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KWS15

1. Method of calculation

This calculation 1s by 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 e 1s determined based on MIL-HDBK—-217D.

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

Formula:

1 1

MTBF = - — = — X 10
T Ni(re)i

et

(Hrsy

)\ oqu.ip

= Total equipment failure rate (Failures/10%hrs)

Noaquis

A e = Faillure rate of the 1% component
Ni = Number of 1®™ component
n = Number of categories of components
2. MTBF Value
Condition : Nominal line, rated load

Ambient Temperature 25°C

MIBEF = v183'715'5 ‘ 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

oic = Ty(max) - TcC oja = Tij(max) - Ta
’ Pc{max) Pc(max)
Tc : Case Temperature (Normally ZSOC)
Ta : Ambient Temperature (Normally ZSOC)
Pc(max) : Maximum Power LoOss
Tj({max) : Maximum Junction Temperature
©jc : Junction to Case Thermal Resistance
@ja : Junction to ambient Thermal Resistance
22 - - XmE=s e
APPD R . ENGR - - D WG — Ne.
% N PA768—56-02 -
CHK - - D WG -
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SEMICONDUCTOR DERATING

IDWG. NO.

PA768-56-03 |

MODEL : KWS15-5

DATE : 21-MAY—-1982

VIN = AC 100V LOAD = 100% Ta =50°C
Q1 Tchmax = 150°C ©ch-c = 1563 °C/W Pd{max) = 80.0 W
25K1663L Pd = 1.073 W ATc = 47.7 °C Tc = 97.7 °C
FUJI Tch = Tc + (©ch—c) *Pd = 99.38 °C
DF, =66.25%

AT Timax = 150 °C Qj—c = 70.0 °C/W Pd(max) =. 0.725 W
UC2842ADW Pd = 0.31 W ATc = 431 °C Tc = 93.1 °C
UNITRODE Tj = Tc + (©j—c)*Pd = 114.8 °C

D.F. =76.53 %

A2 Timax = 125 °C ©j—c = 258.74 °C/W Pd(max) = 0.385 W
HA17431FPA | Pd = 0.30 mW iTec = 37.0 °C Tc = 87.0 °C
HITACHI Tj = Tc + (Bj—c)* Pd = 87.08°C

D.F. = 69.66 %
PCH Tjmax = 125 °C Bj—c = —-- °C/W Pd(max) = 50 mW
(LED) lf = 0.10 mA 4Tc = 382.9 °C Tc = 82.9 °C
TLP121GR Allowable If (max.) = 30 mA (atTc = 82.9 °C)
TOSHIBA D.F. =0.33% '

PCH Tjimax = 125 °C Oj—c = 400 °C/W Pd(max) = 150 mW
(TRANSISTOR) | Pd = 0.37 mW 4Tc = 32.8 °C Tc = 82.9 °C
TLP121GR Tj = Tc + (6j—c)* Pd = 83.05 °C

TOSHIBA D.F. = 66.44 %

D1 Tjmax = 150 °C Oj—1 = 10.0 °C/W Pd(max) = 125 W
S1WB(A)60B Pd = 0.634 W AT(lead) = 44.2 °C T(iead) = 94.2 °C
SHINDENGEN | T] = Tl + (©j—)) *Pd = 100.54 °C

D.F. =67.0%

D2 Tjmax = 125 °C Bj—1 = 100 °C/W Pd(max) = 150 mW
1SS184TE85L| Pd = 42.77 mW AT(lead) = 46.4 °C T(lead) = 96.4 °C

TOSHIBA Tj = Tl + (6j—) *Pd = 100.68 °C

D.F. = 80.54 %
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SEMICONDUCTOR DERATING

' DWG. NO.

