{H2) v

via2(¥23) v

metal3{HE) v

via3(V3d) i

metaldit4) v
v
v
v
v
v
v
v
v
v
v

| BRlE|
15 S 5
35

Kikkikkls

I H-HH-H-HI-HH-H-HH-{H-H-H;{H-{FHH-{

yiad(¥d5) B
metalG(ME) Lol
wiaGlVa6] .
metalBiHE) L
viab(VET) ]
metal7{HT) RS
wiaf (¥78) .
metalBiHa)
,,,,,,,,,,,,,,,,,,,,,,, viaB(¥ea) |
metald(H3) L3

viad(valn)
I | e
-10,

857) [ClockSunthesized |

|
b

Click to select single object, Shift+Click to defselect multiple objects. 0 [[5elbum:3a [(129,443,




5. Clock Tree Synthesis (CTS)

» saveDesign test 05 cts.enc
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Timing Analysis

Run the following command to check timing.
— timeDesign —postCTS

oo Fommmm - Fommmm - fommmmmm - Fommmm e Fommmm -
| Setup mode | all | reg2reg | in2req | reg2out | in2out
T Fommmme - Fommmm - Fommmmmm - T Fommmme -
| WNS (ns):| ©.871 | 8.671 | 0.207 | N/A | MNSA

| TNS (ns):| ©G.006 | O0.000 | 0.000 | N/A | MN/A

| Violating Paths:| B | B | B | N/A | N/ A

| A1l Paths: | 768 | 212 | 256 | M/ A | MN/SA

R T tommm - tommmm - tommmm e e tommm -
Fom e T T T B T T +

| | Real | Total |

| DRVs dmm o o dmm e

[ | Nr nets{terms) | Worst Wio | Nr nets{terms) |
oo B Fommmmm e B +

|  max_cap [ e (@) | ©.008 [ e (@) |

|  max_tran [ g (@) | ©.008 [ g (@) |

| max_fanout | g (B) | B | g (B) |

| max _length | B () | 2] [ B () |

Fom e B T T Fommmmm e B T T +

Density: 75.449%%

+————t — +



6. Post-CTS Optimization

« Although we already satisfied the timing without any further
optimization after CTS, we will run post-CTS optimization.

— encounter #> optDesign —postCTS

o Fommmm e Fommmmm s - o Fommmm e Fommmmm s +
| Setup mode | all | reg2reg | in2regq | reg2out | in2out | clkgate |
LT Jt========= Jrm======== Jim=======- Jim======== Jt========= Jrm======== +
| WNS (ns):| ©6.11 | A.121 | @6.101 | M/ A | M/ A | M/ A |
| TNS (ns):| ©.868 | @.060 | 0.008 | N/ A | M/ A | M/ A |
| Violating Paths:| B | B | B | N/A | N/A | N/ A

| A1l Paths:| 768 | 512 | 256 | N/ A | N/ A | M/ A |
o Fommmm e Fommmmm s - o Fommmm e Fommmmm s +
T T j===============================- jtm================= +

| | Real | Total |

| DRVs dmm e o dmm e |

[ | MNr nets{terms) | Worst Vio | Nr nets{terms) |
o e o e +

|  max_cap | B (6} | ©6.608 | B (6} |

|  max_tran [ e (@) | ©.008 [ e (@) |

|  max fanout | g (@) | 2] [ g (@) |

|  max length | B (B} | 2] | B (B} |

T T dim================- Jrm==========- dim================- +

Density: 65.532%
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6. Post-CTS Optimization

saveDesign test_06_postctsopt.enc
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Timing Analysis

Run the following command to check timing.

