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Please understand that it may be changed for an improvement etc.
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Method of calculation

This calculation is 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 is determined based on MIL-HDBK—-217D.

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

Formula:
1 1
MIBF = —————— = -3 X 10¢ (Hrs)
Roquip ?:‘ Ni (7\0) 1
MNoquip = Total equipment failure rate (Failures/10¢hrs)
A e = Failure rate of the i=h component
Ni = Number of i®*» component
n = Number of categories of components
MTBF Value

Temperature 25°C

MTBF = 84877 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 Tij(max) - Tc oja = Tiji(max) - Ta
Pc{max) Pc(max)
Tc : Case Temperature (Normally‘2SOC)
Ta : Ambient Temperature (Normally 250C)
Pc(max) : Maximum Power Loss
Tj{max) : Maximum Junction Temperature
6jc : Junction to Case Thermal Resistance
6ja : Junction to ambient Thermal "Resistance
22 - R Hmt=
APPD . . ENGR - . D WG —No.
CHK . : pwae [ - - | T
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SEMICONDUCTOR DERATING

[DWG. NO. : PA774-56-03 | ~ DATE: 6-DEC-92
MODEL : KWD10-1212
VIN = AC 100V LOAD = 100% Ta =50°C

Q1 Tchmax = 150 °C Och-c = 1.563 °C/W Pdmax= 80 W

28K1510 Pd= 0.365 W ATc= 47.9 °C Tc= 97.9 °C

FUJ Tch = Tc + (©¢ch-c)*Pd = 98.5 °C

DF.= 656 %

Q2 Tjmax = 150 °C Oj-c = 125 °C/W Pdmax = 1 W
25C2873-Y Pd = 0.0 W aTc= 39.1 °C Tc= 89.1 °C

TOSHIBA Tj=Tc + (Bj-c)*Pd = 89.1 °C
DF.= 594 %

A1 Tjmax = 150 °C Bj-c = 70 °C/W Pdmax= 0725 W
UC2842ADW Pd= 038 W ATc= 494 °C Tc= 994 °C
UNITRODE |Tj=Tc+ (Bj-c)*Pd = 126.0 °C

D.F.= 84.0 %

A2 Tjmax = 125 °C Qj-c = 259.7 °C/W Pdmax= 0.385 W

HA17431UA Pd = 21 mW aTc= 389 °C Tc= 88.9 °C
HITACHI Ti=Tc+ (Bj-c)*Pd = 94.4 °C
DF.= 755 %

PC1 Timax = 125 °C Bj-c = 400 °C/W Pdmax = 50 mw

(LED) If = 1.8 mA aTc= 385 °C Tc= 88.5 °C
TLP121GR  JALLOWABLE If (max) = 26.0 maA (at 88.5°c)

TOSHIBA D.F. = 6.9 %

PC1 Timax = 125 °C Bj-c = 400 °C/W Pdmax = 150 mw
(TRANSISTOR) Pd = 52 mW aTc= 385 °C Tc= 88.5 °C
TLP121GR ({Tj=Tc+ (©j-c)*Pd = 90.6 °C

TOSHIBA D.F.= 725 %

D1 Tjmax = 150 °C Bj-l = 10 °C/W Pdmax = 125 W
S1WB(A)60B Pd= 0.206 W aTl= 34.6 °C T(lead)= 84.6 °C
SHINDENGEN [Tj=Tl+(Qj-l)"Pd = 86.7 °C

DF.= 578 %
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SEMICONDUCTOR DERATING

