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Method of calculation

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

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

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

Formula:
1 1
MIBF = ———e———— = - X 10°¢ (Hrs)
Aoquip :L;i Ni (>\o)i
ANoquip = Total equipment failure rate (Failures/10shrs)
Ao = Failure rate of the ith component
Ni = Number of i*™ component
n = Number of categories of components

MTBF Value

mTer = 80866 hrs.
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DATE

Components Derxating Data

(At Nominal Line and Rated Load, Ambient Temperature 50°¢)

Calculation Method

A . Semiconductors

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

B. IC, Resistors, Capacitors etc.

Operating ambient temperatuf¥e, 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 oja = Tj(max) - Ta
Pc(max) Pc(max)
Tc : Case Temperature (Normally_2SOC)
Ta : Ambient Temperature (Normaliy ZSOC)
Pc(max) : Maximum Power Loss
Tj(max) : Maximum Junction Temperature

©jc : Junction to Case Thermal Resistance

©ja : Junction to ambient Thermal ‘Resistance

@ o E BT 7%
APPD ENGR - DJWG%—NO. | .
CHK T DWG -
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SEMICONDUCTOR DERATING

IDWG. NO.:  PA775-56-03 | DATE : 6-DEC-92
MODEL : KWD15-1212
VIN = AC 100V LOAD = 100% Ta=50°C

Q1 Tchmax= 150 °C  Och-c= 1.563 °C/W Pdmax= 80.0 W
25K1510 Pd= 0.64 W aTc= 41.2 °C Tc= 91.2 °C

FUJdi Tch = Tc + (Och-c)*Pd = 92.2 °C

DF.= 615 %

Q2 Tjmax= 150 °C Oj-c= 125 Pdmax = 1 W
28C2873-Y Pd = 0 W aTc= 33.0 °C Tc= 83.0 °C
TOSHIBA  [Tj=Tc + (©j-c)*Pd = 83.0 -°C

D.F.= 553 %

A1l Timax= 150 °C Qj-c = 70 °C/W Pdmax= 0725 W
UC2842ADW Pd= 0.435 W aTc= 36.3 °C Tc= 86.3 °C
UNITRODE [Tj=Tc + (0j-¢)*Pd = 116.8 °C

DF.= 77.9 %

A2 Tjmax= 125 °C Oj-c= 259.7 °C/W Pdmax=_0.39 W
HA17431UA Pd= 17.77 mW  aTc= 328 °C Tc= 828 °C

HITACHI  |Tj=Tc + (©j~c)*Pd = 87.4 °C
D.F.= 69.9 %

PC1 Tjmax=_ 125 °C Oj-c=_ 400 °C/W Pdmax= 50 mW

(LED) If= 1.3 mA aTc= 33.8 °C Tc= 83.8 °C
TLP121GR |ALLOWABLE If (max) = 29.0 mA (at 83.8 °c)

TOSHIBA DF.= 45 %

PC1 Timax=__ 125 °C Oj-c= 400 °C/W Pdmax= 150 mW
(TRANSISTOR) Pd= 52 mW aTc= 33.8 °C Tc= 83.8 °C
TLP121GR [Tj=Tc + (©j—c)*Pd = 85.9 °C

TOSHIBA D.F.= 687 %

D1 Tjmax=__ 150 °C Oj-l=_ 10 °C/W Pdmax= 125 W
S1WB(A)608 Pd= 0.286 W aTl= 414 °C_ T(ead)= 91.4 °C
SHINDENGEN [Tj =Tl + (Qj-)*Pd = 94.3 °C

DF.= 629 %
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SEMICONDUCTOR DERATING

