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I ‘:’E_I Classification %! Category, Subcategory §2 £& Data Sheet2 =150 H&
FEA=K HAgt
® &g, 2E0IX= BMA 29| 7|&0 Fefot=ot?
w BE(EI|MAN M= 2t QXL A S0| 244120t UX| RFE HAS
e ohE, 2 HetA 7t HElo| MEXU=A| =elet
2 HEAl~(MTBF 7|&)
* IME J|EY 4R 94E HES
TO(~2 =)
Env, GB GF GM NS NU AIC | AIF | AUC | AUF | ARW | SF
GB X 0.5 0.2 0.3 0.1 0.3 0.2 0.1 0.1 0.1 1.2
GF 1.9 X 0.4 0.6 0.3 0.6 04 | 02 0.1 0.2 2.2
GM 46 2.5 X 1.4 0.7 1.4 0.9 06 | 03 05 | b4
NS 3.3 1.8 0.7 X 0.5 1.0 0.7 04 | 02 0.3 3.8
FROM | Nu 7.2 3.9 1.6 2.2 X 2.2 14 1 09 | 05 | 0.7 8.3
~2) AIC 3.3 1.8 0.7 1.0 0.5 X 0.7 04 | 02 0.3 3.9
AlF 5.0 2.7 1.1 1.5 0.7 1.5 X 06 | 04 | 05 5.8
AUC 8.2 4.4 1.8 2.5 1.2 2.5 1.6 X 0.6 0.8 | 95
AUF 141 7.6 3.1 4.4 2.0 4.2 2.8 1.7 X 14 | 16.4
ARW 10.2 5.5 2.2 3.2 1.4 3.1 2.1 1.3 0.7 X 11.9
SF 0.9 0.5 0.2 0.3 0.1 0.3 0.2 0.1 0.1 0.1 X
RAM ZM7|Z ARl
1= M UE H 3
7IAEE NPRD-95/2011 O AHH[ZH| 2
EPRD-97 FAKIEH| L
L NEE e OmE o EES=ETEyY
e HREE MIL-HDBK-217F(N2) (PSA)
e HE HE HHEAL HSAE M8
Hud ATEYO] Windchill Q1L6al1ity Solution
HH|= MIL-HDBK-472
s MIL-STD-1388-2B
StAXA GM(Ground Mobile) MIL-HDBK-338B
43C 28 2L
i3 —s =
282317 2=t (Worst case X&) -32C~43T
QIR & A $=(Duty Cycle) 100 % N
= JHEERIH| MR
C19{8H(mile/hour) 1.0 thhesl =8
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Data Sheet

Windchill input data

Figure 1: 1Gb Mobile LPDDR Part Numbering

MT 46 H 64M16 LF €K -6 L IT GA

Micron Technology
Product Family
46 = Mobile LPDDR

Operating Voltage
H=1818V

Configuration

64 Megx 16

32Megx32

Addressing

LF = Mobile standard addressing
LG = Reduced page-size option
Package Codes

CK = 10mm x 11.5mm, VFBGA, areen
€M = 10mm x 13mm, VFBGA, green

Tvpe
Technology Type
Quality Level

# of Bits

Pins

Package Type

Years in Production

Initial Temp Rise
Operating Power
Thermal Resistance

Temperature Rise

Design Revision

:A = First generation

Operating Temperature
Blank = Commercial (0°C to +70°C)
IT = Industrial (-40°C to +85°C)

Power
Blank = Standard Ipg /1o
L = Low-power Ipppflppg

Cycle Time
5=5ns'CKCL=3
54=54ns'CKCL=3
6=6ns'CKCL=3
75=7.5ns'CKCL=3

-
CMOS -
B-1 -
64
*
Monhermetic: DIPs, PGA, SMT -
>=z2.0 -
*+H
1,200
28.000
33.6
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© HXEEL C2|0|2(Derating) ¥AE &I =12
w RAM 24 =l0] T2t 00|18 2AS Fetoh +AotRA=A Had
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- WA F717E SO UEE £+ Us FH WRQ 2k 482Z Qg R 2z & 259 242
BX[ot7| Lol YR BOt B2 AEA HAWN SEHAZ|l= A
{MIL-HDBK-1547A: ELECTRONIC PART 7|& A2}# Derating 2}
DERATING PARAMETER
= CATE SUBCATEGORY Maximum
GORY PARAMETER .
Rating
1 Linear Power Stress Ratio 0.8
2 Integrated Logic, CGA or ASIC Power Stress Ratio 0.8
3 Circuit Microprocessor Power Stress Ratio 0.8
4 EEPROM Power Stress Ratio 0.8
5 PAL, PLA Power Stress Ratio 0.8
6 '”gfraft‘ed GaAs MMIC Power Stress Ratio 0.8
7 * Memory Power Stress Ratio 0.8
8 Detector, Isolator, Emitter Power 0.5
9 Si FET Power 0.5
10 Semi- Diode Voltage Stress Ratio 0.75
conductor
1M Transistor Voltage 0.7
12 Microwave Diode Power 0.5
13 Chip, Ceramic (CDR) Voltage 0.5
14 Solid, Elec, Tant (CSR) Voltage 0.5
15 _ General Ceramic (CK, CKR) Voltage 0.5
Capacitor
16 Feed Through, Paper (CZ, CZR) Voltage 0.5
17 Lead Mount, Elec, Alum (CE) Voltage 0.5
18 Chassis Mount, Elec, Alum(CU,CUR) | Voltage 0.5
19 Film (RL, RLR, RN, RNR, RM) Power 0.5
20 Chassis Mount, WW Power(RE,RER) | Power 0.5
21 Composition (RC, RCR) Power 0.5
22 Resistor Trimmer, Var NonWW (RJ, RJR) Power 0.5
23 Film, Power (RD) Power 0.5
24 Film, Var NonWW (RVC) Power 0.5
25 Network Film (R2) Power 0.5
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DERATING PARAMETER
= gg;i SUBCATEGORY ST Maxir.num
Rating
26 Inductor ALL Temperature, Junction 30
27 Connection | ALL Temperature, Ambient 50
28 Relay ALL Cuttent Stress Ratio 0.4
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©

