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In this module, we will learn how to:
- add an additional testbench in ADE Assembler
 set up local and global variables
 run analyses across corners
* run Monte Carlo analysis using ADE Assembler
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1. Migrating from ADE Explorer to ADE Assembler (continued)

settings.

“testbench” and the “maestro” view, then right click and select Open With.

Before starting, we must change the section in the Model Library from mc to tt.
To do that, We should first head over to ADE Explorer and select the Model Library

Go to “Library Manager”, select the Library “amplifier_common_source”, the Cell

Library Manager: WorkArea: /home/user/cadence01 - o x
File Edit View Design Manager Help CEdE‘nCE‘
» Show Categories — Show Files
Library Category Cell View
v M- v M- N -
-E} amplifier_common_source hd -E;— testbench hd -E;— maestro hd
OCEAN cs_amplifier View -~ | Lock Lime. -
US_Bths M nmos - = Open Ctri+0
akxamples pmes schematic Open (Read-Only)  Ctrl+R
ahdiLib testbench -
£ Open Wit
analoglib =
basic : |1_::] Copy... Ctri+C
bmslib Rename... Ctrl+5hift+R
cdsDefTechLib
gpdk045 Delete... Ctrl+5hift+D
mix5ig
models Properties...
passivelib Update Thumbnails
pliLib
plIMMLib — ;‘" Reanalyze States
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Migrating from

ADE Explorer to

ADE Assembler  The “Open File” form opens, select “ADE Explorer” from the drop-down list as the
application.
Sweeping
Variables for
each Testbench
v
Measurements Open File X
Across Sweeps File
and Corners Library Lampliﬁer_comrnnn_source n ::II:mplifier
¢ Cell testhench I'IIHES
Monte Carlo :;PE ‘mae:m o
Analysis -
Application
Openwith  (ADE Explorer -
Always use this application for this type of file

Open for & edit ' read

Library path file J/home/user/cadence01/cds.1lib

m Cancel Help
o e, e
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Migrating from

ADE Bl i * The process condition (section) used for the simulations is “mc”. It should be changed to
ADE Assembler “tt”.
Sweeping * From Setup - Model Libraries, change the section to “tt”.
Variables for
each Testbench
v
Measurements Launch  Session Analyses Variables Outputs spectre3: Model Library Setup x
Across Sweeps Lo Ble s
and Corners "'E & &l . o " . | Mode! File |Section |
up = Design ... = Global Model Files e
¢ Mame Simulator ... ol /homefuser/pdk/gpdk045 v_6_0/gpdk(45/. /models/spectre/gpdk045.scs o &_/
n Save Options ... -E <(Click here to add model file>
Monte Carlo > 4 amplifier_co High-Performance Simulation ... &
i ’%3 Simulator s} . yiodel Libraries ...
Analysis Iy mamzs T@ del Libs &
} Wtran 034 Temperature ... \/
> W ac 12 :1- Stimuli ... %
—_—
@D e Avpy Hep
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1. Migrating from ADE Explorer to ADE Assembler

« Go back to the “Library Manager”, select the Library “amplifier_common_source”, the
Cell “testbench” and the “maestro” view, then right click and select Open With.

Library Manager: WorkArea: /home/user/cadence0l - o x

File Edit View Design Manager Help C 5 dence

» Show Categories — Show Files

Library Category Cell View

v M- Y B-7 8-
-E} amplifier_common_source hd -E;— testbench hd -E;— maestro hd

OCEAN cs_amplifier View | Lock il -

US_Bths M nmos - = Open Ctri+0
abxamples prnos schematic Open (Read-Only)  Ctrl+R

3 Open Wi

analoglib =

basic - Copy... Ctri+C

bmslib Rename... Ctrl+5hift+R

cdsDefTechLib

gpdk045 Delete... Ctrl+Shift+D

mix5ig

models Properties...

passivelib Update Thumbnails

pliLib

plIMMLib — Reanalyze States
Messages Cizge ...

Log file is "/home/user/cadence0l/libManager.log". ALLEg 8T

Deleting cell "cs_amplifier2” from library "amplifier_common_source”. Cancel Checkout...

Deleted cell 'amplifier_common_source/cs_amplifier?’. Update...

Deletion of 1 cell done.

Version Inf
Copy Version...
1l Show File Status...
. Submit...
Lik: a = %
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1. Migrating from ADE Explorer to ADE Assembler (continued)

 The “Open File” form opens, and this time select ADE Assembler instead of ADE
Explorer from the drop-down list as the application.