PA768-56-04 |

MODEL : KWS15-5

DATE : 21 —MAY—-1882

VIN = AC 100V LOAD = 100% Ta = 50°C

D3 Tjmax = 150 °C 6j—1 = 23.0 °C/W Pd(max) = 5.43 W
D1FL20U Pd = 46.59 mW 4T(lead) = 45.8 °C T(lead) = 95.8 °C
SHINDENGEN | Tj = TI + (8j—l) *Pd = 96.87 °C

D.F. =64.58 %

D4 Tjmax = 150 °C ©j—1 = 23.0 °C/W Pd(max) = 5.43 W
EC8FS6 Pd = 52.93 mW 4T(lead) = 47.9 °C T(lead) = 97.9 °C
NIHON—INTER| Tj = Tl + (8j-) *Pd = 89.12 °C

D.F. = 66.08 %

D5 Tjmax = 150 °C ©j—c = 3.0 °C/W Pd{(max) = 41.7 W
TP802C04 Pd = 1.02 W 4Tc = 58.8 °C Tc = 108.8 °C

FUJI Tj = Tc + (9j—c)*Pd = 111.86 °C

DF. =7457 %

D6 Tjmax = 150 °C 8j—c = 3.0 °C/W Pd(max) = 417 W
TP802C04 Pd = 1.02 W 4Tc = 58.8 °C Tc = 108.8 °C

FUJI Tj = Tc + (@j—c)*Pd = 111.86 °C

D.F. =74.57 %

D7 Tjmax = 125 °C 6j—1 = 100 °C/W Pd(max) = 150 mW
15S184TE85L | Pd = 0 mW AT(lead) = 40.0°C T(lead) = 90.0°C
TOSHIBA Tj = Tl + (8j—-1)*Pd = 90.0°C

D.F. =72.0% :

ZDA1 Tjmax = 200 °C Oj—c = 175 °C/W Pd(max) = 1.0 W
1N4735A Pd = 0O W ATc = 43.5 °C Tc = 83.5 °C
MOTOROLA T| = Tc + (©j—c)*Pd = 83.5 °C

D.F. =466 %

Q2 Tjmax = 150°C Oj—c = 125 ° C/W Pd(max) = 1.0 W
25C2873-Y Pd = 0O W 4ATc = 30.0°C Tc = 80.0°C
TOSHIBA Ti = Tc + (8j—c)*Pd = 800°C

D.F. =533%
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dT TEMPERATURE RISE

[

| DWG. NO. PA768—66—02 |
MODEL : KWS15-5 DATE : 15—MAY~1992
INPUT VOLTAGE = 100VAC
Ta = 50 °C dT TEMPERATURE RISE (°C)
OUTPUT DERATING (%) 100% 100% 100% 100% 100%
SYMBOL [PARTS NAME | MOUNTING A | MOUNTING B | MOUNTING C| MOUNTING D | MOUNTING E
a1 MOSFET 47.7 47.4 45.3 442 45.4
Al PWM IC 43.1 43.3 40.2 39.5 40.2
D5 SBD 58.8 58.2 58.4 58.6 58.6
T1 X' TMER 53.0 52.3 52.0 49.4 51.8
Cs E.CAP 36.3 37.0 33.8 32.8 34.5
Ci6 | OS CAP. 36.5 37.1 33.7 31.7 37.0
INPUT VOLTAGE = 200VAC
Ta = 50 °C 4T TEMPERATURE RISE (°C)
OUTPUT DERATING (%) 100% 700% 100% 100% 100%
SYMBOL [PARTS NAME | MOUNTING A | MOUNTING B | MOUNTING C| MOUNTING D| MOUNTING E
a1 MOSFET 53.8 53.3 49.6 49.9 49.8
N PWM IC 457 45.7 413 418 414
D5 SBD 60.6 60.8 60.1 60.0 60.2
T XTMER 554 54.5 52.9 515 52.6
s E.CAP 39.7 40.2 35.4] 358 36.2
Ci6 | OS CAP. 38.6 39.0 34.4 33.4 37.8
MOUNTING ~ MOUNTING MOUNTING MOUNTING MOUNTING
A B c D £
INPUT |OUTPUT
5 5 |
: T =
: Ll ;
L— i 1
L) |
j
INPUT [INPUT OUTPUT |INPUT
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWS15-56

