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2. Functional Safety ISO 26262
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2. Functional Safety ISO 26262

l Systematic fault Vs Random fault
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3. FMEDA (Failure Mode Effects Diagnostic Analysis)
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3. FMEDA (Failure Mode Effects Diagnostic Analysis)
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3. FMEDA (Failure Mode Effects Diagnostic Analysis)
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R13 2 Y 5 none
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7




4. XtFE IC 7| 1P E2|
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@ 1S026262-1 2nd

failure rate of a hardware element in a given application use case used as an input to safety analyses
@ 1SO026262-11 2d

A primary input for calculation of the quantitative safety analyses and metrics according to I1SO 26262-5
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Package Die
failure rate failure rate
T

Failure rate allocation to elements

Failure rate allocation based on the number of equivalent

Failure rate gates or transistors for each part, sub-part, or basic/

LY | per pin elementary sub-part, or on the relative area of each element |
ClasslI Class Il | l l ;!
. | : |
CJA\N Transce|ver Gate |C Power |C EJ_I_I- Zt0o Class ]:[ Olol-Ol Package/pin Digital part Analouge part Memory part
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4. XtFE IC 7| 1P E2|
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Table 14 - Thermal expansion coefficients o and «.

Linear thermal expansion Material type Values in ppm/°C
coefficients

Epoxy Glass (FR4, G-10) 16

a (Substrate) PTFE Glass (polytetrafluoroethylene) 20
Flexible substrate (Polyimide Aramid) 6.5

Cu/Invar/Cu (20/60/20) 5.4

Epoxy (Plastic package) 21.5

@, (Component) Alumina (ceramic package) 6.5
Kovar (Metallic package) 5

IC chip

asa

ion of D

)

Table 17b — A5 values for surface mounted integrated circuits packages

Die

Examples

Asin FIT

S0; SOP; SOJ; VSOP; SSOP; TSSOP; TSOP I; TSOP II; etc....

=0024x0"%8 (1)

PLCC; CLCC; MQUAD; PQFP; TQFP; CQFP; MQFP; efc..

—0.048x D68 (2)

PBGA; CBGA; SBGA; uBGA; CSP; ete...

—-0.073xD"68 (3)

COB (chip on board)

=0.048xD"-68 (4)