Open File %
File
Library .amplifier_common_source n Cells
- cs_amplifier
Cell testhench nmos
mos
View \maestro n iDE!_
Type maestro
Browse
\Jrowse
Application
Open with
Always use
Open for ® edit  read
Library path file fhome/user/cadence01/cds.lib
 — L
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1. Migrating from ADE Explorer to ADE Assembler (continued)

« The ADE Assembler window opens, this is the environment where we will run our
simulations.

* You can notice the similarity between ADE Explorer and ADE Assembler.

Virtuoso® ADE Assembler Editing: amplifier_common_source testbench maestro - o x
Launch File Create Tools Options Run EAD Parasitics/LDE Window Help cﬁden ce
+ ale ~
1 & e onal = o . =
L dRle F CREEREBE|G6IE B @ | - e
||lN0 Parasitics/LDE n @ [ [No Sweeps _J||lMonte Carlo Sampling n Q. {a @ |Reference " {%‘;’
Data View 5 Outputs Setup Results
Name | Value | - ¥ Einy F77 ) L= = %
Filter ... i - -
G o & o G - Rl S
: o, B/8 rows
B | S8 iTest
[ g Tests Test | Name | Type | Details | EvalType | Plot | Save | Spec | weight |  units |
& Global Variables _
!& Parameters . n n n n n n n n
\_-.1 Corners amplifier_comman_source_testhench_1 signal finput point = =)
Documents amplifier_commeon_source_testbench_1 signal foutput point L ]
Setup 5tates amplifier_common_scurce_testbench_1 Gain expr ymaxidB20((VF"foutput") F VR .. point W = 7.5 dB
_ Reliability Analyses — | |amplifier_common_source_testbench_1 Bandwidth expr bandwidth{{VF"/output") / VF™i... point I~ = A5 Hz
Data | History amplifier_commeon_source_testbench_1 Current Consumption expr mag(IDCVOPLUS") point " < 2.5m A
amplifier_comman_source_testhench_1 Power Consumption expr mag((IDC"WVOIPLUST) * VDC(™/n... point v < 2.75m
Run Summary 78 §| L4
1 Test ¥ Nominal Corner
& 1 Point Sweep — 3 Corners
200 MC Points
History Item | Status
< I .

cadence



“DN AMERICAN
) UNIVERSITY
L) o'BEIRUT

Migrating from

ADE Explorer to
ADE Assembler

Sweeping
Variables for
each Testbench

v

Measurements
Across Sweeps
and Corners

v

Monte Carlo
Analysis

1. Migrating from ADE Explorer to ADE Assembler (continued)

* Explorer defines a single testbench setup. However, Assembler supports multiple testbench setups.

In each testbench configuration, it is possible to define analyses (tran, dc, ac), variables, parameters,

model libraries, etc.

In this example, we will have two test benches.

To add a test bench, expand “Tests” and “Click to add test” then choose the test bench you want to add.

In our case, we are going to copy our original test bench and do some modifications on it.

To do so, right click on your test bench and click on Create Test Copy.

Data View =
Mame | Value |ﬁ
11 (v Gy iTests

([ |« 45 amplifier_common_source_testbench_1
= |« @& Global Variables
1 v & Parameters

E| U =l corners

W Mominal
v c
v ] a
v)]

I:I Documents

- Setup States

[+ |__ Reliability Analyses
[+] Checks/Asserts

Data | History

Launch File Create Tools Options

(=== o .

|| o Parasitics/LoE B ﬁ
MNarme | Value

B v % Tests

Wl amplifier_comman_source_te

B ¥ & Global Variables

El | & Parameters

L Ell ravene-

Add Test...

Open Test In Explarer
Open Design in Tab
Add Analysis...

Create Test Copy
Copy to Run Pla
Delete

Notes...

Delete Motes

Resource Corner

Job Setup...

Clear Job Setup...

Pre-Run Script...

Design...
Load ADE L State...
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1. Migrating from ADE Explorer to ADE Assembler (continued)

Expand the second testbench, then
expand “Analyses” and click on “Click to
add analysis”. The form “Choosing
Analyses” opens, change the stop time of
tran to 50ns, the frequency sweep of ac
to 1 - 15G and keep the dc part as it is.
The analyses section should now look as
in the figure.

To switch from ADE Assembler to ADE
Explorer, under the Data View Assistant in
the ADE Assembler window, click on
the arrow of the test that you want to
switch to ADE Explorer.