[DWG.NO.:  PA775-56-04 | DATE ; 6-DEC-92
MODEL : KWD15-1212
VIN = AC 100V LOAD = 100% Ta=50°C
D2 Timax = 150 °C Oj-l= 23 °C/W Pdmax= 543 W
EC8FS6 Pd= 37 mW ATl= 410 °C  T(lead)= 91.0 °C
NIHON=-INTER [Tj = Tl + (Oj-I)*Pd = 91.9 °C
D.F.= 61.3 %
D3 Timax= 125 °C Oj-l= 100 °C/W Pdmax= 150 mwW
15S184TEBS5L Pd= 0 W aTl= 40.2 °C  T(lead)= 90.2 °C
TOSHIBA |Tj=Tl+ (6j-)*Pd = 90.2 °C
DF.= 722 %
D4 Tjmax= 125 °C Oj-l= 100 °C/W Pdmax= 150 mW
1SS184TE85L Pd= 10.8 mW aTl= 37.2 °C  T(lead)= 87.2 °C
TOSHIBA |Tj=Ti+ (6j-)*Pd = 88.3 °C
D.F.= 706 %
D5 Timax = 150 °C Oj-1 = 23 °C/W Pdmax= 543 W
D1FL20U Pd= 28.6 mW 2aTl= 39.3 °C  T(lead)= 89.3 °C
SHINDENGEN |Tj= Tl + (8j-)*Pd = 90.0 °C
D.F.= 60.0 %
D6 Tjmax = 150 °C Oj=l = 23 °C/W Pdmax= 543 W
D1FL20U Pd= 0.159 W aTl= 527 °C  T(lead)= 102.7 °C
SHINDENGEN |[Tj =TI + (Oj-)*Pd = 106.4 °C
D.F.= 70.9 %
D7 Timax= 150 °C Oj~l = 23 °C/W Pdmax= 543 W
D1FL20U Pd= 0179 W aTl= 527 °C  T(lead)= 102.7 SC
SHINDENGEN |Tj =Tl + (Oj-)*Pd = 106.8 °C
DF.= 712 %
D8 Tjmax= 150 °C Oj- = 23 °C/W Pdmax= 5.43 W
D1FL20U Pd= 0179 W ATi= 527 °C  T(lead)= 102.7 °C
SHINDENGEN [Tj =TI + (©j-)*Pd = 106.8 °C
DF. = 712 0
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SEMICONDUCTOR DERATING

[DWG. NO. : PA775-56-05 | DATE : 6-DEC-92
MODEL : KWD15-1212
VIN = AC 100V LOAD = 100% Ta = 50°C

D9 Tjmax= 150 °C Oj-l = 23 °C/W Pdmax= 543 W

D1FL20U Pd= 0.179 W aTl= 527 °C  T(lead)= 102.7 °C
SHINDENGEN |Tj =TI + (8j-I)*Pd = 106.8 °C
DF.= 712 %

D10 Timax = 150 °C Oj-1 = 23 °C/W Pdmax= 543 W

D1FL20U Pd= 0.179 W aTl= 523 °C  T(lead)= 102.3 °C
SHINDENGEN |[Tj = Tl + (Bj-)*Pd = 106.4 °C
DF.= 709 %

D11 Tjimax= 150 °C Oj-I = 23 °C/W Pdmax= 543 W

D1FL20U Pd= 0.179 W ATl= 523 °C  T(lead)= 102.3 °C
SHINDENGEN |Tj =TI + (©j-)*Pd = 106.4 °C
DF.= 709 %

D12 Tjimax= 150 °C Oj-l = 23 °C/W Pdmax= 543 W

D1FL20U Pd= 0.179 W aTl= 523 °C  T(lead)= 102.3 °C
SHINDENGEN [Tj =Tl + (Oj-)*Pd = 106.4 °C
D.F.= 709 %

D13 Tjmax= 150 °C Oj-1 = 23 °C/W Pdmax= 543 W

D1FL20U Pd= 0.179 W aTl= 523 °C T(lead)= 102.3 °C
SHINDENGEN [Tj =Tl + (©j-)*Pd = 106.4 °C
D.F.= 709 %

ZD1 Tjmax= 200 °C Oj-l= 175 °C/W Pdmax = 1 W
1N4744A Pd = 0w aTl= 372 °C  T(lead)= 87.2 °C
MOTOROLA |[Tj=Tl+ (©j-)*Pd = 87.2 °C

