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KEWET — 2@, REF—2Th Y, ToRGE, BERISRIEERLET,
i LT, COBRENEL BELBAES,

The above data is typical value. As all units have nearly the same
characteristics, the data to be considered as ability value.
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KS10

1. MTB Fst®{E CALCULATED VALUES OF MTBF
MODEL : KS10

(1) BHAHFE Part count reliability projection

) BAETEBIYES HERZEAEE (A1 7 v 75 BERLOMERBECRE S
TWET,
ZThEROBE T L, BEEERAIE 2 bh, &4 O RBIC L > TREZNE T, A%, MIL—
HDBK—217 DR¥ECTED LR TV ET,
Calculated based on part count reliability projection by the Technical Comittee on Stabilized
Power Supplies of EIA]J.
Fixed failure rate A¢ is given to each individual part and MTBF is determined by the count
of each part.
A is determined based on MIL—HDBK—217D.

<HEHHA>

1 1 5
= = X
MTBF =~ cauin @ 100 [ (Hours)

YONi(Ag)i
je=l

Aequip  SEETER (R 10°RER)

Total Equipment Failure Rate (Failure ~10°Hour)

Ac D BEORBBECKTHHER GREK,10RED
Generic Failure Rate for The ith Generic Part

Ni D1 EHBORBSROME
Quantity of ith Generic Part

n RSBmO T TV —DOR

Number of Different Generic Part Categories

(2) MTBF &

6
MTBF =220 180183 8RS (Hours)
5.5499
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KS10

2. 8&u7 4 L—7 44 COMPONENT DERATING

MODEL : KS10-5

(1) BEHKF#*k Calculating method —
(a) PlsEskfF Condition
- A 73 1 100VAC - I5V2A (100%)
Input Qutput
- AEEE 50C <A L EEREEA(A)

Ambient temperature Mounting Method : Standard Mounting Method (a)
() d#{k Semiconductors
REBERE, WEED, BERL VHERREBOES AEEYROFTKER, E4HEELD
HEgzkd¥ L,
Compared with maximum junction temperature and actual one which is calculated
based on ambient temperature power dissipation and thermal impedance.
() IC, B, avF v+ —% IC, Resistors, Capacitors, etc.
FRBmE, ARG, HEEDLRE, M4 OEIFHEERNCA - TWE T,
Ambient temperature, operating condition, power dissipation and so on are within
derating criteria.

() BEHEH HE  Calculating method of thermal impedance

T'(max)"“Tc T'(max)—Ta
0= ! 6 _.= :
Pc(max) ’ Pc(max)
T. T A V=T 4 vIDBELr —ARE —HI25C
Case Temperature at Start Point of Derating ; 25C in General
T, T4 V=T 4 v ORELFABRE —HE25HT

Anbient Temperature at Start Point of Derating ; 25C in General
Pimay A2 V27 2%
Maximum Collector Dissipation
Timay * RAKESSERE
Maximum Junction Temperature
0i-c EEEND Y - AT TOREH
Thermal Impedance between Junction and Case
0i- HESEISEEE TORER

Thermal Impedance between Junction and Air
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KS10-5 'SEMICONDUCTOR DERATING

