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Abstract

Product reliability plays a significantly important role these days. This study has
been performed to examine the widely being used specifications, MIL-HDBK-217
and SR-332 for electronic parts. We specifically selected an electronic ballast of the
low wattage fluorescent lamp for the study. We briefly reviewed the reliability
specifications with the basic concepts of the ballast. We then valuated failure rates
of the parts using MIL-HDBK-217 and SR-332 specifications. Since the quality and
environment factor values are subjectively determined for failure rate evaluations,

we excluded them for comparison.
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dEE gz JAF3 & Aot FHRINY
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oA dFgE vl o] B dAFdME
starter 3|2, driver 32, AHFA7E A 40KHz
o RHAZE BHdss REA IvH 2 I
2 59 2EE F 598 2xJF wMEHE C5,
C6, Co% AAAE S D5D6 5 tho|]e =8 A&
Yo gL FAHog 13

(1) AAAEH(CH)
AANE S nFEL AAH22 oF FHL
2 Addn.

A, = ML T Tl
@, I, - & %9 (capacitance factor)

2O we}, o= C"®
g I,=C"%z Qo

12 -

Iy - A 2Ed 2 A (voltage
stress factor)
AL O ARALY 8(S)
o g2 Hojg

g, - 338X 4H
ol 47 B§YS ©¥ CSR
eogt 450 s BF
1 gtz Heojgr

Iy IIp- 34 4 873 94

ARAEE B d79 G2 BH3S A
AFuE A AGAES HE AHANER EF
gt o] BEL 9§ AAAHY A ARE
7} CHR(Fixed, Metalized Paper, Paper Plastic
Film or Plastic Film Dielectric)22 £ 3(C)o] 10
pFott. o8 71202 2z 48 e v
2t

A= 00005  (CHR)

;=13 (40C)

=05765  (C=0.0022uF,
,=0.0022"% )

II,=10668  (S=220/630 = 0.3492)

g =1 (CHR 3% 1)

(2) 9] 2 =(D10)
tole =9 uFE I &I} 2o

o= MITII ATl
@, IIg - A7 R 73 HH
(electric stress factor)
IIo - &% A H=(contact
construction factor)

IIg= A} 2Eg2E @93te A7MdG A A

V TaLed
4% ¥ (2 g o) ol E4E
rated

g 2ed2g et s JFRY7) okF3
(metallurgically) = v okE & (non-
metallurgically) Ao} wet 242z 15} 2 g& 2z
=% A9,

ol Az D109 ¥WFE low frequency®l
1, e “general purpose”©ltt. o1 IFEL
ohg3 Zol Addh

A, = 00038
HT::IG

(general purpose)
(407C)
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110

= =—=x4(0.
Hy=0054 (¥, 700._03)
=10 (Metallurgically bonded)
(3) AAAEH(CT, C8)

o)L FRUE RAAWME discrete F 2
BY(fixed)”l ™, BYol CE(fixed electrolytic)®
B22gr} ole £FL luFelx FFHYo] 50Vol
o 3FEL &3 2ol A4tdrt

Xy = 000012 (CE)

p=29 B0T)

Hc: 1 (C=1 uF)}

Iy,=10 (5=10/50)

Ig=1 (CE 819449l 3% 1
(49) A3 (resistor: R1-R6)

Driver 3249 A% &tg-& RL{fixed, film,
insulated)ol®, A¥ AR 14w, ITIZHY
0.05-01W2 Ro®rt A 2FE FHL
MIL-HDBK-217F 7} A= 9548 F4Ho goey
FNZAM g3t zo] @748 dg3 2ol §Y
A

A= NI AT AT olT
¢, IIp - A& WE (power factor)Z
A ¥ M ¥ (power dissipation)®l)
ggd 4 3¢ 4. 5,
Mp=(AHHE)0»

A, = 00037 (Fixed, film, insulated)

;=13 B0°C)

IIp= 04074 (£¥)AE=01W,
Ip=0.1%%)

IIg= 11024  (S=0.10.25 = 04,
IIg=0.71"1%)

6) ERAX Y (trapsformer: L1 12, L3)

1&, 2z, 3x ZYE FAHE EWAEv 9
A% WEE inductive deviceold, A¥YFE
transformerolth. B2 low power pulse (peak
power <300W, average. power <6W)ola, IZ}&
FHE 29y A TG F,

ApzAbHTHQIIE

(low power pulse)
60C)

A= 002
HT:: 1.6

6) EAXNAEH(Q1.Q92)

Med F EHdALEHE PF low frequency,
Bipolar®Z E&H, g} NPN %+ PNP
(frequency< 200MHz)olth, ERAXxEe 23 &
4L gd&F 3o,

Ap= NI I T J1 I
@, I~ power rating factor
Hp=043, P, <01

PSP >0l

r T

A, = 000074  (NPN and PNP)

=33 85C)

,=0.10 (switching 8

IIp= 91783  (Pyq =400W,
=400

HOg= 029 (Vs = 220/400 = 055,
Tg=0.045¢"""%)