— timeDesign —postCTS

timeDesign Summary
R tommmmmm e R Fommmmmmn Fommmmean tommmmmm e
| Setup mode | all | reg2req | in2reg | reg2out | im2out
R Fommmm - o o Fommmme s Fommmm -
| WNS (ns):| @.101 | ©.121 | ©@.181 | M/A | M/ A
| TNS (ns):| @.806 | 6.800 | ©0.008 | M/ A | N/ A
| Violating Paths:| ] | 2] | B | NAA | N/A
| All Paths: | 763 | 512 | 256 | M/ A | N/ A
R tommmmmm e R Fommmmmmn Fommmmean tommmmmm e
R e B B +
| | Real | Total |
| DRVs o dom e T |
[ | Nr nets{terms) | Worst Vio | Nr nets{terms) |
Hmmmmmmmmm e Fommmmmm e e Fommmmmm e +
|  max_cap | B (8]} | B.o00 | B (8]} |
|  max_tran [ e (@) | 0.0 [ e (@)
|  max_fanout | g (@) | ¢ [ g (@) |
| max length | B (B} | 2] | B (B} |
e mmmm e o B o +
Density: 65.532%

+o————t — +

--------- +
clkgate |
--------- +
N/A |
N/A |
N/A |
N/A |
--------- +
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/. Routing

e Click “Route” — “NanoRoute” — “Route...".
* Turn off “Fix Antenna” and click OK to run routing.

X NanoRoute _|O ﬂ

Routing Phaze

& Global Route

o Detail Route Start Iteration O End Iteration default
Post Route Optimization _ Optimize Yia _ Optimize Wire

Concurrent Routing Features

Inzert Diodes Diode Cell Mame

Congestion Timing
_ Timing Driwven Effort & 5.H.ALR.T,

— 51 Driven
Post Route I S Victin File 5|
_ Litha Oriven
__ Pozt Route Litho Repair
Routing Control

__ Selected Hets Only Bottom Layer default Top Layer default
__ ECO Route

__ Prea Route Area | Select Hrea and Roube

Job Contraol

& Auto Stop
Wumber of Local CPUCs):1
Humber of CPUCs) per Remote Machine: 1
Munber of Remote Machine(s):o

Set Multiple CPU,,.

m Apply ttribut Hode Save Load Cancel Help
—— — —— —— —— — e




/. Routing

X Encounter(R) RTL-to-GDSI System 13.27 - test_01_floorplan.enc.dat - V(QS64_4 i =] [

File Edit Yiew Partition Floorplan Power Place Optimize Clock Route Timing VYerify Options FPYS Tools Flows Help caden(e
Routing result. iz @5 « 10 @R 424 IQQ A8 QO |&%9 16 6 H D& »IF >
|||c% % %E 1 % Ill—d N = E% '[I'Q% | & |.online help n
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/. Routing

* Routing result.
. #Complete Detail Routing.
° erelength 52’077um #Total number of nets with non-default rule or having extra spacing = 38

#Total wire length = 526877 um
: 1 #Total half perimeter of net bounding box = 48628 um.

° NO DRC VIOIatlonS #Total wire length on LAYER metall = 1684 um.

Total wire length on LAYER metal2 = 15448 um.

#Total wire length on LAYER metal3 = 19261 um.

#Total wire length on LAYER metald = 9446 um.

#Total wire length on LAYER metalS = 4644 um,

#Total wire length on LAYER metalt = 1314 um.

#Total wire length on LAYER metal? = 236 um.

#Total wire length on LAYER metal8 = 68 um.

#Total wire length on LAYER metalS = 56 um.

#Total wire length on LAYER metall® = 0 um.

#Total number of vias = 240882

#Up-Via Summary (total 24082):

2

# _______________________
¢ Metal 1 16605
¢ Metal 2 16628
2 Metal 2 2748
2 Metal 4 515
2 Metal S 147
= Metal 6 25
= Metal 7 8
¢ Metal 8 6
# _______________________
L2 24082
[t

[Total number of DRC viclations = @ |
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/. Routing

saveDesign test_07_route.enc
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Timing Analysis