Vin=AC100V LOAD=100% Ta=50°C
Qi Tchmax= 150 °C ©Och-c= 8.33 °C/W Pd(max) = 15 W
Pd = 055 W ATc = 53.7°C Tc = 103.7 °C
28K1769 |Tch = Tc+(©ch-c)xPd) = 108.83 °C
TOSHIBA |[D.F. = 72.2%
A1 Tjmax = 150 °C ©j-¢c = 21.4 °C/W Pd(max) = 1.5 W
Pd = 033 W ATc = 46.4°C Tc = 96.4 °C
M51977FP |Tj= Tc+(@j-c)xPd) = 103.5 °C
MITSUBISHI |D.F. = 69.0%
A2 Timax = 150 °C ©j-c = 259 °C/W Pd(max) = 0.38 W
Pd = 0.004 W ATc = 325°C Tc = 82.5 °C
HA17431FPA |Tj = Tc+(Qj-c)xPd) = 83.7 °C
HITACHI |D.F. = 55.8%
PC1 Tjmax = 125 °C ©j-c = - “C/W Pd(max) = - w
(LED) If = 0.96 mMAATc = 37.3°C Tc = 87.3 °C
TLP121GR |ALLOWABLE If = 50 mA
TOSHIBA |D.F. = 1.9%
PCH Timax = 125 °C ©j-c = 400 °C/W Pd(max) = 0.15 W
(TRANSISTOR)Pd = 0.007 W ATc = 37.3°C Tc = 87.3 °C
TLP121GR |Tj=Tc+(©j-c)xPd) = 80.1 °C
TOSHIBA |D.F. = 721%
D1 Tjmax = 150 °C ©j-l = 20 °C/W Pd(max) = - W
Pd = 021 W ATl = 47 °C Tl = 97 °C
S1ZB60 |Tj=T(Oj-xPd) = 101.2 °C
SHINDENGEN|D.F. = 67.5%
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SEMICONDUCTOR DERATING

Vin=AC100V LOAD=100% Ta=50C
D2 Timax = 150 °C Qj-l = 23 °C/W Pd(max) = - w
Pd = 0.002 W ATI 50.4 °C Tl = 100.4 °C
D1FK40 Tj=TI+(Oj-)xPd) = 100.4 °C
SHINDENGEN|D.F. = 66.9%
D3 Timax = 150 °C ©j-l = 23 °C/W Pd(max) = - w
Pd = 0.023 W ATl = 43.1 °C Tl = 93.1 °C
D1FL20U Tj=TI+(Oj-xPd) = 93.6 °C
SHINDENGEN|D.F. = 62.4%
D4 Tjmax = 150 °C ©j-l = 3 °C/W Pd(max) = - W
Pd = 1.1 W AT = 58.4 °C Tl = 108.4 <C
TP802C04 |Tj=TI+(©j-)xPd) = 111.7 °C
FUJIELECT ID.F. = 745%
ZD1 Timax = 150 °C ©j-I = - °C/W Pd(max)= - w
Pd = o w ATl = 44.1 °C TI = 94.1 °C
MA12062 Tj=TI+©j-)xPd) = 94.1 °C
MATSUSHITA|D.F. = 62.7%
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AT TEMPERATURE RISE

MODEL : KS10
AT TEMPERATURE RISE (°C)

QUTPUT DERATING(%) Ta:50°C 100 100 100 100 100
LOCATION NO. PARTS NAME A B C D E

Q1 MOQSFET 53.7 52.2 52.7 52.9 51.8

A1 PWMIC 46.4 46.5 44.5 45.8 44.3

D4 SBD 58.4 55.8 58.9 56.6 58.7

T1 TMER 52.5 50.2 52.6 51.4 51.1

C4 E. CAP 35.8 36.3 34.2 35.1 34.8
C17 QS E. CAP 46.3 44.6 45.4 44.3 47.0
CONDITION : Ta:50°C

, A B c D E
MOUNTING METHOD
INBUT ouTPUT
- v {
(STANDARD MOUNTING : A) m
L] ¥ i
=l
INPUT
INPUT ouTPUT WGt

INPUT VOLTAGE {Vac) 100 100 100 100 100
QUTPUT VOLTAGE (V) 5 5 5 5 5
QUTPUT CURRENT (A) 2 2 2 2 2
QUTPUT DERATING (%) 100 100 100 100 100

TDK-Lambda
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : K810-5

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 45.6 16.0 5.6 2.0 0.7
60 17.0 6.0 2.1 0.7
80 8.9 3.1 1.1
100 4.6 1.6 0.6
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING A KS10-5
50.0
40.0
2
& 300
L
=
0 200
w \\
- ‘\
10.0 ) S——
e ] \*\\‘ :
0.0 —— - — =
25 60 80 100

