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The above data is typical value. As all units have nearly the
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M. T. B. F.
MODEL : L WT15H -5FF
1. Method of calculation

This calculation is by the components count method laid down by the DC Stabilized
Power Supplies (Switching Mode) Committee of ELAJ.

The MTBF is determined by means of a fixed component failure rate AG given to cach

component and the number of component count, of each type of component. AG is
determined based on MIL-HDBK-217F,

Formula :
1
MTBF = e
' Mquip
1
= X 100 (HOURS)
Z Ni(AcTQ);
where :

Aequip = Total Equipment Failure Rate ( Failures / 106 Hours )

Ag = Generic Failure Rate For The ith Generic Part { Faiture / 106 Hours )
Ni =" Quantity of ith Generic Part

n = Number of Diflerent Generic Part Categorics

Mg = Generic Quality Factor for the ith Generic Part (7tg = 1)

2. MTBF Values
1.  Gf : ( GROUND, FIXED)

M1Br =457770 @OURS)

T-1



COMPONENTS DERATING

( At Nominal Line and Rated Load , Ambicnt Temperature 40 °C)

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

C . Thermal Resistance Calculation

T

Hmax) T “a

T ey~ T T,

J

Py Pt

T, : Case Temperature ( Normally 25°C)

T, : Ambicnt Temperature ( Normally 25°C )
Pemax) Maximum Power Loss
T

j (max)
0. . : Junction To Case Thenmal Resistance

0. : Junction To Ambient Thermal Resistance

: Maximum Junction Temperature

12



SEMICONDUCTOR DERATING

DATE : 28-FEB-94

MODEL. : LWT15H-5FF
VIN = AC 100V LOAD = 100% Ta =40°C

an Tchmax = 150 °C  ©ch-c= 1.56 °C/W Pdmax= 800 W

25K1943 Pd= 098 W aTc= 36.4 °C Tc= 76.4 °C
FUJ Tch = Tc + (©¢h—¢)"Pd = 77.9 °C
DF. = 520 %

Q2 Tjmax = 150 °C Bj-c= 12.58 °C/W Pdmax = 10 W
28C3425 Pd = 0.1 W aTc= 33.0 °C Tc= 73.0 °C
TOSHIBA [Tj=Tc + (©j-c)*Pd = 74.3 °C

D.F.= 495 %

A2 Tjmax=_ 150 °C Qj-c= § °C/W Pdmax = 15 W
TA7815S Pd = 24 W ATc= 326 °C Tc= 726 °C
TOSHIBA |Tj=T¢ + (Oj-c)"Pd = 84.6 °C

BF.= 564 %

A3 Timax = 150 °C 0j-c=" 5 °CiW Pdmax = 15 W
TA78158 Pd = 1.6 W alc= 55.6 “C Tc= 956 °C
TOSHIBA [Tj=Tc+{0j—¢)"Pd= 103.6 °C

DF.= 691 %
A4 Timax= 150 °C ©j-c= 156 °C/W Pdmax= 055 W
AN1431T Pd= 0.006 W aTe= 33.0 °C Tec= 73.0 °C
MATSUSHITA [Tj = Tc + (©j-c)*Pd = 73.9 °C
DF.= 493 %
A50 Timax= 150 °C Qj-c = 70 °C/W Pdmax= 0.725 W
UC2842ADW Pd = 04 W aTe= 409 °C Te= R0OQ °C
UNITRODE [Tj=Tc + (8j-c)"Pd = 108.9 °C
DF.= 726 %

D1 Timax= 150 °C 6j-I = 10 °C/W Pdmax= 125 W

D2SB60 Pd= (035 W - aTl= 300 °C T(lead}= 70.0 °C
SHINDENGEN |Tj=T! + (8j-1)"Pd = 73.6 °C

D.F.= 48.0 %




SEMICONDUCTOR DERATING

DATE : 28-FEB-04

MODEL , LWT15H-5FF
VIN = AC 100V LOAD =100% Ta = 40°C

D2 Timax = 125 °C .9l = 666 °C/W Pdmax= 0.15 W
155193 Pd= 0w aTl= 274 °C T(ead)= 67.4 °C
TOSHIBA. [Tj=TI+ (©j-)*Pd= 67.4 °C

D.F.= 539 %
03 Timax= 150 °C Oj-1 = 34 °C/W Pdmax= 37 W
1NU41 Pd= 0.03 W aTl= 256 °C Tlead)= 65.6 °C
TOSHIBA |Ti=Tl+(®j~)*"Pd= 66.6 °C
OF. = 444 %