1
2
Note (1) : n:[((%-l]x(pnch]) +(W:d1h)2]z

Note (2) : D:[((%—l]x( p:lch]]z+(m,jf},)z]z

1
Note (3) : D:[(Lengt;,)z+(Widrn)zF

Note (4) : D report area diagonal

1
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@ ISO 26262-11:2018, 4.6.2.1.1 (¥ IEC TR 62380:2004)
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A= h}xNxe “+/12]x b 492.75x107 x 7, x E (;rn)’.x(AT‘-) XAy p a7y X Appog ¢ [ X107 /h
= Ton T, —_—
die = “thermal effects™ ’15()5 effects on off =1 i
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packiage
package | Aot
)
package = thermomechanical effects
Table 16 — Values of A,and A, for integrated circuits families
Technological structure Interface circuits Agos | N A
g Temperature factor 77, Typical calculated values FIT ! Is the B 4 j'2
1 1 Function Electrical environment ABBREVIATIONS TYPES representative i in
MOS A[*'i] = 0 number of FIT |FIT
BICMOS (low voltage) 328 273+, Computer 1 L /
! ag € switching 15 1 (ransistors
A=3480 ; (Ero 3 eV) -
transmitti il1 - M\ - i i
Bipolar [ ] Interfaces | Telecoms fransmitting. 40 |1 Silicon: MOS : Standard circuits (3)
BiCMOS (high voltage) 4 3B 2T subscriber Digital circuits, Micros, DSP 4 per gate 34100 | L7
ATA630: o703 eV) Eﬁi‘iiﬁber 70 [ 1 llaligra;i‘;[:ic:e';cimuis{ﬁlemm CAN, CNA, RAMDAC, ....) ppisriasicsed o ||
AsGa Numerical [ J : equipment MEMORIES: ) i
y 373 27341 Railways, payphone 100 1 ROM Read only memory 1 per bit L7107 88
A*3480 . (E'\*() 3 ev) Civilian avionics (on board 20 1 DRAM/VideoR AM/AudioR AM Dynamic, Read Access Memory 1 per bit 10107 56
calculators) High speed SRAM, FIFO Static Read Access Memory - First in First out register; (“mixed MOS ™) 4 per bit 1.7107 B8
AsGa MMIC Voltage supply, Converters 40 1 Low consumption SRAM Static Read Access Memory - Low consumption; (CMOS) 6 per it 1.7 10'3 &R
3737 273+i Non All electrical environment - 0 Double access SRAM Double Access Static RAM & per bit L7107 a8
Aj:l( 40 - (Ba0.4 oV Interfaces EPROM. UVPROM,REPROM Electrically programmable, UV erasable - Read only memory 1
- — ‘ £a=0.4 eV) oTP One time programmable EPROM 1 fprogmmmable point } | 26107 | 34
#; = Junction temperature in °C . Mathematical expression | s <8760 ( — 076 FLASH Electrically programmable and erasable (block) (1) ]
of the C‘,‘J(:l::s/year Tn )i =" EEPROM, flash EEPROM Electrically prog ble and erasable {(word) (2) 2 jprogrmammable point 6.5107 16
Math?matical expression of = 036*0“5 ,aCDl'ﬁg Influence factor (ﬂ— ) n; > 8760 (,, ) —1.7x n"60 (1) Whole memory array or blocks of words erssable (2) Blocks of words or word erasable (3) MOS include CMOS, HCMOS. NMOS. ... technologies
the influence factor TI, " Cyelesiyear nli i
Mismatch between @ Annual number of cycles with the amplitude AT Silicon: MOS : Asic circuits
substrate and package ‘O‘S *O‘C‘ . = TR 7y ERT ™
for the thermal expansion For an on/off phase AT, tandard u stom per gate 2107
coefficient AT = N (tac) | —(tac); Gate Amays 4 per gate 20100 10
o Sec Table 14 USER PROGRAMMABLE LOGIC DEVICE:
5 — For a permanent working AT, —average per cycle of the (tee) LCA (RAM based) Logic_Ce!I Array electrically mn.ﬁguredbyexsgmai memory 40 perg_are{]_] 4.0 ]0'; 8
ac ce lable phase, storage or dormant iation. during the i phase of th PLD (GAL, PAL) (2) Electrically Programmable and erasable (AND/OR array) 3 par grid point 1210 16
variation, during the 1 phase of the CPLD (EPLD,MAX FLEX, FPGA, etc) | Electrically Prog ble {interconnected macrocells array) (2) 100 per macrocell | 2.010° | 34

mission profile.
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@ Siemens SN 29500-2:2010 [ 4 ]

Tablel
Failure rates for
memories

Table 2

Failure rates for
microprocessors and
peripherals, microcontrollers
and signal processors

Table 3

Failure rates for digital logic
families and bus interfaces, bus
driver and receiver circuits

Table4

Failure rates for analog integrated

circuits

Tableb

Failure rates for application-specific
integrated circuits (ASICs)

