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R A e BNE A  (SIL) MR 22 se SRR A G (ASIL) SR 7 REAR R -
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K 2-1 PLRTIE B8 7 HARA % 4 & B .

[ HARA: Hazard Analysis and Risk Assessment \ ( Safety Concept Assessment \

4 4 ] ) ) ™
Identify all SIL_(_)r A_SIL Define Safety Goals Define how to Identify cpmponents D_eﬂne safety
classification of L support the need to implement requirements at the
hazards to mitigate hazards
hazards L Safety Goals Safety Concept component level )
j—) p N

SIL or ASIL requirements must be met at the system level which allows
system integrator flexibility in defining component level requirements.

Y

SIL hazard classification is based on Consequence, Frequency,
Possibility of failing to avoid, and probability of unWanted occurrence
ASIL hazard classification is based on Severity, Exposure, & Controllability

" . X . Note that not every component used to implement a
Safety Goals can mitigate multiple hazards; the highest safety concept must be SIL or ASIL rated.

rated SIL or ASIL hazard defines the Safety Goal ratin
\S — 2/ S ~/
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» | Special Safety Safety
Safety Re Re
Req. q. q.
. Sp,:gial No
= > SIL1 Safety Safety
Req. Req.
Starting point for = P No
risk reduction Cs ;ﬁ—)_> Special
estimation SIL2 SIL 1 SF;fety
— Fo Pa
Req.
FA PB
Cc ~ F»| si3 SIL2 SIL 1
Pa
Fg
E P
c A }—» SIL4 SIL3 SIL2
D
Pa
Fa Single
Pe > | Safely SIL 4 SIL3
" | System not
sufficient
C = Consequence risk parameter (Cabeing the least Consequence)
F = Frequency and exposure time risk parameter (Fabeing the least Frequency and Time Risk)
P = Possibility of failing to avoid risk parameter (P being the most possibility to avoid)
W = Probability of the unwanted occurrence (W, being the most probable)

A 3-1. IEC 61508 XK E. faEn&iErE
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26262 trfEdE T B ASIL 25904644 1IEC 61508 55 1SO 26262 (1 HARHAL , {848 1 AN ) J5 M 22 4
%=
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C1 C2 C3
E1 Qm Qm Qm
E2 Qm Qm Qm
S E3 Qm Qm ASIL-A
E4 QM ASIL-A ASIL-B
E1 Qm Qm Qm
E2 Qm Qm ASIL-A
52 E3 QM ASIL-A ASIL-B
E4 ASIL-A ASIL-B ASIL-C
E1 Qm Qm ASIL-A
E2 QM ASIL-A ASIL-B
53 E3 ASIL-A ASIL-B ASIL-C
E4 ASIL-B ASIL-C ASIL-D
S = Severity: How severe is the injury due to the hazard (S1 being the least severe)
E = Exposure: How likely is the hazard to occur (E1 being the least likely)
C = Controllability: How much can the driver do to prevent injury (C1 being the least controllable)

Time) 52 SCAIZAT 109 /N (BJ

N s

817 10

& 3-2. 1ISO 26262 f&E /> F4ERE
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% 3-1 f13k 3-2 %1 T IEC 61508 SIL 1 1SO 26262 ASIL FFE315475.

# 3-1. IEC 61508 SIL FEf8ix

HFT =0 HFT =1
SIL %% (BXAR4) PFH SFF PFH SFF
SIL 1 < 1000 FIT =60% < 1000 FIT < 60%
SIL 2 < 100 FIT = 90% < 100 FIT = 60%
SIL3 < 10 FIT = 99% <10 FIT = 90%
SIL 4 Tk 3 < 1FIT = 99%
% 3-2.1S0 26262 ASIL FEEER
ASIL &% PMHF SPFM LFM

ASIL A < 1000 FIT KA E KigE
ASIL B < 100 FIT = 90% = 60%
ASIL C < 100 FIT = 97% = 80%
ASILD <10 FIT = 99% = 90%

IEC 61508 Fx kA F 453 /NiF 22 550 % (PFH, Probability of Failure per Hour) SRR BE/IN AR M H #1552 2/ 1=,
. 24 RK¥or % (SFF, Safe Failure Fraction) 7 AN & T A A I H1 i) 16 i e e (1t B e o5 8 1 20 L o
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Failures) F R RAGI H 1) fes B b s 4. sl fsde 4w (SPFM, Single Point Fault Metric) 251ul-T- SFF.
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PR AR FE 4 e N 2 b e | T o S I ST AN [RI 2 ) I FR P AN A . O T3 2 IEC 61508 AT 1ISO 26262 111 R 48
RENER |, TI R T —AWEL 4 IC HRbriE |, tbbrik C4im mhor 55 =5 W45 7 TOV SUD KIAIE. % TI
AR A MNERER |, S TI i a0,