D.F.= 436 %

ZDh2 Tjmax= 150 °GC Oj-I= 100 °C/W Pdmax= 150 mW
02CZ212-2Z Pd= 21,6 mW aTl= 323 °C  T(lead)= 823 °C
TOSHIBA  |Tj=Tl+ (8j-))*Pd = 84.5 °C

D.F.= 56.3 %
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s T TEMPERATURE RISE

%

IDWG. NO.  PA775-66-02 ]

MODEL : KWD15-1212 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 41.2 42.8 41.9 42.5 41.6
Al PWM IC 36.3 39.2 36.9 38.7 37.0
D6 UFRD 52,7 49.7 50.5 49.3 50.3
D11 UFRD 52.3 54.3 54.6 53.5 54.7
Cé E. CAP 34.2 34.6 32.6 33.6 33.0
c18 OS CAP 34.6 34.1 33.6 34.4 36.8
c21 OS CAP 33.3 30.3 32.2 31.7 34.0

INPUT VOLTAGE = 200VAC
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 48.4 49.7 47.8 47.8 47.5
A1 PWM IC 42.2 41.8 38.6 40.1 38.6
D6 UFRD 53.4 53.6 53.6 54.0 54.1
D11 UFRD 54.5 54.5 54.2 54.7 58.6
Cé E. CAP 37.1 38.2 35.1 35.9 35.7
c18’ OS CAP 36.0 39.6 39.0 38.9 31.0
c21 OS CAP 30.8 31.1 34.0 35.6 36.8
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8/40
ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD15-1212 MOUNTING : A

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 50.2 25.1 12.6 52 1.8
60 32.9 16.5 7.9 2.8
80 22.2 11.1 4.3
100 19.3 9.7 3.6
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING A KWD15-1212
50.0
40.0
n
Qé \\
g 30.0
= 4
= 20.0 \\ ——pgy
i
10.0
\Ea\
\\*‘g 4
A
0.0
25 60 LOAD (%) 80 100
—#—Tal =30°C —a—Ta3=40°C —-=—Ta4 =50°C
—&—Ta5=60°C —&A—Ta6=70°C
&30 FORMULA
1. TAIERa T L B T oV EHEGEEE

AL. Electrolytic capacitor

L = LO X 2(105-Tc)/10 (year)

2.08= 5% Lo
O.S capacitor
L = Lo X 1005-Tay22 (year) Tc

Elec. Capacitor computed life.

(2 4 WefEEHEE), 36 5H)
(24 hrs per day, 365 days per year)
B T Y RATEME
Guarantee life for Elec. cap.

B 7 YD — B E
Case temperature of Elec. cap.
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9/40
ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD15-1212 MOUNTING : B

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 53.9 26.9 13.5 5.8 2.0
60 32.9 16.5 7.9 2.8
80 22.6 11.3 4.5
100 18.8 9.4 3.8
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING B KWD15-1212
60.0 k
50.0
& 40.0
2
2 \\
g 300
; A\ \\
]
Lt
\
i
10.0 i I
\Ea\
\\N T =]
A
0.0
25 60 LOAD (%) 80 100

~&8—Tal=30°C —4—Ta2=40°C -8-Tal3=50°C
——Tad =60°C -—=a—Ta5=70°C

5. _FORMULA

1. TNIERa T Y L
AL. Electrolytic capacitor

L = Lo X 2(105Teyt0 (year)
2.08= 7% Lo
O.S capacitor
L = Lo X 1QrosTarz (year) Tc

Ef o T Y HEERMGEEE
Elec. Capacitor computed life.