DWG. NO. : PA774-56-04 DATE : 6-DEC-92
MODEL: KWD10-1212
VIN = AC 100V LOAD = 100% Ta =50°C
D2 Timax= 150 °C Oj-l = 23 °C/W Pdmax = 543 W
EC8FS6 Pd = 30 mwW aATl= 48.7 °C T(lead)= 98.7 °C
NIHON-INTER |Tj =Tl + (8j-)*Pd = 99.4 °C
D.F.= 66.3 %
D3 Timax= 125 °C Oj-I= 100 °C/W Pdmax = 150 mW
1S8S184TE85L Pd = 0.0 W ATl= 457 °C T(lead) = 95.7 °C
TOSHIBA Ti=T +(6]-)*Pd = 95.7 °C
DF.= 76.6 %
D4 Timax= 125 °C Bj-l= 100 °C/W Pdmax= 150 mw
18S184TES5L Pd= 523 mW ATl=  46.3 °C T(lead)= 96.3 °C
TOSHIBA Tj=Tl+(©j-)*Pd = 96.8 °C
DF.= 775 %
D5 Tjmax = 150 °C Oj-l = 23 °C/W Pdmax = 543 W
D1FL20U Pd= 27.28 mW ATl= 487 °C T(lead)= 98.7 °C
SHINDENGEN |Tj =TI+ (©j-)*Pd = 99.3 °C
DF.= 66.2 %
D6 Timax= 150 °C Bj-l = 23 °C/W Pdmax = 543 W
D1FL20U Pd= 0.219 W ATi= 554 °C T(lead)= 1054 °C
SHINDENGEN |Tj=TI+ (©j-1)*Pd = 110.4 °C
DF.= 7368 %
D7 Timax= 150 °C Oj-1 = 23 °C/W Pdmax = 5.43 W
D1FL20U Pd= 0219 W aTl= 554 °C T(lead)= 105.4 °C
SHINDENGEN |[Tj=Tl+ (©j-))*Pd = 1104 °C
DF.= 736 %
D10 Tjmax = 150 °C Oj-1 = 23 °C/W Pdmax = 543 W
D1FL20U Pd= 0.219 W aATl= 54,3 °C T(lead) = 104.3 °C
SHINDENGEN [Tj=T! + (8j-1)*Pd = 109.3 °C
DF.= 729 %
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SEMICONDUCTOR DERATING

DWG. NO. : PA774-56-05 | DATE : 6-DEC-92
MODEL : KWD10-1212
VIN = AC 100V LOAD = 100% Ta=50°C

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

D1FL20U Pd= 0.219 W aATl= 543 °C T(lead) = 104.3 °C
SHINDENGEN [Tj=Tl + (©j-I)*Pd = 109.3 °C
DF.= 729 %

ZD1 Timax = 200 °C Oj~1 = 175 °C/W Pdmax = 1 W
1N4744A Pd= 0.0 W aTl= 354 °C T(lead)= 85.4 °C
MOTOROLA [Tj=Tl+ (8j-)*Pd = 85.4 °C

D.F.= 427 %

D2 Timax = 150 °C Bj-1 = 100 °C/W Pdmax = 150 mw
02Cz12-Z Pd= 21.6 mW aTl= 454 °C T(lead)y= 95.4 °C
TOSHIBA  [Tj=Tl+ (6j-)*Pd = 97.6 °C

D.F.= 650 %
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dT _TEMPERATURE RISE

| DWG. NO. PA774-66-02 |
MODEL : KWDi0—1212 DATE : 31-DEC.-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
Q MOSFET 47.9 47.0 45.9 46.7 46.0
Al PWM IC 49.4 48.9 46.4 48.2 26.3
D5 SBD 48.7 46.8 46.8 47.0 46.5
T1 XTMER 48.4 47.0 47.9 46.7 47.8
C6 E.CAP 38.8 39.1 36.6 37.8 37.4
Ci8 | OS CAP. 41.0 39.8 39.8 38.8 41.7
C21 OS CAP. 39.0 38.8 37.3 37.0 39.6
INPUT VOLTAGE = 200VAC
Ta = 50 °C dT TEMPERATURE RISE (°C)
OUTPUT DERATING (%) 100% 100% 100% 100% 100%
SYMBOL [PARTS NAME | MOUNTING A | MOUNTING B | MOUNTING G| MOUNTING D | MOUNTING E
Q MOSFET 55.3 54.0 53.4 53.5 53.2
Al PWM IC 53.8 52.9 50.8 52.5 50.8
D5 SBD 53.2 50.9 51.6 51.1 50.8
T1 XTMER 52.7 50.9 52.6 50.6 52.1
C6 E.CAP- 43.1 43.4 12| 42.0 42.0
Cis__| OS CAP. 44.0 42.6 431 414 45.0
c21 OS CAP. 422 41.7 40.6 39.7 43.0
MOUNTING.  MOUNTING MOUNTING MOUNTING MOUNTING
A B c D €
INPUT |OUTPUT
10 [
c- :‘D
L e — | . H
cin—,zmzmzﬁzl—’lc:: > 5.:. ! H—y
i | |
i }
INPUT |INPUT OUTPUT {INPUT
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8/40
ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD10-1212 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 40.5 20.3 10.1 3.8 1.3
60 22.2 11.1 4.3 1.5
80 17.6 8.8 3.1
100 14.0 4.9 1.7
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING A KWD10-1212
40.0
& 30.0
24
>
w
=
= 20.0
L
|1
10.0 B —
» N A
0.0 \\ T A p
25 6 100

