KS15

RELIABILITY DATA

EfEET—4

No. RD-08T1-1449

%3}8\ EB@ ?E%

3{4 M"?Qg 30; OC,‘;:;/(?X 5/. ﬂ[/ Z]Jv

TDK-Lambda



10.

. MTBFE#E Calculated Values of MTBF

. EENRAEE EFE  Temperature Rise AT

INDEX

a7 4 v—7 4 v 2 Component Derating

Wi o v 7 v e mat5iE  Elec. Capacitor Computed Life

77 —< i Abnormal Test

#EEEELY  Vibration Test

- StER Noise Simulate Test

Eo/R=cd—r

HES v 3 = — FaBk  Electro-Static Discharge Test --

FHy— VB Impulse Test

HeFvn R E  Conducted Emission -
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MEENT — 213, REF—2TH Y, &TOBRL, BERSEMNEERL IS,

PenE LT, COMBIENEE BEIHAET.

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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1.

KSI5

MT BFst%{& CALCULATED VALUES OF MTBF

MODEL : KS15

()

(2)

BH A% Part count reliability projection

() BAEFERIES HRLELCEER (A1 v 5 v 75 FRASOWHABIETRESh
TwET,
FREROTRES L0, BRRERL DG 2 bh, &4 ORI L » TREShET, Acl%, MIL—
HDBK—217 D ¥EU TED LR TWET,
Calculated based on part count reliability projection by the Technical Comittee on Stabilized
Power Supplies of EIAJ.
Fixed failure rate A is given to each individual part and MTBF is determined by the count
of each part.
1. is determined based on MIL—HDBK—217D.

<HEHA>
1

A = 0
€PN Ag)i
=1

MTBF = x10° B4R (Hours)

Aequip  SMESHIEER (REEH 10D
Total Equipment Failure Rate (Failure/lOSHour)

Ac L BRORRBSSCT b MER (1R
Generic Failure Rate for The ith Generic Part

Ni D FBORBISOMER
Quantity of ith Generic Part

n RS RBHREOAT I — DO

Number of Different Generic Part Categories

MTBF{&
6
MTBF Z—l—i}L‘:—.lZSB% R (Hours)
7.9443
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KS15

2. BT 4 L—F 44 COMPONENT DERATING

MODEL : KS15-5

(1) EHH#*k Calculating method = T

(a) PESM Condition
- A 71 . 100VAC - HJ I5V3A (100%)
Input Qutput
- AEERE 507C WA BEEERLARA)

Ambient temperature Mounting Method : Standard Mounting Method (a)
(b) ¥E{k Semiconductors
BEHEEE, MBEH, BERI hFHRBOES ARELYRDRXER, EARRELD
HErRDE LI,
Compared with maximum junction temperature and actual one which is calculated
based on ambient temperature, power dissipation and thermal impedance.
() 1C, &, =5 vy -2 IC, Resistors, Capacitors, etc.
FREREE, ARG, WERENRYE, Hx OERRFEENCA > TVET,
Ambient temperature, operating condition, power dissipation and so on are within
derating criteria.

(a) BIEHBEH HE Calculating method of thermal impedance

. _ Tj(max) - Tc . - Tj(max)—Ta
8 mer Pc(max) 6 ma Pc(max)
T. CF L v—F 4 v I DREL Yy —ARE —H25C
Case Temperature at Start Point of Derating ; 25C in General
T. T4 V=T 4 v OBE SRBERE —#&T25T

Auwbient Temperature at Start Point of Derating ; 25T in General
Pemeo K2 V27 XK
Maximum Collector Dissipation
Timan - BHAES AERE
Maximum Junction Temperature
Oi—c EEENDLY — AT TORIEHR
Thermal Impedance between Junction and Case
0 EAENLEHETTORELR

