‘\;s\s(f‘.\

! |
_ A.-.‘d

- e )

i 1l

|
»:__.
WAL,

al

The Future in Motion

ntinent

©

Autonomous Mobility | Product Line ADCU

www.continental.com



Purpose 3
Reusing C-models 6
Schematic & Testbench Setup 8
SystemC Adapter Design 10
SystemC Adapter Verification 12
Advantages of using Coside 14
Future Scope 16

Sacha L, Chethan M, Shruthi S © Continental AG

Autonoumous Mobility

Public

11/21/2024



Reusing C-models

Schematic & Testbench Setup 8
SystemC Adapter Design 10
SystemC Adapter Verification 12
Advantages of using Coside 14
Future Scope 16

Sacha L, Chethan M, Shruthi S © Continental AG

Autonoumous Mobility

Public

11/21/2024



> Virtual-ECU development to run the unmodified

binary (L4 Simulation).

> Assist Software Defined Vehicle Development

with Virtualization.

> Reuse Peripheral’s C-model from higher

)

abstraction level (L3 vECU) in L4 Simulation.

> Create a generic L4 framework, which could be

re-used in other vendors framework.

> Provide a scalable solution for L4 vECU

development.

Sacha L, Chethan M, Shruthi S © Continental AG Autonoumous Mobility 11/21/2024 4

Public



Virtual-ECU

Virtual-MCU

Hex Neutral Software

Application

Middleware

Drivers

Plant
Models

\4

Current
Source
Inductive
Loads
IIIHHHHHEIII
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Virtual Harness Connector

MCU Peripherals

Power
Devices
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Reusing C-models

Virtual-ECU

Virtual
ASICs

Virtual-MCU

-

| vendora _§

eFuse L3
Simulation

Tool_A Adapter

v

MCU Model Tool A

vPeri Core

Tool_B Adapter

v

MCU Model Tool_ B

vPeri Core

C-Model Reused

f
(CoseDA

Technologies

SystemC MCU Model <

SystemC Adapter

SystemC &TLM
Interface

.

»

vPeri Core

eFuse L4
Simulation

Generic
C-Model
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4 I
@EDA SystemC Adapter

Technologies X .
SystemC / TLM Interface vPeri Integration
vPeri Core

v

SystemC MCU Model <

s_VOUTPUT_VREG

iVOUTPUT_VREG

/’ vPeri_Adapter_SystemC_TestBench \

\
\
1
’ . . . .
w  i_VPeriMod_eFuse VNFOD5F_AdapterSystemC_Test i_vPeriMod_eFuse_VNFID5F_AdapterSystemC ¢ oVOUTPUT VREG

s_iVOUTPUT_OUTO

iVOUTPUT_OUTO

s_[VOUTPUT_OUT1

iVOUTPUT_OUT1

s_iPOUTPUT_OUTO

iPOUTPUT_OUTO

s_POUTPUT_OUT1

iPOUTPUT_OUT1

oVINPUT_VCC s oVINPUT VCC iVINPUT_VCC

s_IVOUTPUT_VREG

oVINPUT_VDD s oVINPUT VDD iVINPUT_VDD o{OUTPUT_OUTO

s_IVOUTPUT_OUTO

o{OUTPUT_OUT!

oNPUT_0UTO s olINPUT OUTO ilINPUT_OUTO

s_VOUTPUT_OUT1

oNPUT_OUT1 s olINPUT OUT{ ilNPUT_OUT1 oPOUTPUT_OUTO

s_iPOUTPUT_OUTO

oPOUTPUT_OUT1

oPINPUT_CSN s OPINPUT CSN iPINPUT_CSN

s_iPOUTPUT_OUT1

oPINPUT_STDBY_NOT s oPINPUT STDBY NOT iPINPUT_STDBY_NO
oPINPUT_DIO s oPINPUT DI0 iPINPUT_DIO
oPINPUT_DIt s oPINPUT DI1 iPINPUT_DI
oPINPUT_PWM_CLK s OPINPUT PWM CLKIPINPUT_PWM_CLK
Spilnitiator s Spilnitiator SpiTarget