Data View =
Name | Value

o

amplifier_common_source_testbench_1_1
> Simulator spectre
E]'%g Analyses

i b |wtran 0 50n conservative

L Wac 115G Automatic Start-Stop

> W dc t

& Design Variables

Data View =
Mame | Value

o

o (v &y i Tests

v e amplifier_common_source_testbench_1
- mpliﬁer_comm{:n_suurce_testbench_1_I
» &5 Simulator spectre

E]% Analyses

> w tran 0 50n conservative

L @ac 115G Automatic Start-Stop

L Mde

i

@8 Design Variables
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Migrating from  Note if the
ADE Explorer to ° I I I .
ADE pap et The test opens in ADE Explorer after clicking on the arrow. Units column
_  If you want to go back to ADE Assembler, click on the arrow again, so it points Is not visible,
Sweeping downwards right click on
Variables for ) “ ”
each Testbench Spec and
¢ Virtuoso® ADE Explorer Editing: amplifier_common_source testbench maestro - o x enable the
Measurements Launch Session Setup Analyses Variables Outputs Simulation Results Tools EAD  Parasitics/LDE  Window Help cadence Unlts
Across Sweeps —_— P_— - o
and Comerg % g Dl g7 & d= B 0 [ 5 lhewwn  Rinvone  EIEE @ I BE % | O column.
Setup el )fl Mame | Type | Details | Flot | Save | Spec | Units | -
¢ Mame | Value | ! signal {input e | =
signal Joutput L] L]
Monte Carlo @ I'I'Ir.'|il"|er_gmmc:n_st:lL.|n:e_testbench_1_ln Gain eipr ymax(dB20((VH"foutput”} / VH"/input™})) ¥ > 7.5 dB @
Analysis @ Simulator spectre Bandwidth expr bandwidth{{VF{*/output”) / VE{*/input")} 3 "low") v > 4G Hz {" 1
[—:!% Analyses Current Consumption expr maglIDCVOPLUS™ W < 2.5m A x
- dtran 0 50n conservative Power Consumption expr  magl(IDC("/VO/PLUS™) * VDC(™/met1")) ™ = 2.75m e >
- | ac 115G Automatic Start-5top
- W dc t (]
EI& Design Variables |i
-[& rioad 100k
- [ wdd 1.1
- vsin 650m
[&2] 1& Parameters
[+ _‘—"ﬂ Corners
[+ |__| Reliability Analyses
B v @ Monte Carlo Sampling
[+ __ Checks/Asserts
nmouse L: Il . R;_
5(11) | Reference History Options | | amplifier_common_source testbench schematic | Simulator: spectre aps D

cadence



2D AMERICAN
| z) UNIVERSITY
“x'f\ aﬁu;i \‘:j OFBEIRUT

2. Sweeping Variables for each Testbench

cadence



. ';':u('(;;;[,%\: AMERICAN
(2 )5} UNIVERSITY
o2/ oFBEIRUT

Migrating from
ADE Explorer to
ADE Assembler

Sweeping

Variables for
each Testbench

Measurements
Across Sweeps
and Corners

v

Monte Carlo
Analysis

2. Sweeping Variables for each Testbench

In ADE Assembler, Variables can be found under Data
View Assistant, however since it is a multiple test bench
setup, two types of Variables exist:

— Local Variables

— Global Variables

Local Variables are variables associated with a particular
test, while Global Variables are variables defined for all
tests.

If Global Variables are selected, Local Variables are marked
with a strikethrough since they are overwritten by Global
Variable values.

To add global variables, click on “Click to add variable” in
the “Global Variables™ section. The window “Create Global
Variables” opens, add the variables with their values as
shown in the figure.

Create Global Variable X

Variable Mame rload
Variable Value [mmr_ l
m Cancel Apply Help
Data View =
Name | Value |
B v G Tests
| amplifier_common_source_testbench_1
El W amplifier_common_source_testbench_1_1

% Simulator spectre

EI'% Analyses

= & tran 0 50n conservative

[ Mac 115G Automatic Start-Stop
EERTR

=l Design Variables
(5] mead  _ deew
] vaed 43
(] voin  _ &50m

El ¥ & Global Variables

[ 8 s | 100

DLW vad 1
i o [E vsin  650m

& Parameters

cadence



/ ';':uf'\';;,‘[%\‘l AMERICAN
(2 )-) UNIVERSITY
e/ oFBEIRUT

Migrating from
ADE Explorer to
ADE Assembler

Sweeping

Variables for
each Testbench

Measurements
Across Sweeps
and Corners

v

Monte Carlo
Analysis

Beside being able to sweep Global Variables, it
IS also possible to sweep Local Variables in
ADE Assembler.

