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ASIL: Automotive Safety Integrity Level

QM: Quality Management Level ( )
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ᶣ→

Core Core Core Core

TCM TCM TCM TCM
1 cycles

Â TCM: Tightly coupled memory (Local memory)
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ѕЅḗ ( )

Â ѕЅ ḗ

ü ѕ ᾐ Ҍ

VRPC: Remote Procedure Call
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ᵮ⅝כֿ (Mutex register)
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ѻͯᾐ
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ü Ѕ ῺḀ Store ̯ ӓ; ῺḀ(Weak Ordering)

Write (B)

Mutex

Release

Mutex

Check

Read

B כ♦─
♃╩ ⇔≡
⇔╕℮

◖▪1 ◖▪2Mutex

A

♃כ♦

Posted write

⌐╟∫≡⁸
Write │
♃כ♦─
─ ⌐

⇔≡⇔╕℮
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(ẇᶳ) 
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ϧ Ѿ ↑

Κ ẋי Ѿ Ḁי
Ѿ
Ỗѕ

SHIM ͒ Ӳ

Ῐי

Ῐי ᵢ

TCM

Ӕ ӡ

Ӕ ӡ ᵢ

ᶣַא ᵢ

ᵢ

(ѕ╗
Ỗѕ ̛ )

ѕЅ ḗ

ѕ (
)

ᵮ⅝כֿ

ѻͯᾐ ᵢ

: ₉ : : ѱ :i⌐ ꜠▬♥fi◦⌂ ⅜
╩ ∆╢ ⌐ ⅜

─ ╩ ∆╢ ╖⅜
⅜ ⌂╘≢⁸ ⇔√ ─ ⌐╙┌╠≈⅝
⅜№╢√╘⁸ ≢№∫≡╙ ™
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∟ : Renesas  RH850 Ѿ

ÂRenesas

üRH850 : RH850/E2x - FCC2

V https://www.renesas.com/jp/ja/about/press - center/news/2018/news20180327.html

V https://monoist.atmarkit.co.jp/mn/articles/1803/28/news039.html

Ѿ RH850

Ῐי (6 : ˢ↑ )

Ῐי

TCM

Ӕ ӡ ( )

Ӕ ӡ ( ѕ)

ᶣַא (3 )

ѕЅ ḗ

ѕ ( )
( ѕЅḗ Ҿ ;)

ᵮ⅝כֿ
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RH850 Ⱶ
Âἒṓ⅝ᵮ ↑ Ḁ ᷈↑ Ѿ Ḁ י

ü ₲ ṓ ; ↑

üѾ ʸ☺ ѐ ỉᵃ Ỗѕ ↑ Ὣ ↑ ᷈

ü Ỹᶺ↑ ᶆῲ

V ⅝ᵮᾐ ↑ ᷈ (2 3 ᵊφ)

Vᶺ ̽Ẑ ╧ (RH850 ῺḀ SIMD̽ẐѮ) ͒

▪◖ⱪ♇♩CPUכꜟ☻

ⱷ⸗ꜞ≢ ↕╣√
ⱴꜟ♅◖▪

╩ ⇔√ ─ ™
◒ꜝ☻♃

ה ─ ™
Ᵽ☻ & ⱷ⸗ꜞ

CPU0

Cluster RAM

CPU1

LRAM

Cluster #0

LRAM

CPU2

Cluster RAM

CPU3

LRAM

Cluster #1

LRAM

CPU4

Cluster  RAM

CPU5

LRAM

Cluster #2

LRAM

RH850 2 ⱴꜟ♅◖▪כ▪ה◐♥◒♅ꜗ

Flash ROM Flash ROM Flash ROM

Flash bus Flash bus Flash bus

CRAM bus CRAM bus CRAM bus

Inter-cluster bus     

Peripheral bus

PeripheralsPeripheralsPeripherals
PeripheralsPeripheralsPeripherals

PeripheralsPeripheralsPeripherals
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RH850 ♠