O  LoaD(%) %0
~@-Tal =30°C —4—Ta2=40°C —85-Ta3 =50°C
—o—Ta4 =60°C = Tab=70°C

FHH . _FORMULA

Bif = 7 oY EEFOMEEE
Elec. Capacitor computed life.

L7V IEMRa T oW L
AL. Electrolytic capacitor

L = Lo X 20105Tar0 (year) (2 4 FFfEREEEl, 36 5H)
(24 hrs per day, 365 days per year)
2.08SzvF 4 Lo B T Y REEFEHE
O.S capacitor Guarantee life for Elec. cap.
L = Lo X 10Qv0esTa22 (year) Tc B2 T o0 —RRE

Case temperature of Elec. cap.
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9/40
ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD10-1212 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 40.8 204 10.2 3.8 1.3
60 21.9 10.8 4.3 1.5
80 17.3 8.5 3.0
100 13.7 5.6 2.0

GRAPH OF ELECTROLYTIC CAPACITO

R LIFETIME VS LOAD

MOUNTING B KWD10-1212

40.0 l
o 30.0
x
z
: \
=
— 200
™ \u\
L
- \\ |
10.0 1 \“\
\{3—\ —
oo | I s
25 60 LOAD (%) 80 100
—#—Tal1=30°C —4—Ta2=40°C -=-Ta3=50°C

——Ta4=60°C —a—Ta5=70°C

FHE A _FORMULA

L7V IERa Ty L
AL. Electrolytic capacitor
L = Lo X 2(05Tay0 (year)
2.08=zF 4 Lo
0.8 capacitor
L = Lo X 1Qtios-Tar22 (year) Tc

BT o HEFGREE
Elec. Capacitor computed life.

(2 4 FFfEEREE)., 36 5H)
(24 hrs per day, 365 days per year)
B T YRR
Guarantee life for Elec. cap.
BT YO — AR
Case temperature of Elec. cap.
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10/40
ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD10-1212 MOUNTING : C

VIN : 100VAC DATE: SEPT 12, 2008
LOAD LIFETIME (YRS)
(%) Ta=30°C | Ta=40°C | Ta=50°C | Ta=60°C | Ta=70°C
25 447 22.3 11.2 4.4 1.5
60 25.5 12.7 5.4 1.9
80 20.3 10.1 3.8
100 16.2 57 2.0
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING C KWD10-1212
50.0
40.0
g
> 30.0
w
: | \\
td_j 200 T T
10.0 B ——
\EE\ I—
00 l:\\\—w _\E}‘*\\{J
25 60 100

LOAD (%) 80
—8-Tal=30°C —A—Ta2=40°C —&—Ta3=50°C
—6—Ta4 =60°C —a—Ta5=70°C

#5: _FORMULA

1. TN ERa T L
AL. Electrolytic capacitor

T o T Y HEEFRMEIREE
Elec. Capacitor computed life.

L = Lo X 2u0s-Tara (year) (2 4 mpfiERiEFEE), 36 5H)
(24 hrs per day, 365 days per year)
2.08Sa v F W Lo Bfig = 7 v RIEEME
0.S capacitor Guarantee life for Elec. cap.
L =Lo X 1Q0s-Ter22 (year) Te B T YO — AR

Case temperature of Elec. cap.
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11/40
ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD10-1212 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 42.5 21.3 10.6 4.1 1.4
60 23.8 11.9 4.8 1.7
80 18.8 9.4 3.4
100 15.0 6.2 2.2
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING D KWD10-1212
50.0
40.0 N
g
> 30.0
1w
= \-\
W 20,0 S ———
10.0 —
\E \“
: N
00 O — I A
25 6 100

O LoaD(%) 80
—8-Tal=30°C —4A—Ta2=40°C —B—Ta3=50°C

—iTad = 60°C  —a—Tab = 70°C
3 &#, FORMULA
1. TAIERa T L B o LT Y HEESMEEE

AL. Electrolytic capacitor Elec. Capacitor computed life.

