COSIDE® SYNOPSYS® BRIDGE

ADVANCING
ARCHITECTURE

JAN KASTNING EXPLORATION
SYSTEMC AMS & COSIDE® UGM 2017 FOR RF-CMOS
19 OCTOBER 2017

PUBLIC

SECURE CONNECTIONS
FOR A SMARTER WORLD



X

\Z

Photograph of Akashi Kaikyo Bridge, Japan by Shenghung- Lin

Agenda

© N o 00 A~ W b E

System design process
Architecture exploration process
Why advance?

COSIDE® Synopsys © Bridge
What's been done so far?
Simple proof of concept

What's next?

Accomplishments

h

P



System design process
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Top-down design structure

. Product
- System decomposition Product spec implementation
- Verify implementation and integration \ B Y
i : : Product integration
- Validate system and product Algorithm/functional < > and tegt

\ System /
Achieve cost-efficient control over V&V

. Architecture/system [ S [T ST
system design process

and test
- System optimization \ Vv /

- Early identification of technical challenges Block/sub-system (IP) <= P implementation

v and test

lllustration by Erwin de Kock, Martin Barnasconi
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Architecture exploration process
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- Approach for system decomposition

- Estimate and optimize system
resources

- Software: Platform Architect
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Architecture exploration process

Design process Architecture design / exploration

Model base Virtual processing / memory units
— Virtual platform representation

Simulation base Task graph based on:
« Resources (time & memory access)
« Task dependency
— Basic behaviour

Advantages « Fast & early architecture exploration
» Sufficient for major design decisions

Outcome Virtual platform which represents
basic system behaviour

Use-case Design decisions & system partitioning
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Block / sub-system design / exploration

IP models
— Accurate platform representation

* |Input data
» Application images (source code)

— Functional behaviour

» Cycle accurate decisions and task
dependecies
« Allows fine tuning and design optimization

Highly accurate platform and functional
behaviour representation

System verification & optimization
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Why advance?

- Controlling AMS-IP behavior
- Affects digital processing behavior
- Combine AMS-Frontend & digital processing

analog input

control

v
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AMS-Frontend

analog i—-—h digital

digita b——»

Digital Processing
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Why advance?

- |IP level

- Input dependency and history

- System level

- IP Iinterconnections and relations

- AMS subsystems highly complex
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Why advance?

Z

Better problem identification
Early system verification

Product
Product spec implementation

High level executable system \ - Pmductﬁgraﬂon
Algorithm/functional }d—b

specification id test
Architecture/system Jetigysierm el eion
and test
IP implementation |
£ - Block/sub-syst IP
Accelerate verification process ockisub-system { );: : and test
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COSIDE® Synopsys® Bridge

- Import any AMS model from COSIDE ®

- AMS model as standalone subsystem

- Analog input controlled and defined in AMS model
= Signal generator from COSIDE® library
= Stimuli file import

- No tool configuration needed

- Simple model import into Platform Architect
- Basic SystemC port type support

- Full COSIDE?® library support
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What‘s been done so far?

- Analysing need of dynamic tool connection
- Determining use-cases
- Brainstorming possible solutions
- Getting Coseda & Synopsys onboard
- Starting tool development
- Testing and improving
- Simple proof of concept
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Simple proof of concept
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i_add2_sc2
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const_val = {T}p.clFofRriod)

m
o
L]
™A
=
p=l
m

i_add2_scl
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i_dff_scl
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Simple proof of concept
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F|*ClockCounter_rec.scaml 52

clk_in

PUBLIC

1N

i ClockCounterl
clk_in = value_out
I

CLOCKCOUNTER

loopback_in loppback_out
I

clk_period = {int) p.clk_period
clk_startdelay = (int) p.clk_startdelay

clk_period = 100
clk startdelay = 20

SC_i

ouT >value out

i_file out scl
=int=

FILE_OUT_SC

i file out sc2
=int=
FILE_OUT_SC

—-

fname = "value_out.dat”

fheader = "%time signal”

store_time = true

separator ="'

format_int = file_out_sc<={T}=::DEC
format_float = file_out_sc={T }=::GENERAL
precision = 15

file_format = file_out_sc={T}=ASCI

fname = "loophack_out.dat"
fheader = "%time signal”
store_time = true
separator ="'
format_int = file_out_sc={T}=:DEC
format_float = file_out_sc<{T}=:GEMERAL
precision = 15
file_format = file_out_sc<{T }=:ASCIl