Thermal Impedance between Junction and Air
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KS15-5 SEMICONDUCTOR DERATING
Vin=AC100V LOAD=100% Ta=50 °C
a1 Tchmax= 150 °C ©ch-c= 2.08 °C/W Pd(max) = 60 W
Pd = 0.97 W aTc = 54.4 °C Tc = 104.4 °C
28K1722FL |Tch = Tc+(Bch-c)xPd) = 106.4 °C
TOSHIBA |[D.F. = 70.9%
Al Timax = 150 °C ©j-c = 21.4 °C/W Pd(max) = 1.5 W
Pd = 0.37 W aTc = 54.8 °C Tc = 104.8 °C
M51977FP |Tj = Tc+(©j-Cc)xPd) = 112.7 °C
MITSUBISH! [D.F. = 75.1%
A2 Timax = 150 °C ©j-c¢c = 259 °C/W Pd(max) = 0.38 W
Pd = 486 mW aTc = 44,5 °C Tc = 94.5 °C
HA17431FPA |Tj = Tc+(©j-c)xPd) = 95.8 °C
HITACHI |D.F. = 63.9%
PCH1 Timax = 125 °C ©j-¢c = - °C/W Pd(max) = - W
(LED) f = 1.15 mA aTc = 41.8 °C. Tc = 91.8 °C
TLP121GR |ALLOWABLE If = 50 mA
TOSHIBA |D.F. = 2.3%
PCH1 Tjmax = 125 °C ©j-c = 400 °C/W Pd(max) = 0.15 W
TRANSISTOR)|Pd = 537 mW aTc = 41.8 °C Tc = 91.8 °C
TLP121GR |Tj=Tc+(©j-c)xPd) = 93.9 °C
TOSHIBA |D.F. = 75.1%
D1 Tjmax = 150 °C ©j-l = 20 °C/W Pd(max) = - W
Pd = 0203 W aTl = 518 °C Tl = 101.8 °C
S1ZB60  |Tj= TIH(Bj-I)xPd) = 105.9 °C
SHINDENGEN|D.F. = 70.6%
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KS15-5 SEMICONDUCTOR DERATING
Vin=AC100V LOAD=100% Ta=50°C
D2 Tjmax = 150 °C ©Qj- = 23 °C/W Pd(max) = -
Pd = 3.26 mW aTl = 524 °C Ti = 102.4 °C
D1FK40 Tj= TI+(Qj-)xPd) = 102.5 °C
SHINDENGEN|D.F. = 68.3%
D3 Timax = 150 °C ©j-l = 23 °C/W Pd(max) = - W
Pd = 29.7 mW aTl = 52.6 °C Tl = 102.6 °C
D1FL20U Tj= TH(O]-)xPd) = 103.3 °C
SHINDENGEN|D.F. = 68.9%
D4 Tjmax = 150 °C ©j-l = 3 °C/W Pd(max) = - w
Pd 0.825 W aATH = 59.1 °C TI = 109.1 °C
TP802C04  |Tj=TI+(©Oj-hxPd) = 111.6 °C
FUJI ELECT |[D.F. = 74.4%
D5 Tjmax = 150 °C ©j- = 3 °C/W Pd(max) = - w
Pd = 0.825 W ATl = 61.2 °C Ti = 111.2 °C
TP802C04  |Tj=TI+(Oj-hxPd) = 113.7 °C
FUJI ELECT |D.F. = 75.8%
ZD1 Tjmax = 150 °C ©j-l = - °C/W Pd(max) = - ,
Pd = 0 W ATl = 48.2 °C T = 98.2 °C
MA1Z062 Tj = TI+(©j-I)xPd) = 98.2 °C
MATSUSHITA|D.F. = 65.5%
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AT TEMPERATURE RISE

MODEL : KS15
AT TEMPERATURE RISE (°C)
OUTPUT DERATING(%) Ta:50°C 100 100 100 100 100
LOCATION NO. | PARTS NAME A B C D E
Qi MOSFET 51.7 51.3 50.1 51.2 51.7
A PWM IC 54.2 55.7 52.7 53.7 53.6
D4 SBD 57.5 56.6 58.5 57.3 60.3
T1 TMER 52.9 51.4 52.3 52.7 52.7
ca E.CAP 41.1 42.2 39.4 40.4 41.3
c17 TANTALUM CAP| _ 51.2 49.4 49.8 49.7 51.7
CONDITION : Ta:50 °C
A B C D E
MOUNTING METHOD
INPUT QUTPUT
(STANDARD MOUNTING : A) | ;
— ' .
INPUT (NPUT OUTPUT INPUT
INPUT VOLTAGE (Vac) 100 100 100 100 100
OUTPUT VOLTAGE (V) 5 5 5 5 5
OUTPUT CURRENT (A) 3 3 3 3 3
OUTPUT DERATING (%) 100 100 100 100 100
TDK-Lambda
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : K815-5 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 38.6 19.3 9.7 4.8 2.4
60 23.6 11.8 5.9 3.0
80 16.5 8.2 4.1
100 12.0 6.0 3.0