D4 Tjmax = 150 °C Q- = 50 °C/wW Pdmax= 25 W
EGP10G Pd= 0.005 W aTl= 298 °C T(lead)= 69.8 °C

G.1. Tj=Tl+(Q-)*Pd = 70.1 °C

D.F.= 46.7 %

D7 Timax=_ 125 °C Oj~l = 3.3 °C/W Pdmax = 58 W

D10SCeM Pd= 0256 W aTl= 36.6 °C Tlead)= 76,6 °C
SHINDENGEN [Tj = Tl + (9j-)"Pd = 77.4 °C
DF.= 619 %

D9 Timax= 150 °C Qj-l = 3.8 °C/W Pdmax= 33 W
BFL2CZ4A Pd= 026 W aTl= 382 °C T(lead)= 78.2 °C
TOSHIBA [Tj=T! + (Oj-)*Pd = 79.2 °C

D.F.= 528 %

D10 Tjmax= 150 °C Oi-1= 50 °C/W Pdmax = 12 W

V19E Pd = 0w aTl= 328 °C T(lead)j= 72.8 °C
HITACHI Ti=Tl+{(Bj-)*"Pd = 72.8 °C

D.F.= 485 %
D11 Tjmax=_ 150 °C Ol = 12 °C/W Pdmax= 125 W
S2L40 Pd= 036 W aTl= 36.0 °C T(lead)y= 76.0 °C
SHINDENGEN [Tj =Tl + (©j-)*Pd = 80.3 °C
DF.= 535 %




SEMICONDUCTOR DERATING

DATE : 28-FEB-24

MODEL : LWT15H-5FF
VIN = AC 100V LOAD = 100% Ta =40°C

D13 Tjmax= 150 °C Oj-I = 50 °C/W Pdmax = 12 W

V19E Pd = 0 W aTl= 342 °C T(leady= 74.2 °C
HITACHI  [Tj= T+ (8j-)*Pd = 742 °C

DF. = 495 %
| ZD1 Tjmax = 200 °C i = 175 °C/W Pdmax = 1 W
| 1N4746A Pd= 0w ATl= 308 °C T(lead)= 70.8 °C
i | MOTOROLA [Tj=Tl+ (®j-)*Pd = 70.8 °C
‘ DF.= 354 %

ZD2 Timax= 200 °C Qj-l= 175 °C/W Pdmax = 1 W
1N4746A Pd= 0w aTl= 281 °C T(ead)= 69.1 °C
MOTOROLA |{Tj= Tl + (@j-)"Pd = 69.1 °C

D.F.= 346 %
ZD3 Timax= 200 °C ©j-l=" 175 °C/W Pdmax= T W
L TN4735A Pd = 0w ATl= 295 °C T(lead)= 69.5 °C
| MOTOROLA [Tj=Ti+(@j-1)*Pd = 69.5 °C
: DF.= 348 %
ZD4 Tjmax = 150 °C Oj-1 = 438 °C/W Pdmax = 04 W
HZS5.1NB2-TA Pd = 0w aTl= 350 °C T(lead)= 75.0 °C
HITACHI  [Tj=Ti + (©j-I)*Pd = 75.0 °C
D.F.= 500 %

PCA Tjmax = 100 °C Bj-c = 500 °C/W Pdmax= 0.15 W

{SCR) Pd = o W aTc= 304 °C Tc= 704 °C
TLPB47G  [Tj=Tc +(©j-c)*Pd = 704 °C
TOSHIBA D.F.= 70.4 %

PC1 Timax=__ 126 °C ®jc= — °C/W Pdmax= — W

(LED) If = 0 mA - aTc= 304 °C Tc= 704 °C
TLP647G  [if {max) = 38 mA (at Ta = 704 °C)

TOSHIBA D.F. = 0 %




SEMICONDUCTOR DERATING

DATE : 28-FEB-94

LOAD = 100%

Ta =40°C

°C/W Pdmax =

°C Tc=
°C

°C/W Pdmax =
°C Tc =

MODEL : LWT15H-5FF
VIN = AC 100V
PC2 Timax = 125
(TRANSISTOR) Pd= 0.004 W
TLP732 Tj=Tc + (©j-c)"Pd =
TOSHIBA D.F.= 58.1
PC2 | Timax=__ 125 °C
(LED) If = 1.4mA
TLP732 If (max) = 38 mA (atTa = 699"C) B
TOSHIBA DF.= 37%