1) 27IHAHY M2IE MAX|(PSAZIUX| S)0IA 2 HMALE2 Derating Parameter YZats
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Data Sheet
| Thick Film Chip Resistor—CR Series |
Il Construction
L
|«» o0 |
\ w, mt?
/ @
/ ZI: ‘ ‘ ‘ig
|| 000 o
o2
@ |Alumina Substrate @ |Edge Electrode (NiCr) @ [Resistor Layer (RuO,/Ag)
@ [Bottom Electrode (Ag) ® |Barrier Layer (Ni) ® |Primary Overcoat (Glass)
@ [Top Electrode (Ag-Pd) ® |External Electrode (Sn)  |® |Secondary Overcoat (Epoxy)
- Category : Resistor
Subcategory @ Film
Windchill input data
General Data
Part number CR-03FL7-47K]
Part classification: General -
Zategary': Resistar -
Subcategory: Film (RL, RLR, RN, RMNR, RM) -
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ESAY RAM

A 23 O

@ &, 2EUX= BAH 20| 7|50 SE5H=T?
w J X1 2, 2 0Ixt 201, 01y SlS
RAM 2F|ElA : RAM M 28 7|2
T= oM LHE H
I bl GM(Ground Mobile) MIL-HDBK-338B
o x7 43T 28 2k
283t =t (Worst case H8) : -32°C 43T
QR EA4=(Duty Cycle) 100 %
ATFIHELEH] M2
CEQI S 2(mile/hour) 1.0 WL 8
Windchill input data
Calculation Data
Mame: ooEHEF
Calculation model: MIL-HDEK-Z17 FMNZ -
Method: (Mo Method) -
Temperature: 435,00
Temperature delka: R
Erwironment, 217 | Telcordia: 5M - Ground Mobile -
Environmenkt, dormant: Ground -
Dby cvcle: 100,00
@ CI0|EI=e| 7t ME2 EAAI=9] 7|=H Fetot=7t?
= “INA937-E3_54" R E2| EUSE HE 7IE AZY 01 ¢S

® MZEA Z5 12219 £40| 2F
= “1N4937-E3_54"

HE9IIER]

RAM €FAIElM : EUSE AHE J|&

2= EREEE 2L ST
0-=T0°C 40~ 85°C -55~125°C MO DWATA
L. COM(Lower) B-1 £ COM(Lowwer)
Semiconductor COM(Lewer) JAN JANTX COM(Lewwer)
Resistor COM(Lower) MIL M SO (Loweer)
Capacitar SOM{Loweer) ML L COMLowvear)
rndhactor = SOM{Lowr) ML & SOM(Lowar)
Transformas COM(Lovwer) ML ML COM(Lovwer)
Switch COM{ Lol ML ML COM{ L)
. MECHAMICAL COMI(Lowwer) ML M COM(Lowwer)
MERY lookd state. tmecslay| COMILower) ML ML COM{Lower)
Connectar OO MLorwwesr) ML ML COM(Lowwer)
Electronic Filter OO MLowwer) MIL MIL COM(Lowwer)
Miscellaneows COM(Lowwer) MIL MIL COM(Lowwer)
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Data Sheet

MAXIMUM RATINGS (T, = 25 °C unless otherwise noted)