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD

MOUNTING A KS15-5
40.0 -\
o 30.0
o
z
i3]
= 20.0
- By
10.0
\
M\\s}\ —
A T \‘{Hﬁ_\ﬂ
0.0
25 60 LOAD (%) 80 100

—@—Tal = 30°C —&—Ta2 = 40°C —&—Ta3 =50°C
——Ta4 = 60°C —a—Tab=70°C

& FORMULA

1. TNIERa T oY L B T Y EEFMEIRE
AL.. Electrolytic capacitor Elec. Capacitor computed life.
L = Lo X 2010870 (year) (2 AFEHIEREE)., 365H)
(24 hrs per day, 365 days per year)
2.08=F 4 Lo T T o RREF A
0.8 capacitor Guarantee life for Elec. cap.
L = Lo X 1Quos-Tarzz (year) Tc B2 T o0 —ARE
Case temperature of Elec. cap.
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KS15-5 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 37.3 18.6 9.3 47 2.3

60 22.8 11.4 57 2.9

80 17.6 8.8 4.4

100 11.1 55 2.8

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING B KS18-5

40.0
& 30.0
1 d
z
|
=
E 20.0 )
L.
10.0 T
\‘EE—E |
4
IT\\“M 3'_\“\—E]
0.0
25 60 LOAD (%) 80 100
—#—Tal = 30°C —&—Ta2 =40°C —&—Ta3 =50°C
—&—Tad =60°C ——Ta5=70°C
#EX FORMULA
1. FIIERa T L : Bfg o T oY HEEFMAEE
AL. Electrelytic capacitor Elec. Capacitor computed life.
L = Lo X 2u0sTare (year) (2 4 FE[EEREE), 365 H)
(24 hrs per day, 365 days per year)
2.08= > F Lo : Bt 7 Y RAEFMIE
0.S capacitor Guarantee life for Elec. cap.
L = Lo X 1QuosTaz (year) Tc : BT YO — ARE

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

MODEL : KS15-5 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 40.3 20.1 10.1 5.0 2.5
60 25.5 12.7 6.4 3.2
80 18.3 9.1 4.6
100 13.5 6.7 3.4

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING C KS15-5

40.0
o 30.0
14
z
: \“\
=
= 20.0
m \
o>
\
10.0 [}\ pa S—
M\‘EB\\{H\\A
A T ——— T ——————4Hl
0.0
25 60 100

LOAD (%) 80
—8—Ta1=30°C ——Ta2 =40°C —&—Ta3 = 50°C
—o—Tad = 60°C —a—Ta5 = 70°C

5 _ FORMULA
LT NVIERa T Y L Bfig o T Y HEEFRMEE
AL. Electrolytic capacitor Elec. Capacitor computed life.
L = Lo X uosTaito (year) (2 AFFRIEEHEE). 36 5H)
(24 hrs per day, 365 days per year)
2.08= 5 Lo B T U HREREOE
0.8 capacitor Guarantee life for Elec. cap.
L = Lo X 1QuiosTa22 (year) Tc BT YO —ARE
Case temperature of Elec. cap.
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KS15-5

VIN : 100VAC

MOUNTING : D

DATE: SEPT 12, 2008

LOAD LIFETIME (YRS)
(%) Ta=30°C | Ta=40°C | Ta=50°C | Ta=60°C | Ta=70°C
25 39.4 19.7 9.9 4.9 2.5
60 24.6 12.3 6.2 3.1
80 17.2 8.6 4.3
100 12.6 6.3 3.1

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING D KS15-5

40.0 \

30.0

20.0

LIFETIME (YRS)

\\

10.0 B

——

T

e
8|

25 60

LOAD (%) 80 100

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

FHH . _FORMULA

1L TN IERA T oY
AL. Electrolytic capacitor

L : B 7 Y EFMEEE
Elec. Capacitor computed life.