SEMICONDUCTOR DERATING

DATE : 28-FEB-94

MODEL : LWT15H-5FF
VIN = AC 200V LOAD = 100% Ta = 40°C

Q1 Tchmax = 150 °C  ©ch-c= 1.56 °C/W Pdmax= 80.0 W
28K1943 Pd= 091 W aTc= 453 °C Tc= 853 °C

FUJl Teh=Te + (©ch-c)*Pd = 86.7 °C

D.F. = 57.8 %

Q2 Timax = 150 °C BQj-c= 125 °C/W Pdmax — 10 W
28C3425 Pd= 01 W aTc= 34.1 °C Tc= 741 °C
TOSHIBA  |Tj=Tc + (©j-c)*Pd = 75.4 °C

D.F.= 502 %

A2 Timax = 150 °C Qj-c = 5 °C/W Pdmax = 15 W
TA7815S Pd = 24 W aTe= 343 °C Tc= 74.3 °C
TOSHIBA |Tj=Tc+ (©j-c})"Pd = 86.3 °C

D.F.= 575 %

A3 Timax= 150 °C Qj-c=" 5§ °C/W Pdmax = 15 W
TA7815S Pd = 1.6 W ATC = 57.0 °C Tc= 97.0 °C
TOSHIBA  {Tj=Tc + (@j-¢)"Pd = 105 °C

DF.= 700 %

A4 Timax= 150 <C Cj~c= 156 °C/W Pdmax= 0.55 W
AN1ART Pd= 0.006 W aTc= 367 °C Te= 767 °C

MATSUSHITA [Tj=Tc + (Bj-c)*Pd = 77.6 °C
D.F.= 518 %

AS0 Timax= 150 °C Qj-c = 70 °C/W Pdmax= 0,725 W
UC2842A0W Pd = 0.4 W aTc= 42.7 °C Tc= 827 °C
UNITRODE |Tj=Tc +{Bj-c)*Pd = 110.7 °C

DF.= 738 %

D1 Timax= 150 °C 0j-1= 10 °C/W Pdmax= 125 W

D2SBB0 Pd= 021 W aTl= 261 °C T(lead)= 66.1 °C
SHINDENGEN {T{ = Tl + (©j-)"Pd = 68.2 °C
D.F.= 455 %




SEMICONDUCTOR DERATING

DATE : 2B8-FEB-94

MODEL ; LWT15H-5FF
VIN = AC 200V LOAD = 100% Ta =40°C
D2 Tjmax= 125 °C Oj-l=  B66 °C/W Pdmax= 0.15 W
155193 Pd = 0w ATl=  29.0 °C T(lead)= €9.0 °C
TOSHIBA  |Tj=TI+ @j-N*Pd = 69.0 °C
D.F.= 552 %
D3 Timax = 150 °C Q- = 34 °C/W Pdmax = 3.7 W
1TNU41 Pd= 0.02 -W aTl= 258 °C T(lead)= 65.8 °C
TOSHIBA (Tj=Tl+ (©j-)*Pd = 66.5 °C
DF.= 443 %
D4 Timax = 150 °C Gi-l = 50 °C/W Pdmax = 25 W
EGP10G Pd= 0.004 W aTl= 324 °C T(lead)= 724 °C
G.l. Tj=T1+ (©-)"Pd = 72.6 °C
D.F.= 484 % T
D7 Timax= 125 °C ©j-l= 3.3 °C/W Pdmax= 58 W
D10SCEM Pd= 025 W aTl= 386 °C T(lead)= 78.6 °C
SHINDENGEN [Tj = T1 + (0)-1)*Pd = 79.4 °C
DF.= 635 %
D9 Timax = 150 °C Q-1 = 3.8 °C/W Pdmax = 33 W
5FL2CZ41A Pd= 0.26 W saTi= 448 °C  T(ead)= 84.8 °C
TOSHIBA [Tj=Tl+(6j1)*Pd = 858 °C
DF.= 572 %
D10 Timax = 150 °C Q- = 50 °C/W Pdmax = 12 W
V19E ‘ Pd = o w aTl= 854 °C T(iead= 75.4 °C
HITACHI Ti=Tl+ (0j-}*Pd = 75.4 °C
D.F.= 50.3 %
D11 Timax=__ 150 °C___ ©jl= 12 °C/W Pdmax=_ 125 W
S2L40 Pd= 024 W aTl= 394 °C  T(ead)= 79.4 °C
SHINDENGEN [Tj= 11 + (Gj-1)Pd = 823 °C
DF.= 549 %