Â יּ᷈ ӡ (Cluster RAM) ᾐ ͯיּ᷈

Â ỉᵃ Freedom from Interference →

CPU0

Cluster RAM

CPU1

LRAM

Cluster #0

LRAM

CPU2

Cluster RAM

CPU3

LRAM

Cluster #1

LRAM

CPU4

Cluster  RAM

CPU5

LRAM

Cluster #2

LRAM

Flash ROM Flash ROM Flash ROM

▪ⱪꜞ1

♃☻◒1 ♃☻◒2

♃☻◒3 ♃☻◒4

▪ⱪꜞ2

♃☻◒1 ♃☻◒2

♃☻◒3 ♃☻◒4

▪ⱪꜞ3

♃☻◒1 ♃☻◒2

♃☻◒3 ♃☻◒4

♃☻◒1

♃☻◒3

♃☻◒2

♃☻◒4

♃☻◒1 ♃☻◒2

♃☻◒3 ♃☻◒4

♃☻◒1 ♃☻◒2

♃☻◒3 ♃☻◒4
ה ꜠▬♥fi◦
─ ⱷ⸗ꜞ

◒ꜝ☻♃ ⌐
⇔√ ╩

Ѿ Ḁ Κ ẋ ♯Ḁ Ⱶ
ϋ ằ̻ ẚ♯
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S/W ͯἪ

ÂApplication/Function level :
Vˋ ↑ ╚ᴁἐ ˋₑ ∆ δ ´

V Ṅ

VSW

╚ᴁἐ Ằ ᶺ ṥʹⱵͯ( ) OSằ̻

Â Inter TASK(Thread) level :
V ṥ ˂ ↑ỷ ╚ᴁἐ Ѕ ;

V ṥ ѝ їג↑ Ѻ

V Ṅ

V

OSằ̻ ằ̻ (ᴁΪ ;ểͯ)

Â Inner TASK level :

V Ṅ

V

- ͯ ͯ

( )ʱѦ

ʱѦ

ʱѦ

Application

ISR
Device

Driver

w3 w2 w1 w0

w3 w2 w1 w0

w3 w2 w1 w0

ʱѦ

/
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ằ̻ (1)

( )

ѕꞈᵧṥ

↑ ῾
Å CPUẠ
Å ỸᶺỖѕ ᴁ Ԍ Ḿ Ḿᾴ
Å Ỹᶺε₲

Â ╚ᴁằ̻:
TA Tool Suite (Timing Architect) 
T1 (GLIWA)
SymTA/S (Symtavision)
Task Analyzer (Renesas Electronics)

Â ͯ :
OSCARTech®Compiler(Oscar Technology)
SLX Tool Suite (Silexica)

1.00 
1.11 

1.92 1.98 

0

0.5

1

1.5

2

2.5

0

500000

1000000

1500000

2000000

2500000

3000000

CRAM CRAM+LRAM

2

CRAM

2

CRAM+LRAM

Motor control program

Exec Cycles Speed-up

Ḿ ͯ
3%ᶆῲ

Ḿ ͯ
11%ᶆῲ

ͯ
₲

OSCARTech ® ↑ ͻ
LRAM: CRAM:ӡ ,(יּ᷈) ( (יּ

ͯ ⅝ᵮש ᷈ ↑ ѷ
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ằ̻ (2)

Â :ͯ
eMBP(eSOL) 
Embedded Target for RH850 Multicore(Renesas)

eMBP + Embedded Target ─
≢⸗♦ꜟ⅛╠

♦Ᵽ▬☻≢─ ╕≢╩
⇔≡

ṇ Ṋ

ḱ

ṇ Ṋ

ṇ &
ṇ

Embedded Target for RH850 Multicore

ṇ

ṇ
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Ḛᵭ ⅝ᵮ EMC Љ

Â⅝ᵮ ᷈ ͯ ṽͯ ᶟ ⁮ᶺ

üDeep Learning ( כ▬ MIMO)

ü Ṯ Ḿ ͯ

üѾ Ḁ Ὕ (ͯ )

Â ╚ᴁ ˍ ᷈

ü ẚ ∆ϯ ʤ

ü ╚ᴁἪ ˢ ͯ ằ̻

ü⅝ᵮ + ᶣ→

VGPGPU DFP DRP CNN╧ etc...

ü⅝ᵮ +᷈↑ ᶣ→

Realtime

Core

Realtime

Core

Realtime

Core

Realtime

Core

High Perf.

Core

High Perf.

Core

High Perf.

Core
High Perf.

Core

Realtime

Core

Realtime

Core

Realtime

Core

Realtime

Core
GPGPU

etc...

V ṇ
V SHIM ṇ

V ṇ SHIM
IEEE

V ṇ IF ḭ

V ḱ

V Ṋ

SHIM ṇ

ṇ (EMC)
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