PARAMETER SYMBOL | 1N4933 | 1N4934 | 1N4935 | 1N4936

UNIT

Maximum repetitive peak reverse voltage VRAm 50 100 200 400

1N4937
600

Maximum RMS voltage Vams 35 70 145 280

420

Maximum DC blocking voltage Voc 50 100 200 400

600

Maximum average forward rectified current

0.375" (9.5 mm) lead length at Ta= 75 °C 10

Trian

P ==

Peak forward surge current 8.3 ms single half sine-wave

superimposed on rated load IFsm 30

Maximum reverse recovery current [>T 2.0

o] B

Ty, Tsta -50 to + 150

I Operating junction and storage temperature range

Windchill input data

Prediction Data

Quality Lewvel
Diode Twyvpe

Operating Yoltags
Rated Yoltage
Wolbage Ratio

JorTH|
Switching

AR
SO0, 00
R

Part Number

Failure Rate

System805 DCM3623T50T0680M70

7| 0

DCM3623T50T0680M70 e

1.69532

System 1766

Thermal Resistance 2% : &

124 el

= -

e

Part Number

Name

Thermal Resistance

System?2622

53l

SN74LVC1GO8DBVR

154.200

System2814

x
x

SN74LVC1GO8DBVR

2 DAY
Es

ANE2 DX EY

145.200

Temperature Rise 25 : £ 3071 &l

T= Part Number Name Temperature Rise
KAT1G164QG-HCE7 ,SAMSUNG, 1Gbit,
Z
Systemb68 84ball FBGA o2 0
K4AT1G164QG-HCE7 ,SAMSUNG, 1Gbit,
Z
System1529 8aball FBGA o2 0.6
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sH2|ZAQA AY EE(MA3279-101, 102, 104, 105, 140) £=(Classification)

@ 00EX| : NPRD <« @ 00&X| : User-Defined

- #2HIY AY 2E(MA3279-101, 102, 104, 140) 7tE|122|(Category)

@® 00FX| : Insert « @ 00&X| : Fasteners and Hardware

SYUE= Quality Level

* FHIHAIE{(CL10B104KBSNNNC) - @ 00&X| : M / @ 00&X|: L

- X3HRCO603JR-070RL, WROBX-101JTL, 332JTL, 472JTL ) - ® 00&X| : P / @
00&X|: M

- £E(KS B 1003 AY), LIAKKS B 1023 HZ) Tensile Strength, Endurance Limit

b %

Part Number Name L[ jmi=i= ?AO%‘,’J;KI; (???éﬁf)
KS B 1003 62t 2oy=20| Tensile Strength 145.038 72.519
M3X8-A2-50 2E Endurance Limit 58.0115 36.259

058t HEFF 9 ME|T MEU2 Y| AMEIRA=I1?

@ MXEZ2 Derating BAHIE 6171

ol

= oFQ|EE 9| Power Stress Ration E0tE At &0l

2E MP1593_5S0IC082] Operating power Derating Maximum rating &1} Al

Al
Part Number = power(W) Elo1 4} System Tree

KHOIX i
Sl Operating System608
Uk 5/ 225

MP1593_S0IC08 == System1525
Data Max. System1569
Sheet 0.0036 ystem
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) 338 122 ciolE{S(KRDB)

B KRDB(Korean Reliability Databook)

O 7H2 : EPRD, NPRD & 2|22 1&E X=X XS] 2o 22| 2 G0 (0 B2MZHE
223t ‘St=8 TAE H|0|HE0|H Az +8, 85 25, 258 dM/2Y8E
ME SO HEHE #5511 US
- 74 O R8EM| 80 7|E 27,1747 22 IXNE M B 254 HH)
* & 80% - | 40F, ol &H| 218, 32| 17F
*IIEES 2 2 RIIMAY O BAZE KISHOR &8 F0|0, Flblsh Y 7R Y7t =1

o JYBHOEY 338 RARIERE
e JEH | ER

o TREHY MO B HER!

o EREC| HEA| ZR0) AL VAS HOE
YRR ROFEE} 2alE

HHEE B

o OFHRSHE PAE IEE HOET Zst=
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AR
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i
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o o m | o KHEIESAESOMNIN 27 BUSY
B HE
o 5615 22 KI B84 HEAB
o T4 S2AP! 28U HYINAE
oy HEHH|/NIN/LCN & 13E a ’SE Hs

ROIEE mc_r|
o FRY 28R HERlE 59 Oi-rl
ANFEY 7 (o E DUE 20| gY
o AMMFESO| 7 (ot CHAHZ AIBAL 3‘_{‘4 EES
1= Customize S DEE List & F71A
SEHO| 28| I |5 S

- I A, HRR S RAM IR STEA 2 PX 1Y 7502 014(25.108 71%)

O 53 : 92 2 HOIES ¥83 1EE M5, ERPDY MAIAKIY 22 HE S| 1¥E
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O BEHY 1 AU LI AWHAIY Al AT TYE XY UR L 24 XS Jhsln
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3133 DUE ojl% AZEQ0{(KRPS)
B KRPS(Korean Reliability Prediction Software)

O M2 : MIL-HDBK-217F N2 & 91=¢| 1 22 FEL 2U 27IMA 18
o5 21901 2K HT 5 S émlé ATEQf

o= o2
- 2 7|5 : MIL-HDBK-217F N2, NSWC-11, 1&E 0= S22, MCMC, H|0|X|2t
HIEY3, K-Factor, CTMC, @3% & H0|E=(KRDB) &
- &% Y 3 USEO0A ARSI HE2Y A(RIAC-HDBK-217Plus, FIDES S)& Xl
z| et 2 HEE B O

o e oy

- I : 26 2B IR, YA, HUYH S RAM 2T ST T HE

O S : H2sE JIE DHS O O 200 Y 01571y NE Jks, A 2 1 25
DYE 0, 27| AOIMA B2
O 29| T IR STHLNS Al 94 THE OIS0 OF L M XE Jtsain,
APIRE £B 227X 2AVI0 SHY) U2t DHE M5 T
O 0% ATEQI0| 47| L 20}HA N