SEMICONDUCTOR DERATING

DATE : 28-FEB-94

MODEL : LWT15H-5FF
VIN = AC 200V LOAD = 100% Ta =40°C
D13 Timax = 150 °C Oj-1 = 50 °C/IW Pdmax = 12 W
V19E Pd = 0w aTl= 38.0 °C Tlleady= 78.0 °C
HITACHI  (Tj=Tl+({©j-I)*Pd= 780 °C
D.F. = 52.0 %
ZD1 Tjmax = 200 °C 0j-l = 175 °C/W Pdmax = 1 W
1NA746A Pd = 0w aTl= 328 °C T(eady= 72.8 °C
MOTOROLA |Tj=Tl+(Gj-1)*Pd = 72.8 °C
DF.= 364 %
D2 | Timax = 200 °C Qj-l = 175 °C/W Pdmax = 1T W
1N4746A Pd = 0w aTl= 33.2 °C T(leady= 73.2 °C
MOTOROLA |Tj=T! + (@]-)*Pd = 73.2 °C
D.F.= 36.6 %
ZD3 Timax= 200 °C Oi-l="_ 175 °C/W Pdmax = 1 W
1N4735A Pd= 0 W aTi= 829 °C  T(eady= 729 °C
MOTOROLA |Tj=T1+(Qj-)*"Pd = 72.9 °C
D.F.= 365 %
ZD4 Timax= 150 °C Oj-l= 438 °C/W Pdmax = 04 W
HZS5.1NB2-TA Pd = 0w aTl= 390 °C T(lead})= 79.0 °C
HITACHI  [Tj=Ti+ (©j-)"Pd = 79.0 °C
DF. = 527 %
PCA Tijmax = 100 °C Bj-c= 500 °C/W Pdmax=  0.15 W
(SCR) Pd = 0 W ATc= 328 °C Tc= 728 °C
TLP6A7G [Tj=Tc+ (@j-c)"Pd = 728 °C
TOSHIBA D.F. = 72.8 %
PC1 Timax= 126 °C  @jc= — °C/W Pdmax= - W
(LED) i =0mA B aTc= 328 °C Tc= 728 °C
TLP647G if {max} = 36 mA (at Ta = 72.8 °C)
TOSHIBA DF = 0 oy




SEMICONDUCTOR DERATING

DATE : 28-FEB-94

MQDEL : LWT15H-5FF
VIN = AC 200V LOAD =100% Ta=40°C
]
PC2 Tjinax = 125 °GC @j-c= 667 °C/W Pdmax= 0.15 W
(TRANSISTOR) Pd= 0.004 W aTc= 322 °C Te= 722 °C
TLP732 Ti=Tc+{Bj-c)"Pd = 74.9 °C
TOSHIBA DF.= 599 %
PC2 ’__ijax = 125 °C Qj-c = - AC/W Pdmax = - W
{LED) If =1.4mA aTc= 322 °C Tc= 722 °C
TLP732 It {max) = 37 mA (at Ta = 72.2 °C)
TOSHIBA DF.= 38 %

-




|  LWT15H—5FF

AT TEMPERATURE RISE

MODEL : LWT15H-5FF

Ta: 40°C
Sym. Parts Name AT Temperature Rise (°C)
Mounting A Mounting B Mounting C Mounting D
Q1 | MOSFET 36.4 35.1 15.1 122
D1 | BRIDGE DIODE 30.0 29.3 142 17.0
D7 | S5.8.D 36.6 250.8 13.4 15.0
T1 | TRANS., PULSE 34.6 31.9 17.3 17.0
11 | BALUN COIL 35.3 35.5 15.7 17.8
C7 E.CAF 24.0 225 10.9 13.0
C14 | E.CAP 31.3 235 14.2 14.6
Conditions
(A) (B) (C) (D)
ouT N
Mounting
Method
. IN ouUT
(Standard Mounting : A) |, === 3
Input Voltage 100VAC 100VAC 100VAC 100VAC
Qutput Voltage 5FF 5FF SFF 5FF
QOutput Current 100% 100% 50% 50%

T-11




ELECTROLYTIC CAPACITOR L!FETIME VERSUS LOAD

MCDEL  :LWT15H-5FF MOUNTING POSITION : A
lout {100%) = CH1:2A
Vin : 100VAC CH2: 0.28A
CH3:0.19A
LOAD LIFETIME (YRS.)