L = Lo X 2(esTane (year) (2 4 WPl ERRE), 365 H)
(24 hrs per day, 365 days per year)
2,08z F o4 Lo BIR = 5 Y RSN E
O.S capacitor Guarantee life for Elec. cap.
L = Lo X 1QuosTaiz (year) Tc TR T Y O —RARE

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

MODEL : KWD10-1212 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 44.0 22.0 11.0 4.3 1.5

60 24.8 12.4 5.1 1.8

80 19.6 9.8 3.6

100 13.0 4.6 1.6

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING E KWD10-1212

50.0

40.0 .\

g
> 30.0
|
E \\
= |
w 20.0
10.0 = i —
\\}\\t\k
25 60 LOAD (%) 80 100
—&—Ta1=30°C —4—Ta2=40°C —E-Ta3=50°C
——Ta4 =60°C —a—Tab=70°C

FH% . FORMULA
1.7 NVIERa T o L Bfgo T o RS MR

AL. Electrolytic capacitor Elec. Capacitor computed life.

L = Lo X 200sTamo (year) (2 4FFRERHE, 365H)

(24 hrs per day, 365 days per year)

2,08z F % Lo B T YRR GE

0.S capacitor Guarantee life for Elec. cap.

L = Lo X 1qtiosTar2 {year) Tc BT o0y —ARE

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

MODEL. : KWD10-1212 MOUNTING : A
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 21.6 10.8 4.2 1.5 0.5
60 14.3 6.4 2.2 0.8
80 14.3 6.4 2.2
100 10.2 3.6 1.3

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING A KWD10-1212

25.0
20.0 .\
2
= 15.0 -
< \
=
- . \
w100
4
5.0
3
I -
O — T
0.0
25 60 LOAD (%) 80 100

~8—-Tal=30°C -—4&—Ta2=40°C -8-Ta3=50°C
—e—Ta4 =60°C —=-a—Ta5=70°C

#EX _FORMULA
LTIV IERa T L : B 7 o HEEEMETREME
AL. Electrolytic capacitor Elec. Capacitor computed life.
L = Lo X 21050 (year) (2 4AsflEsEREE, 36 50)
(24 hrs per day, 365 days per year)
2.08=F ¥ Lo : B T YR EGE
O.S capacitor Guarantee life for Elec. cap.
L = Lo X 100522 (year) Tc : B T YOy — REE
Case temperature of Elec. cap.
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14/40
ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD10-1212 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 19.3 9.7 3.5 1.2 0.4
60 14.0 6.2 22 0.8
80 14.0 6.2 2.2
100 10.2 4.2 1.5

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING B KWD10-1212

25.0
e -\
2
.0
= 15 ~3
Y '\
=
}- \.
I 10.0 |
=
5.0
N T
T =]
1 B Lm“\m
0.0
25 60  [0AD(%) 80 100

~@—Tal=30°C -—=4&—Ta2=40°C -8-Ta3=50°C
—&—Tad =60°C —a—Tab=70°C

%0 FORMULA
1. 7B T oY L Eff = 2T Y HEEF A E
AL. Electrolytic capacitor Elec. Capacitor computed life.
L = Lo X 2(t0&Tarto (year) (2 4 R ERHE., 36 5H)
(24 hrs per day, 365 days per year)
2.08za 5 % Lo : TR T YRR GE
0.8 capacitor Guarantee life for Elec. cap.
L = Lo X 1QuosTei22 (year) Te : BT YO —RAEE
Case temperature of Elec. cap.