Komplexiat n Bit / Complexity in bits itegrationsgrad  Degroe of nfegration Integrationsgrad Integrationsgrad / Integrationsgrad / Degree of integration
5127 [32K [128K |572K [2M [BW |32 | 12M |512M |26 | g Gatteranzahl/ [<Tk | >Tk 10K T>10 Degree of integration
16K _|6aK |25k |1m  |am |16m |eam [256M |16 |46 MBuLEr sl ol ol
- EN a ssimst Lst Transistoranzahi / No. of transistors | <30 | >30-300 | >300-3k ‘ >3 | &g | Yut Gatteranzahl/ | 10— 1k | >tk-10k | >10k-100k | >100k~- 1M | >1M-10M | >10M - 100M
ey in FIT o No. of transistors ’C Gatteranzahl / No. of gates | 1-100 | >100 max No. of gates.
G FIT in* : . r . A
n Transistoranzahl / No. of transistors | 5-500 | >500 | B41 | Uper Zunt I FIT LS Transistoranzahl | | 50-5k | >6k-50k | >50k- 500k | >500K - SM | >5M- SOM | >50M - 500M
Blpolec AN soteeh) g b | o | |2 || o | m | = | = [78] [P E - - - - - o Operationsverstarker, Komparatoren _ bipolar, No. of transistors a1
FIFO static Jretin FIT in°c_| inv i e o 3 6 12 - | s | o7 -
PROM g |8 [ o [~ [o]wfo o | o [[= Nmios 0 0 - - - - Bipolar  TTL.-LS,-A(L)SF, Logic 2 = 45 perat plifiers, omos | et in FIT e
oS, dynamisch - o0 - - - = - 4 55 comparators and voltage monitors 2 4 8 bl ASICs, Full Custom, Gate Arrays, Telecom ICs, A/D-Converters
- RAM 50 (30| 20 |10 |10|15]|20 | 25 - |
cMmOos, dynamic| Bus Interface 5 - 55 Referenzelemente L/‘ Alle Technologien 3 6 . | s Bipolar  TTL 20 30 - - . . 56
BICMOS | e R I I I ~ | 70 [0 70 cMoS 25 B B B B B 50 TTLS Logic + Bus Interface " 10 = 80 s::‘:ml.”""” alltechnologies EL | 40 60 - - ~ ~ 70
ECL 10 10 - 65 - Alle Technologien Vs ven® |
AW eatich langearl 15 |10 [ 10 | 10 [0 30 ]s0| - | - | - |8 B ] B B B B & . o i = Switched regulators all technologies E 10 2 e = Mw s ;g = : g H ::
satschscmell oo | 25 | 15 | 25 |40 |8 |0 | - | - | - |7 - - = - - - = TO(LVIEWL) / TOOVIELP) 15 s 60 Leistungsverstarker  Alle Technologen | 1 20 o | - || - [cwos, —ag | 2 2 : l ) ) 55
<%ns _ static fast Busdriveri-receiver _RS422, R5423, R5485, CAN efc. 15 - 70 und Roglée to . 2
A DR e a1 —ae—1 Power .mpl,rm BICMOS  analog / mixed ? - - 60 70 80 - 70
ROM mask 50 |30 15 | 16 |15 |15 25| - | - | - | B - B % 20 | (150 o RS232, RS644/899, CML etc. 2 < 85 t stwan [ 25 50 100 | - | e 56 0
CMOS L 3 5 45 5% 7 —_— - N - B
srowermon [ [ | w0 |w]m|o| |- || | e—t———T1—— ey Do € T gy wemwm] | w | - | o | o | P
— (FCT, HC, A(U) Analogschalter ™, Bus Interface " 5 8 HF modulator, bipolar = (25) ” L 65 ASICs (PLD) ® nicht Ioschbar | non-erasable
FLASH | -] |3 |«wfs|n|ay - |- TR G I D050 AVE OOt swtces s e PLL, VCO oMOS, BicMos |- % 20 | 25 | 4 T T & [ - T T  T®
S T T T -1 -1 - Teoo| = [0 | asbisionens snseismmen Gaia rs e n rackts. AHC,VHC) Transmitter, Receiver bipolar - 20 2 - [ - EoL I S S S I S ™
EEPROM, EAROM 30 |30) 30 | s |-|-]-]|- - s Sirisdace > ___GTL() g 12 k0 CMOS, BICMOS, = esles CMOS __(antifuses) [ - T e [ o [ 10 | - | - Tws0
avaiatle Busdriver/-receiver _RS422, RS423, RS485, CAN etc. 10 = & Power Amplifier / Receiver GaAs (100) (110 - - 80 ¥ 1o
TRT=1107 1 En Austall o 107 TG e | ASICs (PLD) ® Ioschbar | erasable
: L eic 1 = 5 TFIT= 110 1 En Autalpro I >
Austalratenwerte eingekiammert. been gained are given n backels. BICMOS _Logic 3 5 45 mos, RAM basis = 60 80 100 (150 (200) 80
Bus interface 6 8 50 Austalratenwerte eingekiammert. been gained are given in brackets. cMmos EPROM basis ™ 40 = = = 5 70
5 A : Cesnalo : 50 80 B : : 50
8 12 e EEPROM basis 40 = - . . - 70
50 80 3 e 9 FLASH-EPROM : 50 ) 120 (160) 5 80
f'“g““‘" " ‘““‘ e G - s“’“""‘”"““":’ RE422/ G473, HOABS ek L) 2 55; ainem Fakior wenn keine 1 FIT=1x10" 1; (Ein Ausfal pro 10° Bauelementestunden) 1 FIT equals one failure n 10° component hours
ichor it < = Ty 9
) Spacharmi<S12 ot s i S e Yoo <3121 TFT=110% 1 € Austalpro 10 AT 0 o - . ;
- peeione » o orvene e atons e e e e o
el or bare ch atactor
el cder Nouade bttt Conecion Gt losary Erahnungen in der Aufbautechk voregen is avalave. bis 22 20 multplzieren, of up to o, f no s
" ustroiber und -emplanger mit " Bus anvers an recoivers wih Eriahnungen in der Aubautachnik voriegen. is avaliable
i ot woh o S o o . ISR e S sopiC S SMCat oo, berriogletphalorics ssimsi 230 bpuls and ssimst 5 " 3 b
Techndoge) by o] ey el = Hochiequeraz: >100MHz High requency: >100 Mz Manaltnische Technalogie (keine Modue) Monalitic tectnoiogy (na modes)
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For
‘Sperrschichtiemperalur neben der satischen. die