(2 4 BefEHEEE), 36 5H)
(24 hrs per day, 365 days per year)
B T RIS GE
Guarantee life for Elec. cap.
BT oY —RRE
Case temperature of Elec. cap.
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD15-1212

VIN

MOUNTING : C

—#—-Tal =30°C
—o—Ta4 = 60°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 52.4 26.2 13.1 5.6 2.0
60 36.5 18.3 9.1 3.2
80 25.1 12.6 5.2
100 21.6 9.8 3.5
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING C KWD15-1212
60.0
50.0 l\
& 40.0
o
2 \'\
g 300
; A \ﬁ\
— 20.0 \\
00 B | \A\
;‘\“N \E}\\a
0.0
25 60  LOAD(%) 80 100

——Ta2=40°C —8—Ta3 =50°C
——Tab5 =70°C

F5_ FORMULA

LT IERa T
AL. Electrolytic capacitor

L = LO X 2(105-Tc)/10

2.08a 54

0.S capacitor

L - LO X 10(105~Tc)122

(year)

BT Y HEEMEME
Elec. Capacitor computed life.

(2 4 BFRERESE), 36 5H)
(24 hrs per day, 365 days per year)

Lo : B F YR EAE

(year) Tc

Guarantee life for Elec. cap.
B T YOy — 2R
Case temperature of Elec. cap.
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD15-1212

VIN

MOUNTING : D

: 100VAC DATE: SEPT 12, 2008
LOAD LIFETIME (YRS)
(%) Ta=30°C | Ta=40°C | Ta=50°C | Ta=60°C | Ta=70°C
25 54.6 27.3 13.7 5.9 2.1
60 37.6 18.8 94 3.4
80 23.9 12.0 4.9
100 201 7.6 2.7

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING D KWD15-1212

60.0 l\
50.0 <
& 40.0
4
2 \"\
£ 300
; A
- 20.0 \L\
S
10.0 __t*\\"\
3
P | \E
A I T
0.0
25 0 100

—o—Tad4 = 60°C

60 LOAD (%) 8
—8—Tal=30°C —&—Ta2=40°C —&—Ta3=50°C

—2—Ta5 = 70°C

#+5 =0 FORMULA

LT NIERa T
AL. Electrolytic capacitor
L - LO x 2(105-Tc)/10

2.0Sa 7o
0.8 capacitor
L = Lo X 1Qtos-Teyz2

L
(vear)

Lo
(year) Tc

B T Y EREMEE
Elec. Capacitor computed life.

(2 4 Bl ERER)., 36 5H)
(24 hrs per day, 365 days per year)
B2 T U YHREEE MR
Guarantee life for Elec. cap.
BT YO —RRE
Case temperature of Elec. cap.
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12/40
ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD15-1212 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 47.5 23.8 11.9 4.8 1.7
60 35.5 17.8 8.9 3.1
80 25.7 12.8 54
100 21.0 8.3 2.9
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING E KWD15-1212
50.0

[

40.0

30.0

/

20.0

LIFETIME (YRS)

i
10.0

\EE\

N\EB\

0.0

25 60 LOAD (%) 80

—#—-Tal1=30°C —4—Ta2=40°C —&-Ta3=50°C
——Ta4 =60°C —-—Ta5=70°C

& _FORMULA

B = T oY EE R RE
Elec. Capacitor computed life.

1. TNVIERE T W L
AL. Electrolytic capacitor

L = Lo X 2(10&Ter0 (year) (2 AFsMERBEE). 36 50)
(24 hrs per day, 365 days per year)
2. 08S= 54 Lo BT Y RAEEME
0.S capacitor Guarantee life for Elec. cap.
L = Lo X 1Qu0sTar22 (year) Te ERE T YO — R RE

Case temperature of Elec. cap.
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13/40
ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD15-1212 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 37.3 18.6 9.3 3.3 1.2
60 25.1 12.6 52 1.8
80 16.5 7.9 2.8
100 15.8 7.9 2.9
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING A KWD15-1212
50.0
40.0
g .\
i
=
m 20.0
w20
= A'\\l \ &
10.0
Ls\
\E;\_\r
P 7 H
002 I— ]
25 60 LOAD (%) 80 100
—&—Tal1=30°C —&—Ta2=40°C -5-Ta3=50°C

—e—Tad =60°C —a—Tab=70°C

F5 . _FORMULA

LT NIEFa T oY L
AL. Electrolytic capacitor

EfE o T VR EEM AR
Elec. Capacitor computed life.