TDK-Lambda



15/40
ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD10-1212 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 22.2 11.1 4.3 1.5 0.5
60 16.5 7.9 2.8 1.0
80 16.5 7.9 2.8
100 11.3 4.0 1.4

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING C KWD10-1212

25.0
20.0 B\
a \
& 150 T~
1]
g \I
- 4
0100 T
I
-
5.0  — ~]
I - N k
O e T
0.0 4
25 60 LOAD (%) 80 100

—8—-Ta1=30°C —4&—Ta2=40°C —-8-Ta3=50°C
—o—Ta4 =60°C —=a—Ta5=70°C

% z{ FORMULA
1. 7NIERa T Y L : B T o EEF O EME
AL. Electrolytic capacitor Elec. Capacitor computed life.
L = Lo X uosTayo (year) (2 4 fERHEE), 36 5H)
(24 hrs per day, 365 days per year)
2,08z F o4 Lo : Bif D T o RIEFOE
0.8 capacitor Guarantee life for Elec. cap.
L = Lo X QuosToyz2 (year) Tc : BT YO —RRE
Case temperature of Elec. cap.
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16/40
ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD10-1212 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 21.0 10.5 4.0 1.4 0.5
60 15.3 7.0 2.5 0.9
80 156.3 7.0 2.5
100 11.2 4.7 1.7

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING D KWD10-1212

25.0

20.0 s

15.0 \ 5

10.0 =

LIFETIME (YRS)

5.0

—
d
}\\cz £
EE—
Y, S i —
25 60 LOAD (%) 80 100
—#—Ta1=30°C -—4—Ta2=40°C -—-8-Ta3=50°C
—o—Tad =60°C —a—Ta5=70°C
F+# . _FORMULA
1L T7ANIEMHa T oY L : B = T Y HEEEMFRE
AL. Electrolytic capacitor Elec. Capacitor computed life.
L = Lo X 200570 (year) (2 4 WpffiERiEE., 365 H)
(24 hrs per day, 365 days per year)
2,08z 5 9 Lo : B o T RO
0.S capacitor Guarantee life for Elec. cap.
L = Lo X 1Qu0sTe2 (year) Tc : BT oYy —RBE
Case temperature of Elec. cap.
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KWD10-1212

MOUNTING : E

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 21.0 10.5 4.0 1.4 0.5
60 15.4 7.1 2.5 0.9
80 15.4 7.1 2.5
100 9.2 3.2 1.1
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING E KWD10-1212
25.0
20.0 -\
g:)\ \ﬂ
> 15.0 .
w
=
= A
g 10.0 <3
=
5.0
H\\n iy \x
o B |
Y S E— I
25 60 LOAD (%) 80 100

—#—Tal1=30°C —4—Ta2=40°C -B-Tal3=50°C
—o—Ta4 =60°C —-a—Ta5=70°C

% _FORMULA

B T o EREM R
Elec. Capacitor computed life.

1. TNIERa T Y L
AL. Electrolytic capacitor

L = Lo X 2A0sTay0 (year) (2 4mefEfeEE), 36 5H)
(24 hrs per day, 365 days per year)
2.0S= 5o Lo Bz T o RIEEOGE
0.8 capacitor Guarantee life for Elec. cap.
L = Lo X 10tiosTarz (year) Tc BT YOy — AR E

Case temperature of Elec. cap.
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KwWD10 —1212

DATE

EQUIPMENT

PROCEDURE

TYPES OF VIBRATION TEST :

- EMIC CORPORATION VIBRATION TEST SYSTEM

VIBRATION TEST

A) OSCILLATOR FREQUENCY SWEEP
B) RESONANCE FREGQUENCY

F—400-BM-E47

VIBRATION GENERATOR 905—-FN
PSUT
Y
Fixture
— a
-
J L /
TESTER
PSUT Direction
VIBRATION TEST WITH FREQUENCY SWEEP
FREQUENCY 10 ~~ 55 Hz.
SWEEP TIME 1 min.
ACCELERATION _MAX 10G.
AMPLITUDE 1.65mmPP CONSTANT.
DIRECTION Xs Ys Z.
DURATION 4 hr. for each direction.