Ioad-dependent power dissipation must be considered when
determining

werden

faktor

Nor 0 CMOS B

Onlyfor CMOS B

® C|X|2 CMOS B (CMOS 4000) X Z=2

= )“:}‘ref X ”U X ”T

@ OE 2=

= A

PN

Sy ==z

Aref X Ty

13

where

A ref
Ty
Ty

o

Die Ausfaliaten gelten for den typischen Einsatzfal Vollast
wahrend 10% der Batriebszait

? " The failure rates stated apply to the typical appiication: ul load
during 10% of the eperating time.

Keltsfakior = 2u
Ausfalirate in Abhangigkeit von Kompiexiat festegen

Bel PLDS werden nur die Gatter der logischen Funktion
gerechnet

3
" The failure rate Is 10 be delermined depending on the complexty
" For PLDs only the gates of the logical functions are considered.

Ao valid for

Aueh guitg a

veraseable types n plasic packages.

Drift sengtivity factor

Failure rate under reference conditions
\oltage dependence factor
Temperature dependence factor
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Table 5§ = Memory
Componant Frer Note
°c
Bipolar RAM, FIFO static 75
ret @ Factor T 77 PROM 75
MOS, CMOS,  RAM dynamic 55
" C " (| BEMOS RAM, FIFO static slow {= 30 ng) 55
statie fast (< 30 ns)
1
2_! t-’l (see 6.1) <25 30 35 40 45 50 55 60 65 70 Tt Y =
40 0,54 0,67 0,82 1 1.2 ] 15 | 18 22 | 27 33 4, EPROM, OTPROM UV erasable 55
ol 45 0,44 0,54 0,67 0,82 1 12|18 | 18] 22| 27| a FIASH 55
LS EEPROM, EARDM 55
50 0,36 045 0,55 0,67 0,82 1 12 1,5 1.8 2,2 2.1
_/I\_ 55 03 0,37 0,45 0,55 067 | 0,82 1 1.2 1,5 1.8 2  Table 6 - Microprocessors and peripherals, microcontrollers and signal processors
= &0 Table 10 = Constants for voltage dependence et
went Nots
-1 65 C
A 70 Integrated circuit Ut Ut Uret Cy [ Cy 70
-T- 75 Digital CMOS-family = 5V 0,1 V! 1 - :z 222 ;z
50 Analog 0,7 - - 4.4 1.4 s =
9 85 5000 to 50 000 80 B
@ Table 11 - Factor 7, for digital CMOS-family ICs 50 000 to 500 D00 80
500 000 a0
9 Ugg (V) <3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 L]
100
;\‘ j— i X n X ﬂ Factor 7y, 08 | 08 1 1.1 1.2 | 13 | 1.5 16 18 20 | 22 | 25 2,7 | ilies and bus interfaces, bus driver and receiver circuits
ref U T
) Fret Referance
Table 12 - Factor r, for bipolar analog ICs c Voltage.
Logie 45
> . s ; 5 U U, 0.3 0.4 05 0.6 0.7 08 08 1.0 e
o Axexp(Eaqx z)+ (1—- A)xexp(Eag x =) o /Ut T O .
Ll ) ( ) ( ) Factor 0.75 0.77 0,80 0,87 10 000 85
. = - = e ; ; i : 1.0 13 1.8 30
— 100 000 75
A x exp(£a1 X Zref )+ 1—A)x exp Eﬂz X Zref 1O(LVE(L) / 100{LVIE(I){P) 50