LOAD (%)

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

FH5 30 _FORMULA

1. T7NIER= T L BT oY HEERMEE
AL. Electrolytic capacitor Elec. Capacitor computed life.
L = Lo X 2(10sTar0 (year) (2 ARFEERHEE), 365H)
(24 hrs per day, 365 days per year)
2.08=vF vy Lo B T YRR GE
O.S capacitor Guarantee life for Elec. cap.
L = Lo X 1Q/osTo22 (year) Tc B T YD — ARE
Case temperature of Elec. cap.
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KS10-5 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 44.7 17.2 6.0 2.1 0.7
60 21.0 7.4 2.6 0.9
80 10.6 3.7 1.3
100 5.5 1.9 0.7
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING B KS10-5
50.0
40.0
2
= 30.0
1E]
=
E 20.0
w20,
- “\
10.0 \ \
| '\\‘ —
o0 S B o — I S—
25 60 LOAD (%) 80 100

—#—-Tal=30°C —4—Ta2=40°C —+&-Ta3=50°C

—6—Tad =60°C -—a—-Tab=70°C

5 _FORMULA

1L TNVIER=a T Y L
AL. Electrolytic capacitor

TR 5 e A BB
Elec. Capacitor computed life.

L = Lo X 2(esTano (year) (2 4 Bl ELEHET., 36 5H)
(24 hrs per day, 365 days per year)
2.08=ar5 Y Lo BffE = 7 P RFEF M E
0.8 capacitor Guarantee life for Elec. cap.
L = Lo X 1QuiesTazz (year) Tc BRI T Y Or—RBE
Case temperature of Elec. cap.
TDK-Lambda
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KS10-5 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 42.8 15.0 5.3 1.9 0.7
60 18.5 6.5 2.3 0.8
80 9.6 3.4 1.2
100 5.1 1.8 0.6
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING C KS10-5
50.0
40.0 [N
2
< 300 \
w
=
m
W 200
£ \
10.0 \ ] | a——
i —
0.0 L =

25 60 LOAD (%) 80 100

—8—Ta1=30°C —&—Ta2=40°C —8B—Tal3=50°C
—6—Ta4 =60°C —a—Tad5=70°C

5 _FORMULA

1. TNVIEfR= T o L EiE o T Y HEEFMEEE
AL. Electrolytic capacitor Elec. Capacitor computed life.
L = Lo X 200sTarm0 (year) (2 4R EFEE), 365H)
(24 hrs per day, 365 days per year)
2. 08z 7y Lo T T oY RIEFEOE
O.S capacitor Guarantee life for Elec. cap.
L = Lo X 1QuosTaz2 (year) Tc BT YO —RRE
Case temperature of Elec. cap.
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KS10-5

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 48.2 17.8 6.2 2.2 0.8
60 19.1 6.7 2.4 0.8
80 10.4 37 1.3
100 57 2.0 0.7
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING D KS10-5
50.0
40.0
)
2
£ 300 AN
18]
=
0 200
w y
— \
10.0 \
T
(YR S—— c ——
25 0 100

80  LoaD (%) ©
—@8—-Tal=30°C —a—Ta2=40°C -—8B-Ta3=50°C
—6—Ta4 =60°C —a—Ta5=70°C

#H = _FORMULA

1.7 NIEfR= T L BT Y HEEFME RE
AL. Electrolytic capacitor Elec. Capacitor computed life.
L = Lo X 2uosTaro (year) (2 4 REEFRE, 365 H)
(24 hrs per day, 365 days per year)
2.08S= 5% Lo R T VR FEME
0.8 capacitor Guarantee life for Elec. cap.
L = Lo X 1QU0os-Ter22 (year) Tc BT YD —ARE
Case temperature of Elec. cap.
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : K§10-5