VIN

MOUNTING : A

: 100VAC DATE: SEPT 12, 2008
LOAD LIFETIME (YRS)
(%) Ta=30°C | Ta=40°C | Ta=50°C | Ta=60°C | Ta=70°C
25 58.5 29.3 11.8 4.1 1.5
60 32.5 13.2 4.7 1.6
80 23.8 8.4 2.9
100 12.8 4.5 1.6
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING A KWS15-5
70.0
60.0

50.0 \
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x
. 40.0
|
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T . \\
. —
M\b}“ﬁ & I
0.0
25 60 LOAD (%) 80 100

—8—-Ta1=30°C —&—Ta2=40°C
—o—Tad = 60°C —a—Tab5=70°C

—&—Ta3 = 50°C

%0 FORMULA

1 TNVIERa T L
AL. Electrolytic capacitor
L=loX 2(105-Tc)/10 (year)

2.08Sz= 5 Lo
0.8 capacitor
L = Lo X 1Quos-Ter0 (year) Tc

B T o EFEm A EE
Elec. Capacitor computed life.

(2 4 ReffERiRE), 365H)
(24 hrs per day, 365 days per year)
B T Y RIEEME
Guarantee life for Elec. cap.
Effm T oY O —ARE
Case temperature of Elec. cap.
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWS15-5 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 56.9 285 11.7 4.1 1.4
60 31.1 12.4 4.4 1.5
80 22.6 7.9 2.8
100 12.1 4.2 1.5
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING B KWS15-5
70.0
60.0

50.0 -\
40.0 \k
30.0 “\

20.0

LIFETIME (YRS)

\E k—\
00 G N & I
25 60 LOAD (%) 80 100

—#-Tal =30°C —4—Ta2=40°C —&-Ta3=50°C
——Tad4 = 60°C —=-—Ta5=70°C

%= FORMULA

Bfg o o7 oI HEEHRMEEE
Elec. Capacitor computed life.

1. T7NIBRa T L
AL. Electrolytic capacitor

L = Lo X 2(0sTente (year) (2 4 FFEGRRE), 36 5H)
(24 hrs per day, 365 days per year)
2.08= v F Lo Bfig= 7 Y RIEFME
0.8 capacitor Guarantee life for Elec. cap.
L = Lo X 1QuoesTerz0 {year) Te BT YO —RARE

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

MODEL : KWS15-5

VIN

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 59.8 29.9 12.3 4.3 1.5
60 36.0 15.7 5.5 1.9
80 27.7 10.3 3.6
100 17.2 6.0 2.1
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING C KWS815-5
70.0
m@u\\\\
__50.0
0)
4
. 40.0
18]
= \n\
= 30,0 \\ﬂk\\\\
L
= 200
10.0 = E—
T |
Y'Y, S — i i
25 60 LOAD (%) 80 100

—8—Ta1=30°C —&—Ta2=40°C —&-Ta3=50°C
—s—Tad =60°C —-A—Tab5=70°C

## X _FORMULA

1.7V IBEMEa LT W

AL. Electrolytic capacitor
[ = Lo X 200sTay0

2,08z 50
0.8 capacitor
L = LO X 10(105-Tc)/20

(year)

(year)

Lo

Tec

BT o HERMETRE
Elec. Capacitor computed life.

(2 4 RFERHS), 36 5 H)
(24 hrs per day, 365 days per year)
T o T o RIEEME
Guarantee life for Elec. cap.
BT YO —ARE
Case temperature of Elec. cap.
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWS15-5

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 64.9 32.5 14.6 5.1 1.8
60 38.1 18.5 6.5 2.3
80 30.5 13.0 4.6
100 21.2 7.5 2.6
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING D KWS15-5
70.0 L\
60.0
500
[7]
&
> 40.0
U§J \l\
E 300 —~ —
12
= 200
' \n\
10.0 — i
' g B o
0.0 B\M &
25 100

—o—Tad = 60°C

80  LoaD(%)
—@—-Ta1=30°C —a—Ta2=40°C —-E—-Ta3=50°C

-Ta5=70°C

353 FORMULA

LT NIEREa T Y

Al. Electrolytic capacitor

L = Lo X 2(0sTarto

2. 08z 74
0.S capacitor
L = Lo X 1Quos-Tey20

(year)

(year)

L : EfE T oY HEEFMEIEE
Elec. Capacitor computed life.