L = Lo X 2(05Tane (year) (2 4WpfEREFEE., 36 5H)
(24 hrs per day, 365 days per year)
2.0S= 5w Lo TR T R E
0.S capacitor Guarantee life for Elec. cap.
L = Lo X 1QosTarz (year) Te BT YO A RE

Case temperature of Elec. cap.
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14/40
ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD15-1212 MOUNTING : B

VIN : 200VAC DATE: SEPT 12, 2008
LOAD LIFETIME (YRS)
(%) Ta=30°C | Ta=40°C | Ta=50°C | Ta=60°C | Ta=70°C
25 411 20.5 10.3 3.9 1.4
60 25.0 12.5 5.2 1.8
80 18.6 8.3 3.3
100 14.6 57 2.0
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING B KWD15-1212
50.0
40.0 B~
)
g
o 30.0
-2_ \\'\
‘_
4K}
L 20.0
= \u\
\ \_.
10.0 —
o0 | A e— S e S
25 6 80 100

O LOAD (%)
—8-Tal=30°C —&—Ta2=40°C -5—Ta3=50°C
—o—Tad = 60°C Ta5 = 70°C

FH5=U_FORMULA

1TV IER= Ty L
AL. Electrolytic capacitor

Ef D T oY HEEREMEEE
Elec. Capacitor computed life.

L = Lo X 20106Tey10 (year) (2 4R EFBEE, 36 5H)
(24 hrs per day, 365 days per year)
2.0S=>5 4% Lo B D T R EGE
0.8 capacitor Guarantee life for Elec. cap.
L = Lo X 1QesTa2 (year) Tc B T YO — AR

Case temperature of Elec. cap.
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15/40
ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD15-1212 MOUNTING : C

VIN  :200VAC DATE: SEPT 12, 2008
LOAD LIFETIME (YRS)
(%) Ta=30°C | Ta=40°C | Ta=50°C | Ta=60°C | Ta=70°C
25 450 22,5 11.2 4.4 1.6
60 29.9 14.9 6.8 2.4
80 21.7 10.9 4.2
100 17.5 6.1 2.2
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING C KWD15-1212
50.0
40.0 \
)
4
z
= 300
=
200 T
\.
10.0 F=—x
N\E}\\E I
0.0 L I I E—
25 60 LOAD (%) 80 100
—8—-Tal=30°C —4—Ta2=40°C —8—Ta3=50°C
——Tad =60°C = Ta5=70°C
3}# . FORMULA
1. 7AIEBa LT LW ‘ L BT o EEEGEME

AL. Electrolytic capacitor Elec. Capacitor computed life.

L = Lo X 2(0sTare (year) (2 4 B ERERRE), 36 5H)
(24 hrs per day, 365 days per year)
2. 08z F 8 Lo B2 T Y RIEEMGE
0.S capacitor Guarantee life for Elec. cap.
L = Lo X 15Tz (year) Tc B T YO —ARE

Case temperature of Elec. cap.
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16/40
ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD15-1212 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 46.9 23.4 1.7 4.7 1.7
60 27.3 13.7 5.9 2.1
80 18.3 9.7 3.5
100 17.1 6.0 2.1
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING D KWD15-1212
60.0
50.0
$4M-\\\
2
=
£ 300
= \-\
E A\
= 200
\ 1\\\\—:
10.0 == E—
\-EB\ R
25 6 100

O  LoAD (%) &0

—#-Ta1=30°C —A—Ta2=40°C —8—Ta3=50°C
——Ta4 =60°C —=-a—Ta5=70°C

#5 = _FORMULA

LTI NIERa Ty L
AL. Electrolytic capacitor

B T Y ER M RE
Elec. Capacitor computed life.

