KWD3

RELIABILITY DATA

BT —%

No. RD-08T-642A

AR | A 5

%’Qﬂ&%wﬂw ﬁ ?ﬂ%w\,& M Negar

31.6e8. 08 | 0, et uf| 30. 07 0F

TDK-Lambda



(1/40)

INDEX
PAGE
. MTBFZEE Calculated Values of MTBF ++rvcevevcsncoanenusnerensennennn 2/40
. BT 4 L—F 422 Component Derating = +++++rerrrssssseceecs FETTTT T 3/40~6/40
. EBAIREE EFME  Components Temperature Rise AT List cecesecereecererareeees 7/40
. B o T UV HEEFMEEM  Electrolytic Capacitor Lifetime Versus Load +- -+ - 8/40~17/40
. T )= /LERER AbnoOrmal TESt -+ cccrrertetteantinattetitiiettaantaanns 18/40~32/40
. HRENERER  VIDration TeSt + -+ v+ et e serrsnenenenenensonenenenenrenencarannennn 33/40~34/40
AR a2 b— RERBRY  Noise Simulate Test +rrrrerrreerensessssasseseensans 35/40
. BEX VI 2 L— FRBR  Electro-Static Discharge Test «etrcerereereereensennns 36/40
. TP —URRBR Impulse Test v ccerrerrnnrtrtetttttttttttttietettetiiiiiiia, 37/40
1 0. HEEVETEIE EMI TeaSt +covvvvreveseseeeanaeeaneenueeenncaaneaeanneeanees 38/40~40/40

KEEMRBRIIRERT —FThY . ZOBEIENELEBEZENET,
XMAT —ZICHBBE L THY ETHRIROLTIT., ARGEZBEE LS WOLDOTY,
INOHEEEDORITERSN TS AREELH D T, TTEATE,
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M. T.B.TF

Method of calculation

This calculation is Dby the components count method
laid down by the DC Stabilized Power Supplies (Switching
mode) committee of EIAJ.

The MTBF is determined by means of a fixed component
failure rate A < given to each component and the
number of component count of each type of component.
A g is determined based on MIL-HDBK—-217D.

Please refer to the EIAJ handbook no. RCF-9021 for
detail. , :

Formulh:

MTBF = ———=——= = 3 X 10¢ (Hrs)
A oauip I Ni(Ae)id

Aoquie = Total equipment failure rate (Failures/10Shrs)

Ao = Failure rate of the i component
Ni "= Number of i*™" component
n = Number of categories of components
MTBF Value
Condition : Nominal line. rated 'load

Ambient Temperature 25°C

MTBF = 91735 hrs .
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DATE

Components Derating Data

(At Nominal Line and Rated Load, Ambient Temperature SOOC)

Calculation Method

A . Semiconductors
The derating factor is taken as the ratio of the
actual operating junction temperature taking into
consideration operating ambient temperature, power
loss and thermal resistance to the maximum rated
junction temperature specifications of ‘the
components.

B. IC, Resistors, Capacitors etc.

Operating ambient temperature, operating condition,
power loss for each individual component are all
designed to meet the requirements of Nemic-Lambda's

design standard.

C. Thermal Resistance Calculation

ojc = Tj(max) ~ Tc 03a Tj(max) - Ta
) Pc(max) Pc(max)
Tc : Case Temperature (Normally‘ZSOC)
Ta : Ambient Temperature (Normally ZSOC)
Pc(max) : Maximum Powexr Loss
Tj(max)} : Maximum Junction Températuré
6jc : Junction to Case Thermal Resistance
©6ja : Junction to ambient Thermal "Resistance
2 - 2R Hmom&x=
APPD . . ENGR . . D WG —No. A7 75'56 02 :
F: # O® X IR
CHK . ; pwg [ -~
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SEMICONDUCTOR DERATING

[DWG. NO.: >PA773~56—O3 ] DATE : 6-DEC-92
MODEL : KWD5-1212
VIN = AC 100V LOAD = 100% Ta=50°C

Q1 Tchmax = 150 °C ©ch-c= 1.563 °C/W Pdmax = 80 W
25K1533 Pd = 057 W aTe= 31.83 °C Tc= 81.3 °C

FUJI Tch =Tc + (O¢ch-¢)*Pd = 82.2 °C

DF.= 548 %

Q2 Tjmax= 150 °C _ ©j-c= 125 °C/W Pdmax = T W
25C2712 Pd= 0.0 W AaTe=  31.83 °C Tc= 81.3 °C
TOSHIBA Tj=Tc + (Bj-c)*Pd = 81.3 °C
' DF.= 542 %