(%) Tal =30°C | Ta2=40C | Ta3 =50°C | Ta4 = 60°C

25 17.9 8.9 4.5 2.2

50 12.5 6.2 3.1 1.6

75 8.6 4.3 2.2 -

100 55 2.8 - -

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

20

/

LIFE-T:ME (YRS.)
/

5 ) i e Bt
E% T *
b
0 =73 o 5 ‘1{%“
LOAD (%)

—a Tal=30°C _4 Ta2=40°C _. Ta=50C _5_. Ta=60C

FORMULA :
1. AL. Elec. capacitor L : Elec. capacitor computed life
105-Te {24 hours per day, 365 days operation)
L=Lox2 w (Yrs)

Lo : Guaranlee life fur Elec. capacilot

Tc : Case temperature of Elec. capacitor




MODEL

Vin

25

ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

: LWT15H-5FF MOUNTING POSITION: B
lout (100%) = CH1:2A
: 100VAC CH2 : 0.28A
CH3: 0,19A
LOAD LIFETIME (YRS.)
(%) Tal =30°C | Ta2=40°C | Ta83=50C | Ta4 =60°C
25 21.7 10.8 5.4 27
50 16.7 8.3 42 21
75 12.4 6.2 3.1 —
100 8.2 4.1 - —

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

4

Jury
A

LIFE-TIME (YRS.}

b——. .

0

LOAD (%)

3

—aTal =30°C __Ta2=40°C _, Ta=50C _s. Ta=60°C

FORMULA :

1. AL. Elec. capacitor

105-Tc

L=Lox2 ™

(Yrs)

L : Elec. capacitor computed life
(24 hours per day, 365 days operation)

Tc : Case temperature of Elec. capacitor

- Lo : Guarantee life for Elec. capacitor

1-13




MODEL

Vin

20

ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

- LWT15H—-5FF MOUNTING POSITION: C
fout (100%) = CH1:2A
: 1T00VAC CH2:0.28A
CH3 :0.19A
LOAD LIFETIME (YRS}
(%) Tal = 30°C Ta2 = 40°C Ta3d = 50°C Ta4 = 60°C
25 18.3 9.1 - -
50 12.9 6.5 - -
75 8.5 - - -
100 4.5 - - -

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

jary
v

LIFE-TIME (YRS.)

wn

0

A
LOAD (%)

S Tal = 30°C —— Taz = 40°C A Ta = 30°C _a-Ta= 60°C

FORMULA :

1. AL. Elec. capacitor

108-Tc

L=Lox2 @

(Yrs)

L : Elec. capacitor computed life
(24 hours per day, 365 days operation)

Lo : Guarantee life for Elec. capacitor

Tc : Case temperature of Elec. capacitor

-1



MODEL

Vin

20

LIFE~TIME (YRS.)

w“n

ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

—.— Tal = 30°C —— Ta2 = 40°C —aTa= 50°C s Ta= 60°C

: LWT15H-5FF MOUNTING POSITION : D
fout (100%) = CH1 : 2A
. 100VAC CH2 : 0.28A
CH3:0.19A
LLCAD LIFETIME (YRS,)
(%) Tal = 30°C Taz = 40°C Ta3 = 50°C Taa = 60°C
25 16.0 8.0 — —
50 11.4 57 - -
75 6.8 - — -
100 4.4 — — -
L
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD
==
< \\‘\\
‘\1\
>\<l R%H—_‘——\k
—
> 0 Ty _—T&T_
LOAD (%)

FORMULA :

1. AL. Elec. capacitor

L=Llox

105-Tc
o 10

L Elec. capacitor computed life

(24 hours per day, 365 days operation)

{Yrs)

Lo : Guarantee life for Elec. capacitor

Tc : Case temperature of Elec. capacitor

T-15




MODEL

vin

20

ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

LWT15H-5FF MOUNTING POSITION : A
lout (100%) = CH1:2A
: 200VAC CH2: 0.28A
- CH3: 0.19A

" LoAD LIFETIME (YRS )

