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A Reliability Model of Electronic Ballasts for the
Fluorescent Lamp using MIL-HDBK-217
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Abstract

A study to build a reliability model of
electronic ballasts for the fluorescent lamp
has been performed in this paper. We
selected the widely being used specification,
MIL-HDBK-217 for the study. We briefly
reviewed the basic concepts of the electronic
ballast with  the selected  reliability
specification. We then developed a reliability
model for the ballast using MIL-HDBK-217
and predicted the rehliability.
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II,= C"Polt})
II,=5214 (§= %27%“08 o],
I, = (82) +1 ojt})
Hep=1 (CHR 4%+ 1)
I1,=10 (Commercial/ unknown
screening level)
II,= 20 (GprE 71A)

)\p = (.00051 < 1.3 X0.8128 X 5.214 X 1.0 X 10 X 2C
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A, = NI AT I T (FIT/10%hrs)
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A, = NI T, (FIT/10%hrs)
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% II, - AEAAE (power factor) 2

AH] A 3 (power dissipation)el]
mer o E #%E 7HE. &,
A, = 0.0037  (Fixed, film, insulated)
M,=13 (50 )
IIp= 04074 (2H)AF=01W,
I, =0.1"%)
IMg= 11024 (S=0.1/0.25 = 0.4,
I, = 0.7161'15)
11,=10.0 (Commercial/unknown)
II,= 16 (G, & 713)

A, = 67l > 0.0037 < 1.3 X0.4074 X 1.1024 X 10 X 16
= 2.07385

(6) Transformer (1.1.1.2.1.3)

1}, 254 3 ZIEE FAHE
transfmmer# 4-5- WY inductive deviceol
A REHFE transformero]th. 82 low
power pulse (peak power <300W, average.
power <5W)°LL. NFE FAL mde AH$¢
&t A3, F,

N, =NIAI I, (FIT/10°hrs)

A= 0022  (low power pulse)
.= 16 (80)

II,=3.0 (LowerE 7}4)
Ip= 12 (Gys 7H3)

A= 0.022X1.6X3x 12

= 1.2672
Inverter 3|# 2] wvx]et R REL2 I Alg
(C5,C6), ERA2E(Q1,Q2), ZU(L4), g}z

ARAE(CY) Toz FAAT)

Ny = NI I IT o I

(7) A A E(C5,C6)

8 AHAAAME EMI filter 3 £29 C(Cl,
starter 3 =22 C49 FUsA CHR (fixed
metalized) 2.2 FFHEch &2 0.1uFoly A
2 74 2 630V o]t}

A = NI T gplT oI

(FIT/10%hrs)

=271 X 0.00051 < 2.2 X 0.8128 < 1.002 < 1 X 10 x40

= (.7310

(8) EMA ¥ (Q1,02)

s 5 EdAAEHeE HFE O low
frequency, Bipolar® &5 S il B} C{j NPN
1= PNP (frequency< 200MHz)olt}. E @A

sElel THE T4 % nFRe G 2k
(FIT/10%hrs)

o II,— power rating factor

A, = 000074  (NPN and PNP)
T,=33 (85C)
II,=0.70 (switching &)
M= 01783  (P,,..=400W,
T, = 400%°7)
IIs= 0.29 (Vs = 220/400 = 0.55,
T, = 0.045¢> ")
II,= 55 (Lower® 7}7%)
Iy = 32 (M & 7H3)

)\p = 271 < 0.0074 %< 3.3 < 0.7 X9.1783 < 0.29 X 5.5 < 32
= 1.6016

9) 2404
EMI filter 3129 U3 FLshH, ”é’; pi
inductive device, coil®]t}. ]4 B2 f
inductor or choke®}t}.
A= NI AT, (FIT/10°hrs)
= (0.000030><1.9x3.0x12
= (.002052

(10) 74+ *] g (C9)

98 A2 Be CHRolth o] 2]
29 e TAS Cd 9+ A @3 Fa
BH & o] BHolth

A, = 0.00051 X1.8X0.6382 X 1.0466 X 1.0 <10 x40
= 0.24547
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