lemne HOMOR CMOS B, ACMOS (FCT, HC, A{U).C, LVX),
Table 13 - Constants for temperature dependence LV)VEX, ALVG, AVG, AHG, ¥HC) 45
hes. Bus interface
Eay 1 1 A Ea, Ea, | T 5 Ut =5V
= eX - iver RS422, R5423, RS485. CAN, 55
ZT P k T T (eV} (eV) | RSsairaes. CML, ato. i
0 ref op ICs (except EPROM, OTPROM, EEPROM, EAROM) 0,9 0,3 0.7 5
EPROM. OTPROM, EEPROM, EAROM 0,3 0,3 0,6 L ABT, BCT 50
LVT, ALVT 50
GTL(p) 50 .
BTL, ETL a5
Bus driver / receiver 55
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@ SN 29500-2 ] M@ IEC 61709 3
« 4. Conversion from reference to operating conditions [ - 6.2 5 AEY A B (Specific stress models)
@ s HeY Y7t H2 otd=20 &N 2|2 (B : @ for digital CMOS and bipolar analog ICs
==y Hlm7| 9 Mo BL|E
oi—'t|7|, |J-|—|7<|_|=|E|'|) I E>;‘*:irefX7TUX7TT
D A=A, X Ty X 7 X Ty
I
® 13E &S HYE MM R ORI EH e O OAONeNOs
E>;h:irefXﬂTX7tD I E:);“:/‘LrefX”T
® LC|X|E CMOS B (CMOS 4000) HZ= [
D A=A, X Ty X Ty [ e
2 2F IFSN295002 2 BE| &350 7, , 7. E XHE
@ CIE 2= X 22
= ;‘“:)“ref X 71'-[-
where

A, : Failurerate under reference conditions

: Voltage dependence factor
: Temperature dependence factor
: Drift sengtivity factor
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« 4.2 Temperature dependence, factor 7T;

Axeﬂalxz +(1—A)xe 12

T Eﬂ xZ
Axe 1

=] IEC 61709 3rd

* 6.2.3 Temperature dependence, factor 7T;

. Ax exp(ﬁ'a1 x :) + (1 - A)x Exp(Eaz x :)
Ax E}{p(ﬁaai X :ref) +(1- 4)x exp(Ea2 X Zref )

T exp bay 1 L
M= -
kO Tref Top

11 ] .. 1
Tuet Ti eV

1 1 .1
z =11605x [ - in — 1( 1 1 . 4 1
T T EV [l | —— d i, | S e — v -1
U ref 2 = and  Zref in (eV)
ko | To  Top ko \To  Tref
where where
Ty =0y +273InK Oy, Reference ambient temperature in ° C £a,, Ea, activation energies in eV;
T, =0y, +273InK 8y, Reference virtual (equivalent) junction temperature in ° C k, = 8616 x 1075 eV/K:
T, =6y, +273inK 6, ,=60,+468 Actualvirtual (equivalent) junction temperature in ° C 7 _ 313k
a - r
6y mean ambient temperature of the component in ° C
T ,or = (0 o+ 273)in K
A =PxR,, Increase in temperature due to self-heating
(Self-heating of CMOS circuits is also frequency dependent) T o = (04, +273) in K
P Power dissipation
Ry, Thermal resistance (junction - environment)
AE E, Constants
A Ea;ineV | Ea;inEv | 0y,,in°C
For ICs (except EPROM, FLASH-EPROM, OTPROM, EEPROM, EAROM) 0.9 0.3 0.7 40
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Step4. 7HH