(%) Tal = 30°C Ta2 = 40°C Ta3 = 50°C | Ta4 = 60°C

25 17.0 8.5 4.3 2.1

50 11.6 5.8 29 1.5

75 8.0 40 20 -

100 4.5 2.2 - -

GRAPH CF ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

—
A

LIFE-TIME (YRS.)

v

Sy i
0\-‘- \\#_ﬁ"x o
— RH\\-\\
| S— E— :
‘%&“ﬂ B 7_,\
o T |
i 50 7S ﬁ&b—

LOAD (%)
—u— 121 =30°C _,_Ta2 =40°C _,_ Ta=50°C _45_Ta=060C

FORMULA :
1. AL. Elec. capacitor L Elec. capacitor computed life
1057 {24 hours per day, 365 days operation)
L=Lox2 " (Yrs)

Lo : Guarantee life for Elec. capacitor

Te : Case temperature of Elec. capacitor
L b Te




MODEL

Vin

piy

ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

: LWT15H-5FF MOUNTING POSITION : B
lout (100%) = CH1 : 2A
1 200VAC CH2: 0.28A
CH3 : 0.19A
LOAD LIFETIME (YRS.) -
(%) Tal = 30°C Ta2 = 40°C Ta3 = 50°C Ta4 = 60°C
25 18.6 9.3 4.7 2.3
50 13.6 6.8 3.4 1.7
75 10.3 52 2.6 -
100 6.9 3.5 - -

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

—
A

LIFE-TIME (YRS))
2

o

\‘—L__

T m .

\\\1% o \
_hM““““ﬁ—L _

. _ S —

30 TS5 T
LOAD (%)
. Tal = 30°C  _,_'Ta2 = 40°C _, Ta=50°C g Ta=60°C

FORMULA :

L=Lox2 ™

1. AL. Elec. capacitor

1065-Tg

(Yrs)

L: Elec. capacitor computed life
(24 hours per day, 365 days operation)

Lo : Guarantee life for Elec. capacitor

Tc ; Case temperature of Elec. capacitor

T-17



ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL  :LWT15H--5FF MOUNTING POSITION : C
lout (100%) = CH1 :2A
Vin : 200VAC CH2 : 0.28A
CH3:0.19A
LOAD LIFETIME (YRS3.)
(%) Tal = 30°C Taz = 40°C Ta3 = 50°C Tag = 60°C
25 111 5.5 - -
50 7.3 3.7 - —
75 5.5 - - -
100 33 - - -
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD
10
4
&2 8
o) \ﬁ\\
[ —_—
= 6 T -
= P ““‘*-Il-_lkk
| —
= :
S -_\“‘P \\.
2
0 3 i —1
LOAD (%)

_a Tal = 30°C _, Ta2 = 40°C

FORMULA :

—a—Ta=350°C _5 Ta=60C

1. AL. Elec. capacitor

L=Lox2*

1s-Te

(Yrs)

L : Elec. capacitor computed life

(24 hours per day, 365 days operation)

- Lo : Guarantee life for Elec. capacitor

Tc : Case temperature of Elec. capacitor

T-18



MODEL

Vin

20

—
o

10

LIFE-TIME (YRS))

v

ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

: LWT15H—5FF MOUNTING POSITION : D
lout (100%) = CH1: 2A
: 200VAC CH2: 0.28A
CH3: 0.19A
LOAD ) LIFETIME (YRS.)
(%) Tal = 30°C | Ta2=40°C | Ta3 =50°C | Ta4 = 60°C
25 15.7 78| — -
50 10.3 5.2 _ ~
75 7.3 —~ — -
100 4.8 - — i -

GRAPH CF ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

—w Tal = 30°C

>0

—+ TaZz = 40°C

LOAD (%)

!

o Ta=1350°C _go Ta=60C

FORMULA :

1. AL. Elec. capacitor

105-Tc

L=lox2 10

(Yrs)

L : Elec. capacitor computed life
(24 hours per day, 365 days operation)

Lo : Guarantee life for Elec. capacitor

Tc : Case temperature of Elec. capacitor
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DATE

VIBRATION TEST

TYPES OF VIBRATION TEST :
A) OSCILLATOR FREQUENCY SHWEEP

EQUIPMENT = EMIC CORPORATION VIBRATION TEST SYSTEM F-400~BM-E47T

VIBRATION GEMNERATOR 905-FN
PROCEDLIRE
PSUT
v y
Fixture X
(CARTTN= NN pd —=
[ 1
/N 7
TESTER
PSUT Direction

A) VIBRATION TEST WITH FREQUENCY SWEEP

FREQUENCY 10 ~~ 55 Hz

SWEEP TIME 1 min.