TEST POINT =
1. Qutput voltage (Apply some shock when checking
rthe o/p voltage, and observe any
abnormalities.)
5. Ripple voltage (At AGJO0V input and output)
3.. Mechanical Condition (No breakage)
. e %Ncég L e (A i % 5 _
e ; 27 - - WG —No. i
e eras o7 o - o IDWG=No pp294—64— 01
R LONED & witkigm PHIN
CHK [ 5p 8ec 75| DWG [26 heve | .
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TEST RESULTS =

(after vibration)

1 | OUTPUT VOLTAGE | RIPPLE VOLTAGE ! 1 [
| TEST 1 (V) 1 (my) (MECHANICAL! NOTE |
[ POINT |———————————=————- [ ——mm e — {CONDITION | |
4 { CH1 | CH2 1 CH3 { CH1 1 CH2 | CH3 | x 1
[gmmmm e | | ————— [ === [ ————m f——=—= | =——— [ R |
1\\\J¥f?RE 1 S R o 1 s
lDIRECTD TEST |ll.687 111.584 | ] 35 I 35 i 0.K I |
ZRECL s e | ——=—- | =—-== [—==—- (=== === [————— = [—==——= :
| | x l 1 1 [ i |
1 ~ (11.692 {11.588] — | 35 | 35 | , 0.K , |
[—m === [ === | ——==- | = (=== | =———= e [ z
| | x C r ! 1
| Yy {11.695 | 11.596] | 35 | 35 i 0.K { (
[ [————— | ————= [ === [ —=——m | === [—=——— [ = [ —————= 1
! 1 | x to_ L 1 1
| 7 111.693 | 11.591] [ 35 | 35 | ; 0.K | 1

...._.__,_.._.._..__._____......_.._.__..___..__....._._.._._..__.._..-_..._.._._..._...__..._._.____._.__.._..__.....___..

EVALUATION RESULT = / FAIL

VISUAL INSPECTION RESULT - / FAIL

A FEa Rim&s:
APPD } ; ENGR | - . D WG — No. :
% ™ O = B I R S

LC HK . . DWG
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KWD10 —1212
DATE
NOISE SIMULATION TEST
Circuit for measurement and eguipment used
PSUT
L o— q I —)
N 0 ) SIMULATOR AC LINE

MODEL : ENS-24X (SANKI)
Testing Conditions :
Input Voltage : ACI00QV
Qutput Voltage : Rated
Qutput Current : 0% > 100%
Ambient Temp. = 25 ©C

Settings =

MODE wwvweaneaas Normal , Common
TRIG SELECT --.. Line or Ext (Line)
PULSE WIDTH -.-.. 50y 2005 800, 1000ns
PHASE SHIFT ...- 0 ™o 360 Degree
POLARITY -wvnawn. + 5 =

NOISE LEVEL ...- 0 o 2KV

Acceptance (Criteria :
1) No damage of PSUT

2) No output failure
(eg. (Qver/Undershooot < 3% of Vo)

3) Check any abnormalities (eg. noise)

Fvaluation Result :
/ FAIL

ABED L BNGR = DWE N T
ISy X3 IR ERT —No. CA1-At -
% CONED . | m et PA774-61-01 n
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EQUIPMENT

CONDITIONS =

PROCEDURE =

ELECTROSTATIC DISCHARGE TEST

SET-30E (SANKT ELECTRONIC)

Discharge Resistor 250 ohm

Capacitor unit 200 pF

Ambient Temperature : 259(C

Input Voltage 1 ACIO0V

Qutput Voltage :  Rated

Qutput Current »  Rated

Applied Voltage +3kVy +xBkV, +10kV,y +15kY

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

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

Scope \Qii:i\ PsUT SET-30E

\ o +V . rmme—n
Load % \i::z 0 Discharge probe | | | isurge

: ! vol.
-V ! |
PG E :
LINE Cac 7J7 T

ACCEPTANCE CRITERIA = 1. . No damage of PSUT

EVALUATION RESULT

2. No output failure ( AVOo € 3% of Vo)

3. No abnormalities

/

2. | e |8 i 7 @m&s o
APPD [7uE -0y | ENOR | 132 IPWE N0 ;a0 6001 -

W CONED . | | Ramtie R e S
CHK | javor 93 | DWG | 1y - v - a3
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LIGHTNING SURGE TEST

TEST CIRCUIT, TEST EQUIPMENT

Surge o/p J
FGo-
ACG o l il
e —
AC(L) o—:( o %gz\c“ ( @
AC (N) o]
Shield wire Ti
PSUT TESTER
MODEL : LSG - 12K - £ (SANKI)
CONDITIONS : Input Voltage : ACTO0V
Qutput Voltage Rated
Qutput Current : Rated

Applied Voltage @

Applied Point :
Number of Test
Polarity :
Ambient Temp.