oetHE 2 AFEE XA 220 K
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al
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3
Part/Sub-part Name | Volt Description Parts Type Technology
1, 26in V0 el 3 e Ne- | 2 M M
3,4pinGaD. ¥ SVE YU Wop FHHY 33V (x02V)F A 5o, B Y 2E IPS|
s1on0se 7 |Voltage Regulator S0V [rore lja}g (020 ol B | analog part - [silicon: MOS : Standard circuits Linear circuits
25, 26 B VAT_MS Voltage Regulatore| &2 T¢f 240| 36VE £1sts 229 3.0v 0|2
i 2 |Voltage Monitor 3V (0 Mo g BUIEESITE O F U4 Al Eror IS £ 2 Analog part [Silicon: MOS : Standard circuits Linear circuits
H7eenmas [ | [ o ADCE 913t 7|F Heg MABicE PN £Y ol 2 2HTAS
. 3 |BandGap 33V |0|88t0f 2= xtof w2 He &S AR|BICh -23mV/Cae 2245 | Analog part |[Silicon: MOS : Standard circuits Linear circuits
i 2 Zhor
i T 19panone kol
o Snal 118 gL GlO|EHE YAIROZ MEs}7| Yt 324 0 22|0|Ch akByo| AO|=
T e 1 4 |Data SRAM 33v E”;‘(,i[’ 123471 Siet #1849 H22(0ICh akBys| Aol Digital part |Silicon: MOS : Standard circuits Low consumption SR
11, 12pén. Signal 2 i L 13,14,15.16 0in SP1 Com 4 = t o 'y o
ENEE Hoz MAB7| Y3t v &L 02 2|0|Ch 16kbyte] Al
5 |Code Flash ROM 33v O},J;,Ez el s A 201k 16KbYe! A it part[silicon: MOS - Standard circuits ROM
2E chel H[E ZeH(EHY ofef I, SEC)S DFsD RAMO Ciet 2E
6 [EDC-ECC 1= 280 o3 x| DECYE ZAISHE o2 AF- 0 25 Digital part  [Silicon: MOS : Standard circuits Digital circuits, Micrc
MOS : Standard circuits

- 2 ) PSS ’ asilicon:
1. Common Factor silicon:

Select the Mission Profile [Pass=nger compartment

Manufacturing year : [ =iher
a [year of manufacuuring) 19%] ©

Digital/linear circuits

MOS : Standard circuits

Digital/linear circuits

Bilicon:

MOS : Standard circuits

Digital circuits, Micrc

Bilicon:

MOS : Standard circuits

Digital circuits, Micrc

Package Information : %30 75mm
Which is table 17 or tabla 17b 7 And package type': Tabla 17b]: Two rows connections packages Eilicon: Bipolar and MOS circuits (BICMOLinear / digital circui
Package category (for RTH,J: 50
PA R T Eilicon: Bipolar and MOS circuits (BICMOLinear / digital circui
Stplinfies cf pinal = i Eilicon: MOS : Standard circuits Linear circuits
Pin pitch : 127 Jovm A=t
Padcage Width : | vhSimm Eilicon: MOS : Standard circuits Linear circuits
i s vET
ia* Digital circuits, Micrc
2. Die: [Pttty e
Digital circuits, Micrc
— Digital circuits, M
Parts Type |D|g\ta| part | igital circuits, Micrc
Technology : |Si\icon: MOS : Standard circuits | 0O (; %%
|Dig\'ta| circuits, Micros, DSP @k
(1), P
(1),
—2-1
(3.
o= 16,000 |: Epoxy Glass(FR4 / G-10) |
= 21,500 |: Epoxy (Plastic package) |
A= 5500
Nelement 1.052
Base
140545
Ay 238012
13262

Results of BFR(Base Failure Rate) value.

Total Effective Base Failure Rate (FIT) with package

Total Effective Base Failure Rate (FIT) without package

47.660

FIT

285 [FIT

solder
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manner in which an element or an item fails to provide the intended behaviour

=] IEC 61709

manner in which failure occurs
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7. SPID &8M AH

)

H X8

¢ Assumed requirements from
the top-level system

: External assumed
i requirements

L

i Assumed design of the |
top-level system

Ml 7H

Safety Element out of Context
(SEooC)

cg am Aws 27

dF
=

El
=)

¥

S|
- =

BASE FAILURE RATE 2

(1SO/DIS 26262-11, 463.1.1.1, Table 3 applied)