L. = Lo X 200510 (year) (2 4 FFERRE, 36 5H)
(24 hrs per day, 365 days per year)
2.0S= U F Lo Bff = 7 YRR
0O.S capacitor Guarantee life for Elec. cap.
L = Lo X 1Qties-Tar22 (year) Tc BT YO — R E

Case temperature of Elec. cap.
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17/40
ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD15-1212 MOUNTING : E

VIN : 200VAC DATE: SEPT 12, 2008

LIFETIME (YRS)
Ta =50°C

LOAD
(%)

Ta=30°C | Ta=40°C Ta=60°C | Ta=70°C

25

35,5

17.8

8.9

3.1

1.1

60

27.3

13.7

5.9

2.1

80

21.6

10.8

4.2

100

17.4

8.7

3.4

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING E KWD15-1212

40.0

[

30.0

20.0

LIFETIME (YRS)

10.0

\ES—“—___H]

0.0

60 80

LOAD (%)

—8—Ta1=30°C —4—Ta2=40°C -8=-Ta3=50°C
—6—Tad =60°C —=a—Tab5=70°C

F5 . _FORMULA

B = T Y HEER A
Elec. Capacitor computed life.

1. 7NVIER2 T oy L
AL. Electrolytic capacitor

L = Lo X 20050 (year) (2 4 WFEEREE)., 36 5H)
(24 hrs per day, 365 days per year)
2.08zarF Lo B = 7 Y RIEHEME
0.8 capacitor Guarantee life for Elec. cap.
L = Lo X 1QosTar2 (year) Tc BT YD —RRE

Case temperature of Elec. cap.

TDK-Lambda
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VIBRATION TEST

TYPES OF VIBRATION TEST =
A) OSCILLATOR FREQUENCY SWEEP

B) RESONANCE FREQUENCY

EQUIPMENT : EMIC CORPORATION VIBRATION TEST SYSTEM F—400—BM~EA4T
VIBRATION GENERATOR 905-FN

PROCEDURE =
PSUT
Y
Fixture
1L yd X
T—EE' i
J L A
TESTER
PSUT Direction
VIBRATION TEST WITH FREQUENCY SWEEP
FREQUENCY 10 " 55 Hz.
SWEEP TIME 1 min.
ACCELERAT ION MAX 106G.
AMPLITUDE 1.65mmPP CONSTANT.
DIRECTION Xe Yo Z.
DURATION { hr. for each direction.
TEST POINT =

1. Qutput voltoge (Apply some shock when checking
the o/p voltogey and observe any
abnormalities. ).

2. Ripple voltage (At AGI0QV input and output)

3. Mechanical Condition (No bregkage)

. 'f;giéﬁqx" 5 A I s
U 6_//;,/ T A 75 e
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K réh ENGR [ 33 - MV - DWG —
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DATE
TEST RESULTS
(after vibrotion)
| | QUTPUT VOLTAGE | RIPPLE VOLTAGE | : ,
1 TEST l (V) s (mv) IMECHANICAL! NOTE |
| POINT (—=——=—=———=——=—=- [ ——m = (CONDITION | |
1 | CH1 | CH2 [ CH3  CH1 | CH2 | CH3 | N |
[gm—m—— fm——— j————m [——=—m [ === f————= [ === [————————— | ~———— x
BEFORE

1 1 [ | l I L {
|;;;;;;§\IE§E;11.853;11-855 1 [ 5C | 50 , 0.K |
e i Bt | ———=— [—=——= [~——== [——=—— | ————- [————— [ === |
1 1 { | s 1 (1 {
| X { 11.865 [11.860 | [ 50 | 50 , 0.K |
[——mm f————— [————=— | —— e [ === [——=—= | = | mmmm | e !
l [ | ! [ [ P |
| v | 11.854 (11.861 | [ 50 | 50 | 0K |,
[——=—m— [ —=——= === [=———— === [—==—— [————— [ === — mm———= [
1 I ! | | ! L {
[ z | 11.862111.855 | ! 50 | 50 I I 0.K I
EVALUATION RESULT = / FAIL
VISUAL INSPECTION RESULT = PASS / FAIL

i I T g

Sy iz ol (Al Fro

APPD ENG D \VGT—‘ NO- .........
M ® ®NOM
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NOISE SIMULATION TEST

Circuit for megasurement ond equipment used

PSUT
ACG/FG O“"——*——ﬁ—\ : NOISE
L o g Y
N o ) SIMULATOR AC LINE

MODEL : ENS—24X (SANKI)
Testing Conditions =
Input Voltage : AC100V
Qutput VYoltaoge : Rated
Qutput Current ¢ 0% s 100%