Al Tjmax = 150 Qj-c= 70 °C/W Pdmax= 0725 W
UC2842ADW Pd= 0.383 W aTe= 342 °C Tc= 84.2 °C
UNITRODE |Tj=Tc +(0j-c)*Pd = 111.0 °C

DF.= 740 %

A2 Timax= 125 °C Oj-c= 259.7 C/W Pdmax= 0.385 W
HA17431UA Pd= 156 mW ATe=  24.0 °C Tc= 74.0 °C

HITACHI Tj=Tc + (6j-c)*"Pd = 78.1 °C
DF.= 625 %

PC1 Tjmax= 125 °C ©j-c= 400 °C/W Pdmax = 50 mW

(LED) If = 1.0 mA aTe= 25.4 °C Tc= 75.4 °C
TLP121GR  |ALLOWABLE If (max) = 35.0 mA (at 75.4°c)

TOSHIBA . DF. = 29 %
PC1 Tjmax = 125 °C Oj~-c= 400 °C/W Pdmax= 150 mwW
(TRANSISTOR) Pd= 54 mwW aTe= 25.4 °C Tc= 754 °C
TLP121GR |Tj=Tc+ (©j-c)*Pd = 77.6 °C
TOSHIBA D.F.= 620 %

D1 Tjmax = 150 °C Oj-1 = 10 °C/W Pdmax= 125 W
S1WB(A)60B Pd= 0213 W aTl= 20.7 °C T(lead)y= 70.7 °C
SHINDENGEN |Tj=Tl+ (©j-I)*Pd = 72.8 °C

DF.= 486 %
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SEMICONDUCTOR DERATING

IDWG. NO. : PA773-56-04 DATE : 6-DEC~92
MODEL : KWD5-1212
VIN = AC 100V LOAD = 100% Ta =50°C
D2 Tjimax=_ 150 °C  ©j-l= 23 °C/W Pdmax= 543 W
EC8FS6 Pd= 250 mW  aT= 273 °C  T(ead)= 77.3 °C
NIHON-INTER |[Tj= Tl + (8j-)*Pd = 77.9 °C
D.F.= 519 %
D3 Tjmax = 125 °C Bj-l = 100 °C/W Pdmax = 150 mwW
18S184TE85L Pd= 00 W aTl= 31.0 °C  T(lead)= 81.0 °C
TOSHIBA  [Tj=TI+(6j-)*Pd = 81.0 °C
D.F.= 648 %
D4 Tjmax=__ 125 °C_ ©j-l=_ 100 °C/W Pdmax= 150 mW
1SS184TE85L Pd= 58 mW  aTl= 260 °C  T(lead)= 76.0 °C
TOSHIBA  [Tj=Tl+(6j-)*Pd = 76.6 °C
D.F.= 613 %
D5 Tjmax = 150 °C Oj-l = 23 °C/W Pdmax= 543 W
D1FL20U Pd= 300 mW  aTl= 288 °C T(lead)= 78.8 °C
SHINDENGEN |Tj =Tl + (6j-)*Pd = 79.5 °C
D.F.= 53.0 %
D6 Timax=_ 150 °C  ©j-l= 23 °C/W Pdmax= 543 W
D1FL20U - Pd= 0.108 W aT= 309 °C T(lead)= 80.9 °C
SHINDENGEN [Tj= Tl + (6j-1)*Pd = 83.4 °C
D.F.= 556 %
D7 Timax=_ 150 °C  ©j-l= 23 °C/W Pdmax= 543 W
D1FL20U Pd= 0.108 W aTl= 309 °C  T(ead)= 80.9 °C
SHINDENGEN |Tj =TI+ (6j-h*Pd = 83.4 °C
D.F.= 556 %
D10 Tjmax=_ 150 °C  ©j-l= 23 °C/W Pdmax= 543 W
D1FL20U Pd= 0.108 W aATl= 31.8 °C T(ead)= 81.8 °C
SHINDENGEN |[Tj = Ti + (6j-l)*Pd = 84.3 °C
DF.= 56.2 %
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SEMICONDUCTOR DERATING