- Y sZEE SHOIX| SAA W XY T2eE H Y

13

O AHIAI(26.28 Hi L)
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g

7] % 4

HO

* Total Time
* OMS/MP AlZt24 & & ALH2|Q AJZH

3 7ISAIZKTUT)

* Total Up Time
* OMS/MPY AIZtRA & HH|7} It AL 7t T & A=
NZICR, 2&, BA, U7| AZte| §e= BiE

=—oO, O [y )

Ofs

E7+SAIZHTDT)

* Total Down Time
*OMS/MPL| AJ7tQA & MHIE 7tEE 4 Gl
OllEf) A7t Y 2 X HAZHS) SO 2 HElE

ANZeZ, FH|(1Y,

2EAIZHOT)

* Operation Time
* AN ZHI7H Yot 282 2l 285H= Al

BAAZHAT)

* Alert Time

* QTA| FOPR YR EE 715 A YT 4 U HEY (B4

- OT 4

=
Power On AE{0A] CH7|EQ1 ZLE 9|0|

CH7[AIZHST)

* Standby Time

" FOIE YR i Tl5S WHE 4 U HEHEY Power Off
L

158

* Corrective Maintenance
* HE 2761|952 HH(#e|

Y-8l

¥ Preventive Maintenance

* 1gS YAop| Aot 2= FHAAOH, T2 HME St |

DYYES YXlot= B

Az

* Scheduled Maintenance

* Mo el 7|12 e, 2EAIZE SOl M2t 7| MO 2 3
AARRHR|0H, OfftH|0f et
(A2 = o25H| , A2™H| € o 2HH|)

=

ol

Bl 2|

* Unscheduled Maintenance
* A EE IMASE S+tot/| Yot FH|ES

(LYEH| # HIAZEH], 1EYH| < HIAZEH)

DEZHAZHTCM)

Ofh

* Total Corrective Maintenance time
* OMS/MPO| A|ZtQA = DEXH| 7} sioliX|= & A7t

OILEBIAIZHTPM)

Of

* Total Preventive Maintenance time
* OMS/MPL| A2t 4 & O L-H|7t #oiX|l= & Al7t

NEl=

* Reliability
* 01K BZOM Faf 712H S0 I Gl0| M5

[y o] [ )

S3i(or 218)

=13
=

njo
ol
o
+

rir
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T Z0/(ZZ0) HEHI| ¥ 49
* Maintainability
14 | gHE * A HRO| TEp "ohEl 7| 2E Lo FH|E 510 2+E ds2
328 4 9l S52(or 28)
* Availability
15 | 718% * Qolo] AHN| YS4US LTUAS T, YRAIE AIHUA XS
tse S3(or #E), J, B0t 42 M A8 758t HIg
* Operation Mode Summary and Mission Profile
16 283 QoF gl * 222 31M(Operational Requirements Documents)2)
LR FH(OMS/MP) 220z MUY, AUZ|YE 2884, YT 7, KSAILL
2775 52 YYHOR B3t 24
* Operational Readiness
17 | AEZH[EA * Mol Mgl 0|1 2Ol 215 MEZHMEHZ, 20E YR(UY)
EE 7|52 AU 4 YU Rifo] HEYRABS(Capability)
18 | RAM 2HZ * 27|XA S _ﬂ”._'E, HHIHRE 2 A9 AH0M A5
B S2 yyaist o X
HIAIRO| BIE = EO7IS 5X5 Q 2F 5
19 | RAM REEHZ * SAPHO| E1S £7| RAM SEZS 2857| 0|30 A270| 424
nen o=z Q% RAM S5
* Total Administrative and Logistics Delay Time
o * OMS/MPO AJZIQA = 224 MH|HQ| QX QAR giAist
20 E %IC_)I E‘J E_JFX'%)\'&(TALDT) - / —I O| LS TT o |oT| A|_::, J_— E:o
HHIX|AHAIZES 0], FHIQIY, A8, =&, =M S1t HH =
YYRGD 22AREE 22T HRAF TARANIOR 7
* Logistic Reliability
21 | ZtiEk * 2|8 Qots BE 1ES VS MEE2M, 7|2MZ=(Basic
Reliability)2t =
20 | omuzE Mission Reliability _ )
* Qe ptEE IHOE ek M
* Mean Time Between Failure
23 | 1% 7 BHAIZHMTBF) *ETE 2= Ee  MAY 7Y 712 MEE X HE, R0
RUNM 0% 20| HFE == U= B 7|7t
* Mean Time Between Critical Failure
24 | XY 0% 7H BRAIZKMTBCF) *ETY 25 Ee MAY MEE KB, T ZHNAM X|F(or
Y®) DY 0| HEH 4 Y= B I
* Mean Time To Repair
25 | a2 AZHMTTR) * MHIZE BSH: 7|2 XEE, 01T R0 FoliR ZH|&(or
AN ZE 170 FH|0| AQ5= Hat Al
* Mean Time To Restore Function
26 | R 7I53SAIZKMTTRF) * QR DI HAS HH|E NER, TN X2

