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J& 1. Envelope of normal voltage transient for 28V DC system
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<II 1> Worst Case Stress Analysis for DC-DC Converter

WORST CASE STRESS ANALYSIS

MODEL NO : Stress Analysis NUMBER OF TOTAL COMPONENTS 18
July, 24, 2002 NUMBER OF PASSED COMPONENTS 18
}ﬂJMBER OF FAILED COMPONENTS 0
NUMBER OF ACCEPTABLE COMPONENTS 0
1 RESISTER BLOCK
— VOLTAGE CUURRENT FOWER DERATING
No, ng D;Z‘;t”,‘\’]t(‘)o” Rated |Applied] Stress |Derating| Reted | Applied] Stress [Derating| Rated |Applied| Stress Deraling) Pass | Fal | Acoep
’ ) v % % % A A % % W W % % P F A
T R1 | R576K1/4W 200 | 500 | 25 | 80 025 (0043 | 174] 80 | P
2 | R2 | R20k1/10W 150 | 180 | 12 | 80 010 |0016| 162 | 50 | P
3 | R3 | Rik1/10W 50 | 56| 4 | 80 040 |0031| 314 80 | P
4 R | R10K1/10W 70 | 180 | 12 | 80 010 |0032| 324| 50 | P
5 | B5 | R300K1/10W 150 | 56 80 010 oo | o1] s0 | P
6 | R6 | R5.76K 1/4W 200 | 180 | 9 | 80 025 10056 225| 50 | P
7 | ”7 | Riok1/i0W 150 | 180 | 12 | 80 010 |00z | 324 50 | P
SUB TOTAL POWER DISSIPATION(W)
2 CAPACITOR BLOCK
- VOLTAGE CUURRENT ~ POWER DERATING
No, ng Dgz‘i{'ﬁtéon Rated | Applied | Stress |Deraing| Reted | Applied] Stress [Derating| Rated |Applied| Stress |Derating| Pass | Fail | Adoep
) ) v v % % A A % % w W % % P F A

Ct | CO01uF Ceramic 50 1 21 4201 70

C 0,01uF Ceramic 50 56 | 112 70

10 C 200uF Electrolytic| 50 | 18 360 | 70 /

w|wWl VTV

C2
3

11| C4 | C 22uF Ceramic 50 | 18 30| 70
C5 | C1uF Ceramic 100 | 29 290 | 70
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3. DIODE BLOCK

i o VOLTAGE CUURRENT POWER Rth DERATING
No. SgT Dgzitrlﬁtcl)c.m Rated jApplied] Stress Derating| Rated |Applied)| Stress Derating| Rated |Appliad| Stress Deratingl J-C | C-A | Pass | Fail Accep
\ v % % A A % % W | W % % [OWiCW]| P F A
18 | D1 | Diode Zenor, 28V 280| 0.00 0009 2604|1667 60 | 03 100042] 14 | 50 5 (500 | P
14 | D2 | Diode Zenor, 18V 1801 000 0009 26-05{0222| 60 | 03 100004/ 012 | 50 5 |80 P
15 | D3 | Diode Zenor, 58V 36.0] 0,00 0009 [2E-05/0222| 60 | 03 00007) 024 | 50 5 | 500 P
SUB TOTAL PEAK POWER DISSIPATIONW) 0,01

4, TRANSISTOR/IC BLOCK
VOLTAGE CUURRENT POWER Rih DERATING

Ref| Description

No, No Part No Rated jAppfied) Stress [Derating| Rated |Applied| Stress Deratingf Rated |Applied| Stress [Derating) J-C | C-A | Pass | Fail Accep
’ ) Vivisa i % | AjA]% | %iw{w/|[%|%|cwlcw| Pl F.|a

16 | Q1 | 2Ngoooa 60) 18 | 30 | 65 | 010{0020{2000| 60 | 075|010 [1333] 50 | 083 | 100 | P