EELE]

EC TR 623802 Mission Profile(X}5 #H)2 BZ5H0] Base Failure RateE S499ICL UIEHALE ALRXI7} 7| 2Blolof S BS0/0], SeiM2 S22 A4 St B0/,

sl

1. Common Factor

Select the Mission Profile

el e o3 1) 10 nyof 3 R

,h,x(m,i"“]u,

[Pessenger compariment ]

Manufacturing year : =
a lyear of manfacturing)-1998] -

Package Information :

Which is table 17a or table 17b ? And package type : Table 17b]: Peripheral connections packages
Package name: QFP|

S (number of pins) : 20

Pin pitch : 05 |mm

Package Widkh : 200 |mm

Package Lenaht : 300 fmm

e - DRAM CORE ad
- CONTROL I :
v ] | 5.1 —
4 1 1
§ §
_ 454 LATENCY CONTROL 4] cowm apomess
+ 24 mooe_cen 2] conmor |
i 4
e WRITE LATENCY a REFRESH
+24 OFFSET CONTROL ™ .
4] ~
FIT Allocation into Sub parts of Die CNL<0-3> s
EXEE . 3
2 Suuctre 22 DUEE FHUCE |G Total Areadt 8ase Failure Rate JIEO2 FIVE XS AL {4
47121 22 167191 Anslog/Digital Part 2522 #2381 ofoict b
=
B Areacf | ArcaRatio | IECTRG2380  from Founday Company R - g
subbors | subpans | of S Pae 4% =  wint N 1
Type technology ) 0 oo} s T e
== A . (TR ) oe/o0T 3
AR HH] ;. [FH R COUNTERE |} oo s
[Voltage Regulator 00556 EEE I ] Gl 58 ik i e'i i; i _J
OverfUnder Monior O I || HIE L i e
Siicon: MOS : Standard circuits Pr 0556 EET b &= B iH] : [ - 1 1
Linear / diital circuits low voltage (<6V) [05C 5% T334 EaE H =
- BandGap 0556 1434
ey o I .
& Dsta Comparator 0556 T45% pe
100.0%
Silicon: Bi
I <o ez e = : Chip summary
(1)_Total Failure Rate (Safe Related) 2 7.09€+01 FT| 1.026.+01 FIT] Technology 1y-nm 4-metal DRAM process
(2)_Safe Faults 2 1.68E.+01 FIT| 0.00E+00 FIT
(3)_Single Point and Residual Faults Asee+ de 621E+00 F1] 1.02€-02 FT] - IX 0L 4
(4)_Detected Dual Point Faults Joreo 283E+01 FI] 6.13£+00 FIT lire > i Data Rate 6.4 Gbps/pin
(5)_Latent Dual Point Faults e 1966401 | 409400 FIT| p———— ey -
(6)_Total Dual Point Faults oer. 479E+01 FIT| 1.02E+01 FIT| 1 —k
(7)_Single Point Fault Metric SPFM =1 - (Aser + Jar) [ A 91.24%| 99.90%] ™ .l maLen | o8 (o] cnn'l'ixumtiun K‘l!s!llﬁ
(8) _Latent Fault Metric LFM_=1-Aopr. /(A - Are- Aser) 69.77%] 60.00% '
(9) Mean Time To Dangerous Failure MTTF = 1/ (Aspr + Agr) 18393 yrs| 11165839 yrs|
(10) Mean Time To Failure MTTF=1/3 1611 yr 11166 yrs| Burst length BC8, BL16 on-the-fly
(1) PMHF 1 SO 621E+00 FIT] 1.02€-02 FiT]
(12) Lifotime 10000 ) 10000 Chip area 76.22mm?
(13) PMHE 2 Asee + Aar + Aope X Aope X Tusetime 6206400 FI 1.06€-02 FiT|
i Supply voltage vDD/VDDQ 1.1V, VPP 1.8V
H
,,,,,,,,, . RAS feature In DRAM ECC
H
‘‘‘‘‘‘‘ Equalize scheme DFE/FFE
Road Vehicles - Fuctional Safety =

L) AUTOMOTIVE RiZ[e 3

EA - https//quasarzone.co.ki/bbs/board php?bo table=gn hardware&wr id=242505
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