Ambient Temp. : 25 o(C

Settings :
MODE cwevwusonss Normal , Common

TRIG SELECT --... Line or Ext (Line)
PULSE WIDTH .... 505 200, 800, 1000ns
PHASE SHIFT -... 0 "o 360 Degree
POLARITY «oevn-- o, -

NOISE LEVEL -.-- 0 ~u 2KV

Acceptance (Criteria :
1) No damage of PSUT

2) No output failure
(eg. 0Over/Undershooot <« 3% of Vo)

3) Check any abnormolities (eg. noise)

Fvaluation Result @
/ FATL

2. =g |uo#| £ B I 7 55
APPD |7 & far - 43 | ENGR | /> 1 - 93 |DWG —No. U
B m| cenNEd | a @m| Rowds, ™ PA775'6]“O1 - :
CHK /)_'D/ -73 DWG 13- V- 43 o e
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EQUIPMENT =

CONDITIONS =

PROCEDURE =

ELECTROSTATIC DISCHARGE TEST

SET-30E (SANKT ELECTRONIC)

Discharge Resistor 250 ohm

Capacitor unit 200 pF

Ambient Temperature 25°C

Input Voltage AC100V

Qutput Voltage Rated

Qutput Current Rated

Applied Voltage +3kV,y, +5kV, +10kV,y £185kY

The PSUT should be in a g9ood working condition.
Discharge the applied voltage to the touchable
parts of the PSUT (Chassis,; Input Terminalsg
Qutput Terminal, FG Terminal, ACG Terminal) ond
check any abnormalities.

Fach point to be tested 3 times with different
polarity. Voltage should be applied from 3ky
to 15kV.

Scope \§§§S;: PSUT SET-30E
o +V . ) o A
Load % %O 0 C[))lschdrge probe i, |surge
: 1 vol,
0 =V : |
o—EG —i—o EFG
. s
LINE AC
S o

ACCEPTANCE CRITERIA : 1.

EVALUATION RESULT

No damage of PSUT
2. No output failure

( aVo € 3% of Vo)
3. NoO abnormalities '

B | e [t 213 meremppn
APPD [0 mie 73 | ENGR [ n+ a1 IDWG -No.  —— o
/L A‘”R 73 1 | 93 _ ~ B
i CCNEO . |8 | Ramath:m PA775-62-01 |
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LIGHTINING SURGE TEST
TEST CIRCUITs TEST EQUIPMENT
Surge o/p
o GND FG
ACG o 1
.,
Aﬂuo—:i' mwégmm q)
AC (N) o— 5
Shield wire Jﬁ;ﬁ
PSUT TESTER
MODEL : L SG - 12K - E ( SANKI)
CONDITIONS = Input Voltage = AC100V
Qutput Voltage @ Rated
Qutput Current @ Rated

Applied Volta

Applied Point
Number of Tes
Polarity

Ambient Temp.

APPLIED VOLTAGE WAVEFORM :

(%)

100
90 /

—/

ge

t

From 3kV in steps of 0.5kV
Check the max. withstaond voltase
Between FG - AC

Fach voltage 3 times

-+

’
25oC

50
30

|/

7

Applied voltage

oY
1.2+
|

(ps)

ACCEPTANCE CRITERIA = 1.
2-
3.