1}
L
—

7
AEN0IA XIS (or YT 1F)2| FH|0| A2
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T Z0{(ZZ0) FEH7| % 4
* Mean Time To Failure
27 | B TEMZHMTTF) * U3y 50| MEL = MEE K& ORI 201 1% GlO| &
2 Us B A2t
)8 ot X|E 1Y 7t * Mean Time To Critical failure Repair
2 AIZHMTTCR) " YS[A DHO| BF BT
* Mean Round Between Failure
29 | U% 7F B AHEU4~(MRBF) * S, IR0 AEEE AT XHE, FOX Z2H0M 2 T
(I 2 D8 S) Q0| AT 4 U= BF A2
* Mean Round Between Stoppage
30 | 7ISHEO 7t B MAL(MRBS) | * S, 7|20 AR = MEE XEE, 01T 2N He 0F
(B3 FHIZ S 4 Qls) GO| AIHE 4 YU TR AZigs
* Part Stress Analysis
) * NP U =5 AR Z0| L E5I T E2 194M0
31 | 2w 2aEs) = 05 2 B BHUIE (UES| 282 B2 1544
2 IHES HZols YHO|H, BSHTIHH WA 0L AT}
O AKZO0l 2HE HH0| US
* Part Count Method
* A =H} = m pa=3n| cCt ]:I:E
32 | HE A AH(PCM) ME|E O S S ofL0|H, 252 72 J_’_?gJ—} ofid 259 7HT
oz NFES O|lSols YHAY. T2 NEXRY| E50| EHE
[e] 1=)

B0| 2R U W AHBEU, 72 #0[X|

(B
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Q z24e
1. NPRD(Non-electronic Part Reliability Databook)
el 1% AHXZE Databook HEHZ

5101 71 TYBS BS I5ES 74

NPRD-2016 Part Details 3-1

NPRD 2016 Ty

NONELECTRONIC
PARTS -
RELIABILITY

DATA

RELIABILITY CATABCOK SERES QUANTERION

fathure data for @ wide variety of component types T I Quanterion Solutions Incorporated - 100 Seymour Road, Suite C101, Utics, NY 13502-1311 - 315.732.0097

NPRD-2016 uanterion.com Part Details 3-1
3.0GE Ha Ve
H 3y
3y
3y
3y
ay. BO2504
gy 000456
H
H
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O 3HR : 217F, NSWC S HET 0= RS &8t BF & 240| 7ts

otk 7Lt =

Lot ojdEa] B9((0l) [iAT E2to|=)o| TNE0| B

Z20| ME 758

30 Results
|| Detals View ~ == Insert 5% Update

o ooo o

o0 0o ocooo

= Part Number = [Category
1 neRDess Esttery
2 mPRDEsS Battery
3 wRD-ess Battery
4 WRDes7 Battery
5 wRDess Battery
6 NRDESS Batbery
7 NPRD-67O Battery
B WeRD-7L Battery
®  weRD-e7Z Bsttery
10 NRD-673 Battery
11 MPRD-E74 Battery
12 MPRD-67S Battery
13 WRD-676 Battery
14 NPRD-E7T Batery
IS5 MRD-ETE Batory
16 MRDETS Battery
27 Preview
raodel:
Field

= Prediction Data
Dat.

= [Subcategory
Rechargbbbis ™"
Rechargeable
Rechargeabie
Recharof il 1110
Rechargeabie
Rachargeabie
Fechargeobie
Rechargestie
Rechargestie
Rechargaabie
Fechargeable
Rechargeable
Recharodflel 1111
Racharguable
Rechargeable
Rechargeabie

NPRD-664
Rechargestie

= [Fabure Rate (FP.

£60.777400
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2. EPRD(Electronic Part Reliability Databook)

O ML HA RE(C, TOIRE, Mg § AXEE) 1F F3Xt
Ct

HOZ, 7KDY, MBY, & CHH2 NPRDS S

Databook SEHZ 7}&st

Electronic Parts
Reliability Data 2014 A

of the Core operation of the Refibiitynfor
for th rliail
from 2005.2016, To

® ot 3
QUANTEION.COM  deign B dovlopment f e robut prodets d st

O zgue

L ME|E 0= 201 217F2 AIRSHK| 941

({mh‘ry App Data Fail. Rate Total OF. Hours/
Part Description evel Emv Source Fails/(E6) Failed  Miles (E6)
Capacitor, Fixed, Electrolytic (Summary) 01743
Commercial GBC 00070
Military 0.3410
=0.1669
AIC 01847
AU 02149
AUA 2310
AUE 53966
G 07143
GF 0.0957
11228
Military 11128
A4 23035000 =0.1728 0 57863
AIC 17189-000 =0.3166 0 31584
AU 13655000 02200 85 386,348
AUA  23033-000 14194 8 115731
AUE 23033000 34930 36 63538
GF 14851000 0.5899 17 288183
Capacitor, Fixed, Electrolytic, Al 00435
Commercial GBC  13367-021 00099 236 38522128
Military 00859
AU 13653000 =0.1091 0 91624
AUA 23035000 48388 0 02067
AUE 13033000 8347 0 0.1170
GF 0.0976
14851-000 02082 10 480305
23039-000 0.0438 1 218542
Capacitor, Fixed, Electrolytic, Ta 0.0094
Commercial GBC  13367-021 0.0049 pbay 4534] 4884
Military GF 14851-000 00189 3 166.3036
Capacitor, Fixed, Electrolytic, Ta Foil 07143
Military G 23040-000 07143 5 7.0000
Capacitor, Fixed, Electrolytic, Ta Solid 0.0633
Military 00655
AL 23035000 48388 0 22067
AIC 17130000 04433 1 22560
GF 14851000 =0.0781 0 128081
AXHCEE A =72 Rt =13
EN | HEE OEas HOA e
[=1=] = 3R
A| I:H T 7 F = EI- o