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

Lo : EiE o T oY REEFAE
Guarantee life for Elec. cap.
Tc : BT YOy — R EE

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

MODEL : KWS15-5 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
100 59.8 29.9 10.9 3.8 1.3
80 34.8 12.3 4.3 1.5
65 21.9 7.7 2.7
25 12.2 4.3 1.5
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING E KWS15-5
70.0
%0&\\\
__ 500
v
4
2 40.0
jni]
m \\*\\\
k= 300
L
: \
20.0 \\\\\
10.0 —— B
s k\\i
R, S —— il 3
100 80 LOAD (%) 65 25

—&8—-Tal1=30°C ——Ta2=40°C —&-Ta3=50°C
——Tad4 =60°C —&-a—Ta5=70°C

FH8 . FORMULA

LTNIERa T oY L
AL. Electrolytic capacitor

L = Lo X 2(0sTano (year)

2. 08zav7 % Lo
0.S capacitor
L = Lo X 1Qt0sTar20 (year) Tc

BfE o T oY HEESE MR
Elec. Capacitor computed life.

(2 4 mpflE#ERiRE, 36 5H)
(24 hrs per day, 365 days per year)
BfR o T Y RAEEME
Guarantee life for Elec. cap.
BT YO —ARE
Case temperature of Elec. cap.
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWS15-5

VIN

MOUNTING : A

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 50.2 25.1 10.6 3.73389631| 1.31104259
60 27.9 11.6 4.1 1.42554337
80 19.6 6.9 2.4
100 10.3 3.6 1.3
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING A KWS15-5
50.0
40.0
)
o
z
w 30.0
g | \.'\
E \
. 20.0
10.0 = =S —— T
i‘\
M\E\ i
0‘0 Zs N‘N ==} l']
25 60 LOAD (%) 80 100

—@—-Tal =30°C ——Ta2=40°C -8-Ta3d3 =50°C
—o—Ta4 =60°C —-Aa—Tab=70°C

L=LoX2

2.08= 7

O.S capacitor

L=LoX10

53 FORMULA

LT NIERa T oY
AL. Electrolytic capacitor
105-Tc

10

105-Tc
22

L
(year)

Lo
(year) Te

BfE = T Y HEER M AE
Elec. Capacitor computed life.

(2 4w EREE, 3650)
(24 hrs per day, 365 days per year)
BT o RIEEME
Guarantee life for Elec. cap.

B T YO — ARE
Case temperature of Elec. cap.
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWS15-5

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 43.4 21.7 9.1 3.2 1.1
60 27.7 11.0 3.9 1.4
80 18.9 6.6 2.3
100 9.9 3.5 1.2
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING B KWS15-5
50.0
40.0 B\
)
L 300
z \\
=
{0 200
[
10.0
\EL\\“\
M
0.0 A -\é T
25 60 LOAD (%) 80 100

—&—Tal1=30°C —a—Ta2=40°C -&-Tald=50°C
—o—Tad =60°C —A—Tab6 =70°C

& FORMULA

1. TNIER= T oW L BT oY HEEREMAREE
AL. Electrolytic capacitor Elec. Capacitor computed life.
L = Lo X 2uos-Tare (year) (2 4 WS E), 36 5H)
(24 hrs per day, 365 days per year)
2.08= 5 Lo BT P REEME
0.8 capacitor Guarantee life for Elec. cap.
L = Lo X 1QuesTaro (year) Tc BT YO —ARE

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

MODEL : KWS15-56

MOUNTING : C

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 45.0 22.5 9.5 3.3 1.2
60 33.2 14.7 5.2 1.8
80 222 8.4 3.0
100 16.0 5.6 2.0

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING C KWS15-5

50.0 K
40.0
ED\ \\
& 300
i
g ‘ \\
E 200 T
10.0 { —
\
\Eg\ \A
] £ 4
0.0 &
25 60 LOAD (%) & 100

—#—Ta1=30°C —&—Ta2=40°C —-B—-Ta3 =50°C
——Tad =60°C —4—Tab=70°C

F# = _FORMULA

TR LT o HEERMRE
Elec. Capacitor computed life.