5RG M HEARE |, BENLE AR AT RE D 35 | DR 06 2500 A8 A [ () B AK 45 i E AT 232 (R K P o X T

IC , M EH RE LT HEAR | KR JE b 55 5 2848 1 25 38 I F S i A AN At 22 42 W, AT LUK BEHLE A i
FERIECERF i 8252 ) SIL B ASIL 252, 1 5 WA T AL Wi& L, R4 T AM243x F1 AM64x 2314 R i) fif
FH~ B

5 AM243x 1 AM64x : 242k FlRH

TI 1 AM243x Tidz i 25 F1 AM64x AbEE 48 2% H T ESF N (BT gt @ sEishl sy (PLC). HALEH. Tk
WP RN N ) h D 22 2 (2 hon il . AM243x il AMB4Ax 241 HA LA ge bk |, S 1E 92 SIL-2 b
HLtBEfE 11 (<100 FIT BIARK I 1 MGkt fe ) A SIL-3 R ThRE. 76 RGN |, 24 5o 24 kb F g 45 418
i, AM243x Al AM64x 1] 1Bl R G 45 i SE Bk SIL-3 HFT = 1 9% %%, MPEA4S (HFT) =1 £, R s
RIS T, RG] DR R 2 e .

NT 554 SIL-2 BENLH RS S8R , AM243x Fl AM64AX | 2 Fl %42 Wr. 2824z Wirh 3 35, & 5-1
F7R o

Safety Diagnostics

Hardware Diagnostics Software Diagnostics Hardware + Software Diagnostics

Diagnostics supported in hardware.
Software may or may not be needed
for initial configuration, but not
required after configuration.

Diagnostics supported by software.
Require CPU support and often need
to meet critical timing requirements.

Diagnostics require hardware and
software support. Minimal CPU
support requirements.

& 5-1. L& LWiRA|

B IE WS (SECDED, Single-Error Correcting Double-Error Detecting) 42— ] F-46: 1l Py 77 55 15 0 IR
PEeWr. B4 B0, XA TR IE 1 AP asssin |, SRR 2 A8 F 5 uk 3 A1/ asdE % . AM243x Al
AM64x {EfiT A A7t % 1-#4 SECDED.

TEA TR (CRC, Cyclic Reduction Check) #& — i F T4 I A H AL fan et iR (A2 W o AR BE AL Sl 20 it
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FF, fFEAERAESIET MER , WEFEEAE TS, BT IET N SIAEI1% . RE T iL ]
T, MEsE A CBUE I E TR eRE | siEREEN S BT RN

JITh 2 At P s h 21 AMB4x Al AM243x $iHR {5 2 i (ESM) , JFFRft— MR a0l AR 5 :4t. ESM
BREPUR Y™ EAEXS HHRBEAT 7038, JF SO VF ARG R B X B UR (i S EAT R o T 82308 T B 7 s 22 4 R 51 I
( &16-3) BEANAROFE R ILE R BRI b, B0 R 2 iR 5| I BN A ROF A b .

A% AM243x 1 AMB4x STHF IR AT 2 WK 5 BRI S IRE 22 Tl -

6 AM243x 1 AM64x : B FFI X %4 MCU

AM243x Fil AM64x HIfic & B & A7 g A AN R F RG220 Arm®Cortex®-M4F AbHE LS . 4iC & Ny 2i 4 MCU

i, RS MAF SRS 3 Ab 3 |, PASCHRE SIL 2540 .

M5 A4 MCU Z5&f I | AM243x 1 AM64x B BT X R & SIL-3 HFT =1 IR %, #insE —
A4 MCU A7) BLN R G BE hnigf 254 fE /7. AN 224 MCU M B HAT A X RSB 180, 545 RASULED |, W] LA
Hrp—ANb gk RS E T 2 42RE.

5 HPEAN M2 4 MCU ML | 8% 4 MCU W] [RIK R G A I NG AR 25 8] . ] 6-1 JB7R T 3 RN MR 48 4=
MCU ) SIL-3 HFT =1 &%, K 6-2 B/an THEM RS , HEF—N224 MCU £ 3] AM243x 5 AM64x 2

Pk,

Motor current, speed, and position feedback

AM243x or AM64x Power Stage Motor and
Safety Cross
2 Check Stop Motor (B)
Safety MCU | | Safety MCU
Channel A o Channel B
|
Stop Motor (A)
K 6-1. HFAMMEE 4 MCU [ SIL-3 HFT =1 R4
Motor current, speed, and position feedback
Y
AM243x or AM64x
Controller Power Stage Motor and
Safety MCU | (FETS or IGBT) Encoders
Channel A |
Safety Cross
Check
Stop Motor (B)
Safety MCU
Channel B
Stop Motor (A)
&l 6-2. WEERMSMEF 24 MCU ) SIL-3 HFT =1 &%:
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%24 MCU 7588 FI T3 (FF1, Freedom From Interference) FiAR ¥ %4 MCU 3855 AL BRI G . FFI &
SRR G AL A O AAAEE G R AAR O 5 PRI 2 — MR e