Simple proof of concept

~ @ CSB_Test_CS
= [& lib_main
b & ClockCounter
<= & ClockCounter_rec
[} ClockCounter_rec.cpp
ClockCounter_rec.h

F|ClockCounter_rec.scaml

ClockCounter_rec.xml

b {3 top_test New >
b [ Others Open B3
b @ Configuration Open With 4
b 2 Logs {it systemC-AMS Module >
~ SystemC-AMS Tools » SystemC-Header (*.h)
Copy ctridc SystemC-Template (*.cpp)
3 Paste Ctriav SystemC-Header (*.h), Template (*.cpp)
e (RS Create Documentation
BEnE P ] Create Initial Schematic
® Delete Delete | [{ Simple SystemC-Testhench
& Refresh F5 A Generic Testbench »
fa1 Import 0 SystemC-AMS Couplings »
4 Export 7 SystemC-AMS Import »
SystemC-AMS Export '3 ca Incisive/Xcelium

E‘;’L:{j " : @ Reset Symbol Graphics Virtualizer Create Interface
Profile As 3
Topcased 3
#7 Run C/C++ Code Analysis
Team 3
Compare With 3
Replace With 3
Properties Alt+Enter
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Simple proof of concept

v @ CSB_Test_CS
= [ lib_main
b & ClockCounter
= & ClockCounter_rec
[ ClockCounter_rec.cpp
ClockCounter_rec.h
| ClockCounter_rec.scaml
ClockCounter_rec.xml
b {5 top test
I Others

systemc2virtsc_if

= {& ClockCounter_rec_if
[ ClockCounter_rec_if.cpp
ClockCounter_rec_if.h
ClockCounter_rec_if.xml

- [ Others
£ ClockCounter_rec_if import.tcl
included. modules

b 2% Configuration

b B Logs
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.. CSB_Test_CS
= [& lib_main
b £} ClockCounter

= & ClockCounter_rec

[ ClockCounter_rec.cpp
ClockCounter_rec.h
| ClockCounter_rec.scaml
ClockCounter_rec.xml
b &3 top_test
b [ Others
= gnsystemc2virtsc_if
= {& ClockCounter_rec_if
[} ClockCounter_rec_if.cpp
ClockCounter_rec_if.h
ClockCounter_rec_if.xml
< [ Others
= ClockCounter_rec_if_import.tcl
included. modules
b 2% Configuration
b [ Logs

() Build Targets <@apc3107.nxdi.nl-cdc0l.nxp. (~) (*) (6]

Build Targets for: CSB_Test_CS

Target Location

Add... |

all

@ all (singlecore)
exe <LIB/FILE>
libs (singlecore)
clean

distclean

th

@ libs (Virtualizer)
clean (Virtualizer)

Cancel

Remove

o]

| Build |




Simple proof of concept
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W View Simulation Plugins Help
Impart Architecture File...
Export Architecture File... [
L Export Memaory hMap Header File...
MCO ’
Propagate Port Properties

T =

Execute Script...

IManage Main Configurations...
B Convertio Bridae..
B Convert to Hi terface Block..
B Convert to SU Driver.,
B Converttol Channel
B Convert to iransactar
B =evert to i nterface Block
B =cvertfo Block
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& ) Execute Script <@apc3107.nxdi.nl-cdc0l.nxp.com>- (v) (=) x

Look in: |G:umentsfcosideZ.ﬁlRC1_WS.I‘CSB_Test_CSa’j e £

E@.

[aDEBUG
1lib_main
systemcvirtsc if

File name: |

File type: | Script Files {*.tcl)

#i ) Execute Script <@apc3107.nxdi.nl-cdc0l.nxp.com> - (&) (=)

Look in: |alF%C1_WS;’CSB_Test_Cstystechvirtsc_ifa’j =] £

)

E@.