In Data View Assistant, expand both tests, then
expand the Design Variables section.

Make sure to uncheck the checkbox of “vdd”
under Global Variables, and to check the
checkbox under the Local Variables.

Enter the values of “vdd” in each test as shown:
> 0.9:0.05:1, for the first test
> 1.05 1.1, for the second

Check the checkbox of Corners.

Now you have set a three point voltage sweep
for the first test, and a two point voltage sweep
for the second test.

2. Sweeping Variables for each Testbench (continued)

Data View BE8a

EI L J_'- amplifier_common_source_testbench_1
>% Simulator spectre
[ &]% Analyses
=& Design Variables
b vad w2 0.9:0.05:1

H v <% amplifier_common_source_testbench_1_1
> % Simulator spectre
%; Analyses
E& Design Variables
[ om0k
LB vdd | #1051

= v & Global Variables
B rload 100k
i vdd 1.1

| PO | vsin 650m

MName | Value | I
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3. Measurement Across Sweeps and Corners

« Measurements enable processing of the output results across Corners and Sweeps.
« The functions that can be used to process data are average, ymax, ymin, peakToPeak, stddev.
« The function that contains ymax is the gain in our case.

* Modify the run mode to “Single Run, Sweeps and Corners”, then click on the green Run
Simulation icon.

Virtuoso® ADE Assembler Editing: amplifier_common_source testbench maestro - o x
Launch File Create Tools Options Run EAD Parasitics/LDE Window Help (.E dence
= =) 2 = e ™ P == = ) =M g
b o dggle F O EOREE|IGIE B 8 s - [S
||lNu Parasitics/LDE % Ll | MO SWEEPS | Single Run, Sweeps and Corners ' % O 0 Reference @
Data View TEX| outputs Setup Results
) — [ e =
Nome ] i %% B0 BRI G el -
LA ﬂ = || 12/16 rows
E| _g . amplifier_common_source_testbench_1 Test S Type s | EvalType | Plot Pre | Spec | Units |
@, simulator spectre - - -
@ Anayses o - -] 2 = 2 2
E& Design Variables amplifier_commaon_source_testbench_1 signal finput point W W
i fead | HEK amplifier_commeon_source_testbench_1 signal foutput point ] C
b vdd w 0.9:0.05:1 amplifier_common_source_testbench_1 Gain expr ymax(dB2O((VH"foutput™) / VF{"finput")) point v =75 dB
s H'_] wSif __ &5om v amplifier_commeon_source_testbench_1 Bandwidth expr bandwidth({(VH"foutput™) / VE(finput™)) 3 "low") point v 4G Hz
Data | History amplifier_common_source_testbench_1 Current Consumption expr maglIDCAVOPLUS™) point ~ < 2.5m A
= amplifier_common_source_testbench_1 Power Consumption expr mag{IDC"/VOPLUS™) * VDC("/net] ")) point [ < 2.75m
Run Summa il —
L4 4 amplifier_commeon_source_testbench_1_1 signal finput point
2 Test ¥ Nominal C - =
ests = NOmInat L omer | mplifier commen_source testbench_1_1 signal foutput point
¥ 1 Point Sweep (Test Sweep Points: 7) ¥ 3 Corners — =
P P |ampIiﬁer_cemmnn_source_testbench_‘l_l Gain expr ymax(dB20{(VH"foutput”) / VF{"finput"))) point ~ = 7.5 dB
amplifier_common_source_testbench_1_1 Bandwidth expr bandwidth((VF("/output®) / VF("/input”)) 3 "low") point v = 4G Hz
amplifier_common_source_testbench_1_1 Current Consumption expr mag(lDCVOPLUS™)) point ~ < 2.5m A
History Item | Status | amplifier_common_source_testbench_1_1 Power Consumption expr mag((IDC("/VO/PLUS) * VDC("/net1"))) point v < 2.75m
imouse L: M: R:

Note if the
Units column
IS not visible,
right click on
“Spec” and
enable the
Units
column.
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Migrating from

ADE Explorer to * Notice that all the outputs are calculated for each sweep point.