[DWG. NO. : PA773-56-05 DATE : 6-DEC-92
MODEL : KWD5-1212
VIN = AC 100V LOAD = 100% Ta=50°C

D11 Timax = 150 °C Oj-1 = 23 °C/W Pdmax= 543 W

D1FL20U Pd= 0.108 W aTl= 31.8 °C  T(lead)= 81.8 °C
SHINDENGEN |[Tj =Tl +(6j-)*Pd = 84.3 °C -
D.F.= 562 %

ZD1 Tjmax=_ 200 °C  ©j-l= 175 °C/W_ Pdmax = 1 W
1N4744A Pd= 0.0 W aTl= 255 °C  T(ead)= 755 °C
MOTOROLA [Tj=TI+(9j-)*Pd = 75.5 °C
' D.F.= 378 %

ZD2 Timax = 150 °C Oj-1 = 100 °C/W Pdmax = 150 mw
02CZ12-Z Pd= 19.0 mW  aTl= 291 °C  T(ead)= 79.1 °C
TOSHIBA  [Tj=TI+(6j-))*Pd = 81.0 °C

54.0 %

D.F. =
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AT TEMPERATURE RISE

IDWG. NO. PA773-66-02 |

MODEL : KWD5-1212 DATE: 6-DEC-92

INPUT VOLTAGE = 100VAC

Ta = 50°C A T TEMPERATURE RISE (°C)

OUTPUT DERATING (%) 100% 100% 100% 100% 100%

SYMBOL| PARTS NAME |MOUNTING A|MOUNTING B |MOUNTING C{MOUNTING D| MOUNTING E
Q1 MOSFET 31.3 _ 31.0 30.0 30.2 29.7
A1l PWM IC 34.2 34.5 33.9 34.5 33.7
D6 UFRD 30.9 28.6 29.0 27.4 29.1
D11 UFRD 31.8 32.2 31.9 32.0 32.1
C6 E. CAP 24.3 25.3 23.4 24.0 241
c18 0OS CAP 24.6 23.8 23.7 22.6 25.2
c21 OS CAP 24.2 24.1 22.6 | 22,2 24.6

INPUT VOLTAGE = 200VAC

Ta=50°C 2T TEMPERATURE RISE (°C)
OUTPUT DERATING (%) 100% "~ 100% 100% 100% 100%
SYMBOL| PARTS NAME |MOUNTING A|MOUNTING B|{MOUNTING C|MOUNTING D| MOUNTING E
an MOSFET 44.2 45.8 47.6 45.5 47.0
Al PWM IC v 42.0 41.1 42.0 42.0 41.8
D6 UFRD 36.0 36.2 35.5 35.4 35.3
D11 - UFRD 37.2 . 38.0 37.9 38.0 37.1
C6 E. CAP 31.3 31.9 34.1 30.4 32.5
. C18 : OS CAP 29.3 31.8 30.7 29.6 30.2
ca1 OS CAP 28.7 31.0 30.9 28.0 29.8

MOUNTING. MOUNTING MOUNTING MOUNTING MOUNTING
A B C D E

INPUT |OUTPUT

f ;
| —=1 -
L >
T === | RN i
! |1 |
INPUT [INPUT OUTPUT |INPUT
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8/40
ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD5-1212 MOUNTING : A

VIN 1 100VAC DATE: SEPT 12, 2008

LOAD LIFETIME (YRS)

(%) Ta=30°C | Ta=40°C | Ta=50°C | Ta=60°C | Ta=70°C

25 53.1 26.6 13.3 5.7 2.0

60 40.8 20.4 10.2 3.8

80 38.6 19.3 8.7

100 38.3 19.2 9.6

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING A KWD5-1212

60.0

50.0 T~
@ 40.0 !
z
£ 300
E n\
3 200

EE—\
10.0 e = 4
T
00t
25 60 80 100

LOAD (%)
—@—Tal =30°C —&—Ta2=40°C —5—Ta3 =50°C
—&—Ta4 =60°C —&—Tab=70°C

53X FORMULA
17N IERa T L B o 7 oY HEFMFEE
AL. Electrolytic capacitor Elec. Capacitor computed life.
L = Lo X 200sTano (year) (2 4 BefHEREE, 365 H)
(24 hrs per day, 365 days per year)
2. 08z ot Lo BfR = T Y REEH A E
0.8 capacitor Guarantee life for Elec. cap.
L = Lo X 1QuesTe2 (year) Tc TR T YO — RIRE
Case temperature of Elec. cap.
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MODEL : KWD5-1212