ACCELERATION Fixed (2@)

DTIRFCTTION Xy ¥y 7

DURATION 1 hr. for each direction.
TEST POINT =:

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

abnormalities. )
2. Ripple voltage (At 00OvaG and output)
. 3..Mechanical Condition (No breckage)
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TEST RESULTS :
(after vibration) °
A)
TEST OUTPUT VOLTAGE | RIPPLE VOLTAGE | MECHANICAL
POINT v) (mV) CONDITION NOTE
CH1 | cH2 | cH3 | CHI | CH2 | CH3
BEFORE
TEST | 5.005 | 12,026 [11.980{ 70 | 60 | 60 OK
DIRECTION
X 5.005 | 12.026|11.980| 70 | 60 | 60 OK
Y 5.005 | 12.026{11.980| 70 | 60 | 60 O.K
Z 5.005 | 12.026{11.980| 70 | 60 | 60 OK
EVALUATION RESULT : @xs} / FAIL
VISUAL INSPECTION RESULT : / FAIL
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NOISE SIMULATION TEST
Circuit for measurement and equipment used *
PSUT
ACG/FG o— < NOISE,
L O 4 foe—— e}
N o T SIMULATOR AC LINE

Testing Conditions :

MODEL @ ENS=-24X (SANKID

Input Voltage @ 100VAC
Qutput Voltoge : Rated
ODutput Current ¢ ML, 100%

" Ambient Temp. = 25 o(C

Settings :

MODE covuianaaven Normal 5 Common
TRIG SELECT .-.. Line or Ext (Line)
PULSE WIDTH -... 50, 200, 800, 100Cns
PHASE SHIFT ... 0 ™~ 360 Dearee
POLARITY «uvenn- + ., -

NOISE LEVEL --.. 0 ™o 2KV

Acceptance Criterio :

13 No damage of PSUT

23 No outpuk failure

3) Check any abnormalities (eg9. noise)

Evaluagtion Result :
PASS / FATL
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EQUIPMENT

."

CONDITIONS

(¥

PROCEDURE

(¥ ]

EILECTROSTATIC DISCHARGE TEST

SET-30E (SANKT ELECTRONTC)
Diccharge Resistor - 250 ohm
Capacitor unit : 200 nF
Ambient Temperature : 25°C
Input Voltoge T oo vac
OQutput Voltoge :  Rated
Cutput Current : Rated

Applied veltragc

The PSUT should be in o good working condition.
Discharge the applied voltoge to the touchable
parts of the PSUT (Chassis, [nput Terminal,

Qutrut Terminagl,
check any abnermalities.

Each point to be tested 3 times with different

polarity.
to 15kVY.

Voltage should be gpplied from 3kV

+3kV, 25kV, £10kV, 215kY

FG Terminal, ACG Terminal) and

Scope “\&\\\ PSUT - SET-30F
l \ . L
L ond % ‘\\\\\ Discharge probe | i _ isurge
o -y : qul.
FG P,
o ‘ —i—a TG
LINE — ° %L' ”’ T
ACCEPTANCE CRITERIA ': 1. . No domaae of PSUT
2. No purput foilure
3. No obnormolities
EVALUATION RESULT : / FAIL
m. | AONEo_ |5 8t | Rewesdrn |@@gs .
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LIGHTNING SURGE_TEST
TEST CIRCUIT, TEST EQUIPMENT
Surgc o/p
o GND FG S —
AOG o— A L
AC(L)O——:::( AC... ”EAcm
AC (N) 0 ¢
Shield wire T
PSUT TESTER

CONDITIONS =

Input Voltage H

Qutput Voltoge

Qutput Current :
Applied Voltoge :

Applied Point .

Number of Test

Polarity
Ambient Temp.

APPLIED VOLTAGE WAVEFORM :

ACCEPTANCE CRITERIA =

ipplied voltage (%)

100

7
sol—/.

90 N

MODCL : L5SG - 12K - £ ( SANKI)

ACTO0V

* Rated

Rated

From 3kV in steps of 0.5kVY
Check the max. withstand voltage

Between FG — AC

Each voltoge 3 times

+ -

25¢eC

30

/
1.2~

4 (ps)

1.
3.

50

No damage to the PSUT
No output failure
No abnormalities

EVALUATION RESULT :3,0KV / FAIL
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