VIN

MOUNTING : E

: 100VAC DATE: SEPT 12, 2008
LOAD LIFETIME (YRS)
(%) Ta=30°C | Ta=40°C | Ta=50°C | Ta=60°C | Ta=70°C
25 37.7 13.2 4.65 1.63332024 | 0.57349005
60 15.7 5.5 1.93 0.7
80 8.2 2.9 1.01
100 4.3 1.5 0.53
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING E KS10-5
50.0
40.0

30.0 \

LIFETIME (YRS)

A\ \\

10.0
\r\

\.\

25 60 LOAD (%) 80 100
—~@—Tal =30°C —4—Ta2=40°C —EBE—-Ta3=50°C

—6—Ta4d =60°C —=a—Ta5=70°C

FE _ FORMULA

LTI EBMa T Y L
AL. Electrolytic capacitor

B T Y HEEFGREE
Elec. Capacitor computed life.

L = Lo X 2005Tane (year) (2 4 WefERmERE). 365 H)
(24 hrs per day, 365 days per year)
2.08arF 4 Lo B = T Y REEFHE
0.8 capacitor Guarantee life for Elec. cap.
L = Lo X 1QuiosTey22 (year) Tc B T YO —RRE
Case temperature of Elec. cap.
TDK-Lambda
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KS10

6. IREH:AER VIBRATION TEST
MODEL : KS10-5

() IEEREREEIE Vibration test class
BOURERMARE: Frequency variable endurance test
(2) EAEERREE Equipment used
FHARNZHE  HIEH F—400—BM —E47
SHIN—NIPPON  Controller
SOKKI Co., LTD

AR 905—FN
Vibrator

(3) =E& AL Testing method

jm 1

Z
%%,ﬁaaﬁ& :ZZ% Bon  IRES A

| —— X

Vibrator D.U.T. Direction
AE A E IR AR
- P RE 10~55Hz
Sweep frequency
- F5 | 1 4
Sweep time 1 min.
- JR I — % (1.65mm)
Amplitude const.
- $RWE 7 1) X, Y, Z.
Direction
- RERIFRE £hHmEFE1IH
Test time 1H each
(4) HREHER Result
5K A
0B NG
FERRERE HhBsE (V) Yy 7 (mVp—p) BEE - EEHRE H OE
Check item Vout Ripple (mVp—p) D. U. T. state] Note
s?n%alﬁﬁ 5 01 3 22 %ﬁfib
B o ' OK
Bl
X 5.012 22
OK
L
Y 5.012 24 e
OK
L
Z 5.014 22 ¥
OK
TDK-Lambda

R-17



7. /AX2alb—}

MODEL :

(M

(2)

(3)

KS10

RFERRUREHE Test

PS.

ACG &

A h B OE
Input voltage
Won ' OE
Output voltage

WS

Output Current

BB AHE B E:

Ambient temperature
- A
Pulse width

sl

DEEEE -

Noise level

- L iR

Phase shift

- 2SN

Polarity
- MODE
- TRIG SELECT

=
AC N

circuit and equipment

KS10

A8 NOISE SIMULATE TEST

Blesk¥: Measuring Conditions
CE O

Rated

LK

Rated

25C

LINE

‘-‘/SJV—'ﬂ

v 3. b—%& ENS—24X (ZEBEFTEE)

simulator

0%, 100%

- 50ns~1000ns

_{,.’__

0~2kV

0 ~360°

. NORMAL, COMMON

- LINE

Y Acceptable conditions

1. BEELinVE
2. HWhaEy v LB Not to be shut down output

3. FOMBRE O
HERFEHE  Results

&

Not to be broken

No other out of orders

TDK-Lambda

(SANKI E. IND)
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KS10

8. BrBEHR Ial—2aRE

ELECTRO—STATIC DISCHARGE TEST

EHII

MODEL : KS10
(1) (FHEEHEE Equipment used
SET-30E (Z2EEFT2E0K)
(SANKI. E. IND.)
B OE O H250Q # H & B 200pF
Discharge resistance Capacity
(2) BIFEZ# Measuring conditions