VIN

ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MOUNTING : B

1 100VAC DATE: SEPT 12, 2008
LOAD LIFETIME (YRS)
(%) Ta=30°C | Ta=40°C | Ta=50°C | Ta=60°C | Ta=70°C
25 57.7 28.9 14.4 6.5 2.3
60 40.8 204 10.2 3.8
80 40.8 204 10.2
100 35.8 17.9 8.9

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING B KWD5-1212

60.0 \
50.0
& 40.0 B
1 d
> \H
L
s 300
L}:u \
L
J 200 \\\\\1
EE——— {
h
3\\1 v
10.0 £ 2 —
N\M
4
0.0
25 60 LOAD (%) 80 100

——Tal=30°C ——Ta2=40°C —=-Ta3=50°C

—6—Ta4 =60°C

——Ta5=70°C

550 _FORMULA

1.7V Ef=a T

AL. Electrolytic capacitor

L - Lo X 2(105-Tc)l10

2.08=arF
0.8 capacitor
L = Lo X {QuosTen22

(year)

(year)

Lo

Te

B o T YV HEREMERE
Elec. Capacitor computed life.

(2 AmsRERBEE., 36 5H)
(24 hrs per day, 365 days per year)
B0 T YR
Guarantee life for Elec. cap.
BT YO —ARE
Case temperature of Elec. cap.
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MODEL : KWD5-1212

VIN

ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MOUNTING : C

: 100VAC DATE: SEPT 12, 2008
LOAD LIFETIME (YRS)
(%) Ta=30°C | Ta=40°C | Ta=50°C | Ta=60°C | Ta=70°C
25 61.9 30.9 15.5 7.2 2.5
60 459 23.0 11.5 4.6
80 40.8 20.4 10.2
100 40.8 15.4 54
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING C KWD5-1212
60.0 8.
50.0 \-\
g 40.0 I—
w
E 30.0
1l
% »00 \k\
I T4
10.0 L &
| I—!
00 L
25 80 100

80 LoAD (%)

—&8—-Tal =30°C —4a—Ta2=40°C —B-Ta3=50°C
—6—Tad =60°C —4A—Tab=70°C

F#0 FORMULA

1. 7AIBfEa T oY

AL. Electrolytic capacitor

L = Lo X 2(105Tay10

2.08z 57w
0.8 capacitor
L = LO X 10(105-Tc)/22

(year)

(year)

Lo

Te

T T Y HEEMEREE
Elec. Capacitor computed life.

(2 AmsREREE, 36 5H)
(24 hrs per day, 365 days per year)
BT U RIEFHE
Guarantee life for Elec. cap.
BT YO — ARE
Case temperature of Elec. cap.

TDK-Lambda
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11/40
ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD5-1212 MOUNTING : D

VIN : 100VAC DATE: SEPT 12, 2008

LOAD LIFETIME (YRS)
(%) Ta=30°C | Ta=40°C | Ta=50°C | Ta=60°C | Ta=70°C
25 60.6 30.3 15.1 7.0 2.4
60 45.6 22.8 11.4 4.5
80 39.2 19.6 9.8
100 39.2 19.6 9.8

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING D KWD5-1212

60.0 L
50.0 \l\
@ 40.0
Z: : I R
b=
= 30.0
L.
£ \.\
20.0 e
[3\
10.0 — & &
y\,\_____\*
A
0.0
25 60 80 100
LOAD (%)

~@-Tal=30°C —4&—Ta2=40°C
—¢—Tad =60°C —+4&—Ta5=70°C

—&—Ta3 =50°C

FHH . FORMULA

1. TNVIBEa T oY L
AL. Electrolytic capacitor

BR DT Y EREMEE
Elec. Capacitor computed life.

L = Lo X 200sTart0 (year) (2 AR ERZE., 365H)
(24 hrs per day, 365 days per year)
2.08=aF o4 Lo BiR = VT RS E
0.8 capacitor Guarantee life for Elec. cap.
L = Lo X 1(t0eTeiz2 (year) Tc BT YO — R RE

Case temperature of Elec. cap.
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12/40
ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD5-1212 MOUNTING : E

VIN  :100VAC DATE: SEPT 12, 2008
LOAD LIFETIME (YRS)
(%) Ta=30°C | Ta=40°C | Ta=50°C | Ta=60°C | Ta=70°C
25 52.4 26.2 13.1 5.6 2.0
60 43.1 21.6 10.8 4.2
80 42.5 21.3 10.6
100 38.9 19.4 9.0

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING E KWD5-1212

50.0 &\
\ﬁ \
40.0 —
)
g
" 30.0
= 4
5 T
L 20.0
wd
B
10.0 2 F—
! N
0.0 A
25 60 100

LOAD (%) &0
—8—Ta1=30°C —&—Ta2=40°C —-8-Ta3=50°C
—o—Tad =60°C —a—-Ta5=70°C

F+5 . _FORMULA

BR =T R AR
Elec. Capacitor computed life.