APPLIED VOLTAGE WAVEFORM :

%)

~ 100

From 3kV in steps of (0.5kV

Check the max. withstand voltage
Between FG — AC

Fach voltage 3 times

+ s -

ebel

90 /
;/
7

50 ;

30

Applied voltage

I 50

(ps)

ACCEPTANCE CRITERIA =

1 No damage to the PSUT
2. No output failure
3

No abnormalities

EVALUATION RESULT : / A
AIE:IJDD ?%g?\} :gNGéR — g] @éﬂ ‘;%N """"
/(//6(] - ('072 —No. . 74 — _ —
T o NED. |8 Dot PA774-74-01 —
CHK | jo+- 0/ -93|DWG | 10 -1 -43
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EM I TEST
TEST CIRCUIT
= 800 mm |
-
/P ST
AC Cord I‘. Al plate
Spactrum LXSN T
hnalyzer (500)
1 = 400 mm
T
[ Y
1 Earthn N {
- late : 2m
Al plate (an < 2m) Input line filter
TEST EQUIPHEHTS
SPECTRUM- ANALYZER 85688 HEWLETT PACKARD
QUASI-PEAK ADAPTER 856504 HEWLETT PACKARD
RF PRESELECTOR 856854 HEWLETT PACKARD
LISH 382572  EMCO

CONDITIONS

[NPUT VOLTAGE

AC100V, AC 200V

QUTPUT VOLTAGE RATED
QUTPUT CURRENT RATED
AMBIERT TEHP 25C
A 2 Hmir =
APPD | ENGR D WG —No. B
BB éi‘lm ........
I \ b 4
LJC HEK D WG
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DATE 15

"MAR 1993

LOAD =100 %

- . 23 Use 1897 2le3drlyg
Ho EMIGSION LEVEL £  4Bul2

e o' A I ) o R
: ; KNE1D 1212 VACiZD
1
80 — !
5@ ; ; :
i i
ouass 8!
f.l:,..! "'.Q-L.lh’]n.kﬂih
A TN '.xlx!inninmnmmdmiaﬁfﬁ"d:mam gl
R RERENINU Rt oo Bt N
(BEH Hnﬂh‘mxi‘mniﬁéslﬁﬁmsmlﬁ i
N R e e :

28 i : ;

FREGUENZY (FHz])

o : 3 Usc 19wy e1izfize
1T/ EMISQION LEVEL {  dBuv)
. HE A CVEE RS E TR E S SRR :
; ; ; i KuRID 1212 VRCZOO :
Bp ! — P :
58 - : : ;
"8 i { ! il { .n':h H.|(n[ h. llu!znmmg_n(mmmuuf
1 . . by ok t LI B e drradennd Vit - -y
Pk oo {1t it R T SR Y
REESERE R ?:ﬁ%ﬁ%“ﬂ'ﬁl\i i
P THLAAL AR R e s
24 T ~ - R A
! i : Pi [ T A R : H
; PoE o HENEE i
. i fE ki

FREGUERCY iz

‘ - 4 One 1952
hp EMISSIOM LEVEL [ dRgv) 38 Uee 125

158 L0 o NP S e i e !
KHR1G- 1312, YACING !
o Va  EXT. LAP 33uF
\~
g
't \'
80 L i ;
\.‘_\ e
\ " e,
ot ! )
IRy CUHES R
[0
L‘:“ (x4 8} kit il ]
IS Y ]
o [Feril 4 |
N\
40 s . ‘r(- I3 $o4 !
e
el LY
'\.,‘ !
2B 'J\‘\,,‘
V3,
" H H
. ) g Y 3

S FREQUENCY [MHz]

Vin = 100Vac

Vin = 200vVac

Vvin = 200Vac
VDE
with exterml

0.3
I’C(%)L ard AC(N)

(4 ifn ity 75

D WG — No.

PA774-70 -

02— |
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LOAD = 100 %

B -MAR-1993

DATE

100vac
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JdBuld
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Pipo=
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200vVac

Vin

an

t
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