PERIMOD_EFUSE_VNF9D5F _ADAPTERSYSTEM

ERIMOD_EFUSE_VNFOD5F_ADAPTERSYSTEMC_TE
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» SystemC and TLM
implementation
» Not vendor specific

Port Update

vPeri_Adapter_SystemC_Test

Simulation time = 3 us

Pin Updates

Port Update
received

eFuse Pin Transactions

Event based Mechanism

vPeri_Adapter_SystemC

iVINPUT_VCC
iVINPUT_VDD
ilINPUT_OUTO
ilINPUT_OUT1
iPINPUT_CSN
iPINPUT_STDBY_NOT

iPINPUT_DIO

iPINPUT_DI1

iPINPUT_PWM_CLK

oVOUTPUT_VREG
oVOUTPUT_OUTO
oVOUTPUT_OUT1
oPOUTPUT_OUTO
oPOUTPUT_OUT1

Process Pin Values (Read)

1
1
1
1

Ml SC_ZERO_TIME

v

vPeri_Integration

Perform State Transition
1

v

vPeri_Core

Update Output Pins

Update RAM Registers

\ 4
Write Output Pins

Register Update (SPI)

vPeri_Adapter_SystemC_Test

Simulation time = 3 us

SPI TLM Transactions

Loosely Timed and Temporarily Decoupled

vPeri_Adapter_SystemC

Call b_transport(payload, delay);
delay >
Updated Delay |4 Return
delay = delay + mSpiTransactionTime
oVOUTPUT_VREG
oVOUTPUT_OUTO
oVOUTPUT_OUT1
Port Update
received |g—m — oPOUTPUT_OUTO
oPOUTPUT_OUT1

Process Payload (Read/Write)
Read the MISO Data
Write the MOSI Data

Update Delay (Actual time
delay for SPI Transaction)
I

1
Ml SC_ZERO_TIME

v
vPeri_Integration

Perform State Transition
1

v

vPeri_Core

Update Output Pins

Update RAM Registers

v
Write Output Pins
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Port Reset Test J

State Transition Test J

Integrated external
test library into
COSIDE

Pass : Port Name = iVOUTPUT_OUTO, Read Reset Value = 0.000000
Pass : Port Name = iVOUTPUT_OUTl, Eead Reset Value = 0.000000
Pass : Port Name = iVOUTPUT_VREG, Read Reset Value = 4.500000
Pass : Port Name = iPQUTPUT OUTO, Read Reset Value = 0

Pass : Port Name = iPOUTPUT_OUTl, Eead Reset Value = 0
————————————— End Test Case: PortResetTest @ 1 us —-—-—-————-————-
ek ek ok Rk kR kol Test Case Summary : PortResetTest ek ek ok ke ok ok ok kR
Test Result =PRSS

Total No. of tests = 5

Mo. of tests Passed 5

No. of tests Failed = 0
L R R i i Y

————————————— Start Test Case : PortResetTest @ 1 us ————————————

Register Reset Test J

23 ROM Registers
11 RAM Registers

Write /
Read

————————————— End Test Case: RegisterResetTest @ 2340 ns —-————————

*hkdEEkELA*Y Tegt Case Summary : RegisterResetTest Fdk#dakddixss
Test Result = PRS3S

Total No. of tests = 34

Mo. of tests Passed 34

No. of tests Failed = 0
IS SR R R RS SRR R R SRS R R R RN R R R

————————————— End Test Case: RegisterWriteReadTest @ 4020 ns ———----——---—-

krkdkEikekdid Test Case Summary : RegisterWriteReadTest #%#dkakdidatd
Test Result = PRBSS