M AtSoiLt X JHHM= LK MEE O

ol2Z, A0 BXl= %5
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MIL-HDBK-237?F CHG NOTICE 2 W 9999970 0157036 147 MM

MIL-HDBK-217F

2 DECEMBER 1991
‘SUPERSEDING
MIL-HDBK-217E, Notice 1

2 January 1990

MILITARY HANDBOOK

RELIABILITY PREDICTION OF
ELECTRONIC EQUIPMENT

THIS HANDBOOK IS FOR GUIDANCE ONLY - DO NOT
CITE THIS DOCUMENT AS A REQUIREMENT

AMSC N/A

[FscReLl

DISTRIBUTION STATEMENT A: Approved for public release; distribution unlimited.

e —

\

MIL-HDBK=-217F CHG6 NOTICE 2

ME[E EZ2HOZ NPRDQ HEN 7t8

MIL-HDBK-217F CHG6 NOTICE 2 WM 9999970 0197034 1b5 M

MIL-HDBK-217F
NOTICE 2

MICROCIRCUITS, GATE/LOGIC ARRAYS AND MICROPROCESSORS

DESCRIPTION

1. Bipolar Devices, Digital and Linear Gate/Logic Arrays

2. MOS Devices, Digtal and Linsar GateLogc Arays

3. Field Programmable Logic Array (PLA) ar
Programmable Array Logic (PAL)

4. Microprocessors

Ap = (Cyny+ Cong) mgm Failures/10% Hours
Bipolar Digital and Linear Gate/Logic Array Die Complexity Failure Rate - Cy
Digial Tinear PLAIPAL
No. Gates <, No. Transistors C, No. Gates <,
1 to 100 0025 1 to 100 010 Up to 200 010
101 to 1,000 0050 101 to 300 020 201 to 1,000 021
1,001 to 3,000 | 010 | 301 to 1,000 | 040 | 1,001 to 5,000 042
3,001 to 10,000 020 1,001 to 10,000 080
10,001 to 30,000 | .040
30,001 to 60,000 | .080
MOS Linear and Digital Gate/Logic Array Die Complexity Failure Rate - C*
Digital Linear PLAPAL
No. Gates T, No. Transistors <, No. Gates T,
1o 100 | 010 110 100 | 010 Up to 500 00085
lo1 1o 1000 | 020 | 10110 300 | 020 50110 1,000 [ .0017
1,001 to 3,000 | 040 | 301 to 1,000 | 040 | 2,001 to 5,000 0034
3001 16 10000 | 98 | 1001 16 10000 | 060 | 5001 1o 20000 | ‘o068
10,001 to 30,000 | .16
30,001 to 60,000 | .29

“NOTE: For CMOS gate counts above 60,000 use the VHSIC/VHSIC-Like model in Section 5.3

Microprocessor All Other Model Parameters
Die Complexity Failure Rate - Cy Parameter Refer to
Bipolar WOS
No. Bits C, c, s Section 5.8
Upto8 060 4 C2 Saction 5.9
Up 10 16 12 28 R RQu R Section 5.10
Up to 32 24 56

Upersedes page 5-3 of Revision F 53

o

o

B 9999970 0197034 lb5 W

MIL-HDBK-217F
NOTICE 2

5.1

MICROCIRCUITS, GATE/LOGIC ARRAYS AND MICROPROCESSORS

2,
3.

4.

DESCRIPTION

Bipolar Devices, Digital and Linear Gate/Logic Arrays
MOS Devices, Digital and Linear Gate/Logic Arrays
Field Programmable Logic Array (PLA) and
Programmable Array Logic (PAL)

Microprocessors

kp = (Cyny + Cong) nqm Failures/1 08 Hours

nt

132



O % - TN (RH) Databook KT BT SAKQI IYES Y3 4 9oL,
r

(EH%) A7} 5D, T TS0IMS THE OV} 3

C
fufor
olo
0E
40

AMEED st

-

futor
(o]0
ol
Iz

2
Pl
tR
rr
r=

 HEE MY MET KIF0| AEED, 28 Jtset A=t AE 3R

Databook

[¥20lE EtY Capacitor L12|= G| 242} &2 Af)]

* T4 : Aluminum Electrolytic Capacitors (SMD Type) (RiH| : YBEXIZF)
* Part Number : EEEFT1H221AP (Quality Level : Unknown)

* Type : Solid Tantalum Type

* Rated Voltage range : 6.3 VDC ~ 50 VDC (Applied Voltage : 24V)
* Capacitance : 220 uF

* Ambient Temperature : 40C

Panasonic Aluminum Electrolytic Capacitors (SMD Type)

