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Our Designs and Design Flows CLTE EAU

L

Chipdesign group at LTE

I
PCB Chipdesign
(Altium, Kicad) (Cadence Virtuoso)
s CValuation boards
RF Passive Components
- IC-PC?CIg_tl_e)rfaces e (Momentum, Sonnet, HFSS,
EMX, CST)

— Digital Design

System simulation
(Matlab Simulink)

Active RF Design

Analog Design
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Chip design lab course CLTE EAU

- Component overview
dtisemll + Show components in layout

information
(0.5 days)

» Transformer matching

60 GHz o | i . ) .
LNA design IRELELGEY and nonlinear simulations
(2 days)

» Branchline coupler

Mixer design
(2 days)

« Short wafer prober demo

 Gilbert cell based 1Q mixer }
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Lab course — Getting started

B R H t C t Launch File Edit View Create Check Options Window cdsTECL Calibre SG13G2Features PVS Help
HBTs, Resistors, apacitors...

Transmission Lines
PDK models

Cadence rfTlineLib

Inductors and Transformers

Ideal Components with Q factor

EM Simulated Structures
Testbench

Sources, ideal balun, ...
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Lab course - Simulation

« S-parameter / Z-parameter simulation
- Differential mode, common mode, ...
* Noise simulation
« Harmonic Balance / Periodic steady state
* Noise simulation
* Large signal S-parameter
* Intermodulation

 Transient simulation

Launch Session 5Setup Analyses Variables Outputs Simulation Results Tools EAD  Parasitics/LDE  Wir

Virtuoso® ADE Explorer Editing: PrISF_WS23_22 LNA_testbench(

CLTE

=AU
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Layout — Core Cells LTE [EAU

« Small cell with Transistors, Vias, Crossings, ...
« Layout with Transmission line interfaces
« Parasitic Extraction (C, RC)

 Annotation in schematic
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Layout — Passive Components CLTE EAU

*  Transmission lines, inductors, transformers,

Lange coupler, Baluns, slow wave lines, ... Model
(PDK, ideal)

« Testbenches e.g. for inductance and quality
factor extraction

- S-parameter best to be saved in design library Parameter Initial
_ extraction / parameters
« Coupling effects of multiple passive components circuit simulation

«  Speeding up the cycle:
1. Saved simulation settings, automatic pin adjustment

2. Parametric models

3. Automated EM simulation EM simulation Layout entry
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Layout — Passive Components LTE EAU

I Electromagnetic Solver 78 X

F [ & &L

Models ‘

Transmission lines, inductors, transformers,

) Name  Simulator g' | Status [
Lange coupler, Baluns, slow wave lines, ...
Testbenches e.qg. for inductance and quality Seinl ror- [EE [

_ Instance Pin | Type Reference Net
factor extraction -
S-parameter best to be saved in design library R
Coupling effects of multiple passive components S -
Speeding up the cycle:

Saved simulation settings, automatic pin adjustment
PR+ - 4 &
Parametric models h,,:d T
d [ [ioohi. [ 51750l 2250 si350] 48250
Automated EM simulation
M m
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Layout — Passives - cdsTECL LTE

« Automated simulation of typical passive components

Process
independent
library
creation script

* Layout PCell
* Schematic
» Symbol
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Result import

* Parameterized
path to

EM simulation

« Cadence EMX
» S-parameter file

Model
generation

* Pcell

instantiated in S-parameter file

temporary layout
* Port placement
* GDS export

Virtuoso® Schematic Editor L Editing: TECL tf_octa_test2 schematic - O X

»

Launch File Edit View Create Check Options Window Hss Calibre » céden ce
|||Lj LF" E = |||%’> [-E] 3@ Q T/ Run EM simulation | |||:|E »
19~ -0 @ s BE & 4T »x B~
Navigator hedll=ks
Schematic
tf_octa_test2
- OBJECTS
All
Instances 3
= 7 -
gy 1o=L8NCE a LAIE phle
parthlame tf_octa_c
vendorName

M: schHiMousePopUp() R: schHilMousePopUp() J
| Cmd: Conn:On 5el: 1 D,

di (diameter ... 52
do (diameter ... 50
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Auxiliary circuits CLTE EAU

« Bandgap reference, current mirrors, DACs for biasing
+ Substrate PNPs, Mosfets
* Monte Carlo Simulation
 Digital Designs
« Synthesized from VHDL with Cadence Genus / Innovus with IHP stdcell library

* Mixed signal simulation
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Library Management

OpenAccess Database

Hierarchically stored data

Cells / Directorys with different views:

schematic, layout, s-parameter, vhdl,

CLTE

Library Manager: Directory ...home/users/koch/cds_SG13G2/cds

=AU

= =] x

File Edit View DesignManager Help

cadence

» Show Categories __ Show Files

Library

T

Category

'

Cell View

b 4| B-

v

B: OBGH_REF2

-

- lalel DEGH_DAC2
- laled DBGH_GTD
-l OBGH_MXU
-l D6GH_OP
- |l O6GH_PAD
— |akel OBGH_PADZ
- |ala DBGH_PADZ_pkg
- lalel DEGH_PAD3
- |kl DBGH_PAD
-] OB6GH_PAb_DEMO
- |l OBGH_PAb_old
-l D6GH_PAs
- |kl OBGH_PLL
-l D6GH_REF

¥ 0eGH_REF2
- |akel QBGH_SPLIT
- lakel DBGH_SYNTH
- |kl DBGH_SYS
- |l OBGH_TTD
|l DEGH_TTD2

Messages

I OBGH_REF_iref

v M layout

-

e = |
OBGH_REF iref th av_extracted 884k
OBGH_REF_split4_tb schematic 64K
CEGH_REF_splité symbol 23k

06GH_REF splits_tb

loading cdsLibMgr.il file...

Log file is "fhome/users/kochfcds_5G13G2/cds/libManager.log".

Lib: O6GH_REF2 |Free: 20.57T v
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Summary - Helpful resources CLTE EAU

— Ph.D. students

Setup manual /
Training videos

Simulation sp, hb/pss with sp, sp, hb/pss with sp, sp, hb/pss with sp,
transient transient, pss for transient, pss for
oscillator, (PVT) oscillator, PVT
Simulation models HBT, t-lines HBT, t-lines, inductors, HBT, t-lines, inductors,
capacitors, Mosfets capacitors, Mosfets,
transformers
Layout Only visualization Pcells, DRC, LVS, PEX Pcells, DRC, LVS, PEX,
Pads
Digital flow 0 0 ++
EM simulation 0 + ++
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