KWSI15A

RELIABILITY DATA

(BT —%

TDK-Lambda



KWS15A

INDEX
PAGE

MTBFEEf# Calculated Values 0f MTBE -+« v v+seesseeseeraessesnesiaesseeieennn 3.4
H LT AL —T (27 Component Derating =« «««««+«ssssesesasuseienestsiiieenn. 5.7
TR ESE Main Components Temperature Rise AT List <+ eeeeeeeeeeeeees 8
W7 o HEE T EAE  Electrolytic Capacitor Lifetime «++eveeeeeeeeeeeeeeees 9
F7 )z JLSRER ADNOMMAL TESt # ++++ v v veversssnsensssseenesieeeseseseseessensnns 10
JETNZRER  Vibration TESt  + e v v+ veerrssenneeenaeeaeerneeeieeeineetneeeseeineennees 11
JARL 2l —FBR Noise Simulate TESt «+ v+ +vverrrereeesserserseeieeineeeeisenns 12
BEEEZRER  Thermal ShoCk TeSt «+ ++# v+ v verrerssessenserneeaessesneeiseeseeieennss 13

* R R, AR T =2 THVET D, RTORMITTEFAERFEZRLUET,
PEWVEL T, LLFORE RIS B MRS E ZENET,
Test results are typical data. Nevertheless the following results are considered to be

reference data because all units have nearly the same characteristics.
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KWS15A

1. MTBFE{E Calculated Values of MTBF
(1) FBEMARAEHTIEMTBE  Parts stress reliability projection MTBF
MODEL : KWS15A-24
FHJ7¥: Calculating Method

Telcordia® i AR AFRHTIE(* ) THRHSIVTVET,

B Hhgsl T, ZNENOE T LICERARN ALERREICI > TRESNET,

Calculated based on parts stress reliability projection of Telcordia (*1).

Individual failure rate Agg is calculated by the electric stress and temperature rise of the each part.

*1: Telcordia document “Reliability Prediction Procedure for Electronic Equipment”
(Document number SR-332,Issue3)

<Bi > | |
MTBF = =— x10° W[ (Hours)

lequip ﬂ-E Z (Nl : ﬂ’ss[)

i = Agi T s Ty

Aequip  FEEREE SR (FITs) Total equipment failure rate (FITs = Failures in10° hours)

AGi 11 % H OFEREICKT B IR 2R Generic failure rate for the ith part
Qi (1% B OFREIKTTHE 7 774 Quality factor for the ith part

Tsi 11 % B OISR DA AT 774 Stress factor for the ith part

Ty 1% HOEELIZxE T AIRE T 724 Temperature factor for the ith part
m L7 5O Number of different part types

N; 1 % H O OMEE Quantity of ith part type

g IR DEREE T 774 Equipment environmental factor

MTBF{&E MTBF Values
24 Conditions

- NJ1EE : 230VAC -tHAERE, B 24VDC, 0.7A (100%)
Input voltage Output voltage & current

“Bg$5 7774 :GB (Ground, Benign) iR WoRiS D ERMEIRAT A
Environmental factor Mounting method : Standard mounting A

SR-332,Issue3
MTBF(Ta=25C) = 8,202,502 BEHH (Hours)

MTBF(Ta=40C) = 3,653,665 il (Hours)
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KWS15A

(2) HHAEIEMTBF Part count reliability projection MTBF
MODEL : KWS15A-24
B 5 Calculating Method

JEITA (RCR-9102B)D B i ik CHR S TOVET,

ENENOFET LI, AR RS 52 DL, K% DRI > TRESNET,
Calculated based on part count reliability projection of JEITA (RCR-9102B).

Individual failure rates Ag is given to each part and MTBEF is calculated by the count of each part.