17 |2 | APT2OM20B2LL | 200 | 80 | 40 | 65 [1000 [5556] 556 60 | 50 | 123 | 247) 50 250100 | P

18 | UT | 4Nos 30| 18 | 60 | 75 | 015|0012|7731] 70 | 025 010 [4000 0003| 5| P

SUB TOTAL PEAK POWER DISSIPATION(W)

WORST CASE EFFICIENCY 98,56

5. MTBF Calculation
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application softwared] W& TE<&

RESISTORS
QUALITY COMMERCIAL [ M CLASS
STYLE RM - FIXED FILM CHIP ER
CONNECTION TYPE RESO - REFLOW SOLDER
POWER STRESS PER STRESS ANALYSIS
POWER DISSIPATION PER STRESS ANALYSIS

P ADJUSTMENT FACTOR 1
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CAPACITORS

QUALITY COMMERCIAL | M CLASS
CDR- CERAMIC CHIP ER

STYLE CUR- ALUMINUM OXIDE ER

GONNECTION TYPE RESO - REFLOW SOLDER

VOLTAGE STRESS PER STRESS ANALYSIS

CAPACITANCE PER SCHEMATIC

GIRCUIT RESISTANCE 0

ADJUSTMENT FACTOR 1

DIODES

QUALITY PLASTIC | JAN

JUNCTION TEMP CALC MODE MODE 1 Full Model

POWER DISSIPATION PER STRESS ANALYSIS

VOLTAGE STRESS PER SCHEMATIC

CONNECTION TYPE RESO - REFLOW SOLDER

NO, OF JUNCTION 1

NO. OF PINS 2

ADJUSTMENT FACTOR 1

Theta CASE-AMBIENT PER TESTING

Theta JUNCTION-CASE DATA BOOK

CONSTRUCTION METALLURGICALLY BONDED

MICRO IC

QUALITY COMMERCIAL | B-CLASS B

JUNCTION TEMP CALC MODE MODE 1 Full Model

POWER DISSIPATION PER STRESS ANALYSIS

CONNECTION TYPE RESO - REFLOW SOLDER

NO. OF ACTIVE PINS 10

ADJUSTMENT FACTOR 1

NO, OF TRANSISTOR 24

PACKAGE TYPE NON-HERMATIC SMT

Theta CASE-AMBIENT PER TESTING

Theta JUNCTION-CASE DATA BOOK

TRANSISTOR MOSFETS

QUALITY PLASTIC | JAN

JUNCTION TEMP CALC MODE MODE 1 Full Model

POWER DISSIPATION PER STRESS ANALYSIS

VOLTAGE STRESS PER SCHEMATIC

CONNECTION TYPE HAWO - HAND SOLDER WITHOU WRAP

POWER RATINGS PER DATA BOOK

NO. OF PINS 3

ADJUSTMENT FACTOR 1

Theta CASE-AMBIENT PER TESTING

Theta JUNCTION-CASE DATA BOOK
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flel 22E2 7122 89 application softwared] Ho|EE & slo] o3} e AT
ATt Ground Benign® 87, 9 2% 304 commercial 539 BZ 58 ALea19L 4
T2 39 0.739 failure ratet 1,370,00047ke] BFE 14 A|7HS zko. U% military 559 ¥
FOE wASAE ZBFol= 0.239 failure rates} 4,300,00047k] MTBRE ztet), = 1
F5HO £ETE BT ZPAITEL HojRA|w HE9] s1A o] A5 EM FA|9) 7] o2
A HB2 A AFH S Folof At}

=E(c) 0 10 20 30 40 50 60 70

MTBF of C-Grade Unithours) | 7 .OM 6.0M 51M 4 3M 3.7M 3.1M 27M 2.2M
FAILURE RATE 0.143 0.167 0.196 0.230 0.271 0.319 0.377 0.446
<H 2> military S22| S22 NS8H 2R 250 (12 = DA A2t0| Bi5}
M-Grade MTBF on GB