73 K S RIS S8 ] TR 25 AM243x Fl AM64x 2243, i O 380 R AR O SR AN S i 22 4 dsl . BRIy B 735 )
A WA ORI 2 AN 2 FIBR A e . 2 Ol S EHMF SN, KW EE VT a. QR a5
FE AT (TR AR ) WGBS, WM 2 e 8E . £ BRI ST, %
EIRRENS AL DRI SRS I R I A7 4

B T Bk AN 2 i A e At (A 2 A R PR R I b 5 ARG T LR P ARSI AN T 8 I B A UL e
PR SZE SRR, T H VO RUEPUNIN E B s (BIST) SCHf.

6-3 B/~ T AM243x fll AM64x 4tk BN, ZAaRbR SRS . KA RS R |,
iR ES N REHIEE R IC (PMIC) B et KiEES , KA 3 AM243x|AM64x [ E L.

~N
AM243x or AM64x Main Domain
(ARM Cores, Memory & Peripherals)
4 N\
AM243x or AM64x
Safety MCU, Safety Channel
( N\
Cortex M4F 2x UARTS
400MHz 2x12C
2x SPI
. /L J
M . ( N\ )
ain
. 256kB Memory
Domain Up to 23 GPIOs with ECC / CRC
Reset
. / J/
4 N\ [ )
Device Reset |«
Diagnostics > <
Safety Error  |ee—m—)y
. /. J/
. J/
- J

K 6-3. AM64x fl AM243x B %4 MCU

7 WAL ZETER

AM243x fil AM64x R 5 E AL %4705 ( SEooC , Safety Elements out of Context ) K% . SEooC J&—Ff

Toia ok TR KRG 7 HR e R Giia 4777 2O e SCHRF DI Re 2 i) 8k . TR —1> SEooC #47T LA RCH H %t
VEATE G, DO AT LR A B SRR VR 2 AN R IR R R A 22 42 H bR

B IC DL T A B D22 4, WAVE tH 2 RE PR IE RERILHESCFF | LA 2 S AUE
SIL %54, fln , AM243x 1 AMB4xX I— N RAEWMER A , HIESGAAMT s o] UR A0 338 |, A TA I
AEFRES R BTN A BB TR 25 PMIC 23 2 Mh B R IKH FH U715

AM243x fil AMB4x % TR it 7 RGBS BINER . LaETHMRM 7 KEZWE IR SHF 2 B
MITEAIME 2. IRYE RS L2 HAR , RGUER B T LG 6 n] AR 2 W 1 SRR SCRF Dh R 2 4 H

b R, JRARITE R LS Wi A4 E RGP

8 ThRg & & B IRHNIR PG

TI SRR E SR A SR B R P Sl ThRe 2 B s 1EARB , 3R 8-1 5 T AM243x 1 AM64x ThRE 22 4%
P
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& 8-1. EER B P HIThRE R BT

ZETMN ThEE AT HHEAPI T 283 eE e W ohse . @MSIiterg. 552 LT T AR FAT LK
SE0oC RS KRBT E R,

FMEDA JBER . AW (FMEDA) i23% SIL B8 ASIL iH 55 . T 8- H . hT oW
EATERAIPORZE . TAERE MR, Rre s ShRe A 51 A & UL & P 5 RIS Wt i 366 i e 25 A
P2 W77 o O B AT A

RESHHRE AN & LT 75 FMEDA " {E H MBI |, B X T A B TR 354y e N s i) FMEDA 42
=8

hRE 2 4L Wi L4 Wi (SDL) AL B A 242 Wit edR 4L 7 Btk A AP 3200 %R T Fr Eis iR
B B ARAS LT AS [ ) S A e 15 . AM243x. AM64x SDL f8HS ciliid TUV SUD # SIL-3 A
iF.

REFERAZEFESFMERE SIL-3 , HFT = 1 224 #5056 1 e &M A TOV SUD PRl &5

56 AR B2 B 7 1) Bk AS BL .
AMBAX 7= i SRR AR

AM243x. AMG4x 52N EE 24 IESE , T 3F NDA A ELECE £ AM243x Al

« AM243x : MySecure g% 415 In] B i
* AMG64x : MySecure Zhjfit 22 4=V il HH i

AR T D) Re %2 fh A R DhBE R A BHR MR /v e, 20 TI MZhRe 2 4 10T,
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