1T IEa T L
AL. Electrolytic capacitor

L = Lo X 2u0sTano (year) (2 A WETEREE). 36 5H)
(24 hrs per day, 365 days per year)
2.08= 5 Lo EBfE T Y RAEEME
0.S capacitor Guarantee life for Elec. cap.
L = Lo X 1Q(0sTer20 (year) Tc BT YO —ARE

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

MODEL : KWS15-5 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 49.9 25.0 11.7 4.1 1.4
60 33.8 16.9 5.9 2.1
80 24.8 11.0 3.9
100 17.3 6.2 2.2

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING D KW815-5

50.0 l\
40.0
%)
x
o 30.0
E y \-_\
E 20.0 \
=~ \JL\ g
10.0 == — |
] A
0.0 AT\M I A )
25 60 LOAD (%) 80 100

—B-Ta1 =30°C —&—Ta2=40°C —5—Ta3=50°C
~—<—Tad4 =60°C —-A-Ta5=70°C

#E=X _FORMULA
1.7 VIEfEa T L : R = T YR A A A RE
AL. Electrolytic capacitor Elec. Capacitor computed life.
L = Lo X 2q0sTane (year) (2 4B dEFREE), 36 5H)
(24 hrs per day, 365 days per year)
2.08= 5 W Lo : B T Y REEF M
0.8 capacitor Guarantee life for Elec. cap.
L = Lo X 10/0&Tar0 (year) Tc : BT o0 r—ARE
Case temperature of Elec. cap.
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWS15-5 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 43.7 21.9 8.0 2.8 1.0
60 31.8 11.7 4.1 1.4
80 15.6 5.4 1.9
100 11.2 3.9 1.4

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING E KWS15-5

50.0
40.0 T~
7)
o
\>:, \-\
w 30.0
=
b
L 200 T
- \ \B\
100 f——— = — T
T S RE———
Y'Y S S— I— Y
25 60 LOAD (%) 80 100
~@-Tal =30°C —a—Ta2=40°C —&—Ta3=50°C
——Tad =60°C —A—Ta5=70°C
5%z _FORMULA
1.7 IERa T W L : Bfga L7 oY HEEHEMEEME
AL. Electrolytic capacitor Elec. Capacitor computed life.
L = Lo X 20105Tai0 (year) (2 4 FfEEREE, 36 50)
(24 hrs per day, 365 days per year)
2.08=vF v Lo B T o HRIEEGE
0.S capacitor Guarantee life for Elec. cap.
L = Lo X 1QuosTar0 (year) Tc : BT YO — R RE
Case temperature of Elec. cap.
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4

VIBRATION TEST

TYPES OF VIBRATION TEST =
A) OSCILLATOR FREQUENCY SWEEP

B> RESONANCE FREQUENCY

EQUIPMENT = EMIC CORPORATION VIBRATION TEST SYSTEM F—400-8M-E47
VIBRATION GENERATOR 905-FN
PROCEDURE = ‘
PSUT
/ Y
( Fixture
d 1 e A
1
— .| :
J L Z

TESTER |
’ PSUT Direction

VIBRATICN TEST WITH FREQUENCY SWEEP

FREQUENCY 10 ™~ 55 HzZ.

SWEEP TIME 1 min.

ACCELERAT ION MAX 106.

AMPLITUDE 1.65mmPP CONSTANT.

DIRECTION Xs Yo Z.