Total No. of tests = 34

No. of tests Passed = 34

No. of tests Failed = 0
kKRR KRRk kR

Failsafe_to_PrestandbyMode_Test Output

b Start Test Case : Failsafe to PrestandbyMode Test @ 3020 ns ------——

Pass : Port Name = iVOUTPUT OUTO, Read Expected Value = 0.000000
\Pass : Port Name = iVOUTPUT OUT1, Read Expected Value = 0.000000
IPass : Port Name = iVOUTPUT VREG, Read Expected Value = 4.500000
Pass : Port Name = iPOUTPUT OUTO, Read Expected Value = 0
Pass : Port Name = iPOUTPUT_OUTl, Read Expected Value = 0

[ End Test Case: Failsafe to PrestandbyMode Test € 5020 ns ---------——-

:************* Test Case Summary : EailSafe_to_PrestandbgMode_TeSt R
est Result = EASS

Fotal No. of tests = 5

Wo. of tests Passed = 5

No. of tests Failed = 0
R R RS RS S R SRR R R R

m——————————= Start Test Case : Failsafe to NormalMode Test € 7020 ns --------

IPass : Reg Addr = 0x14, Read Value = 0xB800, Read Global Status Byte = 0x80
Pass : Reg Addr = 0x14, Read Value = 0x800, Read Global Status Byte = 0x80
IPass : Port Name = iVOUTPUTioUTG, Read Expected Value = 0.000000

ass : Port Name = iVOUTPUT_OUTl, Read Expected Value = 0.000000
IPass : Port Name = iVOUTPUT_VREG, Read Expected Value = 4.500000
?ass . Port Name = iPOUTPUT_OUTG, Read Expected Value = 0
IPass : Port Name = iPOUTEUT_OUTl, Read Expected Value = 0

pFEETkEkk kAT Test Case Summary : Failsafe to NormalMode Test *¥ddidddicixy

[Test Result = PASS
Total No. of tests = 7
Fo. of tests Passed = 7
Mo. of tests Failed = 0

R e e e et

st Start Test Case : Failsafe to PrestandbyMode Test € 5020 ns ----——--—--

bass : Port Name = iVOUTPUTioUTO, Read Expected Value = 0.000000
Fass : Port Name = iVOUTPUTioUTl, Read Expected Value = 0.000000
Fass : Port Name = iVOUTPUT7VREG, Read Expected Value = 4.500000
\Pass : Port Name = iPOUTPUTioUTO, Read Expected Value = 0
{Pass @ Port Name = iPOUTPUT OUT1, Read Expected Value = (

b End Test Case: Failsafe to PrestandbyMode Test @ 5020 ns -------——--—--

FARKRKRREERS Test Case Summary : Failsafe to PrestandbyMode Test *#&%iiiikiiis
est Result = DRSS

Total No. of tests = 3

No. of tests Passed = 5

Wo. of tests Failed = 0
L R R R R S R E RS RS R R R

————————————— End Test Case: Failsafe to_NormalMode Test @ 8060 ns ——-——-—-—-—
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Reusability

Open Standard
Offers SystemC & TLM A The Generated code could
based simulation without be reused in different
any vendor specific flavor p platforms without much
modifications
Simplifies Library Integrations ((_\ 5%

Supports integration of external w Code generation
libraries & enhances reusability simplifies & reduces the

in layered architectures efforts to create models.

Minimal Development Time
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Virtual ECU e e
Virtual MCU {5 @
—— -«

@- Hex Neutral Software

Current
Source

Inductive

Implement Wrapper around ‘SystemC Adapter’ __ > Loads
for vendor specific simulation environment. e

. . . . . Middleware B Variable
Use the virtual peripheral implementation in
simulation environment to form L4 Virtual-ECU. HIN Variable

Connect the Plant Models to the Virtual-ECU via
virtual harness connector.

Drivers

Virtual Harness Connector

Power
Devices

Execute & validate the Hex Neutral Software in
the L4 Virtual-ECU environment.

MCU Peripherals

Wrapper

Restbus

Integrate it in CI/CD Environment — To aid
regression Testing.

Use this Platform to accelerate SDV el— l

development.
o o) — =
f'
‘ © @
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Thank You!!
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