EVALUATION RESULT =

50

No damaoge to the PSUT
No output failure
No abnormalities

‘I!%E’ / At

<N 2
ABBD ?ﬂfﬁm/ EN {L A 55
£ R-?; o W B I DWG—No. .
% o NE‘OI . £y B oavotth - PA7 75“74 - O ] -
CHK [ ,y+w, -93|DWG [ W& -V ~942¢, "
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EM [ TEST
TEST CIRCULT
X d = 800 mm
PUST
‘:/ S
FG Al plate
AC Cord . o P
Spactrum LISN ,//“/
inalyzer (s500) ' 7
I = 400 mm
C —
- Earth N\ ‘ ) I
AL plate (an x 2m) Input line filter
TEST EQUIPHENTS

SPECTRUM - ANALYZER 85688 HEWLETT PACKARD
QUASI-PLAK ADAPTER 856504 HEWLETT PACKARD
RF PRESELECTOR 856854 HEWLETT PACKARD
LISH 382572  EHCO

CONDITIONS

[NPUT VOLTAGE

AC 100V, AC 200V

TDK-Lambda

QUTPUT VOLTAGE -  RATED
OUTPUT CURRENT -  RATED
AHBIENT TEHP Lo9se
2. | Tk imEs
APPD [ ENGR D WG —No
SR o=
| CHK WG |
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DATE

15 - MAR -1993 -

|ty

hp
i

T
11 Tan 3852
CMIS5I0M LEVEL T dBuY]
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1E:5E: 10

3z

It

HIAG s T oT: Jolf SRR 7+ M 1) v Tl o)
HHEO15-1213 YAS1GG )

40 iy

£

o
‘-_é‘"
I

S Ll
QH‘JLdthﬁt,

]
i

FREGUENTY (MH=z]

jaal an

\
np EMISTION LEVEL [ dBu%d
[sz] v 3

11 Tzn §883

11:88:20

HE] T s i M TR T g
{EMDIS-1212 VRCIEO
gn
e
: CLASS A
BE  frosa ;
\\.Jé
1)’;‘ CLASS B8
5 i \A“-H" i
40 P iy ’ "
% Wl {h il ,
g i “ :
A JJJ SR T
=0
i { 10 ap
B FRESGUENCY [MHz2 .
. I Deae J5%%%  jE:i&:3d :
Ne  EmiEsTon LeveL ¢ emon L
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s POMWOIS~1212 VRC 2ew :
e i - l
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o5 i_\ i i

o
oy el !

Aéﬁ
e

i
i
i
i
i

]
FREQALUEMEY [MHz]

vin = 100vac

Vin = 200V

g
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g
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LV
e
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KWD _15-1515
LOAD 1007 DATE 15 - MAR * 1993 "

hp

100

ED

EMISSION LEVEL € dBu'/]

1 Dew 1882 11:36:068

WOE @Rv1l - 5,74 - COMRUSTED
KWD19-1515 WAC 106G

LRSS R

ED
Vin = 100Vac
40 .
f Frotole
i J
A Iy :
on .
1 1 T8 an
S e FREGUENCY MMz o
! | 1 Dec 1892 1R:5R:4%
i TP EMISEION LEVEL [ dBuvd
! tos L ¢l all T b RV M s R ) e
! : HWDIS~-1515 WAC 208
: !
BR | |
; | CLASS A
A i
: CLASS o .
. | “mi\‘ : Vin = 200Vec
o Pl
40 Ay R R S S T ' L] Ik
. il ﬁt’j M
("1" Uij : [ r? i
39 i
.1 it 1 an
FREGUENCY [HHz]
[ 1 e 1aaz 3:458: 58
npe EMISSION LEVEL € dBut) ! flsc 1332 13:48:56

1ab

8]

ED

L3 1T A R e Rl TR T o
¢ MHDIS-1515 YA 24
p iy e 3 pr
A e ° . oo ]
N T i SUASS A
Mo -
- ™ “ CUdss o Vin = 200Vac
: =, : ;
“J ©  VDE
&4&5 ; | il ﬁ%.t with 2Dy
gl M 0,3, botuemn
N ] ke ML) ad 2C(N)
. . ! ' ] an

FREEGUENTY [HHz)
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