DURATION { hr. for each direction.
TEST POINT =

1. Qutput voltage (APply some shock when checking
the o/p voltage, ‘and observe any
abnormalities.)

5. Ripple voltage (At nominal ouwtput and ACIOOV:)

3.. Mechanical Condition (NO breakage)

. | i fall> | B At R LG \HEES e,

ol " 7,/
APPD [ %, -gu/ - 9o | ENGR [ o vy - |[DWG—No o

% Ervg— | # Dbl ) L
P e b L I W PA768-64-01
7

TDK-Lambda




KWS15 ~12 , 2%
: 74

DATE S - 4 .92

TEST RESULTS =

(after vibration)

I | QUTPUT VOLTAGE | RIPPLE VOLTAGE | ! |

| TEST i D) | (my) IMECHANICAL! NOTE |

| POINT |=—=—————===—=7~7~ | m—m e {CONDITION | :

I | CH1 | CH2 | CH3 | CH1 | CHz | CH3 I | |
| g m | ===~ | ————= | ————= | === | ————= | === | —m jmm———e |

BEFORE

| | ! ! [ | | | i 1
le}Iglllﬁﬂ‘—‘—l‘—‘"—l 83.51 — — 1 9K l ‘
e | === [ ——=—— | ——=—= | ————= [ === | === | —m——m——— [=m———— |

i | ! | | f [ I i |

| X | 11.90] —= | —— 1 83.51 —| ——-O.K | |

| mmmm————— | === | === === j————= f = fmm——— | —m——————— [ mmm——— |

I I | ! I I ! ! | I

I Y {11.90f — | — 1 83.510 — I T | 0. K ! |
| mmm fmm— | | ————= [————= | === ————= | ——— | == |

| | I | [ I f | | |
l VA {11.96] — | — 1 83.00 — | 7| 0. K { l
EVALUATION RESULT = ' / FATE

VISUAL INSPECTION RESULT = / At

- & # Rm&s e ,
APPD ) : ENGR . . D WG — No. T
: ® W om| 2% PA768-64-02 R

TDK-Lambda
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=

NOISE SIMULATION TEST

Circuit for measurement and egquipment used

PSUT
KEGS/FG o< NOISE
L s 4 =
N O ; SIMULATOR AC LINE

MODEL @ ENS—-24X (SANKID

Testing Conditions =
Input Voltage : 'ACIO0V

Qutput Voltaoge : Rated

Qutput Current @ 0% > 100%
Amﬁient Temp. =@ 25 oC
Settings :
MODE wecmeeonnn.- Normal , Common
TRIG SELECT .-.. Line or Ext (Line)
PULSE WIDTH -... 50, 200, 800, 1000ns
PHASE SHIFT .... 0 ™o 360 Degree
POLARITY «-ce-w- + ., -
NOISE LEVEL ---- 0 o 2KV

Acceptance Criteria :
1) No damage of PSUT

2) No output failure
(eg. Q(ver/undershoooct < 3% of Vo)

3) (Check any abnormalities (eg. noise)

Evaluation Result :

R | el | % E sy ue |HEES -

ad BX A

Y w7 wh— £l Dbl PA768-61-01 o
CHK | 20 -8% - 92| DWG 17 - ¢ -9z : .

TDK-Lambda
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EQUIPMENT =

CONDITIONS

PROCEDURE

ELECTROSTATIC DISCHARGE TEST

SET-30E (SANKI ELECTRONIC)

Discharge Resistor : 250 chm

Capacitor unit - 200 pF

Ambient Temperature @ 25°0(

Input Voltage : ACI00V

Qutput Voltage X Rated .

Qutput Current : Rated

Applied Voltage T +3kV, x5kVY, +10kV, +15kV

The PSUT should be in a good working condition.
Discharge the applied voltoge to the touchable
parts of the PSUT (Chassiss Input Terminals,
Qutput Terminal, FG Terminals ACG Terminal) and
check any abnormalities.

Fach point to be tested 3 times wWith different
polarity. Voltaoge should be applied from 3kyY
to 15kV.