<BE >

7 x10° = n; x10° B (Hours)
> nAg,)

i=1

MTBF =

)"equip : é%%&ﬁ%%ﬁ (&Kﬁi&/ 106H%‘:Fﬁﬁ)
Total Equipment Failure Rate (Failure / 10°Hours)

A L1 % H OB ST T DR (B / 1005
Generic Failure Rate for The ith Generic Part (Failure / 10°Hours)

n; : 1% H OB O fE K
Quantity of ith Generic Part

n s Bl RBE MO T I — D%

Number of Different Generic Part Categories

TQ 1 FHORBEMICKTDME T 775 (ng=1)
Generic Quality Factor for The ith Generic Part (mg=1)

MTBF{E MTBF Values
GF : #fi | [E& (Ground, Fixed)

RCR-9102B
MTBF_= 498,355 FERT (Hours)
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2. T AV —7 4227 Components Derating
MODEL : KWS15A-5

(1) HEH ¥ Caleulating Method
(a) HIE 1L Measuring method

KWS15A

Wuft 71k RRYERRAS 1 A Jo) PR i :45°C

Mounting method Standard mounting : A Ambient temperature

ANEE : 100, 200VAC HJEIE, B :5VDC, 3A (100%)
Input voltage Output voltage & current

(b) ¥ (K Semiconductors

=AM HEE ) BRI AR RB DB IR &SR S RER . B E R

RKOELI,

FE LD Lk A

Compared with maximum junction temperature and actual one which is calculated based on case

temperature, power dissipation and thermal impedance.

(c) IC, #&¥t, =7 %% IC, Resistors, Capacitors, etc.

JEIDHIRLEE | FEATIKRE, TR 7208 2 DIITERFHEERNICAS> TOET,

Ambient temperature, operating condition, power dissipation and so on are within derating criteria.

(d) BMEHLHE 51k Calculating method of thermal impedance

pi o Ti(max)~Te _; _ Ti(max)— T
! Pj(max) Pj(max)
Te D TAL =T AT DWRED T — AR —RIZ25°C

Case Temperature at Start Point of Derating ; 25°C in General

Tl FAL—Ta S DESY—RIRE —fI725°C

Lead Temperature at Start Point of Derating; 25°C in General

Pj(max): AR R (F v )EK
(Pch(max)) Maximum Junction (channel) Dissipation

Tj(max) : RAEG KT v R/W)IRE
(Tch(max)) Maximum Junction (channel) Temperature

0j-c  : HEER(TYRVNLT—AETOEEGT

(Bch-c)  Thermal Impedance between Junction (channel) and Case

0-1 A A(TrNB)—RETOEK
(Bch-1)  Thermal Impedance between Junction (channel) and Lead
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(2) WET ALV —T47'F& Component Derating List

KWS15A

BT Vin = 100VAC Load = 100% Ta=45°C
Location No.
Q101 Tj (max) = 150 °C 0j-c =3.4°C/W
IPD65R950C6 Pd=0.63 W ATc=64.6°C Tc=109.6 °C
INFINEON Tj=Tc +((0j-c) x Pd)=111.7°C
D.F.=745%
D101 Tj (max) = 150 °C 0j-1=25°C/'W
ABS8 Pd=031W AT1=49.8°C T1=94.8°C
TSC Tj=TIl+((8j-) x Pd)=102.6 °C
D.F.=68.4 %
D102 Tj (max) =175 °C 0j-1=25°C/'W
S1JL Pd=0.03 W AT1=56.6 °C T1=101.6 °C
TSC Tj=TIl+((8j-) x Pd)=102.4°C
D.F.=585%
D103 Tj (max) = 150 °C 0j-1=35°C/'W
ES1IDL Pd=0.07W AT1=53.2°C T1=98.2°C
TSC Tj=TIl+ ((8j-) x Pd)=100.7 °C
D.F.=67.1%
D51 Tj (max) = 150 °C 0j-c=1.0°C/W
TP869CO6R Pd=1.66 W ATc=68.0°C Tc=113.0°C
FUJI ELECTRIC Tj=Tc +((0j-c) x Pd)=114.7°C
D.F.=76.4%
A201 Tj (max) = 150 °C 0j-c =50 °C/W
TL431RN3 Pd =0.003 W ATc=474°C Tc=924°C
CYS Tj=Tc +((6jc) x Pd)=92.6°C
D.F.=61.7%
PC101 Tj (max) = 125 °C 0j-c = 0.25 °C/mW
TLP291 Pd =2.69 mW ATc=523°C Tc=973°C
TOSHIBA Tj=Tc +((0j-c) x Pd)=98.0°C
D.F.=784%
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KWS15A