ADE Assembler
¢ Outputs Setup Results
Sweeping Detail B 3 .C3 {"\{[;3" ) Fit: n L2 vl 22 v new win n{None: B % @ [“@ o B| 2| M_— ¥
Variables for = | Parameter | Nominal | | | | | | co | a | «
eaCh TeStbenCh temperature 27 10 45 75
-
30/80 rows
Measurements Point | Test | Output | Nominal | Spec | Weight | PassfFail | Min | Manx | o | cl | 2 |
Across Sweeps [~ | [~ | [~ | [~ | [~ | [~ | [~ | [~ | [~ | [~ | [~ | [~
Parameters: vdd=200m
and Corners 1 amplifier_comm... Gain 1334 dB =75 pass 13.02 dB 1352 dB 1352 dB 1318 dB 13.02 dB
1 amplifier_comm... Bandwidth 6.556 GHz = 4G pass 5.896 GHz 6.802 GHz 6.802 GHz 6.303 GHz 5.896 GHz
1 amplifier_comm... Current Consu... 1.208 mA < 2.5m pass 1.206 mA 1.209 mA 1.206 mA 1.209 mA 1.207 mA
1 amplifier_comm... Power Consum... 1.087 mW < 2.75m pass 1.085 mW 1.088 mW 1.085 mW 1.088 mW 1.087 mW
Monte Carlo 1 amplifier_comm... finput = k= k= =
AnalySiS 1 amplifier_comm... foutput = = ke k=
Parameters: vdd=950m
2 amplifier_comm... Gain 14.37 dB =75 pass 14.06 dB 14.55dB 14.55 dB 14.22 dB 14.06 dB
2 amplifier_comm... Bandwidth 6.385 GHz = 4G pass 5.709 GHz 6.634 GHz 6.634 GHz 6.129 GHz 5.709 GHz
2 amplifier_comm... Current Consu... 1.364 mA <2.5m pass 1.36 mA 1.364 mA 1.362 mA 1.364 mA 1.36 mA
2 amplifier_comm... Power Consum... 1.296 mW < 2.75m pass 1.292 mW 1.296 mW 1.294 mW 1.296 mW 1.292 mW
2 amplifier_comm... finput k= L k= k-
2 amplifier_comm... | foutput = k= k= =
Parameters; vdd=1
3 amplifier_comm... Gain 15.26 dB =75 pass 14.95 dB 15.45dB 15.45 dB 15.11 dB 14.95 dB
3 amplifier_comm... Bandwidth 6.229 GHz =46 pass 5543 GHz 6.48 GHz 6.48 GHz 5.97 GHz 5.543 GHz
3 amplifier_comm... Current Consu... 1518 mA =2.5m pass 1.51 mA 1518 mA 1518 mA 1.517 mA 1.51 mA
3 amplifier_comm... Power Consum... 1.518 mW < 2.75m pass 1.51 mW 1.518 mW 1.518 mW 1.517 mW 1.51 mW
3 amplifier_comm... finput L L k= L
3 amplifier_comm... foutput k= L k= k-
Parameters: vdd=1.05
4 amplifier_comm... Gain 16.02 dB =7.5 pass 15.69 dB 16.21 dB 16.21 dB 15.86 dB 15.69 dB
4 amplifier_comm... Bandwidth 6.028 GHz > 4G pass 5.374 GHz 6.325 GHz 6.325 GHz 5.753 GHz 5.374 GHz
4 amplifier_comm... Current Consu... 1.671 mA < 2.5m pass 1.658 mA 1.672 mA 1.672 mA 1.667 mA 1.658 mA
4 amplifier_comm... Power Consum... 1.754 mW < 2.75m pass 1.741 mW 1.755 mW 1.755 mW 1.751 mW 1.741 mW
4 amplifier_comm... finput = = = =

cadence



\ AMERICAN
;) UNIVERSITY
of BEIRUT

Migrating from
ADE Explorer to
ADE Assembler

v

Sweeping
Variables for
each Testbench

Measurements

Across Sweeps
and Corners

Monte Carlo
Analysis

 Click on the arrow and select plot all.

* |Itis possible to plot your results across Corners and Design points.