LTIV IERa T Y L
AL. Electrolytic capacitor

L = Lo X 2q0sTarto (year) (2 4WFEREE, 36 5H)
(24 hrs per day, 365 days per year)
2.08= v F vy Lo Bff o7 o HRIEEME
0.8 capacitor Guarantee life for Elec. cap.
L = Lo X 1(QosTonzz (year) Te BT YD —RARE

Case temperature of Elec. cap.
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD5-1212 MOUNTING : A
VIN 1 200VAC DATE: SEPT 12, 2008
LOAD LIFETIME (YRS)
(%) Ta=30°C | Ta=40°C | Ta=50°C | Ta=60°C | Ta=70°C
25 46.9 234 11.7 4.72379684| 1.65861564
60 25.1 12.6 5.2 1.84162118
80 24.3 12.1 5.0
100 23.6 11.8 5.9

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING A KWD5-1212

50.0
40.0
g
> 30.0
b= &
= y —E
o 200 \
il
S
n
10.0 P~
%3 Fus] Hl
002 I
25 60 LOAD (%) 80 100

—8—-Tal =30°C ——Ta2=40°C —8-Ta3=50°C
—&—Ta4 = 60°C —a—Ta5=70°C

&= FORMULA
1. TNIEMA T L : TR T oV EFMELEE
AL. Electrolytic capacitor Elec. Capacitor computed life.
L = Lo X 2005 Tano (year) (2 4 RPfERIEE), 36 5 H)
(24 hrs per day, 365 days per year)
2.08=F 4 Lo : EfE o T Y RIEFME
0.8 capacitor Guarantee life for Elec. cap.
L =Lo X 100522 (year) Tc : BT YO — R EE
Case temperature of Elec. cap.
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14/40
ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD5-1212 MOUNTING : B
VIN 1 200VAC DATE: SEPT 12, 2008
LOAD LIFETIME (YRS)
(%) Ta=30°C | Ta=40°C | Ta=50°C | Ta=60°C | Ta=70°C
25 41.1 20.5 10.3 3.9 1.4
60 25.3 12.6 5.3 1.9
80 25.3 12.6 5.3
100 22.6 11.3 4.5

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING B KWD5-1212

50.0
40.0 B
2
= 30.0 \E
w
E—\-
E I
w 20.0
)
—r
10.0 I—
T 2 4
P ]
002 T
25 60 LOAD (%) 80 100

—B—Tal1=30°C ——Ta2=40°C —8B-Ta3 =50°C
—o—Tad = 60°C —-—Tas5=70°C

#H% = _FORMULA
1L T7NIEFa T L : BT Y EFMTEE
AL. Electrolytic capacitor Elec. Capacitor computed life.
L = Lo X 200sTano (year) (2 4 FFEERHE), 36 5H)
(24 hrs per day, 365 days per year)
2.08= 74 Lo : BIE D T o REEFF M
0.8 capacitor Guarantee life for Elec. cap.
L = Lo X 1qtiosTerzz (year) Tc : BT YD —RARE
Case temperature of Elec. cap.
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD5-1212

MOUNTING : C

: 200VAC DATE: SEPT 12, 2008
LOAD LIFETIME (YRS)
(%) Ta=30°C | Ta=40°C | Ta=50°C | Ta=60°C | Ta=70°C
25 42.0 21.0 10.5 4.0 1.4
60 28.9 14.4 6.5 2.3
80 28.9 14.4 6.5
100 19.4 9.7 4.9
GRAPH OF ELECTROLYT!C CAPACITOR LIFETIME VS LOAD
MOUNTING C KWD5-1212
50.0
40.0 ol
2
> 30.0 <5
< \
=
= A
n 20.0 )
=
10.0 §
T &
I — 1]
S
00 & T
25 60 LOAD (%) 80 100

—&—Tal =30°C ——Ta2 =40°C —8—Ta3 =50°C
—&—Tad = 60°C ——Tab5 =70°C

FHE _FORMULA

1. 7N ER

AL. Electrolytic capacitor

L=LloX2

AT Y

105-To)10

2.0SzF o9

0.8 capac

itor

L - LO X 10(105-Tc)122

(year)

(year)

Lo

Tc

BT o HESGHEE
Elec. Capacitor computed life.