AN W EEIE K OCH ODE EIE K O-H NDE RIE B

Input voltage : Rated QOutput voltage . Rated Output current : Rated
- BERBBEE D 25C -F1 fm B K 3KV, £5KV, X£10KV, £15KV
Ambient temperature Test voltage

(3) FERAHE Testing method
HRBRBEERLBERECLTEE, BHES» TABRShATREEODS DS (F—2, A
TIF, HOTF, FGoiF, ACGHMT) KHERX ¥, HIKEFOEVWEEXHA TS,
W, RERERE, +, —#3@EL, FIMEEEIKVASIKVE TIRK BT TW LD & F
%, Check if there is no abnormal output when the testing voltage is applied to operating
D. U. T. (Device Under Test) on its case, input terminal, output terminal, FG terminal and
ACG terminal which are exposed parts to human body. Testing cycle is at +, — for three
times each, and the applied voltage to be gradually increased from 3KV to 15KV.

PS
BERT R -7
| .
-
o— Lo g
|
! |
|
o—1C o 176
47 L]
LINE AC SET-30E
S—
(4) Ykt Acceptable conditions
1. BEE L/ E Not to be broken
2. WHBENKY v LiwE Not to be shut down output
3. FOMEFOENT & No other out of orders
(5) HERER Result
G REH
NG
TDK-Lambda
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KS10

9. EH—BR IMPULSE TEST

MODEL : KS10

(1) {EAHAI%S Equipment used
LSG-12K-E (Z&EEFTZE))
(SANKI. E. IND.)

(2) CHiFE %M Measuring conditions

AN T EEIE W - EIIREE D 5kV
Input voltage . Rated Test voltage
T EEE M - EIIneE AT - FG—AC R
Output voltage  Rated Test point ; Between FG—AC
DR W AT B 3
Output current  : No load Test time © 3 times
- BEFRHEERE 25T O U A S
Ambient temperature Polarity

(3) B2 H%  Testing method
(%)

100
90 +

50
30

D AnEE E
Test voltage form

@ :
N

(4) #EskiE  Acceptable conditions

1. gL Not to be broken

2. WHBE®NEY v LikWwE Not to be shut down output

3. ToOfiRFEOENT & No other out of orders
(5) HERIFEZER Result

@& A H

NG

TDK-Lambda

P.S




KS 10 /2
DATE
M TEST
TEST CIRCUILT
B d = 800 mm
/PSUT
AC Coxd
_ N +
Spectrum LISN
Analyzer . (500)
' Stand h = 400 mm
I 7717_ ‘\ f 1 :
Earth [___”—“
Al plate (2m x 2m) Input line filtexr
TEST EQUIPMENTS
SPECTRUM ANALYZER 85688 HEWLETT PACKARD
QUASI-PEAK ADAPTER 856504 HEWLETT PACKARD
RF PRESELECTOR 856858 HEWLETT PACKARD -
LISN 382572 EMCO
CONDITIONS :
INPUT VOLTAGE X AC 100V
QUTPUT VOLTAGE RATED
QUTPUT CURRENT RATED
AMBIENT TEHP. = 25C

2 /%%’f“ #oar| sy um @&

APPD 5% 7| ENGR [ 7 - v -4~ |DWG —No. PA7BS - 71-01 ’

i @‘_@ B 57 e
CHK [“PAR 82| DWG [+ & i

TDK-Lambda




KS 10 2/,
DATE : . ,

hp Hi
g SMISSTON LEVEL € gman TR RRE
T R U S P e SOt Ok S O S S v i
CLASS I
KS10 -5 ‘
B
=341
28
:1 : : 1 J T SRR
FREQUENCY [MHzl

h? EMIGGION L_g;fgg_wg o
ERC P ——
KS10-12
<5
D &z AR —
AP T ENGR — Ewe "N -
S N PA758- 71— 02—
CH K . . DWG X -
R -22
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