3. Measurement Across Sweeps and Corners (continued)

Outputs Setup Results
Detail | {'O“{:é}vv ) (Firer - Bl 3 | [ r:mev'.rin - B 2 A Lt o 8| L | M ¥
- Parameter |  Nominal || Plotal | | | | o i | 2
temperature 27 Quick Plot 10 45 75
-
30/80 rows
Point | Test Output | Nominal | Spec | Weight PassiFail | Min | Max | co c1 | 2 |
| | | | | | | | ]
Parameters: vdd=3900m
1 amplifier_comm... finput (=3 = k= =3
1 amplifier_comm... foutput (=3 = k= =3
1 amplifier_comm... | Gain 13.34dB =75 pass 13.02 dB 13.52dB 13.52 dB 13.18 dB 13.02 dB
1 amplifier_comm...  Bandwidth 6.556 GHz = 4G pass 5.896 GHz 6.802 GHz 6.802 GHz 6.305 GHz 5.896 GHz
1 amplifier_comm...  Current Consu... 1.208 mA < 2.5m pass 1.206 mA 1.209 mA 1.206 mA 1.209 mA 1.207 mA
1 amplifier_comm... Power Consum... 1.087 mwW < 2.75m pass 1.085 mwW 1.088 mw 1.085 mwW 1.088 mwW 1.087 mwW
Parameters: vdd=950m
2 amplifier_comm... finput (=3 = k= =3
2 amplifier_comm... foutput (=3 = k= =3
2 amplifier_comm... | Gain 14.37 dB =75 pass 14.06 dB 14.55 dB 14.55 dB 14.22 dB 14.06 dB
2 amplifier_comm...  Bandwidth 6.385 GHz > 4G pass 5.709 GHz 6.634 GHz 6.634 GHz 6.129 GHz 5.709 GHz
2 amplifier_comm... Current Consu... 1.364 mA < 2.5m pass 1.36 mA 1.364 ma 1.362 mA 1.364 mA 1.36 mA
2 amplifier_comm... Power Consum... 1.296 mwW < 2.75m pass 1.292 mwW 1.296 mw 1.294 mw 1.296 mwW 1.292 mwW
Parameters: vdd=1
3 amplifier_comm... finput (=3 = k= =3
3 amplifier_comm... foutput (=3 = k= =3
3 amplifier_comm... | Gain 15.26 dB =75 pass 14.95 dB 15.45 dB 15.45 dB 15.11 dB 14.95 dB
3 amplifier_comm...  Bandwidth 6.229 GHz = 4G pass 5.543 GHz 6.48 GHz 6.48 GHz 5.97 GHz 5.543 GHz
3 amplifier_comm...  Current Consu... 1518 mA < 2.5m pass 1.51 mA 1.518 mA 1518 mA 1517 mA 1.51 mA
3 amplifier_comm... Power Consum... 1.518 mw < 2.75m pass 1.51 mW 1.518 mw 1.518 mw 1.517 mw 1.51 mW

Parameters: vdd=1.05
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Migrating from
ADE Explorer to « We can change the x-axis to Temperature, Corner, or to a design variable that is swept
e (in this case vdd).

[oweeping * In the VIVA XL window, right click on the x-axis of an output, select “Swap Sweep Var”.
each Testbench Expand the drop-down list to choose the desired x-axis. Below are the plots of the Gain

across all the Sweep Variables (temperature, corner, and vdd).

Measurements
Across Sweeps Swap SweepVar - O X
and Corners Signals vs. Corner 5 Signals vs. temperature
Variable to Sweep _Cc:-rner n i =
Plot to _
tempera:ure
Monte Cgrlo Graph Title _vdd
Analysis
XValue

40,0

temperature

m Close Help Signals vs. vdd
— =4

(Y

+ Gain o
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4. Monte Carlo Analysis

* It is also possible to run Monte Carlo analysis with ADE
Assembler.

 Under the Data View Assistant;

— Check the “vdd” variable under Global Variables to overwrite the
local variable sweeps defined eatrlier.

— Uncheck the Corners.

Data View =
Mame | Value J
2 (v %5 Tests

% Analyses

1 Design Variables
[ Heed _teex
witd _ 8oepae

= | {_,'- amplifier_commaon_source_testhench_1_1
% Simulator spectre
% Analyses
1 Design Variables
[ oed 408k

=l |v g8 Global Variables
“ o [E@ rinad 100k

- o B vad 11

» o |8 vsin 650m

Parameters
_I'¥ll corners
- Mominal

v

B |
mv |
Bv |
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Migrating from « To run Monte Carlo Analysis, it is important to switch from tt to mc in the Model Library’'s
Xplorer 1o

ADE Assembler section in each test in the Assembler.

Sweiping « Start with the “amplifier_common_source testbench 17 test and press on the blue arrow

Variables for to switch to ADE Explorer.

each Testbench

T * From Setup - Model Libraries, change the section to “mc”, then press OK.