Surface Mount Type

Series: FT Type:V g, 4= [ &
High temperature Lead-Free reflow - S

ndura 05 *C 2000 h to 5000 h
Low ESR (1 size smaller than series FK)

f product is available upon requast. (#8 mm and larger)
ant

Specifications
Catogory range
Rated voltage range
Flgled capacilance range

hee teloranes

[Part Data Sheet (2&)]

* 217F9| Capacitor 2% =t
* 7|%J_’_XFEQ| 2t le (Ab’ )E_ 2']7':9_' table _EI_ ﬂ_&!g 2|_9-0|_0:| H’%
® 4 : 7|20%E (CSR Type — 4, =0.00040)

Ol : A, =g memympmony  (Failures/10° Hr)

Column 1, =, : Column 2 &)

xp Table - | = Table - | my, Table -

Capacitor Spec. Description
. Use Use Use RgR
Style MILC o Column: Column: Column:
CK 11015 | Capacitor, Fixed, Caramic 00099 2 1 3 1
Dislectric (General Purpose)
CKR 39014 Capacitor, Fixed, Ceramic 00093 2 1 3 1

Dielectric (General Purposa),
Establishad Reliabiity

CC.CCR |20 Capacitor, Fixed, Ceramic .00099 2 1 3 1
Dielectric (Temperature
Compensating), Established and
Nonestablished Reliabilty

COR 55681 Capacitor, Chip, Mu'tiple Layer, 0020 2 1 3 1
Fixed, Coramic Dislectric,
; Establishad Reliabilty
:|CSR 39003 | Capacitor, Fixed, Electrolytic 00040 1 2 4 See
H (Solid Electrolyte), Tantalum, nsp
Established Reliability Table

% Solid Electrolyte TypeO|22 CSR Type XEi 0|0 @2t 7,59 EZX HOE ZH(z, :
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ESAY RAM

T 3l O

@ mp: 2k QX (40T Column 1 —x,=1.3)
Temperature Factor - oy
TC) Column 1 Column 2
20 91 79
L0 LI 13
i 40 1.3 1.9

® r. : Capacitance Q& (220 u
X Ofl BOIM 7HY RAS
Capacitance Fachor - n,

72
=

HEISEALE, EX MMz Al

Capacitance,

CluF) Column 1 Column 2
000001 .29 04
200001 35 07
.0001 44 Az

Column 1: rg = C08

i Column 2: xg -G
@ 7y 0 MY QXL ((S=0.5, Column 4 — 7,,=1.0 or =, =1.0225 = 1.0)
X EUSISMAGOV)L Q7HHAQR4AV)E 018, S AE 5 7HE RARSH H|O|
MAlOZ M=
% S=(Op Voltage/Rated Voltage) =24/50=0.48
Voltage Siress Faclor - my,
Voltage Stress Column 1 Column 2 Column 3 Column 4 Column §
0.1 1.0 1.0 1.0 1.0 1.0
0.2 1.0 1.0 1.0 1.0 1.1
0.3 1.0 1.0 1.1 1.0 1.2
..... 7 SR N 1 R S L O £ SN S - SN SN - S
] 0.5 1.4 1.2 1.6 1.0 2.0
Column 1: nv-(%)sn : Column 4: :v-(_—ss—){rn :
Column 2; my = %)10 1 Column 5 ’V'(%)3+1
: 833 _Operating Voltage
Conmnn & "V'(.a) +1 § = ~Rated Vohage
Note: Operating voltage is the sum of applied DC voltage and peak AC voltage.

Column 2 — 7,=3.4 or 7= 3.45746 = 3.4)

otAL, Al
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@”Q:

X .g.)

® rgp : Series Resistance QX (A42F, 1.0 M
EHQIXt (UnknownO|22, A8(Commercial M, x,=10.0)
Quality Factor -z,
Cuakty *G
Established Reliabilty Styles

D .001

c 01

SB .03

R A

P 3

[&] 1.0
L 1.5
Non-Established Reliability
Capacitors (Most Two-Letter Styles) 3.0
: Commercial or Unknown Screening
L R S 10, ...
@ mp o A QARNYLRIHOIZZ, G,AE, G),=20)
Environment Factor - n
Environment T
[ 1.0
10
‘ 2!:1
Ng 7.0
Ny 15
MEEO| IME AN

*O, @, ., @9 ZUE JI2A0 HE50]

Ay = AT TV kT G
= 0.00040 x 1.3 x3.4x1.0x1.0x10.0 %20
(Failures/10° Hr)
1,000,000
0.03536

= 28,280,543.0 Hr

= 0.03536
w MTBFE &A1 MTTF=
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VITA .4

Approved ANSI Standard

ANSI/VITA 51.1 - 2013 (R2018)

Reliability Prediction MIL-HDBK-217 Subsidiary
Specification

Abstract

“This specification provides standard defaulls and methods to adust e models n MIL-HDB
217F Notioa 2. This is not a revision of MIL-HDBK-217F Notioe 2 but a standardization of th
inputs to Notice 2 resus.