BT Vin =200VAC Load = 100% Ta=45°C
Location No.
Q101 Tj (max) = 150 °C 0j-c =3.4°C/W
IPD65R950C6 Pd=0.94 W ATc=55.8°C Tc=100.8 °C
INFINEON Tj=Tc +((0j-c) x Pd)=104.0°C
D.F.=69.3 %
D101 Tj (max) = 150 °C 0j-1=25°C/'W
ABS8 Pd=0.19W AT1=36.8 °C T1=81.8°C
TSC Tj=TIl+((8j-]) x Pd)=86.6°C
D.F.=577%
D102 Tj (max) =175 °C 0j-1=25°C/'W
S1JL Pd=0.022 W AT1=46.1°C T1=91.1°C
TSC Tj=TIl+((8j-) x Pd)=91.7°C
D.F.=524%
D103 Tj (max) = 150 °C 0j-1=35°C/'W
ESIDL Pd =0.06 W ATI=455°C T1=90.5°C
TSC Tj=TIl+((8j-) x Pd)=92.6°C
D.F.=61.7%
D51 Tj (max) =150 °C 0j-c=1.0°C/W
TP869CO6R Pd=1.69 W ATc=67.8°C Tc=112.8°C
FUJI ELECTRIC Tj=Tc +((0j-c) x Pd)=114.5°C
D.F.=76.3%
A201 Tj (max) = 150 °C 0j-c =50 °C/W
TL431RN3 Pd =0.0032 W ATc=44.6°C Tc=89.6°C
CYS Tj=Tc +((6jc) x Pd)=89.8°C
D.F.=59.9%
PC101 Tj (max) = 125 °C 0j-c = 0.25 °C/mW
TLP291 Pd =2.61 mW ATc=47.8°C Tc=928°C
TOSHIBA Tj=Tc +((0jc) x Pd)=93.5°C
D.F.=74.8%
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3. FEHMEE EFME Main Components Temperature Rise AT List

MODEL : KWS15A-5

(1) HIEZSMH Measuring Conditions

KWS15A

Hufs 5 ik
Mounting Method

(FRYERLS : A)

(Standard Mounting : A)

Mounting A

=
Ep

AJTEE Vin
Input Voltage 100VAC 200VAC
HJBEE Vout
Output Voltage 5VDC
i)/ Tout
Output Current 100% load
) HIEHER Measuring Results
AT Temperature Rise (‘C)
HHF AL —F ) 100VAC | 200VAC
Output Derating Ta=45C
g e At J51m)
Location No. Part name Mounting A
Q101 MOS FET 64.6 55.8
D101 BRIDGE DIODE 49.8 36.8
D102 DIODE 56.6 46.1
D103 DIODE 53.2 45.5
D51 DIODE 68.0 67.8
Tl TRANS 56.4 53.5
L1 CHOKE COIL 40.6 31.0
L1201 CHOKE COIL 59.8 58.2
C2 ECAP 54.8 46.7
C208 ECAP 54.1 513
A101 CHIP IC 61.5 522
A201 SHUNT REGULATORIC 47.4 44.6
PC101 PHOTO COUPLER 523 47.8
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KWS15A

fiEi Electrolytic Capacitor Lifetime

4. BTV

MODEL : KWSI15A

22t HERZEHW  Cooling condition: Convection cooling

40°C:

Ta

Conditions

At 75 A

Mounting A

E=5

50°C:

60°C :

5V
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Vin = 100VAC
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The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.
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KWS15A
5. 77 )—=<)L3XBX Abnormal Test