Measurements Virtuoso® ADE Explorer
Across Sweeps : : :
Launch Session BN Analyses Variables Outputs Si
and Corners | { |
||_LL’.‘ o d | &k Job Setup ... '
Setup 2 Design ... E
Na Simulator ... -
Monte Carlo - '
A | . n Save Options ...
na ySIS Data View 150 - 4y a!'npliﬁer_co High-Performance Simulation ...
Q’B Simulator sf Model Libraries ...
Name | Yalue | Q@ Analyses | wid .
"" . Wtran 03 &° Temperature .. spectre0: Model Library Setup x
- nt {
: ¥ - wac 12 Sstmuli .. L
| o — i - r 4 Sacti
<% amplifier_common_source_testbench_1 - wde ' Simulation Files.. : |MDdE| o -
LT g AP ekl - : - £} Global Model Files
| & b\ amplifier_commeon_source_testbench_1_1 S & Designvarid T AnasE i-] o], ser/pdi/gpdk045_v_6_0/gpdkD4S/. /modelsispectre/gpdk045.ses |me e/
P L B rioad MATLAB/Simulink ’ “ _|<Click here to add model file>
= v & Global Variables [ vad £ Environment ... =
o [5] rload 100k [ vsin 50
oo ] vad 1 , :
o [B] vsin  650m 1 o & Parameters —
B B _ ) Corners "
4 v 8 Parameters [l _| Reliability Analyses —_
# ||} Corners [0 v T Monte Carlo Sampling
5 Documents B _| Checks/Asserts r
=
: Setup States imouse L:
[ L Reliability Analyses v 1(2) | Save plotting template | | Resul m Cancel Apply . Help |
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4. Monte Carlo Analysis

* Head back to ADE Assembler by pressing on the blue arrow.
* Repeat the same process for the “amplifier_common_source testbench 1 1" test.

Press on the blue arrow to return to ADE Assembler.

Virtuoso® ADE Explorer

Launch Session

=d[:l Analyses Variables Outputs 5i

1% &2 DS oo sewp. E
Setup # Design ... ™
o simulator ... |
ﬂ Save Options ...
-4 amplifier_co High-Performance Simulation ...
o o
Lole wilss -@; simulator s &l Model Libraries ...
w
pe— o] %2: Analyses . wid|
nl . Wtran 034 Temperature ...
o nt (
- s - W ac 12 }u- Stmuli.. ]
= v S8 Tests r (g
= @ ) - ¥dc t Simulation Files ... =]
[E amplifier common source testbench 1 ) -
[ J} amplifier_common_source_testbench_1_1 [_]& Design Varia EM/IR Analysis ...
) "B rioad MATLAB/Simulink -
= v & Global Variables - [& vad % Environment ...
- o [#] rload 100k = -[&] vsin &50m
- o [E] vdd 1.1 .
- o [&] vsin  650m B |« & Parameters
- H ‘Ji Corners
[ | & Parameters [+ _ Reliability Analyses
=} Corners [ v 1@ Monte Carlo Sampling
[] Documents # __| Checks/Asserts r
2 I
: Setup States imause L:
[ | Reliability Analyses 1{2) | Save plotting template | | Resul

spectre0: Model Library Setup

|Model File

El- Global Model Files
i | .ser/pdk/gpdk045_v_6_D/gpdkD45/./models/spectre/gpdkD45.scs

__ =Click here to add model file=
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4. Monte Carlo Analysis (continued)

« Modify the run mode to “Monte Carlo Sampling”, then click on the Simulation Options

icon.

Virtuoso® ADE Assembler Editing: amplifier_common_source testbench maestro

— =] x

Launch File Create Tools Options Run EAD Parasitics/LDE Window Help

cadence

Lo dgle § 0@ 828 816 IE

E ||| Basic
A

= G

|[No Parasitics/LDE

n I-\-\.J |No Sweeps

|| ||[MD nte Carlo Sampling

= » -\'} amplifier_common_source_testbench_1
> % Simulator spectre

% Analyses

B¢ Design Variables

He)o ©

£ v L2 v |wew win

Pefe-’c—ncrz

. @

B3 vone)

e
>

B2 @ =

Data View Zgéi Outputs Setup Results
Name n| Value nll,_1 Detall n & | ' W) Filte:
o ¥ % Tests | | Parameter

temperature

30/80 rows

I Nominal |
27

ol | 2™

[ |

J

- [E] #ead  _ 1004 Point | Test | Qutput | Nominal | Spec | Weight Pass/Fail | Min |
P ved L eoness [~ L i -] i s b
wsin | 650m Parameters: vdd=900m
- 1 amplifier_comm... finput =
= L @ amplifier_common_source_testbench_1_1 1 amplifier_comm... | foutput =