(2 4 WeffEREE), 36 5H)
(24 hrs per day, 365 days per year)
Bfg T oV RIEFME
Guarantee life for Elec. cap.

RO T YO —RRE
Case temperature of Elec. cap.
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16/40
ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODE!: KWD5-1212 MOUNTING : D

VIN : 200VAC DATE: SEPT 12, 2008
LOAD LIFETIME (YRS)
(%) Ta=30°C | Ta=40°C | Ta=50°C | Ta=60°C | Ta=70°C
25 45.6 22.8 1.4 4.5 1.6
60 29.5 14.7 6.7 2.3
80 29.3 14.6 6.6
100 25.1 12.6 57
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING D KWD5-1212
50.0
40.0
2
< 300 -
< E\\-m
— A
B 200 o
jI
-
10.0 Fr=—nu 1
T £ &
zi‘\\\“f
0.0
25 60 LOAD (%) 80 100

—8—Tal =30°C —&—Ta2=40°C —5—Ta3 =50°C
—&--Tad4 = 60°C —2—Tab5=70°C

F#E X _ FORMULA

17 ERE T Y L
AL. Electrolytic capacitor
L = Lo X 2uosTayo (year)

2.08= 57 % Lo
O.S capacitor
L = Lo X 1Qf0sTar2 (year) Tc

o T Y HEEREMEIEE
Elec. Capacitor computed life.

(2 AFEFEERHEE., 365 H)
(24 hrs per day, 365 days per year)
BfEo T o REEHME
Guarantee life for Elec. cap.

BRa T YO —RRE
Case temperature of Elec. cap.
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17/40
ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEI: KWD5-1212 MOUNTING : E
VIN 1 200VAC DATE: SEPT 12, 2008
LOAD LIFETIME (YRS)
(%) Ta=30°C | Ta=40°C | Ta=50°C | Ta=60°C | Ta=70°C
25 35.0 17.5 8.7 3.0 1.1
60 28.1 14.0 6.2 2.2
80 28.1 14.0 6.2
100 217 10.9 5.4

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING E KWD5-1212

40.0

[

30.0

LIFETIME (YRS)

20.0
A\
10.0 | — —
0.0 A
25 60  LoAD (%) 80 100

—#—-Ta1=30°C —&—Ta2 =40°C —B—Ta3 =50°C
——Ta4 =60°C —&—Ta5=70°C

& FORMULA
1. T7NIER2 T W L : BfE o T oY HEEREMF R
AL. Electrolytic capacitor Elec. Capacitor computed life.
L = Lo X 2v0sTane (year) (2 4 WpfidEReE®l, 36 5H)
(24 hrs per day, 365 days per year)
2.08=a 5 % Lo : TR T o REEHEARE
0.8 capacitor Guarantee life for Elec. cap.
L = Lo X QU052 (year) Te EBED LT YO — RRE
Case temperature of Elec. cap.
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DATE

VIBRATION TEST

TYPES OF VIBRATION TEST =
A) OSCILLATOR FREQUENCY SWEEP

B) RESONANCE FREGQUENCY

EQUIPMENT = EMIC CORPORATION VIBRATION TEST SYSTEM F-400-BM-E4T

VIBRATION GENERATOR 905—-FN
PROCEDURE =
PSUT
Y
Fixture
X

TESTER
PSUT Direction

VIBRATION TEST WITH FREQUENCY SWEEP

FREQUENCY 10 ™~ 55 HzZ.

SWEEP TIME 1 min.

ACCELERAT [ON MAX 106G.

AMPLITUDE 1.65mmP? CONSTANT.

DIRECTION Xy Yo Z.