L = Lo X 2(0sTane (year) (2 4B EGHE), 36 50)
(24 hrs per day, 365 days per year)
2,087 Lo : EE D T Y REEFF G
0.8 capacitor Guarantee life for Elec. cap.
L = Lo X 1QuosTa22 (year) Te : BT YO — REE
Case temperature of Elec. cap.
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MODE!: KS15-5 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
25 37.6 18.8 9.4 4.7 2.3
60 23.3 11.6 5.8 2.9
80 17.9 8.9 45
100 11.8 5.9 3.0
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING E KS15-5
40.0

ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

30.0

20.0

LIFETIME (YRS)

10.0

0.0

T

™~
e

a

I

IEE———

A

25

60

LOAD (%)

80 100

—#—Tal =30°C —&—Ta2=40°C —8—-Tal=50°C

——Ta4 =60°C —a—Ta5=70°C

50 FORMULA

1L TNVIBRE= T Y L BEa T oY HERMEIEE
AL. Electrolytic capacitor Elec. Capacitor computed life.
L = Lo X 2usTamo (year) (2 4 FfHERES, 36 5H)
(24 brs per day, 365 days per year)
2,08z 5 v Lo EfE T Y R EHE
0O.S capacitor Guarantee life for Elec. cap.
L = Lo X 10¢0s7ar22 (year) Te BT YO — AR
Case temperature of Elec. cap.
TDK-Lambda
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KS15

6. IEEHXER VIBRATION TEST

MODEL : KS15-5

(1) EEREREEI Vibration test class
BEEH KM ARE Frequency variable endurance test
(2) ERIEEHREBRFEE Equipment used
FHANZG®HE WM F—400—BM—E4T
SHIN—NIPPON  Controller
SOKKI Co., LTD

IRiRER 905—FN
Vibrator

(3) #=BAAE Testing method

L p—|

Z
%%,ﬁ%ﬁiﬁbﬁz% ﬁDi\ac'ﬁ’: e E

| —— X

Vibrator .T. Direction
A AR IRE R
- AR 10~55Hz
Sweep frequency
- F 5 | R 1 &l
Sweep time 1 min.
- PR — % (1.65mm)
Amplitude const.
- JRWE 7 ) X, Y, Z.
Direction
- REREEE] £FREF1H
Test time 1H each
(4) KEBRHER Result
=Xis REH
6O NG
TERZHE HEE (V) Y » 7 (mVp—p) BarE c EEWRIB | W &
Check item Vout Ripple (mVp—p) D. U. T. state| Note
ol A 0 REIL
> 987 5
i OK
X BELL
4.987 48 OK
Bl L
Y 4.983 45 e
OK
BERL
z 4.984 48 e
OK
TDK-Lambda
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7. /A4Xalb—b

MODEL :

(1)

(2)

(3)

KS15

BlEREBAEUVETER Test circuit and equipment

P.S.

ACG gx

RE M

Input voltage

ST T T

Output voltage

woon ' WS

Output Current
-BEHEBH R E
Ambient temperature
¥ A
Pulse width

B

/o4 X ® R

Noise level

- L GiE I

Phase shift

- e

Polarity
- MODE
- TRIG SELECT

—
ac N

KS15

&% NOISE SIMULATE TEST

vialb—4ZA

simulator

Measuring Conditions

A B B OE:

E K
Rated
E
Rated
0%, 100%

1 25C

: 50ns~1000ns

0~2kV

0 ~360°

+, -

- NORMAL, COMMON
. LINE

e Acceptable conditions

1. gL WE
2 HAME Y v LI
3. TOMBRFEDOILGE

HEEHERE Results

e

Not to be broken

TDK-Lambda

LINE

YIial—4&

D ENS—24X (ZHEFTEEH)
(SANKI E. IND)