Approved: October 18, 2013
Reaffrmed: Octobsr 10, 2018

American National Standards Institute, nc.
Secretariat VITA

ANSIVITAS! 12013 (R201E)

Copyrght® VITA 2013, Al Rghis Resenver. wwwit

ONLY, VITA #14575342

UL AHYL AR AT ER0| U TIE 217F
HI2ket ANSI/VITA 5115 G727t 28 AlE=(KF-X 8)

2.1.4 Resistor

Observation 2.1.4-1: Resistors can be found in section 8 of MIL-HDBK-217F Notice 2.

Observation 2.1.4-2: The "Quality Level” for a Commercial resistor has a PiQ of 10. This PiQ of 10is not
representative of the quality of most commercial resistor product lines.

Rule 2.1.4-1: "Quality Level” of PiQ = 1 SHALL be used as a standard default for commercial resistors of
known pedigree (Category 1). except when using the values provided in Rule 2.1.4-2.

Rule 2.1.4-2: "Quality Level” of PiQ = 0.1 SHALL be used as a standard defauk for commercial resistors
of known pedigree similar to type RM resistors of MIL-PRF-55342(Resistor, Fixed, Film, Chip) and similar
to type RZ resistors of MIL-PRF-83401 (Resistor Metworks, Fixed, Film). (RM: Category 2, reference [4])
(RZ: Category 3, reference [5])

Rule 2.1.4-3: "Power Ratic” = 0.5 (50 percent) SHALL be used as a standard default for resistors unless

a power ratio is known. (Category 1) This is considered an average setting for the voltage ratio. Ensure
that the power rating and type of the resistor is comect.

2.1.5 Capacitor

Observation 2.1.5-1: Capacitors can be found in section 10 of MIL-HDBK-217F Notice 2.

Observation 2.1.5-2: The "Quality Level” for a Commercial capacitor has a PiQ of 10. This PiQ of 10is
not representative of the quality of most commercial capacitor product lines.

Rule 2.1.5-1: "Quality Level” PiQ = 1 SHALL be used as a standard default for commercial capacitors of
known pedigree, except when using the values provided in Rules 2.1.5-2 to 2.1.5-8. (Category 1)

Rule 2.1.5-2: "Quality Level” PiQ = 0.1 SHALL be used as a standard default for commercial capacitors of
known pedigree similar to type COR capacitors of MIL-PRF-55681 (Capaciter, Chip, Fixed, Ceramic).
(Category 2, reference [8])

Rule 2 1 -3 "Dualite | eval” Pi0) =N 1 SHALL he usad as a standard default far eommercial canactars of
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4. NSWC(Naval Surface Warfare Center)
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1.4.2 Spring Assembly

Depending on the application, a spring may be in a static, cyclic, or dynamic
operating mode. In the cument example of a valve assembly, the spring will be in a
cyclic mode. The operating life of a spring s dependent upon
the susceptibility of the materials to corrosion and sfress levels (static, cyclic or
dynamic). The most common failure modes for springs include fracture due to fatigue
and excessive loss of load due to stress relaxation. Other failure mechanisms and
causes may be identified for a specific application. Typical failure rate considerations
include: level of loading, operating temperature, cycling rate and comosiveness of the
fuid environment.  Other failure modes to be considered are listed in Chapter 4.

The failure rate of a compression spring depends upon the stress on the spring and
the relaxation properties of the material. The load on the spring is equal to the spring
rate multiplied by the deflection and calculated as expiained in Chapter 4.

B =i -1y) - SulB) BoL)
5(D) ¥,
Where: P, = Load, Ibs
R = Spring rate, Ib/in
L, = Initial deflection of spring, in
L, = Final deflection of spring, in
G = Modulus of rigidity, Ibvin®
Dy = Mean diameter of wire, in
D = Mean diameter of spring, in

AVa = Number of active coils
Stress in the spring will be WDUOI'\\DHEH 10 |03(1\n§ QCDOIQ\HQ 1o the fO“OWIﬂQ
relaliunsmp:
o _SRD.Ky
o=

Where:  Sg = Actual stress, psi
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5. Design FMEA(D-FMEA)

O 2 : HES A5 M71|74°+0?E QI3 AT} TRDEO| A 95t FMEAQ| 8 ERE, AIAY
FMEARI +d&E FMEAZ LiF7| &

* AAEFMEA 1 AIAZITH 12, AR} 210] QIEFT0|AQ AB G 4

* TNE FMEA 1 AJAR 0[5 TH24 710 MBI £

[B]a]

* Concept FMEA @ SIEQI07t H&7| MO =J[HAQ WE2M0 AEEHY, 7|2t 2EHE TXY
IXMPEJF ™A, Functional FMEAZRE H7|gt

* Process FMEA : A|AHL BIQAAE = ZHRA £F0M HX L XFPYIZMAS EXMot7| sl
ABE. HE T& ZUBYNO| FHOR WM 4 Yt AWIRICH FHS S

InfE=E]

[EL

v

[og=RiE]
BT

O "2I7/HA RAM

HZ  MIL-STD-1629A, New Automotive FMEA handbook(AIAG & VDA), SAE1739 2
(39p)"0il TH2H, FMEAE Of2f ZXtof et
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M2l gHlE gAE Soll RPNO| 2 IHZES HiHE & QU= ARNHES =58 & X8
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13) Risk Priority Number : QI8 X429
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