Run the following command to check timing.
— timeDesign —postRoute

timeDesign Summary
R T tommmmmm - tommmmmm-- Fommmmmm - R T tommmmmm -
| Setup mode | all | reg2reg | in2req | reg2out | in2out
Hmmmm e e Fommm - o o e
| WNS (ns):| ©.162 | ©.139 | 6.182 | M/ A | M/A
| TNS (ns):| ©.060 | B6.000 | 6.008 | M/ A | M/ A
| Violating Paths: | B | 3] | B | NAA | N/ A
| All Paths: | 768 | 212 | 256 | M/ A | M/ A
R T tommmmmm - tommmmmm-- Fommmmmm - R T tommmmmm -
Hmmmmm e B o +
| | Real | Total |
| DRVs oo oo oo |
[ | Nr nets{temms) | Worst ¥ie | Nr nets{terms)
Hmmmmmmmmm e Fommmm e R Fommmm e +
|  max_cap | B (@) | B6.608 | B (@)
|  max_tran | e (@) |  ©.600 | e (@) |
|  max_fanout | g (@) | @ | g (@)
| max length | B (B} | 4] [ B (B}
= mmmm e o e o +
Density: 65.532%

--------- +
clkgate |
--------- +
N/A |
N/A |
N/A |
N/A |
--------- +
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8. Post-Routing Optimization

« Although we already satisfied the timing without any further
optimization after routing, we will run post-routing optimization.

— encounter #> optDesign —postRoute

o Fommmmm s o o o +
| Setup mode all | reg2req | in2reg | reg2out | im2out | clkgate |
B Fommmm - o o Fommmme s Fommmm - o +
| WNS (ns):| ®@.182 | ©.13%9 | @.182 | M/ A | N/ A | N/A |
| TNS (ns):| ©@.806 | 6.000 | ©0.000 | M/ A | N/ A | N/A |
| Violating Paths:| 2] | 2] | B | NfA | N/A | N/A

| A1l Paths:| 763 | 212 | 256 | M/ A | N/ A | M/ A |
s tommmmmm e R Fommmmmmn Fommmmean tommmmmm e R +
R o e e e o +

| | Real | Total |

| DRVs o dom e T |

[ | Nr nets{terms) | Worst Vio | Nr nets{terms) |

Fommmmm e Fommmm e B Fommmm e +

|  max_cap [ e (@) | 0.0 [ e (@) |

|  max_tran [ g (@) | ©.600 [ g (@)

| max_ fanout | B (@) | ] | B (@) |

|  max_length | B (8) | ¢] [ B (8) |
R o B o +

Density: 65.532%
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8. Post-Routing Optimization

saveDesign test_08 postrouteopt.enc
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9. Fill Insertion

Click “Route” — “Metal Fill" — “Setup...”.

Click “Load” and choose “metalfill.cmd” to load the setting |
made.

Click OK.
Click “Route” — “Metal Fill” — “Add”.
Click OK to insert metal fills.
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9. Fill Insertion

The following shows my fill insertion result.

M Encounter(R) RTL-to-GDSI System 13.27 - test 01 _floorplan.enc.dat - VQS54_4 =1 9
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Timing Analysis

Run the following command to analyze timing.
— encounter #> timeDesign —postRoute

B Fommmmm s o o o Fommmmm s o +
| Setup mode | all | reg2reg | in2req | reg2out | in2out | clkgate |
B o Fommmme s Fommmm - o o Fommmme s +
| WNS (ns):| ©.182 | ©.139 | 6.182 | N/A | MNSA | M/ A |
| TNS (ns):| ©G.006 | O0.000 | 0.000 | N/A | MN/A | M/ A |
| Violating Paths:| B | B | B | N/A | N/A | N/ A

| ALl Paths:| 768 | 212 | 256 | M/ A | MN/SA | M/ A |
B et Fommmmmmn Fommmmean tommmmmm e R Fommmmmmn Fommmmean +
T B o +

| | Real | Total |

| DRVs dmm o o dmm e

[ | Nr nets{terms) | Worst Wio | Nr nets{terms) |
B B R B +

|  max_cap [ e (@) | ©.008 [ e (@) |

|  max_tran [ g (@) | ©.008 [ g (@) |

| max_fanout | g (B) | B | g (B) |

| max _length | B () | 2] [ B () |
T o o o +

Density: 65.532%
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9. Fill Insertion

saveDesign test_09 fill.enc
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