[ Scope \Qizii\ psuT SET-30E
\o +V Di h be | 1 1 .
Load % \\\\\ orscharge pro o :sgige
tvol.
° -V ! P
S . o | FG
I I
LINE . AC :
o0

. ACCEPTANCE CRITERIA ¢ 1. No damage of PSUT

EVALUATION RESULT :

2. No output failure (‘AVO < 3% of Vo)
3. No abnormalities

.GIEE’ / A=

5%

APPD

e

= 31| PS Geo T 7 52 A

) gl 9 ENGR 2 -y -9y |D WG —No.
% L7 ~e— o | PA768-62-01
CHK [ 2 ~may- 2 | DWG | pp -y -4z

TDK-Lambda

(o]

(6
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LIGHTNING SURGE TEST

TEST CIRCUITs TEST EQUIPMENT
Surge o/p
—
FCo GND FG
BEG o
AC (L) o—:( AC,, é gAC.N éu)
AC (N) o
Shield wire :
PsuUT TESTER
MODEL ® [ SG -.12K —E ( SANKI)
CONDITIONS = Input Voltase = ACI00V
Qutput Voltage . Rated
Qutput Current Rated

Applied Voltoge

Applied Point
Number of Test
Polarity
Ambient Temp.

APPLIED VOLTAGE WAVEFORM :

ACCEPTANCE CRITERIA =

%)

e e ¥E 8%

From 3kV in steps of 0.bkV
Check the max.

Between FG - AC
Fach voltage 3 times

-+

ebel

(ps)

No damage to the PSUT
No output failure

~ 100 :

o 90

o ,;/

5 /

,—{

2 50 /

9 30/

0 .

% ol

0, -

g 1.2+

I 50

1.
2.
3. No

abnormalities

withstand voltoage

EVALUATION RESULT :6.0Kv PASS /  —FAH
2. | 7D & s| ¢S Ce  mmsms .
APPD [79" 1,/ 4o | ENGR c%m D WG —No. -
H KwGg £ -3 PA768-74-01 N
CHK [ 2-pw7- 92| DWG [ /7 -4 -7z AL e

TDK-Lambda
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EMI TEST
[EST CIRCULT
d =800 mm |
i PUST
/ S
FG Al plate
AC Cord i prd P
Spectrum LISN
Analyzer (500) .
h = 400 mm
I I —
4 Earth Al plate (2m x 2m)

Input line filter

TEST EQUIPHENTS

SPECTRUM - ANALYZER 85688 HEWLETT PACKARD
QUAS1-PEAK ADAPTER 856504 HEWLETT PACKARD
RF PRESELECTOR 856854 HEWLETT PACKARD
LISH 3825/2 EHCO
CONDITIONS : ‘
INPUT VOLTAGE : AC 100V, AC 200V
QUTPUT VOLTAGE RATED
QUTPUT CURRENT RATED
AHBIERT TEHP. ~ : 25°C
2 %l -
APPD ' E - - — No. : :
+ -71-02— i
m = ‘ PA768~71
CHK » DWG | -

TDK-Lambda
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1
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R

EMISSION LEWEL € dHutl

FREGUENCY [MHz]

2 Dso 18C

Vin=1C0Vac

Vin'z 200Vac

Vin=200Vac

VDE

With external cap.
0.33uF between

j@Ac(L) and Ac(N).

FREGUENCY IMHz]

X @& =

- . D WG — No.

TDK-Lambda
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Vin=100Vac

Vin= 200Vac

FREGUEMIY MHzZ3
3 Oep 188E {2:52:0R

e oassion ;;\_E:_ '[ P
es : pre R YT E T e T
o Vin=200Vac
VDE
- With external cap.
i 0.33uF Dbetween
o © Ac(L) and Ac(N).
m e i . - 'E 23
FREGUENTT [MH=]
FE -
. . — 0.
. PATES-71-04— |

=7 .
APPD . - ENGR
8l

t
CHK . . DWG . .
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