[Jdoc

ginclude

[ librvirt-4.8

[ obj-virt-4.8

Bl ClockCounter rec if importicl

File name: |C|ockCounter_rec_if_import.tcl Cpen

File type: |Script Files (*.tch) j Cancel

i
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Simple proof of concept

Console

Copyright (R) COSEDA Technologies GmbH. A11 rights reserwved.
COSED& - #vynopsys Bridge (CEB) - Wersion: 1.1
support: support@coseda-tech.com
phone: +49%9 351 32149080

Starting COSIDE-Wirtualizer Bridge (CSB) for module "ClockCounter reo if" executing "ClockCounter rec if impeort.tel"...
CEB::INFO: import done...

Console | Messages I Build Cutput I Parameter Editor IMemoryMap Table I hemory Maps I Constraint Editor I

Cefinitions I GuickRef

=-fProject_tstpoc

=-{_§ClockCounter_rec_if

i -PICSE Test CS namespace:ClockCounter n
i T LOCK

-2= Default

i~%5 Default,_ T

-2= Default_indexed UT

-+ REMAP

-2 RESET

+-External Definitions
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Simple proof of concept

clk in value out

=&} Block properties

¢ = [ame i ClockCounter_rec_if

=- &} Scml Properties
b = clk_period 100 Default = Yisible = Until Simulation Start
- = clk_startdelay 20 Default = Yisible = Until Simulation Start
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Simple proof of concept

clk in 4§ ClockCounter_rec if value out

pct.protocol = CLOCK

TECONODOES

| ‘cCoseDA

il Parameters - /HARDWARES ClockCounter_rec_iffclk_in
Mame ° Value Wisihility Editability
=-gclk_in
= 3 Port Properties
i = Direction
MasterSlaveness
: Category
‘<2 Protocol

Console I hessages I Build Qutput, | Parameter Editor | Memaory Map Tahle ]MemoryMaps I Constraint Editor ]
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Simple proof of concept

| ClockDigg “H-14H7

tributor gy CLK_100MHZ

CLK_35MHZ

CLK_24MHZ clk_in
CLK_23 75MHZ
CLK_10MHZ
CLK_ 32 768KHZ ©
CLK_100HZ
CLK_THZ

value out
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Simple proof of concept

= & Current Simulation (suspended at 0:00:00| ltem Offset Value
~ 2% Design Hierarchy ¥ clk_in 0x00000000
~ # HARDWARE # » loopback_in ]
= £ |_ClockCounter_rec_if P < loopback_out ]
= f | ClockCounter_rec b < value out ]
£ i_add2 scl < unnamedNet2 100/100
£ |_add2 _sc2 # unnamedNet3 1/1
£ |_add2 sc3 < unnamedNet4 0/0
£ i_const_src_scl # unnamedNet5 0/0
# i const_src_sc2 < unnamedNet6 0/0
& |_const_src_sc3 # unnamedNet?7 0/0
£ |_const_src_sc4 < unnamedNet8 -1/-1
& |_dff_sc P oop {}
£ i dff scl o C 0x2976878
£ i_mul2_scl
# i file_out scl
& |_file_out_sc2
£ | ClockDistributor
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Simple proof of concept
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= < Current Simulation (suspended at 0:00:00| Item Offset Value
= 2% Design Hierarchy roclk_in 0x00000001
= & HARDWARE b » loopback_in 2
= $ | ClockCounter_rec_if b <4 loopback out 2
= $ |_ClockCounter_rec b < value_out 100
£ |_add2_scl # unnamedNet2 106/100
# i _add2 sc2 < unnamedNet3 1/1
£ |_add2_sc3 # unnamedNet4 200,/200
£ |_const_src_scl < unnamedNet5 0/0
& |_const_src_sc2 # unnamedNet6 200/200
£ |_const_src_sc3 < unnamedNet?7 2/2
& |_const_src_scd # unnamedNet8 -1/-1
& | dff sc P oo op {}
& |_dff scl o C 0x2976878
£ i_mul2 scl

& |_file_out_scl
# | file_out sc2
# |_ClockDistributor




What‘s next?

- Full-blown proof-of-concept

- AMS functionality
- Coside library building blocks

- TLM register support
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Accomplishments

CcCoseDbA

TeEcCchnologies

Thomas Arndt

Karsten Einwich
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Martin Barnasconi

Martin Klein

SYNOPSYS'

Christian Schuster

Stefan Thiel
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