O—=-NWPArODON®

MTBF(million hours)

o o 20 30 a0
2=

2 4A & militaryd] 448 499 commerciald] 248 7o tale] Sxmsle] Wz A2)A

o(v

BHE R 2, & 3o Btk 9 &7} 0ColM 70T Waldto] wlaby 9o §as) e
T e BE DG AT 2E7) &7 A5E Ako] FolA T 91eS & 4 9l
2Z(c) 0 10 20 30 40 50 60 70

MTBF of G-Grade Unifhours) | 1,.96M | 1.64M | 137M | 1.14M | 0.93M | 0.76M | 0.62M 051M
FAILURE RATE 0.51 0.61 0.73 088 1.07 1.31 1.61 198

<H 3> commercial RFE2 ME8H 22 20| (12 B2 D& AI2HO| B35}

C-Grade MTBF on GB

25
2
15
1
05
0

MTBF(million hours)
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g (E 4= M-Graded] 232 A3t MIL-HDBK-27174 A g &7 279
gsled 300 %9 exoA 7§ FF 1P (MTBF) ¢ Failure Rateclth. (& 4)el|A
Hol: wAd JHY 71ER Be CLoln 714 £ B2 SERA < 1009 kol 7} k.
a0 GRE 7|ZoE A, AAE A edhe $xd b dREE e 4Peth

BAZ=A GBI GF |GM | MF [ ML | CL | SF | AIC | AIF |ARW|AUC|AUF| NS NU
MTBF Milion hours | 4.3 |0.8210.45/0.31/0.13/0,01/ 91 | 2.2 |0.19 0.18/0.25|0.13|0.54|0.25
FALURERATE |0.23]1.22(221|3.18|7.563|92.3/0.11]2.563|5.23 561403|793|184,408

< 4> Military S20| 2=2 AH2S 22 S0 12 B2 0% A2 #135}
M-GRADE MTBF ON ENVIRONMENTS

1

MTBF(M hours)
O - NWHh OO N®©O

GB GF GM MF ML CL SF AC AF ARW AUC AUF NS NU
ENVIRONMENTS
MIL 217 F Notice 2 06-08-102
System :
FR=0212 fomh MTBF=471e+6 hrs
Part/Block ID FR (fomh) N NxFR (fpmh)

0f 0.00661 1 0.00661

02 0.0121 1 00121

03 00111 1 0.0111

04 0179 1 0,179

PC Board 0.00323 1 0.00323
MIL 217 F Notice 2 06-08-102
Block:01 Analyst:MK
1xFR=0.00661 fornh (1xCR=0.000966 fomh) ~ MTBF=1 51e+8hrs ENVI:GB, TEMP:25

Part/Block ID FR (fpmh) N NxFR (fpmh)

R1 0.000932 1 0.000932

R2 0.000626 1 0.000626

R3 0.000957 1 0.000957

R4 0.00098 1 0,00098

R5 7.24e-5 1 7.24e-5

R5 0.00109 1 0.00109

R5 0.00098 1 0.00098
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MIL 217 F Notice 2
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Block:02
1xFR=0.0121 fpmh (1xCR=0.00069 fomh) MTBF=8.25e+7 hrs ENVI:GB, TEMP:25
Part/Block ID FR({fpmh) N NxFR (fpmh)
Ct 0.00355 1 0.00355
Cc2 0.00201 1 0.00201
C3 0.000437 1 0.000437
C4 0.00321 1 0.00321
C5 0.00223 1 0.00223
MIL 217 F Notice 2
Block:03
1xFR=0,0111 fpmh (1xCR=0.000414 forh)  MTBF=9 O1e+7 hrs ENVI:GB, TEMP:25
Part/Block ID FR (fpmh) N NxFR (fpmh)
D1 0.00523 1 0.00523
D2 0.00501 1 0.00501
D3 0.000439 1 0,000439
MIL 217 F Notice 2
Block:04
1xFR=0,178 fomh (1xCR=0.00452 fomh)  MTBF=5 58e+6 hrs ENVI:GB, TEMP:25
Part/Block ID FR(fpmh) N NxFR (fpmh)
APT20M20B2LL 0.138 1 0,138
4N25 0,037 1 0.037
2N2222A 0,000179 1 0,000179
7EEL_
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