(7 2904)

EMI filter 28 =Y} FYdM, AFE
inductive device, coifolth. o}9] EYL fixed
inductor or choke®lt}. ‘

Ay = 0.000030 (Fixed inductor or choke)
Hr=19 807TC)

43 SR-3320( oigt AXY DHE ME

olA SR-332& B9 H«d ARE wES
Z, o8 AE FEE 4o AT AR 2@ ¢
2FE AL #H}e Ay, FEHQ EF 2
A% AAEe B 19 go] mARET o REAM
gt 712 nAEE Ui p (%) E BHHy)
gl d7tE e A7 Y &g vehin, s
azdd ARHE AXF a4 ol vz
A 2o REY R &xoly Ily= Ziy
= exddg glojd. wixzter, nFEge §32
L B3 HAEHRE AAF oJg9 Fo= 109 A
29 228 +E el

A REE F AY REEY i 79I
& AFRI-RE)E HF7T T H(fixed)o)
R AR BRI 147 Schm)eiste)  Fim
(carbon oxide)¥ol™, 53R HFL & 0.1Weo|th
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Capacitor Fixed, Paper/Plastic
D10 Diode Silicon, General Purpose 6 0.8155( 40 | 1.00 4.893
Alurminum(Chassis Mounted
c7.C8 | Capacitor | Aluminum(Chassis Mounted) 40 | 20 lo4868| 50 |1.5825| 61629
<A00uf
Fixed
R1- Resist ‘ 05 | 40 |osmss| s0 |11 132
G| Resistor |, @ (Carbon Oxide)< 1917}-% gl s
Tnduct
Li-Lg | nductr Pulse High Level 19| - | - |60 |13064] 26532
Transformer
Q1,Q2 | Transistor Silicon, NPN 10 10243} 85 |2.7869 57.092
L4 I”‘éuc.ltor Power Filter 19 - | - |8 |8me| 35674
Ol

ol EBFLEE T, ANH Ri:s 40%
(=0.1/0.25)2 A3, IFYIA) inductive
device (coi)Z power filler® EF g} ojg 7B
IFEL 190]1 EEFML 307 FALE 80T
E 7HAA 2EHE e 1877600 Ay ¥ A
AHA god 12 MYPYG, EWNAT(LI-LI)E
295} o] WFE7} inductive deviceo]n] A&
F7F EWAEjolt), o]g FARALEZE 60CTE 7t
A&adt. EAN2EH(QLA)E AR HF7 de
Z(silicon) 2.2 6W o]49] NPN‘*OIE}. o] 4xpe
o9& RE5 vEd A7y R ¢ ALY
"H'r oo, IFYoz A gl MY B
o] frtsE REoth EARAN2HY #H7|H R}
e Ay AYge B guz HoH9 2F F
A E9 3HE s olE Az o
4696(=32/70)$} 55%(=220/400)2) <171 Rt o4
Hn 23 #g gt 102430lth FR2E oA
EL STE 7HHsH m=0229 FA 42 Agd
ok 71ek AR HE&2 Hel FAH

x 2

zg
0
A

olE

AREE T ARRFA 2o
A& o)t

| Aol °l£—°— Y% AL &
f19 10° Ne 7Foz sy =, AR
B C49 7A$ 109 Altd MIL-HDBK-217+
0.413], Jela SR-332 A% 4.1389] o] WA
e omgch o] FjM AMHoZ SR-3329)
A$7t nFEol o 3N AYH EW2Xn 3
$%h MIL-HDBK-2179] © A Yedg & &
glth. o]+ MIL-HDBK-217¢ 3l AZA &
°ﬂ="—§_} A% SR-332 mtt HFs4Hel aA Yet
< v g,

B ore

AT Aok £ A G} Luy

$2 ANTHD ¥ $E U o

HAARFET

E 2 Inverter 3|2 B &

Az

TE THE

FHog

E 9o

Ex—}@f@«] HEF
Q1 A &) JtsE Aojd. JHAE &

‘?‘3}1 dR  AAES

MIL-HDBK-2172

Feg agcke HoA

F e Aot

EELIE
& 98 952 0
o o= A% A4

Cc4 Capacitor 0.41 413
D10 Diode 0.33 4.89
C7.C8 Capacitor 0.70 61.62
RI1-R6 Resistor 12.96 3.13
13| nductor 1 as 0 2653
Transformer
Q1,Q2 { Transistor 9.10 57.09
Inductor

0.057 35.67

1 Coil
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9 EFAYE %ﬁ@!EMl g zHE sz
AR W@r} st FEw nsgnh A
TFolA nE ix} £ F4Hoz By AAFe
2 SR-3327} W Ee ﬂJ%& A gt Ao

4%+ MIL-HDBK-217¢] %¥2o0, E}AXog]
BAeE v A Yelwt. MIL-HDBK-217%%
SR-332& A7lHaL RFE NHA o= 9lo
AAHez Zo] HE dEHY BIFo A o
2 53 95 % Vgl ddME AFE EAA
o Fa% 7INg Ao
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