DURATION 1 hr. for each direction.
TEST POINT =

1. OQutput voltage (Apply some shock when checking
the o/p voltage, and observe any
abnormalities.)

>, Ripple voltage (At AG.- 100V input and output)

- 3. Mechanicgal condition (No breakage)

2 2 T = R 5
APPD & /mor/p3 | ENGR [ a7-Mov-72 |D WG —No. g
% CONED . $4 WILLIAM PHIA PA773 — 064 — 01 .
CHK 2.0 DEC f WG [25 Am 92l
7/
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TEST RESULTS =

(ofter vibration)

! | QUTPUT VOLTAGE | RIPPLE VOLTAGE | | |
| TEST i (V) z (mv) IMECHANICAL | NOTE |
| POINT [———————=———=—=——= | —m—mm e {CONDITION | [
! | CH1 | CH2 1| CH3 | CH1 | CH2 | CH3 I { [
[zmm—=—— = | ————— [————m [~———— [————— e | ————— [—m— [ —=———= |
l\\\iffgiiTl ! C 1 o ! x
o1 RECT" 111.818 111.781 | [ 20 | 20 | [ 0.K ; ;
PRRECT s - [————- | ————— (————— f————— [~ [ —=m——m !
1 1 x r r (o ( !
| X (11.817 11.778 | [ 20 20 | 0K | |
[—mmmm [————= | o | [ ————- [ [ === [—mmm [—————— 1
! ! | I 1 o9l o9 ! I | |
| Y 111.820 111.776 | l x 1 |  OK : (
[—mmmm {————- [————— [—— - [~ | === e | e | - 1
1 ! ! I 1 201 201! __ 1 | |
1 Z {11.827111.771 | 1 ! 1 | OK 1 !

VISUAL INSPECTION RESULT = / FAIL

EVALUATION RESULT = / FAIL

- & Ef [HAifa oy S
APPD 3 - ENGR . - D WG — No. o
CHK - : D WG . ST
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NOISE SIMULATION TEST
Circuit for measurement and equipment used :
PSUT
L o — ————0
N 0— SIMULATOR AC LINE
MODEL ENS—-24X (SANKI?
Testing Conditions =
Input Voltage : ACI00V
Qutput Voltage : Rated
Qutput Current : 0% s 1007
Ambient Temp. 25 eC
Settings :
MODE ceccucuveen Normal Common
TRIG SELECT ..-. Line or Ext (Line)
PULSE WIDTH - - .- 50, 200, 800, 1000ns
PHASE SHIFT .... 0 o 360 Degree
POLARITY wavewa- + 53 =
NOISE LEVEL ... 0 ~o 2KV
Acceptance (Criteria :
1) No damage of PSUT
2) No output failure
(eg. 0Over/Undershooct < 3% of Vo)
3) Check any abnormalities (eg. noise)
Fvaluation Result :
/ FAIL
o [ o [ P
| MR g3 [ B e 22-A 1~ —
5 e CHED . B Rap tiicia PA7/5 61-01 -+
CHK | ;¢ / -93|DWG [ v -y -43
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ELECTROSTATIC DISCHARGE TEST

EQUIPMENT = SET=30E (SANKT ELECTRONIC)
Oischoarge Resistor 250 ohm
Capacitor unit 200 pPF
CONDITIONS = Ambient Temperature 2K0(0
Input Voltage AC100V
Qutput Vol tage : Rated
Qutput Current :  Rated
Applied Voltage T #3kV, *HkV, *10kV, 15KV
PROCEDURE =
: The PSUT should be in a good working condition.
Discharge the applied voltaoge to the touchable
parts of the PSUT (Chassiss Input Terminal,
Qutput Terminal, FG Terminal, ACG Terminal) and
check any abnormalities.
Each point to be tested 3 times with different
polarity. Voltadge should be applied from 3kV
to 15kV.
Scope \§§SE§: PSUT SET-30E
A R B St !
Load % \\\z 0 (E}SCharge probe ' , | surge
\ : E\/Ol.
oIS ZL r~_~_—~%—o | FG
LINE ”“"*—*—————2 AC i« T
ACCEPTANCE .CRITERIA : 1. No damage of PSUT ‘ .
2. No output failure ( aAVo € 3% of Vo)
3. No abnormalities
EVALUATION RESULT / EAH-
3 G;f L glv[@é#%N ________
. EN (L - | -g3 — No.
: S TR B T PA773-62-01 -
bR LT NEOQ 2 K F N O 4 4 a5 A T L S
CHK [N -?3' DWG IRV BRI
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TEST CIRCUIT,

LIGHTNING SURGE TEST

TEST EQUIPMENT

.{}___4

Surge o/p
FG o GND FG
ACG o
.
AC(L)o—~::1f ACN,E %Acm (;)
AC (N} 0
Shield wire r
PSUT TESTER
MODEL : LSG - 12K - £ ( SANKI)
CONDITIONS = Input Voltage = AC100V
Qutput Voltage @ Rated
- Qutput Current : Rated

Applied Voltage

Applied Point
Number of Test

From 3kV in steps of 0.5kV

Check the max. withstaond voltage
Between G - AC

Each voltage 3 times

+ 4 -

2beC

Polarity
Ambient Temp.