Not to be shut down output
No other out of orders

R-18



KS15

8. #pERIal—> 3R

ELECTRO—STATIC DISCHARGE TEST

MODEL : KS15
(1) (FHEHAZS Equipment used
SET-30E (Z#HFEFTEER)
(SANKI. E. IND.)
B E OB 2500 # & A& B 200pF
Discharge resistance Capacity
(2) BlIFEZ{E Measuring conditions

AW B EIE K - HE EIE B O-HDE R E B

Input voltage : Rated Output voltage . Rated QOutput current : Rated
- BERAHERE 25T - B3 fn E OFE . 3KV, £5KvV, 10KV, £15KV
Ambient temperature Test voltage

(3) B HFE Testing method
BREBREYBHREBCLTRE, BHEO TAGELRSNLAEREODDHHy (F—2, A
T, H%F, FGuF, ACGHMT) kBR3¢, HICREOECEXZHR TS,
W, REREIFGE, +, & 3EEL, FIMEEZ 3KVALIKVE TIRR EF T D&
% . 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
HER7n—7
| .
| v
o = ' E
I
: |
|
o FG 7J7 -1~—01 : FG
;,L: ! i
LINE AC SET-30E
o
() H|w&HKHE  Acceptable conditions
1. BE U/ Not to be broken
2. WHBENL Y v L3 Not to be shut down output
3. FOMBEEOENT & No other out of orders
(5) HREFEZRE Result
Rt
NG
TDK-Lambda

R-19



KS15

9. FH—HKE IMPULSE TEST

MODEL : KS15

(1) {EAESS Equipment used
LSG-12K-E (ZHEFTIEED))
(SANKI. E. IND))
(2) CBIsp {4 Measuring conditions
A T E EE B - FIINEHE 1 5kV
Input voltage . Rated Test voltage
U E EIE - EI0tERT C FG—AC T
Output voltage : Rated Test point : Between FG—AC
O R W EAN - RERER 3
Output current - No load Test time . 3 times
- BRARRE 25T - H M+, -
Ambient temperature Polarity
(3) #=EBaHFE  Testing method
i%) ______ l:l“ljeﬁsut E%%t(gég% form
5]V SN
50 T T _-“W[ _________
30 } i
l i
/ l f
1205 J
SURGE < 50 S (s
2
L1
o Il
|
ENSS
_;
B
(4) HEEME  Acceptable conditions
1. W L2 Not to be broken
2. WHBENLY v LikWE  Not to be shut down output
3. TOMEHEOENT & No other out of orders
(5) HERFER Result
& K
NG

TDK-Lambda



KS 15 /2
DATE
EMI TEST
TEST CIRCUILT
d = 800 mm
/PSUT
AC Cord
i N
Spectrum LISN
Analyzer {500)
Stand h = 400 mm
L < —
Earth L___,_}“_—_”
A
1 plate (2m x 2m) Input line filter

TEST EQUIPMENTS

SPECTRUM ANALYZER 85688 HEWLETT PACKARD

QUASI-PEAK ADAPTER 85650A HEWLETT PACKARD

RF PRESELECTOR 856854 HEWLETT PACKARD

LISN 3825/2 EMCO
CONDITIONS : A

INPUT VOLTAGE AC 100V

QUTPUT VOLTAGE RATED

QUTPUT CURRENT RATED

AMBIENT TEMP. - 25°C

5

APPD | a0 41

2

Z Sy -

2 L Ly T 5

axX
N ENGR paa sRMAC G

=

Ea:

X BRI g

DWG | %- w40

DWETNe pA7Eg-71-01-

CHK [“§ 7R

TDK-Lambda




KS 15

DATE

2/2

'hp

EMISGION LEVEL [ dBuVi

BB
KS15 =5 ‘

48

hp EMISGION LEVEL [ dBuvi -
KS15 -12 |
. :l e EA—— S‘E
L ... FREGUENCY Uitz
- . & F X i & 5
APP . . ENG . D WG —No
% # X
CHK . .

DWG

TDK-Lambda
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