@; simulator spectre 1 amplifier_comm.,.. | Gain 13.34 dB »7.5 pass 13.02 dB

@ Analyses ! amplifier_comm... | Bandwidth 6.556 GHz > 4G 5.896 GHz

Eld Design Variables 1 amplifier_comm... | Current Consu... 1.208 mA <2.5m pass 1.206 mA
[ esd | 400 1 amplifier_comm... | Power Consum... 1,087 mW <2.75m pass 1.085 mwW
’ ved _ HeeE Parameters: vdd=950m
v osom == . I

Data = History () interactive.0 | ) Interactive.1 | () Interactive.2 l:_j Interactive.3
lImouse L: M:

5(11) | spec Summary
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Migrating from

ADE Explorer to « Change the number of points to “100” and click on OK to save your Simulation
ADE Assembler Options_
¢ . . . . f Monte Carlo A X
Sweeping  Click on the green Run Simulation icon.
Variables for Method Standard Monte Carlo n

each Testbench

7 Variation All :

Number of Points 100 ]

Measurements
Across Sweeps
and Corners

__ Save Waveforms (Simulation Data)

& Save Statistical Parameter Data

Metlist Dptions

Monte Carlo ~  Advanced
Analysis
Points per Job ® Group automatically
w Max 10 -
Sampling Method | Low-Discrepancy Sequence n
Seed 12345
First Point 1

Specify Instances/Devices (Mot Specified)

Specify Mismatch ID (Mot Specified)

Specify Design Variables (Mot Specified)

m Cancel Defaults Help
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4. Monte Carlo Analysis (continued)

« The results are displayed in the “Yield” format as shown in the figure.

 Since the added testbench is just another copy of the original testbench, the results are
the same. We can benefit from this feature when we have different tests.

* Close the Assembler session and save the setup if you like.

Outputs Setup e
Yield ~ 8 | ', | C3 =] [ wnewwin R inone) B = m | [
Test | MName Yield Min | Target | Max | Mean | StdDev | Cpk | Errors |
Yield Estimate: 100 %({100 passed/100 pts) Confidence Lewvel: <not set> Filter: <not set>
- ﬁ amplifier_common_source_testbench_1
= tﬁ' Gain(summary) 100% (10001000  14.22 dB =7.5 17.3dB 16.42dE  599.1mdB 4.96 0
Gain 100% (100/100) 1422 dB =7.5 17.3dB 16.42dB 5591 mdB  4.96 0
= tﬁl Bandwidthisummary) 100% (100/100) 5.271 GHz = 4G 7707 GHz  6.2GHz 4375MHz 1.68 0
Bandwidth 100% (100/100)  5.271 GHz = 4G 7707 GHz  62GHz 4375MHz  1.68 0
= tﬁl Current Consumption(summary)  100% (100/100) 1.618mA  <25m 2181 mA 1857mA  1034uA 207 0
Current Consumption 100% (1001007 1.618mA <25m  Z181TmA 1857 mA  1034u0A 207 1]
= tﬁl Power Consumption(summary) 100% (100/100) 178 mW  <275m 2399 mW 2043 mW  113.7uW 207 0
Power Consumption 100% (100/100) 178 mW  <275m 2399 mW 2043 mW  113.7uwW 207 0
- ﬁ amplifier_common_source_testbench_1_1
= tﬁl Gainisummary) 100% (100/100) 14.22 dB =7.5 17.3dB 16.42dB 5991 mdB 4.96 0
Gain 100% (100/100)  14.22 dB =7.5 17.3dB 16.42dB 5991 mdB 4.96 0
= tﬁl Bandwidth{summary) 100% (100/100) 5.254 GHz = 4G 7.817 GHz 6.158 GHz 481 MHz (=5 0
Bandwidth 100% (100/100)  5.254 GHz = 4G 7.817 GHz 6158 GHz 481 MHz 15 0
= lﬁ' Current Consumption{summary)  100% (100/100) 1.618mA  <25m 2181 mA 1857 mA  1034uA 207 0
Current Consumption 100% (10047000 1.618mA <25m  Z0BTmA 1857 mA  1034ud 207 0
= lﬁ' Power Consumption(summary) 100% (10041000 1.78mW  <275m 2399 mwW 2043 mW  113.7uW  2.07 0
Power Consumption 100% (10047000 1.78mW  <275m 2399 mwW 2043 mW  113.7u0W  2.07 0
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