APPLIED VOLTAGE WAVEFORM =

v .90 /

A 2

3 /

9 50k

T 30 ~

2

g 0 L& 7=

< P - 50 (ps)
ACCEPTANCE CRITERIA = 1. No damage to the PSUT

EVALUATION RESULT =

%)

(

100

2. No output failure
3. No abnormalities

/ FAIL

I [ ok [ 5 o B e e
JARq TEEEET “No. o

# | CCNES6 |8 @\ Parevhtn PA773-74-01 -

CHK 2 o7 - 93 | DWG R e
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EMIT TEST
TEST CIRCUIT
a =800 mm |
PUST
S )
~ PG Al plate
AC Cord s L / 1% '
Spactrum LISN e
Analyzer (500) ° 7
h = 400 mm
1
C -
- Earth O\ ' b
4 late <
Al plate (2 x 2m) Input line filter
TEST EQUIPHENTS :
SPECTRUM-ANALYZER 85688 HEWLETT PACKARD
QUASI-PEAK ADAPTER 856504 HEWLETT PACKARD
RF PRESELECTGR 856854 HEWLETT PACKARD
L ISH 3825/2 EHCO
CONDITIONS | A
[NPUT VOLTAGE : AC 100V, AC 200V
CUTPUT VOLTAGE RATED
OUTPYT CURRENT RATED
AHBIERT TEHP : 25C
Z- | R HE &S o
APPD | ’ ENGR - - DWG—No. - : :
2 & S} N :
CHK D WG - - !
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DATE 15 AR 1993

ho 2 Dap JO8F  18:24:40
P EMISHION LEVEL [ JBu'd

S B.TH = COMNDUCTEDR
112 WAc1oe

CRSE MOUMTING

AL FLATE

50

Vin = 100vec

15

.) T B - 19 5o
FREAUENCY [MHzY

2 Der 1842 19:41:81

hip EMISSION LEVEL [ dBuyd
160

YoID adV¥l s B.78 ~ COWDUCTED
KHO0S - L2 MAC20G

Ve REVERSE MOUMTIMG
WITHOUT HL FLATE

€8 e ; : i
i i vin = 200vac
\)"_ CLASS B

4

"J'

i

o3 A t 18 ae
REEHUEHCY Mz

np EMISHRION LEVEL [ JdBuld

OOMIE @dT L s s T

{
CY [zl

it (4 fri i 55

ENGR . . D WG —No

=

a,,

PR — CPA7/A-70-02 —
WMo

O
=~

DWG . . !

TDK-Lambda
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DATE  15-MAR 1993 -

hpe . 9 Dep J85E  DG:572:20
gs EMISSION LEVEL [ dBul
166 ; -

TUUTVRETEET AT VT S BN TED
L OHMDES-1515 WRCL G
MR PG HITH RERD

BB

CLASS B

=

ED =

vin = 100Vac

!

4B

o=
1
&
%
‘H‘

oo
e
pr——t—
-
Wy

fp ommaedC—

et ety

e e

i 1} 18 an
L e o FREOUENCY (HHZ]

[ o 3 Oec 12382 10:54:45
np EMISSION LEVEL U d4hovd

ip@ WDE @d7i 7 6.78 — COMDUCTED

HHDOS-1513 VAC2aa
YA FG HITH BEAD

(7 B

W = : : vin = 200VAC

F REGUEHCY [MHz]

I 3 Oec 3882 JE:2R:LT
p' - EMISSION LEWEL [ dBueh]
i H H 1 ! T

GOETBETY R TV E L ESNEOCTED
i UWIGG-1515 “WACIES
Ve L WE FG WITH BEARD
et Pl OEHT CAP _32uF
BO i b
N ey
b i .
~ TR
e i : . fi
N B . CUASE A e -
- o S e vin = -200Vac
L 1 .
(AU H
sk S99 I CUREE B V DE

4G x ‘ th extermal cap.

Wi
g 0.22,F between
“ AC(LY and AC(N)
Y

Bl o -1 : i . l‘Fj ki
FREGUENTY [MHz]

E) S HMimfss :

P — ENGR R D WG — No. _ :
APPD , " pPA773-70-03- ¢
P W .
CHK — DWG T
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