MODEL : KWS15A-5

(1) FBRSEM Test Conditions
Input : 265VAC  Output : 5V, 100% load  Ta:25°C

2) HERFER Test Results (Da : Damaged)
L. Test
Test position Test result
mode
alblc]d]e fleglh]I]]j k] 1
. £ = [
Location Te.tst 1.z _r E '§0 E o | é’_ %‘) g
No. No. point 50) g_ E g E g | 5 g S5 1o 2ls|2 Note
2] 12|88 2] ol o|©
z Z | =z
1 2 O] O O Da: D101
2 O OO O Da: A101,Q101
3 C50 O O |EMI worsen
4 O O |EMI worsen
> C208 O O - -
6 O O | Output ripple increase
7 AC-AC | O O O
8 AC-DC | O O] 0 O Da: D101
9 D101 DC-DC | O O] O O Da: D101
10 AC O O
11 DC @) O
12 AK | O OO O Da: Q101
13 D102 A/K O O
14 D51 A-K O O] 0O Hiccup
15 A/K @) O
16 D-S O O] 0 O Da: D101, Z102
17 DG | O OO O Da: D101, 2102, Q101
18 G-S O O
o | U b o 0
20 S O O
21 G O O] 0O O Da: D101
22 1-2 O O
23 2-3 O O
24 3-4 O O
25 5-6 O O
26 6-7 O O
27 7-8 O O
28 Al101 L O O -
29 2 @) O O |Hiccup
30 3 O O
31 4 O O
32 5 O O | O |Can not restart
33 6 O O
34 7 O O
35 8 O O
36 1-2 O O |Hiccup
37 3-4 O O] 0 O Da: D101
38 4-5 O O] O O Da: D101
39 T1 3-5 O O] O O Da: D101, Q101
40 6,7-89 | O O
41 1 @) O |Hiccup
42 3/5 O O
43 6/7 O O
44 1-2 O O O
45 L1 3-4 O O O
46 1/2 O O
47 3/4 O O
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KWS15A

6. #EENEABER Vibration Test
MODEL : KWS15A

1) REFRERTEE Vibration Test Class
751 HEEY 5% A GBR  Frequency variable endurance test

Q) FEHEESRERZERE Equipment Used

SHINKEN (#£) #  G14-701
SHINKEN CORP.

(3) FBREAM: Test Conditions

- JE I A : 10~55Hz - EE ) : X, Y, Z
Sweep frequency Direction

< i 5 [ REH : 1.043FH - PRBRRERM D AR 1R
Sweep time 1.0min Sweep count 1 hour each

- YR0E : —JE 1.65mm,,(Max. 10G)
Amplitude Constant

4) RBRITEE Test Method

48mm X 73mm AR D.U.T
VAN t) . .
V4 (Device Under Test)

=

fra
4 Fitting stage

IREEABR

(5) HESM: Acceptable Conditions

LA L2
Not to be broken.
2. RBRZ D H B B

No abnormal output after test.

6) FRERFE R Test Results
B8, OK
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KWS15A
7. JARXTI2L—F3ABR Noise Simulate Test

MODEL : KWS15A

(1) REREIE X OHIESRS Test Circuit and Equipment

L +V
PRal—H [ETEMEN =¥
Simulator D.U.T. Load
N -V
Equipment Used (Noise simulator)
JAXBIZEFTR INS-410
Noise Laboratory Co.,LTD
(2) ABREM: Test Conditions
- NJ1EE : 100, 230VAC - JAREIE 1 0~2kV
Input voltage Noise level
- HATEE D ERE - fIAH : 0~360 deg
Output voltage Rated Phase
- KT : 0%, 100% - M t -
Output current Polarity
- JE PR S : 25°C - Hipe—R A )
Ambient temperature Mode Normal
- LA : 50~1000ns - NUATIEIR : Line
Pulse width Trigger select

(3) HEZM: Acceptable Conditions

—_—

GRERTP 5% AR HH AJEEDOEBORNE
The regulation of output voltage must not exceed 5% of initial value during test.
2. 7B O H R IIATIMED S A B LTV
The output voltage must be within the regulation of specification after the test.
3B FERDIR N

Smoke and fire are not allowed.

(4) RERAFER Test Results
A# OK
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8. ZEEEEER Thermal Shock Test

MODEL : KWS15A

1) FERGEEEREEE Equipment Used (Thermal Shock Chamber)

ESPEC £  TSE-11-A
ESPEC CORP.

(2) ABREM: Test Conditions

- PRI DR{E BE : -40C ©105C

Ambient Temperature Leycle
- ARBRAF ] D B

) +105°C
Test Time Refer to Dwg. .
45min

N 0 276 ATV

Test Cycle 276 Cycles —_—
- FEEE

Not Operating

-40°C

(3) RBRH¥E  Test Method

45min

KWS15A

KIHTE D% | HERASh 2B [ AFL, BREY A2 TRERZATD, 276 A7 4212, BEaAan 2 B &

I IR BOE L . ISR D722V F iR 5,

Before testing, check if there is no abnormal output, then put the D.U.T. in testing chamber, and test it

according to the above cycle. 276 cycles later, leave it for 1 hour at the room temperature , then check if

there is no abnormal output.
(4) HESM: Acceptable Conditions

SR O H TR G N

No abnormal output after test.

(5) RBER Test Results
A# OK
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